NGHIEN CUU KHA NANG UNG DUNG MO HINH THUY VAN
THONG SO PHAN BO TiNH TOAN DONG CHAY LU LUU VUC SONG DA

TS. Ngb Lé An

Bo mon Thuy van Tai nguyén nuéc, PHTL

ThS. Trinh Thu Phwong

Trung tam Du bdao Khi twong thuy van Trung wong

Tom tét: Séng Pa la phy leu 16m va quan trong nhat ciia hé thong séng Hong. Trén dong chinh,
d4 va dang hinh thanh hé thong 1ién hé chira da muc tiéu: phét dién, phong lii va cdp nudc cho ha
du. Pé ndng cao hiéu qua diéu hanh hé thong hé chira d& ¢ nhiéu mé hinh toan thuy vén - thuy e
duoc g dung dé dw bdo dong chay trén séng Pa. Tuy nhién, thoi gian du kién dw bdo cia cdc mé
hinh khéng dai. Véi khd nang két néi dé dang véi mé hinh khi twong die bdo mura, mé hinh thuy vén
thdng sé phdn bé cé thé kéo dai thoi gian dw kién dir bdo. Mc dii dA dwge nghién ciru tir lau nhung
& Viét Nam loai mé hinh ndy chi méi bat dau tiép cdn. Bai b&o lwa chon hai mé hinh thiy van thong
S6 phdn bé DIMOSOP va MARINE dé tinh todn dong chay lii séng DA, tir do dwa ra mot sé két ludn
Vé ing dung mé phong li séng Pa ndi riéng va cdc luu viee séng Viét Nam néi chung

I. Pit van dé

M6 hinh thuy van thong sé phan b la loai
md hinh mua dong chay cd xem xét dén sy phan
bé vé khdng gian cac dic diém tu nhién ciing
nhu khi twgng thuy van trén toan heu vuc. Hién
nay, md hinh thuy vin thong s6 phan bb da phat
trién va tro nén phéd bién dugc ap dung ¢ nhiéu
nude trén thé gioi. Tir thé hé mé hinh phan bd
don gian dau tién c6 thé ké dén nhu
TOPMODEL (Anh), nhiéu nha khoa hoc thudc
cac qubc gia khac nhau (M¥, Thuy Dién, Phap,
Y, Nhat...) da nghién ctru, thiét 1ap va phat trién
nhiéu md hinh thay vin thong sé phan bd khac
nhau nham mé phong tét hon qua trinh chuyén
dong vat ly ctua cac hi¢n tugng thuy van trong tu
nhién mot cach day du. Pong thoi trong bai toan
du b&o dong chay, cac md hinh théng sé phan
bé ¢6 kha niang két ndi duoc véi cac md hinh dy
bao mua s tri dang ludi, tir d6 kéo dai thoi gian
du kién. Tai Viét Nam, mot sé mo hinh théng sé
phan bd budc dau duoc tng dung tinh toan dong
chay tai mot s6 luu vuc song 16n nhu céc sdng
chinh thudc hé théng séng Hong, sdng Vu Gia
Thu Bon... Cac md hinh nay déu doi hoi dit liéu
dau vao chi tiét vai nhiéu loai khac nhau.

Bai bao lya chon hai md hinh thuy van thong
s6 phan bd [a DIMOSOP va MARINE dé tinh
toan dong chay 1i song Pa. Luu vuc nay cé thé

dap tng duoc yéu cau co ban cua s liéu va dong
thoi ciing 1a phy luu 16n va quan trong nhat ciia hé
théng song Hong véi nhiéu hd chira da muc tiéu:
phat dién, phong lii va cap nudc cho ha du. Tir két
qua md phong, bai bao dwa ra mot sd két luan vé
ung dung mo phong i song Da ndi riéng va cac
luu vye song Viét Nam noi chung.

