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Tom tit: Trong vai nam gan ddy, da xudt hién rat nhiéu mé hinh khai niém thity van tinh
toan mo phong qud trinh mua — dong chay o luu vic song. Trong $6 cdc mé hinh nay, md hinh
Tank da duwoc sir dung rong ral & nhiéu nieoc khu viee chau A aé mo phong di bao dong Chay
boi don gian khong nhwng vé khdi ni¢m cdu triic ma cONn Vé mdt sé liéu yéu cau. Mat khdc, d@é
mo hinh dat két qua tot, thi phai mat nhiéu thoi gian va kinh nghiém chuyén sau vé linh vuec
thity van d@é hiéu chinh cdc théng so trong mé hinh. Vi thé, viéc dp dung thudt giai im Kiém t6i
wu bé théng so cho mé hinh 1& diéu hét sire can thiét. Trong nghién ciwu ndy, thudt gidi di truyén
(Genetic Algorithm) dwoc dp dung dé tinh toan im Kiém bé théng sé téi wu cho mé hinh Tank.
Tat ca muwoi hai théng sé trong mé hinh Tank dwoc t6i wu bang Am gid tri nhé nhdt sai sé giita
s6 liéu mé phong va 6 liéu quan tric théng qua ham muyc tiéu (Fitness Function). Nhw két qua
dat dwoc trong nghzen cieu nay, GA da thé hién dwoc hiéu qua vuot tréi trong linh vuec thity van

VA gidi quyét cac van dé nghién ciru khdc trong linh viee mé hinh toan.

1. GIOI THIEU CHUNG

Mo hinh khai niém thay van tap trung nhu
Sacramento[1], AWBM]|2], Tank[3], HBV[4],
va NAM[5] d& duoc gidi thiéu tir dau thap
nién 1960 va dugc ap dung rong rdi tor sau
thap nién 1970 [6]. Trong nghién ctru nay, mo
hinh thiy van Tank (Sugawara, 1995) dugc ap
dung dé tinh toan mé phong dong chay dén
trong luu vuc thuong ngudn séng La Nga,
thudc tinh Lam Pong, Viét Nam.

Tuy nhién, viéc ap dung mo hinh nay vao
tinh todn md phong thudng gip nhiéu khé khin
do khéng chi ciu tric phirc tap ctia md hinh, ma
con do chinh xéc ciia cac théng sd. Trong Vai
thap nién tré lai ddy, nhiéu mo hinh thuy van da
duoc phat trién va tng dung dé du bao dong
chay dén céc luu vic song nham ting do chinh
Xac trong dy bao. Cac thong sd dugc xac dinh
théng qua phan tich, danh gia dya trén bicu do
dong chay.Viéc nhién ctru phét trién nang cao
d6 chinh xac cua mo hinh tap trung vao cac khia
canh khac nhau cua biéu d6 dong chay da dat

124

duoc két qua kha quan. Harlin[7] d& xay dung
thanh cong cdng thuc tinh toan do tim ty dong
dé t6i uu bo thong sé cua mé hinh thdng qua
kinh nghiém trong linh vyc thiy van. Sau do, né
duoc phat trién va Gmg dung phd bién trong cac
mo& hinh mé phong mua — dong chay [8,9]. Tuy
nhién, cong thirc tim kiém bo thong s trén ciing
gap kho khan va han ché trong tmg dung boi dé
dat dugc d6 chinh xac cao, ndé doi hoi phai co
kién thirc va kinh nghiém trong linh vuc thay
van.

Hién nay, c6 rat nhiéu thuat toan tim kiém
t6i wu duoc ap dung dé hiéu chinh tu dong céc
thdng sé trong mé hinh thuy vin nhu: thuat
giai tién hoa t6i wu SCE (Shuffle Complex
Evolution), thuat giai t6i wu bay dan PSO
(Particle Swarm Optimization), thuat giai di
truyén GA (Genetic Alogorithm). Trong
nghién ctu nay tap trung vao viéc ap dung
thuat giai di truyén dé tim ra bo thong sb t6i
uu cho mo hinh Tank. Chuong trinh duoc lap
trinh trong moi truong ngon ngir Visual Basic.



