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Tém tat: Muwa Ion Id mét trong nhitng nguyén nhén kich hoat thién tai i, ddn dén thiét hai nghiém trong
vé ngudri va tai sén. Do d6, d€ dwra ra cdnh bdo I ddng tin cdy, trrdc hét cn dw bdo chinh xdc thdi gian va
téng luong mua. Bai bdo sé tién hanh ddnh gid khd ndng dw bdo mua ciia mé hinh két hop WRF/WRF-Hydro
trén luu vire séng V@ va Tra Khic, nhdm gop phdn ndng cao khd ndng dw bdo Iii cho lwu vire. Két qud nghién
ctru cho thdy cd sw cdi thién trong viéc mé phdng mua Ion bdng mé hinh két hop WRF/WRF-Hydro so véi mé
phéng muwa bédng mé hinh WRF. Biéu dé cho théy vai tro cta twong tdc gitka khi quyén - bé mdt dé tdc déng
dén két qua mé phdéng muwa khi két néi 2 mé hinh WRF va WRF-Hydro.

Tir khéa: Mé hinh WRF-Hydro, mua Ién, séng V&, séng Tra Khic, Qudng Ngdi.

1. M@ dau

Mua lén la moét trong nhitng nguyén
nhan kich hoat thién tai I, din dén thiét hai
nghiém trong vé nguwdi va tai san [1]. Mac du cé
nhiéu tién bd trong céng nghé va md hinh héa,
dy bao dinh lwvgng mua bang mé hinh s8 tri khi
twong van chira dwng nhiéu sai s6 do tinh khong
chac chdn trong m6 hinh sé tri [2] va thiéu chinh
xac trong mé phong diéu kién ban dau, qua
trinh vat ly phi tuyén, qué trinh dong lwc hoc khi
quyén dia phuwong [3]. Do d6, danh gia va cai
tién nang cao chat lvgng dy bdo mua ldn 1a van
dé quan trong can dwoc nghién clru.

Nhiéu nghién cttu duwoc thyc hién nham
nang cao chat lvgng dy bdo mua dinh lugng
mua nhu lya chon cac tham sé vat ly phlu hop,
doéng héa sé liéu, du bdo t6 hop, v.v. [4], [5]. Bén
canh d6, mot hwdng nghién ctru khac cling dang
duoc cidc nha khoa hoc quan tam 13 ti€p can két
hop gitta hop phan khi twong véi hgp phan thay
van, nham nang cao kha ning md phdng cac bién
khi twgng va thay van théng qua xem xét twong
tac gitra cdc qua trinh khi quyén vdi bé mat dat
va |&p dudi bé mat. Md hinh WRF-Hydro la phan
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mé& rong clia md hinh WRF (Weather Research
and Forecasting), duoc phéat trién bai Trung tam
nghién cru khi quyén qudc gia NCAR [10]. Cac
nghién clru da chirng minh mé hinh thdy van
phan bd WRF-Hydro c6 khd ndng md phdng
dong chay, can bang nudc, du bao, canh bao I,
1T quét tai nhiéu khu vie trén thé gidi [7], [8].
Dic biét, mé hinh WRF-Hydro cé kha nang vén
hanh & ché& d6 doc 1ap (“stand-alone” hodc “un-
coupled”) hodc két hop hai chiéu (coupled) vai
mé hinh WRF. & ché& d6 doc lap, mo hinh WRF-
Hydro nhu mét md hinh thay van truyén théng,
st dung dau ra cda mé hinh WRF (nhu: Luong
mua, nhiét do, ap suat va dé dm, v.v.) lam dau
vao cho md phong dong chay khu vuec. & ché
dod két hop hai chiéu, dir liéu khi twgng duoc
cung cap bdi md hinh WRF tuvong ty nhu & ché
dd doc lap, véi budc thoi gian két néi dugce xac
dinh bdi buéc thoi gian cda mé hinh bé mat
dat trong m6 hinh WRF. Ngoai ra, cac bién bé
mat dat (nhu d6 4m dat, thong lwong nhiét, v.v.)
duwoc tinh todn tir WRF-Hydro s& duwoc dua tro
lai m& hinh WRF dé tiép tuc tinh toan cho buéc
thoi gian ti€p theo. Cac nghién ciru gdn day cho
thay st dung md hinh két hop hai chiéu WRF/
WRF-Hydro cé thé cai thién cac bién mo phdng
badi mé hinh WRF, nhu d6 4m dat, nang luvong
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bé mat dat, lwvong mua [9], [10], [11]. Wehbe va
cong sy [18] cho thdy m6 phdng mua 16n bang
mo hinh két hop WRF/WRF-Hydro cho gid tri sai
s6 (RE, RMSE) gidm hon khi so sanh vai truong
hop st dung moé hinh WRF.

