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Tém tat: Trong mé hinh thuy vdn, lwong mua ld yéu té ddu vao quan trong dé mé phdng dong chdy trén
lwu vire. Nguon sé liéu mua duoc st dung nhiéu & nude ta hién nay 1d s6 liéu mua duoc do dac tir cde tram
mdt dét vdi d6 chinh xdc cao, tuy nhién sé lwong cdc tram con han ché, phdn bé khéng déng déu hodc mét
s6 luu vire ¢ phan dién tich ndm ngodi ldnh thé Viét Nam. D€ gidi quyét van dé nay, trén thé gidi da si dung
mét sé cdc sGn phdm mua dang lwdi duroc 1dy tir mé hinh khi twong todn cdu hay duoc phdn tich tir dir liéu
Gnh vé tinh, Gnh radar,... Trong bai bdo nay, nhém tdc gid dp dung céng thire thue nghiém va mé hinh mang
noron nhdn tao dé tinh mwa dang lwdi ldam déu vao cho mé hinh thdy vén HEC-HMS trén lwu vue thiy vén
Tuyén Quang va so sdnh vdi phuong phdp st dung mua dugc do & cdc tram. Ap dung vdi bo s6 liéu dot cla
2 con It ném 2022 véi mura dang lwdi trén lwu vire Tuyén Quang dat duoc két qué chi s6 NSE cao, cho trién
vong khi str dung mwa dang lwéi cho mé hinh thiy vdn ciing nhuw cho cdc lwu vure khdc.

Tir khéa: Mwa lwdi, @6 phdn hdi radar, mang thén kinh nhén tao, mé hinh thay vdn, hd Tuyén Quang.

1. M& dau

Hién nay, trén thé gidi da c6 nhiéu nghién
clru vé viéc sir dung mua lwdi vao méd hinh thay
van tinh toan cho cdc lvu vwc khong cé hoac
thiéu tram do mat dat. Viéc s&r dung ngudn s6
liéu mua lwdi dé bé sung cho cac luu vie con
thi€u sé liéu mua tram la hwdng mdi vdi nhiéu
uu diém vé d6 bao phd khong gian, vé tinh lién
tuc cla chudi s& liéu véi thoi gian cap nhat 1én
t&i hang gio tly thudc vao mdi ngudn cung cap.

DA Hughes [9], Andrew D.King [8], Kamal
Ahmed [11] da dua ra nhitrng so sanh, phan tich
cla viéc sir dung mua dang luwdi tlr anh vé tinh
véi lvgng mua quan trac dugc tir tram do mat
dat. K&t qua cac bd dir liéu dang lwdi cd thé duoc
sir dung dé diéu tra cac xu hwdng va su thay doi
cla lvgng mua cyc doan sau khi d3 kiém tra. C.
R. Tozer [10], d3 phan tich thong ké véi ba bd dir
lidu lwong mua hang thang tai Uc. K&t qua cho

Lién hé tdc gid: Nguyén Chinh Kién
Email: nckien@imech.vast.vn

thay dong chdy mat khac nhau rd rét lién quan
dén tirng ngudn dit liéu lwgng mua khac nhau.

Tai Viét Nam, lwgng mua du bdo tr anh vé
tinh, anh radar két hop cung lwong mua thuc
do tai cac tram khi twong, tram do mua cling da
duocnhiéu tac gid nghién cru va thyc hién trong
dy bdo I vdi nhigu dé tai, du dn nhu Dang Ngoc
Tinh [7], Nguyén Van Hiéu [2], Nguyén Tién Kién
[4], Nguyén Thi Nga [6]. DI liéu muwa dang luwdi
cling dugc quan tam va dua ra nhirng danh gid
vé chat lwgng bang viéc so sanh véi mot s6 tran
mua Ién tai cdc tram do mua mat dat nhu Ngd
Dirc Thanh [12], Nguyén Thj Lién [5].