2. SO LIEU VA PHUONG PHAP NGHIEN
cUu

2.1. Tong quan lwu vuwe nghién ciru

Luu vyc thuong ngudn song La Nga nam &
trung tdm cao nguyén, thudc tinh Lam Pong.
N6 thudc tiéu lwu vuc cua hé théng song
Pdng Nai, dugc pha cha yéu bai bui cay, rimg
va cdy cbng nghiép véi tong dién tich luu vuc
khoang 373 km® va mat d6 dan sb trung binh
khoang 76 ngudi/km®.

Luong mua hang ndm trén luu vuc dat

BIEN DONG

2.2. S6 liu

S6 liéu str dung trong nghién ctru nay duoc
thu thap tai cac tram thuy van thudc luu vuc
La Nga tir nam 1997 —2001, va duoc ké thira
tir Phan vién Khi tugng thuy van Nam bo va
c4c tram thiy van luu vic. Dé hiéu chinh mo
hinh, tai liéu quan tric vé mua, boc hoi va
dong chay cta hai nam 1997 va 1998 duoc lya
chon cho qua trinh hi¢u chinh. Bo thong sb tot
nhét trong qua trinh hiéu chinh s& duoc kiém
dinh cho hai nam 1999 va 2001. Tuy nhién, s
litu cac tram thily van ndy nam phan b
khong dong nhat trén luu vye. Vi thé, phuong
phap Thiessen dugc ap dung dé phan chia luu
vyc mua. Ban do vi tri ving nghién ciu, va
két qua phan chia luu vuc mua duoc thé hién
O bang 1.

Bang 1: S6 liéu thu thdp va C&c tram thity van

Tramdo | Trongsé| N E Sblitu | Thoi gian

PaiNga| 0.315 |11°32|107°52 Mua__| 1997 _ 2001
Luu lugng

Bao Loc| 0.352 |11°28|107°%8 Mua__|1997-2001
Boc hoi

DiLinh | 0.333 [11°34)108°04| Mua | 1997 -2001

khoang 1,945 mm/ndm va giam dan con 1,400
mm/ nam theo huéng Tay nam tai ha luu song
La Nga. Tong luong mua gitta mba kho va
mua mua c6 su thay d6i kha rd (chiém 70%
tong luong vao mia mua tir thang 4 dén thang
11, va 30% vao mua kho tir thang 12 dén
thang 3). Chénh léch nhiét d6 trung binh nam
& luu vyc gitta mUa khd (23°C) va mua mua
(19°C) va khoan 4°C. 6 am binh quén thay
d6i tir 65% dén 89% theo cac mua trong nam.

BAN DO THAM PHU LUU VUC THUGNG NGUON SONG LA NGA
Chu gidi:
B Cay cong nghiép
Rimg tu nhién
B Dit canh tic
bit trong lia, néng nghiép
pits
s+ Tram khi tugng
e Tram thay van

BaoLoc
' o

DaiNga ¢

2.3. M0 hinh Tank

M6 hinh Tank Ia mé hinh tong hop dong
chay tir mua trén luu vuc duoc phat trién boi
tdc gia M. Sugawara (Nhat ban). M6 hinh
dugc gidi thiéu nam 1956 va dugc tac gia
hoan thién qua nhiéu cong trinh nghién ciu va
4p dung thuc t&. Pén nay mé hinh dd duoc
hoan thién va dugc tng dung rong réi trén thé
gidi, déng thoi duge T6 chie khi twong thé
giéi (WMO) danh gia 1a mot mo hinh tot.

M6 hinh Tank thiy vin dwgc cdu tric
thanh bén bé chira, bé chira bé mat (Tank A),
bé chira trung gian (Tank B), bé chira sat day
(Tank C), va bé chtra day (Tank D). Chi tiét
cau tric md hinh Tank dugec méd phéng nhu
hinh 2 [10].

Dong chay luu vuc (Q) duoc tinh bang
tong cac dong chay ra tir cac cira bén cua céc
bé chura, theo cong thirc sau:

Qu = {Qal(t) +Qu + Qo + Qey + Qd(t)} (1)

Phuong trinh can bang nudc nhu sau:

d
dt Hy =Ry —Ep—Qy )
V61 P: la lwong muwa (mm/ ngay),
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E: tong liwong boc thodt hoi nude (mm/ ngdy);
Q: tong luong dong chay mat (mm/ ngay);

Hei, Har. Dén thoi doan (t+1), thi muc nude
tai cac bé chtra duoc tinh toan nhu sau:

