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ABSTRACT

Flooding caused by historically high flows, especially in Tra Khuc-Ve River basin in the Mid-Central region in
Vietnam in November 2013, which caused widespread damage. The purpose of this paper was to establish the
inundation maps in the downstream part of Tra Khuc-Ve rivers by using the coupling of the hydrological and
hydraulic models (MIKE SHE/MIKE 11 and MIKE 11 GIS). Calibration and validation of the hydrological model
were in good agreement in terms of the vibration amplitude, absolute value, and phases. The hydraulic model results
showed good agreement between observed and simulated flood events in 2012 and 2013 after calibration and
validation. The rainfall forecasting from the IFS model was also used to establish six flood warning scenarios based
on the alarm level III (6.5 m) and the historical level (8.76 m). The inundation maps showed the extent of flooding
and the water depth in the downstream part of the study area. The simulation results of historical data showed that Tu
Nghia and Son Tinh Districts were the most affected areas by inundation with over 11% affected area while Quang
Ngai Town inundated 8.1%. The study results will support decision makers in planning to reduce the impacts of
natural disasters in Tra Khuc-Ve River basin in the future.
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1. Introduction’ Tran et al., 2018). Tra Khuc river is the biggest
river in Quang Ngai Province originated from
the high mountain ranges of Truong Son Nam
in Kon Tum Province. It flows through Quang
Ngai commune and pours into Cua Dai (Fig.
1).

40 km of the river flows through the lower
coastal plain in comparison to 135 km in length
and 3240 km” in total. The natural features of
the Tra Khuc river are mainly affected by
topographic conditions of the basin. The

Floods are one of the natural disasters
which cause a great impact on human
activities. Besides, its frequency has been
increasing during the last few years. Flood
forecasting and warning in the Mid-Central
region, especially in Tra Khuc-Ve river basins
has been taken into consideration in many
studies (Luong, 2011; Nguyen et al., 2018;
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upstream is featured by mountain slope, as a
result of big flow coefficient and rapid speed.

5 m and have a short duration (approximately 1
day on average). Flood intensity is usually 30—

Floods in Tra Khuc river often occur 40 cm per hour, the maximum value was
unexpectedly, with the amplitude ranging of 3—  recorded of 78 cm per hour.
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Figure 1. Map of study area

Floods are considered to be one of the
major natural disasters in Tra Khuc-Ve River.
Tra Khuc-Ve river basins have recorded many
flood events in 2012, 2013, 2015, and 2016.
November 2013 was the historical flood event
since 1977. Many mathematical models have
been developed for flood plain delineation,
flood inundation mapping and flood
simulation (Mason et al., 2002; Jaber and
Shukla, 2005; Adib et al., 2011; Boonrawd
and Jothityangkoon, 2018; Quan et al., 2018).
The numerical models using one-dimensional
(1D) approximation were commonly based on
the finite difference method (Cunge et al.,
1980; Chaudhry, 2007) and the finite element
method (Nwaogazie and Tyagi, 1984;

Szymkiewicz, 1991; Sen and Garg, 1998).
Commercially available software packages
like DWOPER, FLDWAYV, MIKE-11, ISIS,
SOBEK (1D) have been used extensively for
dynamic 1D flow simulation in rivers
(Kuntiyawichai et al., 2011; Doan, 2016).
However, one-dimensional models fail to
provide comprehensive information about the
extent of flooding. In fact, there were many
previous studies applying for combined MIKE
SHE, MIKE 11, and MIKE 11 GIS models
with some catchments in Vietnam but there
were no studies at Tra Khuc-Ve River basin
(Kameyama et al., 2013; Vo and
Gourbesville, 2014; 2016). Nowadays, Tran
et al. (2019) studied and applied the rainfall
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forecasting from IFS model input the
hydrological model (MIKE SHE) to simulate
and predict the inflow in two reservoirs
DakDrinh and Nuoc Trong at Tra Khuc-Ve
River catchment. The study results will be an
effective tool for forecasters in the reservoir
forecasting in the future. The previous study
results (Tran et al., 2019) will be input in 1D
hydraulic (MIKE 11) and MIKE 11 GIS
models to simulate and warn the flood and
inundation in downstream areas at Tra Khuc-
Ve River catchment. Therefore, the objective
of the study is to simulate and calculate to
establishing the flood and inundation maps
with the scenarios of different flood levels by
application of the numerical models MIKE
SHE, MIKE 11 and MIKE 11 GIS.

2. Data and Method

The structure of how to establish the flood
and inundation maps in the study area is
presented in Fig. 2.

rata called Blinii
Eleaoligy
Hydmadogy (water level Rainiall Forecasting

(IF%)

Topogriphy icross-section,
serwirk, Aelace cover land

¥
"

-+ MIKE SFE
IEN
Calbration Validation
T Caliration
MIKE 1]
1T R T ——
-
Flossl audl inmndstion ) Sualisthey ol
maps Moad arems

Figure 2. Flowchart of producing flood and inundation
maps in study site

2.1. Data requirements
Input data for the models are basin

Table 1. Data requirements for the models

boundary, topographic, rainfall (observed
rainfall data were taken from the hydro-
meteorological stations and  rainfall
forecasting data from IFS model). Rainfall
forecasting from the IFS model supported by
the Remote-Sensing, the office of National
Center for Hydrometeorological Forecasting
(NCHMF). This product 1is purchased
annually according to the cooperation
between the NCHMF with the European
Centre for Medium-Range Weather Forecasts
(ECMWF) from 2012. IFS product with the
prediction data from 51 components of
combinatorial forecasting system with the
highest resolution in both space and time
(Spatial resolution: 0.125° x 0.125° latitude;
Time resolution: 03 hours for the first 5 days
and 06 hours from the next 5 to 10 days).
Various modules (MIKE SHE, MIKE 11 and
MIKE 11 GIS) are used to diversify the data
(Table 1). The topographic map of the study
area is in the size of 12.5 m x 12.5 m grid
resolution (https://vertex.daac.asf.alaska.edu/).
This resolution is sufficient for the
hydrological modeling MIKE SHE and MIKE
11 GIS. The 6 hourly rainfall in October 2012
and October 2013 at hydrometeorological
stations are used to calibrate and validate
models. Rainfall forecasting from the IFS
model is used for flood forecasting and
warning the historical flood event in
November 2013. The 6-hourly water
discharge at two stations namely Son Giang
and An Chi is used for MIKE SHE calibration
and validation. Furthermore, for calibrating
and validating the hydraulic model (MIKE 11
HD) used the 6-hourly water level at two
stations Tra Khuc and Song Ve.

Module

Data requirements

Overland flow
ILand use

Manning’s roughness coefficient, Detention storage, Initial water depth, Rainfall, DEM,|

River flow

River network data, river cross-sectional data, water level, discharge

|Unsaturated Zone Flow

Soil map, Soil physical properties: Hydraulic conductivities, Water contents at saturation,
Field capacity and wilting points

Saturated Zone Flow

Storage coefficient, Specific yields, Hydraulic conductivities
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|Evapotranspiration

[Evaporation, Crop coefficients, Leaf area index (LAI), Rooting depth (RD) |

2.2. Description of MIKE SHE model

The MIKE SHE model is a deterministic,
fully distributed and physically-based model
that allows for the simulation of the major
processes occurring in the land phase of the
hydrologic cycle (Refsgaard and Storm, 1995;
DHI, 2004). It is a computationally intensive
model simulating surface, subsurface, and
streamflow separately for distributed grid
points using numerical solutions of partial

Rain and Snow

infitration

J dimensicnal saturated
fSow groundvides

seepages 'aces

: 2 dkmonuional avwriand ang
Channe! Row

* Exchange through

differential equations. The model allows using
of spatially varying climate variables,
vegetation, soil properties, and land uses.
MIKE SHE has a module structure consisting
of several modules such as the Water
Movement (WM) module,
Advection/Dispersion of  Solutes (AD)
module, and Soil Erosion (SE) module, and
other modules (Fig. 3).

Figure 3. MIKE SHE conceptual hydrological model (Danish Hydraulic Institute, 1994)

2.3. Description of MIKE 11 and MIKE 11
GIS

MIKE 11 model is a dynamic, one-
dimensional modeling tool for the design,
management, and operation of complex river
systems. This software has four -editors
(simulation, river network, cross sections, and
boundary conditions) and various modules
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hydrodynamic ~ (HD), the  Advection
Dispersion (AD), Water Quality (WQ), runoff
and rainfall, sediment transfer, and flood
forecasting (DHI, 2007). One-dimensional
equations governing the river flow are known
as Saint-Venant equations (Shooshtari, 2008).

MIKE 11 GIS is based on the
microcomputer modeling system for rivers
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and channels that has been developed by the
Danish Hydraulic Institute (DHI) since 1972.
The MIKE 11 GIS appears as a spatial
oriented modeling system. The
implementation of the hydrodynamic model in
the GIS ArcView interface developed by
Environmental Systems Research Institute
(ESRI) has the potential to assist in clarifying
and disseminating information through an
enhanced mapping of the impacts on flood
levels and the environment (DHI, 1997). The
GIS technology is used to produce flood maps
and to perform multi-sectoral analyses. Flood
depths and levels are represented as layers of
data in the GIS which can be geographically
related and analyzed with data from other
flood management components.

2.4. Model setup

The topography of Tra Khuc-Ve River
basin area is processed from DEM by the
support tool of ArcGIS 10.0. MIKE SHE
model allows receiving the data with .dfs2

Cimd Tinia

al

11| LI

grid data, line shape/point shape (Fig. 4a). The
computation mesh of the study site is
delineated by the boundary for the whole
region (Fig. 4b). Processing and integrating
rainfall data into the model is carried out
through the pre-processing process to create
.dfs2 file as input for MIKE SHE model (Fig.
4c). Vegetation cover map is processed from
the national vegetation cover map (Fig. 4d).
Establishing the hydraulic network in MIKE
11 HD model is shown in Fig. 4e. Total cross-
sections in the hydraulic network are 107
cross-sections with two main rivers Tra Khuc
River (68 cross-sections), Ve River (38 cross-
sections), and a tributary Phu Nghia River (11
cross-sections). River discharge at upstream
boundaries used at Son Giang and An Chi
stations. The water level at the downstream
boundary used the calculation water level at
Co Luy station. The manning (n) coefficient
varied from 0.1 to 0.35 in each river.
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Figure 4. (a) Establishing DEM topography; (b) Establishing computation mesh and grid; (c) Establishing
classification soil; (d) Establishing vegetation cover parameters; (e¢) Establishing hydrodynamic network

in MIKE 11 HD (Tran et al., 2019)
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3. Results and discussion

3.1. Calibration and validation of MIKE
SHE model

Calibration and validation of MIKE SHE
model used two flood events in October 2012
and October 2013 at two hydrological stations
Son Giang and An Chi (Fig. 5). Validation is
very important using evaluation indicators in
order to evaluate the ability of the models,
(Bathurst et al., 2004; Jakeman et al., 2006;
Moriasi and Wilson, 2012). In this study, Nash-
Sutcliffe efficient (NSE) (Nash and Sutcliffe,
1970), Root mean square error (RMSE)
(Moriasi et al., 2007) and Percent bias (PBIAS)
(Gupta et al., 1999) were used to evaluate the

quality of calibration and validation process.
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NSE values ranged from 0.81 to 0.86 in both
calibration and validation at Son Giang and An
Chi stations. RMSE values ranged from 0.12 to
0.37 and PBIAS values varied from -6.5 to
9.84 in both calibration and validation model.
The average magnitude of the simulated values
has a good performance rating (PBIAS < +
10%) for both calibration and validation. The
results of the calculated and observed water
discharges are in good agreement in terms of
the vibration amplitude, absolute value, and
phases during both the calibration and
validation processes (Figs. 5a-5d). The
parameters of the hydrological model in the
calibration and validation process were later
used in simulation the hydrodynamic regime in
MIKE 11 HD model.
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Figure 5. Calibration and validation of water discharge at Son Giang and An Chi stations in
MIKE SHE model (Tran et al., 2019)

3.2. Calibration and validation of MIKE 11
model

Calibration and validation of MIKE 11 HD
model used two flood events in October 2012
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and October 2013. Two hydrological stations
at Tra Khuc-Ve River basin were selected to
evaluate the quality of model. Three criteria
NSE, RMSE and PBIAS were used to
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evaluate the simulated and observed results at
two downstream stations (Figs. 6a-6d). NSE
values ranged from 0.84 to 0.9; RMSE values
ranged from 0.08 to 0.23; PBIAS values
ranged from 5.2% to 9.01%. The calculated
and observed results showed a good
agreement in terms of the vibration amplitude,
absolute value, and phases during both the

calibration and validation processes (Figs. 6a-
6d). As a result, MIKE 11 hydraulic model
well simulated the flow regime in the river.
The parameters of model were inputted in
simulation flood and inundation forecasting
for downstream of Tra Khuc-Ve River basins
in next section.
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Figure 6. Calibration and validation of water level at Tra Khuc and Song Ve stations in MIKE 11 model
(Tran et al., 2019)

3.3. Flood and Inundation Forecasting and
Warning Scenarios

This study selected the flood event on
November 15-18, 2013 because it was a
historical flood event in Tra Khuc-Ve river
basins. Due to the influence of the storm No.
15 (namely Podul) combined with the cold air
and turbulence in the high east zone, Tra Khuc-
Ve River basins experienced the heavy rainfall
event. The total rainfall measured at Son Giang
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station was 656 mm, at Tra Khuc station was
270 mm, at An Chi station was 833 mm, at
Song Ve station was 335 mm. Flood peaks in
these rivers were over alarm level III and
bigger than 1999 flood peak. Flood peak in Tra
Khuc river at Tra Khuc station was 8.76 m,
over 2.26 m of alarm level III. Flood peak in
Ve river at Song Ve station was 6.03 m, over
1.53 m of alarm level III. Flood intensity was
recorded as the greatest one since 1977. The
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characteristics of the historical flood event in

2013 are presented in Table 2.

Table 2. The flood characteristic from 15/11/2013 to 18/11/2013

. . Total rainfall Flood Flood intensity
Flood event River Station (mm) Hieg (cm) | Hpax (cm) amplitude (cm), max (cm/h)
Son Giang 656 2960 4162 1202 162
151172013 | TraKhue e 270 224 876 652 124
) IAn Chi 833 458 1043 585 153
18/11/72013 Ve Song Ve 335 170 603 433 148

The rainfall forecasting from the IFS
model was an input for the hydrological
(MIKE SHE) and hydraulic (MIKE 11)
models. The simulation and calculation results
of water discharge at Son Giang and An Chi
and water level at Tra Khuc and Song Ve
stations showed a good agreement in terms of
the vibration amplitude, absolute value, and
phases with high evaluation criteria NSE,
RMSE, PBIAS (Figs. 7a-7d). NSE wvalues
ranged from 0.8 to 0.84 in simulating water
discharge at Son Giang and An Chi stations.
NSE values ranged from 0.89 to 091 in
simulating water level at Tra Khuc and Song
Ve stations. RMSE values ranged from 0.17
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to 0.35 in simulating water discharge and
water level at four stations. PBIAS values
ranged from -7.8% to 5.46% with a good
performance rating (PBIAS < + 10%) in
simulating water discharge and water level.

The rainfall forecasting from the IFS
model was also used to establish six flood
warning scenarios based on the alarm level 111
(6.5 m) and the historical level (8.76 m) (Figs.
8a-8f). The historical data showed that Tu
Nghia and Son Tinh districts were the most
affected areas by inundation with over 11%
affected area while Quang Ngai Town
inundated of 8.1% (Fig. 9).
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Figure 7. The simulation results of historical flood event on November 2013 at Tra Khuc-Ve River basins
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4

Figure 8. Flood Forecasting and Warning maps at Tra Khuc-Ve River basins: (a) Alarm level 111 (6.5 m);

(b) 7.0 m; (¢) 7.5 m; (d) 8.0 m; (e) 8.5 m; (f) historical level (8.76 m)
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Figure 9. The affected areas in percentage in Quang Ngai Province during the historical flood event

4. Conclusions

This study applied the hydrological model
MIKE SHE, hydraulic model MIKE 11, and
MIKE 11 GIS to simulate and calculate
inundation maps in Tra Khuc-Ve River
basins. The calibration and validation results
of the hydrological and hydrodynamic models
showed a good agreement between observed
and calculated data, especially for the phase
and amplitude. NSE, RSR, and PBIAS
indicated that MIKE SHE model was satisfied
in simulating the drainage flow of the study
site in the calibration and validation steps. The
results of calibration and validation of water
level in the hydrodynamic model MIKE 11
showed that MIKE 11 hydraulic model was
well simulated the flow regime in the river.
The rainfall forecasting from the IFS model
was used to establish the inundation maps for
the alarm level III and the historical flood
level. The results of the historical event
showed that Tu Nghia and Son Tinh districts
were the most affected areas by inundation
with over 11% of affected areas while that of

Quang Ngai Town was 8.1%. The inundation
maps presented in this paper can become a
good reference for engineers, policy makers,
planners and administrative bodies to make
the decision in flood mitigation strategies in
Tra Khuc-Ve River basin. For a future study,
it is recommended that the uncertainty of the
modeling needs to be reduced. The following
aspects may be improved:

- The number of flood events went through
calibration and validation in the hydrological
and hydraulic models are limited. It may not
be enough to evaluate the adequacy of the
models in the study area.

- The simulation and warning results of
inundation maps will be more useful and
expanded if these are combined with the
survey data of flood traces at downstream
areas.
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PANH GIA THUC TRANG VA DU TiNH KHA NANG
XAM NHAP MAN CHO KHU VUC VEN BIEN
TINH THAI BINH
P Pirc Thing', Trin Hong Thai?, V6 Vin Hoa!

Tém tit: Bai bdo nay trinh bay két qua ddanh gid hién trang xdam nhdp man cho khu viee ven bién
tinh Thai Binh dua trén bé s6 liéu quan trdac do man tir 2000 dén 2017. Két qua danh gia cho thd'y
xdm nhdp man co thé xam nhdp sdu vao trong noi do”‘ng tir 20 - 25 km, 6 man cao nhat do dwoc tai
cdac tram vung cua song dao dong tu 21 - 27%o, do man cao nhat do dwoc tai tram Ba Lat (song
Hong) 1én t6i 31,8%o; cac nam tir 2003 - 2012 la giai doan c¢é dé mdn [ém va xdam nhdp sdu vao trong
ddt lién, trong giai doan nay d¢ man cao nhdt do dwoc tai diém do Dwong Liéu trén séng Hong
(cdch bién 25 km) lén t6i 16,8%o. Qud trinh mé phong va di bdo xdm nhdp man dya trén cac dwong
ranh giGi xam nhdp man 1%o va 4%o tai tinh Thai Binh dd cho thdy trong twong lai dwéi anh hwdng
ciia bién doi khi hdu, tinh trang xdam nhdp man trén dia ban cdc huyén ven bién ngay cang tré nén

nghiém trong.

T khoa: Xam nhdp man, viing ven bién, Tinh Thdi Binh.

Ban Bién tap nhan bai: 12/01/2019 Ngay phan bién xong: 05/03/2019 Ngay dang bai: 25/03/2019

1. Mé dau

Vi 157 nghin ha dit ty nhién trong dé ¢
97,2 nghin ha st dung cho phat trién nong
nghi¢p, Thai Binh duoc danh gia la mét trong 4
tinh ven bién dong bang song Hong c6 tiém ning
phat trién ndng nghiép. Hi¢n tai, dién tich dat str
dung trong néng nghiép ctia tinh chu yéu 1a trong
laa. Viéc phat trién nong nghiép noi chung va
trong lta ndi riéng tai day phu thudc 16n vao hé
thong song Hong - Thai Binh. Hé thdng song nay
1a ngudn cung cap nudc chinh thong qua viéc
phan vao cac cbng ldy nudc va tram bom. Tuy
nhién, chiu anh huong cua dong chay kiét, nudc
bién déng 1am cho ranh gi¢i xdm nhap man tién
sau vao trong song. Mac du nuéc man khong
xam nhap vao trong ndi dong do c6 hé thong dé
khdng ché ving ctra séng nhung chinh viéc xAm
nhap min da khién qua trinh ldy nudc tudi tir
song phuc vu ndng nghiép, nudi trong thity san
bi anh huong. Diéu ndy dan dén 10-20% dién
tich nong nghiép vu Pong Xuan kho khin vé
ngudn nudc tudi. Chi phi cho néng nghiép ciing
khé t6n kém song san lugng, chat lugng lia giam

'Pai Khi twong Thity van khu viee dong bang Bic Bo

2Téng cuc Khi twong Thity vin
Email: thangtvl967@gmail.com

6-10% so v6i nhitng ndm du nude tudi. Vige
thiéu nudc tudi duoc xac dinh do hai nguyén
nhan chinh la thuc trang han han trong nhirng
nam gan day do trén hé thong song Hong - Thai
Binh dong chdy mua kié¢t bi anh huéng manh cua
viéc khai thac cac cong trinh 1y nude. Bén canh
d6 1a thyc trang xam nhap min dién ra ngay cang
manh va phirc tap do luu lwong vé ha luu giam,
muc nude song xudng thap va nude bién dang
cao két hop triéu cudong. Nhiéu nghién ctru da
chi ra rr?mg vao mua kiét, nudc phuc vu cho san
xudt nong nghiép va thily san & Thai Binh c6 d6
man vuot qua ndng do cho phép da lam giam
ning sudt cdy trong [1-4].

Tac dong cua bién ddi khi hau (BPKH) da
dan dén tinh trang nudc bién xam nhap siu vao
vung dét 1ién 1am cho dién tich canh tac tai cac
dia phuong cua tinh Thai Binh bi nhiém man.
Theo danh gia cia S¢ Tai nguyén va Moi truong
tinh Thai Binh [5], néu muc nudc bién dang 50
cm thi dién tich dit c6 nguy co ngap trén dia ban
tinh 1a 11,8%; néu dang 1én 100 cm thi s€ co
khoang 31,4% dién tich c6 nguy co bi ngép... Du
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bao dén nam 2100, tinh Thai Binh s& bi xam
nhdp man sau thém vao dét lién tr 3 - 9 km, uy
hiép truc tiép dén an toan hé thong hd chira va hé
théng dé. Su dién bién phtc tap cia khi hau, su
thay doi cac dong chay cua song, muc nude bién
dang da va dang gay ra cac hién tugng sat 18, x61
mon cac bd song, bd bién, pha huy nhiéu cong
trinh ha ting so so. Hién tuong sat 16 dién ra ¢
hau hét cac con séng chinh chay qua dia ban tinh
nhu song Hong, song Tra Ly, song Ludc... Diéu
nay anh hudng nghiém trong dén doi séng san
xuat, sinh hoat ciia ngudi dan. Voi dudng bo
bién dai 23km, c6 2 clra song lon dd ra bién,
nguy co nhiém man luén hién hiru. Hién tugng
nude bién dang, xam nhap man tién sau vao noi
dia gdy nhiém man ngudn nude, anh huong 16n
dén ngudn nudc tudi gay thiét hai 16n cho san
xudt néng nghiép va doi séng cta nhan dan. Tac
dong cua BDKH da 1am thay d6i mot sé quy luat
tu nhién, moi trudng, tac dong tiéu cuc dén hé
sinh thai rimg viing ven bién. Do d6, viéc nghién
cuu danh gia va chi ra dugc thuc trang xam nhap
man ciing nhu du tinh kha nang xam nhap man
trong tuong lai cho khu vuc ven bién Thai Binh
1a hét sirc can thiét.

2. M ta tap so liéu va phwong phap nghién
ciru

Dé c6 duoc sb lidu cu thé va déy da phuc vu
cho viéc nghién cuu, cac tdc gia da st dung
nhiing nguén s6 liéu sau: SO liéu tai cac Tram
khi tugng, thiy vin thudce tinh Thai Binh; S6 liéu
thu thap tr qua trinh di diéu tra khao sat; SO liéu
tir nién giam thong ké tai tinh Thai Binh va cac
nguén sb liéu tir cac dé tai, du an, bao cdo,
chuong trinh khoa hoc ¢6 cac s6 liéu lién quan
tai tinh Thai Binh.

Trong nghién ctru nay, s6 liéu khi tugng thuy
van dugc su dung bao gém s6 lidu quan tric tai:
Tram khi tugng dat tai xa Vil Ninh, huyén Kién
Xuong; 6 tram thiy van trong d6 c6 3 tram hang
I 1a Tram thiy van Triéu Duong, Quyét Chién,
Ba Lat; 03 tram hang III 1a Tram thuy van Tién
Ptc (Nhat Tao), thanh phd Thai Binh, Pong
Qui; 6 diém do man 1a Van Cu, Ngii Thon, Phuc
Khé, Pong Qui, Ba Lat, Duong Liéu. Trong

TAP CHi KHi TUQNG THUY VAN
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nghién ciru ndy, tac gia chi st dung s liéu tai
cac tram tai tinh Thai Binh da dugc cong bd boi
B0 Tai nguyén va Moi truong (2016) trong ban
“Kich ban bién d6i khi hau, nuéc bién dang cho
Viét Nam”. Vi tri cia cac tram quan tric, cac
diém do man va céc diém do mua tu dong duogc
trinh bay trong hinh 1.

- S6 lidu quan tric lwong mua, nhiét do ngay
cap nhat dén nam 2017;

- Sé liéu quan tric man tai 6 diém do man dén
nam 2017;

- Sb liéu du tinh lugng mua, nhiét do theo
kich ban RCP4.5 va RCP8.5 da qua hi¢u chinh
thong ké bang phuong phéap hiéu chinh phan vi.

CHLU DANS

el L0 A T R e R

Hinh 1. Ban d6 mang luéi Tram khi tuong thuy
van tinh Thai Binh

Do nudc tudi nong nghiép tai tinh Thai Binh
duoc 1ay cha yéu tir hé thong song Hong - Thai
Binh nén d6 min tai mot sd song nhanh cua h¢
théng song Hong - Thai Binh nhu: song Tra Ly,
song Kién Giang, song Lan, song Ludc va mot
sb song khac co thé coi 1a d6 man nudc tudi
trong lta cua tinh Thai Binh. Vi vay, bai toan du
bao tac dong cua bién ddi khi hau dén xam nhap
man tai tinh Thai Binh s€ thanh bai toan du bao
xam nhdp man hé théng séng Hong - Thai Binh

S thang 03 - 2019



t6i nam 2100. Do d6, can phai giai quyét bai toan
thiy luc va lan truyén chat. Hay noi cach khac 1a
can nghién ctru cach ap dung mé hinh 1 chiéu
giai hé phuong trinh Saint - Venant (g6m phuong
trinh lién tuc va chuyén dong, nghiém 1a muc
nuée va luu luong/van tdc) va moé hinh lan
truyén chat véi hé phuong trinh truyén tai -
khuéch tan. Nhirng m6 hinh kiéu nay cho phép
tinh toan mo phong qua trinh thuy dong luc va
khuéch tan trong toan b mang luéi séng. Trong
nghién ctru nay, chung t6i sir dung moé hinh Mike
11 cua Vién Thuy luc DHI, Pan Mach la mot
trong cac mo hinh 1 chiéu tién tién thé gidi hién
nay, dugc st dung rong rai trong cac truong dai
hoc, vién nghién ctru va cac don vi tu van & trong
va ngoai nudc [6].

3. Két qua danh gia hién trang va du tinh
xdm nhap min cho khu vue ven bién tinh

17
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Thai Binh

3.1. Két qud dinh gid thuc trang xam nhdp man

Thai Binh 1a mét tinh c¢6 nhiéu ctra séng 16n
d6 ra bién, min c6 thé xam nhap séu vao trong ndi
ddng tir 20 - 25 km (Hinh 2), 6 min cao nhét do
duoc tai cac tram vung ctra song dao dong tu 21 -
27%o, d6 man cao nhét do dugc tai Tram thiy van
Ba Lat (song Hong) 1én t6i 31,8%o; trong cac ndm
turnam 2003 - 2012 la giai doan c¢6 do man 16n va
xam nhap sau vao trong dat lién, trong giai doan
nay do man cao nhét do duoc tai tram Duong Liéu
trén song Hong (cach bién 25 km) 1én téi 16,8%o;
trong nhitng nim gan day do min khong ¢ xu
hudng ting cao chi yéu 1a do cac nha may thuy
dién ting cudng xa nude do ai vu Pong Xuan lam
cho d6 min ciing giam di. Hinh 2 dén hinh 5 thé
hién xu thé bién ddi d6 min cua cac tram trén dia
ban tinh Thai Binh trong nhiéu nam.

AN DO AN NHAP VAN TINH THAL BINH
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Hinh 2. Xam nhap man lon nhat tai tinh Thdi Binh

Két qua tinh toan cho thdy xu thé chan man
16n nhét tai da s6 cac tram trén song Hong, song
Tra ly, song Hoa c6 chiéu huéng giam (hinh 3a,
3b). Riéng tram Pong Quy xu thé o min khong
¢6 nhiéu thay d6i qua cac nam. DO min trén cac
song thudc tinh Thai Binh phu thudc vao sy diéu
tiét ctia cac ho chira Hoa Binh, Thac Ba va Tuyén
Quang. Nhin chung tong lugng nudc trén hé
théng song 1a kha 16n tuy nhién cé su phan bd

khong dong déu theo thoi gian va khong gian.
Trong 7 - 9 thang mua kho, tong luong dong
chay chi chiém 20 - 30% tong lugng dong chay
nam. Nhitng ndm trudc day cung véi hoat dong
ngin dong cua cac hd chira phuc vu cho phat
trién thuy dién din dén ngudn nude bd xung tir
thuong nguon khong du dé day min va hién
tuong han han, nudc bién dang khién cho tinh
trang xam nhap man tai khu vuc ngay cang tré
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nén khéc nghiét. Theo s6 liéu théng ké chan mén
16n nhét trong giai doan tir 2000 - 2010 tai Tram
thuy van Ba Lat giao dong trong khoang tur 3 -
8,25%0, Pong Quy 14 0,2 - 2,48%o, Duong Liéu
14 0,5-0,7%o, tai Ngii Thon 0,2 - 3%o. Hai diém
do Phuc Khé va Van Cu giao dong trong khoang
0,04 - 0,35%o. Tuy nhién trong nhitng nam gan
day xu thé chan man giam dan do cac hoat dong
diéu tiét tai cac hd chira dic biét trong cac thoi
diém mua kho nham cung cap ngudn nudc tusi
cho vung ha du va lam giam di tac tac dong cua
xam nhap man tai khu vuc.

Dbi v6i xu thé dinh man, cac két qua tinh toan
cho thay xu thé dinh man 16n nhat ctia cic tram
trén song Hong, song Tra Ly, song Hoa cho thy
tai hau hét cac tram d6 mén co xu huong giam
theo cac nam (hinh 3c, 3d). Riéng diém do Ngii
Thon d6 man co xu thé ting tuy nhién muc ting
khong dang ké. Nhitng nim gan ddy mic du xu
thé dinh man 16n nhét ¢6 giam di so voi cac ndm

18

truge ddy do nhimg nd luc khic phuc ciia cac cap
chinh quyén béng cach c6 ké hoach van hanh cac
ho chira phu hop, diéu tiét nudc nham cung cap
nudc tudi, chéng han cho mua khé. Tuy nhién
hién trang thyc té cho thiy, nudc man van ngay
cang lan sau hon vao khu vuc hai huyén Thai
Thuy, Tién Hai do tinh trang han héan dién ra
thuong xuyén hon cung véi hién tugng nudc
bién dang ngay cang dién bién phirc tap. Nhimng
nam qua vu Xuan bi anh hudng ciia man trén
trién song Hod lén t&i khu vuc cau Nghin, trién
Tra Iy man anh hudng 1én qua cong Thai Phiic
t6i giap céng Thuyén Quan la cong ldy ngudn
nuée cha yéu cua ving Nam huyén Thai Thuy,
trién song Héng man xam nhdp Ién t&i céng
Nguyét Lam 1a cbng ldy ngudn nude chi yéu cua
huyén Tién Hai. Nhitng anh hudng ciia xam nhap
min giy rit nhiéu khé khin cho viéc canh tac
lta cua nguoi dan.
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Hinh 3. (a) Xu thé chén man 1ém nhdt Tram thuy van Ba Lat; (b) Xu thé chdan man Iém nhdt diém
do Ngii Thén; (c) Xu thé dinh man 1ém nhat diém do Phiic Khé; (d) Xu thé dinh man I6n nhat diém
do Vin Cu
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3.2. Két qua dw tinh xém nhép mén

Dua trén kich ban nong d6 khi nha kinh trung
binh thap (RCP4.5), nhom nghién ctru da tién
hanh chay mé hinh Mike 11 dé tinh toan mirc d6
xam nhap man theo kich ban RCP 4.5 trén hé¢
thong song Hong - Thai Binh. Céc hinh 4 va hinh
5, cac bang 1, bang 2 1an luot dua ra cac két qua
tinh todn mo phong ranh gidi xam nhap man va
bang danh gia mic do xam nhdp man tuwong ting.
Céc két qua tinh toan cho thay:

+ Trong khoang giai doan tir hién trang dén
2030, myc nude bién dang 1én khoang 17 cm thi
muc d6 xAm nhap min dién bién tuong dbi 6n
dinh va mutc tdng la khong 16n. Vi ranh gidi
man 1%o muc tang trung binh 1a 1,09 km muc
tang 16n nhat 1a 1,6 km trén song Tra Ly, mic
tang thip nhét 12 0,2 km trén song Thai Binh.
Tuy nhién, dén giai doan 2050 v&i muc nudc
bién dang 1én khoang 28 cm thi tuong quan mtic
do tang xam nhap man gilra cac song da co sy
thay doi 16n khong chi vé xu huéng ma ca vé

RULL T T Ere
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lugng. Van 1a ranh gigi man 1% nhung mirc
tang 16n nhat 1a 4 km dién ra trén song Thai
Binh, murc ting thip nhat 1a 1,7 km dién ra trén
song Tra Ly. Trong giai doan tir 2050 dén 2099
khi ma nudc bién dang 1én thém 65 cm thi mirc
tang xam nhap man 16n nhat 1a 8,1 km tai song
Thai Binh, thap nhat 1a 2,4 km tai song Tra Ly.

+ So v6i ranh gidi man 1%o, ranh gidi man
4%o0 c6 muc do xam nhap va thay ddi nhé hon.
Trong giai doan hién trang dén 2030 khi muc
nudc bién dang 1én khoang 17 cm thi mirc tang
xam nhap man 16n nhét 1 1,4 km tai song Tra
Ly va thip nhét 14 0,1 tai song Hong. Dén giai
doan sau tir 2030 - 2050 khi muc nudc bién dang
1én khoang 28 cm thi mirc tdng binh quan 16n
nhat 14 1,7 km trén song Tra Ly va thap nhét trén
song Thai Binh v6i 1,3 km. Nhung trong 50 nam
ctia giai doan 2050 - 2099 thi mirc ting 16n nhat
14 3,9 km trén song Thai Binh va nho nhat 14 2,1
km trén song Tra Ly.
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Hinh 4. M6 phong ranh gioi xam nhap man 1%o va 4%o theo kich ban RCP 4.5 cho cdc nam
2030 (a), 2050 (b) va 2100 (c) cho tinh Thai Binh
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Hinh 5. M6 phong dién bién ranh giGi xam nhdp mén 1%o (a) va 4%o (b) doc trén cdc séng theo
kich ban RCP 4.5 cho cac nam 2030, 2050, 2099

Bang 1. Danh gia murc do xam nhap man tai mot 50 cira song theo kich ban RCP 4.5 (km)

Kich ban RCP 4.5 1%o 4%o
Séng 2030 2050 2099 2030 2050 2099
Hong 27,4 29,3 31,1 22,1 23,5 24,9
Tra Ly 28,9 29,0 29,7 22,4 22,7 23,1
Thai Binh 36,2 40 441 28,3 28,8 31,4

Bang 2. So sanh murc tang xam nhdp man giita kich ban RCP 4.5 va hién trang (km)

Kich ban RCP 4.5 2030 2050 2099
Song 1% 4%  1%o 4%o 1%o 4%o

Hong 0,6 0,1 2,5 1,5 43 2,9
TraLy 1,6 1,4 1,7 1,7 2,4 2,1
Théi Binh 02 08 40 1,3 8,1 3,9

Bang 3. Dién tich trong hia c¢é nguy co bi anh hwéng boi xdam nhdp man tinh Thdi Binh

(Pon vi: Nghin ha)

Dién tich trong lha c6

Dién tich trong lua c6

) Dién tich nguy co anh hudng boi nguy co anh huong boi

Huyén/Thanh Pho tréﬁg laa xam nhép man 1%o0 xam nhip man 4%o0
2030 2050 2099 2030 2050 2099

Thanh phé Thai Binh 4,8 0 0 1,2 0 0 0
Huyén Quynh Phu 23,1 0,23 3,85 6,93 0 0 1,85

Huyén Hung Ha 21,8 0 0 0 0 0 0
Huyén DBong Hung 23,2 0,06 4,64 6,96 0 0 0,35
Huyén Thai Thuy 26,5 21,2 22,7 22,7 20,3 21,32 22,1
Huyén Tién Hai 20,6 13,4 13,4 13,4 13,4 13,4 13,4
Huyén Kién Xuong 22,7 16,6 18,16 19,3 124 13,05 14,5
Huyén Vii Thu 16,0 0,8 1,7 24 0 0 0,2

TAP CHi KHi TUQNG THUY VAN
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Bang 3 dua ra két qua tinh toan mirc d6 nguy
co anh huong cuia xdm nhdp méan dén dién tich
laa theo kich ban RCP 4.5. Tur bang 3 c6 thé
nhan thiy:

- Ranh giéi mén 1%o: Trong giai doan tir hién
trang dén nam 2030, dién tich laa bi nhiém min
tai mot sd huyén 1a kha cao dac biét 1a cac huyén
ven bién Thai Thuy va Tién Hai. Dia phuong co
nguy co nhidm man 16n nhét 12 huyén Thai Thuy
v6i dién tich anh huéng 1a 21,2 nghin ha chiém
87% dién tich canh tac lua ctua dia phuong.
Huyén Tién Hai 13 13,4 nghin ha chiém 65%.
Huyén Kién Xuong 12 16,6 chiém 73,12%. Thap
nhit 14 huyén Hung Ha va thanh phd Thai Binh
do vi tri ndm siu trong dét lién va chua bi anh
hudéng boi xam nhap man. Pén giai doan nam
2050, cling véi ranh gidi man 1%o nhung dién
tich lta c6 nguy co bi anh hudng tai cac dia
phuong tang 1én dang ké. Huyén c6 dién tich laa
bi xam nhap man l6n nhat 1a huyén Thai Thuy
v6i dién tich bi anh hudng 1a 22,7 nghin ha tang
1én 1,5 nghin ha so véi giai doan 2030. Tiép theo
1a huyén Kién Xuong vé6i dién tich bi anh huong
la 18,16 nghin ha, tang 1én 1,56 nghin ha. Huyén
Tién Hai c6 dién tich bi anh hudng 1a 13,4 nghin
ha. Thanh phd Thai Binh va huyén Hung Ha
trong giai doan nay van chua bi anh hudng boi
xam nhap man. Giai doan tur 2050 -2100, di¢n
tich lta c6 nguy co anh huong bdi xam nhap
man da tang 1€n 1o rét. Mirc do tang 1én nhiéu
nhét tai huyén Dong Hung, mtc ting 6,9 nghin
ha so voi giai doan 2030 va 2,32 nghin ha so véi
giai doan ndm 2050. Thanh phd Thai Binh trong
giai doan nay ciing d bit ddu bi anh huong bai
xam nhap man véi dién tich bi anh huéng la 1,2
nghin ha. Huyén Hung Ha van chua bi anh
huong boi xam nhap mén.

- Ranh gi6i méan 4%o0: So véi ranh gidi man
1%o, ranh gidi man 4%o c6 muc dd xam nhap va
thay d6i nho hon. Trong giai doan tir hién trang
dén nam 2030, dia phuong c6 dién tich lua bi
nhiém man 16n nhét 13 huyén Thai Thuy véi dién
tich nhiém man 1a 20,8 nghin ha chiém 78,4%
dién tich canh tac lua tai dia phuong, huyén Tién
Hai 1a 20,6 nghin ha chiém 100%, huyén Kién
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Xuong la 12,4 nghin ha chiém 54,6%. Véi ranh
gioi nay, cac huyén Poéng Hung, Hung Ha,
Quynh Phy, Vii Thu, thanh phé Thai Binh chua
bi anh hudng. Pén giai doan nam 2050, di¢n tich
lua c6 nguy co bi anh huong tai cac dia phuong
tang 1én, 16n nhét 12 huyén Théi Thuy véi 21,32
nghin ha, dién tich tdng 1én 1a 1,02 nghin ha.
Dién tich anh huong ctia huyén Tién Hai 1a 20,6
nghin ha, huyén Kién Xuong 14 13,02 nghin ha.
Giai doan 2050-2100, Thai Thuy van 1a huyén
c6 dién tich lta bi anh huong 16n nhat voi dién
tich anh hudng 1a 22,1 nghin ha, Thai Thuy la
20,6 nghin ha, Kién Xuong 13 14,5 nghin ha.
Ngoai ra mot s6 huyén da bat dau bi anh huong
boi xam nhdp man nhu: huyén Quynh Phy, dién
tich lta bi anh hudng 1a 1,85 nghin ha. Huyén
bong Hung, dién tich bi anh huong la 0,35 nghin
ha; Vii Thu 1a 0,2 nghin ha.

4. Két luan va kién nghi

Dua trén bd sd liéu quan tric dd man tir 2000
dén 2017, két qua phan tich va danh gia hién
trang da cho thiy xam nhap min di xam nhap
sdu vao trong ndi déng cua tinh Thai Binh tir 20
- 25 km, d0 man cao nhat do dugc tai cac tram
vung ctra song dao dong tur 21 - 27%o, d0 man
cao nhit do dugc tai tram Ba Lat (song Hong)
1én to1 31,8%0; trong cadc nam tur nam 2003 -
2012 la giai doan c6 do man l6n va xam nhap
sdu vao trong dat lién, trong giai doan nay do
man cao nhat do dugc tai diém do Duong Lidu
trén song Hong (cach bién 25 km) 1én t6i 16,8%o.

Qua qua trinh mo6 phong va du bao xam nhén
man dua trén mo hinh MIKE 11, nhom tac gia
da xay dung dugc duong ranh gidi xam nhap
man 1%o, 4%o tai tinh Thai Binh. C6 thé thiy
trong tuong lai dudi anh huéng cia BDKH, tinh
trang xam nhap man trén dia ban cac huyén ven
bién ngdy cang trd nén nghiém trong. Trong
khoang giai doan tir hién trang dén 2030, muyc
nude bién dang 1én khoang 17 cm thi mic do
x4m nhap min dién bién twong d6i 6n dinh va
muec tdng 1a khong lon. Vi ranh gigi man 1%o
muc tang trung binh 1a 1,09 km mirc tang 16n
nhét 14 1,6 km trén song Tra Ly, muc ting thap
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nhit 12 0,2 km trén song Thai Binh. Tuy nhién,
dén giai doan 2050 véi myc nudc bién dang 1én
khoang 28cm thi twrong quan muc d) ting xam
nhap man giita cac séng di co sy thay dbi 16n
khong chi vé xu huéng ma ca vé lugng. Van la
ranh gigi man 1%o nhung mirc ting 16n nhét 1a 4
km dién ra trén song Thai Binh, muc ting thap

22

nhat 1a 1,7 km dién ra trén song Tra Ly. Trong
giai doan tir 2050 dén 2099 khi ma nudc bién
dang Ién thém 65 cm thi mirc ting xam nhap man
16n nhét 12 8,1 km tai song Thai Binh, thip nhat
la 2,4 km tai song Tra Ly. Sy xdm nhdp man
nghiém trong nay s€ anh hudng 16n té1 dién tich
trong la tinh Thai Binh trong twong lai.
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ASSESSING AND PROJECTING THE SITUATION OF SALINE INTRU-
SION FOR COASTAL AREAS IN THAI BINH PROVINCE

Do Duc Thang', Tran Hong Thai?, Vo Van Hoa'
'Red River Delta Regional Hydro-Meteorological Center
2Viet Nam Meteorological and Hydrological Administration

Abstract: This paper presents the results of assessment of saline intrusion status for coastal
areas in Thai Binh province based on the salinity monitoring data from 2000 to 2017. The assess-
ment results show that saline intrusion can penetrate deeply. In the inner field from 20 - 25 km, the
highest salinity measured at river mouths ranges from 21 - 27 %o, the highest salinity is measured
at Ba Lat station (Red river) up to 31.8 %o, In the years from 2003 - 2012, there was a period of high
salinity and deep penetration into the mainland. In this period, the highest salinity measured at the
measuring point of Duong Lieu on the Red River (25 km from the sea) reached 16.8%o. The process
of simulation and prediction of saline intrusion based on the boundary of saline intrusion 1 %o and
4 %o in Thai Binh province has shown in the future under the influence of climate change, salinity
intrusion in the area Table of coastal districts is becoming more serious.

Keywords: Saline intrusion, coastal areas, Thai Binh province.
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IFS dy bao luu lwong dén ho luu vuc song Tra Khiic-
Song Vé

Vii Vin Cwong, Trin Thuc, Pinh Thai Hung:
Diéu tra va duc két tri thirc ctia cong dong dan toc
thiéu s6 tinh Lai Chau trong g pho véi thién tai va
khi hau cuc doan

Huynh Yén Nhi, L& Thi Kim Thoa: Trich xut
dudng bo bién tir anh SENTINEL-1A khu vuc thanh
phd Phan Thiét

Hoang Phiic LAm, Nguyén Pirc Nam, P6 Thi
Thanh Thiy, Hoang Pic Cwong: Xay dung mo
hinh thng ké hiéu chinh két qua dy bao mua cho
khu vuc Bic B str dung xody thé

Tran Pic B4, V6 Vin Hoa, Poan Quang Tri:
Danh gi4 chét luong du bao muwa han ngén ctia mo
hinh IFS trén khu vuc Bic Trung Bo

Nguyén Tram Anh, Nguyén Ky Phung: Danh gia
mirc d6 rui ro ving bién ven b khu viee My Giang
- Hon D6 - Bai Co thudc xa Ninh Phudc, Ninh Hoa,
Khanh Hoa

Pinh Ngoc Huy: Mot vai dic diém lan truyén cua
dong chay mat do vao thuy vuc Bornholm (Bién
Baltic) trong thoi ky “dong hai luu chinh”

Tong két tinh hinh khi twong thily vin
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va thuy van thang 12 nam 2018 - Trung tAm Dy bao
khi twgng thily van Trung wong va Vién Khoa hoc
Khi twong Thily vin va Bién doi khi hau
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AP DUNG MO HINH MIKE SHE KET HQP SU DUNG
SAN PHAM MUA DU BAO IFS DU'BAO LUU LUQNG
PEN HO LUU VUC SONG TRA KHUC-SONG VE

Tran Hong Thai'?, Poan Quang Tri2, Tran P§ Thiy Tuyén?,
Ng6 Thanh Tam?, Bui Thi Diu?

Tém tit: Nghién ciru dd vmg dung dwoc san pham miwa dw bdo IFS lam dau vao cho mé hinh
MIKE SHE phuc vu tinh todan va dy bao luu lwong nuéc dén cho hai ho chira trén luu vurc song Tra
Khuc-Song Veé. Qua trinh hiéu chinh va kiém dinh mé hinh thuy van su dung 6 liéu cuia cdc tréan lii
dién hinh trén lueu viee tir nam 2013-2016. Két qua hiéu chinh va kiém dinh mé hinh chi ra su twong
dong vé pha va bién d¢ dao dong giita heu lwong tinh todn va thue do tai hai tram Son Giang va An
Chi. Két qua danh gid kiém dinh va dir bdo heu lwong miede dén hai hé PakPrinh va ho Nude Trong
cho két qua rat tot theo cdc chi tiéu danh gid r, R?, NSE, RMSE, MAE, PBIAS. Két qud dir bdo thir
nghiém cho hai tran lii dién hinh nam 2017 cho thay chdt lrong die béo leu heong dén hai ho da tang
lén déng ké. Pdy sé la mot cong cu hiéu qud phuc vu tot cho cong tac dw bdo nghiép vu trong twong
lai.

Tir khoa: IFS, MIKE SHE, Tra Khuc-Song Vé.

Ban Bién tap nhan bai: 09/11/2018 Ngay phan bién xong: 25/12/2018 Ngay ding bai: 25/01/2019

1. Pit van dé

Pé nang cao chit lugng mo phong dong chay
tir mwa, xu huéng méi trén thé gisi hién nay la
sir dung cac mo hinh thiy van c6 thong sé phan
bd. Cac tng dung theo xu hudng nay dang duoc
nghién ciru phat trién va ap dung trong du bao
thity van. Pau vao cta cac mo hinh thily van co
thong sé phan bd 1a cac s lidu thong tin dia ly
(GIS), vién tham, udc luong mua tir v¢€ tinh, ra
da hay mua dy bao s6 tri. Pai hoc Tokyo budce
dAu phat trién mo hinh thity van phan bd sir dung
von tir Quy nude va ning lugng (Water and En-
ergy Budget-based Distributed Hydrological
Model, WEB-DHM) m6 phdng cho nam 2006
v6i dong chay song Hong trong khudn kho
Chuong trinh Chu trinh nudc chau A (Asia
Water Cycle Initiative, AWCI) [29]. M6 hinh
nay dua trén s liéu vién tham va s liéu mua bé

Téng cuc Khi twong Thity van, Ha Noi

’Tap chi Khi tuwong Thiy van, Tong cuc Khi
twong Thuy van, Ha Noi

3Truwong Dai hoc Tai Nguyén va Moi truong Ha
Noi

Email: doanquangtrikttv@gmail.com

mat. Trong mot vai ndm tré lai day viéc Uing
dung mo6 hinh sb tri trong nghién ctru khi trong
n6i chung va du béo thoi tiét noi riéng da duoc
phat trién manh mé& ¢ nude ta. Hang loat cac mo
hinh sb tri khu vuc da duoc nghién ctru ap dung
nham du bdo thoi tiét, ddc biét 1a du bio cac hién
tuong cuc doan nhu mua 16n, bao, ap thép nhiét
dé6i, ... M6 hinh khu vuc han ché RAMS (Re-
gional Area Model System) da dugc nghién ctru
va dang dugc thir nghiém trong dyu bao thuc té tai
Truong Pai hoc Khoa hoc Ty nhién. Pay 1a mot
mo hinh ¢6 nhiéu vu diém trong mé phong céac
qué trinh 16p bién. Piéu kién ban dau va diéu
kién bién cho mo hinh RAMS dugc 13y tir san
pham ciia mo hinh AVN/NCEP (M¥). Tir nhiéu
nadm nay, Trung tdm du bao KTTV Trung wong
(TTDBTU) nay la Trung tim Dy bao Khi tugng
Thity van qudc gia (TTDBQG) da dau tu nghién
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ctru va dua vao str dung mot sb cong nghé hién
dai trong du bao mua s tri. Trong d6, TTDBQG
d3 dugce Bo Tai nguyén va Moi truong dau tu dy
4n mua cac san phdm (dang anh c6 san trén trang
web) va s6 liéu dang s6 (dang ma GRIB truyén
qua mang Internet) cua Trung tdm Dy bdo han
vira Chau Au (ECMWF) dé phuc vu cong tac dy
bao nghi¢p vu khi tugng han ngén - han dai
(Hinh 1). Pay 1a ngudn sb liéu du bao khi tuong
toan cau toan dién nhat ma TTDBQG c6 thé khai
thac. Trong nghién ctru ndy da sir dung san pham
mua dy bao IFS lam dau vao cho viéc mé phong
dong chay t&i hd trén luu vuce séng Tra Khuc-
Soéng Vé. Tur khi cac hé thong hd chira & Viét
Nam di vao hoat dong, du bao lii da tré thanh
mot nhiém vu quan trong phuc vu viéc diéu hanh
hd chdng 1ii cho ha du va san xuit dién nang.
Day 1a mot van dé hét sic phuc tap dugc nhiéu
nha nghién ctru trong nudc quan tam.

Hién nay rt nhiéu mo hinh toan thity vin,
thity Iuc da dwugc nghién ctru dé img dung trén
cac hé théng séng mién Trung, nhung chi rat it
trong s6 d6 c6 thé ung dung duoc trong nghiép
vu du béo hang ngay: md hinh Wetspa két hop
v6i mod hinh thuy luc HEC-RAS da nghién ctru
va ing dung thanh cong trén luu vuc song Vu

26

Gia - Thu Bén [8]; bo mé hinh MIKE (MIKE
NAM, MIKE 11-GIS, MIKE FLOOD) cho song
Thach Han [26]; m6 hinh thuy luc TELEMAC-
2D két hop v6i MIKE NAM cho ving ha luu hé
théng song Tra Khuc - Song V¢ [28]. MIKE
SHE dugc sir dung nhiéu noi trén thé gidi, tuy
nhién ¢& Viét Nam nhitng nghién ctru timg dung
MIKE SHE con chua nhiéu [13, 22]. Cac nghién
ctru & lvu v song Tra Khac - Séng Vé chu yéu
sir dung m6 hinh théng sé tap trung MIKE NAM
dé mo phong dong chay, chua c6 nghién ciru nao
g dung mé hinh théng s6 phan bé MIKE SHE
duoc sur dung trong nghién ctru du bao nghiép
vu. M6 hinh MIKE SHE c¢6 kha ndang mé phong
qué trinh mua-dong chay trén tung 6 ludi theo
khong gian, pht hop véi viée sir dung s6 lidu
mua s6 tri.

Muc dich cua nghién ctru nay: (1) Ung dung
san pham cua mo hinh IFS lam dau vao cho mé
hinh thuy van; (2) Nghién ctru tng dung mo hinh
thuy van thong s6 phan bd MIKE SHE tinh toan,
du bao Iuu lugng nudc dén hai hd PakPrinh va
h6 Nudce Trong; (3) Panh gia kha ning ap dung
cua mo hinh trong bai toan phuc vu cong tac
nghiép vu du bao.

+'|- i ] |.|E||l."| AN
‘) TRAC TURAN AL
Thwabingd | | g | 1S sin Truyén )
g -1 -5 -] ]
h#ﬁ! m| i ?‘ KHACH HANG
. * f"_d SAN PHAM
.. lml 1
-

Hinh 1. So do qua trinh thu - nhan di liéu cua IFS

2. Phwong phap nghién ctru va thu thap tai
liéu
2.1 Gidi thiéu vi tri khu vwc nghién ciru

TAP CHI KHI TUQNG THUY VAN

Luu vuc song Tra Khuc -Song V¢ tinh Quéang
Ngai thudc khu vuc Trung Trung B¢ (hinh 2).
Ranh giéi luu vye séng Tra Khuc: phia Bic giap
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luu vue song Tra Bong, phia Nam giap luu vuc
song V¢, phia Tay giap luu vuc song S€ San,
phia Pong giap bién Pong. Luu vyuc song nim
trén dia ban cac huyén Son Ha, Son Tay, Tra
Bong, Ba To, Son Tinh, Tu Nghia, Nghia Hanh,
thi x4 Quang Ngii va mot phan huyén Kon
Plong thudc tinh Kon Tum.Véi tong dién tich
4.600km? song Tra Khic - song Vé c6 mo duyn
dong chay trung binh nhiéu nam dat 70 + 80
1/s/km?. Trén song Tra Khuc tai Son Giang dat
193m?/s twong Gmg v4i md s6 dong chay 1a 71,3
I/s/km? va téng luong dong chay 6,1 ty m? nudc.
Mua lii 16n ¢ ving ven bién mién Trung noi
chung va hé théng song Tra Khiic - Séng Vé noi
riéng thudng do cac hinh thé thoi tiét nhu: bio,
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ap thép nhiét i, khong khi lanh, dai hoi tu nhiét
déi va cac nhiéu dong nhiét déi khac nhu gio
dong (chu yéu 12 song dong) gy nén. Pic diém
tu nhién cua song Tra Khuc chiu sy chi phéi cua
diéu kién dia hinh trén luu vuc song. Phan
thuong luu 13 cac day nii co dia hinh déc nén
song ¢ doan nay co hé sd dong chay 16n, thoi
gian tap trung nudc nhanh. Li trén song Tra
Khuc thuong xdy ra rat nhanh, bién do tir 3-5 m;
lii thudng 1én trong mot ngay, ngin nhit 1a 12
gid, dai nhat 1a 71 gid; cudng suit nudc 1én
thuong 1a 30 - 40 cm/gid, cao nhat 1a 78 cm/gio.
Vao mua kho (tir thang 1 dén thang 8), luu lugng
trung binh chi con nho hon 100 m?/s.
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Hinh 2. Ban d6 mang luéi tram khi twong thity van lweu viee Tra Khiic - Séng Vé

2.2 Thu thdp tai liéu

Trong nghién ctru nay mot sb dit liéu dau vao
dugc st dung nhu sau:

S6 liu khi tuong: Su dung s6 liéu mua s tri
tir md hinh IFS véi thoi doan 6 gid phuc vu lam
dau vao cho mé hinh thay van MIKE SHE; S6
liéu mua thyc do tai cac tram Khi tugng, thuy
van trén luu vuc phuc vu viéc hiéu chinh va kiém
dinh mo hinh thuy van tor nam 2012-2016.

S liéu thuy van: Str dung s6 liéu ctia 02 tram
thuy van phuc vu cho qua trinh hiéu chinh va

kiém dinh mo hinh bao gdbm: Son Giang va An
Chi véi chudi sb liéu tir nim 2012-2016. S6 ligu
Iuu lwong nude dén hai hd BakPrinh va hd Nude
Trong tir nam 2016 t&i nay phuc vu kiém dinh
va danh gia du bao luu lwong nuée dén ho.

S6 liéu dia hinh: st dung ban dd sb dd cao
(DEM) cho toan b luu vuc Tra Khuc-Song Vé
ti 1€ 1:12500 phuc vu cho viéc phan chia luu vuc
trong md hinh MIKE SHE [27]. Ban db sir dung
dat toan qudc (Atlas Viét Nam) trong do tién
hanh thiét 1ap phan loai dat phu hop dbi véi luu

TAP CHi KHI TUQNG THUY VAN
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vuc nghién cuu. Ban dd tham phu thyc vat cho
khu vuc nghién ctru dugc xir 1y tir ban db tham
phu thyc vt toan quéc.

2.3 Gidi thi¢u mo hinh MIKE SHE

MIKE SHE 1a mdt mo hinh thuy van thong
s6 phan bé duya trén cac qué trinh vat 1y dugc tich
hop day di, mé hinh nay c6 kha ning mo phong
cac qua trinh thuy van tai mot diém, trén mot
dién rong, quy mé luu vire, qua trinh van chuyén
cac phan tir, va c6 thé duogc lién két voi MIKE 11
dé mo phong cac mdi quan hé trong luu vuc
song. M6 hinh MIKE SHE ban dau duoc phat
trién boi ba to chirc chau Au (Vién Thuy luc Pan
Mach, Vién Thiy vin Anh va mot cong ty tu van
Phap SOGREAH) vao nam 1977. DHI da dan
dau trong viéc phat trién va nghién ciru MIKE
SHE d¢é cai thién va bo sung [9, 10]. Ban chét
vat Iy ciia md hinh bao gdm qué trinh mé phong
dia hinh tu nhién va cac dic diém cua luu vuc
nhu thuc vat, dat va thoi tiét.

Ti e, wwie mipl,

lag dyeng

Mura
1% %0 Al

Thikm
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Ban chit phan tan ciia mo hinh cho phép
nguoi dung thay d6i cac bo tham sb theo khong
gian va thoi gian nhu: sit dung dat, hé thong
thoat nude, dit lidu thoi tiét va boc hoi, céc gia tri
dong chay trén mat dat. Sy phan bd khong gian
duoc thuc hién thong qua mdt mang ludi tryc
giao cho phép phan loai theo chiéu ngang hodc
doc, duoc 4p dung trong mdi bd tham sb [1, 2].
Phén phdi thoi gian cho phép ngudi dung thay
ddi cac tham sd theo thoi gian hoac dat cac gia tri
khong ddi cho cac tham s6 cho toan bo thoi gian
mo phong. Ngudi ding ciing c6 thé thay ddi do
phirc tap qué trinh md phong bang cach diéu
chinh thiét 1ap mo6-dun cua mé hinh trong giao
dién nguoi dung. MIKE SHE bao gdm céc mé-
dun: Dong chay tran (OF), song va hd (OC),
dong chay chua bio hoa (UZ), bdc thoat hoi
nude (ET), va dong chay bao hoa (SF) (Hinh 3).
Néu mo-dun dong chay bdo hoa duge chon thi
trong d6 s& bao gdbm mo dun UZ va ET.

T e,
L
T e ]

T el v iy

Hinh 3. So @6 mé phéng trong mé hinh MIKE SHE[9, 10]

2.4 Danh gia mé hinh

Viéc mg dung cac cong cu mo hinh hoa trong
quan ly tai nguyén nudc dang ngay mot phd bién
va hiéu qua nham muc dich du doan nhing thay
d6i trong twong lai vé khi hau, thay d6i vé tinh

TAP CHI KHI TUQNG THUY VAN

hinh st dung dat va cdy trong ciing nhu phuc vu
quan 1y s6 lugng va chat lugng tai nguyén nudc
va dat tot hon[17]. Tuy nhién, dé danh gia kha
ning clia cac md hinh nay dé dwa ra du doan mot
cach chinh xac van can duoc kiém nghiém bang
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cac chi s6 danh gia mé hinh cho phu hop [7, 11,
14, 17, 18, 24]. Trongbai bao nay da st dung 05
chi s6 dé danh gia chat luong ctia mo hinh so véi
s6 lieu quan tric thuc té bao gém: r, R?, NSE,
RMSE va PBIAS.

H¢ Y twong quan(Correlation coefcient) (r)

Heé sb twong quan (r) d6i khi bi nham 14n véi
R2. Ca hai déu duoc st dung trong viéc danh gia
cac mo hinh thuy van. Tuong quan Pearson la
thudc do duge st dung phd bién nhét cua chudi
lién két thong ké. N6 cung cip wde tinh sé lugng
ctia chudi thong ké dong bién gitra s6 liéu tinh
toan va thyc do [3]. Hé sb twong quan (r) duoc
tinh theo cong thirc 1.

r= anil( QTD B GTD )( Qtl - aTD)
\/zllil( QTD N GTD )2 ( Qn - (STD )2

Trong d6 Qqp, 14 gié tri luu lugng thyc do; 1a
gia tri luu lugng trung binh thuc do; Qrr 1a gia tri
luu lugng tinh toan; N 1a sb lugng gia tri thuc
do.

H¢ 56 xdc dinh (Coefcient of determination)
(R°)

Hé sb xac dinh duoc dinh nghia 1a binh
phuong cua hé sé trong quan [15]. Phuong trinh
tinh toan gia tri R2 dugc trinh bay trong cong
thirc 2. Céc gia tri R2 nam trong khoang tir 0 dén
1. Cac gia tri md phong bang 1 dai dién cho mot
phan b hoan hao gitra cac gia tri mo phong va
thuc do, trong khi cac gia tri bang 0 chi ra khong
6 su tuong quan. Mot sy bat loi 16n cua R214, s&
¢6 su khong rd rang trong cac két qua néu nhu
mb hinh danh gia thién cao hoic thién thap cac
két qua [15]. Mic du diéu nay c6 thé d& dang
duoc phan loai béng cach so sanh tryc quan cac
két qua mo phong va thuc do [22].

(1

R2= Zi:l( QTD - QTD )( QTT - QTD) (2)

\/Zil( Qup — (_QTD )( Qr — aTD )

H¢é s6 Nash (Nash-Sutcliffe effciency)
(NSE)

Nash va Sutcliffe (NSE) (1970) [23] 1a
phuong phap phd bién va dang tin cdy nhat dé
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danh gia chit lugng ciia cac mo hinh thuy van.
Chi s6 NSE dugc tinh toan theo cong thirc 3. Cac
gia tri NSE nam trong khoang tir 0 dén 1. Mot
su phi hop t6t nhat dugc biéu thi bang gia tri 1
trong khi 0 biéu thi su pht hop kém. Andersen
va cs (2001) [4] da chi ra rang NSE trong khoang
tir 0,5 dén 0,95 thé hién két qua mo phong tét.
Hién nay trong cac nghién ctru ddnh gia moé hinh
thuy van viéc sir dung chi tiéu NSE nhu 1a mét
cong cu pho bién trong hau hét cac nghién ciru
[19].

N

NSE = 1— Z;I( QiTD - ?iTT )j
Z 1:1( QiTD = Qimp )

Sai s6 binh phwong trung binh (Root mean
square error) (RMSE)

Dé c6 mot két qua danh gia hidu qua viéc lya
chon can than cac bién cho RMSE di dugc dua
ra boi Moriasi va cs (2007) [18]. Pay la diéu
kién tién quyét dugc tinh toan bai phuong trinh
4, danh gia mac d6 phu hop gitra sb lidu thuc do
va tinh toan. Cac gia tri thuong dugc sir dung la
lwu lwong dinh 1d, thoi gian dat dinh va tong
luong. Cac thong sd khac ciing c¢6 thé duoc su
dung tuy thudc vao mo hinh va muc tiéu dat ra.

3)

il( QiTD - QiTT )2
N

RMSE = 2 4)

Sai s6 trung binh tuyét doi (Mean absolute
error) (MAE)

MAE dugc tinh toan bdi phuong trinh 5,
dugc sir dung dé danh gia su khac biét giira dir
liéu thuc do va tinh toan tor mo hinh. Gia tri
MAE bang 0 chi ra su pht hop tot nhat. Da co rat
nhiéu nghién ciru ap dung MAE dé danh gia chat
lugng cac mo hinh thuy van nhu HEC-HMS,
DENFIS, ARX, HEC-1, LSM, SWAT [5, 6, 16,
20, 28].

21/Quo = Qi
N

Phdn trim BIAS (PBIAS)
Gupta va cs (1999) [12] da chi ra ring PBIAS

MAE = )

TAP CHi KHI TUQNG THUY VAN
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la mot loai phéan tich sai sb théng ké dinh lugng
kha ning mo phong cac gia tri ciia mo hinh dé
danh gia giéi han dao dong cta chudi dir lidu
quan tric dugc. PBIAS c6 thé duge tinh toan
béang cach sir dung cong thiic 6.

ilil( QiTD - Qi’I‘I‘ ) x100

N
Z i=1 QiTD

2.5 Thiét lgp cdc thong so dau vao cho mé
hinh MIKE SHE

Dia hinh khu vuc tinh toan dugc xtr Iy tir s6
liéu DEM khu vuc Tra Khuc-Song VE boi cong
cu hd tro ctia ArcGIS. M6 hinh MIKE SHE cho

PBIAS = 2 (6)

I Cirial [t

TR
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phép tiép nhan dir liéu dang ludi Dfs2, dang
duong/diém shp file (Hinh 4a). Mién tinh cua
luu vue nghién ctru dugce xac dinh danh gidi cho
ca ving (Hinh 4b). Sb liéu mua, bbc hoi dugc
liy tir md hinh s6 tri IFS, cach xt 1y va tich hop
s6 lidu mua vao md hinh dugc tién hanh thong
qua qua trinh tién xur 1y (pre-processing) dé tao
thanh file dfs2 lam dau vao cho mé hinh MIKE
SHE (Hinh 4c). Ban d6 str dung dat duoc xur 1y
tir ban d0 sir dung dét toan qudc (Atlas Viét nam)
trong d6 tién hanh thiét 1ap phan loai dat phu hop
d6i v6i Iuu vuc nghién ciru (Hinh 4d). Ban d6
tham phu thyc vat dugc xur 1y tir ban dd tham phu
thyc vat toan quéc (Hinh 4e).

IIIII r-\-ﬂ‘ = s '.u—‘l ~
s f: e ?".
1 i
Ih"". 4 :,
E f
5 e . '

Hinh 4. (a) Thiét ldp dia hinh ving tinh; (b) Thiét ldp viing tinh va ludi tinh; (c) Thiét ldp bién
khi twong, (d)Thiet lap phan loai dat; (e) Thiét lap cdc thong so tham phu thuc vat.

3. Két qua va thao luin

3.1 Hiéu chinh va kiém dinh mé hinh

Qua trinh hi€u chinh m6 hinh duogc Iva chon
v6i 03 tran 1t dién hinh thang 10 nam 2012,
thang 10 nam 2013 va thang 11 nam 2013 (Hinh
5). Qua trinh kiém nghiém moé hinh duoc lya
chon vé&i 03 tran 1 dién hinh thang 11/2015,
thang 11/2016 va thang 12/2016 (Hinh 6). Hai
tram dugc lua chon dé phuc vu hiéu chinh va
kiém dinh mé hinh 1 tram Son Giang trén luu
vuc song Tra Khuc va tram An Chi trén luu vuc

TAP CHi KHI TUQNG THUY VAN

song Vé. Bé danh gia két qua hiéu chinh va kiém
nghiém mo hinh nghién ctru da str dung 06 thong
s dé danh gia: r, R2, NSE, RMSE, MAE, va
PBIAS. Trong d6 gié tri r dao dong tir 3,14 dén
6,25 trong ca hai qua trinh hiéu chinh va kiém
dinh mo hinh. Gia tri R2 dao dong tur 0,81 dén
0,87. Chi s Nash dat gia tri dao dong tur 0,80
dén 0,86. Gia tri RMSE dao dong tir 5,5 dén
23,9. Gia tri PBIAS dao dong tir -7,8% dén
9,84% trong ca hai qua trinh hiéu chinh va kiém
dinh mé hinh (Bang 1). Két qua tinh toan chi ra
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rang mirc do trung binh cua cac gia tri mé phong
dong chay duoc danh gia 1a rit tot (PBIAS <
+10) trong ca hai qua trinh hiéu chinh va kiém
dinh md hinh. B thong sb cia mo hinh MIKE
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11/1/2013 0:00
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SHE trong qua trinh hiéu chinh va kiém dinh
dugc su dung dé tinh toan, du béo luu lugng
nuéc dén hai hd PakPrinh va hd Nudc Trong
trén luu vuc song Tra Khic-Song V¢ (Bang 2).
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Hinh 5. Két qua hiéu chinh moé hinh voi 03 tran lii nam 2012-2013 tai hai tram: (a, c, e) Son

Giang; (b, d, f) An Chi.

1200 800
1000 Thyc do 700 - Thyc do
= = = Tinh toan 600 — — = Tinh toan
500 A
E 400
&'300 -
200 A (b)
100 - <
Py
0 0 I~~~
11/22/2015 0:00 12/2/2015 0:00 12/12/2015 0:00 11/20/2015 0:00 12/2/2015 0:00 12/14/2015 0:00
4500 Thoi gian 1400 Thoi gian
1a00 ] Thyc d 12007 T 0t
3500 e do - odn
- = =Ti 4 1000 4
3000 A Tinh toan !
—~ % ]
£ 2500 1 % 800
2000 A 0600 4
1500 - 400
1000 A 1 (d)
500 4 200 -
0 0 - ==
11/1/2016 0:00 L1/11/2016 0:00 11/21/2016 0:00 11/1/2016 0:00 11/7/2016 0:00 11/13/2016 0:00
Thoi gian hoi gian
7000 3000
—— Thuc do
6000 4
Thyc do 2300 = = =Tinh toan
5000 1 — — = Tinh todn 2000 A
= 4000 2
E £ 1500 4
& 3000 >
<o (o4
1000 4
2000 A 000
1000 500 + (®
0 ‘ : 0 — = :
12/4/2016 0:00 12/14/2016 0:00 12/24/2016 0:00 12/11/2016 0:00 12/19/2016 0:00 12/27/2016 0:00

Thoi gian

Thoi gian

Hinh 6. Két qua kiém dinh mé hinh véi 03 tran lii nam 2015-2016 tai hai tram: (a, c, e) Son

Giang; (b, d, f)An Chi
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Bang 1. Tong hop két qua déanh gid trong qud trinh hiéu chinh va kiém dinh mé hinh

Qui  qpanyg  CHE Son o An o Qud g, Chio Son o An
trinh ) tiéu Giang Chi  trinh ) tiéu Giang  Chi
r 5,17 2,62 r 4,7 2,19

R? 0,87 0,91 R? 0,86 0,93
NSE 0,86 0,81 NSE 0,84 0,87

1072012 RMSE 23,9 19,7 1172015 RMSE 10,4 8,5

MAE 18,2 9,1 MAE 19,6 5,6

PBIAS 9,84 -6,5 PBIAS  -4,96 -3,7

r 6,25 3,5 r 4,15 2,5

R? 0,84 0,91 R? 0,81 0,93
Hiéu NSE 0,83 0,84  Kiém NSE 0,8 0,89
chinh 192013 pyigp 6,67 52  dinh 2016 pyvise 55 6,1
MAE 16,5 12,39 MAE 15,4 7,9

PBIAS -0,18 -3,8 PBIAS 5,44 -4,6

r 5,47 2,07 r 3,14 4,01
R? 0,82 0,91 R? 0,83 0,92
NSE 0,84 0,8 NSE 0,86 0,86

172013 RMSE 8,63 8,9 12/2016 RMSE 21,7 7.4

MAE 10,25 9,4 MAE 17,1 8,9

PBIAS 5,46 -7,8 PBIAS 1,48 7,9

Bdng 2. Théng s6 chinh mé hinh MIKE SHE luu viee séng Tra Khiic - Séng Vé

Théng s chinh Pon vi Gia tri tbi vu
Hé s6 nham long song - Hé s6 Strickler
Nhanh va thugng lwu Tra Khiic m'"3/s 18
Nhanh va thugng luu Song Vé m'"3/s 25
Nhanh két ndi m'"/s 30
Ha luu séng m'"3/s 40
Dong chay tran- Hé so Strickler
Rimg trong m'/s 5
Dét nong nghiép m'3/s 8
Lta m'"3/s 16
Cay hang nim m'3/s 8
Cay lau nim m'3/s 8
Dét da sir dung m'3/s 5
Rimng tu nhién m"3/s 2
D6 thi m'?/s 90
Bé mit nudc m'3/s 33
Dong chay khdng bio hod - Pj réng cia dat
Kuz-Sét m/s 1.2x10°
Kuz-Sét bun m/s 2.45x10%°
Kuz-cat mun m/s 8.5x107°
Kuz-Sét déo m/s 2.085x10*
Kuz-Cat m/s 2.89x10*
Ving bdo hoa
K- Hé s6 thdm theo chidu ngang m/s 6.7x107°

3.2 Pdnh gid chit lwong kiém dinh va dw  kiém dinh lai luu luong nudc dén hai hd
bdo lwu lwong dén ho PikPrinh va hd Nuée Trong trong hai tran 1i
Dé phuc vu viéc danh gia chat lugng tinh todn  thang 11/2016 va thang 12/2016 (Hinh 7).
ciia md hinh, nhém nghién ciru da tién hanh  Nghién ctru di sir dung 05 chi s6 dé danh gia r,

TAP CHI KHI TUQNG THUY VAN
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R%, NSE, RMSE, MAE, PBIAS d¢ so sanh va
danh gia két qua tinh toan va thyc do tir mé hinh.
Trong @9, gia tri r dao dong tur 1,87-2,66; R? dao
dong tur 0,84-0,87; NSE dao dong tur 0,83-0,86;
RMSE dao dong tir 4,2-11,6; MAE dao dong tur
6,9-9,6; PBIAS dao dong tir 1,1-5.5 d6i voi ca
hai tran Iii nam 2016. Céc két qua danh gia kiém
dinh dbi v6i 02 tran 1d chi ra rang ¢ su tuong
ddng cao vé pha va bién do dao dong ddi vai
dudng qua trinh tinh toan va thuc do. Chit lugng

danh gia mo hinh cho ca hai tran 14 nam 2016
véi cac chi tiéu danh gia r, R?, NSE, RMSE,
MAE, PBIAS cho két qua rat t6t. M6 hinh MIKE
SHE tiép tuc dugc st dung dé du bao luu lugng
nuéc dén cho hai hd PakPrinh va hd Nudc
Trong trong hai tran 18 thang 11/2017 va thang
12/2017 (Hinh 8). Két qua danh gia du bao thir
nghiém cho két qua t6t véi chi tiéu NSE > 0,82;
1,3 <r<7,6; R=>0,85; PBIAS < £10% (rit tot)
(Bang 3).
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Hinh 7. Két qua kiém dinh luu leong nuede dén hai ho PakDrinh va ho Nuée Trong trong hai
tran lii thang 11/2016 va thang 12/2016

Bdng 3. Két qua kiém dinh va dw bdo luu heong nwée dén ho PakPrinh va ho Nuwde Trong

Qud N\ Chi pakprinn MU Qud G B NS
trinh tiéu Trong  trinh tiéu Trong
I 2,22 1,87 r 3,7 3,4

R? 0,85 0,84 R? 0,86 0,88

NSE 0,83 0,84 NSE 0,82 0,84

172016 - pvisE 4,2 10,9 H2017 pMSE 6,7 8,9

MAE 6,9 9,6 MAE 9,4 13,7

Kiém PBIAS 55 1,1 Dy PBIAS 3,8 5,5
dinh r 2,27 2,66 béo r 1,3 7,6
R? 0,84 0,87 R? 0,85 0,87

NSE 0,85 0,86 NSE 0,83 0,85

1212016 pMSE 8,5 11,6 122017 pMSE 13,4 8,2

MAE 7,9 8,9 MAE 2,46 9,7

PBIAS 4,9 2,13 PBIAS 4,19 1,7
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Hinh 8. Két qua thir nghiém dir bdo lwu lwong nude dén hai ho PakPrinh va hé Nude Trong.