Lwu vyc séng Vé va Tra Khuc thudc tinh
Quang Ngii thuong xuyén xay ra mua lén, gay
1T v&i cwong sudt I&n, dinh [T tlr mic bdo dong
1 (BP1) dén trén mirc bdo déng 3 (BD3). Danh
gia k§ nang dy bao mua cia moé hinh WRF cho
khu vue Trung Trung B6 ndi chung va tinh Quang
Ng3i ndi riéng cho thay du bdo lvgng mua cua
mo hinh WRF ¢é ki ndng du bdo khoang 30-40%
& ngudng cé6 mua va giam dan & ngudng mua
vira, mua to va gan nhu khéng cé ky nang &
ngudng trén 100 mm/ngay [13], [14], [15].

Bai bao s& tién hanh danh gid kha ndng dv
bdo muwa cla mé hinh két hgp WRF/WRF-Hydro
trén lwu vuc séng Vé va Tra Khic, nham gép
phan nang cao kha ndng du bdo Il cho luru vuec.
2. S8 liéu va phwong phap nghién ciru
2.1. Sé liéu st dung

- S6 liéu tai phan tich toan cau (FNL) do
NCEP cung cap, c6 dd phan giai ngang 0,25°x
0,25°kinh, vi, cac s6 liéu cach nhau 6 gio, phuc
vu dau vao va diéu kién bién cho mé hinh WRF.

- S8 liéu mua quan trac tai 22 tram quan trac
khi twgng va do mua trong giai doan 2018-2021
trén khu vuc tinh Quang Ngdi duoc cung cap
b&i Trung tdm Thong tin va D liéu khi tuwong
thuy van.

- S8 liéu wdc luvgng dinh lwvgng mua (QPE)
cla dot mua I&n ngay 27-29/10/2020 duwoc
cung cap bédi Téng cuc Khi twgng Thiy van. Day
la sdn pham két hop gilta muwa thyc do tai tram
quan trac va wéc lvong mua tir hé théng radar
thoi tiét [16].

- D lidu M6 hinh d6 cao s6 (DEM) cé do

phan giai theo chiéu ngang l1a 30 m, do Co quan
Tham hiém Hang khéng Vi tru Nhat Ban (JAXA)
cung cap.

2.2. Phwo'ng phdp nghién ciru

Thiét IGp mé hinh WRF

Trong nghién cru nay, mo hinh khitwgng WRF
(phién ban 4.0) [17] duogc thiét |ap v&i 2 mién
tinh [6ng nhau. Mién 1: T khodng 4,8-28,5°N va
100,8 -125,1°E véi kich thudc 309%301 luwdi va
dd phan giai ngang 9 km, mién tinh nay bao tron
I3nh thd Viét Nam, Bién Ddng va mot phan bién
Philippin. Mién 2: Dugc 16ng vao mién tinh 1,
tlr khodng 13,6-16,0°N va 107,5-109,9°E vdi kich
thudc 91x91 ludi va d6 phan gidi ngang 1a 3 km.

Cac so d6 tham sb vat ly lya chon cho md
hinh WRF dwoc dya trén [14], [15], bao gom:
So d6 birc xa séng ngan New Goddard; so do
birc xa sdng dai RRTMG; so d6 tham sé héa 16p
bé mat Revised MMS5; so d6 tham s& hda ddi
Ivu New Kain-Fritsch (véi d6i vai mién 1, mién 2
khéng st dung); so d6 vi vat ly Thompson; so d6
I&p bién hanh tinh MYNN2; so d6 tham sé héa
bé mat dat Noah-MP.