H: muc nuoc tai thay doi tai cdc bé chira Ha(m) :Ha(t) +P ) Q](t) Q)(t) a() ©)
mm);
( t:)th(‘fi doan tinh todn (ngdy). Fheay =Fogy +lag =y ooy @)
Tai thoi diém bit dau md phong (t=1), thi H.e =Hp oy Qo —le )
cac diéu kién muc nudc bap dau tai cac bé Hy . =H, 1. —Q,
chira A, B, C, D duoc gia thiét 1a Hal, Hy, ) 1 T e T (6)
Pi w Bt Bang 2:Théng sé hiéu chinh mé hinh Tank
_ } 4 (Ngoc, T.A., 2011)
H{; E 40 Dong chéy mét (Qu) Héss  Cong thic M6 ta GH GH
’ D ‘ — 00 Dong chaysatmit (Qa) — - . dugitrén
[ 2. Cay Qo =Ca(Mey ~ D) He 6 dong chay mat 01
L | Co Qaza =Cx(Hyy ~Di2) Hé s6 dong chay sat mat 01
T || Dong chay oy Cu Lo =Cao*Hay  Hé s6 clra day tang day 01
O ]:hgbm be rung gan Y Gy Qb« =Cuix(Hyy ~Dy) Hé 56 dong chéy bé trung gian 0 1
|1|'f ml Co 1oy =CooXHoe Hé s6clia day tang trung gian 0 1
1 Dty Cu Qu=Cux(Hq—D.) Hes6 dong chaytangsatday 0 1
H.(f) = *t % 3 e Qo) — AN o LR Iy
o[ bé it day Co ley =CooxHy HésGcladaytingsatday 0 1
[IXG Cu  Quw=CaxHay Hé s6 dong chay day 01
vy | Da Ngudng clra bén tang mat1 0 100
H,() \—_._0 0 gngn;h?;y @) Dy Ngudng clra béntangmat2 0 100
Dy Ngudng clia bén tang trung gian 0 100
Hinh 2: So d6 cdu triic mé hinh Tank D, Ngudng clra bén tang satmat 0 100

2.4. Thuat giai di truyén (Genetic
Algorithm)

2.4.1. Thuat giai di truyén

Thuat giai GA dugc Johan Holland gidi
thiéu tr nam 1975 Gng dung trong linh vuc
mob hinh toan tim kiém t&i wu. Pay la mot
phuong phap t6i wu hda quan thé dya trén qua
trinh tién hoa va chon loc tu nhién. Thuat giai
nay dugc st dung dé tim kiém trong mot
khong gian 16n va phi tuyén tinh. N6 co ban
dua trén sy tOn tai cua cac giai phap duogc
chon loc tu nhién tét nhat két hop véi nhau dé
hinh thanh nhiing giai phap méi tot hon[11].

Thuat giai di truyén bat dau véi bo thong sd
ngiu nhién duoc goi 1a quan thé. MJdi ca thé
trong quan thé dugc goi 1a nhiém sic thé.
Nhiém sic thé phat trlen thong qua qua trinh
lap di lap lai két tiép, dugc goi la thé hé.
Trong mdi thé hé, cac nhiém sic thé dugc
danh gia thong qua ham muyc tiéu. Sau do, cac
nhidm sic thé dugc thuc hién thong qua ba
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quéa trinh chinh 1: trao d6i chéo, chon loc va
dot bién gen. Pé tao ra thé hé moéi, cac nhiém
sac thé bé me duoc lya chon thong qua muc
tieu cua chung, noi ma cac nhiém sac thé c6
X4C SUAt phu hop hon s€ duoc lya chon. Sau
d6, ching thuc hién qué trinh trao d6i chéo va
dot bién gen dé tao ra thé hé con cai méi. Qua
trinh nay duogc lap di 1ap lai, va dung lai cho
dén khi diéu kién dugc théa man. Sau nhiéu
thé hé, cac thuat toan hdi tu vé nhiém sic thé
t6t nhat, dai dién cho bo thong sb6 tdi wu cua
mo hinh (hinh 3).

