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Abstract: More and more extreme weather events are frequently observed in Thua Thien Hue
province in recent years, especially in 2020. Only 7 days from October 6-12, 2020, total rainfall
measured at Thuong Nhat station is approximately 1900 mm, accounting for more than 50% of the
total annual rainfall. So, it is necessary to ensure the effective operation for Ta Trach reservoir, a
large reservoir with a basin area of 717 km? in Thua Thien Hue. This study is initially to clarify the
performance of hourly rainfall simulations and streamflow to Ta Trach reservoir using WRF and
HEC-HMS hydro-meteorological models during the 2020 flood season, respectively. The results
showed that on the scale of daily, the correlation between simulated and measured rainfall is quite
good, most of the stations could be reached about 0,8. On the scale of hourly, these figures are about
0,5 and the trend of cumulative hourly rainfall simulated is consistent with measured values.
Especially, the trend of simulated streamflow using directly hourly rainfall from WRF model to Ta
Trach reservoir is consistent with the measurement streamflow although the errors are still seen to
extent with the NASH index of about 0,65.
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Kha nang mo6 phong mua gio cua mo hinh khi tugng WRF
phuc vu tinh toan dong chay t61 ho Ta Trach mua 1i 2020

Nguyén Tién Thanh'”, Nguyén Thai Son2, Nguyén Pirc Mién?

lTru’(‘mg Dai hoc Thuy loi, 175 Tdy Son, ang Da, Ha Noi, Viéet Nam
2Vién Dia Iy, Vién Han Lam Khoa hoc va Cong nghé Viét Nam,
18 Hodang Quéc Viét, Cau Gidy, Ha Néi, Viét Nam
Ban Qudan Iy Trung wong cdc dw dn Thity lpi, 23 Hang Tre, Hoan Kiém, Ha Ngi, Viét Nam

Nhén ngay 17 thang 8 ndm 2022
Chinh stra ngay 06 thang 01 nam 2023; Chap nhédn dang ngay 10 thang 3 nam 2023

Tém tit: Dién bién ngay cang cuc doan hon cua thoi tiét di duoc ghi nhan tai tinh Thira Thién Hué
trong nhitng nim gan dy, dic biét 1a nim 2020. Chi trong 7 ngay tir ngay 06-12/2020, tong luong
mua do duogc tai tram Thuong Nhat 1a xép xi 1900 mm, chiém hon 50% téng lugng mua ndm. Vi
vay, cong tac van hanh hd chtra Ta Trach, mot hd chira 16n ¢6 dién tich luu vuc 717 km? & Thira
Thién Hué mét cach hiu qua 1a rat can thiét. Nghién ctru nay budc dau lam rd kha ning mé phong
mua gid va dong chay téi hd Ta Trach sir dung mé hinh khi twong thay vin WRF va HEC-HMS
tuong ng cho mua 1ii 2020. K&t qua chi ra rang trén quy mé ngay, twong quan giita mua mo phong
va mua thyuc do 14 kha tt, phan 16n cac tram déu dat khoang 0,8. Trén quy mo gio, twong quan &
hau hét cac tram dat khoang 0,5 va tong luong mua tich lily theo gio co xu thé kha twong dong so
véi thue do. Dac biét, xu thé bién doi cua dong chay dén hd Ta Trach duoc mod phoéng st dung truc
tiép mua gio tir mo hinh khi twong WRF cho két qua ciing kha twong dong véi dong chay thuc do
mic di van c¢6 su chénh 1éch nhét dinh vé6i chi s6 NASH khoang 0,65.

Tir khoa: Ta Trach, WRF, HEC-HMS, mua 16n cuc doan.