Thiét Idp mé hinh WRF-Hydro

Mé hinh WRF-Hydro bao gébm 3 hop phan
chinh: Module bé mat dat hinh cét, module
dién toan theo dia hinh (dong chay gan bé mit,
dong chdy tran) va module thdy vin, thiy luc
dién toan trén séng va hd chra [6]. Mién tinh
cta mé hinh WRF-Hydro dwoc st dung la mién
tinh th& 2 cda m6 hinh WRF. D liéu mién tinh
2 két hgp véi md hinh s6 d6 cao (DEM) d6 phan
gidi 30 m khu vurc sdng Vé - Tra Khic thong qua
céng cu WRF-Hydro GIS Pre-processing dé tao
céc tép dinh tuyén dia hinh va dinh tuyén kénh,
lam d4au vao cho mé hinh WRF-Hydro. P6 phan
gidi cha ludi dinh tuyén thay van la 250 m, vdi
hé s6 phan chia ludi 13 12.

Bdng 1. Gid tri cdc théng sé sau khi hiéu chinh trong mé hinh WRF-Hydro

Théng sé
Lwu vyre MANN NSE
REFKDT SMCAX DKSAT BEXP Zmax
Str3 Str4
An Chi 0,5 *0,2 *0,5 *0,5 *2 *3 *0,5 0,81
Son Giang 0,5 *0,2 *0,5 *0,5 *2 *3 *0,5 0,75

(Ghi chu: D&u * biéu thj phép nhdn giita gid tri ban ddu vdi hé s6)
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M6 hinh WRF-Hydro d3 duoc hiéu chinh cho
lru viue sdng Vé va Tra Khic vdi cac thdng s6
chinh: Tham s& dong chay thdm (REFKDT), do
am dat bdo hoa theo thé tich (SMCMAX), do
dan thay lyc dat bdo hoa (DKSAT), chi s6 phan
bd kich thuwdc rédng (BEXP), d& nham Manning
cta kénh (MANN), va d6 sau tdi da (zmax). Gia
tri cac thdng s6 sau khi hiéu chinh trong mé hinh
WRF-Hydro duoc trinh bay tai Bang 1.

Phuwong phdp ddnh gid

M phdng céc dot mua lén gay I xay ra trén
lwu vire séng Vé - Tra Khuc giai doan 2018 -2021
duwoc thuc hién véihai trwong hop: (1) M6 phong
mua bang mé hinh WRF (trudng hop CTL); (2)
M6 phdng mua bang md hinh WRF/WRF-Hydro
(trwdrng hop Couple). Bai bao st dung cac chi sé
danh gid sai s6 théng k& ME, MAE, RMSE va cac
chi s6 danh gid dy bdo pha POD, FAR, FBI, CSI.
Chi tiét cac cong thirc tinh todn cdc chi sé nay cé
thé tham khao tai [14], [15].

3. Két qua va thao luan
3.1. Mé phéng dg't mwa 27-29/10/2020

T&r ngay 27-29/10/2020, do anh hwdng cua
hoan luu con bdo s6 9, cic tinh tir Nghé An
dén Phu Yén va Bic Tay Nguyén da cé mua Ién.
Lvogng mua 02 ngay (27-28/10) phé bién tw

150-400 mm, c6 noi trén 400 mm, moét s6 noi
co lvong mua Iédn hon nhu: Nam Pong (Thira
Thién Hué) 550 mm, Huong Pha (Thira Thién
Hué) 503 mm, Tra Hiép (Quang Ng3i) 539 mm,
Son Ky (Quang Ngai) 482 mm, Tra Don (Quang
Nam) 493 mm, An Nhon (Binh Dinh) 438 mm,...
Mua lén gy |G trén cac song tir Nghé An dén
Binh Dinh, Gia Lai va Kon Tum, trong dé, dinh I
tai lwu vyee séng Vé va Tra Khuc vuot mic BD3.