2.4.2. Ham muc tiéu va cac chi tiéu danh
gia

Ham muc tiéu (fitness function) rat quan
trong thuat giai di truyén v6i muc tiéu danh
gid kha ning tim kiém bo thong sb t6i uu
théng qua qua trinh hiéu chinh m6 hinh. Ham
muc tiéu ban dau duoc ap dung dua trén chi
s6 sai s6 twong ddi nho nhat (MSE). Tuy
nhién, kha ning tim kiém cia no ciing gip
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Hinh 3. So' d6 thudt gidi di truyén (GA)

mot s6 han ché vi hé sé MSE nay khong thé
hién dugc ddy du céc khia canh khac ctia mo
hinh can hiéu chinh. Vi thé, trong nghién ciru
nay, thuat giai di truyén duoc hiéu chinh tu
dong thong qua ham t6i vu da muyc tiéu nham
thé hién dﬁy du hon céach khia canh can hiéu
chinh. Céc thong s6 cia mo6 hinh duoc lua
chon trong gidi han ¢ bang 2, va ham da muc
tiéu dugc xac dinh theo cong thirc sau:

Fitness = F,(x) x F,(X)x F;(x) (7)

V6i F1(x): ham sai s6 tuyét d6i; F5(X): ham
chi tiéu dinh; F3(x): ham sai s6 twong ddi.

F.(x) = MAE =‘WZ Qu. —Qsim,il ®)
1 Pl 1 O 2

M_ 1|:E| [Qobs i _Qsm,i] :|

N

Z [ obs,i 5|m,i:|2

; [Qobs,i - Qobs

Trong d6, ham F;(x) thé hién sai s6 tuyét
dbi gitta dong chay thuc do va tinh toan, F,(X)
thé hién su sai 1éch dinh 1ii, va F5(X) thé hién
su S0 sanh giita biéu do dong chay thuc do va
tinh toan.

1/2
M /

Fo(x) =

(9)

MSE =

Fy(x) = (10)

Piéu kién dé ham muc tiéu dat gia tri tdi
uu khi:

Fitness = min[F, (x) x F,(x) x F,(x)] (11)

Khi ham t6i muc tiéu Fitness(x) =0 thi
dong chay tinh toan va dong chay thuc do
khdng c6 sai s6. No6i cach khac, mo hinh dat
d6 chinh xéc cao nhat (tuyét dbi).

Do chinh xac cia md hinh gitra dong
chdy thuc do va dong chay tinh toan duoc
danh gia théng qua hé so R? (Nash-
Coefficiency) va hé s sai s6 tuong tuong

quan (R) nhu cong thirc sau:

Z [Qobs,i - Qsim,i ]2

R?=1- &L

> 0w, ~0u]
ZN: [(Qobs,i - @XQsim,i - g)]

R — i=1
\/Zl[ 0bsn Qobs] \/ snml_ S|m]
3. KET QUA VA THAO LUAN
3.1. Két qua
Trong nghién ctru nay, tac gia da xay du‘ng
phan mém tinh toan mua - dong chay dua trén
mo hinh khai niém thuy van Tank (hinh 4),
phan mem duoc tich hop thuat giai GA dé tinh
toan toi wu bo théng s6. Giao dién chwong
trinh don gian, tryc quan va dé sir dung. Cac
s6 liéu dau vao va thdng sb caa mo hinh duoc
nhap tur file excel hodc dugc goi truc tiép tur
file dang txt. Pay 1a mot phan két qua trong deé
tai nghién cau ”MO hinh s6 héa mé phong
mura — dong chdy dén luu viee va tinh toan toi
wu vdn hanh hé chita c6 ké dén tic déng ciia
dong Chay moi trwong

(12)

(13)

Hinh 4. Giao 7dién' churong trinh Tank
Bang 3. Cdc théng sé6 GA

Quan thé 100
Thé hé 500
Ty 18 trao d6i chéo % 0.7
PP trao d6i chéo Elitism
Ty 1& dot bién 0.05
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Véi cac thong sb thiét 1ap caa GA (bang
3), chuong trinh tinh todn thiy van Tank két
hop v6i thuat giai di truyén duoc thuc hién
v6i 100 quan thé va 500 thé hé dé tim ra bo
thong sé tdi wu cho mé hinh. Qué trinh hiéu
chinh duoc thyuc hién cho hai nam 1997, 1998,
va qué trinh kiém dinh mé hinh dugc thuc
hién cho hai nam 1999 va 2001.