Mét s& ngudn dir liéu mua lwdi céd duoc
tlr cdc mé hinh khi twong (toan cau hodc dia
phuong) nhu GFS (Hoa Ki), GSM (Nhat Ban), IFS
(ECMWF), Canada, Trung Qudc,... hay cé duoc
tlr anh vé tinh, anh radar v&i tn suat day va lién
tuc dwoc cung cap mién phi/trd phi bdi mot s
cac co quan nghién ctru I&n trong va ngoai nudc.

Cac nghién clru trudc day vé md hinh HEC-
HMS chd yéu tap trung vao lugng mua thyc do
tai cdc tram mat dat, tuy nhién véi mot s6 vung
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thly van thiéu sé liéu quan tric hodc cé dién
tich nam bén ngoai Ianh thé Viét Nam thi chua
danh gia dugc chinh xac. Trong nghién clru nay
nhom tac gid thir nghiém vdi sé liéu mua dang
lwdi cho thiy van ving Tuyén Quang.

2. Thiét 1ap mé hinh

2.1. Lwu vwe nghién ciru

Lwu vue thay van Tuyén Quang (Hinh 1) cé
téng dién tich khoang 5.100 km? bao gbm 3.000
km?2 dién tich ndm trén I3nh thé Viét Nam (chiém
58% téng dién tich toan lvu vuec), va 2.100 km?
dién tich thuéc I3nh thé Trung Quéc (chiém 42%
téng dién tich toan luu vic). Dong chay chinh
cla lwu vye thudc dia phan Viét Nam 13 dong
song L6 va song Gam, day la 2 nhanh séng cé
tiém nang thay dién rat I&n va mang lai nhiéu
lgi ich cho Iwu vire. Téng luvgng dong chay trung
binh ndam cua toan lwu vuc séng L6 - Chay: 35,32
km? (trong d6 tir Trung Qudc chay vao khoang
10,48 km? (chiém 29,5%) va trong ndi dia nudc
ta khoang 24,84 km® (70,5%).

S6 liéu dia hinh: Bdn d6 cao d6 s6 DEM duoc
|ay t&r ngudn cla Co quan Tham hiém Hang
khéng Vi tru Nhat Ban (JAXA) vdi do phan giai

30 x 30 m ndm 2022. Ban d6 tham phd, st dung
dat cé d6 phan giai 10 x 10 m vdi 20 1&p chi tiét,
|a san pham hop téc gitra ESRI va Microsoft nam
2020. Ban d6 dat c6 do phan giai 250 m x 250 m
|4y tlr B& Nong nghiép Hoa Ky (USDA) nam 2020.

S8 liéu khi twgng thay van:

- S6 liéu mua thuce do cha 7 tram khi tuwong
(Hinh 2): Bdc M@, Bao Lac, Chiém Hda, Cho
R3, Pau Dang, Dong Vin, Na Hang duwoc lay tir
ngudn sb liéu cta Trung tdm dy bdo Khi tuong
thay van Qudc gia, Téng cuc Khi tugng thay van.

- S6 liéu dong chay ra cda lwu viee (Hinh 3) 13
Iwu lwgng vao hd chira thay dién Tuyén Quang
duoc lay tir hé théng diéu hanh hd tryc tuyén
cla tap doan Dién lyc Viét Nam (EVN) tai dia chi
https://www.evn.com.vn.

- S6 liéu mua dang ludi gom:

+ San phdm dugc trich xuat tir md hinh khi
tuwong toan cau GFS cia My véi dd phan giai 27
km x 27 km duoc cung cadp mién phi tai dia chi
https://www.ncei.noaa.gov/products/weather-
climate-models/global-forecast.