M6 phong truong mua dugc thue hién vai
hai trwong hop CTL va Couple véi thoi diém
b3t ddu mé phdng tir 00 Z ngay 26/10/2020.
K&t qua mé phdng cho thay trwdong hop Couple
d3 mé phdng tét vi tri tdm mua va hinh dang,
dién mua kéo dai tir Thira Thién Hué dén Binh
Dinh va Tay Nguyén vdi lvgng mua twong déi
phu hop so véi uwdc lwong tr Radar tai 00 Z ngay
28/10/2020. Trong khi dd, truong hop CTL chi
dién ta dugc tdm mua & khu vyc Thira Thién
Hué& d&n Pa Nang va lvong mua mé phéng thap
hon so vdi thyc té (Hinh 1). B6i vdi lwong mua
tich Ity ngay 29/10/2020, trwang hop CTL cho
mod phdng mua 16n & khu vuc phia Bic mién
tinh, thuc t& mua 1&n d3 chdm dit. Trwong
hop Couple mé phong t&t dién bién mua ngay
29/10/2020 (Hinh 2).
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Hinh 1. Lvong mwa tich iy 24 gio trén lwu vuee séng VE-Tra Khic tai 00 Z ngay 28/10/2020 tir s6 liéu QPE va tir
mé phdng theo 2 trudng hop CTL va Couple véi thoi diém bat ddu mé phdng 00z ngay 26/10/2020

Couple

Hinh 2. Lwong mua tich iy 24 gio trén luu viee séng VE-Tra Khic tai 00 Z ngay 29/10/2020 tir s6 liéu QPE va tir
mé phdng theo 2 trudng hop CTL va Couple vdi thoi diém bat ddu mé phdng 00 Z ngay 26/10/2020
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3.2. M6 phéng théng lwong hién nhiét va dn
nhiét

DE xem xét anh hudng cla twong tac khi
quyén - bé mat dén moé phéng mua I&n trong
2 trwong hop CTL va Couple, cdn xem xét dén
céc bién duoc trao ddi trong qua trinh két hop
gitta 2 md hinh. Trong khuén khé dé tai, théng
lvong hién nhiét (HFX) va théng luvgng an nhiét
duoc xem xét. Hinh 3 biéu dién cac truong HFX
va LH duvoc mé phéng theo 2 truong hop CTL
va Couple trong ngay 28/10/2020 véi thoi diém
b3t ddu mé phong 00 Z ngay 26/10/2020. Két

HFX _ctl HFX_couple

qua md phdng cho thay cé sy khac biét dang
ké trong m6 phéng cac trudrng HEX va LH khi so
sanh 2 truong hgp CTL va Couple twong trng vdi
su khac biét trong dién ta trwong mua. Sy tuong
phan 1&n gitta HFX va LH & khu vuc ven bién Pa
N3ng - Khanh Hoa trong 2 trudng hop duwoc tim
thay tai thoi diém 00 Z ngay 28/10/2020 (ng
vdi khu vie cé su khac biét dang ké trong mo
phong truong mua gilta 2 trwong hop CTL va
Couple. Piéu nay chirng td vai trd cla twong tac
gitta khi quyén - bé mat d3 tadc dong dén két qua
mo phong mua khi két néi 2 mé hinh WRF va
WRF-Hydro.

LH_couple

Hinh 3. Théng Iwong hién nhiét (HFX) va én nhiét (LH) tai 00 Z ngdy 28/10/2020 dwgc mé phdng theo 2 trudng
hop CTL va Couple vdi thoi diém bat ddu mé phdng 00 Z ngay 26/10/2020

3.3. Bdnh gid sai s6 mé phéng ddi véi cdc trén
muwa Ion gady lii tir ndm 2018-2021

Nham xem xét kha ndng mé phong mua cla
hé théng mé hinh WRF/WRF-Hydro, nghién
ciru d3 tién hanh md phong va danh gia sai s
mé phéng muwa ddi vdi cac tran mua 1dn gay |

giai doan 2018-2021 vd&i hai trwong hop CTL va
Couple. Cac chi sé danh gid ME, MAE, RMSE va
céc chi s6 danh gia pha dwoc st dung dé danh
gid lwgng mua md phong tich Iy 24 gid véi s6
liéu do mua cla 22 tram khi twong va tram do
mua trén khu viee Quang Ngai va vung lan can
(bao trum mién tinh 2 cha md hinh WRF).

