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TINH TOAN VA KHOI PHUC CHUOI SO LIEU DONG CHAY CHO
LUU VUC SONG THAO (BAO GOM CA PHAN LANH THO
TRUNG QUOC) BANG BO MO HINH KHi TUQNG THUY VAN
KET HQP WEHY-WRF

Ho Viét Cudng, Nguyén Ngoc Quynh

Vien Khoa hoc Thuy loi Viét Nam

Trinh Quang Toan

Pai hoc tong hop California, Davis - Hoa Ky

Tém tit: Bai bdo trinh bay két qua tinh todn khéi phuc div liéu dong chdy cho heu viee song
Thao, sir dung bé cong cu mé hinh khi tiwong thity van két hop WEHY-WRF véi s6 liéu dau vao
la dir lieu khi twong toan cau ERA-20C. M6 hinh khi twong WRF duwoc thiét lap dvwa trén cdc dac
tinh vat ly cua luu vuc va dwoc kiém dinh véi cac chudi sé liéu muea thue do cia cdc tram khi
twong mdt dat, két hop vdi bo 6 liéu muea toan cau APH ciia Nhdt Ban. M6 hinh thuy van lwu
viwee WEHY dwoc xdy dung dwa trén cac thong $6 heu vee nhue: dia hinh, tham phu, tho nhuwong,
V.v... M6 hinh dicoc kiém dinh dwa trén cdc chudi sé lidu thuc do thu thap dwoc o ca phdn lanh
thé Viét Nam va Trung Quéc. Két qua sé liéu dong chay séng Thao dweoc khéi phuc tir nam
1950-2008 ¢6 dé tin cdy khd tdt va c6 thé sir dung dé tinh todn, phdn tich, nghién civu vé cdc ddic
trung thuy van, dong chay trén luu viec.

Tir khéa: mé hinh khi twong thity vin WEHY-WRF, khoi phuc dir liéu, di liéu toan cau, thu
hep dong luc.

Summary: This study presents the reconstruction of hydrologic data over Thao River watershed
in the North of Vietnam, by means of the coupled hydro-climate model (WEHY-WRF) with its
input provided from historical atmospheric reanalysis data (ERA-20C). The WRF model (the
atmospheric component) is implemented based on physical properties of the atmosphere over the
study region, and is validated based on obsereved precipitation data such as ground data and
Aphrodite precipitation data (APH). The WEHY model (the hydrologic component) is
implemented with its parameters obtained from physical land surface properties of the study
region such as topography, land use land cover, and soil data, and its atmospheric input
provided from WRF. The coupled hydroclimate model were successfully validated at Thao River
watershed by means of comparisons of the model simulations against the observations. Hence,
the combination of proposed models are able to reconstruct the historical runoff data during a
58-year historical period (1950-2008) from Thao River watershed.

Key words: hydro-climate model WEHY-WRF, reconstruction data, reanalysis data,
dynamical downscaling.

1. PAT VAN PE tac phan tich, tinh toan thuy vin. Cac sd liéu
thiy vian trong qua khir c6 do tin cay tot s& la
co s dé tinh toan cac thong sé thiy van thiét
ké, 1ap quy hoach, quan 1y tai nguyén nudc, ...
xdy dung cac danh gia, phan tich vé dién bién
- . cta cdc dac trung thiy van trén luu vuc. Trude
Ngay nhdn bai: 19/92017 day, cic nghién ctru khoi phuc sé lidu thiy
Ngay thong qua phan bién: 05/12/2017 ’ . ; ; .
Ngay duyét dang: 22/12/2017 van, dong chdy chu yéu sir dung cac dir liu

Khéi phuyc dit liéu dong chay trong diéu kién
han ché v¢€ s6 li¢u hodc khong cé so liéu thuc
do la mot van dé rat can thiét dé phuc vu cong
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mua thuc do va tinh toan bang cac md hinh
dién toan mua - dong chay [1], hodc sir dung
cac phuong phap thong ké thong qua céc chudi
s6 liu do dac trong qua kha [2], [3]. Tuy
nhién, néu trong diéu kién khong c6 sb liéu do
dac mua, dong chdy, hodc dir li¢u khong lién
tuc, hodac ¢ cac budce thoi gian qua dai (thang,
nam), thi cac phuong phdp nay thuong co sai
s6 10n va khong thich hop [4].