1. Gii thigu md hinh

2.1. M6 hinh MARINE

MO hinh thuy vin MARINE (Modélisation
de I’Anticipation du Ruissellement et des
Inondations pour des évé Nements Extrémes) do
Vién Co hoc chit 1ong Toulouse (Phap) xay
dung va duogc chuyén giao cho Vién Co hoc.
Sau d6, Vién Co hoc chuyén giao cho Trung
tam Du bao Khi tugng Thuy van Trung Uong
trong khudn kho hop tac khoa hoc cong nghé va
dé tai cap BO. M6 hinh thuy vin MARINE duoc
viét bang ngdn ngir Fortran 7.0 dang dugc xdy
dung va hoan thién. MARINE Ia md hinh c6
thong s6 phan bd, toan bo luu vyc nghién cau
dugc chia thanh cac 6 lugi vubng c6 kich c&
bang nhau. M6 hinh tinh toan dong chay dua
trén phuong trinh bao toan khéi luong va
phuong thic thim Green Ampt. M&i 6 lugi ¢c6
thong sé riéng, nhan mot gia tri mua va dong
chay duoc hinh thanh trén tirng 6. Cudi cung,
mé hinh MARINE lién két cac 6 ludi lai Vi

115



nhau theo hudng chay tao mang sdng va tinh
toan dong chay tai ctra ra cua cac luu vuc. Cau
trdc md hinh MARINE chia thanh hai phan:
Phan thr nhat: tinh toan dong chay suon dbc
hay khu gitra tir mua dua trén phuong trinh can
bang nudc va Iy thuyét thim Green Ampt; phan
thir hai dién toan 1ii trong song bang mo hinh
thuy luc theo phuong trinh Sain Vernant véi
ludi sai phan 4 diém. Mit manh ctia mé hinh
MARINE la c6 kha nang két ndi dé dang voi
cac md hinh dy bao mua sé tri nhuw HRM, ETA
va BOLAM dang dugc van hanh tai Trung tam
Dy béo Khi tugng Thiy vin Trung uong nham
kéo dai thoi gian du kién cia mé hinh.

2.2. M6 hinh DIMOSOP

DIMOSOP (Dlstributed hydrological MOdel
for the Special Observing Period) la md hinh
toan thuy van phan b dugc st dung nhiéu &
mot s6 nudc Chau Au nhu Italia, Phap, Thyy Si.
Pic diém ndi bat cia mé hinh nay 1a cd thé st
dung dir liéu dang diém cua cac tram do mua
trong Iuu vuc hodc stir dung két qua dy bao dudi
dang 6 ludi (grid) 1a dau ra caa cac mo hinh dy
bdo thoi tiét nhu MMS va BOLAM dé du béo
li. O Viét Nam, mo hinh DIMOSOP dugc
chuyén giao cho trudng Pai hoc Thuy loi trong
khuén kho du an hop tic song phuong giira
Chinh phu Viét Nam va Chinh phu Italia trong
viéc xay dung mé hinh hd tro du bao lii trung
han cho hé thong song Hong va sdng Thai Binh.
Khi chuyén giao cho Viét Nam, M6 hinh mang
tén méi la DIMOSHONG.

Céu tric chinh cia moé hinh dya trén quan
diém chia luu vuc tinh toan ra thanh mot hé
thong cac 6 ludi. Mdi mot 6 ludi trén luu vuc
déu duoc dic trung bai mot yéu té thuy vin ndo

8 Den Chuan; Map DemChuan - ILWIS.
Fie Edt Jatons Help

d6, c6 thé 1a mot phan tir cia luu vuce, ¢ thé 1a
mot phan tir ctia song, hay 1 mot phan tir ctia hd
chira..vv. Néu 6 Iudi 1a mot phan tir ciia Iuu vuc
thi mé hinh s€ tinh toan ra dong chay tir muwa
thdng qua md phoéng cac qua trinh vat 1y trén
luu vue nhu mua, ton that, tap trung dong chay
trén suon doc cho 6 ludi d6, néu 6 ludi 1a mot
phan tir ciia doan song, mo hinh s& mo phong
qua trinh dién toan dong chay trén séng cho 0
ludi, cOn néu 6 ludi 1a mot phan tir ciia hd chira,
md hinh s& mé phong qua trinh dién toan dong
chay qua ho chira cho 6 Iuéi ndy...Phuong phap
tinh dong chay tor mua trong DIMOSOP dya
trén cac Iy thuyét: Phuong phap tinh ton that:
SCS-CN; duong qua trinh SCS tinh mua hiéu
qua, dién toan trong séng MUSKINGUM. ... Két
qua tinh toan cuia mé hinh chinh Ia luu rong
hay muc nudc li tai bat ky mot 6 ludi ndo
(diém) trén luu vuc d duoe ding ky trudc.

