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LTS : Nhdn dlp kj niQn l0 ndm thdnh ldpVi€n Dia ly
thuOc Trung tdm Khoa hoc Tu nhi4n vd COng nghA

Qudc gia, chrtng fii xin ddnh sd 4 ndm 2003 dd
c1ng bd m1t sd k€i qud nghi€n ctu ciaVi€n.

AP DUNG TM NTdNC MO HiNH THTIf VAI\{
 'r'.\-.r{

M0 PHONG euA TRINH MUA- DoNG cHAv
LUU VUC SONC EE

I. DAr vA.r oi G rraO nixn
rrui vex

Hi6n nay dd c6 rdt nhidu m0 hinh khic nhau

tinh to6n mua - ddng chdy trOn luu vu. c nhim phuc

vu cho du b6o lfr, thidt k€ vi khai th6c ngudn

nu6c... nhu m0 hinh Tank, m0 hinh HEC-I, mo

hinh HMS |,2l...Song, qua nghi€n cfru thu. c t€ vd

tinh to6n mua - ddng chdy cho nhidu lrru vuc khdc

nhau cho thdy md hinh thuf van (HMS) c6 nhidu

uu didm vuot troi so vdi c6e mo hinh khic ld srl

dung d6 ddng, ti€n loi, cho ph6p ngudi srl dung
c6 thd lua chon phuong ph6p thich hQtp tui thuoc
vAo tinh hinh sd liOu ddu vdo, nhd/t ld m0 hinh
c6 thd tu dong tdi uu hol c6c thong sfi mo hinh
lim girim d6ng kd thoi gian xic dinh c6c th6ng sO

mo hinh.

M0 hinh thuli van hO th6ng bao g6m 3 modul
finh toan p,4l:

a) M6 hinh luu vtlc: ding dd tao ra m6t so dd
tinh to6n mO td hinh d6ng ciia luu vu. c; cic luu vuc
b0 phAn, c6c phAn luu, c6c hd chria, dAp vd c6c

didm nirt tinh to6n (didm nhep vi ph4n luu, cria ra
cudi cing ciia luu vuc). So d6 niy dud. c t?o ra nhd
c6c bidu tuong d[ c6 sin tr€n thanh cong cu ciia
chuong trinh vd th€m mOt sd h6 trg nh6 ciia mOt
trong cdc phAn m€m ciia GIS (AutoCat, Maplnfow,
ArcInfor...).

b) MO hinh khl tugng; dr)ng dd nhflp sif liQu

ddu vdo cho m0 hinh. Sd liQu cdn cho tfnh to6n ld
mua vA bdc hoi theo thdi dop ph6t ho{c gid.

NGI-]YEI\T VAN CU. IE VAN CONG

c) M6 hinh di6u khi6n : ding dtl mo te thdi
doan tinh to6n vd quy cich ctia sd liOu ddu vdo cho
mO hinh.

M6 hinh HMS de si? dung 24 m0 hinh nh6 dd
m0 tri 4 qu6 trinh dong chdy. M6i m0 hinh nh6
duo. c xem nhrr mOt phuong ph6p tinh to6n vd phu
thuoc vdo sd liOu ddu vdo. Nhu vay, d0 chinh xlc
cria kdt quri tinh to6n ddi h6i ngudi sii'dung phii
hidu ra't 16 biin chdt ciacilc phuong ph6p tinh, tuj
theo nhfing didu kiOn ddu vdo cu thd dd srl dung
phuong phip ndo cho phD hgp. Sau dAy ld mOt s6

phuong ph6p duoc ding dd tinh to6n trong mO

hinh [2,4].

1. Cic phuong phip tinh mua

Trong m0 hinh to6n thuf van HMS c6 6
phuong ph6p tinh mua kh6c nhau, ngudi sri dung
c6 thd chon m0t trong c6c phuong ph6p sau dd tinh
mua tuy thuOc vdo sd liOu ddu vdo :

- Phuong ph6p bidu d6 mua,
- Phuong ph6p trong s0 mua theo tram,
- Phuong ph6p trong sd tram theo khoiing c6ch

nghich drio,
- Phuong phep 0 ludi,
- Phuong ph6p tdn sudt mua,
- Phuong phip chudn mua.