Trong nhitng nam gan day véi su phat trién
cia cong nghé may tinh va sy hoan thi¢n cua
cac thuat toan, phén mém md phéng sb duogc
ung dungtrong linh vyc khi tugng— thuy van,
thi van dé khoi phyc cac dir liéu dong chay
trong diéu kién it dir liéu hoac khong c6 dir
lifu da tro nén kha thi hon. Kavvas va cac
cong su [5] da phat trién b cong cu két hop
gitra moO hinh khi tugng va md hinh thuy van
nham khoi phuyc lai phan dir liéu con thiéu tai
cac Iuu vuc it sd lidu va khong co sb liéu. Bo
moé hinh nay s dung cac dir lidu toan cau bao
gé)m: dir liéu khi tuong toan cau (mua, gio,
nhiét do, khi ap, boc hoi, buc xa,...), dit liéu
anh vién tham. Nhitng dit liéu nay duoc su
dung lam dau vao dé tinh toan cac diéu kién
bién, diéu kién ban dau va thiét lap cac thong
s6 vat Iy ciia mo hinh, hodc ciing c6 thé sir
dung nhu nhitng dit liéu thuc do, phuc vu cho
viéc hiéu chinh va kiém dinh mé hinh 4p dung
Bai béo trinh bay mot sb két qua tinh toan khoi
phuc chudi sb lidu dong chay tir nam 1950-
2008 cho Iwu vyc song Thao bang viéc su
dung bd mé hinh khi twong thily van két hop
WEHY-WREF.

2. PHUONG PHAP TIEP CAN VA SO LIEU
2.1. Tong quan khu vire nghién ciru

Luu vuc song Thao 12 mot luu vuc sdng quan
trong & mién bac Viét Nam, song Thao 1a dong
chinh ciia hé thong song Hong Bit ngudn tir
cuc Tay Bic cua luu vuc ¢ 25"30° vi do Bic
va 100°15° kinh d0 Pong trén do cao hon
1770m, dong chinh song Thao chdy trén lanh
thdé Trung Qudc duoc goi 1a song Nguyén

(séng c6 chiéu dai 640km twong tng dién tich
luu vuc 39.8401(m2). Séng Nguyén chdy vao
Viét Nam & Lao Cai va chdy theo hudng Tay
Bic - Pong Nam va dugc goi 1a séng Thao
(sdng co chiéu dai 270km twong (g véi phan
dién tich luu vuc & Viét Nam 1a 11.910km?).
Tai Vi¢t Tri song Thao hop luu véi song Da,
song Lo-Gam roi chay ra bién Dong dugc goi
la song Hong Song Thao chay thang it khic
khuyu do déc long song 16n. Cac nhanh ciia
song Thao thuong ngin va dbc, chay gan nhu
vudng gdc véi dong chinh, bd ta chu yéu la
cac nhanh nho, bd hitu c6 mot sé nhanh 16n
nhu Ngoi Nhi cé dién tich Iuu vuc 1.543km2,
Ngdi Thia ¢6 dién tich luu vuc 1570km’. Dién
tich toan bd luu vuc (bao gdm ca phan Trung
Quéc va Viét Nam) tinh dén Viét Tri la:
51.750km’, v6i téng chidu dai 910km.
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Hinh 1. Ban do vi tri leu viee song Thao trén
lanh tho Viét Nam [6]

2.2. Phuong phap tinh toan khéi phuc dir
liéu dong chiy cho luu vuc song Thao

a) Tidp cin ddnh gid div liéu khi twong toan
cdu (Reanalysis data):

C6 nhiéu loai dit liéu liéu khi tuong toan cau
khac nhau trén thé giéi, noi bat nhat 1a dir liéu
tr Trung tdm Nghién ctru Khi tuong va Moi
truong Hoa Ky (NCEP/NCAR), dir li¢u cua
Chau au (ECM WF, ERA), hay cia Nhat Ban
(IMA). Pic diém chung cia cac bo dir liéu
ndy 1a do phan giai tho c6 thé dao dong tir (80-
300km) cho mot canh cia mot 6 ludi tinh toan
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[7]. V6i dO phan giai thd nhu vay, cac bd sd
litu toan cau can phai dwoc thu hep
(downscaling) nham chi tiét hoa cac diéu kién
sb liéu vé cac yéu t6 khi tuong (mua, gid, nhiét
do, buc xa, boc hoi...) trong ving nghién ctru
[7]. Vivay trongnghién ctru ndy, phuong phap
thu hep dong luc (dynamical dowscaling) duoc
ap dungnham chi tiét hoa bd s liéu khi twong
trén toan bo luu vuc song Thao trude khi dua
vao tinh toan dé khoi phuc cac dit lidu thiay
van, dong chdy cho luu vyc. Dir liu khi tugng
toan cau dugc chon la bd sd licu ERA-20C
duoc cung cdp boéi Trung tdm du béo khi
tugng Chau Au (ECM WF). Pay 1a bo dir liéu
c6 d6 phan giai kha tét so véi cac bo dir liéu
toan cau khac (v6i do phan giai 1a 125km)
duoc cung cip véi cac bude thoi gian khac
nhau (6h, ngay, thang). Cac tinh toan thu hep
dong luc trong nghién ciru nay su dung bd dir
lisu ERA-20C v6i budc thoi gian 6 gio, nham
xdy dung cac diéu kién bién va diéu kién ban
dau cho mién tinh toan 1a toan bd luu vuc song
Thao (gdm ca phan lwu vuc Trung Quéc va
Viét Nam).

