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Qua trinh cbng nghiép hoa va do thi hoa nhanh chéng da lam tang lwong khi thai tur
cdc phirong tién giao thong ddn dén chdt lwong khong khi xung quanh ¢ cac khu viee d6 thi bi
suy giam. B&o c&o nay trink bay dé cdp dén viéc sir dung, phan tich va mé hinh héa céc chat
6 nhiém chinh doc theo hanh lang cac con dwong cao toc ¢ dé thi. Viéc ldy mau khong khi sé
diroc thyc hién tai cac giao 16 doc theo cdc con dwong cao toc tai cac thoi diém khac nhau
trong ngay va két qua sé dwoc phan tich. Du dodn vé cac chdt & nhiém dwoc thyc hién bang
cach su dung CALRoads View Model.

M6 hinh CALRoads View da dwoc su dung rgng rai trén toan thé gidi cho cac muc
dich quan ly vé phat thai tir cdc phwong tién giao thong co giéi. CALRoads View dwa ra mét
logt cdc wu diém so Véi cdc mé hinh trudc dé va da dwot nhiéu nha nghién ciu khac nhau
trén thé gici sir dung d@é dur dodn nong dg chat 6 nhiém cua cac chat phat thdi tir cdc phwong
tién giao théng doc theo cdc con dwong / dwong cao téc trong cdc diéu kién khi hau khac
nhau.

Tir khda: Chat luong khong khi xung quanh, CalRoads View, Hé s6 phét thai, Phuong tién
Giao thong co gidi.

1. Mé dau

Hién nay, 6 nhiém khong khi do phuong tién giao thong dang 1a mdi quan tam
I6n cua cac qudc gia. Phuong tién giao thong co gigi la nguon chinh gay & nhiém
khong khi d6 thi. Viéc sir dung cac phuong tién co gidi lan luot dan dén phat thai cac
chat dang hat ran (SPM), cac oxit cua Nito (NOx), cac oxit cua luu huynh (SOy),
Hydrocacbon (HC), v.v... 1a ngudn chinh gay 6 nhiém khong khi. Céac chat 6 nhiém
khong khi duoc tao ra tir giao thong nhu NO2 va PMyo 1a nhiing van dé gay anh huong
xau dén strc khoe cua con ngudi; va giao thdng tao ra khi nha kinh nhu carbon dioxide
(CO2) dang gdp phan vao sy nong lén toan cau.

Pa c6 mot nghién cau vé viéc do luong, phan tich va md hinh hoa cac chat 6
nhiém chinh doc theo cac con dudng cao téc ¢ thanh phdé Mumbai, An do. Giam sat
chat luong khong khi da duogc thuc hién tai bon diém giao 16 doc theo duong vanh dai
lien két Bandra Worli tai cac gid cao diém va céc két qua da dugc phan tich. Du doan
vé cac chat & nhiém tu cac phuong tién giao thdng dugc thuc hién bang cach sir dung
CALRoads View Model. Gi4 tri du doan cua c4c chat 6 nhiém duoc so sanh véi tiéu
chuan do Hoi d6ng kiém soat 6 nhiém trung wong (CPCB) cua An Do quy dinh. Nguoi
ta thay rang mirc d6 tap trung cta cac chat 6 nhiém tai ca ba dia diém déu cao hon gidi
han tiéu chuan cia CPCB. Ngudi ta ciing quan sat thy raing md hinh CALRoads View
du doan néng d6 PM10 cao hon mét chit va nong do NOX thap hon mét chit so Véi
s6 liéu quan trac.



Hinh 1. Ban dé vi tri ciia c&c tram quan trac chdt lwong khong khi
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2. Phwong phap nghién ctiru

Viéc quan tric duoc thuc hién bang cac phuong phép tiéu chuan theo quy dinh
cta co quan quan ly An Do (Thong bao cua MoEF, 1994). Viéc giam sat khdng khi
duoc thuc hién tai ca 4 dia diém d6i véi cac chat 6 nhiém chinh. Nitrogen dioxide
(NO2), sulfur dioxide (SO2) va c4c chat hat lo ltng (PM10) dugc do Vai sy tro gilp
cia bo lay mau khoi luong I6n. NO2 va SO2 dugc thu thap bang cach hit khang khi
xung quanh qua dung dich hap thy voi toc do lay mau cho trudc (1,5 lit/phat). Céc
thong sb nay duoc do bang cach su dung phuong phap Jacob va Hochheiser da chinh
stra d6i di véi NO2 va ddi véi SO2 sir dung phuong phap West va Gaeke. Dung dich
hap thu NO2 Ia natri hydroxit cong voi asenit va natri tatracholomercurat d6i vai SO2.
Du doan tat ca cac chat 6 nhiém duoc thuc hién bang mé hinh CALRoads View va cac
gia tri du doan cua cac chat 6 nhidm duoc so sanh véi cac gid tri trong huéng dan cua
CPCB.

3. CALRoads View 6.50 (Lakes Environments, 2016).

Hang phan mém Lakes Environmental Software, Cananda di phat trién md hinh
CALINE4 dé du doan ndng d6 CO, cac sol khi (cac hat min va siéu min PM2.5,
PM10) dugc tao ra béi cac phuong tién co gid1 luu thong trén cac tuyen duong glao
thong d6 thi va ban do thi déng duc va nhan thay co sy thong nhat dong déu giira nong
d6 quan tric duoc Véi cac gia tri du doan mo phong. M6 hinh CALRoads View da
dugc st dung rong rai trén toan thé gidi cho cac muc dich quan ly vé phét thai tir cac
phuong tién giao thong co gidi.

CALRoads View la mdt bd mod hinh moé phong phéat tan khong khi hoan chinh
bao gom cac mé hinh CALINE4, CAL3QHC va CAL3QHCR. Cac mé hinh phat tan
khong khi nay duoc st dung trong chuong trinh phan mém dé dy doan cac tac dong
dén chat luong khong khi do carbon monoxide (CO), nitrogen dioxide (NO2), cac vat
chat dang hat (PM) va cac néng do chat 6 nhiém tro khac tir cac phuong tién co gidi
dang di chuyén va chay khong tai tai doc theo cac con dudng va tai cac nit giao théng
duong bo. CALRoads View dugc sir dung cung vaoi dir liéu khi thai tr md hinh



MOBILE hoic cac mé hinh khi thai khac dé chirng minh sy tuan thu theo Tiéu chuan
Chat luong Khong khi Xung quanh Quéc gia (NAAQS), B Quy chuan Lién bang,
Chuong trinh Chién luoc Chét luong Khong khi QUOC gia cua Vuong quéc Anh va
trong,cac du 4n 1ap md hinh cho viéc lya chon dia diém va thiét ké cac du an duong
cao toc.

M6 hinh nay dugc phat trien boi Lakes Environmental Software,
Canada, 2016. CALRoads View la mot giao dién truc quan va nang dong than thién
v6i ngudi dung duoc phat trién cho ba bo ma mé hinh phan tan khdng khi cua B Giao
thdng Van tai California (CALTRANS) va Co quan Bao vé Moéi truong Hoa Ky (EPA)
bao gdbm CALINE4, CAL3QHC va CAL3QHCR. CALRoads View str dung cac tép
thue thi cua md hinh géc ma khdng can bat ky stra ddi ndo. Giao dién nay 1a mét tng
dung nguyén ban chay trén nén Hé diéu hanh Microsoft Windows 7 / 8 / 10 véi nén
tang 32 hoac 64bit.

Phan mém c6 nhimng wu diém sau;

e Udc tinh tong nong do & nhiém khong khi tir ca cac phuong tién giao thong
dang di chuyén va chay khong tai.

e Udc tinh chiéu dai xép hang tai céc giao 16 va su dong gop cua luong khi thai tir
cac phuong tién chay khong tai.

e Danh gia cac loai hinh nit giao 16 bang cach tong hop cac dir liéu vé céc loai
hinh dén tin hiéu, Iuu lugng dong xe chuyén dong béo hoa, cac loai hinh dir liéu
chuyén dong dén...

e Tinh todn nong do chat 6 nhidm trén cac con dudong cung cip, dudng ham,
duong trén cao, cau, nut giao thong, duong qua hém nui va tai cac bai do xe, va
cac cong trinh do xe.

e Bao gom cac mo hinh mé phong phan tan dang ngudn duong CALINE4,
CAL3QHC va CAL3QHCR va cac thut toan giao thong d€ wdc tinh do dai
hang doi Xe ¢d tai cac giao 16 co lap dén bao hiéu.

e Tinh todn nong do chat phét thai tir dir liéu khi tugng theo gio ¢o tir trugchoic
do nguoi dung chi dinh.

e Xac dinh dix liéu giao thong va tin hiéu téi da véi bay loai hinh mau khac nhau
e Phan biét dugc vi tri vung du an la gitra thanh thi hay néng thén.

e Nhap céac tép dinh dang AutoCAD.DXF, tép anh hang khéng hoic cac ban do
co so khac (tép .BMP).

e Tao béo co chét luong 2D, view tir trén xudng dudi, va cac dd hoa dang 3D.

e Tao ra cac duong binh dd vé ndéng do cac chat bang cach sir dung cac d6 hoa
duéi dang 3 chiéu.

e Giao dién CALRoads View c6 cac tlly chon dé sir dung dé soan cac tép dong
thuc thi CALINE4, CAL3QHC va CAL3QHCR.

e Kha ning nhap céc tép dau vao CALINE4, CAL3QHC va CAL3QHCR c6 sén
vao giao dién cua CALRoads View.



e Nhap ban d6 co s& & nhiéu dinh dang khac nhau dé d& dang hinh dung va xac

dinh khu viec md hinh can nghién cau, danh gia.

e Mo hinh dugc xay dung dudi dang mién cam thy dang ludi dé tim ra mac do 6
nhiém tai cac vi tri khac nhau trén céac loai ban d6 nén da duoc dinh nghia tir

trudc.

e M0 hinh di duoc phat trién véi su trg gilp cua cdc mién cam nhan riéng ré
nham tim ra tai lvgng chat 6 nhiém chinh xac tai mot vi tri cu thé cho trudc.

4. Dix liéu dau vao cho md hinh CALRoads View 6.50

Cac dir liéu du vao khac nhau duoc yéu cau dé chay mé hinh CALRoads View

duoc dua ra trong bang 1.

Bang 1. Dir liéu ddu vao cho mé hinh CALRoad View 6.50

S6 liéu vé khi twong Pon vi
Van téc gio 2 m/s
Huong gio 220-280 do
Do thay doi hudng gid 10 do
Cép 6n dinh cua gi6 4 Cap (A,B,C,D)
Nhiét do moi truong xung quanh 28 do (°C)
Do cao mién cam nhan 1.8 (m)
Mixing Height 1000 (m)
Van tdc roi, van tdc roi cua hat chit thai trong méi truong xung
0 (m/s)
guanh
Van toc lang dong, (gié tri van téc ma tai d6 chat thai s& bi bé mat
As 1A 0 (m/s)
dat hap thu)
Stc can thuy luc bé mat, luong khi chuyén dong rdi anh huong
X oo s PR 100 cm
den sy phat tan cua dong khi thai
Nong d6 nén cac chat & nhiém (mg/l)

S6 ligu dia hinh

Ban dd nén dia hinh tham khao

Ban d6 vé tinh d3 dugc
can chinh

Do dai, do rong tuyén duong giao théng 35m

Luu lugng xe giao thong 550 xe/h
Hé s phat thai theo ting lai xe (mg/xe.km)
Chu ky chung tin hiéu dén giao thong 120s

Chu ky tin hiéu dén do 60s

Loai den giao thong




S6 liéu vé khi twong

Don vi

Luu lugng xe trén tirng lan duong

100 (xe/h/1an)

Thaoi gian ding xe trung binh trude dén giao thong

2 phat

5. So sanh cac md hinh mé phéng 6 nhiém tir phwong tién giao thong

Bang 2 cho thiy sy so sanh caa cac md hinh mé phong 6 nhidm tir phuong tién
giao thdng khac nhau. R6 rang 1a tir bang nay, CALRoads View Model ¢6 nhiéu tinh
nang hon trong qua trinh xay dung mo hinh. Céac loai mé hinh khac nhau va tinh phu
hop cua chung dugc néu trong bang 2.

Bang 2. So sanh giira cac mé hinh mé phong 6 nhiém tir phuwong tién giao théng

Tén mo hinh CA4c thong sé phat tan Tinh Phan | Phat tan | Kha
toan do | Gng cha cac | ning
cao cua | hoa hat do hoa
dong hoc
khi thai

Nguoén  duodng | Moi truong chuyén dong | khéng | khong | khdong khdng

khong gidi han | roi

dang don gian

Nguon  duong | Moi truong chuyén dong | khong | khdéng | khdng khong

gidi han roi

MO hinh cua | Su giao thong tac dong va | khong khong | khong khong

Vién nghién ctru | chiu tac dong téi cac vat

Stanford can xay dung

CALLINE4 Su giao thong tac dong va | co khong | cé khéng

mdi trudng chuyén dong
roi

Phuong phap | Su giao thong tic dong va | co khong | cé khong

don gian héa dé | mdi truong chuyén dong réi

udc tinh  phat

thai  tr  cac

nguon di dong

CAL3QHC Su giao thong tac dong va | 6 khong | cé khong

moi trudng chuyén dong roi

CALRoads Su giao thong tac dong va | co khong | cé co

View moi trueong chuyen dong rbi

6. Két qua va thao luan

Giam sat khong khi dugc thuc hién tai bon dia diém doc theo dwong Worli
Bandra Link va nong do cac chat 6 nhiém dugc phan tich trong phong thi nghiém. Mo
hinh hda cac chat 6 nhiém duoc thuc hién bang mé hinh CALRoads View.




Chi tiét vé nong do quan séat va di doan cua cac chat 6 nhiém duogc dua ra trong
bang 3.

Bang 3. So sanh néng dé duwoc du dodn va quan sat duwoc
(Tdt ca céc gia tri déu tinh bang pg / m3)

) . piém 1 piém 2 Piém 3 biém 4
Chat 6 nhiem
o) P 0 P 0 P 0 P
PMao 489.16 | 502.76 | 424.17 | 475.16 | 402.18 | 469.77 |376.05|424.76
NO; 130.72 | 91.24 [110.77| 80.04 | 75.17 | 60.49 |117.91| 85.32
SO, 102.75| 79.53 [108.16 | 84.53 | 76.50 | 64.14 |88.18 | 68.74

(O = Gia tri quan sat, P = Gia tri du dodn)
7. Két luan
Tt nghién ctru trén, cac diém sau da duoc két luan:

1. Nong do PMio, NO2 va SO tai ca 3 tram quan trac hau hét déu cao hon gigi
han cho phép cua CPCB.

2. Gié trj du doan cua nong do cho kich ban tuong lai chi rd rang phai thuc hién
cac bién phap phong ngira dé giam thiéu mic d6 6 nhiém. & cac khu vuc lan can.

_ 3. Nguoi ta thay raing mo hinh CALRoads View du doan nong do PMio cao hon
va nong do NO> thap hon so vai gié tri do duoc.
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ANALYSIS AND MODELING OF AIR POLLUTANTS FROM
MOTOR’S VEHICLES ALONG TRAFFIC ROUTES BY MODEL
CALROAD View SOFTWARE Version 6.50

Nguyen Thanh Tuong, Nguyen Thi Thanh Hoai, Nguyen Thu Minh.
Vietnam Institute of Meteorology, Hydrology and Climate Change.

Abstract

Currently, air pollution caused by transportation is a major concern of countries. Motor
vehicles are the main source of urban air pollution. The use of motor vehicles in turn leads to
emissions of solid particulate matter (SPM), oxides of Nitrogen (NOx), oxides of sulfur (SOx),
Hydrocarbons (HC), etc, which are the main source polluting the air. The air pollutants created
from traffic such as NO2 and PM10 are problems that adversely affect human health; and
transport-generating greenhouse gases like carbon dioxide (CO2) are contributing to global
warming.

Lakes Environmental Software, Canada, has developed a CALRoad View model that
simulates the dispersion of pollutants from motor vehicle exhaust fumes in the air.

The CALRoads View model has been widely used around the world for motor vehicle
emissions management purposes. CALRoads View offers a wide range of advantages over
previous models and has been used by various researchers around the world to predict the
pollutant concentration of emissions from vehicles following roads / highways in different
climatic conditions.

Keywords: Ambient Air Quality, CalRoads View, Emission factor, Vehicular Traffic.



UNG DUNG CAI TRUONG QUY MO NHO VAO PIEU KIEN BIEN
NHAM NANG CAO KET QUA MO HINH HAI DUONG KHU VU'C

Pham Vin S§%, Jin Hwan Hwang?
@ Vign Khoa hoc Khi tirgng Thiiy vén va Bién déi khi hdu
@ Trirong dai hoc Quoc gia Soeul, Han Qudc

Tom tit

Viéc tao ra cac truong co quy moé nho trong qua trinh nang cao do phan giai cua cdc
truong hdi diong hoc nhw dong chdy, nhiét @, do mudi, khi sir dung mé hinh hai dwong khu
viee, dwoc cung cdp diéu kién bién va ban dau tir két qua ciia cdc mé hinh dai dwong toan cau
co6 do phan giai thdp, bang phwong phap trao doi 1 chiéu, la mét van dé hét sirc quan trong
va rat dwge quan tam. Nhiéu nghién ciru trudc ddy da cho thay, quy mo nhé dwgc sinh ra
trong mo hinh hai dwong khu vuc bang pth’ng phap trao déi mét chzeu la khd tot khi dweoe
dan ddt béi cac dong chay va thong tin c6 quy mé 16n, dwoc cung cdp tir két qua cia cdc mé
hinh toan cdu hodc tir s6 liéu quan trac cho mé hinh hdi duwong khu vuec tai diéu kién bién va
diéu kién ban dau va ket hop voi cdc lic trong khu viee mién ludi tinh. Tuy nhién, nghién ciru
nay da phat hién ra rang, nang lirong cdc quy mé nhé dwoc tao ra qud yéu ngay ca khi nguon
nang lwong ciia quy mé 1én & trang thai manh va lién tuc, dan dén lam giam chdt liwong mé
phong ciia mé hinh hdi dwcong khu vuc. Trén co sé d6, nghién ciru dé xudt mét phirong phdp
hiéu qua véi tén goi “cdai quy mé nhé vao diéu kién bién” thong qua viéc tao ra cdc quy mé
nhé nhén tao dira trén thong tin cia quy mé 1om tai diéu kién bién ciia cdc mé hinh hai dwong
khu viee. Phirong phdp nay da givip cdi thién viéc tao ra quy mé nhé ciing nhuw ndng cao két
qua mo phong cho cac mo hinh hai dwong khu vuc.

1. Mé dau

M6 hinh toan ciu mé phong su khac nhau cua cac qua trinh vat ly trong hé
théng khi hau cua trai dat & cac quy mé khac nhau. Tuy nhién, d6 phan giai cia mé
hinh toan cau (GCM-global circulation model) qua thua dé nim bat chi tiét cac qué
trinh khi quyén va dai duong trong mé phong thoi tiét va khi hau dai duong trong khu
vuc. Do d6, Dickinson et al. (1989) d& xuat y tuong sir dung md hinh khu vuc (RCM—
regional ciculation model) dé nang cao do phan giai tir dau ra cia md hinh GCM.
Nhiéu loai mé hinh khu vuc (RCM) da duoc phét trién dé md phong cho khu vuc khi
tuong va dai duong. Dic biét, cac RCM di nang cao va cai thién ky nang cua ho dé
giam quy mé trong nhiéu thap ky trong du béo hoat dong trén quy mé khu vuc trong
nhiéu linh vuc khac nhau (Limetal., 2013; Pham et al., 2016, 2020).

Cho dén nay, mét sb luong 16n cac nghién ctru da chang minh rang cac quy mo
nho trong théng ké khi hau caa ca mé phong khi quyén va dai duong cé thé duoc tai
tao véi bién do va phan bd khong gian phu hop. Khi danh gia kha néng quy mo nho,
Denis et al. (2002a) két luan rang quy md nho khi khong c6 trong diéu kién ban dau va
diéu kién bién dugc cung cap bai dau ra cia GCM, c6 thé duoc tai tao bang md phong
RCM mat chiéu “downscaling” véi mirc do chinh xéc cao. Cac tinh ning quy mé nho
xuat hién sau khi giam quy mo duoc kich thich bsi hai loai "nguon kich thich™: (1)
nang luong & quy mo I6n bi pha vo XUOng quy mo nho thong qua tuong tac phi tuyén
tinh; (2) cac ngudn dia phuwong ma c6 thé tao ra va phat trién quy mé nho thdng qua
tuong tac ma sat cua cac dong chay bén trong mién ludi tinh, vi du nhu ma sét gi6 tai
bé mat, khuéch tan trong séng, chuyén dong caa dong chay xung quanh cac dao, tai
khu vuc ven bo. Van Tuyl va Errico. (1989) da dé cap rang sy tu twong tac cta CAc



chuyén dong quy mo lon khong du tao ra cac quy md nho. Noi cach khac, khi khong
¢6 cac “nguodn kich thich” khac, viéc quy mo6 nho khong thé tai tao day du.

Xem Xét tat ca cac van dé da dé cap ¢ trén, muc tiéu cua nghién cau nay tién
hanh tra 11 cac cau hoi sau: (1) Lam thé nao cac quy md nho dugc tao ra ma khdng co
“ngudn kich thich™? va (2) Cac quy md nho anh hudéng dén chit luong cua két qua
RCM nhu thé nao? CAu tric cua béo céo dugc miéu ta nhu sau. Phan 2 mé ta ngan gon
phuong phap luan, thiét 1ap cac thi nghiém. Phan 3 trinh bay céc két qua mo phong véi
thao luan ve cac tinh nang quy mé nhd, khong c6 trong IC (diéu kién ban dau) va LBC
(diéu kién bién). Ngoai ra, nghién ctu nay ciing d& xuat mot cach tiép can méi dé cai
thién chét luong cua céac Két qua RCM. Phan 4 dua ra két luan.

2. Phuwong phap nghién ciu
2.1. Phwong phdp thuc nghiém BBE

Nghién cuu 4p dung phuong phap dac biét (Big-Brother Experiment (BBE))
(Denis et al. 2002a) dé danh gia d6 nhay cam cua kich thuéc mién luéi tinh téi két qua
ciia md hinh hai duong khu vuc. Cau trdc cia phuong phap BBE dugc miéu ta trong
Hinh 1. Trudc tién, BBE sir dung mé hinh hai duong khu vyc dé mé phong cho mién
ludi tinh rong 16n, véi do phan giai cao, duoc goi 1a “Mién Anh” (MA). Tiép dén, tat
ca song c6 quy mé nho (small scales) cia MA dugc loai bé hoan toan théng qua bo loc
(low-pass filter). Sau khi loai bo song co quy mo nho, do phan giai cua MA tro nén
thip hon, va duoc sir dung dé cung cip diéu kién bién va ban dau cho cung loai mo
hinh hai duong khu vuc c6 cung do phan giai cao nhu MA trudc khi loai bo quy md
nho, nhung kich thudc mién lu6i tinh nhé hon va ndm trong mién ludi tinh I6n cua
MA, duoc goi 1a “Mién Em” (ME). Chu y rang ME str dung két qua cua MA sau khi
loai bo song cd quy md nho cho diéu kién bién va diéu kién ban dau, twa nhu sir dung
két qua cia mo hinh hai duong toan cau véi ¢ phan giai thap.

Hinh.1. So d6 md té phwong phap BBE: IC la diéu Kién ban dau; BQ la diéu kién bién.
BC va IC cung cap cho MA duoc lay tir m0 hinh hdi duong toan cau HYCOM (Bén
phai); Ban do dia hinh khu vic nghlen cizu: BB 1a Mién Anh va LB la Mién Em.

(m)

LBC Ic
IC&LBC
10°N 8

Latitude
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KIEM NGHIEM
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Longitude

Tac dong cua kich thuéc mién ludi tinh duoce danh gia dua trén biéu dd “Taylor
diagram” thong qua 3 chi s théng ké bao gom d6 léch chuan (Standard Deviation-
SDS) (d6 gidng nhau cua két qua md phong cia ME va MA), hé s tuong quan
(correlation coefficient-COR), va do léch sai s6 toan phuong trung binh trung tim
(Center Root Mean Squared Different-CRMSD) (d6 I6n cua sai sb). Biéu d6 “Taylor
diagram” c6 thé d& dang thé hién céc chi s6 thong ké trén dd thi 2 chiéu. Su két hop



thdng tin cua cac chi s6 théng ké c6 thé d& dang danh gia sy twong quan, khic nhau
cua do léch chuan va sai so khac nhau gitra ME va MA.

2.2. Thiét Igp md hinh va mién ludi tinh

M6 hinh hai duong khu vuc dugc ap dung trong nghién cuau la ROMS
(Regional Ocean Modeling System). ROMs giai phuong trinh Reynolds-averaged
Navier-Stokes equations véi diéu kién xap xi Boussinesq va can bang thay tinh theo
phuong thang dimg (Cambon et al., 2014).

Thoi gian mo phong trong nghién cuu khoang 62 ngay trong nam 2014 tur (4/8
~ 4/10/2014), cho khu vyc bién phia tay nam cua Bién Dong. MA sir dung cac bién hai
duong bao gdom (nhiét d6, d6 mudi, van téc dong chay va do cao cia mit nudc bién)
ctia dau ra md hinh hai duong toan cau HYCOM, 1a s6 liéu san c6 trén trang web cua
the Center  for  Ocean-Atmospheric Prediction Studies (COAPS,
http://hycom.coaps.fsu.edu/thredds/catalog.html). Cac bién hai duong nay c6 d6 phan
giai 1/12° x 1/12°(~ 9 km), vai 33 1op d6 sau (0 - 5.5 km) trong toa do z, véi thoi gian
cap nhap 24 tiéng (chi tiét dir liu duoc miéu ta trong COAPS). Dir liéu khi tuong
dugc cung cap tir mo hinh WRE, nang cao do phan giai tir giit liéu phan tich toan cau
c6 do phan giai 1° x 1°, cap nhat vai thoi gian 6 tiéng. Do phan giai cta ludi tinh WRF
giong vai do phan giai cia mo hinh hai duwong dé tranh I18i phat sinh trong qué trinh
noi suy.

Céac nhom thi nghiém cta Mién Em duoc thiét 1ap bao gdm J1 (khdng loai bo
quy mé nho; (J3, J6, J9, loai bé quy mé nho tuong tng voi ty 1€ d6 phan giai caa 6
lugi giita GCM va RCM lan luot 1a 6km, 12km va 19km, nham danh gia dugc kha
nang tao ra cac quy md nho caa md hinh RCM khi thiéu céc ngudn kich thich, va (J3R,
J6R va J9R) danh gia két qua khi tng dung phuong phap méi cai trudng quy md nho
vao bién dau vao. Cac nhom thi nghiém sau d6 s& duoc so sanh véi két qua cua Mién
Anh.

2.3. Cai trwomg van téc thuec vao trong diéu kién bién

Phuong phép cai truong van téc thuc dwa vao phd ning luong dugc sir dung
trong nghién cttu nay dya trén phuong phap cua Saad et al. (2017), tao ra dong chay
roi tai bién dau vao. Theo Saad et al. (2017), mot truong bat ky cta van toc trong

khong gian 2 chieu, U(X)=(uv) trong hé toa do khang gian Cartesian * =(%Y) ¢
thé duoc tao ra theo cong thurc sau:

U(X)=2§N_:qn cos(an‘n.X +¢n)5n "
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G,
o, =
do, thoa man diéu kién lién tuc cua phwong trinh lién tuc. ‘g ‘ Véi °n don vi
vector trung, c6 thé duoc chon ngau nghién tir mot phan bé dong nhat.

K = = (Ko Ky ) = isin(lknrcanxj,isin( Kok, yj
n AX 2 ’ Ay

Quy trinh cai quy md nhé vao diéu kién bién dwgc miéu ta nhu trong hinh 2 va
3 nhu sau:

Ban diu, MA sau khi d loai bo quy mé nho, chi con quy mé Ién = ?s (Hinh

2a, 3a). Quy md nho 2 dugc tao ra dya trén cac thong tin cua quy mo 16n (Hinh. 2b,
3b). Cudi cung quy mé nho két hop vai quy mé 16n tao ra diéu kién bién cung cap cho
BSEA __
ME bao gdm ca quy mo nhovalen € =P ¥ P (Hinh 2c, 3c).
Hinh.2. Vi du vé quy trinh tgo ra quy md nho cho dit liéu cho ruwong hop J6. (a) pho
nang lwong quy mo lén cua MA, (b) teo ra pho nang lirong quy md nhd, (c) phé nang
lirong méi cho tat ca cac quy md
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Hinh.3. (&) miéu ta vé tinh todn géc nghiéng cua quy md Ién, (b) tinh toan phé ndng
luong cua quy moé nho dya vao thdng tin cua quy mé lon, va (c) tao ra nang lwong pho
thuc ter cONg thec 1.
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3. Kétqua
3.1. Pdnh gid quy mé nhé khi thiéu cac nguén kich thich

Hinh 4a miéu ta phd niang lwong caa J3 va J9 khong c6 cac ngudn kich thich,
cling véi phd ning luong cua J1 dé so sanh véi cac truong hop md phong. Co thé
nhan ra rang trong J3 va J9 ban dau, ning lwong & cac quy mo nho da duoc loc ra khoi
cac diéu Kién ban dau va bién. Sau 60 ngdy md phong, ning lwong quy md nho (tir
2km t6i 18 km) phuc hoi, nhung van khong dat duoc muc ning lugng nhu cia MA. Ty
I 6 phan giai cang cao thi sy thiét hut nang luong cang I6n. Chang han, trong J3,



ning luong & quy md nho phuc hoi tot, va kha twong dong véi ning luong cua MA
hon 1a ¢ J9. Su thiéu hut nang luong ¢ quy md nho s€ khien két qua mo phong bi suy
giam.

Hinh.4. () phé néng lwong tai I6p bé mdat sau 60 ngay md phong ciia MA ban dau va
ME ¢ céc ty 1¢ dé phan gidi khac nhau, va (b) sau khi cai quy mé nhé véo cdc trueong
hop ciia ME. (c) So do Taylor diagram cua pho ndng lwong sau 60 ngay md phong
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3.2. Nang cao khd ndng mé phéng ciia md hinh khi #ng dung cai quy md nhé vao
dieu ki¢n bién

Hinh 4b cho thay, sau khi cai quy mo nho vao BCs trong J3R va J9R, ning
luong & & md nho (tir 2km t6i 18 km) ting t&i muc rat gan voi bién do ning luong cua
MA sau 60 ngay dan t6i nang cao chat luong két qua mé phong. Két qua cua trudng
hop J9R the hién t6t hon J6, két qua cua JBR ¢6 két qua tot hon nhiéu so véi J3 va J3R
gan nhu twong d6ng voi J1 (Hinh 4c). Nhu vay, cai quy mo nho vao diéu kién bién cua

RCM c6 thé nang cao chat luong mé phong va giam sb lan nang cao do phan giai
(cascade downscaling).
4. Két luan

Két qua nghién cau cho thay, quy md nhé duoc tao ra phu thudc rat 16n vao céc
nguon kich thich. Thiéu cac nguon kich thich RCM khong thé tao ra quy md nho day
du, dan téi thiéu hut nang luong tai quy md nho va anh huong téi két qua md phong.