2, Cdc phuong phdp tinh tdn thhl

Lugng mua roi xudng d{t sau khi dd khdu trU
tdn thdt s€ sinh ddng chdy. C6 7 phuong ph6p rlnh
tdn thdt trong mo hinh HMS. Tu! theo 6i€u t<ign
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cria tring luu vuc cu thd dd lua chon phuong ph6p

tinh tein thdt phn hgP nhdt.

- Phuong ph6p tinh tdn thdt do thidu hut dm vi
iin dinh,

- Phuong ph6p tinh tdn thdt theo hdm thdm

Green vd AmPt,
- Phuong ph6p tinh tdn thit chi sd SCS theo 0

lrroi,
- Tinh to6n do dm da't theo O ludi'

- Thdm ban dAu vi thdm dn dinh'

- Tinh tdn thdt theo chi so CN ciia SCS'

3. Cic dudng don vi tdng hqP

kh6c nhau bao gdm :

- Phuong Ph6P duong don vi Clark'

- Phuong Ph6P s6ng dOng hoc'

- Phuong Ph6P ModClark'
- Phuong Ph6P duong don vi SnYder'

- Phuong Ph6P ducrng don vi SCS'

- Phuong ittap Auong don vi x6c dinh boi nguoi

su dung.

4. Cic phuong phip di€n toin doan sdng

- Phuong Ph6P s6ng d6ng hoc'

- Phuong Ph6P tre,

- Phuong Ph6P Puls ciii ticn,

- Phuong Ph6P Muskingum,

- Phuong ph6p Muskingum - Cunge 8 didm'

- Phuong ph6p Muskingum - Cunge chuAn'

II. AP DUNG MO HiNH HMS T1MI LU

}iE THONG SONG BA

1. So dd mang sdng

SOng Ba c6 dang luu di chidu

ddi edp 6 lAn chidu rong, khodng

13.5-oo km2. ctridu dii do 380 km'

phAn l6n chdY

Son (340 km)
bidn thuqc Ph
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song Ba ph6t tridn hinh dang dia

trini' uac it'ung, Iop v6 P gio nrrdc

nOn thudng gxY fng ng6P b,ulg u"n

bicin. Sonf Bac6tlihon 100 phu luu c6 chidu dii

hon 10 km, nhung chi c6 4 phu luu chinh t6c dOng

Oan aOng chdy sOng Ba li : phu luu Dak Po C0

nam phil bo irii vi 3 phu luu kh6c li- phii bd

fnal ia : phu lrru Ba A Dun, phu luu Krong Nlng

vd phu luu sOng Hinh.

Mua l[ trOn ddng chinh sOng Ba k6o ddi ttt

thang tX ddn th6ng XII vI chiu t6c d6ng cua. khi

tt^t ia sudn DOng vd TAy Trrrdng Son' t'rrgng dong

12 + g ddng chAY nam va

chdY 53 l/s'km'' Ba th6ng

g ddn- lon nha't chi€m 62+64 o/o

luone dong chdy nam vdi moduyn ddng chdy trung

it;ir"sil Eztlr.t-'. Th6ng XI io tttottg ddng chdv

lon nha't vdi moduyn ddng chdy trung binh 70 +11

l/s.km2chidm 26 + 27 Vo ltong dong chAy nam'