1. Mé dau

Hd chaa Ta Trach véi dién tich luu vuc
717 km? dugc xay dung trén dong chinh song Ta
Trach (m¢t phu luu chinh cta séng Huong),
thudc dia phan xa Duong Hoa, thi xa Huong
Thiy, tinh Thira Thién Hué, cach thanh phé Hué
24 km vé phia dong nam duoc dua vao sir dung
cubi ndm 2016. Pay 1a cong trinh thay loi-thuy
dién da muc tiéu c6 nhiém vu: i) Chdng lii tiéu
man, lii sém, giam Il chinh vy cho hé théng song
Huong; ii) Cap nudc cho sinh hoat, cong nghiép;
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iii) Tao ngudn nudc tudi on dinh cho 34.782 ha
dat canh tac thudc ving dong bang séng Huong;
va iv) B6 sung ngudn nude ngot cho ha luu song
Huong dé ddy man, cai thién moi truong ving
dam pha, phuc vu nudi trong thuy san va phat
dién [1]. Dé dam bao cong tac van hanh hd hiéu
qua va dua ra cac giai phap ung pho kip thoi khi
c6 mua 1 bit thudng xay ra doi hoi cong tac du
bao dong chay téi hd phai co do tin cay cao. Dé
dat dugc diéu nay doi hoi dir liéu lién quan t6i
dau vao ciia mo hinh du bao dong chay nhur mat
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d6 dir liéu mua quan tric, chat luwgng dir liéu mua
du bao, dir lidu dia hinh, tham phu chi tiét,... [2].

Cho t6i nay da c6 rat nhiéu nghién ciru quic
té va trong nudc danh gia kha ning mé phong va
du bao mua tir m6 hinh “nghién ctru va du bao
thoi tiét khu vie” (WRF) cia My véi nhiéu so
dd tham s6 hoa vét Iy khac nhau. Pervin va Thian
(2021) [3] da thyc hién khao sat d6 nhay cta 18
truong hop t6 hop cac so dd tham sé hoa vat 1y
khac nhau trong mo6 hinh WRF phién ban ARW
véi mot mién ludi tinh co do phan giai 30 km x
30 km dé danh gia kha ning mo phong mot sd
dac trung khi hau nhu lwong mua mua hé 2009
trén luu vuc song Mackenzie, Canada. Nhin
chung, cac két qua da cho thiy mé hinh WRF mo
phdéng luong mua thién cao ¢ nhitng khu vuc
ving nai va thién thip & mot phan phia Bic luu
vuc. Nooni va cong su (cs) (2020) [4] da danh
gia kha nang m6 phéng mua I6n mua he 2020
cho khu vyc phia Pong chau Phi st dung mo
hinh WRF phién ban 4.2 véi 3 ludi 10ng v6i ¢ do
phan giai trong cung 1a 5 km x 5 km. Két qua cho
thdy c6 thé sir dung WREF trong du béao mua 16n
v6i cac cAu hinh da duoc thiét 1ap trong qué trinh
mod phdéng. Tai Viét Nam, cac nghién ctru lién
quan tédi mé hinh WRF tip trung vao danh gia
kha nang dy bao mua quy mé mua [5] va mua
16n do t6 hop hinh thé thoi tiét khac nhau [6], kha
nang dy bao vdi cac han du bao khac nhau [7-8],
quy dao bao [9],... bén canh viéc thir nghiém cac
so d6 tham sb hoa vat y khac nhau [10].

Vi bai toan du bao dong chay t6i hd, md
hinh HEC-HMS (Hydrologic Engineering
Center-Hydrologic Modeling System) [11] da va
dang duoc nhidu tac gia trong nudc va quoc té
Iira chon dé mo phong dong chay cho cac luu vuc
nho, khu vuc c¢6 cong trinh véi dir lidu ddu vao
con han ché [12-16]. Vi du nhu Tuan (2017) [16]
da str dung mé hinh HEC-HMS véi phuong phap
thir sai dé tim dwoc bd thong sé phu hop nhat
phuc vu du bao dong chay cho cac hd thude luu
vuc Serepok, tinh Pac Lak. Két qua da chi ra
rang mo hinh HEC-HMS ¢6 két qua twong ddi
tbt va c6 do tin cdy véi chi s6 NASH dat 0,7-0,8.
Anh va cs, (2020) [2] da thiét 1ap mo hinh
HEC-HMS du bao dong chay téi ho Ban Chat
muia 1d 2020. Nghién ctru di cho thdy HEC-HMS