b) Thu hep dong lwc cic diéu kién khi twong
lwu vue bang mé hinh WRF:

M6 hinh WRF 1a m6 hinh nghién ctru du béo
st dung cac rang budc vat ly phuc vu tinh toan
chi tiét hoa cac yéu td khi tuong & do phén giai
cao. Pay 1a cong cu méi duge phét trién trong
nhitng nim gan day nhung di duoc tng dung
rat phd bién va rong rdi. Ciing nhu cic md
hinh khi tugng trudc day, WRF co ban dugc
xdy dung dua trén cac phuong trinh dong luc
hoc [8]. Péau ra cia md hinh WRF sau khi da
duoc thu hep co chtra nhidu bién khi twong
khéc nhau nhu: mua, nhiét do, gio, ap Xuét,
birc xa mit troi dén, b xa di,... Cac dit liéu
nay dugc duara ¢ dang dir liéu chudi véi bude
thoi gian c¢6 thé chon trude theo tirng gior (1
o). Két qua dau ra cia mo hinh WRF dugc
tinh toan & dang trung binh 6 lwéi cho céc yéu
t6 khi tuong va co thé st dung lam dir liéu dau
vao cho cac mo hinh thuy van luu vyc [8].
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Trong tinh toan thu hep dong luc, cac mo6 hinh
khi tuong thudng dugc khuyén cdo 1a thu hep
dan dan xubng cac 6 ludi co kich thude nhod
hon, va thong thuong bang 1/3 cac 6 luédi
trudc d6 (vi du 81km—>27km—>9km—>3km)
[9]. Trong nghién clru nay, d§ phan giai dugc
st dung la 9km cho toan bd luu vyc song
Thao, va mién tinh toan thiét lap twong tng
v6i d6 phan giai nay duoc thé hién nhu trén
Hinh 2.

Céc s6 liéu khi tuong ERA-20C sau khi duoc
giai nén, gidi ma hoa, dugc dua vao trong md
hinh WRF nham tién hanh thiét 1ap cac diéu
kién bién va diéu kién ban dau dé tinh toan mo
phong dong luc cac dicu kién khi twong trén
toan mién tinh toén.

Hinh 2. Mién tinh todn va vi tri céc tram do
khi twong trén luu vuc [6]

¢) Tinh toan moé phong dong chady trén luu
viee bang mé hinh WEHY:

Trén thé giéi hién nay c6 nhiéu mé hinh thiy
van phan bd c¢6 thé mé phong duoc cac qua
trinh dong chay dua trén ca cac dir li¢u dau
vao 1a mua, nhi¢t do, gio, bdc hoi,... hay bao
gém ca cac yéu td bé mat luvu vuc nhu: dia
hinh, cdy trong, chat lidu dt,... va ca do che
phu 14 cay. Céc yéu t6 mit dém nay anh hudng
rat nhiéu dén qua trinh thdm va sy hinh thanh
dong chay mit, sat mat, dong ngdm. Trong d6
mo hinh WEHY 14 mét dang mo6 hinh vat ly
thuc rat manh coa M§.M6 hinh nay cé thé mo
phong chi tiét cac qua trinh dong chay gdm:
dong chay suwon dbc, thim, bdc hoi, dong
ngam, dién toan trong long song [5], [12]. Day
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cling la mo6 hinh da dugc rng dung thanh cong
& nhiéu noi trén thé giéi nhu My, Canada,
Nhat, M alaysia, Tho6 Nhi Ky, Syria, Iraq, Iran,
Han Qudc. Mot diém rét quan trong khi néi
dén mo hinh WEHY 1a kha ning tuong tac véi
cac mo hinh khi tugng, dac bi¢t 1a cic mé hinh
thu hep khi twong dong lyc nhu MM 5, WREF.
Bo md hinh MM 5 hay WRF da duoc két hop
thanh cong vé1i WEHY trong cac nghién cuu
v& han hén, khoi phuc sb liéu dong chay, khoi
phuc sé liéu bdc hoi, tinh todn dong chay
ngﬁm, du bao mua 72h, 48h va 36h cho cac
luu vire & Malaysia, Nhat ban va Thé Nhi Ky
[5], [9], [10], [11].

