NGHIEN CUU & TRAO POI

BAI TOAN LUA
CHON MO HINH
THUY LUC
KET NOI V6T MO
HINH MARINE

KS. Trinh Thu Phuong
Trung tdm Dy bdo Khi twgng Thiy
van Trung uong

‘ThS. Nguyén Tién Cudng
Vién Cd hoc - Vién Khoa hoc Cong
nghé Viét Nam

5 hinh thily viin MARINE si dung cdc san phdm GIS tinh todn dong
Mjha’y gia nhdp khu giita tit mua trén suon déc. San phdm ciia méd

hinh rdt linh Agng c6 thé tgo dau vao tinh todn dong chdy gia nhép

khu gita cho cdc md hinh thity lyc dién todn dong chdy trong séng. Van dé lya chon
mé hinh thity lyc da dugc ddt ra nhdm cé dwgc bd mé hinh thity van - thity lyc 6t

nhdt cho bai todn dy bdo lii séng Pa.

1. Gigi thiéu mé hinh MARINE va
van dé két noi md hinh thdy lyc

M6 hinh thidy vin MARINE do Vién
Co hoc chat 18ng Toulouse (Phdp) xay
dung va dugc chuyén giao cho Vién Co
hoc trong khu6n khd clia @& tai nghién
cdu khoa hoc cdéng nghé KC.08-13
thudéc Dy 4n FLOCODS. Sau d6, Vién
Cd hoc va Trung tdm Dy bdo Khi tugng
Thiy vin Trung uong, trong khudn khd
dé tai cdp BO “Nghién ciu xay dung
cong nghé du bdo 1a sdng Pa phuc vu
~ diéu ti€t hd Hoa Binh trong viéc phong
chdng 1d lut” do TS. Nguy&n Lan Chau
lam chl nhiém, m6 hinh nay da- dudgc
nghién ctfu ning lén mit bude 1a md
~phéng va tinh todn, dy bdo nghiép vu
dong chdy d&n cho hé Hoa Binh.

M6 hinh thiy vin MARINE sit dung
cong nghé GIS va md hinh tinh todn

dong chdy tit mua dya trén ly thuyét
phuong trinh bdo toan khdi lugng va
phuong thitc thdm Green - Ampt vdi
tinh ning 12 bd théng s6 phan phdi
phén tich tinh todn cdc dic trung cida
luvu vye, d€ tir d6 thuc hién tinh todn
dong chay gia nhip khu giita trén 10
tiéu lou vuc (cdc Sub-basin dd dugc
phén chia) trén toan luu v1_1'(i 16n ctlia
song Pa.
a. Dit liéu ddu vao ciia mé hinh

Dt liéu ddu vao clia md hinh
MARINE: Bén d6 s6 héa dia hinh
(DEM), ban d5 tham phd, bdn 46 ddt va
ban d6 phan b mua (thuc do va du béo
48 gi¥) - Iu6i chia 50m x 50m, ty 1&
1:50.000. Céc ban dd dugc thé hién &
dang rastor 1am déu vao cho m6 hinh.

S6 liéu dia hinh dugc st dung trén
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gdm 121 mit cit (bao gbém s6 liéu tric

-ngang, tric doc va toa do tifng mit cit)
tir bién gi6i vé Hoa Binh chia thanh 2
doan:

Boan 1: Bién gidi - Pa Vinh: 59 mit

cit do nim 1999.

Poan 2: Pa Vinh - trudc dip Hoa
Binh: 62 mit cit do nim 1999.
b. Phuong thitc xudt va gom nudc tai
cdc mdt cdt trén dong chinh song Pa
trong mé hinh MARINE -

Sub-basin 1 - Mudng Te: Gom nudc
tf mit cdt s6 1 dén sd 23 - tram thiy
vdn Mudng Te & mit cit so 15,

~-Sub-basin 2 - Ndm P6: Gom toan bd

dong chdy trén luu vuc b phan d8 vao
mit cit s6 23 trén dong chinh.

Sub-basin 3 - NAm Giang: Gom toan
b6 dong chdy trén Ivu virc bd phan d6
vao mit cdt s6 30 trén dong chinh.

Sub-basin 4 - Lai Chadu: Gom nudc tir
mit cdt s6 23 dén 32 - tram thiy vin
Lai Chau & mit cit s6 32.

Sub-basin 5 - Ndam Mifc: Gom toan
b6 dong chdy trén luu vuc b phan dé
vao mit cdt s8 33 trén dong chinh.