mo phong tét dong chay téi hd véi chi s6 NASH
dat 0,7 nhung chi dat mic trung binh véi thoi
doan kiém dinh. Mot trong nhitng nguyén nhan
dugc cho la do mat do tram do mua thua. Trong
khi d6, ho chira Ta Trach 1 cong trinh ho thity
loi - thuy dién da muyc ti€u quan trong li€n quan
dén an ninh quéc gia theo Quyét dinh s 166 nim
2017 cua Thua tudéng chinh phu nhung chua c6
nghién ciru nao danh gia kha nidng moé phong
lwong mua gio tor mo6 hinh khi tugng dé phuc vu
du bao dong chay toi hd Ta Trach. Mit khac, khu
vuc long hd Ta Trach hién chi ¢ 2 tram do mua
la Thuong Nhat va Nam Dong do Bo Tai nguyén
va Méi truong quan 1y va 01 tram do mua tai
tuyén dap (do bang thing do mwa) do Ban Quan
1y hd Ta Trach quan Iy [17]. Vi vay, nghién ciru
nay tép trung lam rd kha nadng mo phong luong
mua gio cia mod hinh khi tugng WRF phién ban
4.2.1 cho mua mua Ii bat thudng nim 2020
(tr ngay 01 thang 6 t6i 31 thang 12 nam 2020)
xay ra trén dia ban tinh Thira Thién Hué phuc vu
bai toan tinh toan diéu tiét hd chtra T4 Trach sir
dung mo6 hinh HEC-HMS phién ban 4.8 (sau day
duoc viét tit 1a HEC-HMS).

2. S6 ligu va phuwong phap
2.1. 86 liéu

S6 liéu mua gio thuc do trong miia mua li
nam 2019 va 2020 (tinh trong khoang thoi gian
tir 01 thang 6 ti 31 thang 12) duoc lay tir cac
tram do mua ty dong A Ludi, Binh Pién (Thuy
van), Binh Dién (Po mua), Hué, Nam Pong,
Duwong Hoa, Hrong Nguyén, C6 Bi, Kim Long,
Phu Oc, Ta Luong va Thugng Nhat (Hinh 7). Di
lidu luu lugng thuc do toi ho duge 1y tir trang
web https://hochuavietnam.vn/

2.2. Thiét ké thi nghiém mé hinh WRF

Trong nghién ctru nay, mo hinh khi tuong
WRF phién ban 4.2.1 (sau day duoc viét tat 1a
WREF) duoc st dung voi bién dau vao 1a dit liéu
ERAS c6 budce thoi gian 1 gid va cd d6 phan giai
ngang 0,25° x 0,25°. M6 hinh duoc thiét ké véi 3
ludi 1ong twong tic hai chidu c6 do phéan giai
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twong ung 1a 27 km, 9 km va 3 km cung véi toa
d6 tam tuwong tng cho cac mién nhu Hinh 1. Do
rong ciia cac mién ludi nhu sau: Mién thir nhat
gom 100 x 124 diém ludi, mién thir 2 gdm 109 x
127 diém luéi va mién trong ciing gdm 160 x 175
diém ludi voi 38 myc thang dimg. M6 hinh WRF
dugc thiét ké véi ludi du rong dé co thé nam bat
duogc cic qua trinh hoan luu quy mé 1én anh
huoéng téi Viét Nam, céac mién con dugc thu hep
mién ludi sao cho bao tron khu vuc nghién ciru.
Mot sb so do tham sd hoa chinh duoc tham khao

va lwa chon tir cac nghién ctru qubc té va trong
nude st dung mo hinh WRF trong mé phong, du
bao trudng khi twong nhu: So db birc xa song dai
RRTM, btic xa song ng'fln Dudhia, so dd bé mit
Noah va so d6 may dbi luu Kain-Fritsch [3, 5, 6,
8, 18].

86 liéu ban dau va diéu kién bién cho mo
hinh WRF duoc léy tur dit liéu tai phan tich
ERAS duoc cung cap tir kho dit liéu dich vu bién
d6i khi hau Copernius [19].

Hinh 1. Thiét 1ap cac mién ludi tinh.

2.3. M6 hinh HEC-HMS

M&  hinh HEC-HMS  (Hydrologic
Engineering  Center-Hydrologic ~ Modeling
System) 1a phin mém do céc k¥ su thuéc Trung
tam Thay van Cong trinh, Cuc K¥ thuat Quéan
ddi Hoa Ky thyc hi¢n [11]. Pay 1a m6 hinh mua
rao - dong chay dang tat dinh, c6 thong sé ban
phan bd. Trong nghién ctru, luu vuc hd chita Ta
Trach duogc chia thanh cac Ivu vuc nhd, cac lvu
vuc nay duoc lién két voi nhau. V@ cAu tric cia
mo hinh dugc chia lam cac m6 dun chinh nhu:
i) M6 hinh luu vy (Basin Model): chira cac yéu
t6 cia luu vure, lién két va cac thong sé ciia dong