I11. Ung dung mé hinh md phéng dong
chay lii song Pa

3.1 Di# li¢u dau vao GIS cho cac mé hinh

a. M6 hinh MARINE

- Ban do d6 cao duoc s6 hoa (DEM-Digital
Elevation Model) toan luu vyc song Da

- Ban d sir dung dat duoc sé hoa ty 1¢ toan
luu vyce song Da dang ludi

- Ban d6 dat duoc sb hoa toan luu vuc song
Pa dang luéi. C4c loai ban d6 dugc lay tir Trung
tam Vién tham, B Tai Nguyén va Moi trudng.

- Ban d0 phan ving anh huéng mua lwu vye
song Da dang ludi theo da giac Theissen

- Dt lidu mit cit ngang song Da:

+ Poan 1: Bién giéi - Pa Vinh: 59 mit cat

+ Doan 2: Pa Vinh - truée dap Hoa Binh: 62
mat ct

Ky

Hinh 1: Ban d6 DEM, ban dé tham phi, ban dé sir dung ddt mé td heu viee séng Pa trong MARINE
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b. M6 hinh DIMOSOP

Tuong ty nhu md hinh MARINE, dau vao
GIS ciia mé hinh Ia ban d6 dia hinh dudi dang
DEM, ban d6 hién trang st dung dat, loai dat
dudi dang 6 ludi Grid.

Toan bo dia hinh lru vuc song Pa bao gom
ca phan dién tich bén Trung Quéc duoc md ta
va xac dinh dya trén ban d6 sb do cao toan cau
DEM GTOPO30 ¢6 d6 phan giai 1km x 1km tur
Cuc do dia hinh dia chat Hoa Ky - USGS.
(nguédn:  http://edc.usgs.gov/products/elevation/
gtopo30/gtopo30.html). Tir ban do dia hinh
DEM, xay dung ban d0 phan cap song theo

v
Hinh 2. Bén d6 str dung dét, loai dat, truyén dan thuy lurc thdng dimg va nham trong md hinh
DIMOSOP

3.2. Dir liéu dau vao Khi twong Thuy vin
cac mod hinh

Bén tran li khac nhau tir vira dén I6n duoc
lya chon dé tinh toan md phong theo hai md
hinh. Cu thé 1a cac tran li:

+ Tran I lich st trén song Pa tor 15 -
30/8/1996

+ Tran 1d 16n 08 - 22/08/2002

+ Tran 1a trung binh: 12 - 20/7/2007 + Tran
It 16m: 01-10/7/2009.

Céc dir liéu mua quan tric déu thoi doan 6h
phan bd trong luu vyc & trong lanh thd Viét
Nam dung lam dir liéu vao md phong dong

Horton va ranh gigi luu vuc. Ranh gidi nay sau
d6 duoc so sanh voi cac ngudn dir liéu khac nhu
Atlas Viét Nam (Bo Khoa hoc va Céng nghé,
1999)... dé hiéu chinh lai mot sé diém sai léch
trong ngudn dir liéu dia hinh.

Ban d6 hién trang st dung dt ciing dugc 1y
tr nguén USGS. Tir ban d6 ndy, md hinh xay
dung ban d6 phan bé hé s CN su dung trong
phuong phap SCS-CN va ban d6 thong sb
truyén dan thuy luc thing dung. Hé sé nham
Strickler Ks dugc gia thiét bién doi theo phan bd
dién tich bang ham mi: Ks = 13.894 * A0842
(Ranzi va nnk, 2008).

chay. Dt liéu muc nudc va luu lugng 6h cua 7
tram thuy van trén luu vuc song Pa cia cac tran
lii trén duoc st dung dé hiéu chinh va kiém dinh
két qua md phong.

M6 hinh MARINE phan modul thity Iyc dién
toan I trong song ldy bién trén 1a luu luong tai
bién gigi Viét Trung thuong ngudn song DA,
bién dudi 1a myc nudc tai ha luu hd Hoa Binh.

