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Tap chi CAC KHOA HOC VE TRAI DAT

12-2003

LTS : Nhdn dip ky nién 10 ndm thanh Idp Vién Dia ly
thugc Trung tdm Khoa hoc Tu nhién va Cong nghé
Qudc gia, chiing t6i xin danh s6'4 ndm 2003 dé

cong b6’ mor s6 két qud nghién citu cua Vién.

AP DUNG HE THONG MO HINH THUY VAN
MO PHONG QUA TRINH MUA - DONG CHAY
LUU VUC SONG BA

I. DAT VAN DE VE MO HINH
THUY VAN

Hién nay di co6 rat nhiéu mé hinh khac nhau
tinh todn mua - dong chgy trén luu vue nhim phuc
vu cho du bio 1fi, thigt k& va khai thac nguén
nudc... nhu mo hinh Tank, mo6 hinh HEC-1, mo
hinh HMS [1, 2]... Song, qua nghién ciru thuc t€ va
tinh toan mua - dong chdy cho nhiéu lvu vuc khéc
nhau cho thdy mo hinh thuy van (HMS) c6 nhiéu
vu diém vuot troi so voi cic mo hinh khac 1 st
dung dé& dang, tién lgi, cho phép ngudi st dung
c6 thé lua chon phuong phap thich hgp tuy thuoc
vao tinh hinh s6 lieu ddu vao, nhit 14 mo hinh
c6 thé tr dong t6i wu hoa cic thong s6 mo hinh
lam gidm dang ké thoi gian xac dinh cac thong s6
mo hinh.

Mo hinh thuy van hé thong bao gém 3 modul
tinh toan [2, 4] :

a) M6 hinh luu vuc : dung d€ tao ra mot so d6
tinh toidn mo ta hinh ding cia luu vuc, cac Ivu vuc
bo phan, cac phan luu, cic hé chira, dap va cac
diém nat tinh toan (di€ém nhap va phan luu, cira ra
cudi ciing cla luu vire). So d6 ndy duoc tao ra nho
céc biéu tugng da co sin trén thanh cong cu cla
chuong trinh vd thém mot s6 hé trg nhd clia mot
trong cic phdn mém clia GIS (AutoCat, MapInfow,
Arclnfor...).

b) M6 hinh khi tugng : ding d€ nhap s6 lieu
ddu vao cho mé hinh. S6 liéu cdn cho tinh todn 12
mua va béc hoi theo théi doan phit hodc gid.

NGUYEN VAN CU, LE VAN CONG

¢) M6 hinh diéu khién : ding d€ mo ta thoi
doan tinh to4n va quy cich clia so liéu ddu vao cho
mo hinh.

M6 hinh HMS da  sir dung 24 m6 hinh nhé dé
mo ti 4 qua trinh dong chdy. Méi mo hinh nhd
duoc xem nhu mot phuong phap tinh toan va phu
thudc vao s6 lieu ddu vdo. Nhu vay, do chinh xéc
cla két qua tinh toan ddi hdi ngudi st dung phéi
hiéu rét rd ban chat clia cic phwong phap tinh, tuy
theo nhitng diéu kién ddu vio cu thé d& sir dung
phuong phap ndo cho phi hop. Sau day 14 mot s6
phuong phéap dugc dung d€ tinh toan trong mo
hinh [2, 4].

1. Cac phuong phap tinh mua

Trong mo hinh todn thuy van HMS c6 6
phuong phap tinh mua khac nhau, ngudi stt dung
¢6 thé chon mot trong cic phuong phap sau d€ tinh
mua tuy thuoc vao so lieu ddu vao :

- Phuong phap biéu d6 mira,

- Phuong phép trong s6 mua theo tram,

- Phuong phép trong s6 tram theo khoang cach
nghich ddo,

- Phuong phap 6 ludi,

- Phwong phap tdn sudt mua,

- Phuong phép chudn mua.

2. Céc phuong phép tinh tén that

~ Luong mua roi xudng dat sau khi d&  khéu trir
tn thét s& sinh dong chdy. C6 7 phwong phép tinh .
tén thét trong mo6 hinh HMS. Tuy theo diéu kién
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cia ting luu vuc cu thé dé luya chon phuong phéap
tinh tén that phit hop nhat.