Khi cong céc chuyén dong quy md nhé vao diéu kién bién, RCM c6 thé phat trién quy
mo6 nho & muac do phu hop, gilip nang cao chat lugng cia md hinh
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A NEW BOUNDARY SMALL EDDY ADDITIONS TECHNIQUE
IMPROVES LONG-TERM INTEGRATION RESULTS OF ONE-WAY
NESTED REGIONAL OCEAN MODEL

Pham Van Sy, Jin Hwan Hwang?
B Vietnam Institute of Meteorology, Hydrology and Climate change
() Seoul National University, Korea

Abstract

Generation of small-scale structure in dynamical downscaling and nesting procedure
using the regional oceanographic models is really an important issue. A great number of
studies have shown that small-scale features in one-way nested regional circulation model
are well generated when driving by large-scale flows and information supplied from global-
scale model output or observations at the lateral boundaires and incorporates with local
forcing. This research, however, find that reproduction of small — scale motions is too weak
enven sustain the energy at larger scales, then leading to degradation of results of nested
regional ocean model. Base on that, this work proposed an efficient method, named
“boundary small eddy additions” to improve the quality of nested regional ocean model’s
results even though a stimulating source absents in the domain of simulation. In this
technique, new adding artificial small-scales motions, which are constructed from the
information of large-scale, are added at the boundaries in a nested model. This method can
significanty enhance the reproducing of the model and help to reduce the horizontal
resolution jump different between driving data and nested model.
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NGHIEN CUU PANH GIA BUGC PAU VIEC SU DUNG MUA DU BAO
CHIRPS-GEFS CHO CONG TAC DU BAO TAI NGUYEN NUGC TREN
LUU VUC SONG SE SAN- SREPOK

Lé Thi Mai Van!, L& Manh Hung?, Lé Thé Trung®, Truwong Vin Hung!, Phan Thé
Manh?, Vii Minh Pwc?, Nguyén Thi Ha?, Lakshmi Venkataraman?
@) Trung tam Canh bao du bdo Tai nguyén nuéc, Trung tam Quy hogch va
Piéu tra tai nguyén nwdc quoc gia
@ Khoa Ki thugt Hé thong va Moi trueong, Pai hoc Virginia, Hoa Ky
Tom tit
Du bao va cdanh bdo tai nguyén nuéc trong thoi doan thang, mua, va nam dang ngay
dwroc XA hgi va cac bg nganh quan tam gan day. Dé dwa ra két qua dir bdo canh béo tai
nguyén nweéc tin cdy, dau vao mua dw bdo déng mét vai trd hét sizc quan trong. Béo céo nay
danh gid bwée dau sé liéu mwa dw bdo CHIRPS-GEFS cho leu vuc sdng Sé San va Srepok.
CHIRPS-GEFS la mét trong nhiing san phdm mua dw béo dai ngay (15 hgay) vdi do phan
gidi cao (6 ludi 5x5km) va duoc cap nhdp thuong xuyén theo thoi gian thec. Két qua danh gid
cho thdy CHIRPS-GEFS c6 twong quan twong doi tot Véi muwa tram va md hinh thiy van sie
dung CHIRPS-GEFS c¢6 dwong qud trinh luu lwong thang la twong doi tin cdy. Tir thang
11/2020, CHIRPS-GEFS da duwoc tich hop trong hé théng tac nghiép canh béo dir bao tai
nguyén nuoc cua Trung tdm Canh bé&o du bdo Tai nguyén nuoc.

1. Mé dau

Thong tin du béo truéc Vai tuan cac dic trung thoi tiét (nhiét do cao hay thap,
mua nhiéu hay ) c6 gia tri l6n d6i véi cac ké hoach thuong nhat va quan ly tai
nguyén. Rt nhleu linh vuc c6 thé huong loi ti loai dy bao nay, bao gom quan ly tinh
trang khan cap, sac khoe cong dong, ning luong, quan 1y tai nguyén nudc, ndng
nghiép va danh bat ca (Pegion et al. 2019). Tuy nhién, mot van dé han ché hién nay
trong hé thong du béo 1a du bao ndi mia tir hai tuan dén mot thang. Han ché nay nam
gitta dy bao thoi tiét va du bao mua. D véi du bao thoi tiét, diéu kién ban dau khi
quyén c6 thé nang cao kha ning du bao con d6i véi du bao mua co thé dy bao duoc
duwa trén sy thay d6i cham cua diéu kién bién bé mit nhu nhiét d6 bé mat nudc bién
hodc d6 am. Kha niang ¢ng dung du b4o ndi mua da duogc danh gia & mot sé khu vurc
(National Academies of Sciences Engineering and Medicine (2016)) nhung van chua
rd rang vé kha nang dy bao ndi mua ¢ trén nhiéu khu vuc khac nhau.

Global Ensemble Forecasting System (GEFS) la mét trong nhitng san pham
cung cap mua du bo toi 35 ngay (Zhu et al.2018). GEFS dugc phat trién boi NCEP
(Trung tam phong doan méi trudng Hoa Ky). Han ché caa GEFS 1a n6 cung cap sé
liéu mwa du bao ¢ dang luéi thd (100 x 100km). Xuét phét tir han ché dé, nhém nghién
ctru vé thién tai khi hau — truong Pai hoc California Santa Barbara, di két hop san
phdm mua tai tao ctia ho (CHIRPS) va GEFS dé chi tiét hda va hiéu chinh sai s6, cung
cap mot san pham mua dy béo c6 nhiéu dic tinh tét hon - CHIRPS-GEFS. San pham
CHIRPS-GEFS co thé dua ra mua du bao ngay t6i 15 ngay ¢ do phan giai 5x5 km ¢
pham vi toan cau. Mot dic diém néi bat nira 1a san pham nay hién nay cung cap sé liéu
mua dy bo theo thoi gian thyc. Pay 1a diéu rat hitu ich cho cac trung tam canh bao du
bdo tac nghiép c6 thé danh gia kiém dinh san pham nay cho hé thdng caa minh
(Meechaiya et al., 2020).



B4o c40 nay c6 muc dich gisi thiéu tng dung cta san pham CHIRPS-GEFS cho
luu vuc song Sesan va Srepok (LVS 2S) trong cng tac du bao tai nguyén nudc. Trung
tdm Canh béo va Du bao tai nguyén nudc (CEWAFO), 1a don vi hanh chinh su nghiép
doc 1ap thuéc Trung tdm Quy hoach va Diéu tra tai nguyén nuéc qudc gia (NAWAPI)
hién nay di va dang sir dung ngudn dit liéu du bao mwa dau vao duoc khai thac tir
Tong cuc Khi twong Thity van; tuy nhién ngudn dit liéu nay chi cung cap xu thé mua
cho thang tiép theo. Vi thé, hién nay Trung tim d3 va dang st dung nguon dit liéu du
bao mua dau vao duoc khai thac tir Téng cuc Khi twong Thay vin, két hop vai ngudn
dir liéu mua toan cau CHIRPS- GEFS dé phuc vu cong tac canh béo, dy bao tai
nguyén nudc mat cho LVS 2S.

2. Khu vuc nghién cau

LVS 2S 1a mét trong b N

nhiing thuong luu chinh cua song = fog DL

Mé Koéng ¢ luu vuc nam trén 2 ' ) o ¥ ol
nudc Viét Nam va Campuchia. i N

Dién tich lwu vgc S& San va s~ .

Srepok bén phia Viét Nam lan « :

lwot 12 11.465 km? va 18.061km2 ~— o e\ i

(Hinh 1).
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luu vuc Sé San. Hinh 1. Vi tri va ranh gidi luu vuc sdng 2S

Luong mua hang nam trong LVS 2S c6 su phan héa rd rét theo do cao. Lugng
mua & cic viing nui cao thuong 16n hon ¢ dia hinh thap. Do anh hudng bai ché do gio
mua, LVS 2S c6 hai mua r6 rét: mia mua va mua kho. Ngoai ra, ty vao dia hinh khac
nhau ma mua mua trong LVS 2S ciing c6 thoi gian khac nhau. Phan 16n cac vung
trong luu vyc, mua mua kéo dai tir thang 05 dén thang 10, trong khi nhitng viing gan
diy Trudong Son, mia mua tir thang 08 dén thang 12. Téng lwong mua hang nim trén
LVS Sesan cao hon so véi LVS Srepok (2.037 mm so vai 1,600 mm).

LVS 2S can mot lugng nude cho phat trién kinh té, chinh tri, va xa hdi. Tong
nhu cau sir dung nuéc toan hru vye trong nam 2019 cho LVS Sesan va Srepok la
639,21 triéu m?® va 2.301,74 triéu m3. Nhu cau cho tuéi chiém ty 1& cao nhét trong céc
ngudn st dung nuéc. Dy kién dén nam 2030, téng nhu cau s dung nuéc cho LVS
Sesan va Srepok lan luot 12 1.042,66 triéu m? va 2.707,96 triéu m2.



3. S6 liéu nghién ciru
3.1. Sé ligu mwa tram

Trén LVS 2S, hién co 27 tram do dugc st dung cho md hinh thuy vain NAM.
M6 hinh thiy vin NAM duoc dung dé mo phong luu lugng cho céc lIuu vuc sdng tu
dau vao mua va bdc hoi. Céc tram nay CO chudi sb liéu mua theo ngay trong khoang
thoi gian 1980-2017, trong d6 25 chudi sb liéu duoc do tir tram do mua va 2 chudi s6
lieu mua tai Mang But va Pik So Mei duoc tao ra bang dir liéu tir GSMAP (JAXA
Global Rainfall Watch) nham dam bao phan bé mua ving hop 1y.

3.2. S6 liéu Iwu Iwong

Dit liéu quan trac 1985 - 2013 cuia cac tram thuy van sau: Pak Mét, Kon Plong,
Giang Son, va B¢ Xuyén / Buon Tua Srah (Buc Xuyén tir nam 1985 - 2011 va Bubn
Tua Srah tir naim 2011 - 2013) dugc dung dé danh gia hiéu chinh va kiém dinh mo
hinh thiy van NAM. Hién nay, sé liéu quan trac cua cac tram nay dang duoc duoc tiép
tuc cap nhap thudng xuyén dé dam bao cho cong tac danh gia két qua khi thuc hién du
béo.

3.3. So ligu muwa dw bao tir TONY [ 35y Bio XU THE LUGNG MUA THANG
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doan thang (Hinh 2). (Ghi chii: TBNN duge tinh trong chudi s6 liéu 30 nam 1981-2010).

San pham CHIRPS-GEFS

hién nay dugc CEWAFO va don vi Hinh 2. Hinh anh thong tin dir bao mua trong
cong tac tai truc tiép vé tr may chu bdan tin du bao tai Website cua Trung tam du

tap tin (ftp server) cua nhom nghién b&o khi nwong thiiy van quoc gia
chu vé thién tai khi hau — truong Dai hoc California Santa Barbara

(https://data.chc.ucsb.edu/products/EWX/data/forecasts/ CHIRPS-
GEFS_precip_v12/daily_16day) hoac cong thong tin ClimateSERV cua SERVIR
(https://climateserv.servirglobal.net/).

Sau khi dir liéu toan cau CHIRPS-GEFS dugc tai vé, thong qua phan mém R
ching t6i trich xuat théng tin cho LVS 2S, bao géom ban d6 phan b4 khdng gian thoi
gian du bao mwa cho LVS 28 va cac tiéu ving du bo, va cac tram do mua (Chi tiét
quy trinh trich xuat xem Hinh 3). Ngoai ra, chiing toi ciing da tai vé dit lidu dy béo lich
sir cia CHIRPS-GEFS tir 2000-2016 dé phuc vu cho cong tac danh gia do tin cay cua
CHIRPS-GEFS.


https://data.chc.ucsb.edu/products/EWX/data/forecasts/CHIRPS-GEFS_precip_v12/daily_16day
https://data.chc.ucsb.edu/products/EWX/data/forecasts/CHIRPS-GEFS_precip_v12/daily_16day
https://climateserv.servirglobal.net/

Hinh 3. Quy trinh trich xudt sé liéu dw bdo mira CHIRPS-GEFS d¢ phén gidi 5x5
km cho LVS 28S.

ClimateSERV- (Python-based API)

CHIRPS-GEFS

Hydrosense- i
R-based programmin,

CHIRPS-GEFS ( prog 2

Ban d6 phan bd
thoi gian dy bao mwa ngay
cho cac tiéu vung tinh toan

Chi tiét hda dy bao mua ngay

Ban do phan bé khdng gian
dén tram do mua

dy bao mua ngay cho LVS 2S
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4. Panh gia mwa dw bao
4.1. So sanh sé ligu mira dw bao Vi muwa trgm

Chuing t6i sir dung hé sb tuong quan va sai s6 tuyét doi dé so sanh mua dy
bao CHIRPS-GEFS véi mua do tir tram do mua. Dé lam duoc diéu nay, ching
t6i trich xuat s liéu tir 6 ludi vé dang diém (pixel to point). Néu trong mot 6
ludi ¢o tir hai tram do mua tré [€n, ching toi tinh gid tri trung binh cua cac tram
do mua d6 1a dai dién cho diém.

Hé sé twong quan dao dong tir -1 dén 1, cang gan 1 hai chudi s6 liéu c6
tuong quan cang chat. Sai ) tuyét dbi danh gia d¢ léch tuyét doi trung binh cua
hai chudi s6 ligu. Sai s6 tuyét doi cang gan khong thi cang tét. Bé Chung toi co
danh gia hé sé tuong quan va sai sd tuyét doi cho CHIRPS-GEFS va KTTV so
véi mya tram (dix liéu du béo tir Tong cuc Khi twong Thiy vin) cho nim 2019
(Hinh 4). Két qua cho thay CHIRPS-GEFS c6 tuong quan cao hon va sai 6
tuyét dbi nho hon so véi KTTV khi so sanh véi mua tram.

Hinh 4. So sanh muwa dy bao (CHIRPS-GEFS va KTTV) voi mua tai tram. Day la
gid tri trung binh tir két qua so sanh tir 9 tram do muwa trong LVS 28 cho nam 2019.

—e—CHIRPS-GEFS --KTTV —0—CHIRPS-GEFS --KTTV

R-value
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Lead time (day) Lead time (day)



4.2. Ung dung dw bdo tai nguyén niwéc

Hién nay trong mo hinh thay dong luc MIKE 11 (do Vién Thuy Luc Pan Mach
- DHI xay dung), md hinh thay vin NAM d3 dugc tich hop dé tinh qué trinh dong
chay tir mua, md hinh MIKE BASIN dé tinh toan can bang nudc. Dy 1a mot bo cong
cu danh gia phu hop dé tinh toan du bao cho nhiéu ché do thuy van va diéu kién khi
hau khac nhau, trong d6 c6 LVS 2S. Dé dénh gia s6 liéu du bdo CHIRPS-GEFS trong
cng tac dy bao tai nguyén nudc, ching toi st dung md hinh thiy van NAM véi dau
vao la CHIRPS-GEFS dé mé phong luu luong nudc cho nim 2019. Chung toi ciing
1am twong tu cho s6 liéu dy béo tir Tong cuc KTTV dé so sanh. Cha y 13 mé hinh thay
vin NAM d3 dugc ching t6i kiém dinh dwa vao s6 liéu thuc do tir 1985-2013. Két qua
cho thay s liéu md phong luu lwong cia md hinh NAM dung CHIRPS-GEFS a khé
sat vé6i sb liéu thuc do (R? = 0.814), va tét hon so véi s6 liéu md phong luu luong cua
md hinh NAM dung sé liéu dy bao tir Téng cuc KTTV (R2 = 0.579) (Hinh 5). Nhu
viy, qua danh gia so bo cho nam 2019, sé liéu dy bdo CHIRPS-GEFS c6 twong quan
t6t Vi s6 liéu tai tram do mua. Khi dung CHIRPS-GEFS lam dau vao mua cho mo
hinh thay vin NAM, két qua md phong luu lugng ciing twong ddi tin cay. Do do,
ching toi quyét dinh sit dung CHIRPS-GEFS trong c6ng tac canh bao dy bao tai
nguyén nudc cua Trung tdm Canh béo du bao tai nguyén nudc.

Hinh 5. So sanh s6 liéu thang luu lwong thuc do va 6 liéu thang luu lwong mo
phong tir mé hinh thiy van NAM diing so liéu mua dy bao (CHIRPS-GEFS va
KTTYV) lam dau vao cho nam 2019 tai tram Giang Son, song Srepok.

——Thuc do Mb phéng tlr CHIRPS-GEFS M phéng tlr KTTV
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5. Két qua sir dung mwa dw bdo CHIRPS-GEFS trong hé théng tac nghiép caa
trung tdm canh bao dw béo

Trong hé thong tac nghiép cua trung tdm canh bao du béo, ban tin dy béo tai
nguyén nuéc theo thang 1a mot trong nhitng san pham cudi, nham cung cap cac théng
tin vé sb luong, chat lugng nudce, déng thoi du béo tong luong nude dén, lugng nudc
c6 thé khai thac st dung tai cac ving du bao va dua ra nhitng canh bao vé tai nguyén
nuéc nham phuc vu cdng tac quan 1y Nha nudce, cong tac diéu tra co ban va quy hoach
tai nguyén nudc. Hinh 6 1a ban d6 du bao tai nguyén nuéc mit trong thang 2/2021
(tong lugng nudc co thé khai thac sir dung va du bao nguy co thiéu nudc) cho LVS
Srepok. C6 thé nhan thay hau hét cac tiéu ving du bao dang trong nguy co thiéu nud
(co thé dén 40%). Li do c6 thé 1a day 1a giai doan it mwa cta ving trong khi nhu cau
sir dung nuée ting cao. Co thé thiy 1 viéc sir dung CHIRPS-GEFS 1a dau vao cho mé
hinh du bao tai nguyén nudc dua ra két qua phan bb khdng gian thira thiéu nuéc khé
hop 1y.



Hinh 6. Ban dé (a) liong nuée c6 thé khai thdc sir dung va (b) dw bdo nguy co thiéu
nudéc cho LVS Srepok, ngay phdt tin: Thang 02/2021. Nguon: http://cewafo.gov.vn/

(@) Lwong meoc c6 thé khai thac sir dung (b) Dy b&o nguy co thiéu nuéc
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6. Két luan

B4o c4o nay di danh gia bude dau sé lieu mua dy bdo CHIRPS-GEFS, cling
V6i dir liéu dy bdo cua Tong cuc Khi twong Thay vian phuc vy du bao cho luu vuc
s6ng Sé San va Srepok. CHIRPS-GEFS la mot trong nhitng san pham mua dy bao dai
ngay (15 ngay) véi do phan giai cao (6 ludi 5x5km) va duogc cap nhap thuong Xuyén
theo thoi gian thuc. Két qua danh gia cho thdy CHIRPS-GEFS c6 tuong quan tuong
d6i tét voi mua tram va mé hinh thuy van st dung CHIRPS-GEFS ¢ dudng qué trinh
Iwu lwong thang 1a twong ddi tin cay.

Cén tiép tuc nghién ciru chict xuat dir liéu ndy véi thoi doan dai hon (30 ngay),
cling nhu tiép tuc nghién cau cac nguon dir liéu toan cau phu hop khac dé phuc vu
hiéu qua cho cac ban tin thang, mua, nam dang thuc hién tai Trung tam.
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PREMILINARY RESULTS OF CHIRPS-GEFS IN OPERATIONAL
WATER RESOURCES FORECASTING SYSTEM - A CASE STUDY IN
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Abstract

Advanced forecasting water resources from monthly to seasonal and yearly timescales
has been receiving a lot of attention from society and stakeholders. To accurately accquire
forecated water resources, forecasted rainfall dataset plays a critical role. This study reports
premilinay results for a forecasted rainfall product — CHIRPS-GEFS over Sesan and Srepok
river basin. CHIRPS-GEFS provides medium-range daily rainfall forecast (up to 15 days) with
high spatial resolution (5 x 5 km) and is regularly updated in real-time. Our results indicate
that CHIRPS-GEFS exhibited considerable relationship with rain gauge. Also, hydrological
model using CHIRPS-GEFS as input produced reasonable forecasted streamflow. Starting from
November 2020, CHIRPS-GEFS has been intergrated in operational water resources
forecasting system of Center for Water Resources Warning and Forecasting.



MO HINH SO PANH GIA TAC PONG CUA BAO PEN TRUONG THUY
PONG LUC TAI VUNG VEN BO CHAU THO SONG HONG: MQT
NGHIEN CUU BIEN HINH VE SIEU BAO RUMMASUN (2014)

Lé Pirc Cuong?, P§ Huy Toan2 Nguyén B& Thiay?, Nguyén Minh Huan2*
M Vi¢n Nghién cizu Bién va Hdi ddo
@ Trung tam Pong luc hoc Thuy khi Méi trieong, Pai hoc Khoa hoc T nhién
®) Trung tam du bdo Khi twong-Thiiy vin Quoc gia
@ Khoa Khi twong Thuiy van va Hdi dwong hoc, Pai hoc Khoa hoc Ty nhién

Tom tit

Vuing ven be chau thé séng Hong la noi ¢6 ché dé thily triéu phirc tap véi nhiéu cira
song, lach va bai can ¢ ven bo phia Tay Vinh Bdc Bg, day la noi thwong xuyén chiu anh
huwong boi bdo. Trong nghién cizu nay, mé hinh ma ngu()n m¢ Delft3D da dwoc &p dung dé
mo phéng tdc déng cua siéu bdo Rammasun (2014) dén nhiing bién dong cua truong thuy
déng khu vc ven bo chau thé song Hong Két qua md phong cho thdy, téc gié tang gdp 6 lan
S0 Véi téc do gid trung binh mua. Toc do _dong chay tang mét va dé cao song cuc dai ding ké
tang lan lwot gdp 4 va 9 lan so Véi diéu kién binh thwong. Huwéng cua dong chay mat va
hwréng song chiu chi phéi ciia hweong gio. Muc nueéc tai cira song Ba Lat trong con bdo giam
chénh lgch 0,7m so vai kich ban khong co tac dong cua siéu bdo Rammasun.

1. Mé dau

Nam ¢ bo tay cia Vinh Bac Bo, viing ven bo chau tho séng Hong la cira séng
da nhanh dudi su chi phdi cia ché do nhat triéu. Trung binh mdi nam, dong bang song
Hong ¢6 2,0 - 2,5 con bado anh huong (QD 901/QD-BTNMT), trong nhimg ndm gan day
c6 xu hudng gia tang s6 ngay bdo. Ngay nay, mé hinh sé di tré thanh mot phuong tién
hiéu qua dé nghién ctu cac qua trinh tuong tac giira khi ap, gio, séng va dong chay,
danh gia anh huong cua con bao dén muc nude dang van chuyén bin cét, bién doi dia
hinh day... Dya trén mé hinh sb 3 chiéu, mét sé luong 1on cac nghién ctu md phong
s6 vé song, thuy triéu va dong chay dudi anh huong caa mot sé lwong 16n céc con bio
tai Vinh Bic Bo da duoc thuc hién.

Trong nghién ciru nay, chung toi da tién hanh phan tich thong ké cac con bao di
qua Vinh Bic Bo tir thang 7 dén thang 9 nim 2014 va ching t6i di lua chon mot
truong hop dai dién 1a siéu bdo Rammasun. Rammasun 1a mot con bio c6 cudng do rat
manh, thoi gian tac dong dai va quy dao di chuyén di qua Vinh Bac Bo. Thong qua
viéc 4p dung mot mé hinh ma nguon me, tién hanh két néi dong thoi cac mé dun thuy
dong luc, song, thuy triéu va truong khi twong trong siéu bdo Rammasun va md phong
tac dong ctia n6 dén dén truong thuy dong luc ving ven bo chau thd sdng Hong.

2. Khu vuc nghién cau

Ving ven bd chau tho séng Hong nam & phia tay cia Vinh Bac Bo (Hinh 1),
thudc ¢ ving can nhiét déi, noi day co6 hoat dong ap thap nhiét dsi va bdo dién ra
thudng xuyén vao mua hé. B3o co thé gay ra cac thién tai ¢ bién nhu nude bién dang,
dong chay manh, séng 16n va cac tham hoa bién khac, bdo c6 thé gay ra song cét &
dudi day bién, tham chi hinh thanh nén nhiing ranh va hé tai day bién.



Hinh 1. Khu vic nghién citu
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3. Tai liéu va phwong phap
3.1. Tai ligu

Dit liéu dugc sir dung trong nghién cau ndy bao gom: Puong b trich xuét tir
co so dir lieu World Vector Shorelines cia NOAA; Sé liéu do sdu ving ngoai khoi
trich xuét tir co s& dir liéu Gebco-2014, két hop véi dir lidu d6 sdu & ving ven bd duoc
s6 hoa tir ban dd ty 1¢ 1:50000 cta Cuc do dac ban dd; Tai bién long ngoai bién sir
dung bo hang s6 diéu hoa tir TPXO 8.0 véi 13 song triéu; Luu lugng nudc trung binh
mua tai bién long phia trong séng tham khao tir két qua cua mot s6 dé tai
KC.09.17/11-15 do Vién Tai nguyén va Moi trurong bién chu tri va thyc hién. Kich ban
mod phong khdng c6 bdo sir dung sb liéu gio trung binh mua nhiéu nam tai tram Hon
Dau; Quy dao di chuyén, téc do gid va ap suat cuc dai tai tAm bdo Rammasun dugc
khai thac tir co so dir liéu cua to chire khi twong Nhat Ban (JMA, 2014) (Hinh 2); S
liéu séng trong bao tai bién long phia bién duoc trich xuat tir két qua mé phong caa md
hinh WAVEWATCH-III Iy tir co s& dit liéu cua Trung tdm nghién ciu dir liéu Chau
A Thai Binh Duong (APDRC).

Hinh 2. Quy dao di chuyén cua siéu bdo Rammasun (2014)
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3.2. Phuwong phap

Hién nay, c6 nhiéu md hinh thiy dong luc ¢ kha ning tinh toan, mé phong cac
qua trinh dong luc, mo trudng nude nhu: soéng, dong chay va van chuyén bun tai khu
vuc ven bién dugc st dung phd bién trén thé gisi va dang duoc ung dung rong réi &
Viét Nam trong d6 ¢6 b6 mé hinh Delft3D cua Ha Lan. Trong nghién ciru nay, viéc ap
dung phuong phap luéi 16ng (Hinh 3), va tinh toan két hop dong thoi (online —
coupling) cta cac mo6 dun chinh la thuy dong luc, séng, dong chay va truong khi tugng
trong bio di dugc 4p dung dé danh gia tac dong cua siéu bdo dén trudong thuy dong
luc.

Co s¢ toan hoc cua mo hinh thuy dong luc la giai phuong trinh Navier Stokes
v6i chat long khong nén trong nudc ndng va phuong phap xap xi Boussinesq
(WL |Delft Hydraulics, 2010). Phuong trinh lién tuc (viet trong hé toa do cong truc giao):

a 1 a[(d+{)U [Gyy + 1 a[(d+v [Geel —0 (1)
at \a'I'G_'f'f \-"'G_Tm 9 v'fG_@v'm an

Trong d6 Q thé hién sy thém vao hay mat cua ngudn nuéc, sy bdc hoi va mua
trén 1 don vi dién tich; 77 14 cac thanh phan binh luu trong hé toa d6 cong tryc giao;

JG G, . e 5 s .

SN 13 cae hé so chuyén doi tir hé toa do Bé Cac sang hé tao do cong truc giao;
d 1a d6 sau tai diém tinh (d6 sau cia nudc dudi duong chuan “0 hai d6”); ¢ la muc
nuéc tai diém tinh (muc nudce trén 1 duong chuan); U, V lan luot la céc thanh phan

van téc theo céc huéng <77,
Hinh 3. Pham vi, ludi tinh va truong dé séu cua mé hinh
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Pé c6 co so danh gia tac dong caa bdo, mot kich ban mé phong hién trang
treong thay dong luc sir dung dicu Kién gio trung binh mua, va mét kich ban sir dung
trrong khi tugng (gio va ap suat) trong con bao Rammasun (Bang 1).

Bdng 1. Cac kich ban mé phong

Gio trung Gio, khi ap

Kich ban mé phong | Thuy triéu | Luu lugng Dong chay Séng binh mua trong bao

1) + + + + + -

2 + + + + - +




Két qua so sénh giita sO ligu myc nuéc tram Hon Dau va két qua md phong cua
md hinh ¢6 do sai so RMSE (Chai, T. va nnk, 2014) 1a 0,12 m (Hinh 4). Keét qua so
sanh cho thay do chinh xac gitra két qua md hinh va so liéu muc nudc tai tram Hon
Dau ca veé pha va do 1on.
Hinh 4. Két qud so sanh muc nurdc tai tram HON Dau va két qud tinh toan bsi mé hinh
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4. Két qua mo phéng

Két qua md phong cho thay, dudi tac dong truong gid trong bao, tai khu vuc
ctra s6ng Ba Lat dong chay tang mat trong con bao tang 0,25 — 0,3 m/s so vai kich ban
khéng c6 bdo. Trong thoi ky bio db bo vao Vinh Bac Bo, huéng dong chay chiu chi
phdi manh mé boi huéng gié trong bdo, huéng dong chay ting mit theo huéng Nam
Pong Nam chiém tan suat 16n nhat, sau d6 1a huéng Tay Nam, va hudéng Pong Bac
trong pha triéu 1én (Hinh 5). Tai ting day, do tac dong cua gié trong siéu b&o
Rammasun suy giam, huéng dong chay ting day c6 hudng cha dao 1a Tay Béc (di vao
phia trong song) va Pong Nam.

Hinh 5. Tdc déng cua siéu bdo Rammasun 1én c&c thanh phdn véc to dong chay tang
mat tai khu vuc ciza song Ba lat
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Dudi tac dong cua siéu bdo Rammasun gay nén hién tugng nudc rat tai vung
ven bo chau thé séng Hong vaoi muc nudce suy giam 0,7m tai khu vyc Hon Déau va
0,6m tai khu vuc cira song Ba Lat (Hinh 6). Do cao song cuc dai trong béo tai khu vuc
nghién cau I6n hon khoang 2m so vaéi kich ban khong cé tac dong cua bao, hudng

so6ng trong bao chiu sy chi phdi va tuong ddi dong nhat véi hudng gio trong siéu bio
Rammasu (Hinh 7).



Hinh 6. Tdc déng cua siéu bdo Rummasun tdi bién déng muc nuéc tai khu viec HON
Dau (a) va cuwa song Ba Lat (b)
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Hinh 7. Mgt sé keét qua md phong triong song trong siéu bao Rammasun tgi cac thoi
diém khi con bdo di chuyén vao Vinh Bac Bo
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5. Két luan

Nghién ctru nay da ap dung thanh céng md hinh ma nguén mo Delft3D, thong
qua viéc két nbi ddng thoi gitra cac moé dun vao md phong tac dong cua siéu bdo
Rammasun dén trudng thuy dong luc ving ven b chau thd séng Hong. Cac két qua
mo phong cho thay:

+Trong khoang thoi gian con béo tac dong dén khu vuc, chiéu cao song phia
ngoai khoi cira s6ng Ba Lat cao gap 9 1an so véi diéu kién bién binh thuong (Chiéu
cao song cuc dai dat 2m), huéng song twong ddi ddng nhat véi hudng gio.



+ Do tac dong cua tng suét gid bé mat, te d6 dong chay ting mat ting khoang
0,25 — 0,3 m/s so véi kich ban khdng cé bdo. Tai ting day (tir déi d6 su 5m ra phia
ngoai khot), tac dong cua hudng gio 1én hudng dong chay suy giam va dong chay tang
day van chiu chi phéi boi dong triéu.

+ Do khu vuc nghién ciru ndm & ria trai ciia con bio trong qué trinh di chuyén,
duéi tac dong cua dong chay gié bé mit, khdi nude ting mat di chuyén manh ra phia
ngoai khoi, gy nén hién tuong nudc rit tai ving ven bd chau th séng Hong véi muc
nuéc suy giam 0,7m so vai kich ban khong tinh dén tac dong cua béo.

6. Lol cam on

Nghién ctru nay duoc hd trg boi de tai nghién ciru khoa hoc cap Bo Tai nguyén
va Moi truong Viét Nam (MONRE), mé s6. 2018.05.16. Tap thé tac gia xin tran thanh
cam on du an.
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NUMERICAL MODELING OF THE IMPACT OF TYPHOON ON
HYDRODYNAMICS IN THE RED RIVER DELTA COASTAL AREA: A
CASE STUDY OF SUPER RAMMASUN TYPHOON (2014)
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©Vietnam National Hydro-meteorological Forecasting Center
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Abstract

The Red River Delta is a complex tidal estuary with many channels and shoals in the
Gulf of Tonkin, which was affected by typhoon frequently. An open-source coupled numerical
model based on Delft3D was established and validated, using to simulate the hydrodynamic
changes due to the typhoon Rammasun in the. The results indicated that, wind velocity
increased by 6 times. Wind direction transferred from northerly, controlled by monsoon, to
southerly due to the effect of typhoon, and further rotated anticlockwise with the westward
movement of typhoon. Accordingly, current velocity and significant wave height increased
distinctly by 4 and 9 times, respectively, more than the normal condition. Directions of
current and waves also changed along with the wind direction. The southeastwardly current
induced by typhoon resulted in strong sea level decease, by about 70 cm around the Ba Lat
River mouth.
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XAY DUNG BAN PO NGAP LUT TREN LUU VUC
SONG KIEN GIANG

Lé Vin Tuan!, Vii Vin Thing?, Phung Puc Chinh?,
Ping Thi Lan Phwong?, Ping Thu Hién®

Vién Khoa hoc Khi tuwong, Thiiy van va Bién doi khi hdu

Tom tit
Bai bao nay trinh bay két qua xay dung cac ban dé ngdp lut neong ing Véi tan sudt li

1%, 2%, 5%, 10% va 20% ¢ Leu viec s6ng Kién Giang (Qudng Binh). Két qua da xdc dinh duoc
dién tich, @ sau ngdp lut cia cac khu viee trén heu viec song Kién Giang, dong thoi két qua
ciing cho thay ngdp lut Xdy ra thuwong xuyén ¢ hai bén bo séng, ving ha heu va khu viee dong
bang thdp, triing.