3.3. Mt s6 két qua tinh todn duw bdo lii song
Da theo mo hinh MARINE va DIMOSOP

Md hinh MARINE va DIMOSOP tinh toan md
phong dong chay 1t song Da qua cac tran I d& néu
trong muc 3.2 tai hai vi tri Ta Ba (ctra ngd vao hd
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Hoa Binh) va vi tri truéc dap Hoa Binh. Mot sd

hinh anh két qua dugc thé hién qua cac hinh sau:

Quatrinh luu lueng dén Ta Bu theo mé hinh DIMOSOP va MARINE

Quatrinh luu lugng dén hd Hoa Binh theo md hinh DIMOSOP va MARINI

Qm3ls) (tran IG tir ngay 15 - 30thang 8 nam 1996) Rm3fs (tran 10 tir ngay 15 - 30 g 8 nam 1996,
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3.4 Nhdn xét:

* \/& c4u trac md hinh

- M@ hinh phan b6 MARINE két hgp modul
thity luc giai phuong trinh Saint Vernant day da
tinh dién to4n lii trong séng. M6 hinh MARINE
thuc hién qua trinh tuan tu: tinh toan dong chay
khu gitta hodc suon ddc tir mua sau d6 mo hinh
thiy luc gom nudc vao dong chinh va dién toan
xudng ha lwu. M6 hinh DIMOSOP hoan toan la
mé hinh thiy vin phan bd dua trén qué trinh
tinh toan mua rao dong chay va dién toan lii
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trong song theo phuong phap MUSKINGUM
song song.

Hai truong phai tinh toan ndy ton tai song
song trong cac md hinh thily van thong sé phan
bd hién nay.

- M6 hinh MARINE va DIMOSOP déu sir
dung da giac Thiessen phan vung anh hudng
mua. Trong bai todn mé phong dong chay dir
liéu mua 1a dir liéu quan trac theo cac tram. Tuy
nhién, khi ¢ két qua du bao mua s tri phan bd
trén toan leu vuc, ca hai mo hinh déu c6 thé sir



dung mua dy bao truc tiép roi trén ting 6 ludi
dé md phong qué trinh hinh thanh dong chay
trén luu vuc tr mua chinh xac hon.

* /& két qua mo phong

- M6 hinh MARINE va DIMOSOP d&u mb
phong dung dang qua trinh c&c tran 1i 16n d& lya
chon.

- M6 hinh DIMOSOP cho két qua tinh toan
dinh Iii bi tré hon so v4i dong chay thuc do
khoang 6-18h.

- V6i céc tran Iii mua 16n tir 30-50mm déu
khap Iuu vye song Da md hinh DIMOSOP phan
mg nhay cho két qua tinh cao hon cy thé nhu
nam [ lich st 1996.

-V6i cac tran 1o mua tap trung theo khu vuc
dic biét 1a ving ho tir Ta Bu dén Hoa Binh nhu
tran 10 nam 2009: mua 16n vung thuong luu
trude sau d6 dén viing ha lwu 1ong hé Hoa Binh,
quéa trinh 1 trén thuc té 18n rat nhanh, mo hinh
MARINE cho két qua tinh toan dinh i cao hon
S0 V61 duong thuc do nhung moé phong thoi gian
dat dinh tot.

-M6 hinh DIMOSOP va MARINE déu co
kha ning xuét ra két qua muc nudc va van tdc
dong chay trén ting 6 ludi. Didu ndy ¢ thé mo
ra mot hudng méi, dung cac md hinh théng sé
phan b tinh toan sat 16 canh bao i quét va sat
l& dét trén cac luu vye nhé ving ndi.