Sub-basin 6-Quynh Nhai: Gom nudc
tir mat cdt s6 32-53 - tram Quynh Nhai
& mat cit sd 49.

Sub-basin 7 - Bén Ciling: Gom toin
b6 dong chay trén Iuu vic bd phan dd
v30 mit cdt s6 53 trén dong chinh.

~Sub-basin 8 - Ta Bi: Gom nudc ti
mit cit so 53 - 61- tram thuy van Ta
Bd & mit cit sd 62. '

Sub-basin 9 - Son La: Gom nudc tr
mit cit sd 61- 98.

Sub-basin 10 - Hoa Binh: Gom nudc
ti mét cdt s6 98 -121 (dap Hoa Binh &
mit cdt s6.121).

Hinh 1. Cdc mit cit trén song Pa
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Poi véi cdc Sub-basin ¢6 dong chinh
ctia sdng Pa chdy qua, trén dong chinh
c6 tich hgp cdc s0 liéu mat cit, thi ty
cdc mit cit va khodng cdch ctia ching
dugc ding ky trong cdc file *.rug cda
md hinh MARINE. M6 hinh sé& tinh
todn lugng nude trén cdc & luGi (dudc
phén chia trong DEM sau d6 gom nudc
theo hudng chdy clia cdc 6 1u6i va xuat
nuéc tai ting mit cit di ding ky.
Lugng nudc xuit ra tai mdi mit cit
chinh 12 lugng gia nhdp khu gifta gidi
han bdi 2 mit cit.

Tai cdc Sub-basin chifa s6ng nhdnh
cip 1 cla luu vue sdng Pa, md hinh s&
tinh todn gom nudc trén toan Iuu vyc
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song nhanh va d6 vé mit cit cira ra 1a
phan mit cdt (dd duge tich hgp trén
dong chinh) tai ndt hdp luu vdi dong
chinh séng Da. _

Nhu vdy, bai todn ddtra: Sau khi mo
hinh MARINE tinh todn dong chdy gia
nhdp khu gifta va dong hdp luu tai 121
mit cit trén dong chinh séng DA, cin
¢6 m6t md hinh thity Ic gom nuéc ciia
dong chinh, dong chdy khu giita va
dong hop luu tai cdc mit va dién todn
dong chdy tit Mudng T& dén Hoa Binh
(qua 121 mit cét). K&t qué cudi cling
clia phan k&t hgp MARINE va md hinh
thiiy luc 12 tinh todn md phéng va du
bdo dugc dong chdy dén hd Hoa Binh.
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Hinh 2. K&t n6i mo hinh MARINE va mb hinh thily luc
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2. Bai toan ké&t n6i mé hinh MARINE
v6i mé hinh thiy hyc

a. Két noi mé hinh MARINE véi mé
hinh thiy luc FLDWAV

1) Gidi thidu mé hinh va co sé Iy thuyét

M6 hinh FLDWAV (Flood Wave

Model) do phong Thily vdn thudc Cuc

Khi tugng Québc gia Hoa Ky (NWSRFS _

— National Weather Service River
Forecast System) xdy dung nam 1985.
DPay 12 md hinh séng dong luc tdng
quét dung cho dong khong 6n dinh mot
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K,: Hé s& t6n that do sy co hep hodc
md rdng.

(“I;r),. = [%}—(WV—'B),. cos@

“nudc.

h: Myc nuée (m).

x: Khodng cdch doc theo sdng hodc
kénh din (km).

t: Thdi gian (s).

A: Phan dién tich nudc chay (m?2).

A,: Phin dién tich nudc khong chdy
ma chi ¢6 kha ning trit (m2).

q: Lugng nhdp hay xudt luu dia
phuong (m3/s).

chiéu trong long din don hoic phin
nhdnh. M6 hinh dva trén qud trinh giai
hé phuong trinh Saint - Venant md rdng
theo so dd sai phdn 4n trong s6 bon
diém va phi tuy&én bing ngdn ngi
Fortran 7.0.

Co s6 1y thuyét clia mo hinh:

Phuong trinh lién tuc:

00 0(4+4,)

——=t —g=0 1
x a7 M

Phuong trinh dong lugng:

§+Sf+Se}—ﬁqvx+WfB=0 ' )

Vi Van t6c gi6 tuong d6i v6i mat’

Q: Luu lugng (m3/s).

vy: T6c d6 dong bén theo chiéu dong
nudc trong 1d0ng din (m/s).