Hdng nim trOn luu vuc sOng Ba thuong, xuat

hiOn tn-3 ddn 5 con lfl vd thtlong li con l[ m6t

ii"tt, Ao*g qu6 trinh tron c6 nh6nh lon doc'

nftantt 
^uO,tg 

thorii hon 16 rOt' Thoi gian l[ k6o d)i

: * i ngav,itong d6 thdi gian lI lcn trung binh dat

25 gio, dao dong trong khoing lS 
+,1! gio' V6i

fuq;S rnuu t.ung binh c6 the coi ld nho nhAt so v6i

cac iuu vuc song l6n tren 16 nh th6 nudc ta' tuy

nhi€n chiu t6c don-e manh ciia clc yeu td nhiOu

dong thoi tiet nen l[ tr€n luu vuc song Ba mang

tintr"ctra't l[ midn nrii v6i biOn dO dao dOng I6n' tai

tram Ciing Son (c6 dien tich luu vuc 12'800 km'z'

chicm 9{JVo dion tich todn luu vtrc) bien d0 l[
trung binh datT,l2 m vi ldn nhdt dat t1i 12'12 m'

cuirn-s sudt l[ lon nha dat toi L52 mlh'

Vai pftan lon luu vuc thuoc l6.nh thtj phia Tay

Truong i;on nhrrng ctrd do dong chl{y lu tr€n luu vttc

song ia mang tffi cha't cria clc sOng thuoc che do

ktri-nau Dong Truong Son vA mang tinh chdt tU cria

c6c luu uu. nh6 c6 dO ddc dia hinh l6n' Nguy0n nhAn

cria hiOn tuong niy ld su phAn bo lugng mua theo

khOng gian .,jo tr'ru vuc do t6c dQng cria ydu to dia

trintr.-Cild do khi hau gi6 mia dn dinh tron l1 nh th6

TAy NguyOn thuOc luu vr.tc sOng Ba di bi c6c nhi6u

AOng t[Oi tict xo6 nhod, luong mua phxn phoi trong

nam ra't mp trung, th6ng c6 luong mua lon nhat

thudng rdi vdo th6ng X' XI trong khi khu vgc TAy

Nguyin ludn mua thang lon nha/t ln thdng-VIII' IX'

rriqng .ou t n ldn nhditren luu vuc song Ba chidm

ti irqng l6n so vdi luqng mua nlm, th{rn chi luemg

mua ngiy l6n nhdt chi€h tdi 25 + 40 % luong mua
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trung binh nhidu nim nr phia tAy
sang phia dOng luu Ud ttrOng
d6'ng ddu luong mua n roan luu

So dd tinh toin mua - ddng chdy luu vuc s6ng
Ba duoc rrinh bAy ftan hinh I.

2. S6'li€u tinh toin

Qua sO liOu thdrrg kO clc tram mua tr€n luu vuc
cho thdy, sd lieu mua tr€n luu vuc s6ng Ba khl it vd

Chdng t6i di 6p dung m0 hinh tinh diOn toan
mua hl trcn luu vuc sOng Ba nam I99gvi I dy ra l[ lich sri ciia hdu hei chc
tinh

- Sei licu mua : sti dung s6 liOu mua gio cria cic
tran l[ 1998 vd 1999 rai cAc rram An KhO, yaunpa,
Cring Son dd thri nghi€rn rn6 hinh. Ngoii ra bei
sun_q mua n_rdy tai c6c tram plei Ku, Chu Se, M
Drac, SOn_e Hinh, Ea Knop, Son Thinh, Krong
NIng, Midn Tay dd tinh trong s6 c5c tram rnua.

- S0 liOu thdi doan gid c6c rrAn li cAc nirn
1998 vA Cilng Son duoc nOisuy bin_r
phdn md ftinh 2a +4b) vitAuoc aung
oe Ktem

,r1

[: iu * ,3 K l, *,1' ?,,=:i't

I r-r ,_lb

Dong chty rruc tiep
duoc tinh to6lr tu mua
hiOu qui theo phuong
ph6p duong don vi Clark.
Dua trOn khli niOm co
bdn, nudc duoc trui rn6t
thdi doan ngdn trong luu
vuc - trong ddt, tren mdt
v) lrong kenh dong vai
tro quan trong trong viec
chuyen luong mua hiOu
qud th)nh dong cha;.
Phuong phdp Clark yOu

cAu ba thOng s6 dd tinh
mot duong qui rrinh :

