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KS. Bui Dat Tram
Tram Dy bdo va Phuc vy KTTV An Gzang

I TONG QUAT . , : :

‘Do tam quan trong dac biét do1 v(i san xuat va cudc sdng, nén md h,lnh cdn
bing nudc cho cde; luu vic, song dd .va dang duge nhiéu nha khoa hoc nhleu cg -
quan ngh1en ciu caa nhleu nuéc trén the gidi quan tam. x FR ;

.Tong quat, xét. theo thyi doan can bang, ¢6 thé phan ra céc 1oa1 mo hlnh sau

+ Can bang mIo’c theo nim hoac mua, dlen hmh c6 mo hlnh SEMOD

" 3}+ Can bang nu’oc theo thang, dlen hlnh cb mo l'nnh TANK V R
¥ Can bang nu’o'c theo thoi doan ngan hon co cac md ‘hinh todn tridu. ,
“P6 1a cdc mo hinh can bang nuee tu nhlen ngay nay the gigi cung dang chu y' o
'd€n céc dang mb hinh can bing nudc thiy loi, md hinh can bang nu'oc trong cédc :
hé sinh thai..

Nhin chung, cic mo hinh: can bing nuéc, dila tu nhién, hay thﬁy 1oi hodc
~sinh thdi deu la céc mo hinh todn rat cong kénh va cuc ky phurc tap bao gom
‘mot he thong nhleu b1en so thong so thong qua cac loglc toan hoc de d1 den

’d1en dat logxc hoa hoc vat 1y hoc cua cac blen s6. . o
 Sau day xin g101 thleu md hmh can bing dong chay thang VANDEWIELE ma'j,
chung 61 da ing dung va tien hanh thanh lap chtio’ng trmh tlnh toan (theo;
ngon ngu’ FORTRAN IV) cén ‘bing nudc cho luu_ vie song "'Niger (Méli' = Chau
Phi) va luu vuc sudi O Tic Xa ( Vang Bay’ Nu1)An Giang - Viét Nam) trong thol»{"
~_gian cong tdc tai WAR - DEDOC Italia - Mé hinh nay mang ten tdc’ gid- dudc’

cong bo vao -cudi nam 1991 khong co chuong tmnh tlnh cho may tmh kem theo

II CAU TRUC MO HINH
. 1- C4u tric t8dg quat ERE ' ‘ DR e

-~ Cau tric tong quat cua’ mo hlnh cho mot 1u’u VlIC km du’o‘c bleu thl o’ hlnh 1.
‘ trong do SET T T oA fa : , £
| - Tong hop hai yeu to hIong mua thang Pt va luong boc h(n kha nang 'E, du'oc:
o xem la “mput nguoc 1a1 1uong dong chiy tal mat cat xuat hm duoc :-iem la‘
o output” clia mo hlnh con t la thol glan (thang) ’ S
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Hinh 1. M hinh dong chdy t6ng quét

- Lugng mua Py va lugng bdc hai kha néng K. chiu sy dnh hudng truc tiép cia
nhiéu hién tugng thoi tiét, dia hinh, sai s§ do dac va tinh khong dong nhdt clia
lgng mua trong sudt thdng. Béi vay q, duge xem nhu mot bién sb. ngau nhler
N6 chinh 1a k&t qua eda mét ham sé xdc dinh Py, va cia do léch ngiu nhién u; .
Ham s6 xdc dinh nay dude goi la ham loc dong chdy ma output cia né duge goi.
la d,/: Méi lién hé giita output d; cia ham loc dong chay va output q; cia mit
xuat~1Lru theo hmh Ita co th€ bi€u thi ‘bing cong thie (1) ‘

J"'AJ“+ut;ﬂ:;: f&ﬁ?;*  ¥f ?; éf

0 day ala tham s6 bién 601 RG rang tir (1) thay ring o = 1 thi khong c6 su
bi€n ddi nao ca. Trong todn hoc dd xdc nhédn-cic gia tri tAn sudt (P) cda cdc do
léch khong déng nhat clia mdt y&u t6 quan tric nao dé (X) tuan theo quy luit
bign déi logarit t6 ra khong phu hdp khi bi€n s§ (X) qué nhé. Trong truong hdp
nay khi q. quda nhé nhu vio diu miia kho chdng han. Do"dé dé giai quyét mau
thudn vita néu ra, sé nhén duge mot gla tri trong khoang (0,1) 1a théa hiép giita
hai cye tri cha (1). Va nhu' the do lach ngau nhlen ut dUCfC bleu dlen nhu sau:

nghla la Ut s& nhan hai gia tr1 trung binh 0 va pthdng sai la: 82
. Téng ho’p lai ta c6 cau truc md hinh tong quédt nhu sau

%/q—\/_'*'ut
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- 2- Cdu trdc lgc tdng qudt -

Output dt du’dc xem 13 mot ham s6 clia hrdng mua luen tal va qua khu



Vi lugng bdc hoi khd néng
€t , €t1, €2, €t3 -

Vi vay loc dong chdy & hinh 1, tam goi la “loc nhxeu vé phia sau”.