- Phuong phap tinh tén that do thiéu hut im va
6n dinh,

- Phuong phép tinh ton thdt theo ham thdm
Green va Ampt,

_ Phuong phép tinh tén that chi s6 SCS theo 0
ludi,

- Tinh toén do 4m dat theo 0 ludi,

- Th&m ban ddu va thdm 6n dinh,

- Tinh tn thét theo chi sd CN clia SCS.

3, Cic duong don vi tong hop

Puong don vi téng hop 1a phuong phip chuyén
d6i dung dé tinh toan dong chay truc tiép tir luong
mua hieu qud. Dong ch;‘l'_\-' trure tip cua maoi luu vue
duge mo phong bing mot trong 6 phuong phéap
khac nhau bao gom :

- Phuong phap dudng don vi Clark,

- Phuong phap song dong hoc,

- Phuong phap ModClark,

- Phuong phap duong don Vi Snyder,

- Phuong phap dudng don vi SCS,

- Phuong phap dudng don vi xac dinh boi ngudi
str dung.

4, Cdc phuong phap dién toin doan song

Cic phuong phap dién toin doan song duoc ding
dé biéu thi cac dae trung dong chiy trong cic doan
song trong qué trinh tinh toan. Mo hinh HMS cung
cip 6 phuong phép dién todn doan song nhu sau :

- Phuong phap song dong hoc,

- Phuong phap tré,

- Phuong phép Puls cai tién,

- Phuong phap Muskingum,

- Phuong phap Muskingum - Cunge 8 diém,
- Phuong phap Muskingum - Cunge chudn.

1. AP DUNG MO HINH HMS TINH LU
HE THONG SONG BA

1. So dé mang song

Song Ba c6 dang luu vuc dai va hep voi chiéu
dai gdp 6 1dn chiéu rong, dién tich luu vue khoang
13.500 km?. Chiéu dai dong chinh khodng 380 km,
phén 16n chdy trong viing cao nguyén Tay Truong
Son (340 km) vi khodng 40 km trude Khi do ra
bién thuoc phin Dong Truong Son. Mang ludi
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song Ba phat trién hinh long chim vGi dang dia
hinh bac thang, 16p v6 phong hod kém gilt nudc
nén thuong gay ang ngap cho vilng dong bang ven
bién. Song Ba co toi hon 100 phu luu ¢d chiéu dai
hon 10 km, nhung chi ¢o 4 phu luu chinh tac dong
dén dong chdy song Ba la : phu luu Dak Po Co
nim phia b trai va 3 phu luu khac nam phia bo
phai 1a : phu lwru Ba A Dun, phu luu Krong Nang
va phu luu song Hinh.

Mia 1 trén dong chinh song Ba kéo dai tu
thang IX dén thang XII va chiu tic dong cua Kkhi
hau c4 suon Dong va Tay Truong Son. Lugng dong
chdy 1@ chiém 72 + 73 % lugng dong chdy nam va
moduyn dong chdy 1a dat 49 = 53 1/s.km’. Ba thang
X_XII ¢6 luong dong chdy 1on nhat chiém 62+64 %
luong dong chdy nam v6i moduyn dong chdy trung
binh 56+ 62 1/s.km?. Thang XI c6 luong dong chay
16n nhat voi moduyn dong chdy trung binh 70 +77
1/s.kmZchi€m 26 + 27 % luong dong chdy nam.

Hang nam tren luu vuc song Ba thuong xuat
hién tir 3 dén 5 con i va thuong 1a con 1i mot
dinh, duong qud trinh tron co nhanh len ddc,
nhanh xu6ng thodi hon 1@ rét. Thai gian 18 kéo dai
3 + 5 ngay, trong do thoi gian 1d Ién trung binh dat
25 gio, dao dong trong khoang 15 + 70 gid. Voi
lugng mua trung binh c6 thé coi la nho nhat so voi
cac luu vuc song 1on trén 1 nh tho nudc ta, tuy
nhien chiu tac dong manh ctia cic yéu t6 nhiéu
dong thoi tiét nen i tren luu vuc song Ba mang
tinh chat 1d mién ndi véi bien do dao dong 16, tai
tram Clng Son (co dién tich luu vuc 12.800 km’,
chiém 92.1% dien tich toan luu vuc) bien do 14
trung binh dat 7,12 m va 16n nhat dat t6i 12,72 m,
cudng sudt 1 16n nhat dat t6i 1,52 m/h.