Dé co thé thiét 1ap mo hinh WEHY, céac thanh
phan biéu dién ving nghién ctru can phai duoc
thong s6 hoa va dua vao cac dang format
chuén ctia mé hinh. Dit liéu dau vao cia mod
hinh WEHY, ngoai cac dir liéu khi tuong da
dugc thu hep, con can dén céc thong sb vé

tham phua bao gdm do che phu 14 cdy, cac dic
tinh vé dat, cic thong sb vé buc xa, do sau
téng 18, céc dic diém vé dia hinh bé mit luu
vuc [12]. Céc sb liéu vé do che phu 1a cay,
tham phu, dia hinh, c6 thé thu thap tir cac bd
dir liéu anh vé tinh, anh vién tham trén toan
cau tir cac td chire uy tin nhu Trung tAm hang
khong va vii tru qudc gia Hoa Ky (NASA),
Trung tam khao sat dia chat Hoa Ky (USGS),
T6 chirc nong lwong thé giéi (FAO), To chirc
dat thé gi6i (Soilgrid).

d) Quy trinh tinh toan khoi phuc dii liéu
dong chady cho luu vuc song Thao:

Dé khéi phuc dit liéu dong chay cho lwu vuc
song Thao, nghién ctru da str dung bd cong cu
md hinh toan khi tuong — thay vin két hop
WEHY-WRF do Trung tam thuy van
California-CHRL phat trién [5], qué trinh mo
phong khi tuong — thiy van trén luu vuc duoc
thuc hién theo chu trinh khép kin trong tirng
thot doan tinh toan thong qua cdc module ghép
ndi ctia mo hinh. Quy trinh c6ng nghé ciia md
hinh dwoc m ta nhu so d6 khéi tai Hinh 3.
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Hinh 3. Quy trinh tinh toan khoi phuc dir liéu
dong chay trén lwu viee bang mé hinh khi
twong thuy van WEHY-WRF

2.3. S6 liéu sir dung dé kiém dinh mé hinh
khi tuwgng thiy vin WEHY-WRF

Bo sb licu khi tuong thuy van dugc st dung
nham kiém dinh bo mo hinh khi twong thay
vin WEHY-WRF duoc thu thip tr nhiéu
ngudn khac nhau. Phan sb liéu mua va dong
chay trén toan bo lru vuc song Thao thude
lanh thd Viét Nam duoc thu thap tu Trung tam
tu liéu Khi twong Thuy van Qudc gia - Bo Tai
nguyén va MOi truong va tai cidc co quan
nghién cru chuyén nginh, véi dir liéu cua tat
ca cac tram nhu trén Hinh 2. Bude thoi gian
cta cac sO lidu nay chu yéu dugc do dac ¢
dang dir liéu g0, ngay hodc thang DU li¢u
mua phan linh thd Trung Qudc duoc thu thap
tr bo dir liéu Aphrodite [AHP] ctia Nhat Ban
[14], d& liéu AHP (Asian Precipitation-
Highly-Resolved Observational Data
Integration Towards Evaluation) 1a dir liéu tinh
toan tir cac tram do muwa mat dat trén toan cau,
c6 st dung cac phuong phap tinh toan ndi suy,
ngoai suy voi do phan giai 25 km. D li¢u
dugc luu trlr & dang mua ngay tu nam 1951-
2007 cho toan cau bao gdm dir liéu mua & ca
cac khu vuc dia hinh nai hiém tro nhu day nai
Himalayas va cac khu vuc it hodc khong c6 dir
liéu thyc do trong ving Nam A, PongNam A ...
Céc dir liéu do dac dugc thu thap tir hon 10.000
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tram dir liéu mat dat chiatat ca cac qudc gia trén
toan ciu. P& an xdy dung dir liéu Aphrodite
duoc bat dau thuc hién vao nim 2006 va két
thac vao thang 3 nam 2011, hién nay Aphrodite
dang tré thanh mot trong nhirng bo dir liéu dugc
st dung nhiéu nhat trong cic nghién ctru vé khi
twong - thiy van & khu vic Chau A [14].

— Rivers
Basin boundary

Elevation'm

Hinh 4. Ban d6 dia hinh va cdc nhanh séng
thuéc Trung Quéoc, phia thwong nguon heu viee
song Hong - Thdi Binh [14].