thoi gian tAp trung nudc
cua luu vuc, h0 sO luon_q

tri vi mdt quan hC duong
cong thoi -eian - diOn

tich x6c dinh diOn rich

+- Hinh /. So dd rrang
lu6i tinh to1n mua -
ddng chAy luu vuc

sOng Ba

,4n i,.[rr= Ee;iin

,,1.rx6gra Earir.l

\
{

l-iiua Air'&LH
\".,,

lung 5on

9un6 Hinl'r Elalirr,
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Hinh 2a- Duong qu6 fiinh hnr luorg liithu. c do fiam
Ctng Son tr)9h ngiy l3-)O-1998

de'n l8h ngdy 17-K-198
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Hinh 2b. Duong quA hinh luu luong lii d6 rrOiisuy rheo
gid tam Oing Son tr) th ngiy l3-X-199& : :i:

18h ngiy l1-)fl-1998

8000

q

5 6000
d

c
B.

= 
4000:

J

0 50 , 100 15o no 250 3oo
, Thdi gian T (gid)

Hinh 3b. luu luong Ifr di n6i suy rheo
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Thdi gian T (gid)

Hinh 3a. Duong qu6 tinh luu luonglfi thuc do tr4m
Cxng Son tir4h ngdy t9-K-199

dcn24hngi,y 30/X.lt998 .

tinh to6n ciia ddng chdy phan bd tren luu vuc ddn
cria ra ciia luu vuc vi li mot him cia thdi gian.

Ddng chdy co biin duo.c.x6c dinh theo phuong
ph6p tridt gi6m (Recesion) theo phuong trinh sau :

Q = Q"(RTIOR) "al

trong d6 : Q - luu luong tridt giim, Q, - ddng chdy
ban ddu trolg kOnh, RTIOR - ddc tinh ciia luu vuc,
nAt, thdi gian tinh bing gid khi bit ddu girim.
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Hinh 4b. Dudng qu6 trinh luu lucrng lfr dd noi su1

theo gid trarn Ciing Son tir lh ngiy l-Xll-1999
dcn l5h ngdy l0-XII-1999

trong d6 : Qi - lrru luong thuc do tai thdi di€in i,

Q - Si6 tri trung binh cria luu luong thuc clo. e"; -

luu luo.ng tinh to6n tai thdi diern i, N - teing sd so
lieu tinh to6n.

Neu tri sd R2 > 0,75 lI kdt qui tinh toirn dat
ch{t luong rot, c6 the dirng dd du bio.

Kel quri rn6 phong qu6 rr.irrh mua - ddng cha1,
lfl tai tram Cring Son duoc rrinh bey tren hinh 5- 7
vd bdng l-3.

1 000

o 50 
int3, nn", [13, 

2oo 25o

Hirth Aa. Dudng qul trinh Iuu luong lfr thuc do
tlam C[ng Son tir Ih ngny I-XII-1999

dch t5h ngAy IO-XII-t999

trong d6 : Q - luu luong nudc (.t/r). r - rhoi gian
(giey), x - khoring cdch doc theo chidu dii sdng,
q1 - Iugn_e nhAp khu gifa tr€n don vi chidu ddi k€nh,
c - gia tdc s6ng theo phuong x duoc tinh nhu sau :

dol oc- -l '. u- -dAl, 285,,

trong d6 B - chi€u r6ng l6n nhdt cria mar nu6c,
A- dien tich mat cit (rn'), g,- d0 ddc d6y kenh

Phuong phirp tOi uu rh6ng sO duo. c su dung d€
xLc dinh b0 thOng sd phn hop cria rirng luu vuc.
Trong mO hinh tdi uu rhOng sO, hdm muc riOu li
tdng tri tuy€t <lcii sai so nh6 nhA't, hdm muc rleu
duo. c xlc dinh nhu sau :

N
z =>le.Q)_es?)

r=l

trong d6 : Z - hdm €u, e,,(r) - giii tri ddng
chdy quan tric rai t n t, e,(r) - _qie tri OOng
clrAy, tinh to6n tai th r.

Phuong phlp Univariare Gradienr duoc sii dung
de dd tinr t6r uu b0 thong s0 cria m6 hinh.