4. Két luan

Nghién ctru da budc dau thir nghiém thanh
cong viéc két hop san pham mua du béo tir mo
hinh IFS lam dau vao cho mé hinh thuy vin
thong sd phan bé MIKE SHE, phuc vu du bo
luu lugng nude dén hai hé DakPrinh va hé Nude
trong trén luu vuc song Tra Khiic-Song Vé. Két
qua danh gia budc dau cho thiy chit luong dy
bao luu lugng nudce dén cac hd da nang 1én dang
ké dya trén céac chi tiéu danh gia chat luong cua
mo hinh r, R?, NSE, RMSE, MAE, PBIAS. bay
6 thé s& 1a mot bod cong cu hi¢u qua dugc su
dung tai phong tac nghi¢p cua Trung tdm Dy bao

Khi twong Thuy vin qudc gia va cic san pham
du bao s& hd tro cho cac dai KTTV khu vuc cung
cép cac ban tin phuc vu quy trinh van hanh lién
ho chira t6i cac ho.

Loi cam on: Bai bao 1a mot phan két qua ctia
luan vin thac sy cta hoc vién Tran D6 Thuy
Tuyén. Nghién ctru nay 1a mot phan két qua cua
dé tai nghién ctru khoa hoc va phat trién cong
nghé cip Bo: “Nghién ctru tmg dung s6 liéu du
bdo cua Trung tam Dy bdo thoi tiét han vira
Chéu Au dé xay dung cac phuong an dy bao li
5 ngay cho cac song chinh & Trung Trung Bo”,
ma s6: TNMT.2018.05.35
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APPLICATION MIKE SHE MODEL COMBINED WITH RAINFALL
FORECASTING PRODUCT (IFS) TO FORECAST INFLOW TO
RESERVOIRS ON TRA KHUC - SONG VE BASIN

Tran Hong Thai!, Doan Quang Tri?, Tran Do Thuy Tuyen?,
Ngo Thanh Tam?, Bui Thi Diu?

'Viet Nam Meteorological and Hydrometeorological Administration, Ha Noi, Vietnam
*Vietnam Journal of Hydrometeorology, Viet Nam Meteorological and
Hydrometeorological Administration, Ha Noi, Vietnam
3Hanoi University of Natural Resources and Environment, Ha Noi, Vietnam

Abstract: The paper has applied the IFS products to calculate and forecast the inflow to two
reservoirs on Tra Khuc - Song Ve basin. The process of calibration and validation hydrological mod-
els is regulated by the input data of typical floods on the basin from the period of 2013 - 2016. The
results of these processes indicate the similarity between calculated and measured discharge at two
stations including Son Giang and An Chi. These results then be used to cablirate and forecast the
inflow to two reservoirs including DakDrinh and Nuoc Trong. The outcomes are relatively quali-
fied in accordance with several criterials such as v, R2, NSE, RMSE, MAE and PBIAS. Experimen-
tal results for the two typical floods in 2017 indicate that the quality of forecasted flows to the two
reservoirs has increased significantly. This is supposed to be an effective tool for forecastors in the

future.
Keywords: /F'S, MIKE SHE, Tra Khuc-Song Ve.

TAP CHI KHI TUQNG THUY VAN
S thang 01 - 2019



= J¢
gw‘* i
:: = —= =t e
w2 s T TR )
.-rj_,/;';j‘ oy Mﬁr' i
____.--‘;.#:- i
" u'-' 5 |
= ;
e AL A S -
l e I l D 090
ﬂ]]]o u'q:]_@]]ﬁ]ﬂm-%]‘t atio 02-2019
¥ o .



TAP CHI KHi TUQNG THUY VAN

38 SO 698 - 02/2019
G TH MUC LUC
Bai bao khoa hoc

1 Pham Quang Nam, Mai Van Khiém, Nguyén
Quang Trung, Vii Vian Thang: Thu nghiém hé
théng dong hoa GSI trong bai toan du bao dinh
lwong mua trén khu vgc Nam Bo

T“isuann - , . N
11 PO Dirc Thing, Tran Hong Thai, Vo Van Hoa:
TONG BIEN TAP Danh gi tinh ton thuong cho cay lua do xdm nhap
PGS. TS. Tran Hong Thai man trén dia ban tinh Thai Binh

27 Téng Ngoc Cong, Tran Ngoc Anh, Ping Thanh

Thu ky - Bién tap Mai: Nghién ctru xdy dung mé hinh du bao 1ii lwu

TS. Doan Quang Tri vuc song Hoang Long

Tri sw va Phat hanh 31 Dang Thi Thanh Lg, Nguyén Ky Phiuing: Anh
Ping Qudc Khanh huong cua sy thay d6i cac yéu to khi tuong nhay

cam dén ning suat lta & tinh Vinh Long

18 Cén Thu Vin, Ping Trung Thuin: Ngudn nude
ngot va hé thong thity dién trén séng Lan Thuong-

1. GS. TS. Phan Van Tan 8. TS. Hoang Puc Cuong A

~ . Meé Co 5 thanh “vi khi chién lugc”
2.PGS.TS. Nguyén VanThing 9. TS. Dinh Théi Hung ¢ Cong dang tro thanh *vai khi chién lugc
3.PGS.TS. Duong Hong Son 10 TS. Duong Vin Khanh 45 Hoang Phuc Lam, Nguyén Piwrc Nam, L.é Minh
4.PGS.TS. Duong VanKham  11. TS. Tran Quang Tién Pirc: So sanh, danh gia cac md hinh thdng ké hiéu

5.PGS.TS.Nguyén Thanh Son  12. ThS. Nguyén Vin Tué¢
6.PGS.TS. HoangMinh Tuyén  13. TS. V& Vian Hoa
7.TS. Téng Ngoc Thanh

chinh du bao lwong mua sir dung cac chi s6 hoan
Iwu va nhiét dong luc khi quyén
Tong két tinh hinh khi twong thiy viin
Gidy phép xuit ban
S4: 225/GP-BTTTT - B§ Thong tin Truyén S5
thong cap ngay 08/6/2015

Toém tat tinh hinh khi tuong, khi twong nong
nghiép va thuy van thang 01 nam 2019 - Trung
tam Du bao khi twgng thiy van Trung wong va
Toa soan Vién Khoa hoc Khi twong Thity vin va Bién ddi
S6 8 Phéo Pai Lang, Déng Pa, Ha Noi khi hau
Dién thoai: 04.39364963; Fax: 04.39362711
Email: tapchikttv@yahoo.com

Ché ban va In tai:
Cong ty TNHH My thuat Thién Ha
DT: 04.3990.3769 - 0912.565.222
Anh bia: Tram quan tric Khi twong bé mdt Phii
Quéc

Gi4 ban: 25.000 dong



39

BAI BAO KHOA HQC

PANH GIA TINH TON THUONG CHO CAY LUA DO
XAM NHAP MAN TREN PIA BAN TINH THAI BINH

P56 Pirc Thing!, Tran Hong Thai2, V6 Vin Hoa!

Tém tit: Bai bdo ndy trinh bay két qua danh gid mirc dg ton thwong do xdm nhdp man cho cdy
lua trén khu viec tinh Thai Binh. Nghién cuu da tién hanh xay dung dvwoc bo chi thi danh gia tinh dé
bi ton thwong do xdm nhdp mdan cho cdy lia tinh Thdi Binh trong boi canh bién déi khi hdu trong
do tinh ton thuong dwoc cau thanh tir tir 3 yéu 1 gém: DPé phoi nhiém (E), dg nhay cam (S) va kha
nang thich vmg (AC). Két qua tinh todn cho thdy tai Thdi Binh chi s6 dé bi ton thwong hau hét ¢ cdc

mikc thap, trung binh, cao. Trong d6, huyén c6 mire @ dé bi ton thirong cao bao gom 2 huyén Thdi

Thuy va Tién Hai; huyén c6 mirc dg dé bi ton thwong trung binh bao gom 4 huyén Vi Thu, Kién

Xuwong, Péng Hung, Quynh Phy va noi ¢6 mirc dp dé bi ton thirong & mirc thap la thanh phé Thai

Binh va huyén Hung Ha.

T khoa: Pdnh gid tinh ton thuong, cdy liia, xam nhdp mén, Tinh Théi Binh.

Ban Bién tép nhan bai: 20/12/2018 Ngay phan bién xong: 15/02/2019  Ngay dang bai: 25/02/2019

1. Mé dau

Théi Binh 1a mot trong 4 tinh ven bién dong
bing song Hong co tiém ning phat trién noéng
nghiép. Hién tai, dién tich dat st dung trong
néng nghiép cua tinh chi yéu 1a trong lta. Dudi
tac dong cua bién doi khi hau (BDKH), tinh
trang nude bién xam nhap sau vao ving dat lién
lam cho di¢n tich canh tac tai cac dia phuong cua
tinh Thai Binh bi nhiém min dang c6 xu huéng
gia tang. Theo danh gia cua S¢ Tai nguyén va
Moi truong tinh Thai Binh [3], néu muc nuée
bién dang 50 cm thi dién tich dat c6 nguy co
ngap trén dia ban tinh 1a 11,8%; néu dang 1én
100 cm thi s€ c6 khoang 31,4% dié¢n tich c6 nguy
co bi ngép. Nhiéu nghién ctru da chi ra ring vao
mua kiét nude phuc vu cho san Xudt néng nghiép
va thuy san ¢ Thai Binh c6 d6 man vuot qua
ndng do cho phép da lam giam ning suit cay
trong [1, 2].

Tién Hai 1a mot trong nhitng 2 huyén ven
bién ctia Thai Binh chiu anh huéng ning cia
BPKH va nudce bién dang. Bén canh viéc thuong

'Bai Khi tuwong Thity van khu viec dong bang Bdc
B¢

Téng cuc Khi tiwong Thiiy van

Email: vovanhoa80@yahoo.com;
thangtv1967@gmail.com

xuyén chiu anh huong cia bao, hién tugong rét
dam, rét hai voi cuong do manh cung mua 16n
thuong xuyén xay ra gay ung lut, thi viéc nudc
bién dang gdy ngap man tac dong khong nho dén
phat trién nong nghiép va phat trién tat ca cac
nganh kinh té tai ddy. Vi duong b bién dai 23
km, ¢6 2 cira song 16n d6 ra bién, nguy co nhiém
man luon hién hiru. Hién tugng nudc bién dang,
xam nhap man tién sau vao noi dia gdy nhiém
man ngudn nude, anh huong 16n dén ngudn
nuoc tudi gy thiét hai 16n cho san xuét nong
nghiép va doi sbng cua nhan dan. Tac dong cia
BDKH da lam thay ddi mot sb quy luat tu nhién,
moi truong, tac dong ti€u cuc dén hé sinh thai
rimg ving ven bién, dic biét 1a dén cay laa. Do
do, viéc danh gia dugc muc do ton thuong cho
cdy laa do hién tuong xam nhap man cho khu
vue ven bién tinh Thai Binh trong bdi canh
BDKH 14 hét strc can thiét.

2. M6 ta tap s6 liéu va phuwong phap nghién
ciru

Trong nghién ctru nay, chiing t6i st dung khai
niém tinh dé bi ton thuong (V) ctia IPCC (2007)
[5] va viéc tinh toan dugc dya trén phuong phap
chi s6 (day 1a phuwong phap duoc ap dung nhiéu,
phé bién trong cac nghién ctru vé danh gia tinh
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thich ung (AC). Bang 1 dudi day dua ra cac
thanh phan cdu thanh nén E, S va AC.

d& bi t6n thuong do xdm nhap man). Tinh d& bi
t6n thuong (V) dugc cau thanh tir 3 yéu t6 gdbm:
Do phoi nhiém (E), d6 nhay cam (S) va kha nang

12)

Bang 1. Cdc chi thi tinh dé bi ton thwong do xam nhdp man

YeU | Chi b chinh Chi sé phu thanh phan Ponvj | \guonkhai thic st
to dung
Ti 1¢ dién tich nhiém min trén 1 %4a) Trung tam dit licu
Do min O ; ’ o KTTV
(ED Ti 1¢ dién tich nhiém min trén 4 %¢b)  Poo Tmnglé?rr;\(}u lieu
Dicn tich o o Kich ban BDKH va
ngap do Ti 1€ di¢n tich ngdp do nudce bién dang | C 1A 1A
1A %0 nudc bién dang
nudc bién (KB 50cm) (¢) (NBD) 2016
dang (E2)
Nhiét do trung binh mua Xuan (a) °C
E | Nhi &t do Nhiét d§ trung binh mua He (b) °C
(E3) Nhiét d6 trung binh muia Thu (c) °C
NV - T N Kich ban BDKH va
Nhiét do trung binh mua Pong (d) C NBD 2016
Luong mua trung binh mua Xuan (a) | mm
Luong mua Luong mua trung binh mua He (b) mm
(E4) Luong mua trung binh mua Thu (c) mm
Luong mua trung binh mua Poéng (d) | mm
Téng dan sé (a) Nguoi Nién giam thong ké
Mat do dan sé (b) Ngudi/km? | Nién giam thong ké
Ti 18 dén sb nit (c) % Nién giam thong ké
2 Ty 1€ ho gia dinh thudc hg nghéo (va |, KA
Danso (S1) | cin ngheo)/tdng sé ho dan (d) % Phiu didu tra
Ty 1€ dan s6 lam ndng nghiép tai dia o, Phiéu didu tra
phuong (¢)
Ty 1€ s0 dan trong lua tai dia phuong o, Phiéu didu tra
S () _
Ty 1¢ dién tich dat néng nghiép/tong |, g
dién tich tu nhién (a) % Nién gidm thong ke
Dién tich canh tac laa vu BDong Xuin Nién giam thong
o b) Ha ké/ Phiéu didu tra
Sinh ké (52) | ¢
Dién tich canh tac laa mua Thu Pong Ha Nién giam thong
(c) ké/ Phicu di€u tra
San lugng lua/ndm (d) Tan Nién giam thong ké
Gia tri san luong lua/nam (e) Triéu dong | Nién giam thong ké
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Ygu Chi s6 chinh Chi sb phu thanh phan Pon vi Nguon khai thic sir
t0 dung
) Bao cao cua dia
Ditu kién tw Mat d6 song sudi (a) Km/km? {)r};ucmg/ Phiéu diéu
nhién (83) Khoang céach tir khu vuc dugc xét dén
(oo A Km
céc ctra song (b)
A, A S A A Bao cado cua dia
Anh huéng ](?;fn tich trong lia b xam nhap man | 1y, phuong/ Phiéu diéu
cua xam tra
nhdp man o X S e A , Bao cédo cua dia
(S4) D}Fn tlAch trong lia bi ngdp do nude Ha phuong/ Phiéu didu
bién dang (b)
tra
Nhan thtrc ciia can bo quan 1y vé o SN
Chinh quyén | BDKH va xam nhdp man (a) % Phicu dicu tra
(ACI) SO tram quan tric man trén dia ban Tram Trung tam dir liéu
(b) ' KTTV
Ty 16 dan s (hofe 50 ) st dung |, Phiéu diéu tra
nguon nudc cap tap trung (a)
Xa hoi £ Y , Y £ N
(AC2) SO co sy te (b) Co so Nién giam thong ké
Ty 1€ gido vién/hoc sinh (%) (c) % Nién giam thong ké
AC S6 truong hoc (d) Truong Nién giam thong ké
N}l?.ﬂl th}rc cua nguoi dan vé BDKH va % Phiéu didu tra
xam nhap man (a)
Kha nang tiép can thong tin lién quan o
den BDKH va k¥ thudt canh tac % Phiéu dicu tra
Cong ddng | (internet, TV...) (b)
(AC3) Ti 1€ c6 tham gia dong gop y kién ve o
xam nh@p mdn va cac bién phap thich | % Phicu dicu tra
ung (¢)
él)la nang trtr nude sinh hoat dy phong Pidm Phidu didu tra

Céc chi thi dac trung cho tinh nhay va kha
nang thich tmg dugc khai thac tir cac ngudn khac
nhau. Ngoai ngudn tai liéu vé thiét hai thién tai
(Ban chi huy Phong chdng thién tai va Tim kiém
clru nan), nién giam théng ké (Chi cuc Thong ké).
Ngoai ra, nhom thyc hién con tién hanh diéu tra
x3 hoi hoc ddi voi cac ca nhan va tap thé quan Iy
cac cap dé thu thap, kiém ching thong tin kinh
té, xa hoi trén luu vure nghién ciru. Nhom nghién
ctru st dung bd chi thi cho cac yéu td nhay cam
va thich ng, va xac dinh cac chi thi uvu tién trén
co sO phan tich kha nang khai thac dir 1iéu va phu
thudc vao mirc d6 dong gop cua chi thi d6 ddi véi
cac thanh phan nhay cam, kha ning thich tng.

Dé xac dinh mirc do tén thuong do xam nhap
man cho cy lua ving ven bién tinh Thai Binh,

chung t6i str dung phuong phép tinh trong sb [4]
bdi cach tinh don gian thuén tién cho cach tinh
nhiéu bién sd, va cac bién sé mang tinh dinh tinh.
bé dap ung dugc yéu cAu cho viéc tinh toan, xay
dung bd chi s6 nham danh gia tinh d& bi tén
thuong do xam nhap mén cho cay lua ving ven
bién tinh Thai Binh, trong nghién ctru ndy chiing
toi thuc hién theo qui trinh nhu sau:

Budc 1: Xac dinh khu vuc nghién ctru;

Budc 2: Lua chon céc chi thi dua trén su sin
co cua dir liéu, quyét dinh cua ca nhan, va nhiing
nghién clru trude day;

Budce 3: Chuan hoa dit liéu cho cac chi thi;

Budc 4: Xac dinh trong s6 cho cac chi thi
thanh phan;

Budce 5: Xay dung ban do tinh d& bi ton
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thuong do xam nhép man,;

Budc 6: Phan tich, danh gia mic do ton
thuong do xam nhdp man.

Do dit lidu vé cac yéu t6 chi thi thuong khac
nhau vé thir nguyén va bac dai luong do d6 can
phai tién hanh chuan héa, dua cac di liéu do vé
cung mot dai luong trude khi tién hanh xéac dinh
chi s6 cudi cung. Trude hét phai xac dinh quan hé
giita cac yéu t6 chi thi va chi sé danh gia rui ro.
C6 02 loai ham thuong dugce sir dung: gia tri chi
sO tang cung véi sy tang (giam) gia tri cia yéu td
chi thi. Trong trudong hop cac chi thi c6 quan h¢
d6ng bién véi rui ro thi viéc chuan hoa cac chi thi
duoc thuc hién thong qua cong thurce sau:

Xij—Min{ Xij}

= 1
i Max{ Xl-j}—Mil’l{ le} W

C6 thé thay, cac gia tri cia X; ndm trong
khoang tir 0 - 1. Trong do, 1 tuong tmg véi gia tri
16n nhét trong khi 0 s& 13 gia trj nho nhat cua
vung/khu vuc nghién ciru. Néu cac chi thi co
quan h¢ nghich bién v&i chi sd, thi viée chuén hoa
cac chi thi dugc xac dinh theo cong thure sau:

_ Max{ Xij}— X; 2)
Max{ xij}— Min{ x]j}

Yi;

Trong qua trinh thuc hién chudn héa can chu
y tdi1 viée x&c dinh quan hé gitra cac bién s véi
chi sb rui ro (tang hay giam) nham loai bo nhimng
sai léch trong viéc xac dinh rui ro. Viéc chuén
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hoa dé dua cac bién s6 vé dang khong thir nguyén
s& gitip cho qua trinh x4y dung chi sb tinh d& bi
t6n thuong dé dang hon. Dé x4c dinh cac trong s6
cho céc tiéu chi, trong nghién ctru ndy ching to61
su dung phuong phap phan tich thir bac (AHP)
duogc phat trién boi Saaty (1980) [6] dya trén cac
ma tran so sanh cip gitra cac chi s6 ¢ lién quan
va cac tiéu chi dé xac dinh gia tri hop 1y.

3. Két qua danh gia mirc do ton thwong do
xam nhip min cho ciy lia viing ven bién tinh
Thai Binh

3.1. Két qud tinh todn d¢ phoi nhiém

Céc yéu t6 tac dong toi d6 phoi nhiém cua cay
lta thong qua tadc dong ciia xam nhdp man trong
bbi canh BPKH tai tinh Thai Binh bao gdm céc
yéu t6 vé& d6 man, dién tich dét bi ngap do nudc
bién dang, cac bién ddi vé nhiét do, luong mua.
Céc s6 liéu d6 man duoc thu thap tir dit liéu cua
Pai KTTV khu vuc dong bang Bic Bo. Pay la
cac sb liéu hién trang vé dién tich bi nhiém min
1%o0 va 4%o tai cac dia phuong trén dia ban tinh
Théi Binh. Chi s6 d6 man thé hién kha niang anh
huong cta xdm nhap man dén déi tuong nghién
ctru. Cac s6 liéu twong lai vé& nudc bién dang,
nhiét dg, lugng mua dugc léy tir kich ban BBDKH
va NBD cho Viét Nam niam 2016. Cac chi sé nay
thé hién mirc d¢ bién doi cta khi hau, day la
nhirng yéu t6 chinh anh huéng dén hién tuong
xam nhap man. Két qua tinh toan 4 chi tiéu tac
dong ctia xam nhap man dén do phoi nhiém dugc
dua ra trong bang 2 dudi day.

Bdng 2. Cdc chi s6 phoi nhiém (E) doi véi cdy liia do xam nhdp man tinh Thdi Binh

El E3 E4
Huyén E2
Ela  Elb E3a E3b E3c E3d FE4a E4b E4c E4d
TP. Thai Binh 1000 598 574 15 20 1.8 16 87 153 316 19.1
Huyén Tién Hai 100.0 100.0 675 15 19 18 16 114 19.7 374 20.0
Huyén Bong Hung 750 323 54 15 19 18 1.6 100 158 321 146
Huyén Thai Thuy 91.0 8.9 223 15 1.8 18 1.6 129 187 382 139
Huyén Kién Xwong  100.0 100.0 57.5 15 20 18 1.6 99 174 346 207
Huyén Vi Thu 985 379 211 15 20 18 1.6 74 154 299 188
Huyén Quynh Phu 3.6 00 61 15 19 1.8 15 123 162 333 9.8
Huyén Hung Ha 0.0 00 07 15 20 1.8 15 83 158 276 107
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3.2. Két qud tinh todn dé nhay cim

Do nhay cam (S) 1a cac nhan td thé hién muc
dd nhay cam, dé thay ddi do xam nhap man. béi
voi cay lua co rat nhiéu chi s6 thé hién muac do
nhay cam do xam nhap mdn, tuy nhién nghién
ctu chi st dung mot sb chi sd duge xem 1a co
anh huong chinh tai tinh Thai Binh bao gdm céac
yéu td vé dan s, sinh ké, diéu kién ty nhién va
anh hudng ctia xam nhap man. Cac chi s6 vé dan
s6 thé hién tong dan s6 tai mdi dia phuong, ngoai
ra mot s céac yéu t6 vé dan sb nix, ti 1& ho nghéo
cling dugc dé cap dén. Phy nir 1a nhitng doi
tugng c6 thé trang yéu, kha ning lao dong ning
kém hon so voi nam gidi do do khi co thién tai
xay ra, kha nang chong chiu va thich tng rat han
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ché. Nguoi nghéo 13 nhitng d6i tuong khong ¢
hodc thiéu cac dir liéu san xuét, thuong phu
thudc chinh vao nghé nong do d6 nhimng yéu t6
anh huong truc tiép dén nong nghiép s& anh
hudng 16n dén nhoém dbi tugng nay. Tuong tu,
cac ddi tuong 1am nong nghiép va dic biét 1a
trong lua s& 1a nhitng ddi twong bi anh hudng
chinh ctia nhimg tac dong ciia xdm nhap man dén
cdy Ita. Do cay Ita 14 loai cy trong chinh, chiém
vai trd quan trong d6i v6i kinh té cua tinh Thai
Binh chinh vi vdy xam nhap mén s€ anh hudng
16n dén sinh ké ctia ngudi dan. Céc chi s6 vé sinh
ké bao g6m di¢n tich canh tac lua tai dia phuong,
san luwong va gia tri san xuét dugc mdi nam da
dugc dua ra danh gia.

Bdng 3. Céc chi s6 @6 nhay (S) doi véi cdy hia do xam nhdp mén tinh Thai Binh

ST S3
Huyén Sla S1b Slc S1d Sle SIf S3a S3b
TP Thai Binh 187188 2750 523 2823 40 40 0.13 32
Huyén Tién Hai 209566 906 51.6 2587 97 46 0.19 0
Huyén Dong Hung 233200 1170 517 7038 98 50 0.12 25
Huyén Thai Thuy 249768 930 515 6524 64 644  0.16 0
Huyén Kién Xuong 212200 1050  51.6 6904 96 49 0.19 13
Huyén Vii Thu 218418 1109 515 9677 98 42 0.29 26
Huyén Quynh Phu 232179 1106  51.6 6904 94 612 0.1 23
Huyén Hung Ha 248982 1184 516 3613 87 47 0.20 55
2 S4
S2a S2b S2c s2d S2e S4a S4b
TP Thai Binh 4395 24 24 26700 840465 286  1.87
Huyén Tién Hai 6395 103 103 126331 3001985 1268  10.8
Huyén Pong Hung 6248  11.6  11.6 139365 3030388 0.65  0.65
Huyén Thai Thuy 63.61 129  13.6 156700 3667177 212 LII
Huyén Kién Xwong ~ 56.51 113 114 152616 2603239 195 1632
Huyén Vii Thu 5088 8.0 80 120867 3284010 168  20.16
Huyén Quynh Phu 6283 117 114 132198 3829504 096  0.68
Huyén Hung Ha 57.41 10.9 10.9 131600 3669047 0 0.22

i vai cac yéu td vé diéu kién tu nhién, Thai
Binh 1a dong bang ven bién véi dia hinh thap va
c6 mat do song, kénh, muong kha 16n. Ngudn
nudce trén cac song dong vai tro quan trong trong
viéc cung cip nudc tudi tiéu ndng nghiép.
Nhitng ndm gan day do anh huong cia BDKH

va nhu cau st dung nude ngdy cang ting do do
ngudn nude trén cic séng cang tré nén can kiét.
Cung v6i hién twong nudce bién dang khién cho
nudc man ngay cang xam nhdp man sau hon vao
n6i dong. Véi nhimng thyc té nhu vy tac gia da
dua cac yéu té vé mat do song kénh, muong
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cling nhu khoang cach tir khu vyuc dugc xét dén
cac ctra song dé thé hién muc do nhay cam cua
cac yéu to ty nhién. Cac anh hudng cia xam
nhdp min va nude bién dang dbi véi cay laa
cling dugc dé cap dén bao g@)m dién tich lua bi
x4m nhap man va bi ngap do nudc bién dang.

Téng hop tir cac yéu té nhay cam, nghién ciru
da xay dung duoc 15 chi sé thanh phan khac
nhau. Do nhay cam bao gdm 4 sb chinh va 15
chi sé phu duoc xay dung vé co ban da bao quat
hét cac yéu t6 quan trong lién quan truc tiép hodc
gian tiép v6i xdm nhap man (bang 3).

3.3. Két qud tinh todn khd nang thich iing

Kha ning thich tmg (AC) duoc dé cap dén
dua trén cac yéu t6 vé diéu kién phat trién co so
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vat chat, xd hoi, cac chinh sach hd tro cua dia
phuong, muc d§ quan tam va chu trong cua
chinh quyén ciing nhu ngudi dan dia phuong.
Céc dit liéu duoc thu thap tir Nién giam thong ké
va thong tin tir phiéu diéu tra khao sat.

Céc chi s6 vé nhan thtc ctia ciia chinh quyén
dia phuong ciing nhu nguoi dan thé hién muc do
quan tAm va chil trong tir d6 s& c6 nhitng nd luc
céi thién ciling nhu bién phap thich ung ddi véi
xam nhép man. Bén canh do, diéu kién sinh hoat
sir dung ngudn nude cua ngudi dan va cac didu
kién y té gido duc ciing dong vai trd quan trong
d6i voi kha nang thich ing. Cac chi s6 thich ing
duogc thé hién trong bang 4.

Bdng 4. Cdc chi s6 d¢ thich iing (AC) déi véi cdy lita do xdam nhdp man tinh Théi Binh

- ACI AC2 AC3
Huyen ACla ACIb AC2a AC2b AC2c  AC2d  AC3a AC3b AC3c  AC3d

TP Thai Binh 95 0 100 19 454 Iy 8 67 70 35 47 34
Huyén Tién Hai 83 2 95 35 524 69 90 47 53 20 27 2.1
Huyén Dong Hung 98 0 9509 44 543 81 8 57 67 31 54 38
Huyén Théi Thuy 85 2> 974 48 556 101 89 50 44 27 31 1.8
Huyén Kién Xuong 90 2 963 37 614 79 78 60 47 35 55 2.7
Huyén Vi Thu 90 0 9% 30 570 70 77 66 58 37 57 22
Huyén Quynh Phu 90 0 95 38 577 82 75 59 47 44 49 2.6
Huyén Hung Ha ) 0 9% 38 595 77 76 68 66 46 62 3.1

3.4. Két qud tinh todn tinh dé bi ton thwong
T cac chi s6 duoc thdng ké twong mg cho
céc chi tiéu E, S, AC, tién hanh x4c dinh trong sd
cho céc chi sb thanh phan. Két qua chi tiét trong
bang 5. Gia tri cac trong s6 nay duoc st dung dé

tinh toan céac chi tiéu thanh phan.Tir do, tiép tuc
ap dung cong thirc tinh toan trong s 1an luot cho
cac chisb E, S, AC dé tinh toan chi sb d& bj tén
thwong trong linh vuc xa hoi. Két qua duoc trinh
bay trong cac bang 6 - 7.

Bdng 7. Chi 56 dé bi ton thiwong do xdam nhdp man doi véi cdy lia tinh Thdi Binh

Huyén (E) (S) (AC) VI Mic do
Thanh phd Thai Binh 0.53 0.19 0.48 0.39 Thap
Huyén Tién Hai 0.86 0.55 0.68 0.67  Ca0
Huyén bong Hung 0.37 0.55 0.36 0.43 Trung binh
Huyén Thai Thuy 0.75 0.64 0.51 0.60 NG
Huyén Kién Xuong 0.67 0.62 0.43 0.54 Trung binh
Huyén Vii Thu 0.42 0.59 0.54 0.54 Trung binh
Huyén Quynh Phuy 0.22 0.57 0.52 0.48 Trung binh
Huyén Hung Ha 0.13 0.48 0.34 0.35 Thap
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Bdng 5. Bdng gid tri trong sé thanh phan doi véi nganh néng nghiép, lam nghiép, thiy san

Chi tiéu Trong sb Chi tiéu Trong sb Chi tiéu Trong sb
WEIa 0,08 Wsie 0,07 Wacib 0,08
WEb 0,09 Wsid 0,07 Wac2a 0,05
We 0,09 Wsie 0,07 Wac2p 0,08
WE3a 0,08 Ws2a 0,07 Wacae 0,09
WE3b 0,10 Wsop 0,07 Wacad 0,09
WE3c 0,10 Wsae 0,08 Wacsa 0,09
WE3d 0,08 Wsad 0,08 Wacsb 0,07
Wksa 0,10 Ws2e 0,08 Wacsel 0,08
Wesb 0,10 Ws3a 0,07 Wacse2 0,07
Weasc 0,11 Wb 0,07 Wacses 0,08
Wead 0,09 Wssa 0,07 Wacsd 0,07
Wsia 0,07 Wsab 0,06 Wacse 0,08
Wsib 0,07 Wacla 0,07

Bdng 6. Bang gid tri cdc trong sé trong chi sé tac dong va kha ndng irng phé doi véi nganh néng
nghiép, lam nghiép, thuy san

Trong s6

E

S

AC

w

0.19

0.35

0.46

Dua vao két qua di tinh toan va bang phan
cAp muc do tén thuong ¢ Bang 7, nghién ctu
thong ké duoc ty 16 mirc do ton thuong cho cay
Iua tai cac khu vuc nhu trong bang 8 duoi day.
Duya vao bang 8 va hinh 1 c6 thé thiy tai Thai
Binh chi s6 d& bj tén thuong hau hét ¢ cac murc

thap, trung binh, cao. Trong d6 c¢6 2 huyén &
mirc cao chiém ti 18 25%, 4 huyén ¢ muc trung
binh chiém 50%, 2 huyén ¢ muc thép chiém ti 18
25%, khong c6 huyén nao ¢ cac mirc rat thip va

rat cao.

Bdng 8. Ty 1é mirc dg dé bi ton thirong do xdam nhdp man doi véi cdy hia & tinh Thdi Binh

Huyén/thanh phd Ti 16 (%) Dénh gia mirc do
0 0 Rat thap
2 25 Thap
4 50 Trung binh
2 25 Cao
0 0 Rét cao

TAP CHi KHI TUQNG THUY VAN

S6 thang 02 - 2019

1)



BAI BAO KHOA HQC 46

A B0 TN BTN IGO0 XA AT MAN

[T

B CAY LA THNEFHAT DA 10N B08CASH R
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Hinh 1. Ban do tinh dé bj ton thwong do xam nhdp man cho cdy hia tinh Thdi Binh trong béi canh
bién d@oi khi hu

Huyén c6 chi s6 ton thuong do xAm nhap man
dbi v6i cay laa & mirc cao tai tinh Thai Binh 1a
huyén Tién Hai va Thai Thuy, day 1a hai huyén
ddng bang ven bién cua tinh. Co cdu nganh kinh
té ctia hai huyén chu yéu la nong nghiép. Trong
d6 trong trot 1a nganh san xudt chinh véi cac cay
trdng cha yéu 1a cay lta va hoa mau, ciy nong
nghiép chu yéu 1a cac loai ciy ngan ngay.

Huyén Thai Thuy ndm & phia Pong Biéc tinh
Thai Binh. Khu vyc nam trong ving dong bang
chiu thé duoc bdi ddp bai phu sa cia hai con
song 16n Thai Binh va Tra Ly, dia hinh ¢ xu thé
cao dan vé phia bién, c6 27 km bd bién, hé thong
song ngoi chang chit voi cac song chinh 1a séng
Hoa, song Diém Ho va song Tra Ly. Cung véi
dic trung khi hau gié mua néng 4m, lwong mua
trung binh 16n 1a nhiing diéu kién kha thuan loi
cho sy phat trién cua cdy laa. Theo sé lidu thong
ké nam 2017 huyén Thai Thuy la noi c¢6 dién tich
trong laa 16n nhét trén dia ban tinh voi dién tich
26,5 nghin ha trong l0a, véi 64,4% ti 1¢ s6 dan
tham gia trong la tai dia phuong. San lugng lua
nam 2017 dat 156,7 nghin tan, gia tri san luong
dat 3667,2 ti dong.

Ciing gi6bng nhu huyén Thai Thuy, Tién Hai
1a khu vuc c¢6 diéu kién kha thuan loi dé phat

TAP CHI KHI TUQNG THUY VAN

trién nong nghiép v6i dong bang phi sa mau md
va ¢6 ngudn nudc tudi doi dao tir hé thong séng
Hong - Thai Binh. Theo thdng ké nam 2017,
dién tich trf)ng lta cua huyén dat 20,6 nghin ha,
ti 1& dan so trong lua tai dia phuong 1a 46%. San
lugng lha nam 2017 dat 126,3 nghin tan, gia tri
san lwong dat 3001,9 ti dong.

Tuy nhién hién nay trong bdi canh bién doi
khi hau va nudc bién dang véi dia hinh dong
bang thap va vi tri giap bién, gdy nén nhiéu
nhiing kho6 khéan va thach thuc cho cac huyén
Tién Hai va Thai Thuy. Thuc té nhitng nim gan
day, tai khu vuc 2 huyén da xdy ra tinh trang han
han, xam nhap man anh hudng dén san xuat
néng nghi¢p, dac biét 1a san Xuét vu bong Xuan.
Theo s6 liéu thu thap duogc tir Trung tam dir li¢u
KTTV cho thay ti 1& dién tich nhiém man 1%
trén dia ban huyén Thai Thuy 1a 91%, huyén
Tién Hai la 100%. Trong d6, dau vu Xuén tai
mot s6 cong dap chinh phuc vu san xuat nong
nghiép cua cac dia phuong trong huyén tir nam
2013 dén nay cho thiy: cong Thai Phiic d6 man
cao nhat c6 thoi diém dat mac 1,7%o, céng Poai
va Bui (x4 Thuy Ninh) 2%o. Bén canh do, theo
kich ban bién d6i khi hau nudc bién dang cho
Viét Nam nam 2016, ti 1€ dién tich ngdp do nudc
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bién dang theo cip ngdp 50 cm cta huyén Thai
Thuy 13 22,3%, huyén Tién Hai la 67,5%. V&
bién doi vé nhiét do, theo kich ban RCP 4.5 muc
bién ddi nhiét d6 cuia huyén Thai Thuy theo cac
mua trong nam giao dong tu 1,5 - 1,8°C, huyén
Tién Haila 1,5 - 1,9°C. Béi véi lugng mua, muc
bién d6i lwong mua trong nam tai Thai Thuy tir
12,9 - 38,2 mm, tai Tién Hai 1a 11,4 - 37,4 mm.

Tuy nhién theo nghién ctru thong ké ddi véi
kha nang thich Gmg vai bién doi khi hau tai dia
phuong cho thdy, cac chi s6 vé nhan thic cua
chinh quyén ciing nhu nguoi dan ddi véi bién doi
khi hau va xam nhap man la kha cao. Tai Thai
Thuy khi dugc hoi, 89% can bo c6 nhan biét
duoc bién d6i khi hau va xam nhdp méan co xay
ra tai dia phuong, huyén Tién Hai 12 90%. Dbi
v6i ngudi dan ty 18 nhan biét tai Thai Thuy la
85%, Tién Hai la 83%. Déi véi cac van dé xa
hoi, theo diéu tra thong ké ty 18 dan s6 sir dung
ngudn cp nudc tap trung Thai Thuy 1a 97,4%,
Tién Hai 12 95%. Cac diéu kién vé truong hoc co
5Oy té 1a kha tot v6i s6 co so y té trén dia ban
huyén Thai Thuy 14 48 co s, Tién Hai 1a 35 co
s6. SO truong hoc tai Thai Thuy 1a 101, ti 1€ giao
vién/hoc sinh 1a 5,56%. Tién Hai sb truong hoc
1a 69, ti I¢ gido vién/hoc sinh 1a 5,24%.

Céc huyén c6 chi s dé bi ton thuong & mirc
trung binh bao gdm cac huyén Pong Hung, Kién
Xuong, Vi Thu, Quynh Phy. Cac huy¢n nay
mic du van chiu nhiéu cac tic dong tir xdm nhap
madn tuy nhién cac anh huong 1a khong 16n nhu
céc huyén ven bién 1a Thai Thuy va Tién Hai.
Bén canh d6, kha ning thich tmg théng ké duoc
1a kha tich cuc. Trong d6 nhan thirc vé bién dbi
khi hdu va xam nhdp man cua cac can bg dia
phuong tr 90 - 98%, nhan thirc cia nguoi dan tir
75 - 85%. Ty 1& dan s6 dung ngudn nudc cap tap
trung tir 94 - 95%. Cac chi s6 vé xa hoi nhu co
sO'y té, truong hoc, ty 18 gido vién ciing kha cao.

Khu vuc ¢6 chi sb tinh dé bi ton thuong &
murc thp 1a thanh phd Thai Binh va huyén Hung
Ha. Thanh phd Thai Binh 1a trung tam kinh té
van hoéa, xa hoi cua tinh, mac du cling chiu anh
huong cua bién do6i khi hau va xam nhap man
nhu: Ti 1& dién tich nhiém man trén 1% 1a 100%,
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ty 1€ dién tich bi ngap do nudc bién dang cép
ngap 50 cm 1a 57,4%. Tuy nhién co cdu nganh
nong nghiép cua dia phuong khong chiém ty
trong 16n 3,61% gia tri san xuat. Cac nganh
chiém ty trong 16n bao gdm cong nghiép, xay
dung va dich vu. Chinh vi vay anh huong cua
xam nhdp man dén cay laa tai dia phuong la
khong dang ké. Bén canh d6 kha nang thich ing
bao gém trinh d§ nhan thac cling nhu co s¢ ha
tang déu & muc cao. Huyén Hung Ha ciing 1a dia
phuong c6 chi s6 tinh dé bi tén thuong thap,
nguyén nhan 1a khu vuc nim sau trong dat lién
nén khong bi anh huong boi xam nhap man. Tuy
nhién trong tuong lai khu vuc ciing s& c6 nhiéu
nguy co chiu anh hudng.

4. Két luan va kién nghi

Trong nghién ctru nay, ching t61 da xay dung
dugc bo chi thi danh gia tinh dé bi ton thuong do
xam nhdp man cho cay lua tinh Thai Binh trong
bbi canh bién d6i khi hau. Két qua tinh toan cho
thy tai Thai Binh chi s6 d& bi ton thuong hau
hét & cac muc thap, trung binh, cao. Trong do,
huyén c6 mirc 6 d& bi ton thuong cao bao gdm
2 huyén Théi Thuy va Tién Hai; huyén c6 mirc
d6 dé bi ton thuong trung binh bao gdm 4 huyén
Vi Thu, Kién Xwong, Déng Hung, Quynh Phy
vanoi c6 mic d6 d& bi ton thuong & murc thap 1a
thanh phd Thai Binh va huyén Hung Ha. D¢ giai
quyét duoc nhitng kho khin nay, chung t6i co
mot s6 kién nghi nhu sau:

- Nguyén nhan chinh 14 do thiéu ngudn nudc
nén bi man xam lan siu vao ndi déng, co s ha
tang cac cong trinh ldy nudc, trir nude va chuyén
nuée chua day du, dong bo. Vi thé can dé xuit
giai phap cong trinh nham timg budc khic phuc
ton tai trén, tirng budc hoan chinh co s ha téng
céc cong trinh dé dam bao ngudn nudc.

- Su phan bd luu lugng nude trén cac séng &
khu vuc Bic B0 vao mua kiét va nhu ciu dung
nudc cua ting ving san xudt, timg thoi diém,
ting d6i tuong khong gidng nhau do dé can co
nhitng giai phap dé van hanh phan phdi ngudn
nude hop 1y .

- Trong mua kho han trong khi ngudn nudc
va chat luong nude va niang luc cac cong trinh
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cip nude con han ché, can co cac giai phap st
dung tiét kiém ngudn nude, giam that thoat tir
ngudn nude dén ddi twong st dung.

- Pi véi cac vung ven bién, nudc min s&
xam 14n manh khi céac cong trinh dé¢ bao bi hu
hong do nuée bién dang cao trong gi6 bao, do
d6 can co cac giai phap cong trinh va phi cong
trinh dé bao vé dé bao viing cira séng ven bién.

- Véi cac bién phap cong trinh, ngudn von
con han ché nén can thuc hién tung budc. Do do
can chu trong t6i cac bién phap nhim ning cao
nang luc cia nguoi quan ly van hanh cac cong

48

trinh cip nudc va két hop v6i nguoi dan trong
cong tac bao vé nang cap va van hanh cac cong
trinh.

- Céc giai phap can thich tng vé6i hién tuong
xam nhap man nhu: thay d6i mua vu canh tac,
chuyén ddi co ciu cay trong, tng dung khoa
hoc cong nghé vao san xuat.

- Céc bién phap can chii trong dén nang cao
nhan thirc ctia cong dong vé anh hudng ciia xam
nhap min dé cong ddng ven bién c6 hanh dong
tu giac ung pho.

Léi cam on: Nhom tac gid xin giri 107 cam on t6i dé tai NCKH cap Nha nuede “Nghién ciru tac

déng ciia bién doi khi hdu t&i sie xdm nhdp ciia cac dot lanh va néng am bat thuong trong miia dong
& khu vue mién niii phia Béic phuc vu phdt trién kinh té - xd hoi”, ma so6 BPKH.25/16-20 di cung
cdp cdc nguon sé liéu trén khu viee tinh Thai Binh va hé tro phwong phdp phan tich thir bac (AHP)
dé nhém thue hién nghién ciru nay.
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VULNERABILITY ASSESSMENT OF RICE DUE TO SALINE IN-
TRUSION IN THAI BINH PROVINCE

Do Duc Thang'!, Tran Hong Thai%, Vo Van Hoa!
'Red River Delta Regional Hydro - Meteorological Center
2Viet Nam Meteorological and Hydrological Administration

Abstract: This paper presents the results of assessing the level of vulnerability to saline intru-
sion for rice in Thai Binh province. The study has developed a set of indicators to assess the vul-
nerability of saline intrusion for rice in Thai Binh province in the context of climate change in which
vulnerability is composed of three factors: Exposure (E), sensitivity (S) and adaptive capability (AC).
The research results show that in Thai Binh, the index is most vulnerable to low, medium and high
levels. In particular, districts with high vulnerability include Thai Thuy and Tien Hai districts; The
district with average vulnerability includes 4 districts of Vu Thu, Kien Xuong, Dong Hung, Quynh
Phu and low-level vulnerability areas such as Thai Binh and Hung Ha districts.

Keywords: Vulnerability assessment, rice, saline intrusion, Thai Binh province.
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nuée dang bao khu vyre ven bién mién Trung.

Nguyén B Thiy, Trin Quang Tién: Budc dau
nghién ctru mdi lién hé giita myc nude bién dang di
thudng tai Tuy Hoa - Phu Yén véi hinh thé thoi tiét
Nguyén Xuan Tién, L& Hitu Huédn, Phan Thj
Toan, Nguyén Vin Linh: Xay dung m6 hinh mo
phong 1ii va tinh toan tdi wu xa 1i cho hé thong hd
chira & ving séng khong anh hudng triéu.
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NGHIEN CUU MO PHONG TAC PONG CUA SONG VA
NUOC DANG BAO KHU VUC VEN BIEN MIEN TRUNG

Tran Hong Thai', Poan Quang Tri2, Pinh Viét Hoang?

Tém tit: Nghién ciru mé phong tac dong cia séng va nude dang do bdo dén khu viee ven bién
mién Trung bao gom cdc tinh tir Nghé An - Phii Yén. Nghién ciru di dp dung cdc mé hinh bdo Fu-
jita d@é thiét ldp truong gio - dp, mé hinh SWAN dé mé phong truong song trong bdao va mo hinh
SuWAT dé mé phong mede ding bao, ngdp lut do bdo Ketsana (nam 2009) cho khu viec nghién ciru.
Két qud mé phong trueong gié - ép tir mé hinh bdo twong doi st truong gié - dp & viing gan tam bio,
nhueng khu viee xa tam bdo rdt khé chinh xdc. Bio Ketsana gdy séng 1om doc ven bién Nghé An - Phi
Yeén, dac biét la khu vuc gc”in tam bdo gdy song lon trén 7 m tai khu vuc bdo dé bo. O ngoai khoi,
bdo Ketsana gdy séng I6n trén 5 m véi pham vi khodang gan 400 km. Két qua mé phong nwée ding
[6n nhat trong trrong hop tinh theo phirong dn té hop trong bdo Ketsana tai ven bién Qudng Nam
- Quang Ngdi ¢ mike xdp xi 1,5 m. Két qua nghién ciru cho thdy viéc dp dung cdc mé hinh SWAN va
SuWAT dé tinh todn va mé phong séng va mede dang do bido Ketsana nham xdc dinh kha nang ngdp
lut dong vai tro hét sike can thiét va mang ¥ nghia khoa hoc thiee tién gép phan giam thiéu thiét hai
do thién tai gdy ra.

Tir khoa: Bdo Ketsana, nuoc dang bao, Fujita, SWAN, SuWAT.

Ban Bién tap nhan bai: 08/01/2018  Ngay phan bién xong: 25/02/2018 Ngay dang bai: 25/03/2018

1. Mé dau cuong s€ tro nén dac biét nguy hiém do su két
ot r an Y SR SO . hop ctia muc nudc triéu cao voi nude dang bao
Dudi tac dong cta bien d6i khi hdu dang dien °p : . '8
. U W A va song 16n trén muc nudc nén cao s€ ti€n sau
ra trén pham vi toan cau, céac thién tai c6 nguon g :
goc khi tuong thuy van (KTTV) trong do6 c6 bao

ngay cang dién bién phuc tap. Mot trong nhing

hon vao dét lién 1am gia tang dién tich ngap lut
vung ven bo cling nhu pha hiy cac cong trinh,
hé qua tiéu cuc trong bao 1a hién tugng séng 16n gay thict hai nang né vé ngudi va ca. Mie do

va nuée dang bio [10]. Séng 16n trong bio c6  "SaP lut ving ven bo do nude dang bo ngoai

thé ph4 hity cac cong trinh ven bién va c6 thé yéu to thuy trieu con phu thudc vao dia hinh trén

1am chim céc tau c6 trong tai 16n. Tac dong bo va 1l trong song. Nudc dang bao két hop voi

chinh ciia nuéc dang bdo t6i ving ven b 13 thuy triéu dang cao s€ lam giam kha nang thoat

ngap lut, xAm nhdp min va x6i 16 bo bi én, dic It trén cac song. Mot thi du dién hinh nhu khu

e A Tx Lo ik n bién Thira Thién - Hué 14 noi c6 di
biét néu bao xay ra trong thoi ky triéu cuong vc ven bié u ¢ ue oi c6 dia

[14]. C6 thé nhan thiy riing, nghién ciru va tinh  1inh triing, borbién cau tao chii yéu la cét, khong

toan mo phong song, nudc dang bio 1a can thiét ¢6 d¢ bién bao boc nén da xay ra ngap lut rat

va ¢6 ¢ nghia khoa hoc thyc tin gép phén nang né ciia con bdo manh Ketsana (nam 2009)
phong tranh, giam thiéu thiét hai do thién tai [4, [51- ATEI’I Vlet’Nam,A hler} nay C(‘) kha 'n’hlreu ccgng
6,8,9, 11, 16]. Khi bio db b vao thi ky tridy  "8h¢ tinh toan, mé phong truong gid-ap, song
i trong bao, nudc dang bao theo cac kich ban khac
'Tong cuc Khi tugng Thiy van nhau hién d hoan thién. Dé thiét 1ap truong giod-
’Tap chi Khi twong Thity van

Email: doanquangtrikttvi@gmail.com

ap theo cac tham s6 bao c6 thé su dung cac mo
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hinh bao giai tich nhu Fujita [3], Hollans, Boose
... hodc st dung truong gio - ap tai phan tich.
Dbi voi song bién, co thé st dung md hinh
SWAN d¢é tinh todan mé phong. Bé mo phong
nude dang bio, co thé s dung cac mo hinh sb
nhu: Delft3D, MIKE [2], ROMS, SuWAT [11,
16].

Trong nghién ctru nay, moé hinh SWAN dugc
sir dung dé mo phong trudng séng trong bio va
mo hinh SUWAT md phdng nude dang, ngap lut
do bao Ketsana (ndm 2009) cho khu vuc nghién
ctru. Cac mo6 hinh nay hién dang dugc st dung
trong cong tac du bao nghi¢p vu tai Trung tdm
Du bao Khi tuong Thity van (KTTV) qudc gia.
Trudng gio, ap dau vao cho cac mo hinh séng va
nudce dang 1a t6 hop cuia trudng gid - ap tinh theo
mo hinh bao Fujita va dir li¢u tai phan tich.

2. S6 liéu va phwong phap nghién ctru

2.1 Miéu ta khu vuc nghién ciru

Khu vyce nghién ctru 1a ving bién cac tinh tur

Nghé An dén Phu Yén thudc ving bién mién
Trung cua Viét Nam, dugc gidi han tur vi do
12.5°N dén 19.5°N va kinh do tir 105.0°E dén
112.0°E (Hinh 1). V& vi tri dia 1y, khu vuc mién
Trung c¢6 phia Béic giap khu vuc dong bang
Séng Hong va Trung du mién nai Bic Bo; phia
Nam giap cac tinh thuoc Nam B9; phia Bong
giap Bién Dong va phia Tay giap hai nuéc Lao
va Campuchia. Dai d¢at mién Trung duoc bao
boc bdi nhitng day nui chay doc bo phia Tay va
sudn bd bién phia Pong, ving c6 chiéu ngang
theo huéng Pong - Tay hep nhat Viét Nam
(khoang 50 km) niam trén dia ban tinh Quang
Binh. Dia hinh Trung B c¢6 d¢ cao thip dan tir
khu vic mién nai xudng trung du, xudi xudng
céc dong bang phia trong dai con cat ven bién ra
dén cac dao ven bo. Khu vire mién Trung c6 thé
coi 1a noi thuong xuyén chiu nhiéu anh huong
cua thién tai nhat ca nudc. Hang nam, khu vuc
nay chiu anh hudng cua 4 dén 5 con bio, 4p thap
nhiét d61 (ATND) va kém theo d6 1a thiét hai rat
16n ca vé nguoi va cia cai vat chat [12].

&

? BAD HAL NAM

A
. -
oy

Hinh 1. Pham vi khu vuc nghién ciru (Nghé An - Phu Yén)
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2.2 Thu thdp sé ligu

- Tham s6 bdo: trong nghién ctru ndy, ngudn
s6 liéu tham sd bao duoc 1§y trén website ciia Co
quan Khi tugng Nhat
(JMA:http://ds.data.jma.go.jp).

Ban

- Dit liéu gio, 4p tai phan tich: ngudn dir liéu
JRA-25 (Japanese 25-year Reanalysis), dugc Co
quan khi twgng Nhat Ban (JMA) hop tac voi
Vién nghién ctru Trung tdm vé cong nghé ning
luong dién cua Nhat Ban xay dung. Ngudn di
liéu JRA-25 gém cac sb lieu quan tric duoc thu
thap chi tiét cia JMA duya trén hé thong dong hoa
s liéu tién tién dé xay dung bo s lidu tai phan
tich co chat lugng va do tin cay cao. Véi chu
trinh dong hoa sé liéu 06h, JRA-25 bao gdm céc
truong sd liéu phan tich 06h va truong du bao
ctia nhiéu bién vat 1y khac nhau voi d6 phan giai
la khoang 120 km theo phuong ngang va 40 myc
thang ding, tir mat dat 1én dén muc 0.4hPa. Bén
canh céc s6 liéu quan tric mat dat truyén théng
va s6 liéu cao khong, sb liéu giod tir cac vé tinh
dia tinh, nhiét d¢ sang, gidng thuy tinh toan tur
cac thiét bi do birc xa trén cac vé tinh cuc cling
dugc sir dung trong qua trinh dong hoa s liéu.
Nguén s6 liéu JRA-25 dugc thu thap theo dia chi
cung cap boi IMA nhu
http://ds.data.jma.go.jp.

sau:

- S6 liéu quan tric: dé danh gia két qua mo
phong chiing t6i thu thap cac dit liéu quan trac tai
mot s6 Tram quan tric, cu thé nhu sau: Tram khi
tugng hai van: Hon Ngu (Nghé An), Con Co
(Quang Tri), Son Tra (Pa Ning) va Quy Nhon
(Binh Dinh); Tram khi tuong: Ky Anh (Ha

Van tbc gi6 tinh theo ntréc do di chuyén cua
bdo nhu sau: V, =¢,Ve ® ; tong hop 2 thinh

)
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Tinh), Pong Hoi (Quang Binh), Pong Ha
(Quang Tri), Hué (Thtra Thién Hué), Pa Ning
(Pa Ning), Tam Ky (Quiang Nam), Tra My
(Quang Nam), Ly Son (Quang Ngai), Quang
Ngai (Quang Ngai) va Tuy Hoa (Phu Yén). Tai
céc Tram khi twong hai vin s& thu thap cac yéu
td: gi6, khi ap, do cao song va myc nudc; Tram
khi twong thu thap yéu t6 gio va khi ap. Ngoai ra,
riéng ddi v6i s liéu muc nude ciing thu thap
thém tai mot sb tram thiy van ctra song ven bién.

- Thoi gian thu thap: 1a thoi gian bao (bao
Ketsana nam 2009) bét dau di vao khu vuc Bién
DPong dén khi bdo suy yéu thanh ap thap nhiét
doi.

2.3 M6 hinh bdo Fujita

Trong nghién ctru nay, m6 hinh bao giai tich
cta Fujita duoc sir dung dé mo phong trudong
210, ap cho con bao qua khtr Ketsana (2009). M6
hinh bao Fujita dugc lya chon 1a do da dugc st
dung trong nhiéu tinh toan trong viéc thiét lap
truong gid, ap 1am dau vao cho mé hinh tinh toan
song va nudc dang do bao.Trong md hinh bao
giai tich cua Fujita (1952), trudng ap suét khi
quyén duoc tinh theo cong thirc:

P, P
JI+(r/5)’

Trong d6: Pc 1a 4p suit & tim bdo; Poo 13 ap
suét & ria bdo; r0 1a ban kinh gio cuc dai; r la
khoang cach tir tim bdo t6i diém tinh. Vén toc
gi6 gradien dugc tinh theo mbi lién hé voi phan
bd cua ap xuét khi quyén nhu dudi day:

P(r)=P, — (D

=V, (sino-cosB+cosa-sin 0) Vie | o
Y . . +c e
! V,(cosa - cosO—sino -sin0) v

273
1+%{1+(£J } (2)
P.Io f Iy
phan nay ta c6 véan toc tong hop nhu sau:
3)
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2.4 M6 hinh tinh toan, dw bao song SWAN

M6 hinh SWAN
Nearshore) dugc phat trién tai Vién Thuy luc

(Simulating  Waves

Delft, Ha Lan [1] da va dang duoc sir dung rong
rdi tai nhidu nudc trén thé gisi, trong d6 c6 Viét
Nam. M6 hinh SWAN cho phép tinh toan cac
dic trung séng ving gan bo, trong cic hd va
ving ctra song tir cac diéu kién cua gio, diéu kién
day va dong chay. Trong m6 hinh SWAN cac
song duge mo ta bang phd mat do tac dong song
hai chiéu. Phuong trinh can bang ph6 mat do tac

0 0 0

—N+—CN+—CN+—CN+—-CN=—
ot 0x oy 00 c

Trong d6: Thanh phan dau trong vé trai 1a
thay doi ctia phd mat do tac dong theo thoi gian.
Thanh phan tht hai va thi ba 1a sy lan truyén ciia
phé mat do tac dong trong khong gian dia Iy (v6i
van tbc truyén la Cx va Cy tuong ung trong
huéng x va y). Thanh phan tht tu biéu thi sy
thay ddi ciia tan s dudi anh huong cia do siu va
dong chay (voi van toc truyén 1a Cs). Thanh
phﬁn thtr ndm biéu thi su tac dong cua dg sau va
dong chay dbi v6i hiéu tmg khiic xa. Vé phai cia
phuong trinh biéu thi cac ngudn ning lugng song
duogc cung cAp va tidu tan trong qua trinh truyén
song voi S 1a ham ngudn.

Qua trinh ning luong truyén tir gio cho song
trong m6 hinh SWAN dugc mo ta thong qua hai
co ché: co ché cong huong [15] va co ché phan
hoi [13]. Gia tri ngudn nang lugng cia gio tuong
g v6i hai co ché trén dugc biéu thi bang tong
clia qua trinh ting tuyén tinh va qua trinh ting
theo ham mii. Gia tri ham ngudn c6 dang:

S. (6,0) = A + BE(c, 0) (%)

Trong d6: A 13 hé s6 tang tuyén tinh, B 1a hé
s6 tang theo ham mu. Hé sOAvaB phu thuoc
vao tan s6 va bude song dong thoi phu thude vao
van téc va hudng cua gio.
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dong co ban dugc sir dung trong nhimg didu kién
phi tuyén cao. Trong md hinh SWAN phd mat
dd tac dong N( 6,0 ) dugc cha y hon boi vi, khi
c6 mat dong chay mat do tac dong dugc bao toan
trong khi phd mat d6 nang lugng thi khong. Céac
bién doc lap 1a tin s6 & va hudng song 0 . Mat
do6 tac dong duoc tinh bang mat d6 ning lugng
chia cho tan s6.

Trong SWAN su tién trién cta phd song duoc
md ta bang phuong trinh cin bang tac dong phd
duoc viét trong hé toa do Pé Cac:

oo

Trong mo hinh 1D, nudc dang do song tinh
bang céach tich phan phuong trinh can bing mo
men, d6 13 su c4n bang giita tic dong song (gra-
dient g suét phat xa) va gradient ap suat thuy
tinh.

g0 ©
0x

Trong do: d 1a d¢ sau nudce tong cong, n la
muc nuoc dang so voi myc nude trung binh.

2.5 Mo hinh SuWAT

SuWAT (Surge Wave and Tide) 1a m6 hinh
tich hop thiy triéu, song bién va nude dang trong
bao. M6 hinh dugc xay dung tai dai hoc Kyoto
Nhat Ban, bao gdm hai mé hinh thanh phan 1a:
mo hinh thuy tridu va nude dang dua trén hé
phuong trinh nuéc nong phi tuyén hai chiéu co
tinh dén nudc dang do tmg suat birc xa song va
g suat bé mat do song trong bdo va md hinh
SWAN tinh todn séng. M6 hinh cho phép thiét
1ap mot s6 16n cac mién tinh 16ng nhau thong qua
giao dién MPI (Message Passing Interface). H¢
phuong trinh nudc néng phi tuyén hai chiéu mé
phong thuy triéu va nude dang trong bio co xét
dén thanh phan tng suat birc xa gay ra boi song
dugc mo ta nhu sau:
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Trong d6 1 1a dao déng muc nudc bé mat
(m); M, N 1a luu lugng trung binh theo dd sau
hudng x va y (m%/s); f1a tham s6 Coriolis; P 1a ap
sudt khi quyén (hPa); g 1a gia toc trong truong
(m/s?); d 1a do sau tong cong d= n+h (m); 1a
khuéch tan rdi theo phwong ngang; p. 1a mat do
nuée (kg/m3); Fx, Fy 13 luc gdy boi tng suét buc
xa song (kg/ms?); 7y 1a tmg sut day (kg/ms?);
n 1a hé sé nham Manning (m/s1/3); 75 1a tng
sudt bé mat (kg/ms?).

biéu kién bién phéan xa dugc dugc st dung
cho bién ctng, trong khi d6 bién 1ong dung diéu
kién phat xa. B9 6n dinh cua mé hinh dugc xac
dinh theo chi tiéu Courant (Courant stability cri-
terion) vé mdi quan hé giita budc thoi gian (At)
va khong gian (Ax, Ay).

3. Két qua va thio ludn
3.1 M6 ta kich ban mé phong

Trong nghién clru ndy, chung toi s€ tién hanh
md phdng truong gid, ap, song bién va nudc
dang cho con bao dién hinh trong qua khir do bo

o6
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vao khu vyc Nghé An - Phu Yén, d6 1a bao Ket-
sana nam 2009. Bio Ketsana c6 thé coi 1a con
bdo c¢6 muc tan pha 1n, gay thiét hai ca vé ngudi
va anh huong nghiém trong dén doi séng kinh té
xa hoi cac tinh khu vuc Trung BJ.

Bao Ketsana: Sang ngay 23 thang 9 ndm
2009, mot ving ap thap ¢ phia Dong mién Trung
cua Philippin da manh Ién thanh ATND va manh
1én thanh bio trong ngay 26/9 va c6 tén qudc té
la Ketsana. Pay la con bao thir 16 hoat dong trén
khu vuc Tay Bic Thai Binh Dwong trong nim
2009. Bio Ketsana di chuyén véi toc d6 nhanh
va 1a con bao s6 9 trén Bién Pong. Bio Ketsana
c6 cuong do rat manh, bdo anh huong truc tiép
dén khu vue cac tinh tir Nghé An dén Pha Yén.

Tham s bdo Ketsana va dit liéu vé tham sd
bao (best track) dugc lay tir website ctia Co quan
khi twong Nhat Ban (JMA). Trén hinh 2 1a anh
chup v¢ tinh cua bao Ketsana. Quy dao bao Ket-
sana theo dit liéu best track duogc thé hién trén

hinh 3.

Hinh 2. Anh vé tinh cia con
bao Ketsana luc 09 gio 00
ngay 27/9 [12]

TAP CHi KHI TUQNG THUY VAN
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Hinh 3. Quy dao bdo Ketsana (nam 2009)

®

3.2 Két qui mé phong trwong gié va khi dp

Trudng ap va truong gio luc trong bao Ket-
sana md phong bang mé hinh bio Fujita dugc
thé hién trong cac hinh 4a - 4b. Nhén thay rang,

Siartacs Froumnrs (mb|

L —
et 1T 1 NE

S 100° 102" 104' 108" 108 1F 120° 122

khi mé phong gid, 4p bang mo hinh bio noi
chung thi co ban chi mé phong twong dbi sat gio,
a4p O ving gan tim bdo, nhung khu vyc xa tdm
bao rat kho chinh xac.

. ey

Whirsd Frriddy mvh)

S8 100" 102 1047 108 108" 118° 1127 114" 115° 118 120° 190

Hinh 4. (a) M6 phong truong ap trong bdo Ketsana (00UTC, 29/09/2009),
(b) M6 phong truong gio trong bao Ketsana (00UTC, 29/09/2009)

TAP CHi KHI TUQNG THUY VAN
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Bang 1 dua ra so sanh giita két qua tinh toan
mé phong tdc do gid bang mo hinh bio Fujita
trong bao Ketsana tai mot s6 tram. Qua d6 cho
thay, vé co ban mé hinh mé phong twong doi sat
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v6i thyc té. Tuy nhién, tai vi tri tim bio dit liéu
phu hop hon so véi vi tri xa tam bao. Tai khu
vuc tim bdo, thudng cao hon so véi két qua quan
trac.

Bdng 1. So sanh giita dit liéu mé phong toc dg gio trong bdo Ketsana va quan trdc tai
tram Con C6 (Qudng Tri) va Ly Son (Qudng Ngdi)

Con Cé (Quang Tri) Ly Son (Quang Ngai)

Gio Quan tric  Tinh todn Gio Quan tric Ftl:::ll:

(Ha Noi) (m/s) (m/s) (Ha Nbi) (m/s) (mis)
2009092707 4 2 2009092707 9 7
2009092713 6 3 2009092713 9 7
2009092719 6 3 2009092719 9 8
2009092801 6 4 2009092801 13 11
2009092807 8 7 2009092807 15 13
2009092813 10 7 2009092813 21 20
2009092819 8 8 2009092819 23 21
2009092901 12 9 2009092901 25 26
2009092907 12 9 2009092907 27 30
2009092913 13 10 2009092913 5 12
2009092919 17 13 2009092919 10 8
2009093001 11 9 2009093001 6 7
2009093007 9 7 2009093007 8 5
2009093013 9 5 2009093013 8 6
2009093019 7 5 2009093019 7 4

Bén canh viéc thiét 1ap truong gio, ap bang
md hinh bao giai tich, nghién ctu ciing dua ra
truong gio, ap theo phuong an to hop (dua trén
dong hoa giita dir 1iéu md phong bang mé hinh
Fujita v6i dit liéu tai phan tich). Pong thoi cling
so sanh d tin cdy gitra dir liéu mo phong bang
mo hinh Fujita va phuong an t6 hop dé lwa chon
dir lidu 1am d4u vao cho cdc md hinh mé phong
song va nuoc dang bao. Dudi day s€ dua ra mdt
s6 két qua mo phong t6 hop va nhitng danh gia,
phén tich gitra két qua mo phong bang mé hinh
Fujita, phuong an t6 hop voi sé liéu quan tric
thuc té tai mot sb tram do khi tuong thuy van.
Hinh 5a - 5f duéi day thé hién trudng gio, khi ap
trong bao Ketsana mé phong theo phwong an t6
hop. So sanh gitra két qua tinh toan mo phong

tde do gi6 manh nhat trong bao Ketsana tai mot
s6 tram duoc thé hién trong bang 2.

Qua phén tich cho thay, khi mo phong bang
mo hinh Fujita, két qua mé phong thuong cao
hon so v6i quan tric, nhat 13 tai tim béo. Tai khu
vuc xa tim bao, két qua mé phong Fujita thuong
khong sat voi thuc té. Vi dir liéu mo phong to
hop, két qua mo phong c6 xu huéng nho hon
thyc té nhung d6i véi khu vure xa tdm bio thi két
qua md phong van khé t6t va on dinh. Didu do
cho thdy, khi sir dung dir lidu t6 hop sé& t6i uu
hon chi sir dung két qua mo phong bang mé hinh
Fujita. Chinh vi thé, trudng gio, ap t6 hop duoc
st dung lam dau vao cho cac mé hinh tinh toan
mo phoéng soéng va nude dang do bao.

TAP CHi KHI TUQNG THUY VAN
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Hinh 5. Truong gié trong bao Ketsana mé phong theo phwong dn té hop:
(a) 00Z, ngay 27/09/2009; (b) 00Z, ngay 28/09/2009, (c) 12Z, ngay 28/09/2009,
(d) 00Z, ngay 29/09/2009, (e) 12Z, ngay 29/09/2009, (f) 00Z, ngay 30/09/2009

Bdng 2. So sanh két qua mé phong toc dé gié manh nhat trong bdo Ketsana

T Khu vae Quan tric Tinh toan mé phéng (m/s)

i (m/s) Fujita T6 hep
1 Hon Ngu (Nghé An) 16 13 14
2 Ky Anh (Ha Tinh) 14 12 12
3 Ddng H6i (Quang Binh) 14 13 13
4  Dong Ha (Quang Tri) 13 12 12
5 Hué (Thira Thién Hué) 11 10 9
6  Son Tra (Pa Nang) 22 20 23
7  Tam Ky (Quang Nam) 16 17 14
8 Ly Son (Quang Ngii) 32 34 30
9  Quy Nhon (Binh Pinh) 13 9 10
10  Tuy Hoa (Phu Yén) 11 8 8

TAP CHI KHI TUQNG THUY VAN
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3.3 M6 phong truwong song trong bdo

3.3.1. Thiét ké ludi long mé phong song trong
béo cho khu vuee bién Nghé An - Phu Yén

Nhiam mé phoéng t6i wu nhét truong song
trong bao cho khu vuc nghién ctru, mé hinh
SWAN sir dung véi cdu trac 1uéi 1ong 02 16p.
Thong tin vé mién tinh va luéi tinh dugc thé hién
chi tiét dudi day:

- Ludi tinh Bién Pong: day 1a mién tinh 16n
nhit dugc xay dung v6i do phan giai ngang 1a 4
phut (khoang 7.4 km x 7.4 km), bao phu tur vi do
01°-25%N, kinh d¢ 99°- 121°E.

- Ludi tinh khu vgc Ngh¢ An - Phu Yén: luéi

60
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tinh duogc thiét 1ap dé moé phong séng cho khu
vuc nghién ctru véi d§ phan gidi ngang khoang
1,85 km. Hé théng ludi 16ng duge xay dung
riéng cho cac khu vuc nghién ciru nham c6 thé
chi tiét hoa su bién ddi phure tap cua dia hinh cta
khu vire ven bd nham tiang d6 chinh xac cta tinh
toan. DU liéu dia hinh duoc léy tr cac nguén:
GEBCO (General Bathymetry Chart of the
Ocean), BODC (British Ocean Data Center),
GEODAS, va s6 liéu duoc s6 héa tir ban d6 dia
hinh day bién ti 1& 1/100.000 ctia Tong cuc Bién
va Hai ddo Viét Nam. Bang 3 mo ta thong tin chi
tiét vé cac ludi tinh cho mo hinh SWAN mé
phong séng trong bio cho khu vuc ven bién
Ngh¢ An - Phu Yén.

Bang 3. Thong tin ludi tinh cho mo hinh SWAN mé phong song trong bdo
cho khu vuee bién Nghé An - Phu Yén

Luwéi tinh Bién Pong

Luwéi tinh khu vue

01°N -25°Nva
99°N -121°N
7.4 km

Gié6i han

Do phan giai

12.5°N - 19.5°N va
105.0°E - 112.0°E
1.85 km

3.3.2. Két qud mé phong truong séng trong
bao

Nghién ctru d trién khai tinh toan mé phong
truong song con bao trong quéa khir 1a bao Ket-
sana (nim 2009) voi truong gié dau vao dugc
tinh theo phuong an t6 hop giita mé hinh bio
giai tich va dir liéu tai phan tich. Két qua tinh

toan song lon nhét tai mot sé khu vuc bién tur
Nghé An - Pht Yén dugc thé hién trong bang 4.
Con bio Ketsana giy song 16n doc ven bién
Nghé An - Pha Yén, dic biét 1a khu vyc gan tim
bdo d6 bo. Bio Ketsana gdy song 16n trén 7 m
tai khu vuc bao d6 bo. O ngoai khoi, bio Ket-
sana gay song lon trén 5 m véi pham vi khoang
gan 400 km.

Bang 4. Do cao song lon nhat tai mot s6 khu vuee thuce vung bién
Nghé An - Phu Yén trong bdo Ketsana

TT Vung bién Do cao song (m)
1 Nghé An 2.6
2 Ha Tinh 2.2
3 Quang Binh 3.5
4 Quang Tri 4.0
5 Thira Thién Hué 4.8
6 Pa Ning 53
7 Quang Nam 6.1
8 Quang Ngai 7.2
9 Binh Dinh 3.2
10 Phu Yén 2.0

TAP CHi KHI TUQNG THUY VAN
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Hinh 6 - 7 thé hién dao dong d6 cao song gy song 16n 1én dén 4 m.

trong bao tai mot $6 vi tri trong bao Ketsana. C6 Truong séng cyc dai trén ving bi én Nghé An

thé thay réng,‘thc‘ri gian duy t,r isénglontrén2m Phu Yén trong bao Ketsana mé phong theo mo
tai khu vuc gan vi tri bao do bd 1a kha dai, noi hinh SWAN duoc thé hién qua hinh 8
kha xa vi tri bio d6 bo (khoang 350 km), ciing ' ' ‘

pih
Bro cao song ta Som Tra (bio Eetsana ) TTI.

g
= Hinh 6. Dao dong cua do
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Hinh 8. Truong séng cue dai trén viing bién Nghé An - Phii Yén (bdo Ketsana)
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3.4 Két qui mé phéng nwéce ding bio

3.4.1. Xay dung lwdi long mé phong nudc
ddng bao cho khu vue bién Nghé An - Phii Yén

Mo hinh SUWAT véi cau triic ludi 16ng nhiéu
16p s& dam bao chi tiét hoa su bién d6i phirc tap
cua dia hinh caa khu vuc ven bd nham tang do
chinh xac cua tinh todan mo6 phdng nudc dang
bdo. P& mo phong nudc dang cho khu vuc ven
bién Nghé An - Phu Yén, nghién ctru sir dung
chu trac ludi 16ng 02 16p. Mién tinh va ludi tinh
16ng 02 16p cho mo hinh SUWAT dugce thiét ké
tuong tu nhu dbi véi mo hinh SWAN. Theo cu
truc cua mo hinh SUWAT, ludi tinh voi d6 phan
giai thap hon sé& st dung két qua tinh muc nudc
va dong chay tir ludi tho 1am diéu kién bién long.
Tai cac bién clng, diéu kién phan xa toan phén
dugc ap dung.

3.4.2. Két qua mé phong nuée dang do bio

Nghién ciru trién khai tinh toan mo phong
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nudc dang do bao theo 04 kich ban, cu thé nhu
sau:

Kich ban 1: Phuong an gio6 - ap: tinh nudc
dang chi tinh t6i anh hudng cua truong gi6 va
khi 4p; Kich ban 2: Phuong an két hop véi thuy
tridu: tinh nude dang bio co xét dén anh huong
cua thuy tridu; Kich ban 3: Phuong 4n két hop
v6i song bién: tinh nudc dang bio c6 xét dén anh
huong cta song bién; Kich ban 4: Phuong an t6
hop: tinh nude dang bdo co xét dén anh huong
ctia t6 hop (gio - ap, thuy tridu va song bién).

Hinh 9 1a truong nude dang cuc dai trong bao
Ketsana theo 04 kich ban mé phong. Nhan thay
rang, khi xét ti anh huong cia thuy tridu, nudc
dang cuc dai khong c6 thay d6i nhiéu. Tuy
nhién, khi xét dén anh hudng cia song, do cao
nude dang cuc dai co thay di dang ké, nhét 1a
khu vuc gén vi tri bio d6 bo.

Hinh 9. Truong nuée dang cwc dai trong bdo Ketsana tai ven bién Nghé An - Phii Yén:
(a) phwong én gi6 - dp; (b) phirong dn két hop voi thiy triéu;
(¢) phirong dn két hop véi song bién; (d) phwong dn t6 hop

TAP CHi KHI TUQNG THUY VAN
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3.5 Két qud moé phéng ngdp lut ven bién do
nwoc diang bdo

3.5.1. Xay dung lwéi tinh cho mé hinh mo
phong ngap lut

Ngoai kha nang tinh toan nudc dang bao, mo
hinh SUWAT con c6 chitc naing mo phong ngép

63

lut ven bién do nude dang bio. Do tinh toan ngap
lut ven bién doi hoi nhidu thoi gian tinh toan, cho
nén dé tiét kiém thoi gian van hanh mé hinh
chung thiét ké ludi 1ong 03 16p va mdi con bio
s& ¢ ludi tinh chi tiét (Iudi tinh ¢ c6 d6 phan giai
0,925 km) (Hinh 10).