Tir khoa: 1, tan sut 1d, ngap lut, ban d6 ngap lut, khu vuc ngap lut.
1. Mé dau

Quang Binh 1a mot trong nhitng tinh duyén hai Mién Trung, c6 dic diém khi
hau va dia hinh hét sirc phic tap. B&o, lut thuong xay ra tir thing IX den giira thang
XII hang ndm, tap trung vao cac thang X va XI. Khi bdo, ap thap nhiét déi xay ra kem
theo mua 16n, triéu cudng dang cao gay ngap lut & déng bang, 1i quét & mién nii.
Trung binh mdi nam trén khu vuc Quang Binh ¢6 2 dén 3 tran .

Gan day nhat |a tran mua 1d xay ra tir ngay 13 dén ngay 15 thang 10 nam 2016,
do anh huong cua ap thap nhiét déi, khu viuc Quang Binh c¢6 mua to dén rat to, tong
luong mua phd bién tir 600-900mm (Pong HGi mua 920 mm) gay 1 lut trén dién
rong, khién hang ngan cin nha ven song Kién Giang sdng Gianh ¢ cac huyén Tuyén
Hoa, Quang Trach, Thi xd Ba Bon, huyén B6 Trach, thanh phd Bong Hai va huyén Lé
Thuy chim trong 1d.

Céc thién tai anh huong cuc ky nghiém trong toi su phat trien kinh té - xa hoi
Vva cudc séng con nguoi. O Viét Nam, viéc canh bao phuc vu cong tac phong tranh
thién tai con han ché, nhat 1a ddi véi céc tinh chju anh huong truc tiép va thuong
xuyén nhu tinh Quang Binh. Vi vay, Hoi Chit thap d6 Viét Nam (VNRC) phdi hop véi
Hoi Chit thap do6 Puc (GRC) xay dung céc ban do canh bao ngap lut trén luu vuc séng
Kién Giang tinh Quang Binh &ng voi cac tan suat 1ii 1%, 2%, 5%, 10%, 20%, tir d6 co
thé tng pho kip thoi khi mua 1i xay ra.

2. Phuong phap va so liéu

Str dyng sb liéu muc nudce tai cac tram thuy van Pong Hoi, Kién Giang
va Lé Thuy, twong ttng vai cac giai doan 1980-2015, 1976-2015 va 1980-2015.

Hién nay, trén cac sdng thudc dia phan tinh Quang Binh c6 sé liéu do
dong chay khong day du, khong da dai va khéng cé sé liéu mat cat long dan nén
khong thé sir dung mo hinh toan dé md phong ngap lut. Bai vay, di sir dung s liéu
muc nuéc 16n nhat Gng vai cac tan suat 1d 1%, 2%, 5%, 10%, 20% va ban d6 dia hinh
DEM 5x5m cho ving ddng bang ven bién va 15x15m cho khu vyc mién nii két hop
V6i diéu tra khao sat dé xay dung ban d6 ngap lut cho luu song Kién Giang tng véi
C4C tan suat 1d twong Gng.

Trong nghién ctu st dung phuong phap GIS dé xac dinh cac khu vuc c6 kha
nang ngap lut, sau d6 két hop véi sé lidu diéu tra khao sat dé xay dung ban dd
ngap lut. Céac budc thuc hién nhu sau:



Buwdc 1: Bién tdp, xit 1y s6 liéu muc nuedc tai c&c tram thiy van trén heu viec song Kién
Giang.

Buwdc 2: Tinh todn muc nuéc ing véi tan sudt lii 1%, 2%, 5%, 10%, 20%.

Tir chudi s6 liéu thu thap, tong hop mdi nam gia tri myc nudc 16n nhat tai cac
tram trén séng Kién Giang. Str dung duong tan suat 1y luan theo phuong phéap Pearson
111 (PIII) va thu dugc két qua muc nudce tai cac tram (ng Vai tan suat 1i 1%, 2%, 5%,
10% va 20% duoc trinh bay ¢ Bang 1.

Hinh 1. Muc nuéc ngay lén nhdt tai tram Kién Giang

Gia tri Hmax tai tram Kién Giang

A ~ |\

Bang 1. Muc nudc iing Véi CAc tan sudt lii trén séng Kién Giang (cm)

Tan suit (P%)

Tram 1 2 5 10 20
D{‘)ng Hai 213,82 203,71 188,79 175,79 160,36
Kién Giang 1703,59 | 1641,736 | 1551,10 1472,63 1380,20
Lé Thuay 389,42 371,95 346,32 324,11 297,92

< Budc 3: Xay dung cac ban do ngap lut tng vai cac tan suat 1a 1%, 2%, 5%,
10%, 20%.
< Budc 4: Diéu tra khao sat, xac dinh vét 1 ctia cAc tran 1 da xay ra va vi tri
c6 kha ning ngap lut tng Vi c4c tan suat.
< Buéc 5: Hiéu chinh ban d6 ngap lut tng vai cac tan suat 1a 1%, 2%, 5%,
10%, 20% sau khi diéu tra khao sét.
3. Két qua tinh toan

3.1. Ban do ngdp lut 6 luu viee séng Kién Giang twong img voi tan sudt li
Két qua tinh toan ngap lut trén luu vyc séng Kién Giang tng vai 1 tan suat 1i
1% dugc trinh bay trong Bang 2, Hinh 1.
Bang 2. Dién tich (km?) va ty 1¢ phan tram (%) ngdp lut tai cac huyén trén heu virc
song Kien Giang wng voi tan suat li

TT| Huyén | Téng | 0-1m | 12m | 2-3m | 3-4m | 45m | 5-6m | 6-7m | >7m

Dién tich ngap lut véi tan suit lii 1%

S . 29,77 | 27,98 1,40 0,33 0,06 0,01 0,00 0,00 0,00
1 | Pong Héi

19,12% | 17,97% | 0,9% | 0,21% | 0,04% | 0,01% | 0% 0% 0%




TT Huyén Téng 0-Im 1-2m | 2-3m | 3-4m | 4-5m | 5-6m | 6-7m >7m
» | LeTh 188,79 | 12,14 | 21,70 | 28,59 | 26,73 | 32,17 | 26,83 | 31,10 | 9,53
é
i 13,33% | 0,86% | 1,53% | 2,02% | 1,89% | 2,27% | 1,89% | 2,2% | 0,67%
. 91,78 6,03 22,60 | 8,02 | 13,80 | 12,98 | 11,32 | 16,91 | 0,12
3 | Quang Ninh
7,7% | 051% | 1,9% | 0,67% | 1,16% | 1,09% | 0,95% | 1,42% | 0,01%
Téng 310,34 | 46,15 | 45,7 | 36,93 | 40,6 | 4516 | 38,15 | 48,01 | 9,65
Dién tich ngap lut véi tan suit 1ii 2%
S . 19,49 3,71 15,49 | 0,24 0,05 0,00 0,00 0,00 0,00
1 | bong Héi
12,52% | 2,38% | 9,95% | 0,15% | 0,03% | 0% 0% 0% 0%
o | LaThi 182,42 | 11,69 | 23,20 | 28,25 | 27,99 | 31,68 | 30,90 | 22,29 | 6,42
é
i 12,88% | 0,83% | 1,64% | 1,99% | 1,98% | 2,24% | 2,18% | 1,57% | 0,45%
. 90,15 5,82 23,12 | 10,44 | 13,09 | 11,91 | 15,27 | 10,45 | 0,06
3 | Quang Ninh
7,56% | 0,49% | 1,94% | 0,88% | 1,1% 1% | 1,28% | 0,88% | 0,01%
Téng 292,06 | 21,22 | 61,82 | 38,92 | 41,12 | 4359 | 46,18 | 32,74 | 6,48
Dién tich ngap lut véi tan suit 1ii 5%
S . 18,02 | 17,02 0,78 0,18 0,04 0,00 0,00 0,00 0,00
1 | bong Héi
11,57% | 10,9% | 0,5% | 0,12% | 0,03% | 0% 0% 0% 0%
> | LaThi 176,88 | 15,39 | 26,11 | 26,45 | 30,87 | 30,16 | 35,30 | 8,66 3,94
¢y 12,49% | 1,09% | 1,84% | 1,87% | 2,18% | 2,13% | 2,49% | 0,61% | 0,28%
. 87,01 | 2247 6,37 | 11,75 | 13,93 | 10,69 | 19,42 | 2,32 0,06
3 | Quang Ninh
73% | 1,89% | 0,53% | 0,99% | 1,17% | 0,9% | 1,63% | 0,19% | 0,01%
Téng 281,91 | 54,88 | 33,26 | 38,37 | 44,83 | 40,85 | 54,73 | 10,99 | 4,01
Dién tich ngap lut véi tan suit 1ii 10%
3 . 15,86 | 15,05 0,63 0,15 0,03 0,00 0,00 0,00 0,00
1 | Pong Héi
10,19% | 9,67% | 0,4% | 0,1% | 0,02% | 0% 0% 0% 0%
2 | LeTh 167,58 | 13,00 | 28,50 | 25,68 | 32,78 | 29,11 | 3193 | 4,01 2,56
¢ 11,83% | 0,92% | 2,01% | 1,81% | 2,31% | 2,06% | 2,25% | 0,28% | 0,18%
. 81,85 | 18,73 7,76 | 12,58 | 13,71 | 11,72 | 17,24 | 0,12 0,00
3 | Quang Ninh
6,87% | 1,57% | 0,65% | 1,06% | 1,15% | 0,98% | 1,45% | 0,01% | 0%
Téng 265,29 | 46,79 | 36,89 | 384 | 46,51 | 40,83 | 49,17 | 4,13 2,57
Dién tich ngap lut véi tan suit 1ii 20%
S . 14,37 | 13,74 | 0,50 0,11 0,02 0,00 0,00 0,00 0,00
1 | Pong Héi
9,23% | 8,82% | 0,32% | 0,07% | 0,01% | 0% 0% 0% 0%
o | LaThi 160,15 | 16,46 | 27,91 | 27,28 | 32,76 | 35,64 | 16,79 | 1,81 1,52
é
i 11,31% | 1,16% | 1,97% | 1,93% | 2,31% | 2,52% | 1,19% | 0,13% | 0,11%
, . 61,76 3,85 8,43 | 12,79 | 11,79 | 17,45 | 7,39 0,06 0,00
3 | Quang Ninh
518% | 0,32% | 0,71% | 1,07% | 0,99% | 1,46% | 0,62% | 0,01% | 0%
Téng 236,27 | 34,04 | 36,84 | 40,18 | 4456 | 53,1 | 24,18 | 1,87 1,52




Hinh 2. Ban do ngdp lut trén heu viec s6ng Kién Giang, tinh Quang Binh sing
vai cac tan suat li
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3.2. M{jt 56 nhén xét

Tur két qua tinh toan ngap lut & luu vuc sdng Kién Giang & trén cho thay:



-Ung véi tan sut 1ii 1%: trén luu vuc séng Kién Giang c6 khoang 343,60km? bj
ngap, trong dé c6 khoang 46,15km? bi ngap sau tir 0-1m, khoang 45,7km? bi ngap sau
tir 1-2m, khoang 36,93km? bi ngap sau tir 2-3m.

- Ung véi tan suat 1d 2%: trén luu vuc séng Kién Giang c6 khoang 323,61km?
bi ngap, trong d6 c6 khoang 31,05km? bi ngap sau tir 0-1m, khoang 72,66km? bi ngap
sau tir 1-2m, khoang 49,54km? bi ngap sau tir 2-3m

- Ung vai tan suat 1i 5%: trén luu vyc sdng Kién Giang c6 khoang 310,89km?
bi ngap, trong d6 c6 khoang 65,29km? bi ngap sau tir 0-1m, khoang 44,08km? bi ngap
sau tir 1-2m, khoang 46,08km? bi ngap sau tir 2-3m.

- Ung véi tan suat i 10%: trén luu vuc sdng Kién Giang c6 khoang 291,80 km?
bi ngap, trong d6 c6 khoang 57,12km? bi ngap sau tir 0-1m, khoang 47,63km? bi ngap
sau tir 1-2m, khoang 43,81km? bi ngap sau tir 2-3m.

- Ung Véi tan suét i 20%: trén luu vuc séng Kién Giang ¢ khoang 238,28km?
bi ngap, trong d6 c6 khoang 35,63km? bi ngap sau tir 0-1m, khoang 37,19km? bi ngap
sau tr 1-2m, khoang 40,23km? bi ngap sau tir 2-3m.

4. Két Luan

Trén luu vuc s6ng Kién Giang, ngap lut thuong xay ra & ca hai bo séng va ving
ha luu. Cac xa doc theo hai bo song ¢ cac huyén Quang Ninh, L& Thuy bi anh huong
nghiém trong bai i lut.

Ngoai ra, phan ha luu song 1a ving dong bang thép, triing nhu mot 10ng mang
himg nudc, boi vay khi mua 1t thuong gay ngéap lut. Hon nita, ving ha Iuu song Kién
Giang lai 1a khu d6 thi (Thanh phé Dong Hoi, va thi tran Quan Hau cua huyén Quang
Ninh) néu bi ngap lut cao, thiét hai vé tai san sé& rat Ion.

Loi cam on: Bai bao nay duoc trich din tir két qua caa hop tac nghién cau:
“Dir liéu thién tai cua tinh Quang Binh danh gia hién trang va cach st dung hé thong
du béo, canh b&o sém” gitta VNRC va GRC.
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BUILDING THE INUNDATION MAPS IN THE KIEN GIANG RIVER BASIN

Le Van Tuan!, Vu Van Thang?, Phung Duc Chinh?,
Dang Thi Lan Phuong? Dang Thu Hien®

Vietnam Institute of Meteorology, Hydrology and Climate change
Abstract

This paper presents the results of the building the inundation maps corresponding to the
flood frequencies of 1%, 2%, 5%, 10%, and 20% in the Kien Giang river basin (Quang Binh).
The results have determined the flooding areas and depths of areas in the Kien Giang river
basin, and the results also showed that flooding occurs frequently on both sides of the river,
downstream and in the low, sunken field.



DPANH GIA PAP HA LUU SONG DINH TRONG VIEC PIEU TIET LU,
NGAN CHAN XAM NHAP MAN PHUC VU PHAT TRIEN KINH TE
VUNG HA LUU SONG DINH TiNH NINH THUAN

Nguyén Sy Thoai
Dai Khi twong Thuy van Tinh Ninh Thudn

Tom tit

~ Ninh Thugn 1 mét trong nhang tinh bj dnh huong nhdt bai thién tai phic tap va bién
doi khi hgu. Dia hinh hon hop giiza mién nui, dong bang va khu vuc ven bién cé bo biéen dai.

Ninh Thudn thuong xuyén doi mat véi cac hién teong thoi tiét khdac nghiét hon nhu lii
lut, di kem voi x6i lo bo bién va nhiem man. Cac hién twong nay gay ra tac dong dang ké doi
véi ndng nghiép, ngur nghiép, cap nudce tudi tiéu, cap nudce do thi, maoi truong va sinh thai.

Theo cac dir liéu trong vong 5 nam qua, han han hang nam da gdy ra tinh trang thiéu
nieée cho hon 5.000 ha lia, thiéu nuéc sach cho khodng 15.000 d@én 20.000 hé gia dinh. Thiét
hai ndng nghiép wdc tinh hang tram ty dong tong di¢n tich chay rumg la hang tram ha, thict
hai hang ty dong; tan sudt lii/so trdn lii ngay cang gia tang, anh huwéng dén hon 600 ha nuéi
trong thay san.

- Nhitng thay déi trong viéc phan bé lieong muea cé thé dan dén sw gia tang hodc giam
dong chay tai mét so khu vuc;

- Tan sudt li va mirc d¢ nghiém trong cua han hdn ngay cang ting do sw gia ting
hogc giam tong lwong mua;

- Dong chdy cua séng va s phan phai dong chdy sé bi anh hwong, xam nhdp mdn gia
tang vao trong vung;

Trong nhitng nam qua; tinh da xdy dung 21 hé chita nweée dwa vao sir dung véi tong
dung tich ho 1a 194,27 triéu m® véi ‘nang lyc tudi thiét ké la 16.692ha va 03 dap dang Ién
(dap sbng Pha, Nha Trinh, LAm Cdm) si dung nguon nudc xd cua nha may thiy dién Da
Nhim. Trén dia ban tinh Ninh Thudn con ¢é 57 ddp dang xay dung trén cac séng sudi nhé cap
nude twdi cho 1.344ha dat canh tac ndng nghiép.

Pap va ho chira diroc X8y dung nhung chwa hoan chinh ddn dén hiéu qua thap va viéc
Kiém sodt nuoc trong mua mua va mia khé kém. Do do, tai nguyén nuwoc can duwoc tich hop
quan ly tai ca thuwong luu va ha luu.

Viéc sir dung nieéc ciia ngwoi dan ving ha heu, dac biét 1a khu viee thanh phé Phan
Rang — Thap Cham, khu viec ciza sdng Dinh cha yéu dira vao nguon nuwéc song Dinh va khai
thdc nwéc ngam. Vi vdy xay dung ddp ngdan man, tich triz medc trong mua khé, diéu tiét meéc
trong maa lii ¢ y nghia quan trong trong viéc phong chong va giam nhe thién tai trén dia
ban tinh Ninh Thudn. Viéc hoan thanh ddp song Dinh, danh gia tinh trgng xam nhdp man,
thodt lii viing cira sdng tir do dua ra cdc gidi phép tich ing 1a nhiém vu rdt can thiét va quan
trong.

Chinh vi vdy: D dn ddp ha lwu séng Dinh dwoc thyec hién theo Quyét dinh 2171/0P-
UBND ngay 2-10-2015 cza UBND tinh Ninh Thugn.



Hinh 1: Phdi canh D dn Bdp-cau giao théng séng Dinh.

1. Mé dau

Song Dinh (Song Cal) la sbng 16n nhét cua tinh, dai hang trim km, c6 hudng
chay tr Bic-Dong Bic vé phia Nam-Dong Nam va 1a hop luu cua nhiéu sdng sudi
nhé. Phan I6n luu vyc sdng Dinh chay qua cac ving ndi cao, chi dén vi tri cach cua
song khoang 16,0 km dia hinh m&i mé rong dan tao nén ving dong bang ban son dia
va dong bang ven bién. Dong chay trén sdéng Dinh rat doi dao, binh quin hang nim
khoang 2,5 ty m3. Tuy nhién, do dong chay phan phéi khong déu nén mua lii thudng
tap trung trén 80% lugng dong chay trong nam, gy nén tinh trang ngap lut trén dién
rong hai bén bo song Dinh. Mua kho lugng dong chay chi chiém khoang 15% dén
20% lugng dong chay trong nam gay kho han, xam thyc man vang ha luu.

Ngay 19-4-2020, cong trinh da ha van dong nudce cong trinh dap ha luu Song
Dinh, bit dau thuc hién nhiém vu diéu tiét nuéc. Khi dong nudc 6 cira van véi cao
trinh 3,2 m, cdap co chirc ning ngin khong cho nuéc bién xam nhap min, ddng thoi
tich trir dung tich trén 3,5 triéu m3 nudc ngot ving ha luu phuc vu cho san xuat, sinh
hoat, tao canh quan sinh thai hai bén bo song. Pay la cong trinh ap dung céng nghé
méi trong nganh thay loi dé ngan man, trit ngot 16n nhat ca nude hién nay. Hé théng
c4c ctra van, dugc tich hop bai ¢éng nghé van hanh lién hoan tai khu vuc diéu hanh
tong hodc ¢ thé van hanh déong mo ting ctira van riéng. Khi can thiét, cac cta van
d6ng loat dang 1én dam bao thoat lil va ha xudng chan dong trong khoang 30 phit.
2. Panh gia vai tro cia dap ha luu séng Dinh trong viéc phong chéng giam nhe
thién tai

Dé danh gid vai tro ctia dap ha luu song Dinh trong viée ngin man va tiéu thoat
18, tién hanh thu thap sé liéu do man, muc nudc tai cac tram & hinh 2, tinh toan va
danh gia. SO liéu thu thap s& tap trung vao trude khi va sau khi dong cac cira dap dé
ngan nudc.



Hinh 2: Vi tri dap ha luu song Dinh va cdc tram do khao sat man, li

Ninhy Tihtan

N huocvg
tp P_Qan Rai

Tram do(‘do:man: va doiLd) BaojLo

Phuse Dan

2.1. Co so dit ligu danh gia
- 86 liéu diéu tra khao sat tinh hinh nudc nhiém man duoc tién hanh do dac lién

tuc 24 gio/ngay thoi ky thang 3, 4, 5 nam 2020; Thoi gian do dac 6 ngay, bao gom 3
ngay trudc khi mo dap va 3 ngay sau khi dong ctra dap.

- Tap bdo céo danh gia tinh hinh han han, nhiém min cia S& Néng nghiép va
Phat trién thon tinh Ninh Thuan.

- S liéu danh gia tinh hinh tiéu thoat nudc 1i duoc thu thap sé liéu muc nuéc
tirng gio cua nhitng ngay co6 1a 16n (tai tram thuy van Pao Long va Tan My trén song
cai), thoi diém cac ctra dap déu dugc mo.

- Tép bdo cdo danh gia tinh hinh thiét hai do 1t 16n ngay 29, 30/11 nam 2020
cta Van phong Ban chi dao Phong chong thién(PCTT) tai tinh Ninh Thuan.

2.2. Thuc hign phwong phap danh gia

Viéc danh gia duoc tinh toan trén bo sé liéu do dac, khao sat bao gom céc gia
tri: Trung binh, cao nhit, thip nhét, thu thap sé liéu diéu tra, khao sat, thuc dia; Béo
cao tinh hinh thiét hai thién tai cua co quan: Van phong Ban chi dao PCTT tinh Ninh
Thuan; S& Nong nghiép va Phat trién Nong thon dé phan tich so sanh muc d thiét hai
cua 2 loai hinh thién 1i lut, Xdm nhap man tai vung ha Iuu séng Dinh 2 bén dap.

3. Panh gia vai tro cia dap ha lwu song Dinh trong viéc ngian chin xam nhap
man, tiéu thoat lu
3.1. Danh gia dip ha luu song Dinh trong viéc ngdan chan xam nhdgp man

Mua kho nam 2020 1a nam xay ra kho han rat nang xay ra trén dja ban tinh
Ninh Thuéan, dac Qiét la vung ven bién, tur gitra thang 11/2019 dén 20/5/2020 trén dia
ban tinh mai bat dau c6 mua( khoang 6 thang). Ngay 19/4/2020, cong trinh dap ha luu



song Dinh d3 ha van déng nudc, bat dau thyc hién nhiém vu diéu tiét tich nuée nuéc
phuc vu c6ng tac phong chdng khé han, thiéu nuéc, xam nhap nhiém min vang ha luu.
Dién bién tinh trang xam nhap man tai thoi ky nay duoc tong hop qua biéu thdng ké
do dac khao sat, phan tich dudi day.

Bang 1: Sé liéu do dac khdo sdt dg mén trude khi dong cdc dap tai tram do Pao Long
ngay 25,26 thang 3 va ngay 1 va 8,9 thang 4 nam 2020

Ngay gio do khao | POMan | Ngay gi¢r do khao rf]);n Ngay gio do khao | PO man
sat man (%0) sat man (%0) sat man (%0)
25/03/2020 06:00 3.547 31/03/2020 23:00 1.990 08/04/2020 05:00 | 10.116
25/03/2020 07:00 6.619 01/04/2020 00:00 2.062 08/04/2020 06:00 | 10.108
25/03/2020 08:00 10.876 01/04/2020 01:00 1.802 08/04/2020 07:00 | 12.963
25/03/2020 09:00 21.18 01/04/2020 02:00 2.696 08/04/2020 08:00 | 17.165
25/03/2020 10:00 14.065 01/04/2020 03:00 5.820 08/04/2020 09:00 | 15.703
25/03/2020 11:00 14.78 01/04/2020 04:00 10.958 | 08/04/2020 10:00 16.09
25/03/2020 12:00 12.093 01/04/2020 05:00 4.757 08/04/2020 11:00 | 18.552
25/03/2020 13:00 10.676 01/04/2020 06:00 5.460 08/04/2020 12:00 | 17.348
25/03/2020 14:00 8.19 01/04/2020 07:00 7.530 08/04/2020 13:00 | 14.641
25/03/2020 15:00 8.073 01/04/2020 08:00 8.998 08/04/2020 14:00 | 12.296
25/03/2020 16:00 7.201 01/04/2020 09:00 11.052 | 08/04/2020 15:00 | 11.584
25/03/2020 17:00 7.029 01/04/2020 10:00 12.313 | 08/04/2020 16:00 | 10.572
25/03/2020 18:00 6.581 01/04/2020 11:00 16.887 | 08/04/2020 17:00 | 11.497
25/03/2020 19:00 5.841 01/04/2020 12:00 10.203 | 08/04/2020 18:00 | 11.187
25/03/2020 20:00 9.641 01/04/2020 13:00 10.025 | 08/04/2020 19:00 | 14.179
25/03/2020 21:00 13.828 01/04/2020 14:00 9.595 08/04/2020 20:00 | 14.518
25/03/2020 22:00 15.165 01/04/2020 15:00 9.868 08/04/2020 21:00 | 16.698
25/03/2020 23:00 15.363 01/04/2020 16:00 7.364 08/04/2020 22:00 | 17.168
26/03/2020 00:00 5.45 01/04/2020 17:00 7.156 08/04/2020 23:00 19.55
26/03/2020 01:00 6.699 01/04/2020 18:00 4.162 09/04/2020 00:00 | 14.632
26/03/2020 02:00 8.221 01/04/2020 19:00 3.970 09/04/2020 01:00 8.995
26/03/2020 03:00 8.171 01/04/2020 20:00 3.352 09/04/2020 02:00 | 10.237
26/03/2020 04:00 7.032 01/04/2020 21:00 3.067 09/04/2020 03:00 | 11.361
26/03/2020 05:00 6.777 01/04/2020 22:00 2.766 09/04/2020 04:00 9.717
B 9,712 B 6.827 B 13.620
Max 21.180 Max 16.887 Max 19.550
Min 3.547 Min 1.802 Min 8.995

Bang 2: Sé liéu do dac khdo sdt dé mén sau khi déng cdc dap tai tram do Pao Long
g 4 vangay4,5va 10,11 thang 5 nam 2020

ngay 22,23 than

Ngay gio do khao
sat man

Do man

(%0)

Ngay gio do khao
sat man

bo
man

(%0)

Ngay gio do khao
sat man

Do man

(%0)




bo

Ngay gio do khao | POMan | Ngay gio do khao man | Ngay gio do khao Do man
sat man (%0) sat man %0) sat man (%0)
22/04/2020 04:00 2.689 04/05/2020 02:00 1.557 | 10/05/2020 20:00 | 0.311
22/04/2020 05:00 2.798 04/05/2020 03:00 1.700 | 10/05/2020 21:00 | 0.256
22/04/2020 06:00 2.736 04/05/2020 04:00 1.591 | 10/05/2020 22:00 | 0.219
22/04/2020 07:00 2.965 04/05/2020 05:00 1.729 | 10/05/2020 23:00 | 0.213
22/04/2020 08:00 3.105 04/05/2020 06:00 1.918 | 11/05/2020 00:00 | 0.209
22/04/2020 09:00 3.030 04/05/2020 07:00 1.844 | 11/05/2020 01:00 | 0.202
22/04/2020 10:00 3.089 04/05/2020 08:00 1.934 | 11/05/2020 02:00 | 0.208
22/04/2020 11:00 1.874 04/05/2020 09:00 1.803 | 11/05/202003:00 | 0.279
22/04/2020 12:00 1.780 04/05/2020 10:00 1.799 | 11/05/2020 04:00 | 0.227
22/04/2020 13:00 1.893 04/05/2020 11:00 1.833 | 11/05/2020 05:00 | 0.196
22/04/2020 14:00 1.894 04/05/2020 12:00 1.956 | 11/05/2020 06:00 | 0.223
22/04/2020 15:00 1.904 04/05/2020 13:00 1.830 | 11/05/202007:00 | 0.218
22/04/2020 16:00 1.990 04/05/2020 14:00 2.020 | 11/05/2020 08:00 | 0.238
22/04/2020 17:00 1.903 04/05/2020 15:00 1.849 | 11/05/202009:00 | 0.219
22/04/2020 18:00 1.844 04/05/2020 16:00 1.916 | 11/05/2020 10:00 | 0.167
22/04/2020 19:00 1.843 04/05/2020 17:00 1.903 | 11/05/2020 11:00 | 0.150
22/04/2020 20:00 1.775 04/05/2020 18:00 1.957 | 11/05/2020 12:00 | 0.144
22/04/2020 21:00 1.739 04/05/2020 19:00 1.941 | 11/05/2020 13:00 | 0.194
22/04/2020 22:00 1.513 04/05/2020 20:00 1.905 | 11/05/2020 14:00 | 0.256
22/04/2020 23:00 1.466 04/05/2020 21:00 1.905 | 11/05/2020 15:00 | 0.256
23/04/2020 00:00 1.520 04/05/2020 22:00 1.920 | 11/05/2020 16:00 | 0.490
23/04/2020 01:00 1.541 04/05/2020 23:00 1.895 | 11/05/2020 17:00 | 0.247
23/04/2020 02:00 1.715 05/05/2020 00:00 1.833 | 11/05/2020 18:00 | 0.229
23/04/2020 03:00 1.538 05/05/2020 01:00 1.828 | 11/05/2020 19:00 | 0.236
TB 2.089 TB 1.849 TB 0.233
Max 3.105 Max 2.020 Max 0.490
Min 1.466 Min 1.557 Min 0.144

Qua bang 1: Khi cac cira dap déu dugc mé, lic nay muc nudc thuy triéu ngoali
bién dang cao, nudc bién xam nhap vao sau vao thugng ngudn qua diém do min cau
Pao Long, 6 min cao nhat 1én dén 21.18%., d6 man trung binh dat 7-13%o, thap nhat

dat 2.089%o.

Qua bang 2: Khi c4c cira dap déu dugc dong, phuc vu viée tich nuéc phong
trng han han, thiéu nuéc, l4c ndy myc nude thuy triéu ngoai bién khdng dang cao Ién,
nuéc bién khéng xam nhap vao sau trong thuwong nguon, xem xét tai diém do man cau
Pao Long, d6 min cao nhit dat 3.105%,, 46 man trung binh dat 1-2%o, thip nhat la
0.144%.. D6 man 16n nhat quan tric dugc déu dudi 4%o, co ban dam bao nuéc cho
sinh hoat va tudi triéu cho cay trong.




Thiét hai do hénqhén, thiéu nuéc, x@m nhap man. Theo b&o cao cao cua So
Nong Nghiép va phat trién Nong thon tinh dén ngay 9/7/2020 khu vuc phia trén dap ha
luu s6ng Dinh khong bi thiéu nudc va xam nhap man. Tinh hinh thiét hai cdy trong va
vat nu6i la khéng xay ra.

3.2. Danh gia dap ha lwu song Dinh trong viéc tiéu thodt lii
_Trong cac ngay 29-30/11/2020 dén ngay 1/12/2020, khu vyc tinh Ninh Thuan
da xuat hién 2 dot It 1on:

Dot 1: Trén séng Cai tai tram Tan My da dat dinh la 37.82m, trén bao dong 3
la 0.32m, vao luc 18 gio ngay 29/11. Tai tram Phan Rang da dat dinh 1a 3.31m, dudi
bao dong 2 1a 0.19m, vao lac 21 gio ngay 29/11, (Bang 3).

Dot 2: Trén séng Cai tai tram Tan My da dat dinh 1a 37.38m, dudi bao dong 3
14 0.12m, vao luc 01 gio ngay 01/12. Tai tram Phan Rang da dat dinh 1a 3.15m, dudi
bao dong 2 1a 0.35m, (Bang 4).