De kidm dinh sai sO ciia m0 hinh chirng r6i di
su dung chi ti6u Nash l3 | duo. c xic dinh nh-u sau:

,v _. N

>.(Q,-Q)' -L(Q,-Q",)'
^2 _ t

N

il0,-of

- 

ThLlc do

{
E 2500

('l

9'2ooo
g
J

rhai gi?l r tgidl 
1oc

Hinh 5. Dudng qui trinh thuc do vi t(nh ro6n nrua
- ddng chdy l0 rram Cring Son - sOng Ba

tit th ngAy l3-Xl- 1998 derr l8h ngty l7-XI- 1998
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Hinh 6. Duong que fiinh thuc do vd tinh to6n mua
- dQng chdy lii tram Crrng gon

tir 7h ngdy l9-XI-199.8 ddn22h ng 998

Bdng I. K6't qui tinh toiin mua - dd
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. 1617 13 s72 s4s23 2610 2488 4 2830',2795 g 16t7 1515 14 g57 g3424 2680,2561 5 2771 2763 l0 1580, 1533 , 15 g4r szir4-xr-e8 6 2jr1 .2.132*, , li l;i; r4et .,, ,, .16 yz6, ,.91,1| 2750 2634 7 2560 ;2697 r2 r5r3 t44g :. lt 9io, 900
? 2.825 2707 8 2623 
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. . 2890 2t80 9 2587 2616 ' '',14' 

1457 . 14084 2850 2807 l0 2550, 2516 15 t433 t3gi :

5 2810 2778 I I 2s47"t2535 16 11 t4i0 1r.74 ' 
.
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Hinh7. Duong qu6 trinh thr.rc do vi tinh to6n mua _

, , ddng chdy lfl fiam.Ging gon - s0ng Ba ,
tu 15h ngdy l-)il-1999 ddn 4h ngdy 8-)OI/1999
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Bdng 2. Kel qui tinh to5n mrra - ddng cha'y l[ tram C0ng Son - s6ng Ba
til 7h ngay 19-Xl-1998 ddn22h ngdy 30-Xl-1998

Thoi gian Qrruc,ro Qrinhr,ln Thdi gian Q,nu".ro Qrinhroirn Thdi gian Qrhuc,r,, Qrinhr,,in Thdi 9i2h Q,nu.ru Qrinhroin
T (gid) (mt/s) (mt/s) T (gid) tr43/9 (m3/s) T (gid) (m3/s) (mr/s) T (gid) (m3/s) (m3/s)

l9-xI-98
1
8

9
l0
ll
t2
IJ

14

t5
l6
11

18

l9
20
2I
22
z3
24
I
2
J

4
5

6
7

tJ

c)

10

11

12

t3
14

l5
t6
t1
l8
t9
20
2l
22

1040 1081
1055 tt10
1070 1260
1120 1349
1 170 1439
1255 1528

1340 1618
1500 1780
1780 2011
2147 2243
24tO 2415
2650 2106
2tt30 2938
2910 3233
3290 3540
3630 3841
4060 4158
4530 4636
4850 5t 14

52tO 5570
5650 5935
6120 6299
6560 6664
6960 7069
7410 753n
1L)40 7999
8320 845r
ri690 87ti6
n940 9031

9160 9215
9340 9341
9440 9340
94ri0 9340
9440 9339
9340 9218
9130 8962
n930 8646
rt550 8338
8140 f1067

7760 7795
7 410 7 531)

7060 7309
6790 7079
6605 6n49
6420 66'70

6285 6535
6150 640i)

6100 6265

6050 6131)

5960 5995

9

t0
l1
l2
13

t4
l5

21-XI-98
t6
17

l8
t9
20
2l
22
ZJ

24
I

2

A

5

6

7

8
()