Véi phén 16n luu vuc thude 13 nh thé phia Tay
Trutng Son nhung ché do dong chdy 1 trén luu vie
song Ba mang tinh chét cla cic song thuoc ché do
khi hau Dong Truong Son va mang tinh chat 1 cua
céc luu vue nhd co do déc dia hinh 16n. Nguyen nhan
clia hién twong ndy 1a su phan bd luong mua theo
khong gian clia luu vuc do tac dong cla yéu t6 dia
hinh. Ché d6 khi hau gi6 mia 6n dinh trén 1@ nh thé
Tay Nguyén thuoc luu vuc song Ba da bi cac nhiéu
dong thoi tiét xod nhoa, luong mua phan phoi trong
nam rdt tap trung, thang c6 lugng mua lon nhat
thuong roi vao thang X, XI trong khi khu vuc Tay
Nguyén luong mua thang lon nhdt 13 thang VIII, IX.
Luong mua tran [on nhat trén luu vue song Ba chiem
ty trong 16n so voi lugng mua nam, tham chi luong
mua ngdy 16n nhat chigm toi 25 + 40 % lugng mua



trung binh nhiéu nam va ty trong nay tang tir phia tay
sang phia dong luu vye. Chinh su phan bg khong
dong déu luong mua theo khong gian trén toan luu
vuc gita phan phia Dong va Tay Truong Son neén I
Ién trén song Ba chi yéu do mua & phia Dong
Trudng Son quyét dinh. Chang han, Ii Ion & Cling
Son xudt hién khi mura 16n tai khu vue Son Hoi vi
song Hinh, 1d tai phdn thuong nguén An Kheé va I
trén phu luu 16n nhdt song Ba - Ba A Dun khong
quyét dinh 13 tai Qing Son va ngap lut viing déng
bing Phii Yen. Nhu vay lii song Ba mang tinh chat
clia I luu vuc nhoé (1 timg bo phan luu vuc) va gay
ngdp lut trong théi gian ngdn & cic ving done bing
thung ling tham chi c khu vuc thuong luu (nhir cic
canh déng An Khé, Cheo Reo...).

So d6 tinh toan mua - dong chdy luu vuc song
Ba duoc trinh by tren hink 1.
2. 86'liéu tinh tosn

Qua s6 lieu thong ke cic tram mua tren [uu e
cho thdy, 56 lieu mua tren luu vurc song Ba kha it va

Spanpa Basin |,
; 2
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khong dong bo, nhat 12 giita 6 lieu mua va s6 lieu do
dong chdy. Tren luu vuc song Ba chi c6 2 tram do
dong chdy 1 14 tram An Khe (& phia Tay Truéng
Son) va tram Qg Son (& phia Pong Trudng Son) ;
Co 4 tram mua gid 14 ram An Khe, tram Ayunpa,
tram Cling Son va tram Tuy Hoa,

Chang toi 3 4p dung mo hinh tinh dién toan
mua - dong chdy 1 tren luu vue song Ba nam 1998
va 1999 - ndm xdy ra 1d lich st ctia hdu hét cic
tinh mién Trung.

- S6 ligu mua : st dung s6 lieu mua gid clia cic
tran 10 1998 va 1999 tai cic tram An Kheé, Yaunpa,
Cing Son dé thir nghiem mo hinh. Ngodi ra bg
sung mua ngay tai cic tram Plei Ku, Chu Se, M
Drac, Song Hinh, Ea Knop, Son Thanh, Krong
Nang, Mién Tay dé tinh trong s6 c4c tram mua.

- 86 lieu thoi doan gid cac tran 1d cac nam
1998 va 1999 tai tram Clng Son duoc noi suy bang
phan mém Origin 6.0 (hinh 2a +4b) va duoc dung
d€ kiém dinh mo hinh.