+ Puoec tinh toan tir d6 phan hoi Radar dwoc
B6 Tai nguyén M@i trudng cung cap mién phi tai
dia chi http://amo.gov.vn/radar/.
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Hinh 2. S6 liéu muwa tram thue do trén lwu vire Tuyén Quang ndm 2022
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Hinh 3. S6 liéu lwu lvgng thue do trén luu vire Tuyén Quang ndm 2022

2.2. Phwong phdp nghién ciru

a) Tinh mwa dang Iwéi tir d6 phdn héi radar

- Phuong phap st dung coéng thic thuc
nghiém

Bai bao ap dung phuong phdp dua trén quan
hé gitta d6 phan hoi vo tuyén véi cwong d6 mua
bang cong thirc c6 dang Marshall-Palmer:

Z = a.RY, dbi sang dang R = c.10%4%’ (1)

. z 1z
TrZ =100 =a.RP - R = b—ﬁww.

, 1 1
—)R=C.10d'z véic=%;d=m

Trong dé:

+ Z 13 d6 phan héi vd tuyén, trong dé
Z=107Z’/10 (Z’ trong don vi dbZ);

+ R la cwong d6 mua;

+4a, b, ¢, dla céc hé s6 thuc nghiém.

D& c6 thé rng dung vao du bdo nghiép vu
thi cac cong thic thyc nghiém (CTTN) can

duoc diéu chinh cidc hé sé thwc nghiém cho
tirng vung. Trong nghién ctru nay, nhom tac gia
str dung ngudn sé liéu dau vao 1a dé phan hoi
Radar (dbZ) va lvgng mua thuc do tai 7 tram
d3 thu thap dugc va sir dung phuong phép tién
hda xdo tron phirc hop SCE [1] d€ do tim cac hé
s6 thyc nghiém cho ving Tuyén Quang.

Két qua do tim hé s6 trong cdng thirc thyc
nghiém tai lwu vyc Tuyén Quang la c = 4,457 va
d=0,073.

- Phuong phdp st dung mang noron nhan
tao

Mang noron nhan tao (Artificial Neural
Network - ANN) la mét md hinh xt&r ly théng tin
phéng theo cich thirc x& ly thdng tin cla cac
hé noron sinh hoc (Hinh 4). N6 dugc tao nén tir
mot s8 lvgng |dn céc phan tlr (goi 1a phan tdr x{r
ly hay noron) két néi véi nhau théng qua cac lién
két (goi |a trong s6 lién két) lam viéc nhw mot
thé théng nhat dé giai quyét mot van dé cu thé
nao dé [3].
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Hinh 4. C4u truc cia mét noron nhén tao

Trong dé:

+ x(i=1, m): Tap cac dau vao la cac tin hiéu
vao (input signals) ciia noron.

+w,: Tap céc lién két, moi lién két gitra tin
hiéu vao thi j véi noron k dwoc thé hién bai
mdt trong s6, dwoc khdi tao mot cach ngau
nhién & thoi diém khi tao mang va duoc cap
nhat lién tuc trong qua trinh hoc mang.

+ 5: BO tong dung dé tinh tdng cla tich cac
dau vao vdi trong sé lién két cla né.

+ b,: Ngudng (con goi la mét d6 léch - bias),
duoc duwa vao nhu moét thanh phan cta ham
truyén.

+ ¢p(.): Ham truyén con goi 1a Ham kich hoat.
Ham nay duoc dung dé gidi han pham vi dau ra
clia mbi noron. N6 nhan dau vao 13 két qua cla
ham téng va ngudng d3 cho.

+y,: Tap hop cac két qua dau ra.

Mac du moi noron don 1é cé thé thuc hién
nhirng chirc ndng x{& ly théng tin nhat dinh, sirc
manh cla tinh todn noron chi yéu c¢é dugc nho

Lép
vao

Diuvio 5 —

Diuvio &2 —

Diu vio 23 —+f

Ddu vio #4 —

sw két hgp cac noron trong mot kién tric thong
nhat. Hinh 5 thé hién md hinh mang truyén
thang nhiéu 16p duoc st dung rong rdi nhat
trong cac mo hinh ANN hién nay [3].