Bang 5. Thong tin ludi tinh ngdp lut do bdo Ketsana

Luwoi tinh khu vue (b)

Luwéi tinh chi tiét (c)

Lu6i tinh Bién Péong (a)

Nghé An-Phu Yén

Ketsana

01°N -25N va

12.5°N - 19.5°N va

15.5°N - 16.5°N va

Gi6ih
o1 han 99°N -121°N 105.0°E - 112.0°E 107.5°E - 108.5°E
Do phan giai 7.4km 1.85km 0.925km
=
e “J - -IHI
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QUANG NAM

QUANG NGAI

Hinh 11. M6 phong ngdp lut ven
bién do nuée ding bdo Ketsana
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Két qua mo phong ngap lut do nude dang bio
Ketsana dugc thé hién trén hinh 11. Con bio nay
gay ngap lut trén dién tich kha 16n khu vyc ven
bién noi bio d6 bo. Bio Ketsana giy ngap chu
yéu & khu vuc ven bién Quang Nam va mot s6
huyén ven bién tinh Quang Ngii nhu Lé Thuy,
Binh Chau, My Khé, Son Tinh va Tan MJ.

4. Két luin

Trong nghién ctru nay, nhém thyc hién da st
dung m6 hinh SUWAT mo6 phong nude dang cho
khu vue Nghé An - Phii Yén theo nhiéu kich ban
khac nhau (chi tinh nudc dang thudn tay; tinh
dén nudc dang co két hop voi thily tridu va song
bién). Dbi v6i song bién, da ap dung mo hinh
SWAN mo6 phong truong song trong bao. Ngoai
mod phong soéng va nude dang bao, nghién clru
da thyc hién mo phong ngap lut do nudc dang
bdo. Con bdo qua khtr dugce lua chon dé mo
phong song, nude dang va ngap lut do nudc dang
la bao Ketsana (nam 2009). Hién nay, hai mo
hinh SWAN va SUWAT dang dug¢c su dung
trong du bao nghiép vu tai Trung tdm Du bao
KTTV quéc gia. Qua cac két qua tinh toan mo
phong chung t6i dua ra mot s6 nhan dinh nhu
sau:

- Mb phong gio, ap: thiét 1ap truong gio, ap
theo cac tham s bdo 1a rit quan trong cho viéc
mo phong céc truong song, nudc dang va ngdp
lut do nudc dang. Qua so sanh véi s6 liéu quan
tric cho thdy, dir liéu gi6 - ap tinh theo phuong
an t6 hop (ddng hoa giita mé phong bang mo
hinh bao Fujita va dir liéu tai phan tich) dam bao
dd tin cay ¢ muc cho phép. Nhu vay, viéc su
dung dir lidu gi6 - ap theo phuong 4n t6 hop lam
dau vao cho cic mo hinh mé phong cac truong
song, nude dang va ngp lut do nudc dang sé toi
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uu hon vi¢e chi sir dung gio, ap tr moé hinh bao
giai tich hoac dir li¢u tai phan tich.

- Song trong bao: bao Ketsana la con bao
manh c6 kha nang gay song 16n trén 10 m noi
tam bio di qua & ving bién ngoai khoi cach bo
khoang trén 50 km. Tai viing ven bo khu vire gan
vi tri tim bio d6 bo, bdo Ketsana ciing giy song
16n phod bién tir 3 - 5 m. Ngoai ra, thoi gian duy
tri song 16n trén 3 m trong bao Ketsana khu vuc
gan tdm bdo pho bién trén 48 gio, diéu do sé rat
kho khan cho cong tac tim kiém ctru ho, clru nan
trén bién trong trudng hop xudt hién sy cb.

- Nuéc dang do bio: nudc ding 16n nhit
trong trudng hop tinh theo phuwong an t hop (xét
dén ca anh hudng cuia song bién va twong tac voi
thity triéu) trong bio Ketsana tai ven bién Quang
Nam - Quang Ngii & muc xap xi 1,5 m. Nhu vay
trong truong hop gia dinh, khu vuc Ngh¢ An -
Phu Yén chiu tac dong cua con bao c¢6 cuong do
manh tuong ty nhu Ketsana, dd bo vao tricu
cuong, khi d6 nude dang bio két hop véi tricu
cuong s€ gay ngdp lut nghiém trong tai khu vuc
ven bién noi bdo d6 bo (chua can tinh dén c6 ca
mua 1i). Diéu nay ciing gdy kho khin 16n cho
viéc thoat 1t tir trong cac song tir ndi dia ra phia
bién.

- Ngap lut do nudc dang bao: mirc do ngap
lut do nude dang bao Ketsana gay ra la kha lon.
Tuy nhién, do khong c6 dir liéu kiém tra nén kho
danh gia dugc chinh xac d6 dam bao cua két qua
mo phong ngép lut do nudc dang bao. Bén canh
d6, @& mo phong ngép lut dam bao do tin cay thi
dia hinh trén can phai c6 d6 phan giai rat cao
(khoang dudi 0,2 km) dé mo ta chi tiét sy bién
doi cua dia hinh.

Léi cam on: Bai bdo hoan thanh trong khuén kho ludn van thac st chuyén nganh Bién doi khi hiu,
. Khoa Cdc khoa hoc lién nganh, Pai hoc Quéc gia Ha Noi: “Ddnh gid danh hirdng ciia mede bién ding

do bao dén khu viee ven bién tinh Qudang Nam trong boi canh bién doi khi hdu

A9y

. Bai bao nay su dung

56 liéu mé hinh tir mét sé6 duw én, dé tai BDKH.20/16-20, DPTPL-C.35/15.
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Research on The Affected Simulation of Waves and Storm Surge In Coastal
Central Vietnam
Tran Hong Thai'!, Doan Quang Tri? Dinh Viet Hoang’
'Viet Nam Meteorological and Hydrological
2Vietnam Journal of Hydrometeorology

Abstract: Research on the simulation of effects of waves and storm surge in coastal Central Viet
Nam including provinces ranging from Nghe An to Phu Yen. The research applied Fujita storm model
to construct wind-pressure field, applied SWAN model to simulate wave-field during the storm and
applied SuWAT to simulate storm surge and the inundation in Ketsana storm (2009) in the research
area. The results of the wind-pressure field simulation are similar to the genuine one which is nearby
the storm center, but they are different from the wind-pressure field which is far away from the storm
center. Ketsana storm caused enormous waves along the seashore from Nghe An to Phu Yen province,
especially in the area which is close to the center storm, the parameter of the storm reached 7 me-
ters. Besides, Ketsana storm the parameter of the storm caused by Ketsana reached 5 meters in a
400 km area. The results of storm surge are the biggest in case the parameter of the storm reached
1.5 meters. According to the results, the application of SWAN and SuWAT to simulate waves and
storm surge caused by Ketsana storm to clarify flooding capacity is essential and practical to risk
management.

Keyword: Ketsana storm, storm surge, Fujita, SWAN, SuWAT.
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HIEN TUQNG MUC NUOC BIEN DANG DI THUONG TAI
TUY HOA - PHU YEN

Tran Hong Thai', Tran Quang Tién2 Nguyén Ba Thiiy%, Dwong Qudc Hing!

Tém tit: Trong bai bdo nay, hién tuwgng myc niede bién dang cao di thwong trong mét sé dot triéu
cwong tai Tuy Hoa - Phii Yén dd dwoc phan tich theo sé liéu quan trdc tai tram thity van Phii Lam,
Vi tri cdch cira bién khodng 2 km va sé liéu quan trdc muwc nude bo sung tai ciea Pa Rang trong thing
12 ndm 2016. Két qua cho thdy trong cdc dot triéu cuong tai Tuy Hoa - Phii Yén ma cdc phwong
tién truyén thong ciing nhi ngueoi dan phan dnh thi tai tram thiy van Phii Lam déu ghi nhén hién
twong myc nwée dang cao bdt thieong. S6 liéu quan trdc bo sung tai Cira Pa Rang da ghi nhdn 2
dot muc nwée ding cao, vao ngay 14 va 16 thang 12 nam 2016. Két qud phan tich s6 liéu myc nirde
trong cdc dot triéu cuong tai Tuy Hoa - Phii Yén da khangdinh c6 hién twong murc mieée bién ding
cao bdt thiong tai day mdc di la nhitng ngay khéng cé hoat dong ciia bao hay dp thap nhiét déi.
Phan tich méi twong quan giita muec nwde tai tram quan trac bo sung va tram thity vin Phii Lam ciing
khang dinh rang nude dang di thuong tai civa bién Tuy Hoa cé thé ghi nhdn dwoc tai tram thity vin

Phu Lam.

T khoa: Triéu cuong, miee nude di thieong, Tuy Hoa.

Ban Bién tap nhan bai: 10/03/2017

1. Mé dau

Muc nuéc ven bién 13 van dé rat quan trong
trong cong tac phong tranh thién tai, quy hoach,
phat trién va an ninh quéc phong vung ven bo.
Dao dong muc nudc bién néi chung va viing ven
bo bién noi riéng c6 thé duge chia ra 1am hai
nhom dao dong chinh: Nhoém dao dong c6 chu
ky: d6 1a dao dong thiy triéu va Nhom dao dong
khong c6 chu ky: dang chi ¥ nhét 1a dao dong
dang, rt do gié va nhiu dong khi 4p. Trong
nhitng dao dong ké trén nguy hiém nhét 1a hién
tuong nudc dang do bao. Tuy nhién, trong mot
s6 trudng hop khong phai 1 hiém da xay ra tai
mot sé ving ven bién, cang bién va cira séng la
hién twong myc nudc bién dang cao bat thuong
ngay ca khi khong c6 bao, trong truong hop nay
goi 1a myc nudce bién dang di thuong.

Khai niém vé muc nudce bién dang di thuong
trong bai bao nay dugc hiéu 12 hién tugng muc
nudc bién dang cao trén nén thuy triéu nhung
khong phai do bio hay ap thap nhiét d6i. Theo
cac nghién ctru ctia nudc ngoai, phan 16n nguyén

Trung tam Khi twong Thity van quéc gia

’Trung tam Dy bdo khi twong thiy van Trung wong

Email: nguyenbathuy01@gmail.com

Ngay phan bién xong: 25/03/2017

nhan gay muc nudc dang di thuong ¢ vung ven
b, clra séng va cang bién 1a do su cong huong
clia cac song dai tir ngoai khoi truyén vao. Cac
song ¢6 chu ky dai nay duoc sinh ra chu yéu boi
mot s6 nguyén nhan nhu: cac qua trinh nhidu
dong khi ap (chénh léch ap suat khi quyén trong
khong gian hep, sy dich chuyén cua cac front
lanh), song than, cac hoat dong dia chan dia
phuong, cac song ndi va dong chay siét. Ngoai ra
nudc dang 16n trong cac dot gié mua manh, kéo
dai, thoi theo huéng on dinh ciing duoc goi la
hién twong myuc nudc bién dang di thuong [3, 4,
5]. Theo nhiéu két qua nghién ctru cua cac
chuyén gia nudc ngoai thi qua trinh nhiéu dong
khi 4p 14 nguyén nhan phd bién gy muc nudc
dang di thuong tai ving ven bo, cua song, trong
cang bién va thuong xay ra trong mot sd thang
nhat dinh trong nam tiy theo timg khu vuc [6].
Tuy nhién, viéc xac dinh chinh xac thoi diém xay
ra van con gip nhiéu khé khin. Trong mot s6
truong hop, mirc do gay thiét hai ciia muc nudc
dang di thuong gay béi nguyén nhan sy nhiéu
dong khi ap khong kém so voi tac dong ctia song
than nén cac chuyén gia nudc ngoai thuong goi

TAP CHi KHi TUQONG THUY VAN

S6 thang 04 - 2017

@



@

BAI BAO KHOA HQC

hién tugng nay la “Meteorological Tsunamis”
hodc song “Seiche” [3, 4, 6]. Tai mot b6 nudce
nhu Nhat Ban, My, Ha Lan, Tay Ban Nha...,
muc nude bién dang di thuong da xuat hién tai
nhiéu viing ven bo, cang bién va ctra song, giy
nén nhiéu tham hoa va dugc gén véi céc tén goi
khac nhau cho tung dia phuong [5, 6]. Tai Viét
Nam, vao céac thang cudi va dau nam tai mot sd
khu vuc & mién Trung nhu Tuy Hoa - Phii Yén
xudt hién muc nude bién dang cao bat thuong
(dan gian hay goi 1a tridu cuong). Ngoai thuy
tridu thi trong cac dao dong nudc 16n rat co thé
c6 dong gop dang ké cua muyc nudc bién dang
do tac nhan khi tuong (nhiéu dong khi 4p hoic
gi6 mua). Pay la mdt trong nhiing ly do giai
thich khong phai tit ca nhirg ngay c6 thuy triéu
cao thi mue nudce lai cao bat thuong ma chi vai
ngdy trong s6 d6. Khi muc nuéc dang di thuong
xuét hién trung voi thoi diém triéu thién vin cao,
két hop vai song 10n s& trd nén rat nguy hiém
gay ra ngap lut, x61 16 ving bd va anh huong téi
cac hoat dong cua tau be do nhiing tac dong theo
phuong thang dimg (muc nudc bién dang cao)
va theo phuong ngang (hé thong dong chay) rat
manh [6].

Nghién ctru xac dinh nguyén nhén va co ché,
tor d6 xay dung quy trinh du bao dao dong muc
nudce bién dang di thuong 14 van dé rat phic tap,
doi hoi phai co su két hgp dong bo gitra hé thong
quan tric khi tuong, hai duong, cac nghién ctiru
thuc nghiém cling nhu céc phan tich, tinh toan
b@fmg md hinh sb tri, cu thé theo 4 noi dung sau:
(1) Thu thap thong tin va diéu tra khao sat, quan
tric; (2) Phan tich nguyén nhédn, co ché hinh
thanh; (3) Xay dung hé théng quan tric, giam
sat; (4) Xay dung cong cu giam sat, canh bao va
du bao.

Trong nghién ctru nay, hién tugng muc nudc
bién dang cao di thuong tai ving ven bién Tuy
Hoa - Phii Yén dugc phan tich dya theo s6 liéu
quan tric muc nude tai khu vue. S8 liéu muc
nudc tai tram thuy van Phu Lam va tram quan
trac bo sung tai cira bién Da Ring trong cac dot
triéu cudng xuét hién tai khu vuc ndy ma céac
phuong tién truyén thong ciing nhu chinh quyén
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dia phuong phan anh dugc phan tich. Két qua
ctia nghién ctru dé khang dinh co hién tuong nay
xuét hién tai khu vire bién Tuy Hoa - Pht Yén va
danh gid dinh lugng cua do 16n nudc dang
di thuong.

2. Hién twong mue nwée bién dang di - S6
liéu va phwong phap nghién ciru

a) Hién twong mwc nwéc bién ding di
thwong tai Phii Yén

Ngoai hién twong muc nudc bién dang cao
bat thudng tai ving ven bién trong nhiing ngay
¢6 bao hodc ap thap nhiét d6i thi ciing khong it
lan xuét hién muc nudc bién dang cao bét
thudng ma dau hiéu nhan 16 nhét 1a trong ngay
¢6 thity tridu cao ma ngudi dan thuong goi la
triéu cuong. Hién tuong muc nudc dang di
thuong da thuong xuyén duoc quan sat thiy tai
céc vung bién nia kin, cang bién va ctra song &
Mién Trung va Nam Bo nudc ta, di duoc ngudi
dan ciing nhu cac phuong tién truyén thong phan
anh. Theo két qua diéu tra khao sat va thu thap
thong tin vé muc nude bién dang di thuong cua
dé tai “Nghién ctu hién tugng myuc nudc bién
dang di thuong khong phai do bio xdy ra tai cac
vung ctra song ven bién Viét Nam” thuc hién
nam 2007 [1] va cac thong tin dugc cap nhat gan
day nhit cho thay muc nude bién dang cao di
thuong da xay ra ¢ hau hét tai cac khu vuc ven
bién tir Quang Tri - Ca Mau, trong d6 triéu
cudng tai Phu Yén dugc nhic téi nhiéu nhat.
Hang nam ct vao cac thang cudi va dau nam (tir
thang 9 - 2 nam sau) tridu cuong tai Phu Yén lai
xuat hién gy nhiéu tac dong toi hoat dong cua
cu dan ven bién tai day.Trong bang 1 1a s6 liéu
thong ké cac dot tridu cudng tai Phii Yén tir nim
1999 s- 2016 ma cac phuong tién truyén thong
da dua tin. Theo do, khu vuc xé6m Ré cua Tuy
Hoa-Phi1 Yén ¢ tan xuit triéu cuong hoat dong
va giy tac dong nhiéu nhét. Tac dong ctia muyc
nude bién dang di thuong 1a rat 16n, myc nudc
bién dang cao kém theo song 1on da gy ngap
lut, sat 16 va pha huay nhiéu cong trinh. Mot s6
thong tin vé tac dong cua triéu cuong Phi Yén
van con luu trén cac bao dién tir nhu: Vao ngay
13-14/12/2014, triéu cudng da gy ngap lut lan
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vao trong bo tdi hon 100 m, véi nhitng con song
cao dén 3 m giy pha hiy nha ctra tai xom R&,
khu phd 6, phudng Phu Pong, TP Tuy Hoa (Phu
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Yén), [7]. Mot s6 hinh anh vé tac dong cua triéu
cuong tai Tuy Hoa - Phii Yén dugc thé hién trén
hinh 1.

(b)
Hinh 1. Mét s6 hinh anh vé tac dong cua triéu cwong tai Tuy Hoa - Phii Yén: (a)Tai xom RG ngdy
14/10/2014; (b) Tai xom Ro ngay 23 thang 12 nam 2014 [8]

Bang I.Téng hop cac dot muc nuwoc bién ddng di tai Phu Yén

TT Noi ghi nhin Ngay xuit hién
1 An Hoa Tuy An Phu Yén 5/11/1999
2 Phu Yén 21-26/12/1999
3 X.H. Sa HuynhT. Phu Yén 10 - 13/12/2000
4 X.Xuan Hai H.Song Cau 7 -9/3/2004
5 X.H.Tran Dai T.Pha Yén 2012/2005
6 Cang ca phuong 6, TP Tuy Hoa (Phu Yén) 9-12/12/2011
7 Phuong Phu Bong, TP. Tuy Hoa 20/2/2012
8 X6m R¢, Tuy Hoa, Phu Yén 12 - 13/10/2014
9 Xo6m R¢, Tuy Hoa, Phu Yén 17-18/11/2014
10 Xo6m R¢, Tuy Hoa, Phu Yén 02/11/2015
11 Phuong Phu Bong 27-30/11/2015
12 Phuong 6,Tuy Hoa 8-9/2/2016
13 X6m R6 - Tuy Hoa - Pht Yén, Cang Ca 24 -25/1/2016
14 Xo6m R¢ -Phu Bong - Tuy Hoa 8-9/8/2015
15 Xom R¢ - Phi Bong - Tuy Hoa 14/12/2014
16 Xo6m R¢ - Pht Bong - Tuy Hoa 22 -23/12/2014
17 Tuy An - Pht Yén 1-4/1/2008
18 Céng Ca - Tuy Hoa 14 va 16/12

b) Nguén sé ligu va phwong phdp phén tich

Tai khu vuc ven bién Phu Yén khong co6 tram
quan trac muc nudc ma chi co tram thay vin ctra
song Pha Lam (cach cira bién khoang 2 km). Do
vay, s lidu quan trac muc nudce tai tram thiy van
Pht Lam trong thoi gian xuét hién mot sb dot
triéu cuong duoc thu thap va phan tich. Ngoai
ra, s liéu quan tric muc nudc bd sung tai cira

bién Tuy Hoa trong thoi gian 3 thang
(15/10/2016 -15/1/2017) duge st dung dé phan
tich cho 2 dot triéu cuong vao cubi thang
12/2016.

Dé xac dinh do 16n nudc dang di thuong
trong cac dot tridu cudng, phuong phap binh
phuong téi thiéu [2] duoc st dung dé phan tich
diéu hoa va duy tinh thuy triéu, sau dé loai bo
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thay triéu tr muc nudce quan tric dé thu duoc
nude dang di thuong.

3. Két qua phan tich mwc nuée bién dang
cao dj thuong tai Tuy Hoa - Phu Yén

Dé khang dinh ciing nhu danh gia dinh luong
muc nude bién dang cao di thudng tai Tuy Hoa
- Pht Yén trong céc dot triéu cuong tai Phi Yén,
sb lidu quan tric muc nude tai cira bién & khu
vuc ndy s& 12 ngudn tin cdy nhat. Tuy nhién, do
tai Tuy Hoa khong ¢ tram quan tric myc nudc
tai ctra bién, ma chi co tram thuy van ctra song
Pha Lam cach ctra bién Pa Rang khoang 2 km.
Khi muc nudce bién dang cao di thuong tai ctra
bién Tuy Hoa thi tram thity van Phu Lam ciing it
nhiéu ghi nhan dugc myuc nudc dang tai day.
Chinh vi vay, sb liéu muc nudc tai thuy van Phu
Lam 1a ngudn duy nhat dé khang dinh c6 ding
hién tuwong muc nudc bién dang cao di thuong
tai cira bién Tuy Hoa nhu bao chi va ngudi dan
phan anh khong, mic du trong mot sb truong
hop muc nudc tai dy bi chi phdi boi i trén song
trong mot s truong hop.

Ngoai ra, dé c6 co sé khoa hoc viing chic hon
nhiam khang dinh ¢ hién tugng muyc nude dang
di thuong tai khu vuc nay, cling nhu danh gia
dinh lvong muc nude dang cao di thuong tai day,
dé tai cAp nha nude "Nghién ciru nguyén nhan
va xay dung quy trinh cong ngh¢ canh béo, du
bao hi¢n tugng muc nudc bién dang di thuong
tai mién Trung va Nam B¢ Viét Nam" da tién
hanh quan tric myc nudc tai cira bién Tuy Hoa
trong thoi gian 3 thang (tu gitra 15/10/2016 -
15/1/2017) nham muc dich ghi nhan dugc muc
nude ding cao di thudng it nhét 1 1an trong thoi
gian nay. Mac du muc nudc dang di thuong hay
xuat hién vao cac thang cudi va dau nam (tur
thang 9 - 2 nam sau), tuy nhién chung ta khong
biét chic khoang thoi gian xudt hién do chua biét
nguyén nhan va co ché gy hién tugng. Chinh vi
vay dé tai quyét dinh tién hanh quan tric trong
thoi gian du dai dé hy vong ghi nhan dugc hién
tuong nay. Tai thoi diém xay ra cac dot tridu
cuong & trén, khu vuc bién Phii Yén déu khong
¢6 hoat dong cuia bao va ap thip nhiét déi.

a) Két qud phan tich tai tram thiiy vin
Phu Lam

Hinh 2 12 ban d cira bién Tuy Hoa va vj tri
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tram Phi Lam va tram quan tric muc nude bd
sung cudi nam 2016. Sé licu quan tric muc nuGe
tai tram thuy van Phu Lam trong nhitng ngay c6
hién tuong myc nudc bién dang cao di thuong
tai ctra bién Tuy Hoa trong qué khir dugc thu
thap. Tuy nhién, trong cac dot triéu cuong dugc
ghi nhan, d c6 nhiéu dot xuat hién trong khoang
thoi gian c6 11 trén cac song ¢ tinh Pha Yén. Do
s6 liéu myc nudce trong nhitng ngay co i rat kho
dé xé4c dinh muc nude dang sau khi loai bo thuy
triéu. Chinh vi vay, chi mot s6 dot nudc dang di
thuong trong nhiing ngay khong co 1t dugc lya
chon dé phan tich. Trong nghién ctru nay, s6 liéu
quan tric myuc nudc tai tram thuy van Phu Lam
trong 4 dot triéu cuong xuat hién trong thoi gian
khong c6 1t dugc lya chon dé phan tich. Theo d6
tir s lidu quan tric muc nudc, sau d6 loai bo sb
lidu thuy triéu (du tinh) dé xac dinh bién trinh
nudc dang.

Hinh 3 14 bién thién myc nudc quan tric, thiry
tridu du tinh va nude dang sau khi di loai bo
thuy tridu trong 4 dot triéu cuong: Pot tridu
cuong ngay 9 - 10/12/2011 (Hinh 3a), ngay
19/2/2012 (Hinh 3b), ngay 14/10/2014 (Hinh 3c)
va ngay 22/12/2014 (Hinh 3d). Trong d6 dot
triéu cudng dém 14/10/2014 va 22/12/2014 da
dugc béo dién tir Nhan Dan md ta c6 nhiéu nha
dan bi song cao téi 3 m danh sap, hon 200 m
dudng bi song khoét sau (Hinh 1) [10]. Két qua
phan tich cho thiy: Trong 4 dot triéu cudng nay
khong c6 dau hiéu rd rang vé su xuat xuat hién
cua lii 16n, tuy nhién dao dong myc nudc tai tram
thuy van Phu Lam khong hoan toan theo thuy
triéu ma it nhiéu bi chi phdi bai dong chay trén
song;Nudc dang 16n nhat khong xuét hién tai
thoi diém muc nudc tong cong 1én cao nhat;
Nudc dang 16n nhat xuat hién trong dot triéu
cuong 9 - 10/12/ 2011 véi d6 cao lén tdi 104 cm
va thoi gian ton tai nude dang > 50 cm kéo dai
t6i 1 ngay. Pot triéu cudng ngay 14/10/2014 mic
du gay thiét hai 16n tai ctra bién Tuy Hoa nhung
nudce dang tai tram thuy van Phit Lam ghi nhan
duogc khong 16n, chi khoang 20 cm. Do vay, tac
dong cua cac dot triéu cudng ngoai nude dang
cao di thuong thi song bién ciing 14 nhan té gay
anh huong lon.
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Hinh 2. Minh hoa cira bién Tt uy Hoa - Phu Yén va vi tri tram thuy van Phu Lam va tram quan trdc
mue nwée bo sung
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(d)

Hinh 3. Bién thién myc nuwée quan trdc, thiy triéu va mede dang tai tram thity van Phii Lam trong
4 dot triéu cwong tai Tuy Hoa - Phii Yén

b) Két qud phén tich tai tram quan tric muwc
nwéc bo sung tai cira Pa Rang

Pé c6 co co khoa hoc viing chac hon ghi
nhan diu hiéu cua nudc bién dang cao di thuong

tai Tuy Hoa - Phu Yén, dé tai cap Nha nudc vé
"Nghién ctru nguyén nhan va xay dung quy trinh
cong nghé canh bao, du bao hién tuong muc
nuéc bién dang di thuong tai mién Trung va
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Nam B Viét Nam” d tién hanh quan tric muc
nude bd sung tai vi tri ngay ctra Pa Rang (Hinh
2 va 4b) v6i muc dich ghi nhan dugc muc nudc
dang di thuong trong cac thang cubi nim 2016
va ddu nam 2017. Vi tri duoc lya chon ndm ngay
sat clra bién nén hau nhu khong bi anh huong
cua It trén song thudc Tuy Hoa. Budc thoi gian

Hinh 5 1a s liéu muc nude quan tric duoc
trong thang 12/2016. Day 1a sb liéu thé chua
dugc xtr 1y. Trong do, tai cac thoi diém c6 danh
dau vong tron 1 khoang thoi gian may duoc rat
1én dé thay pin, con ngoai ra, dao dong muc nudce
1én xudng theo thuy tridu déu dan ngoai trir xuat
hién lién tiép 2 dinh tridu cao nhatvao ngay 14 va
16/12/2016, ngay cac phuong tién truyén thong
dua tin vé triéu cuong Phu Yén. Két qua phan
tich diéu hoa loai bo thiy tricu dé thu dugc bién
thién nudc bién dang di thuong trong 2 dot triéu
cuong dugc thé hién trén hinh 6 cho thay nudc
dang cao nhét 1a 0,6m (ngay 14/12) va 0,7m
(ngay 16/12), déu xuét hién sau khi thuy tridu dat
dinh. Thoi gian ton tai nuwéc dang kéo dai toi 5 -
10 gio, twong duong voi quy md cua nude dang
do bio. Pay 1a ngudn sb liéu rat quan trong vira
khing dinh c6 hién tugng muc nudc bién dang
cao di thuong trong nhirng ngay khong c6 bao,
vira danh giad dugc dinh luong nudc dang
di thuong.

DPé xem xét mdi lién hé gitta dao dong muc
nudc tai cira bién Tuy Hoa va tai tram thuy van

TAP CHi KHi TUQNG THUY VAN
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quan tric dugc lya chon 1a 5 phut dé c6 thé ghi
nhan duogc nhiing dao dong myuc nude co chu ky
ngan hon. Trong khoang thoi gian quan tric da
xudt hién 2 dot tridu cudng tai ddy, ca 2 dot nay
déu duogc nhiéu t& bio phan anh, nhu bao Phi
Yén, VOV [8].

(b)
Hinh 4. (a) Tram quan trdc muwc nwée tai Tuy Hoa - Phit Yén tir 15/11/2016 dén 15/1/2017; (b)
Cao dac vét nude ding trong dot triéu cuong ngay 16/12/2016 tai xom Ré - Tuy Hoa

Phu Lam, hay ndi cach khac 1a khi c6 hién tugng
muc nude di thuong ngoai cira bién Tuy Hoa thi
tram thuy van Phu Lam c6 ghi nhan dugc khong
va nguoc lai 1 tai tram thuy van Phu Lam c¢6 lan
ra ngoai ctra bién Tuy Hoa khong, ta xem xét dao
dong myc nudc tai 2 vi tri ndy trong 2 dot triéu
cudng lién tiép va duoc so sanh tai hinh 7. Thoi
gian xuét hién nudc dang di thuong tai cira bién
Tuy Hoa cling 1a Iuc ¢6 i 16n tai tram Phu Lam.
Ttr bién thién muyc nudc tai 2 vi tri nay c6 thé
thay, trudc thoi diém ngay 14/12/2016 (ngay
xut hién triéu cuong) cling c¢6 1 dot 1ii ma tram
Phu Lam ghi nhan dugc. Tuy nhién, bién thién
muc nudc tai tram cira bién khong th€'1y ¢ dau
hiéu cua Iii trong thoi gian nay, c¢6 nghia s6 liéu
muc nudc tai cira bién khong chiu anh huodng
ctia 1&i ma chi do thiy triéu va cac dao dong phi
diéu hoa c6 tic nhan ngoai bién. Pay 1a minh
chimg rat quan trong dé khang dinh s6 liéu quan
tric muc nudc ma dé tai thuc hién c6 do tin cay
cao dé nghién ctru myc nuéce dang di thudng tai
day. Trong khi do, tai thoi diém triéu cuong tai
clra bién dat dinh (dém ngay 14 va 16/12) thi
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tram Phu Lam cling ghi nhan dugc 2 dinh muc
nude cao hon hin so véi dinh 1 trude va sau thoi
diém triéu cudong xuét hién. Két qua nay da
khing dinh ring myc nuéc dang cao di thudng
tai cira bién Tuy Hoa co thé ghi nhan duogc tai
tram thity van Phti Lam. C6 nghia 1a s6 liéu thu
thap tai tram thuy van Phu Lam trong cac dot
triéu cuong & Tuy Hoa co thé sir dung dé khang
dinh cling nhu danh gia dinh lwong muc nudc
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dang di thuong tai day nhu da phan tich tai
muc 3(a).

Trén ddy 1a nhirng nghién ctru ban dau vé
hién tugong muc nudc bién dang cao di thuong
trong nhirng ngay thoi tiét khong c6 bio tai Tuy
Hoa - Pht Yén. Nhiing nghién ctru nay s€ lam
co s& dé xac dinh nguyén nhan va co ché cua
hién tugng, tr d6 hudng té1 xay dung quy trinh
canh bao, du bao hién tugong nay.
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Hinh 5. Bién thién muc nuée tai tram quan trdc bé sung tqi cua bién T uy Hoa thang 12/2016

6

—Quan tric === Thiy tridu - = Nudc dang
5 |

4

3

Z (cm)

2

1

0

12/6/20160:00
-1

12/11/20160:00  12/16/20160:00  12/21/20160:00

Thoi gian (gid)

Hinh 6. Bién thién myc nuée quan trdc, thity
trieu va nwoc dang tai tram quan trac myc
nuwoc bo sung Tuy Hoa thang 12/2016

4. Két luan

Trong nghién ctru nay, hién tuong myuc nudc
bién dang di thuong hay dan gian hay thuong goi
1a triéu cuong tai Phu Yén dugc phén tich trén
co s sb lidu quan tric muc nudc tai tram thuy
van Pha Lam va tram quan tric muc nudc ngay
tai cira Da Rang (sat cira bién Tuy Hoa) trong cac
dot tridu cuong ma cac phuong tién truyén thong

—Tram quan trdc muc nwéc bd sung

5 ---Tram thdy van Phu Lam

1
1 ! ’,
o

g

A WM Mm)
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Hinh 7. So sanh muc nuoc quan trdc tai tram
quan trdc miee nuée bo sung Tuy Hoa va tram
thuy van Phu Lam thang 12/2016

cling nhu chinh quyén dia phuwong da thong tin.
Trong d6 véi cac dot tridu cuong trudce thoi diém
thang 12/2016 stir dung s6 liéu muc nude tai tram
thity van Phii LAm trong mot sb dot triéu cuong
xudt hién vao nhitng ngay khong co 1ii trén cac
song tai Tuy Hoa. Véi dot triéu cuong ngay 14
va 16/12/2016 s6 liéu tai tram quan tric bo sung
dugc sir dung dé phan tich. Mot s6 két qua chinh
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dat dugc nhu sau:

- Trong 4 dot triéu cudng xudt hién vao nhimg
ngay khong co 1a thi tram thiy van da ghi nhan
dugc nudc dang di thuong voi nude dang 1on
nhit trong dot tridu cuong ngay 9 - 10/12/2011
1én t6i 104 cm. Pot tridu cudng ngay 14/10/2014
mic du dugc bao chi néu cé nhiéu thiét hai
nhung nudc dang tai tram thiy van Pht Lam chi
khoang 20 cm.

- Tram quan tric muc nude bd sung tai ctra
Pa Riang thang 12/2016 ghi nhan dugc 2 dot
nuoc dang di thuong tai Tuy Hoa véi d6 cao 0,6
va 0,7 m. S6 lidu da khing dinh lai c6 hién tugng
nudce bién dang tai Tuy Hoa ma trude d6 nhiéu y
kién van con ngo vuc do chua co6 s6 liéu co do tin
cay cao.

75

- Phan tich mdi twong quan myc nudc tai tram
thity van Phu Lam va tram quan trac muc nudc
bd sung tai ctra bién Tuy Hoa trong thang
12/2016 di khang dinh ring nudc dang tai cira
bién Tuy Hoa co thé ghi nhan duogc tai tram thuy
van Phi Lam va muc nudc tai ctra bién khong
chiu tdc dong cua Ii trén song tai Tuy Hoa .

Két qua nghién ctru & trén rat c6 y nghia trong
nghién ctru hién twong muc nudc bién dang tai
Tuy Hoa - Phii Yén, trude hét da khang dinh co
hién tugng myc nude dang di thuong trong thoi
ky khong c6 bdo. Nguodn s liéu nay s& lam co s&
dé nghién ctru xac dinh nguyén nhéan va co ché
gdy hién twong myuc nudc bién dang di thuong
tai khu vuc nay, day cling 1a nhitng néi dung
trong cac bai bao ké tiép.

Léi cam on: Nghién ciru ndy duwoc tai tro boi Bé Khoa hoc va Cong nghé trong dé tai "Nghién
citu nguyén nhdan va xdy dung quy trinh cong nghé canh bdo, dir bdo hién tiwong muc nwée bién
ddng di thuwong tai mién Trung va Nam B¢ Viét Nam", ma s6 PTTPL-CN.35/15. Tdp thé cdc tdc gid

xin chan thanh cam on.

Tai liéu tham khao
1. Bui Xuén Théng (2007), Bdo cdo tong két de tai cap Bé “Nghién ciru hién tiwong muc nude

bién ddng di thiwong khéng phdi do béo xdy ra tai cdc ving cira song, ven bién Viét Nam .

’

2.Pham Vin Huén (2011), Du tinh thuy triéu bang phwong phdp phén tich diéu hoa, Nha xuat ban

khoa hoc va k¥ thuat, Ha Noi.

3. De Jong, M P. C. (2004), Seiche characteristics of Rotterdam Harbour, Coastal Engineering,

51,373 - 386.

4. Garcies M., Gomis D. and Monserrat S. (1996), Pressure-forced seiches of large amplitude in
inlets of the Balearic Islands. Part II: Observational study, J. Geophys. Res, 101, 6453 - 6467.
5. Monserrat, S., Vilibi, I. and Rabinovich ,A. B. (2006), Atmospherically induced destructive

ocean waves in the tsunami frequency band.

6. Rabinovich A., B. (2009), Seiches and Harbor Oscillations - Handbook of Coastal and Ocean
Engineering (edited by Y.C.Kim), World Scientificc Publ., Singapoure.

7. Trinh K& (2014), Triéu cuwong tan phd hdng chuc nha dan, Bao dién tir Nhan dan,

http://www.nhandan.com.vn/xahoi/item/25163902-trieu-cuong-tan-pha-hang-chuc-nha-dan.html.
8. Lé Biét (2016), Triéu cwong phd hiy ké xém Ré, Bao dién tir VOV, http://vov.vn/tin-24h/phu-

yen-trieu-cuong-pha-huy-ke-xom-ro-578587.vov.

TAP CHi KHi TUQNG THUY VAN

S thang 04 - 2017



76 BAI BAO KHOA HQC

ANORMALYZE OF WATER LEVEL (SPRING TIDE) IN TUY HOA -
PHU YEN
Tran Hong Thai', Tran Quang Tien?, Nguyen Ba Thuy?, Duong Quoc Hung!
"National Hydrometeorological Service
*Vietnam National Hydrometeorolocical Forecasting Center

Abstract: In this paper, the phenomenon of anormalyze of water level during the spring tides in
Tuy Hoa - Phu Yen was analyzed based on the observation data recorded at Phu Lam station,
a esuary hydrological station located about 2 km from the Tuy Hoa coast line. In additional, the
water level data at a temporacy tide station in Da Rang during December 2016 was also used for
analyze. The results show that during the spring tide in Tuy Hoa - Phu Yen that the media as well as
the local resident inform, the Phu Lam station was recorded anormalyze of water level. The tide
station at Da Rang was recorded two peakof surges occured on December 14 and 16, 2016. It
confirmed that high water level has been occured at the coastal area of Tuy Hoa even without the
tropical cyclon affect. The analysis data also confirmed that the anormaly water level at the coastal
area of Tuy Hoa could be recorded at Phu Lam Hydrological Station.

Keywords.: Anormalyze of water level, Spring tide, Tuy Hoa.
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UNG DUNG MO HINH THONG KE DU"BAO DONG CHAY
THANG PHUC VU QUY TRINH VAN HANH LIEN HO
CHUA SONG SE SAN TRONG MUA CAN

Tran Hong Thai', Phung Tién Diing?, Poan Vin Hai,
Poan Quang Tri, Dwong Qudc Hung'

Tém tat: Trong Quy trinh vin hanh lién ho chita (QTVHLHC) séng Sé San quy dinh trach nhiém
ciia Trung tam KTTV quéc gia phdi thwc hién dir béo han dai (thang) mia can doi véi cdc vi tri thiy
van khéng ché trén liu viee séng Sé San cung cdp cho cdc co quan chire ning dé phuc vu QTVHLHC.
Nhém nghién cieu ving dung mé hinh thong ké Hoi quy da bién dé xdy dung phan mém dy bdo dac
trung dong chay thang trén séng Sé San. S6 liéu dwa vao ding dé hiéu chinh mé hinh tir 1990 -
2010 va két qua kiém dinh nam 2011 - 2014 cho két qua khd tot. Tir nhitng két qua dé nhém nghién
cuu xdy dung phan mém ¢6 kha nang ho tro cho cac dw bdo vién trong qud trinh tac nghiép duw bdo
phuc vu VHLHC va dép iing cdc yéu cau ngay cang cao ciia xd hdi diedi sw phdt trién khéng ngirng

ciia hé thong ho chira thity dién trén séng Sé San. Pdy cé thé la mét cong cu hiéu qua phuc vu tot

cho cong tac dy bdo nghiép vu trong tuong lai.

Tir khéa: Pdc trung dong chay thang, Séng Sé San, Mé hinh hoi qui béi, Cong nghé duw bdo

han dai.
Ban Bién tap nhan bai: 15/3/2017

1. Mé dau

Hién nay nhom phuong phap thong ké va hoi
quy duogc st dung trong du bao thuy van han
vira, han dai kha pho bién pho bién trén thé gisi
va ca ¢ nude ta. M6 hinh thdng ké du bao dong
chay mua dugc phat trién trén co so mdi quan hé
trong qua khtr ciia dong chay va du bao khi hau.
Céc phuong phap thong ké dé du bao dong chay
theo mua da dugc phat trién nhiéu thap ky trude
vi sy twong quan dang ké giira luong mua trong
tuong lai hodc dong chay va chi s6 khi hau [1, 2,
3], tiép tuc dugc phat trién gin dy. Phuong phap
Bayesian Joint Probability (BJP), két hop giita
chi s6 khi hau va dong chay qua khtr dé du bao
dong chay mua trude da duoc phat trién va thi
nghiém ¢ nhiéu dia diém ¢ Uc [4, 5, 6]. Mot vai
phuong phap trong du bao dong chay theo mua
da duoc nghién ctru nhu: (1) Phuong phap hdi

"Trung tam Khi twong Thity van quéc gia
’Trung tdm Dy bdao Khi twong Thity van Trung
wong

3Tap chi Khi twong Thity van

Email: ptdung77@mail.com

Email: doanquangtrikttv@gmail.com

Ngay phan bién xong: 20/4/2017

quy da bién co thé duogc gidi thiéu trong du bao
dong chay mua c6 thé giai quyét véi sy da cong
tuyén cia cac bién du bao. Phuong phéap nay
hién dang duoc sir dung chu yéu trong hdi quy va
hoéi quy Z-score, nd c6 hiéu qua trong viéc loai
b6 cac van dé cong tuyén. Ngoai ra cac phuong
phap khac nhu phan tich twong quan chuin
(Canonical Correlation Analysis (CCA)), hoi
quy binh phuong nhé nhat (Least Squares Re-
gression (LSR)) ¢6 thé duoc ap dung dé du bao
dong chay theo mua dé Gmg pho véi cac van dé
cong tuyén. Tuy nhién, viéc ap dung cac phuong
phap thay thé trong du bao dong chay mua chi ap
dung & giai doan dau; (2) Phuong phép chinh
phuc vu dy bao dong chay theo mua & mién Tay
Hoa Ky van dua trén phuong phéap hoi quy. Ris-
ley va cac cong su (2005) [7] da phat hién vi¢c
mg dung ctia mang than kinh nhan tao (ANN)
phuc vu du bdo dong chay theo mua. Mac du
muc ti€u cai thién do chinh xac du bao béng cach
sir dung mang than kinh khong phai 1a két luan
trong nghién ciru ciia ho, nhung né cung cip mot
hudng mdi cho viée ap dung cac phuong phap
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phuc tap hon trong dy bao dong chay theo mua;
(3) C6 hang tram céc bién dau vao cé sin cho
dong chay theo muia trong viéc phat trién phuong
trinh dy béo. Viéc lua chon céac bién quan trong
va xay dung cac phuong trinh dy bao dang tin
cdy luon ludn day thach thirc. Ngoai ra, tim kiém
su két hop cac bién tdi wu hodc gan t6i uu nhu dé
xut ctia Garen (1992) [8], su phat trién céac chi
s6 hdn hop va sir dung chiing 1am dau vao cho
phuong trinh hdi quy da bién ciing can phai dwoc
kiém tra trong qua trinh xay dung phuong trinh
du bao dong chay theo mua.

O Viét Nam, du bao han vira, han dai mua can
dd duoc quan tim tir nhitng ndm 60. Mot sb cac
phuong phép dy bao han vira, han dai cua nude
ngoai da dugc nghién ctru rng dung vao du béo
dong chay 10 ngay, thang, mua, nim tai mot sd
tram co ban trén hé thong song Hong, song Thai
Binh, nhu xay dung quan hé dong chay thang véi
su bién d6i cia cac dang hoan luu khi quyén;
phuong phap thong ké khach quan; phuong phap
dién bién lich st cia Duong Giam So; phuong
phap Vine-Hop, khai trién chudi dong chay nim
dudi dang téng cua cac ham diéu hoa; phuong
phap dong luc thong ké ctia M. Alokhin; phuong
phép phan tich phan 16p; phuong phéap tuong tu;
phuong phap phan tich tong hop... Co thé tong
hop cac phuong phap du bao han vira, han dai
vao 3 nhom chinh: Nhom 1: M6 hinh tuong quan
vo1 hoan luu khi quyén, khi hau dua trén co so
xay dung mdi quan hé cua dong chay mua can,
thang véi chi tiéu hoat dong cia mat troi, cac
dang hoan luu khi quyén, cac yéu t6 khi hau mat
dat hodc trén cao. DPdi voi cac nude trong khu
vuc nhiét déi gi6 mua nhu nudc ta, thuong xay
dung cac mbi quan hé dong chay vai cac chi tidu
hoat dong ctia mat troi, cdc dang hoan luu khi
quyén, chi tiéu hoat dong cua Dao dong Nam
ban cau (SOI), vé hién tuong El-Nino, La
Nina,... cling nhu cac yéu t6 khi hdu mat dat va
trén cao; Nhom 2: Cac mo hinh nhan thic duoc
xay dung dya vao co so vat 1y ciia cac mdi quan
hé giira dong chay va nhan t6 anh huéng. Nhém
nay c6 thé dung dé du bao dong chay han vira
cho song tu nhién ciing nhu c6 diéu tiét ciia hd
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chtra nude. Tuy nhién, thoi gian du kién cia
chung con han ché, phu thude nhiéu vao du bao
luong mua trong thoi gian dy kién; mirc dam bao
con han ché trong cac thang giao thoi giita hai
mua. Mac du vay, cung voi su phat trién cua du
bdo mua so tri voi cong nghé¢, ky thuat mai,
nhoém nay c6 nhiéu trién vong g dung tét vao
du bao han vira dong chay can trén cac song subi
¢ Viét Nam; Nhom 3: Cac phuong phap nhan
dang - twong tu va phuong phéap théng ké xac
suat, phuong phap théng ké khach quan ciing
duoc st dung trong du bao han dai dong chay
song. Phuong phép nhén dang tuong tu dugc
dung & nhiéu dang khac nhau, tir don gian, véi
mot hodc hai nhan t6 du bao, dén phtc tap voi
hang tram nhan t0, hang chyc loai sb liéu khac
nhau. Phuong phap da dugc nghién clru ung
dung trong dy bdo han vura, du bao thang va
phan phdi dong chay cac thang trong nam.

Muc tiéu cuia nghién ctru nay la: (1) Xay dung
duoc phuong an dy bao phuc vu du bao dong
chay thang trong mua can trén song S€ San; (2)
Gidi thiéu phan mém phuc vu du bao dong chay
thang trong mua can trén song Sé San, day chinh
1a mot cong cu hd tro hitu hiéu ddi véi cac du
bao vién trong qua trinh tac nghi¢p du bao phuc
vu VHLHC.

2. Phuong phap nghién ciru va tai li€u thu
thap

2.1 Tong quan khu vwe nghién civu

Séng Sé San la mdt trong cac nhanh 16n cua
luu vuc ha du song Mé Kong. Song S€ San dugc
bat ngudn tir ving ndi cao Ngoc Linh tinh Kon
Tum thudc phia Bic Tay Nguyén cua Viét Nam,
chay sang Campuchia va sau nhap voi ha luu cac
song Srépdk, SEKong sau d6 nhap vao song Mé
Kong ¢ Strung Treng. Trén lanh tho Viét Nam,
song S¢€ San nam trén hai tinh Kon Tum va Gia
Lai v6i chiéu dai 230 km,dién tich luu vuc
11.620 km?. Luu vyc co toa do dia ly 13%45” -
15°14° vi d6 Bic; toa do 107°10” - 108°24” kinh
do bong (Hinh 1). Song S€ San c6 mat do ludi
song vao loai trung binh. P4 vao dong chinh Sé
San c¢6 27 nhanh song sudi 16n nho, nho nhat 1a
subi Pic Mi co dién tich luu vuc 1a 20 km? va
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16n nhat 14 luu vuc song Pak Bla c6 dién tich luu
vuc 14 3507 km?2. Nhitng nhanh d6 vao dong
chinh Sé San phai ké dén 1a cac nhanh: Pak PSi,
bik Bla, Krong PoCo, Sa Thay, Pik To Kan [9].

Luu vuc song Sé San nam trén ving khi hau
nhi¢t déi gié6 mua cao nguyén, theo do khi hau
dugc chia lam hai mua tach biét voi sy tuong

BAI BAO KHOA HQC

tur thang 7 - 11, voi thoi tiét Am u6t, mua nhiéu,
muia kho tir thang 12 - 6, véi thoi tiét kho, it mua.
Luong mua trén luu vuc song S€ San phan hoa
sdu sdc va bién dong kha phic tap theo nam,
mua va theo khong gian. Tong lwong mua mua
kho trén Iuu vuc chi chiém khoang 1/3 tong
lwong mua nam.

phan sau sic. Mua 1ii trong QTVHLHC quy dinh

o

Qudng Nam

CHU GIAI
Tram thiy wan
Tram khi twgmg
Tram do mura
Thdry i
Sang nhdnh

= Edng chinh

o

Kilometen

B Hb chira

40

Hinh 1. Ban dé vi tri luu viee song Sé San

2.2 86 liéu xdy dung phwong dn

S6 liéu dong chay

Dé dic trung cho luong trit nude trong song
va kha nang diéu tiét dong chay cua luu vuc
nhém nghién ctru str dung s liéu dong chay luu
luong trung binh thang va luu luong ngay cudi
thang trudc tai boén tram thuy vin: Kon Plong,

Kon Tum, Pik T6, Pak M6t va bén vi tri hd
chura: Pleikrong, laly, S€ San 4 va S€ San 4A.
S6 liéu khi tuong
Dé chon cac yéu t6 khi tuong dua vao co so
s6 liéu ban dau, di tién hanh danh gia vé chét
luong, o dai va tinh lién tuc cua sb liéu quan
tric vé cac yéu td khi tuong tai cac tram khi
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tuong mat dét trén luu vuc song S¢é San va lan
can. Két qua da chon dugc bdn tram khi tugng:
bik To, Kon Tum, Yaly, Pleiku co s6 liéu quan
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tric déy du, dac trung cho khi hau khu vuc
nghién ctru dugc trinh bay trong bang 1.

Bang 1. Céc nhan 16 khi twong diing d@é dw bdo ddc trung thity van

1. S6 ngay mua trong thang
2. Tong lugng mua thang

3. Nhiét d¢ trung binh thang
4. Nhiét d6 cao nhét thang
5. Nhiét d6 thap nhét thang

6. Do am tuong ddi trung binh thang
7. D06 am nho nhét thang

8. Tong lugng bdc hoi thang

9. Téng s6 gio nang trong thang

! o Ao
N
A b q EQ
c 4s
3 TAHITI \
10e 150e 160e 150w 0w 80w

Hinh 2. Nhiét d¢ nuée bién I6p mdt

S6 ligu vé hoan luu

S6 lidu vé hoan luu dudi dang chuan sai thang
cua cac déc trung sau da dugc st dung:

- Chi s6 dao dong nam ban cau SOI;

- Nhiét d6 nudc bién 16p mat khu El Nino A,
khu EI Nino B, khu El Nino C va khu El Nino D

Vi tri ap cao Thai Binh Duong dugc biéu thi
bang dudng déng 4p trén ban d6 AT500mb bao
gdm: tram sb 58847, s6 91115, sb 91131, s
91245, 6 98327.

bé théng nhét véi liét sb lidu cua yéu td du
béo, s6 liéu ctia cac nhan td du bao cling da duogc
thu thap tr nam 1990 dén nay. B9 s6 lidu cac
nhan t6 dy bao kha day du va lién tuc. Nhimng s6
liéu da duoc tinh toan, bd sung theo sb liéu cac
tram tuong ty va chinh bién theo cac quy trinh
quy dinh cua nganh khi tugng thuy van.

2.2 Phdn tich dnh hwong ciia ENSO dén
dong chady thang mua can

a) Anh huong cia ENSO dén thoi gian xudt
hién dac trung dong chay can

Theo QTVHLHC song S€ San, mua can trén
luu vuce song Sé San bat dau vao thang 12 va két
thac vao thang 6. Qua két qua nghién ctru cho
thay, hau hét cac dot El Nino gay tham hut lugng
mua phd bién tir 25 - 50% so véi TBNN ¢ hau
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hét cac vung, cac dot La Nina cling lam cho
lugng mua bi tham hut ¢ cac tinh Tay Nguyén.

El Nino ludn Ia tac nhan tao ra mtic dd can
kiét & cac song sudi. Thoi gian can kiét kéo dai,
muc nude séng sudi xudng thap, tham chi nhidu
song sudi khong con dong chay dan dén tinh
trang thiéu nudc nghiém trong cho sinh hoat, san
xudt nong nghiép va phat dién. RS nét nhat 1a El
Nino 1997 - 1998, mua can 1997 - 1998 trén cac
song ¢ Tay Nguyén kéo dai tur 7 - 10 thang.
Chang han, trén song Pakbla tai Kon Tum kéo
dai tur thang 12/1997 - 8/1998. Xét quan hé gitra
chi s6 SSTA ctia nhitng nam El Nino va La Nina
v6i dong chay nam va dong chay mua can trén
cac song Krong Poko, Bak To Kan, Dakbla chi
ra trong bang 2 cho thiy:

Trong nhitng nam El Nino:

- Céc tram do dong chay trén hé théng song
Sé san déu co hé s6 twong quan 16n hon 0;

- Pbi voi dong chay niam, xu thé va muc do
anh hudng cua El Nino khac nhau gitia cac song.
Trén song Pakbla hé sd twong quan giira chi sd
SSTA véi dong chdy nam cao hon cac song khac,
tuong quan cua song Pik To Kan 13 nho nhat.

- Tuong ty Qu, xu thé va mtrc d6 anh hudng
ctia El Nino dén dong chay mua can khac nhau
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gitta cac song. Trén séng Pakbla hé sb twong
quan giira chi s6 SSTA v&i dong chay can cao
hon céac song khac dat khoang 0,3 - 0,5, sau do
dén song Krong Poko dat khoang 0,3 - 0,4, twong
quan cua séng Pik To Kan 1a nho nhat.

Trong nhitng nam Lanina:

- Péi voi dong chay nam, xu thé va muc do
anh huong ctua Lanina khac nhau gitra cac song.
Hé sb tuong quan gitta chi s6 SSTA véi dong
chay nam tai Konplong trén séng Dakbla va hd
Pleikrong trén song Krong Poko cao hon céc
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song khac dat khoang 0,5 - 0,6%, cac vi tri con
lai hé sé twong quan dat khoang 0,25 - 0,45,
riéng tai Kontum 13 nho nht.

- Tuong tu Qn, xu thé va murc do anh hudng
cia Lanina dén dong chay mua can khac nhau
gilta cac song. Trén song Krong Poko hé sb
tuong quan giita chi s6 SSTA vdi dong chay can
dat khoang 0,15 - 0,4, song Krong Ana dat
khoang 0,05 - 0,17, song Sé San quan hé chat
nhét dat 0,4 va song Dik To Kan dat 0,28.

Bdng 2. Hé s6 twong quan giita cdc ddc trung dong chay voi chi s6 SSTA trung binh nam trong
cac nam El Nino va La Nina

Tuong quan hé sé SSTA véi

Tuong quan hé sb SSTA véi

Tram thuy van Séng dong chay nam Elnino dong chay nam Lanina

Nam Mua can Nam Mua can
Kon tum bakbla 0.25 0.34 0.1 0.17
Konplong bakbla 0.5 0.55 0.6 0.05
bik to bak To Kan 0.1 0.08 0.33 0.28
bak mod Krong Poko 0.16 0.4 0.27 0.15
Yali Sé san 0.3 0.2 0.41 0.4
Pleikrong Krong Poko 0.24 0.3 0.54 0.38

Trong nhitng ndm El Nino, phan 16n cac tram
c6 dong chay nam va dong chay trung binh mua
can nhé hon trung binh nhiéu ndm tr 5 - 15%, tai
Yaly nho hon 28%, riéng tai Konplong va Dak
mod tuwong duong muc TBNN, nam Elnino
manh nhu nam 2015 dong chay muia can nho hon
TBNN cao nhit tai PleiKrong 1én dén 31% chi

yéu do lwong mua giam va luong bdc hoi ting.
Trong nhitng ndm La Nina, dong chdy ndm céc
song thudng 16n hon trung binh nhiéu nam tir 3
- 16%, nam Lanina manh nhu nam 1999, tai
PleiKrong dong chay mua can 16n hon cao nhat
41% so voi TBNN (Bang 3, Bang 4).

Bang 3. Luwong dong chay nam anh hwong Elnino va Lanina trén luu viec song Sé San

Tram Q TB nim q TB ném (g TB nﬁ.m % 9 TB pém % 9 TB pém
ndm Elnino ndm Lanina nam Elnino nam Lanina
Kon tum 96.1 87.7 109 -9 13
Konplong 44.5 44.5 48.4 0 9
bak mod 73.9 75.8 76.3 3 3
Yali 263 247 282 -6 7
Pleikrong 130 119 145 -8 12
Bang 4. Luong dong chay mua can cua nam anh huong Elnino va Lanina trén luu viee song Sé san
Q TB miia Q miia can QTB rvnl‘la % Q TBV mua % Q TBV mua
Tram N . can nam can nam can nam
can nam Elnino . . .
Lanina Elnino Lanina
Kon tum 60.1 55.2 69.5 -8 16
Konplong 26.4 29.7 27.5 13 4
bak mod 39.2 37.1 42.8 -5 9
Yali 141 102 153 -28 9
Pleikrong 59.3 52.4 68.2 -12 15
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Dbi v6i dong chay mua can, trong nhitng nim
El Nino va Lanina, lugng dong chdy 1 thang nho
nhit va 3 thang lién tuc nho nhat & hau hét cac
tram déu 16n hon tri s6 trung binh nhiéu nim
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cung thoi ky twong ing khoang 5 - 20%, riéng
tram DPak Mdd luong dong chay 1 thang nho
nhit va 3 thang lién tuc nho nht thip hon TBNN
5% (Bang 5, bang 6).

Bdng 5. Lwong dong chay 3 thdng lién tuc nhé nhat ciia ndm dnh hwéng EIl Nino va La Nina trén
luu viee song Sé san

7 ) 7 0 0
Q TB 3 théng Q TB 3 Ehang Q TB 3 ‘Ehang % Q TB'3 % Q TB. 3
Tram . min nam min nam thang min thang min
min . . . . . )
Elnino Lanina nam Elnino nam Lanina
Kon tum 39.3 39.5 44.1 1 12
Konplong 21.3 24.9 223 17 5
Pak mdd 22.1 23.5 20.9 6 -5
Yali 293.0 317.6 310 8 6
Pleikrong 109 115 121 6 11

Badng 6. Lwong dong chay thdng nhé nhat ciia nam anh huwéng Elnino va Lanina trén leu viec
song Sé san

p p o o
QTB 1 thang Q TB 1 ‘Ehang Q TB 1 ‘Ehang Z Q TB. 1 %0 Q TB‘ 1
Tram . min nam min ham thang min thang min
min . . . . . .
Elnino Lanina nam Elnino nam Lanina
Kon tum 35.1 34.2 41.2 -3 17
Konplong 19.2 21.7 20.9 13 9
bak mod 20.4 21.8 19.3 7 -5
Yali 80.8 90.6 84.9 12 5
Pleikrong 31.0 32.8 353 6 14

2.3 Co sé phwong phdp héi quy bji

MBS hinh hdi qui boi dya trén s6 liéu quan tric
trong quéa khir thiét 1ap mot phuong trinh tuyén
tinh, mo ta mdi quan hé giita yéu t6 du bao véi
céc nhan t6 anh huong. M6 hinh hdi qui boi co
dang tong quat sau:

thé xac dinh bang phuong phap tdi thiéu ham
muc tiéu S(a):

S(a) =" Z{Y —[ao " Zajxi,jﬂz 3)

n'ig

Lay dao ham thanh phan ham S(a) theo timg
tham s6 aj va cho bang 0 ta dugc hé phuong trinh

Yi=a,+ ElaJXiJ tE (2) coOm+l an:
, ds
Trong do: aj (j = 1- m) la cac tham s6 chua a=0 4)
biét; [1; 1a sai s6 ngau nhién. Cac tham s a; co !
) 3 s 3 5)
ap +a1 ZXl,i +a2 ZXZ,i +,,,+am ZXm,l = ZYI
i=1 i=1 i=1 i=1
n n 2 n n n
ag XXy jta; X ity XXt ta, XXX = 2YX (6)
i=1 i=1 i=1 i=1 i=1
n n n n n
ao_?Xm,i +a1'72X1’iX1’i +a2'72Xm’iX1’i +...+ am'Esz,i = ZYIXLi (7)

i=1 i=1 1=1
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Va viét hé phuong trinh trén dudi dang ma trén ta dugc:

1 X Xgpe X
X, X X e X,
) S— ’
X XXX

hay C x A = B; va véc to tham sb hoi qui A s&
bang tich cia ma tran nghich ddo C! vé&i vécto B.
>A=C!xB.

2.4 Co 56 phwong phdp xdy dung phin mém
phuc vu dw bdo

trung thay van (Max,
Min, Trung binh)

\.A\

Cap nhat s6 liéu dau
vao

S6 lidu thyc do cac dic

Cac ddc trung khi

tuong, chi s6 Enso

/

\ Tuyén chon céc nhan

, n
Xk = E(Xj,iX k,i) ®)
i=1
YO a,
YI] al
N ©)
Y, a,

Phan mém dugc xay dung bang ngdn ngir 1ap

trinh C# phuc vu du bao han dai luu vuc song Sé

San. Khai quat hoa so dd khéi qua trinh xdy
dung phan mém duoc trinh bay trong hinh 3.

Chon d&c trung thay
van dy bao

8 khi twgng dé dy bo >

Chon thoi gian dy bdo

(théng)

I
(=]

Hinh 3. So do khéi xdy dwng phan mém di béo

3. Phan tich két qua va danh gia

3.1 Nghién ciru xdy dwng phwong dn

Dé tuyén chon bd nhan té tdi wu, phuong
phap phan tich twong quan véi mé hinh hoi qui
boi da dugc st dung nhdm tim dugc nhém céc
nhan t6 ma t6 hop ciia chiing theo nghia hdi quy
tuyén tinh c6 chtra dung nhiéu thong tin nhat tir
cac Co sO s liéu 1. Céc bd nhan td tdi vu nay
phai dam bao dap g day du céc chi tiéu thong
ké vé phuong sai, trung binh, chi tiéu thong tin...
va muc tiéu cubi cung la c6 mic dam bao du bao
16n nhét co thé. Cac phuong trinh du bao téi vu

duoc xay dung riéng biét cho dong chay thang.

Trén co s& tuyén chon cac nhan t6 trong co
s0 6 liu, str dung phan mém hdi quy da bién da
xdy dung dugc cac phuong trinh t6i wu du bao
dong chay thang cua 4 vi tri thuy van ké trén.
Bang 7 s& trinh bay tom tit vé phwong trinh tdi
wu va cac chi tiéu chit luong thong ké. Panh gia
két qua tinh toan theo cac phuong trinh tai 8 vi
tri cho két qua kha tét véi chi tiéu danh gid s/[]
dao dong tur 0,7 - 0,89; theo P% dao dong tu
75 - 95% (Bang 8).
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Bdng 7. Cdc phwong trinh tinh todn luu heong trung binh thang dén cdc tram thiy vin
va hé chira trén lwu viee séng Sesan.

Fl;l;u tr;neljlh 3 Phuong trinh tinh toan
1 Déc T6 Qu(t+l)= 42,15 + 0,35Qc(t) - 0,99Tmax(t) - 0.004S(t) - 0,003E(t) -
0,041Hmin(t) + 0,011X(t) -0,135Nx(t) - 0,578SSTC(t) + 0,1 5SH500A(t)
5 Péc Mod Qu(t+1)= 42,15 + 0,35Qc(t) - 0,99Tmax(t) - 0.004S(t) - 0,003E(t) -
0,041Hmin(t) + 0,011X(t)-0,135Nx(t) - 0,578SSTC(t) + 0,15H500A(t)
3 Kon Tum Qu(tt1)= 563,9 + 0,155Qc(t) - 9,72Tmax(t) - 0,195(t) + 0,025E(t) -

0,165Hy(t) + 0,18X(t) -3,79Nx(t) - 11,09SSTC(t) + 1,88H500C (1)

4  Kon Plong

5  Play krong

Qu(t+1)=387,6 + 0,21 Qc(t) - 5,36 Trman(t) - 0.067 S(t) + 0,064 E(t) - 1,87
Hunin(t) + 0,019 X(1) - 5,8 SSTC(t) + 1,21 H500C(t)

Qu(t+1)= 988 - 14,6 Tmax(t) - 0.289S(t) + 0,069E(t) - 2,9Htb(t) + 0,44X(t) -
3,2Nx(t) - 17,99SSTC(t) + 3,47H500A(t)

Qu(t+1)= 2703 - 30,5 Tmax(t) - 0,16 S(t) - 0,82 E(t) -1,64 Hy(t) + 0,36 X(1)

Qu(t+1)= 1744 - 35,2 Toan(t) - 0,15 S(t) - 0,46 E(t) +2,15 Hy(t) + 0,79 X(t) -

Qu(t+1)= 2341 - 30,9 Tomax(t) - 0,12 S(t) - 1,48 E(t) +0,5 Hy(t) + 0,62 X(t) -

6 YAy 5 I N() - 24,6 SSTC() - 7,69 HS00E(t)
7o Sesand g 03 N(t) - 31,8 SSTC(L) + 4,65 HS00E(t)
8 Sesan 4A

4,42 Nx(t) - 31,7 SSTC(t) - 1,9 H500E(t)

Trong do: Quw(t+1): Luu lugng trung binh
thang thtr t +1; Qq(t): Luu lugng ngay cudi thang
thir t; X(t): Tong luong mua thang thi t; Nx(t):
S6 ngay mua thang thir t; Huin(t): DO 4m thap
nhat thang tht t; E(t): Tong luong bdc hoi thang
thir t; S(t): Tong s6 gid ning thang thit t; Tmax(t):
Nhiét d6 khong khi 16n nhat thang thu t;
SSTC(t): Chuén sai nhiét d6 nudc bién khu El-
Nino C thang thur t; HS00A(t): Vi tri &p cao Thai
Binh Duwong tram sé 58847 thang thu t,
H500E(t): Vi tri 4p cao Thai Binh Duong tram s6
98327 thang thir t (tai thoi diém lam du bao).

Phan tich twong quan ctia cac bién doc 1ap voi
nhau nhin chung 12 rat 16n, diéu nay chirng minh
mdi quan hé gitra cac bién doc 1ap nay khong co
mdi twong quan va né cang khang dinh tinh “doc
1ap” tot gitra cac bién doc lap. Do d6 dbi vi mdi
phuong trinh cho timng vi tri tram thi mdi quan

hé giita yéu t6 khi trong ma chit ché thi cac yéu
t6 s& khong duoc chon vao phuong trinh héi quy
boi. Vi du d6i v6i tram Kon Tum: Moi quan h¢
giita yéu t6 Tb v6i Ti va Tb v6i Hb ¢6 hé s6
tuong quan Pearson cao, cho thdy cac yéu té nay
¢6 tinh twong quan rit manh mé gitra cac bién,
nhu vdy yéu t6 nhiét d6 trung binh, nhiét do tbi
thap va d6 4m trung binh 14 3 yéu t6 khong duoc
chon chung khi dua yéu t6 khi tugng tram Kon
Tum vao trong phuong trinh hdi quy boi, trong
khi d6 mdi quan hé giira cac nhan t khac c6 chi
s6 twong quan Pearson thip nhung lai c6 mbi
tuong quan chat ch& hon d6i véi dong chay trung
binh thang tram Kon Tum, nén phuong trinh tinh
toan theo phwong phap hdi quy boi chi nén chon
9 nhén t6 1a du. Tuong tu dbi v6i cac diém tram
va ho khac thi ta s& c6 bd nhan t6 duge chon loc
t61 wu nhét tranh hién tuong da cong tuyén.

Bdng 8. Bdnh gid két qua tinh todn diea trén phirong trinh dé xdy dung

Chi tiéu danh gia
Thi Ten  Chudisélign  Saisé cho
tw  tramho phép s/6 P (%)
(m’/s)
1 biac To 264 6 0,8 95
2 Pic Mod 264 43 0,84 82
3 Kon Plong 264 246 0,89 86
4 Kon Tum 264 391 0,79 87
5 Play krong 264 78 0,82 90
6 Yaly 250 142 0,77 84
7 Sesan 4 247 202 0,70 75
8 Sesan 4A 247 179 0,76 78
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Bang 9. Tiéu chi danh gia chat lwong cho cac chi s0
Xép loai RSR NSE PBIAS (%)
RAt tot 0<RSR<0.5 0.75<NSE<1 PBIAS <+ 10
Tot 0.5<RSR<0.6 0.65<NSE<0.75 =+10<PBIAS<=15
Patyéuciu 0.6<RSR<0.7 05<NSE<0.65 +£15<PBIAS <25
Khong dat RSR > 0.7 NSE <0.5 PBIAS > +25
Bang 10. Panh gia chdt heong hiéu chinh va kiém dinh mé hinh
Qua Nim Chi Dé’k bak Kon Kon
trinh tiéu Mot To Plong Tum
N NSE 084 0,78 0,71 0,76
iﬁl 12909;%' RSR 055 062 0,70 0,65
PBIAS 3,67 -3.,18 2,55 0,21
" NSE 084 087 0,77 0,81
Iéfl? 22%1114' RSR 053 048 064 058
: PBIAS 1237 123 -1,57 0,84
Bdng 11. Pdnh gid chat lwong hiéu chinh, kiém dinh luu lwong dén cdc ho
Qua - Chi Plei Sé San  S€ San
rinh ™ sy Krong Y 4 4A
L NSE 0,8 0,75 0,69 0,77
g;lfl‘lll 129091‘3' RSR 059 066 072 063
PBIAS -0,77 034 -1,2 -0,37
" NSE 0,88 0,83 0,72 0,7
IEE? 22%1114' RSR 046 055 069 071
: PBIAS 43 1,08 7,0 1,18

3.2 Phan tich va dinh gid két qud

Dé danh gia chét luong ctia phuong an dy bao,
nhém nghién ctru da van hanh phuong an véi sb
lidu doc 1ap bdn nam tir nam 2011 - 2014 dé danh
gia chit lugng phuong trinh du béo luu lugng
trung binh thang tai cac tram thuy van, cac hd
chtra. K&t qua tinh toan va thuc do qué trinh luu
luong trung binh thang tai cac tram va luu lugng
dén céac hd trén luu vuc song Sé San duoc thé
hién trén hinh 4. Chi s6 NSE (Nash-Sutcliffe ef-
ficiency), PBIAS (Percent bias) va RSR (RMSE-
observations standard deviation ratio), dugc st
dung dé so sanh két qua tinh toan va thuc do
(Bang 9). Can ctr vao chi tiéu danh gia chat luong
cho céc chi s6 (Bang 8, Bang 10 va Bang 11) cho
thdy két qua tinh toan tai hau hét cac vi tri déu
dat yéu cau.

Dua trén cac dudng qua trinh, ta c6 thé rat ra
mot s6 nhan xét nhu sau d6i voi phuong an dy
bao luu lugng trung binh dén cac tram theo
phuong phap hoi quy boi:

- V& mit xu thé, phuong an c6 kha ning du
bao tuong ddi tot vé mat xu thé;

- Vé mit tri s6 du bao, phuong 4n cho két qua
du bao nhin chung tot dbi véi thoi ky mua can,
thoi ky mua i tri s6 du bao cho cac tram & mot
s6 thang thién thip so voi gia tri thuc té.

Vi phuong an dy bao luu lugng trung binh
dén cac ho chira theo phuong phap hdi quy boi:

- V& mit xu thé, phuong an c6 kha ning dy
béo twong ddi tot vé& mit xu thé;

- Vé mit trj s6 du béo, phuong an cho két qua
du bao cho két qua kha tét. Tri s6 du bao luu
luong trung binh thang cho bdn vi tri ho chira &
mot s6 thang mua il ciing thién thap so vi gid tri
thuc té.

Phuong an dugc xay dung phuc vu du bao
trong thoi ky mua can nén trong cac biéu do
duong qua trinh Iuu lugng c6 sy sai khac trong
thoi ky mua i 1 khong thé tranh khoi. Phuong
an phuc vu du bao luu Iugng trung binh thang tai
vi tri cac tram thily van va luu luong dén cac ho
hién da duoc xay dung va dang dugc ap dung
phuc vu du bao nghi¢p vu tai Trung tam Dy bdo
Khi tugng thuy van Trung wong.
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Hinh 4. Qua trinh du bao luu lwong trung binh thang tai cac tram va dén hé trén luu vuc song
Sé San

3.3 Xdy dwng phan mém phuc vu duw bdo

Trén co sé bai toan dua ra nhém nghién ctru
lwa chon ngdn ngit 1ap trinh C# dé xdy dung
phén mém dy bdo han dai luu vuc song Sé San
boi cac wu diém sau: (1) ngdn ngit don gian; (2)
ngon ngit hién dai; (3) ngon ngir hudng ddi

ngdn ngir it to khoa; (6) ngdn nglt hudng
module; (7) ngdn ngit ph bién.

Phan mém du béo han dai luu vuc song S¢é
San bao gdm nhiéu module trong d6 c6 module
du bao theo phuong phép héi quy boi. Giao dién
chinh cua phﬁn mém duge thé hién trén hinh 5.

tugng; (4) ngdn ngit manh mé va mém déo; (5)

I.||.1-e.."... Db ke dle | hdeg b e

cOMG NGHE DY BAD HAN DAL
LUL VIJC SOMNG SE SAN

Crapogly Muteg e At Ty vobe Tamg Mol Ty Mg vl s el
[

Hinh 5. Giao dién chinh cua phd‘n mém dw bdo han dai song Sesan
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Modul cép nhat s liéu: ddy 1a module cho
phép cap nhat s6 liéu thuc do theo thoi gian thuc,
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nhan té khi twgng dén thang hién tai dé du bao
cho thang tiép theo (Hinh 6).
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Hinh 6. Giao dién module cap nhat $6 lidu theo thoi gian thyc

Module tinh toan bang phwong phap hdi quy:
Pugc xdy dung v6i nhidu radio button, check-
box, combo box, button dung dé lua chon céc

nhan t6 khi tuong, dic trung thiy van, phuong
phéap tinh toan (Hinh 7).
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Hinh 7. Giao dién module tinh todn theo phwong phdp hoi quy

Module tinh toan theo phwong phap hoi quy
duoc xay dung tai 8 vi tri du bao da dugc tinh

toan, kiém dinh nhu trén. Trong module cho

phép lwa chon cac yéu t6 khi tugng thuy vin

dung dé tinh toan. Két qua tinh toan theo phuong

phap hoi quy tai tram Kon Tum du bao thang 6/
2017, v&i cac nhan t6 khi tuong, yéu t6 thuy van
1a luu lugng trung binh thang 6 cho két qua kha
t6t voi mac dam bao phwong an 74% (Hinh 8).
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H Mehmf - Phuang phap hei quy bei

1. S0 liéu thing 6 nam 2015: 49
2. Dir bio thing 6 nam 2017: 56
3. Mirc diam bao cia phwong dn: 74%

4. Sai 50 cho phép tinh theo chuoi: 43

KET QUA DY BAQ i

Tinh theo phwong phap hoi quy cho: Luu lrgng trung binh tram KonTum (m3/s) |

- |

!

Hinh 8. Két qud tinh todn theo phwong phdp hoi quy tai tram Kon Tum

3.4 Pdnh gid phan mém

Phan mém duogc xay dung bang ngon ngir 1ap
trinh C# nén ¢ nhiéu wu diém: (1) Cai dat dé
dang; (2) Giao dién than thién, dé sir dung; (3)
Chay 6n dinh trén PC v&i cac phién ban hé diéu
hanh khac nhau; (4) Két qua tinh toan rat nhanh.

4. Két luan kién nghi

Trong nhitng ndm vira qua do anh hudng cua
bién d6i khi hau nén ché do dong thiry vin trén
cac luu vuc song noéi chung va luu vuc song Sé
San noi riéng c6 nhiéu bién d6i bat thuong. Vi
vay, du bao han dai ché do thuy van trén luu vuc
song hét stc quan trong. Viéc xdy dung duoc
phuong an dy béo tai tac tram thuy véan va luu
luong dén cac hd chira trén song Sén San 14 rat
can thiét. Trong nghién ctru nay, nhom nghién
ctru mudn gidi thi€u mot phi‘m mém du bao han

dai trong thoi ky mua can két hop véi thoi ky
quan tric 1 hét strc can thiét va cip bach, dong
vai tro quan trong trong viéc dua ra canh bao, du
béo tinh hinh thiéu hut dong chay trén luu vuc
song Sé San. Két qua tir viée xay dung md hinh
hdi quy da bién dugc tich hop xdy dung thanh
phan mém dy bao han dai cho thiy:

- Ché @6 thuy van thang tai cac tram, dén ho
van tuan theo quy luat chung véi mirc dam bao
tr 70% tro 1€n 1a kha cao.