Dong chdy truc tiep
duoc tinh toan tir mua
hieu qud theo phuong
phéap dudng don vi Clark.
Dua tréen khai niem co
ban, nuéc duge triv mot
thoi doan ngan trong luu
vue - trong dat, trén mat
va trong kénh dong vai
trd quan trong trong viéc
chuyén luong mua hieu
qua thanh dong chdy.
Phuong phip Clark yeu
cdu ba thong s6 dé tinh
mot dudng qua trinh
thoi gian tap trung nudc
cta luu vye, heé 58 lugng
trlt va mot quan he duong
cong thoi gian - dién
tich xdc dinh dien tich

« Hinh I. So d6 mang
luéi tinh toan mua -
dong chdy luu vuc

song Ba
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tinh toan clia dong chdy phan b tren luu vuc dén
cira ra ctia luu vyc va 12 mot him cta thai gian.

Dong chéy co ban duge xic dinh theo phuong
phép triét gidm (Recesion) theo phuong trinh sau :

Q = Q,(RTIOR) ™
trong do : Q - luu lugng triét giam, Q, . dong chdy

ban ddu trong keénh, RTIOR - dic tinh cda luu vice,
nAt - thdi gian tinh bang gid Khi bit ddu gidm.

292

3500 5

] . b)
3000 - . 5
L] = x
T :".‘- %
E25004 7 o
o ¢ Y
o » L]
520004 "
3 - k
A
15004 *
1000 4"
500 T T T T o E
0 20 40 60 80 100

Thai gian T (gia)
Hinh 2b. Dudng qué trinh Iru lugng li d3  nditsuy theo
gio tram Qéing Son tir 9h ngay 13-X1-1998: : -+

dén 18h ngy 17-X1-1998

10000 7
A J
: .
80004 =
L] .
—~ bl -
4 o b
~
E 6000+ > r |
o : il
o s .
g ; :
S, il et H ¥
ERad .
- 4 . .
.f H
2000+ : \
o T T T T T Y T T =T
0 50 100 150 200 250 300

, Thai gian T (gio)
Hinh 3b. Budng qud trinh Iuu Iuong 1 da noi suy theo
gio tram Cting Son tir 4h ngiy 19-XI-199
dén 24h ngay 30-X1-1998

Da6i vai cic doan song. dién toin dong chay
duoc st dung phuong phip Muskingum. Phuong
phap ndy duge diang dé dién todn luu luong bo
phan tir cic kénh thu nude hay dudng qud trinh luu
lwgng qua mot kénh chinh. .

Phuong trinh co ban gém phuong trinh lién tuc

va dang khuéch tin cla phuong trinh dong luong
duoc ket hop thanh phuong trinh sau :
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Hinh 4a. Budng qué trinh luu luong 1ii thuc do
tram Clng Son tir 1h ngay 1-XII-1999
dén 15h ngay 10-XII-1999

trong do6 : Q - lvu luong nude (m'/s), ¢ - thai gian
gidy), x - khodng cach doc theo chiéu dai song,
(i - luong nhap khu gitta trén don vi chiéu dai kenh,
¢ - gia toc song theo phuong x duoc tinh nhu sau

_do| . 0
Al "7 2B

o

trong d6 B - chiéu r(‘)n<T 16n nhat cia mat nudc,
A- dién tich mat cat (m ). S~ do d6c day kénh

Phuong phip t6i uu thong s6 duoc sir dung dé
xac dinh bo thong s6 phu hop cua timg luu vurc,
Trong mo hinh t8i uu thong s6, him muc tiéu 13
tong tri tuyet doi sai 0 nho nhat, ham muc tiéu
dugc xac dinh nhu sau :

Q,(r 1

trong d6 : Z - ham muc tiéu, Q\(t) - gid trj dong
chay quan tric tai thai diém t, Q.(t) - gid tri dong
chay tinh toan tai thoi diém t.

z= g!Q()(f)-

Phuang phap Univariate Gradient duge sir dung
d€ do tim t6i vu bo thong s& clia mo hinh.

D¢ kiém dinh sai s6 clia mo hinh chiing toi di
str dung chi tiéu Nash [3] duoc xéc dinh nhu sau:
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Hinh 4b. Dudng qué trinh luu lugng 16 dd  noi suy
theo gio tram Clng Son tr 1h ngay 1-X11-1999
dén 15h ngay 10-X11-1999

trong d6 : Qi - luvu luong thuc do tai thoi diém i,
Q - gid trj trung binh ctia luu lugng thue do. Q, -
lvu lugng tinh todn tai thoi di€m i, N - téng s6 6
liéu tinh toan.