Tir luong mua va lugng bac hai kha ning clia hién tai va cda qué khd, ching
ta c6 thé xac dinh duge tri so m, mot dai lugng diing d& biéu thi trang thai cla
luu vuc vé d6 dm dat, néi cach khac 12 lugng trit nuée cha luu vige ¢ thai diém
cudi cia thdng thi t:

m = Meq+ Py - Tp - dt . 8)
O day: : -
114 lugng béc hoi tthC t€ cda. thang thi t, con luong dt diIO’C tach lam hal
thanhphan , Lo o ‘ : A , P Lo
+- Lu’ong thdo cham St
o F Lugng thao nhanh ft
'vataco R E R T NS R TR A T L R o
: : dt St+ft I A A SIS 5 N (4)
Lu'ong thao cham c6 thé xem 1 dong’ chay co ban (base ﬂow) va lucng théo -

. nhanh 12 dong chay truc tiép (direct flow). Sy phan blet nay cé thé cho thay o

o trong cac md hinh dong chay théng. Va 5, rang Ty, St ft déu la ham s& cia pt, e .
VA Mg e :

._,_,:',‘,s ,— s (pt, et mtl) e s Ben i Sheel o _— (6)
ft -*-,f (Pt, et mtl) T IR LR v 1Y) G

o Tong hop la1 ta cé. he thong cau truc ham loc nhlf sau

PINESRE NS

'Tﬁmt = mt—l + Pt ry -dy

rt-':r (Pt, et mt-l) ol et
| S¢=8 (Pr, € Me1)
| =1 (ps e Me1)

- 3- Cachamsobochdl I L
Ee tlnh du’o’c lu’dng boc hdl thUC te rt, co heu tn st quan trong can that su 1qu

¥

jolei

W, =P+ mt-1+ ) L e r Sty Lag 2 s E ,_(8) o




Trong dé: '~

‘W, : lugng nudc sdn c¢6 eta luu vyc trong. thang thi t-

m; : hugng nudc triy san c6é cua thang trude duge nhan hai gia tri hoac la
bing Iuong trit nude sdn cé thang trude (néu cb) hodc 1a bing 0, tic la:

me;’ = max (mgg, 0) , (9)
Hién nhién ta c6:

1y tdng theo e, va wy
ry = 0 khi wy = O-hodce; =0
ri<e var<wg -
i > e khiwi= — o
Hai phuong trinh tinh lugng bdc hoi thu’c te duac dung trong mé hinh la
- Percmg trlnh thi nhat

L»'-v-’“ Feranesatd R

Sy = ’ “min [et (1 ai o ) Wt] | (10)

O day ai la mot thong 56 (ro ho’n la mot hang s6 khong blen d01 theo thcn
gian s& dugc ubc lugng trong qud trinh diéu chinh mé hmh) va: tu (10) de bdo
 ddm y nghla vat Iy ciar, glcn han uac lu’o‘ng cua a1 la MR

: : 0<a1 <1

B Phuang trinh thit hai:

r,.= min {wt(llq”""’““) oSy Hhmos o (11)

Va cung dé dam bao ¥ nghla vaﬁ: ly cda rt, tir (11) ta'c6 gidi han lIO'C hrcfng cia a; |
a; > 0‘

4- Phu’dng trlnh dong chay cham o :
Dong chdy co bdn - dong chdy chdm - c6 tdc dung lam gia tdng lu’dng trit nudce

" cda luu vuc va duge biéu thl

: St —732 (my P 1 ’ . (12)
0] day: ag va by 1a tham s6. Trong thuc hanh K:r! va b1 ¢ tuong quan véi nhau.
‘Song quan hé dé khé uéc lugng va x4c dmh Bm vay, b; thuang su’ dung 4 tr1 so
= bl_O b1-1/2 b1-1 vab1_2

va ag trd: thanh tham s6 ph01 hdp trong qud. tmnh ,dleu chinh md hmh

11



5- Dong chay nhanh :