- Qua trinh bién dbi cua cac dic trung thuy
vin theo thang dién ra manh (c6 thé 1a do diéu
tiét ciia hd chira) nhung quy luét theo mua van
duogc dam bao.

- Xay dung phan mém dy bao thuy van 1a rat
can thiét rat ngan duoc thoi gian tinh toan, c6 do
6n dinh cao.

Loi cdm on: Bai bdo dweoc su hé tro cia dé tai nghién ciru khoa hoc va phdt trién cong nghé “Nghién
cueu xdy dung cong nghé du bao thuy van han viea han dai mua can phuc vu quy trinh van hanh lién
hé chira cho cdc séng chinh ¢ khu vue Tdy Nguyén”, Ma s6 TNMT.2016.05.01. Két qua dat dwoc
trong bai bdo ¢6 sw tham gia tich cuc cia cdc thanh vién trong nhom nghién ciru ciia dé tai.
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APPLICATION OF STATISTIC MODEL FOR MONTHLY FLOW
FORECASTING TO SERVE THE INTER-RESERVOIR TO OPERATE
PROCEDURES IN DRY SEASON IN SE SAN RIVER

Tran Hong Thai!, Phung Tien Dung?, Doan Van Hai?,
Doan Quang Tri*, Duong Quoc Hung!
"National Hydrometeorology Service
*National Center for Hydrometeorological Forrecasting
Scientific and Technical Hydrometeorological Journal

Abstract: The responsibility of the National Center for Hydrometeorological Forecasting
(NCHMF), prescribed in the Se San River Inter-reservoir Operation Procedures (IROP), is to make
a long-term forecasting (for months) in dry season for controlled hydrological stations in the Se San
River basin to help authorities for the purposes of Inter-reservoir Operation Procedures. The study
was applied the multivariate statistical regression model to develop a software for predicting monthly
flow characteristics in Se San River. The data used to calibrate the model from 1990 to 2010 and the
results valid from 2011 to 2014 were sufficiently qualified. From the results, the research group did
research to set up an application which could support forecasters during the forecasting process to
regulate the reservoir and meet the increasing society s demands along with ceaseless development
of hydropower reservoir system in Sesan River. This can be an effective tool to serve the forecast work
in the future.

Keywords: Monthly flow characteristic, Se San River, Multiple regression model, Long-term
forecasting technology.
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KHA NANG DU'BAO TUYET BANG MO HINH PHAN
GIAI CAO TREN KHU VUC BAC BO

Tran Hong Thai', Vo Vin Hoa2, Dw Pirc Tién?, Lwong Thi Thanh Huyén®

'Trung tam Khi twong Thiyy van qudc gia

2Pai Khi twong Thiy van khu vuc Dong bang Bic Bo

3Trung tdm Dy bao khi tugng thiy van Trung uwong

Tém tit: Nghién ciru trinh bay thir nghiém duw bdo gidng thiy dang rdn (tuyét) trén khu vue Bdc

B xdy ra vao thang 1/2016 bang mé hinh bat thity tinh phén giai cao Moloch phdt trién boi Vién
Khoa hoc khi quyén va khi hdu thuée Hiép héi nghién ciru quoc gia (ISAC-CNR) tai Bologna, Y. Thir

nghiém cho thdy kha ning cung cdp di bdo chi tiét hién twong tuyét xdy ra dién réng trén khu viee

Bac bé trong khi cdc san pham mé hinh phan gidi thé hon (GFES ciia My) khéng thé nam bat duworc.

Tix khoa: dir bdo tuyét, mé hinh phdn gidi cao, Moloch.

1. Pit van dé

Trong mot vai nam tro lai day tai khu vuc Bic
Bo xay ra hién tuong tuyét kha thuong xuyén
vao mua dong va & mirc d6 manh, khong chi ton
tai dudi dang bang gia nhu nhidu nim trude [5].
Gan day nhat trong nam 2016 d xay ra 12 dot
khong khi lanh trong d6 dang ké nhat 1a dot gio
mua déng bic rit manh anh huéng dén nudce ta
tir ngay 22 - 27/01, da khién ca mién Béc tir ngay
23 - 27/01 da xuét hién rét hai trén dién rong,
nhiét d6 thap nhat nhiéu noi ving nui cao phia
Bic da giam xuéng duoi 0 do, thép nhét tai Pha
Pin (Pién Bién) -4,3°C (thdp hon so lich sir
16/12/1975 14 3,3°C), tai Bic Yén 1a 1,7°C (thdp
hon so lich sir 23/1/1983 14 0,8°C), tai Mau Son
(Lang Son) -5,0°C, tai Sapa -4,2°C, tai Ha Noi
nhiét 46 ngay 24/01 giam xudng con 5,4°C, thap
nhat trong 40 nam trd lai ddy. Bang gia mua
tuyét da xuét hién dién rong nhiéu noi & vung nai
phia Bic, tai dinh nui Ba Vi trong ngay 24/01
cling da xuat hién mua tuyét. Dot mua tuyét
trong thang 1 ndm 2016 da xdy ra & mot dién

rong khép khu vuc Béc Bo va thdm chi mot phﬁn
ctia khu vuc Bic Trung Bo (Hinh 1).

Trong qué trinh tham khao céc san pham du
béo tir md hinh sé tri bao gém mo hinh quy mé
toan cau (do phan giai tir 25 - 50 km) va khu vuc
(tr 10 -15 km) hién nay tai Trung tdam Du bao
khi twong thiy van Trung wong cho thiy chi
cung cap duoc dién bién cia nhiét d6 xudng toi
0°C tai nhiéu ving nti nhung chua mé phong va
du bao dugc hién twong tuyét cu thé. Trong
nghién ctru da thir nghiém mao hinh bat thuy tinh
phan gidi cao Moloch phat trién boi Vién Khoa
hoc khi quyén va khi hau thudc Hiép hdi nghién
ctru qubc gia (ISAC-CNR) tai Bologna. Thir
nghiém vé6i d6 phén giai 5 km cho thdy kha ning
cung cap du bao chi tiét hién twong xay ra dién
rong trén khu vuc Bic bo trong khi cac san pham
mo hinh phan giai thé hon (GFS cua My) khong
thé nam bat duoc. Céc chi tiét thir nghiém va két
qua md phong, du bao dugc dua ra trong phéan 2
va phan 3 cua nghién ciru.
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Hinh 1. Céc khu vue xay ra hién twong tuyét vao thang 1/2016

2. Thiét ké thi nghiém

2.1 86 ligu diéu kién bién

Hién nay, mé hinh Moloch 14y diéu kién bién
va diéu kién ban dau duy nhat 1a két qua du bao
tor mo6 hinh khu vuc Bolam. Trong do, diéu kién
bién va diéu kién ban diu cho mo hinh Bolam
duoc khai thac tir cac sd liéu phan tich va du bao
tir mo hinh dy bao toan cau GFS. Cac trudng
phan tich va du bao ciia GFS dugc dinh dang ma
grib2 trén ludi kinh vi, c6 do phan giai 0,5 x 0,5
d6 trén 47 myc ap suat. Cac truong nay dugc cap
nhat bién 3 gid mdt va co 4 phién lam viéc trong
mot ngay tai cac thoi diém 00Z, 06Z, 127 va
187.

Dé thir nghiém kha ning dy bao tuyét cuia mo
hinh phan giai cao Moloch, chiing t6i tién hanh
thiét ké thi nghiém nhu sau. Ching t6i sir dung
tap s6 lidu phan tich va dy bao 3 gio mdt cua md
hinh toan cau GFS c6 do phan giai 0,5 x 0,5 d6
lam diéu kién bién cho dy béo han 24 gio cua mo
hinh Bolam. Nhitng két qua tir mé hinh nay tiép
tuc dugc sur dung dé 1am bién cho md hinh
Moloch. M6 hinh phi thity tinh nay duoc thiét ké
voi han du bao 24 gio, dung du bao tai thoi diém
127 ngay 22/01/2016. Phuong phap ha quy mé
thong qua phuong phap ludi 16ng (nesting) cho
phép lam giam céac nhidu va sai sé nho trong qué
trinh ha quy mé tir mé hinh toan cau. Mién dy

TAP CHi KHi TUQNG THUY VAN

bao dugc lua chon tap trung chinh vao khu vuc
Bic bo Viét Nam, tir 18 - 24°N, 100 -110°E va
chay vi do phan giai cao 5 km, dugc noi suy tur
cac két qua du bao 55 km cta GFS va 15 km cia
Bolam (Hinh 2).

Topography

Hinh 2. Mién di bdo Bolam (mién lén, dé phdn
giai 15 km) va Moloch
(mién nho, dé phdn gidi 5 km)

2.2 Mo hinh Moloch

Nhu d4 néi ¢ trén, mé hinh Bolam 14 nhan t6
quan trong trong qua trinh van hanh mé hinh
Moloch bdi day 1a mé hinh duy nhét cung cap
diéu kién bién va diéu kién ban dau cho Moloch.
Pay 1a mot md hinh thuy tinh khu vuc han ché
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v6i cac hé phuong trinh nguyén thiy va cac so
dd tham sb hoa dbi luu, duge phat trién tai CNR-
ISAC (Bologna, Y) va dang duoc sir dung chay
nghiép vu du bdo tai day [1].

Khac vdi Bolam, mo hinh Moloch 1a mdt mo
hinh phi thuy tinh, tuy phat trién sau Bolam
nhung v6i kha nang chi tiét hoa tét hon do c6 do
phan gidi cao hon, mo6 hinh nay dugc ki vong s¢€
dem dén cac dy béo tot hon, nhit 1a ¢ thé du
bao cac hién tugng d6i luu quy moé nho. M6 hinh
nay dugc xay dung trén h¢ phuong trinh véi cac
bién tién luong nhu 4p sudt, nhiét do, do am, gio
va dong niang xoay (TKE) va nim thanh phan
nude (lugng nude trong may, lugng bang trong
may, mua, tuyét va mua da) dugc thé hién trén
lu6i kinh vi Arakawa-C. M6 hinh st dung bén
so d6 vat 1y bao gdm birc xa khi quyén, rdi quy
mo dudi ludi, chu trinh nude vi vat Iy va mo hinh
dét-thuc vat.

So d6 birc xa khi quyén trong Moloch dugc
tinh toan tuong ty nhu trong Bolam véi so d6
RG (Ritter and Geleyn, 1992) va so 46 ECMWF
(Morcrette, 199; Mlawer et al., 1997). Cac qua
trinh d6i luu sau trong Moloch duoc tham s6
hoa bang so d6 Kain-Frisch (Kain, 2004). So d6
r6i dugce tinh toan dua trén ly thuyét E-1, bao
g6m phuong trinh dong ning réi c6 tinh dén cac
thanh phan binh lwu. Cac thong luong xody bé
mit ctia momen, do 4m riéng va nhiét do duoc
tinh toan trén 1y thuyét c¢6 dién Monin-Obukhov
v6i cac chiic nang Businger/Holtslag trong cac
truong hop 6n dinh hodc bat 6n dinh [2, 3, 4].

So dd vi vét Iy trong mé hinh dya trén cac qua
trinh tham s hoa dugc dé xuét bai Drofa va
Malguzzi (2004) va md hinh dat 4 - 6 16p so d6
can bang nang luong dét-thuc vat trong véi cac
ddc trung tuong tu nhu trong Bolam [3]. Theo
d6, mo hinh dét co tinh dén cac can bang tai bé
mat, su van chuyén théng dung cua nhiét va
nudc ciling nhu hi¢u ng cua 16p phu thyuc vat &
bé mat (nhu qua trinh bay hoi va thoat hoi, dong
nudc mua,...) va trong dit (nhu qua trinh hut
nude cua ré cdy, ....) c¢6 tinh toi cac tham sb vt
1y va dang dét khac nhau. Ngoai ra, cac qua trinh
tan chay va dong bang cia nudc cling duge dua
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vao tinh toan. Ddi voi cac qua trinh & bé mit, mod
hinh bang don 16p duoc sir dung dé tinh 16p phi
tuyét thong qua qua trinh tich lily va tan chay
tuyét. Tuy nhién, do dugc xay dung nham nam
bat dugc cac qua trinh d6i luu quy mé nhoé nén
Moloch ciling c6 mot s6 diém khac biét nhat
dinh. Thong qua mo ta cac qua trinh phi vat ly
bang budc tich phan theo thoi gian cac phan bd
khong gian thanh phan dong lyc nudc va bing
trong may, mo hinh Moloch c6 kha ndng mo ta
duogc qua trinh phat trién may tot hon rat nhiéu
so voi Bolam.

3. Két qua du bao

Hién tuong tuyét roi tai khu vuc Bic bo Viét
Nam bét dau xay ra tir sang ngay 23/01/2016 tai
khu vuc Sapa (Lao Cai), sau d6 xuat hién tai
nhiéu dja diém khac. Khu vuc xay ra tuyét nhiéu
nhét 12 ving nti Tay bac Viét Nam. Hinh 3 duéi
day cho théy nhiét d6 quan tric cta khu vuc Viét
Nam, v6i nhiét d6 kha thip & khu vuc duoc lya
chon chay du bao Moloch.

Hinh 4 thé hién du bao d6 sau tuyét tich liy
24 ¢io cua hai m6 hinh GFS va Moloch va
trrong nhi¢t do trung binh ngay sau 24 gio chay
du bao, tuc 1a ngay 23/01/2016. Trén hinh 3a,
cac khu vuce duge du bao c6 tuyét hau hét nim
phia trén khu vuc mién Bic Viét Nam, vi nhiét
d6 trung binh ngay trong khu vuc déu dudi 20°C.
Trong luc do6, nhi¢t do du bdo tr mo hinh
Moloch trén hinh 3b kha thap, chi tir 0-8°C, dy
b4o c6 tuyét & khu vuc phia tiy bac bo Viét Nam
va mot s6 diém ving nui cao & Bic Trung Bo.
Céc khu vuc xdy ra tuyét déu co nhiét do dudi
0°C.

Pé danh gia sau hon vé hién tuong nay, ching
t6i xem xét thém du bao truong d6 am twong ddi
du béo tir hai m6 hinh trén hinh 5. C6 thé thiy
phan bé theo khong gian cua truong nay theo hai
mo hinh twong d6i dong déu. Mic du ¢ d6 phan
giai thdp hon rat nhiéu, mé hinh GFS di mo
phong duoc khu vuc c6 d6 am twong dbi 16n nhat
& khu vuc phia tay bac bo Viét Nam. Nhitng khu
vue ¢6 tuyét trong tmg véi do am trong khoang
80 - 95%.
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Hinh 4. Dy bao do sdu cua tuyét twr hai mo hinh GFS va MOLOCH
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Pare el 0o ey

Hinh 5. Dy bdo dg am riéng tu hai mo hinh GF'S (a) va MOLOCH (b)

4. Két luan

Nghién ciru ing dung mé hinh bét thay tinh
phan giai cao cho thay kha nang chi tiét hoa ché
dd nhiét do, 46 4m va ca giang thuy dang rin (&
day 1a tuyét) so v6i cac san pham du bao tir mo
hinh toan cau trén khu vuce Bic Bo. Mot trong
nhirg van dé can tiép tuc dugc nghién ciru va
danh gi4 kha ning cung cap san pham mé phong
va du bao tuyét cho Viét Nam bang mo hinh bat
thuy tinh, phan giai cao bao gém thu thap céac
quan tric vé tuyét mot cach dinh lugng hon dé

danh gia duoc chi tiét chat luong du bao tuyét
cua mo hinh. Ngoai ra, du bao cac bién khi tuong
bé mit phu thudce nhiéu vao murc d6 chi tiét cua
dia hinh dia phuong va muc do déng hoéa sd liéu
dia phuong vao truong ban dau nén can thiét tiép
tuc thir nghiém & cac d6 phén giai chi tiét hon (1
-2 km) cuing viéc bd sung day dii cac loai s6 liéu
quan tric ma Viét Nam khong phat bao vao cac
truong ban dau ctia mé hinh toan cau lam diéu
kién bién cho cac md hinh khu vyc hi¢n nay.

Loi cam on: Bai bao nay dwoc hoan thanh dva trén sy hé tro tir Pé tai NCKH cd'p Nha nuoc
“Nghién ciru tac dong cua bién doi khi hdu t&i sw xam nhdp cua cac dot lanh va nong am bat thuong
trong miia déng ¢ khu viee mién niii phia Bic phuc vu phdt trién kinh té - xd héi” thuéc chuwong

trinh BDKH/16-20.
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SNOW FORECAST OVER BAC BO WITH HIGH RESOLUTION
REGIONAL MODEL

Tran Hong Thai', Vé Vin Hoa2, Du Pire Tién?, Lwong Thi Thanh Huyén?
"National Hydro-Meteorological Service
’Hydrometeorological Observatory Northern Delta Region
’National Center of Hydro-Meteorological Forecasting

Abstract: The non-hydrostatic high-resolution regional model Moloch developed at The Institute
of Atmospheric Sciences and Climate (ISAC-CNR) in Bologna-Italia has been implemented in order
to provide solid precipitation forecast (snow) over Bac Bo in January 2016. The snow forecast re-
sults show the skillful performance of large scale phenomenon forecast over Bac Bo compared to
lower resolution model (Global Forecast System - GF'S).

Keyword: Snow forecast, high resolution regional model, MOLOCH model.

Ban Bién tap nhan bai: 25/12/2016
Ngay phan bién xong: 12/01/2017

TAP CHi KHi TUQNG THUY VAN
S$6 thang 01 - 2017




100
TAP CHI

PHAT TRIEN KHOA HOC & CONG NGHE

Journal

SCIENCE AND TECHNOLOGY DEVELOPMENT

Nim thir XX - Tap 20 - S6 T4/2017
The Twentieth year. Volume 20 - Number T4/2017

HOQI PONG BIEN TAP
Editorial Board

TONG BIEN TAP

w [ o

Editor — in — chief

Assoc. Prof. DUONG ANH bUC

kokok

CAC UY VIEN CHUYEN NGANH
KHOA HQC TU NHIEN

Associates of Natural Sciences

Prof. TRAN LINH THUOC

PNk W=

Thu ky toa soan kiém tri sy

Secretary of the Editorial Office

L 10. Prof. ILAM MINH TRIET]
Prof.  NGUYEN HUU ANH 11. Prof. DANG BUC TRONG
Prof. LEKHACBINH 12. Assoc. Prof. PO HONG LAN CHI
Prof.  DUCNG MINH PUC 13. Assoc. Prof. HO HUYNH THUY DUONG
Prof.  NGUYEN VAN HIEU 14. Assoc. Prof. LE VAN HIEU
Prof. ~ TRUONG DINH KIET 15. Assoc. Prof. HA THUC HUY
Prof.  NGUYEN KIM PHI PHUNG 16. Assoc. Prof. NGUYEN HUU PHUONG
Prof.  HO SI THOANG 17. Assoc. Prof. |DPONG THI BICH THUY]
Prof. VO VAN TOI 18. Assoc. Prof. TRAN DAN THU

PhD. LE THI QUYNH HA




\\\\\_;_1-0 1
Vo

DAl HOC QUOC GIA TP HO CHI MINH
VIETNAM NATIONAL UNIVERSITY - HOCHIMINH CITY

ISSN 1859 -0128

TAP CHi

04
1 g g u

SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL

KHOA HOC TU NHIEN

NATURAL SCIENCES

Tap:

vol. 20



Science & Technology Development, Vol 20, I\||1.T4-2IIIZI 0o

KD
0‘0

KD
*

7
*

MUC LUC

Anh huong cua benzyladenine va a-naphthaleneacetic acid 1én chat lugng trai dira
(Ananas comosus (L.) Merr) trong giai doan sém

Lé Vin Ut

V6 Thi Bach Mai

Mot s6 hop chat cb 1ap tir 14 cay coc tring (Lumnitzera racemosa Willd.) moc & Viét
Nam

Nguyén Hoai Phuwong

Nguyén Thi Lé Thuy

Nguyén Trung Dirc

Nguyén Thi Thanh Mai

Nguyen Kim Phi Phung

Diéu ché vat liéu nano N-TiO, va dénh gia hoat tinh quang xuc tac trong ving 4nh sang
thdy duoc

Nguyén Thi Di¢u Cim

Tinh chit nhiét ciia o,w-aminoalkylterephtalamid didu ché tir vo chai PET phé thai va
cac diamin mach no

Hoang Ngoc Cwong

Ping Hoang Yén

Nghién ctru xac dinh miat phan cach gitta cic moi truong khong hoa tan bang k¥ thuat
gamma tan xa

V6 Hoang Nguyén

Tran Thién Thanh

Bui Dirc Quy

Nguyén Quoc Minh

To Hoang Duy

Lo Thai Son

Chiu Vin Tao

Nghién ciru giéi han phat hién hoat do cua hé phd ké gamma véi cac cdu hinh che chin
khac nhau

Lé Quang Vwong

V6 Hoang Nguyén

Huynh Pinh Chwong

Lau Minh Phiic

Tran Thién Thanh

Chiu Vin Tao

Trang
05

19

28

40

42

50

Trang 288



103 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

K2
*

Tinh toan che chan an toan cho phong chup anh cit 16p bang chwong trinh MCNP5

Tran Ai Khanh

Cao Minh Thong

Piang Nguyén Phuwong

Trwong Thi Hong Loan

Mai Vian Nhon

Ubc lugng thoi gian séng ciia bay nhiét phat quang trong mé hinh GOK ctia mau bot 6t
sir dung g6i TGCD ciia phan mém R

Nguyén Duy Sang

Tran Van Hung

Nguyén Quoc Hien

Nguyén Van Hiing

So sanh danh gia phan bd lidu trong ky thuat 1ap ké hoach JO-IMRT va 3D-CRT cho
bénh nhan ung thu vom v6i hé may gia tde khéng co 6ng chuén truc da 14 tai bénh vién
Pa Khoa Pdng Nai

Dwong Thanh Tai

Nguyén Pong Son

Trwong Thi Hong Loan

Ché tao don tinh thé KDP chat lugng cao bang phuong phap Sankaranarayanan-
Ramasamy (SR)

Phan Trung Vinh

Lé Thi Quynh Anh

Huynh Thanh Pat

Nghién ciru vé tin hiéu dién nio va ing dung

Huynh Vin Tuén

Huynh Quang Vii

Nang cao chat luong minh gii tai liéu tir & vang vi do thdp

Nguyén Hong Hai

Huynh Thanh Nhan

Ping Van Liét

Nguyén Ngoc Thu

Téng hop va danh gia kha ning loai bo xanh methylene ctia céu trac di thé hat nano
Cu,0/6ng nano TiO,

Pham Vin Viét

Nguyén Chanh Trung

Lé Van Hiéu

57

71

73

82

89

99

109

Trang 289



Science & Technology Development, Vol 20, I\||1.T4-2IIIZI 04

7
*°*

7
*

Cao Minh Thi

Cam bien sinh hoc galactose trén nén vat li¢u nano ZnO

La Phan Phwong Ha

Nguyén Thi Thu Hién

Tran Quang Trung

Diéu khién hinh thai ctia hat micro polycaprolactone dugc ché tao tir phuong phap
electrospray

Nguyén Vii Viét Linh

Huynh Pai Phua

Ché tao vi cu chitosan tmg dung trong y sinh bang phuong phap khdu mang nhil twong
Tur Thi Tram Anh

L& Viin Hiéu

Ha Thic Huy

Ché tao va khao sat hoat tinh quang xtc tac cua vt liéu SnO»/dng nano TiO; trong viing
anh sang nhin thay

Nguyén Thi Thai Thanh

Trin Hong Huy

Tran Hoai Han

Pham Vin Viét

L& Viin Hiéu

Cao Minh Thi

Nghién ctru tong hop vét liéu nanocomposite tir tinh chitosan/Fe3Oy4

Nguyén Bio Ngoc

Hoang Thi Pong Quy

Nguyén Thai Ngoc Uyén

Ti 1é 13i bit ctia hé thong DCO-OFDM qua kénh truyén phan xa khuéch tan

Ding Lé Khoa

Huynh Quéc Anh

Nguyén Vii Linh

Nguyén Hiru Phwong

Hiroshi Ochi

Thiét ké FFT 2048-diém trén FPGA dua trén CORDIC xoay goc thich nghi v&i d chinh
xéac déu cham dong don

Trwong Thi Nhu Quynh

Vo6 Thi Phuwong Thao

Hoang Trong Thirc

117

130

132

143

151

157

166

Trang 290



105 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

K2
*

KD
*

7
*

Lé Pirc Hung

Cam nhén pho trong vo tuyén nhan thirc cho tin hiéu OFDM qua kénh truyén nhiéu tring
Nguyén Minh Tri

Nguyén Thanh Tua

Nguyén Hiru Phuwong

Hién thuc bd nhan sb phuc diu chim dong cho tinh toan FFT duya trén thuat toan
CORDIC xoay goc thich nghi

V6 Thi Phwong Thao

Trwong Thi Nhuw Quynh

Hoang Trong Thirc

Lé& Pirc Hung

Phat trién cac hé thong trigger, DAQ cho cac hé do ghi nhan birc xa hat nhan st dung
cong ngh¢ nhing FPGA

Vo6 Hong Hai

Nguyén Quoc Hung

Tran Kim Tuyet

Dién bién han han ¢ luu vuc song Cai — Phan Rang, tinh Ninh Thuan

Pao Thi Thu Huyén

Tran Tuan Tda

Phén tich chi phi — loi ich duy tri cdy xanh duong phd (Cdy phuong vy trén dudng
Nguyén Vin Linh, Thanh phé H5 Chi Minh)

Nguyén Thi Phwong Thio

Phan Thi Ngoc Kha

Panh gia hi€u qua xtr ly khi NO2 cta vat liéu bun do

H6 Nhut Linh

T6 Thi Hién

Panh gia tién nghi nhiét cia mot ) phong hoc ¢ truong Pai hoc Khoa hoc Ty nhién,
PHQG-HCM

Nguyén Thi Qué Nam

Tran Céng Thanh

Xir 1y chat hitu co khé phan hiy trong nue thai thily san bang xtic tic quang TiO, bién
tinh

Luu Cim Lac

Nguyén Tri

Nguyén Thi Thuy Van

174

181

191

199

209

216

226

235

Trang 291



Science & Technology Development, Vol 20, I\||1.T4-2IIIZI 0R

Hoang Tién Cuong
Ho Linh Da
Hoang Chi Phua
Ha Cam Anh
% Xay dung ban d6 phan viing tiém nang lii quét huyén Huong Khé, tinh Ha Tinh 243
Nguyén Thi My Duyén
Ha Quang Hai
% Mirc @6 phoi nhiém v&i xAm nhap man trong boi canh bién d6i khi hau tai tinh dong nai 258
dén ndm 2030
Lé Ngoc Tuin
Tran Xuan Hoang
% DPanh gia dién bién xdm nhap man trén cc song chinh tinh Vinh Long 267
Lé Ngoc Tuin
Phan Ngoc Minh
% Danh gia tac dong ctia xam nhap min dén st dung dat nong nghiép & cac huyén ven 269
bién cua tinh Nghé An trong bdi canh bién doi khi hau
Hoang Ngoc V¢
Tran Hong Thai

K2

% Ung dung mé hinh mike 21 FM mé phong chat lugng nude khu vuc ven bién Dinh Vi 277

Tran Hong Thai

Trang 292



107 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

KD
0‘0

KD
*

7
*

CONTENTS

Effects of exogenous benzyladenine va a-naphthaleneacetic acid on the early growth
phase of Ananas comosus (L.) Merr.

Lé Vin Ut

V6 Thi Bach Mai

Some compounds isolated from leaves of Lumnitzera racemosa growing in Vietnam

Nguyen Hoai Phuong
Nguyen Thi Le Thuy
Nguyen Trung Duc
Nguyen Thi Thanh Mai
Nguyen Kim Phi Phung

Preparation of N-TiO2 nanomaterial and evaluation of its photocatalytic activity under
visible light

Nguyen Thi Dieu Cam

Thermal properties of o,w-aminoalkylterephthalamides prepared from waste poly
(ethylene terephthalate) bottle and aliphatic diamines

Hoang Ngoc Cuong

Dang Hoang Yen

Determination of the interface between insoluble environments using gamma
scattering technique

Vo Hoang Nguyen

Tran Thien Thanh

Bui Duc Quy

Nguyen Quoc Minh

To Hoang Duy

Lo Thai Son
Chau Van Tao

Study of the minimum detectable activity in gamma-ray spectrometer with various

shielding configurations

Le Quang Vuong

Vo Hoang Nguyen
Huynh Dinh Chuong
Lau Minh Phuc
Tran Thien Thanh
Chau Van Tao

Calculate shielding safety of Computed Tomography by using MCNP5 code

Page
11

14

21

30

48

55

64

Trang 293



Science & Technology Development, Vol 20, I\||1.T4-2IIIZI 08

K2
*

7
S

Tran Ai Khanh

Cao Minh Thong

Dang Nguyen Phuong

Truong Thi Hong Loan

Mai Van Nhon

Estimate lifetime of thermoluminescence traps in GOK model of chilli powder
samples by using the R package TGCD

Nguyen Duy Sang

Tran Van Hung

Nguyen Quoc Hien

Nguyen Van Hung

Evaluation and comparison of dose distributions for nasopharyngeal carcinoma
patients treated by Jaws-Only IMRT technique and by 3D-CRT technique at Dong Nai

general hospital

Dwong Thanh Tai

Nguyén Pong Son

Trwong Thi Hong Loan

Nguyén Thi Hong Trang

Growth of KDP single crystals by Sankaranarayanan-Ramasamy (SR) method

Phan Trung Vinh
Le Thi Quynh Anh
Huynh Thanh Dat

Research and application on electroencephalography

Huynh Van Tuan

Huynh Quang Vu

Enhancing the quality of magnetic data interpretation at low latitudes
Nguyen Hong Hai

Huynh Thanh Nhan

Dang Van Liet
Nguyen Ngoc Thu

Synthesis and evaluation methylene blue removal ability of Cu,O nanoparticles/TiO-
nanotubes heterostructure

Pham Van Viet

Nguyen Chanh Trung

Le Van Hieu
Cao Minh Thi

65

80

87

98

107

115

Trang 294



109 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

B3

4

Galactose biosensor based on ZnO nano material

La Phan Phuong Ha

Nguyen Thi Thu Hien

Tran Quang Trung

Controlling morphology of polycaprolactone microparticles produced by
electrospraying

NguyenVu Viet Linh

Huynh Dai Phu

Preparation of chitosan microspheres by emulsion crosslinking method for biomedical
application

Tw Thi Tram Anh

Lé Vin Hieu

Ha Thic Huy

Synthesis and survey of the photo catalytic activity of SnO»/TiO; nanotubes material

into visible light

Nguyen Thi Thai Thanh
Tran Hong Huy

Tran Hoai Han

Pham Van Viet

Le Van Hieu

Cao Minh Thi

Preparation of magnetic nanocomposite materials based on chitosan/Fe;O4
Nguyen Bao Ngoc

Hoang Thi Dong Quy
Nguyen Thai Ngoc Uyen

Bit error rate of dco-ofdm system over an indoor diffuse link

Dang Le Khoa
Huynh Quoc Anh
Nguyen Vu Linh
Nguyen Huu Phuong
Hiroshi Ochi

An FPGA-based single-precision Floating-point 2048-points FFT Implementation
based on Adaptive Angle recoding CORDIC172
Truong Thi Nhu Quynh

Vo Thi Phuong Thao
Hoang Trong Thuc

123

124

142

149

155

164

172

Trang 295



Science & Technology Development, Vol 20, I\||1.T4-2IIIZI 10

Le Duc Hung

Spectrum sensing in cognitive radio for OFDM in AWGN channel

Nguyen Minh Tri
Nguyen Thanh Tu
Nguyen Huu Phuong

An efficient floating-point FFT Twiddle Factor implementation based on Adaptive
Angle Recoding CORDIC

V6 Thi Phuwong Thao

Trwong Thi Nhw Quynh

Hoang Trong Thirc

Lé Pic Hung

Development of triggering and DAQ systems for radiation detectors using FPGA
technology

Vo Hong Hai

Nguyen Quoc Hung

Tran Kim Tuyet

The developments of drought in the Cai River basin — Phan Rang, Ninh Thuan
province

Dao Thi Thu Huyen

Tran Tuan Tu

Cost benefit analysis of maintaining street trees (Delonix regia trees on Nguyén Vin
Linh street in Ho Chi Minh City)

Nguyén Thi Phuong Thio

Phan Thi Ngoc Kha

Evaluating the efficiency of red mud material in removing NO, gas

Ho Nhut Linh

To Thi Hien

Assessing thermal comfort in classrooms at University of Science, VNU-HCM
Nguyen Thi Que Nam

Tran Cong Thanh

Degradation of recalcitrant organic polluants in seafood wastewater by modified TiO»

photocatalysts

Luu Cam Loc

180

189

197

207

215

224

234

241

Trang 296



111 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

KD
*

Ho Linh Da

Hoang Chi Phu
Nguyen Tri

Nguyen Thi Thuy Van
Hoang Tien Cuong
Ha Cam Anh

Make a map about potential areas of flash floods in Huong Khe district, Ha Tinh
province

Nguyen Thi My Duyen

Ha Quang Hai

Assessment of exposure level to saltwater intrusion in the context of climate change in
Dong Nai province to 2030

Ngoc Tuan Le

Xuan Hoang Tran

Assessing changes in saltwater intrusion in some main rivers of Vinh Long province
Le Ngoc Tuan

Phan Ngoc Minh

Assessing the impact of saltwater intrusion on agricultural land in Nghe An’s coastal
areas in the context of climate change

Hoang Ngoc Vé

Trin Hong Thai

Application of mike 21 FM modelling to simulate water quality in the coastal area —

binh Vi

Tran Hong Thai

248

250

260

275

286

Trang 297



119 TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

Panh gia tac dong cia xAm nhap min dén s
dung dat ndng nghi¢p ¢ cac huyén ven bién cua
tinh Ngh¢ An trong bo1 canh bién doi khi hau

e Hoang Ngoc Vé
e Trin Hong Thai
Trung tam Khi twong Thuy van Quéc gia
TOM TAT
Bién doi khi hdu (BPKH) dang dién ra ngay
cang phirc tap va kho luong, theo do hién tuong
xdm nhdp mdn tai cdc tinh ven bién ciing ngay
cang nghiém trong. Trong d6, ddang chii y nhat la
hién tuwong xam thwc man dang de doa dén san
xudt va cugc song cia ngueoi dan cac huyén ven
bién tinh Nghé An. Nghién ciru dd sir dung b mé
hinh thuy dong lwc MIKE cua Vién Pan Mach dé
danh gia cdc tac dong cua xam nhdp man va
cong cu ArcGIS dé phan tich, biéu dién vé mat
khong gian cdc két qua tinh todn tir mé hinh thity
dong lyc giup danh gia cdc tac dong cua xam

Tir khéa: Bién doi khi hdu, ven bién, xam nhdp man

MO PAU

Pham vi nghién ciru gi6i han trong ving bién
tinh Nghé An véi chiéu dai 82 km, kéo dai tur
Quynh Luu, Dién Chau, Nghi Loc, thi xa Cira Lo
va thanh phd Vinh (Hinh 1). Tong dién tich dat
ndéng nghiép cac huyén ven bién cua tinh Nghé
An chiém dén 70 % dién tich dat tu nhién, chii
yéu san xuat la, hoa mau, nudi trong va danh bat
thity san... [1, 2]. Mat do séng sudi trong khu vuc
tuong d6i day, ngin, déc db ra bién va thuong
xuyén bi xdm nhap man kha sau vé mua kiét.

Céc nghién ctru vé x4m nhiap man tai khu
vuc song Ca hién nay chua nhiéu, méi chi nghién
clru xAm nhap min trén dong chinh bang mo hinh
thuy lgc mot chiéu nén chua dua ra duoc birc
tranh tong thé vé xdm nhap man cia toan b khu
vuc ven bién ciia Nghé An.

Trong bdi canh BDKH, nhiét do trai dat tang
lam myc nudc bién dang (NBD) cao, tinh trang

nhdp mén dén sir dung dat néng nghiép cho cdc
huyén ven bién tinh Nghé An trong béi cdanh
BDKH. Két qua cho thdy, cac loai ddt sir dung
cho muc dich néng nghiép tai cdc huyén ven bién
déu c6 nguy co xdm nhdp man cao. Trong do, thi
xd Cira Lo la noi chiu anh hiedng nhiéu nhdt béi
xam nhdp man, dién hinh véi cac logi dat tréng
cay lau nam (BHK), dat trong lia mede (LUC,
LUK), dat ¢6 rimg trong san sudt (RST) va dat
nuéi trong thiy san nuwée lp, man (TSL) déu
nghiém trong ngay tir thoi ky nén (véi hon 90 %
dién tich dat).

xam nhap man s€ ngay cang nghi€ém trong [2, 3].
Do do, viéc danh gia cac tac dong cliia xam nhép
mian dén sir dung dit nong nghiép & cac huyén
ven bién tinh Nghé An 1a mot trong nhitng nhiém
vu can thiét.
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Hinh 1. So d6 ving nghién ctru
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Phuong phap moé hinh toan da phat trién
manh m& nho nhidu thanh tyu trong nghién ciru
khoa hoc va cong nghé may tinh. Cac moé hinh
thity dong luc 1-2 chiéu [4] két hop vdi phan
mém GIS gitip xdy dung cic ban do xam nhap
man voi d§ chinh xac cao. Nghién clru trinh bay
trong bai bao tap trung cac két qua danh gid tac
dong cua xdm nhap min dén s dung dat nong
nghiép tai cic huyén ven bién tinh Nghé An theo
céc kich ban bién d6i khi hau do Bo Tai nguyén
va Moi truong cap nhat va cong bd [5].
PHUONG PHAP VA DU LIEU
Phwong phap

Phuong phap trong nghién ctu dugc thuc
hién theo so dd (Hinh 2), trong d6 c6 su két hop

bd md hinh mua dong chay MIKE-NAM va mo
hinh thity dong lyc 1-2 chiéu MIKE 11, MIKE
21 dé danh gid xam nhap man dén sir dung dat
ndng nghiép.

Kich ban bién d6i nhiét do, luong mua va
nude bién dang cho Nghé An duoc xay dung dua
trén kich ban BPKH va NBD cho Viét Nam cép
nhat nam 2016. Kich ban Iya chon trong cac tinh
toan 1a kich ban nong d6 khi nha kinh trung binh
thdp RCP4.5. Ngoai ra, nghién ctru con két hop
sir dung cong cu hé thong thong tin dia 1y (GIS)
dé phan tich va thé hién cac két qua danh gia xam
nhap man.

M5 hinh khi hau toan ciu J

|

Kich ban bién d6i khi hau
l nudce bién dang

!

Mo hinh mua

Nudc bién dang J

v

dong chay J

Ban d6 xam
nhap man

lue 1-2 chiéu

J‘_\

~ M6 hinh thiy dong J

Hinh 2. So dd tinh toan, danh gia tic dong ctia xdm nhép man trong bdi canh BDKH

S6 liéu, dir liéu tinh toin

Mang luéi song: bao gdom toan by dong
chinh va cac phu Iuu chinh cta vung trung, ha du
trong luu vuc song Ca. Dong chinh séng Ca tir
ngi ba Cira Rao dén cira séng (Cira Hoi); Song
Hiéu (song Con) tir tram thuy vin Nghia Khanh
dén nhap luu vao song Ca (ngd ba Cay Chanh);
Song Giang tir tuyén Thac Mudi dén nhap luu
vao song Ca; Song Gang tir Cau Om dén nhap
luu vao séng Ca; Song Ngan Phé tir tram thuy

van Son Diém dén nga ba Linh Cam; Séng Ngan
Sau tir tram thuy van Hoa Duyét dén ngi ba Linh
Cam; Song La tir Linh Cam dén nhap luu vao
song Ca (ngd ba Cho Trang); Séng Cam tir x6m 4
xa Nghi Dong dén ctra Lo; Song Bung tir Bau Dt
dén cura Lach Van; Song Thai tur cdu Giat 1 dén
ctra Thoi; Song Mo tir Diém Trudng dén cira Lach
Quyén va Séng Hoang Mai tir ga Hoang Mai dén cira
Con.
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Tai liéu mat ct song: S luong mat cit
ngang s dung 1a 298 mit cit bao gom: dong
chinh séng Ca c6 157 mit cit, Song Hiéu co 48
mit cat, song Ngan Phd c¢6 16 mit cét, song Ngan
Sau c¢6 14 mit cat, song La c6 10 mat cit, song

Nghién ctru lya chon mua kiét ndm 1989 dé
hiéu chinh va mua kiét nam 2001 dé kiém dinh
md hinh. Tiéu chuin dé danh gia su phu hop cua
md hinh 14 chi tiéu Nash -Sutcliffe (NSI) theo
cong thurc:

Thai ¢6 8 mit cat, song Mo c¢6 10 mat cit, song Z(H”_ Htd)?

NSI=1-&24—
> (Htd -Htd)’

Hoang Mai c¢6 12 mit cit, song Bung ¢6 12 mit
cét va song Cam ¢ 11 mit cit.
£ o1en , X . . 24 A Trong d6: Htt 1a muc nudc tinh toan; Htd 1a
SO li¢u khi tuong, thiy vdn dung dé hiéu ’g o . )
muc nude thuc do; Htd 1a trung binh muc nude

chinh kiém dinh gdom:
thirc do

S6 liéu khi tugng cua 12 tram khi tuong loai:
Vinh, P Luong, Tay Hiéu, Quy Chau, Quy Hop,
Quynh Luu, Con Cudng, Tuwong Duong, Muong

Két qua hidu chinh va kiém dinh bo tham s6
md hinh thé hién trong Bang 1 va Bang 2 cho
Xén, K3 Anh, Hurong Son, Hirong Khé. thay C‘hl tiéu N§I déu nam terng Akhoang 9,5%6—
) ) 0,87 1a twong do6i cao. Nhu vay bd tham so tim
S6 li€u thuy van cua tram Bén Thuy, Trung

Luong, Chg Trang, Nghi Tho.

dugc cho thdy mé hinh phu hop dé mé phong
thiy luc phuc vu nghién cuu.

Bang 1. K&t qua danh gia sai s6 hiéu chinh va kiém dinh thiy lwc

Bén Thity Trung Lwong Cho Trang Nghi Tho

1. Hiéu chinh tham so6 mé hinh thiiy luc mia kiét nam 1989

Sai sb dinh (m) 0,07 0,10 0,01 0,19
Sai s6 chan (m) 0,08 0,20 0,03 0,10
NSI 0,87 0,70 0,84 0,87
2. Kiém dinh tham sé mé hinh thity lic mia kigt nam 2001

Sai sb dinh (m) 0,01 0,09 0,08 0,03
Sai s6 chan (m) 0,04 0,40 0,03 0,05
NSI 0,86 0,76 0,79 0,85

Bang 2. K&t qua hiéu chinh va kiém dinh xAm nhap min

Bén Thily Trung Lwong Cho Trang Nghi Tho

1. Hiéu chinh tham s6 mé hinh thiiy luwc mia kiét niam 1989

Chénh léch thoi gian xuat hién dinh (h) 0,00 0,50 1,20 1,00
Sai s6 dinh (%o) 0,05 0,70 1,00 0,40
Sai s6 chan (%o) 0,15 0,02 0,40 0,30
NSI ] ] 0,88 0,81 0,78 0,78
2. Kiém dinh tham so6 mé hinh thiiy lwc mua kiét nam 2001

Chénh léch thoi gian xut hién dinh (h) 0,00 0,80 1,40 1,00
Sai s6 dinh (%o) 0,35 0,40 0,80 0,70
Sai s6 chan (%o) 0,20 0,16 0,60 0,70
NSI 0,86 0,85 0,79 0,77
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Ban d6 su dung dat nam 2010 [6] duoc sir
dung 1am co s¢ dé xac dinh dién tich dat nong
nghiép bi anh huéng, ban dd mang ludi song sudi
va hé thdng luéi tram do khi tuong thuy van dé
xac dinh vi tri cac tram quan tric sir dung cho
tinh toan hiéu chinh va kiém dinh tham s moé
hinh.

S liéu khi twong va nudc bién dang lay theo
kich ban RCP4.5 do B§ Bd Tai nguyén va Moi
truong cong bd nim 2016. Trong d6, dén nim
2030 tai khu vuc nghién ctru muc nudce bién dang
trung binh 13 cm, dén giira thé ky 1a 21 cm va
cudi thé ky 1a 44 cm so voi thoi ky co so. Cac
dac trung vé nhiét do va lvong mua dugc trinh
bay chi tiét trong Bang 3.

Bang 3. Bién d6i cua nhiét do (°C) va luong mua (%) so v6i thoi ky co so

Thaoi ky 2016-2035
Nhiét do
Trung binh nam 0,7 (0,3+1,1)
Trung binh mua dong 0,7 (0,3+1,1)

0,7 (0,3+1,1)
0,8 (0,3+1,3)
0,6 (0,2+1,1)

Trung binh mua xuan
Trung binh mua hé
Trung binh mua thu

2046-2065 2080-2099
1,6 (1,1+2,2)
1,6 (1,1+2,2)
1,4 (0,9+1,9)
1,9 (1,3+3,0)
1,6 (1,1+2,4)

2,2 (1,5+3,1)
2,2 (1,5+3,1)
1,7 (1,12,4)
2,7 (1,9+3,7)
2,1(1,3+3,2)

16,8 (10,6+23,1) 18,1 (10,3+26,3)

Lwong mua

Nam 10,2 (2,4+17,7)
Mua déng 12,8 (0,1+25,8)
Mua xuan 2,9 (-2,9+8,4)
Mua he 13,3 (-2,9+28,6)
Mua thu 10,9 (3,0+18,7)

19,8 (3,9+34,7)
11,0 (-2,0+23,5)
5,2 (-1,1+11,8)
30,6 (20,5+41,0)

10,1 (-0,9+20,6)
17,6 (9,1+26,0)
10,9 (0,5+20,5)
26,5 (9,145 4)

KET QUA NGHIEN CUU VA THAO LUAN
Trén co sé bo tham sé mo hinh di dugc thiét
1ap, nghién ctru danh gia tic dong cua xam nhap
min dén st dung dat nong nghiép cua tinh Nghé
An trong cac giai doan tuong lai theo kich ban
RCP4.5. Cac ban d6 nguy co xdm nhap man tng
v6i ting thoi ky thong qua két hop gitta cac két

TP Vikih =T Civa Lo

1 LI f

5= 4% 5= 1 W S d4%o

AZDZ0 AZOED

monynlLime  ®Dien Clhan @ Mghi Lo

qua mé phong ciia md hinh chdng xép véi cac
ban d6 hanh chinh, ban d6 st dung dit. Mic do
xam nhap man dugc tinh theo 2 ngudng man >1
%o va >4 %o. Hinh 5 thé hién su gia tang ti 1€
phan tram dién tich vang dat bi anh huéng béi
xam nhdp man trén ting huyén so voi thoi ky
nén.

=g Mgy dn

V2D AZOTD

5= 1% 5= 4 Hag 5= 1% 5 -4 By 51 o

AT1EN

Hinh 5. Sy gia tang ti 1¢ dién tich c6 kha nang bi anh huong bdi xam nhap mén cua cac huyén qua cac thoi ky
tuong lai so voi thoi ky nén
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Tir biéu d0 c6 thé thdy nguy co xdm nhap
man ngay cang cd xu hudng gia ting theo thoi
gian & cac huyén ven bién tinh Ngh¢ An. Két qua
danh gi4 ti 1¢ dién tich céac loai sir dung d4t nong
nghiép c6 nguy co ngdp lut theo tirng huyén qua
cac thoi ky thoi ky nén, 2016-2035, 2046-2065,
2080-2099) d6i v6i ngudng man >1 %o va >4 %o,
cu thé cho ting huyén nhu sau:

Huyén Dién Chau

Két qua mo phong va tinh toan cho thiy, tai
Dién Chau, dat lam mubi (LMU) va dit nudi
trong thiy san nudc lg, mian c6 nguy co xam
nhap min 16n nhit. Thoi ky 2016 — 2035, ty 18
dién tich LMU bi ngap 1én tdi 80,5 % va 90,6 %
tuong tmg v6i ngudng min >4 %o va >1 %o, dén
thoi ky 2080-2099 1an lugt dat miic 96 % va 100
%. Tiép theo la dat bang trong cdy hang nim
khac (BHK) va dit c¢6 ring tu nhién phong ho
(RPN) c6 ty 1¢é dién tich c6 nguy co xam nhap
man twong ung ngudng man >4 %o va >1 %o
trong thoi ky 2080-2099 1a 69,3 %, 78,2 % (dbi
v6i BHK), 53,7 %, 65 % (d6i voi RPN). Trong
khi do, dat c6 ring phong ho (RPT) va dét co
rimg trdng san xuat (RST) lai c6 nguy co ngap
nho, dén thoi ky 2080-2099, ty 18 dién tich co
nguy co xam nhdp man >1 %o cua RPT chi dat
6,1 % vaRST 1a 5,2 %.

Huyén Nghi Loc

Tai huyén Nghi Loc, c6 10 loai dit nong
nghiép bi anh hudng boi xdm nhdp man trong
tuong lai. Trong d6, ddy nudi trong thuy san
nudc lo, min (TSL) va dét trong cdy nong nghiép
lau ndm (LNC) bi anh huong nhiéu nhét. Ty 1&
dién tich TSL bi xdm nhap min ting dan tir 56,3
% va 56,5 % tai thoi ky nén l1én toi 69,9 % va
82,7 % trong thoi ky 2080-2099 (tuong ung voi
ngudng madn >4 %o va >1 %eo). Dit trf“)ng rung
phong ho (RPM) gan nhu khong bi anh hudng
bdi xdm nhdp man, thoi ky 2046-2065, ty 1€ dién
tich c6 ngudng méan ngudng man >1 %o chi dat
0,3 % va thoi ky 2080 — 2099 1a 1,2 %. Ty 1€ dién

tich cac loai dat nong nghiép khac cua Nghi Loc
déu <30,6 %.

Huyén Quynh Luu

Pat lam mudi (LMU), dit ¢6 rimg trong dic
dung (RDT) va dét trong lta nuong (LUN) cb
nguy co xdm nhap min 16n nhat tai Quynh Luu
vai ty 1€ dién tich 1én toi 95,1 %, 96,6 % va 81,3
% cua ngudng man >1 %o trong thoi ky 2080 —
2099. Tiép theo la dat co rumg trong phong ho
(RPT) co6 ty 1€ dién tich nguy co xdm nhdp man
tang dan tir thoi ky nén t6i thoi ky 2080- 2010
nhu sau: tir 22,2 — 28,2 % dbi v6i ngudng min
>4 %o va tir 24,2 — 30,3 % d6i v6i ngudng mian
>1 %o. Cac loai dat nong nghiép khac ctia Quynh
Luu déu c6 ty 1¢ dién tich nguy co xdm nhap man
nho, hau hét dudi 10 %.

TP. Vinh

Thanh phé Vinh chi ¢6 6 loai dat nong
nghi¢p bi anh hudng boi xdm nhdp man nhung
cac loai sir dung dat nay déu chi anh huong 16n
ctia xAm nhap man. DAt trong cdy lau nim khac
(LNK) khéng bi xdm nhap man trong thoi ky nén
nhung ty 1€ dién tich nguy co xdm nhép man
trong tuong lai tang nhanh chéng 1én téi 66,7 %
trong ca 3 thoi ky voi ca ngudng méan >4 %o va
>1 %o. Toan bo dién tich dat nudi trong thuy san
nude lg, man (TSL) déu c6 nguy co xdm nhap
min trong tat ca cac thoi ky. Dét c¢6 rudng trong
phong hd (RPT) vdi ty 1€ dién tich nguy co xam
nhap mén thoi ky nén 14 47,7 % va 67,1 % (tuong
{mg véi ngudng man >4 %o va >1 %o) da ting dén
hon 90 % trong cac thoi ky tuong lai. Cac loai
dét chuyén trong lua nuge (LUC), dit trong lta
nude con lai (LUK) va dat nuéi trong thiy san
nuée ngot (TSN) déu ¢ ty 1& dién tich nguy co
xam nhap man ting dan theo cac thoi ky.

TX. Cwa Lo

Thi xa Cua Lo 1a dia phuong co6 ty 1€ dién
tich dat nong nghiép bi nguy co xdm nhdp min
16n nhét trong 5 huyén ven bién cua Nghé An.
Dién hinh 1a dat chuyén trong lta nugc (LUC),
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dat trong laa nuéc con lai (LUK) va dat nudi

tréng thily san nude lg, man (TSL) cé ty 1€ dién

tich nguy co xdm nhap mian thoi ky nén 1a 99,6

%, 99,9 % va 95,3 % (d6i v6i ca 2 ngudng min)
tang dan téi 100 % trong cac thai ky 2046 — 2065
va 2080 —2099.

Bang 1. Ti 1¢ dién tich str dung dat nong nghiép bi anh huong xam nhap man theo cac thoi ky twong lai
dudi tac dong cia BDKH (%)

Huyén SDD Thoi ky nén 2016-2035 2046-2065 2080-2099
i S5>4%o S§>1%o S>4%0 | §>1%o 5>4%o S§>1%o S§>4%0 | §>1%o
BHK 31,9 37,8 43,6 52,6 64,1 69,5 69,3 78,2
LMU 28,2 40,2 80,5 90,6 93,7 96,2 96,0 100,0
LUC 0,1 0,2 2,4 3,8 4,7 6,7 6,7 9,2
LUK 0,0 0,0 0,0 2,5 3,2 10,6 11,5 30,4
Dién Chau | RPN 13,5 14,8 15,8 22,9 38,4 51,8 53,7 65,0
RPT 4,9 5,6 6,1 6,1 6,1 6,1 6,1 6,1
RST 1,9 2,5 2,9 34 4,0 4,7 4,5 5,2
TSL 0,0 0,0 0,0 12,9 29,0 67,7 77,4 99,4
TSN 8,2 9,0 22,5 31,3 32,4 33,5 33,5 34,9
BHK 5,8 7,7 9,0 12,2 16,1 23,0 21,2 25,9
LNC 14,5 60,7 68,9 78,7 78,7 78,7 78,7 78,7
LNK 0,0 0,0 0,0 13,9 13,9 30,6 22,2 30,6
LUC 10,6 11,8 12,6 14,7 15,9 17,1 16,7 18,1
Nehi Loc LUK 13,2 18,0 18,6 22,0 22,8 24,3 23,0 28,1
’ RPM 0,0 0,0 0,0 0,0 0,0 0,3 0,0 1,2
RPT 7,0 8,6 8,5 11,0 11,6 11,8 11,8 12,0
RST 3,1 3,4 4,6 6,7 10,3 12,4 12,0 12,5
TSL 56,3 56,5 56,6 59,6 62,3 71,5 69,9 82,7
TSN 6,1 6,1 6,3 6,3 6,3 7,6 6,3 10,9
LMU 49,8 66,6 74,1 95,1 80,5 95,1 84,5 95,1
LUC 1,5 1,8 2,6 5,7 3.8 82 4,9 9,6
LUK 0,2 0,2 0,2 0,2 0,2 0,6 0,4 0,9
LUN 80,0 80,0 80,0 80,0 80,0 80,0 81,3 81,3
Quynh NHK 3,4 3,4 3,4 3,5 3,4 3,5 3,4 3,5
Luu RDT 90,3 95,7 96,6 96,6 96,6 96,6 96,6 96,6
RPT 22,2 24,2 24,3 28,3 26,9 29,9 28,2 30,3
RSM 4,6 6,1 7,3 83 9,1 9,6 9,5 9,7
RST 3,5 3,6 3,6 3,7 3,7 3,8 3,7 39
TSN 0,0 6,3 48,0 48,0 48,0 56,0 49,4 60,0
LNK 0,0 0,0 0,0 66,7 66,7 66,7 66,7 66,7
LUC 32,6 423 59,2 60,7 60,1 64,3 61,8 65,4
TP Vinh LUK 51,5 53,0 68,4 71,6 70,4 77,3 72,1 77,6
RPT 47,7 67,1 99,1 99,1 99,1 99,1 99,2 99,2
TSL 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
TSN 15,5 19,6 44,4 44,4 44,4 55,6 49,5 55,2
BHK 99,6 99,6 99,6 99,6 99,7 99,7 99,7 99,7
LUC 99.9 99.9 100,0 100,0 100,0 100,0 100,0 100,0
TX Cita LUK 90.7 90.7 90,8 96,9 100,0 100,0 100,0 100,0
Lo RPT 66.7 66.7 66,7 66,7 66,7 68,5 68,5 68,5
RST 91.7 93.1 91,7 93,1 91,7 93,1 91,7 93,1
TSL 95.3 95.3 95,4 95,4 100,0 100,0 100,0 100,0
TSN 41.9 41.9 41,9 41,9 41,9 41,9 41,9 41,9
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KET LUAN

Két qua nghién ctru cho théy, ché do thay luc
mua kiét cac song trong tinh Nghé An déc biét 1a
trén song Ca c¢6 nguy co nghiém trong hon rat
nhiéu so v6i thoi ky nén. Thi xa Cua Lo 1a dia
phuong c6 nguy co xam nhap man nghiém trong
ngay tir thoi ky nén (v6i 5/7 loai dt co ty 1¢ >90
% dién tich dit). Thanh phd Vinh ciing chiu anh
huong kha nghiém trong tir xdm nhap man, dién
hinh 12 d4t nuoi tréng thiy san nudc man, lg
(TSL) véi 100 % dién tich dat c6 nguy co xam
nhap min ngay tir thoi ky nén va dat trong lta
nudc khac (LUK) khong c6 nguy co xam nhap
min trong thoi ky nén da ting nhanh chong 1én
t6i 66,7 % dién tich dt trong cac thoi ky tuong
lai. Dién Chau ciing 12 huyén c6 nhiéu loai su
dung dét co nguy co bi xdm nhap min nghiém
trong so voi thoi ky nén dang chu ¥ 1a dat nudi

trong thity san nuéc lg, man (TSL) thoi ky nén co
ty 1¢ dién tich 1a 0 % gia tang téi 99,4 % trong
thoi ky 2080 - 2100 trong khi d6 ving dét rimg
(RST) chi ting nhe 1én 1,2 % va khong bién dong
trong cac thoi ky tuwong lai tir 2016 — 2100 so v6i
thoi ky nén. Cac huyén Nghi Loc va Quynh Luu
nhin chung c6 kha nang bi tac dong nhe hon,
trong d6 ving dat trdng lua tai Quynh Luu hau
nhu khong c6 sy gia ting trong tuong lai, dat
trong rimg ting nhe so voi thoi ky nén con ti 18
gia tang dién tich dat nuéi trong thuy san (TSN)
lai ting nhanh chong 1én téi gan 50 % trong sudt
cac thoi ky trong tuwong lai (tor 2016 — 2100).
Huyén Nghi Loc cling c6 xu hudng tuong tu
xong lai ¢6 ti 16 gia ting dién tich dat nudi trong
thuy san tdng nhe 1én 0,18 % va khong gia tang
trong céac thoi ky tiép theo.

Assessing the impact of saltwater intrusion
on agricultural land in Nghe An’s coastal
areas in the context of climate change

e Hoang Ngoc V¢
e Trin Hong Thai
Trung tdm Khi tugng Thiy van Quéc gia
ABSTRACT

Climate change is occurring increasingly
complex and unpredictable, as the phenomenon
of saltwater intrusion the coastal areas is also
increasingly serious. The saltwater intrusion
threatening the production and life of people in
Nghe An’s coastal areas. The study starts by
using MIKEI 1, MIKE 21 and ArcGIS software to
assess the effects of saltwater intrusion on

agricultural land use. The results indicate the

TAI LIEU THAM KHAO

[1]. Uy ban nhan déan tinh Nghé An, Phé duyét
quy hoach tong thé phat trién kinh t& xa hoi

agricultural lands in Nghe An’s coastal areas is
at high hazards of saltwater intrusion. Cua Lo
town is most affected by saltwater intrusion,
typically with land for cultivation of perennial
trees (BHK), paddy land (LUC, LUK), land for
(RST), and Land for
aquaculture (TSL) are at high risk from the base
(with more than 90 % of the total land area).

production  forests

ving bién va ven bién tinh Nghé An dén
nam 2020 (2008).
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[2].

[3].

S¢ Tai nguyén va Moi trudng Nghé An,
Diéu tra, danh gia tic dong ctia Bién doi khi
hau dén nudc cp cho ndéng nghiép tai cac
huyén ven bién tinh Nghé An, dé xuat bién
phap giam thiéu va tmg ph6 (2013).

Vién Khi tugng Thuy van va Mo6i truong,
Tac dong cia bién do6i khi hau lén tai
nguyén nudc va cac bién phdp thich tng,
Luu vuc song Ca (2010).

[4].

[5].

DHI, A Modelling System for Rivers and
Channels (2014).

B¢ Tai nguyén va Mai truong, Kich ban
bién d6i khi hau, nudc bién dang cho Viét
Nam. Nha xut ban Tai nguyén Moi trudng
va Ban db Viét Nam (2016).

. Uy ban nhéan dan tinh Nghé An, Ban d6 hién

trang str dung dat nim 2010 (2010).
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Ung dung mo hinh mike 21 FM md phong
chat luong nudc khu vuc ven bién Dinh Vil

e Trin Hong Thai
Trung tam Khi twong Thuy van Quéc gia

TOM TAT

B moé hinh Mike 21 FM cua vién Thuy lyc
Pan Mach la mo hinh hé théng phan bé dwgc
img dung trong viéc tinh todn vé thuy lwc, mo
phéng chat lwong nueée, tinh todn van chuyén bin
cdt cho khu viec cira séng, ven bién, bién... Bai
bdo nay la nghién citu buée dau trong viée xdy
dung va thiét ldp bé tham sé cia mo hinh trong
mé phéng tinh todn lan truyén chdt 6 nhiém tai
khu viee ven bién Dinh Vi, thanh phé Hdi Phong.

M6 hinh dwoc hiéu chinh va kiém nghiém voi 56
liéu thuc do tai 8 vi tri quan trdc chat luwong nuoc
mdt tai khu viee ven bién Hai Phong trong 2 ndm
2014 va 2015. Két qua cho thdy, bg tham sé thity
lvc MIKE 21 HD cho két qua hiéu chinh va kiém
nghiém 16t, chi s6 Nash lan luot dat 0,96 va 0,93,
b6 tham sé chat lwong nuwoc Ecolab co sai 56
twong doi & mire dudi 20 %.

Tir khéa: Chat luwong nuwoc, Mike 21 FM, mé hinh, ven bién Dinh Vii

DAT VAN PE

Hién nay, viéc ung dung mo hinh dé mé
phong dién bién chit lugng nudc da trg 1én phd
bién ¢ nhiéu qudc gia trén thé gidi. Cac md hinh
mé phong chit luong nudc duge xem la mot
trong nhitng cong cu hd trg déc luc cho danh gia,
du tinh, du bao chét lwong nudc cling nhu moé
phong danh gia muc d6 lan truyén, khuéch tan
cac sy ¢b vé 6 nhidm ngudn nude.

Mo hinh toéan, day 1a phuong phap hién dai,
phét trién manh trong may chyc nam tré lai day ¢
nudc ta ciing nhu trén thé gidi. Viéc ap dung
phuong phap nay doi hoi kién thirc lién nganh
ctia nhidu chuyén gia va phai qua nhiéu budc nhu
lya chon, xay dung mo hinh, hiéu chinh xac dinh
thong s6 ctia md hinh va cudi cung 1a tmg dung
md hinh dé danh gia, du bao. Cac md hinh toan
ngdy cang chimng to 1a mot cong cu manh va dac
luc béi kha ning cho két qua tinh toan nhanh, gia
thanh ré, pham vi tmg dung rong, dé dang thay
ddi cac kich ban bai toan, nhat 1a trong viéc tinh
toan, mé phong cac hé théng 16n. O Viét Nam,
mo hinh hoa da va dang dugc ap dung rong rai
trong thyc tién nghién ciu va tinh toan du bao

thiy dong luc va mdi truong. Trong d6, bd mo
hinh Mike 21 cta vién Thuy Lgi Pan Mach la
mdt trong nhitng mé hinh cho két qua kha chinh
xac va dang dugc st dung rong rai ca trong va
ngoai nudce, dugc tng dung trong viéc tinh toan
vé thuy lyc, mé phong dién bién chit lugng
nudc, tinh toan van chuyén bun cat, tai nguyén va
mdi trudng nude, bao gdm ca trong séng, ving
clra song, ven bién va bién... BO phan mém nay
da dugc mg dung kha hi¢u qua trong thuc té tai
nhiéu qudc gia trén thé gidi [3-6].

Hién nay 6 nhiém moi truong do cac hoat
dong cong nghip, hang hai va dan sinh da va
dang gy ra nhirng anh huong tiéu cuc dén chit
lwong moi trudng soéng, 1am suy thoai da dang
sinh hoc va giy ra nhiing tac dong xdu dén sic
khoe con ngudi ¢ nhidu noi trén thé gidi. Hang
nam, chinh quyén cac thanh phd 16n hay chinh
phii nhiéu nuéc dd phai bo ra khoan chi phi
khong 10 dé khac phuc va giam thiéu 6 nhiém
mdi truong. O Viét Nam, 6 nhiém méi truong
dang tr& thanh mdi quan tdm hang dau khi chat
lugng moi truong khong khi tai cac khu do thi
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dang xubng cép ting ngdy, mdi trudng nudc tai
céc hé thong song ngoi, ving bién ven bd ciling
dang dan dan bi 6 nhidm, chat lugng méi truong
song tai nhidu ving nong thon ciing da bi tac
dong nghiém trong [5]. Sy thay d6i nay da va
dang tac dong sdu sic dén sic khoe con ngudi
nhu gia ting nhanh cac loai bénh nhu ung thu,
mit, dudng tiéu hoa...

Khu vuc ven bién Dinh Vi, thanh phd Hai
Phong 1a cira ngd giao thong ra bién cia ving
kinh té trong diém phia Bac. Hoat dong hang hai,
cong nghiép tai day dang phat trién mot cach
nhanh chong, manh mé&, nhon nhip va phutc tap.
Trong nhitng ndm gan day cing voi sy phat trién
nhanh chéng ctia cac nganh cong nghiép, hang
hai, ngu nghiép va dich vu da va dang gay strc ép
khong nhé dén méi truong trong khu vue. Do
cling chinh 1a nguyén nhan lam cho méi truong
khu vyc Dinh Vi, thanh phd Hai Phong 6 nhiém
mdt cach dang bao dong, dic biét la van d 6
nhiém méi trudong nudc bién ven bo. Pay 1a 1y do
chinh dé ching t6i thiét 1ap bo tham sé mo hinh
MIKE 21 FM dé mé phong tinh toan chit lugng
nuée khu vue ven bién Dinh Vi, thanh phd Hai
Phong.

Theo sb liéu quan tric tai tram Hon Déu tur
1960 — 2016, trong cac thang mua dong (tur thang
11 dén thang 4 nam sau), thoi ky hoat dong manh
cua gi6 mua cuc doi khé — lanh, cac hudng gié
thinh hanh bao gdm Bic, Pong Bic va Pong, voi
tan sudt mdi huéng twong ung khoang 18 %, 12
% va 36 %; gi6 cac huéng con lai co tan suit nho
dudi 6 %. Toc do gié trung binh cac thang mua
dong dat 4,5 m/s, cuc dai dat 24 m/s. Trong cac
thang muia hé (tir thang 5 — 10), gi6 cha yéu co
hudng Nam, Dong Nam va Dong, tan suét tuong
ung cac hudng dat 17 %, 16 % va 15 %; cac
hudng gid con lai ¢6 tan suat nho. Toc do gid
trung binh céc thang mua heé dat 5,1 m/s, cyc dai
dat 45 m/s. Dong chay & khu vuc ¢6 ché phic
tap, chiu anh huong boi dong chdy cua song

Cam, song D4 Bach, song Lach Tray, song
Chanh va muc nuéc giao dong thuy tridu.
PHUONG PHAP NGHIEN CUU VA DU
LIEU

Mé hinh MIKE 21

Mb hinh MIKE 21 1& mot phan mém k¥ thuat
chuyén dung do Vién Thuy lyc Pan Mach (DHI)
xdy dung va phat trién trong khoang 20 nim trd
lai day, dugc tmg dung dé mo phong ché do thuy
luc, chat lugng nudc va van chuyén bun cat ving
clra song, trong song, h¢ thong tudi, kénh dan va
cac hé théng dan nuéc khac. MIKE 21 bao gdbm
nhiéu mé dun c6 cac kha nang va nhiém vu khac
nhau nhu: mé dun thuy dong lyc (HD), mdé dun
chat luong nuéc (Ecolad), mdé dun van chuyén
bun cat,... Trong nghién ctru nay, ching t6i da st
dung cac md dun HD va mé dun chét luong nude
Ecolad [2]Error! Reference source not found..

Mo dun thiy dong lwc Mike 21 HD

M6 dun mé hinh thay dong luc (HD) 14 phan
trung tdm ctia hé théng mo hinh MIKE 21 va
hinh thanh co s& cho hau hét cic md dun bao
gom: tai khuyéch tan, chat luong nudc, mé dun
van chuyén bun cét..... M6 dun thuy luc trong
MIKE 21 giai cac phwong trinh téng hop theo
phuong dong chay dé dam bao tinh lién tuc va
bao toan dong lugng (hé phuong trinh Sant
Venant).

HE phuong trinh co ban st dung trong mo
dun thuy dong luc Mike 21 HD la phuong trinh
lién tuc (1) va phuong trinh dong lugng theo
phuong x vay (2.1) (2.2) [2]:

Phuong trinh lién tuc: on L onL  ohv )

ot ox oy

Phuong trinh dong lugng theo phuong x va y
tuong ung:
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Ohit  Ohum®  Ohvu
—+ +— 3
ot Ox oy : Ox

2p, X P, P, P
o o
a(hTM)Jfg(hT,w)*h“sS
@2.1)
= - =2
ohv +éhqurahv :fﬁhighaliiapa _
or ox oy oy p, Oy

2p, Oy P, P, P,

o o
a (hTz\w )+ 5 (th )+ hvgS
2.2)

Trong d6: t 1a thoi gian; x, y va z 1a toa do
bé cac; n 14 dao dong muc nudc; d 1a 49 sau; h=
n+d 1 d6 sau tong cong; u, v va w 1a thanh phan
vén toc theo phuong x, y va z; £=2Q sin® 1a tham
s6 Coriolis; g 1a gia tc trong truong; p 1a mat do
nudc; v, 1a nhét rbi thang dimg; pa la ap suat khi
quyén; po la mat do chuén;. S 1a do 16n cua luu
lugng do cac diém ngudn va (ug,vg) 14 van toc
ctia dong luu lwong di vao mién tinh. F,, F, la
céc sb hang tng suét theo phuong ngang.

M@ dun chét lwgng nwéc Ecolad

Pong luc hoc cua binh luu cac bién trang
thai trong ECO Lab c6 thé dugc mé ta bang cac
phuong trih truyén tai ctua vat chit khong bao
toan, c6 dang (3.1):

o de de 3% 3% ¢
— Y4 = D, =+ D,
at ox dy dz? Y922 (31)

Trong d6: c: Nong d6 cua bién trang thai
ECO Lab; u, v: Cac thanh phﬁn van toc dong
chay; Dx, Dy: Cac hé sb khuéch tan theo phuong
x va y; Sc: Nguon sinh va ngudn mat, Pc: Céc
qua trinh trong ECOLab

Phuong trinh truyén tai co thé dugc viét lai
de

= AD, + P.
ot 3.2)

Trong d6, nhém ADc dai dién cho téc do
thay d6i nong do gay ra boi qua trinh binh luu va
khuéch tan (bao gdm cac ngudn sinh va mat).

Khi tinh toan cac bién doi ndng d cho budc
tiép theo, mot phuong trih ECO Lab s dugc thay
thé cho cac phuong trinh truyén tai tich phan theo
thoi gian. Mot phuong phép xap xi khac duge sir
dung trong ECO Lab la xem thanh phéan binh luu
— @6i luu ADc khong thay d6i trong mot bude
thoi gian. Viéc giai ca hai thanh phan trong
phuong trinh sai phan thuong cia ECO Lab la
téng hop cua toc d6 thay ddi gay ra do chinh cac
qua trinh ndi tai va cdc qué trinh binh luu -
khuéch tan (4.1).

clt + At) = ‘ (F.(r) + AD_) dt
4.1)
Thanh phan binh luu - khuéch tan duge xap
xi bang cong thirc (4.2).
c" + c™(t + At) — c"(t)
AD, =
At (4.2)

Trong do, n6ng d0 tlrc thoi ¢* dugce cho boi
qué trinh truyén tai bién trang thai trong ECO
Lab khi vét chat duoc bao toan trong sudt chu ky
st dung médun AD [2].

Dir liéu m6 hinh

Tai lidu, s6 liéu phuc vu cho mé hinh trong
tinh toan bao gdm cac sb liéu vé thuy van, thuy
luc va chét lugng nude, cu thé nhu sau:

S6 lidu do sau va duong bo cua khu vuc
nghién ciru dugc s6 hoa tir cac ban dd dia hinh
UTM h¢ toa do dia Iy VN 2000. B¢ sau cia khu
vuc phia ngoai st dung co s& dit licu GEBCO -
1/8 cua Trung tdm tu liéu Hai duong hoc Vuong
qudc Anh.

Dir liéu myc nudc, gié thyc do tai tram Hon
Dau trong thang 3 va thang 8 nim 2009 dugc st
dung dé hiéu chinh va kiém nghiém mé hinh thay
luc MIKE 21 HD.

Khu vyc ven bién Dinh Vi, thanh phd Hai
Phong c6 4 ngudn xa thai tap trung bao gdm khu
cong nghiép Pinh Vi, nha may SHINETSU,
cang Dinh Vii va cang Tan Vi S6 liéu vé luu
luong va n(“)ng dd cac chit 6 nhiém tai cac vi tri
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xa thai dugc thu thap tir cac bdo cdo x4 thai, bao
cdo giam sat moi truong dinh ki cia cac cong ty,
nha may va khu cong nghiép trong khu vuc trong
nim 2014 va nam 2015. Ngoai cac ngudn xa tap
trung trong khu vure nghién ciru con ¢ cac ngudn
xa thai phan tan khac nhu nudc thai sinh hoat tir
cac khu dan cu, nudc thai nong nghi€p va nudc
thai tir viéc nudi trong thity hai san,.... Vi tri cac
ngudn thai tip trung trong khu vuc nghién ciru
trong nim 2014 va nam 2015 dugc thé hién trong
Hinh 1.

il oy

" 1ag
=

| Ch gl -

I Wi  canp Dums Yo =1

Hinh 1. Vi tri cac ngudn thai tap trung nam 2014 va
nam 2015 tai khu vuc ven bién Dinh Vi, thanh pho
Hai Phong

S6 lidu vé chat luwong nuéde & khu vuc nghién
ctru dugc thu thap dé hiéu chinh va kiém nghiém
mo hinh 12 s6 liéu quan tric thuc do trong thoi
gian thang 8 va thang 11 nam 2014 va 2015 tai
khu vic ven bién Hai Phong (Hinh 2).
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Hinh 2. Vi tri céc diém c6 gia tri thyc do dé hi¢u chinh
va kiém nghiém mo hinh (Nguon: Trung tdm Quan trac
Moi truong Hai Phong)

Bang 1. Vi tri lya chon dé kiém tra két qua md
phong cia mo hinh

STT Tén diém Toadé
X Y
1 NB7 702747 | 2295841
2 NBS8 708336 | 2288399
3 NB9 691700 | 2299843
4 NB10 690201 | 2299843
5 NB11 691700 | 2299843
6 NB12 690201 2204158
7 NB13 678608 | 2286853
8 NB14 675070 | 2278948
KET QUA VA THAO LUAN

Thiét 1ap mé hinh mé phong tinh toan chat
lwgng nwéc khu vue ven bién Pinh Vil

Mién tinh, luéi tinh dung cho bai toan lan
truyén chat 6 nhiém tinh toan cho khu vuc ven
bién Dinh Vi, thanh phd Hai Phong sir dung ludi
phi cau trac v6i chidu dai cta canh mét lui nho
nhét 14 30 m (khu vuc ven bién xung quanh KCN
Nam Binh Vi 2), 16n nhat khoang 1000 m tai
khu vyc phia Pong Nam, Hinh 3. D@t liéu dia
hinh sau khi dugc xir 1y théng nhét hé toa do s&
duoc nodi suy cho tirng nat ludi (Hinh 4).

Diéu kién bién cic song gdom song Cam,
song Vin Uc, soéng Pa Bach dugc tinh toan tir
mo hinh MIKE 11 [1]. Bién ngoai khoi dugc tinh
toan tir hang s6 diéu hoa [2]. Diéu kién gié ngoai
khoi bao gdbm huéng va toe do gi6 st dung sb
lidu tai tram quan tric Bach Long Vi.