Uu diém cbta mdt mang noron nhan tao la
noé cho phép xay dwng mét moé hinh tinh toan
c6 kha nang hoc dit liéu rat cao. Qua trinh huan
luyén mang noron dua trén sai sé hoi quy gitta
gid tri tinh toan va gia tri thuc do, giai thuat huan
luyén sé& diéu chinh cac trong so két ndi cila mang
noron nham cuyc tiéu hda sai s& hoi quy trén cac
mau huan luyén. Sau khi mang dugc huan luyén
thanh céng, bd ma tran trong sé s& duwoc cap
nhat dé st dung trong qua trinh dy béo.

S8 liéu dau vao cha md hinh mang noron
nhan tao 13 cac chudi gia tri do phan hoi radar
dbZ cho toan lwu vuc cung gia tri mwa thuc do
tai 07 tram do d& md hinh huan luyén va tim ra
b6 ma tran trong so t6i wu, ti€p do 1a dung bd
ma tran trong sd tdi wvu dé dé tinh toan ra lwdi
mua cho toan lwu vire Tuyén Quang.

L6p an Lép

Hinh 5. Mang noron lan truyén thdng
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b) Mé hinh thay van

M6 hinh HEC-HMS [13], [14] Ia m6 hinh toan
thay van dugc dung dé tinh dong chay trén luwu
vuc bang cach phan chia thanh nhiéu luu vuc
nhd cé tinh dén cac hd chira, cdc nhanh séng va
cac cong trinh thay loi, ...

M hinh s&r dung két hop cac module: Cic
phuong phap tinh muwa (phwong phap biéu d6
mua, tinh mua binh quan trén lwu vuc); cac
phuwong phdp tinh tén that (t6c d6 thAm ban d3u
va thdm 6n dinh, chi s6 thdm CN, thdm Green
va Ampt, d6 4m dat); cac phuong phap tinh
dudong qud trinh 10 don vi (phwong phap co ban,
dudng qua trinh don vi téng hop); cac phuong
phdp tinh todn dong chdy ngdm (phuong phép
cat nudc ngdm, dong chdy ngdm 6n dinh theo

thang, hd chra tuyén tinh); cdc phwong phap
dién toan dong chdy (dién todn séng dong hoc,
Muskingum, dién todn Muskingum-Cunge,
Modified Puls, dién toan Lag).

Trong nghién ctu nay, nhém téc gia sir dung
mo hinh HEC-HMS véi cac phuwong phap tinh
mua dang ludi dé thyc hién tinh todn dong
chay trén lwu vuc Tuyén Quang va so sanh vai
phuong phép s&t dung mua tram do.

2.3. Thiét Idp mé hinh

- Phan chia tiéu luu vyc

DE& phan chia tiéu lvu vue, dua trén ban do
mo hinh s6 dd cao DEM, luru vire thay van Tuyén
Quang duoc chia thanh 11 tiéu lwu vuc nhw
Hinh 6.

=

Hinh 6. Cdc tiéu lwu vire cha lwu viree thay vén Tuyén Quang

- Tinh todn céc théng sd ban dau

Tinh todn chuyén déi dong chdy: S dung
phuong phdp dudng qué trinh don vi tdng hop
Clark [13], 13 thoi gian nuéc duoc trit trong dat,
trén bé mat,... déng vai trd quan trong trong
viéc chuyén lvgng mua hiéu qua thanh dong
chay. Théng sé thdi gian tap trung nudc trong
lru vire (T) va hé s6 trir nude trong luu vire (R)
duoc tinh theo cong thirc:

L.Lc )0‘3 (2)

T. =2,2. <—
¢ JSlopeio-gs

Trong dé:

+ L 13 chiéu dai sdng chinh tir d4u ngudn dén
tuyén clra ra cla lwu vie (km);

+ L_la chiéu dai tir tuyén clra ra dén vij tri

trong tdm cda luu vuc (km);

+ Slope .. 1a d6 doc trung binh clia dudng
dan dong chay dugc biéu thi bang 10 dén 85
phan trdm cta dwong din dong chdy dai nhat
(m/m).