Néu tri s6 R® > 0,75 1a ket qui tinh toan dat
chdt lugng t6t, c6 thé ding dé du bio.

Keét qud mo phong qua trinh mua - dong chay

Id tai tram Cing Son dugce trinh bay trén hink 5- 7
va bdng 1-3.
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Hinh 7, Duo’ng qué trinh thuc do va tinh toan mua -
.. dong chdy 1di tram Cling Son - song Ba |
tir 15h ngay 1-XII-1999 dén 4h ngay 8-XII/1 999

Bdng 1. Két qua tinh toan mua - - déng chay !ii tram Cling Sdn - sdng Ba
tir 9h ngay 13/X1/1998 dén 18h ngay 17/X1/1998

Thdr glan Qmu i Q| 11|| i o ThO[ glan Qlllll L] lefll iy

Théi glan Ql‘ul e Q! inh (din Thdi glan QI e do Ol|r-|l ¥in

T (gid) (m Is) (m ;’w [(“1”] (m'/s) (m'/%) T(gid) (m's) (m'/s) T(2i6) (m's) (m'fs)
13-X198 s 33'30.3222 218 - 2453 .2353 . 24. 1253 1225
9 899 900 14 3430 3307 19 2420 2306 17-X1-98
1@ 10107 1017 ¢ - 15 3490 3361 20 2367 2259 1 1230 1203
11 1120 1134 ... 16 .. 3540 3416 21 2313 2212 2 1207 1182
12 1190 1247 17 3490 3433 22 2260 2156 3 1183 1160
13+ '1280° 1348 © 18 "'3420 3396 23 2207 2094 4 1160° 1134
14 13907 1448 - .. ' 19 3340 3358 24 2153 2032 5 1137 1107
15 1540 1547 20 3225 3320 - | 2100 1970 ., 6 . 1113, 1080
16 1800 1643 21 3110 3282 2, 2020 .1914 . 7 - ..1090 .1053
17 1990 1740 22 3025 3132 3., 1940, 1860.. . . 8 . .1070. 1626
18 2190 1836 23 2940 +3038 .4 . 1860 1806;, .9 . 1051 999.
19 2330 2001 T 24 2920 : 2962 5 1803 1758 10 . 1031: 978
20 2440 2198 . 1 2900 , 2889 6 1747 1710 11 1011 967
217 2500 2305 : 2. 2877 2857 7 1690 1662 . . 12 . 992 956
22 2550 2397 37 %2853 2826 8 1653 1617 ‘13 972 945
23 2610 2488 4 2830 '2795 9 1617 1575 14 957 934
24 2680 : 2561 5 2773 2763 10 15801533 = 15 941 923
14-X1-98 6 2717 .2732% 11 1547 1491 - '~16 ~ 926 9i} -
1 2760 2634 7 2660 i 2697 12 1513 1449 - 17 910° 900
2 2825 2707 8 2623 2656 13, 1480 1424 |8 895 889
3, 2890 2780 9 2587 2616 14 1457. 1408
4~ 2850 2807 10 2550: 2576 15 1433 1391
5 2810 2778 11 25472535 16' 1410 1374 *
6 2765 2748 12 2543 2512 ‘17 11397 1358
7 -2720-.2779-- - 13. . 2540- 2491 18 1383 1341
8 2720 2840 15-X1-98 19 1370 1324
9 2720 ' 2905 14 2533 2470 20 1347 1308
10 2880 2972 15 2527 2449 21 1323 1289
Il 3040 3039 16 2520 2428 22 1300 1268
12733000 3130, .- . 47 . 2487 .2400 23 1277 1246
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Bdng 2. K&t qua tinh toan mua - dong chay I tram Cling Son - séng Ba
tir 7h ngay 19-X1-1998 dén 22h ngay 30-XI1-1998 ;