S¢: P6 doc ma sit.

Se: DO ddc t6n that do xody.

g: Gia toc trong trudng (m/s2).
f: Hé s6 sita chita d6ng lugng.

B: Chiéu rong séng ttng v6i phin
chdy ctia nudc (m).

Wf: Y&u t6 dnh hudng ciia gié6 dén
dong chay.

Pé gidi hé phuong trinh (1) va (2),
mo hinh FLDWAYV, nhém tdc gid da si
dung phudng phép sai phin bon diém
c6 trong s& (so @6 Preissman) va thuat
todn lap Newton - Raphson dé giai.

2) Cdc théng sé trong trong mé hinh
FLDWAV

M6 hinh FLDWAV c6é rit nhiéu
thong s6, v6i mdi bai todn khdc nhau
thi c6 cdc thong s8 khadc nhau. Bai todn
truyén i trong song tit Mudng Te dén
Hoa Binh c6 sit dung cdc nhém thdng
s0: - :

Tap chi Khi tiigng Thuy van * Thang 7/2006




NGHIEN CUU & TRAO POI

Nhom 1
EPSY THETA F1 XFACT DTHYD DTOUT METRIC
Nhém théng s6 miéu td budc thdi gian tinh, don vi tinh todn (m hay feet)
Nhom 2
JN NU ITMAX KWARM KFLP NET ICOND FUTURE
DATA
JN: Téng s& nhanh song trong viéc tinh todn truyén Id.
NU: Téng s& gid tri quantric & cdc bién trén bién dudi va & cdc tram so sanh.
ICOND: Thong s6 miéu ta cdch x4c dinh diéu kién ban diu.
Nhom 3
NYQD KCG NCG KPRESz
NYQD: S& diém trong dudng cong quan hé (Q~H) dang vdng diy & bién

dudi.

KCG, NCG, KPRES: Cic thong s diing cho bién trong d€ tinh todn truyén
1ti do v& dap.
Nhom 4

NCS KPL JNK KREVRS NFGRF
NCS: Tdng s6 gi4 tri chiéu rong (BS) va cidp muc nudc (HS) tuong tng cho
titng mit cit. Gid tri nay 4p dung cho 121 mit cit trén sdng Pa.

Nhom 7 ' ' .

IOBS KTERM NP NPST NPEND

IOBS: Thong s& miéu t4 tai liéu quan tric sdn co.

NP, NPST, NPEND: Céc thong s8 dung cho viéc ty dong tinh hé s& Manning.
Nhom 10

TEH DTHII DTHPLT FRDFR DTEXP MDT
TEH, DTHII, DTHPLT,FRDFR, DTEXP, MDT: C4c théng s8 chi thdi gian tinh

todn két thiic, budc thdi gian in ra file dang bdng, dang d6 hoa.
Nhom 12
NBT NPT1 NPT2 MRV NJUN ATF EPQJ COFW VWIND WlNAGL
NBT: Téng sd mit cit trong doan song (121).
NPT1, NPT2: Gi4 tri bit ddu, két thic in ra file k&t qua.
MRV: S& hiéu sdng chinh ma séng nhdnh d8 vao.
NJUN: Chi vi trf mit ct chd nhap Tuu.
Nhom 13
KU KD NQL NGAGE NRCM1 ‘'NQCM NSTR
KU: Thong s8 m6 t& diéu kién bién trén.
KD: Thong s6 mo t3 dang diéu kién dudi.
NQL: Tdng s6 dong nhanh trén hé thdng séng tinh todn (120).

NGAGE: Thong s6 chi s& mit cit dua vao trong md hinh d€ so sdnh hodc du-

bdo (5).

NRCM1: S& doan song c6 hé s6 nhdm Marmmg
Nhom 18

XT(l, 1) I=1 NB( 1): Théng s0 chi vi tri mat clia cdc mat cit trong song. Chi sd 1 1a
s‘ﬁlrhu' tw mit cit, gid tri nay chay tit 1 d€n mit cit cudi ciing trong nhdnh song tmh
toan.
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Nhém 50

. LO1 (K, J)Ch1 s& mat cat co di‘mg

chay khu gitra.

Nhom 51 . . . .
DG51= OL (L) K, J) L=1,NU.
Ciéc gxa tri dong gia nhﬁp khu giita.