Hién nay céc sb liéu khi twong thuy vin &
thuong ngudn Iwu vuc séng Thao phia Trung
Qudc mic du khong duge cung cip cho phia
Viét Nam. Tuy nhién, véi sy chia sé thong tin
rong rii cua cac tap chi khoa hoc Quéc té, mot
s6 thong tin va sb liéu dong chay tai ba nhanh
song chinh trén 1anh thd Trung Qudc da duoc
khéi phuc dé sir dung trong nghién ctru nay.
Cu thé 1a nam 2008 nhom tac gia LI Yungang,
HE Daming, YE Changqing thudc truong dai
hoc Van Nam Trung Qudc, di xuit ban cac 4n
pham khoa hoc lién quan dén sb liéu dong
chay trén cac nhanh song phia bic (thuwong
nguon) song Hong - Thai Binh [14]. Trong d6
c6 3 nhanh song chinh dugc dé cap dén bao

EELGITNGM  CONGNGHE
gdm nhanh séng Lixian thuong Iuu séng Da,
nhanh Yuanjiang thuong luu song Thao va
nhanh song Panlong thugng luu song Lo.
Tuong ing véi 3 nhénh séng chinh 1a 3 Iuu
vuc song voi luu vyc séng Yuanjian, luu vuc
song Lixian va luu vuc Panlong,

Hinh 4 13 ban d dia hinh va céc nhéanh séng
chinh trén phan thuong ngudn luu vuc song
Thao phia Trung Qudc, ngoai cdc nhanh soéng
chinh con cac nhanh song phu bao gdom
Tengtiao, M along, Nanxi, Nanli. Trongnghién
ctru 2008 cua truong dai hoc Van Nam, sb liéu
thiy vin dong chay duoc cung cap dudi dang
tong lwong dong chay nam tir 1956-2000.
Theo thdng ké, s6 liéu téng lwong dong chay
nam trung binh trén luu vuc song Yuanjiang,
c6 gid tri trung binh vao khoang 146.1
(108m3). Gié tri thdp nhat trong chudi 12 nim
1980 v6i luong dong chay ndm 1a 91 (10°m’).
Gié tri cao nhat 1a 245.7 (10°m’) xuét hién vao
nim 1971. Do léch chuan dir liéu 1a 31.7
(198m3)... Céc sb liéu nay sé& dugc su dung dé
kiém dinh mé hinh WEHY cho phan luu vyc
phia lanh thd Trung Qudc.

Ngoai s6 liéu dong chay, cac théng tin vé Hd
chira & thuongngudn Iuu vue séng Thao (phia
Trung Qudc) ciing di dugc thu thap. Hién tai
¢6 2 hd chira 1a Nansha va Madushan nam ké
tiép nhau cach nhau khoang 48 km va déu nam
trén nhanh song chinh Yuanjiang, ddp Nansha
nim ¢ phia trén thuwong ngudén cua dap
M adushan va 14 hai ho chia thuy di¢én co6 vi tri
kha gan voi bién giéi Viét Nam - Trung Qudc
(Hinh 5). Ca hai dap Nansha va Madushan déu
dugc xdy dung gan day (2006 va 2007) véi
dung tich kha nho so véi cac hd chira thiy
dién cua Viét Nam.

Bang 1. Thong tin cic hd thiy dién trén luu vire song Yuanjiang

. Tk Nim Nim hoat | Chiéucao | Dungtich | Khoing cich

Tén HoO Lwuvuc A A A iAo 3 K oven  re

: xay dung dong dap (trifum’) dén bién gidi
Nanshan Dam Yuanjiang 2/2006 7/2008 85 m 212 94 km
Madushan Dam | Yuanjiang 512007 2/2011 105.5 m 551 46 km
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Hinh 5. Vi tri cdc ho chiva phia thwong nguon
luu vue song Thao.

3. KET QUA VA THAO LUAN
3.1. Két qua kiém dinh mé hinh khi twrong WRF

Sau khi thiét 1ap thanh cong mo hinh khi twong
thu hep dong luc WRF, tién hanh tinh toan va
md phong cac yéu té khi tuong cho toan b
lvu vuc nghién ctru. Toan by luu vue song
Thao dugc chia lam 2 phan gom phan thuong
ngudn phia Trung Quoc va phan ha ngudn phia
lanh tho Viét Nam. Ké& qua ciia mo hinh duoc
chiét xuét véi do phan giai dir liéu 1a 9%km va
duoc so sanh voi cac dir liéu do dac tai cac
tram khi twgng trén luu vuc cd vi tri trung voi
6 luéi tinh toan. Trong nghién ctru ndy, cac sd
licu mua va nhi¢t do phia lanh thd Viét Nam
dugc thu thap kha déy du véi tong sb 91 tram
6 dir ligu trr 1970 dén nay (H1nh 2). bay laco
s dé kiém dinh va danh gia két qua m6 phong
cac diéu kién khi twong cho phan ha hru cia
luu vuc song Thao.