Bdng 4. BY théng s6 toi wu ciia mé hinh Tank —

1997, 1998

H¢ sb 1997 1998
Cal 0.08 0.10
Ca 0.28 0.38
Cao 0.11 0.14
Ch1 0.72 0.76
Cho 0.06 0.03
Ca 0.35 0.35
Cow 0.47 0.47
Ca1 0.32 0.32
Dai(mm) 19.06 16.20
Daz2(mm) 98.76 93.87
Dpa(mm) 68.69 88.12
Dc1(mm) 7.54 7.56

Trong qua trinh hiéu chinh, GA da duoc
thuc hién tim kiém bd thong so toi wu cho hai
nam: 1997, 1998. Bang 4 thé hién két qua bo

Lwru lwong the do va tinh toan nam 1997(m?s)
120

thdng sé tdi wu ciia GA-Tank. O bang 5 cho
thiy mo hinh d4 dat dugc két qua kha tot, nhu
hé sd twong quan R>0.94, hé sb6 Nash R2
>0.85, hé s6 RMSE giao dong trong khoang
0.3-0.4, hé¢ s6 MSE luén nhé hon 0.15, tong
sai s6 vé lugng nho hon 5.5. Sai s6 vé dinh li
|6n nhat 1a 10.02m%s tai nim 1998.

Trong hai nim hiéu chinh, biéu d6 mo
phong dong chay luu vuc thuong ngudn La
Nga thé hién & hinh 5 cho thiy két qua dat
duoc kha tot. Su sai khac gitra dinh 1l thuc do
va tinh toan giao dong tir 5-10m%s. M6 hinh
mob phong nam 1998 dat két qua cao vai hé sb
Nash-R2 =0.88, hé s6 tuong quan R=0.95.
Tuy nhién, sy sai khac dinh Ia lai & muc
trong ddi (10.02m%s). Trong khi do6, hé sb
tuong quan trong nam mo phong 1997 vai
R=0.96 16n hon nam 1998, va R2=0.86 lai 16n
hon nam 1998. Xét vé tong thé, thi két qua mo
phong nim 1998 dat két qua tét hon, vi cac
chi s6 sai sb cia nam 1998 véi MSE=0.12,
RMSE=0.33, sai s6 tong lugng 1a 2.41, déu
nho hon so v&i nam 1997. Véi két qua so sanh
nay, bo thong s6 hiéu chinh cua nam 1998
duoc lua chon dé kiém tra cho hai nim 1999
va 2001.

Iweu lwgng thure do va tinh toan ndm 1998(m°/s)
100

100 == Othwc do }
80 —Qtinh toan M

60
40
20

80 ——Qthuc do 1
60 ){\
40

Q!M []
. RETO o B ™
PR N

0_ T T T T
1AN997 3111997 5ANM99T  T/997 911997 1111997

OM

1111998 3171998 5M1/1998  7/1/1998  9/1/1908  11/1/1998

Hinh 5. Biéu do hiéu chinh dong chdy thue do va tinh toan mé hinh Tank ndam 1987,1998

200 - Liru lromg thure do va tinh todn ném 1999(ms)

Lwlmlgﬂllcdoviﬁlllth(m’Is)
100 b

150 ———0thyse: do 1
—Qfinh foén

——Qlhyre
do

100

111989 311990 5171980  TAM990  9MM9%0  111/1909

T L

1172000 312001 5MP2001 7172000 9M/2001 11172001

Hinh 6. Biéu do kiém dinh dong chay thuwc do va tinh toan md hinh Tank nam 1999 va 2001
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Bdng 5. Cac chi tiéu danh gid mé hinh Tank

Coefficiency 1997 | 1998 | 1999 | 2001
R correlation coe. 0.96 095 | 091 | 0.93
R2 Nash-Coe. 0.86 0.88 | 0.80 | 0.84
MSE 0.14 012 | 020 | 0.16
RMSE 0.39 033 | 056 | 041
Overall volume error 5.14 241 | 220 | 041
Overall RMSE 7.47 6.22 | 10.65 | 7.82
Percent Error 0.29 032 | 0.21 | 0.16
Qmax(sim) 91.66 | 77.18 |145.73|108.32
Qmax(obs) 107.00 | 87.20 |160.00|106.00