Thai gian thgc do Qlinh toin Thdi gian thu‘c do Qlinh (oAn Thai gian thu'c do Qlinh oin Thdi gian thuc do Qlinb 104n
T (g1%) (m'/s) (m'/s) T (gi%) (m'fs) (m'/s) T (g19) (m'/s) (m'/s) T (gi%) (m's) (m'/s)

19-X1-98 9 5870 5862 10 2120 2093 12 1157 1245
il 1040 1081 10 5800 5730 11 2167 2127 13 1150 1238
8 1055 1170 11 5730 5597 12 2213 2167 14 1167 1232
9 1070 1260 12 5660 5465 13 2260 2207 15 1183 1226
10 1120 1349 13 5590 5341 14 2307 2247 16 1200 1268
11 1170 1439 - 14 5510 5259 15 2353 2287 17 1257 1334
12 1255 1528 15 5430 5177 16 2400 2327 18 1313 1400
13 1340 1618 21-X1-98 17 2470 2367 19 1370 1466
14 1500 1780 16 5325 5096 18 2540 2407 20 1473 1532
15 1780 2011 17 5220 5014 19 2610 2447 21 1577 1598
16 2147 2243 18 5100 4932 20 2617 2487 22 1680 1663
17 2410 2475 19 4980 4850 21 2623 2527 23 1830 1729
18 2650 2706 20 4815 4769 22 2630 2534 24 1980 1795
19 2830 2938 21 4650 4634 23 2580 2494 1 2130 1882
20 2970 3233 22 4450 4456 24 2530 2454 2 2290 2024
21 3290 3540 23 4250 4277 1 2480 2415 3 2450 2165
22 3630 3847 24 4050 4099 2 2417 2375 4 2615 2307
23 4060 4158 1 3850 3920 3 2353 2335 5 2780 2449
24 4530 4636 2 3655 3756 4 2290 2296 6 2900 2590
1 4850 5114 3 3460 3595 5 2213 2256 7 3020 2707
2 5210 5570 4 3280 3433 6 2137 2216 8 3080 2806
3 5650 5935 5 3100 3272 7 2060 2164 9 3140 2906
4 6120 6299 6 2950 3110 8 2003 2110 10 3240 3005
5 6560 6664 il 2800 2957 9 1947 2056 11 3340 3104
6 6960 7069 8 2680 2348 10 1890 2002 12 3495 3204
7 7410 7538 9 2560 2738 11 1840 1948 13 3650 3303
8 7940 7999 10 2480 2628 12 1790 1894 14 3795 3473
9 8320 8451 11 2400 2518 13 1740 1840 15 3940 3647
10 8690 8786 12 2330 2409 14 1693 1786 16 4085 3820
11 8940 9031 13 2260 2299 15 1647 1732 17 4230 3994
12 9160 9275 14 2195 2228 16 1600 1685 18 4360 4168
13 9340 9341 15 2130 2193 17 1563 1652 19 4490 4346
14 9440 9340 16 2075 2158 18 1527 1619 20 4640 4537
15 9480 9340 17 2020 2123 19 1490 1587 21 4790 4728
16 9440 9339 18 1980 2087 20 1463 1554 22 4965 4919
17 9340 9278 19 1940 2052 21 1437 1521 23 5140 5111
18 9130 8962 20 1920 2017 22 1410 1488 24 5330 5274
19 8930 8646 21 1900 1981 23 1387 1456 1 5500 5410
20 8550 8338 22 1880 1946 24 1363 1423 2. 5730 5546
21 8140 8067 23 1860 1911 1 1340 1390 3 5880 5682
22 7760 7795 24 1840 1884 25-X1-98 4 6020 5817
23 7410 7539 1 1820 1905 2 1317 1358 5 6160 5953
24 7060 7309 2 1823 1926 3 1293 1325 6 6270 6089
1 6790 7079 3 1827 1947 4 1270 1295 7 6340 6224
2 6605 6849 4 1830 1968 5 1253 1289 8 6370 6236
3 6420 6670 5 1863 1989 6 1237 1282 9 6420 6241
4 6285 6535 6 1897 2010 7 1220 1276 10 6390 6246
5 6150 6400 7 1930 2031 8 1203 1270 11 6300 6252
6 6100 6265 8 1993 2051 9 1187 1263 27-X1-98
7 6050 6130 23-X1-98 10 1170 1257 12 6115 6211
8 5960 5995 9 2057 2072 11 1163 1251 13 5983 6033
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Bdng 2 (tiép theo)