chay; ii)) Mo hinh khi tugng (Meteorologic
Model): chira cac dir liéu vé mua va bdc hoi;
iii) Cac chi tiéu didu khién (Control
Specifications): bao gdm thoi khoang tinh toan,
thoi gian bat dau va két thuc tinh; va iv) Chudi
di ligu thoi gian (Time series data). Hinh 2
(dudi) mo ta so do tiéu luu vuc song Ta Trach
trong md hinh HEC-HMS. Dién tich cac tiéu luu
vuc duoc cho trong Hinh 2 (dwdi) 1an luot 12 223
km? d6i voi TaTrachl, 238 km?, 123 km? va 133
km? twong tng véi cac tiéu luu vuc TaTrach2,
TaTrach3 va TaTrach4. Cac tiéu luu vuc nay két
nbi véi nhau théng qua cic doan song tai cac
diém niit ctra ra khdng ché trén cac tiéu luu vyec.
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Phuong phap Muskingum, v&i hai thong sé
chinh 1a thoi gian chay truyén cia doan séng va
chiéu dai song dugc st dung dé duoc dién toan
dong chay trong cac doan song [11]. Viéc hiéu
chinh céac thong s6 trong moé hinh HEC-HMS
duoc thyc hién theo phuong phap tht sai dua
theo chi tiéu NASH [20] dé tim ra bo thong s6
phul hop nhat. Céc thong s6 c6 do nhay 16n dbi
v6i két qua gdm: i) Ton that ban dau; ii) Chi s6
CN; 1ii) % dién tich khong thim; iv) Thoi gian
tré; v) Hé so dinh; vi) Dong chay ngam ban dau;
vii) Hang s6 nude rat; va viii) Hé so 1éch dinh.
Pé tinh toan dong chay lu dén hd Ta Trach nghién
clru sir dung tryc tiép s6 liéu mura gio tir mo hinh
WREF lam dau vao cho mé hinh HEC-HMS.

7e000 70000 sgo  ss000

Hinh 2. Vi tri cong trinh dap hd Té Trach (trén)
va so d6 tiéu luu vyuc séng Ta Trach trong mé hinh
HEC-HMS (dudi).

2.4. Phuong phap danh gia

Két qua md phong lwong mura gio tir mo hinh
WREF dugc danh gia voi s6 liéu mua gio thyc do
trong thoi doan mua 1 tir thang 6/2020 t6i thang
12/2020 qua cac chi s6 thong ké nhu sai s6 binh
phuong trung binh quan phuong (RMSE), h¢ s6
tuong quan (r). Nghién ctru cling st dung cac chi
sO danh gia sai s6 thong ké nhu: i) Ti 18 canh bao
khong (FAR) duoc tinh bang cong thirc FAR =
B/(A+B); ii) Xac suat phat hién (POD) duoc tinh
bang cong thirc POD = A/(A+C); va iii) Chi sO
thanh cong (CSI) dugc tinh bang cong thirc CSI
= A/(A+B+C) [8]. Cac dai luong A, B, C, D
dugc xac dinh theo Bang 1. Trong do, chi sé
POD la ti 1¢ gitra s6 1an mo phong ding sy Xudt
hién ciia hién tugng so voi tong so 1an xuét hién
cua hién tugng do; gia tri POD =1 thé hién kha
nang mo6 phong hoan hao tat ca cac lan xuat hién
cua hién tuong. Chi s6 FAR 1a ti 1¢ gilra ; 5O lan
khong xuit hién cta hién tuong so voi téng sd
lan mo6 phong xuét hién cia hién tuong do; gia
tri FAR = 0 thé hién kha ning md phong hoan
hao tit ca cac lan khong xuat hién cua hién
tugng. Chi s6 CSI 1 ti 18 giita s6 1an xuat hién
ctia hién tugng so voi tong sd 1an md phong xuat
hién va sé 1an mo phong sot hién tuong d6 va
hoan hao khi bang 1.

Bang 1. Xac dinh sai s6 cho bién ¢6 hai phan nhém

Quan tric ) .
Mo phong Co Khéng
Co A B
Khéng C D

Ngoai ra, dudng qua trinh lwgng mua tich liy
cling duoc st dung dé phén tich so sanh giita mo
hinh va thuc do.