Két qua so sanh giira mua mé phong va mua
thuc do trung binh thang ¢ ha luu luu vuc song
Thao tir nam 1990-2000 (Hinh 6) cho thay
duong mod phong (mau do) kha gin voi két qua
thuc do (mau xanh). Céc chi s6 twong quan
(0.893) va chi s6 Nash (0.782) kha tét, chi sd
trung binh thuc do ciing kha sat véi chi sb
trung binh mo phong (~143mm). Néu xem xét

tinh toan cho trung binh tirng thang nhiéu nim
(1990 - 2000), két qua ciing rat tuwong dong
gitra cac gid tri tinh toan va thuc do. Dya vao
cac két qua kiém dinh & trén c6 thé nhan théy
rat rd rang, cac két qua so sanh kha sat nhau ca
vé mua kho (tir thang 10 ndm trude, dén thang
4 nam sau) va mua mua (tu thang 5-9).
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Hinh 6. Két qud kiém dinh mwa trung binh heu
vuee tir 1990-2000

Do khéng c¢6 dit liéu khi tuong ciia phan
thuong nguoén lwu vuc thudc phia lanh thd
Trung Qudc nén cac sb liéu mua toan cau
Aphrodite (APH) cua Nhat Ban (véi do phan
giai 25km) duogc st dung va coi nhu la cac dir
liéu thyc do dé kiém dinh mé hinh (Ban chét
cua dir licu APH la duoc tinh toan lai & do
phén giai 25km véi ngudn s lidu tir cac tram
do mit dat thu thip dwoc trén toan cau). Két
qua md phong mua ¢ phan thuong ngudn phia
Trung Quéc duoc so sanh vai dir liéu APH cho
toan bd Iuu vuc nhu trén Hinh 7.
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Hinh 7. Két qua kiém dinh phdn bé mwa trung
binh thang nhiéu nam (1990-2000) cho toan
bo lwu viee song Thao.
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Céc s6 liéu phan bé mua cia APH va WRF ¢o
su khac biét vé do phan giai, nén két qua tinh
toan mua cua moé hinh WRF s€ dugc ndi suy
tr do phan gidi 9km sang d¢ phan giai 25km
dé so sanh dong bd nhu trén Hinh 7. So sanh
ban d6 phan b6 lwong mua ciia mot sd thang
dién hinh, dai dién cho dac trung mua trong
nam nhu: Thang 1 (mua khd), Thang 3 (mua
trung gian) va Thang 8 (mua mua) cho thay
két qua mo phong cia mé hinh WRF kha
tuong dong véi s liéu mua cia APH. C6 dén
~87% dién tich trung nhau theo cdc 6 mau so
sanh giita cac s liéu tinh toan tr WRF va
APH trong ca ba thang so sanh.

Két qua kiém dinh mo hinh khi tuong WRF
cho toan luu vuc (bao gdm ca Viét Nam va
Trung Qudc) 1a kha tét, dam bao dotin ciy va
¢6 thé sir dung mo hinh nay dé tinh toan mo
phong cic yéu tb khi twong trén luu vuc séng
Thao dé lam s6 liéu dau vao cho cac tinh toan
khoi phuc dong chdy cia mo hinh thuy van
WEHY.

3.2. Két qua kiém dinh mé hinh thiy vin
WEHY

Sir dung mé hinh WRF di duogc kiém dinh,
tién hanh md phong cac diéu kién khi tuong
cho luu vuc song Thao, két qua nhéan dugc la
cac chudi s liéu khi twong trung binh ngay
trén toan luu vuc tr 1950-2008. Tiép tuc sir
dung bo dir li¢u khi tuong da dugc thu hep nay
dé 1am dit liéu dAu vao cho céc tinh toan khoi
phuc dong chay biang mé hinh thuy vin
WEHY (Watershed Environmental
Hydrology). Thong sé dau vao cia md hinh

[ KHOA HOC

| CONGNGHE

WEHY dugc chia lam 2 loai chinh: (1) cac
thong sb trén sudn ddc; (2) cac thong sb chay
truyén trong séong Mot s6 thong s mo ta cac
tinh chat vat Iy ciia long dan nhu do dbc cia

doan song, suon doc 2 bén long séng, hay kha
ning chuyén ddi giita dong chay trong song
két ndi véi cac tang nudc sat mdt va nudc
ngam [5], [12], [13]. Dit liéu dwoc sir dung dé
tinh toan bao gdm céc dit liéu vé diéu kién dia
hinh Iuu vuc (DEM), s6 liéu dat, tham pha va
cac dir liu khi tuong gém luong mua, do am,
bdc hoi,... dwgc thu thap tir cac co so dit lidu
toan cau va cac tram do trén luu vuec.