Trong hai nam kiém dinh mé hinh, nim 1999
va 2001 déu cho két qua mo phong tot nhu cac
niam hiéu chinh, v6i R>0.90, h¢ s6 Nash R2
>0.80, hé¢ s6 RMSE giao dong trong khoing
0.4-0.6, hé s MSE ludn nhé hon 0.2, tong sai
s6 vé lwong nho hon 2.2. Sai s6 vé dinh 1ii 16n
nhat 1a 14.29m*s tai nam 1999. Két qua kiém
dinh nam 2001 cho thiy sy sai gia tri dinh 1
gitta thuc do va tinh toan 1a nho nhat (1.68m°%s),
va chi tiéu danh gia dat R2=0.84, R=0.93,
Percent Error = 0.16 tt hon nim 1999 voi
R2=0.80, R=0.91, va Pecent Error=0.21, nhung
cac hé sé MSE =0.16, RMSE=0.41 lai c6 gi4 tri
cao hon (bang 5).

Pé dat duoc két qua nhu trén, va toc do tim
kiém nhanh, ham muc tiéu (Fitness Function)
dong mot vai trd rat quan trong trong viéc lua
chon va dénh gia bo thong sb trong thuat giai
GA. Ham muc tiéu (cobng thac 7,8,9,10) la
ham da muc tiéu danh gid ca vé twong quan
biéu d6 dong chay thuc do va tinh toan, chi

Tai li¢u tham khao

1 12
o aas % <093
086 : . -
0s s 080 4 084 [ 10
06 7.47 - 782 '8
6.22 ) - 6
04 KoM 032 0.41 o
o5 0.33 o
02 ‘ K241 220 i 2
+-0.14 0.12 020 0.16
o K 041 | o
1996 1997 1998 1999 2000 2001 2002
——R correlation coe. —&—R2 Nash-Coe.
MSE —<— RMSE
Percent Error —#— Overall volume error
Overall RMSE

Hinh 7. Bdng so sdnh cac chi tiéu Cua
md hinh Tank

tiéu dinh va sai sd tuyét d6i theo timg thoi
doan. Vi thé, két qua mo phong dat dugc kha
phu hop véi s6 liéu thyc do. Mic du con han
ché boi churong trinh duoc xay dung trén khai
niém mo hinh Tank don, nhung véi su két hop
GA trong tim kiém t6i uu, n6 s& dé& hon trong

7
.....

cac nghién cau sau vé thuat giai toi wu va ap
dung cho cac mé hinh thuy van khac.

3.2. Thio luan

Bai b4o nay nghién ctru thao ludn vé k§ thuat
tdi vu thong sd cho mé hinh Tank don, va da
kiém chtmg cho luu vuc thugng ngudn song La
Nga. Két qua kiém chimg mé hinh Tank don
két hop véi thuat giai di truyén da dat dugc két
qua tot thong qua cac hé sd twong quan, chi sb
sai s6. Chuong trinh nay duoc 1ap trinh trén moi
truong ngoén nglt Visual Basic, dong goi thanh
chuong trinh tmg dung va chay trén nén chuong
trinh Excel. Day 1 mot phan mé dun trong qua
trinh nghién cuu xay dung chuong trinh tinh
toan toi wu van hanh ho chira.
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Abstract
PROCEDURE DEVELOPMENT FOR PARAMERER OPTIMIZATION OF
HYDROLOGICAL TANK MODEL USING A GENETIC ALGORITHM

MSc.Trieu Anh Ngoc - Water Resources University — Second Base
Prof.Dr.Kazuaki Hiramatsu - Laboratory of Water Environment
Engineering, Kyushu University

BSc.Le Van Duc - Ministry of Natuaral Resources and Environment
BSc.Nguyen Trung Quan - The Institute of Water and Environment

In recent years, there are many conceptual hydrological models introduced to simulate the
rainfall-runoff process. But the Tank model is one of them has been widely used in many Asian
countries, especially in Vietnam, to model flood forecasting because of these simple concepts
and suitable conditions. However, it spends much time and effort to obtain good agreement
between the simulated flow and the observed flow due to demand for calibrating many
parameters in model. In that sense of this paper, a GA (Genetic Algorithm) has applied under
the hydrological Tank model to calibrate the model parameters in the rainfall runoff process.
Data used for the calibration are rainfall gauges of the river system upstream of the La Nga
River watershed, which is located in southeast Vietham. The Tank model parameters have been
optimized by minimizing the sum of difference squares between simulated and observed values
through a GA optimization search. As proved results under this study that GA can obtain
efficient and convenience in the hydrology field and in solving of research problems in
environmental modeling.
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