Pé hiéu chinh va kiém dinh kha ning mo
phéng dong chay ctia mdé hinh HEC-HMS,
nghién cuou st dung 2 trdn 10 tor 10/11 -
13/11/2019 (TL1) va 30/10 — 01/11/2019 (TL2).
Muc dich viéc lam nay 1a lya chon dugc b thong
s6 phu hop ciia mé hinh HEC-HMS sau d6 ap
dung cho viéc mo phong véi dit li€u mua dugc
md phong tir mé hinh WRF. Céch tiép can nay
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tuong tu nhu mot s6 nghién ctru qudc té va trong
nudc trude do da ap dung [2, 12-16].

Két qua tinh toan dong chay tdi ho sir dung
md hinh HEC-HMS véi dit liéu mua gio tir mo
hinh WRF dugc danh gia thong qua céc chi s6
NASH theo phuong trinh (1). Gia tri chi sb
NASH cho biét mirc d tin cay cia két qua mo
phong dong chay tir mé hinh so voi thyc do va
t6i wru khi bang 1; khi gia tri NASH trong khodng
tr 0,75 to1 bang 1, tr 0,65 t&i bang 0,75, tr 0,5
t6i bang 0,65 va nho hon hodc bang 0,5 cho biét
két qua mo phong twong tmg 1a rat tot, tot, dat va
khong dat [20].

i(oid-o‘nf
NASH=1- &L 1)

n

le Q-Ql)’

Trong do: i
Quit dong chdy tinh toén tai thoi diem i (m%s);
Qui: dong chay thuce do tai thoi diém i (m?/s);

Qu : dong chay thuc do trung binh (m®/s).
Ngoai ra, gia tri sai s6 dinh 1d duoc tinh theo
phuong trinh (2) [21] cling dugc sir dung dé danh
gia mirc do tin cdy cua két qua mé phong dong
chay tir md hinh.
AQ = Qmex- Qo

)
Trong do:

tt It
Qi : dong chdy tinh toan 16n nhat (m?/s);

td
Qrax : : dong chay thuc do 16n nhat (m3/s);
AQ : sai s0 gitra dong chay tinh toan 16n nhét
va dong chay thuc do 16n nhat (m¥s).

3. Két qua va thio luin
3.1. PBanh gia kha nang moé phong mwa gio

Phén tich Hinh 3 cho théy, chi s FAR dao
dong tir 0,17 tai tram Phu Oc t6i 0,35 tai tram A
Ludi. Biéu nay cho thay c6 khoang duéi 1/3 s6
ngay hién tuong mua xuat hién md phong co
nhung quan trac khéng c6. Chi s6 POD dao dong

tr 0,66 tai tram Kim Long t&i 0,95 tai tram A
Ludi. Day 1a chi s6 rat nhay vai sb 1an mé phong
dang sy xuat hién cua hién tuong chir khong
nhay véi phat hién sai. Véi nhiing gia tri tinh
toan duogc cho nhu trén hinh 3 da chi ra mo hinh
mo phong kha tdt sy xuat hién cua hién tuong tai
C4c tram nhu A Ludi, Binh Dién PM, Huong
Nguyén, Ta Luong va Thuong Nhat vai chi so
POD I6n hon 0,8, tic hon 4/5 hién tugng mua
Xuét hién déu dugc mo phong dung. Trong khi
chi s6 CSI dao dong tur 0,55 tai tram Kim Long
to1 0,71 tai tram Ta Luong. Hay noi cach khac,
md hinh c6 kha nang nam bat kha t6t hién tuong
xuét hién hay khong xuét hién mua trong tong s6
213 ngay va tot hon ca 1a tai tram Ta Luong.

L0
0.8
0.6
04

02

0,0
ALwil  Bob  Buh  CoBi Dweng Hué Hwmg Kim  Nam PhiOc  Ta  Thugng
Dién DM Dién TV Hia Nguyén Long  Ding Lwong  Nhijt

FAR ®"POD = CSI

Hinh 3. Két qua céc chi s6 FAR, POD va CSI tai cic
tram doi v6i luong mua ngay.

0,90

080 @ PS * . O gig
0,70 4
0,60

0,50 A * A 4
040 A A A A
0,30 A A A
020

0,10

0,00

wong quan

&

& &P

Q-‘\&‘ & 9 o & &
#R (ngay) AR (gio)

Hinh 4. Hé sb twong quan theo gid va ngay
gitta md hinh va thyc do tai cac tram.