10

1l
12

13

14

l5
l6
r'7

l8
l9
20
2l
22
ZJ
aA

I
2

4
5

6

7

8

23.XI.98
9

5870 5862
5800 5130
5730 5591
5660 5465
5590 5341
5510 5259
5430 5111

5325 5096
5220 5014
5100 4932
49tt0 4850
4815 4'769

4650 4634
4450 4456
4250 42't'7
4050 4099
3850 3920
3655 3'756
3460 3595
3280 3433
3100 32'72
2950 3ll0
21300 2957
2680 2848
2560 2138
2480 2628
2400 25t8
2330 2409
2260 2299
2195 2228
2130 2193
2015 2158
2020 2123
1980 2081
1940 2052
t920 2011
1900 1981

1880 1946
1860 191 I

1840 l8tt4
1820 1905

t823 1926
182'7 194'7

1830 1968

I 863 l9ti9
In97 2010
1930 2031

1993 2051

tn{? )i1)

23
.,, 

^
I

2

A

5

6

7

ti

10 2120 2093
il 2161 2t27
12 2213 2161
13 2260 2207
14 2307 2247
15 2353 2281
16 2400 2321
l1 2410 2361
18 2540 2407
19 2610 2441
20 26t1 2487
21 2623 2527
22 2630 2534
23 2580 2494
24 2530 2454
| 2480 2415
2 2417 2315
3 2353 2335
4 2290 2296
5 2213 2256
6 2131 2216'7 2060 2164
8 2003 2110
9 1941 2056
10 ltr90 2002
I I 1840 1948
t2 1190 t8L)4

13 1140 1840
t4 1693 1786

15 1647 1732
16 1600 1685
r7 1563 1652
l8 1521 1619
19 1490 1587
20 1463 1554
21 1431 r52r
22 l4l0 1488

23 13ri7 1456
.24 r 363 1423
l 1340 1390

25-XI-98
2 r3t7 1358

3 1293 1325
4 12'70 1295
5 1253 1289
6 123'7 1282
7 1220 t2'76
8 1203 12',70

9 il ri7 1263

10 I 170 t257
11 1163 1251

t2 tr51 1245
13 1150 1238
14 1167 1232
15 l 183 t226
16 1200 1268
r1 1257 1334
18 1313 1400
19 1310 1466
20 t4l3 1532
2r 15'7'7 159n
22 1680 1663
23 1830 n2L)
24 1980 1795
1 2t30 1882
2 2290 2024
3 2450 2165
4 2615 2301
5 2180 2449
6 2900 2590
1 3020 2107
u 30n0 2806L) 3140 2906
l0 3240 3005
l I 3340 3104
t2 341)5 3204
13 3650 3303
14 3'795 3413
t5 3940 3641
16 4085 31320

1'7 4230 3994
18 4360 4l6n
19 4490 4346
20 4640 4531

2t 4190 4128
22 4965 4919
23 5140 5r l r

24 5330 5214
I 5500 5410
2 5130 5546
3 5U80 5682
4 6020 5n17

5 6160 5953
6 6210 60U9'7 6340 6224
rJ 6370 6236
9 6420 6241
10 6390 6246
l 1 6300 6252

27-Xt 98

t2 6l 15 6211

13 59n3 6033
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Bdng 2 (ticp theo)

Thdi gian Qrh^rc do Qrinh ro6n

T (eid) (m'/s) (pqfl
t4 5850 5855
15 5580 5676
16 5310 5498
r'7 5020 5320
18 4760 50'7
19 4450 4787

20 4150 4496
21 3890 4206

, 22 3600 3915
23 3370 3705

. 24 3150 3516
| 2940 3327

2 2745 3137

3 2550 2948
4 2445 2759
5 2340 2589
6 2245 2485
7 2150 2380
8 2080 22'16

9 2010 2l7l
l0' 1955 2067

1.Xrr-99
15 1ll0 rl79
16 1155 1236
r7 1200 1293
18 1250 l35l' 19 1300 1408

.20 1325 1466
21 1350 1523
22 1410 1580

23 1470 1638

24 1530 1695

I 1590 1353
2 1637 l8l0
3 1683 1868

4 1730 1940
. 5 1850 2025

6 1970 zr09
7 2090 2193
8 2225 2278
.9 2360 2362

10 2460 2447

I I 2560 253r
t2 2650 2622

13 2740 2155
14 2825 2888
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Thdi gian Q,nq"uo Q,i4,oan
T (gid) (m'/s) (nr'lst