121 mit cdt c6 doan gia nhip khu giita

nén nhém 50 va 51 khai bao lap lai
120. :

Nhoém 52

S6 thit ty mat cit xuat luu lugng tmh
todn dé kiém dinh hay du bdo. '

Nhém 58 , .
(ST1(L,J),L=1,NU) :Gid tri diéu

ki€n bién trén

Nhom 59

Ming thdi gian cia biéu db luu
Iugng bién trén (At =6 gid).

Nhoém 61
Diéu kién bién dusi.
Nhém 78 va 80
MBS td cdc cadp muc nudc va dsd rong
song tuong Wng.
Nhom 89

M6 td hé s0 nhdm Manmng trong
mdi cdp muc nudc.’

¢) Cdch thitc két ndéi mo hinh MARINE '

va mé hinh FLDWAV

S& liéu mit cit duge s& dung 1a 121

mit cdt. Do vdy, théng s NBT=121, ¢6

120 doan sdng c6 dong chay gla nhap..

khu. glﬁ'a NQL=120.

S6 cdp myc nude trong mdi mit cit
1a 7: NCS=7.

Bién trén: Blen Tuu Iu’dng qua tinh
todn phin tich Qbién trén =
0,95QMudng Te.

Bién dudi: Bién myc nudc dudce 18y
12 muc nuSc hé Hoa Binh.

- S6 cdp muc nudc tai mdi mit cit: 7
Sau khi m6 hinh MARINE dugc

chay, két qua diu ra cua mo hinh chinh

1a dong chdy gia nhip khu giita tai 120
doansong dugc d6 vao 121 mit cat

dudi clia mdi doan. Tir diy s& ¢6 mot
chu’dng trinh phu gom nudc tai 120

" diém nhap Iuu nay truy xudt vaofile dir
liéu cia m6 hinh FLDWAV theo 120

nhém 50 va 51. -

Nhu vdy, s6 li€u dong chay gia nhap
khu gitta da dugc tich hgp vao mé hinh
FLDWAYV. biang ky 5 tram thiy vin

-(MuSng Té¢, Lai Chau,; Quynh Nhai, Ta

B va Hda Binh) xu#t luu lugng ra tai 5
mit cit tuong tng d€ ki€m dinh va du
bdo. K&t quid cudi cling ctia md hinh
FLDWAYV la dong chdy tai cdc mit cit

da dugc diang ky do.

"M hinh MARINE va md hinh thiy

- lwvc FLDWAYV d3 dugc chay md phdng
cho ndm 1996 va budc ddu thit nghiém -

du bdo cho mdt s trdn.1d nim 2005
trén song Pa vdi thdi gian dy kién 48
gid. : o

QUA TRINH LUU LUCNG THUCHO
VA TINH TOAN TRAM T4 BU
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Hinh 3. K&t qua. tinh'todn mo phén-g |
béng.md hinh MARINE v6i FLDWAV
tr ngay 1-31/8/1996
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QUA TRiNH THUC PO VA DU BAO
LUULUQNGTRARI GUYHH HHAI

TU15-7172005
010005I||3

——@N-TinhToan
—— GiN-Thuco

360 130 500 570 640 7o 780
. tgi?

Hinh 4. K&t qué tinh todn md phéng
va du bdo (48 gidy) bdng md hinh
MARINE véi FLDWAV tif ngay 15-
31/7/2005
b. Két néi mé hinh MARINE vdi mo
hinh thiy luc TL 2 '

1) Gidi thigu mé hinh va co 5 Iy thuyét.

MO0 hinh thuy lyc TL do vién Cd xay
dung, trong khudn khd cia dé tai
“Nghién ctu xay dung cong nghé\dtr
bdo lii song Pa phuc vu diéu tiét hd
Hoa Binh trong.cong tdc phong chong
li lut” do TS. Nguyén Lan Chéau lam
chii nhiém. Vién Co da chuyén cho
Trung tim Dy bdo Khi tugng Thily vin
Trung wong bd mo6 hinh TL2 ¢6 phin
mi ngudn viét bang ngdn ngit Fortran
9.0, chuong trinh k&t ndi v6i md hinh
MARINE dugc thuc hién tinh todn
truyén 1i md phdng va dy bdo dong
chdy 1d cho song Da.

Dong chdy trong mot doan sdng
dugc md phdng biang hé phudng trinh

Saint Verant 1 chiéu. Trong md hinh -

TL, hé phuong trinh S.Venant dudc sit
dung dudi dang:
04, 00 - -

= ) 3
or  ox 7. _ ®)

60 o 0 oz
> —+ ax(ﬁ y ]+gA[ax +S ) 0 @
Q = Q(x, t): Luu lugng clia dong
ch3y trong doan song.