Phan tich hé sb tuwong quan tai tat ca cac tram
tir Hinh 4 da cho théy hau hét cac tram déu c6 hé
sO twong quan theo gid xap xi 0,5 va theo ngay
khoang 0,8 ngoai trir trong quan thdp nhét xuat
hién tai tram Duong Hoéa, Huong Nguyén va
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Thuong Nhat. Trong khi dé chi s6 RMSE dao
dong tir 2,89 mm/gid tai tram Binh Pién TV t6i
4,74 mm/gio tai tram Thuong Nhat, va 33,47
mm/ngay tai tram Hué téi 70,53 mm/ngiy tai

. .
tram Duong Hoéa (Hinh 5).

80,00 A S0
7000 A 4 ) A A 450
00 e 400
A 3,50

250,00 Y A o A L 5 300

a0 @ 2,50 %

£ 30.00 * * ¢ ¢ o 2,00 £

5 150
20,90 1,00
10,00 0,50
0,00 0,00

& S & SRR S
TS &

R St
&0 &

VLY e O 5 S ¢ f =

LA R \s‘& 5*’ & < o

$ o
- Q&
& & 9 3 e

¢ RMSE(mm/ngiay) ARMSE (mm/gio)

Hinh 5. Chi s6 RMSE theo gid va ngay
gitta mo hinh va thyc do tai cac tram.

Nhin chung, mic du chi s6 RMSE theo gid
giita mo hinh va thyc do 1a kha 16n nhung hé s6
tuong quan 1a kha tt tai hau hét cac tram ngoai
trr tai tram Duong Hoa, Huong Nguyén va
Thuong Nhat.

2350 —Thyc do
= 3000 —Ma hinh

6/1/2020 0:00 8/1/2020 0:00 10/1/2020 0:00 12/1/2020 0:00

Hinh 6. Luong mua tich lily binh quén toan tinh tir
1/6/2020 t6&1 31/12/2020 gitra mo hinh va thyuc do.

Phan tich lugng mua tich liiy binh quén trén
toan tinh (Hinh 6) cho thiy lugng mua tich liy
tr mo hinh c6 cung xu thé véi luong mua tich
Ity tr thuc do. Dac biét trong nhitng thang dau
mua mua I, lwgng mua tich iy tir mo6 hinh kha
cao so voi thuc do. Pidu nay co thé do trong
nhiing thing chuyén mua, hinh thé gdy mua phirc
tap 1a mot trong nhitng nguyén nhan cua van dé

nay. Thém vao d6, mé hinh c6 thé khong nim
bat hodc nam bat sai léch ca vé khong gian va
thoi gian cua cac sy kién mua vira va mua 16n
cuc bo trong thang 7 do cac yéu té dia phuong
gay nén. Bén canh do, viéc lya chon so d6 may
d6i luu Kain-Fritsch co thé 1a mot trong cac
nguyén nhin cia van dé nay [5, 17, 21]. Pang
cha y, mot sé tram thudc khu vuc phia Tay va
Nam cua tinh, noi chi yéu la dia hinh di nti cé
thé co su sai léch mang tinh hé théng cia mo
phong tir mé hinh WRF boi chi s6 FAR la kha
cao trong khi chi s6 CSI chi ¢ miic trung binh nhur
tram A Ludi, Huong Nguyén va Thuong Nhat;
didu nay co thé gop phan vao sai léch chung.

Phan tich va so sanh phéan bd tong lugng mua
theo khong gian trong mua 1ii nam 2020 cho thay
phan b mua thién cao & vung nii phia Tay va
Nam cua tinh. Nhin chung, diéu nay ciing hoan
toan phu hop véi cac nghién ctru trude do [3].
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3.2. Hiéu chinh va kiém dinh mé hinh HEC-HMS