Sau khi tinh dugc hé s6 thoi gian tap trung
nudc T_thi hé s6 trit nuéce trong lwu vuce (R)
dugc tinh theo cong thirc:

T.+R = 0,65 (3)

Thong qua ky thuat GIS va céng thirc (2) va
(3) tinh dugc bang hé s6 T_va R cla phuong
phap duwdng qua trinh don vi téng hop Clark
nhu trong Bang 1.
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Bdng 1. Cdc théng sé chuyén déi dong chdy duoc siv dung cho lwu vie Tuyén Quang

Tiéu lwu vuc T R
1 43,3 80,5
2 63,8 118,6
3 66,0 122,5
4 34,9 64,9
5 36,6 68,0
6 66,8 124,1
7 70,1 130,2
8 40,5 75,2
9 17,2 32,0
10 89,0 165,3
11 14,3 26,5

Thdm Green and Amp: Tinh toadn t6n that
bang phuong phap Green and Ampt bao gom
tinh toan thoi gian tich nwéc. Thoi gian tré 13
khoang thoi gian can thiét dé lvong mua bao
hoa dat va tao thanh dong chay trén bé mat.
Théng s6 Green and Amp dugc uéc lugng tir
ban d6 thdm phd, st dung dat cda lwu vue.

Dién todn lii trong kénh hé: Phuong phép
Lag, day la phuwong phdp don gidn vdi gid thuyét
rang lwu lugng tir thuwong lwu truyén nguyén
ven xudng ha lwu sau mot khoang thoi gian tré.

- Phwong phap tinh mua

Trong bai bdo nay thir nghiém tinh toan vai
05 loai mua khac nhau: Gan tram mua, nghich

dao khoang cach va lvgng mua theo dang ludi,
trong dé lvgng mua theo dang lwdi bao gom 3
loai khac nhau phan thanh 2 nhédm chinh sau:

+ Mua tram do: Mua tram do gan cho tirng
tiéu lvu vuc va tinh theo nghich dao khoang
cach duogc thiét 1ap bai 07 tram khi tuong cé
quan trac day dd sé liéu mua trong khu vue tinh
todn.

+ Mua dang lwdi 500 m x 500 m: C6 duoc tir
viéc tinh todn lwvong muwa tir d6 phan hoi radar
(b&i céng thirc thye nghiém va mé hinh mang
noron nhan tao néu trén) va mua ludi cod duoc
tlr ndi suy tlr sdn phadm cda md hinh toan cau
GFS (Hinh 7).

Hinh 7. B4n dé mua dang lwdi tinh tir d6 phdn héi radar lwu vire Tuyén Quang
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3. Két qua tinh toan

Trong bai bdo nay, nhém tac gid da thuc
hién nghién ctru 02 tran G xay ra trén lwu vuec:
Tran 10 thang V/2022 dung dé hiéu chinh va
tran |0 xdy ra thang VI/2022 dé kiém dinh lai

mo hinh d6i vdi cac hé sb da céd duoc sau &
budc hiéu chinh (Bang 2). Day la cac tran I I6n
xay ra trén luwu vuee nghién cliru, cé day du s6
lieu khi twong va thdy van dé tinh todn hiéu
chinh va kiém dinh.

Bdng 2. Cdc trén i st dung dé hiéu chinh va kiém dinh

Phwong an Thoi gian bat dau Thei gian két thic
Hiéu chinh 13/V/2022 01:00:00 05/V1/2022 01:00:00
Kiém dinh 08/V1/2022 01:00:00 17/V1/2022 19:00:00

3.1. Hiéu chinh mé hinh

Hinh 8 Ia két qua tinh hiéu chinh luu lvgng
chay ra khéi luvu vyc Tuyén Quang clia phuong
phap géan gia tri mua thuc do tai tram muwa cho
tirng tiéu lwu vue (goi tat 1a Tram) va phuong
phdp tinh mua cho tirng tiu lwu vuc theo ti 1é
nghich ddo khodng cach (goi tat & NDKC) dén
cac tram do.