11 1900 1962
12 1855 l90l
13 1810 l87l
14 1760 1842
15 1710 l8r2
16 1680 r'782

l7 :1650 1752
18 1630 l'123
19 1610 1693
20 1580 1663

2r 1550 1634
22 1520 1604

23 1490 1574
24 lno 1548

l 1450 i53l
2 1433 1514

3 r4l7 1497

4 1400 1480
29-Xr-98

Thdi gian Qrhgcdo Qrin!roin
T (gid) (m'/s) (m'/s)

Thoi gian Qrlq"do Qri4roln
T (gid) (m'/s) (nr'/s)

4 1075 ll45
5 1067 I 133

6 1058 ll22
7 1050 llll
8 1042 1103

9 1033 1096

l0 1025 1089

I I l0l7 1082
, t2 1008 lo'14

13 1000 1061

14 993 1060

15 985 1053

16 978 1046

r7 97r 1038

18 963 l03l
19 956 rO24

20 949 1017

21 942 1009
30-xr-98' 22 936 rOO25

6
1383 1463
t36',7 1446

1350 1429
1333 l4l2
r3r'7 1395

1300 1379
1283 1362
1267 1345
1250 1328
1237 13ll
1223 1294
r2t0 1283
tr97 12',7r

1183 1260
1170 1248
I160 123',1

1150 1225
1140 l2l4
tt27 1202
ll13 119l
l100 rn9
t092 1168

1083 1156

'7

8

9
t0
11

t2
l3
l4
l5
16
t7
18

l9
z0
2l
22
23

24
1

2
J

B""e 3 . 6 1"" lr"\ ,,'""t@ to#'u,'ry
ffiFiE1"a'{"-a,'"\'*Tjdjgi1'Q.lg"mQ.in4.oi."Tj9,!|a.nQ.1''"*Qtinht.,in
r (eid) (q,/s) (m,/s) r (sid) (lnb @1g_ r (eioi @19 dq- r (eid) (m3/s) (m3/s)

15 2910
16 2960
r'7 3010
18 3190
19 3370
20 3500
2t 3630
22 3790
23 3940
24 4170
| 4464
2 4760

3lxril99
3 5070
4 5180
5 5270
6 5460
7 5650

'8 5830
9 5980
t0 6150
I I 6390
t2 6400
13 6320
t4 6180

15 6040 5892
16 5830 5717

t'7 5610 5540
18 5400 5363
t9 5220 5186
20 5000 5009

2t 4720 4822
22 4370 4616
23 4120 4409
24 3900 4203

I 3700 4017

2 3625 3846

3 3550 3674
4 3515 3503
5 3480 3425
6 3455 3371
7 3430 3316
8 3345 326r
9 3260 3206
l0 3050 3151

ll 2840 3096

t2 2890 3046
13 2940 3006
14 3050 2965
15 3160 2925

16 3135 2885

l7 3110 2845
l8 3045 2805

19 2980 2',165

20 2895 2738
4lxril99

21 2810 2715
22 2740 2692
23 2670 2669
24 2600 2646
| 2640 2623

2 2623 26(n
3 260'7 2577
4 2590 2554
5 2540 2531

6 2490 2508
7 2440 2485
8 2433 2462
9 242',7 2573
l0 2420 2743

ll 2650 2914
12 2880 30tt4
13 3l l0 3254
14 3335 3425
15 3560 3569

3021
3155
3288
3421
3554
3721
3904
4088
427 |
4455
4639
4820

4973
5126
5280
5433
5569
5680
5792
5903
601 5

6126
60?6
5984



Bdng 3 (tiep theo)
Thoi gian 

Qthuccro Qrinhr.,,in
T (gid) (mr/s) (m3/s)

Thoi gian 
Qrhuc do Qtinh roin

T (gid) (m3/s) (m3/s)