Bdng 2. Bdnh gid sai s6 mé phdng mua tich liy 24 gio trong 2 trwdng hop CTL va Couple vdi s6 liéu mura quan trdc
tir 22 tram quan trdc khu vire tinh Qudng Ngdi va viing Ian cén trong cdc dot mua I6n géy I ndm 2018-2021

Trwong ME MAE RMSE
CTL -10,384 39,716 81,824
Couple -17,297 33,784 8,3184

Dk g i ning dy o WRI 241 _controltxt
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Hinh 4. Két qud ddnh gid sai s6 pha mé phdng mura tich Iy 24 gio tng vdi cdc ngudng mua trong 2 truwdng hop
CTL va Couple trong cdc dot muwa Ién gdy IG nam 2018-2021
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Két qud danh gid sai s6 ME, MAE, RMSE
cho thdy cé su cai thién trong md phong mua
& trwong hop Couple so vai truwong hop CTL,
mac du c3d hai trudng hop déu cho thay luvong
mua md phong cé xu thé nhd hon so vdi gia tri
thuc do (Bang 2). Xem xét danh gid pha theo
cadc ngudng mua cho thay trudng hop Couple
cai thién dang ké kha ning dv bao lvgng mua
& cac ngudng trén 50 mm/ngay khi so sanh vai
trwong hop CTL (Hinh 4).

4., Két luan

Nham nghién ctru khd ndng mé phéng mua
I&n cta hé théng moé hinh WRF/WRF-Hydro, bai
bdo d3 thiét |ap thanh cdng hé thng mé hinh

WRF/WRF-Hydro cho Iwu vue séng V&, Tra Khiic
va tién hanh mo phéng lai cdc dot mua I&n gay
[T giai doan 2018-2021 trong hai trudng hop CTL
va Couple. K&t qua nghién ctru cho thay cd sy
cai thién trong viec mé phong mua 16n bang mo
hinh két hgp WRF/WRF-Hydro so v&i mé phdng
mua bang md hinh WRF. Diéu dé cho thay vai
trd cla tuong tac gitra khi quyén - bé mat da
tadc dong dén két qud mo phdéng mua khi két néi
song song hai mo6 hinh WRF va WRF-Hydro.

Bai bao mai chi thyc hién cdc dgt mua lon
gay IG trén lwu vure S6ng V&, Tra Khic tinh Quang
Ng3i giai doan 2018-2021, dé c6é nhitng két luan
mang tinh khach quan, can thiét nghién ciru
danh gia trén chudi sé liéu dai hon.

Déng gop cua tdc gia: X4y duwng y tuwdng nghién ciru: Nguyén Thj Thanh; X& ly s6 liéu: Trén Duy Thirc,
Nguyén Birc Nam; Viét bdn thdo bai bdo: Nguyén Thj Thanh, Durong Hong Nhung; Chinh stra bai bdo: Nguyén
Thi Thanh, Ngé Thj Thuy.

Lori cam doan: Tap thé tdc gid cam doan bdi bdo nay o céng trinh nghién ciru cta tép thé tdc gid, chua
duoc céng bé & déu, khéng duoc sao chép tir nhitng nghién ciru trudc déy; khéng cé su tranh chép loi ich
trong nhém tdc gid.

Lori cdm on: Tép thé tdc gid trén trong cdm on Nhiém vu Khoa hoc va Céng nghé cép B6 TN&MT "Nghién
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thuc hién bai bdo nay.
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Abstract: Heavy rainfall is one of the primary triggers of flood disasters, leading to significant loss of life
and property. Therefore, to provide reliable flood warnings, it is essential to accurately forecast both the
timing and total rainfall. This paper evaluates the rainfall forecasting capability of the WRF/WRF-Hydro
model over the Ve and Tra Khuc river basins, aiming to enhance flood forecasting for the region. The study's
results show improvements in simulating heavy rainfall using the WRF/WRF-Hydro model compared to the
WRF model. This highlights the role of atmosphere-surface interactions in influencing rainfall simulation
outcomes when integrating the WRF and WRF-Hydro models.

Keywords: WRF-Hydro model, heavy rainfall, Qudng Ngéi, Ve River basin, Tra Khuc River basin, Quang
Ngai province.
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