Diéu kién ban dau cho mé hinh dugc xic
dinh bang phuong phap chay trudc moé hinh mot
khoang thoi gian nhét dinh dé 6n dinh mé hinh va
liy gi4 tri myuc nude ban diu theo két qua tinh
toan [2], day la phuong phap thuong dugc st
dung hién nay.

Nf)ng do chét 6 nhiém tai cac bién trén, né)ng
do cac chit 6 nhiém tai mot $6 vi tri quan tric va
ndng d6 chit 6 nhidm tai cac ngudn xa trong khu
vuc md phong.
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Stic khang thuy dong luc duoc xac dinh bang
chi s6 Manning. H¢ sé nhét rdi theo phuong
ngang duoc tinh theo cong thirc Smagorinsky.
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Hinh 4. Dia hinh tinh todn

Két qua tinh toan thiy lwc
Hiéu chinh thiy luc

Chon thoi doan tinh toan cho viéc hiéu chinh
mo hinh thay luc tir 1/3/2009 — 31/3/2009. Thong
s6 mo hinh thuy lyc duoc hiéu chinh théng qua
muc nudc thyc do tai tram hai vin Hon Dau.
Thong sé caa mé hinh thuy lyc duge thue hién
chii yéu qua viéc thay doi hé sé nham Manning,
hé s nhot rdi, bude thoi gian tinh todn va gia tri

ban dau. Két qua cho thay, vdi budc thoi gian
tinh toan 1a 30s, hé s6 nham trung binh 57 m'?/s,
h¢ s6 nhét rdi 0,28 (m%/s) md hinh da mo phong
6n dinh. Két qua hiéu chinh mé hinh thuy lyc tai
cac tram Hon Dau dugc trinh bay trong hinh 5.

Sai s6 giita s6 liéu thuc do va tinh toan tai
cac tram dugc danh gid theo chi s6 Nash-
Sutcliffe. Theo két qua danh gia giita cac gia tri
tinh toan so véi thuc do dat 0,96. Nhu vay, véi
két qua tinh nay di du co so dé kiém nghiém mo
hinh.

Kiém nghiém thity liec

Muc dich ctia cong tac kiém nghiém mé hinh
nham danh gia mirc d6 phu hop cta bo thong sb
da xéc dinh trong phan hiéu chinh mé hinh.

Chon thoi doan tinh toan cho viéc hiéu chinh
md hinh thiy luc tir 6/8/2009 — 4/9/2009. S6 liu
thuc do tai tram Hon Dau tir ngay 5/8/2009 —
4/9/2009 duoc sir dung dé kiém nghiém mé hinh.
Sai sb gitru s6 lidu thuc do va tinh toan duoc
danh gia theo chi s6 Nash — Sutcliffe.

Két qua so sanh gitru s6 licu thue do va két
qua tinh toan kiém nghiém tai tram Hon Déu
dugc trinh bay trong Hinh 6. Két qua cho thy,
cling nhu trong truong hop hi¢u chinh, myc nude
giita két qua tinh toan va thuc do ¢6 do tuong
ddng rat cao, ca pha va bién do. Theo chi s6 Nash
két qua danh gia gitra cac gia tri tinh toan so véi
thuc do dat 0,93. Két qua hiéu chinh va kiém
nghiém mo hinh cho thiy qua trinh thuy dong luc
& khu vye nghién ctru da duge md phong ddy du
va ¢6 d6 chinh xac cao. Vi két qua nay, bd
thong s6 mé hinh thiy luc c¢6 thé duoc sir dung
dé mo phong qua trinh lan truyén chit 6 nhiém
tai khu vyc ven bién Dinh Vi, thanh phd Hai
Phong.
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Hinh 6. Két qua kiém nghiém mo hinh cho muc nudc tai tram Hon Déiu

Két qua tinh toan chit hrgng nwéc

Do han ché vé thoi gian va tai liéu chat luong
nudc nén trong nghién ctru nay chung t6i chi tap
trung vao tinh toan mot s§ chi tiéu chét lugng
nudc co ban theo thoi gian va khong gian nhu
NHs, Phenol, TSS, Hg, Pb, As téng Coliforms,
tuong mg vai cac diéu kién bién thuy lyc va cac
nguon thai.

Thoi gian tinh toan cho viéc hi¢u chinh mo
hinh chédt lwgng nuéc Ecolab tir 2/11/2015 —
6/11/2015. Viéc hiéu chinh thong s cia mé hinh
chét luvong nude Ecolab duge thuc hién cha yéu
qua viéc thay d6i hé s6 khuéch tan (Bang 2) va
cac chi s6 sinh thai Ecolab cua cac chét 6 nhidm
(Bang 3). Két qua hiéu chinh mo hinh chét luong
nudc tai cac vi tri quan tric dugc mo ta trong cac
Hinh 7 dén 13.

Bang 2. H¢ so khuéch tan cua cac chat 6 nhiem

Chit

NH4

Phenol

TSS

Hg

Pb

As

Coliform

Khuéch tan (m?/s)

0,12

0,08

0,1

0,06

0,1

0,05

0,15
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Bang 3. Gia trj cac bién trang thai st dung trong mdédun Ecolab

TT Mb ta Kiéu Gia tri Thir nguyén
1 Heé s6 phan vang Cacbon hitu co Hing s6 5500 I/kh
2 Tilé giai hap trong nudc Hang s6 1,05 /ngay
3 Ti 1¢ giai hap trong tram tich Hang s6 0,12 /ngay
4 Phan Cacbon hitu co trong chat lo Iimg SS Hing s6 0,15 Phi thr nguyén
5 Phan Cacbon hitu co trong tram tich Hang s6 0,25 Phi thtr nguyén
6 Do duc cua nude film H?mg ) 0,15 mm
7 Tiso giita 6 duc va dd khuéch tan anh sang trong Hang s6 0,2 Phi thtr nguyén
trdm tich va do duc trdm tich
8 Nhén t6 khuéch tan dnh sang do tram tich (DV-TV) Hang s6 1,1 Phi thtr nguyén
9  Nguyén tir kh6i cua KL ning Hingso  As: 75 g/mol
Pb: 207
11 Mat d6 tram tich kho Hang s6 255 Kg/m? s6 lwong 16n
12 Trang thai xop ctia tram tich Hang s6 0,9 m?® HO/ m? s0
luong lon
13 Toc do lang cua chat lo limg Hang s6 0,15 m/ngay
14 Ti lé hoi sinh/sinh san/ tai tao Hingso 1050 eDW/m?/ngay
15 San lwong phén tir dugc san xuat ra Hang s6 1,2 gDW/m?/ngiy
16  Coliforms: phan ra bac 1 cua vi khuan Fecal coliforms  Hang so 0,7 /ngay
17 Coliforms: phan ra bac 1 cua vi khuan Total coliforms  Hang so 0,8 /ngay
18 Coliforms: Hé s6 nhiét do Arrheniusa Hang s6 1,1 Phi thir nguyén
19 Coliforms: Hé s6 méan cuia toc do phan ra Hang s6 1,2 Phi thir nguyén
20  Coliforms: Hé s6 phan tig v6i anh sang cua toc do Hang s6 7,6 Phi thir nguyén
phan ra
21 Coliforms: Hé s6 két thuc phan tng voi anh sang ciia Hang s6 1,5 1/m
tdc do phan ra
22 Qua trinh Nitrat: Phan tmg bac 1 = thtr ty dau tién cia Hang s6 1,1 Phi thr nguyén
qua trinh hoac 2 = nura qua trinh
23 Qua trinh Nitrat: Téc d6 phan rda NH, 620 ° C Hing s6 1,6 /ngay
24 Qua trinh Nitrat: Hé s6 nhiét d d¢ nitrat hoa Hing s6 1,18 Phi tht nguyén
- WThycdo  OTinh todn QThucdo  OTinh todn
S = 0,004
E 100 E 5
é. S s § 0,003 Q : s <
2 50 NN . B 0002 N QQE§§!
2 :: h E 0,001 h N h t .": § ..":
NN e o N o “ NININININININR
NB14 NB13NB12NB11NB10 NB9 NB7 NBS 0 ==

Vi tri 1dy mau |

Hinh 7. Néng d0 TSS thuce do va tinh todn mua kiét

NB14NB13NB12NB11NB10 NB9 NB7 NB8

Vi tri 1dy méu

Hinh 8. N6ng d0 Pb thuc do va tinh toan mua kiét
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Hinh 13. N(“)ng d0 Colifrom thuc do va tinh toan mua
kiét

Két qua tir viéc hiéu chinh mo dun chat
luong nudc Ecolab cho thay cac gid tri tinh todn
c¢6 su twong dong cao so voi cac gia tri thuc do
tai cung mot vi tri va thoi gian twong ung (thang
11 ndm 2015). Sai s6 tuong d6i giira gia tri thuc
do va tinh toan ctia cac chat déu thap hon 19,51
%. Dya trén két qua hiéu chinh tién hanh kiém
nghiém lai bo thong s6 cua mo hinh chat luong
nudc Ecolab.

Trén co s& b tham sd dd dwge hiéu chinh,
kiém nghiém mo hinh véi s6 liéu doc lap nham
danh gi4 mic do phu hop cua bd thong sb mo
hinh. Thoi gian tinh toan cho viéc kiém nghiém
tham s6 mé hinh chit luong nude Ecolab tir
2/11/2014 — 6/11/2014. S6 lidu thyc do thang 11
nam 2014 tai cac vi tri quan tric chat luwong nude
mat ven bién Hai Phong (Hinh 2) duoc ding dé
kiém nghiém. Két qua kiém nghiém mé hinh
duoc thé hién trong cac Hinh 14 dén 20.
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Sai s6 twong ddi giita gia tri thuc do va tinh
toan cua cac chat déu dudi 16,99 %. Véi két qua
hiéu trén cho thdy bo tham s6 mo hinh chit luong
nude Ecolab ¢6 d6 tin cdy. Mo hinh c6 thé duoc
sir dung bo tham sé dé du bao, mo phong cac
kich béan sy ¢6 lan truyén chit 6 nhiém tai khu
vuc ven bién Dinh Vi
KET LUAN

Két qua tinh toan, mé phong thuy luc, chat
lugng nuéc bang mo hinh Mike 21 FM cho két
qua kha t6t, cho thiy kha ning tmg dung va hiéu
qua cao ctia md hinh. Bo tham s6 mo hinh thay

luc dat loai tot v6i két qua hiéu chinh dat 0,96 va
két qua kiém nghiém dat 0,93. Bo tham s6 mo
hinh chit lwong nuéc Ecolab ciing cho két qua
hiéu chinh va kiém nghiém dat két qua tot vé6i sai
s6 twong d6i dudi 17 %. Tuy nhién, dé nang cao
mirc d¢ chinh x4c ctia mé hinh mé phong can do
dac, quan tric bo sung cac sd chat lugng nudc
cling nhu cap nhat dir liéu dia hinh chi tiét.

Loi cam on: Tdc gia xin gui loi cam on Trung
tam Quan trac Moi truong Hai Phong da cung
cap dir lieu quan trac chat lwong nudc dé cho
nghién cuu nay.

Application of mike 21 FM modelling to
simulate water quality in the coastal area —

Dinh Vi

e Trin Hong Thai
Trung tim Khi tugng Thiy van Qudc gia
ABSTRACT

The MIKE 21 FM model, developed by the
Danish Hydraulic Institute, is a distributed
system model that is used in hydrological
calculations, water quality simulation, sediment
transport calculations, resources and water
environment in rivers, estuaries, coastal areas,
and seas... This paper is an initial step in setting
and establishing a set of model's parameters for

simulating contaminant transport at the Dinh Vu

coastal area, Hai Phong city under the different

scenarios. The model was calibrated and
validated with the real data at 8 surface water
quality monitoring sites at Hai Phong coastal
area in 2014 and 2015. Result MIKE 21 HD for
adjusters and good good quality, the specified
Nash are opened 0.96 and 0.93, the parameters
of the country of Ecolab with wrong number of

the relative below 20 %.

Keywords: MIKE 21, Modeling, quality, Dinh Vu, Coastal

TAI LIEU THAM KHAO

[1]. H.V. Dbai, Nghién ctru, hoan thién cong nghé
du bao 1i hé thong song Hong - Thai Binh.
Dé tai cép co s0. Vién Khoa hoc Khi tugng
Thity van va Bién ddi khi hau (2011).

[2]. MIKE 21 - 2014 - FLOW MODEL
(https://www.mikepoweredbydhi.com)

[3]. P.T. Béc, M6 phong qué trinh lan truyén vat
chat 6 nhidm dudi tic dong cua cac yéu td

dong lyc tai vinh Cam Ranh béng mo hinh
56 (2012).

[4]. P. Jiaa, Q. Wanga, X. Luc, B. Zhanga, C.
Lia, S. Lia, S. Lia, Y. Wang, Simulation of
the effect of an oil refining project on the
water environment using the MIKE 21
model. Physics and Chemistry of the Earth,
Parts A/B/C.
https://doi.org/10.1016/j.pce.2017.02.003

Trang 286



142

TAP CHi PHAT TRIEN KH&CN, TAP 20, S0 T4- 2017

[5].

[6].

T.H. Thai, V.X. Hoa, N.V. Thao, L.V.V.
Phong, Ung dung mé hinh toan hoc tinh toan
du bao xu thé dién bién chit lugng nudc phy
thudc vao cac kich ban kinh té xa hoi luu
vuc song Sai Gon — Pong Nai. Tuyén tap
bdo cdo Hoi thio Khoa hoc lan 10, Vién
Khoa hoc Khi twogng Thuy van va Moi
truong, 304-313 (2009).

V.D. Vinh, B.D. Chién, T.A. T, M6 phong
ddc diém thay dong luc va van chuyén trim
tich lo limg khu vuc ctra séng ven bién Hai
Phong. Tuyén tap Tai nguyén va moi truong

[7].

bién, Tap XIII. NXB Khoa hoc va K§ Thuat
Ha No6i, 328-341 (2008).

V.D. Vinh, Nghién ctru dic diém bién dong
dong chay ving ven bién Hai Phong.Ming -
Tsung Lee, Jeng - Kuei Chang, Yao-Tsung
Hsieh, Wen - Ta Tsai, Journal of Power
Sources, 185, 2, 1555 (2014).

. XK. Xin, K. Li, B. Finlayson, W. Yin.

Evaluation, prediction, and protection of
water quality in Danjiangkou Reservoir,
China, Water Science and Engineering, 8,
30-39 (2015).

Trang 287



143

Vietnam Journal of Earth Sciences, 39(4), 376-392, DOI: 10.15625/0866-7187/39/4/10741

@ Vietnam Academy of Science and Technology - =
Vietnam Journal of Earth Sciences

(VAST) http://www.vjs.ac.vn/index.php/jse ‘

Assessment and Simulation of Impacts of Climate Change
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ABSTRACT

The Upper Cau river basin that plays an important role in socio-economic developments the North of Vietnam is
sensitive to changes of climate influencing flows, erosion, and water resources. The main objective of this study is to
assess and simulate impacts of climate change on erosion and water flow in the basin. Using a GIS database, ard Soil,
and Water Assessment Tool (SWAT) model, the water flow, and soil loss assessed with data in period 1980-1999
called the base period, then simulated until 2100 considering the medium emission scenario (B2). The simulation re-
sults showed that the total annual runoff and soil loss tends to increase compared to the base period. For flow, the
change rate of the simulation period is higher than the base period; the water flow rate will increase by 0.22% (2020-
2039) and up to 1.37% (2080-2100). The total annual soil loss of the simulation period at Gia Bay station tends to
increase steadily compared to the baseline, namely by 6.2% (2020-2039) and 25.5% (2080-2100). Overall, the result
in this study shows that effects of climate changes on the basin are severe enough under the scenario B2 that is useful
for authorities for basin management.

Keywords: Water flow; Erosion; Soil loss; Climate Change; Upper Cau River basin.

©2017 Vietnam Academy of Science and Technology

1. Introduction” 2004; Beare and Heaney, 2002; McBean and
Motiee, 2008; Ouyang et al., 2017; Vargas-
Amelin and Pindado, 2014). It has proven that
more changes will be projected for the coming
decades and will cause negative effects to
many areas in the world (IPCC, 2007).

For the case of Vietnam, changes of cli-
“Corresponding author, Email: tranthai.vkttv @ gmail.com mates and unequal distribution of water re-

Changes in climate have been observed in
the past decades and have significant impacts
on hydrologic cycles and affecting water re-
sources systems (Ali et al., 2012; Arnell,
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sources are a pressing issue in many basin ar-
eas (Liem et al., 2011). Particularly, the Upper
Cau river basin, which has a significant socio-
economic role in the North of Vietnam, is fac-
ing water resource problems both the quantity
and quality due to flood problems in the wet
season and drought problems in the dry sea-
son. In addition, soil erosion is another prob-
lem in this area. In general, these problems
seem to be more severe in the future (Phan,
D.B. et al., 2011). Therefore, assessment and
simulation of impacts of climate change on
erosion and water flow for the basin are an
urgent task. This is considered a key issue that
assists local authorities in decision-making
and management in the basin.

Thus, the objectives of the study are to
give the quantitative assessment of the chang-
es of the surface water flow and the level of
erosion of Upper Cau river basin under the
impacts of climate change. Thereby, some
policy management based on the results could
be proposed for the study area. This study ad-
dresses this issue by assessing and simulating
impacts of climate change on erosion and wa-
ter flow in the Upper Cau River basin
(Vietnam). According to ICCP (IPCC, 2000),
40 climate change scenarios could be assessed
and simulated considering relatively diversi-
fied possibilities of GHG emissions in the 21
century. These scenarios could be grouped in-
to 4 categories namely Al, A2, B1, B2 (IPCC,
2000), (MONRE, 2009). In which, B2 scenar-
io is the one that has continuously increasing
population, but at a rate lower than A2; the
emphasis is on local rather than global solu-
tions to economic, social and environmental
sustainability; intermediate levels of economic
development; less rapid and more diverse
technological change than in B1 and A1 fami-
lies (medium emission scenario, in the same
group of Al1B). Moreover, the reports of
Vietnam Ministry of Natural Resources &
Environment (MONRE, 2012) state that the
scenario B2 that is the emphasis on local solu-
tions should be used. Though this is not the
latest version of climate change scenario

(MONRE, 2016), because of the limitation of
data availability, the study chose the scenario
B2 to simulate the impacts of climate change
on erosion and water flow for the study area.
It is noted that the simulation and prediction
were carried out using the Soil and Water As-
sessment Tool (SWAT) and Geographic In-
formation System (GIS).

2. Materials and Methods
2.1. Description of the study area

The study area is the Upper Cau river basin
that belongs to the Hong-Thai Binh river ba-
sin, a big basin in the northern Vietnam (Fig-
ure 1). The Upper Cau river basin restricted at
Gia Bay station with the total area of
2,835 km? is located in Bac Kan and Thai
Nguyen provinces. The basin has varied and
complex terrain in the direction of northwest -
southeast, characterized by two types of
mountainous and midland. It has some major
soil groups including rocky-inert erosion,
boggy and slope-convergent, yellow red, and
mountainous red yellow humus. Stream and
river networks are quite developed with the
network density reach 0.7-1.2 km/km?. The
main tributaries distribute evenly along the
main river.

The Rainy season lasts from May to Octo-
ber, while the dry season is from November to
April of the following year. In the rainy sea-
son, rainfall accounts for 75-80% of the total
annual rainfall and months with the heaviest
precipitation are July and August with rainfall
distributed over 300 mm/month. The months
having the lowest rainfall are December and
January. Rainfall is unevenly distributed and
dependent on the topography of each region.
Due to unevenly rainfall distribution, two sea-
sons are recognized. Flood season is from
June to October and accounts for 70-80% of
the total annual flow. The dry season lasts for
7-8 months, from November to May of the
following year and accounts for only 20-30%
of the total annual flow. The groundwater
source is not rich. The water quality of the
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Cau River in most of the local areas is unsatis-
factory for domestic purposes. Still, the water
quality of upstream rivers is relatively stable.

2.2. Data used

For this study, monitoring data provided

Bay) in the Upper Cau River basin were used.
In addition, other data such as a digital
elevation model (DEM), land use, and soil
type were also collected and processed.
Consequently, a total of 10 input factors were
prepared including a digital elevation model

by MONRE for the 1980-1999 periods at (DEM), land use, soil type, rainfall,
three meteorological stations (Dinh Hoa, Thai  temperature, solar radiation, relative humidity,
Nguyen and Bac Kan) and one hydrological wind speed, discharge and sediment
station (Gia discharge.
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Figure 1. Location of the Upper Cau river basin (Vietnam)

2.2.1. Digital elevation model, land use and
soil type

In order to define sub-basins for the study
areas, a Digital Elevation Model (DEM) with
90 m resolution that is available at National
Map Seamless Data Distribution System
(USGS) was used. Based on the DEM, the
elevation map (Figure 2a) was derived. For
this analysis, the elevation map was generated
with 8 categories (0-200; 200-400; 400-600;

378

600-800; 800-1000; 1000-1200; 1200-1400;
1400-1500 m). The elevation is compared to
sea level rise.

Because sub-basins may consist of
hydrologic response units (HRUs) that
possess unique land use/management/soil
attributes (J. G. Arnold et al., 2012) land use
should be used. For this research, a land use
map (Figure 2b) was generated using Landsat
8 OLI images (retrieved on 15 September
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2013) with a resolution of 30 m. The
enhancement process of sharpening (number)
of the image to aid interpretation and
transformation process of changing image
including multi-channel data combination to
create a new image was considered. Then,
image classification was carried out using the
Maximum Likelihood method in the ENVI
4.5 software. Accordingly, the land use map
with 9 classes were determined: Forest-
evergreen (FRSE), Forest-deciduous (FRSD),
hay (HAY), Rock (ROCK), Forest-mixed
(FRST), Agricultural Land-generic (AGRL),
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Climatic data for the period 1980-1999
were used in this analysis including: (i) daily
air temperature (maximum, minimum) (°C);
(ii) average daily rainfall (mm); (iii) daily so-
lar radiation (MJ/m?/day); (iv) daily relative
humidity (%); and (iv) daily wind speed (m/s).
All of these data were available at three mete-
orological stations: Bac Kan, Dinh Hoa, and
Thai Nguyen in the basin and were provided
by Centre for Hydro-Meteorological Infor-
mation and Data under the Vietnam Hydro-
Meteorological Service (VHMS) of MONRE

Agricultural  Land-close-grown  (AGRC),
Agricultural Land-Row Crops (AGRR),
Residential-medium density (URMD). The
overall accuracy of the classification is 5%.
The soil type map (Figure 2c) for this
study was extracted from the National

Pedology map at a scale of 1:100,000.
Accordingly, five classes were determined
including Yellow brown soil (FRx), Feralit
grey soil (ACf), Mountainous humus grey soil
(ACu), Red brown soil (FRr), and Rock
(LPq).

()
Figure 2. Maps of Upper Cau River basin: (a) Elevation; (b) Land use in 1993; (c) Soil type
2.2.2. Climatic data

(Vietnam). In addition, the solar radiation was
generated to use based on daily maximum and
minimum temperature, humidity, wind speed,
hour’s number of sunshine using the CROP-
WAT software (FAO). Each factor has been
processed using the Microsoft excel software,
and then convert to the pdf file for the SWAT
model.

In addition, daily temperature and rainfall
data under the climate change scenario B2 for
the period of 2020-2099 were derived through
simulation process using the SDSM and
SIMCLIM software (CLIMsystems; Depart-
ment of Geography) and the results of Global
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Climate Models (GCM), and climate data
provided by (MONRE, 2012). The evapora-
tion was derived based on the temperature’s
increasing trend model that is available at
Vietnam Institute of Meteorology, Hydrology
and Climate change (IMHEN).

2.2.3. Hydrological data

The average monthly discharge (m%/s) for
the period 1980-1999 (240 records) and the
average monthly sediment discharge (m’/s)
for the period 1980-1996 (204 records) were
collected. The sediment discharge was pro-
cessed and transferred to the sediment load
(tons/day) for each month in the form of the
column. There monitoring data were derived
from the Gia Bay hydrological station and al-
so from VHMS.

2.3. Methodology

Figure 3 describes the methodology used
in this study using the SWAT model that is a
river basin or watershed scale model devel-
oped to predict the impact of land manage-
ment practices on water, sediment, and agri-
cultural chemical yields in large, complex wa-
tersheds with varying soils, land use and man-
agement conditions over long periods of time.
Detailed explanations on the SWAT model
could be found in (J. G. Arnold et al., 2012)
and (Winchell, Srinivasan, Di Luzio, & Ar-
nold, 2013).

Step 1: Construction of the GIS database

First, a GIS database for the study area was
constructed the SWAT model including (1)
Spatial Datasets: Topographic map in the
form of DEM with 90 m resolution; Land use
map (in 1993); Soil type map. (2) Climatic
Datasets: air temperature (maximum, mini-
mum), average daily wind speed, radiation,
relative humidity, rainfall in present time
(1980-1999); temperature and rainfall of cli-
mate change scenario B2 (3) Hydrological
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Datasets: average monthly discharge (1980-
1999) and sediment discharge (1980-1996).

Step 2: Determination of sub-watersheds

Using the DEM, the study area was divid-
ed into 35 sub-basins, and then, these sub-
basins were further divided into hydrologic
response units (HRUs) based on land use,
topographical and soil characteristics. Accord-
ingly, a total of 355 HRUs were derived.

[ Construction of the GIS database ]
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Figure 3. Flow chart of the methodology used in this
study

Step 3: Model calibration and validation

The SWAT model for the study area was
calibrated and then was validated using
monthly-observed stream flow and sediment
discharge at the Gia Bay station. More specif-
ically, the data of monthly discharge of the
period 1980-1999 (base period) was divided
into 2 periods: 1991-1999 and 1980-1990 for
calibration and validation, respectively. Simi-
larly, for monthly sediment data, calibration
and validation processes periods were 1981-
1990 and 1991-1996.
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The Nash-Sutcliffe and Percent bias
(PBIAS) method was used to validate the
model, and in general, the simulation model
can be judged as a satisfactory if NSE > 0.50
and if PBIAS * 25% for stream flow, PBIAS
+ 55% for sediment. Table 1 and Table 2
show the level of model simulations
corresponding to Nash and PBIAS index.

Table 1. The level of model simulations corresponding

to Nash index
R? 0.9-1 0.7-0.9 0.5-0.7 0.3-0.5
Simulation level Very good Good medium Poor

Table 2. The level of model simulations corresponding
to PBIAS index

No. Simulation level Value

T Very good <*15%
2 Good +15% <PBIAS <+30%
3 Satisfactory +30% < PBIAS <£55%
4 Unsatisfactory PBIAS >£55%

Step 4: Results

The results of running SWAT model were
the simulated monthly river discharge and
sediment yield that would be further analyzed.
The average flow and soil loss by periods, the
changes of average flow and soil loss by peri-
ods under the climate change scenario B2

Tables 3 and 4 show the results of
calibration and validation of model
parameters for flow and sediment discharge.
The results showed that in both calibration
and validation process for flow, the values of
NASH and PBIAS indexes were with the
simulation level from fair and medium to very
good. These were considered to be acceptable
for simulated outputs of a river basin model
like SWAT. The overall adequacy of SWAT
to simulate flow and sediment discharge in the
watershed indicates its usefulness as a
management tool to predict the effects of land
use changes in mid-size watersheds. Figure 4
and 5 show the results of observed and
simulated discharge and sediment correlation
curves and cumulative sum at Gia Bay station,
respectively, for both two processes
(calibration and validation).

Table 3. Results of calibration and validation of model

parameters for flow
Process Period

Index Value Simulation level

. NASH 0.85 Fair
Calibration 1991 - 1999 PBIAS -3.68 Very good
o NASH 0.81 Fair
Validation 1980 - 1990 PBIAS -2.54 Very good

Table 4. Results of calibration and validation of model
parameters for sediment discharge

would be presented. Process Period  Index Value Simulation level
3. Results Calibration 1980 - 1990 NASH 0.6 Medium
. . Lo PBIAS -10.86  Very good
3.1. Model Calibration and Validation y%
Validation 1991 - 1996 o1 058 Medium
PBIAS 11.81  Very good
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Figure 4. Observed and simulated discharge correlation curves and cumulative sum at Gia Bay station for (a) Cali-

bration process; (b) Validation process
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Figure 5. Observed and simulated sediment correlation curves and cumulative sum at Gia Bay station for:

(a) Calibration process; (b) Validation process

3.2. Impacts of climate change on flow
regime and erosion

Using the SWAT model that was success-
fully calibrated and validated in the previous
section, the simulation of the flow and soil
loss at the Gia Bay hydrological station and
the sub-basins of the Upper Cau River basin
were carried out using the climate change sce-
nario B2. Four periods were considered in-
cluding 2020-2039, 2040-2059, 2060-2079,
2080-2099.

3.2.1. Rainfall

The annual average rainfall at the three sta-
tions has the increasing tendency under sce-
nario B2. Compared to the base period, the

annual average rainfall in each period has the
remarkably increasing trend, the later periods
increase faster than the previous ones. In the
period of 2020-2039, in the scenario B2, the
average annual rainfall increases compared to
the base period with 6.4%, similarly, in the
periods of 2040-2059, 2060-2079, 2080-2099
with the average rainfall change rate are 7.9%,
9.4%, 10.6%, respectively. Rainfall has the
tendency of strong increase in rainy season
and decrease in the dry season. In the future,
the possibility of the flood appearance in rainy
season and drought in the dry season goes up
in the basin. Figure 6 show the monthly aver-
age rainfall by periods under scenario B2 in
Upper Cau River basin.
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Figure 6. Monthly average rainfall by periods in Upper Cau River basin under B2 scenario
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3.2.2. Temperature

In general, the annual average temperature
in Upper Cau River basin has the increasing
trend in the period of 2020-2099 under the
impacts of climate change. Figure 7 shows
that the three stations have the temperature in
the future increased steadily. The Dinh Hoa
station has the highest annual average
temperature with the temperature of 25.3°C
(2080-2100), followed by the Thai Nguyen
station with 24.8°C and the least belongs to
the Bac Kan station with 24.4°C.
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Figure 7. Annual average temperature at stations by
periods in Upper Cau River basin under Scenario B2

Compared to the base period 1980-1999,

changes of temperature trend is quite similar
at the three stations. By the end of the 21
century, temperature rises highly at all three
stations, the difference of nearly 3°C com-
pared to the base period 1980-1999 under
scenario B2.

3.2.3. Evaporation

Due to the increase of temperature, poten-
tial evaporation in Upper Cau River basin
tends to increase in the period of 2020-2100
under climate change scenario B2, however
still increase much lower than that of rainfall.
Compared to the base period 1980-1999, the
changes rate of evaporation goes upward quite
steadily and strongest in the end of the century
(Figure 8).
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Figure 8. Changes of evaporation in Upper Cau River basin under B2 scenario compared to base period (mm)

3.2.4. Flow regime changes over time

The total annual runoff in Upper Cau River
system tends to increase compared to the
baseline under the climate change scenario
B2. The changes rate of the later periods is

bigger than the previous ones,

appropriate
with the changing tendency of evaporation
and rainfall of the scenario B2.

The changes of the annual flow in each

period are different. In the three periods

(2020-2039, 2040-2059 and 2060-2079) in the
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climate change scenario B2 the flow increases
steadily but in the period of 2080-2099, the
flow has the little decreasing trend compared
to the other previous periods. Compared to the
base period, the flow increases by 0.15 m%/s
(0.22%) in period of 2020-2039 up to 0.96
m’/s (1.37%) (2060-2079), then it increases
only 0.73 m*/s (1.03%) (2080-2099).
Regarding the monthly average runoff on
Upper Cau River basin, at the Gia Bay station,
some months like III, IV, V and X, XI, XII
show a decreasing runoff tendency while the
runoff in VII and VII has a tendency of
increasing. Especially, VI and IX have a

decreasing runoff trend in the early half of the
century but steadily go up in the last half.
With I and II, the runoff increases in the
period of 2020-2039 but decreases in the
remaining periods.

Climate change effects on the flow due to
the changes of rainfall regime and evaporation.
The results of calculating the annual average
Rainfall - Evaporation -Runoff and the annual
flow coefficient (0=Y/X) under the Scenario
B2 in Upper Cau river basin restricted at Gia
Bay station are shown in Figure 9 and Table 5.
The flow coefficient of the river system
decreases a little in the scenario B2.

1700

* R0 4
i ——— -
=] —_—
= —a—Rartall
w g
= ;_ 1 == Ewiporalon
= 0

= Funofl
IT'EI o
&
&
B
-2 - - & —

1080- 1000 Jo0-030 20802050 ae0-x JI8-2 W

Figure 9. Annual average Rainfall - Evaporation - Runoff by periods in Upper Cau River basin under Scenario B2

Table 5. Rainfall - Evaporation - Runoff calculated upto Gia Bay station - Scenario B2 (mm)

Period Rainfall Evaporation Runoff Flow coefficient
1980-1999 1692.03 787.69 805.65 0.48
2020-2039 1800.12 814.20 807.37 0.45
2040-2059 1825.95 825.33 810.76 0.44
2060-2079 1850.84 837.37 816.58 0.44
2080-2099 1871.65 853.39 813.86 0.43

The simulated discharge continuity curve
at Gia Bay station in the future periods and
base period under Scenario B2 is shown in
Figure 10. Changes of flow in Upper Cau
River basin under B2 scenario compared to
base period (%) is presented in Figure 11.
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Figure 10. Simulation of discharge at the Gia Bay
station for the future periods, 2020-2039 and 2080-2099
using the scenario B2

The flow in flood season has the increasing
trend meanwhile it in dry season has the
decreasing trend in the entire Upper Cau
River basin in the future under the climate
change scenario B2. In the period of 2020-
2039, the flood-season average flow is 109.3
m*/s higher than that in the base period (108.4
m’/s), and increases up to 112.4 m%s in the
last century. Compared to the flow of base
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period, it increases from 0.88 m?/s (0.81%) to
4.07 m’/s (3.76%).

In the period of 2020-2039, the dry-season
average flow is 31.7 m%/s lower than that in
the base period (32.2 m¥s), and decreases
down to 29.6 m’/s in the last century.
Compared to the flow of base period, it
decreases from -0.57m?%s (-1.78%) down to -
2.62 m’/s
(-8.12%). Regarding the flow distribution in

strongly in the middle months of the season
(from June to September), in the end,
(October) it decreases steadily again. While
the dry-season flow has the decreasing trend
from the middle months of the dry season
(January, February) and decreases strongest in
the end month (April), the beginning months
have the considerable decreasing rate. The
changes rate of the annual average, flood-
season, and dry-season flow compared to the

the year, the flood-season flow has the base period at Gia Bay station under the
decreasing trend in the beginning month of climate change scenario B2 is presented in
the flood season (May), then increasing Figure 12.
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Figure 11. Changes of flow in Upper Cau River basin under B2 scenario compared to baseline period (%)

2

4

3
— i
£ 1 e ——— —
2 0
L |
? i

-3
= 4 s Al loow
o j =~ Flood-Season Flow

Diry-Season Flow

4

1960-1999 2020-2033 20402055 2060-2079 2080-2099

Figure 12. The changes rate of the annual average, flood-season and dry-season flow compared tothe base period at
Gia Bay station under the CC scenario B2

3.2.5. Soil loss changes over time at Gia Bay
Station

The total annual soil loss (tons) at Gia Bay
station tends to increase steadily compared to
the baseline under the climate change scenario
B2. Compared to the base period, the average

soil loss at Gia Bay station increases by 16642
tons (6.2%) in period of 2020-2039 and goes
upward to 68951 tons (25.5%) in the last
period of the century. Figure 13 presents the
changes rate of average soil loss by periods
compared to the base period under the
scenario B2 at Gia Bay station (%).
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Figure 13. The changes rate of average soil loss by periods under scenario B2 compared to the base period
at Gia Bay station (%)

In flood season, at Gia Bay station, the total
annual soil loss (tons) tends to increase steadily
while in the dry season it has decreasing
tendency compared to the baseline under the
climate change scenario B2. Compared to the
base period, the changes of average soil loss in
flood season at Gia Bay station increases by
18249 tons (7.5%) in the period of 2020-2039
up to 72933 tons (29.9%) in the last period of
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the century (2080-2099). However, in the dry
season, the changes of average soil loss
decreases by -1652 tons (-6.2%) in the period
of 2020-2039 down to -3982 tons (-14.8%) in
the last period of the century (2080-2099).
Figure 14 shows the average soil loss (tons) in
flood season (a) and dry season (b) by periods
at Gia Bay station under the climate change
scenario B2 in Upper Cau River basin.
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Figure 14. The average soil loss in flood season (a) and dry season (b) by periods at Gia Bay station - Scenario B2

3.2.6. Soil loss distribution in sub-basins

Based on the classification regulations of
erosion status according to Vietnam standard
(Vietnam soil quality, TCVN 5299-1995), the
study area was divided into 4 erosion levels in
the period of 1980-1999 (Table 6). The results
showed that the erosion status of the basin has

Table 6. Erosion classification (1980-1999)

uneven areas among erosion levels. The
erosion level I accounts for the most area with
61.2% of the total, twice times compared to
that of level II with 37.5%. Meanwhile, the
erosion level III and IV in the basin only
makes up 0.9% and 0.4%, respectively. The
total soil loss is 1164.6 tons/ha/year.

No. Erosion level Soil loss (tons/ha/year) Area (ha) Rate (%)
1 Level 0-10 173473.8 61.2
2 Level 11 10-50 106260.9 37.5
3 Level III 50 - 200 2673.0 0.9
4 Level IV > 200 1103.2 0.4
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Total

283510.9 100

Figure 15 represents the annual soil loss in
35 sub-basins in Upper Cau River basin in the
period of 1980-1999. Figure 16 shows the
annual soil loss in sub-basins in Upper Cau
River basin in the four periods of the future:
2020-2039, 2040-2059, 2060-2079, 2080-
2099. Compared to the base period 1980-
1999, the erosion status of the Upper Cau
River basin has the increasing trend with more
annual soil loss.

The erosion status in flood season of the
basin under the impacts of CC has an
increasing tendency meanwhile in the dry
season it has a decreasing tendency,
appropriate with increasing trend of rainfall
and flow in the Upper Cau River basin in
flood season (Figure 17). The percentage rate
of flood season and dry-season soil loss in the
future compared to base period is presented in
Figure 18 and Figure 19.
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Figure 15. The annual soil loss in sub-basins in Upper Cau River basin - Period 1980-1999
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Figure 16. The annual soil loss in sub-basins in Upper Cau River basin by periods in the future:
(a) Period 2020-2039, (b) Period 2040-2059, (c) Period 2060-2079, (d) Period 2080-2099
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Figure 18. Percentage rate of flood-season soil loss by periods in the future compared to base period:
(a) Period 2020-2039, (b) Period 2040-2059, (c) Period 2060-2079, (d) Period 2080-2099
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Figure 19. Percentage rate of dry-season soil loss by periods in the future compared to base period:
(a) Period 2020-2039, (b) Period 2040-2059, (c) Period 2060-2079, (d) Period 2080-2099

4. Discussion

In recent years, application of models has
become an indispensable tool for the
understanding of the natural processes.
Dominantly, SWAT model is one of the most
widely used watershed-scale simulation tools
and bringing the most effective results when
studying in soil erosion and water resources
(Arnold J.G. and Fohrer, 2005) described the
expanding global use of SWAT which has
been employed widely to evaluate the impact
of climate change on soil erosion and
sediment flux (Li Y., et al., 2011) applied
SWAT to evaluate the effect of temperature
change on water discharge, and sediment and
nutrient loading in the Lower Pearl River
basin, China (Hanratty M.P. and Stefan H.G.,
1998) have also described the application of
SWAT to evaluate the impact of climate
change on sediments in an agricultural
watershed in Minnesota and in five European
catchments. Due to the spatial and temporal
heterogeneity in soils properties, vegetation,
and land use practices, a hydrological cycle is
a complex system (Rossi et al., 2009)
evaluated in hydrologic perspective the lower
Mekong river basin.

In Vietnam, there are series of studies
implemented on water resources in many river
basins and specific provinces aiming to
contribute to the government’s planning and

river basin management. Aspects of water
resources such as quantity and quality have
been mentioned (Son N.T. et al., 2011)
analyzed the changes of water resources on
Nhue-Day River basin under the impacts of
climate change, while (Nhu N.Y., 2011)
focused on the extreme of the flow in the
same study area. However, they only used the
future scenarios of 2020, 2050 compared to
the baseline period of 1970-1999. Using
SWAT model and GIS (Liem N.D. et al.,
2011) had a study on assessing water
discharge in Be river basin, which is an
important hydrological parameter that defines
the shapes, size, and course of the stream. The
study focused to quantify the impact of
topographic, land use, soil and climatic
condition on water discharge. SWAT in
combination with GIS has identified clearly
the objectives of the study with the capacity of
enhancing the precision of flow simulation
results from rainfall and  physical
characteristics of the basin.

Additionally, a wide range of studies has
been conducted on soil erosion issue in many
parts of Vietnam using lots of research
methods. Taking some examples such as in
Vo Nhai district in Thai Nguyen province; Da
Tam watershed in Lam Dong province (Tu
L.H. et al., 2011); Tam Nong Commune in
Phu Tho province(Thang, 2010); Tay Nguyen
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region; Son La province; Dong Nai river
basin, etc. (Binh N.D. et al., 2010) used
modelling and web technologies to assess the
level of soil erosion in northwestern region of
Vietnam in general. In Dakrong Commune,
Quang Tri province (Trong T.D. et al., 2012)
used RMMF (Revised Morgan-Morgan-
Finney) model to find out the soil erosion
possibility. Utilizing USLE, for instance
(Chau T.L.M. et al.,, 2011) implemented a
study about soil erosion management in Hue
province.

Taking into account climate change, the
study of (Phan D.B. et al., 2011) also used
SWAT to assess its impacts on stream dis-
charge and sediment yield in Phu Luong wa-
tershed in Northern Viet Nam. Results
showed that the stream discharge was likely to
increase in the future during the wet season
with increasing threats of sedimentation. Con-
ducted by the same author's group with the
same model tool, another study of (Phan D.B.
et al., 2011) implemented in Cau River basin,
Vietnam. This study wused three climate
change scenarios B1, B2, and A2 to assess but
only showed the seasonal values, not the
monthly though climate change is needed to
express the extent of more details. Additional-
ly, the study just gave the comparison of
stream discharge and sediment load change
between only 3 decades of the 2020s, 2030s,
and 2050s with the baseline period. To satisfy
those deficiencies in Phan’s research, this pa-
per used the data from the future from 2020
up to 2100 - a long enough period - focusing
fundamentally on just one scenario B2 to per-
form the changes of stream discharge and sed-
iment yield of the Upper Cau river basin and
went into details in each month and season in
year. Furthermore, the output of Phan’s study
just stopped at changes of sediment yield
without describing the process of surface ero-
sion with its levels that could have been
shown apparently in maps. The paper would
fill with it. Also, this paper would also com-
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bine results from remote sensing with sur-
veyed land use map to make it more accurate
thereby create more precise inputs for SWAT
model.

From the results of this study, the calibra-
tion and validation processes show that
SWAT is capable of simulating the flow with
the conditions of the study area with relatively
high accuracy. On the other hand, for sedi-
ment discharge, one of the reasons causing the
discrepancy between simulated and observed
sediment discharge may be attributed to chan-
nel erosion, especially during high flows and
instability of sediment yields. Other factors
include SWAT’s inadequate description of
channel scouring process and the presence of
temporary channel embankment used by
farmers to retard channel flow velocity.
Moreover, the small number of meteorologi-
cal stations in the basin is also one of the rea-
sons for that. Nevertheless, these results en-
sure the calibrated parameters are suitable to
be used to assess the flow and sediment
changes under the context of climate change.
The overall adequacy of SWAT to simulate
flow and sediment discharge in the watershed
indicates its usefulness as a management tool
to predict the effects of land use changes in
mid-size watersheds.

5. Conclusions

From the results, in Upper Cau River sys-
tem, it includes that the total annual runoff
tends to increase compared with the baseline
under the climate-change scenario B2. The
change's rate of the later periods is bigger than
the previous ones, appropriate with the chang-
ing tendency of evaporation and rainfall,
which are the most important factors affecting
on the flow regime (rainfall increases much
but evaporation increases less leading to an-
nual runoff increase). The impacts of climate
change in the flow regime are presented ap-
parently inflow variation in flood and dry sea-
son in future periods. The imbalance in the
flow distribution throughout the year is shown
in the considerably increasing trend of flow in
flood season and decreasing trend in dry sea-
son. It means that floods occur more frequent-
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ly with the larger amount of discharges in
rainy season, while water shortage and
drought would be more serious in dry season.
Moreover, increasing in total annual runoff
also affects the erosion status in the basin. It
would in general increase the total annual sed-
iment load (soil loss). At Gia Bay station, the
total annual soil loss (tons) tends to increase
steadily compared with the baseline under the
climate-change scenario B2. Especially, in the
flood season, greater variability in daily pre-
cipitation distribution led to increased occur-
rence of large storms and therefore, greater
stream discharge and soil loss, leading to at
Gia Bay station; the soil loss has been increas-
ing trend. On the contrary, in dry season, it
decreases gradually compared with the period
of 1980-1999. With regards to the erosion sta-
tus classification during the base period
(1980-1999), the annual soil loss was divided
into four erosion levels, which are distributed
in different areas. The effect of climate
change on soil erosion is also not homogene-
ous throughout the basin. The soil loss distri-
bution is different among 35 sub-basins.
Through the analysis, the results from the
study revealed that under the climate-change
scenario B2, the climate trends in Upper Cau
river basin are leading to severe conditions for
runoff generation as well as erosion status due
to an increase in evaporation and rainfall dur-
ing the period of 2020-2099. Additionally,
applying SWAT model and GIS technique is
fairly accurate helping managers easily identi-
fy severity levels of flow regime and areas
having high possibility of soil erosion in the
basin in the context of climate change, there-
by, making appropriate measures in the future
in order to limit the effects of these processes
on daily life and the production and business
activities of the local people.
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DANH GIA TAC PONG CUA BIEN POI KHli HAU BDEN
sU DUNG NUGC CHO NONG NGHIEP CUA
DONG BANG SONG CUU LONG

Mai Kim Li&n - Cyc Khi tuong Thity vin va Bién déi khi hau;

Trén Hong Thai - Trung rim Khi nrgng Thiy vin Quéc gia;

Hoang Viin Dai - Vién Khoa hoc Khi trgng Thiy van va Bién dbi khi hau;
Bang Ngoc Biép - BS Tai nguyén va M6i tridng;

Trin D8 Bio Trung - University Of Texas at Arlington USA.

2,31 bido trinh bay két qud tinh todn nhu cdu sir dung medc ciia mpt 6 cdy néng nghiép
chinh (cdy lita va mdu) trong boi canh bién 461 khi héu & Kt vire Péng bang song Ciru
Long (BBSCL). Trong d6, tdp trung ddanh gid phén tich sy thay doi vé iéng nhu cdu

- B - . - P re e - - - 5 A. 2 A
stk dyng nudc tedi, sy thay doi vé nhu can ot gitta cdc thang trong ndm va sy thay doi vé nhu cau

tedi gitta cdc tiéu vimg trong ki viee nghién i, Kér quad nghién ciru cho thdy, d6i véi kich ban phdr
thai trung bink (B2) tong nhu céu ding mebe ving PBSCL dén giita thé ky tang 17,9% so véi thoi

k co so.

a o

1. Mg dan

Ving PBSCL cua Viét Nam ¢6 tdng dién tich
tw nhién, ké ca dién tich cac dao ven by, 13 40.572
km? [5], trong d6 khoang 64% dién tich d4t (hom
2,5 triéu ha) duoc sir dung dé san xuét noéng
nghép, chu yéu 14 canh tic lua nuwde, va nudi
tréng thuy san i cic viing nudc ngot, mrde 1o va
nude man. Theo théng ké DPBSCL cung eip hon
33% san lugng gao, 65% san lugng thuy sam,
75% sén lugng trai cdy va hon 90% sin lwong
gao xuét khu ctia Viét Nam [3). Tuy nhién, do
tic ddng cha viéc phat tridn thiy didn, sir dung
nuéc & cic nuée thiugng twu, bidn ddi khi hiv,
nuéc bidn dang 45 va dang dit ra cho PBSCL
nhiing thach thirc rAt 16m. Mzt khéc theo khuyén
céo cita B§ Tai nguyén va Méi frudng thi PBSCL
14 mét trong nhimg viing chiu mire d6 tdn thurong
16m & murde ta va trén thé gidi do tic déng cta bién
dbi khi hau (BPKH) [1]. Pay |2 rhimg rao can
1ém @di vdi tién trinh phat trién kinh t& - x4 héi
ctia PBSCL, dic biét d6i véi sinh hoat vi san
xuAt nong nghiép cia cong ddng dan cu.

Trong gidi han cha bai bao nay, tic gid chi xét
dén tac ddng cia BDKH dén nhu ciu ding mréce
cho nganh néng nghidp (cu thé 1a nhu cdu ding

nwée cko cdy Hia va cdy méu) cia ving DPBSCL,
mét nganh kinh té chinh cha vilng, dé théy dugce
nguy o s& phai d6i dau trong twong lai.

2. Phwong phdp tinh va sé lidu siv dung

Péi véi khu vue throng huu ctia hé théng sdng
Meé Koéng st dung 02 kich ban BPXH cho Iun
vizc Mé Kéng 12y tir san phdm cta mé hinh PRE-
CIS do SEA START cung cAp véi 2 kich ban phat
that cao (A2) va trung binh (B2) cua thdi ky
1985-2050 v&i @b phan giai theo khéng gian 0.2
x 0.2 d& (twong dwong khodng 22 x 22 km).
Trong ting kich bin, cac yéu 16 mua, nhiét, .
trung binh ngdy dugc tinh todn d&n nim 2050 [1].
Tai khm vire BBSCL, kich ban BPKH dugc 1y
theo kich ban céng b8 nim 2012 cia B Tai
nguyén va Moi trudmg.

Trong pham vi nghién ciu ctia bai bio nay, tic
gid sr dung mé hinh IQQM dé tinh todn nhu ciu
nude cho 3 tidu viing thuge PBSCL k- tidu vimg
td song Tién, tiéu viing giita séng Tién - song Hau
v tidu vung hitu sdng Hiu.

M6 hinh IQQM (Iniegrated Quantity and
Quality Model) do Australia xdy dung va phat
trién. M6 hinh d& dugc tmg dung cho mot sé lru
vuc song tai NSW va Queenland (Australia), va

TAP CHI KHI TUQNG THAUY VAN
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vai nam gfin day dugce dua vae tmg dung cho hm
vie séng MéKong. Piy 14 m6 hinh mé phong st
dung nudc hm wvire cho phép danh gia céc tac
dong cia chinh sach quan 1 tai nguyén nuée dbi
vo1 ngudi it dung nude [2, 41 M6 hinh nay co
thé dung dé khao sat, chia sé va giai quyét cée
vén d& nay sinh trong viéc st dung chung ngudn
nudc gilta cac quéc gia véi nhaw; trao d6i 1o ich
sir dung nguén nirde chung gifta cic nhém ding
nwde canh traph, ké ¢a méi trudmg. Théng qua
nat nay, IQQM ty ddng tinh nhu chu née ddi
v&i cac mua vu khic nhau. C6 thé coi nht ndy
thuc hién chitc néng tinh nhu céu nude tuong tw
mé hinh CROPWAT thong dung, nhung théi
dogn tinh toan cho timg ngdy va tich hop ludn
vao irong IQQM. Trong mé hinh sir dung s6 lidu

mra, be hoi tiém niing cba céc tram dé tinh todn
nhu cdu mrdc cho cac tidu vimg (Hinh 1), Cy thé
nhu sau: Tram mura Chiu Pbc, tram khi frong
Chau Déc tinh cho ving I, gf”)m tinh An Giang va
Pong Thap; Tram mua Hiép Hoa, tram khi ugng
Médc Hoéa tink cho ving II- tinh Long An; Tram
Kkhi tuong M§ Tho tinh cho ving III- tinh Tién
Giang; Tram khi tegng Ba Tri tinh cho ving IV
gdm tinh Bén Tre vi Tri Vinh; Tram khi tuong
Chn Tho tinh cho ving V gém tinh Cén Tho va
Vinh Long; Tram khi tugng So6c Tring tinh cho
vimg VI gdm tinh Bac Liéu va Séc Triing; Tram
khi trgng Rach Gid tinh cho viing VII- tinh Kién
Giang; Tram khi tugng Ca Mau tinh cho ving
VTII- tinh C& Mau.

it GRAT
Vongiordd e Seg

T | wikrag | me— D gl
w2

actuiect

Hinh 1. Céc ving twdi & Déng bing séng Cieu Long (Ngubn: 6)

3. Fac dpng cia BDKH dén sir dung nwéc
cho néng nghiép ciia PBSCL

a. Sy thay doi dén téng nhu cdu ditng nirdc
cho néng nghiép

Téng nhu cAu ding nirée trung binh cho cay
ndng nghidp tai PBSCL tinh &n ndm 2050 wéce
khoang 22.418,13 triéu m* (kich bin A2) va
22.328,45 triéu m? (kich ban B2) (Bang 1). Kich
ban A2 ¢6 téng nhu can dimg nude nhiéu hon so
v&i kich ban B2 & tht ¢a céc giai doan tinh toén,
trong d6 giai doan 2031 - 2040 cd sy chénh 1&ch

TAP CHI KHE TUONG THUY VAN

nhiéu nbt (173,86 triu m®), tiép theo 1A giai
doan 2021 - 2030 (143,11 triéu m*), giai doan
2041 - 2050 13 89,68 trifu m?.

So v6i giai doan nén 1991 - 2010 thi nhu
cAu nudce cho nong nghiép cd xu huéng ting
theo thdi gian ¢ c¢é hai kich ban A2 vi B2
(Bang 2). Giai doan 2041 - 2050 ¢6 tf‘mg nhu
cAu nude ting nhidu nhit: ting 17,87% & kich
ban B2 (tuong duong ting 3.385 tridu m?) va
kich ban A2 ting 18,35% (twong duong ting
3.475 triéu m?).

56 thing 04 - 2016
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Badng 1. Téng nhu céu niebe trung binh nim cho néng nghidp tai PRSCL (10°m°)
Kich ban |{1991-2000 | 2011-2020 | 2021-2030 |2031-2040 [ 2041-2050
A2 18.942,63 | 19.498,81 { 20.443,89 | 21.688,85 | 2241813
B2 18.942,63 | 19.355,26 | 20.300,78 | 21.514,99 | 22.32845

Bang 2. Sy thay dsi t(fng ninut edu mirde frung binh ndm cho néng nghiép tai PBSCL (%)

Kich ban | 1991-2000 |2011-2020 |[2021-2030 | 2031-2046 | 2041-2050
A2 0,00 2,94 7.3 14,50 18,35
B2 0.00 2,18 7,17 13,58 17,87
20%
16
iZ . . .
g Hinh 2. Thay dai tong nhu cdu
p meoe DBSCE trung binh gitra
eac thoi ky
1991-2000 2011-2020 2021-2030 2031-2040 2041-205Qy ~; o

(iira cée giai doan cling 6 mire dé ting khéc
nhau (Hinh 2). Giai doan 2031 - 2040 c6 tc 46
ting nhidu mhit so v&i cdc giai doan con lai (B2
tang 5,98% va A2 ting 6,09% so v&i giai doan
2021 - 2030).

b. Sur thay doi vé nhu- cdu twoi giira cdc
thang trong nim

Sau khi tink todn vai cac kich ban BBKH, céc
thang ¢6 téng nhu ciu dong nude nhiéu trong
ném van la cac thing mia khd, tuy nhién cic
thang mia mrua lai cd mic 7 18 tang nhiéu hon
S0 v céc thang muia khé. So sdnh gifta thoi ky
nén va giai doan 2041 - 2050 cho thiy: thng
[wgng nude cac thang mua khd chiém dén

79,14% s0 véi thng nhu cAu nuée trung binh ci
ndm o cd hai kich ban AZ va B2. Thai ky 2041-
2050 ¢6 tong nhu chu nwdce ding cc thang mia
khé ting 13,80% (tuong dwong 2.152 triéu m?-
kich ban A2) va tang 13,34% (tuong duong
2.081 tridu m’ - kich ban B2) so v&i thai ky nén.
Tuy nhién vio mila mira, nhu cdu ding nude cho
néng nghiép ciing c6 xu hwdng ting, cu thé: ting
39,50% (tuong duong [.324 &iéu m® - kich ban
AZ) va ting 38,95% (trong dwong 1.305 triéu
o - kich ban B2). K&t qua nay dugc thé hién 15
rang khi so sanh téng nhu ciu née twdi trung
binh céc thang & PBSCL (Bang 3).

Bdng 3. Nhu cdu nide tudi trung binh théng & DBSCL (10°m7)

T Theiky Thoi iy
Thing | 1 apee’ | 20412050 | 20412050
Kich bin A2 | Kich ban B2
1 3340.07 3.423,30 3.400,61
) 3.018.76 321420 330L43
3 1.786,18 1.994.75 1.986.77
4 1.777.65 189374 1.886.17
5 2.580,94 2.892,90 2.881,33
; 1.474,48 1.993,14 1985.17
7 1.201,43 1L173,19 1168,5
3 246,90 491,71 489,74
9 115,52 371,10 369,62
10 31321 646,36 643,77
il 843,53 1.496,70 1.490,71
12 2.334,05 2.826,95 231564
Tong nim | 18.942,63 22.418,13 22.318,45

TAF CHI K TUGNG THITY VAN
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Céc théng c6 nhu ciu ding nwde nhidu nhét
trong n&m tai DPBSCL 1a cic thang mtia khé (tir
thang 11 dén thang 5 n¥m san). D bdo dén nim
2050, nhu céu dung mueée tung binh thang ciia
céc thang nhifu nhét 12 théng 12 (trén 2.826,95
triéu m?® - kich ban A2), thang 1 (trén 3.409,61
triu m? - kich ban A2) va thing 2 (176n 3.214,29
trién m?*- kich ban A2).

Sy thay d6i v& nhu ciu tudi gitra céc tidu
ving trong khu wvire nghién clru.

Du bao dén nim 2050, nhu ciu dung nude
cho ndng nghidp gitta cac tiu ving tudi caa
PBSCL ¢é su gia ting khac nhau (Béang 4).

Tién viing hir séng Hau la tiéu ving c6 mirc
ting nhidu nhit so véi 2 tiéu viing con lai. Tinh
dén ndm 2050, nhu ciu nwée ding cho nbéng
nghiép udc khodng 11.598,20 triu m* (kich ban
A2) vakhoang 11.473,61 triéw m® (kich ban B2).

So véi thei k¥ nén thi tién ving hitu séng Hau
nhu can ding nuéc sé ting thém 36,07% tuong
dvuong 3.074,67 triéu m® theo kich ban A2 va
34,61% tuong duong 2.950,08 triéu m’ theo kich
bin B2 (Bang 4).

Tiéu ving giita song Tién - séng Hau cb mitc
ting thip hon kh4 nhidu so véi tiéu vimg him
séng Haw. Mt ting nhu cin nude wéce tinh dén
nam 2050 chi vao khoang 6,13% tuwong duong
128,48 triéu m* theo kich ban A2 va 4.43%
tuong dwong 92,73 triéu m’ theo kich bin B2
(Bing 4) ‘ ‘

Tiéu ving ta séng Tién c6 mirc ting nhu ciu
nwée thdp nhit so véi 2 tiéu ving con lai. Mic
ting nhu cin nuéc woe tinh dén nim 2050 chi
vao khoang 3,27% twong dwong 272,35 triéu m?
theo kich ban A2 va 4,12% tuong duong 343,01
triéu m? theo kich ban B2.

Bing 4. Téng nhi cdu nwdc tuéi ¢ PBSCL phin theo tiéu ving (10°m3)

- ™ A
Thoi k5 Hito sbug [ Gia s00g TR0 | 74 song Tidn | Tang
Thoi k3 nén
1991-2000 8.523,53 2.094,69 8.324,41 18.942,63
Thei ky 2041-2050
Kich bin A2 11.598,20 2.223,17 8.596,76 22.418,13
Thid ky 2041-2050
Kich bin B2 11.473,61 2.187.42 8.667,42 22.328.45

4, Két ludn

Két qué nghién ciru cho thiy, téc dong ciia
BDKH dén nhu cdu dling nude cho nbéng nghiép
(cAy lha va cdy trdng miu) cua ving PBSCL 1
rét 16n. Udc tinh dén nim 2050, cin khoang
22.418,13 iriéu m® (kich ban A2) va 22.328,45
tridu m? (kich ban B2) mrdc 48 phuc vu cho nhu
ciu trdi. Mii khdc, nhu cu nuéc tréi lai thay
i khac nhau trong nim, mia khé cin tdng
lugng nuée cho nhu ciu twdi nhiéu hon so véi
miia mura. Tay nhién, mitc d ting ciia nhu ciu
nirée vao mia mara fai 16m hon so vai mila kho.

Bén canh d6, su gia ting nhu cau nude didn ra
khong dong déu trén todn bd ving PBSCL ma
¢6 sir phan hoa 15 18t gifra cac tiéu ving. Tién
vung hitu song Hau co su gia ting nhiéu nhét ca
vé tdng hrong nude vi mire 45 gia ting so véi 2
tidu ving giira song Tién - song Hau va tiéu ving
ta séng Tién. Didu nay 45t ra bai toan kho khin
cho phéan bd rgudn nudc ciia ton ving PBSCL
trong tirong lai, dac biét [a vao mua can khi dong
chay phia thuong lru ciia stng Mé Kong it di do
céc hoat dong khai thic va sir dyng nude cia cée
mrée & thugng ngudn séng Mé Kong,
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ASSESSING THE IMPACT OF CLIMATE CHANGE
TO THE WATER DEMAND FOR AGRICULTURE OF MEKONG DELTA

Mai Kim Lien - Deparment of Meteorology, Hydrology and Climate Change

Tran Hong Thai - National Hydro, Meteorological Service

Hoang Van Dai - Viemam Institute of Meteorology, Hydrology and Climate Change
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This article presents the resuits from calculating the water demand of main agricultural crops
in climate change scenario of Mekong Delta area. It focuses on assessing the change of total demand
Jor irrigation water, the change of demand within months of the year and the change of demand
withinsub-regions. The results showed that with regard to the Medium emission scenario (B2), the
total water demand of Mekong Delta area in the mid-21st century will increase by 17,9% compared
to the based period,
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(DBSCL) ngay cang gia tang, tham chi xay ra ngay trong mua mua, gay anh huong lom

TVong nhitng ndam gan ddy, tinh trang han han ¢ ving Pong bang séng Ciru Long

dén sw phat trién kinh té - xa héi ciia ving. Bai bdo nghién ciru ddnh gid hién trang ciia
han khi twong xdy ra trén khu viee PBSCL théng qua chi sé chudn héa lwong mwa (Standard
Precipitaion Index - SPI). Két qud nghién ciru cho thdy & ving PBSCL cdc khu viee Ca Mau, M5 Tho
va Chdu Poc ¢6 tan sudt khéng xday ra han thdp hon so véi cac ving khdc trong khu viee nghién ciiu
(72 -75,4%), tuy nhién day lai la nhitng khu viee co tan sudt xuat hién han rat nang cao hon hdn cdc

vung khac (7,8 - 11,3%).

Tir khéa: han han, Pong bang séng Ciru Long, chi s6 SPI.

Mé dau

Han han 1a hién tuong ty nhién trén thé gioi,
¢6 anh huong dén cac khu vuc rong 16n va gay
thiét hai dang ké cavé nguoi va kinh té. Han han
xay ra ¢ hau hét cac ché do khi hau va co tac
dong dén tiém nang kinh té - xa hoi va cac linh
vuc moi trudong [6]. Thiét hai do han han xay ra
& DBSCL 1a rat 16n, khong chi c¢6 tac dong dén
tu nhién ma con anh huéng dén xa hoi, doi séng
cua nguodi dan. Han han nam 1982 tan pha
180.000 ha cay mau. Han han xdy ra vao vu
Pong Xuan 1992 - 1993 khién viéc san xuat ¢
DPBSCL giam 559.000 tan laa; dién tich bi han
14 276.656 ha ¢ nam 1998. Trong 6 thang dau
nam 2002, han han nghiém trong da gay chay
rung trén dién rong, trong do c6 chay rung lon &
cac khu rung tu nhién U Minh Thugng va U
Minh Ha. Nam 2004 - 2005 thiét hai do han han
va xam man ti 720 ty dong, trén cac song Tién,
song Ham Luédng, song C6 Chién, song Hau man
xam nhap sau tir 60 - 80 km; riéng song Vam Co
bi man xam nhap sau téi muc ky luc 120 - 140
km. Nam 2006 - 2007, han han xay ra & nhiéu
tinh DPBSCL, gay han han va chay rimg & nhiéu
tinh ving DPBSCL. Nam 2009 - 2010, anh huong
ciia xdm nhdp man dén la dong xuan 2009 -
2010 1én dén 620.000 ha, chiém 40% dién tich
toan viing, tap trung & cac tinh ven bién nhu Tién
Giang, Bén Tre, Tra Vinh, Soc Trang, Bac Liéu,

Ca Mau va Kién Giang [3,4]. Chinh vi nhiing
thiét hai 16n dén kinh té - xa hoi trén, nghién ciru
danh gia thyc trang han han 6 PBSCL s¢€ c6 y
nghia thuc tién gitp cho cong tic quan 1y va sir
dung ngudn nudc trong timg thang, timg thoi ky
cho phu hop va c6 hiéu qua, bao dam phat trién
kinh té - x hoi mot cach bén viing, thich img véi
BDKH.

Han dugc phan loai: han khi tugng, han nong
nghiép, han thuy van va han kinh té - xa hoi.
Trong bai bao nay dé cap vé han khi tuong, dugc
coi 1a thién tai do su thiéu hut nghiém trong
luong mua so v&i mirc chuan khi hau va xay ra
trong mot thoi gian dai. Déi véi han khi tuong,
céc nha khi tuong trén thé gidi d dua ra nhiéu
dang chi tiéu x4c dinh han tuy theo sy phu hop
cho mdt vung khi hdu nao do. Téc gia lya chon
st dung chi tiéu SPI (Standardized Precipitation
Index) dé d4nh gi4 thyc trang han han cia ving
DBSCL trong nghién ctru nay. Chi tiéu SPI dugc
coi la twong ddi phii hop vai diéu kién dia 1y va
khi hau cua vung DPBSCL.

1. Phuwong phap nghién ctru

Gidi thiéu chi so SPI

Chi s6 chuan héa lwong mua (Standard
Precipitaion Index - SPI) dugc McKee va cong
su dé xuét nim 1993, dugc dung dé giam sat han
han & My véi cac khoang thoi gian tir 1 d&én 72
thang [2]. Chi s6 SPI duoc tinh toan don gian
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bﬁmg su chénh l¢ch cua lugng mua thuc té R
(téng luong mua, tuan, thang, mua, vu thuc té)
so vOi trung binh nhiéu ndm va chia cho d6 1éch
chuan (o) cua lugng mua trong thoi ky
tuong Ung: _

R=-R

SPl=——
a

Trong d6: R 1a lwong mua khoang thoi gian i
(i: thang, mua, vu); R 1a lugng mua trung binh
trong khoang thoi gian i qua nhiéu niam; o 1a
khoang 1éch tiéu chudn cta luong mua khoang
thoi giani (1, 3, 6 va 12 thang).
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Chi s6 SPI 1a mot chi sé khong thir nguyén.
Céc gia tri cia SPI mang d4u 4m thé hién sy
thiéu hut mua tai thoi diém tinh toan so véi murc
trung binh. Diéu ndy c6 nghia 13 giai doan d6 co
nguy co han han. Khi SPI mang gi4 tri duong chi
ra tinh trang thtra 4m, tirc 1a mua tai thoi diém tinh
toan 16n hon so véi muc trung binh nhiéu nam.

Céc két qua nghién ciru ciia Vién khoa hoc
Khi tuong thily van va Bién d6i khi hau cho thay,
trong diéu kién Viét Nam chi s6 chuan hoa luong
mua (SPI) dugc phan loai nhu sau:

Bang 1. Phdn cd'p han khi twong theo chi s6 SPI da duoc hiéu chinh cho Viét Nam [4]

Phan cip han Khodéng gia tri SPI
Bit dau han (thiéu nudc) -0.49 +0.25
Han vira -0.99 +-0.5
Han ning -1.44+-1.0
Han rat nang -1.99 +-1.5
Han rat nghiém trong <-2.0

Chi sb SPI dugc tinh toan theo chudi thoi
gian. B§ dir liéu trung binh theo tung thoi ky
dugc chon ra dé xac dinh quy mo thoi gian cua
tung thoi ky i thang, trong do, i co thé1a 3,6, 12,
24 hay 48 thang.

S0 ligu tinh todn

bé x4c dinh va danh gia céc chi tiéu han, tac
gia da sir dung s6 liéu lugng mua va nhiét do cua
12 tram khi tugng thiy van trong khu vuc nghién
ctru voi chudi sb liéu da dugce kiém tra va chinh
ly tr nam 2001-2010, bao gém cac tram: Ba Tri,
Bac Liéu, Ca Mau, Can Tho, Cang Long, Cao
Lanh, Chau Pdc, Moc Hoa, My Tho, Rach Gia,
So6c Trang, Vinh Long.

2. Panh gia kha ning han theo chi s6 SPI

Sau khi tinh toan va danh gia chi s6 SPI cua
ca 12 tram khi twong ndm trong ving nghién ciru
voi thoi ky 1 lan luotla 1, 3, 6, 12 thang cho giai
doan 2001 - 2010 nhén thay: khi khoang thoi
gian (quy mo thoi gian) nho 1 hay 3 thang thi
SPI dich chuyén 1én xuéng thuong xuyén xung
quanh s6 0. V6i khoang thoi gian kéo dai hon 1a
6 hay 12 thang thi SPI phan ting cham hon voi
nhimg thay d6i vé luong mua, sb luong cac giai
doan ctia SPI ¢6 chi s6 am va duong ciing it hon,
tuy nhién thoi gian cua cac thoi ky nay lai kéo
dai hon (Hinh 1).

@ | (b)
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Hinh 1. Chi 56 SPI toan viing PBSCL
(Quy mé thoi ky i = 1 thang (a), 3 thang (b), 6 thang (c) va 12 thang (d))
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Qua két qua trén cho thay chi s SPI cua 12
tram khi tugng co thé phan anh duogc tinh hinh
han cua PBSCL. Pic biét 1a SPI cua da sb cac
tram ciing cho thiy dugc thoi diém xay ra han
tuong ng v6i thoi diém ma ving PBSCL ¢
nhitng thiét hai vé san xuit nong nghiép
do han han va xam nhap man trong nhitng nam
gan day, nhu dot han nam 2002, 2004 - 2005,
2006 - 2007, 2009 - 2010.

Vé quy mé thoi ky dé tinh SPI, thoi ky 3
thang va 6 thang cho thiy cac dot han han 1 va
chinh x4c hon so v61 quy mo thoi gian 1 thang.
Dbi voi quy mo thoi ky 12 thang, do chi s6 SPI
phan g cham véi lugng mua, nhung do dai
chudi dung dé tinh lai ngan, nén SPI cho thay
thoi gian bat dau va két thic han chua khop véi
quy mo thoi ky 3 thang va 6 thang. Vi¢c xac dinh
cac dot han dugc xac dinh theo cac phan cép han
McKee da dugc hiéu chinh cho Viét Nam. Dot
han phai c¢6 chi s6 SPI dudi -0,5 hon 3 thang thi
moi duge goi la xac dinh 1a dot han. Riéng véi
cac dot han c6 SPI dudi -2 du nam lién ké céc
thang khac hay khong lién ké vai cac thang han
cling xac dinh 1a dot han.

a. Vé thoi gian xuét hién han

Cac dot han chung trén toan vung PBSCL:
Thang 1 - 10/2002, han rt ning vao thang 3,
thang 8 mtrc d§ han c6 giam, nhung lai tang trong
thang ké tiép. Thang 2 - 4/2004, han vira dén han
ning. Thang 12/2004 dén thang 6/2005, han vira.
Théang 11/2006 dén thang 1/2007, han vira. Thang
10/2009 dén thang 1/2010, han vira. Thang 4/2010
dén thang 7/2010, han vira, chi s6 SPI cta dot han
nay cao.

Dot han nam 2002 ¢ BPBSCL: Thoi gian han
nam trong mua kho cia Nam B9 tir thang 11 dén
thang 6 sang ndm. Tuy vao ting tram ma thoi gian
han cua timg tram ngdn hodc dai, xay ra va két
thic sém hay tré hon so véi cac tram khac. Céc
tram nhu Bac Liéu, Ba Tri, Cang Long, Can Tho,
Cao Léanh c6 chi s6 SPI cho thay xuat hién han
nang va thoi gian chi s6 han kéo dai. Tram Chau
Péc cling tuong tu, ca bi¢t hon c6 han rat nang 1
thang. Tram Soc Trang trong dot han nay co6 thoi
gian han ngén 1 thang, nhung han rit nang. Tram
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Moc Hoéa han dai va bi gian doan va c¢o 1 - 2 thang
bi han rat ning. Tram My Tho chi s6 SPI cho thay
thoi gian han trén 6 thang va bi han rat nang. Tram
Rach Gia c¢6 thoi gian bi han dai nhung han rat
nang khoang 1 - 2 thang, Vinh Long nira nim dau
bi han c6 1 thang han rat nang, riéng tram Ca Mau
thoi gian ngan va mirc do han ciing nhe hon nhiéu
S0 vOi cac tram khac.

Dot han nim 2004 - 2005 & DBSCL: Chi s6
SPI cua dot han nay cho thay loai han vira bét
dau va nhe hon nam 2002, thoi gian han khong
déng nhét gitra cac tram. Tram Bac Lié€u bi han
vua thoi gian 2 thang. Tram Ca Mau c6 thoi gian
han dai, thoi gian han ndm trong nam 2005.
Tram Can Tho chia thanh 2 dot han ngén va nhe.
Tram Cao Lanh ciling bi han va cling chia thanh
2 khoang thoi gian ngan. Tram Séc Trang c¢6 thoi
gian han dai 5 - 6 thang, han vira. Tram Rach Gia
cling bi han vtra va chia thanh 2 dot. Tram Vinh
Long cling chia thanh 2 dgt han vira. Cac tram
Ba Tri, Cang Long, My Tho, Chau DPdc, Moc
Hoa, chi s6 han cho thdy c6 han nhung hau nhu
thoi gian ngan va thoi gian xdy ra ding véi dot
han nay. Cac tram khong xay ra han nam & phia
Pong cua vung DBSCL.

Dot han nam 2006 - 2007 6 PBSCL: Dot han
nay ngin nhat va nhe trong cac dot han dugc ghi
nhan, muc d han ciling 1a vira chém han dén
han, thoi gian 14 cac thang cudi nam 2006 dau
nam 2007. Tram Bac Liéu, Ca Mau, Vinh Long,
Séc Trang thoi han 3 - 4 thang va vira chom han
dén han vira. Tram Ba Tri, Can Tho han khoang
2 - 3 thang va vura chom han. Tram Chau bdc,
Moc Héa bi han vura thoi gian han 4 - 5 thang.
Tram Cao Lanh va Rach Gia cling vira chdm thoi
gian khoang 1 - 2 thang. Tram Cang Long c6 han
vira dén ning thoi gian kéo dai, han 5 - 6 thang.
Tram My Tho, cho thiy khong c6 han xuét hién.

Dot han nam 2009 - 2010 6 DPBSCL: Bot han
nay tir nang dén rat nang va thoi gian dai nhat 1a
6 thang. Chi s6 han cho thé hién rd rang & cac
tram Tram Bac Liéu, bi han rat nang, gﬁn 6
thang. Tram Ba Tri, Tram Ca Mau, Séc Trang,
Cang Long, Chau DPéc, Rach Gia bi han nang
dén rat nang, nhung chia lam 2 dot, khong lién
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tuc, SPI ¢6 ting sau dot dau nhung roi lai giam
dé bat dau dot han rat nang thtr 2. Cac tram Cao
Lanh, Moc Hoa han vira dén han nang, thoi gian
3 - 4 thang, thoi gian xay ra som hon va két thac
cling s6m hon. Tram My Tho va Vinh Long c6
thoi gian han 2 - 3 thang, nhung tram M§ Tho
cho thdy vira bt diu han thi tram Vinh Long cho
théy han ¢ day nang. Riéng tram Can Tho, thoi
gian han dai hon 6 thang xdy ra sém hon va cling
chia thanh 2 dot.

b. V& tin suat xuét hién han

Tan suat han dugc tinh bang tong sb thang bi
han theo chi s6 SPI so véi tong s thang cia giai
doan 2001 - 2010. Két qua tin sudt cua cac loai
dugce thé hién trén hinh 2 va bang 3.