Do cic hd chira phia thuong nguon Trung
Qudc dugc xdy dung trong khoang tir 2006-
2007 va bat dau hoat dong diéu tiét tir nim
2008. Nén khi tinh toan kiém dinh dit li¢u
dong chdy cho mo6 hinh WEHY hoan toan cé
thé coi s6 liéu trudc nam 2008 1a s6 lidu dong
chady tu nhién khi chua c6 su tac dong cua h¢
thong cac dap thuy dién Trung Quéc. S6 liéu
st dung dé kiém dinh bao gdm sé liéu tong
lwong trén séng Yuanjiang phia thuong ngudn
Trung Qudc [15] va sd liéu dong chay thuc do
tai cac tram Yén Bai va Lao Cai tir nam 1970-
1996 (27 nam). Tién hanh chiét xuét dir liéu
mo phong tir mo6 hinh thuy van WEHY so sanh
v6i cac s lidu thu thap duoc trén song
Yuanjiang tir ndm 1970-2000 (31 ndm). So
sanh gitra s6 liéu thuc do (song Yuanjiang -
Trung Qudc) va sb liéu chiét xuat tir mod hinh
WEHY cho thay két qua mé phong kha tét, két
qua kiém dinh dwgc thé hién tai Bang 2 va
Hinh 8.

Bang 2.So sanh thong sé thong ké giira két qua tinh toan va sé liéu thuc
do song Yuanjiang - Trung Quoc, thai doan tir 1970-2000

. . Téng lwgng dong chay . i 2 Chi sb
Song Yuanjiang nam (1970-2000) Do 1éch chuan twong quan Nash
Thyc do 10°m’ 146.9 32.1
Tinh todn 10°m’ 146.1 28.1 0.94 0.87
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Hinh 8. So sanh kiém dinh tong hrong dong
chay nam mé phong va soé ligu thuc do trén
séng Yuanjiang — Trung Quéc tir 1970-2000.

Két qua kiém dinh dong chay tai tram thuy
van Yén Béi — Viét Nam cho thdy céc chi sb

théng ké déu dat trén 0,8 (hé sé twong quan
R*=0.884 va chi s§ Nash=0.81), v&i duong
mau xanh 14 biéu dién céac gia tri thuc do va
duong mau d6 biéu dién cac gia tri mod
phong. Két qua mo phong theo quan sat 1a
kha sat voi thyc do ca vé phan mua 1d va
mua kiét, dong nghia véikha ning mo phong
tot dong chay cho luu vuc séong Thao cliia mo
hinh WEHY. Gia tri trung binh tinh toan tai
tram Yén Bai tor nam 1970-1996 vao khoang
734.93 m’/s kha gin voi gia tritrung binh do
dac (762.63 nr’/s). Két qua kiém dinh chi tiét
duoc thé hién tai Bang 3 va Hinh 9.

Bang 3.So sanh thongsd thong ké giira két qua tinh toan va sé liéu thuce do
tai tram Yén Bai - Viét Nam, thoi doan tir 1970-1996

i gﬂéﬁi'l:ti- hi i.ri'ui&i] -:ih:"! 'rFu'!?-’.'E

-F -'f—f 'K -‘.F" 'lll‘r. "-'J l'.p"f .|lf -

Hinh 9. So sanh kiém dinh dong chay trung binh
théng gitka mé phong va s6 liu thiec do tai tram
Yén Bai trén song Thao — Viet Nam tr 1970-1996.

Két qua kiém dinh cho thdy mé hinh WEHY
¢6 thé md phong kha tot dong chay trén ca
phan luu vyc séng Thao phia lanh tho Trung
Qudc va ca & Viét Nam, céc chi s6 thong ké
déu dat gia tri tir 0,8 trd 1én. Mot diém déng
chii y 1a dir liéu khi twong sir dung lam dau
cho mé hinh WEHY 14 cac sb liéu khi tuong
da duoc tinh toan thu hep bang mé hinh WRF
dua trén bo dit liéu khi tuwong toan cau ERA-
20C. Nhu vdy co6 thé khang dinh rang, cac két
qua tinh toan bang phuong phip dong luc trén
md hinh khi tuong — thity van két hop WEHY-
WRE déu cho két qua tdt, v6i do tin ciy cao va

Tram Yén Bai s ]
rarAn P Gis tri trung binh | D0 léch chuan | Chiso twong quan Nash
- song Thao :
Thyc do 762.63 m’/s 591.6 m’/s
Tinh toan 734.93 s 561.7 ms 0.884 0.81
M n um | cOthé st dungbd md hinh nay dé tinh todn md
n . T

phong va khoi phuc dir liéu dong chay cho luu
vuc song Thao.
3.3. Két qua tinh toan va khéi phuc dir liéu
dong chay cho luu vue séng Thao
Sau khi kiém dinh, mé hinh WEHY duoc ap
dung dé tinh toan mdé phong cac qua trinh
dong chdy trén toan bd luu vuc song Thao tur
1950-2008. Két qua khoi phuc dir liu dong
chay tai mot sb vi tri dwoc thé hién tai céc
Hinh 10, Hinh 11, Hinh 12.