Z = Z(x, t): Myc nudc trong doan
sOng.

q: Luu lugng phu.

Ac: Dién tich mit cit (ké cd ving
chita). '

B: Hé s& diéu chinh.

A: Dién tich chay.

Sg: Stic.cén day.

Sttc can ddy trong mo hinh TL dudc
tinh theo cong thiic sau: .

n*QlQ|
A2RY

sz

R: Ban kinh thiy luc.
M5 hinh todn hoc clia mdt 6 rudng:

%fi—ngk 6)

V =V(Z) =V(ZO)) - the tich cda 6
theo muc nudc Z. _

P: Lugng mua hoic bdc hUl tai O.-

Qy: Lugng nudc trao ddi gitta 6 dang
xét v6i céc 6 lién quan..

D€ sai phan héa hé phu’cmg trinh (3) _
(4), (5) st dung ludc dd sai phéin
Preissmann. Hé phuong trinh trén dugc
dwa v& hé phuong trinh dai s6 tuyén
tinh va -gidi theo phuong phép. khi
GAUSS.

2) D@ liéu phuc vu vdn hanh mé hinh
TL2 va két noz vOi MARINE

Dé van hanh moé hinh TL, ngu’dl st
dung cﬁn chuan bi cac tep s6 heu dau
vao nhu sau:

- slchungs. txt: Chifa cic thong s6

chung nhu thdi dlem_bat diu tinh, b{_l’dc

Tap-chi Khi tiigng Thuyvan * Thang 7/2006
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thdi gian, cdc théng s6 vé mang song...
- sldoan.txt: Chita cdc thong s6 vé
mit cit ngang.
- slk.txt: Chifa cdc théng s6 vé& nhdm
va bdn kinh thdy lyc cla titng mit cit.

- biens.txt: Chita s6 liéu vé bién

thugng luu va bién cta séng.

- dkins.txt: Chita cdc thdong s vé
nhitng diém cin in ra file k&t qui nhu
tén mait cit cn in ra, budc in.

- z0.txt: Chtta thong tin vé muc nudc
14y 1am diéu kién ban ddu cho md hinh.

- qd0.txt: Chita thdng tin vé luu
lugng ddu doan lam diéu kién ban diu
cho mé hinh.

- qc0.txt: Chita th6éng tin vé luu
lugng cudi doan lam diéu kién ban ddu
cho md hinh.

- ruongs.txt: Chita c4c thong tin vé &
chita nhu ddy 6 chita, dién tich 6 chita
theo c4p.

- khus.txt: GOm t&n cdc mit cit cin
kht don va khit phic.

Trong cac t€p nay, cic tép slchungs.txt,
biens.txt, dkins.txt, ruongs.txt cAn phai
chudn bi. Con cdc file sldoan.txt,
slk.txt, khus.txt, z0.txt, qd0.txt, qc0.txt:
c6 thé dugc tao ra qua cic chuong trinh
XLMC va TAODKD trong TL..

Bién trén dugc 14y bidng 95%Q
Mudng Te, bién dudi 12 muc nudc hd
Hoa Binh.

Toan b9 song Pa dugc chia ra 4

_‘du'bng cong nhdm khdc nhau d@ng véi

cdc cdp myc nude trén mdi doan sdng
(m&i mit cdt ¢6 12 cap myc nudc tuong
ting 12 chiéu rong).

Dudng cong 1: Poan Mudng Té - Lai
Chau.

budng cong 2: Poan Lai Chiu -
Quynh Nhai.

DPudng cong 3: Poan Quynh Nhai -
Ta Bu.

DPudng cong 4: Poan Ta Bd - Hoa
Binh.

- File gphu.txt: Chda s liéu q gia
nhap vao 120 doan sdng, dudc 14y tir
k€t qui m6 hinh MARINE. Sau khi
van hanh m6 hinh MARINE, 1 chudng
trinh trung gian s& doc két qua ctia mo
hinh MARINE vao file theo ding
format yéu cdu trong file gphu.txt 1am
ddu vao cho m6 hinh TL2.

M6 hinh MARINE va m6 hinh TL2
da dudc chay md phdng cho nam 1996
va buSc diu thit nghiém du bdo cho
mot s8 tran 1d nim 2005 trén sdng Pa
v4i thoi gian dy ki€n 48 gid.