Bang 3: S6 do muc nudc tung gio ngay 29-30/11/2020 ‘
tai tram do Pao Long va Tan My hé thong séng Dinh khi cac ciza ddp déeu mo

Muc nwéc tram thiy vin
(don vi: m)
Ngay Gio do
Tan My Pao Long

1 34.22 0.09
4 34.60
7 35.03 0.04
8 35.79
9 36.07 0.23
10 36.26
11 36.60 0.67
12 36.72 1.12
13 36.80 1.66

29/11/2020 14 37.42 2.06
15 37.60 2.25
16 37.75 2.66
17 37.80 2.86
18 37.82 3.06
19 37.52 3.20
20 37.40 3.26
21 37.20 3.31
22 37.12 3.31
23 37.05 3.24




Muc nuéc tram thiy vén
(don vi: m)
Ngay Gio do
Tan My Pao Long
0 3.02
1 36.99 2.90
2 2.82
3 36.90 2.73
4 2.55
30/11/2020 > 36.62 2:42
6 2.32
7 36.18 2.20
9 36.10 1.95
11 35.97 1.80
13 35.94 1.72
15 35.92 1.64
B 36.67 2.06
Max 37.82 3.31

Bang 4: Sé do muc nuéc ting gio ngay 1/12/2020
tai tram do Pao Long va Tan My hé théng séng Dinh khi cac ciza ddp déu mé

Muc nwéc tram thiy van
Ngay Gio do (don vi: m)
Tan My Pao Long

0 37.33 2.73

1 37.37 2.88

2 37.38 3.01

3 37.34 3.12

4 37.26 3.15

5 37.10 3.05

6 2.98
1/12/2020 7 37.02 2.98

8

9 37.04 2.95

10

11 37.04 2.78

12

13 37.04 2.69

14




Muwc nwéc tram thiy van
Ngay Gio do (don vi: m)
Tan My Pao Long
15 36.94 2.65
16
17 36.73 2.60
18
19 36.54 2.51
B 37.09 2.86
Max 37.38 3.15
Bang 5: Cdp bdo déng lii tai c&c tram thiy van (d6 cao: m)
Tan My Phan Rang
Cap bao dong Cao do(m) Cép bao dong Cao do(m)
BD1 35.50 Bb1 2.50
BD?2 36.50 BD?2 3.50
BD3 37.50 BD3 4.50
L lich sur 41.21 L lich st 5.34

Qua bang 3, 4, d6i chiéu vai cip d6 bao dong 1ii tai cac tram & biéu sé 5: Trong
dot mua 14 ngay 29-30/11/2020, muc nudc 1a trén song Dinh tai tram Tan My trén bao
dong 3, tai tram Pao Long xap xi bao dong 2. Tuy nhién khi cac cira dap déu duoc mo
(bang 4), lic nay muc nude 1ii trén song chay ty nhién, khdng anh hudng gi dén dong
nudce L (dap hoan toan bao dam nudc chay khdng bi tich nude tai cira dap lam gay Ién
hién tuwong 1 lut hai bén cira séng). Thuc té véi muce nudce 1d tai tram thay vin Tan
My dat dinh 37, 82m (trén bao dong 3 1a 0, 32m), tai tram Pao Long xap xi bao dong
2, véi luu lwong téi thiéu tir 2500-4000m3/s, cac ctra dap déu dong, hodc dong 3/6 cura
dap chi trong 5-10 phat thi toan bo ving ha luu thuong ngudn dap khoang 2km tro lai
kha nang c6 nguy co thanh con s6ng mai, va gay ngap lut nghiém trong 2 bén bo séng.

Thiét hai do thién tai 10 lut cac ngay 29/11 dén ngay 1/12/2020. Qua khao sat
thue té, ving ha luu phia trén cira dap mot sé ving ngap tng do mua 16n tai chd gay
ngap cuc bd do thoat nudc cham nudc hoan toan khéng bi gap lut nudc tur séng chay
vao khu dan cu 2 bén bo dap.

Két luan

Cong trinh Bap ha luu song Dinh hoan toan dam bao ngan chan tinh trang xam
nhap man trong mua kho, diéu tiét thoat 1d trong mia mua. Tuy nhién vé lau dai dé
dam bao van hanh tét nhat, phan thuong ngudn dap can lap dit cac tram do muc nudc,
do luu lugng ty dong, nham kiém soat tét nhat dién bién mua I vang thuong nguon.
Trong du bao cac du bao vién KTTV can xay dung cac truong trinh dy bao luu lugng
nuéc vé dap Pap theo cac kich ban 1t khac nhau, thuong xuyén theo ddi hé théng do
mua ty dong dé cd canh bao kip thoi cho don vi quan Iy van hanh dap. Pay 1a cong
trinh ¢6 ¥ nghia hét strc dic biét, quan trong caa tinh Ninh Thuan véi muc tiéu ngin
chan tinh trang xam nhap man do anh huong thuy triéu ddi véi vang dat hai bén bo
séng Dinh; Tao thanh hd chira nude ngot c6 dung tich khoang 3,5 triéu m3 nudc dé
cung cip nudc phuc vu san xuat va sinh hoat cho dan cu doc theo hai bd séng Dinh.



Mua mua, cac cira dap duoc md véi muc dich tiéu thoat Ii trong mua mua 1a rat tot.
Viéc hoan thanh cong trinh dap ha luu song Dinh giup tinh Ninh Thuan giai quyét rat
tinh trang kho han thiéu nudc, ngan chin xam nhap man vang ha luu séng Dinh; Gop
phan cai thién khi hau khu vyc thanh phd Phan Rang - Thap Cham; Dap ung yéu cau
phat trién du lich, c6 két hop giao thdng phuc vu phat trién do thi.

ASSESSMENT OF THE RIVER CRUISING IN THE FLOOD SAVING,
PRECAUTIONS OF INVESTMENTS FOR EVELOPMENT REGION
DOWNSTREAM RIVER OF NINH THUAN PROVINCE
Nguyen Sy Thoai
Ninh Thuan Provincial Hydrometeorology Station

Abstract

Ninh Thuan is one of the driest provinces in the country, frequently facing more
extreme weather phenomena such as floods, sea level rise associated with coastal erosion and
salinity. These phenomena have significant impacts on agriculture, fisheries, irrigation water
supply, urban water supply, environment and ecology.

Dinh river dam, completed and put into operation, surface water as well as
groundwater in front of Dinh river dam will gradually be sweetened and people in front of
Dinh river dam will not be affected by saline intrusion. Living in this area mostly
concentrates on riverside, depends on agriculture and water is taken directly from Dinh river
or underground drilled wells near the river.

Completion of Dinh river dam, assessment of saline intrusion, flood drainage in Dinh
river mouth, from which posing solutions for accretion are very necessary and important
tasks.

Dam and reservoir are constructed but incomplete resulting in low efficiency and poor
water control during rainy and dry seasons. Therefore, water resources need to be integrated
for both upstream and downstream management.

The Dinh river dam is being built and expected to be completed by 2020. So the
problem is no longer a problem of adapting to saline intrusion, but it is necessary to clearly
define the "coexistence™ and long-term development of the population. in 02 clusters before
and after Dinh river dam with 02 natural conditions, current conditions are fresh before Dinh
river dam and saline after Dinh river dam. This is an appropriate time to review and plan for
the adaptation and development of the region in the period when the Dinh River dam is in
place.

Reviewing the living conditions of the people in the two areas before and after the
Dinh River dam when the Dinh River dam is completed is very important.

The goal of reviewing the current state of life of people in the two areas before and
after the Dinh river dam to be able to statistic and assess the level of impact - damage -
improvement of people's lives first. and after beating. Children, the elderly, women and
agricultural households are the ones who use a lot of water and are also affected and
vulnerable when the water source is saline intrusion so as to take measures. support and
improve the lives of the people.

The dam project downstream of Dinh river is completely guaranteed to prevent saline
intrusion in the dry season, and regulate flood drainage in the rainy season. However, in the
long term to ensure the best operation, the dam source usually needs to install water level
measuring stations, automatic flow measurement, in order to best control flood changes in
upstream areas to have forecasts, warns the fastest dam operator. In the forecast, the



hydroelectric forecasters need to develop programs for forecasting the water flow to the dam
under different flood scenarios, regularly monitoring the automatic rain measurement system
to have timely warnings to the management unit. operation of the dam. This is a project of
very special and important significance of Ninh Thuan province with the aim of preventing
saline intrusion due to tidal influence on the land on both sides of Dinh river; Regulating
flood drainage in the rainy season; To form a freshwater reservoir to supply water for
production and daily life for the population along the two banks of Dinh river.



MO HINH SO THUY PONG LUC MO PHONG QUA TRINH VAN
CHUYEN VI NHU'A TAI VUNG CUA SONG BACH PANG

L& Pirc Cuong *', Dinh Hai Ngoc?, D6 Huy Toan®, Nguyén Minh Hai%, Pham Vin
Hiéu? , Duong Thanh Nghi%, Nguyén Vin Thao?, Nguyen B4 Thuy*, Du Vin Toan!
W Vign Nghién cizu Bién va Hdi dao
@ Vign Tai nguyén va Méi trwong bién, VAST
® Trung tam Pong luc hoc thiy khi Méi trwong, Trieong Pai hoc KHTN
) Trung tam Du bdo Khi twong Thuiy vin Quéc gia

Tém tit

Trong nghién ciru ndy chung t6i ap dung mé dun Delft3d- PART (Tracking Particle) md
hinh thity déng 3 chiéu Delfi3D ma nguon mo dé mé phong mé phéng qud trinh vin chuyén ciia
vi nhira tai ving cira song Bach Pang. Trong nghién ciru nay, dir lieu vi nhya dwoc tham khao
de su lam diéu kién dau vao cho mo hinh dwoc thu thdp bang lwdi thu mau sinh vdt phu du
trong mia muwea va miia khé nam 2020, véi kich thude mat luéi 8Oum.
1. Gidi thi¢u

Ving ctra s6ng Bach Pang nam & phia dong bac cia dong bang séng Hong, khu
vuc nghién ctru dugc gidi han tir 106.7 - 107.0 kinh d6 Pong va tir 20.65 - 21.85 vi do
Bic. Pay 1a noi tiép nhan truc tiép tai lugng nude tir sdng Lach Tray, séng Cam va
séng Bach Pang. ngoai ra khu vuc nghién citu ¢6 su trao doi nude véi Vinh Ha Long
qua kénh Ha Nam va Lach Huyén (Hinh 1).

Hinh 1. Khu vuc nghién cuu
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Trong nhitng nim gan ddy, tinh trang suy thodi chat luong nudc lién quan sy
phat trién kinh té xa hoi & khu vuc ctra song Bach Dang 1a mot van dé can quan tim.
Trong cac chét gdy 6 nhidm cho méi trudng nudce, thi 6 0 nhiém do réac thai nhya dang 1a
mot van dé nong duge quan tam trong nhimg nam gin day. Trong nghién ctru nay,
chung t6i 4p dung mo hinh s dé mo phong qua trinh van chuyén cta vi nhya trong
moi truong nudce. Vi nhya (MPs) la nhirg manh vun nhya c6 kich thude tir 5p - Smm.
Vi nhya c6 ngudn goc khéac nhau: n6 nam trong thanh phan cua kem danh rang, chat
tay rira, cac san pham nhya dung trong nong nghiép. Két qua nghién ctru, sé cung cap
thém nhiing hiéu biét vé mbi lién hé ciia cac tham sé vat 1y, héa hoc véi cac qua trinh
thity dong luc khu vic dén qua trinh van chuyén cta vi nhua trong méi truong nudc.



2. Tai liéu va phwong phap
2.1. Tai liéu

Puong b bién st dung bo dit liéu duong bd do phan giai cao World Vector
Shoreline duoc trich xuit tir co s& dit liéu cia NOAA. Két hop véi dir liéu dugc s6 hoa
tlr cac tir cac ban dd dia hinh ty 1€ 1: 25.000 do Cuc Po dac Ban dd (B6 Tai nguyén va
Mai truong Viét Nam) xuat ban. Str dung so lidu gié trung binh thang nhiéu niam, dai
dién cho mdt thang trong mua mua va mua kho tai tram khi tugng Hon Déu. Tai bién
mé phia bién, sit dung bo soéng triéu chinh tai bién cua luéi thé trich xuét tir mé hinh
thuy tridu thé giéi “TPXO 8.0 Global”, sau d6 trich xudt muc nuée tir két qua mé
phong tai cac vi tri bién m¢ cua vung tinh phia trong. S6 liéu nhiét do, do mudi, song
tai cac bién long phia bién khai thac tir co s& dir liéu tir Trung tdm Nghién ctru Dit liéu
Chau A Thai Binh Duong (APDRC). S liéu bién dau vao tai cac vi tri bién song (luu
luong nudc, sd lidu nhiét d6, ddo mudi) duoc lay tir sd lidu khao sat cua dé tai
KC09.17/11-15 (2013-2015). S6 lidu vi nhya dau vao cho mé hinh duge tham khao tur
két qua thu mau va phan tich cta dé tai VAST 06.02/19-20 do cta Vién Tai nguyén va
MBoi trudng bién - VAST thuc hién.

2.2. Phuwong phap

Phuong phap chinh duoc sir dung trong nghién ciru nay 13 4p dung mo hinh sd
vao mo phong qué trinh phat tan va van chuyén cia vi nhua trong moi trudng nudc.
Viéc ap dung mé hinh Delft3D vao mé phong qua trinh van chuyén cua vi nhya trong
moi trudng nude, dugc tién hanh théng qua viéc tham 5O hoa cac thong sd vi nhya
(mat do, kich thudc, ty trong, téc d6 chim, d6 nham, Gng suat gio.v.v.), sau d6 ap dung
dung mod dun Delft3D-PART (Particle tracking) cia mo hinh Delft3D dé danh qua
trinh van chuyén va phat tan vi nhya trong méi truong nude (Hinh 2).

Hinh 2. So' 6 khéi mé hinh theo déi vét cua hat

Diéu kién khi
trrong, luu Ivong,
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(Delft3D-FLOW) (Delft3D-PART)

Ghép ndi ddng thai
(parallel online-coupling)

Diéu kién gi6, diéu M6 hinh séng

kién song tai bién — .
e (Delft3D-WAVE) phong

Két qua md

Mb dun Delft3D-PART tinh toan su dién bién vi tri ctia cac hat theo thoi gian,
cho phép mé phong dau vét cua hat trong mot mo hinh khong gian va thoi gian mot
cach chi tiét. Vi tri cia mdi hat riéng 1& c6 thé bi anh hudng boi sy d6i luu (van chuyén
ctia kh6i nudc), sy khuéch tan /phan tan (thanh phan ngiu nhién) va sy ling dong. Mdi
hat trong mo6 hinh la mdt dai dién cua céc hat trong thuc té.

Cong thirc gan ding biéu dién toc d6 chim cuia hat dugc bicu diéu nhu sau:

_ (Pparticie_ﬂfmid)D;zz
I;I; =
19u



Trong d6 V- 1a tbc d6 phat tan (m/s), P14 ty trong cua hat (kg/m3), P13 ty
trong ctiia nudc bién (kg/m?), va Dp la duong kinh cua hat.

Trong mo hinh, néng dd t6i thiéu mot hat duge biéu thi béng 1a khéi luong cua
hat chia cho thé tich ctia 6 chira hat:

Mparticle Miotar

C'min: -
Acenn X Nygyer Ntotal X Acett X Niayer

Trong do Crnin 12 do phan gian nho nhat ciia ham luong (kg/m3), Mparticte 13
thé tich cua hat (kg), Acenr 12 dién tich cua 6 ludi tinh toan (m2), hayer 13 do day cua

16p nudce tai mot vi tri xac dinh, Ntotal 12 téng s6 hat cua nguén phat thai, Miotar 13
tong thé tich cuia ngudn phat thai (kg).

Hinh 3. Luoi tinh va do sau sw dung trong mé hinh
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Luéi tinh toan ciia md hinh (ving phia trong) véi sé diém ludi 1a (M,N) = 285 x

185, budc ludi nho nhét 1a 150 m va 16n nhat 1a 410m (Hinh 3).

Bang 1. Cdc tham chinh ciia mé hinh thity dong lwc va theo déi vét ciia hat

Cic tham s6 chinh ciia mé hinh thiy déng lwc

Cic tham s6 chinh ciia m hinh van chuyén va tich tu vi nhwa

Théng sé Gi tri Tham sé Gia tri
- S6 ting 3 ting
So diém lwoi (M,N) 289, 189
Loai vi nhwa va kich thwéc hat PE, 5 mm
Bwac lwoi: Ax, Ay "150m — 500m
Ty trong cia hat 926 kg/m? (Brian Quinn va nnk, 2017)
Budc thoi gian tinh toa 60 gia
S e e & Kiéu phat thii Nguén lién tuc
Nguong gitra kho va wot 0.1m Téc do phan ra “Decay” 0 (1/day)
Khoing thoi gian tinh toin (mua mwa va L Téc @ chim (Ao) “Settling velocity” [m/s] - 0.00045 (Dana Stuparu va nnk, 2015)
. = ngay
IR KHG) Téc ¢ chim cwre dai (Vmax) [m/s] 100
é sb 2 z 2
o nisl theophiequp neans m Téc a6 chim cye tidu (Vmin) [m/s] -10
Hé 56 nhot theo phwong ding 1.0 x 10 °m%s Hé s6 nham (Roughness) 0.5 (Benamin va nnk, 2020)
H¢ s6 khuyéch tan theo phwong ngang 1.0m?%s Ung suit gio (Wind drag) 1
: k Hé s6 khuéch tan a (Coefficient a) 1
Hé s6 khuyéch tin theo phwong ding 1,0 x 10-5m?/s
Hé s6 khuéch tan b (Coefficient b) 0.05
H¢ s6 nham Ch 60 m%/
et g 74 ik Ty trong ciia nwéc 1024 kg/m?
MG hinh réi 3 chiéu k-Epsilon Vét ciia hat 3D tracks

Hinh 4. Két qua so sanh myc nuoc tai tram Hon Dau va két qua tinh toan boi

mo hinh
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Sai s6 binh phuong trung binh (RMSE) giita muc nuée tinh toan ciia mé hinh
voi dir liéu muc nudce tai tram Hon Dau 1a 0.09 m cho kich ban mua kho (a), va 0.13 m
cho kich ban mua mua (b) (Hinh 5).
3. Két qua md phong

Két qua mo phong cho thay, trong mua kho MPs tap trung 6 khu vuc ven bo
phia Tay Nam Pinh V1, l;hu vuc dé Cam Cap ra dén B6 Son voi mat do vi nhu;a
khoang 3.0 - 3.5 nr/m? (doi tuong). Trong mua nay, do truong gidé hudng bong Bic
chiém uu thé, 1am cho vi nhya c6 quy mo phat tan ra phia ngoai khoi nho, va hau nhu
khong phat tdn sang Vinh Ha Long (Hinh 5).

Hinh 5. Két qua mé phong qud trinh van chuyén cia vi nhiea trong miia khé

0 1 2 3 4 B 6 7 8 9 10 [ 1 2 3 0 B & 7 [] 3 o
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a, MPs in surface layer during flood tide b, MPs in surface layer during ebb tide

o of partichs (ne )

¢, MPs in bottom layer during flood tide d, MPs in bottom layer during ebb tide

Hinh 6. Ket qua mo phong qua trinh van chuyén cua vi nhya trong mua mua



C, MPs in bottom layer during flood tide d, MPs in bottom layer during ebb tide

Hinh 7. Két qua moé phong bién doi mdt dé MPs tai khu viee ven bo Cat Hai
(20°46'9.64“N; 106°51'13.46 ’E) trong I thang mua kho (a) va mua mua (b)
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Trong mua mua, mat do vi nhua trong moéi trudng nudc trung binh vao khoang
2-3 nr/m?3 trong céac pha tridu 1én, noi c6 mat do vi nhya cao nhat 1a ¢ phia trong Song
cac khu vuc ctra séng Lach Tray, ven bd dé Cam Cap, ven b Cat Hai va khu vuc Bén
Got. Trong mua mua, dudi tac dong cua truong gié Pong Nam vi nhya c6 xu hudng
van chuyén sang Vinh Ha Long 16n hon so voi mua kho. Mit khéc, do tai lugng nudce
song trong miia mua 1én hon mua kho, 1am khé vi nhya di chuyén ra phia ngoai khoi
Cat Ba nhiéu hon so véi mua kho (Hinh 6). Qua ké qua mo phong, c6 thé thay mat do
moi truong nude cac khu vie phy thude vao tai luong dau vao tai bién phia song, phu
thudc vao kha ning trao doi nudc cua khu vuc (trong nghién ctiru ndy, bién do triéu
trong mua kho 16n hon mua mua), va tdc dong cua truong gio.



4. Két luin

Trong nghién ctru nay, ching toi di 4p dung mé hinh theo ddi vét cua hat
(Delft3D-PART) vao md phong qua trinh phat tan, van chuyen cta vi nhya trong moi
truong nudc tai vung cura song Bach Ding. Viéc tham sd hoa cac thong sb ddu vao cua
vi nhya cho mé hinh s6 d3 duoc thuc hién, thong qua vi¢c tham khao tir cac cong trinh
nghién ctru da cong bd, cac thong sb chinh bao gém: loai nhuya, ty trong, tbc do phan
ra, hé s6 khuéch tan, hé s6 nham, toc do chim, toc do phét tan.v.v.

Thong qua két qua md phong qua trinh vén chuyén va phat tan vi nhya theo cac
kich ban, c6 thé dwa ra mot s6 nhan dinh nhua sau: Trong mua khé, sb luong vi nhua
trong moi trudng nude trung binh vao khoang 3.5 nr/m3, v6i ham lugng trung binh vao
khoang 1.0 x 107 - 1.5 x 107 kg/m®. Vao mua mua, s luong vi nhua (PE) trong mdi
truong nude trung binh vao khoang 3 nr/m3, véi ham luong trung binh vao khoang 3.0
x 107 -5.0 x 107 kg/m?,

Loi cam on

Nghién ctru nay duoc hd tro boi dé tai nghién ciru khoa hoc céip B¢ Tai nguyén
va Moéi truong Viét Nam (MONRE), ma s6. 2018.05.16. va dé tai cap VAST ma so
KHCBBI.01/18-20 do Vién Tai nguyén va Moi truong thuc hién.
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HYDRODYNAMIC MODELLING OF MICROPLASTICS TRANSPORT
IN BACHDANG ESTUARY
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Abstract

In this studty, an open-source three-dimensional model (Delft3D) was appled to study
the transport of microplastic in Bach Dang estuary. Microplastics as data input for the model in
this study were assessed by taking water samples by 80um mesh size plankton net. Microplastics
results appear in 10 water samples surveyed.
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XAY DUNG QUY TRINH XAC PINH RUI RO THIEN TAI DO BAO VA AP
THAP NHIET POI CHO KHU VUC VEN BIEN QUANG NINH - HAI PHONG

P Pinh Chién?, Nguyén Thi Lan?, Hoang Vin Pai®, Tran Thi Thanh Hai*
Vién Khoa hoc Khi twong Thuiy van va Bién doi khi hau
Tém tit:

Viéc nghién ciru, danh gid rii ro thién tai do béo va ap thdp nhiér déi (ATND) I can
thiét va cé y nghia khoa hoc, thuc tién, gop phan nang cao hiéu qud phuc vu cia nganh khi
twong, thiy van trong phong chong va giam nhe thiét hai do thién tai do bao va ATND. Trén
co s& dinh nghia vé rui ro thién tai cua IPCC (2012) va sir dung phicong phdp chi sé véi cach
tiép cdn dwa trén bg chi thi dé xay dung phwong phdp danh gia rii ro do bdo va ATND.
Nhom tac gid dé xudt quy trinh danh gid rii ro do bdo va ATND cho khu viec ven bién Quang
Ninh — Hdi Phong, bao gom cdc buéc: Xay dung bg chi thi, chudn hoéa chi thi, xdc dinh trong
s6 va tinh chi sé ruii ro do bdo va ATND.

1. Mé dau
Mac du Viét Nam bi anh huong nang né cua thién tai, nhat 1a bao va ATND [1,

3, 9] nhung viéc nghién ctru danh gia rui ro méi dugc quan tam trong nhimg nam gan
day va chu yéu lién quan dén danh gia quy mé, cuong do cua thién tai va thiét hai, ton
that do thién tai ndi chung ma chwa c6 nghién ctru danh gia day du rai ro do bdo va
ATND [7, 9], nhit 1a chua c6 quy trinh dé xac dinh rui ro thién tai do bao va ATND.
Dua trén cac nghién ctru trén thé gioi va tai Viét Nam vé phuong phap danh gia rui ro
thién tai n6i chung va rui ro thién tai do bio va ATND néi riéng co xem xét dén dic
thu bao va ATND khu vuc Quang Ninh — Hai Phong, bai bao da dua ra quy trinh va
tinh toan xac dinh cip do rai ro thién tai bdo va ATND cho khu vuc ven bién Quang
Ninh — Hai Phong.

Pham vi nghién ciru bao gom toan bo cac quan/huyén/thanh phé thudc tinh
Quang Ninh va thanh phé Hai Phong. Pay 1a ving chiu anh huong truc tiép cua tir 3-5
con bdo db bo vao vinh Bac Bo hang nim. Bio thudng xuat hién tir thang 7 - 9, hoat
d6ng manh nhat vao thang 8 véi toc d6 gié manh nhat c6 thé 1én téi 40 - 50 m/s (cip
13 - 16) [1, 2]. Bac biét, bao thuong kém theo nudc dang, sbng manh, mua 16n trén
dién rong gay ngap lut va thiét hai ning né cho san xuat va tinh mang cia con nguoi
[2,3,7].

2. Pé xuat quy trinh x&c dinh rii ro thién tai do bio va ATND cho khu vuc
nghién caru
2.1. Phwong phdp nghién ciru
Hién nay, cO rat nhiéu quan diém, dinh nghia khac nhau vé rai ro thién tai
nhung nhin chung déu tap trung vao 3 thanh phan: Hiém hoa (H), Phoi bay (E) va
Tinh dé bi ton thuong (V). Nghién ctiru ndy van dung dinh nghia vé rui ro thién tai cua
IPCC 2012 dé xay dung phuwong phap danh gia rii ro bao va ATND cho Viét Nam.
Theo d6, rui ro dugc cau thanh tir 3 yéu té: (1) Hiém hoa (hazard); (2) Muc d6 phoi
bay trudc hiém hoa (exposure); va (3) Tinh dé bj tén thwong (vulnerability). Trong do,
hiém hoa (H) 1a kha ning xay ra cta cac hién tuong tu nhién hoic do con nguoi gay
ra, c6 tac dong bat loi dén cac d6i tugng dé bi tén thuong va nam trong pham vi anh
huong cua hiém hoa do; Muc do phoi bay (truéc hiém hoa) duoc sir dung dé chi su
hién dién (theo vi tri) cua con ngudi, sinh ké, cac dich vu méi truong va cac nguon tai
nguyén, co s& ha tang, hoac céc tai san kinh té, x& hoi hodc van hoa & nhing noi ¢é thé



chiu nhitng anh huéng bét loi bai cac hién twong tu nhién va vi thé c6 thé 1a dbi teong
cua nhitng t6n hai, mat mat, hu hong tiém tang trong tuong lai; Tinh dé bi tén thuong
(V) dé cap den khuynh huéng cua cac yéu té dé bi tac dong cua hiém hoa nhu con
ngudi, cudc séng cua ho va tai san bi anh huong bt loi khi bi tac dong boi cac hiém
hoa. Khi d6, rti ro dugc biéu dién nhu sau: R= f(H, E, V) [6].

Tong hop nhitng nghién ctu trén thé gioi va tai Viét Nam vé rai ro thién tai
theo khai niém rai ro cua IPCC (2012), nghién ctru nay xay dung cong thac tinh rai ro
la ham tich cua cac thanh phan H, E, V, néu khdng xuat hién hiém hoa hoic khong c6
phoi 16 hodc khong d& bi ton thwong thi rui ro s& bang 0. Trong sé (mirc d6 dong gbp)
ctia mdi thanh phan H, E, V d6i véi chi sb rui ro 1a nhu nhau, khi d6 rai ro do béo va
ATND duoc biéu dién nhu sau:

R= S\{H X E X iSJ?C" (1)

trong d6: H - Hiém hoa; E - Mic d6 phoi bay trugc hiém hoa; V - Tinh dé bi
ton thuong: V= f(5.40) vai S — Do nhay, AC — Kha nang thich tng.

Dé tinh toan rui ro, nghién ctu str dung phuong phap chi sé véi cach tiép can
dua trén bo chi thi, mdi yéu td thanh phan cua rui ro (H, E, V) duoc thé hién thong qua
cac chi thi dic trung. Viéc xem xét, lya chon céc yéu té chi thi 1a rat quan trong, diéu
nay quyét dinh tinh hop Iy, hiéu qua ciing nhu do chinh xéac trong danh gia rai ro. Trén
co s& nghién ctru, phan tich danh gia dic tinh caa hiém hoa do bdo va ATND, cling
véi dic diém diéu kién tu nhién, kinh té x& hoi ving ven bién Quang Ninh - Hai
Phong, c6 xem xét dén mutrc d6 san cd cua nguon s6 lidu tai khu vuc nghién ctu, bai
bao da xac dinh cac yéu t6 chi thi cua tirng yéu té thanh phan rui ro thién tai do bdo va
ATND khu vuc nghién ctru. Trong d6, i) Yéu t6 hiém hoa do bao va ATND dugc dic
trung bai van toc gié 1on nhét trong bao, lugng mua 1 ngay 16n nhat trong bo va tong
luong mua trong bao; ii) Yéu té mirc do phoi bay trude hiém hoa ctia bdo, ATND chu
Yyéu tap trung vao cac dbi twong bi phoi bay truéc gié manh, mua 1i va ngap lut ven
bién, yéu t6 nay dugc dic trung bai nhom chi thi dan cu va sir dung dat; iii) Yéu t6 dé
bi ton thwong dic trung boi kha ning ing phé (cham soc y té, thdng tin truyén thong,
hoat dong phong tranh thién tai), nhan té con ngudi (Cau tric dan sb, trinh d6 gido duc,
ty 16 ho ngheo, hoat dong san xuat), kinh té - xa hoi,...

Phuong phép tinh trong s6 cua Iyengar va Sudarshan (1982) duoc st dung dé
tinh trong so6 cho cac chi thi caa S va AC.

Str dung ¢ong cu GIS nhiam tich hop céc 16p thdng tin hiém hoa, mic d6 phoi
bay trudc hiém hoa va tinh dé bi ton thuong dé xac dinh cap d6 rui ro do bdo va
ATND [3, 4]. Hiém hoa, mirc 6 phoi bay trudc hiém hoa, tinh d& bi ton thuong cua
rai ro do bdo va ATND da duoc tinh toan, két qua gom dang sé va dang ban d6 (ban
d6 déu dugc chuyén thanh raster bang cong cu conversion tools cia phian mém
ArcGis, tuong tng mdi pixel 1a 100m, kich thudc pixel cell dugce xac dinh ddong nhat
cho tat ca cac lop dir liéu dé xac dinh rui ro). Ban do rui ro dugc xay dung dua trén 3
ban d6 thanh phan hiém hoa, muc d6 phoi bay trudc hiém hoa, tinh dé bj tén thuong.

2.2.  Dé xudt quy trinh xdc dinh riii ro do Bio va ATND
Nghién ctru dé xuat quy trinh xac dinh rii ro do bao va ATND gom 4 budc nhu
sau (Hinh 1):



Buoc 1: Xay dung bé chi thi danh gid rii ro do bdo va ATND

Xay dung bo chi thi danh gia rai ro do bdo va ATND, bao gébm: Bo chi thi cua
yéu t6 H, bd chi thi cua yéu té E va bo chi thi caa yéu td V (gém bo chi thi cua do
nhay S va kha nang thich tng AC). B¢ chi thi dam bao cac yéu t6: Chuyén tai va cung
Cap thong tin can thiét; Thé hién mac do dai dién cua chi thi trong trong cac thanh
phan H, E, V; S6 liéu dung dé tinh toan cac chi sé phai duoc thu thap tir cAc ngudn
théng ké chinh théng, chi tiét va co do tin cay cao; Pon gian, dé ap dung; Sé liéu co
thé cap nhat theo chu ky.

Bueéc 2: Chudn hoa dir liéu cho cac chi thi

Chuan hoa sé liéu nham muc dich chuyén doi s liéu cua tirng chi thi vé dang
khong thi nguyén c6 don vi trong khoang [0, 1]. Trong d6, chi thi caa thanh phan kha
nang thich tng AC sir dung cong thtrc chuan héa nghich bién va cac chi thi con lai sir
dung céng thirc chuan hoa dong bién.

Buée 3: Xdc dinh trong sé cho cac thanh phdan

Tinh trong s6 dé xac dinh muc do dong gop ciia mdi chi thi dbi voi cac thanh
phan cua chi so rui ro. Nghién ciu st dung phuong phap tinh trong sé cua lyengar va
Sudarshan (1982) dé tinh trong s cho cac chi thi cua S, AC va sir dung phuong phap
trong s6 can bang dé tinh trong sé cho céc chi thi cua E.

Buéc 4: Tinh toan va xay ding ban dé phan cap cdp dé rii ro do bédo va ATND

Hiém hoa, mirc do phoi bay truéc hiém hoa, tinh dé bi ton thuong cua rai ro do
bdo va ATND di dugc tinh toan, két qua gdm dang sé va dang ban d6. Sir dung
phuong phap ham phan bd xac suat dé phan cap cap do rui ro bao va ATND (5 cap: rat
cao, cao, trung binh, thap va rat thap). Phuong phap ban do va GIS dugc s dung dé
xay dung ban d6 thanh phan H, E, V va ban do rui ro do bdo va ATND la két qua
chdng chap céac 16p ban do thanh phan. Két qua ban db rai ro do bao va ATND sé thé
hién phan vaing rui ro véi cac cap do rui ro twong tng cho ting khu vuc.