8 3130 3257
9 3060 32t3

6lxrv99
l0 3235 3169
ll 3410 3125
t2 3585 3190
13 3160 3380
14 3835 35',70

15 3910 3160
16 3920 3950
17 3930 3949
l8 3950 3901
19 3970 3852
20 3950 3804
2t 3930 3156
22 3875 3708

Thdi gian Q,hq",rn Q,inr',oa,n Thdi 9i?h Q,nn ,rn Qrinhroin
T (gid) (m3/s) (m3/s) T (gid) (rn,/.) (r1l)

l6
t7
l8
l9
20
2l
22
z3
24
I
2

J
A

5

6

1

3330 3488
3r00 3401
3100 3321
3100 3246
31 15 3166
3130 3186
3205 3315
3280 3443
3480 3572
3s40 3565
3555 352r
3510 34'77
3500 3433
3430 3389
3315 3345
3200 3301

Tai tram thuy van Cring Son, kdt quri tinh to6n
3 trAn lii didn hinh gdn dAy nhdt xdy ra vdo th6ng
XI-1998 vd th6ng XII-1999 khl phn hqp vdi sd
liOu thuc do, ddu c6 chi sd R'(Nash) vuot qu6 0,75.
TrAn lfl tt ngdy l3-XI + l7-XI-1998 c6 R2 = 0,81,
trAn l[ tu ngiy l9-XI + 30-XI-1998 c6 R2 = 0,8,
trAn lfi tu ng)y l-XII + 8-XII-1990 c6 R2 = 0,78.

Kcl quri tinh toan cho thdy, mO hinh HMS c6
the ding dd du bao ddng chdy cho luu vuc s6ng Ba
vd c6c luu vuc khdc o khu vuc midn Trung, phuc
vu viOc phAn tich, du b6o lfi lut ving ha du n6i
ri0ng vd ph6t tridn tAi nguyOn nudc trong luu vuc
n6i chung. DO chinh x6c ciia kdt quri tinh to6n cdng
cao neu sd tram mua trong luu vuc dii dAy, sd lieu
mua do dac chinh x6c vd dai bidu cho luu vuc.

Bii b6o duo. c hoin thdnh v6i su h6 tro ciia
chuong trinh khoa hoc co bin trong linh vuc khoa
hoc tu nhiOn.

TAI LIEU THAM KHAO

lll NGUIEN VAN r.Ar (1987). Nghien cuu rrng
dung m0 hinh to6n thu! van tinh ro6n dong chdy
sOng nhiet d6i am ryiet Nam). [lQn 6n PTS KHKT,
Hd NOi, l25tr.

[3] J.E, N,{SH and J.v. SUrcLI , 1970 : River
Flow Forecasting through Conceptual Model.
Joutnal of Hydrology, Vol. 10, 282-290.

[3] Hydrologic Modeling System HEC-HMS,
Technical reference manual (2000). US Army
Corps of engineers.

t4l T4p bii giring "L! thuyet vI rlng dung m6
hinh HEC-HMS trong tinh to6n thuli vin". Khoa
sau Dai hoc, trudng Dai hoc Thuy loi.

SUMMARY

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

Nowadays, different models were used for
calculating rainfall-runoff for predicting flooo,
constructional design and exploiting the water
resource on basin such as Tank model, HEC-'l model,
and HMS model... However, base on oractical
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 R2 > 0,28
for all three floods), we can confirm that HMS is well
for prediction of flood on basin of Ba river.

Ngdy nhdn bdi : 20-8-2003
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3820 3660
3760 36ll
3',700 3563
3640 3509
3580 3446
3520 3383
3453 3320
3381 3257
3320 3194
3330 3130
2940 2912
27r0 2676
2250 202r
1870 1933
1690 1844
1570 t756

15 1510 166'7

16 1500 1579
t7 t490 1516
18 1475 1495
19 1460 1413
20 1445 1452
2l 1430 1430
22 1425 1409
23 1420 1387
24 1420 1366
I 1410 1344
2 1401 1323
3 1403 1302

8lxlll99
4 1400 1280
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