Thi gian Qe do Quinhton 1191 918N Qupye do Qring tosn Théi gian Quycdo Quinhiosn 111 918N Quie do Quiny ton
T@o) @y @  TE mls @y TE) @p) mi) TED @)y mis)

14 5850 5855 11 1900 1962 7 1350 1429 4 1075 1145
15 5580 5676 12 1855 1901 8 1333 1412 5 1067 1133
16 5310 5498 13 1810 1871 9 1317 1395 6 1058 1122
17 5020 5320 14 1760 1842 10 1300 1379 7 1050 1111
18 4760 5077 i5 1710 1812 11 1283 1362 8 1042 1103
19 4450 4787 16 1680 1782 12 1267 13435 9 1033 1096
20 4150 4496 17 1650 1752 13 1250 1328 10 1025 1089
21 3890 4206 18 1630 1723 14 1237 1311 11 1017 1082
am22 3600 3915 19 1610 1693 15 1223 1294 a2 1008 1074
23 3370 3705 20 1580 1663 16 1210 1283 13 1000 1067
24 3150 3516 21 1550 1634 17 1197 1271 14 993 1060
1 2940 3327 22 1520 1604 18 1183 1260 15 985 1053
2 2745 3137 23 1490 1574 19 1170 1248 16 978 1046
3 2550 2948 24 1470 1548 20 1160 1237 17 971 1038
4 2445 2739 1 1450 1531 21 1150 1225 18 963 1031
5 2340 2589 2 1433 1514 22 1140 1214 19 956 1024
6 2245 2485 3 1417 1497 23 1127 1202 20 949 1017
il 2150 2380 4 1400 1480 24 1113 1191 21 942 1009
8 2080 2276 29-X1-98 1 1100 1179 30-X1-98
9 2010 2171 5 1383 1463 2 1092 1168 - 22 936 1002
107 1955 2067 6 1367 1446 3 1083 1156

Bdng 3. Két qua tinh toan mua - dong chay Iii tram Cling Sdn - séng Ba tir 15h ngay 1/XIl/1999 dén 4h ngay 10/XI1/1999

Thdi gian 'thuc' do Q!inh 10in Thai gian VQl'h\rc do Qlinh toin Thai gian th\rc do Qlinh (oin Thai gian thuc do Qlinh todn
T(@d) (mfs) mf) T @mls) @) TEO) @) mp)  TE9 mis) (m’/s)

1-X11-99 15 2910 3021 15 6040 5892 16 3135 2885
15 1110 1179 16 2960 3155 16 5830 5717 17 3110 2845
16 1155 1236 17 3010 3288 17 5610 5540 18 3045 2805
17 1200 1293 18 3190 3421 18 5400 5363 19 2980 2765
18 1250 1331 19 3370 3554 19 5220 5186 20 2895 2738

19 1300 1408 . 20 3500 3721 20 5000 5009 4/X11/99
.20 1325 1466 21 3630 3904 21 4720 4822 21 2810 2715
21 1350 1523 22 3790 4088 22 4370 4616 22 2740 2692
22 1410 1580 23 3940 4271 23 4120 4409 23 2670 2669
23 1470 1638 24 4170 4455 24 3900 4203 24 2600 2646
24 1530 1695 1 4460 4639 1 3700 4017 1 2640 2623
1 1590 1753 2 4760 4820 2 3625 3846 2 2623 2600
2 1637 1810 3/X11/99 3 3550 3674 3 2607 2577
3 1683 1868 3 5070 4973 4 3515 3503 4 2590 2554
4 1730 1940 4 5180 5126 5 3480 3425 5 2540 2531

) 1850 2025 5 5270 5280 6 3455 3371 6 2490 2508
6 1970 2109 6 5460 5433 7 3430 3316 7 2440 2485
7 2090 2193 7 - 5650 5569 8 3345 3261 8 2433 2462