Hinh 2. Quy trinh danh gid rii ro do bdo, ATND
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3. Ap dung d4nh gi4 rii ro thién tai do bdo va ATND cho khu vuc nghién ciru
Ap dung quy trinh dénh gia rui ro do bdo, ATND ¢ trén cho vung nghién ciru
dua ra két qua sau:

Theo sé liéu théng k&, trong thoi gian 20 nim gan ddy (1999 — 2019), c6 téng
22 con bdo va ATND d6 b vao khu vuc Quang Ninh — Hai Phong. Dé danh gia hiém
hoa, nghién ctru chia 22 con bdo va ATND thanh 3 nhom gdm: Nhém 1 (cac con bio
Cap 9 va dudi Cap 9); Nhom 2 (cac con bao cap 10 va cép 11); Nhom 3 (cac con béo
Cap 12 va trén Cap 12). Béi voi mdi con bio, ATND, thu thap sb liéu céc chi thi: Van
tbc gi6 16n nhat trong bdo, lugng mua ngdy 16n nhat trong bdo va téng luong mua
trong bdo cua 10 tram thudc dia phan Quang Ninh va Hai Phong (Bai Chay, Quang
Ha, C6 T6, Cira Ong, Udng Bi, Tién Yén, Mong Cai, Phu Lién, Bach Long V¥, Hon
DAu), 2 tram tram Dinh Lap (Lang Son), Son Lap (Bic Giang). Dé tinh toan sb liéu
dic trung ctia mdi nhom bio dd phan chia, nghién ctu lya chon sir dung sb liéu
gio/mua 16n nhat da xuat hién tai khu vuc nghién ciu. S6 lidu tong hop cua b chi thi
hiém hoa do bdo, ATND cuia khu vuc Quang Ninh — Hai Phong chia theo 3 nhém cap
bdo. Tién hanh chuan héa chi thi, su dung trong sb déu, két qua danh gia hiém hoa do
bdo va ATND tuong wng véi tirng cip bio dugc thé hién trén cac hinh tir Hinh 2 dén
Hinh 4.

Hinh 4. Ban do hiém hoa do béo va ATND

Hinh 3. Bdn do hiém hoa do bdo va ATND 0 wd
cdp 10va cap 11

cap 9

BAC GIANG

Hinh 5. Bén do6 hiém hoa do bio va ATND
cap 12 va trén cap 12va duéi cdp 9




Hinh 6. Ban do mirc dé phoi bay trudc hiém
hoa do bdo va ATND khu vic ven bién Quang

Déi v6i muc d6 phoi bay trude hiém hoa, st dung ban d6 hién trang su dung
dat, ban dd hién trang nuéi trong thuy san, chia thanh 6 loai str dung dat va gén gié tri
tuong Gng véi mac do phoi bay truéc hiém hoa (5 1a mic do phoi bay 16n nhat va 0 la
khong bi anh huéng), cu thé: Dat ndng nghiép (5); Dat nudi trong thuy san (4); Dét 6,
giao thong, thuy loi (3); D4t 1am nghiép (2); DAt khac (1); Dét chua st dung (0). Ap
dung cac budc cia quy trinh danh gia rai ro, két qua mac do phoi bay trudge hiém hoa
do bdo va ATND cua khu vuc Quang Ninh — Hai Phong dugc mo ta trong Hinh 6.

Tir bo chi thi danh gia tinh d& bi ton thuong do bdo va ATND, nghién ctu tién
hanh thu thap so liéu, chuan hoa chi thi, xac dinh trong so va tinh duoc két qua chi s6
dé bi ton thuong cho khu vuc ven bién Quang Ninh — Hai Phong (Hinh 7).

Ninh — Hai Pho
BAN DO PHOT LO TRUGC HIEM HOA (E) DO BAO, APTHAP NHIET DGT BAN DO PHAN VUNG DE BI TON THUONG (V) DO BAO, AP THAPNHIET DO1
KHU VUC QUANG NINH - HAI PHONG KHU VUC QUANG NINH - HAI PHONG

Hinh 7. Bdan do tinh dé bi ton thirong do do bdo
va ATND khu vwc Quang Ninh — Hai Phong
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Chi s6 rui ro duoc tinh dua trén két qua danh gia H, E, V véi ham quan hé dugc
trinh bay trong cong thic (1). Sir dung cong cu Raster Calculator trong GIS dé xay
dung ban do rui ro do bao, ATND va phuong phap ham phan b xéac suat dé phan cap
cap do rui ro (Bang 1). Chi sé rai ro do bdo, ATND cua khu vuc Quang Ninh — Hai
Phong theo cac nhdm béo cap 9 va dudi cap 9, cap 10-11, cip 12 va trén cap 12 dugc
thé hién trong Hinh 7 dén Hinh 9.

Badng 1. Phdn cdp cdp dé riii ro do bdo va ATNP cho khu viee nghién ciru

Phan cap Chi sb
Rat thap 0.00<R<0,113
Thap 0.114 <R <0,226
Trung binh 0,227 <R <0,339
Cao 0,339 <R < 0,452
Rat cao 0,452 <R




Hinh 8. Bdn dé rii ro do bdo va ATND cdp 9

va dudi cdp 9 10 va cdp 11

Hinh 9. Bdan dé rii ro do bdo va ATND cdp
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Hinh 10. Bdn dé rii ro do bdo va ATND cdp

12 va trén cdp 12
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Két qua danh gid rui ro va danh gia hiém hoa c6 su tuong dong. Cu thé:

Két qua phan cap cap do rai ro do béo cap 9 va dudi cap 9 nam trong khoang
[0; 0,456], cap do rai ro do bdo tai khu vuc Quang Ninh — Hai Phong xuat hién da 5
CAp tir rat thap dén rat cao. Cap do rui ro rat cao chi xay ra tai mot khu vyc nho cua
thanh phd Méng Céi; mac du hiém hoa xay ra tai diy cao nhét so véi toan khu vuc
nhung ria ven bién phia nam cua Méng Céi lai c6 cap d¢ rui ro ¢ mic rat thap do mac
d phoi 10 tai day rat thip. Thanh phé Hai Phong phan l6n déu xay ra hiém hoa & mac
thap nhung c6 cap do rui ro ¢ mac cao (phan Ién déu trong khoang 0,34 — 0,452) do
chi s mic d6 phoi bay va tinh dé bi ton thwong déu twong déi Ion. Thanh phd Udng
Bi, Ha Long va Cam Pha c6 nhiéu khu vuc rai ro cip thap, két qua nay kha twong
ddng voéi chi s6 tinh d& bj ton thuong.

Két qua danh gia hiém hoa do bdo cip 10 — 11 cua khu vic Quang Ninh — Hai
Phong nhin chung thap hon so véi nhdm bao cip 9 va duéi cap 9 nén két qua chi sé rai
ro do bdo c4p 10 — 11 ciing nho hon. Cép dé rui ro do bdo cap 10 — 11 phé bién ¢ khu
vuc la cap trung binh véi khoang hon 80% dién tich; khdng xuat hién cap do rai ro rat
cao va cap do rai ro cao ciing xuat hién rat it, nam rai rac o nhiing khu vuc rat nho o



cac huyén Ba Chg, Tién Yén, Van Ddn (Quang Ninh) va xuat hién nhiéu tai huyén
Thuy Nguyén, Tién Lang (Hai Phong).

Déi véi nhom béo cap 12 va trén cap 12, chi s6 rai ro ¢ khu vuc Quang Ninh —
Hai Phong xuét hién du 5 cap (R ~ 0 — 0,565). Cap d6 rui ro rat cao xuat hién tap trung
tai khu vuc ven bién huyén Hai Ha va rai rac & huyén Binh Liéu va ven bién huyén
Pam Ha; phan 16n dién tich con lai caa cac huyén nay déu co cap do rui ro cao. Vung
tr Ha Long, Udng Bi I1&n phia bac téi Tién Yén, cip do rui ro chu yéu & cap trung
binh. Khoang 90% dién tich thanh phé Hai Phong c6 cip d6 rui ro 1a cao, cac quan
trung tdm cua thanh phd nhu Kién An, L& Chan, Ngd Quyén do c6 tinh d& bj ton
thuong thap nén cap do rai ro & mac trung binh.

4. Kétluan

Bai béo sir dung khai niém caa IPCC (2012) vé rui ro thién tai, st dung phwong
phap chi sé theo hudng tiép can dua trén chi thi dé danh gia rai ro do bio va ATND.
Nghién ctru da xay dung phuong phap va bd chi thi danh gia rui ro do bao va ATND.
Quy trinh dé xuat danh gia rii ro do bio va ATND dé xuat trong nghién ciru nay da
dugc ap dung thi diém cho khu vuc ven bién Quang Ninh — Hai Phong véi két qua khu
vuc ven bién thanh phb Hai Phong c6 muac do rui ro cao hon nhiéu so véi tinh Quang
Ninh, cac quan/huyén & Hai Phong déu co6 chi sb rai ro & mac cao va rat cao; tai
Quang Ninh, chi mot s6 khu vyuc nho tai cac huyén/thi xa phia Bac cuaa tinh c6 chi s6
rai ro dat mac rat cao (khu vuc nho caa Tp. Méng Cai, huyén Hai Ha va Bam Ha), cac
khu vuc con lai déu & mac trung binh va thap.
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CONTRIBUTING OF PROCESS TO IDENTIFY THE DISASTER RISK,
STORM, TROPICAL DEPRESSION FOR THE COASTAL AREA
OF QUANG NINH — HAI PHONG

Do Pinh Chien?, Nguyen Thi Lan?, Hoang Van Dai’, Tran Thi Thanh Hai*
Vietnam Institute of Meteorology, Hydrology and Climate Change

Abstract:

The research and assessment of disaster risks caused by storm, tropical depression is
necessary, scientifically and practically significant, contributing to improving the efficiency of
the meteorology and hydrology in the prevention and mitigation of damage caused by storm,
tropical depression disasters. On the basis of the IPCC's definition of disaster risk (2012) and
the use of an index approach with a set-based the criteria to contribute risk assessment
method for storm, tropical depression. The authors proposed risk assessment process for the
coastal area of Quang Ninh — Hai Phong, including the following steps: Contributing the
criteria, standardizing the criteria, determining the weighting and calculating the storm,
tropical depression index.



MO PHONG BIEN PONG TRANG THAIL, KHONG GIAN THAM PHU
LUU VUC SONG CA SU DUNG PHUONG PHAP CHUOI MARKOV VA
CELLULAR AUTOMATA
Nguyén Thanh Bing!, Bui Tién Diéu?, Tran Ping Hung!

W) Vien Khoa hoc Khi twong Thiiy van va Bién doi khi hdu
@ DPai hoc Péng Nam Na Uy

Tém tit:

Nghién ciru vé bién dong sir dung dat/tham phii bé mat (tham phi) ¢6 vai tro thiét yéu
vi ddy la dau vao d@é danh gid tac dong véi tai nguyén nwée, tai nguyén dat, hé sinh thdi, méi
triwong, v.v. Tai Viét Nam, trong boi canh kinh té xd hoi phdt trién nhanh chéng, viéc nghién
citu va dw tinh dwoc cdc thay doi tham phii cang cdp bach hon. Van dé mé phong bién dong
tham phii dd dwoc thwc hién phé bién trong qud khir bang nhiéu ky thudt, phirong phdp khdc
nhau va phwong phdp tiép cin chudi Markov va Hé tw hanh dang té bao (Cellular Automata)
la mét trong s6 d@é. Tuy md hinh Markov-Cellular Automata (Markov-CA) da diege dp dung
réng rdi trén thé gidi, nhung viéc xdc dinh cdc tdc nhdn anh hwong (driving factors), cdc
rang bugc (constraints) va hiéu chudn cdc tham s6 mé hinh con phu thugc vao dac trung cua
tirng khu vue. Nghién civu nay tdp trung vao mé phong bién déng trang thdi va khéng gian
ciia tham phit leu viee séng Cd trong giai doan 2005-2015. Két qud ciia nghién civu la die tinh
vé tham phii nam 2030 cia heu viee séng Ca. Thém vao do, cdc tdc nhdn chinh va cdc rang
buoc dwoc xac dinh trong moé hinh két hop Markov-CA sé la mot tai liéu tham khao co gia tri
daé sir dung cho cac luu vuc twong tu. Két qua dy tinh va mé hinh hiéu chinh da dwoc danh
gid bang hé s6 Kappa va cho dg tin cdy cao.

Twr khoa: Thay doi sir dung dat /lop phu dat; Chuéi Markov, Cellular Automata;, Séng
Ca.
1. D3t van dé

Trong nhiéu nidm, cic nghién ctru vé bién ddi 16p phit bé mit 1a ddu vao quan
trong cho danh gia tac dong tai nguyén nudc, tai nguyén dat, hé sinh thai, moi
truong,... Tham pha c6 mdi quan hé chit ché véi thd nhudng, tai nguyén nudc, da
dang sinh hoc, hé sinh thai, khi hau,... Do d6, bat ky su ‘thay ddi nao trong viée sir
dung dat va tham phu bé mit ciing s& dan dén céc thay doi twong ng. Nguyén nhan
gay ra sy thay d6i tham phii dugc tom gon trong hai yéu t6 chinh: do con ngudi va do
tu nhién (Lambin, 1997). Cac thay d6i tham phu do con ngudi nhu: nan phé ring 13
mot trong nhig nguyén nhan chinh 1am gia ting néng do CO: trong khi quyén
(Kabat, 1999), viéc mé rong dat canh tac bira bi 1am suy giam lugng nudc ngot, viée
khai thac dat 1am huy hoai chitrc ning sinh hoc cua cac 16p thé nhudng (Sciences,
2001).... Tuy nhién céac thay d6i trong tham phu ciing c6 thé bi gy ra boi cac yéu td
do tu nhién, dac biét la trong viéc thay d6i tham thyc vt (Lambin, 1997). Vi vay, viéc
phat hién va dy bao dugc cac thay doi tham phu nay 1a vo clng can thiét.

Mot cach tiép can dién hinh d¢é mo phong va du doan céc thay doi tham phu la
diéu tra cac yéu tb gop phan vao qua trinh chuyén ddi dit va cung cip du doan xac
suat vé noi nhing thay do6i c6 thé xay ra thong qua mo hinh (Ahmed, Ahmed, & Zhu,
2013), (Halmy et al., 2015). Co nhiéu cach tiép can mo hinh khic nhau dé mé phong
va kham pha su thay d6i cua tham phu (Overmars, De Koning, & Veldkamp, 2003),
(Veldkamp & Lambin, 2001). Trong do, phan tich chu01 Markov duoc st dung dé du
tinh cac thay do6i 16p phu dua trén ma tran xac suat chuyén do6i déi véi timg loai 16p



phu dét (ma tran chuyén ddi 1a x4c suét co diéu kién ciia hé thdng dé chuyén doi thanh
mot trang thai madi voi xu thé cua trang thai hi¢n tai cia hé théng). Sau d6 mo6 hinh CA
dugc st dung dé tai tao lai ma tran chuyén do6i Markov thanh mot tap hop dir licu 1o
rang vé mit khong gian. CA dua ra cac du doan vé khong gian véi dau vao 13 cac xac
suat chuyén d6i 16p phu dat va vi tri trude day cua cac loai 16p pha dat. Tom lai, chudi
Markov ¢ kha nang du tinh tot xac sut thay doi tham phu vé mit thong ké, trong khi
CA lai 1a mé hinh rat manh vé viéc thé hién cac thay doi theo khong gian.
2. Dir liéu va phuwong phap
2.1. Dir li¢u siwr dung
Dir liéu vién tham

Dé nghién ciru sy thay doi cua canh quan trong giai doan 2005-2015, can phai
xay dung dugc cac ban d6 tham phu cua timg giai doan 2005-2010-2015. Ban d6 dya
trén dit liéu hinh anh LANDSAT ctia Co quan Khao sat Dja chat Hoa Ky (USGS). Céc
anh thu thap dugc 1a LANDSAT 5 TM va LANDSAT 8 OLI/TIRS véi cung d phan
giai 30m (Bang 1), trong d6 anh cua cot 127 hang 47 1 anh c6 d6 pha 16n nhat, xap xi
80% dién tich toan luu vuc song CA. Anh duoc chon dua trén tiéu chi: d6 che phu may
thap, khong bi nhidu, thoi gian cia anh khong cach nhau qua xa, dic biét 1a anh 127-
47, hinh anh dugc thu thap nhu trong Bang 1. Ngoai ra, bao cdo con thu thdp cac anh
d6 phan giai cao tir Google Earth va ban d6 hién trang sir dung dat do Cuc Khao sat,
Ban dd va Thong tin Pia Iy Viét Nam xuat ban str dung dé kiém ching két qua phan
loai.

Bang 1. Danh sach cac nguon va loai tu lidu sir dung trong nghién ciru:

Nim Loaitwliédu  Hang- Ngay Nguén
va do phan cot
giai
2005 Landsat5TM 126-47  14™ July 2005 https://earthexplorer.usgs.gov/
30m 126-48 09" April 2005

127-46 18" May 2005
127-47 18" May 2005
128-46 23 April 2005
128-47 07" April 2005
2010 Landsat5 TM 126-47 12" July 2010 https://earthexplorer.usgs.gov/
30m 126-48 12" July 2010
127-46 08" Nov 2010
127-47 08" Nov 2010
128-46  21% April 2010
128-47 30" Oct 2010



2015 Landsat 8 126-47 11" Aug 2015 https://earthexplorer.usgs.gov/
OLITIRS 126-48 28" Sept 2015
30m 127-46 30" May 2015
127-47 30" May 2015
128-46  28"M Oct 2015
128-47 28" Oct 2015

Dir liéu phu tr¢ va dir liéu thuc dia (GPS)
M6 hinh s6 @6 cao - DEM

Dit liéu mo hinh s6 d6 cao ASTER Global DEM 2.0 (GDEM 2.0) 12 mot san
pham ctia METI va NASA dugc thu thap tir nguén Cuc Khao sat Pia chat Hoa Ky
(USGS). GDEM 2.0 duoc METI va NASA cong bd vao giira thang 10 nim 2011, ké
thtra hau nhu toan bd cac dic tinh cia GDEM 1.0 véi do phan giai 30 m, d6 phu tir vi
d6 83° Bic dén 83° Nam. Nhung GDEM 2.0 c6 d6 phan gidi ngang cao hon bang cach
str dung 161 tuong quan 5x5 thay cho 9x9 nhu da dung cho GDEM 1.0. GDEM 2.0 ¢6
d6 chinh xac toan thé 17 m so v6i 20 m ctia GDEM 1.0 cung véi 95% muc do chic
chan (ASTER-GDEM, thang 10 nam 2011).

Dit liéu m6 hinh s6 d6 cao khu vuc nghién ctru dugce thu thap la Nghé¢ An, Ha
Tinh nam tir vi d6 17° dén 19° Bic, kinh d6 103° dén 106° Pong. Sau d6 cong cu
ArcSWAT duge sit dung dé tinh toan hudng dong chay, tich lily dong chay, tao
ngudng dién tich tiéu luu vuc, tao mang ludi dong chay, ctra x4,... (Olivera va cong
su, 2006).

Ban do hién trang s dung dat

Ban dd hién trang st dung dat 1a ban dd thé hién su phan bd cac loai dit theo
quy dinh vé muc dich st dung dét tai thoi diém kiém ké. Bat dau tir nam 1999, theo
Chi thi 24/1999/CT-TTg cta Thi tuéng Chinh pha di chi dao vé viéc kiém ké dat dai
va ban hanh nam 2000. Tt d6 dén nay, viéc kiém ké va lap ban dd hién trang su dung
dat duoc thue hién vao cac nam 2005, 2010, 2015 (Hinh 1). Ban dd hién trang su dung
dat duoc thanh 14p trén co so ban dd dia chinh, ddi chiéu véi sb liéu thuc dia va s lidu
kiém ké dat dai. Trong trudng hop chua c6 ban d6 dia chinh thi anh hang khong hoic
anh vé tinh c6 do phan giai cao duoc chuyén thanh anh truc giao két hop véi dit lidu
thue dia va kiém ké dat dai dé 1ap ban d6 hién trang str dung dét; Truong hop khéng co
cac loai ban db trén thi ban dd hién trang st dung dat thoi ky trude s& dong thoi duoc
kiém tra vé6i s6 lidu thuc dia va sb liéu kiém ké dat dai. Ching 1a céc tai liéu tham khao
thr cip c6 gia tri hd trg phan loai LULC.



and use Ca Basin in Vietnam - 2005 Land use Ca Basin in Vietnam - 2010 Land use Ca Basin in Vietnam - 2015

Hinh 1. Hién trang su dung dat khu vue song Ca
(a) 2005; (b) 2010; (c) 2015
(nguon tir Cuc Po dac, Ban do va Théng tin dia Iy Viét Nam)

Tham phu bé mat chia theo myc dich sir dung bao gém: san xuat nong nghiép,
lam nghi¢p, nuodi trong thuy san, lam mudi, néng nghiép khac, xay dung, chuyén ding,
song, nudc bé mat, dat tréng va chua st dung. Ching c6 thé dugc tap hop lai thanh 5
16p chinh: Rimg, Nong nghiép, Xay dung, Ving nudc va Ving trong (Hinh 1).

Dir liéu thuce dia

Dir lidu thuc dia dugc thu thap dé phan loai va kiém ching két qua phan loai.
Téng s6 mau da thu thap 1a 120 mau. Béi viéc phan loai tham phu duoc thuc hién cho
3 thoi ky, nén tat ca dir liéu thuc dia duoc kiém tra, lua chon nhim dam bao rr:ing
nhimg khu vuc 1y mau néu da trai qua thay doi (vd: khu vuc phuc hdi sau hoa hoan)
thi s& bi loai trir ra khoi cudc diéu tra. Thong qua tham khao y kién ctia nguoi dan dia
phuong, 5 danh muyc tham phu duoc lay mau - Rung, Nong nghiép, Xay dung, Vung
nuéc, Pat trong - voéi khoang 20 dur liéu mat dat cho mdi 16p. Mot so dit lidu thur
nghiém duoc thu thap thém bang viéc st dung Google Maps véi thuat toan diém ngiu
nhién.

Field Points

Hinh 2. Vi tri cdc diém thuc dia

2.2. Co s& khoa hoc va phwong phap nghién ciru
Phan loai hgp ly cuc dai

Phuong phép phan loai dugc st dung 1a Phan loai hop 1y cuc dai (Maximum
Likelihood classification-MLC), 1a mot trong nhitng phuong phap cua Phan loai ¢
giam sat. Phuong phap nay dua trén mot tap hop cac pixel mau nhéat dinh va sau do
xéc dinh céac pixel cé cung dic diém quang pho. Tiép theo, ham mat do xac suat udc



tinh (Gaussian) dugc sir dung dé xac dinh cac pixel khac ciia cing mot muc dich tham
phu. Nguyén tic MLC ciing c6 thé dugc tim thiy trong cic nghién ctru ctiia Foody va
Strahler (Foody et al., 1992; Strahler, 1980; Rogan & Chen, 2004; Al-sharif &
Pradhan, 2014). Dy 1a phuong phap phan loai anh duoc st dung phd bién va cho do
chinh x4c phan loai trong dbi cao.

Trong nghién ctru nay, dir liu Landsat duoc phan loai voi phuong phap hop ly
cuc dai va mot s dir liéu phu trg (vi du: DEM, dir liéu sur dung dat, chi s6 tham thyc
vat va dir liéu phan tich hinh anh cta anh Landsat) duoc két hop thong qua y kién
chuyén gia dé cai thién do chinh xéac cua phan loai. Sau khi xem x¢ét cac déac diém phd
ctia anh vién tham va kién thirc da c6 vé tham phu cta khu vyc nghién ctru, nam 16p
tham phu da duoc xac dinh va phan loai cho cac nam 2005, 2010 va 2015 (Bang 2).

Bang 2. Danh muc tham phu phan loai (Thong tu 08/2007/TT-BTNMT)

Lép tham phi Chu giai

Pat rimg c6 rung tu nhién, rimg trong dat tiéu chuan 1am nghiép

Rung (rimg san xuat, ring phong hd, rimg dic dung).

Pit san xuat nong nghiép bao gom: Dét trong cdy hang nam (vi du:
Nong Nghi¢p dat trong lua, dong cd chan nudi, trong cady hang nam khac); bat
trong cay lau nam (vi du: vuon cdy an qua, cay lau nam).

Pat xay dung dé o, xdy dung cong trinh, dat try s& co quan, cong

Xa du'n . “n R N 2k . .
y auns trinh su nghiép; bao v¢ dat dai, an ninh.
Vung nuéce Pit séng sudi va mat nudce chuyén ding, mat nudc ven bién.
X DAt khong c6 muc dich st dung bao gom dat dong bang chua st

dung, dat ddi nui chua st dung, ntii d4 khong c6 rung.

Phan tich chudi Markov

Qua trinh Markov (hay con goi 1a phan tich chudi Markov) 1a qué trinh chuyén
d6i ngiu nhién ctia mot hé thong (trong truong hop nay 1a hé théng tham phu song Ca)
tir trang thai nay sang trang thai khac tai cac budc thoi gian tir ‘t” dén “t+1” thong qua
viéc st dung ma tran xac suét chuyén doi (Guan et al., 2011; Loépez, Hermanns, &
Katoen, 2001). Ma trin xac suat chuyén d6i dugc tinh toan bang cach gia dinh rang
cac phan bo xéac sudt toi trang thai tiép theo chi phu thudc vao trang thai hién tai, chu
khong phu thudc vao trang thai trude d6 cia hé thong (Veldkamp & Lambin, 2001).
Trong nghién ciru ndy, ma tran xac suat dya trén kha ning chuyén doi giita cac 16p
tham phu vao cac nam 2005, 2010 va 2015 va sau d6 dugc sir dung dé duy tinh tham
pht vao nam 2030. Ma tran chuyén d6i duoc biéu dién nhu sau:

Py1Pyp... Pyy

P = (Pz_;) — FElFEE 'FZJ‘I

0<F;<1 ?=1Pz'j=1(1)
P an na - P . , , . ,
trong do P la ma tran xé4c suat chuyén doi, P;;la xac suat cua tham phu i chuyén
d6i thanh tham phu j tir ndm bat dau dén nam két thic va n 1a s 16p tham phi. (Guan
etal., 2011).



Cac m6 hinh Markov thé hién sy wu viét trong viéc xac dinh dinh lwong céac
thay d01 tham phu gitra hai khoang thoi gian. Tuy nhién, m6 hinh Markov khong thé
cung cap su phan b theo khong gian ciia cac 1an chuyén doi 16p tham phu (Araya &
Cabral, 2010).

Cellular Automata

Mo hinh Cellular Automata (CA) dua ra cac du tinh vé khong gian véi dau vao
1a cac xac suat chuyén d6i 16p tham phu va trang thai hién tai cia cac 16p tham phu.
Mo phong bién dong tham phu str dung mo hinh CA la mot trong nhirng phwong phap
dugc wa chudng vi n6 cho két qua ro rang vé mat khong gian dua theo cac quy tic
chuyén d6i duoc dinh nghia boi ngudi dung (Al-sharif & Pradhan, 2014). Mot hé CA
chtra cac 6 khong gian riéng 18, trong d6 mdi 6 déu cé cac trang thai dic trung.
Moreno, Wang, & Marceau, 2009 dinh nghia mot CA don gian bao gébm céc thanh
phan sau: (1) khong gian lu6i L ma mé hinh hoat dong, (2) trang thai 6 Q trong khong
gian ludi, (3) quy tic chuyén d6i f, nham xac dinh qua trinh chuyén d6i khong glan
(4) trang thai cia ving 14n can A anh hudng dén 6 trung tam. Do d6, nhiing thay doi vé
mit khong thoi gian cua trang thai trong mot hé thong A c6 thé duge mé ta nhu sau:

A=[LO A/ (2)

~Tuy nhién, pléi quan tim hang dau trong mo hinh CA la viéc dinh nghia cac
quy tac chuyén doi f phu hop dua trén cac dir li€u huan luyén (Al-shalabi, Billa,
Pradhan, Mansor, & Al-Sharif, 2013).

Quy trinh @& xuit mo phéng bién ddng trang thai, khong gian tham phi luu vue
song Ca

Nghién ctru nay sit dung mo hinh két hgp Markov - Cellular Automata
(Markov-CA) dé du doan nhiing thay d6i cia LULC ddi véi luu vuc song Ca nim
2030. Qua trinh tién xur 1y dit liéu va théng nhét dinh dang duoc thuc hién bang cach
st dung cac phﬁn mém GIS. M6 hinh Markov-CA duoc hd tro bai phén mém TerrSet,
duogc phat trién boi Clark Labs tai Dai hoc Clark, 1a mot phan mém khéng gian dia ly
tich hop véi kha nang két hop phéan tich IDRISI GIS cho muc dich giam sat va mo
hinh héa (Eastman, 2015). Quy trinh mo phong duoc nhém nghién ctru dé xuat dudi
day (Hinh 3).



Phén loai
tham pha

Giai doan hinh an

Hé tu hanh dang t&ba

Phan tich chudi Markov

*MCE-WLC: Pdnh gid da tiéu chi-Két hop tuyén tinh co trong sé

Hinh 3. Quy trinh mé phdng bién déng trang thai, khdng gian tham phui luew viec sdng
Ca

Giai doan dau tién, cac anh Landsat duoc phan loai va két qua la cac 16p tham
phu da dugc xu ly va kiém dinh d6 chinh xac. Trong giai doan th hai, Ma tran xac
suat chuyén d6i va Ma tran dién tich chuyén ddi dugc tinh toan bang Phan tich chudi
Markov. Pong thoi, cac yéu td anh hudng va cac rang budc duogc thiét 1ap cho timg
loai sir dung dat. Nguyén Iy mo duoc ap dung cho tirng yéu t6 anh huéng va gan gia tri
tir 0 dén 255 cho mdi pixel cua timg 16p tham phu; gia tri Boolean (0 hodc 1) duoc gan
cho cac rang budc dua theo cac quy tic duoc nhom nghién ciru dinh nghia. Sau do,
Quy trinh phan tich thtr bac va So sanh theo cdp duoc su dung dé danh gia trong s6
cho tung yéu t6 anh huong. Cac yéu t6 anh huong d3 duoc gan trong sd va céc rang
budc duoc két hop bang phuong phap MCE-WLC dé dwa ra ban dd tinh phut hop cho
ting loai 16p tham phu. Trong giai doan thtr ba, tit ca cac thanh phan trudc d6 duoc
dua vao mo-dun mo phong Cellular Automata va xuét ra ban d6 tham phu du tinh cua
giai doan tiép theo (2015). Trong giai doan danh gia két qua, ban d6 tham phu du tinh
dugc so sanh voi ban d6 tham phu kiém chimg bang hé s0 Kappa. Neu két qua danh
gi4 chi ra rang mot mure do ddng thuan khong dat yéu cau, cac yéu té anh huong da
dugc danh trong sb va cac rang budc s& dugc xem xét lai. Nguoc lai thi mo hinh da san
sang dé dy tinh tham phii trong twong lai.

3. Két qua md phéng
3.1. Phén loai tham phu



Dé danh gia mot cach chinh xac sy thay doi tham phu tir ndm 2005 dén 2015,
cac anh Landsat 5 TM va Landsat 8 Operational Land Imager (OLI) va Cam bién hong
ngoai nhi¢t (TIRS) dugc thu thap tir trang web cua Cuc Khao sat Dia chat Hoa Ky
(USGS). TAt ca cac canh anh duoc hiéu chinh vé d6 chinh xac hinh hoc va dua vé hé
quy chiéu WGS 1984, UTM ving 48N.

Cac anh duoc xép chong va phan tich bang phan mém ENVI, ArcGIS va dugc
phan loai bang cach sir dung thuat toan hop ly cuc dai. Két qua phan loai dugc trinh
bay trong (Hinh 4).

The classification map of LCLU - 2005 The classification map of LCLU - 2010 The classification map of LCLU - 2015

a) b) C)
Hinh 4. Ban dé phan logi tham phi Leu viec song Cd
(a) 2005, (b) 2010, (c) 2015

Danh gia do chinh xéc da dugc st dung dé danh gia d chinh xac cua dit ligu
duoc phan loai. 175 mau thu nghiém da duoc Chgn, trong d6 90 mau la cac diém GPS
duogc thu thap tai thuc dia, so con lai 1a cac diém duoc chon ngau nhién tir Google
Maps. Nghién ctru da tinh toan va danh gia chi so PA, UA, CA va Kappa cho dit li¢u
phén loai ctia cac nam 2005, 2010 va 2015. Két qua duoc trinh bay trong Bang 3.