Qua trinh luu lugng tram Ta Bd

(1-31/8/1996)

Discharge of TaBu station

R R

T e T o e T S —————

—— H
0 5 W0 M0 A0 D M0 M 0 &0 S S0 ED B TID TN AN ES) A0

Timé fhours)

Hinh 5. K€t qua tinh todn md phéng
bang m6 hinh MARINE va TL2 tir
ngay 1-31/8/1996
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Qua trinh luu Iugng thue do va dy bao
(48 gi¥) tram Ta Bu (1/7-12!8!2005)

Q (miks)

7000 4 -

—TL
8000 +-

=—TB - Thuc Do

5000
4000 { {p -
3000 -

2000 { -~ ; - -

Ttato)

1000 L S S S S S—
312 412 512 612 712 812 912 1012

Hinh 6. K&t qua tinh todn md phdéng ot

va du bdo (48 gid) bing md hinh
MARINE va TL2 ti ngay 1/7 -
12/8/2005

c. Két néi mé hinh MARINE véi mé
hinh ISIS

1) Gidi thiéu mé hinh ISIS va co sé Iy
thuyét

M6 hinh ISIS 12 m6t bd md hinh
thdy ddng lyc dugc xdy dung bdi tap
doan Cong ty Halcrow/HR Wallingford,
v6i nhiéu md dun khdc nhau: Thdy luc,
chat lugng nuSc, bun cét... Trong do,
ISIS Flow 12 md dun thdy luc mod
phéng: Dong chdy 6n dinh, dong chdy
khong 8n dinh mot chiéu bi€n ddi chdm
trong long din hd, dong chdy qua cong
trinh thily Iuc, chdy qua hd chifa, chdy
tran bd, md phdng cdc bién thiy vin
bing md hinh mua - dong chdy... Thuat
todn cda md hinh dua theo cdch gidi hé
phuong trinh Saint Venant theo phuong

phap sai phan hitu han véi s 5 4n 4

diém (so dd sai phan Pressman).

M5 hinh ISIS dugc @ng dung thanh
cong & nhidu mang sdng 16n trén thé
gidi, ddc biét trong mo hinh ISIS dugc
tip doan Cong ty tu vin Halcrow/HR

Wallingford &ng dung thanh céng cho
viing ha luu séng Mé Cong va da
chuyén giao cho bdn qudc gia: Viét
Nam, Lao, Campuchia, Thdi Lan nim
2004 trong dy an “St dung nudc luu
vuc ha Iuu sébng Mé Cong”. Mo hinh
ISIS dugc viét bing ngdn ngit Fortran,
dé chay dugc md hinh cdn phdi c6 khéa
cing. _
Phucng trinh ¢d ban clia md hinh:

00 o4
s 6
ax o 7 (©)

Phudng trinh chuyén déng

2
@in[ﬁQ J+gAaH—gAg9+qQ.cosa=0
ox\ 4 ox K A
(N
Trong do:

Q: Luu lugng dong chay trong song
(m3/s)

K: M6 dun luu lugng.
AR

nz

K=

q: Luu lugng gia nhdp trén 1 m
chiéu dai doan sdng (m3/s)

x: Toa dd dai doan sdng (m)

t: Toadd thdoi gian (gid)

A: Dién tich mat cit uét (m?)

g: Gia tdc trong trudng

H: Cao trinh mét nudc (m)

b: Hé s8 sita chita dong lugng

a: G6c dong chdy

R: Bdn kinh thuy luc

n: Hé s6 nham Maning

Phuong trinh md t4 dong chdy qua
céc 6 chia:

oh
eret—A(h)*-é; =0
3)

N

Qnef = z qi
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h: Cao trinh mét nudc 6 chita hy=h,
=..= h :

At Bu’dc thei gian.

q;: Luu lugng niit thit i.

A: Dién tich bé mit hd chita.

2) D ligu phuc vu vd@n hanh mé hinh

TL2 va két néi véi MARINE .

M5 hinh ISIS st dung 121 mit cit
trén séng Pa. Cdc mit cit dudc nhap
truc ti€p vao md hinh theo céc thong s6
do dac tric ngang va tric doc tai mﬁl
mit cit & mit Cross Section cia md
hinh. M6 hinh sé& tur tinh todn cac dac
trung lién quan clia mit cit d6 nhu: Bé
rong, dién tich, dién tich mit cdt uét...