Két qua hidu chinh cho thay duong qua trinh
1ii thyc do va tinh toan dén ho Ta Trach (Hinh 8
va Hinh 9) déu c6 xu thé 1ii 1én va 1i xuéng dong
pha véi nhau. Sai s6 dinh lii giita thuc do 1383,3
m?/s va 1 tinh toan 1376,2 m%/s 1a 7,1 m%/s cho
tran 1 tir 10-13/11. Dbi véi tran 1 30/10-1/11
sai s6 nay 1a 26,9 m¥s. Pic biét, chi s6 NASH
dat 92,3% va 92,5% tuong tng ddi v6i hai tran
1d 10-13/11 va 30/10-1/11. Gia tri sai sd tong
lwong twong tmg 1a 10 va 3,9% (Bang 2). Chi s6
NASH c6 két qua cao hon 0,9 cho thdy mé hinh
¢6 kha ning mé phong rat tot qua trinh 1 [20].
Phan tich Hinh 8 va Hinh 9 va Bang 2 cho thay
qué trinh rut cia Il tinh toan cham hon so voi
thuc do. Diéu nay c6 thé do su anh huong cua:
i) B dbc dia hinh; ii) Hinh dang mat cit song;
va iii) B¢ che phu khién 18 rat nhanh, va md hinh
khong thé nim bt kip. Mic du vay, nhin chung
két qua tinh toan cho thdy khong co su chénh
léch nhiéu vé luu luong dinh 1i. Két qua hiéu
chinh mé hinh cho két qua twong dbi tot va dam
bao d6 tin cdy cao. Hay noi cach khac, bg thong
sO g v6i chi sd NASH trong Bang 2 1 chip
nhan duoc [20-21] && md phong cho céc tran 1i
va kich ban khac trén luu vuc. Cu thé, gia tri mot
s6 thong sb chinh tim duoc cho timg tiéu luu vuce
duoc cho trong Bang 3.
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Hinh 8. Hiéu chinh lii dén hd Ta Trach, tran 1
10/11-13/11/2019 véi dong chay tinh toan (Qtt)
va thuc do (Qtd).
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Hinh 9. Két qua kiém dinh Iii dén hd Ta Trach, tran
[{130/10 — 01/11/2019 véi dong chéy tinh toan (Qtt)
va thyc do (Qtd).

Béang 2. Théng ké céc chi sb tran 1i hiéu chinh va kiém dinh mé hinh

Pon vi TL1 TL2
Hé s6 NASH 0,923 | 0,925
Sai s6 dinh md/s 71 26,9

Bang 3. Gia tri bo théng s6 mé hinh HEC-HMS cho timg tiéu luu vuc

Thong s6 Ifﬁh%?g_ﬁ?\ﬂtg TaTrachl TaTrach2 TaTrach3 TaTrach4
Ton that ban dau loss 0 - 500 5 5 5 5

Chi s6 CN 0-100 60 60 60 60

% dién tich khong tham 0-100 5 5 5 5
Thoi gian tré (phat) - 250 250 250 250
Hé s6 nudc rat 0-1,0 0,3 0,3 0,3 0,3
H¢ s6 1éch dinh 0-1,0 0,2 0,2 0,2 0,2
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3.3. Tinh todn lii téi ho Ta Trach trong mia lii 2020
su dung mua gio tir mé hinh khi tuong WRF

Nhu duge dé cap t6i trong phan trude, sau
khi lya chon dugc bo thong sb phu hop cua moé
hinh HEC-HMS, nghién ctru str dung mua gio tir
md hinh khi tugng WRF lam dau vao cho mé
hinh HEC-HMS d¢ tinh toan dong chay toi ho Ta
Trach. Hinh 10 thé hién két qua mo phong dong
chay t6i ho Ta Trach tir 01/10 - 31/10/2020 trong
d6 c6 modt sb tran 1 dién hinh tir 6/10 t6i 9/10,
9/10 t&1 16/10 va 16/10 tai 20/10. Nhin chung,
dong chay dén hd Ta Trach dugc mé phong tir
mua gid ctia md hinh khi twong WRF cho két qua
kha tuong dong voi dong chay thuc do, dic biét
vé pha dao dong va gia tri dinh. V& xu thé bién
ddi cua dong chay kha phu hop, tuy nhién do
chénh léch vé luong dong chay con 16n, chua sat
voi thuc té, chi s6 NASH dat 0,64 cho trén 1l tir
6-9/10, 0,71 cho tran 1ii 1-16/10 va 0,65 cho tran
1ii 16-20/10. Nguyén nhan cua cac van dé nay co
1& béi ndm 2020 la nim xuit hién nhiéu di
thuong cuc doan thoi tiét voi to hop ciia nhiéu
hinh thé thoi tiét khac nhau trén khu vuc nay.
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Luong mua gio 16n nhét ghi nhan c6 noi dat gan
60 mm, tong lwong mua ngay ¢6 noi ghi nhan
gﬁn 500 mm. Pac biét, trong cac tran 14 duoc
chon dé mo phong lwong mua quan tric dugc la
rat 16n, dao dong trén dudi 1500 mm. Vi vy,
viéc ndm bit cac diém cuc tri cua mua va dong
chay 1a rat kho. Pang chu y 1a gia tri dong chay
tinh toan thuong c6 xu thé thién cao so voi gia
tri thuc do bdi lugng mua mé phong tir mé hinh
WREF cho gia tri thién lon nhu dugc phén tich
trong muyc 3.1. Do d6, can ¢6 thém nhiing nghién
ctru hon nira lién quan t&i mua va dong chay cuc
tri sir dung két hgp mé hinh khi twong WRF va
md hinh tinh toan dong chay HEC-HMS ciing
nhu thtr nghiém céch tiép céan phéan tich, hiéu
chinh théng ké sau mé hinh gia tri dong chay
tuong tu cach tiép can dé hiéu chinh lugng mua
tor cdc md hinh khi tugng [22]. Bén canh do,
ngoai sai s6 bit ngudn tir mo hinh khi twong thi
nhing sai s6 dén tir mé hinh thily vin ciing c6
thé gép phan t6i sai s6 nay. Ngoai ra, viéc lua
chon dir liéu dang lu6i hay dang diém ciing co
thé anh huong mot phan t6i két qua tinh toan
dong chay ti hd.