Bang 3. Panh gia do chinh xac cta phan loai tham pha bang chi sé PA; UA; CA.

Lép tham phi 2005 2010 2015
PA (%) UA (%) PA (%) UA (%) PA (%) UA (%)
Nong nghiép 68.40 7428 77.77 80.00 83.33 8571
Vung trong 7419 6571 8485 80.00 86.11 8857
Rirng 7838 8286 80.00 9143 9167 94.29
Ving nuwéc 87.88  82.86 9444 97.14 100 100
Xay dung 77.78 80.00 93.33 80.00 93.75 8571
Tong thé CA (%) 77.14 85.71 90.86
Chi s6 Kappa 0.7143 0.8214 0.8857

Theo d6, D6 chinh xac nha san xuat (PA) va D6 chinh xac ngudi ding (UA)
ctia mdi 16p phit déu 16n hon 75% ddi voi két qua phan loai ndm 2010 va 2015. Cu thé,
riéng nam 2005, chi s6 PA cua nong nghi¢p chi dat 68,40%, UA cua dat tréng chi dat
65,71%, tuy nhién, PA va UA cta céac 16p phu khac van dat trén 75% trong ca 3 nim.
Téng thé Do chinh xac phén loai cta dir liéu phén loai cho cac nam 2005, 2010 va



2015 lan luot 14 77,14%, 85,71%, 90,86%. Chi s6 Kappa cho két qua phan loai nim
2005, 2010, 201512 0,71, 0,82, va 0,88, twong ting. Chi s6 CA va Kappa ctia nam
2005 twong ddi thap hon so voi cac nam khac c6 thé duoc giai thich 1a do di liéu kiém
tra dugc thu thap vao nam 2018 nén van c6 su khéc biét nhat dinh so véi ndm 2005.

3.2. Ma trin x4c suat chuyén d6i, Ma trin dién tich chuyén doi
Ma tran xac suat chuyén doi

Ma tran x4c suat chuyén do6i xac dinh kha niang mot 6 hodc pixel s& chuyén d6i
tir mot 16p tham phu nay sang cac 16p tham phu khac tir thoi diém ‘t” dén “t+1°. Ma
tran nay 1a két qua cua viéc 14p bang so sanh chéo giita hai anh tham phu di duoc didu
chinh sai sb ty 1€ va tao thanh mot tap anh thé hién xac suét chuyén ddi, mdi anh dai
dién cho mot 16p tham phu (Houet & Hubert-Moy, 2006). Ma tran xac suat chuyén doi
duge xay dung tir cac ban d6 tham phil cac nam 2005 - 2010 va 2010 - 2015 bang
phan mém ArcGIS va TerrSet (Bang 3).

Bang 4. Ma tran xéc suat chuyén tiép giai doan 2005 - 2010 va 2010 - 2015 (%)

nNgg?égp Pattrong  Rung \rﬁgg Xay dyng
% O CO N (%)
38(1)8 ) r'?'g@h”igp 42.98 7.14 38.58 1.76 9.54
Dit tréng 35.74 17.35 43.15 0.39 3.37
Rimng 22.53 5.97 70.52 0.37 0.61
Ving nuéc  24.07 0.63 7.92 63.22 4.15
Xay dung 18.75 3.15 5.71 1.96 70.43
;812 ; r'?'gﬁh”igép 63.89 4.26 21.69 1.20 8.96
Dit trong 25.76 66.40 4.70 0.38 2.75
Rimng 24.81 3.34 70.76 0.47 0.63
Ving nwéc  15.00 0 0 85.00 0
Xay dung 0 0 0.01 15.97 84.02

Bang 4 cho thay xac suat chuyén doi ciia dat nong nghiép va dat trong cao hon
rimg, dat xdy dung va vung nudc trong giai doan 2005-2010. Pat xay dung va ving
nude co rat it kha ning chuyén thanh céac loai tham thii khac, chi khoang 15% trong
giai doan 2010-2015.

Ma tran dién tich chuyén ddi

Ma tran dién tich chuyén d6i ghi lai s6 6 hodc pixel du kién s& thay ddi tir 16p
tham phu nay sang 16p tham phu khéc trong giai doan tiép theo. Ma tran nay duogc tao



ra bang cach nhan cac cot trong ma trin xac sgfit chuyén d6i voi s pixel cua 16p tham
phu tuong ung dugc tinh trong anh thur 2. Két qua ctia ma tran dién tich chuyén do6i
dugc trinh bay trong (Bang 5).

Bang 5. Ma tran dién tich chuyén déi giai doan 2005-2010 va 2010-2015 (pixel)

No6ng Vung

" Dit tréng Rung ) Xay dung
nghiep = iel) (pixel) nuoc (pixel)
(pixel) (pixel)
2005~ Nong 3511522 583,006 3,151,858 144,081  779.401
2010 nghiép
Dit trong 744148 361,252 898,504 8,171 70,201
Rung 4,778,388 1,265,217 14,955,883 78,376 129,558

Viung nuéc 95,896 2,527 31,554 251,882 16,539
Xay dung 309,583 51,943 94,306 32,381 1,162,909

ggig ) r':'gﬁh”igép 5974382 398,421 2,028,508 112,114 837,973
Pit tréng 579,574 1,494,112 105,851 8,601 61,880
Rimng 4,479,663 602,590 12,778,159 84,471 114,425
Ving nuéc 81,596 0 0 462,369 0
Xay dung 19 56 169 358,662 1,886,814

Bang 4 cho thay mét cai nhin rd rang hon vé sé lugng pixel da thay doi tir mot
16p tham phu nay sang 16p tham phu khac. Cy thé, sé lugng pixel trong 16p rimg co sy
thay d6i 16n nhat trong ca hai giai doan, ngay sau d6 1a 16p nong nghiép. Lop it thay
d6i nhét 1a 16p nudc.

3.3. Ban dé tinh phu hop

Bén db tinh phu hop thé hién kha ning pht hop ciia mdi mot pixel tham phu.
Chung nam trong khoang tir 0 dén 255, 255 tuong ung véi kha ning cao nhat va 0 1a
thap nhat. Mdi ban d6 tinh ph hop dugc tao ra bdi cac quy tic chuyén doi duoc hinh
thanh boi mdi lién hé gitra cac yéu t6 kinh té xa hoi, sinh thai va khong gian (vi du: dat
x@y dung c6 xu hudng phat trién gan dudng x4). Bén canh do, ciing c6 nhiing rang
budc ddi voi tung loai 16p phu (vi dy: cac khu vue rung duoc quy hoach dé bao ton)
Do d6, cac yéu t6 anh huéng va rang budc 13 hai thanh phan quyét dinh su chuyén d6i
cua tung 16p phu.

Trong nghién ctru nay, do dbc, md hinh d6 cao k¥ thuat s6 (DEM), khoang cach
dén song, khoang cach dén cac duong giao thong duge dit lam cac yéu t6 anh huong,
két hop cing voi cac rang budc nhu: ving nudc va dat xay dung chuyén doi sang dat
trong 1a khéng phu hop). Cac yéu to va rang budc ndy duoc chon sau khi tham khao
cac nghién ctu trudc day nhu (Araya & Cabral, 2010; Hadi Memarian, 2012; Halmy
et al., 2015; Houet & Hubert-Moy, 2006; Ozturk, 2015; Shafizadeh Moghadam &



Helbich, 2013; Yang, Zhang, Liu, Xing, & de Sherbinin, 2017; Zabihi et al., 2015) va
kién thirc cua cac tac gia vé linh vyc nghién ctru. Cac rang budc dugc chuin hoa thanh
kiéu Boolean (0 va 1, dai dién cho hoan toan khong c6 kha ning va c6 kha ning) va
cac yéu t6 anh hu(mg dugc chudn héa thanh thang do mure phu hop tir 0 (it phu hop
nhat) dén 255 (phu hop nhét). Bé dat duoc diéu d6, ba loai ham thudc ham mo (ham
tuyén tinh, ham sigma, ham dang J) va cac diém khong ché dong vai trd quan trong dé
xac dinh thang do murc phu hop tiém ning cho mdi 16p phu (Bang 6). Loai ham mo va
cac dlem khong ché dugc lya chon dwa trén su hiéu biét vé khu vuc nghién ctru va
tham van y kién chuyén gia (Ozturk, 2015). Ly thuyét tip md c6 thé duoc tim thay tai
(An, Moon, & Rencz, 1991; Luo & Dimitrakopoulos, 2003; Ranjbar & Honarmand,
2004).

Bang 6. Tiéu chuan hoa cac nhan t6 theo md-dun mo

Lép Yéu to Ham piém khong ché

0 d6 phu hop cao nhat
Do déc Dang J 0-20 d6 phu hop giam dan
> 20 do khéng phu hop

0 phtl hop cao nhat
0-350 m phd hop giam dan

(ndng nghiép)

 oem Dang J 0-150 m phu hop giam dan (xay
Pit nong dung)
nghié

9, Fj >350 m khong phi hop (ndng
PAt xay nghiép)
dun

g >150 m khong phi hop (xay dung)

<1.5 km phi hop cao nhat
g:;ang cach dén Sigma 1.5-5.5 km phl hop giam dan

>5.5 km khéng phu hop

<0.2 km phu hop cao nhat
Khoang cach dén . L
dwomg giao théng Dang J 0.2-5 km phu hgp giam dan

>5 km khong phu hop

0 d6 phu hop cao nhat

Viing Do dbc Dang J 0-15 d6 phu hop giam dan

nwéc >15 d6 khéng phu hop

DEM Dang J 0 m phu hop cao nhat




0-300 m phu hop giam dan
>300 m khéng phu hop

Khoang cach dén
sbng

Sigma

<1 km phu hop cao nhat
1-5 km phu hop giam dan
>5 km khéng phu hop

Sigma

<5 @6 khong phu hgp (Rung)
<20 do khéng phu hop (Pat tréng)
5-18 d6 phu hop tiang dan (Rung)

20-40 do phu hop ting dan (Pat
tréng)

>18 d6 phu hgp cao nhat (Rung)

>40 d6 phu hop cao nhat (DPat
tréng)

DAt rirng
DAt tréng

DEM

Sigma

<150 m khéng phu hop (Rurng)

<1300 m khéng phd hop (Pat
tréng)

150-700 m phd hop ting dan
(Rung)

1300-1700 m phl hop tang dan
(Pat tréng)

>700 m phi hop cao nhat (Rung)

>1700 m khoéng phu hop (Pit
tréng)

Khoang cach dén
duong giao théng

Sigma

<1 km khong phu hop
1-10 km phu hop tang dan
>10 km phu hop cao nhat

Theo do, quy trinh phan tich thir bac va so sanh theo tung cap duoc ap dung dé
dua ra cdc trong so twong quan vdi cac cap yéu to anh huéng trong danh gia da tiéu
chi. Cac trong sb dugc tinh bang chu01 cac so sanh theo cdp vé muc do quan trong
turong quan giita cac yéu t6 anh hudng vé sy phu hop cua céc pixel trong tung 16p phu.
Céc cdp so sanh nay duoc phan tich dé tao ra mot tap cac trong sO co tong bang 1
(Eastman, 2015). Quy trinh tao ra cac trong s6 di duoc nghién ctru boi (Saaty, 1977;
Saaty, 2013). Trong sb 16n hon nghia 13 yéu t6 d6 quan trong hon (Bang 7).



Bang 7. C4c yéu tb va trong sé tuong tmg duoc str dung trong viéc xay dung ban do

tinh phu hop
Yéu té Rirng Nong Xay vung vung
nghiép dwng nwoc trong

Do dbc 0.5917 0.1740 0.5232 0.3874 0.1571
DEM 0.3332 0.2696 0.2976 0.1692 0.2493
Khoang ~cich —den 470, o705 01222 0.5936
duong chinh
Khoang cach dén song 0.4768 0.0570 0.4434
Ty Ié nhat quéan 0.01 0.02 0.03 0.02 0.05

Sau d6, mo-dun Panh gia Da ti€u chi (Multi-Criteria Evaluation-MCE) duoc st
dung dé dua ra quyét dinh lya chon gitra cac kha ning c6 thé xay ra. Thong qua MCE,
cac tiéu chi duoc két hop bang phuong phap két hop tuyén tinh c6 trong s6 (Weighted
Linear Combination-WLC) nhim dua cac tap hop tiéu chi thanh ban dd tinh phu hop.
Phuong phap WLC c¢6 tinh dén cac yéu té anh huong cé trong sé va ca cac rang budc
bang toan tir logic AND. Phép nhan giira chiing cho két qua 1a ban do tinh phu hop cho

ting 16p phu cu thé (Hinh 5).

Rung

Vung nudc

3.4. M0 phéng tham phi nam 2015

Pat tréng

N28BRERE
8

BIADR
LABE

207

223
239
255

Xay dung

Hinh 5. Bdn dé tinh phu
hop cho céc logi lop phu
(bén do duwoc tao bang
TerrSet);

* () d@én 255 hién thj
thang do twr khdng phu
hop dén phl hop cao

MO0 hinh tich hop gitra mo hinh Cellular Automata va mé hinh Markov co tbé
dy tinh cac bien doi tham phu gitta hai khoang thoi gian. Do do, cac xac suat chuyen
doi trong giai doan 2005-2010 cung vai tham phu co s¢ 2010 da duoc stir dung dé mo



phong tham phu vao nam 2015. Mdi pixel dugc gan cho mot 16p phu trong tuong lai
dyua theo mirc d6 phu hop cua né duge quy dinh trong ban d6 tinh phu hop. Sé Ian lap
lai i ciing 13 s6 budc thoi gian s& dugc sir dung trong mo hinh. Viéc chon con sé nay
cling 1a mot trong nhirng yéu t0 s€ anh hudng dén két qua du tinh caa md hinh. Vi
muc dich dat dugc cac tham sb téi wu, s lan lip da duoc kiém tra trong nghién ctu
cua (Arsanjani, Kainz, & Mousivand, 2011). Do d6, s6 lan Iap lai duoc lya chon trong
nghién cau la 5, 10 va 15 (Hinh 6).

Projected Land Cover Projected Land Cover

Projected Land Cover
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3.5. Kiém dinh mé hinh

Kiém dinh mo hinh luén 1a mot phan quan trong dé xac minh va kiém tra do
chinh xac cia mot mo hinh. Tuy nhién, khdng c6 tiéu chi ¢ dinh dé danh gia muc thi
hanh hé thdng caa cac md hinh bién dong tham phu dat (Pontius, 2000). Bé dinh luong
kha nang cia mo hinh, chling ta can so sanh két qua dy tinh tir mé hinh véi ban do
tuong ty va dang tin cay su dung hé So Kappa (Cohen, 1960). Nhung (Pontius Jr,
2002; Pontius, 2000) da ching minh rang hé sé Kappa tiéu chuan (Cohen’s Kappa)
hau nhu khong cung cap thong tin hitu ich gi vi né nham Ian gitra 18i dinh luong va 13
vi tri. Do d6, ngoai Kappa tiéu chuan (Kstandard), cac thanh phan khéac nhau cua hé sb
Kappa bao géom Kappa cho khong c6 thong tin (Kno), Kappa cho vi tri 6 ludi
(Klocation) va Kappa cho vi tri tang 16p (KlocationStrata) da duoc str dung dé bd sung
cho nhiing thiéu s6t nay (Pontius, 2000). Tém lai, ban d6 mé phong tham phu 2015 da
dugc xac thyc véi ban dd tham pha 2015 da phan loai va kiém ching, va két qua duoc
thé hién dudi day (Bang 7).

Bang 7. Thong ké Kappa cho cac md phong dua trén dit liéu kiém ching (2015)

Chi sé Kappa 2015 LULC (i=5) 2015LULC (i=10) 2015 LULC (i = 20)




Ko 0.9507 0.9349 0.9119

Klocation 0.9178 0.8887 0.8451
KIocationStrata 0.9178 0.8887 0.8451
Kstandard 0.9156 0.8865 0.8420

(Kirppendorff, 1989) cho rang cac méi lién hé giira hai bién c6 K <0,7 thuong
la khong du do tin cay, va theo phén tich cua cac nha nghién ctru thi K> 0,8 dugc danh
gi 1a mé hinh c6 d tin cay tét, con véi khoang 0,67 <K<0,8 cho phép cac nha nghién
ctru ¢6 thé dua ra két luan thi nghiém. Theo d6, c6 thé thdy md hinh mé phéng di cho
két qua co d tin cay tt, va md hinh da hiéu chinh cé thé duoc &p dung dé dy doan cac
loai ban d6 trong twong lai nhu tham phu nam 2030.

3.6. Dy tinh tham phi nam 2030

Sau khi hiéu chuén, mo hinh CA-Markov da ching minh dugc tinh kha thi
trong viéc thyc hién cac mo phong tham phu trong twong lai. Do d6, mé hinh nay tiép
tuc dugc st dung voi cac thong sb da duoc kiém chimg trong diéu kién khu vuc
nghién ctru - luu vuc song Ca (cac yéu té anh hudng cung véi trong s6 clia nd, cac
rang budc, sb lan 13p lai, v.v). Tuy nhién, sy khac bi¢t la dir li¢u dau vao: 1) ban dd
tham phu thanh 1ap tir anh vién tham cho giai doan 2010-2015 duoc st dung dé dy tinh
tham phu nam 2030; 2) cac thanh phan tao ra cic yéu t6 anh huong nhu duong giao
thong, song dugc cap nhat td1 nam 2015. Ban dd tham phu dy tinh cho nam 2030 dugc
thé hién trong Hinh 7.

Land Use Land Cover Ca Basin - 2030
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Hinh 7. Ban d6 tham phi dw tinh cho nam 2030
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Hinh 9. Luong thay déi dw tinh tir a) 2005 dén 2030; b) 2015 dén 2030

Hinh 7 thé hién sy phan b khong gian cua ting 16p tham phu vao nam 2030
ma md hinh CA-Markov dy tinh. Hinh 8 thé hién dinh luong vé sé dién tich cua timg



loai dat: rimg, dat nong nghiép, dat xay dung, mit nudc, dién tich dat tréng tuong tng
V61 55%, 26%, 10%, 3%, 6% tong dién tich dat vao ndm 2030 Ching ta ciing c6 thé dé
dang nhén thiy sy gia ting dién tich dat tréng ¢ ving cao phia Tdy vao nim 2030 so
v0i nhitng nam trude. Ngoai ra, dién tich ring dugce du bao s€ giam manh, déc biét la
cac khu vuc gan dat néng nghiép va dat xay dung. Dt noéng nghiép nam 2030 tang so
voi nam 2005 (Hinh 9a). Dac biét, trong Hinh 9b, dat tréng ting 4,55%, ving nudc
ting 2,27%, dat xay dung ting 4,17%, dat nong nghiép ting 6,70% tir naim 2015 dén
nim 2030. Dién tich dit 1am nghiép ting nhe trong giai doan 2005 - 2010, nhung
nhitng ndm sau con s6 do lién tuc giam, dac biét tor 2015 - 2030 dién tich dat 1am
nghiép giam 17,71%. Tong s6 ha du kién thay d6i tir nam 2015 dén nam 2030 1a
961777,24 ha, bang 35,39% tong dién tich dat nghién ctru.

6. Két luan

Nghién ciru ndy ching minh tinh kha thi cia phuong phap chudi Markov va
Cellular Automata dé 1ap mé hinh mé phong bién dong tham phua & luu vuc séng Ca.
Qua trinh nghién ciru cling da 1am rd cac phuong phap kiém ching va danh gia mo
hinh, tir d6 dua ra m6 hinh hiu chinh v6i cac thong s6 phu hop voi diéu kién cua khu
vuc nghién ctru. Két qua xac nhan véi hé sé Kappa cho thiy su théng nhat chit ché
giita ban d6 tham phu thanh 1ap tir anh vién tham va mé phong ciing cho thiy rang mo
hinh ¢6 d6 tin cay tot.

Két qua cua nghién ctru nay cho thay rang tham phu trén luu vyuc song Ca da,
dang va s& tiép tuc thay d6i. Pic biét, dén nam 2030 dién tich dat rung giam dan va
chuyén sang cac loai dat khac nhu dat nong nghiép, dat xay dung, dat tréng. Dicu nay
cling phan anh chinh xac cic xu huéng phat trién kinh té - xa hoi hién nay: d6 thi hoa,
mo rong dat nong nghiép, pha rung,... Sy thay d6i s& 1am ting ap luc 1én cac yéu tb tu
nhién khac nhu hién trang dat, ngudn nudc 0 khu vuc nay. Diéu nay van con can
nghién ctru thém, nhung biét dugc cac con s6 dinh luong cu thé ciia khu vuc va loai
tham phu thay d6i s& hd tro rat nhiu trong qua trinh danh gia tic dong cta tham phu
d6i voi cac yéu to tu nhién khac.
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Abstract

Simulation of Land use/Land cover (LULC) change has been conducted extensively in
the past with varying techniques and methodologies with Markov Chain incorporating
Cellular Automata approach among those. The Markov-Cellular Automata (Markov_CA)
model has been applied worldwide, however, model parameter calibration is site specific. In
Viet Nam, research on LULC change a pressing issue given the rapid socio-economic
development. Research on LULC change is a necessary starting point for impact assessment
on water resources, land resources, ecosystems, environment, etc. However, what we lack is a
method for modeling our insights to simulate LULC fluctuations and to project future LULC.
Therefore, this article offers a way to combine known problems to produce a new result. The
change of LULC for the period 2005-2015 will be simulated and will result in a prediction of
the LULC of 2030. In addition, the calibrated Markov_CA model adapted to the study area
will also be a valuable reference for employ in similar areas. Finally, the expected results and
the calibrated model are validated by Kappa coefficient and provide a good level of
agreement.
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GIOI THIEU MOQT SO CONG CU KINH TE UNG DUNG TRONG QUAN LY PHAT
THAI KHi NHA KINH TAI VIET NAM

Lé Anh Ngoc, Nguyén Vin Hong, Tréan Digu Trang,
Nghiém Thi Huyén Trang
Phan vién Khoa hoc Khi twong Thuy van va Bien doi khi hgu

Tom tit:

Bai bao gidi thieu mgt s6 ¢ong cu kinh té quan ly phat thdi khi nha kinh bao gom céng
cu tao nguon thu, cdng cu tgo ldp thi trwong. Ap dung phwong phip SWOT dé phan tich cac
cdng cu kinh té itng dung trong qudn ly phéat thai khi nha kinh tgi Viét Nam. Déi véi cong cu
ta0 nguon thu, thué bdo vé méi trirong hién ap dung doi véi viéc san xudt va nhap khau mét
6 hang héa dwoc xem c6 hai Véi méi trieong, dac biét 14 dau héa va than da. Duw thao Lugt
thué Bao vé méi truong dang dé xudt tang mirc thué cua xdng, dau, mé nhon va HCFC, tdi
nylon thugc diéh chiu thué. Déi véi phi bao vé méi truong, Viét Nam da c¢é phi doi véi nuéce
thai, khai thac khodng sdn nhung phi déi véi khi thai chiea c6 quy dinh cu thé huéng dan chi
tiét vé cac thu tuc, phirong thirc dang ky va kiém ké khi thai. DPéi véi cong cu tao ldp thi
trwong bao gom co ché Phét trién sach (CDM), co ché tin chi chung (JCM). Pén thang
7/2017, Viét Nam c0 255 dy &n CDM va 10 chuwong trinh hoat dong CDM (PoA) dwoc dang
Ky Véi wéc tinh tong lirong giam phat thai KNK 1a 19.653.872 tan CO,. Bén canh dé, 14 du &n
JCM dwoc ding ky véi tiem ndng giam phét thai khi nha kinh dat 15.996 tCO, fiwong
dwong/nam.

Tir khoa: Phat thai khi nha kinh, cong cu kinh té
1. Gigi thiéu

Céc cong cu kinh té trong quan ly bao vé méi truong la cach tiép can chinh sach
dugc x@y dung dua trén nén tang cac quy luat kinh té thi truong, tac dong den chi phi

va loi ich trong hoat dong cua to chire kinh t& nham tao ra hanh vi ang xa cua nha san
xuat 6 lgi cho moi truong.

Cong cu kinh t& duoc st dung nham hai muc dich chinh: (1) diéu chinh hanh vi
cua cac nha san xuat va nguoi tiéu dung; (2) tao nguon tai chinh cho ngan sach va/
hoac cho viéc cung cap cdc hang hod/ dich vu méi truong

Cong cu kinh t& gdm ba nhém chinh:

- Nhém céng cu tao ngudn thu nhu thué, phi méi trudng, quy méi truong. ..
- Nhom cdng cu tao lap thi truong: giay phép xa thai co the chuyén nhuong (cota 0
nhiém), chi tra dich vy moéi truong. ..
- Nhom cbng cu nham nang cao trach nhiém xa hoi: ky quy moéi truong, nhan sinh
thai. ..
Cac nhom q@ng cu kinh té da duoc ap dung qhiéu qua nham quan Iy phat thai khi
nha kinh & mgt so nudc phat trién va dang phat trién trén the gidi:
a. Doi véi nhém cong cu tgo nguon thu
- Thug¢ carbon
Tai chau Au, mot s6 quéc gia nhu: Pan Mach, Phan Lan, Bac, Y, Ha Lan, Na

Uy, Thuy Dién, Thuy Si va Vuong quéc Anh da &p dung thué nang luong, hogc thué
nang lugng mot phan dya trén ham luong carbon.



Niam 2010, Uy ban chau Au d3 cin nhic ap dung thué téi thiéu di véi cac gidy
phép 6 nhiém dugc mua theo “Chuong trinh giao dich GHG cua Lién minh chéu
Au (EU ETS)”, trong d6 dé xuat thué méi dugc tinh theo ham lugng carbon thay vi
khdi lwong COz. Theo dé& xuat mai nay, mac thué téi thiéu cho mdi tan khi thai
CO2 dao dong tir 4 dén 30€.

Niam 2019 d3 mang lai nhitng tin hiéu tich cuc vé qué trinh chuyén dich ning
luong tai EU. San luong dién than trong khéi da giam 24% nam 2019. Diéu nay dan
dén luong khi CO2 cua nganh dién giam ky luc 120 Mt, twong duong véi -12% so Véi
phat thai nim 2018. San lugng dién tir ning luong tai tao dat ky luc mai, chiém 35%
t6ng san luong dién toan khdi, trong d6 nim 2019 san luong dién gié va mat troi nhiéu
hon dién than, dong gbp 18% tong san lwong dién [10].

Tai Phap, Thué carbon c6 hiéu luc vao ngay 01/4/2014, véi mic thué suat 13 7
EUR (8 USD)/tin CO,, tang lén 24 EUR (27 USD)/tin vao nim 2016. Ngay
22/7/2015, Phép chinh thurc thdng qua Luat Nang lugng hudng toi ting truong xanh,
b6 sung mirc thué carbon cho nam 2020 va 2030 lan lugt 12 56 EUR (62 USD)/tin vao
va 100 EUR/tan (110 USD/tan) [18], [20].

Doi voi cac quoc gia tai Chau A nhu Han Quéc, quy dinh 8% lugng khi thai
carbon tur su dung nang lugng khong phai nop thue, con 92% phai doi mat véi muc
thue bang hoac trén 5.55USD/tan CO,, trong d6 16% phai doi mat voi muc gia bang,
hoac trén 33 USD/tan CO> [13].

- Thué va phi Bao vé méi trudng
~ Theo Cuc Bao vé mai truong tai Thuy Dién, hang nim c6 khoang 7 ty euro tir
thue, phi lién quan den moi truong trong d6 95% tr nganh Van tai va nganh Néng
luong, thué nguon nang lugng...Thué mdi truong chiem khoang 3% GDP cua Thuy
bién [5].

~ Tai Singapore, gia phi 0 nhiém danh vao nhu cau oxi sinh hda (BOD) va tong
chat ran lo lung (TSS) ap dung vei tat ca cac co so cong nghiép. Luong BOD va TSS
cho phép dugc thai vao hé thong cong cong la 400mg/lit [5].

Riéng tai Trung Qudoc 100 mic phi danh vao cac nguon gay 6 nhiém doi voi
nudc thai, khi thai, phé thai, tieng on va céc loai khac. Mac phi 6 nhiem dugc can cu
vao luong va nong do cua cac chat thai ra moi truong [5].

b. Déi Vi nh6m cong cu tao ldp thi truong
- Hé thong giao dich phat thai

Tir thang 10/2011-7/2015, sau thoi gian tham gia vao CDM, Trung Quéc thuc
hién thi diém hé théng giao dich phat thai riéng. 57 triéu tan carbon da duoc mua ban.
Dia phuong tu thiét ké dua trén mot khung hop tac ba bén: Uy ban Phét trién va Cai
cach dia phuong, cdc don vi mua ban phat thai dia phuong, va cac chuyén gia co uy tin
trong gidi hoc thuat [14].

Tai thi truong Chau Au, Luong khi thai CO, trong nganh dién da giam 12%,
tuong duong 120 triéu tan, vao nim 2019. Tong phat thai cia EU ETS da giam 8%, tir
1682 Mt CO nam 2018 xudng con 1554 Mt CO, vao nam 2019 va hién thap hon 16%
so véi han muac phét thai. Hé thong giao dich phat thai & EU déng vai trd quan trong
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vtrong viéc thiic day qua trinh giam thué trong céc nganh nhu dién, EU ETS c6 mac
phat thai giam 1.7% moi nam ap dung cho dén nam 2020 [10].

- Co ché phét trién sach CDM

Brazil 12 quéc gia dau tién dua ra y twéng quy phat trién sach & cac cudc dam
phan ¢ Kyoto va tham gia sém trong viéc xay dung CDM. Hi¢n nay, Brazil la quéc gia
c6 thi truong CDM dirng thtr 3 thé gidi, tuy nhién do chinh sach nang luong cua ho th|
77% san luong dién cua qudc gia nay tir thuy dién. Co quan tham dinh quéc gia vé
CDM (DNA) cua Brazil chi xem xét van dé bao vé méi truong cua cac du an CDM ma
khdng tap trung vao quang cdo vé CDM. Cho di CDM khdng anh huong nhiéu téi
chinh sach ning luong chung, nhung CDM c6 thé c6 vai trd quan trong ddi véi mot
nganh nhu céng nghiép mia duong. Ddi véi nganh nay, CDM di hd trg dua vao cong
nghé dong phét nhiét - dién sir dung ba mia va budn ban lugng dién du xép hang thar 3
vé doanh thu sau cac san pham duong va ethanol [15].

Trung Qudc da trd thanh qudc gia hang dau vé thi trudsng CDM. Céc di an CDM
d3 dang ky va cac ching chi da cp ¢ Trung Qudc chiém lan luot 39,3% va 55,5% trén
thé gigi (Chuong trinh méi trudng cua Lién Hiép Qudc — UNEP, 2009). Quéc gia nay
thu hut cac nha dau tu va nhitng ngudi mua Ching chi giam phat thai nha kinh duoc
chiing nhan (CER) vdi céc diéu kién wu dai cho nha dau tw nuc ngoai va quan 1y cong
t6t.

- Chi tra dich vu méi truong

Costa Rica chi trd hang nam cho bao tdn rirng dat trung binh 64 USD/ha vao nam
2006. Trong rung khoang 816 USD/ha dugc chi cho giai doan 10 nam [12].

Tai Mexico, Chuong trinh Scolel Té duoc thanh 1ap, nham muc dich tao ra mot
thi truong cho ngoai canh tich cuc cua cac don dién trong ca phé c6 bong ram. Néng
dan dong y thuc hién céc hoat dong canh tac va trong ring cé trach nhiém dé doi lay
khoan tién bu dip carbon. Ngudn vén cho Fondo BioClimatico dén tir viéc ban Giam
phat thai tu nguyén (VERS) cho cac nhdém tu nhan véi mac gia $13/tan carbon [12].

c. Nhém cdng cu nham nang cao trach nhi¢m xa hgi
- Nhaén sinh thai

Tai Lién minh Chau Au c6 khoang 21 mit hang tiéu dung str dung nhan hiéu sinh
thai: may tinh, ti vi, du lich...

Nhan sinh théi dugc phat trién rong rai ¢ My, Green Seal da cap nhén sinh thai
cho khoang 234 san pham thugc trén 50 loai nhém san pham: son, muc in...

Viéc st dung cac cong cu kinh té trén & cac nudc cho thidy mot sé tac dong tich
cuc nhu cac hanh vi méi trudng dugc thué diéu chinh mot cach tu giac, cac chi phi cua
x4 hoi cho cong tac bao vé méi truong ¢ hiéu qua hon, khuyén khich viéc nghién ciu
trién khai k¥ thuat cong nghé c6 loi cho bao vé moi trudng, gia ting ngudn thu nhap
phuc vu cho cong tac bao vé méi trudng va cho ngan sach nha nudéc, duy tri tét gia tri
moi trudng cua quédc gia.