W

'.

st
Hinh zé. Két qua khéi phuc chudi dong chay

trung binh ngay tai vi tri bién gidi Trung Quoc
- Viét Nam trén song Thao, tir 1950-2008.
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Hinh 11. Két qua khéi phuc chudi dong chay
trung binh ngay tai tram Lao Cai,
tie 1950-2008.
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Hinh 12. Két qua khéi phuc chudi dong chay
trung binh ngay tai tram Yén Bai,
tir 1950-2008.

Dua vao cac két qua tinh toan khoi phuc sé
lieu dong chay, tién hanh cac phéan tich mbi
quan h¢ tuong quan gitra Iuu lugng tram trén
(dong chay phia Trung Qudc) va tram dudi
(dong chay phia Viét Nam). Ké& qua phan tich
duoc thé hién tai cac Hinh 13 va Hinh 14.

1 o e - =

Hinh 13. Quan hé twong quan giita luu lrong
dong chay phia lanh thé Trung Quéc va leu
lwong tai tram Lao Cai— Viét Nam [m3/s].
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Hinh 14. Quan hé twong quan giita lvu lwong
dong chay tai tram Lao Cai va luu lwong tai
tram Yén Bai [m3/s].

Nhu vy, tir két qua tinh toan khoi phuc chudi
sb lidu dong chay Iwu vuc séng Thao trén ca
phan lanh thd Trung Qudc va Viét Nam. Dya
vao mbi quan hé tuong quan giira cac tram da
xay dung, néu biét duoc luu luon gtai cac tram
phia Viét Nam, c6 thé xac dinh dwgc so bd luu
luong dong chay song Thao phia thugng
ngudn thudc lanh thé Trung Qudc (dong chay
vao Viét Nam) theo mbi quan hé tuyén tinh
nhu trén Hinh 13 va Hinh 14.

4. KET LUAN

Nghién ctru nay da ang dung phuong phép
tinh toan thu hep dong lyc nham khoi phyc dir
licu khi tugng cho toan bd luu vuc song Thao
0 do phan giai 9 km va qua d6 tinh toan moé
phoéng lai toan bd cac diéu kién thiy van trén
luu vue. K& qua mo phong ciia mé hinh khi
twong thuy vin ké& hop WEHY-WRF d3 dugc
so sanh kiém dinh v&i cac dit liéu thuc do trén
ca ph?m lanh thd Trung Quéc va Viét Nam, két
qua tinh toan c6 do tin cay tot va dat cac chi
tiéu thong ké tir 0,8 trg 1én. M6 hinh sau khi
kiém dinh, 3 dugc 4p dung dé tinh toan khoi
phuc lai cac diéu kién khi tuong thuy van trén
toan bo luu vuc song Thao tir nam 1950 dén
nidm 2008. Két qua thu nhan duoc 1a bd sb licu
mua va dong chdy trén toan bd luu wvuc, bao
gdm ca phan thuwong ngudn phia linh thd
Trung Qudc va toan bo phan ha luu phia Viét
Nam. Tir cac chudi sé liéu dong chay duoc
khoi phuc, di tién hanh phéan tich mbi quan hé
gitta dong chay phia Viét Nam va Trung Qudc.
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Dua trén cac ham tuong quan da xay dung, cé
thé xac dinh so bo duoc luu lwgng dong chay
phia Trung Qudc vao lanh thd Viét Nam tir s6
liéu dong chay thuc do tai cic tram thdy van
cua Vi¢t Nam trén song Thao.

Qua nghién ctru co thé théy, bo moé hinh khi
twong thily vin k& hop WEHY-WRF da duoc
ap dung thanh cong dé tinh toan khoi phuc
chudi sé liéu dong chay cho luu vuc song
Thao. Trong cac nghién ctru tiép theo, mé hinh
nay sé& duoc tng dung dé tinh toan va nghién
ctru anh huong sy diéu tiét dong chay cua cac

hd chira thily dién phia thuong nguén Trung
Qudc, tac dong 1én ché do thity van dong chay
cac song phia ha luu cia Viét Nam. Nghién
cru ndy ciing co thé duoc md rong dé tinh
toan khoi phuc dir liéu cho dong chay 1, kiét
va md phong sy bién ddi vé cac diéu kién khi
tugng thuy van trén luu vuc trong tuong lai
theo céc diéu kién bién d6i khi hau. Tir d6 c6
thé tham khao céc két qua tinh toan khi tuong,
thiy van dé dwa ra bién phap thich hop nham
glam thiéu cac tac dong tiéu cuc cho luu vuc
song Thao.
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