M6 hinh ISIS phin biét 15 hé s&
nhdm bdi trdi, bdi phdi va ldong dan.
Céc hé s6 nham thay ddi theo luu lugng
hoic muc nudc va theo khodng cdch
doc dudng chdy. Cdc hé s& nhdm dugc
nhép tryc ti€p vao ting mit cit tai cdc
nit—.

M5 hinh ISIS s dung bién trén la
bién luu lugng: Pudc 14y bing 95%Q
Mudng Te. Bién dugc nhdp vao mit cit
s6 1 théng qua nit Flow Time
Boundary & . Tai nit nay cho phép

nhép tryc ti€p dit liéu bién luu lu'dng

dang (Q,t).

Mb hinh ISIS sit dung bién dudi 1a
bién muc nudc: Muc nudc dap Hoa
Binh. Bién dugc nhip vao mit cidt sd 1
thong qua nit Head Time Boundary [g)] .
Tai nit nay cho phép nhép truc ti€p dir
liéu bién muc nudc dang (H,t).

K&t qué ctia md hinh MARINE Ia
qué trinh dbng chdy gia nhiip khu gifta
tai 121 mat cdt. D€ mang song khong
phic tap va gid thi€t thoi gian chay
truyen ciia nudc mua trén sudn ddc do
vé cdc doan gitta hai mat cit khong cé
tram thuy vin khéng khdc nhau nhiéu

1&m. Do vdy c6 thé gom dong chdy gia
nhép khu gitta tai cdc mit cit khdng cé
tram thuy vdn nhdp vao phdn mit cdt
c6 tram thiy vin dugc do dac. Tai miit
c6 dong chay s6ng nhdnh d6 vao du’o‘c
gom nudc riéng.

Nhu vay, thi€t 14p mang dong chdy
gia nhap khu gifta trén séng Pa bing
mo hinh ISIS s& c6 10 bién Flow Time
Boundary |24 théng qua niit dong chay
gia nhap [[§ Lateral Inflow. Cu thé:

Niit bién Q15 [&] va [[§] :Gom dong
chdy gia nhip khu giita tf thugng
ngudén vé mit cdt 15 (tram thiy vin
MuGng Te).

Nit bién Q23 & va [[{ Gom dong
chdy séng nhanh Nam P6 vé€ mit cit
23. .

Nt bién Q30[a] va[[d : Gom dong
chdy sdng nhianh Nim Giang vé mit
cit 30. .

Niit bién Q32 [&] va [[d: Gom dong
chdy gia nhap khu gifta tir mat cdt 30 vé
mit cdt 32 (tram thdy vin Lai Chau).

Nt bién Q33 [& vallf : Gom dong
chdy séng nhanh N4m Mifc vé€ mit cit
33 '

© Nt bien Q49 [& valld : Gom dong
chdy gia nh4p khu giita tir mat cit 33 vé
mit cit 49 (tram thiy vdn Quynh
Nhai).

Nit bién Q53 [&] va 14: Gom dong
chdy séng nhanh Nam Mu vé mit cit
53 |

Nit bien Q62 [&] valldl: Gom dong
chay gia nhap khu giita tir mat cit 49 vé
mit cit 62 (tram thiy van Ta Ba).

Nit bién Q98 [&] va [f]: Gom dong
chay gia nhép khu giifa tif mit cit 62 vé
mit cit 98. '

Niit bién Q120. va 1€ : Gom dong
chay g1a nhép khu giita tir mat cit 98 vé
mit cit 120.

Tap chi Khi tugng Tkuﬁ vin * Thdng 7/2006




NGHIEN CUU & TRAO POT

" ){ I'ﬁ |‘4 4! ”_ * {LMcdelTlme 104;0‘80_:'

: 1.i_omsmmsm_rp\'ﬁ-soamils;ager,wq-munn; T

e R
G L R e .

SDATPVAY. -
SDA_TPVAI.
SDA_TPV34
SDATPYSS -
SDATPVGD
SDA_TPVAD -
SDA_TPVAG -|
DA_TPVS0 ‘|=
DA_TPYSS -

EDATPV B
SDA_TRVS -

TDATPV4D -
BDA_TPYST

“SDA_TPV44 -}
m
&

H spa_TPwt3
Y| SDATPVIG.-

SpATPYVE =

=

W e m wemom

Hinh 8. Ket qué tinh todn muc’ nu’dc doc tuy€n sdng P2 va tai mat cdt
tram Ta Bu (2517/2005)