Viéc giam phat thai khi nha kinh vao khi quyén duoc thyc hién théng qua bién
phap truc tiép (dinh muc ddi véi lugng phat thai khi nha kinh) hoic bién phép gian
tiép nhu chinh sach, quy dinh, bién phap kinh té trong d6 cong cu kinh té c6 vai tro



quan trong trong diéu chinh theo hudng tich cuc, cd tac dung bit budc nguoi gay 6
nhiém phai thuc hién cac muc tiéu giam phat thai bang cac phuong tién va chi phi hiéu
qua, kich thich sy phat trién céng nghé méi. Muc tiéu cua nghién ctu nay 1a gisi thiéu
cac cong cu kinh té trong quan ly phat thai khi nha kinh dang duoc &p dung tai Viét
Nam, phén tich dugc uu diém, han ché, tinh pha hop cua tirng nhém cong cu, tir d6 co
nhirng dé xuat nham phat huy diém manh, khai thac tét cac co hoi dong thoi khac phuc
t6t nhitng diém yéu trong viéc &p dung cong cu kinh té tai Viét Nam.

2. Phuwong phap nghién ctiru
2.1. Khu vac nghién caru

Viét Nam 13 nuée co téng lugng phét thai thap trén toan cau, cu thé 13 nam 2014
chi phat thai khoang 284 triéu tan CO> . Trong d6, ning lwong 1a linh vyc phéat thai 16n
nhét vai 171,62 tridu tan CO, twong duong. Nong nghiép xép tha 2 vai 89,75 tricu tan
CO; trong duong. Nganh cong nghiép phat thai 38,61 triéu tin CO; tuong duong.
Riéng linh vuc st dung dt, thay doi sir dung dat va 1am nghiép khong phat thai da hap
thu dugc 37,54 triéu tan CO, tuong duong [9].

Tuy mic phat thai binh quan dau ngudi cua Viét Nam thap hon Trung Quéc, Han
QUOC va Thai Lan, song dang tang voi tée do nhanh hon so véi cac quédc gia nay. Cu
thé, muac phat thai binh quan dau ngudi da ting gan 6 lan, tir 0,3 tin CO2/ngudi nim
1990 Ién 1,71 tan CO2/ngudi nam 2010, trong khi Trung Quéc tang 3 1an, Han Quéc
tang 2,5 lan va Thai Lan tang 2 1an [6] [17].

Trong nd luc chung toan cau nham giam phat thai khi nha kinh, Viét Nam da dé
trinh Dong gdp do quoc gia tu quyet dinh (NDC) cap nhat 1én Ban Thu ky cua Cong
udc khung Lién hop qudc vé bién d6i khi hau. Theo d6, bang nguoén lyc trong nuéc,
dén nam 2030, Viét Nam s& giam 9% tong luong phat thai khi nha kinh so véi Kich
ban phat trién thong thuong (BAU) quéc gia, twong duong 83,9 triéu tan CO» twong
duong; mirc dong gop 9% nay cé thé duogc ting 1én thanh 27% so voi BAU quéc gia
(twong duong 250,8 triéu tan CO, twong dwong) khi nhan dwgc hd tro quéc té thong
qua hop tac song phuong, da phuong va cac co ché trong khudn kho Thoa thuan Paris
vé bién d6i khi hau [19].

2.2. Phwong phap phan tich SWOT

~ Phan tich SWOT (Hinh 1) duoc viet tat cua 4 chi: Strenghts (Diém manh, wu
thé); Weaknesses (biém yéu, diém khiém khuyet); Opportunities (Co hdi, thoi co);
Threat (Théach thac, moi de doa).

M6 hinh phan tich SWOT do Albert Humphrey phét trién vao nhitng nim 1960-
1970. Pay la két qua cua mot du &4n nghién ctu do dai hoc Standford, My thuc hién.
Dy &n nay st dung dit liéu tir 500 cong ty c6 doanh thu 16n nhat nuéc My (Fortune
500) nham tim ra nguyén nhan that bai trong viéc 1ap ké hoach cua cac doanh nghiép
nay. Albert cling cac cong su ctia minh ban dau da cho ra mé hinh phan tich c¢6 tén goi
SOFT: Thoa man (Satisfactory) - biéu tot trong hién tai, Co hoi (Opportunity) - Bleu
t6t trong twong lai, L3i (Fault) - Piéu x4u trong hién tai; Nguy co (Threat) - Piéu xau
trong tuong lai. Pén nam 1964, sau khi mo6 hinh nay duoc gisi thiéu cho Urick vad Orr
tai Zurich Thuy Si, ho di doi F (Fault) thinh W (Weakness) va SWOT ra doi tir do.
Phién ban dau tién duoc thir nghiém va gidi thiéu dén cong ching vao nim 1966 dua



trén cong trinh nghién ctu tai tdp doan Erie Technological. Nam 1973, SWOT duoc su
dung tai J W French Ltd va thuc sy phét trién tir diy. DPau nim 2004, SWOT di duoc
hoan thién va cho thay kha ning hiru hiéu trong viéc dua ra ciing nhu théng nhat cac
muc tiéu caa to chirc ma khong can phuy thude vao tu van hay cac ngudn lyc tén kém
khac.

Co hsi (0)

Hinh 1. M6 hinh SWOT

Trong bai bao bay, phuong phap SWOT duoc ung dung phan tich nhom cong cu
tao nguon thu va nhém cong cu tao 1ap thi truong tai Viét Nam nham hiéu r& Biém
manh, Diém yéu, Co hoi va Thach thtc cua ting cong cu. Thong qua phan tich
SWOT, chiing ta s& nhin rd muc tiéu ciing nhu cac yéu té trong va ngoai cua thi truong
c6 thé anh huong tich cuc hoic tiéu cuc téi muc tiéu ma Viét Nam dé ra.

Ap dung mé hinh phan tich SWOT vao dbi twong cong cu kinh té s& bao gom céc
buéc chinh: (1) Xac dinh cac nghién ctu trén thé gisi di co cac két qua vé quan ly
phét thai khi nha kinh bang cong cu kinh té; (2) Thu thap, théng ké sé liéu, phan tich
tinh hinh &p dung céc nhoém cong cu kinh té tai Viét Nam; (3) Phén tich cac goc do va
kha ning tng dung cac nhém cong cu kinh té trong diéu kién cua Viét Nam.

3. Két qua va thao luan
3.1. Phan tich nhém cong cu tgo nguén thu tai Viét Nam
3.1.1 Thué bdo vé méi truong
Luat Thué bao vé moi truong (2010) (BVMT) quy dinh khung thué bao vé moi
truong véi mac téi thiéu tuyét dbi va muc téi da tuyét ddi. Mac thué suat tdi thiéu
tuyét doi va murc thué suat t6i da tuyét ddi dugc xac dinh dua trén co sé mirc do anh
huong c6 hai dén moéi truong hoac chi phi xir ly cac hau qua tiéu cuc do viéc sur

dung/tiéu thu cac hang héa duoc lya chon gay ra. Thué bao vé méi trudng c6 thé ap
dung doi vai viéc san xuat va nhap khau mot s6 hang hoa duoc xem nhu 1a cé hai vai



mdi truong, dac biét 12 dau hoa va than da. San pham xuét khau dugc mién trir khoi
thué nay.

Thu ngan sach thué bao vé méi truong tang qua cac ndm nhu nam 2015: 27.616
ti dong, 2016: 44.326 ti ddng, 2017: 45.101 ti dong, 2018: 43.067 ti ddng. Ti & % so

V6i tong thu ngan sach ting dan: 2015 (2,8%), 2016 (4,03%), 2017 (3,26%), 2018
(3,08%) [8].

Bang 1. Biéu khung thué [7][8].

Ponvi Mircthué (déng/1  Mirc thué (dé xuat)
T Hang héa don vi hang héa) theo duv thao Luit
theo Luat thué BVMT thué BVMT
2010
I Xang, dau, m& nhon
1 Xang, trir ethanol Lit 1.000-4.000 3.000-8.000
2 Nhién liéu bay Lit 1.000-3.000 3.000-6.000
3 Dau diesel Lit 500-2.000 1.500-4.000
4 D3u hoa Lit 300-2.000 300-2.000
5 Dau mazut Lit 300-2.000 900-4.000
6 D3u nhon Lit 300-2.000 900-4.000
7 M& nhon g 300-2.000 900-4.000
Il. Thanda
1  Thannau Tan 10.000-30.000 Khong thay doi
2 Than an-tra-xit (antraxit) Tan 20.000-50.000 Khoéng thay doi
3 Than m& Tan 10.000-30.000 Khoéng thay doi
4 Than da khac Tan 10.000-30.000 Khoéng thay doi
. HCFC Tan 1.000-5.000 4.000-20.000
IV.  Tuinylon thudc dién chiu Kg 30.000-50.000 40.000-200.000
thué
V. Thudc diét co thudc loai Kg 500-2.000 Khéng thay d&i
han ché str dung
VI. Thudc trir méi thudc loai Kg 1.000-3.000 Khéng thay déi
han ché str dung
VII. Thuéc bao quan 1dm san Kg 1.000-3.000 Khéng thay déi
thudc loai han ché
VIIl. Chat khtr trung kho thuéc Kg 1.000-3.000 Khéng thay déi

loai han ché str dung

Dy thao Luat stra d6i, bé sung mot s diéu cua Luat Bao vé mdi truong dang
duogc trinh Quéc hoi. Trong d6, dé xuat taing mirc thué ctia myc 1. Xang, dau, md nhon,
muc 111 va myc 1V cua biéu khung thué (Bang 1). Theo d6, mirc thué d6i voi xang trir
ethanol d& xuit & mac 3.000-8.000 dong (murc cii: 1.000-4000d), dau diesel 1.500-
4.000 ddng (murc cii: 500-2000 dong). Nhiéu quan ngai vé& anh huéng cua ban hanh
thué méi ciing nhu viée tang thué Ién cac hoat dong kinh té. Vi vay can phai danh gia
toan dién nhiing tac dong cua tang thué bao vé moi trudng dén cac mat kinh té xa hoi.



3.1.2. Phiva lé phi méi truong

Phi Ia khoan thu dwoc st dung dé bu dap mot phan cac chi phi cho cang téc bao
V€ va quan ly méi truong, dong thoi dam bao cung cap dich vu truc tiep cho ngudi nop
phi. Chinh sach phi moi truong hién nay ¢ Viét Nam bao gom:

Phi bao vé méi truong d6i véi nudc thai (Nghi dinh sé 154/ND-CP ngay
16/11/2016 ctua Chinh phi1) muc tiéu giam thiéu 6 nhiém méi truong do nudc thai gay
ra, sir dung ngudn nudc sach mot cach tiét kiém va hiéu qua da duoc ap dung tir nam
2003. Trong nam thong s6 6 nhidm tinh phi (Bang 2), thay ngan (Hg) c6 mac phi cao
nhat (20.000.000 ddng), tiép theo la Asen (As), Cadmium (Cd) cung muc phi
2.000.000 dong va Chi (Pb) & mtrc 1.000.000 ddng. Hai thong sb nhu cau 6 xi hda hoc
va tong chat ran lo lirng ¢6 mic phi 2.000 dong va 2.400 dong tuong Gng.

Bdng 2. Muic phi bao vé méi truong cho nuwoc thai [3]

STT CAc thong sé 6 nhiém tinh phi Miic phi (VND)
1 Nhu cau O xi héa hoc (COD) 2.000
2 Tong chit ran lo ling (TSS) 2.400
3 Thuy ngan (Hg) 20.000.000
4 Chi (Pb) 1.000.000
5 Asen (As) 2.000.000
6 Cadmium (Cd) 2.000.000

S6 tién phi bao vé méi trudng d6i voi nude thai sau khi trir s tién phi duoc trich
dé lai theo quy dinh dugc ndp vao ngan sach dia phuong dé sir dung cho cong tac bao
vé moi trudng; bo sung ngudn vén hoat dong cho Quy bao vé mai trudng cua dia
phuong dé si dung cho viéc phong ngira, han ché, kiém soat 6 nhidém méi truong do
nuéc thai; to chic thuc hién céc giai phap, phuong an cong nghé, ki thuat xir Iy. S6
thu phi bao vé moéi trudng d6i voi nude thai bao gom nude thai sinh hoat va nudc thai
cdng nghiép (Bang 3) ting theo cac nim: 1.082,1 ti déng (2015), 1.287,5 (2016),
2.102,4 (2017).

Bang 3. Sé thu phi bao vé méi triweong doi véi nuéc thai [3]

Pon vi: ti dong

T | Phibdo vé mi truomg | DA™ | Nam 2016 | DO
1 |  Nuocthaisinhhoat | 1.0168 | 12161 | 2.0169
2 I}Iu:c’rc thai cong nghi¢p 65,3 71,4 85,5
Téng cing 10821 | 12875 | 21024

Phi bao vé mdi truong ddi vai khai thac khoang san (Nghi dinh s6 164/2016/ND-
CP ngay 24/12/2016): Bay la mot loai phi duoc thu tir cac hoat dong khai thac khoang
san. Phi 4p dung cho cac loai khoang san: D4, fenspat, soi, cat, dét, than, nudc khoang
thién nhién, sa khoang ti tan, c4c loai khoang san kim loai, quang apatit, dau thd va khi
thién nhién... Sb thu phi bao vé méi trudng ting theo cac nim, cu thé: 1.923,6 ti dong
(2015), 2.188,6 ti dong (2016), 2.452,9 ti dong (2017) (Bang 4).

Nguon thu tir phi bao vé mdi treong ddi vai khai thac khoang san dugc ding dé
chi cho muc dich ho tro trong cong tac bao vé, khai thac nguon tai nguyén thién nhién.



Bang 4. So thu phi bdo vé méi triong déi véi khai thac khoang sdn [4]

Pon vi: ti dong

Phi bio vé moi
trueong Nam 2015 | Nam 2016 | Nam 2017
Khai thac khoang san 1.923,6 2.188,6 2.452,9

Phi bdo vé moi truong dbi véi khi thai: Phi bao vé moi treong doi voi khi thai
chua c6 hugng dan chi tiet ve cac thu tuc, phuong thire dang ky va kiém ké khi thai
cling nhu cap Giay phép xa khi thai.

Theo Luat sé 97/2015/QH13 vé phi va 1& phi, Chinh phu chiu trach nhiém ban
hanh phi bao vé moi trudng dbi véi khi thai. Nhiém vy, hoat dong bao gém: (1) danh
gia tac dong trong hoat dong giam nhe phat thai khi nha kinh; (2) danh gia tac dong
dén cac ddi twong lién quan; d01 tuong chiu phi; NSNN va tac dong dén kinh té — x&
hoi; (3) danh gia tac dong, mdi quan hé gitra phi va cac co ché dinh gla carbon khéc;
(4) ra soét hé théng thué, phi hién hanh dé tranh chong chép, tring Iam cac loai phi;
(5) quan ly va sir dung nguoén thu theo huéng trao thém quyén cho chinh quyén dia

phuong dé st dung truc tiép cac khoan phi nay.

3.1.3. Phan tich SWOT déi véi nhém cong cu tao nguon thu

Cong cu SWOT dugc ap dung dé phan tich diém manh, diém yéu, co hoi, thach
thire doi v6i nhdm cong cu tao nguoén thu duoc trinh bay chi tiét tai Bang 5 sau day.

Bang 5. Ap dung SWOT phan tich nhém céng cu tao nguon thu

DIEM MANH (S-STRENGHT)
- Viét Nam c6 muc tiéu rd rang trong NDC.
- Khuyén khich nguoi sin xut thay doi
cong nghg, san pham, quy trinh san xuat dé
giam muc thué phai dong.
- Vigt Nam da c6 kinh nghiém thu thué
BVMT trén nhién liéu héa thach nhu dau,
than,...
- D6i voi Phi BVMT, mirc phi va 1§ phi dua
ra thap nén tao dugc su dong tinh cua nguoi
dan va doanh nghiép.
- Tao khoan thu dé bu dip chi phi bao vé
moi truong.

DPIEM YEU (W- WEAKNESSES)

- Chua c6 bién phap manh m& d6i véi hanh
Vi vi pham.

- Pau tu hé thdng thiét bi va hé thdng quan
ly gidm sat, kiém soat viéc danh thué vao
cac hanh vi gay 6 nhiém méi truong doi hoi
chi phi lon.

- Phan b va str dung ngudn thu thué chua 6
rang minh bach

- P6i véi cong cu phi, véi mic phi qué thap
nha san xuat san sang chap nhan dong phi dé
thai vao moi truong

CO HOI (O - OPPORTUNITIES)

- Khuyén khich dau tu, khuyén khich xuat
khau, thac day chuyén dich co cau kinh té,
phét trién san xuat kinh doanh va cha dong
hoi nhap kinh té quéc té.

- Cai tao thué BVMT theo huéng giam phét
thai khi nha kinh.

THACH THUTC (T- THREATS)

- Doi tuong chiu thué con han hep. Luat
Thué BVMT quy dinh chi c6 8 nhém chiu
thué.

- Vé muc thu thué BVMT: Muac thué chua
hop 1y giita cac d6i tuong: muc do gay tac
dong xau dén mdi truong cua than gay, than
m&, than nau rat khac nhau nhung lai chiu




- Déi véi cong cu Phi, tao khoan thu
bu dép cac chi phi quan ly, bao vé, dau tu
cho méi truong va ngan ngura ngudi gay 0
nhidm xa thai cac cChat 6 nhiém cé thé xu
1y dugc vao moi truong.

- - Phi BVMT la cbng cu gilp cac
nudc trén the gidi va Viét Nam thu hoi von
trong thoi gian hop ly

cung mot muc thue va tuy st dung than gay
hai cho méi trudng hon xing dau nhung lai
chiu marc thué thap hon xing dau (thué danh
trén 1 lit xang tir 1.000 - 4.000 dong) va cao
hon thué danh vao dau diesel (thué danh trén
1 lit dau diesel tir 500 - 2.000 ddng).

- Nhiéu loai san pham dang chiu qua nhiéu
loai thué, vi mot san pham cé thé da phai

chiu rat nhiéu loai thué nhu thué tiéu thy déc
bi¢t, thue xuat khau, thué nhap khau... nay
lai thém thué bao vé mai truong.

- Quy dinh vé phi BVMT chua c6 su gin két
chat ch& gitra phat trién kinh té véi bao vé
modi truong.

- Phi va Ié phi méi truong méi chi bude dau
tao ngudn thu cho ngan siach ma chua phat
huy duoc vai trd cong cu kinh té diéu tiét vi
md, han ché cac hoat dong gay & nhiém moi
truong.

Phan tich nhém céng cu kinh té tao 1ap thi truong

3.2.

3.2.1. Tin chi cia cac di dn Co ché phét trién sach (CDM), co ché tin chi chung
(ICM)

Co ché CDM la co ché hop tac gitta nudc phat trién va nuéc dang phat trién
nham giup nude dang phat trién dat duoc sy phat trién bén viing va déng gop vao muc
tiéu cudi clng cua Cong udc, va giup cac nudc phat trién dat dugc sy tuan thu céc
cam két cia minh vé giam va han ché phat thai dinh luong quy dinh cia Nghi dinh thu
Kyoto.

Viét Nam da phat trién nhiéu dy &n CDM va thiét 1ap khung quan 1y nha nudc di
vao hoat dong tir rat som. Dén 31 thang 3 nam 2017, Viét Nam da c6 255 du 4n co ché
phét trién sach (CDM) va 10 chwong trinh hoat dong CDM (PoA) duogc ding ky voi
wdc tinh tong lugng giam phét thai KNK 1a 19.653.872 tan CO». Trong nhitng du an
nay, 69 du &n (bao gom 68 dir &n CDM va mot CDM PoA) di nhan duoc 17.793.032
ching chi CER, trong d6 ¢6 59 du an trong linh vuc nang lugng va 10 du an trong linh
vuc chat thai [1].

Tinh dén thoi diém 30/6/2019, tong s tién Ié phi ban/chuyén tin chi dwoc xac
nhan (CERs) cua du an CDM da duoc thu nop vao Quy Bao vé Moi truong Viét Nam
la 45,52 ty dong, ctia hon 56 du &n CDM. L& phi thu duoc tir viéc ban/chuyén CERs
duoc quan ly va sir dung dang theo quy dinh ctua phap luat hién hanh. Khoan thu tur 1€
phi ban CERs dugc sir dung cho viéc tro gia cho gia ban dién cua dy an dién gio; hd
trg tai chinh cho xay dung van kién du an CDM, cho céc hoat dong phd bién, tuyén
truyén nang cao nhan thirc vé bién d6i khi hau va CDM:; hd tro cac hoat dong cia Ban
chi dao thuc hién UNFCCC va Nghi dinh thu Kyoto.

_ V& gia CER (Hinh 2), giai doan cam két dau tién (2008-2012), gid CER theo
chieu hudng giam, co nhimg lic gia dat gan 25 USD/tan CO; (2008) va dao dong
trong khoang 13-14 USD trong nam 2009-2011, thap nhat 1a nam. 2012 ¢6 thoi diém



giam xap xi 0 USD. Giai doan thyc hién 2 (2013-2020): gia CER bién dong manh, cao
nhat 13 hon 0,7USD/tan CO,. Nam 2018-2019, gia khoang 0,15-0,2 USD/tan CO..

Hién nay, CER cua cac du an CDM con dugc giao dich tai thi truong tu nguyén.
Dy 1a thi trudng cung cap cho cac doanh nghiép, té chuc phi chinh phu va c& nhan
kha ning tu bu dap lwong khi thai cia ho trén co so ty nguyén bang cach mua tin chi
carbon. Cac khoan tin dung duoc tao ra theo CDM hoic theo céc tiéu chuan khéc hoat
dong trén thi truvong tu nguyén. Thi truong tu nguyén nay hoat dong khong phai vi
nghia vy cta chinh phi ma la van dé trach nhiém xa hoi (CSR) cua riéng (doanh
nghiép) hoac phan ung vai ap luc thi truong va du luan.
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Hinh 2. Bién déng cia gia CER [1]

Su khac biét gitra thi truong tuan tha va thi truong ty nguyén 1a thuc té 1a cac bén
tham gia khdng thé st dung tin dung carbon tu nguyén (VER) dé dap mg cac nghia vu
theo chuong trinh tuan thu cua Nghi dinh thu Kyoto nhung tin chi carbon tuan thu,
CER c6 thé duoc chap nhan bai cac bén tham gia mudn ty nguyén bu luong phét thai
cua ho.

JCM: 13 co ché Nhat Ban dé xuat d6i véi cac qudc gia dang phat trién nham thic
day viéc chuyén giao va pho bién cac cong nghé phét thai carbon thap dé hudng téi
ting trudong xanh & nudce so tai va hd tro thuc hién cam két quéc té vé giam nhe phat
thai khi nha kinh caa Nhat Ban.

Muc dich ctia Co ché JCM: (1) Pho bién cong nghé, san pham, hé thong, dich vu,
co s& ha tang carbon thap ciia Nhat Ban, gop phan phét trién bén virng tai cac nuéc
dang phat trién; (2) Pong gop giam phat thdi khi nha kinh dinh lugng thong qua hanh
dong giam thiéu & cac nude dang phat trién va dat dugc cac muc tiéu giam phat thai
ctia cac nudc phat trién (Nhat Ban); (3) Péng gop vao muc tiéu cia UNFCCC vé giam
phat thai toan cau;

14 quoc gia tham gia vao Co ché JCM trén thé gici. Viét Nam Ia quoc gia thir 6
ky Ban ghi nh¢ hop tac vé Tang truong carbon thap gitra Viét Nam va Nhat Ban (ngay
02 thang 7 nam 2013) nham trién khai thyc hién Co cheé JCM.

Tinh dén nam 2020, di c6 14 dy an duoc diang ky vai tiém ning giam phat thai
khi nha kinh dat 15.996 tCO; twong dwong/nam. Viét Nam c6 s6 dy an duoc ding ky
nhiéu thir 2 sau In-d6—né—xia véi 19 dy an. Danh muc cac du 4n dugc ding ky tai
Bang 1. Trong s6 14 dy &n duoc ding ky, co6 11 du &n nhan duogc tai tro tir B Moi
truong Nhat Ban va 03 du 4n nhan duoc tai trg tir Bo Kinh té, Thuong mai va Cong
nghiép Nhat Ban. Tong kinh phi duoc nhan 1a gan 35 triéu USD, chiém 38% tong kinh
phi thuc hién cac du an [2].



Dén nay, di c6 6 du an di vao hoat dong va duoc giam séat, tham tra sé liéu hoat
dong, cap tin chi cac—bon. Uy ban hdn hop hai nudc dd xem xét va cip téng cong da
c6 4.415 tin chi carbon, twong duong véi 4.415 tin CO; td cat giam duoc so véi lugng
phét thai khi nha kinh khi chua c6 du 4n. Luwong tin chi cdc—bon dugc phan bd cho
Chinh phu Nhat Ban, Chinh phu Viét Nam va cac don vi tham gia du an.

Tuy nhién, qua trinh tham van cic don vi lién quan ciing chi ra rang viéc thuc
hién Co ché JCM trong thoi gian qua van con mot sé tn tai va thach thic nhat dinh.
Vé phuong dién quan ly, chinh sach, Viét Nam van chua c6 quy dinh cu thé vé ché do
bao céo tinh hinh thuc hién du an déi voi cac bén tham gia du an, ché tai xu Iy vi
pham di véi hoat dong thuc hién dy an JCM.

3.2.2. Hé thang tqo tin chi

Véi sy hd tro cua Ngan hang thé gidi, Viét Nam tham gia du &4n Sang kién san
sang thi trwong carbon toan c4u (Partnership for Market readiness — PMR). Chuong
trinh PMR [a mét trong nhitng cong cu dugc qudc té xem 1a hitu hiu dé tao dong luc
cho tat ca cac bén tham gia cac hanh dong giam nhe phét thai KNK tir cac hanh dong
tu nguyén nhu NAMA, chuyén thanh cac co ché bat budc khi cac chinh sach thué, phi,
co ché han ngach phat thai, cac diéu kién vé nhan carbon, dau vét carbon sé& hinh thanh
& nhiéu noi trén thé gioi.

Chuong trinh PMR toan cau dén 2018 di c6 trén 30 qudc gia, ving lanh tho duoc
hd tro ky thuat va tai chinh dé nghién cau tir tiém nang ap dung dén viéc thar nghiém,
thi diém cac cong cu thi truong nhu thué, phi, thiét 1ap thi trudng mua ban han ngach
phat thai carbon [11].

Hai nghién ciru thi diém chuan bi sin sang cho thi truong cac-bon trong (1) linh
vuc quan ly chat thai ran ¢ Viét Nam do Bo Xay dung thuc hién; (2) linh vuc san xuat
thép do B9 Cong Thuong thuc hién.

Céc nghién ciru thi diém s& tao tin chi trong linh vyc quan ly chat thai, san xuat
thép va danh danh gia tiem nang phat thai KNK. Cac ngi dung chinh gom: (1) xay
dung duong phat thdi thong thuong (BAU) nghia 1a phat thai khi chua c6 hoat dong
giam nhe; (2) xay dung duong co s& cap tin chi; (3) xay dung kich ban giam phat thai
khi nha kinh.

3.2.3. Phdn tich SWOT doi véi cdng cu tao Idp thi truong

Chi tiét phan tich diém manh, diém yéu, co hoi, thach thie d6i véi nhém cong cu

tao lap thi truong duoc trinh bay tai Bang 6.

Bang 6. Ap dung SWOT phan tich nhém céng cu tao nguon thu

DIEM MANH (S-STRENGHT) PIEM YEU (W-WEAKNESSES)

- Hé théng quan ly thé ché, - Viét Nam con gap nhiéu kho khin trong viéc
chinh sach da c¢6 va hoat dong hiéu | tinh toan phat trién nén dé xac dinh mac giam phat thai
qua: Chinh phi dd ban hanh nhiéu | KNK khi xay dung cac du &n CDM cho nhiéu linh virc
chinh séch vé sir dung ning lugng
tiét kiém va hiéu qua nhu Chuong
trinh muc tiéu quéc gia vé sir dung
nang lwong tiét kiém va hiéu

- Céac dy an CDM ¢ Viét Nam thuong c6 quy md
nho hon so véi cac nudc trong khu vuc nén tiém nang
thu dugc so luong CERs la khdng 16n nén it dugc cac




qua,...

- Viét Nam cling da ban hanh
cac chinh sach vu tién vé phat trién
nang luong tai tao phi hop véi tiém
nang, didu kién qudc gia dam bao
an ninh nang luong, bao vé moi
truong. Cac chinh sach nay khuyén
khich nguoi dan sir dung tiét kiém,
hiéu qua trong san xuat, sinh hoat
thong qua cac hoat dong tiét kiém
nang luong va su dung nang lugng
tai tao.

- Co ché JCM da giup Viét
Nam tao ra mot kénh dau tu méi
cho cac hoat dong giam nhe phat
thai khi nha kinh; cac doanh nghiép
dugc tiép can va &p dung cac cong
nghé, san pham, hé théng, dich vu
cac—bon thap

nudc trong Phu luc | cia UNFCCC quan tim dau tu

- Céc té chic & Viét Nam van chua ranh vé cac
co ché va tha tuc phép ly nén cdc du an thuong rat
cham duogc thong qua

- CDM van chua duoc 1ong ghép thich dang vao
quy hoach nganh (ndng luong, rung, rac thai...) hodc
trong chién lugc cua céc to chic chi chét .

- Cong tac giao duc, tuyén truyen trong can bo
Nha nuéc va quan chang chua duoc phd bién nén gap
rat nhiéu kho khan trong viéc trién khai du an & dia
phuong.

- V& phuong dién quan ly, chinh séch, Viét Nam
van chua co quy dinh cu thé vé ché do bao céo tinh
hinh thuc hién dy an d6i voi cac bén tham gia dy én,
ché tai xir 1y vi pham ddi véi hoat dong thuc hién du an
JCM.

CO HOI (O-OPPORTUNITIES)

- Viét nam ciing duoc sy hd
tro vé tai chinh va k¥ thuat cua cac
t6 chirc Québc té. Viét Nam c6 nhiéu
linh vuc rat cé tiém nang phat trién
du an CDM: Nang luong, thu hdi
va str dung khi dt ¢éng hanh, thu
hoi va sir dung CHa tir cac bai xir ly
rac thai va cac mo khai thac than,
tao cac bé chira va bé tiéu thu khi
nha kinh: trong rimg, chuyén doi va
st dung nhién liéu hoa thach.

- Pbi voi cac du an JCM:
Thiic day viéc chuyén giao va phd
bién cac céng nghé phat thai carbon
thap dé hudng t6i ting truong xanh.

- Hé théng tao tin chi 1a cong
hiéu qua tao dong luc cho tat ca cac
bén tham gia cac hanh dong giam
nhe phat thai KNK tir cac hanh
dong tu nguyen.

THACH THUC (T-THREATS)

- Mot s6 nuéc phét trién con e ngai dau tu vao cac du
an CDM do mirc d6 rui ro cua cac du an.

- Giam qua trinh chuyén giao céng nghé, 1am cham qué
trinh tai chinh, cac nudc chu nha s€ phai chiu toan bo
chi phi cho viéc thuc thi du an giam khi thai.

- Péi voi du &n JCM: V@ trién khai thuc hién du an, cac
du &n thuc hién doi hoi phai 4p dung cong nghé tién
tién cua Nhat Ban, chi phi 16n. Khi mo rong quy mo
thuc hién sé la ganh nang chi phi cho doanh nghiép
Viét Nam vi chi dugc hd tro nhiéu trong giai doan dau
tu ban du hogc thi diém.

4. Két luan

Cong cu kinh té trong quan ly phat thai khi nha kinh c6 tac dong truc tiép tgi thu
nhap hoic hiéu qua kinh té cua hoat dong san xuat kinh doanh, nham ngin ngira tac
dong tiéu cuc téi moi trudong. Str dung cong cu kinh té s& dam bao yéu cau tiét kiém tai
nguyén, giam thiéu 6 nhiém va nang cao kha ning tai ché, tai sir dung chat thai. Diéu




d6 din dén két qua la chat lugng moi truong ngay cang duoc cai thién hon. Mat khac,
nhitng linh vuc can wu tién dau tu va khoi phuc thi viéc s dung céng cu Kinh té ciing
s€ thyec thi dé dang.