Céc sai s6 o trén, dic biét 12 sy md phong
dinh 1d bj tré & mo hinh DIMOSOP ¢6 thé ly
giai 12 do md hinh sir dung cac dir liéu dau vao
chi tiét, doi hoi do chinh x4c dung dé mé ta kha
ning van chuyén nudc cua dat trén luu vuc. Tuy
nhién trong nghién catu nay, cac di liéu dugc
lay chu yéu dua trén két qua do dac, tinh toan
cta t6 chirc nudc ngoai c6 do phan giai thap
dugc cap mién phi nhung mé ta toan bo luu vuc
(bao gom ca phan bén Trung Qudc). Cac ngudn
dir liéu trong nude cd do chinh xac cao va do
phan giai tot hon nhung chi md ta phan luu vue
nam trong lanh tho Viét Nam, do d6 chi dung
tham khao hiéu chinh, b6 sung. Pong thoi, md
hinh DIMOSOP tinh toan dong chay bit ngudn
tir thuong ngudn luu vuc bén Trung Quc ma
khéng c6 thong tin vé mua, chi bang cach gia
thiét mua twong tu voi lugng mua ¢ tram

Muong Té (theo phuwong phdp da giac
Thiessen), trong khi phan dién tich nay chiém
gan 50% dién tich toan lru vyc. Pong thoi,
dong chay sbng Pa caing bi anh hudéng béi viée
van hanh h6 chta trén thuong ngudn bén lanh
thd Trung Qudc nhung do khéng cd théng tin
nén md hinh DIMOSOP khéng mé ta dugc. Mo
hinh MARINE tinh todn véi bién dau vao tir vi
tri tram thuy van Muong Té nén két qua mo
phong chinh xac hon.

Hién nay, thugng lwu song Pa phan 14nh thd
Trung Qudc, nhiéu thuy dién d4 va dang duoc
xay dung. Mac du tai liéu do dac khi tugng thuy
vin cia mot sb tram d& duoc cap nhung thdng
tin vé& cac hd chira ciia nude ngoai lai thiéu, didu
nay gdy kho khan cho cong tac du bao i dong
chay song Hong. Viéc tng dung cac mo hinh
thong s6 phan bd c6 kha ning mo phong toan bo
luu vire két hop v6i cac md hinh mua s6 tri toan
cau co thé tinh toan dong chay trén thuong
nguon tai cac vi tri yéu cau.

IV. Két luin

M6 hinh MARINE va DIMOSOP la hai
trong nhitng mé hinh thong sé phan bd dau
tién da dwoc nghién ciru va ap dung tinh toan
moé phong dong chay 1 song Pa tai Viét Nam
trong hoan canh thiéu thon nhiéu sb liéu chinh
x4c trén toan luu vuc vé dia hinh, ban do tham
phi, ban d6 sir dung dat Mic du vay, cac két
qua cho thay ca 2 mo hinh déu cé thé mo
phong cé thé chip nhan dugc dong chay li
trén séong Pa. Néu cac mo hinh nay két hop
V6i cac md hinh thoi tiét du bio mua sd tri
(mac du véi @6 phan giai chwa cao) thi hoan
toan cd thé kéo dai thoi gian du kién dyu bao
I, nang cao hiéu qua trong cong tac diéu hanh
hd chira. Viéc ap dung thanh cdng hai mé hinh
nay cho luu vuc song 16n nhu séong Pa cho
thay cac mo hinh théng s6 phan b dang trén
c6 kha ning Gng dung tét & Viét Nam néu cac
luu vuc nghién ciu c6 day du tai liéu do dac,
khiao sat vé dia hinh, tham phu... Pong thoi
mé ra nhiéu hudng nghién ctu tiép theo cho
cac luu vuc song, dac bi¢t cac song mién nui
trong hoan canh hién nay thiéu nhiéu thong tin
do dac khi tuong - thuy vin & thuong ngudn.
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Abstract
RESEARCH ON THE CAPACITY OF APPLYING DISTRIBUTED MODELS
TO ESTIMATE THE RUNOFF IN THE DA RIVER

The Da river is the most important tributary in the Red river system. In the main channel, a multi
purpose reservoirs system was established for: electric-power, flood control, water supply. In order
to improve the regulating capacity, some hydrological — hydraulic models were used to estimate the
runoff in the Da river but the limited lead time. The distributed hydrological model can connect to
meteorological model easily so it can forecast the runoff with the further lead time. Despite this
kind of model was researched for a long time, it has just been applied in Vietnam. This paper
selected 2 models called DIMOSOP and MARINE for estimating the flood flow in the Da river.
Then, some conclusions were given about applying them in flow simulation in the Da river in
particular, and in Vietnam conditions in general.
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