Mo hinh MARINE véi ISIS di dugc 1 ndm 2005 trén sdng Pa vdi thdi gian
chay md phdéng cho ndm 1996 va budc  dy ki€n 48 gid.
dau thit nghiém du bdo cho mdt sd tran '
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Hinh 9. K&t qua tinh todn md phdng
bidng md hinh MARINE va ISIS tir
ngay 1-31/8/1996

3. Két luan

M6 hinh MARINE c6 thé tao ddu
vao cho mé dun dong chdy gia nhip
khu gitta cho bat ky md hinh thiy Iuc
nao. Ba md hinh thiy lyc TL2, FLD-
WAV, ISIS thu thap dong chdy gia
nhép khu gifta (k€t qud tinh todn dong
chdy khu gifta tif mua trén Iuu vyc biing
mé hinh MARINE), dién todn dong
chdy trong sdng Pa tr Mudng Te dén
Hoa Binh. K&t qua két hgp hai mé hinh
m6 phdng mot & tran lil nim 1996 va
du bdo mot s6 tran 1d thi¥ nghiém nim
2005 da dat k&€t qud khd t6t. Bén canh
k&t qud dd dat dugc cdc mod hinh vin
con ¢6 mdt s6 vu va nhuge diém:

- C4 ba md hinh thiiy luc tinh todn

dong chdy déu bi thién thdp va léch

dinh. |

" - Viéc tng dung md hinh thiy luc
FLDWAV dién todn dong chdy trong
song gip khé khian: M6 hinh viét biing
ngdn ngit Fortran 7.0 chuwa c¢6 phin dd

Hinh 10. K&t qué tinh todn m6 phdng
bing va du bdo (48gid) bing md hinh
MARINE va ISIS tit ngay
1/7-12/8/2005

hoa trén moi trudng Windows, do tit c3
céc diéu kién va s& liéu ddu vao cla
m6 hinh déu nim trong 1 file nén yéu
cdu ngudi ding phdi nim bit dugc
dang file ddu vao mdt cdch chit che dé
thay d6i chudi s6 liéu, md hinh khong
cho phép thyc hién néu chudi s& lidu
chay qud dai (v6i 121 mit cit va 121
phén gia nhap khu gitta néu tao 14p file
s0 liéu ddu vao cho 2 thdng tic 1488
gid ¢6 sd liéu s& bdo 151).

- M6 hinh thiy lyc TL han ch& dugc
mdt phin nhugc di€ém ctia mo hinh
FLDWAYV. M6 hinh TL dugc chuyén
giao c4 phin ma ngudn, do vy viéc tao
file ¢6 thé hoan toan theo yéu cu clia
ngudi st dung. Cdc dang dif liéu diu
vao khéc nhau ndm trong céc file khdc
nhau nén rit dé tim ki€m va thay déi:

- M5 hinh thiy luc ISIS hién dai hon
cd. M6 hinh chay trong mdi trudng
Windows, giao dién va dd hoa rat than
thi€n véi ngudi dung. Viéc truy cép file
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s6 liéu khong gip khé khan do cé tiing
md dun hién thi t6i titng loai dir kién
gitip cho viéc truy cdp hay thay ddi
ching mdt cich dé dang. Ngoai md
phéng dia hinh biing céc mit cit theo
s6 liéu tric ngang va tric doc, md hinh
ISIS con ¢6 cdc md dun dudng tran
Spill, cdc 6 chita nudc Reservoirs dé
tinh todn diéu ti€t... M6 phéng mang
sdng gin véi thyc t& hon. D€ chay mb
hinh ISIS cin phai c6 khod ciing.

K&t qua tinh todn thi cho mdt s&
trfin 1 nam 1996 va dy bdo cho mdt s&
trAn 1l ndm 2005 dat k&t qud khd tot
cho thdy budc ddu cé thé ung dung

dudc cdc md hinh thdy lyc nay két hgp
v6i MARINE dién todn ddong chdy ld
song Pa. P& c6 duge mot b md hinh
chuin thi huéng ti€p theo d6 1a phadi
cin nhic lya chon md hinh thiy luc
thuin 1gi nhat cho st dung dé€ két hgp
véi MARINE. Trong thdi gian tdi, cAn
ti€p tuc ddu tu @€ chay kiém dinh mé
hinh nay cho céc trin 1d dién hinh (tlt
16n, trung binh d&€n nhd) nhdm xédc dinh .
b6 thong s6 tot nhat. Cudi clng, dua
cong nghé nay vao thyc t€ dy bdo thit
nghiém cho mia I nim 2006 va cdc
ndm t6i dat k&t qué tot hon.
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