Viét Nam can huéng dén viéc dé xuat hé théng cac cong cu kinh té,
co ché dya vao thi trudng cho bao vé moéi truong va tim ra nhitng bién phap dé khac
khuc hau qua. Nhitng théng tin mai nhat vé cac chinh sach, co ché, chuong trinh ¢
lién quan nhu ETS, thi truong carbon trong nudc va thé gidi, cac du &n giam phat thai
cap quéc gia’ va qudc té can tiép tuc dugc cap nhat va nghién cuu. bong thoi, dé& xuat
16 trinh tai cau tric, giai phap dé phat huy vai tro cua hé théng cac cong cu kinh té,
phét trién ngudn nhan luc chit lugng cao dé sin sang dap ung cac yu cau cua thi
treong trong tinh hinh méi, dic biét 1a trong giai doan thuc hién cac cam két quéc té
vé bién doi khi hau. Chu dong tham gia cdc chuong trinh ddo tao, nang cao ning luc
trién khai cac nhiém vu, giai phap ang pho véi bién doi khi hau, giam phét thai KNK,
thuc hién tang truong xanh, phat trién bén virng.
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INTRODUCTION TO BASIC ECONOMIC TOOLS FOR MANAGING
GREENHOUSE GASES IN VIET NAM

Le Anh Ngoc?!, Nguyen Van Hong?!, Tran Dieu Trang?,
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Abstract:

The paper introduces some economic tools to manage greenhouse gas emissions
including tools for generating revenue and tools for market creation. For revenue generating
instruments, environmental protection taxes currently apply to the production and importation
of certain goods considered harmful to the environment, especially oil and coal. The draft
Law on Environmental Protection Tax is proposing to increase the tax rates on gasoline, oil,
grease and HCFCs and taxable nylon bags. For environmental protection fees, Vietnam
already has fees for wastewater and extraction of assets, but fees for emissions have not
detailed guidance on procedures and methods of emissions registration and inventory. For
market creation tools, in July 2017, Vietnam had 255 clean development mechanism (CDM)
projects registered with the total GHG emissions reduction of 19,653,872 tons of COo. In
addition, 14 JCM projects are registered with the potential to reduce greenhouse gas
emissions of 15,996 tCO- equivalent per year.

Key words: Greenhouse gas emissions, economic tools to mitigate GHG emissi
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, PHAN TICH CHI PHI TAI CHINH DANH CHO
UNG PHO VOI BDKH CUA CHINH PHU O CAP TRUNG UONG

Nguyén Vin Pai, Ping Quang Thinh, Huynh Thi Lan Hwong, Pham Thi Thién
Vien Khoa hoc Khi twong Thuy van va Bién doi khi hdu

Tém tit

Trong thoi gian qua, bién doi khi hdu (BPKH) da tdc déng tiéu ciec téi nén kinh té - xa héi
(KT-XH) Vit Nam. BDKH la nguy co hién hitu doi véi muc tiéu xéa déi giam nghéo, muc tiéu
thién nién ky va sw phat trién bén vitng. Vi thé g phé véi BDKH tré nén ngay cang quan
trong, ngay cang dwoc quan tam nhiéu hon trong cdac nghién ciru va trong cd tién trinh
thuwong hrong ciia Cong woc khung cia Lién hop quéc vé BDKH (UNFCCC). Tuy vy, mot
trong nhirng van dé quan trong trong itng pho BDKH hi¢n nay o Viet Nam la tim kzém thu
it cac nguén tai chinh. Nguén tai chinh cho g phé véi BDKH dwoc khai thac chii yéu tir
nguon ngan sdach, cac khoan vay hé tro cia Chinh phu, cdac di dan va chuong trinh ODA, cdac
nghién ciru, hé tro kj thudt va cdc quy todan cau. B0 CA0 nay sé phdn tich chi phi tai chinh
danh cho iing phé véi BPKH ciia Chinh phii 6 cap Trung wong.

1. Mé dau

Hién nay chua c6 dong ngan séach riéng cho ung pho vé1 BDKH ma dugc hoa
chung voi ngan sach vé méi truong. Tir 2005, ngan sach su nghiép moi truong (trong
d6 bao gom ca BPKH) dugc quy dinh khong dudi 1% tong chi ngan sach. Tuy nhién,
theo BO Tai chinh, viéc phan bo, giai ngan kinh phi da dugc bé tri trong du toan giao
con cham, phai huy du toan, do trong td churc thuc hién viée phé duyét va trién khai
thuc hién nhiém vu con cham, con bd tri cho mot sb nodi dung chua ding theo nhi¢m
vu chi tlr nguon sy nghiép BVMT theo quy dinh hién hanh [1]. Thém vao d6, hién nay
viéc phan dinh téng chi phi cho thyc hi¢n nhiém vu thich tng va gidm nhe con tuong
d6i han ché. Céc sb lidu thong ké va bao cao chu yéu 1a so lidu tong chi phi cho ung
ph6 véi BPKH néi chung. Béo cdo nay sir dung cac dir liéu vé chi phi tai chinh danh
cho tng pho v6i BPKH ¢ cép Trung wong trong “Béo céo Ra soat Pau tu va Chi tiéu
cong cho Bién d6i khi hau ciia Viét Nam (CPEIR)” ctia B Ké hoach va Pau tu, World
Bank, and UNDP.

C6 4 ngudn tai chinh c6 thé huy dong cho giam nhe va thich tmg véi BPKH ¢
Viét Nam, bao gom: (i) Ngudn tai chinh tir ngan sach nha nudc trung wong va dia
phuong, ODA; (ii) Cac quy co lién quan hd tro tmg pho v6i BDKH trong nuée va
qudc té; (iii) Vn dau tu tir doanh nghiép trong nuéc va FDI; (iv) Pau tu cia cac ca
nhan, ho gia dinh.

Ngan sach nha nudc trung wong va dia phuong, bao gdm ca ODA, cho thich tng
v6i BDKH va giam nhe phat thai khi nha kinh duoc phan bo theo hai nhom hang muc
ngan sach 1a chi dau tu va chi thuong xuyén. Chi dau tu dugc phan bo cho cac du an
dau tu, cac chuong trinh muc tiéu lién quan dén thich ung v6i BDKH. Chi thudng
xuyén cho thich tmg v6i BDKH va giam nhe phat thai khi nha kinh duogc 13y tir hai
dong ngén sach chinh 1a: (i) Chi cho su nghiép moi truong va BDKH; va (ii) Chi cho
khac phuc hau qua thién tai. Ngoai ngudn tai chinh tir ngan sach nha nuéc trung uong
va dja phuong, ODA, con c6 mét loat cac quy c6 lién quan trong nude va quéc té co



thé huy dong cho thich tmg véi BDKH nhu Quy Khi hau xanh, Quy Mdi trudng toan
cau, Quy thich tmg, Quy Bao vé mdi trudng Viét Nam. Cac doanh nghiép trong nudc,
FDI va cic ca nhan, cong dong ciing 1a mot ngudn tai chinh quan trong cho thich tng
vo1 BDKH, gitip nang cao hiéu qua cua céac giai phap thich ing vo1i BbDKH.

- Chi ngén sach nha nuéc bao gdm ca ODA

Chi ngan sach nha nudc cho cac hoat dong trng pho vo1 BDKH cua 05 Bo (Nong
nghiép va Phat trién nong thon (NN&PTNT), Tai nguyén va Mbi truong (TN&MT),
Giao thong van tai (GTVT), Céong Thuong va Xay dung) giai doan 2011-2016 vao
khoang 0,2% GDP theo gia c6 dinh 2010. Pau tu cong cho thich ing véi BPKH chu
yéu 1a & hai nganh nong nghiép va giao thong.

Chi cho céac hoat déng tng pho véi BDKH duoc tai trg boi ngudn von tir cac ddi
tac phat trién 1én toi 31% tong chi cho tng phé véi BDKH cua 05 Bo gc‘)m
NN&PTNT, Bo TN&MT, B6 GTVT, Bo Cong Thuong, Bo Xay dung. Phan 16n von
ODA dugc cung cap dudi hinh thire vén vay cho cac dy an dau tu va hd tro ky thuat
v6i muc tiéu trong tdm 1a dau tu cho ung pho véi BPKH. Trong giai doan 2014 -
2016, ty I¢ chi cho thich tng voi BDKH va gidm phat thai khi nha kinh dugc tai trg
bdi ngudn vén tir cac dbi tac phat trién trong tong chi ngan sach nha nudc cho BDKH
ctia 05 B9 néu trén ciing van duy tri & mirc khoang 30%.

Trong giai doan 2013-2019, chi ngan sach cho su nghiép BVMT ludn duoc bé tri
dam bao ting din qua cac nam tir 9.772 ty dong nam 2013 (twong dudng 0.898% chi
ngan sach va 0.273% GDP) 1én 20.442 ty ddng nam 2019 (twong dwong 1.252% tong
chi ngan sach).Tuy nhién, theo Bo Tai chinh, viéc phan bo, giai ngan kinh phi di duoc
b tri trong du toan giao con cham, phai huy du toan, dotrong t6 chirc thuc hién viéc
phé duyét va trién khai thuc hién nhiém vu con cham, con bd tri cho mét s6 noi dung
chua dang theo nhiém vu chi tir ngudn su nghiép BVMT theo quy dinh hién hanh [1].

- Chi tir cac Quy hd tro trong nudc va quoc té

Quy Khi hau xanh (GCF) da hd tro 115,8 triéu USD cho céac du an thich ung va
giam nhe phat thai khi nha kinh & Viét Nam. Quy Mo6i truong toan cau (GEF) di hd
trg 457,18 triéu USD dé thuc hién 107 du an méi truong & nhiéu nganh va dia phuong,
gop phan quan trong g1a1 quyet cac van dé moi truong ¢ Viét Nam noi riéng Va toan
cau noi chung. Trong s6 107 du an moi truong do GEF tai trg, c6 56 dy an quéc gia
voi 153 triéu USD va 46 du an vung/toan cau véi 294 triéu USD. Ngoai ra, ¢6 4 du an
duoce tai tro tir Quy BPKH quy mé (SCCF), trong d6 ¢6 2 du an qudc gia voi 8 tridu
USD va 2 dy 4n ving/toan cau véi 0,92 triéu USD. Théng qua IFC (International
Finance Cooperation), Quy Khi hau xanh da hd trg 24 triéu USD dé thuc hién Chuong
trinh Tiét kiém ning luong va san xuat sach hon cho Viét Nam (VEECPF) trong giai
doan 2010 - 2015, giup cic doanh nghiép duogc tiép can ngudn von vay cia cac ngan
hang thuong mai.

Ngodi ra, con c6 mdt sé Quy toan cau khac da va dang cung cap hd tro ky thuat
va tai chinh cho céc co quan Chinh phii va cac doanh nghiép, nhu Quy Ddi tac vé khi
hau toan cau (cung cép 26 triéu EUR hd tro cac doanh nghi¢p Viét Nam thuc hién cac
du 4n hiéu qua ning luong va ning luong tai tao trong giai doan tir 2010 dén nay).
Riéng Ngan hang Vietinbank di dugc vay 23,5 triéu USD dé tai tro cho cac dy an hiéu
qua ning lugng trong cong nghiép (GCPF 2012). Chinh phti Na Uy da hd trg 180 tridu



NOK (twong dwong 30 triéu USD) dé thuc hién Chwong trinh UN-REDD Viét Nam

giai doan 2. Quy Déi tac cac-bon 14m nghiép (FCPF) tai trg 5 triéu USD dé thuc hién

Dy an Hb trg chudn bi sdn sang thyc hién REDD+ (sang kién giam phat thai thong qua

nd lyc han ché mat rimg va suy thoai rimg, quan 1y bén ving tai nguyén rirng, bao ton

va nang cao trir lugng cac-bon cua rung) ¢ Viét Nam giai doan 2 (FCPF-2). Nhu vy,

c6 thé tong hop so bo sb lidu vé cac khoan tai tro tir mot s6 Quy hd tro cho ting pho
véi BDKH va tang trueong xanh 1a khoang 350 tri¢u USD [2].

Bo KHDT da thanh 14p T6 cong tac vé BPKH (Quyét dinh 505/QD-BKHDT,
2012) dé xay dung cac co ché huy dong ngudn luc tai chinh. Trong giai doan 2016-
2020, B¢ Tai chinh da dam phan voi nhiéu nha tai trg song phuong, da phuong dé huy
dong nguon Von ODA. T 2010-2019, dé c6 gan 600 du an ung pho BDKH nhan dugc
hd trg qudc té trién khai trén toan qudc vé6i sé vén wdce tinh dat 18,5 ty USD, trong d6
khong hoan lai khoang 1,1 ty USD, con lai 1a vay vu dai. Riéng nam 2016, Viét Nam
d3 ky 11 Chuong trinh, dy an st dung von ODA va vén vay vu dii vé BVMT va thich
g voi BPKH, tong kinh phi 14 1.080,21 triéu USD, ca ¢ Trung wong va dia phuong
[1].

2. Khung thé ché ing phé véi bién doi khi hau & Viét Nam

Uy ban Qudc gia vé BPKH dugc thanh 1ap theo Quyét dinh sé 43/QD-TTg ngay
09 thang 01 ndm 2012 ctia Tha tuéng Chinh phu. Pay 14 co quan lién bd cao nhét cua
Chinh pha vé BPKH. Uy Ban Qudc gia vé BPKH (Uy ban BDKH) da duoc thanh lap
nham chu tri, diéu phdi, hai hoa va giam sat viéc thuc hién cac chuong trinh BPKH va
tang truong xanh, ké ca hop tac quc té.

Ngay 13/03/2017, Thu tuéng Chinh phi ban hanh Quyét dinh sé 321/QD-TTg
stra d6i Piéu 3 Quyét dinh sb 43/QD-TTg ngay 9/1/2012 vé viéc thanh lap Uy ban
Quéc gia vé BPKH, trong d6 c6 bo sung: Ddi véi cac Bo: Ngoai giao, Qubc phong,
Cong an ¢6 thé ctr mot Thir trudng thay mat B trudng 1am Uy vién Uy ban (Hinh 11).

Cac thanh vién cua Uy ban BPKH duoc phan cong trach nhiém r6 rang quy dinh
trong Quyét dinh s6 25/QP-Uy ban BDKH (ndm 2012) vé Quy ché 1am viéc cua Uy
ban nay. Cac bo nganh, tinh va cac t6 chtrc thuc hién phai bdo cdo sau thang mot lan
dé phan tich, danh gia va tong hop viéc quan 1y va thuc hién cac chién luoc, va phan
tich cac muyc ti€u va nguyén nhan chinh tac dong td1 viéc thuc hién cac chién luoc nay.
Céc bao cao nay dugc Vin phong thudng truc tong hop thanh cac bao cdo sau thang
va bao cao nam dé trinh 1én Uy ban BDKH. Vin phong thuong tryc ciia Uy ban
BDKH dugc dat tai B TN&MT c6 nhi¢m vu xay dung va thuc hién cac chuong trinh
dé chu tri va phdi hop véi cac bo nganh va cac hoat dong Vé BDKH, va dé danh gia,
theo ddi viée thuc hién chién luoc va ké hoach hanh dong québc gia vé BDKH, Chuong
trinh muc tiéu qubc gia ung pho véi BDKH, cing nhu cac chién luge, chuong trinh,
du an khac lién quan dén BDKH. Ngoai ra, Chién luge qudc gia vé ting trudng xanh
s& duoc diéu phdi boi Ban dleu ph01 tang truong xanh truc thudc Uy ban BPKH, mic
dil ban chét thyc sy cia mdi lién két nay chua duoc xac dinh rd. Ban dleu phéi ting
truong xanh c6 co quan gitp viéc do Bo KH&PT quéan 1y (Quyét dinh sé 1393/QD-
TTg, 2012). Hanh dong dau tién ctia Ké hoach tang truong xanh la xay dung va phé
duyét quy che va ké hoach hoat dong cua Ban diéu phdi tang truong xanh. Chlen lugc
quéc gia vé BDKH, Ban diéu ph01 tang truong xanh va cac don vi hd trg can can nhic
stt dung cac mau bao cao thdng nhat dung cho Chién lugc quéc gia vé BPKH va



Chién luge qudc gia vé ting trudng xanh, cling nhu theo dudi co ché bao céo chung vé
cac muc ti€u chinh sach cuia Chién lugc BDKH, Chién lugc tang truong xanh va cac
chuong trinh cling nhu hanh dong lién quan.

Uy ban Quéc gia vé BPKH

Vin phong thuong truc caa U
Chu tich: Thu tuéng Chinh phu an phong thwong truc cua Uy

ban Quéc gia vé BDPKH

Pho chua tich thuong truc: Phd Tha tudng Chanh vin phong: Phé Cuc truéng
Pho cha tich: Bo truong Bo TN&MT Cuc BDKH. B6 TN&MT

A

v

Céc Uy vién

BO truong, Chu nhiém Van phong Chinh  Dai dién 1anh dao Uy ban Khoa hoc, Cong
phu nghé va Moi truong cua Quoc hoi
Bo truong Bo Ké hoach va Pau tu Dai di@n lanh dao Uy ban Trung wong Mat
Bo truong Bo Tai chinh tran T6 quoc Viet Nam
Bé tméng 86 Khoa hOC va C(’jng nghé Pho Trlré'ng Ban ThlI(‘)'ng trlIC Ban Chi daO
B¢ trusng hodc Thir truong Bo Ngoai giao Ta¥ Nam B? o o
B¢ trusng Bo Nong nghiép va Phat trién Chu tich Vién Khoa hoc va Cong nghé Viét
nong thon Nam ] o
B truéng hoic Thit trwong Bo Quéc Chu tich Vién Khoa hoc Xa hoi Viét Nam
phong ’ ' Chu tich Lién hiép cac hoi Khoa hoc va K¥

thuat Viét Nam

Mot Thir truéng Bo Tai nguyén va Moi
truong

Mot s6 chuyén gia quan 1y, nha nghién cau
khoa hoc lién quan dén linh viuc BBKH

Bo6 truong hoac Thir truong Bo Cong an
B6 truong Bo Xay dung

B6 truong Bo Giao thdng van tai

Bo truong Bo Y té

B¢ truang Bo Cang th
ﬁ{ﬂﬁ“{‘@ C(C)ZC %an% \lzlz(eyllg ciia Uy ban Quoc gia vé BPKH va Vin phong thurong truc [3]

3. Phan tich chi phi tai chinh cho trng phé v6i BPKH ciia Chinh phii ¢ cap Trung wong
[4]

Bai bao s& phan tich chi phi dau tu va chi thuong xuyén cho tmg phé véi BDKH
0 céip Trung vong cua 5 B trong diém diém 1a BO TN&MT, B6 NN&PTNT, Bo Cong
thuong, B¢ Xay dung va BO GTVT (thé hién tong chi ctia ngan sach Trung uong), bao
gom ca Chuong trinh myc tiéu quoc gia g pho vé1 BDKH va Chuong trinh muc tiéu
qudc gia vé str dung ning lugng tiét kiém va hiéu qua.

Chi cho irng pho véi BDKH ciia 5 B chiém 1y 1é dang ké (18%) trong ngan
sach cua cdc by va giiw mirc dj kha én dinh, mdc du cd tong chi va ty 1¢ chi cho
BDKH trong tong ngin sach ciia by di giam nhe trong giai dogn 2010-2013 (mikc
giam theo gid tri thuc la 11%).

Ngan sach phan b6 cho BDKH di giam trong giai doan 2010-2013, tir khoang
4.300 ty dong nam 2010 xubng con khoang 3.800 ty dong nim 2013 (theo gia cb dinh
2010) (Hinh 12). Sy sut giam nay chu yéu 1a do chinh sach ctia Chinh phu (Chi thi s6

1792/CT-TTg ngay 5/10/2011) yéu cau that chat dau tu cong va ting cudng tap trung
vao cac du an duoc wu tién nham nang cao hiéu qua dau tu cong.
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Hinh 12. Tong phdn b6 ngdn sach cho BPKH ciia 5 Bé giai doan 2010-2013

Chi cho BDKH hoac cac hoat dong mang lai déng loi ich vé BPKH chiém ty 1€
kha 6n dinh so véi téng ngan sach cua 5 B9, dao dong ¢ muc 19,9% nam 2010 va
19,6% nam 2013. Tuy nhién, tong ngan sach va ty 1é cho BPKH dao dong trong bbn
nam, c6 sy giam trong giai doan 2010-2012, tang trd lai trong ndm 2013 va gan dat t6i
mirc cia nam 2010. Tdc do giam chi cho BPKH ctia 5 By ciing twong dwong so véi
tbc d6 giam tong ngan sach cua cac bd trong giai doan 2010-2013 (ty 1¢ trung binh
hang nam ¢ murc 3-4%/nam) (Hinh 13). Nhitng két qua nay cho thdy Chinh phu tlep
tuc thuc hién cam két ciing ¢d chinh sach tng phé véi BDKH ké ca trong bbi canh that
chat tai khoa. Tuy nhién, chi cho tng ph6 BDKH trong giai doan nay ctua 5 B tuong
duong khoang 0,1% GDP Viét Nam. Mirc ting chi phi du tu dé Viét Nam chuyén tir
kich ban phat trién nhu binh thuong sang con duong phat trién it phat thai cacbon s& &
muc 1% GDP hang nam trong giai doan 2010-2030 (chua tinh chi phi ting thém danh
cho thich tng).
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Hinh 13. Téc dg ting ciia ngdn sdch cho iing phé véi BPKH va tong ngdn sdch ciia 5 Bé tir
nam 2010-2013

Ngén sich phin bo cho tng phd véi BDKH & 5 By nganh chii yéu la cdc dy
an dau tw chi co lgi ich gian tiép cho thich wng hodc giam nhe hodc ca hai.

Pa s6 cac du 4n dang thyc hién (58% céc du 4n ung phé BDKH dang thyc hién
va 42% phan bd ngan sach ccho ung ph6é BDKH hang nam cua 5 B6 nganh bao gém ca
Chuong trinh muyc tiéu qubc gia ung pho v6i BDKH va Chuong trinh myc tiéu quoc
gia vé sir dung nang lugng tiét kiém va hiéu qua) c6 thé duoc phan loai 14 it hodc rat it



lién quan dén tng pho véi BDKH, theo phan loai cta tiéu chi phéan loai chi tiéu (Hinh
14).
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Hinh 14. S6 lwong cdc di dn ung pho BDKH dang thiee hién 6 5 Bo nganh CTMT quéc gia
itng phé véi BDKH va CTMT quéc gia vé sir dung nang hrong tiét kiém va hiéu qua theo phin
loai mure do lien quan dén BPKH

Nhirng du an nay dugc phan loai nhur vay vi ching c6 cac hoat dong thé hién cac
lot ich gian tiép vé thich tmg va giam nhe nhung lai khong dugc néu trong muc tiéu
hay san pham/két qua dau ra cua du an. Chi c6 luong nhé cac dy an ¢ Trung wong
(trung binh 34% cac dy an mg phé BPKH dang thyuc hién va 20% phan bo ngan sach)
dugc danh gia 1a “rat lién quan dén BDKH” hoic “hoan toan lién quan dén BDKH”.
Tuy nhién, tong phan bb truc tiép cho cac loai du an ndy lai ting 1én trong nam 2013
(so v6i mirc 2011-2012) & mirc 22% tong phan b, cho thay Chinh phil da nd lyc xay
dung cac du 4n cha yéu phuc vu muc tiéu cho tng pho véi BPKH.

Da sé phan bo ngin sdich cho ting phé BPKH ciia Trung wong nam ¢ dang
cdc du an thuy lgi cua B) NN&PTNT va cdac dw an dwong by ciia Bo GTVT.

Theo muc phan bd chi cho tng phd véi BPKH cia cic b ting niam, Bo
NN&PTNT chiém ty 18 16n nhat trong téng chi cho BPKH, chiém 79% téng von thuc
chi cho tng phé voi BDKH, tiép theo 1a B6 GTVT, chiém 13% tong chi tiéu cho tng
pho véi BDKH. Ca hai bd nay déu dau tu chu yéu vao cac du an ha tang c6 dong loi
ich vé ung pho BPKH. Téng vén 1én t&i khoang 12.800 ty dong da dugc chi cho céac
hoat dong tng phé voi BPKH ciia B NN&PTNT, chi yéu cho cac dy an tng phod
BDKH quy mo 16n.

Diéu nay nhan manh vai tro chu dao quan trong cua B NN&PTNT trong (ing
phé voi1 BDKH. Bong thoi, cling can phai danh gia tinh hinh phan b6 chi von cua Bo
NN&PTNT, dbi chiéu véi nhitng van dé wu tién trong ké hoach hanh dong ung pho
v6i BPKH cia BO NN&PTNT nham dam bao rang cac ngudn von cta Chinh phu chi
cho tng pho v6i BPKH thuc su ¢6 hiéu qua. Gan mdt nira cac du an dau tu lién quan
dén BDKH ciia BO NN&PTNT va da s6 cac du an cua Bo GTVT duoc danh gia 1a “rat
it lién quan dén BDKH”, cho thdy sy can thiét phai 1ong ghép ung pho BDKH trong
qua trinh 1ap ké hoach va tham dinh dy 4n dé dam bao cac du an ha ting phai duoc
xem xét dudi goc d6 BPKH. B6 TN&MT, Bo Xay dung va Bo Cong Thuong chiém
khoang 8% con lai trong tong chi cho BDKH. Mic du ngan sach cho mg pho véi



BDKH cia BO TN&MT kha khiém ton so véi BO NN&PTNT va Bo GTVT, Bo
TN&MT la don vi chu tri thuc hién Chién luge quéc gia vé BDKH va K& hoach hanh
dong ciing nhu Chuong trinh muyc tiéu qudc gia tng pho véi BDKH. Cén tao diéu kién
dé hd tro BO TN&MT diéu phdi chit ché giita cac bo trong qua trinh xay dung chinh
sach BDKH va tang cuong nang lyc. B6 Xay dung va Bo Cong Thuong dong vai tro
quan trong trong hoat dong long ghép, dic biét 1a cong tac phd bién chinh sach, quy
dinh va tiéu chuan dé thiic ddy cac hoat dong g phé véi BDKH trong nganh.

Ty I¢ thay doi trong phdn bé ciia méi bg nganh cho ieng phé BPKH khdc nhau
& méi b.

Tu nam 2010-2013, ngan sach cho ing pho BDKH cua Bo TN&MT va B§ Cong
Thuong tang (tuong tng 8% va 5%) mic du tong ngan sach cta hai bd nay giam trong
cung ky (Hinh 13). B6 GTVT 1a Bo duy nhét c6 ngan sach cho khi hau giam & ty 18
kha cao hon so v6i tong ngan sach. Ngan sach cho khi hau 6 B6 NN&PTNT niam 2013
dat gan muc nam 2010 voi ty 1é giam nhe ting trung binh hang nim (-2,5%) so véi
tong ngan sach (—0,9%). Tong ngan sach khi hau cta 5 Bo nganh giam ¢ mirc tuong
duong so v&i mirc giam tong ngan sach chung.

Chi tiéu cho irng phé BPKH chii yéu tdp trung vao ieng phé BPDKH nhung chi
cho giam nhe ciing dang tang lén.

Tt 2010-2013, Chinh phu Viét Nam dé phan bd ngan sach 16n cho cac dy 4n c6
dong lgi ich ve giam nhe (88% ngan sach cho ung phé BDKH). B NN&PTNT chiém
phan 16n nguon ngan sach cho thich tng nay (to1 81% tong chi cho thich tng BDKH).
Piéu nay thong nhat véi quan diém chién lugc cia Chién lugc BPKH. Ty 1é céc
nhi¢m vu gidm nhe tang nhe tr 2,6% nam 2010 1én 3,9% nam 2013. Chi thuong xuyén
cho giam nhe (trong Chuong trinh muc tiéu qudc gia vé st dung niang luong tiét kiém
va hiéu qua) 1a dong luc chinh dé ting chi tiéu cho ing phé BPKH (Hinh 15).
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Hinh 15. Chi thuong xuyén cho wng pho voi BDKH cua 5 Bo, CTMT quoc gia iing phé véi
BDKH va CTMT quéc gia vé sir dung ning heong tiét kiém va hiéu qud, phan theo cdc hoat
dong thich wng/giam nhe

Phén bé ngin sich cho cdc hoat dpng giam nhe nhin chung dwoc gin véi
thich trng (chiém khodang 10% phin bo cho trng phé BPKH & nim b nganh,
Chwong trinh muc tiéu quéc gia irng phé voi BDKH va Chwong trinh muc tiéu quoc
gia vé sit dung ning luwong tiét kiém va hiéu qua), mac dit so lwgng cac dy dan va
chwong trinh hign tai chi hoan toan vé giam nhe.



Cac dy an giam nhe dugc tai trg rat da dang, vi du cac dy an san xuét ning lugng
mit troi va gio két hop tai cic ga dudng sit va viéc xay dung va thyc hién cac mo hinh
thi diém giam phat thai KNK trong san Xudt xi-mang. B Cong Thuong va B
NN&PTNT chiém phan 16n chi tiéu cho giam nhe (45%), nhin manh vai tro quan
trong cua cac bg nay trong chi ti€u cho itng phé BDKH ctia Chinh phu Viét Nam. Chi
thudng xuyén cho tng phd véi BPKH ciing chu yéu tai tro cho cac du an vira thich
g vira giam nhe. Nhimg khoan chi nay chu yéu cho cac du an 1am nghiép, véi chi
phi bd sung truc tiép cho cac tinh va cac ké hoach hanh dong cip tinh dé tmg pho véi
BDKH. B6 NN&PTNT chiém ty 18 16n nhat cta khoan chi nay (55%), phan con lai
chia chu yéu cho B6 TN&MT (30%) va B6 GTVT (9%). Vé tong thé, 57% tong chi
tiéu cho tmg ph6é BDKH ciia B TN&MT danh truc tiép cho giam nhe, nhung ciing c6
mot ty 1€ 16n tang thém (39%) danh cho cac du an co6 lgi ich vira thich ing va vira
giam nhe.

4. Két luin

Céac hoat dong hd trg nang cao nang luc thyc hién tmg phé véi BDKH chiém ty
I¢ twong do1 khiém ton trong tong chi cho tmg phé vo1 BDKH, trong do, ty 1¢ chi cho
Khoa hoc, Cong nghé va Xa hoi chi chiém 9%, va Chinh sach va quan tri chi chiém
2%.

Chi cho tng pho voi BDKH cua Chinh phu Viét Nam con han ché khi danh cho
cég: hoat dong can tl}iét dé dua Viét Nam tré thanh mdt nén kinh t€ phat thai cacbon
thap co6 kha nang chong chiu voi BDKH.

Chi cho tng phé véi BDKH cuia BO NN&PTNT chu yéu danh cho cac dy 4n dau
tu vao cho hé thong thuy loi c6 kha ning chéng chiu v6i BDKH, chiém 73% tong chi
tiéu cho ing phé voi BDKH cua B. Ngudn von tir Bo GTVT chu yéu danh cho phat
trién co s ha tang giao thong duong bo (chlem 85% tong ngan sach dau tu cho ung
pho véi BDKH) dé hd tro xay dung nhiéu tuyén dudng bo, cao toc va ciu chong chiu
voi BDKH hon. Chi cho tmg pho voi BDKH cua BO TN&MT rat rong vi ngudn von
nay chiém ty 1& 16n (61%) tong chi ciia Chinh phu cho phat trién khoa hoc va cong
nghé lién quan dén BPKH. Vén danh cho ung phé véi BPKH ciia B Cong thuong
khong 16n, nhung ngay cang chu trong téi van dé st dung ning luong tiét kiém va hiéu
qua (chi yéu thong qua CTMT qudc gia vé st dung ning lugng tiét kiém va hiéu qua).
Néu khong tinh ngan sach chi thuong xuyén, mirc chi cho tng phé véi BDKH cua Bo
X4y dung thap nhit trong 5 B dugc nghién ciru.

Vén dau tu chiém ty 1& 16n trong tong chi cho tmg phé voi BDKH (Chiém 92%),
nhung chi thuong xuyén cho BPKH ciing c6 vai trd quan trong trong viéc khuyén
khich trién khai cac hoat dong hd trg k¥ thuat va hanh chinh trong cong tic quan ly
dau tu cho BDKH.

Muc tiéu an ninh luong thuc va nude chiém ty 1& dang ké, chiém 63% tong chi
cho tng pho voi BDKH cta Trung vong.
- T74% téng chi cho tmg pho véi BPKH duogc phan bd cho phat trién co so ha ting
bén viing trong giao thong, nang luong, thuy loi, hodc cac cong trinh do6 thi.
~Phﬁn 16n vén ODA dugc cung cip dudi hinh thirc vén vay cho cac du an dau tu
va ho trg ky thuat.
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Abstract

In recent years, climate change has had a negative impact on the socio-economic of Vietnam.
Climate change is an existing threat to the goal of poverty reduction, the millennium goal and
sustainable development. Therefore, climate change response becomes more and more
important, more and more attention is paid to research and in the negotiation process of the
United Nations Framework Convention on Climate Change (UNFCCC). However, one of the
most important issues in responding to climate change in Vietnam today is finding and
attracting financial resources. Financing for climate change response is mainly exploited from
the state budget, government loans, ODA projects and programs, research, technical assistance
and global funds. This article analyzes the financial costs of the Government to respond to
climate change at the central level.