Bdng 3. Phdn b6 tdn sudt han theo chi s6 SPI
voi quy mo thoi gian 3 thang va 6 thang (%)

STT Mirc do han 3 thing | 6 thang
1 | Khong han (SPI>-0.5) 70,02 70,32
2 | Han vira (-0.1<SPI<-0.5) 14,01 13,38
3 | Han nang (-1.5<SPI<-0.1) 8,21 9,30
4 | Han rat ning (SPI<-1.5) 7,75 7,01
i :
J

e ———
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Hinh 2. Tan sudt han phan theo chi 56 SPI tai
cdac tram khi twong o DPBSCL

Nhin chung, véi quy md thoi gian cang dai
thi tin suét xdy ra han cang cao. Tuy nhién, do
chudi s6 liéu ngin, nén quy mé thoi gian i cang
16n thi thoi gian bat dau va két thuc han thuong
léch so véi thuc té va kéo dai hon. O da sb céc
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tram, quy mo thoi gian 1= 3 thang va i = 6 thang,
tan suat han tuong tu nhau va hoi khac so voi
quy md thoi gian i = 12 thang. Trong 12 tram,
tram Chau Ddc, Bac Liéu, M¥ Tho, Ca Mau co6
kha nang xay ra han thap hon so véi cac tram con
lai tAn sudt khong xay ra han cua 3 tram nay la 72
- 75,4%. Tram Cao Lanh c6 kha nang khong xay
ra han cao nhat vai tan suit khong xay ra han 1a
65%. Cac tram con lai c6 tan suat khong xay ra
han tir 66 - 70%. Tuy nhién, trong so cac tram it
kha nang xay ra han thi khi xay ra han lai khic
nghiét hon (trir tram Bac Liéu), tan suét xay ra
han rat nang cua cac tram Chau bdc, My Tho, Ca
Mau tan suat 1a 7,8 - 11,3%, trong d6, kha ning
xday ra han rat ndng cua tram Ca Mau la cao nhét,
tan véi tan suat 1a 11,3%.

3. Han han trong miua mwa ¢ DPBSCL

Cac dot giam mua ngin ngdy xay ra ngay
trong mua mua dugc dan gian thuong goi 1a “han
ba chan”. Thong thuong mdi nim c6 mot hodc
hai dogt it mua xdy ra vao cac thang 6, 7 va §;
trung binh mdi dot kéo dai khoang 7 - 10 ngay.
Tuy nhién, cling c6 ndm han ba chan kéo dai
15 - 20 ngay. Han ba chan xay ra do anh hudng
cac ludng gié xody nghich trén cao. Dudi anh
hudng ctia cao ap Thai Binh Duong, thuong xuat
hién vao thang 8, gi6 Péng Nam kho hon day lui
gi6 Tay mang nhiéu hoi nudc, rdi thoi qua ving
PBSCL giy ra cac dot han ngan.

O PBSCL, han ba chan xay ra thudng xuyén,
sOm mudn tuy nam va tuy thudc vao vi tri dia ly.
Bién trinh luong mua trung binh nhiéu nim
khong cho thay c6 sy giam mua trong mua mua.
Tuy nhién, ¢ ting tram va tirng nam ludén c6 xu
huodng 1a trong mua mua thuong cé 2 dinh mua
& gitra 2 dinh mua I phan giam lugng mua, day
c6 thé xem nhu 1a ddu hiéu cia han ba chan.
Thoi gian xay ra han ba chan vao lic cay lua trd
dong va c6 nhu cau nude cao cua vy lua hé thu
c6 thé 1am giam ning suét laa, nhung it gy thiét
hai do thoi gian xdy ra ngin, nén dé& tng pho.
Ngoai ra, han ba chan c6 lgi ddi voi vu hé thu
som vi gitip dong rudng kho rao, tao diéu kién
thu hoach laa va phoi thoc, phoi rom d6t dong
chuan bi sa vu thu dong hodc tréng nim rom.
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Doi voi cdy mau, loi dung han ba chan dé thu
hoach va lam dat ngay cho vu ké dén, xudng
gidng, cdy s& phat trién khi mua tro lai.

Két luan

Qua két qua tinh toan va phan tich chi sé SPI
cho viing DBSCL cho thay kha nang khong xuét
hién han trén toan vang DBSCL vao khodang
(66 - 70)%. Trong s cac khu vy it kha ning xay
ra han thi khi xay ra han lai khéc nghiét hon, tai
Ca Mau c6 kha nang xuat hién han rit nang cao
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kha nang xuat hién han rét nang lan luot 1a
7,78% va 8,7%). So sanh cac két qua tinh toan
v6i tinh hinh thyc té han tai ving nghién ctru thi
thdy tuong dbi sat, co co so khoa hoc va do tin
cay cao. biéu nay cho théy viéc lua chon chi sb
SPI dé nghién ctru danh gia han khi twong 1a phu
hop véi thyc tién, trén co s& d6 cac nha quan 1y
c6 thé dé ra cac giai phap phong chéng han han,
an toan cho san xut va hoat dong kinh té - xa
héi & vung PBSCL.

nhat 11,3%, tai Chau D¢ va My Tho ciing ¢6
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CHARACTERISTIC OF DROUGHTS IN THE MEKONG RIVER DELTA
Mai Kim Lien - Department of Meteorology, Hydrology and Climate Change;
Tran Hong Thai - National Center for Hydro-meteorology Forecasting;
Hoang Van Dai - Institute of Meteorology, Hydrology and Climate Change;
Dang Ngoc Diep - The Ministry of Natural Resources and Environment;
Tran Do Bao Trung - University Of Texas at Arlington USA.

In recent years, droughts in the Mekong River Delta (MRD) become more serious, even this phe-
nomenon occurs in the rainy season, thus it impacts significantly on the development of this regional
socio-economic. The research will assess the current status of meteorological drought in the Mekong
Delta region based on the Standard Precipitaion Index (SPI). The results indicates that the frequency
of non-drought in the provinces such as Ca Mau, My Tho and Chau Doc have happened lower than
in the other regions of Mekong Delta (72 - 75,4%), moreover the frequency of drought in these re-
gions are dramatically higher than in other regions (7,8 - 11,3%).

Keywords: Drought, Mekong Delta, SPI index.
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PHAN HANG MUC PQ KHAC NGHIET CUA
SUONG MUOI O CAC TINH MIEN NUI
TRUNG DU BAC BOQ

Dwong Vin Kham!, Tran Hong Thai2, Trinh Hoang Duong!
'Vién Khoa hoc Khi tugng Thity vin va Bién d6i khi hau
2Trung tdm Khi tugng Thuy vin qudc gia

wong mudi va swong gid la nhitng hién twong thoi tiét rat nguy hai doi voi cdy trong,
trong d6 s sinh treong, phdt trién, hinh thanh ndang sudt va hiéu qua kinh té cia cdy
tréng phu thugc rat nhiéu vao sw tac dong cua swong muéi va nhiét do thcfp. Cac tinh
mién niii phia Bdc nuwéc ta nhiéu doi niii, dia hinh phite tap, diéu kién khi twong, khi hau, thuy van
c6 sw bién dong lon. Ddc biét hién nay cdac hién twong thoi tiét bat thwong nhw: swong muoi, suwong

gid, rét dam, rét hai kéo dai...ngdy cang gia ting va mirc dé gdy ton hai ngay cang lon. Vi vdy, viéc
gidm sat, canh bdo va phdn hang dwoc mire do khdc nghiét cia thién tai trong dé c6 swong mudi,
swong gid dé cé cdc bién phdp quy hoach, phong tranh kip thoi la rat quan trong. Bai bdo ddnh gid
khd nang xudt hién swong mudi va phan hang mire dg khdc nghiét cia swong mudi, nham cé co s
khoa hoc d@é phan viing swong mudi, gidm sdt va canh bdo swong mudi phuc vu phat trién kinh té xd

hoi cho cac tinh mién nui Trung du Bac Bé.
Tw khoa: Swong muoi, khac nghiét, xuat hién.

1. Khai niém, diéu kién hinh thanh swong
mudi va dnh huéng ciia swong mudi dén ciy
trf‘)ng

Suong mudi 1a hién twgng hoi nude dong
bang thanh cac hat nho, ran, xp va trang nhu
mudi ngay trén mat dt hay bé mit cay c6 hodc
cac vat thé khac khi khong khi trén d6 4m va
lanh [2]. Hat suong dugc cdu thanh tir nhiéu
bang li ti, duong kinh khoang 0,03 - 0,2 mm. Bén
trong hat swong mudi c6 nhimg duong dan hodc
6ng khong khi rat nho bé, duong kinh khoang
0,005 - 0,002 mm xen 1an cac khdi hat bang [2].

+ Diéu kién hinh thanh swong mudi

Thong thudng swong mudi hinh thanh vé dém
hodc sang sém, troi lang gio, quang may, nhiét
d6 khong khi xubng thap 1am cho nhiét do bé
mat cac vat thé hay cay co ¢ mat dat dat t&i diém
swong du cho hoi nudc ngung két, va diéu kién
d6 am khong khi thich hop. Trong diéu kién thoi
tiét nhu vay, buc xa hi¢u dung manh, nhiét do
clia cac canh vat trén mat dat ha thap, khong khi
tiép xuc véi chiing bi lanh va hoi nudc ngung két
lai thanh hat bang. Vao luc nay, ap luc cua hat
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bang bé hon ap lyc ctia hat nudc nén cac hat
nudc trong canh vat, ngay phia dudi hat bang,
lan luot di chuyén 1én phia trén va ty lai quanh
hat bang. Clr nhu vay, cac hat nudc trong dat ndi
két nhau di chuyén 1én phia trén lam cho hat
bang to dan 1én va dan dén viéc hinh thanh hat
swong mudi. Néu nhiét d thap hon, hodc do am
thap hon khoang gié tri thich hop néi trén, swong
mudi khong hinh thanh ma chi xuat hién cac hat
bang hodc 16p bang. Ngoai ra, suong mudi ciing
¢6 thé hinh thanh do hoi néng, am tir cac 16p dat
sau boc 1én.
+ Tdc hai cua swong mudi va nhiét do thcfp
dén cay trong
Khi nhiét d6 bé mat thuc vat ha thap
xudng dudi 0°C, nuéc trong than cdy s& dong
bang lai va gidn no thé tich, pha v& cac té bao,
cac 6ng dan nhua ciing ngimg hoat dong khong
véan chuyén dugc cac chat dinh dudng nudi cay.
Vi véy, ngay hom sau, sau khi c6 suong mudi,
ciy trong bat dau xuét hién nhiing vét "chay tap"
trén mat 1. Ngon cay kho dan, 16p vo troc ra,
cay héo ta roi chét. Ngay ca khi swong mubi
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chua hinh thanh nhung néu nhiét d6 khong khi
xudng rat thap lam cac qua trinh sinh 1y bi ngimg
tré gay ra hién tugng héo sinh ly.

2. S6 liéu va phwong phap nghién ciru

Bai béo str dung cac ngudn sd liu sau:

- S6 liu vé suong mudi (Bang 1). Theo thoi
ky nghién ctru, swong mudi chu yéu xudt hién tir
thang 11 - 3(Sa Pa, Trung Khanh va Bic Ha),
thang 11 - 2 (Lang Son, That Khé), s tram con
lai chu yéu 1a tir thang 12 - 1. Trong téng s6 25
tram khi twong ¢6 10 tram di ting quan tric co
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swong (chiém 40%), cac tram di ting xay ra
suong mudi c6 d6 cao 16n hon 200 m, ngoai tru
Tam Dao (d9 cao 897 m). Nguoc lai, c6 15 tram
chua timg xay ra swong mudi, cac tram nay co
dd cao khoang dudi 200 m, ngoai trir tram Son
bong va Mong Cai (d) cao 59 m va 7 m).

- 86 liéu dd cao dia hinh ti 1& 1: 50.000 khu
vuc nghién cuu.

Phuong phap s dung: Chu yéu la cac
phuong phap thdng ké truyén thong c6 két hop
v6i cong nghé GIS dé phan cac 16p do cao

Bang 1. 56 liéu swong muoi khu viee nghién ciru

, Thoi
T Tinh Tram Bocao | ik Sonam | gian
(m) xuat hién xuat
hién
1 Sa Pa 1570 1981-2008 25 11-3
2 | Lao Cai Béc Ha 957 1981-2008 13 12-1,3
3 Lao Cai 99 1985-2015 | Khong (K) K
4| Gén Bai Mu Cang Chai 975 1981-2008 8 11-1
5 Yén Bai 56 1985-2015 K K
6 Ha Giang Bic Quang 74 1985-2015 K K
7 Ha Giang 118 1985-2015 K K
8 Tuyén Quang Chiém Hoéa 50 1985-2015 K K
9 Tuyén Quang 42 1985-2015 K K
10 | s Neuyén Pinh Hoa 220 1985-2015 2 12-1
11 Théi Nguyén 36 1985-2015 K K
12 | Bic Can Bic Can 174 1985-2015 K K
13 , Viét Tri 17 1985-2015 K K
14 | PhaTho Pha Ho 36 1985-2015 K K
15 N ] Tam Pao 897 1985-2015 K K
16 | VImhPhic o Ven 10 1985-2015 K K
7| cao bing Tring Khénh 520 1985-2015 20 12-3
18 Cao Bing 258 1985-2015 4 12-1
19 Lang Son Thét Khé 275 1985-2015 8 11-2
20 ' Lang Son 258 1985-2015 15 11-2
21 Son Dong 59 1985-2015 5 12-1
22 | Béc Giang Bic Giang 7 1985-2015 K K
23 Hiép Hoa - 1985-2015 K K
24 o Méng Cai 7 1985-2015 2 12
55 | QuangNinh oo ay - 1985-2015 K K

3. Pic trung xuit hién va phan hang swong
mudi

3.1. Dic trung xudt hién swong mudi

Diac trung xuit hién suong mudi duogc thé
hién & bang 1 cho thiy:

O khu vuc dai cao trén 1500m (Sa Pa) trung

binh 1 ndm ¢ 4.38 ngay va cao nhit 13 9 ngay co
swong mudi, trong do tap trung tir thang 11 - 1 tur
0,58 ngay dén 2,46 ngay c6 suong (thang 12),
con cac thang khac suong mudi chi tir 0,14 - 0,23
ngay.

O khu vuc dai cao tir 800m - 1500m (Mu
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Cang Chai, Bac Ha) trung binh 1 ndm c6 tir 1,68
dén 1,71 ngay va cao nhat 1a 15 ngay c6 suong
mudi. Thang ¢6 suong mudi cao 1a thang 12
(1,32 - 1,18 ngay).

O khu vyc dai cao tir 250 m - 800 m: sd ngay
¢6 swong mudi trong nam dao dong tir 0,26 ngay
dén 3,06 ngay, va cao nhét 1a 13 ngay (Trung
Khanh), tap trung chu yéu trong thang 12 va
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thang 1. Mac du 2 tram, Lang Son va Trung
Khénh c6 d6 cao thap hon so voi Mu Cang Chai
va Bic Ha, nhung s6 ngay swong mudi trung
binh lai cao hon.

- O khu vyc dai cao dudi 250 m: swong mudi
xuét hién chu yéu thang 12 va thang 1, trung binh
1 nam c6 tir 0,06 ngay - 0,58 ngay va cao nhat 1a
4 ngay c6 swong muoi.

Bang 2. So ngay xuat hién swong muoi trung binh nhiéu nam tai cdc tram co swong

Tram khi Bai bic 1 2 3 11 | 12 | Canam
tuong cao (km) trung
Sa Pa .15 | TBNN 096 | 023 | 0,15 | 0,58 | 246 | 438
’ Cao nhat 3 4 2 6 9 9
TBNN 0,21 0,14 | 1,32 1,68
M Cang Chai | 0,8-1,5 2 : ’ ; |
1 Lang LAt Cao nhat 6 4 15 15
. TBNN 0,36 0,18 1,18 1,71
Béc Ha 0,8-1,5 y 2 2 2 d
acta 052 [Cao nhét 3 3 9 9
. ) TBNN 0,90 | 0,16 | 0,06 | 0,06 | 1,87 3,06
Trung Khinh Cao nhat 5 2 2 2 | 13 13
TBNN 0,52 | 0,03 0,32 | 0,94 1,81
Lang S 0,25-0,8 >
ang Son Cao nhat 2 1 g | 8 8
Cao Bin TBNN 0,10 0,16 0,26
g Cao nhat 1 4 4
. TBNN 0,23 | 0,03 0,32 0,58
Thét Khé . ’ d d d
atine Cao nhat 2 1 4 4
TBNN 0,03 0,03 0,06
Dinh Hé ) , ) ,
Hh Hoa <0,25 | Cao nhat 1 1 1
Som Don TBNN 0,06 0,19 0,26
e Cao nhat 1 4 4
. TBNN 0,16 0,16
Moéng C4 .
one Al Cao nhat 3 3

3.2. Phdn hang swong mudi

Phan hang mirc do khic nghiét cia suong
mudi 13 co s& khoa hoc cho viéc xac dinh céc
ving an toan trong cao su va ca phé. Dya trén
phan bd swong mudi, bai bao s& phan hang murc
d6 khic nghiét swong mudi theo sé liéu quan
tric.

Nguyén tic phan hang [1]

1) Phan hang muc d6 khic nghiét swong mubi
chu yéu 13 qui két hodc wéc luong mirc do khic
nghiét swong mudi cho timg khu vue, ¢in cir vao
diéu kién dia 1y ctia khu vuc do.

2) Mirc do khic nghiét ciia swong mudi dugc
udc lugng trén co s chudi sd liéu quan tric dai
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dién cho khu vuc theo dai do cao.

3) Viéc phan hang muc do khic nghiét cua
swong mudi duoc xem xét va quyét dinh duya trén
tri s6 cac dic trung phan bd khong gian, thoi
gian ctia swong mudi trén dia phan nghién cuu.

4) Ngoai nhiing tiéu chi trén, phuong phap
chuyén gia cling dugc ap dung trong qua trinh
phan hang

Céc chi tiéu phan hang mirc d6 khic nghiét
ctia swong mudi

Pé xay dung chi tiéu nham phan hang murc
d6 khic nghiét ciia swong mudi can phai dua trén
cac dac trung vé su xudt hién cua suong mubi.
Cac dic trung duge xem xét dé xay dung chi tiéu
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bao gdom: 1) Tan suat xuat hién swong mudi trung
binh nam; 2) S6 ngay swong mudi trung binh
nam.

Dua trén x4c suét tich iy (dugc t6 mau) hai
dic trung swong mudi cua cac tram co swong

NGHIEN CUU & TRAO POI

mudi duge phan bd trong khu vuc nghién ciu
(Bang 3), chi tiéu phan hang mtrc do khic nghiét
ctia swong mudi theo s liéu quan tric dugc chia
thanh 5 mtrc nhu dugc thé hién ¢ bang 4.

Bang 3. Xac suat tich liiy cua cdc ddc trung swong muoi dwa trén tat ca cdc tram co swong muoi o
khu viee nghién cueu

S6 ngay Tan suat S6 ngay Tan suat

Xéc suit cosuong | swong mudi | .o césuong | suong mudi

mudi trung binh mudi trung binh
TBNN nam TBNN nam
5% 0,11 5,0 50% 0,91 25,9
10% 0,15 6,5 60% 1,20 28,5
20% 0,24 11,6 70% 1,63 36,0
30% 0,35 14,3 80% 2,06 50,0
40% 0,55 21,0 90% 3,02 63,2

Bdng 4. Chi tiéu phdan hang mirc d khdc nghiét ciia swong mudi theo sé liéu quan trdc

, Chitieu
Hang suong mudi Mirc d6 khéc nghiét , 86 ngay e Tan suatA.
cO suong muol | suong muol
TBNN TB nim
Khong ¢ swong mudi Khéng bi dnh huong 0 0
Suong mudi hiém Anh hudng nhe 0,01-0,23 1-11,5
Suong mudi it Anh huong TB 0,24 - 1,19 11,6 — 28,5
Suong mudi vira Anh hudng ning 1,20 - 2,99 28,6 — 63,1
Suong mudi nhiéu Anh hudng rat nang >30 > 63,2

Két qua phan hang mirc d6 khic nghiét cua
swong mudi

Trén co so nguyén tic va chi tiéu phan hang
néu trén, bai bao da tién hanh danh gia va phan
hang mirc do khic nghiét ciia swong mubi trén
chudi sd liéu quan tric, két qua duoc thé hién
trén bang 5. Qua bang 5 cho thiy:

- Dbi v6i dai cao trén 1500 m: Néu ndi suy
tuyén tinh, ddy 1a khu vuc c6 nhiéu swong mubi,
hang nam trung binh trén 3 ngay c6 suong mudi
xay ra, trong 10 nim c6 trén 6 nim xuat hién
swong mudi (tan suét trén 60%). Cu thé, tai Sa
Pa ¢ d§ cao 1570 m, trong nam co6 4,4 ngay
swong mudi, 88,5% s6 nim quan tric déu cé
swong mudi. O khu vuc nay muic do anh huong
ctia swong mudi 14 rat ning.

- Pai cao tir 800 dén 1500 m: mirc d6 anh
hudng ciia swong mudi nang. Ngoai trir, khu vuc

Tam DPdo trong $6 liéu thu thap tur 1985 - 2015
khong c6 swong mudi xuat hién.

- Pai cao dudi 250 - 800 m: Muc d0 anh
huong clia swong mudi tir trung binh dén ning,
dac bi¢t khu vuc Trung Khanh (d6 cao 520 m),
nhung hang nam trung binh 3,1 ngay c6 suong,
tan suat swong mudi trén 60%.

- Pai do cao nho hon 250 m: kha ning xuat
hién suong mudi 1a rat thép, rat nhiéu khu vuc
khéng xay ra swong mudi (Bic Can, Bic Quang,
Yén Bai,...) hodc hiém swong mudi (Méng Céi,
Son Bong, Binh Hoa), hang ndm chi ¢6 0,1 dén
0,3 ngay xuat hién swong mudi va tin suét suong
mudi nim khoang 5% - 16,1%. Nhin chung, &
dd cao nay co rat nhiéu khu vuc khong bi anh
huong cia swong mudi hodc chi vai khu vuc bi
anh huong voi cip do nhe.
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Bang 5. Két qua phdn hang mirc d¢ khdc nghiét swong mudi diea trén tram khi twong

S ngay Tan suét
TT Tiir;lnl;h‘ Do cao (m) m‘;‘(’) ls‘;‘];nﬁN Sr‘r’lﬁglg Mirc do khéc nghiét
(ngay) | TBNN (%)
1 |[SaPa 1570 4.4 89,3 Anh hudng rat ning
2 | Mu Cang Chai 975 1,7 28,6 Anh huong ning
3 | Bic Ha 957 1,7 46,4 Anh huong ning
4 | Tam DPao 897 0 0 Khoéng anh huong
5 | Trung Khanh 520 3,1 64,5 Anh hudng rat ning
6 | That Khé 275 0,6 25,8 Anh huong trung binh
7 | Lang Son 258 1,8 48 4 Anh huéng ning
8 | Cao Bing 258 0,3 12,9 Anh huong trung binh
9 | Pinh Hoa 220 0,1 6,5 Anh hudng nhe
10 | Bic Can 174 0 0 Khong dnh huong
11 | Ha Giang 118 0 0 Khoéng anh huong
12 | Lao Cai 99 0 0 Khong anh huong
13 | Bic Quang 74 0 0 Khoéng anh huong
14 | Son Bong 59 0,3 16,1 Anh huong trung binh
15 | Yén Bai 56 0 0 Khoéng anh hudng
16 | Chiém Hoa 50 0 0 Khoéng anh huong
17 | Tuyén Quang 42 0 0 Khoéng anh huong
18 | Phu H¢ 36 0 0 Khoéng anh huong
19 | Thai Nguyén 36 0 0 Khoéng anh huong
20 | Viét Tri 17 0 0 Khong dnh huong
21 | Vinh Yén 10 0 0 Khoéng anh hudng
22 | Bic Giang 7 0 0 Khong anh huong
23 | Méng Cai 7 0,2 6,5 Anh huong nhe
24 | Bii Chay - 0 0 Khéng anh hudng
25 | Hiép Hoa - 0 0 Khoéng anh huong

4. Két luin

Tir cac két qua nghién ctru vé swong mudi, co
thé rat ra mot sd nhan xét:

- Suong mudi xuat hién trong cac thang mua
dong (tir thang 11 dén thang 3 nim sau), tip
trung nhiéu nhét & cac thang 12, 1.

- Nhin chung, cang lén cao muc d¢ anh
hudng cta swong mudi cang 16n. O d6 cao dudi
250 m c6 nhiéu khu vuc khong bi anh hudng cia
swong mudi hodc néu c6 anh huong ciing chi ¢

cép d% nhe. O d6 cao trén 800 m mutc dd anh
huong cia swong mudi & cip do ning dén rat
nang.

- Két qua nghién ctru nay gop phan giup céac
nha quan 1y, va nguoi san xuit nam bat duoc
nhing thong tin can thiét vé swong mudi, nham
c6 nhiing quy hoach hop ly va cé nhiing bién
phap phong tranh kip thoi gidam bdt nhiing thiét
hai do hién tugng thoi tiét nguy hiém nay gay ra.
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1. Lai Van Chuyén, Vuong Hai, Nguyén Trong Hiéu (1999), Diéu tra khoanh viing swong mudi
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DISTRIBUTION OF HOARFROST LEVELS IN NORTHERN NIDLAND
AND MOUNTAINOU PROVINCES OF VIETNAM

Duong Van Kham', Tran Hong Thai?, Trinh Hoang Duong'
Vietnam Institude of Meteorology, Hyddrology and Climate change
?National Hydro-Meteorologycal Service

Abstract: The development and yield formation of crops are impacted of hoarfrost, frost and low
temperatures. The northern provinces in Vietnam have many mountainous and complex terrains
(high altitude, steep slopes, many streams and valleys). Hydrological and meteorological conditions
are strong variation. Especially, meteorological disasters (including hoarfrost, frost and low tem-
peratures) occur more frequency, longer times and higher levels. The crops are also affected of pests
and diseases with more frequency. Therefore, the monitoring and warning of that disasters for agri-
cultural production is very important. This report distributes hoarfrost levels in Vietham Northern
Nidland and Mountainous to serve partition, monitoring and warning from this event.

Keywords: Hoarfrost, harsh, appearance.
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PHUONG PHAP DPONG HOA SO LIEU NUDGING CHO
QUAN TRAC RADAR VA TAC PONG TOI
DU BAO MUA LON TREN KHU VUC BAC BQ
Tran Hong Thai - Trung tim Khi twong Thily van quéc gia

V6 Vin Hoa - Pai Khi twong Thuy vin khu vuc Pong bing Bic Bo
Du Pire Tién, Luu Khanh Huyén - Trung tim Dy béo khi tuong thuy vin Trung wong

ot trong nhitng nguyén nhan gay ra sai so dy bao cia mé hinh so dw bado thoi tiét
la sai so truwong ban dau sinh ra, bat nguon tw thieu hut quan trdc, sai sO noi suy va

sai s6 quan trdc. Phirong phdp phé bién hién nay dé giam thiéu sai sé trwong ban

dau la dong hoéa sé liéu trong dé phiong phdp dong héa giam duw dong liec nudging dwoe tmg dung

chii yéu cho cdc mé hinh phdn gidi cao. Nghién ciru sé trinh bay thir nghiém dong héa sé liéu radar

trén khu viee Bic Bo bang phwong phdp nuding trong hé thong mé hinh phdn gidi cao bat thuy tinh
COSMO — két qua hop tdc gitta Trung tam Khi twong Thity vin quéc gia va Tong cuc Khi twong Pirc

trong nhitng nam via qua.

Tir khéa: dong héa s6 liéu radar, dong héa giam dw dong luc.

1. Su cén thiét ctia viéc cAp nhat quan tric
radar vao mé hinh s6 va cac phwong phap
dong héa so liéu radar

1.1 Sw cén thiét ciia vigc cdp nhit quan tric
radar vao mé hinh sé

Do tin cdy cua truong phan tich ban dau dong
vai tro hét st quan trong dén chat lugng du bao
ctia md hinh s du bao thoi tiét. Vi sy phat trién
vuot bac cia cdc md hinh quy mo6 16n (d¢ phan
giai di pho bién & mirc 10 - 20 km tai Nhat, My
va Chau Au), viéc ung dung cac md hinh 86 tri
& quy mo khu vuc doi hoi can thiét cap nhat s6
li¢u tham sat dia phuong dac biét 1a s liéu quan
tric tir radar. So véi cac loai sd liéu quan tric thi
s6 lidu radar Doppler ddc biét c6 y nghia quan
trong trong bai toan nang cao chat lugng dau vao
cho mé hinh s hién nay do day la mot nguén s6
lidu quan tric véi mat do khong giai va thoi gian
cao. Rat nhidu két qua nghién ctru da chi ra rang
viéc dong hoa s6 liéu radar Doppler cho mé hinh
khu vuc da gitp tang duoc chat luong du bao cac
hién twong mua Ién lién quan dén cac 6 dong,
duong t6, may ddi luu sdu ¢ thoi doan du bao
dén 24 tiéng. Pidu nay duoc giai thich do qua

JI:.‘L']I=%( x—xt TE_l(.u—.t*j+lz

trinh dong hoa s liéu da lam giam b6t duoc thoi
gian thich tng (spin up time) ctia mo hinh déi
v6i nhitng hién twong lién quan dén cac co ché
dbi luu bat ngudn tir tic dong yéu c6 quy mo
synop [2, 3]. Bai bao s€ gidi thi¢u cac phuong
phéap dang dugc ap dung hi¢n nay trong nghiép
vu dbi v6i van dé dong hoa sb liéu. Ngoai ra, bai
béo s& trinh bay thir nghiém dong héa sb licu
radar trén khu vuc Bic Bo bang phuong phap
nuding trong hé thng mo hinh phan giai cao bat
thuy tinh COSMO — mét két qua hop tac gitta
Trung tam Khi trong Thuy van quc gia va Tong
cuc Khi tugng Puc trong nhirng nam vira qua.

1.2 Cic phwong phdp dong héa sé liéu radar

1.2.1. Phwong phdp dong héa bién phén

Phuong phap dong hoa bién phan xac dinh
truong phan tich t6i wu thong qua chénh 1éch
giita gia tri nén (gia tri khoi tao — trudng mé hinh
chua duoc hiéu chinh bang sb liéu quan tric dia
phuong) va gia tri quan tric. Néu ki hiéu x 1a
vécto ddc trung cho trang thai khi quyén, truong
phan tich t6i uu 1a nghiém cia gié tri cuc tiéu cua
ham chi phi J(x) c6 dang nhu sau [1, 2]:

I:le'“:'_-}’#:lr it [HI:A':I—_]?"]
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Trong vé phai cia ham J(x), gia tri y° 1a gia
tri quan tric va H(x) duoc goi la toan tir quan
trac. D6i v6i s6 lidu tir radar Doppler gom hai
loai s6 liéu do phan hoi (reflectivity) va gio
hudng tam (radial velocity) ta s€ phai xay dung
hai todn tr tuong Ung 1a todn tr md phong do
phan hoi va toan tir md phong gié hudng tam.
Khi 4p dung cho sb liéu radar, chiing ta can xay
dung toan tir quan tric cho s6 lidu do phan hoi
va gié hudng tdm thu dugc tir radar Doppler.
Chi tiét cung cac két qua ap dung phwong phap
bién phan cho sb liéu radar Doppler tai tram
Poéng Ha va anh huong cia n6 dén dy bao mua
16n trén khu vuc mién Trung c6 thé tham khao
chi tiét tai [2].

1.2.2 Phuwong phdp dong héa giam duw déng
lyc nudging

Ky thuat nudging xudt hién vao cic nim
1974 -1977 véi cac tac gia Anthes (1974), Hoke
va Anthes (1976), Davies va Turner (1977) [5].
Phuong phap nay con cé tén goi giam du dong
lgc hay giam du Newton. Khac véi cach thuc
hién cta cac phuong phap phan tich khach quan
trude do6, nudging dwa thém mot s6 hang dudi
dang mot lyc mdi vao cac phuong trinh dong
luc. S6 hang nay bao gdm chénh léch gitra tham
sét v6i mé hinh duoc nhan véi mot hé sb. Luc
nay co tac dong giéng nhu mot luc can dua gia
tri mo6 hinh dan vé gia tri tham sat. Nhin chung
thi day 1a mot dang hiéu chinh giéng nhu
phwong phap hiéu chinh lién tiép nhung ¢ dwoc
uu diém da bao ham dong lyc cia mo hinh du
bao trong qua trinh phan tich. Nguoi ta thuong
sir dung k¥ thuat nudging trong dong hoa s liéu
quy md nhé nhu s6 liéu radar khi phuong phap
ndi suy toi vu khong thé thuc hién duge do céac
ham thdng ké khong thé xac dinh. Piéu nay giai
thich tai sao ngay nay nudging van dugc sir
dung trong dong hoa sb lidu twong ty nhu
phuong phap hiéu chinh lién tiép. Viét lai tong
quat nhat sy thay doi theo thoi gian ¢ ctia mot
bién du bao (prognostic) ¥ trong mo hinh dong
luc theo khong gian x c¢6 dang:

i . .
PO = P e )+ 6y E
kichsl

Wilx,. o)

Wl
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Trong d6: F ky hiéu tong hop cho cac thanh

phan tac dong dong luc va tham sb hoa vat 1y,
¥y 1a gia tri quan trac tht & anh huong dén

diém luéi x tai thoi diém ¢, x;, 1a vi tri quan tréc,
thanh phér} 7, 1a hang s6/hé sct) nudging va Wk
la trong so phu thudc quan trac cé gia tri tu 0
dén 1.

1.3 Co s¢ Iy thuyét vé dong héa so liéu
radar ciia Tong cuc khi twong Pirc

1.3.1. Ubc heong toc dp mua quan trdc tir s6
liéu radar

St dung quan hé thyc nghiém dya do phan
hdi va téc d6 mua ciia Marshall-Palmer ta co thé
udc luong duge cuong do mua R (mm/h) tor do
phan hoi vo tuyén ctia muc tiéu Z (mm®/m® cua
radar nhu sau Z=AR? trong d6 A, B 1a cac tham
s6 thuc nghiém, gia tri dién hinh 1a A=200 va
B=1.6. St dung quan h¢ gitta Z’=101gZ vo6i Z’
(dBZ) 1a d6 phan hoi cua radar ta c6 phuong
trinh cho udc luong cuong dd mua nhu sau
R=C10"~.

1.3.2 Dai luong an nhiét va gia $6 nhiét dé
cua mo hinh

Dé dong hoa dir lidu quan trac vao mo hinh
s6, mbi quan hé giira gia tri quan tric va cac bién
du bao cia cac mé hinh du bao duge thiét lap.
Diéu nay rit kho déi voi lugng mua vi mua
dugc hinh thanh theo mot qua trinh phi tuyén
phtic tap. Qua trinh nay duoc quyét dinh boi
tuong tac gitra cac bién trang thai cua cac mo
hinh, trong nhiéu truong hop bao gdbm dao ham
ctia chiing cung céc gia tri phan ky do am, v.v..
Trén thuc té, khi chuyén pha tir hoi nudc thanh
nudc va sau do la giang thuy (dang mua) s€ phat
sinh ra mot dang nang lugng con goi la giai
phong an nhiét (Latent Heat — LH). Luong mua
di toi mat dat 1a két qua ctia mot chu trinh phtic
tap bao gdm mot loat cac qua trinh dién ra tir khi
hinh thanh giot nuéc trong may cho dén khi roi
dén mat dat va phan 16n déu lién quan dén qua
trinh giai phong an nhiét (ngung tu va dong
bang la qua trinh giai phong an nhiét con nguoc
lai bdc hoi va su tan chay 13 qué trinh ldy nang
lugng tir moi treong). Cuong do mua (rain rate)
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R ¢6 thé dugc gia dinh ty 18 thuan voi giai phong
an nhiét { ATyH)trong d6 luong an nhiét co thé
xac dinh gian tiép tir sy thay d6i vé nhiét 4o AT
ctia khi quyén. Khi xem xét mot duong di [ tiy
y mot hat mura, tir khi hinh thanh tai /2 va tdi mat
dat tai Ig co thé duoc xdy dung nhu phuong
trinh lién hé véi toc d6 giang thuy nhu sau:

o
R e | s (1)

‘i
Puong di / ciing ¢ mbi lién hé véi thoi gian
t 1a thoi gian lugng mua dén duoc mat dat. Ngay
ca khi mé hinh khong thé mé ta toan bd qua
trinh hinh thanh mua, mot mbi quan hé nhu
(cong thire (1)) c6 thé mo ta mbi qua trinh hinh
thanh nay. Vi vay an nhiét duoc giai phong co
thé xac dinh d& dang qua gia s6 (increment) ctia
gia tri nhi¢t 40 ATyg, tang 1én (/) tuy thude
vao ty 1€ lwong mua moé hinh theo cong thurc:
My @ = @ D, :ﬁ ALLUN = (:m)
(2)

@ 1a hé s6 ti 1& giira lwgng mua quan tric va
lugng mua tr mo6 hinh (Ross, Rmod). Qué trinh
hinh thanh mot hat mua roi trong khi quyén rat
phtc tap, tuy nhién bang cich don gian hoa
thong qua gia dinh rang toan bd qua trinh hat
mua roi la bén trong mot cdt va mot budc thoi
gian duy nhat, khi 6 luong mua ty 1& vdi tich
phan theo chiéu thing ding cta an nhiét duoc
giai phong. Pay la gia dinh co ban cua phuong
phap dong hoa giam du dai lwong an nhiét La-
tent Heat Nudging (LHN) dugc ap dung nghiép
vu tai Téng cuc Khi tugng Duc [5].

2. Thir nghiém

2.1 Mé hinh bit thiiy tinh phén gidi cao
COSMO

Dau nhitng nam 1990 co quan thoi tiét Dirc
(DWD) cho thay rang nhu cau vé du bao thoi
tiét trong tuong lai s& phai giai quyét yéu cau
mo phong thoi tiét v6i quy mo ddi luu. Piéu nay
yéu cau kich thude ludi nho hon ma khong thé
dat duoc béng cach su dung moé hinh Deutsch-
land (DM), m6 hinh hoat dong tai thoi diém do.
DM 14 mot mé hinh thiy tinh va c6 nhiéu han

NGHIEN CUU & TRAO POI

ché boi cac 1y do vat 1y va kich thudce ludi 16n.
Vi vy DWD quyét dinh phat trién mot mo hinh
phi thuy tinh méi, Lokal model (LM). LM thay
thé DM 12 m6 hinh dy béo thoi tiét hoat dong
vao thang 12 nam 1999 va sau mot sb cai tién
mot s6 khia canh da dap tng duogc sy mong doi.
Mo hinh COSMO 1a mé hinh khu vuc han ché
phi thity tinh mé phong thoi tiét. N6 dugc thiét
ké cho ca hai hoat dong du bao thoi tiét s va
cac ung dung khoa hoc cho quy md mesgq , 2
M6 hinh COSMO dua trén phuong trinh nguyen
thuy thuy nhiét dong lyc hoc mo ta dong chay
nén trong khi quyén am. Cac qua trinh vt Iy
duoc dua vao dé tham s6 hoa. Bén canh mé hinh
du bao, c6 mot sb thanh phan duoc bo sung nhur
ddng hoa sb lidu, ndi suy diéu kién bién tir mod
hinh chinh va hau xtr Iy cac hé théng phu dé
chay cac mo hinh sb tri, mo hinh khi hau hoac
cho céac truong hop nghién ciu.

2.2 86 ligu quan tric, diéu kién bién va
truong hop thi nghiém

S liéu quan tric dugc str dung trong nghién
cuu bao gém cac quan tric bé mat tai Viét Nam
(180 tram Synop). S liéu diéu kién ban dau va
diéu kién bién duoc 14y tir phan tich va du bao
ctia md hinh ICON ctia DWD (thay thé cho mo
hinh GME tir nam 2013). Truong hop nghién
ctru 1a &p du bao 00Z ngay 25 thang 7 ndm 2015
trén khu vuc Quang Ninh. Pay 1a dot mua 16n
lich sur xay ra tai Quang Ninh noi riéng va la dot
mua 16n dién rong dién ra & hau hét cac tinh Béc
Bo. Su ton tai ciia mot vung thép trén khu vuc
bién Pong Bic (hinh 1a) din t6i hé qua mua rat
to trén khu vuc nay trong nhiéu ngay lién tiép.
Mic du cac mé hinh sb tir quy md toan cau dén
khu vuc dén dy bao dugc mua giai doan nay tuy
nhién lugng mua du bao duoc déu thép hon rat
nhiéu so v6i quan trac trén khu viuc Dong Bic.

V& cAu hinh thir nghiém, d6 phan giai cia mo
hinh COSMO dugc thiét 1ap ~ 0.0625 (7km)
theo chiéu ngang va gdm 51 muc theo phuong
thang dimg. Ba truong hop thir nghiém bao gom
chua co ddng hoa (control), chi dong hoa s6 lidu
Synop (ldy ca dp 00z va 06z) va dong hoa két
hop ddng thoi Synop va radar (s6 liéu quan tric
tir 3 radar phia bac: Viét Tri, Phu Lién va Vinh)
da duoc thuc hién.
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Hinh 1. Ban do phan tich synop bé mdt (a), quan trdc mua tich iy 6 tiéng (b), sé liéu radar mién
bac (c) va toc do mua woc luong tw radar (d) dwa vao thu nghiém dong hoa op 00Z
ngay 25/7/2016

3. Két qua thir nghiém

Hinh 2. Truong gié mé hinh ban dau (a) khi chua cé dong héa (control, dé) va sau 24h
(b) co dong hoa so liéu synop (xanh da troi) va co dong hoa ca so liéu radar (xanh la cady).
Minh hoa twong tw cho truong dia thé vi muc 850hPa (c) va myc 500hPa (d)
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Trong hinh 2 minh hoa truong gié cua mo
hinh ba dau khi chua c6 ddng hoa va sau 24h tich
phan. Ta thdy 1& duoc tac dong cua dong hoa clia
ting loai s6 liéu dén truong gio sat bé mit trong
hinh 2 (b) v6i mau xanh da troi 1a truong hop
dong hoa s liéu Synop va mau xanh 14 ciy khi
két hop ca hai loai s6 liéu quan tric. Trong hinh
2d cho thay kha ning lan truyén thong tin cua
tung loai quan trac tr muc 850hPa dén muc cao
hon 500hPa trong md hinh sau 12h tich phan.

Trong hinh 3 dua ra lugng mua tich Ity 48h
trong hai truong hop dong hoa sb liéu quan tric
Synop va két hop sb liéu radar va hiéu cua hai
truong du bao nay véi truong hop khong

= kmdmumbcd kel

o)
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dung quan tric (control). Ta thiy rang hiéu tng
ctia s6 liéu quan tric radar thé hién rat 1o thong
qua viéc tang luong mua tich Iy trén khu vuc
phia Pong Bic tir 50-80mm/48h. iy ciing 1a
nhitng thay doi tich cuc. Ngoai ra c6 thé thay,
v6i viée cap nhat truc tiép truong mo hinh bang
s6 liéu quan trac va radar di cho thay hiéu ung
tac dong dén du bao c6 thé kéo dai dén han 24h
- 48h trong nhiing thir nghiém ban dau va kha
khéc so voi cac phuong phap ddng hoa bién
phan véi nhitng hiéu tng do quan tric dua vao
thuong bi mo di sau khoang 12 - 24h tich phan
ctia mo hinh.

Hinh 3. Dy bdo mia 48h sir dung s6 liéu synop (a) va radar (b) va hiéu giita sir dung riéng sé liéu
quan trac bé mat va khong co quan trac (c) va so liéu quan trac radar va khong co quan trdac (d)

4. Két luin

Nghién ctru da trinh bay chi tiét phuong phap
d6ng hoa s lidu radar cho mo hinh bat thity tinh
phan giai cao COSMO dang duogc ap dung trong
nghiép vu tai Téng cuc khi tugng Lién Bang Puc
(DWD) va tng dung dy bdo mua trén khu vuc
Bic Bo.

Céc thtr nghiém nudging s6 liéu tham sat dia
phuong cho thay kha nhay véi cac bién truong
cua mo hinh va ca mua du bao. Trong 6h tich

phan du bao ban dau, cac thu nghiém voi s6 lidu
radar cho thiy ving mua ciia mé hinh lién hé
chit ché véi cac ving mua quan tric tir radar.
Mua dy bao (tir han 6h dén 48h) thay d6i rd
trong thir nghiém véi sd liéu radar thay vi chi sir
dung s6 liéu bé mat don thuan. Vi viée bd sung
cac radar Doppler thé hé méi cho khu vic Béc
B0 trong giai doan 2015 - 2020 sé& cho phép ung
dung WRFDA dé nghién ctru ddng hoa vao mo
hinh phan giai cao. Ngoai ra hoan toan c6 kha
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nang tan dung cac s6 liéu quan tric radar hién c6
& mién bac dé dua vao cai thién chét luong.
Mot trong nhitng hudéng nghién ctru c6 kha
ning mé rong véi Téng cuc Khi tuong Duc 14
van dé thtr nghiém ddong hoa s liéu mua wéc
luong tir vé€ tinh (vi du s6 lieu GSMaP cua JAXA
—Nhat Ban) vao mo hinh COSMO. Mot han ché
chinh ciia s6 liéu mua wéc lugng tir vé tinh 13 tin
s6 thwa hon rat nhiéu so v&i radar (trung binh 1h
tur v¢ tinh so véi 5 - 10p tur radar). Tuy nhién khi
v¢ tinh Himawari da dua vao nghiép vu tir nam

189

2016 sé& cho phép tang duoc tan sd udc luong
mua lén 10p va hoan toan kha thi khi dua vao
mo hinh thong qua phuong phap Nudging. Bén
canh d6, viéc bo sung siéu may tinh trong giai
doan 2017 - 2020 s€ g dung dugc cac mo hinh
khu vic & quy mé ddi luu (dudi 2 km) va cho
phép dua dugc nhiéu thong tin quan tric phan
gidi cao nhu radar cho md hinh, qua d6 tang kha
nang nam bit, du bao dugc mua lén, mua 16n
cuc bo.

Loi cam on: Bai bdo nay dwoc hoan thanh dva trén sy hé tro tir Pé tai NCKH cd}a Nha nuoc
“Nghién citu tdc dong ciia bién doi khi hdu t6i sie xam nhdp cia cdc dot lanh va néng am bat thiong

trong mia dong & khu viee mién nii phia Bdc phuc vu phdt trién kinh té - xa héi” thuéc chwong

trinh BDKH/16-20.
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ASSIMILATING RADAR DATA WITH NUDGING SCHEME AND ITS APPLICATION
FOR HEAVY RAINFALL OVER THE NORTH OF VIETNAM

Tran Hong Thai - National Hydro-Meteorological Service
Vo Van Hoa - Hydrometeorological Observatory Northern Delta Region
Du Duc Tien, Luu Khanh Huyen - National Center of Hydro-Meteorological Forecasting

One of main sources causing errors of numerical weather models is initial condition and can be

eliminated by data assimilation. This study presents nudging scheme for assimilating radar data to
cloud resolved model COSMO (the operational model of Germany Weather Service) and its appli-
cation to Vietnam areas.

Keyword: radar assimilation, nudging method.
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MUC LUC

Tap chi TN&MT: Mia xuan dat nude

CHAO XUAN BINH THAN

Hoang Trung Hal: Trién khal quyét ligt, ddng bd céc gial phap quan Iy
nha nwéc vé tai nguy&n, bao vé moi tredng

Nguyin Minh Quang: Quyét tam 16n va sang tao han trong trién khai thutc
hién cac nhiém vy mai

Kidu Dang: Ky hop thdr 10, Quédc hdi khéa Xl -
trach nhiém

10 su kién ndi bat Nganh Tai nguyén va Méi tredng nam 2015

BEN THEM NAM MO

Nguyén Thi Phuong Hoa: Nang cao chat lwgng x&y dyng van ban quy
pham phép luat va ddy manh cai cach thl tuc hanh chinh

TS. Nguyén Thal Lal: An ninh ngudn nwdc trong ki nguyEn bién dong
Nguyén Thanh Minh: Chuyén bién manh mé trong céng tac quan ly
nha nudc tdng hop, thdng nhat vé bién va hal dao

1S. Nguyén Van Tak Tang cudng higu luc, hidu qué cong tac quan Iy
nha nuéc vé mbi trudng & Viét Nam

1S. Ta Dinh Thi: Nhidu d&u &n dam nét trong cdng tac td chifc can bd
Bing Tuyén: Ba diu &n nhiém ky

Pi Cinh Duong: Dao tao béi dwdng ngudn nhan luc Ngénh Bia chat va
Khoang san

PHAT TRIEN NHANH VA BEN VUNG

L# Quéc Trung: Nhidu chuyén bién trong cdng tac thanh tra kiém tra,
gial quyét khiéu nai, t6 céo

1S. Phan Biic Hidu: Trién khai x3y dyng Luat Do dac va Ban dd

Hoang Van Biy: Tidp tuc thuc hién t&t cong tac quén Iy nha nudc vé
tal nguyén nuwedc

Nguyéa Nam Phuong: X&y dung Quy thanh mot 1§ chife tal chinh nha
nuwde vimg manh

Mguyéa Vin Teé: Nang cao chét lwgng cdng tac quan Iy nha nudc
vé khi tuong thity van va bién di khi hau

PES.TS. Trin Wing Thak Nghién clu khoa hoc vé bidn d@di khi hau -
Thanh cong va thach thirc

P8S. TS Nguyén Van Thidng: Thanh tuu nghién clu khoa hoc khi tudng
thily v&n, bifn @i khi hau

Trunng Bic Tri: K&t qua ndi bat va dinh hwong cbng ta
bi&n ddi khi hau

Dé&n chd, tri tué va

¢ (mg phé vai



Phdt trién nhanh va bén vifng
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NGHIEN CUU KHOA HOC VE BIEN DOI KHi HAU
Thanh céng va thach thuc

O PGS.TS. TRAN HONG THA!
Chénh Vian phong Chuang trinh KH&CN phyc vu CTMTQG ting pht voi Bién déi khi héu

ctia dét nude, Chinh phti da co ké hoach tong the, hanh déng kip

N hén ré dwoe nguy co de doa cua BDKH dén phat trién bén ving

thoi trong tmg pho vai BEKH, Thi twdng Chinh phu dé ky Quyét

dinh s6 158/2008/QD-TTg phé duyét Chueng trinh Myc tiéu qudc gia ung
phd vdi BOKH. Theo dd, mot trong nhidng nhiém vu quan trong la giao cho
Bg KHCN phdi hop vdi B6 TNEMT chiu tréch nhiém xdy dung va trién khai
“Chwong trinh KHCN phuc vu Chwong trinh Muc tiéu Qudc gia ting pho
voi BDKH giai doan 2011 - 2015" (Chuwong trinh). Muc tiéu chinh cua nhiém
vu nay la nghién cu co s& khoa hec nham danh gia duwrgc xu thé, dien
bién cua BOKH; tac dong cua BDKH dén cac nganh cdc linh vut; tinh dé
bi tén thuong do BDKH,; de xuét duge cac gidi phdp tircu thé dén tong
thé nham ting pho hiéu qua voi BBKH, bdo dam sy phat trién bén ving

cua dat nuwoc.

Thanh céng bwdc diu va
thach thirc

Trong théi gian qua, B KHCN
va BS TN&MT da phdi hap chat
ché v6i cac bd, nganh va dia
phirong, cac t8 chic nghién ciu
phé duyét va t§ chic trién khai
Chudng trinh véi 48 dé tai cap
qudc gia; trong d6 da huy dong
dugce trén 1.000 lot can bd khoa
hoc tir gdn 100 t8 chirc KHCN
trong cd nwdc tham gia nghién
city. Bén canh viéc xay dung dude
mdt hé thdng co sd di liéu da
dang vé tac dong cla BDKH tdi
nhidu mat trén toan quéc, cac dé
tai thude Churong trinh da va dang
dat ra duge nhimg gidi phap
KHCN mdi dé bao ddm sy phét
tri€n bén viing clla Viét Nam trong

ot

diéu kién BOKH dang dién ra hét
s(fc phire tap trong théi gian qua.
©4di vdi linh vue tai nguyén
nuwde: Cac 32 tai da tap trung xay
dung phuwong phép luén va tién
hanh trién khai thl nghiém hé
théng danh gid tac dong cla
BOKH v& nudce bién dang di v
vén dé suy giam chéat lwgng nudc
méat lyc dia; nghién clu va danh
gid tac ddng clia BEKH dén su
bién d&i clia TNN, xéc dinh kha
n&ng b3o dam nguén nwdc Al véi
sy phat trién bén vimg; danh gi4
hién trang, nguyén nhan lam gia
t&ng x&m nhap mén do BBKH va
nudc bién dang & ving BBSCL.

Céc nghién clu trén da phdn ndo

d2 xust duge nhimg gidi phép
thich (ng phue vu khai théc va sl

dung hop ly TNN dang ngay trd
nén khan hiém hién nay.

Linh vuyc dét dal: Cac d@é tai
d3 tap trung nghién cliu, danh gia
tac Géng clia BOKH véi viéc quan
Iy, SDB, x4c dinh cac yéu t5, chi
tiéu @anh gia mitc & anh hwdng
tir d6 dé xudt bd tiéu chi giam
sat v& tai nguyén dat dséi véi
nhing khu vuc chiu anh hudng
clia BOKH dbng thai dé xuat
Khung gidm sé&t tai nguyén dat
ddi véi céc khu vuc chiu anh
hwdng clia BEKH.

Linh vue khi twgng thiy
van: Nhiéu @8 tai da tap trung
nghién clu va xay dung dudc
Atlas khi hau va BEKH nh&m cung
c&p nhing thdng tin co ban nhat
vé khi hédu v& BEKH phuc vy cac
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hoat 68ng phét tridn KT-XH; t&ng
cudng nang luc théng tin KTTV
trong viéc dap (ng yéu ciu thich
(mg va gidm nhe BBKH; x&y dung
ludin clf khoa hoc cho viéc cgp
nhat kich ban BDKH v nwéc bign
déng cho Viét Nam.

LTnh vyt moi trudng: Mot s8
dé 1ai g2 tap trung nghién cliu ca
s8 khoa hoc va thyc tién thanh lap
hanh lang BDSH nhém bdo tén
DDSH, thich (mg va gidm nhe
BEKH: dura ra céc tiéu chi, thigt ké
mbd hinh lang sinh thai thich (ng
véi BEKH va nudc bién dang.

Linh vut néng nghiép: Cac
Gé tai g4 tAp trung danh gia hién
trang san xuét, dién bién, xu hudng
tac dong va mic do ton that cla
néng nghiép do BEKH; dur bao su
thay d6i vé cién tich, nang sudt,
san luong va higu qua kinh {8 clia
mét s cly tréng chil It (Ua, ngd,
dau twdng, mia) va nudi tréng thiy
san tir d6 38 xust cac giai phap
gidm thiéu thiét hai do téc dbng clia
BEKH d&n san xust ndng nghiép.

Linh vut y té: Mot s dé tai
Nghién c{u nh hudng clia BEKH
dén siic khde cla luc luong vi
trang va mét s8 cong déng dé bi
t6n thuong tir 36 @8 xudt cac giai
phap y sinh d& (g phé.

Linh vyt dén sinh: bén canh
viéc da ra cac tiéu chi, thiét k&
lang sinh thai thich ing vdi BBKH,
dé tai da tién hanh 13p rap, xay
dung thit nghiém 10 hé thdng x Iy
nuéc bign thanh nudc ngot va 10
hé théng xt Iy nurdc théi sinh hoat
cho céc hé gia dinh tinh Ca Mau.

Viéc ddo tao nguén nhén luc
thich ung vdi bién déi khi hdu:
Vi 48 6é tai dudc phé duyat, cac
dé tai da va dang hd trg dao tao
gén B0 tién s7; 100 thac s, nhigu
k¥ st va clf nhan trong cac chuyén
nganh cf lién quan d&n BDIKH. |
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B&n canh nr}%g thanh céng
bwdic dau néu trén, Chuong trinh
dang gap nhimg théch thir, chl
tigu va trinh d6 khoa hoc: 100%
cac 48 130 cb két qua dugc cong
b& irén tap chi KHCN ¢é uy tin
clia qufic gia trong d6 wic ty 1§
cong b& qubc 1€ dat khoang 15%
(thap hon 5% so véi dyf kién). Chi
tigu s& hitu tf tué: 10% s6 G& ti
¢o két qué dudc chap nhan don
yéu ciu béo hd & hiu tri tud (thép
han 10% so vl du kién). Két qua
clia cac 88 tai da dugc nghiém
thu chua dudc (mg dung nhiéu
trong thuc t&. Thigu kinh phi d&
trién khai réng rai mét s8 md hinh
{rién khai ngoai thuc dia dai hoi
kinh phi rat 1én nhw: Ung dung
céng nghé neo trong dat dé gia
c8 38 bién si dung 1&m nén
dudng & t (ng phéd véi BEKH,
nudc bién dang; cat gitt CO;
trong c4c hé ting, c&u tric dia
chét & mién Bac Viét Nam. Bao
tao ngudn nhan lyc chat ludng
cao vé BEKH con rat han ché do
o sd vat chat phuc vy giang day
va nghién c(u tai nhiéu don vi
(may tinh t8c dé cao, cac phan
mém...) hién chua cb,

Binh hwéng thai gian tai

Tai Héi nghi COP21, Hai nghi
I&n thir 11 cac Bén tham gia Nghi
dinh th Kyoto (CMP 11) va Khéa
hop thit 43 Ban bé trg vé tw van
KHCN (SBSTA43), Khéa hop thif
43 Ban bé trg vé thuc hién, Phién
hop I&n thir 12 cla Nhém cong tac
Binh huéng Durban tal Paris,
Phép tif ngay 27/11- 12/12/2015,
Thil téng Chinh phll Nguyén Tan
Ding 62 néu ré quan diém cila
Viét Nam Ung hd, thic a3y tién
trink Gam phén va thdng gua Thoa
thuan khi hiu toan cdu sau ném
2020: kéu goi cac qubc gia xdy
dung mét Théa thudn val sy bao
dam déng gbp cdng bang gilfa céc
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quic gia va cb sy céin bang trong
c&c néi dung v& gidm nhe, thich
(mg, tal chinh, phat trién va
chuyén giao céng nghé. Theo db,
Thi tuéng da cam két tif nay dén
nam 2020, trong di8u kién khd
kh&n v& ngudn luc, nhung Vit
Nam tiép tuc tich cyc trién khai
Chién lwge, chuong trinh, k&
hoach vé (mg phd vai BEKH trén
nhiéu finh vuc véi cac bién phap
thiét thuc va thuc hién nghiém tlc
céc nghia vu trong UNFCCC, Nghi
dinh thie Kyoto va Viét Nam sé&
@6ng gbp 1 tridu USD véo Quy Khi
hau xanh trong giai doan 2016-
2020. Déi véi giai doan sau nam
2020, méc di 1& mét nude dang
phat trién con nhiéu khé khan,
chiu téc dong néng né cla BEKH,
Vigt Nam vin cam k&t giam 8%
lwgng khi thai nha kinh vao nam
2030 va cH thé gidm dén 25% néu
nhan dugc ho trg hidu qua tircdng
déng quéc t8. Viét Nam sé xem
w&t dinh kY, &iéu chinh phi hap véi
diéu kién thuc té clia minh. Ciing
tai COP21, Théa thuan ky k&t gida
cAc quéc gia tal khdng dinh muc
tiéu khéng ché& mc tang nhiét d
trung binh toan cdu dudi 2°C va
kéu goi c&c quéc gia nd Iuc &8 han
ché mifc t&ng nhiét dd trung binh
toan ciu 6én 1,5°C. V8 cac coché
mdi, Thoa thuin md dudng cho
cac Bén tham gia vao kinh doanh
tin chi phat thai qudc t& nham
trénh tinh todn kép céc tin chi phat
thai durdc tao ra, dong thai kéu goi
vide hinh thanh mét cd ché mdi,
trgng tr nhee Co ché phat trién
sach (CDM) theo Nghi dinh thu
Kyoto, cho phép mic giam phat
thai clra mét quéc gia cb thé dudc
tinh vao NDC cda qudc gia khac.
Thda thudn Peris @& tai khang
ginh céc co ché chuy2n giao cong
ngh# va 13ng cudng néng luc cho
cic nudc dang phét trién (mg phod




vt BEKH, trong d6 khuy&n khich
hop tac song phuong, da phuong,
khu witc, Bac — Nam, Nam — Nam
d@é thiic ddy thye hién céc ndi dung
clia Thda thuén.

Theo cam k&t clla Thi twéng
d2 ky, nhimg thach thic dugc gat
ra d6i vai Vigt Nam hién pay Ia:
Co6 céc hanh dbng chlt ddng,
ddng théi h8 trg céc quéc gla khic
khdng ché mic ting nhiét @
trung binh toan cau duwdi 2°C va
kéu gol cac quéc gia nd luc dé
han ché mitc tAng nhiét d8 trung
binh toan cdu d&n 1,5°C; nghién
ctu, (ng dung, ti€p nhan cdng
nghé tién tién cho (ng phé vai
BOKH & Viét Nam.

Bé dat duge nhiing cam két
trén, Churdng trinh giai doan mdi
clia Chuang trinh KHCN (hg pho
véi BEKH, quan ly TN&BVMT glai
doan 2016-2020 cén cé nhing
dinh hwong v& Thoc ady va
khuy&n khich cac 68 121 mé médi cé
nhimg k&t qué, s&n phdm nghién
clru gén k&t vdl céc chi tigu cla
Chudng trinh, ¢b tinh (hg dung
cao trong thifc tidn QLNN va hoat
déng didu tra cd ban vé TNAMT
clia cAe don vi thudc bd va céc dla
phugng; 88y manh cdng tic quan
ly, glém sét (ng dung két qua
nghién clu trong thuc tidn hoat
ddng clia Nganh TN&MT: nang
cao val trd clia Hol déng KHCN
clia cAc don vi trong viée xac dinh
danh muc d8 tal, ndl dung nghién
clu céin uu tién. Tang cuding cong
téc quan ly, gidm sat, kiém tra va
chi dao viéc thue hidn céc dé tai,
dap Ung dugdc cdc muc tidu, ndl
dung v& s&n phdm diu ra cila
Churgng trinh; digu chinh, bé sung
nh&m th&o g& kip thdi nhiing khé
kh&n virding méc trong qua trinh
tri€n khai thyc hién Chuong trinh
nél chung va céc d2 tai thubc
Churgng trinh ndi ridng nhém hoan
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thanh muc tiéu, k& hoach, chi tiéu
dé ra. Tang cudng viéc hurdng
dan danh gia cu thé va phi hap
ddi véi k8t qua thuc hién clia timg
@é tai, du &n thude Chirong trinh
v 16 chic thuc higén hang nim aé
t8ng két, danh gia viéc thue hién
Chueang trinh, bao dam san phim
déu ra d&p (mg céc chi tiéu
Chuong trinh 68 ra; phan bé cac
@é tai, du &n KHCN mét céch hop
Iy va déng déu gilfa muc tidu va
ndi dung cla Chuong trinh. NG
dung nghién clu, pham vi ap
dung céc dé tai, duan KHCN, cén
cu thé héa dudc cac tidu chi, chi
tiéu va chét lugng cén phai dat
duge clia mdi két qud, san pham
dut kign; hinh thanh céc du én, dé
tai cd tinh lién nganh, inh vue dé
glal quyét cac van @& 1én trong
finh vue TN&MT phuc vu muc tiéu,
chi tiéu da @@ ra trong chién ludc,
k& hoach phat trién KT-XH. Tang
cudng su hop tAc NCKH va trién
khal cong nghé gita vién, trudng
dal hoc vdi cac cd quan QLNN,
cac don v| su nghiép clng nhur
céc dia phrong nhadm huy dong
t6i da ti€m lue trong nghién e,
@0 tao va trién khal (ihg dung céc
k&t qua nghién clu trong nh vt
cong nghé méi nhdm tiép nhan
cdng nghé sach, phéat thai thdp;
tao cdu n&l, gin k&t va thic ady
co ch& hop thc, 68t hang gilta

doanh nghiép v&i céc don vi
nghién ctu, phéat trién cdng nghé.

D4y manh nghién clu, (ing
dung KHCN; phét trién hé théng
théng tin, dich vu KHCN; chl
dong, téng cudng hdl nhap
qudc t& vé& KHCN trong finh vy
TNMT. Yéu cu bat bubc d8i véi
mét s8 chl tiéu clia chwong trinh
nhtr d2ng béo, d4o tao; ¢b cd ché
khuyén khich viéc déng bao, dao
tao, déng ky sd hitu trf twé trong
qué trinh trién khai cac a4 tai
nghién c(u.

Chi trong néng cac chét
lugng 851 ngl nghién clu, tham
gla thutc hién céc ndi dung clia dé
tal, du an; co chinh sach dong
vién, khuy&n khich can b cb trinh
d6 cao tham gla chd ti nghién
citu, thurc hién d8 tai két hop béi
durdng, dao tao cho ddi ngl cén
b khoa hoc tré. Téng cuding cdng
tac gidi thidu cac k8t qud, san
ph&m cla chuang trinh ndl chung
va timg d& tal, du an ndi riéng dé
da vao (ing dung trong thue tién
théng qua viéc cong bé cac k&t
gua nghién clu trén c4c tap chi
trong va ngodi nudc clng nhw
tham gia dao tao sau dal hec, Cac
don vi chl tri 68 tai cén dang taiva
cép nhét thong tin két qua nghién
ety cla @8 tai trén trang théng tin
dién tir clha don vim
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Trong sO nay
Nghién ctru & Trao doi

Tran Hong Thai, V6 Vin Hoa: Nghién ciru ung
dung phuong phap théng ké tu cap nhat dé cai tién
chét lugng du bao han thang va mua cua sb lidu
ECMWF

Trinh Thu Phwong, Lwong Hiru Diing: Nghién
ctru dic diém cac hinh thé thoi tiét gay 1a trén hé
thong song Hong phuc vu nhan dang lii dén cac ho
chua

Trinh Xuan Manh, Lé Thi Thwong: Nghién ctru
ung dung mo hinh todn phuc vu dyu bao 1i 16n trén
luu vuc song Lai Giang tinh Binh Binh

Nguyén Tién Kién: Thyc trang cong tac du bdo,
canh bao 1ii tai cac don vi du bao dia phuong, dé xuat
giai phap xay dung phuong an dy bao phu hop voi
dac thu luu vuc song, nang cao hi¢u qua cong tac dy
béo, canh bao lii cac tinh mién Béc

Vo Vin Hoa, Tran Hong Thai: Ap dung phuong
phap phan vi dé ning cao chat lugng du bao han mua
cac hién tuong rét dam, rét hai va ning ndng tir s6
liéu du bdo cia ECMWF

Poan Quang Tri: Ung dung md hinh MIKE 11 mo
phdng va tinh toan xam nhép man cho khu vuc Nam
Bo

Pao Thi Loan, Nguyén Quang Vinh: Két qua budc
dau cua viéc ap dung phuong phap bién phan véi
diéu kién rang budc phuong trinh bao toan don gian
dé tinh toan truong gié thuc 3 chiéu tir gié xuyén tim
quan tric duoc boi mang ludi ra da thoi tiét ddp-le &
Viét Nam

Tong két tinh hinh khi tugng thity vin

Tom tat tinh hinh khi tuong, khi twong nong nghiép
va thuy van thang 10 nam 2016 - Trung tam Du bao
khi twgng thiy van Trung wong va Vién Khoa hoc
Khi twong Thity viin va Bién ddi khi hau

Thong bao két qua quan tric moi truong khong khi
tai mot sd tinh, thanh phd thang 10 nim 2016 -
Trung tam Mang lu6i khi twgng thiy van va moi
trwong
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AP DUNG PHUONG PHAP PHAN VI PE NANG CAO
CHAT LUQNG DU BAO HAN MUA CAC HIEN TUQNG
RET PAM, RET HAI VA NANG NONG TU SO LIEU
DU BAO CUA ECMWF

V6 Vin Hoa', Tran Hong Thai?
'Pai Khi tuong Thay vin khu viuc Pong bang Bic Bo
2Trung tim Khi tuong Thity van qudc gia

xay dung bo chi tiéu xac dinh cdc hién twong rét dam, rét hai va nang nong tur 5o liéu du

Bdi bdo nay sé gidi thiéu vé mot s6 két qua nghién civu tng dung phirong phap phén vi dé

bdo nhiét @6 han mua cia ECMWE. Cac két qua thir nghiém va danh gia dva trén chudi

s6 liéu tir 2012-2016 di cho thay viéc dp dung cdc phirong phdp phén vi da lam giam dang ké sai

50 xac dinh cac hién twong khi hdu cuc doan noi trén so voi phuwong phap xdc dinh dwa trén chi tiéu

nghiép vu hién tai va 6 lidu du bdo han mia truc tié'p tw ECMWEF.

Tir khéa: phirong phap phén vi, dw bdo han mia, s6 liéu ECMWF

1. Mé& dau

bé phuc vu nghi¢p vu dy bado han mua, cac
san phém du bao han mua tir cac hé théng mo
hinh khi hu toan cau va khu vuc dang duoc
tham khao rong rai tai nhiéu co quan du bao. Tai
Viét Nam, bén canh cac san phém du bao han
muia duge cung cip mién phi trén mang nhu san
pham tir m6 hinh CFS ctia NCEP, cac san pham
va sb liéu du bao han mua cua Trung tam Dy bao
thoi tiét han vira Chau Au (ECMWF) da duoc
khai thac tir naim 2012 cho dén nay. Bén canh
viéc tham khao céc san pham du bao trudng va
du bo cu thé tai cac diém tram, du bao vién
ciing rat can tham khao cac san pham du béo cho
cac hién tugng khi hau cuc doan (ECE) nhu s6
ngdy mua 16n, rét ddm, ning noéng, ... & quy md
du bao han mua.

Nhu di biét, do cac hién tugng nodi trén khong
thé duoc du bao truc tiép tir cac mo hinh, ma chi
c6 thé tinh toan thong qua cac bién du béo. Cu
thé, s6 ngay mua 16n c6 thé dugce tinh toan qua
s6 lieu du bao luong mua ngay, ... Do do, chét
luong dy bao cac hién tuong thoi tiét va khi hau
cuc doan hoan toan phu thudc vao chét luong du

TAP CHI KHi TUQNG THUY VAN

bao cac truong khi tuong bé mat. Tai Viét Nam,
hudng nghién cou xac dinh cac ECE da duogc
trién khai nghién ctru trong vai nam tro lai day
nhu nghién ciru ctia D6 Huy Duong (2014) [1],
Phan Van Tan va cong su (2010) [2]; 2011 [3]).
Trong céc nghién ctru nay, hai cach tiép can da
dugc str dung gom:

- Str dung phuong phap théng ké dé hiéu
chinh sai s6 hé théng trong du bao yéu té duoc
sir dung dé xac dinh ECE, sau d6 xac dinh ECE
dua theo cac chi tiéu dang ap dung trong du bao
nghi¢p vu hién tai

- Sir dung phuong phap thong ké dé tinh toan
chi tiéu x4c dinh ECE riéng cho timg s liéu mo
hinh dugc thtr nghiém.

Céc két qua danh gia tir cac nghién ciru noi
trén da cho thay ca hai cach tiép can déu dem lai
hi€u qua trong vi¢c cai thién chét luong du bao
cac ECE ¢ qui m6 dy bao han mua so véi viée ap
dung cac chi tiéu nghi€p vu cho du bao truc tiép
tor mo hinh. Pac biét, 1a ap dung cho cac ECE c6
lién quan dén truong nhiét nhu khong khi lanh va
ning néng. Trong nghién ciru nay, chiing toi tiép
can theo hudng sir dung phuong phap théng ké
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dé tinh toan chi tiéu xac dinh ECE riéng cho s6
liéu du bao han mua cia ECMWE. Cac phén tiép
theo cuia bai bao s& trinh chi tiét vé phuong phap
phan vi duoc st dung dé xdy dung bo chi tiéu
xac dinh cac hién tugng rét dam, rét hai va néng
néng cho s6 liéu du bao han mua cia ECMWE.
Cac két qua danh gia dua trén bo sb liéu thir
nghiém tur 1/1/2012 - 31/12/2016 dugc dua ra.
Céac két qua danh gia chit luong xac dinh céc
ECE néi trén theo phuong phap phan vi sé dugc
so sanh voi phuong phap xac dinh ECE dya trén
cac chi tiéu nghiép vu va ap dung truc tiép cho sb
liéu du bao han mua cia ECMWF dé danh gia
murc d6 cai thién trong chat lwong dy béo.

2. Phuong phap nghién ciru va tip s6 liéu
thir nghiém

2.1. Tiéu chi xdc dinh cac hién twong rét
ddm, rét hai va nding nong theo quan diém
nghiép vu

Pé tong két cac hién tuong thoi tiét nguy
hiém hang nam, trong d6 c6 cac hién tuong rét
dam, rét hai va niang nong, Trung tim Du béao khi
tuong thuy van Trung wong (TTDBTU) dang st
dung bd ti€u chi xac dinh dya trén s6 lidu quan
tric tai cac tram quan tric khi tugng bé mat nhu
sau:

-Sb ngay rét dam dién rong (SNRDDR): mot
ngay duogc coi 1a ngay rét dam dién rong néu
ngay dé6 c6 nhiét do trung binh ngay (Tw) nim
trong khoang (13°<Typ < 15°C) va c6 it nhét 2/3
s6 tram (N) tré 18n trong khu vuc thoa man didu
kién nay.

- S6 ngay rét dam cuc bo (SNRDCB): mot
ngay dugc coi la ngay rét dam cuc bo néu ngay
d6 c6 Ttb nam trong khoang (13° < Tw < 15°C)
va o sb tram (1/3 <N <2/3) trong khu vuc xem
xét thoa mén diéu kién nay.

- S6 ngay rét hai dién rong (SNRHDR): mot
ngay duoc coi 1a ngay rét hai dién rong néu ngay
d6 ¢6 Ttb nho hon 13°C va 6 it nhat 2/3 sb tram
tro 1€n trong khu vuc xem xét thoa man diéu kién
nay.

- S6 ngay rét hai cuc bd (SNRHCB): mot
ngdy dugc coi 1a ngay rét hai cuc bo néu ngay
d6 c6 T nho hon 13°C va ¢o s6 tram (1/3 < N<
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2/3) trong khu vuc xem xét thoa man diéu kién
nay.

- S6 ngay ning noéng dién rong (SNNNDR):
mdt ngay duge coi la ning néng nhe dién rong
néu c6 nhiét do tdi cao ngay Tmax > 35°C va co
it nhat 2/3 s6 tram trg 1én trong khu vuc xem xét
thoa mén diéu kién nay.

- S6 ngay ning néng cuc bo (SNNNCB): mot
ngay duoc coi 14 ning néng nhe cuc bd néu co
Tmax > 35°C va ¢6 s6 tram (1/3 <N < 2/3) trong
khu vuc xem xét thoa man diéu kién nay.

Ddi vai s liéu dy bao han mua truc tiép tur
ECMWEF, céac tiéu chi xac dinh cac ECE ndi trén
O trén cling dugc ap dung tuong tu nhu s6 lidu
quan tric. Vi du, dé xac dinh dugc SNRDDR
dua trén sd liéu dy bao nhiét do trung binh ngay
cia ECMWEF, sb liéu du bao trén ludi cua
ECMWEF sé duogc ndi suy vé cac diém tram quan
trac. Sau do, ap dung cac chi tiéu noi trén dé tinh
toan ra cac ECE. Trong nghién ctru nay, két qua
tinh toan cac ECE tir s6 liéu du bao han mua cia
ECMWEF (chua c6 bat ky hiéu chinh nao) duoc
ky hiéu 1a Raw. Day chinh 1a dy bao dbi ching
dé kiém chung so voi phuong phap phan vi.

2.2. Xdy dwng chi tiéu xdc dinh cdc hién
twong rét dam, rét hai va ning néng theo
phwong phdp phén vi

Nhu d3 biét, phwong phap xay dung chi tiéu
xac dinh cac ECE cho cac mo6 hinh khi hau khu
vuc (RCM) bang cach hiéu chinh sai s6 hé thong
c6 wu diém 1a d@ dang thyuc hién va co thé dem lai
hiéu qua cao khi sai s hé thong twong ddi rd ca
vé khuynh huéng va bién do sai s6. Tuy nhién,
cach tiép can nay thuong tao ra cac két qua qua
thién cao hodc thién thap trong viéc xac dinh s6
luong ECE tai nhitng vung c6 bién d¢ sai s6 hé
thong 16n, hodc hau nhu khong thay doi so véi
quan tric khi bién do sai s6 h¢ thong ciia RCM
la nho. Ngoai ra, phuong phéap nay thuong khong
dem lai nhiéu cai thién khi ap dung cho cac ving
khi hau c6 sy khac biét 1é6m vé do cao gilra cac
tram do cac cuc tri sai s6 hé théng da bi lam tron
khi ldy trung binh c6ng. Bén canh do, sai s tong
cong ctia cac RCM con bao ham ca sai s6 ngiu
nhién va sai sé nay rat kho loai bo, do d6 tai
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nhitng khu vuc c6 sy tac dong 16n cua sai sb
ngau nhién, cach tiép can nay s& khong phat huy
duoc hi¢u qua.