Hinh 9 13 két qud hiéu chinh cla phuong
phép sir dung 03 ngudn mua dang ludi 1a mua
tlr d6 phan hoi radar sir dung coéng thirc thuc
nghiém, mua tlr d6 phan hoi radar s&r dung mé

hinh mang noron nhan tao va mua ludi tr moé
hinh toan cau GFS (goi tat 1a GFS) vai s6 liéu luu
lvgng thuce do.

Dé danh gid két qua tinh toan, bai bao st
dung chi s6 NSE so sanh gita hai dwong qua
trinh dong chay thyc do va tinh todn tir mé hinh
HEC-HMS vd&i céc s6 liéu mua khac nhau (Bang
3). B6 thong s6 tim duwoc cho két qua chi s6 NSE
kha t6t (déu trén 0,8), ngoai trir mua dang lwdi
clia mé hinh GFS (NSE = 0,59). Két qua cho thay,
dudng qua trinh lvu lwgng kha phu hop vé dinh
tinh va dinh luvgng gitta tinh toan va thyc do.
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Hinh 8. Két qua hiéu chinh phwong dn muwa tram do
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Hinh 9. Két qué hiéu chinh phurong dn mua dang ludi

Bdng 3. Két qud chi s6 NSE cda phurong én tinh hiéu chinh

Tram NDKC CTTN ANN GFS

NSE 0,83 0,82 0,88 0,87 0,59
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3.2. Kiém dinh mé hinh

Sau khi d3 do tim dwoc bd théng s6 t6t nhat
c6é thé & budc hiéu chinh, s dung bd thong
s6 nay véi chudi sb liéu thang VI ndm 2022 dé
kiém dinh mé hinh. Hinh 10 |3 két qud dudng
qud trinh lvu lvgng kiém dinh cda s6 liéu mua
tram va NDKC va Hinh 11 13 két qua duwong

qud trinh luu lwong kiém dinh véi s8 liéu mua
dang ludi. Két qua kiém dinh v&i ngudn s6 liéu
mua dang ludi cia md hinh toan cau cho két
qua rat kém, nén khdng thé hién trén hinh vé.
Bang 4 la bang chi s6 NSE dé danh gia két qua
tinh todn cho tirng loai mua trong kiém dinh
mo hinh.
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Hinh 11. Két qud kiém dinh phwong dn mua dang ludi

Bdng 4. Két qud chi s6 NSE cta phuong dn tinh kiém dinh

Tram

NDKC

CTTN ANN

NSE 0,55

0,54

0,74 0,72

Trong cac két qua tinh trén, phuong an kiém
dinh v&i mua dang ludi tir mo hinh khi tuong
toan cau GFS khong dat nén khéng duoc dua
vao bang théng ké.

Qua cdac k&t qua hiéu chinh va kiém dinh mo
hinh HEC-HMS cho luvu vyc Tuyén Quang, cé
thé thay 1a mé hinh d3 xay dwng phu hop vdi co
thé mo ta tét dung dic tinh cda lvu vue. Chi s6
NSE d&i v&i phuwong én sir dung mua tram (bao
gbm gan tram va nghich dao khodng cach), hiéu
chinh dat két qua kha (NSE > 0,7) va kiém dinh
& murc dat (NSE > 0,5). Phuong &n sir dung mua
dang ludi cho thay:

- Déi v&i phwong an st dung mua dang ludi
la san pham cta md hinh khi twgng GFS, do
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budc lwdi khathd 12 0,25° (cd 27 km x 27 km) va
chua duwgc déng héa sé liéu cac tram do tai Viét
Nam nén két qua nhan duwoc 13 kém, hiéu chinh
chi dirng & mirc chdp nhan duwoc, con két qua
kiém dinh khéng dat;