8 2225 2278 8 5830 5680 9 3260 3206 9 2427 2573
9 2360 2362 9 5980 35792 10 3050 3151 10 2420 2743
10 2460 2447 10 6150 5903 11 2840 3096 11 2650 2914
i1 2560 2531 11 6390 6015 12 2890 3046 12 2880 3084
12 2650 2622 12 6400 6126 13 2940 3006 13 3110 3254
13 2740 2755 13 6320 6076 14 3050 2965 14 3335 3425
14 2825 2888 14 6180 5984 15 3160 2925 15 3560 3569

296



Bdng 3 (ti€p theo)

Thai gian Qthye do Qtinp toin Thdi gian Quhye do Qiinty 1ot

Thai gian thuc do Qmﬂ; todn Thdi gian thu‘c do Qlinh todn

T (gi%) (m's) (m'/s) T(gi®) (m's) m's) T(@i%) (m’fs) (m'fs) T(gi%) (m'fs) (m’/s)
16 3330 3488 8 3130 3257 23 3820 3660 15 1510 1667
17 3100 3407 9 3060 3213 24 3760 3611 16 1500 1579
18 3100 3327 6/X11/99 1 3700 3563 17 1490 1516
19 3100 3246 10 3235 3169 2 3640 3509 18 1475 1495
20 3115 3166 11 3410 3125 3 3580 3446 19 1460 1473
21 3130 3186 12 3585 3190 4 3520 3383 20 1445 1452
22 3205 3315 13 3760 3380 5 3453 3320 21 1430 1430
23 3280 3443 14 3835 3570 6 3387 3257 22 1425 1409
24 3480 3572 15 3910 3760 7 3320 3194 23 1420 1387
1 3540 3565 16 3920 3950 8 3330 3130 24 1420 1366
2 3555 3521 17 3930 3949 9 2940 2912 1 1410 1344
3 3570 3477 18 3950 3901 10 2710 2676 2 1407 1323
4 3500 3433 19 3970 3852 11 2250 2021 3 1403 1302
5 3430 3389 20 3950 3804 12 1870 1933 8/X11/99
6 3315 3345 21 3930 3756 13 1690 1844 4 1400 1280
7 3200 3301 22 3875 3708 14 1570 1756

Tai tram thuy van Clng Son, két qua tinh toan
3 tran 1d dién hinh gdn day nhat xdy ra vao thang
XI-1998 va thang XII-1999 kha phu hgp voi s6
lieu thuc do, déu c6 chi s6 R* (Nash) vuot qua 0,75.
Tran i tir ngay 13-XI + 17-X1-1998 ¢6 R* = 0,81,
tran 1d tir ngdy 19-XI + 30-X1-1998 c¢6 R? = 0.8,
tran 1 tir ngay 1-XII + 8-X11-1990 ¢6 R* = 0,78.

K&t qua tinh toan cho thdy, mé hinh HMS c6
thé diing d€ du bio dong chdy cho luu vuc song Ba
va cac luu vuc khic ¢ khu vyc mién Trung, phuc
vu viec phan tich, du bao 1i lut ving ha du nbi
rieng va phat trién tai nguyén nudc trong luu vuc
nodi chung. Do chinh xac cua ket qud tinh toin cang
cao néu s¢ tram mua trong luu vuc dii ddy, s6 lieu
mua do dac chinh xac va dai biéu cho luu vuc.

Bai biao dugc hoin thanh véi su héd tro cla
chuong trinh khoa hoc co ban trong linh vuc khoa
hoc tuw nhién.
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SUMMARY

Application of hydrologic model system for
simulating drainfall-runoff on the basin of Ba river

Nowadays, different models were used for
calculating  rainfall-runoff  for predicting  flood,
constructional design and  exploiting the water
resource on basin such as Tank model, HEC-1 model,
and HMS model... However, base on practical
research and calcutating rainfall-runoff on difference
basins show that, HMS model dominates the other
ones and HMS model is easy and convenient for use.

In this paper HMS model was applied for
simulation of rainfall-runoff for 2 special floods occur in
1998 and an extreme flood occurs in 1999 on the
basin of Ba river. The calculative results for Cung Son
Hydrological Station on Ba river are rather correspond
to observational data. According to the Nash efficiency
index, the calculative results are good (with R? > 0,78
for all three floods), we can confirm that HMS is well
for prediction of flood on basin of Ba river.
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