Tuong tu nhu cac RCM, s6 lieu dy bao han
mua cia ECMWE cho mét s6 yéu td khi tuong
bé mat déu c6 nhiing sai s6 hé thong nhat dinh,
do d¢6 viéc ap dung céc chi tiéu xac dinh cac ECE
theo sb liéu quan tric cho sd lidu dy béao cua
ECMWEF sé& khong tranh khoi sai s6. Do vy, can
thiét phai xay dung lai chi tiéu xac dinh cac ECE
tor san phém du bao han mua cua ECMWE.
Trong nghién ctru nay, chung t6i st dung phuong
phap phan vi dé xay dung lai bo chi tiéu xac dinh
cac ECE. Phuong phap phan vi vé co ban dua
trén giai thiét ham phéan b cua yéu té khi quyén
sir dung dé xac dinh ECE tir sb liéu du bao cua
mo hinh 1a tuong tu véi s6 liu quan tric (coi du
béo ctia md hinh 13 gan nhu hoan hao). Cach
thirc thuc hién ctia phuong phéap nay gdm 2 budc
nhu sau:

- Budc 1: Xac dinh phan vi quan tric tuong
ung véi chi tiéu dua ra. Cu thé, dua trén chudi s6
lidu quan tric cta yéu tb khi quyén dugc sir dung

i

s
anz

{a)

A
a0z
I
HEIE
anl
anm

ana
a8
ag?
]
ans
an4a
ais
anz2
all

{b)

Ik
R E ]
N 1

2.88
10.E5E
1Ak

14,200

1z.524
17.7%G

10530

M
WL

31.568

32,744
EEN

1]
r-
[
-

199

dé xac dinh ECE, tinh gia tri phan vi twong tng
voi chi tiéu nay.

- Budc 2: Xac dinh chi tiéu cho s liéu du bao
cia mo hinh dya trén phan vi quan tric tvong
tmg. Cuy thé, tir phan vi quan tric tim dugc &
bude 1, ap dung vao phan bd ctia md hinh dé tinh
ra dugc gid tri phan vi (chinh 1a ngudng xac dinh
ECE tuong tng).

Do cac ECE dugc xem xét ¢ day déu mang
tinh khong gian (cuc bo hoac dién rong), nén
viéc xay dung chi tiéu khong thé 4p dung cho
ting tram cu thé. Trong nghién ciru nay, ching
to1 xay dung bo chi tiéu chung cho tirng khu vuc
du bao (theo pham vi quan ly cia 9 Pai KTTV
khu vuc). Do vay, khi 4p dung phuong phap
phan vi, toan bd chudi s6 liéu cua cac tram trong
cung mot vung khi hau s€ duoc gdp lai thanh
mot chudi s liéu chung dé tinh toan phan vi
tuong Ung tur gia tri chi tiéu dua ra. Cach thic
g0p chudi sb liéu nay ciing dugc ap dung cho sb
liéu du béo tir ECMWF sau khi da ndi suy vé
diém tram (budc 2 cua phwong phap phan vi).

—0%
FARIE

RS

Hinh 1. So d6 minh hoa cdch tinh nguong xdac dinh ECE cho 6 lidu du béo tir mé hinh MM5CL
theo phwong phap phan vi
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Hinh 1 dua ra vi du minh hoa cach tinh chi
tiéu xac dinh hién tuong rét dam tir san pham ciia
mo hinh khi hau MMS5CL dya trén phuong phap
phan vi. Hinh la dua ra 2 phan bd cua nhiét d6
trung binh ngay tir s6 liéu quan tric (sir dung 10
nam dir liéu tir 1990 - 1999) va tir s6 liéu mo
phong 1990 - 1999 cia m6 hinh MMS5CL. Tu
hinh la c6 thé thady mé hinh MM5CL cho mé
phong nhiét do trung binh ngay thap hon so véi
thuc t& do ham phan bd bi 1éch vé trai. Dé xac
dinh ECE (cu thé 1a hién twong rét dam), chi tiéu
nhiét do trung binh ngay thap hon hoic bang
15°C dugc sir dung. Duya trén chudi sb lidu quan
tric tir 1990 - 1999, ching t6i tinh toan dugc
phan vi tuong tng 1a 8% theo cach tinh st dung
cong thtc thuc nghiém (Hinh 1b). Véi phan bi
8% nay, khi 4p dung sang bd s6 liéu mo phong
cua mo hinh MMS5CL, gia tri nhi¢t d¢ trung binh
ngay tuong Gng s€ 1a khoang 12,5°C (Hinh lc¢).
Nhu vay, chi tiéu dé xac dinh hién tugng rét dam
cho san pham du bao tir m6 hinh MM5CL s& 1a
12,5°C, thap hon 2,5°C so v6i chi tiéu quan tric.
Két qua nay hoan toan phu hop véi ban chit sai
s6 hé thong tim dugc nhu trong hinh 21a.

Pé tinh phén vi tuong Ung voi gia tri dua ra,
cach tinh thong thuong dugc sir dung bang cach
sap xép chudi sb liéu theo trinh ty ting dan va
dém s6 phan tir nho hon gia tri dua ra. Tuy nhién,
dé tinh gid tri twong Gng voi phan vi q dua ra, co
2 phuong phap tinh: 1) tinh theo cong thirc toan
hoc cta ham phén bd (phwong phéap 1y thuyét);
va 2) tinh gan dung (phuong phap thuc nghiém).
Trong nghién ctru nay, ching t6i sit dung cach
tinh thuc nghiém do chudi sb liéu du bao cua
ECMWEF qua ngin (5 ndm), nén viéc xap xi ham
phan bd 1y thuyét khong dam bao duoc yéu cau
cta kiém nghiém théng ké. Theo phuong phap
thuc nghiém, gia tri twong mg y vi phan vi q
dua ra s€ dugc tinh theo cong thurc:

_x(+x(j+1)
y= 2

(1)

trong d6 j 12 hang cta phan tir x trong chudi
trinh tu tang dan. Gié tri j s& dwoc tinh dua trén
d6 dai chudi (n) va phan vi dua ra. Gia s co
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chudi s6 liéu c6 4 phan tir: x1=2; x2=1; x3=4;
x4=3. Chudi duoc sap xép lai theo tht ty ting
dan: x1=1; x2=2; x3=3; x4=4. Gia thiét phan vi
dua ra la phan vi thua 75 (q =0.75), khi do: j =
round(n*q) = 4*0.75 = 3 véi round 14 ham lay s6
chén. Véi j tim duorc, theo cong thirc (2.1) chiung
ta co y = (x(j)+x(+1))/2 = x(3)tx(4))2 =
(3+4)/2=3.5.

2.3. M6 td tdp sé liéu nghién citu va phwong
phdp xie Iy s6 liéu

bé danh gia duoc chat lugng xac dinh cac
hién tugng rét dam, rét hai va néng nong tu )
liéu dy bao han mua cua sb liéu ECMWE cho
khu vuc Viét Nam, déng thoi danh gia dugc muc
dd cai thién trong chét luong xac dinh céc hién
tuong ECE ndi trén so véi phuong phép hién tai
(ky hiéu 1a Raw - su dung chi ti€éu nghi¢p vu va
ap dung truc tiép cho sb liéu du bao truc tiép cua
ECMWF), cin thiét phai thu thap cac ngudn sb
liéu nhu sau:

- S6 liéu quan tric nhiét do trung binh ngay
(Ttb) va nhiét do t6i cao ngay (Tmax) tai 171
tram quan tric khi tugng bé mit trong mang luéi
quan tric khi twong cua Viét Nam tir 1/1/2012 -
31/10/2016.

- S6 lidu du bao cac yéu t6 Ttb va Tmax trong
s6 liéu dy bao han mua cia ECMWF cho giai
doan tur 1/1/2012 - 31/10/2016.

Do khong gian nghién ctru dugc thuc hién
trén khong gian diém tram, nén phuong phap noi
suy dir liéu trén ludi vé diém tram 1a can thiét va
sé tac dong dén chat luong du bao. Do cac bién
can noi suy 1a truong nhiét d6 nén trong nghién
clru nay, chung toi st dung phuong phap ndi suy
song tuyén tinh. Phuong phéap nay sir dung 6 ludi
2 x 2 diém nat ludi dé noi suy vé diém tram nam
bén trong theo nguyén tic trung binh c6 trong s6
theo khoang cach. Khong gian danh gia duogc
thuc hién tai ting khu vuc nghién cuu, cu thé 1a
trong pham vi quan ly cia 9 Bai KTTV khu vuc
hién tai. Trong nghién clru nay, chung to6i khong
thuc hién theo 7 phan vung khi hau vi mudn
hudng téi bai toan nghiép vu.

3. Mot s6 két qua thir nghiém va danh gia

Céc hinh tir 2 - 4 twong tng dua ra két qua
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danh gia sai s6 (du bao trir di quan tric) cac hién
tuong rét dam, rét hai va néng néng dugc xac
dinh tir s6 liéu du bao han mua cia ECMWF véi
nguong xac dinh quan tric (ky hi¢u 1a Raw, cot mau
xanh) va da hi€u chinh ngudng xac dinh theo
phuong phap phan vi (c6t mau do) dua trén chudi sb
liéu danh gia tir 1/1/2012 - 31/10/2016. Céc con sd
trén truc tung la sai s sb ngay xay ra ECE trong ca
giai doan thtr nghiém noi trén.

Céc két qua danh gia trén hinh 2 va 3 cho thiy
du bao truc tiép cac hi¢n tuong rét dam va rét hai
ttr s6 liéu du bdo han mua cia ECMWF ¢6 xu
thé du bao khdng cao (cho s lugng ngay xay ra
trong chu ky danh gia cao hon nhiéu so v&i thuc
té). Két qua nay 1 hoan toan phu hop véi két qua
danh gia chat luong du bao T cia ECMWE. Do
du bao han mua cho T cia ECMWF ¢6 xu thé
thip hon so v6i thuc té (du bao lanh hon), nén
khi st dung dai lugng nay dé xéac dinh cac hién
tuong rét dam va rét hai s€ tao ra xu thé du bao
khéng. Tuy nhién, khi 4p dung phuong phap
phan vi dé diéu chinh lai ngudng xac dinh

AH=
alfwar -

Eriwzagian au

201

(ngudng xac dinh méi s& thap hon so véi ngudng
ap dung cho quan tric, 15°C va 13°C), d& dang
nhan thiy sai sé da giam dang ké trong khi xu
thé dy bao khdng van con. Hay néi cach khac,
chét luong du bao cac hién tuong rét dam va rét
hai da duogc cai thién khi &p dung phuong phap
phan vi. Néu xét theo khu vue nghién curu, sy cai
thién 16n nhit dugc tim thiy ¢ cac khu vuc Tay
Bic (TB), Viét Bic (VB), BPong Bic (PB), Pong
bang Bic Bo (DBBB) do sai sb hé thong trong
du bao Ttb ¢ day c6 khuynh hudng rd rang véi
bién d6 sai s6 16n. Muc do giam sai sb trong du
bao cac hién tuong rét dam va rét hai ¢ khu vuc
Bic Trung Bo (BTB) va Trung Trung Bo (TTB)
1a khong nhiéu nhu cac khu vuc khac. Tuy nhién,
6 thé coi 1a dang ké do cac hién tuong rét dam
va rét hai xay ra & khu vuc nay 6 tan suat thap,
tham chi c6 thé coi 1a hiém so véi cac khu vuc
khac. Nhu vay, viéc ap dung phuong phap phan
vi da dem lai sy cai thién dang ké trong du bao
cac hién tuong rét dam va rét hai tu sb lidu du
bao han mua cia ECMWF.

AHw
sl

- “H-H
Eva wzagien au

SNRDDR

SNRDCB

Hinh 2. Két qua danh gia sai 56 dw bdo sé ngay rét dam dién rong va cuc bo
trong giai doan 2012 - 2016
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SNRHDR

SNRHCB

Hinh 3. Két qua ddanh gid sai sé dir bdo s6 ngay rét hai dién rong va cuc bg trong
giai doan 2012 - 2016
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Tuong ty nhu cac két qua nhan dugc cho cac
hién twong rét dam va rét hai, cac két qua danh
gia cho hién twong nang nong trén hinh 4 ciing
cho thiy su cai thién dang ké trong chat lugng
du bao khi ap dung phwong phap phan vi. Cu thé,
du bao hién tugng néng néng truc tiép tir 86 lidu
du bao han mua cia ECMWF véi ngudng xac
dinh ap dung cho quan tric cho xu thé du bao
thién thap tai tit ca cac khu vyc nghién ctru.
Nguyén nhén 1a do sai sb trong du bao han mua
cho dai lugng Tmax dugc st dung dé xéac dinh ¢6

afte

2 arun-

fhwws rghhen cuu
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xu thé thién thap (gi4 tri du bao Tmax nho hon so
v6i thuce t&), nén sai s6 hé thong nay sé tao ra xu
thé du bao sot khi ap dung cho hién tugng ning
nong. Tuy nhién, khi 4p dung phuong phap phan
vi dé diéu chinh lai ngudng xéac dinh, xu thé dy
béo sét nay da dugc han ché dang ké, nhit 1a &
cac khu vuc TB, VB, BB va PBBB. Nhu vy,
viéc 4p dung phuong phép phan vi ro rang da
dem lai su cai thién dang ké trong chat lugng du
béo hién tugng ning ndng.

aftes
2 armn-

hwows rghhen s

SNNNDR

SNNNCB

Hinh 4. Két qud danh gid sai sé du bdo sé ngay ndng néng dién réng va cuc bg trong
giai doan 2012 - 2016

4. Két luan

Bai bdo nay di trinh bay mot sé két qua
nghién ctru thir nghiém ap dung phuong phap
phan vi dé xdy dung cac chi tiéu xac dinh cac
hién tugng rét dam, rét hai va néng noéng cho sb
liéu du bao han mua cia ECMWF théng qua cac
dai lugng nhiét do trung binh ngay va nhiét do
t6i cao ngay. Cac két qua danh gia sai s6 va so
sanh véi sai s6 du bao cac hién tuong noi trén
theo phuong phép str dung chi ti€u nghiép vu da
cho thay viéc ap dung phuong phap phan vi dé
x4c dinh bd chi tiéu phu hop cho sb lidu
ECMWEF d3 dem lai hiéu qua. Cu thé, sai s du
béo sb ngay rét dam dién rong va cuc bo, s6 ngay
rét hai dién rong va cuc b, sb ngay néng néng
dién rong va cuc bd da giam dang ké tai tat ca
cac khu vuc nghién ciru. Noi chung, cac két qua

nhan dugc trong nghién ctru nay 1a trong dong
v6i cac két qua nhan duoc trong nghién ctru ciia
D6 Huy Duong (2014) [1], Phan Vin Tan va
cong su (2010) [2]; 2011 [3]). Tuy nhién, khuynh
hudng sai s van con ton tai. Nguyén nhéan c6
thé do sy chua hop 1y trong gia thiét ham phan
b cua yéu t6 nhiét do trung binh ngay va nhiét
do6 t6i cao ngay cua sb liéu quan tric va du bao
tir ECMWF la nhu nhau. Dé tiép tuc cai tién va
khtr dugc hoan toan sai sb hé théng trong viéc
xac dinh cac hién tugng rét dam, rét hai va néng
néng cho s6 liéu du bao han mua cia ECMWE,
can thiét phai c6 thém budc hiéu chinh/chuyén
doi s6 lidu du bao tir ECMWF dé dam bao ¢
phan b twong ty nhu s6 lidu quan tric va phai
dap ung duoc yéu ciu cia bai todn kiém nghiém
thong ké.

Loi cam on: Bai bao nay dwoc hoan thanh dwa trén sy hé tro tir Bé tai NCKH ccfp Nha nuoc
“Nghién cvu tac dong cua bién doi khi hdu t&i sw xam nhdp cua cac dot lanh va nong am bat thuwong
trong mia déng & khu viee mién niii phia Bdc phuc vu phdt trién kinh té - xd héi” thuéc chwong

trinh BDKH/16-20.
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APPLICATION OF QUANTILE METHODS TO IMPROVE COLD
SURGE AND HEAT WAVE PHENOMENA FORECAST SKILL BASED
ON SEASONAL PREDICTION DATASET OF ECMWF

Vo Van Hoa', Tran Hong Thai’
'Regional hydro-meteorological Center for Nothern Delta
“National Hydro-Meteorological Services

The paper present some preliminary results in applying quantile method to creat thresholds in de-
termining cold surge and heat wave phenomena based on seasonal foreast dataset of ECMWF from
2012 to 2016. The verification shown out that the seasonal forecast skill for above mentioned extreme
climate events had been improved after applying quantile method in comparison with method that
used operational thresholds and directly applied for seasonal foreast dataset of ECMWEF.

Key words: Quantile method, seasonal prediction, ECMWF
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NGHIEN CUU UNG DUNG PHUONG PHAP THONG KE
TU CAP NHAT DE CAI TIEN CHAT LUQNG DU’ BAO
HAN THANG VA MUA CUA SO LIEU ECMWF
Tran Hong Thai', Vé Vin Hoa?

ITrung tim Khi twong Thity vin quéc gia
2Pai Khi twong Thily vian khu vuc Dong bang Bic Bo

théng ké co kha nang tw cdp nhdt cdc trong 56 (AMOS) dé cdi tién chat lwong dy bao

Bdi bdo ndy sé giGi thiéu vé mot sé két qua nghién ciru vmg dung mét sé phwong phdp

han thang va han mua cho mot 56 yéu 16 khi tuong bé mdt tir hé théng dw bdo t6 hop
han miia - VarEPS ciia Trung tam Dy bdo thoi tiét han vira Chau Au (ECMWF). Cdc két qua danh
gid dd cho thdy tat ca cdc phirong phap AMOS diwege thie nghiém déu cho sai sé du bdo nhé hon so
v6i du bdo truc tiép tir VarEPS. Trong d6, cdc phirong phép loc Kalman va hiéu chinh trung binh
trueot cho mike d9 cdi thién chat lwong dy bao 16t nhat.
T khoa: th(fng ké tw cap nhat, dy bao han dai, s6 lieu ECMWF

1. Mé dau

Dé cung cap thém cac ngudn sd liéu tham
khao mang tinh khach quan va dinh lugng trong
nghiép vu du bao khi tugng han vira va han dai
(thang va mua) tai Trung tam Du bao KTTV
trung wong (TTDBTU'), cac san pham du bao tir
hé théng du bao t6 hop toan cau (VarEPS) cua
Trung tdm Dy béo thoi tiét han vira Chau Au
(ECMWF) da dugc khai thac tai TTDBTU  tu
cudi nam 2011. Ké tir khi dua vao khai théc tai
TTDBTU va cdc Dai KTTV khu vuc cho dén
nay, cac san pham du béo cia ECMWF da duoc
khai thac hidu qua va gop phan khong nho trong
viéc nang cao chat lugng du bao KTTV noéi
chung va cac hién twong KTTV nguy hiém néi
riéng, dac bi¢t 1a cong tac du bao han vira va han
dai. Tuy nhién, cac két qua danh gia chét lugng
du bao cho mot sb yéu td khi tuong bé mit nhu
nhiét 46, d6 4m, luong mua, gid tai cac diém
tram quan trac khi tuong da cho thay sai s6 hé
thong twong ddi rd trong du bao cia ECMWF
[1]. Nguon sai s6 nay di han ché phan nao chat
luong du bao han vua va han dai cua ECMWF
cho khu vuc Viét Nam.

Theo Buizza va cong su (2005) [2], s liéu du
bao cia ECMWF luén ton tai cac sai s6 hé thong
ndi tai nhu cdc mo hinh toan ciu khac do su
khong hoan hao vé dong luc, vat ly, phuong

phap s va sai s6 mo ta dia hinh. Do vay, viéc
tinh toan va du bao mot sd yéu t6 va hién tugng
dua trén cac yéu td du bao truc tiép c6 thé bao
ham cac sai sb hé théng n6i trén, dan dén chét
luong du bao khong cao. Do do, viéc nghién ctiru
{mg dung cac phuong phap thong ké sau mé hinh
(MOS) dé hiéu chinh s lieu ECMWEF 1a rét can
thiét va phu hop, nhét 1a cho cac han du bao han
dai (thang va mua). Tuy nhién, do hé thng
VarEPS ctia ECMWF lién tuc duoc cdi tién vé
dong luc, vat 1y, phuong phap sé va hé thong
dﬁ”)ng hoéa sb lidu, do d6 viéc ap dung cac phuong
phap thong ké c6 dién (dua trén tap s6 liéu luyén
dé xay dung quan hé thong ké va sir dung quan
hé tim dugc cho tuong lai) 1a khong phu hop do
khong c6 kha nang niam bat duoc sy thay ddi cua
sai sb hé théng. Do vy, trong nghién ctru nay,
chung t6i s& sir dung cac phuong phap thong ké
c6 kha nang tu cap nhat cac trong sb (AMOS -
Adaptive MOS) dé khéc phuc cac nhugce diém
ctia phuong phép thong ké co dién.

Céc phan tiép theo ctia bai bao s& trinh chi tiét
vé cac phuong phap AMOS dugc st dung clng
v6i phuong phap xtr 1y s6 liéu ECMWE, phuong
phap danh gia va tap s6 liéu thir nghiém. Cudi
cung, cac két qua danh gia dya trén bo s6 liéu
thir nghiém tir 1/1/2012 dén 31/12/2016 duoc
dua ra. Cac két qua danh gia chat luong du bao
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tur cac phuong phap AMOS dugc so sanh truc
tiép voi chat lwong du bao truc tiép cia ECMWF
dé danh gia mirc do cai thién trong chét luong
du bao.

2. Phwong phép nghién ciru va tap s6 liéu
thir nghi¢m

2.1. Cic phwong phdp théng ké tw cdp nhdt
trong sé

Nhu di biét, c6 rat nhidu phuong phap MOS
tir don gian cho dén phre tap da duoc nghién ciru
va thu nghiém. Do d6, viéc lga chon duogc
phuong phap MOS phu hop 1a hét sic quan
trong. Theo bao cdo hang nam cia ECMWEF, h¢
thong du béo t6 hop han thang va mua lién tuc
duoc cap nhat ca vé dong luc, vat ly, phuong
phap sd, dong hoa s6 liéu va cai tién vé do phan
giai. Nhitng cai tién nay lam cho ban chat sai sd
hé théng cua cac hé thong du bao han dai cua
ECMWEF thay ddi lién tuc. Do vay, cach tiép can
sit dung cac ky thut théng ké c¢6 dién nhu
phuong phap hoi quy tuyén tinh da bién 1a khong
phu hop. Trong nghién ctru nay, chung ti dé
xuat str dung cac k¥ thuat thong ké dang cap
nhat/thich ing dé xay dung hé théng MOS cho
s6 liéu du bao han thang va mua cua ECMWE,
goi tit 1a AMOS. Do s liéu du bao han thang va
han mua cia ECMWF dugc cung cap theo ca 2
dang: du bao tat dinh (1a trung binh cong don
gian ctia 51 du bao thanh phan) va du bao to hop
(DBTH) gdm 51 du bao thanh phan. Nén trong
nghién ciru nay, chung toi dé xuat thir nghiém 5
phuong phap AMOS cho ca 2 dang san phdm néi
trén. Cu thé:

1. Tinh toan dy bao trung binh t6 hop
(TBTH) dua trén phuong phap EMES (trung
binh t6 hop co trong s6 giam theo ham mil) va
EMMYV (trung binh td hop c6 trong ) ty 1¢
nghich v6i phuong sai sai s6)

2. Hiéu chinh timg du bao thanh phan trudc
khi tinh toan TBTH 1a trung binh cong don gian:
phuong phap BCMA (hiéu chinh bang trung
binh truot, bias 1 chi 1a sai sé trung binh) va
BCES (thém trong s6 giam theo ham mii trong
tinh toan sai sd trung binh)

3. Hiéu chinh dy bao TBTH tryc tiép tir

TAP CHi KHi TUQNG THUY VAN

207

ECMWEF (goi la Raw) thong qua loc Kalman.
Trude hét, gia thiét c6 mot DBTH bao gdm
N du bao thanh phﬁn, khi d6 du bao TBTH co6
trong s6 nhu nhau c6 thé duoc tinh thong qua
cong thuc trung binh cdng don gian (1) duoi day:

1 ~
TBTH—EEE (D

Trong d6 F; 1a du bao thanh phan tha i (i =
1,N). Trong cong thuce (1), trong 6 cho mdi du
bao thanh phan 1a nhu nhau va bang 1/N. Cach
tinh nay c6 han ché 1a khong tinh dén dugc kha
ning déng gop cua timg du bao thanh phan t&i
chat luong dy bao TBTH. Nhu di biét, mdi du
bao thanh phan c6 cht luong du bao khac nhau
va chét lugng nay lién tuc thay ddi theo cac
phién du bao. Do d6, dua duoc yéu td nay vao
trong cong thirc (1) s& cai thién dugc chat luong
du bao TBTH. Dya trén gia thiét va luan giai noi
trén, phan dudi ddy s& trinh bay chi tiét v& mit
toan hoc cua 5 phuong phap AMOS noi trén.

a) Trung binh c6 trong sé giam dan theo ham
mii (EMES):

Phuong phéap nay dugc Daley (1991) [3] d&
xuat trong d6 TBTH dugc tinh theo cong thic
(2) dudi day:

N nobias
TBTH = EwiFi 2
v6i Froviss [3 dy bao thanh phan th i (i=1,N)
nhung da dugc hi¢u chinh sai s6 hé théng. Cac
trong s0 wisé duoc tinh theo cong thirc (3) va (4)
dudi day:
w, =B’ G)

1

1-a

B

l1-a’ )

v6ia 1a nhan td 1am tron, gia tri j trong cong
thie (4) 12 hang cua dy bao thanh phan thi i
(Frebias ) duoc tinh dya trén sai s6 binh phuong
trung binh (MSE). Cu thé, tir cac gia tri MSE tim
dugc cua tung du bao thanh phén dua trén tap )
liéu phu thudc cho trudc, tién hanh sip xép theo
chudi trinh tu ting dan. Dy bao thanh phan nao
c6 MSE bé nhat s& c6 hang 1a 1 va cir thé tiép
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tuc. Néu cac du bao thanh phan c6 MSE bang
nhau thi s& c6 cung hang vdéi nhau. Trong
phuong phap nay, gia tri MSE duogc tinh toan cho
tung du bao thanh phén da duogc hiéu chinh sai
s6 hé théng. Theo Yossouf va Stensrud (2006)
[4], nhan t6 dao dong trong khoang [0,1 - 0,9]
va can thiét phai lya chon t6i wu cho timg yéu t6
khi twong khac nhau. Tuy nhién, rat nhidu nghién
clru d3 chi ra gia tri 0,85 1a t6i wu cho hau hét
cac yéu tb khi tuong lién tuc trong d6 co nhiét
d6. Theo cong thirc (3), trong sb s& giam dan
theo duong cong ham mii khi j tang 1én.

b) Trung binh c6 trong sé tinh theo phwong
sai sai s6 (EMMYV):

Tuong ty phuong phap EMES, phuong phéap
EMMYV ciing dugc Daley (1991) dé xudt trong
d6 TBTH dugc tinh theo cong thirc (2) ¢ trén va
cac trong s6 wi dugc tinh theo cong thire (5) dudi
day véi j 1a cac chi s chay theo tong sd du bao
thanh phan (j=1,N).

_ (I/MSE)
Y (1/MSE )

=1

i

)

¢) Hiéu chinh sai s6 hé thong bang trung binh
truot (BCMA):

Theo phuong phap nay, viéc hi¢u chinh cho
mot du bao thanh phéan bat ky cia DBTH dua ra
dugc thyuc hién theo cong thirc (6) dudi day:

F,.us =F,, —bias

BCMA

(6)

trong d6 Fuema 1a du bao da dugc hi€u chinh
bang phuong phiap BCMA, Fy 13 du bao truc
tiép tir DBTH va bias 12 sai s6 hé théng duoc xac
dinh don gian bang cong thirc (7):

bias =~ 3 (F,,, ~0,)
n iz

v6i n 1a tong sb ngay cé dit lidu trude do, O;
va Frawi twong tmg 13 gid tri quan tric va du bao
thanh phan can hi¢u chinh ctia ngay thi i.

d) Hiéu chinh sai s6 hé thong véi trong sé
theo ham mii (BCES):

Céch hi¢u chinh theo BCES Ia tuong ty nhu
BCMA nhung khac ¢ trong cach tinh sai s6 hé
théng (bias). Cu thé, bias s& dugc tinh nhu cong

(7
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thire (8) dudi day:
bias =) w,(E -0,)

i=1

®)

v6i n 1a téng s ngay co dir lidu trude do.
Trong s wi s& giam dan theo ham mii nhu trong
cong thuc (9):

o ©9)
l-a
B=1"" (10)

v6i i 1a s6 thi ty ngay (i =1 cho ngay trudc
ngay hién tai va bang x cho x ngdy trudc ngiy
hién tai). Nhan t6 1am tron & = 0,85 nhu d trinh
bay trong phuong phap EMES 6 trén. Trong s6
wi s& giam dan theo duong cong ham mii khi i
tang lén.

e) Hiéu chinh sai s6 hé théng bang loc
Kalman (KF):

Trude hét, gia thiét c6 mot quan hé tuyén tinh
gitta quan tric O va dy bio F nhu sau:
O = a0+ air vGi a0, a1 1a cac hé sb duge xac dinh
bing phuong phap hdi quy tuyén tinh (BCLR)
dua trén tap s liéu cua n ngay trude do. Khi
quan h¢ nay da duogc thiét lap, no6 s€ dugc ap
dung cho du bao cua ngay ké tiép. Vi gia thiét
nay, du bao hiéu chinh theo phuong phap hdi
quy tuyén tinh s& duoc tinh theo cong thuc (11)
dudi day:

F

BCLR :ao+aF

1 raw (11)
Dé khic phuc nhugc diém cia phuong phap
hoi quy tuyén tinh don bién, d6 1a cac trong s6 ao
va ai khong c6 kha nang tu cap nhat trong chu ky
luyén khi c6 sy dot bién vé mit hinh thé thoi tiét.
Phuong phap loc Kalman thuong dugc st dung
dé cap nhat cac trong sd nay trong subt chu ky
luyén cho t6i thoi diém bat dau thir nghiém dy
bao. Qua trinh cép nhat cac trong sb nay duoc
thuc hién thong qua phuong trinh dy bao va quan
tric cia Loc Kalman nhu cong thue (12) va (13)
dudi day:
(12)

X, =Axx,_, +Bxu, +w,_,

z, =Hxx, +v,

(13)

trong d6 xi 1a vector trang thi thoi diém hién
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tai, xx.1 1a vector trang thai thoi diém trude do,
k1 1 vector diéu khién hé thong tai thoi diém
trudc do, wii 1a véc to dac trung cho do bat dinh
ctia hé thong do quy luat tuyén tinh mo ta thong
qua ma tran A. Ma tran A kich thudc NxN co6 tén
goi ma tran chuyén dich trang thai (mang thong
tin vé quy ludt hoat dong cua hé thong). Ma tran
B dugc dua vao phuong trinh trén dac trung cho
céc qua trinh bén ngoai diéu khién hé thong dang
xét tac dong thong qua véc to diéu khién uii.
Véc to vk dic trung cho sai s6 hay nhiéu khi thuc
hién do, H 1a ma tran kich thu6c MxN mo ta
quan hé duoc gia dinh tuyén tinh giita bién do
duoc vé6i bién trang thai can xac dinh. H duoc
goi la ma trdn quan tric. Vi tap sb lidu luyén
dua ra, phuong phéap loc Kalman s€ st dung
thuat toan dé quy dé tim ra cac trong sb toi wu
theo timg thay d6i trong sai s6 du bao. Céc gié tri
aova a; dugc tim ra boi phuong phap BCLR sé
duogc sir dung nhu 13 gia tri phong doan ban dau
cho bai toan d¢ quy dé dam bao nghiém hdi tu
nhanh va 6n dinh. Gia tri a0 va a: duoc tinh ra tur
loc Kalman ctia ngay trude ngay bat dau dy bao
s€ duoc su dung lai trong phuong trinh (11).
Ciing gidng nhu cac phuong phéap thong ké
truyén théng khéc, 5 phuong phap AMOS thu
nghi¢m ¢ trén cling can tap sb liéu phu thudc
(training dataset) dé uéc luong. Mdi mot phuong
phap AMOS khéc nhau s€ doi hoi do dai cua
chudi sb liéu phu thudc khac nhau, va cling tuy
thudc vao timg bién khi quyén duoc dy bao. Doi
v6i bai toan du bao thoi tiét, do tinh bién dong
16n nén dung luong mau sir dung dao dong trong
khoang tir 20 - 70 ngay tiy thudc vao ddi tuong
nghién ctru va han du béo. Tuy nhién, d6i voi bai
todan du bdo han thdng va mua, tinh quan tinh
giita cac 1an dy bao lién tiép khac nhau 1a tuong
dbi cao do it khi c6 su thay d6i dot bién. Do do,
dung luong miu c6 thé can it hon so véi bai toan
du béo thoi tiét. Trong nghién ciru nay, ching toi
su dung cach tiép can thuc nghiém dé tim ra lya
chon d6 dai t6i uu cho b sb liéu phy thudc. Cu
the, cac gia tri do dai chudi s6 liéu phu thudc
duoc dua ra dé khao sat su bién thién cua sai s6
quan phuong (RMSE) cho tirng phuong phap
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AMOS. Dung luong mau duoc thir nghiém tir 5
- 20 lan dy bao trudc d6 voi khoang cach tang 1a
1 (16 gia tri). Cac két qua khao sat dua trén chi
s6 RMSE cho thy chi can 7 1an du bao trudc do
1a du tao ra bd s6 liéu phu thudc tdi wu cho cac
phuong phap AMOS ¢ trén. Viéc tang dung
lwong mau 1én khong tao ra bat ky su giam gia tri
RMSE déang ké nao. Do vy, trong nghién ciru
nay chiing t6i lya chon dung lwong mau cho tap
s6 liéu phu thudc cho 5 phuong phap AMOS
dugc thu nghiém 1a 7. Tac 1a sir dung 7 dy bao
trude do géin vO1 du bao hién tai.

2.2. Mo ta tap 6 liéu nghién ciru

Dé danh gia duoc chat luong du bao han dai
(thang, mua) cua s6 liéu ECMWF cho khu vuc
Viét Nam, dong thoi xay dung va danh gia duoc
chat luong du bao cua hé thing AMOS, can thiét
phai thu thap cac ngudn sé liéu nhu sau:

- S6 liéu quan tric nhiét d6 trung binh ngay
(T2m), nhiét d6 diém suong tai do cao 2 mét
(Td2m), nhiét d6 téi cao ngay (Tmax), nhiét do
t6i thap ngay (Tmin), téc do gi6 tai d6 cao 10
mét (ff10m) ciia 171 tram quan tric khi tuong bé
mat hién tai tir 1/1/2012 dén 31/10/2016. S& di
phai thu thap s liéu quan tric ngay 1a do s6 liéu
du bédo han thang cua ECMWEF dugc tinh trung
binh theo tuan, khong phai la trung binh 10 ngay
nhu dang sir dung 6 TTDBTU.

- S6 liéu du bao han thang va han mua cua
ECMWEF cho giai doan tir 1/1/2012 - 31/10/2016
cho cac bién nhu sb liéu quan tréc.

2.3. M6 ti phwong phdp xir Iy s6 liéu va
danh gia

Do muc ti€u cua nghién ctru 1a danh gia dugc
kha nang cta cac phuong phap AMOS trong viéc
cai thién chat lugng du bao han thang va mua
cua ECMWEF, nén khong gian nghién ctru s€ thuc
hién trén khong gian diém tram, trong khi s6 liéu
du bao cia ECMWF duoc cung cép trén ludi.
Do dé, viéc ndi suy dit liéu trén ludi vé diém
tram 13 can thiét va phuong phap ndi suy duoc sir
dung s& tac dong dén chit lugng du bao. Trén
thuc té, co rat nhiéu cac phuong phap ndi suy
theo khong gian duoc phat trién cho muyc dich
no6i suy dit liéu trén ludi vé diém bat ky bén trong
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lu6i nhu phuong phap ndi suy song tuyén tinh,
noi suy spline, ... Trong nghién ctru nay, ching
toi s dung cac phuong phap nhu sau:

- Péi véi cac yéu td bé mat T2m, Td2m,
Tmax va Tmin: dung phuong phap ndi suy song
tuyén tinh. Phuong phéap nay st dung 6 ludi 2 x
2 diém nat lugi dé nodi suy vé diém tram nam bén
trong theo nguyén tac trung binh c6 trong sé theo
khoang cach

- Dbi véi yéu té ff10m: dung phuong phap
ndi suy diém gan nhit. Theo phuong phap nay,
tir vi tri cua diém can noi suy, thudt toan s€ tinh
toan khoang cach cua diém nut luéi gan nhat va
sir dung gid tri tai nut ludi nay dé gan cho diém
ndi suy.

Pé han ché anh hudng ctia hidu tng lam tron
gradient doc theo bo bién, mat na dit/bién duoc
su dung dé xac dinh xem cac nat ludi duge lua
chon 14 nam trén dat lién hay trén bién. Viéc st
dung sai nut lugi dé nodi suy (nhat 1a trong
phuong phép ndi suy diém gan nhét) c6 thé dan
t6i sai s6 16n. Vi du, néu diém tram nam trén dat
lién, trong khi diém nat ludi gan nhat nam trén
bién c6 thé gy ra nhiing sai s6 trong du bao
nhiét do, d6 am va gio.

Khong gian danh gia dugc thuc hién tai ting
diém tram, cu thé 1a tai 171 tram quan trac khi
tuong bé mat. Pé tinh gia tri sai s6 dic trung cho
tirng ving, thay vi liy trung binh gia tri danh gia
ctia cac diém tram trong ving do, dé tai tiép can
theo cach gop sb liéu ciia cac tram trong ving d6

ore e
o o
2| Members 11 < fieh}
Leadtime: weck 1 W d
Zm frmys Fd w3
e Area: TarDac e
e ]
=
E 333
=
5w 2
= 1
a
Bl
R
I = =22
-
. 1
il
E Bl =-0568 E
5 Rrnze = 304
Gamr =024 B
—— lhan lil
2T — a
2 EN ElL 21 ELD i LAY -
Fureoae ., uegk)

Aaalys ekl

NGHIEN CUU & TRAO POI

thanh 1 chudi s6 liéu dé danh gia. Trong nghién
clru ndy, ching t6i chi sir dung chi sd sai s6 quan
phuong (RMSE). Du bao ddi ching dé kiém
nghiém kha nang cai thién chét luong du bao cua
5 phuong phap AMOS ¢ trén chinh 1a du bao
TBTH don gian (ky hi¢u 1a Raw) cia ECMWF.

3. Mot s6 két qua thir nghiém va danh gia

Nhu da trinh bay ¢ trén, 5 phuong phap
AMOS (MOS thich trng/tu cap nhat) s€ dugc thur
ngiém dé cai tién chat lugng du bao cua mot )
yéu t6 bé mat c6 tinh lién tuc g(‘Sm T2m, Td2m,
Tmax, Tmin, pmsl va ff10m. Trong 5 phuong
phap AMOS duogc thtt nghiém, c6 3 phuong
phap 1a BCMA, BCES va KF hi¢u chinh tryc
tiép cac du bao thanh phan trude khi ldy trung
binh t6 hop. Hinh 1 dua ra gian d6 tu diém cua
Raw va BCMA cho du bao T2m han thang tai
khu vuc Tay Bic d6i v6i du bao thanh phan 1
cia ECMWF (hé thong du bao t6 hop han thang
cia ECMWF gom 51 dy béo thanh phan). Tur
hinh 1 ¢6 thé thiy truéc khi hiéu chinh, du bao
thanh phan 1 tryc tiép tir ECMWF ¢6 xu thé cho
du bao T2m thién thap vai gi tri sai s6 hé thong
13 -0,68 va sai s6 quan phuong 2,04°C. Sau khi
ap dung phuong phap BCMA dé hiéu chinh, sai
s6 hé thong va sai sb quan phuong da giam di
dang ké, chi con 14 -0,04 va 1,38°C. Cac két qua
twong ty ciing duge tim thdy cho cac phuong
phap AMOS khac nhung muc do loai bo dugc
sai s6 hé thong 1a khac nhau.
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Hinh 1. Gian d6 tu diém cho dw bdo T2m trung binh tuan thit 1 tai khu viee Tdy Bdc tir Raw (bén
trai) va BCMA (bén phdai)
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Hinh 2. Két qua tinh toan chi s6 RMSE trung binh trén toan bo Viét Nam cho duw bdo han thang tir
Raw va 5 phwong phap AMOS

Két qua minh hoa & trén da cho thay tinh hi¢u
qua cua cac phuong phap AMOS trong viéc loai
b6 sai s6 hé thng trong cac du bao thanh phan
Raw, qua do cai thién dugc chét lugng du bao
ctia du bao trung binh t hop cudi cing. Cau hoi
dit ra 1a giita cach tiép c4n tinh trung binh c6
trong s6 v6i hiéu chinh sai s6 hé thong trong céc
du bao thanh phan, cach tiép can nao s& hiéu qua
hon trong viéc giam sai s6 du béo 2.

Hinh 2 dua ra két qua tinh toan chi s6 RMSE
cho du bao T2m, Td2m, Tmax, Tmin, pmsl va
ff10m trung binh cac tudn du bao cua sb lidu du
bao han thang cia ECMWF (Raw) va 5 phuong
phap AMOS duoc thir nghiém. Chi s6 RMSE
nay duoc tinh trung binh trén 171 diém tram
dugc nghién ciru. Tir hinh 2 ¢6 thé nhén thdy tat

TAP CHi KHi TUQNG THUY VAN

ca cac phuong phap AMOS dugc thir nghiém
cho sai s6 RMSE nhé hon so v&i Raw tai cac
tuan dugc du bao. Hay ndi cach khac, sai sé du
bao da dugc gidm sau khi ap dung AMOS va
chét luong du bao di duoc cai thién. Trong 5
phuong phap AMOS dugc thir nghiém, cac
phuong phap BCMA va KF cho chat lugng du
bao tot nhat. Ngoai ra, néu so sanh giira 2 nhom
phuong phap, dé& dang nhan thidy nhém phuong
phap hiéu chinh cac du bao thanh phan trude khi
lay trung binh t6 hop c6 sai s6 nhé hon so véi
nhoém phuong phap tinh trung binh t6 hop c6
trong s6. Cac két qua danh gia ciing cho thay
mirc d6 giam sai sd khi ap dung cac phuong phap
AMOS tai cac han du bao 16n cao hon so véi cac
han du bao gén (cu thé sai sb du bao cho tudn 4
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giam duoc nhidu hon so véi sai s6 du bao ciia
tuan 1 khi 4p dung AMOS). Nhin chung, mtrc d6
cai thién chat luong du bao ciia Tmax va Tmin la
cao hon so v6i T2m va Td2m do sai s6 hé thong
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trong du bao han thang ctia Tmax va Tmin c6
bién d6 16n so voi T2m va Td2m. Cac két qua
tuong tu ciing dugc tim thdy khi 4p dung cho s6
liéu du bao han mua cia ECMWF (Hinh 3).
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Hinh 3. Twong tw hinh 2 nhung cho dy bao han mua

4. Két luin

Bai bdo nay da gi6i thiéu vé co s Iy thuyét
cua 5 phuong phap AMOS dugc nghién clru
nhdm hiéu chinh sé liéu du bao han thang va
mua cia ECMWF. Céc két qua danh gia di cho
thdy tt ca cac phuong phap AMOS dugc thir
nghiém déu lam giam dang ké sai s6 du béo, qua
d6 nang cao dugc chét lugng du bao han thang
va han mua cho s lieu ECMWF. Trong do,

phuong phap BCMA va KF cho thiy su cai thién
t6t nhat va hoan toan c6 thé trién khai vao nghiép
vu. Hién tai, cac san phém du bao tir cac phuong
phap BCMA va KF da dugc dua vao thu nghiém
nghiép vu tai TTDBTU'. Trong nghién ctru tiép
theo, chiing t6i s& md rong thém cho cac yéu to
nhu mua va cac hién tugng khi hau cyc doan nhu
du bao s6 ngay mua I6n.
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Loi cam on: Bai bao nay dwoc hoan thanh dva trén sy hé tro tir Pé tai NCKH cdp Bo mang
md s6 TNMT.05.44 va Pé tai NCKH cdp Nha nwée “Nghién civu tac dong ciia bién doi khi hdu téi
sw xdm nhdp cua cdc dot lanh va néng dm bat thuong trong miia déng & khu vee mién niii phia
Bdc phuc vu phat trién kinh té - xa héi” thudc chuwong trinh BDKH/16-20.
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APPLICATION OF ADAPTIVE MOS METHODS TO IMPROVE
SEASONAL AND MONTHLY PREDICTION OF ECMWF

Tran Hong Thaii, Vo Van Hoa?
"National Hydro-Meteorological Services
’Regional hydro-meteorological Center for Nothern Delta

Abstract: The paper give out some results in application of adaptive model output statistics meth-
ods (AMOS) in order to improve monthly and seasonal forecast of global long-term ensemble pre-
diction system (VarEPS) of ECMWEF. The verification pointed out the monthly and seasonal forecast
quality of ECMWF at 171 surface meteorological observation stations had been significantly im-
proved after applying AMOS to remove the bias. In which, the BCMA and Kalman filter methods is
the best.

Key words: Adaptive MOS, monthly and seasonal forecast, ECMWF.
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Nghién ctru & Trao doi

Hoang Vin Pai, Trin Hong Thai, Hoang Anh
Huy: Ung dung mé hinh phan b6 MIKE SHE mé
phong dong chay mat cho luu vuc song La

Phan Truwong Duin, Vii Ngoc Linh: Nghién ctru
danh gia tac dong cua bién d6i khi hau dén han han
tai tinh Ninh Binh

Hoang Ngoc Quang: M6 phong xam nhap man
trén song Tra Ly theo kich ban bién doi khi hau
V6 Vin Hoa, Mai Vin Pinh, Du Pic Tién,
Nguyén Manh Linh: Danh gia chat luong du bao
nhiét @6 tir hé théng du bdo té hop han mua
(VAREPS) cia ECMWEF cho khu vuc Viét Nam
Ha Trwong Minh, Mai Vin Khiém, Nguyén
Ping Mau: Nghién ctru d6 nhay ciia tham s6 hoa
d6i luu trong mo phong khi hau han mua bang mé
hinh RSM

Nguyén Vin Pai, Ping Quang Thinh, Lé Thi
Hiéu, Nguyén Kim Tuyén: Ung dung mé hinh
HEC-6 tinh bdi ling hé thong hd chira bac thang Lai
Chau, Son La, Hoa Binh trén dong chinh song Da
L& Thi Thuwong: Cac phuong phap danh gia tinh dé
bi ton thuong - Kha nang 4p dung danh gi tinh dé
bi tén thuong han - man khu vuc Déng béng ven
bién séng Ma

Tran Thi Thu Huong, Pham Ngoc Ho: Sir dung
phuong phap thong ké trong 1y thuyét quéa trinh
ngau nhién dé danh gia cac dic trung sd cta bui
PM10 tai cac tram do ty dong

Nguyén Xuén Tién, Lé Hitu Huin, Trinh Ping
Ba, Nguyén Vin Linh: Ung dung hé thong phan
tich 1i tich hop IFAS canh bao 1t thuong ngudn
song Nam Non va Nam Mg tinh Nghé An

Tong két tinh hinh khi tugng thity vin

Tom tat tinh hinh khi twong, khi tuong nong nghiép
va thuy van thang 11 nam 2016 - Trung tam Duw
bao khi twgng thuy van Trung wong va Vién
Khoa hoc Khi twong Thiity vin va Bién doi khi
hau

Thong bao két qua quan tric moi trudng khong khi
tai mot sb tinh, thanh phd thang 11 nim 2016 -
Trung tim Mang luéi khi twgng thiy vin va méi
truong
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UNG DUNG MO HINH PHAN BO MIKE SHE
MO PHONG DONG CHAY MAT CHO LUU VUC SONG LA

™ Hoang Vin Pai, @ Tran Hong Thai, ®Hoang Anh Huy
(Vién Khoa hoc Khi twgng Thily van va Bién doi khi hau
@Trung tdm Khi twong Thay van qudc gia
OTruong Pai hoc Tai nguyén va Mo6i truong Ha Noi

IKE SHE la mé hinh hé thong phdn bo dwoc sit dung dé mé phong dong chay mat

{- \ jz va sat mat. M6 hinh mé phong cdc chu trinh thiyy van co ban nhw qud trinh boc

thoat hoi nudc, dong chay tran, dong chay trong lop khong bdo hoa, dong chay

ngam, dong chay trong kénh va twong tdc giita ching. Bai bdo nay la nghién citu bude dau trong
viéc xdy dung va thiét ldp bg tham sé ciia mé hinh trong mé phong dong chay cho heu viee séng La.
M6 hinh dwoe hiéu chinh va kiém nghiém véi s6 liéu thiee do tai tram thiyy van Hoa Duyét va Son
Diém. Két qud cho thci’y, Vv6i b tham s6 mé hinh da dwoc hiéu chinh va kiém nghiém, cdc chi $6 danh
gid hiéu qua mé phong dong chay ngay tai cdc tram trén dat két qua tot, RMSE dao déng trong
khoang 26,1 m*/s - 127,5 m*/s, MAE trong khoang tir 16,7 m’/s - 59,4 m*/s, R dat mirc trén 0,9, hé
s6 NASH dat trén 0,8. M6 hinh dia mé phong dwoc tinh tinh phan bé ciia dong chay trén cdac lwu

vuee nho.
Twr khoa: MIKE SHE, song La, dong chay.

1. Téng quan

Két qua md phong cua md hinh thiy vin
thuong duoc sir dung trong cac nghién ciru vé
nudce ciing nhu hd tro cong tac ra quyét dinh dbi
v6i linh vyc tai nguyén nudce. Mic di nhidu mo
hinh thiy van d3 dwoc phat trién trong céc
nghién ctru thuy van luu vuc song nhu SWM
(Stanford Watershed Model), NAM, HEC-HMS,
Sacramento, ... déu 12 16p cdc mo hinh tép trung.
Céac tham sb ciia mé hinh tap trung déu mang
tinh chét trung binh theo khong gian (Crawford
va Linsey, 1966;. Holtan et al, 1975; Burnash,
1995) va khong xac dinh mot cach truc tiép. Do
vay, chiung khong thé hién dugc ¥ nghia vat 1y
cua luu vyc. Hon nira, rng dung thuong chi
duoc gidi han trong luu vuc song da dugc hiéu
chinh va ¢ luu vuc tuong ty. Sy khac biét chinh
giita md hinh tap trung va phan bd da dugc tong
hop trong nghién ctru cia Refsgaard (1997). Mo
hinh thay van phan b sir dung cac tham sb co
méi quan hé truc tiép voi dic tinh vat 1y cua luu
vuc (dia hinh, loai dat, tham phu, dia chat,...) va
bién d6i theo khong gian ca vé tinh chat vat Iy va

diéu kién khi tuong. MIKE SHE (DHI, 2014)
dugc phat trién theo hudng nay va 1a mot hé
théng mo hinh phan bd toan dién dya trén mo
phong tit ca cac qua chinh thay vin co ban. Ung
dung mo hinh MIKE SHE da duoc dé cap trong
nhiéu nghién ciru trén thé gioi nhu cua Jayati-
laka (1998) va Singh (1999) vé qua Iy tai nguyén
nudc, du bao 1t (Jasper et al, 2002), dac tinh thuy
luc (Romano va Palladino, 2002;... Christiaens
va Feyen, 2001; Zhiqiang Zhang, 2008), thuy
van nude ngam (Refsgaard, 1999; Feyen, 2000;
Andersen, 2001; Va'zquez va Feyen, 2003; John-
son, 2003), 1i quét (G.B. Sah0o0,2005).

Céu trac ciia mo hinh MIKE SHE bao gdm
cac qua trinh u6e tinh mua hiéu qua, thdm, boc
hoi, dong chay ngam trong ving bio hoa va
khong bdo hoa, dong chay trong kénh (Refs-
gaard,1997). Hé phuong trinh Saint-Venant rat
gon dugc st dung dé mo phong dong chay trong
song trén co so tiép nhan dong chay mit dugc
md phong theo khong gian hai chiéu. Hé phuong
trinh Richards mét chiéu duge st tinh toan su
bién d6i cot ap luc trong ting khong bio hoa.

TAP CHI KHi TUQONG THUY VAN
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Céc chuyén dong ngang cta nudc trong ving
khong bio hoa duoc coi 1a khong dang keé.
Phuong trinh bao chiéu Boussinesq dugc sir
dung dé tinh toan dong chay ngam trong déi
khong bao hoa.

Dong chay hinh thanh trén song La bi anh
hudng manh béi sy hoat dong cua cac hoan luu
khi quyén, 12 nguyén nhan gay ra cac thién tai li
lut, 1&i quét trén luu vuc. Su phan bd khong déu
vé ngudn nudc trong nim dan dén nhiing kho
khin dang ké trong cong tac quan 1y tai nguyén
nudc trong Iuu vuc. Do vay, viéc rng dung mo
hinh d&é mo phong dong chay trén luu vuc ¢b
nghia quan trong trong cong tac quy hoach tai
nguyén nudc, du bao ciing nhu cic danh gia vé
quy luat hinh thanh dong chay trén céc luu vuc
nho thudc cac song mién nii. Pay 1a 1y do chinh
dé tac gia sir dung md hinh MIKE SHE dé mo
phong dong chay trén luu vue song La. Nghién
ctru bude dau tap trung vao thiét 1ap dir liéu dau
vao két hop véi hiéu chinh tham sé mo hinh dé
mo phong dong chdy thoi doan ngay cho luu vuc
song La.

Luu vuc song La bao gdm hai chi luu 13 song
Ngan Phé va song Ngan Sau. Séng Ngan Phé bit
ngudn tr cac dong sudi nhé ving nui Giing
Man, trong dia phan cac xa Son Hong, Son Kim
1 va Son Kim 2 huyén Huong Son, ven bién gioi
Viét - Lao, & d6 cao khoang 700 m. Chiéu dai tdi
da khoang 71 - 72 km. Dién tich Iuu vuc 1.060
km?, d6 cao trung binh 331 m, do déc trung binh
25,2%. Mat d6 song sudi 0,91 km/km?2. Tong
lugng nudce 1,40 km?® twong Gng véi luu lugng
trung binh 45,6 m%/s. Song Ngan Phd chay gan
nhu theo hudng Tay - Pong tdi nga ba Tam Soa,
giap ranh cac xa Son Tan, Son Long (huyén
Huong Son) véi cac xi Truong Son, Tung Anh
(huyén Btrc Tho). Tai day, hop luu vdi song
Ngan Sau tir cac huyén Huong Khé, Vu Quang
chay tir phia Nam 1én dé tao thanh song La, mot
phu luu cua song Lam.

Khu vue nghién ciru nim trong ving thuong
bi anh hudng truc tiép cta cac loai hinh thién tai,
bao gém: bao, ap thép nhiét do1, mua 16n, 14, 1t
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quét... Tran 1i dién hinh xay ra tir ngay 18 -
22/9/2002 c6 xudt hién i quét & ving thuong
luu song Ngan Phé. Tran 1i da 1am 70.694 ngoi
nha bi ngap, bi cudn troi, bi tbc mai va hu hong
nang, dé diéu bi sat 1&, sut 26 km. Tuyén dé hiru
song Lam huyén Nam Pan bi v& 2 doan dai 20
m, sdu 3 m, hd bi v sut 16 136 chiéc, ngap 420
ha. H¢ théng duong quéc 10 1A qua doan Nghi
Xuan, quéc 10 8A bi ngap; tinh 1, huyén 10,
duong lién xa, li€n thon bi ngap, giao thong bi
chia cét; 392 km duong bi sat 16, 1014 clu céng
bi hong,...

Tran 1a quét lich su thang 10/2007 gay 1 quét
bat ngd tran qua cac xa Chau Kim, Mudng Noc,
Tién Phong, Nam Giai huyén Qué Phong, tinh
Nghé An. Lii quét d4 chia cit hoan toan 4 x4, hé
théng thong tin lién lac bi mat hoan toan, 13
ngudi dan bi chét, tai san ciia tram bién phong
bi cudn tréi hoan toan, 4 nha dan bi nude cudn,
2 nha bi sap. Tai xa Tri L&, giao thong ciing d4 bi
chia cit nhiéu doan gilta cac ban véi nhau, nhiéu
doan dudng sat 10 hang tram mét,... Tran 10
thang 10/2016, mua 10 da gay ngap lut 93 xa trén
dia ban 9 huyén, thanh phd véi tong sé dan bi
ngap 1a 24.158 ho lam 2 ngudi chét va 9 ngudi
mét tich.

2. Phuong phap va dir liéu

Mién mé phong 13 toan bd luu vuc song La
tinh tr thuong luu, bao gém ca phan luu vuc
nam trén lanh thd Lao, t6i diém hop luu d6 vao
song Ca. Gidi han luu vuc va mang ludi song
trong nghién ctu dugc xac dinh trén co sd st
dung ban d6 do cao s6 d6 phan giai 30x30 m
(DEM-30) (Hinh 1).

M6 hinh MIKE SHE tinh toan dong chay tran
mit bang phuong phép sai phan hiru han sir dung
ludi 6 vudng. Do do, dé tién hanh mo phong qua
trinh mua - dong chdy trén luu vuc dua trén co
50 s6 liéu thu thap duoc ciing nhu phu hop muc
dich tinh toan, nghién ctu st dung ludi mod
phong c6 kich thude 1a 320 x 270 6, kich thude
0 ludi 1a 300 x 300 m. Thoi doan mo phong kéo
dai 9 nam (tr 01/01/2000 - 31/12/2008) vi bude
thoi gian mo phong duoc lua chon 1a mét ngay.

S thang 12 - 2016
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(a) Dir lieu dia hinh
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(b) So @ phin phéi miea theo da gidc Thiessen

Hinh 1. Dit liéu dia hinh va phdan phoi mua theo da gidc Thiessen

S6 liéu mua dau vao sir dung trong mo hinh
la mua thyc do thoi doan ngay cac nam 2000 -
2004 va nam 2007 - 2008 cua 4 tram: Son Diém,
Linh Cam, Hoa Duyét va Huong Khé. Phan phdi
mua trén luu vuc duge xac dinh theo phuong
phap da giac Thiessen (Hinh 1).

Hé sd nham suon dbc phu thudc vao hién
trang su dung d4t va dic tinh tham phu thyce vat
phia trén b& mat. Can ctr trén ban do sir dung dat
cua luu vuc song La nam 2010, nghién ctru su
dung phuong phéap tra bang dé xac dinh hé s6
nham sudn doc trén bé mat luu vue. Dit liéu st
dung dét duoc gia thiét 1a khong thay doi dang ké
trong toan bo chudi thdi doan mo phong ciia mo
hinh. So d6 phan b hé sé nham Manning’s M
trén suon doc cua luu vuc song La dugc thé hién
trong hinh 2.

MIKE SHE cung cap 3 mé hinh tinh toan su
trao d6i am trong tang khong bio hoa, bao gdm:
mo hinh 2 16p gian héa, mo6 hinh dong chay trong

[ 2% x]

I ' .. , -
TEhiy
SIS

(a) Phdn b6 hé s6 nham M trén bé mdt lheu vuee

B il 22
-2

cepecy I Gwae

LIHTHE Walin

luc hodc mo hinh dua vao phuong trinh Richard.
Do su han ché vé tai liéu mat cat tho nhudng cua
vung nghién ctru, md hinh 2 16p gian hoa (2—
layer UZ) da duoc sir dung dé mo phong qua
trinh trao d6i 4m trong ting khong bio hoa. M6
hinh nay str dung cac phuong trinh va hé thtc
can bang nudc dya trén nghién ciru cta Yan va
Smith (1994) dé mo phong qua trinh boc thoat
hoi nudc va tham dién ra trong tang khong bio
hoa.

Trén co so ban dd dat cua luu vuc song La,
dira vao thong tin vé thanh phan co gidi ciia mdi
loai dt, nghién ctru da tién hanh phan chia lai
cac loai dét trén luu vuc song La thanh cac nhom
c6 thanh phén co gidi gidng nhau dua trén co s¢
phan loai cia Co quan Nong nghiép Hoa Ky -
USDA. Céc gia tri d6 rong, d6 rong hiru dung
d6i v6i cay trong, diém héo va toc do thim tng
v6i ting nhom dat duoc xac dinh theo phuong
phép tra bang (Bang 1).
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(b) Phan logi dat theo thanh phan co giGi

Hinh 2. Phin bé hé s6 nham M va phén logi dat theo thanh phan co giGi
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Bang 1. Phén logi dat trén luu viee séng La theo thanh phan co gici

. L oa X . L oa X .. | Phéan loai dét theo thanh
Loai dit hIi(éyu Tyle c(a:;) )h ateat ) Tyl¢ c(a‘l)}))hat set phan co gidi (theo
; ° ° USDA)
Bat xém bac mau trén da Ba 61,4754 11,7-244 Sandy loam
Macma axit
DAt x4m bac mau trén da cat Bq 14-29 44,6 — 62,8 Clay
Bat thung ling do sn pham D 51,2— 69 14,5-272 Sandy clay loam
doc tu
DAt s6i mon tro s6i da E - - Sandy clay loam
it vang d6 trén da Macma axit Fa 53,4 -60,2 18,9-259 Sandy clay loam
bat do vang blen’dm do trong Fl 162358 30,8483 Clay
lta nude
Dét ndu vang trén phu sa cd Fp 14,6 — 39,4 35-58 Clay
Pit vang nhat trén da cat Fq 55,1-61,8 23,5-24,0 Sandy clay loam
Dt d6 vang trén d4 phién sét Fs 51-60,2 18,234 Sandy clay loam
DAt mun vang do trén da Granit Ha 20,4442 31,8 -32,0 Clay loam
bat mun vang dq trén phién Hs 12,335 48,5575 Clay
thach sét
bat phu sa khong duge boi p 45-62 12-17 Sandy loam
hang nam
DAt phu sa duoc boi hang nam Pb 41,6 -47.2 10,6 — 23,2 Loam
Datphu sa co tang loang 16.d0 | py 21,8 52,4 154274 Loam
vang
Dit phi sa glay Pg 25,2-40,4 30,8 -37,6 Clay loam
Dit phu sa tng nudce Pj 13,2-244 16,4 —51,8 Silty clay loam
Dét phi sa ngoi sudi Py 52 -6l 9,4-26 Sandy loam

Luong bdc thoat hoi trén luu vuc 1a tong
lugng thoat hoi nudc qua 1a trong qua trinh phat
trién cua tham thuc vat va luong bdc hoi nudce
qua mat thoang trong thoi ky d6. Gia tri nay phu
thudc rat nhidu vao dic diém thdé nhudng, dia
hinh va su bién doi caa 16p tham phu thyc vat
trén bé mat. Co céu tham phu duoc gia thiét 1a

khong thay dbi theo thoi gian. Riéng véi ddi
tugng dat phuc vu san xuat nong nghiép, do co
su luan canh mua vu trong ndm, nghién ctru da
dya trén tai liéu vé co cau ciy trong ciing nhur
lich thoi vu do S6 NN&PTNT tinh Ha Tinh cung
cip (Bang 2) dé xac dinh sy bién d6i boc hoi cia
16p tham phu bé mit.

Bang 2. Lich thoi vu trén luu viec song La

Tudi ma khi
o Thoi gian sinh e X Thoi ky thu
Cay trong . . Thoi ky gieo ma cay
truéng (ngay) . hoach
(s0 1a)
Lua 125-135 20/01 —25/01 35-4 30/4-05/5
Vu Chiém xudn
Ngb 110-125 05/02 —20/02 Gieo truc tiep 15/3-25/3
Lua 110-125 25/5-5/6 12-15 10/9-20/9
Vu mua
Ngb 90-115 5/6-15/6 Gieo truc tiep 15/9-25/9

3. Két qua va thio luin

Dua trén s6 liéu duoc thu thap, nghién curu da
tién hanh hiéu chinh va kiém dinh theo gia tri luu
luong ngay thuc do cho 2 tram Son Diém va Hoa
Duyé¢t. Nghién ctru lga chon thoi doan higu

TAP CHi KHi TUQNG THUY VAN

chinh 1a 3 nam (tir 01/01/2002 - 31/12/2004),
thoi doan kiém dinh 1a 2 nam (tr 01/01/2007 -
31/12/2008). Céc thong s6 dugc hiéu chinh bao
gém hé $6 nham, hé s6 K trong dién toan musk-
ingum va céac thong s vé dic tinh dat.

S thang 12 - 2016



220

[

(a) Son Diem
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(b) Hoa Duyét

Hinh 3. Duong quad trinh luu lwong tinh toan va thuc do tie 01/01/2002 — 31/12/2004
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(a) Son Diém (b) Hoa Duyét

Hinh 4. Duong qua trinh luu luong tinh toan va thuc do 01/01/2007 — 31/12/2008

Két qua budc dau cho thay tai thoi diém dau
thoi doan mo phong, mo hinh cho gié tri tinh
toan Iuu lugng 16n hon nhiéu so véi thyc té. Ly
do cua két qua nay la do diéu kién muc nudce ban
dau trong téng bdo hoa duge thiét lap rat cao, cu
thé nghién ctru str dung gia tri d§ sdu myc nudc
ngam 13 -0,79 m so v&i mat dat dé gan cho toan
mién md phong. Piéu nay trén thyc té 1a khong
hop 1y boi muc nude ngam bién doi lién tuc theo
khéng gian, va cang vé phia mién nui thi muyc
nudc ngdm cang & sau hon so v&i nhiing ving
ven bién. Qua trinh trao d6i 4m giita ting bio
hoa va 1ong song do d6 s& dién ra manh hon, tir
d6 dan t6i két qua md phong dong chay thién
16n. Do do, viéc thiét lap thoi khoang dém du dai
nhu da trinh bay ¢ trén 1a hop ly. Trong nghién
ctru ndy, mo hinh mat khoang 4 thang dé tu 6n
dinh diéu kién ban dau.

Sai s6 hi¢u chinh va kiém dinh md hinh dugc
thé hién trong bang 3. Céc chi s nay duoc xéac
dinh sau khi d4 loai bo két qua tinh toan trong 4
thang dau thoi doan mo phong dé tranh nhimng
sai s& gdy ra trong qua trinh mé hinh tu 6n dinh
diéu kién ban dau.

Két qua dénh gia cho thdy chat lugng ctia md
hinh duoc xdy dung la rit kha quan, RMSE chi
dao dong trong khoang 26,1 m3/s - 127,5 m?/s,
dong thoi MAE xap xi trong khoang tir 16,7 m*/s
- 59,4 m%/s. Hé s tuong quan dat muc cao
(trén 0,9), hé s NASH cling dat loai tdt (trén
0,8). Tuy nhién tai mot s6 budc thoi gian mo
hinh cho két qua khong that su tt, sai s6 mod
phong hut cuc dai 1én t6i 1135 m¥/s, sai s6 md
phong vuot 16n nhat ciing 1én t6i 338 m¥/s, két
qua nay c6 thé do nguyén nhan tram do mua
duogc hién c6 trong luu vuc chua phan anh dugc
phan bd mua trén mot s6 luu vue bd phan. bé ¢o
danh gia chi tiét, nghién ctru tién hanh chia nho
giai doan danh gia thanh cdc mua dong chay
trong ndm. Theo d6, mua Iii bit dau tir thang 6
dén thang 12, mua kiét bat dau tir thang 12 dén
thang 5 nam sau.

Bang 4 cho thdy mé hinh mé phong dong
chay mua kiét kha t6t, tuy nhién lai c6 xu huéng
cho két qua thién nho khi tinh toan cho mua Ii.
Tuy vay, nhin chung, cac chi sé danh gia hiéu
qua md phong cho thidy mé hinh dugc xay dung
la tot.
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Bang 3. Céc chi s6 danh gid két qua hiéu chinh, kiém dinh mé hinh

[ e e T e T T T
2002 15,6 30,1 82,8 81,3 1135 | 338 0,958 | 0,827

Hieu | 2003 0,5 16,7 31,1 31,0 -193 301 0,793 | 0,844
chinh | 2004 3,1 14,7 26,1 259 81 178 0,833 | 0,883
]S)‘i’gm Toanbp | 3,8 21,1 55,9 55,7 1135 | 338 0,925 | 0,809
| 2007 5,8 20,1 37,5 37,0 179 198 0,929 | 0,792

glf}‘f 2008 3,5 18,1 29,2 29,0 66 290 0,963 | 0,862
Toanbd | -0,2 18,9 32,8 32,8 -179 290 0,948 | 0,833

2002 22,1 472 117,2 115,1 1063 | 148 0,954 | 0,848

Hieu | 2003 17,6 29,9 40,4 36,3 312 100 0,944 | 0,862

i chinh | 2004 -0,3 26,5 49.4 49.4 445 190 0,921 | 0,834
gf;et Toan by | 13,1 36,3 81,2 80,1 1063 | 190 0,946 | 0,849
| 2007 12,5 59.4 127,5 1269 -833 234 0,969 | 0,916

g‘nef 2008 4.6 342 58,0 57,8 378 229 0,972 | 0,941
Toanbp | 7,8 44,3 92,4 92,0 -833 234 0,969 | 0,925

Ghi chii: ME: Sai 56 trung binh; MAE: Sai s6 tuyét doi trung binh; RMSE: Sai s6 qudn phwong; E-max: Sai
s0 mo phong hut lon nhat;, E+max: Sai s0 mé phong vueot lon nhat; R: Hé so tuwong quan; NASH: Hé so NASH

Bdng 4. Céc chi s6 ddnh gid két qud mé phong theo mia

‘ Son Diém Hoéa Duyét
Chi so ) .
Mua kiét Mua la Mua kiét Mua la
ME (m’/s) 23,34 -1,06 11,32 -10,79
RMSE (m’/s) 23,50 65,15 35,60 117,69
Erma (M'/5) -81 -1135 -445 -1063
Ertmax (M/5) 301 338 142 234
4. Ket luan Diém va Hoa Duy¢t. Két qua dat loai tot voi gia

Nghién curu da thiét 1ap dugc mo hinh MIKE  tri tuong quan dat trén 0,92; NASH trén 0,8. Tuy
SHE cho luu vuc song La nhdim mo phong qua  nhién, can c6 nghién ciru sdu hon vé ché do dong
trinh mua - dong chay trén luu vyc. M6 hinh  chay I va cap nhat cac sb liéu moi, cac tram
duogc hiéu chinh va kiém dinh sir dung gid tri luu  quan tric mua dé nang cao hiéu qua ap dung mo
lugng thuc do ngay tai 2 tram thuy vdn Son hinh cho luu vuc.

Loi cam on: Bai bdo nay dugc hoan thanh dudi hd trg vé mat sb lidu cia dé tai “Nghién ctru
kha niang tmg dung mo hinh MIKE SHE dé mo phong do am trong dat, ap dung thi diém cho dong
chinh luu vuc song La”, mé s6 13.01.16.E.01. Céc tac gia xin chan thanh cam on.
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APPLICATION OF DISTRIBUTED MODEL MIKE SHE TO SIMULATE
SURFACE FLOW IN LA RIVER BASIN

() Hoang Van Dai, ® Tran Hong Thai, ®Hoang Anh Huy
(DVietnam Institute of Meteorology, Hydrology and Climate change
@National Hydro-Meteorological Service
(®HaNoi University of Natural Resources and Environment

MIKE SHE is a distributed hydrological modeling applied for simulating surface and subsur-
face flow. The model can simulate the basic stages of hydrological cycle such as evapotranspiration,
overflow, flow in unsaturated zone, ground water flow, channel flow and interaction between them.
This paper introduces the initial research in development and setup the model parameters for sim-
ulating flow in La river basin. The calibration and verification steps of the model have been applied
with observed data in Hoa Duyet and Son Diem stations. Results showed that, with the calibrated
and verified model parameters, the effectiveness indicators in daily flow simulation at the station are
good results; RMSE ranges between 26,1 m’/s to 127,5 m’/s, MAE was between 16,7 m*/s to 59,4
m’/s, R reached over 0,9, and NASH coefficient is over 0,8. Simulation models are calculated dis-
tribution of the flow on the small basin. The model has simulated well the property distribution of
flow in small river basins.

Key word: MIKE SHE, La river, flow.
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Ky 2 - Thang 7 nam 2015
MUC LUC

Tap chi TN&MT: Dai hél olia sy doan két, dan chi, a8i mdi vi muc tiéu phét triéin
bén vimg dadt nudc

VAN DE - SU KIEN

Nguyén Dinh Tudn LE: Thue hién chinh séch tinh gidn bién ché va co cdu lai ddi
ngil cén bd cong chlc, vién chic

HOC TAP VA LAM THEO TAM GUONG DAO DUC HO CHi MINH
Triin Bich Blang: Tir trong &nh séng tu widng Bac HE vé xay dung Dang
DIEN HINH TIEN TIEN NGANH TAI NGUYEN VA MOI TRUONG

ThS. Vil Minh San: B8y manh céng tac thi dua, khen thudng, thyc hién thang
ki nhigm wig chinh t clia Nganh

CHAO MUNG DAl HOI DANG BO BO TN&MT, NHIEM KY 2015-2020
Trin Hbng Hi: B4 mdéi, ndng cao nang lfc va st chidn ddu cla Dang, xay
dung Nganh Tai nguyén va MAI trvdng chinh quy, hign dal va hiéi nhap
Nguyén Thinh Mink: Boan két xdy dung Béng bd trong sach, vilng manh
Hoang Van By: Phat huy tinh thdn  Déan chd, trach nhiém, trf tué va doan két
Phan Duc Higu: Nang cao hiéu qua cong tac xdy dung Bang

Nguyén Van Tué: Cha trong nhiém vy chinh tri, cong tac can b, xdy dung 18
chire co 86 dang

Duang Trung Thanh: Sy 13nh dao, chi dao cla Dang Oy B 18 yéu 15 quan trong
hang ddu trong thanh cdng cla céng tac cong doén

NGHIEN cu - TRAO DO

Tang Thé Cudng, Trdn Thye, Trin Thi Diéu Hang: Bénh gia hidu qua tich hop viin
& bidn d8i khi hu vao quy hoach phét trién kinh £ - x8 hdi tinh Thira Thign
- Hu& qua dénh gid mdi trudng chign lugc

T5. Pham Nooe Son: Lust T4 nguyén, Mi tuing Bidn va Hai do tao hanh lang phap
Iy dbng b & quian Iy tng hop tal nguyén va bao vé mi tnuting bidn va hal dao
PES.TS. Dodn Hing Nhang: Hanh lang phap Iy méi w8 ché db quysn sir dung dal
hign nay

PGS.TS. Ton Thit Lang: Danh gia hién trang va d& xudt qui hoach mang i
guan trdc méi truing tinh Binh Phutic dén nam 2020

KS. Pham Hang Théng, ThS. Nguyén Thi Bich Ngoc, ThS. B& Thi Minh Hién: ©4 xust quy trinh
chudn héa trkgu ban 88 dia chinh phuc vy ciing tac xdy dung oo sd di lidu 45t dai
THUC TIEN - KINH NGHIEM

15. Nguyén Béc Bang, PES.TS. Trdn Héna Thal, TS, Trdn Bink Trong: Ung dyng véo
thufe tién két qua nghién ciu khoa hot

Minh Bodm: Di sdn dia ch&t MG vang  dang chd chidin luge bdo 10n va khal
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Uing dung vao thyc tién
két qua nghién cuu khoa hoc

O TS.NGUYEN DAC DONG, PGS.TS. TRAN HONG THAI, TS. TRAN BINH TRONG

dc dé tai cua “Chuong
‘ trinh Khoa hpc va Cong

nghé phuc vu Chuong
trinh muc tiéu quéc gia vé Ung
pho voi bién doéi khi hau giai
doan 2011 - 2015" da liép cén
dén doi sdng thut té sdu sat,
todn dién va chu déng hon. Moi
truong nghién cuu dan chu nho
do tinh tranh ludn, phan bién va
sdng tao tdng lén, két qua
nghién ctu mang tinh khach
quan va dan thoat khoi tinh
trang Iy ludn “suéng”, dip ung
duvc yéu céu phat trién KT-XH
trong béi canh hgi nhép.

Nhimg thanh tuu dat duge

K&t qua thuc hién dén thang
5/2015 va udc thuc hign dén hét
nam 2015, ¢b cac k&t qua ndi bat
nhu sau:

B&i wvoi inh vue tai nguyén
nirde: Cac dé tal da tap trung xay
dung phugng phép ludn va tién
hanh trién khal thir nghiém hé
théng danh giad tac déng clia
BDKH-NBD d6i vai van d& suy
giam chat lugng nudc mat luc dja;
Nghién clru va danh gia tac dong
clia BDKH dén sy bign ddi cla
TNN, xac dinh kha nang bao dam
ngudn nuéc ddi vai sy phat 1rién
bén vimg: Danh gid hién trang,
nguyén nhan lam gia tdng xam
nhip mén do BEKH-NBD & viing
PB SCL... nghién cliu 48 xusit
duge méd hinh hé théng giam sét
t&c ddng cha BEKH va nudc bign

dang tai khu vic BB SCL; dé xuat
diéu chinh b8 sung mang ludi
guan trac khi tugng, thdy van, hai
van phuc vu gidm sat BEKH va
dur b4o, canh béo thién tai trong
b&i canh BEKH; xiy dung b tiéu
chi giam sat tac déng clia BEKH
d&n ngudn nudc mat, nudc ngdm;
xay dung hé théng giam sat lai
nguyén dét trong diéu kign BEKH.