Hinh 10. Két qua mo phong mot s6 tran 1ii t6i hd Ta Trach tir 01/10 t&i 31/10 nam 2020
v6i dong chay tinh toan (Qtt) va thuc do (Qtd).

4. Két luan

Nghién ctru da thiét 1ap va md phong luong
mua gio thanh cong cho mua 1 ndm 2020 st
dung mo hinh khi tugng WRF véi diéu kién bién
va ban dau tir dir liéu tai phan tich ERA5 véi 3

mién ludi tinh khac nhau & d6 phan giai cao. Két
qué da cho thay su phu hop nhat dinh ca vé luong
mua, xu thé tong lwong mua tich liy va phan bd
khong gian mua gitra m6 hinh va thuc do trong
ca mua 1 2020. Hé s twong quan mua gid tir
mo hinh va thuc do 1a kha tot, ¢ thé dat 0,5 &
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mot sb tram trén dia ban tinh. Dac biét, dit liéu
mua gid tr mé hinh WRF dugc str dung truc tiép
cho m6 hinh thiy van HEC-HMS trong mo
phong dong chay t6i hd Ta Trach cho xu thé kha
pht hop mic du sai sé dinh 1i con 16n. C6 thé
thdy rang mic du két qua con han ché nhung hé
thong lién mo6 hinh WRF va HEC-HMS hoan
toan c6 thé sir dung duoc dé moé phong dong chay
t6i ho Ta Trach va canh bao sém dong chay t&i
hd nhu ngudn tham khéo cho cac nha quan Iy hd.

Trong nghién ctru ndy, viéc tinh toan va lya
chon bd thong s6 duoc dua trén co s& cac tran 1i
dai biéu trong mua li. Vi vay, khi thir nghiém
vao du béo doi hoi can dugce hiéu chinh lai sai s
theo s6 lidu duoc cap nhat dé dam béo tinh 6n
dinh. Ngoai ra, viéc danh gia kha nang mé phéng
mua gid tir mo hinh WRF cin duoc mo rong theo
huéng danh gia ngudng mua, phan bd mua cho
céc nam khac nhau trong cac tinh hudng t6 hop
hinh thé thoi tiét gdy mua, dic biét 1a ngudng
mua l6n, thoi gian, khu vye mua tir d6 lam co so
dé nang cao chét lugng dy bdo mua gid sir dung
mo hinh khi twong WREF, hd trg cong tac chi dao,
diéu hanh, giup cac don vi quan Iy dam bao van
hanh an toan cong trinh va giam thiéu 1 trong
diéu kién binh thudng va tinh hudng khan cap
mot cach hi€u qua. Bén canh do, dé dua hé théng
nay vao thyc tién voi két qua co do chinh xac va
tin cy cao hon, nghién ciru dé xuét can tién hanh
thém nghién ciu bd sung vé viéc ap dung
phuong phap hiéu chinh sau mé hinh cho hé
thong lién mo hinh WRF va HEC-HMS hodc/va
m6 hinh WRF.
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