- P6i v&i phuong an sir dung mua dang ludi
tinh duoc tir d6 phan hoi radar bang cong thirc
thyc nghiém va mo hinh mang noron nhan tao
cho két qua kha tuong déng va hiéu qua vuot troi
so v3i phwong an mua tram do ca & budc hiéu
chinh (NSE > 0,87) va kiém dinh (NSE > 0,72). Tuy
nhién mo6 hinh mang noron nhan tao méi duoc
huan luyén trén tap dir liéu nhéd, cau tric mang
don gian nén két qua chua thuc sy phan anh tinh
hiéu qua hon so véi cdng thire thue nghiém.
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4. K&t luan

Cac tac gia da xay dung thanh cong mé hinh
thdy van HEC-HMS cho luu viee thay van Tuyén
Quang bao gdm dién tich thudc Trung Quéc va
Viét Nam, thuc hién tinh todn hiéu chinh va kiém
dinh md hinh v&i 05 phuong an s&t dung mua
(02 phuwong an tir muwa tram do, 03 phuong an
tlr mua dang lwdi) cho cac két qua tét. Phuwong
an s dung mua ludi cho thay tinh hiéu qua
budc dau tét hon so vdi mua tram do, tuy nhién
con can thr nghiém mét sé loai mua dang lwdi
khac nhu sdn phdm tlr mé hinh IFS (Trung tdm
Du béo thoi tiét han vira Chau Au - ECMWF) ¢é
dd phan gidi tét hon hodc thlr nghiém cai tién
md hinh mang noron nhan tao dé tinh cworng dé
mua tir dd phan héi radar t6t hon nita.

Két qua thi nghiém ciing cho thdy hudng
ap dung mua dang ludi cé trién vong trong viéc
nang cao d6 chinh xac cho cdc mo hinh dy bao
thay van, ddc biét 13 cac lwu vwe ¢6 han ché vé
tram do muwa hodc cé dién tich ngoai vung lanh
tho Viet Nam.

Diém han ché& I&n nhat cia phuong phap
mua dang lwdi 1a viéc chuln bi s8 liéu dau vao
cho mé hinh thidy van t6n nhiéu céng sirc, ngoai
viéc thu thap s6 lugng 1én dir liéu tir cdc ngudn
nhu radar hay mé hinh khi twong toan cau,
can trich xuat dit liéu khép véi cac 6 luwdi cla
mo hinh HEC-HMS, can tinh wéc lwvgng mua tir
radar trén tat cd cac nut ludi. Diéu nay can mot
hé théng may tinh dd 1én chira dir liéu va dd
manh dé x{ ly céc tac vu.

L&i cdm o'n: Nhém tdc gid xin chdn thanh cém on sw hé tro cla Dé tai co' sé cdp Vién Co hoc ném 2023
vdi mé s6 VCH.TX.03/2023, trong viéc thuc hién va céng bé nghién cttu nay.
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Abstract: In hydrological modeling, precipitation is an important input to simulate flows in basin. The
most used source of precipitation is rain data measured from ground stations with high accuracy, however
the number of stations is limited, unevenly distributed or some area whose area is outside the territory
of Viet Nam. To solve this problem, gridded precipitation is taken from global meteorological models or
analyzed from satellite image data, radar images, etc. In this article, the authors apply empirical formulas
and artificial neural network models to calculate rainfall rate as input for the HEC-HMS hydrological model
on the Tuyen Quang basin and compare results with the method of using the observed rainfall at measuring
stations. Applied to 02 data sets of the 2022, with high NSE index results, showing good ability to use gridded
precipitation for hydrological model and other basins.

Keywords: Artificial neural network, radar reflectivity, rainfall rate, hydrological model, Tuyen Quang
reservoir.
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