B6i vai fnh vue dat dai: Céc
& 1ai da tap trung nghién cl,
d4anh gi4 tac ddng clia BBKH ddi
vl viéc quan ly, SOP dal, xac
dinh cac yéu 18, chi titu danh gia
mifc 36 anh hudng tir 46 48 xuét
bd tiéu chi gidm sat vé tai nguyén
dat ddi vai nhimg khu wvyc chiu
anh hudng ctia BEKH déng thai
d& xudt khung giam sat tai
nguyén dat d&i vai cac khu wyc
chiu &nh hudng clia BOKH.

D6 véi finh vue KTTV: Nhidu
dé tai da tap trung nghién cifu va
xdy dung dugc tdp ban dé Atlas
khi hau va BPKH (95 ban d6)
nhé&m cung cdp nhitng théng tin
cd ban nhét vé khi hau va BDKH
phue vu cac hoat déng phat trién
KT-XH; tang cuong nang lue
théng tin KTTV trong viéc dap
ing yéu cdu thich img va giam
nhe BDKH; xdy dung luédn ol
khoa hoc cho viéc cip nhat kich
bén BDKH-NBD cho Viét Nam;
nghién clu va xay dung kich ban
vé cAc hién tugng thai tidt cuc
doan trung han cho khu vue Viét

46 Tai nguyén va Moi trudng | Ki 2 - Thing 7/2015

Nam - Bién Déng sir dung kich
ban BDKH; xay dung dugc mo
hinh mau thong tin KTTV dap (mg
yéu cdu BDKH cho mét sd nganh
va dia phuong.... xay dung dugc
bd chi tiéu tén thuong do 10* lut
trong bdi cAnh BBKH va cac hoat
déng khai thac cac cong trinh
thlly dién, thiy Igi; tap ban dé
mirc dd tén thuong do |G lut trong
bdi canh BEKH.

Béi vai finh wuc mdi trudng:
Mot s dé tai da tap trung nghién
citu cd sd khoa hoc va thuc tién
thanh 1ap hanh lang BDSH nham
bao tén BDSH, thich (mg va giam
nhe BEKH; nghién cltu x3y dung
md hinh nha thich (mg vai 10 lut;
mé hinh gidng cét tai cac tinh ven
bin thich (mg véi BEKH trong
diéu kién gio, bao; xay dung dugc
phuong phap danh gia tinh dé ton
thuong trén c&c LVS mién trung;
cong nghé neo trong dat dé gia cd
dé bién lam nén dudng o 15; mé
hinh lang sinh thai dng pho vdi
BEKH tai viing DB SCL; mé hinh
dé thi ven bién o6 kha nang thich
(mg vai BEKH, DA nghign ciu dé
xudl céc phugng an giam phat khi
thai nha kinh trong mét sé finh vufc
cu thé: Gach ngdi, quan ly chat
thai, quan ly SDD.

B4i vai nh vue ndng nghiép:
Nhiéu dé tai da tap trung danh
gia hién trang san xudt, dién
bién, xu hudng tac dong va mie
@5 18n thét cta néng nghiép do
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BOKH: dyf bao sif thay a8i vé dign
tich, n&ing sudt, san lugng va hiéu
qua kinh t& cilla mdt 58 céy tréng
chi lye (lda, ngd, dau tuong, mia)
va nudl tréng thly san tir 46 dé
xuft cac gidi phap giam thidu
thiét hal do tac ddng clia BOKH
dén san xuft ndng nghiép. Da
nghién ciru chon tao dugc giéng
I0a thich (mg véi BDKH trong diéu
kién chiu han; xay dung bd quy
trinh ky thuét canh tac va bao vé
dat cho céy tréng chi lyc tai cac
viing ddng bing dudi Anh hudng
ciia BBKH; mé hinh tinh toan du
béo thay d0i niing sudt cay trdng
chi Iue tai BBSCL va BB séng
Héng: xay dyng danh gia vé Igi
fch kép v& mdi trudng cla céc
hoat ddng gidm nhe phét thai
théng qua cai thién quan ly chat
thai; céc giai phap chuyén dich
cd ciu kinh t& nhém (mg pho véi
BDKH cac tinh ven bién Nam
Trung BS.

B4i vai inh vure dén sinh: Bén
canh viéc dua ra céc tiéu chi, thiét
k& lang sinh thai thich (mg véi
BEKH, dé tai da tién hanh I&p rap,
xay dimg thir nghiém 10 hé théng
xtf Iy nude bign thanh nuée ngot
va 10 hé thdng x ly nudc thai
sinh hoat cho cac hd gia dinh &
tinh C& Mau.

B6i voi viec dé xuét co ché,
chinh sach v& ddo tao ngudn
nhén lse: Xay dung khung dam
phén cla Viét Nam vé BEKH giai
doan 2012 - 2020 va dinh hutdng
dén n&m 2050 da gép phén thu
hit vén ODA cho hoat ddng (mg
phé vdi BEKH; 08 d& xuft co
ché, chinh séch cho Bo Tai chinh
va Quéc hol trong vidc quan Iy va
st dung ngudn luc tal chinh adi
vii BENKH.

Théng qua vidc trién khal
thus hign cic @8 tai d3 huy dong
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dutge trén 1.000 lugt can b khoa
hoc tir g&n 100 t8 chic KHCN
trong ca nudc tham gia nghién
clru. Nhimg két qua qua tiéu bidu
d3a duge cbng bd trén tap chi
KHCN, kJ y&u hai nghi khoa hoc
trong nudc va qudc té. Thong
qua ké qua nghién clu da va
dang hé tro do tao gén 40 tién
s7; 100 thac s; xudl ban nhiéu
sach chuyén khao thubc cac
chuyén nganh cé lién quan dén
BBKH.

Tiép tuc ddy manh céng tac
nghién clu khoa hec

Trong giai doan 2016 - 2020
B6 TN&MT duf kign d& xust trién
khai chuong trinh KH&CN cdp
qudc gia “Khoa hoc va cong nghé
phuc vu (mg phé véi bién dbi khi
hau, quan Iy tai nguyén va bao vé
méi trudng gial doan 2016 -2020°,
d€ néng cao hidu qua cla
Chuong trinh nay, cin trién khai
déng thoi céc gidi phap cu thé
sau;

Thic d8y va khuy&n khich
cac @& tai md mdi c6 nhing két
qua, san phém nghién clru gén
k&t v&i céc chi tidu cla chuong
trinh, ¢6 tinh (hg dung cao trong
thue tién QLNN va hoat déng diéu
tra cd ban v& TN&MT clia cac don
vi thudc Bé va cac dia phuong;
ddy manh cong tac quan ly, gidm
sat (ng dung k&t qua nghién clu
trong thuc tién hoat déng cla
Nganh TN&MT; nang cao val trd
clia Hoi déng KH&CN cla céc
don vi trong viéc xac dinh danh
muc dé tai, ndi dung nghién clu
cén wvu lign; tang cudng cong téc
quan Iy, gidm sat, kiém tra va chi
dao viée thue hign cac a8 tai, dap
{mg duge cac muc tiéu, ndi dung
v& san phdm d4u ra cla Chuong
trinh; diéu chinh, bd sung nham
théo g2 kip thai nhilmg khé khan,

vudng méc trong qué trinh trién
khai thifc hign Chugang trinh.

Phan b8 cac @& tai, du 4n
KH&CN mdt céch hop Iy va déng
déu gila muc tiéu va ndi dung cla
Chugng trinh; hinh thanh cac dy
&n, dé tai co tinh lién nganh, finh
wc d8 gidi quyét cac van dé lon
trong finh vuc TN&MT phuc vy muc
tidu, chi tidu da dé ra trong chién
luge, ké hoach phaét trién KT-XH.

Tang cudng su hdp tac
nghién cltu khoa hoc va trién khai
cdng nghé gilta vién, truong dal
hoc val cac cd quan QLNN, cac
don vi su nghiép cdng nhu cac dja
phuong nhém huy ddng 151 da
tiém luc trong nghién clu, dao tao
va trién khai img dung céc két
qua nghién clu. '

Pay manh phat trién h& théng
théng tin, dich vu; chil déng, tang
cudng hdl nhip qudc t& vé
KH&CN trong linh vuic TN&MT.

Chéi trong nang caoc chét
lugng ddi ngdl nghién cifu, tham
gia thuc hién céc ndi dung cla dé
tal, dy an; 6 chinh sach déng
vién, khuyén khich can b cé trinh
dd cao tham gia chd tri nghién
o, thuc hign dé tai két hop béi
dudng, dao tao cho ddi ngl can
b6 khoa hoc tré,

Gidi thieu céc két qua, san
ph&m clia chuong trinh nél chung
v timg @& tai, dy &n néi ridng dé
dua vao (mg dung trong thuc tién
théng qua viéc cong bd cac két
qua nghién clu trén cac tap chi
trong va ngoai nudc cling nhu
tham gia dao tao sau Gai hoc.

D8l mé&i co ch& quan Iy tai
chinh cla dé tai, trong dé, cén
thife hién hinh thae khodn kinh phi
thuc hign cac ndi dung clia dé tai,
du @n theo céc quy dinh mdi hién
hanh.®

Tal nguyén va M3 trudng | Kj 2-Thing 72015 47
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Nghién ciru va trao doi
Théng diép ngay Khi tuong Thé gigi 2015: Khi hau -
Nhan thic dé hanh déng
ThS. Nguyén Hoang Minh, ThS. Tran Thi Van, Ths, Lai Tién
Vinh va PGS. T5. Tran Héng Thai: Banh gia tac déng clia
bién ddi khi hau dén tai nguyén nudc luu vuc song Le
ThS. Pham Van Chién: Anh huding cia bign déi khi hiu va cac
ho chida dén ché do khi hau - thiy van tinh Thisa Thigén Hué
ThS. Chu Thi Thu Huimg: Anh hudng cla bién dai khi hau
dén cudng do va pham vi hoat déng cda &p cao Siberia
KS. Nguyén Xuan Hiing: Bién ddi khi hau trén luuwic séng Cau
T5. Brao Nguyén Khoi,CN, Pham Thi Thao Nhi va TS, Chau
Nguyén Xuan Quang: Xay dung kich ban bién déi khi hau
cho luu vuc séng Sérépok bang cong cu S05M
ThS. Ta Hitu Chinh, TS. Luang Tusn Minh vi CN. Nguyén
Thi Diém Huang: Phan tich xu thé nhiét dd quan tric bé
mat va nhan dinh vé sy bién ddi cia hinh thé thai tist mia
ding khu virc Vigt Mam théi ki 1982-2002
T5. Nguyén Kién Diing va PGS.TS. Nguyén Viét Lanh: Hudng
i mot hé théng giam sat o ding mang UG tram khi tuging
thily van

Tham luan

T5. Hoang Buic Cuding: Val trd cla cong tac du bao khi tuomg
thiy van trong phéng. ching thidn tai va phat trién bén viing
PGS. TS. Nguyén Viin Thang: Cac cuc doan khi hau ¢Viet Nam
va mét <0 bai hoc kinh nghigém nham gidm thigu rii ro khi hau

Sur kién & Hoat dong
Nguyén Hing Quang: Nudc va phét trién bén viing vai qué
huong Minh Thuan
Béng Thanh Binh vi Nguyén Tan Tang: Thiy dién Da
Mhim, nai chia s& ngudn nudc Lam Bdng - Minh Thudn
Bang Thanh Binh: Ninh Thudn - Nhidu hé tra day
Phan Hoan: X3 hdi hoa thang tin thai tidt
Bul Van The: Chi dong bao vé hé théng thai tiét khi hau
tral dat
Béang Binh va Phan Hoan: Chién dich Gid trai dar 2015 Tidt
kiém nang lugng - Ung pho bién ddi khi hau"
L& Dung: Trung tam Khi tugng Thiy van quéc gla té chic
lap hoc "Huén luyén vé phuong phap lam viéc nhém®
Ngoc Ha: Hoi thao ung dung cong nghé vién tham trong
du ban, canh bao va giam sat |0 lut
Ngoc Ha: Mit tinh ki niém ngay Khi tugng Thé gisi 23/3/2015

Tong két tinh hinh khi twgng thuy van

Tom tat tinh hinh khi tegng, khi tuang ndng nghidp va thiy
van thang 2 nam 2015 - Trung tam Dy béo khi tuong thiy
van Trung uong va Vién Khoa hoc Khi tugng Thiy vin va
Bién dai khi hau
Théng bao két qua quan tradc mdi truding khong khi tai mét
50 tinh, thanh pho thang 2 - 2015 - Trung tam Mang ludi
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 DANH GiA TAC DPONG CUA BIEN BOI KHi HAU
DEN TAI NGUYEN NUOC LUU VUC SONG LO

Thi. Bguysn Hodng Minh va The. Trin Th| Van - viér Khaa hac Khi tegng Thiy van va Bién dii kbl hiu
ThS. Lai Tign Yinh - (an quan i Trung eeng <4< iy & thily Igi, B6 Nang nghigp »3 Phat trign Méng thén
PCa TS Trdn Hang Thal Frung t3m Shi toang Thiy v gude ia

i 1facabngg gt duce vuie g 06 Lrovary drcu ki Do G487 R0 e (REWH). 58 68 ke eeiow, thudy weln,
s Ru T8 b wé hign trong va beo oo w8 guy Rogoh phaT 1midp kinh ré-xd hol, odc kick bde
BE ) i i v dueg o tiah todn wi g Lo ey d8 oo adng Gl ol oo 38 dug netts vd ean bdng
noite hé thdng lrén oy viic sdng L3, K8t qud dnk (odne cho thdys dtng chdy ndm irdn i v sdreg Lo tranig
ELruiTi fied o e Aiueimmg timg (e, phén b doeen ohidy trog eeder g o e ideog mand vdo st I vl gigm
vaD mle can. Luong audc ghidy Bl teda L vyt sha L6 tdng dén salol Toar litde o) fitcde géad doan tromg

Ngm@n et pcip e s8t 28N sof Llaw I8 oo ding oy nku cfu sudung rmudt wd cdn BAng nidee

tutiry dof cheo kich ben SERH.

1. Mé dfu

BENH M mdt trang nhilinag thich theic 1an ninde
Afl wiil con ngui trong the K 21, BRKH dan tdi
nbl&EL @@ Lrung Wik thng v mdt tvnng ohidng hé
Aud ola nd i nede blén dang vi nhing thay 9
khd dedn drund tearg ch 8 déng chiy sting g
11,3.5, 6,7, . it nigy s& ob tAc dong e oy i
A sdng ciu con g,

Hink 1. Bdp aﬁ.muwtsﬁng Ld

Din I e 3300 LS, urang 440 n@m qua, nhice 38
mung binkh pérm t3ng 0o kheang 0958 Mhidt 35
mang khbnodiong mEy g-0a oic mia g ndm, oo
hwano 56a rhanh vae mila khd va tang dnam bun
wao maa miuE. Treng thii K1 970-20110, luony rrada
nam trén [y wuc sano Lo co suhudfog gido, khodneg
18,46%. Luaong mui phin bF khéng déu wida cac
miia krans ndm, thulsng E§p trang who 8 thang wika
M [Eal kherdng 80-85% luong nwra ndm}, Trong

Mo doe phén bign: T3, Nguyén Kién Ding

khi da, fuming mua cde thing mog khdé chi chil&m
khoang 15-200% luong mua nam [5.

Thea B& Tai ngurén va hai oruang $TRT), 40
cudi thé ki 21, nhiét 49 trung binh nam fuu vy
sang LB 58 tang tir 1,7-2,8% va Iucing ms Lrany
binh nann tang tir 2,9-1,5% so wdi giai Joan 1980 -
1999 [17. Tuy nhign, ong mua Bng khang d&a o
cac théng ma od s hudng tang 1Enovan mila mids
vl JiEm wier mliE ke Do vd, vier phan tich gu theé
thay didi oia déng <hdy thes cic kich ban BEKH La
vt cAn thigt wi oo ¥ nghia khina hoc treng vige sac
dinh bign dding s dung Ak va Iodng noede thido
tren T e dudl tag ddng o BE-H'-L'NghiEn (w I}
néy s& ahdn tich s thay d5i oia domg chay, nhu o
sl clang e v cdn Bang nuedc hé thirg wen
yifc sdneg Lé durdi t4e ddng <O BBKH theo 2 kidch
b B {thdpl, B2 firung Rinl vé AZ (cao),

2. Pham v vh phwong phep nghién ciu

2. 1. Phrint vl nghién o

bu e sdng L6 hinh 1) thude [3nh the hai
qquic ola: WlEt Marm wd Trung Qoo He thidng séng
Lé duge menh thanh ¥ 2 séng chinh 346 14 dang
chitily sdng L, sdmg Shiw, sdneg Gdin va s@nn Fho
E13y it Bng dldn B U v [ 37,87% ke, trong
i dién Uch ndm onong dja phdn Tiung Quée 1A
15249 Eni® chil®m 40.26% dlén tlch cia toan luu
wiL, Fliann wiola rohién cifu ndy 1 Lo v song Bé
nam trda b thd Vet Mam edng khaang 22,629
kim® haa gém toda b cic tmh Ha Gianyg v Tuydn
Quang va mat phdn cac tinh Laoe Cai, Yen Réi, Cao
BSng, Bic Kar, Pho Tho vi Vinh Phac

Tar [ KM TUENS THIRY Wl

5 thim] 13 - 1015
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2.2 Phucng phag agitén el

Mii dung thie hign danh g3 Lic Gang oba BREF
idBry 17 nouyen nudc TN D e song Lo dige
md B krong hinh 2 Nghign ciu 33 <% dung md hilnk
MIKE Mad |4 va MINE BASIN [21 187 Tuig, A3 xinh
toén dang chay va can béng noec be thdng LhEn |
VU sang Lo 56 B mua va b bl ca 168 grarr khi
tugng {pang 11, luu dugng clba & trand thiwin (Bdo

Yeqr, Chlorme Héa, Flan fiie, Ham Yén, Ghdénb b vl
Wy Guang) v 38 &80 nha cio nede oda cic nglinh
(Ercine o, Chiar rondd, thiy san, canag nolhlés, dich
vy du lich wh sk haag] Trén luu vgs tiEagn 19495-
PONC 34 dufg sS4 Ay 8 Rido cRinh i dn Jieh
truf an .1 lal b chta lean (Tuydn Guancg va Thic Bat
durs M1 wio 08 o phanng. $10 tin iy oiva cdc lode
qua Tl bodn dvres: Jank gld difa trén ohi 58 MASL

E'ﬁﬂ'g' Y. Dank sdch cec tram ki i frén lo'y vacséag La

' Théd ki I_' Thid ki T Thiibd
. Tran _| muantrac : Tr2m qwan trie i Taam quan wiic
L | Einac S 1E1ENT . F Clahd loat-2ms | 1= [ hi Hy 1062-2012
* 1 | Ha Cicrig DABS-dU1Z B ChEmHOY V2012 [ W | wadk T 11431 M4
4 | Heang fabht ¢ 1%a1-2672 ; B, Lk én TR0 | G4 | Ld0Cai i 355-2012
1 | B ke PIGds-ME Tw C HemaEn o | ieS1-2m2 | 15 [ SaPa TUE? 2112
b | i HY 1961-2612 11 - Tupén Cuurg aned [ o | Yenkdi | iasE-2012
B | Jd Cuany 15t1-K - . o
- Adikny ! FEyFaka Grwe R el -\'"‘l
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Hinh 2. 50 36 ddrh gic tac 3ng cha bidn 881 Khi hdu 380 tAT nauyin nrdc Wi ut song LS
Zan ol v mang s trarn thoy wan, ban &5 s dung nuds v ban 08 §la hinh DO, win bd luu o sdng

L dunkc chia lam 7 6&u e (Rinl
boan can bEng nodc hithéng i w s séng Ld,
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X 3 1A opiar
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Finfr 3. Bdm o8 phvdir kfersddoag oo L v sing L

ENP O AHT PTG THADY VRN

*yefE tinh todn direg chay v 16 phén ki strdyrdg nuode Thinh 33 dE tinh

3. K&t qua nghien ouw

2.1, K8t qued b chinh vd kidm dinfi md hinh
ANKE NAM

Bl wii Lt Loame Lhiy win trén sdng chink, s4d
li@i khitueng va thimg vAn dge chila than b 2 chudl;
chudi L ngrn 4950 1990 13y lam thdi daan higu
chinh thang 58 clia mé hink vh @ 1591-2000 [y
larm 63 [f@u kiSm dink ma hinh. Tram Ban Y&n trén ©
slinig) Gl =0 g chuadi so Méu W ndm 1962 - 1590
g3 higu chink v& b nam 1937-2000 A kifr Adinh
thisng 53 md [indi,

Cac thang sd mé hinh duoc wic dinh thea
[t phag thiisal K& gud 1iéo chinh, kidm dinh
ma hinh duge thé hign trong bang 2.

|Lf)

50 tlking 43 - 2812
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BAng 2. Kéf qud BiEn chlnd 1wA i®e Sk md hieh MIKE AL

tai wrpt s braem ROy van irén flu vt sdng Lo

®at qua hidu chinh va kiZm dinly mé hinh cha
thay, chi 53 WASH & giai daan Rlgu chinh va kifm
dinh G8u £d ket qua ldn, dan $ang 10, 7-05 Wher
vay €0 thé két luin ring ha theneg 5@ ofla iré Rlnh
MEKE MAR tirn ditgc <o thé mé phéing khi 13t qua
wireh Fireh thanh chiworchdy S moa trén o s stineg
La. Wi w3y, oo the =i dung b théno 538 tm dugs
gua trinh higu chieh v kigm dinf md Rah 32 mé
phana dang chay tirmua theo o kb lan BDER.

3.2, Kt qued MiEw chinh vl kiEn dirhe imd filnk
ANKE BASIN

Wi dau vaa 3 ddang chdy dutons Linkrcadn o anua
tnong qua mé nk MIKE AWM wd séi b nho cdu
ding mikts cug cac ngank ram L 1995-2000,

T fram __ __ Héuchinh Kl dinh
: Thisk kt NASH Thial ki HeAFH
1 Bao ¥eén |552-1 995 07 199 1-FE0 0,70
| chigmilos | mieee | ok el Een | s |
2 Elgo =i UL 1l 2 19512000 | 050
F Ham Far: | -] 99 0T ersain 1 e
1| wnenhGa | 1w s 15961 LI | g
EEEEEEEESES (50 Isolznmn | oS

nghign i 3 s dung 55 idu b ndm 19951097
e hlw chindi md Dinh MISE BASIN wé 56 ligu o
AdM 19%E-2000 &5 kigm dink mé hinh,

KL ruid hidu iinh wa kiém oinh ma Finh thé
N30 guas Jurdneyg gqud trinh luag lugng tinh todnwa oy
Irrg Lhive A Lof Jnit sa ot kigm tra cf tram da
3¢, Qua kdz qua tinh todn cho thay qua winh higu
clinb kidrr: dirsh ma hinh tuaong ddi mor vl mioe thd
Fildier b trong hinh A, Ligt déng chay md ohviing
litL ding chiy thuc do tai c&c nit kIEn: tma tuong o
iring khap. KEt qua sa sanh gida thare do wa mis
phry thang gua chi &8 MASH & hang 3 chothy trén
2 kit qud s phdng phi Pt vdi <8 16w thies da
1Ll ede trarn thdy win e Ifa chon T I .

Bring & K&t guad Alée chinft wd kidm dinh mo hinh WIKE BASIN
Bl Pt & bram W0y van 13 i vuic song Lo

masH
T Tram — :
: il o Higu chinh KIS Ay
1 i Hirn 14 _ Q.AE 0495
1 | Ciigrn | i a4, a2
4 1iahdnn ran na o3
1| v Guang 493 0521
e oo 1L ekt CHFFE4AT7) T T R [F TR
fpo— i S ———— i
.m:_..-_._._ - - a. m!—-- - '
m._...l ._!' L. e - :‘__ fem My -.ul i ] .-..'-il
tH Dot ] -l e - C e o L F
- —— - Sty D I I T
B—— H : Fin o T - =
Wt il kel - LI T .':.-'I E s 1':" L
Ry T WL T T HHE LR HHE KT I H TR d - .
. . - TR RTAS WP ST R g s T D B ARIINTIITY L TAR LE LT T

Hirh 4, Ly lrgng thare do wé Sinl todp (S hinh MIKE BASIN fof iram Ham Yén

3.3, Teie ddng chda BEKH ddn ddng ohdv it wre
Sdrg Lé

Latng Chdyt Irén cae Wi e be rrhdn e i
La trong ¢3c Lhi ld; 2020 2039, 2040-24053, 2060
&S, 2080l duar méd phang dudi e dang ada

BEEH thae 3 kich bdn BEKIH 31 (hap), B2 ftrung
Brirtli), &2 (el dinh Sh

12T, Fang rbdy ndm

TG cliéng chéy ndm tén tein hi hédng sdng
Lo co xu hudng tang & ¢ 3 kIch ban BEKH. Tuy

0P CHI B TR THAY IR
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nkién, sy bidh dfi dong chay ndm trén ting nhanh
=ing o3 su khac bigt theating kich ban BEXH Hhinh
51, Mhurey e Lhé o thay rang, <u thd ela déng
chdy trung bioh nadm ng |én so wdithoi ki nén va
thed ki sau [ b Lhai ki oodtc, phd kop wai s chay
d3i dia luong mua @ bdc hof trén luuvuc thee ce
kich bén BEKH lthiac nhau. Su kkhac biét do ths hign
r3 nhit ong giai Joon Z0E0 2080, Cu the 5o voi
gian doan 1930-199%, [vu loong treng binb thdi ki
20E0-20%3 tai Chiém Hda tang to 7.9-15,5 m¥s [3-
A%s); tal Fam Yantang t5.3-12.4 méds (1,4-2, 9% tai
Ghénh Ga tang 1 12,5253 ms (khodng 1,6-3.2%);
taivVu Quang ting tr 14.1-305 méss (1,41-3%). Swgia

1ang dong chay narmn duwdi E3c ddng cda BEKH giam
dén theocc kich bén AZ, E2va El.

5.3.2 Dving choy misT i

Thesr cac kich bin BEKH, ding chéy mdia [0 trén
Iy wuic s8ng La oo xu hudng tang [En thinh 5. Rhn
chung, déng dhay |0 chee kich bén AZ co mdc 45
gia tang ldn mhat so wdi thal ki nén. Trong khi do,
déng chay |0 dudc tinh todn cha kich ban BY cho
thay muic dé tang thap nhat trong 3 kich ban BEIKH.
Xét vé phdn phéi dong dhay trong ndm, déng chay
muoa 0 €5 »u hudng giam vao théng dau moa
(thang 0], nkung sau d& gia t8ng manh vae cde
thang qitia rmua o ithang 7, 8, 9).
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Hinh 5. X thd thay A5 ke ligng frem bink tof mét 56 trarm thiy von rsh séng L6 (g val e Jich bin BEKH

[Tl B AQ20-2038: 5o vdi thii ki nén, dang chey
r1ixa {1 Elnb #02dn tai cac tram ting lém ti 1,1 d&n
1,745 MOC tamn @ia dong chay 10 theo cac kich bin
BOKI khing cisy chénh 1ach ldn. Kich ban A2 dwa
ria kit qua cléaniy chay 10 tang manh nhat; trung binh
Liai 1 Far & 4 95 s, tang 1.5%; tai Chigm Hea [a
A6 s, ting 1,0%: t3i Ghénh Ga ka 1407 mis,

TAT Gl KB TLATTH: THRY R K

Lang 1,5% Lalv Quang la 1763 mr'fs, [ang F,5%h,

Thifi %1 2080-2099: L luidng déno chay b tang
kIvé 16 ret soovdi therf ki mén cong nhu serkhac bigt
Iy twgenn kdt ques tinh todn theocao kich ban BORH.
Theo e, kich ban A2 xhé hisn déng chay [0 tang
[&n nhdL Lug lvdng mda 10 4@ cac trem Ham Yeén,

50 thring ) - 2005
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Clhigm Hes Ghénh G va Yy Quang [ ot |3 ?352325%: L% va 4.6%, theo kich ban B1 In luot 1a

mifs [LAng GA%), T m3's (dny G699, 18 A
fBng 6,904 va 1872 ndfs tang 7,1%), Klrh 1dn B2
chia k&t qui tinh toén dang chéy 15 thdw o, vl
mude ting so vai thai ki ndn 1a 545 L] Ham Yn,
5.2% ra| Chiém Hia, 5,4% tai Ghenh Ga va 5.2% Lal
. W CHaang. Wi kich ban B, radic tanag Lok G |
3,040, 3,.0%, 3 5w 5,3%,

333 Dong chay racd ogn

Fahwir 1 chorc, Wng Wiy Wgmg trng bk mida can
wén Lodn b b thiing d8u gli rmdan qua tirng thil
ki duni s Lac déno cha BEEH {hinh 5). Dang cnay
Erursg binh mia can, <é 2w hidng chung | giam
o Lo gidia den cude mdla, gidm manh nhitwao cac
thdng cudl {thérmg 3, 4, 51, 23 fhang ddumia i oo
wd giarre rhe khidrg déng kE,

Tha ki 2020-2039: Thea kich ban A2, luu g
trungy lnh mibia can tal tai Ham Yén la 147 m*s,
{qiAn %, 2%} tai Chigen Haa 1 185 més (giam 0.6%);
1abGhénh Gi 3 342 mifs (gidon 2,1%); tai Yy Quang
la 457 mfs fgiam 29 Moo giam tuwong ong theo
Klch bén B2 & 2% tai Ham Yan: 9,9% tai Chigm Hoa:
1,50 tai Ghinh Gal,fehe tzi Yo Quang. Mac giam
theo kich ldn B s b 13 1,87 0,3%, 1,7%va | 5%,

Thdi ki 2080-2009: Tneo kich bde A2, dingchay
trung binh mia con tai Hore Vanld 124 ms iglan
11% s wdi thdi ki nan); czi Chigm Hoa B 180 méss
(gidm 3,2%); @i Ghenh 34 la 330 m™'s {gidm S4%) va
tai Yu Cuang la 443 s i 5, 1500 WO alam
tuang tng @i e traon dheo cis kich ban B2 13 3.6%;

*Ihnwin o dong vt Imm e ko 13

Lo

ST TITLIE MU ST
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Aahdik .'
. 21 1
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\ an ra
by

HInh 6. Nhu oo st dung aord'c fuy viic
sing Lo g v ofe kich bdin BOKH

&,0% 16%,; 3.8% va 3,75,

Theo kat qua 1inh ar, trong thad B 2020 2039,
déng chiywung binh moa car L cac lul we =8ng
thudc luu vuc sang LS thea ek ban &2 gim manh
nhat va theo kich ban U1 la ulam [t nhit. DEN glai
doan 2080- 2054, wran phan dn cde [ui it thude he
thdng sang LS. dong chay trung binh rmilla <an theo
cdckich ban déu gEm manh sowhi cac thi Kl e

3.4 Teie dorg crict BOKH T cdn biing ruidche
theirt huu e sdig L

34,7, M iy 5 el ms

Ligs Lesn ol 10 mnta, nblt @, e hoi than e
klch bén BRRH, 58 Fdu thdng k€ va quy hoach phél
trign hinb LE - %8 b i cde Mokctrang luiusge s6ng
L&, ngghlen ciw ofd tinh toan nhu cdu s dung nuode
cla e nganh treng tuang i el o vie sérg LS
theo cde kivk ban BRIEH R1, B2 wa AL Nhu cau dang
nuidc tran Juu wuc thee 3 kich ban BERE | 34w tng
diin gua <A gial doan, [Ugng tng chd yaa ks do
mhu S u nutk chie ey tring va nudi sy Uidy sare
tEng, nku cu eliino nude oia cic nganh khicoing
tdnc nhung tong luong nudc gia tang so vhi 2
ngparih o6 mha cdu lan nhat 13 kking ddng kE Hon
NJa, lugng mua vap mia can od su huang gidm i
dFn dEn nhi chu ding e vAo ma can ngay
cang tang. K&t qua ¢inh todn nhu Su ddng nuige
thieo cac ki 2an BEIEER uen o v 25ng kS duos
thé hién d hinh &.

Ly nurdve tfy Beo e sbor 13
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Hinh 7. Lugeg nuide Oy hut trdi fua
virr sang Lé ting v cc kick bdn BBKH
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2.4, S8 bdng nudt (e Thdng

Toan od v vige sAng L bao gém 4 khu [Sn o
s 5ark) T |0, Gam, va Pho Baw CA ol v niy
duge phér thanh 16 khu nha 98 tinh todn cin B&ng
nudie: [ theing Torg luiong nude thig irg wii réc krh
bedr BOPKH qua c2c giai doan 2020-2039, 2040-2015%,
A1 17, vE ZA0-2006 duc the hign tmrwy =lnh .

Gici doan hlEn tkany £1980 1299, toan Juu vwic
sang Lo Sy 2076 tiéy m®, ¢ 101716 phan khu
thigu b, #h1 %A 30 anh hifang cda BEKH, muc
dd thigu reude Oua (U v sdng Ld Lany ¢an qus cac
gizi @oan khde abhow ¢da cbng 1 Eich ban BBIKH,
nhung 4 13ng ERéng & da chi xél anh hudng
chinh clu BERH 180 b ¢du o0 dung nude

£ wal 18t cd cdc klch Ddn BEKH, Iy W séng
Lé xudt hilén thém 2 phdn kb thelBu e so vl glad

Goan hian Wrang, o3 ~3016 phin kha thigu nedc
¥ty lugng naide thid, huk trén luu wwe dng Ld dac
cong trang khodrg 234,4.232,7 widu m? [B1); 232,6-
260, 7 Irlé&u - (B2 233-267,7 tricu m? [A2).

4. Kt Fugn

-

- Dang cnay trung binh n@m trén todn o e
sang Lo oo xu hudng eing 1&n thaa cac kich ban
BEHH. Theo do, kich han A2 od muc tang lén nhat,
tigp dén Ia kich ban B2 va kich ban B wsi phan
phéi dong chay trong ndm, dang chéy mda 10 cé xo
kueng tang manh treng khi dang chay miss can =4
xu hueng gidm xudng.

- Pbew e nude vl g nudc Thigda huL idn
[t e @30 Larwg diln qua e gial dodan Gng i cic
It)ch Bdr B, ILgnig thng chiiwda 32 do ms Lngeia
trbil o nLide chd oy wdng vt ndi trdng Uhiliy san.

Tai liéu tham khéo
1.1 T ogtiede wd WG Srudmig (29120, Kich badn i 8 Kk fidu naedie D aldog ofvo Wit Marm, (R Tor

AifUEN L 1S ELAIG o HeEn o WIEE rom, B8 trdhigs

2. 0! Mrtar maid Envirencrent 20T MIKE BASIN 2403 Lrers Marugl;

3. Hangthal, T.ond Thoo, T 120101 1 imnacts atclimate changs on the flovein Horg-Thard Bieh and Dong War
river basine. YNL Joumal of Scfance, Earth Sdfencas 27, 98- 10,

4. MIKE Gy OHI (2005 AIKE T 1 Reierence Mencaod: A roode R systar for rivers end cheheesh;

5. Mouvdn Hodng fink (2003, Tdc ding abe Dih G et Ao S ed noupdn mutde o v stea £ £uda wiin
Thoe 5@ tkad Ao Kies KTt Thay wdn »d ol doidreg Do, Tradsg £aihos Khce fac Tyt efidn, 90 fang:

6, Trdn Trutan Xudn (201 1), Tac dong coa Bién 450 khi hde Jén tal nguyén noide 18 Mam. Ahd xoade an

KEhra o - KF Thugt, 299 tromg;

7 10én Khog hoo Knfluemag, oy vih v MO0 (elidny, (2008), Mgfiién c0 Geg dung koc fink (oan trong guan

i g Fip S moEny o i eut s Chdvs

E. 5 e adind, ivquadfin Sadng Minky, Tedn Héng Ther, {207 1), Ekdink gid 80 Adng o blén @b kb dd
581 rgoaven L fol vt sding Mg — Thal Binde Tep cbr KAt Thidy i, s 598 165007, 26— 30,
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Trong sO nay
Nghién ctru & Trao déi

Ting Thé Cwomg, Tran Thye vi Trin Thj Di¢u
Hing: Tich hgp van dé bién doi khi hiu vio quy
hoach phat trién kinh té-xd hii qua dénh gid méi
truémg chién luge-ap dung cho tinh Thira Thién-
Hue
Truong Dire Tri, Nguyén Viin Thiing va Nguyén
Pang Méu: Danh gid khi ning sir dung céc chi s6
han phyuc vu giam sat va dy bao han trén khu vire
Tiy Nguyén
Diao Nguyén Khoi: Phin tich xu thé thay d6i lrong
mura liu vire song Sérépok giai doan 1981-2009
Diing Hoa Vinh: Kha niing khai thic ngudn nuéc
miit phuc vy ¢lip nudce sinh hoat ving ban dao Ca
Mau trong diéu kién nude bién ding do bién doi
khi hiu
Hoang Luu Tha Thiy va Virong Van Vii: Chi 56
ton thuromg i site khoe cong dong do tée djng cia
hién doi khi hiu i tinh Thanh Hoa
Pd Pinh Chién, Trin Hing Thai, Nguyén The
Sdo vi Nguvén Ba Thuy: Nghién ciru dinh gia
nude diing do bio khu vye ven bién tir Quiang Binh
-Quang Nam
Trdn Vin Tinh va Nguvén Thi Bich Ngoe: Ung
dung mo hinh Mike 11 mé phong dong chay I ha
liru song Ca
Cii Thi Phwomg: Ung dung phong phap Bavesian
trong tinh toan dong chay la thiét ke
Nguyvén Kién Diing. Vi Trong Thanh va Nguyén
Thj Thanh Huvén: Xiy dyng chirong trinh quan
Iy tir dgng hé sa hé thong tram khi tugng thiy vin
Tong két tinh hinh khi tugng thiy vin
Tom tat tinh hinh khi tugng, khi tugng ndng nghigp
va thay vin thing 5 ndm 2015 - Trung tim Dy
hdo khi trgng thuy vin Trung wong vi Vign
Khoa hge Khi twrgng Thiy vin va Bién déi khi
hiiu
Théng bao ket qua quan trisc moi truomg khong khi
tai mdt s tinh, thanh phé thing 5 nam 2015 -
Trung tim Mang hedi Khi tugng thay vin va
mdi trudmg
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NGHIEN CUU DANH GlA NUOC DPANG DO BAG
KAU VIIC VEN BIEN TU QUANG BINH PEN QUANG NAM
PG nh Chign™, Irin Ting Toat™, Ngydn The Sa0™ w5 Ngnyén Ba Thiy'
HiEn Khoe hoe K hi firpne fhis vin «d Bidn ¢ ki Idu
S rane 1im Kl nrgme, 1y wis qudc aia
) (g #9050 Woe Flu i hoe Tir whien - Eui Bue Guoe cin Ha M6
M ng thm D bao &L nrgng 'ty vdn Timng meie
pin deineg do Bia e v ven Bign B Liraing Bimh Fine Crveng N storf Focer 1051
M v ther ode o 3T Wiz e prhda ek deint gid o ofe et gindd ileeds D el Frienh
30 & @ah hop sy teice, song iU v et ding da bio (ST S Feirve cunnet
Ticdar, Teaug o pace! odc com Dde Noll sl vy giad dage ni, 1y By ilf.r.'r,.'.iu'ui'f.ia'.'rfre."cr.'jn'r:.é'f.lw.':'p
PR AR, ”ﬂut:"c any ﬂ'ur'g: fhco ,:?J.'.!rm.lg,.:.lhu,..l Mante-mlo 38 oF chodd vd idee e o ...l'i'r.a- v dacn
s AT I, S i, Két gl o r.“{z_!. freavasr asieed e P PIE-2004 medre ol 1 wha it il 135 4, Far
tord Cpeitesr T7 frong bito Harvies .-_.:;-;_.- P i TAARET L Vi ede el I3 100, phen et e ez fime
ndadi Lhang frciit dlioo ndE !J'.I-afc.lrmm il
el lowe Jat e Chrcdug Bink. ﬂ'.'.'n:. Chaeierg Tiy, wxirin Theé wd vind Da ;".-U.lrfr Tl vare plia moung gthe
Ao v Chechin Neok 06 oo nrdp e, Merdte ciibmsr Drevy clzee B0 fae AO0 vd 200 i o iz T'z .:E'.,n
e £ v 3.4 Ko g st crny daen oo sor oa e 88 wod) aeeig plreronror di enegr ol i Do
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el

gy, 0 Do oo Eled ndieg G DG rde Mo v v s T,

Lo dhon: meae deting ofw bae, nu cor merce eder de bdo, med hial deh

1. M diin

M 16 n:dt tons nhing thién mai o ngeon
gl:w_' ahi Lo thiy vz ooy hizn: nhat ra mat
orng i tic ding cirh oiia bin i w_’ri ing
o damng
cac trong bn, Irén thé gidi 43 caimg keéa aluéu
com béo giy mrfe dasg can [am ngdp wing ven
¥ trén didn ring gay nhidy Fudt bai ve nsred
cna nhir bag Katring dd bé va bapg Mowe {h-
leans - ¥ thang &2003, bic Nareis 46 5§ vip
Myanma rhang LHI0E ve dFc tedt gin diy sicu
b¥o Haivan cip 17 trén 1nﬂuzu Fl: |Jl"p:in Hdm
1172013 gy TJ]th liai nding ni chil xr-:u hon ngdp
Iyl do srrde Lién dAng cac, ¥ ven nidn widt
Mam ~fing d3 g nhdn Ahséu con hic gy ma
nntnle. 390 LénL w3 mnde bign ding cao ninF bio
Damwey (20055, Xangsanc (2000, KEersEra
(2009,

Mphizn cim wree daoe do bie &3 dueoc 11
héinad: vir o Jin vd 4 of i uid Liud. chug
nzhd o wean, & bio nede Ding biv Juge by
Juzy, CHin My, B vl hwne nebién oo G

wen be® |4 Audn bogre nmip o doncsos o

marn cao d0 chinbe xic coa sie md 2nh du bao
narere Aue do Sade UG nghien uie o8 nuic ding

do bao cke mat Bhu e ou :hn;"j d73 1‘5[ g
quan tam. 1 8%, cac nha khoa hoe 48 siedung
£6 lién md plwing |41 nam bin Geb o Jm d4&n
rio cho mud binh tinh mece d3ng do Dao vi gy
dyng diimg tan sudt nude dang A0 i chu kl
B0 Lae 7 7 G0 10D rdm [0, ) ae vait Naun, Bl
Yan Manh va s [2] el timd todn, wdy dirag moat
13§ 28 Lisn cor bae vE thivy tridn, mede dine de Lo
¢ pope mrde téng hop do thuy iidn v qube
dirg do bdo doc bér hiZn 6T Ouéng Mink 3
Quane Mam, ‘I'rong di, @p hop bio phin cich
thfes k3 dinge iy dimg teeo pleoup phdp
Monle-Carle dia e phin hd whe sudt eda ede
i 50 Ldo 43 x0fs hidn mong gud kad. Cir
e dmg pdy, Pimh Wan b vd s [47 J8 kdt
Burp cde mhiuoag pldp rh.f“mg kS v d 1anh s 1
de Anh doio +d phén fich mire mroc bida ouwe
i linh dér gare mrde bign da 02 du e cime s
Bifn ddi khi Lu fai cde kb e ven b bidn w4
Rat o gl Man,

B o6 cu d khoa hoo iy dumr cée placng
An (myz phit vol 8o manh, siéu haa bdeb lnong
dér it Narm, pan iy Clolphi: A4 of wén cé
ngirh Khi lopng Yhiy vEu nyhisn o oo bao
M doc phin bén: TS, Hoange Trie Thinl

Su thime 1If - 2015



vl e dAng o o cho firm e khn e wan e
Wi Man. Teong nphiln cio ndy, niedc ding do
bie wang gial dogn L5 1-2411: ) sauny oo
dine do bie tai ko vies ven bedn ti Cdng Binh
dé: Codnse am dwwre phlm fick dialh gla 130
Luo ché vé & i yuun tric néo gridi |_'|]:|ﬂ]:l w0
dunp o Tigw ticsh WEdn mirge dfign do bae h:-mg
i Birghs 50 10 d duwoe ki&m chitegs 42 eivay thi 16
phl bk FlbEE. RPN ah lign i con b&En mmg
i dogn |95 12044, %p biop bde phat sioh frong
1.00K) nam 6 iz w8 dras g8 of cbndi 50 hiéu
i dih cha tinh todn pede dine bda theo cho ki
|2 kit ndAm tromg T e

2. Kho vixe vé pluvons plip nghidn cire

IF K ware ngAfEn cfei

Fhm wre nghién em -:hr:;r:: Lira chon Ja viny
ven ién hr fing Bloh dén Jufng Mam, nin
#hin nhifn tic $jns c0a thifn ai bio wh e
dang do Lao. Pav 14 koo wec bién b, tea hinh
uhng, ber bifn efn tpe chit w14 cét, kvdng o 48
Dico Ao e nan titng v e ohime an ngap
lyt rat lén teong mdt 36 con LEc maoh nkie
Xapssena (hapz SeA006), Kemscna (thing
':}'F'_l'.JDH] Ther shine ki, trong atai dogn or 1951-
201 50 rpng Do D5 ¥ie g i ke
Oodnz Binh aén (Juwing Mam Ja 43 com. tung
kil khodng 03,7 cond'rdm, rone d4d bap cimimg
&6 cfip B9 chifm khodng 16, bEo mank tr ohp
12 tor 1én chigto 26%., %6 Hén quan twie owme
nude Lyi cae tram bal wan, thity wan veo bicn v
efe Aol khdo g4t mrde dang da baa df phi nhic
duroie. phigu con bio gdy mage dang Tom tan khe
vur ody abe bdo Conil (thang 16K075) oiny
mui linge cao 1,69 m tar Thanh Fhe - Chiang
Bink, bio Decky [thang 11H1990) 13 1,34 m i
Thumh ¥hé - QuAng Bloh, bar Xmexane {thing
HNOEY 1A | dan 19i Son Trk - P24 Mang, b Ket-
senk [thang 920097 13 24 m to Hi Ao - Ouding
Marn. .- Tromy qud khir, cén nhigu com bEo faunh
cé the di iy ddng 14n hen riL rbi whirmg
T khiimg dusge whi nlsin do kwing: e g o hoge
khing oo diée kign dido tea khio sat, obr bio
rmanh Harried hing 7197 | i cip pib trén oip 14,
(khi & tai tm 960 mb) 38 b vhe Chalng 11,

Bién di (hiy lidu leong K vec nghién cim
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&b 3 e gidm din L Cudne Sloh ttén Thira
Thidn Hod v e cin o diy dlo Qudng Bamm,
nod of biée d6 tridu 1om nhic 12 Quins Blo va
Cang Mam ciing chi khoang ghn 1,0 m. Y114
VILLE bign diodng nén khi BEs db b Lur nhitoe
dot s6na 15 tin phd ehigu cing iioh by ding ven
bdr. Taf trpre kA7 trgos Ddi win Soh Tra di ghi
uhin direre sdaa coo tdl 6.0 m Goog bie Felsen
thana <7300, Magdi 1o do od gja hloh adoe v
thodi fin nude ding du ftoe subl sdng ot (Lé
chigm L ]1I'.En aner kE Loz e nuete ding
i cdnyr o bilo Ank huomgs cow (hy Iri€w
va s6nn bidn Lot el duoe bl Lo ke e
niy T Ao marhien cio dinbe md 1], tuy obngn,
darh g hige rane v ey v nuds ddng dobdo
ehua e nehiée cuw chi tiit.

2.2 Pherviany phdp nglie oo

B PHah Chitn v os. -1, 2] dd chi mrfmg L1
Fhu vire nghién cim anh hrdny e chiry rid 14
khimg dang ke vA Turdic dang o acig chidmn mit
phan diing %& tromp mus noree dang tong edny
tromg bic, Chinh i viy mang tub todn reke
dAnp do Ao i dsy, md hinh Sirssl =8 chn
Et 0é0 4nk iTem e 300 bidn. O 3 L thost
vi hien chivh, kiem dinh ma hinh STWAT i
kchw wrc nelién cim dupe trink by che fiénnons
cAc cang il [ 1.2, 3.

PMurong, phap Mﬂut: Carto ¢ dwes 517 dyng
¢ =iy chyog tip hop Bao plat sink thong ke che
1000 pim bia, Y trins vé co 3o L thyde cin
plurone, phdp dyra wén phin ) xAC ¥MAT ria adn
thaun 26 bio thyre t& 48 xdv duns tp hop bio
phir sinh thliug k& cho nhify nAo Tone hremg
lai {3, Mghidn cim 3 str dyup 50 ligm b Tong
oiae Jopa 12512014 g tho thiap tai Tiong B
Dt Lo [ehed durgmpe thity 853 Tiang wone v g
trang web cha Co quas B oegng hiat Bao (4]
A tin Lodn ous diegr do b kd ke vue Dglhifa
& 4 %y denz tp hop bio phit sinh thing k8

(7id 1 nuee Ainge theo cho k5 Lip L (Beluen
Perind) 5, L0, 20, 50, 104 wi 200 pfn dueoe i
dinly e hirn phiin bl thinge k& {eme oo ohor 240
[31:
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biun pbin bé xéc sudt MM 1S e sudl phan b
jenlarive probabiliey) coa H; T 14 sedl dam
b0 nFm:

@)

Y
f

Trocg A0 £ 1a khodng thé: glaun W Ty
[1¥m) gira ¢as a6 lign: inv - hiun e e [
-1 ' (3]
= F
Lromye dli: Ly 1A chu ki Lap lai w4 P Li sudr 4
Lan ¢hoo nam.

Vil dai ven bidm mieén Treog, mé himh
SWAT Qoo hidl ke Ledn Tudd chil nhil vi T
3l mién dnh lim nhit (o Bidén Ping - o
Ll pugs 8 - 22°00 005 - [20°C eq1 6 phan gid 1
phil (khedmee 7,4 lon; mi&n 1inh 1{“113 e !'iép
{ld Tho vies - TR e thidt lap han frim w4
Ry TN i phia béu cia ek, Cudng Brma wa
phia numn clie tinh Qudny Mam tr 70 12 -
[E¥N, =Ina tL1:r'E.1 Wi - 111PR, dg phan gid 1
phiL{ 1,25 km); mitm tinh thir 4 [hrire A phyaomg
- T¥3) ¢ olés phas g3ai 1.5 phat (khodne 933 o)
virl vi tri duoe xE&e dinh cha FmE con Lo sao
vhi cé thé buo trivm hét nhimg kil wre eo e
edmy dary k& (ldm amm 0, 5w,

F. Mido lrany vi npoy cof @iy nonie dang doe
Lo kibu vuce ven bidn (Juanyg Binh din usnyg
Muim

T4 fTign trger sancre didng do bide ver Bidi
it Bink diu Eedieg Nemn

Higa trgup aréc ding do bie droe hidu 13
paréee ding da vmg Tuat higo reng cde coa Bio
lich s da hit trome khin g i Aqah il I
G320z bao mai khu ware, kbdne chi mitue con B
o 1A 45 hé vAD by wnpe and 18 cd cde o Ld
tAm A5 Lils) EAIL eaodl enma cé kd nang gy
uwtre diug Jaus X Ll K v1rc Aiu Juare tinh
todn. [Tizh 118 qui Goo cde oo Do ioempr s
Gogu 195 1-20 14 durgre 1fip B w0 =11 dung dt tnh
s Jaue Lad kb vwe.,

ToEt goa il tedn (Lo 23 che thiy, [ LT NTE

CAFCHEEEN LU0 TR YA

dagn 1951 - 2014 muede ding do blo lén nhit
gl hign tai O Vidt - Quang I 1B 4 1m
trong b Haomet thang 791971 (wip 14 - khi Ao
tam b 13 45 milibar) dé b vao Plong Hidn -
Cwing T MOl 5% con bag khic ol Cecil
[EOFLS7SY, Botty (251087, ;{ung}:l:-..:'.u {92000,
[lelsenn (200 cling iy nukc diing Lo T8
2,0m tzi khu e goaoh vi g lim Bio 36 hé.
Tkiin bd nute dang 1o mhdl roong ko e
nwhién ciu priui doan 19512014 duce Bé Lidn
trén Rirde 2. thew Wik, viing mrde dioe s hoe 7,0
m chi wéu Gip leunpr /¢ ven b efr B Ning a4
Gudny Biok, khe wwe oo mroc dine bic lén nbat
Fi hic Cita WigL TH) Wm mrde ddng Loa mén 3.0
1 ciing B ol bign ol Hag v B Mang, km
it ven bikn Oudan e Mo siing A5 cd ooeds ding
ki &n U 2.5 1.

3.2. Kouy oo nudr Fing do hiia ven hién
Quding Eink dén uadnge MNun

M 1t todn mde danz do bio o el I Kp
dal 104k, 200 pam dae A3 chiloh xic vao cin shii
ed e 26 Lign bE0 A30 who 00 ddk tens, ine il
chiér i ag phii 200 ndm [53]. Da vy, e
rhitng con Bdo 1jch 5% de thap dure (94 nam)
cAn plian 285 dung thém cic citn bio s dioh.
Trén oo sér 85 lidn che tham si bin hegl d5hg én
Bién Erane va oo dah hudop dén Vigi Men 1o
pdm 1951-2014 {Hne cing M2 con) 43 =iy
dene Ao tip hop e pludt 2ok s ké trom o
1300 iy, bao gf’:-l.'ﬂ 5482 vom B, Bonpr an o
B37 con 33 b wia kb vipe nzhifn oo [Em ddn
vao che 1d hinh teh arde Gaoe bio. Ce com
bdo (heo cic cép bio 45 b vao khu vic nphidn
oo duwgre thng hop wén biap 1 che iy, Cudng
B Y3 neri o6 nkide biEo A8 b nbidl vir 290 cop
S0 com bl oi kha ndng = neie ding Hapg Jres
(Lrén cdp L0Y chifm wdn 30%, 0 com bde co
eanmg o munk Enéa cﬁp B3 14 1 wrm, trong dd
ca A com maeh trén tf;lp 13 &6 b vao dii ven
bidn 1 Quang Bink d&n Qudny am trong 1.000
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Flini I, Ly dnee cde oom Do o o8 e cind
Anirmsr e Khr Vi Oy seéord Soger 9312004

Hinh 2.k iqedid 1M TG T bl
sedc ddua low ihds raf o ven bidn i
Uudng B dén Cwing Nam mong
gl dage JH30-308S
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I'n 28 B5 0.0 4.8 A8 AR
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| 4[] fim 15 b
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Fit =i cde oom be 0 chp ¥ (then thang Beau-
fort mén bdng 17 triv 18m (624 com toong Lip hop
o dir hi vAp vimy nghige sing dege sidung
rink ko mirde dang. Musdi g, do bio cr ¢
m nrdmg g_a} mrgee rline cao phia bén phai theo
trromeg hdAn nn héi nen mitt b com biio wi 1w i
b khug ndm tron £ Yhu viee eghién cdm alnme
oo kb nm.lg gty T ding ta $y (42 s cing
o dera vAo A todn, oone 340 chi yéu H chc
con ban o tim do bd wvie Quing Ml

'Irém g 567 bt quA tinh nude dang kis 60 pm

bic cip 8 ol 16n dii iy dury bin 38 phﬁ.ubﬁ-
mrén: dfing bio Iem nhit L'rng v cide chu ki lip 5,
10,20, 50, 100 v 2{Wl miEm fhmh 1. Then 111.‘!:
phAn b wede diing khiimyz hiin thewe mac xu &
ehing fit e van nam. Mhitag ki vire o nude
dinyg lom 14 hilc Ceang Binh, @ite Quang T,
Bite Huf va trang vinh B4 Wing, cin khu vie
phio Ham £4 NE‘I.‘L;L'_’ va (ang “am o mnme ding,
ulvd b, Nude déitg thers ehu ki 13p 1900 v 200
NAM & Chusing *1'rj 4L dEn 4.6 va 5.4 m.
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4. K&t lnin

Troug oghidn eifu ndy, nwte dimy da bFo i
ki wre ven bifn tit Chidng Binh dén Quang
Mam trenp giandoan 1951-2014 va then cao chn
Ei lap 5, 1, 260, 50, 100 va 200 shm throe pivko
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Linh s 41 thcl heyp SWAAT. Tromy dé, noodl =i
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Tinh dé bi ton thuong ciia nyanh cong nghiép
va dich vu khu kinh té Nhon Hdi, tinh Binh Binh
DO TAC BONG CUA BIEN BOI KHI HAU VA NUOC BIEN DANG

Tdc gid: PHAM THANH LONG', TRAN HONG THAF, PHAM VAN THANH’, DAO
MANH TIEN', DANG THI HUONG?, NGUYEN TH| THANH HUYEN’, NGUYEN THI
HAI' YEN?, DAO MANH TRI', PAO HUONG GIANG®, NGUYEN BUI PHONG*

1.M& diu

Vigt Nam dugc danh gid a mot trong s6 cac
qudc gia bi tac dong nang né nhdt clia BEKH, dac
biét, cac khu vue ven hign nhu ddi duyén hai mién
Trung ma cu thé 1a cic thanh phd ven bién nhu
Quy Nhan la nhiig nei dé bj ton thugng nhat bai
nude bién dang (NBD).

Theo “Kich ban Bign déi khi hau, nudc bién
dang cho Vet Nam?” ciia BS Tai nguyén va Moi
truiing nam 2012, khu vire bé bién Nam Trung bd,
tng wai kich ban phat thdi trung binh, d8n cac ndm
2030, 2050 va 2100 muc nude bién co thé dang lén
tuang ung-khodng 12cm - 13cm, 24cm - 27cmi va
G2cm-77em.

~ Trugc tinh hinh trén, rat can cd mot chién luge
hiéu qué vé thich Ung véi BBKH NBD, Dé lam duoc
diéu do, viéc xac dinh nhifng nhom doi tudng,
nhiing linhviicnao dé bi ton thuong vai BEKH NBD
va danh gia tinh d&bj ton thuong cua chiing 1a mt
nhiém vu rat can thiét, gip cho nhimg nha quan
ly va hoach dinh chinh sach dé xuat dugc nhimg
gidi phap va chién lugc ing pho hep ly trong bai
canh BEKH NBD. Trong nhiing déi tugng dé bitdn
thuang trude cic yéu t6 BOKH NBD, trudc hét sé la
cac hoat ddng cla nganh cong nghiép va dich vy;

mat linh vuic hoat ddng kinh té - xa héi da va dang
duoc su quan tam dau tu phat trién & vung ven
bién- khu vuc rdt nhay cam va chiu cac tic déng
truc tiép va nang né nhat cla BEKH NBD.

Mugc tiéu cia nghién cifu nay la danh gia dugc
higén trang muc dé tén thuong (MBTT) cho hién tai
(giai doan nén) va du bdo so b duge MBPTT cla
nganh cong nghiép va dich vu khu kinh té Nhon
Hal (TP Quy Nhaonj theo kich bin BEKH NBD cho
cac nam 2030, 2050 va 2100,

2. Phuong phap nghién clu

Thap ky cubi ca thé ky 20, mé hinh danh gia
tén thuong cla Cutter (1996) va quy trinh dénh gia
clia NOAA (1999) da duoc sif dung vdi sy danh gia
cac chi tiéu vé mc 46 nguy hiém do cic tai bién,
mét d6 déi tugng bi tén thuong do tai bién va kha
nang tng phé clia cic d6i tuong dé bi ton thuong
chang chiu tai bién.

Nhung trong thai gian gdn day, khai niém ve
tinh d& bi tén thuong da co nhiéu thay déi. Corat
nhiéu huéng nghién adu khdc nhau nham phan
loai cac thanh phan, yéu t6 dé danh gia tinh dé bi

tén thuong. IPCC trong nhiéu ndm qua da nghién
ctru va phat trién cic dinh nghia vé tinh dé bj ton

1-Phidn Vign Khoa hoc Khi tuging Thuy van via Bign déi khi hdu; 2- Trung tam khi tuing Thiy vdn qudc gia; 3- Hgi Dia chdt
Bifn VIN: 4 Vién Tai nguyén Mak truting va Phdt tridn bén vimg; 5- Vign Thuong mai vé Kinh t€ quic té; 6- Vién Khoa hoc

Khf tuiong Thily vdn v Bién di khi héiu,

S& thang 8+9 ndm 2015
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/ien
thuong dai vii BOKH va NBD. Binh nghia nay bao
gdm su phat 16, tinh nhay cam, kha nang phuc hdi
ctia hé théng dé chéng lai cac méi nguy hiém do
* anh hudng cla BDKH, Theo bdo céo dnh gia lin
this 3, [IPCC, 2007] thi tinh dé ton thuong dudc
¥em 13 “miic 46 ma hé thdng <6 thé bitdn hal va
“khong cd kha nang tng pho vai nhiing tac déng
clia BDKH bao g6m suf thay d8i ciia khi hau va cac
hién tiigng thoi tiét cue doan. Tinh dé ton thuong
/& mét ham gac trung clia cuang do, tc do bién
d6i khi hau khi hé thong bi 16 dién (phoi 16), bao
gém ca dd nhay cdm va kha nang thich tng’

~ Treng nghién cifte nay chung toi difa trén
khung tiép can chung clia IPCC dé dénh gia tac
dong cua BOKH dén hé thang tuf nhién va xa hai.
Khung fiép can nay bao gom 3 thanh phan quan
trong, dofa:

o - Xay dung kich ban vé bién d6 khi hau ve
nudic bién dang cho khu vuc nghién ciu

: e - Xac dinh cic tac ddng clia bién di khi
- haudéivéi hé théng tu nhién va cdc tac dong tiém
tang doi val h&tl':g'lgxi hai ca khu vire nghién
~-Banh gid tacdong ctia BDKH thng qua viec
xac djnh tinh dé bi tn thuong va danh gia rii ro
~do BEKH a2 ti1 d6 dva ra cac bign phép thich tng,
Theodinh nghia mai nhat cuia IPCC (IPCC AR4,
2007), tinh dé bi tdn thuong (V) 1a mét ham cia
muic 8 phoi 16 (E), mic & nhay cirn (5) va nang
luc thich ung (AC) nhi sau:.

V=FESAC (1)

~Tinh d? bj tén thuong <6 thé giam di khi céc
bién phap thich ting dugc thuc hién voi nang luc
thich ting cao. BE giam thiu su phoilé va muc 46
nhay cam clia mét hé thong trudic cac tac déng bat
i clia bién doi khi hau, cac bién phap thich ung
— énphdithychien.
Solmmles T
= Mue d6 phai 16 1a mic d6 tiép xtic hay mic
@6 pho 16 cua mot hé théng vai nhiing thay d6i
dang k& nao a6 clia khi hau (IPCCTAR, 2001).
- Muc 49 nhay cim [ mic 40 ma mét hé
théng bi anh huing, ¢6 loi hay bat Idi, bi cac yéu
16 thay déi clia khihdu bao gom gid tri trung binh,

~ giatrieycdoanva siyrdao dong (IPCC AR4, 2007).

A ssthingss9 nam 2015

- Nang luc thich ing 13 nang luc cla mot té
chuic hodc mot hé théng d8 giam thidu ri ro do
BOKH hoac dé nhan ra nhiing lgi ich tir nhiing su
thay doi dac tinh hodc hanh vi (IPCC AR4, 2007).

Viéc Iua chon cde chi s6 dé bj ton thuong difa
trén viee danh gia cia cac tai ligu sin vé kinh té xa
héi va méi truang (nhu Nién giam thong ke, cac
bao cio téng hop clia cac nganh. ] va k&t hop
viéc phan tich cac théng tin khao sat so cap tai dia
phuong (phéng van truc tiép bang bang hoi).

Nghién cuu xay dung cac ban dd mic d6 tén
thuong nganh céng nghiép va dich vu mang tinh
so sanh gita cac khu vuc voi nhau va chi ra cac
diém néng dé bi tén thuong nhat déi vdi nguy ca
ngap lut do BEKH. Trong do tinh dé bi ton thuong
duoc xac dinh bing cach xac dinh gid tri cac trong
56 thanh phan cac yéu to phai 10 (E}, dé nhay cam
(S} va kha ndng (ng pho (A) cda linh vuc cong
nghiép va dich vu.

Sau khi chudn héa céc chi s6 cho tiing nhém
yéu 16, tién hanh phan trong s theo phuong phap
trong 56 khong bing nhau da duoc dé xuat bai
Lyengar & Sudarhan. Cac trong 56 dugic sit dung dé
tinh todn chisd E, A, S theo cac khu vifc vacac kich
ban. Theo dd, tiép tuc tinh todn trong s6 cho cac
chi 56 nay @é tinh toan chi 56 dé bi ton thuong (V)
cho ciing nghiép va dich vu. Tigp theo do, cac chiic
ndng nay dugc thé hién trén ban do muic 86 de b
ton thuong, bao gém: cac ban @6 du bao nguy ¢
muc d6 dé bi tén thuong cho nam 2030, 2050 va
2100, ciing vdi ban dé hién trang-nén (nam 2012).

Phuong phap nay ldn-dau tién trong khuon
khé clia DU an“Tang cuéng nang luc quéc gia thg
phé vt bién dai khi hau ¢Viét Nam nham giam nhe
TE v KS phat thai khi nha kinh” (thugc Vién Khoa
hoe Khi tugng Thiy van va Mai truding) da dugic cac
nha khoa hoc ctia Vién Khoa hoc Khi tugng Thiy
vn va Mdi truong, nay la Vién Khea hoc Khi tugng
Thuy van va Bién doi khi hau tifin hanh thuchién tal
Thanh phé Can Tho. Cac két qua nay dugc xem nhu
“bai giai mau”clia vin dé ton thuang cdng nghiép:
dich vu &Viét Nam dudi tac dong cua BEKH NBD,

3. Két qua nghién ciiu

Hién nay, khu kinh t& Nhan Hai (Binh Binh) vai
co'stha téng tuong doi hoan thién, V& loi thé v vi
thé dia Iy, nhigu thé manh vé tal nguyén tu nhien |a
tién dé dé phat trién nganh cong nghiép ché bién
thifc &n gia xuc, ché bién thiy hai san, cdng nghiép
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. khi hdu cuc doan, nén nganh ¢

dich vy gidi tri, du lich sinh thai,

Tuy nhién, do su xuét hién clia cac hién tl.rl;mg
 nghiép va dich
vu & ddy phai chiu phai 1§ trude nhing nguy co rli
ro khong nho. Cac yéu 16 BEKH NBD géy riii ro cho
linh viic phit trién cong nghiép va dich vl khu e
baa gom: nhiét do gia ting, Iuong mua gia tang va
ML nuide bién dang.

+ Ri ro do nhigt G0 gia tang dén sn xuat
cang nghiép va dich vu I [am gidm nang suat san
xudt céng nghiép, ting gid tharth san pham, tang
chi phi cho cac nganh dich vu; lugng khach co thé
gidm hodc ting tly theo timg viing, tang chi phi
van hanh déivéi nganh dulich, doanh s6 ban hang
thay ddi (gidm hodc ting}, gia tang chi phi.

+ Rui ro do lugng mua gia ting gay thiét hai

tai samﬂly gldm san lugng va ndng suat, nguy co
phat tan cac chit thai cong nghigp ra mdi truding,

+ Ri ro do muc nudc bién d&ng ciing lam
thiét hai tai san, suy gidm san lugng va nang suat,
nguy co phat tan cac chit thai cong nghiép ra moi
truong, gidm ngudn dau tu vao cong nghiép.

_Trong khudn khé nghién cliu nay thi tinh d&
bi tén dugc danh g!a dya trén viéc danh
gid, xac dinh 3 thanh phén cland la:

- Céc chi 56 phai 16 (B} véi mdi nguy ¢d (ngép

lut do BEKH) ban gbm phén tram ti & dién tich dat

nghiépva dichwu bingap theo cac cip ngap

[&n-Zﬂ 121, 2(nam2030), iinarn 2{)5!}} va 4 (nam
2100)

 -Cacchitiéudanh gii‘dﬂ nhay cam (5) voi cic
tac dong ca m&mguycq{ngaphrtdoﬁﬂmﬂ gom:
% 56 dan lam trong nganh cong nghiép va dich vy,

: sﬁﬁﬁmhrlghlﬁp.

S —Cacd'lit]eu khﬁ nanglmgpht&[m, nang ﬁut
thich (ng dé ting phé v6i méi nguy cd (ngap lut
do BBKH) bao gorm:; phén trim s gia dinh sifdung
dién ludi quic gia, phan tram khu vuic co internet,
s nha may dién, 5o dién thoai/100 nguii, nha nghi
khach san, tram xang déu, tram sta chia va cung
cApvattunghécd.

‘Cacdiliéu sau khiduge tong hop theocac chi
sO E, S va A nhu trén sé dugc tinh toan dua ra cac
chisd débitﬁn thuong (V) chonganh cng nghiép
—drd‘tw

ﬂétqu-’: danh gid mifc do tén thuong hign tai

(n&m 2012} va céc gial doan (2030, 2050, 2100) cia
finh vitc cong nghiep va dich vy khu kinh t& Nhon
Hait difoc the hién trong bang, bidu d6 va cic ban
6 cuei day,

Bdng 1. Chisd dé bi ton thuoing (V) finh v céng
nghiép va dich vu qua cdc grﬂ:dﬂgn

cmﬂ

Xifphuiing :

a0 | 280 | 00
 CatHai 0346 | 0418 | 0383 | G4s2
Cit Tién 0372 0396 | 0M8 0487
" Cét Chinh 035 | 030 | 0473 | 0812 |
PhugcThing 0440 0505 | 0491 | 0568
PhucHoa 0480 05R I n.m_; 01|
(PhubcSon  046B  OST | 0S4 | 0805 |
PhuscThudn 0503 05T | 0568 | 0834 |
Nhonly 0} 0AZ1 | 0209 | 0AT® |
__rfugr_lg 0331 0415 | 0305 | 0515 |
NhonHil . 0423 03718 | 0463 i_"u.m !

RHNCING 0415 0385 0% | 0818

Blanh gia tinh dé bi tén thuong do BEKH nudc
bién dang tal finh vite céing nghiép va dich vy khu
kinh t& Nhon Hai nhdm chi ra khu vic nao cda khu
kinh t& Nhon Héi la dé bi tdn thuang trong fink viic
cong nghiép va dich vu nhat. Tif két qua tinh todn
théing ké cho linh vuc cong nghiép va dich v cé
thé thay:

Trong thai digm nén (ném 2012); X& Phufdc
Thuan bi tén thuong nang né nhét véi chi 6 ton
thirong V=0.51; cac xa bl ton thutng nhe nhat vl
chi 56 t6n thuong Vib = 0.35 I3 Phuée Thang, Nion
Hai va Phuong Hai Cang; cac xa con lai tén thugng
& mtic trung binh Vib= 0,46,

Dai véii kich ban 2030: BBKH NED géy tén
thugng nang né nhat tdi nganh cdng nghiép va
dich vu ctia cac xa cia huyén Tuy Phudc vdi chi sé
ton thuong Vtb = 0.54; xa Cat Hai, Nhon Hoi, Nhon
Ly tén thuong muc trung binh; xa Cat Tién, Cat
Chénh, Nhon Hai, phuting Hai Cang tén thuong
thap nhat.

Kich ban 2050: ton thuang Jon nhdt trong finh
viic-cbng nghiép va dich vu dién ra tai xa Phuoc
Hoa , Phudc Thuan va Phudc Son véi chi s6 tén

S6thang 8+9 ném 2015
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thuung Vitb = 056 (voi diién tich WAC tufon
: 16‘!1} gg anh huéng néng. ﬁﬁ%ﬂmnﬁ:ﬁ
thik cdng nghiép va cac co sé dich vu;

cacxammcﬂﬂﬁitatm:ihﬁaymfﬂm .

~cia thanh phé Quy Nhon muﬁnwﬂﬂ
ook 160 theior g trung

Ditbao kich ban Im&tﬁnﬂuﬂng nhat
taixa Phuoc Thuan véi chi s6 ténﬂwung nrgtnc%uﬂﬁ}
= (062; t6n thiiong tai cdc xa cing cao hon nhidu
so vaikich bdn 2050, 2030 va hign tai; khu wiic ton
thuong trung binh tai xa Cat Hai, Cat Tién va Mhon
Ly, Nhon Hai vt chi s6 t6n thiong Vib = 062,

Tinh dén nam 2100, su phat trién moi mat vé
kinh t&, trong do co nganh nong nghiép - thiy sin
va cac yéu to khag da r:lé'm dénnguy co tén thuong
tai tat ci cic xa/phuting déu co chiéu hudng ting
s v cae kich ban trudc do.

4. Két ludn

K&nu&ng!uén cifu da Xic dinh dunt ban

chitaacﬂngtacﬂénh gia mitfc @9 tén thuong la
dinh gid cde yéu t8 bén ngodi tac déng dén cac doi

tm;'nghitﬁnthmngv-’: st phuc héi hay tng pho lai
clia chinh cac déi tuong do.

- Trong finh: viic cong nghiép va dich v, t6n
thuongdotac ctia bign doi khi hau nidic hiEn
dang trong thoi diém hign tai va cac kich ban bién

TAI nfummuﬂﬁo

~ +MaiTrong Nhuan va nnk, 2002.“Nghién ciu, dénh
gidmiie d6 ton thuong cia déi duyén hdi Nam Trung

- Bo lam co s& khoa hoc dé giam nhe tai bign, quy
hoach sirdung ddt bén ving’; Ha Noi 2002,

« Pham Van Thanh, Bao Manh ﬂt‘!n va nnk;, 2013
2015806 ﬁﬁh@n cuiu ddnh gid tdc d‘,ﬂ".'gﬂwb.'m
o7 khi hdu. hﬁgsudung%dngghncm
mot s6.dam pha ven bién mién Tr t-Nam v
- dé yudt gidi phdp ﬁhymwm -::ho khu kinh té
‘md Nhon Héi, tinh inh Binh. "ﬂén Tai nguyén Mai
-tnwﬂgvﬂh:attnéubénnmg ;

'tﬁtﬁ‘mnﬂg yén va Moj trtng, 2012, Cp nhatkich
bién bién d6i kA hdu, nuéc bign dang cho Vigt Nam,

'Hé Nﬁu Iﬂll
«Vién Khoa hoc Khi tugng thﬂyuﬁmﬁ Mol truamg,
* 2011, Diu ta, dinh gid va cinf beo biéh dong ca

cdc yéu td khi tuong they van ¢d nguy ca gdy ton
,_.;mmmg wwmumﬁmwn Vit Nam,
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ddi khi hdu trong ndm 2030, 2050, va 2100 nhu sau:

rong thoi diém hién tai, cie xa Phudc Thudn

hjt&nmnm né nhat vdi chis6tén thuongV
=051, cdc xa hitdn ﬂu.fﬂngnhenhﬂtvdidimtun

= thum; Vith = 0.35 [a cac xa Phudic Thing, Phudc

Hoa, Phude Son, Nhﬂ'nH&Tvthu‘E#ngHélCﬂng
Cic xa con lai tdn thuong & mue trung binh Vtb =
046,

- Kich ban du bao nam 2030; tén thuong cao
nhat la khu vue Phude Thuan, Phude Thing, Phudc
Hoa, Phudc Son; Cat Hai, Nhan Héi, Nhon Ly & mide
di trung binh va thap nhat la khu vuc Nhon Hai,
Cat Tién, Cat Chanh va P:Hai Cang.

- Kich ban du bao cho ndm 2050: tén thuang
cao nhat la khu vuc Phudc Hoa, Phude Thudn,
Phudc Son; cackhu vuc khac tu trung binh tdi thap.

= Kich ban du bao cho nam 2100: ton thuong
nang né nhat la khu viic Phutic Thuan, Phudic Hoa,
Phugc Son; thap nhat 1a cac khu wic Nhan Hai,
Nhan Ly.

Két gqua nghién cuu dédnh gid ton thudng cla
bign d@di khihau tai linh vuc cong nghiap va dich v
fa car s&f khoa hoc phuc vu cho vén dé quy hoach,
I6ng ghép st dung khong gian bién va ven bién
met cac hop ly trong didu kien hién tal va twong lal
trong bl cénh BOKH NBD. m

¢é xudt cde glal phdp phong trdnh vé ting phd, Ha
Ngi 2011,

« Vign Khoa hoc Khi tudng Thiy van va Mo tn.rb‘ng
2012. Bdnh gid tinh déﬂfrﬁnﬂnmmd‘wvd!bfé:d
Kkhihdu cda Thanh phé Cn Tho.

» Vién Khoa hoc Khi tuong Thily van va Moitrudng,
2014, Nghién ciiu phuong phdp ddnh gid va xdc Iap
bé chi'so dé bj ton thuong do bién d&khfhdudﬁ?vm
khu e ven bign cdc tinh mién Trung, dp dung thix
nghiém cho thanh phé Ba Nang.

+ SL Cutter 2000. "Revealing the Vulnerability of
People and Places: A case study of Georgetown

County, South Caroling’, Annals of the Association

of American Geographers v. 80, p. 713-737.

« IPCC, 2007. Climate change 2007 - Impacts,
Adaptation and Vulperability.

-« NOAA, 1999, Commurnity Vulrerability Assessment

Tool CD-ROM. NOAA Coastal Services Center,
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