Dong chay nhanh phu thudc vao ligng miua py va céc yéu t6 khi ttmng khac
nhu e, 4o &m luu vuc,'lugng tri, dia hinh, thdm phi thyc vat cung v6i cdce -tinh
chat 1y hoc cia luu vue, N6 duge tinh todn thong qua mot s8 tham sé:

ng = py - Ty (et / Tt ‘ (13)
Ham nay chi rd lugng mua hiéu qua glam khi lugng béc hoi kha nang ting,
va né dong bién v6i pt Trong nhung tran mua lén thi:

g = Pe - Ty ’
Qua qud trinh nghién cdu dng dung, chung t6i thay phﬂdng trmh hiéu qua
nhat dé mo ta dong chdy cham la:

ft—'a3(mt1) Dy Mg Tt o L s R (14)

ddayagvabglacacthamso ) ' ‘ SRR

Phuong trinh (14) thé h1en su bién déi tong hop cia hrcmg trit meqt do Am
tidm tang cta luu vyc la ngudn gbdc cia dong chiy truc tiép, mot bd phan caa
hrdng nuge di ra.ngoai luu vire mau le.

Mot lan nita-ching ta thdy az va b2 hau nhu tuong quan nhau. Riéng bs, ’srong
thlIC hanh' cho dugc bdi4 tri. 80 sau: el :

by =40 b2-1/2 bz—-]. vabg.-.:,Z ot v -
~ cdn ag trd thanh tham so phoi hgp trong qua trmh dleu chlnh mé h,mh

Tong hop lai ta ¢ hé thong cédc phﬁo‘ng trinh loc chi ti&t nhu sau:

B rt:,x mln [et "al t/es Wt] ' (C) i
N|ry=min" [wy (1 e °/al), et]

St = as (mt-l-).l" |

e b
A= as e HPene >0

Tu he thong phuo‘ng trmh loc ch1 tlet nay, thay co 3 tham so 11en tuc a1, 8.2,
a3, va cb 2 tham s rdirac 1a by va b2

_ Trong thuc hg.nh bing cdch cho by va by nhiing gia. tri cu the véi hé thong
phu’dng trlnh (0] \chung ta tim duge cdi goi 1a “loc chi tist”. ' : '
T 4 tri 50 tuon\g Ung cua by va by ta thu duge 32: “1oc chi: tlet” (ﬁlters)
2x4x 4 32 ER




TIé’p tuc két hgp mdt trong nhiing “loc chi tiét” véi mot gid tri chi tist cda
tham sd bién ddi a, ching ta 5& nhédn dugc “mdt mé h1nh chi tigt”.

- Van dé cot 16i & day la ky thuat md hinh, tidc can pha1 tim ra duge “mdt méb
hinh chi ti&t” tot nhat vdi cdc gid tri hop 1y nhét clia cdc tham s8 lién tuc ai, ag,
va ag de cho gi4 tri nhé nhat cia t6ng binh phuong sau:.

, 2 :
| >(¢a, - ¢/d) (15)
III. CHUONG TRINH MAY TiNH ;

Cén ctt vao cdu tric todn hoc cia md hinh vifa trinh bay trén, chung t01 tlen
hanh viét chu’orng trmh tinh theo ngoén ngu’ FORTRAN Iv. Toan bo chu’ong trinh
gom mot chuong tnnh chinh (main program) va chuong trinh con (subroutine).

- P& dng dung céu tric md hmh va chddng trmh tmh do ag cin bang dong:
chay thang cho, lqu vue da neu K] phan L Ket qua ‘tinh toan sat thu’c t&, cho phepv
trién khai ung dung vao Iqu vr:c vung nh1et do‘l Chau A Chau Ph1..,.. Uu dlemi
16n ciia md hinh nay la khong qud._ cong kenh co he thong cau tric toan hoc vaf
vat, Iy chat ch&: Nho st dung he thong tham so T3i rac (b va a) va hen tuc (a)'

nén qua tnnh dleu chmh md. hmh dé dang, _1t ton thol glan ma chon duoc cac;
ket qua £61 uu. ‘ o : : ‘

1 Vandew1ele G L C Y Xu and Nl«lar-wm Monthly water balance models
on, b ‘smi scale V.U.B hydrologlc (20), Brussels 1991

2. Sals, J.D. J w. Dellsur, V. Yev;;evmh and W.L. Lane “Apphed modehng 9f
! 'hydrologxc tlme serles Water resources pubhcatlons Colorado [USA, 1990
.. 8. Flood frequency, AN MATII modeI FAO 1990

4. IBM fortran/4 computer language series (I II III IV) NeW York USA
: 1990 ‘
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