MO HINH DIEN TOAN DONG CHAY HA LUU SONG MEKONG
TREN DOAN TU CHIANG SAEN DEN PAKSE

PTS. Trinh Quang Hoa -
Truomg Dai hoc thuy loi, Ha Noi

Mekong 1a mot con song 16n ma dong chmh cung cac phu hru chay qua lanh
thd 6 nudc: Trung Qudc, Mién Dien, Lao, Thai Lan, Campuchia va Viet Nam. Ha luu
‘Mekong tinh tir Chiang Saen, mot vi tri trén dat Thai Lan, sat bieén gioi Mién bién.
K& tir day, dong song Mekong con phdi chdy qua chang dlr(mg 2363km, qua 4 nudc
ra bién.

Nam 1957, Uy ban hop tac diu tra khdo sat ha lun Mekong ra doi gém 4
thanh vien: Lao, Thai Lan, Campuchia va Viét Nam nhidm ph6i hop khai thac dong
song vi loi ich clia tat cd cic nudc trong khu vuc.

Véi muc dich khai thac dong song, con ngudi c6 thé xay dung nhitng hé chira
lgi dung téng hop trén dong chinh va trén phu luu, cling nhu xay dung cac tram bom,
© chc kenh tuéi - tieu .... Viec sit dung nudc & thuong nguén dong song s& gay ra
nhitng bién déi sau siac trong ch€ do thuy vin - thiy lyc ving ha du. Vi tinh chat 1a
mot con song qudc t&, moi bién ddi trong ch€ o6 dong chdy phai phi hop véi loi ich
chung clia tit cd cic dan toc noi dong chdy Mekong chdy qua. Do d6,viéc mo hinh
ho4 dong chdy ha lwu Mekong nham nhan thitc va danh gia dugc cac'bién dbi do sy
khai thac dong s6ng gay ra la mot diéu bire thiet. Cong trinh nay gidi han vin dé
nghién ctu trén doan song tir Chiang Saen dén Pakse.

I. Phan chia khu vyc chay trén ha lvu Mekong

Tren tong chiéu dai 2010 km tr Chiang Saen dén Phnom Penh, dong chinh
Mekong di trdi qua 2 co ché hinh thanh dong chdy khéac nhau.

Co ché gia nhdp cua dong bé sung ngang ur cde khu giiia. D6 1a co ché hoat
dong tren doan song tit Chiang Saen dén Pakse. Nét phd bién trong co ché hinh thanh
dong chdy 1a doc theo dong chinh Mekong c6 su tang trudng lien tuc vé luu lugng.

Co ché'diéu tiét cua long dan cé anh huong cua  nudc vdt va tran bo. Do
la co ch€ hoat dong tren khu vuc tir Pakse dén Phnom Penh. Nguogc véi co ché gia
nhap dong b6 sung ngang tit khu gifta, co ché diéu tiét cua - 1ong din 1am bet séng 1,
cang vé xudi, luu lugng dinh 1 cang thdp din, qua trinh lii cang diéu hoa. Co ché
tran bo din dén sy thiu hut vé téng luong dong chdy trong phuong trinh can bing
nudc viet cho toan tran 1d.

Nhu vay, xét theo dic diém hinh thanh dong chdy, ha Iuu song Mekong tir
Chiang Saen dén tram thily vian Phnom Penh ¢6 thé dugc chia 1am 2 khu vuc:

Khu vyc chiu anh huong ciia dong bo sung ngang dugc giGi han giita 2 tram
thuy van Chiang Saen va Pakse. Dic diém chinh cta khu vyc nhu sau:
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+ Nudc trong dong chinh chuyén dong chu yet dudi tac dong cia trong luc,
khong c6 nude vat, quan hé luu Jugng - myc nude tai cic tram thiy van 6n dinh.
Phuong trinh moé ta chuyén dong la phuong trinh song dong hoc.

+ C6 sy gia nhap dang k€ cia dong b sung ngang. Tren khu vuc véi nhiéu
song nhanh, dong chdy tai tuyén dudi ngoai sy tiép nhan dong chiy tuyén trén, con
chiu tac dong cha dong b6 sung ngang theo cic song nhanh dé vio dong chinh, hoic
do nudc mua chay tren suon doc 46 rdi vio cac doan song. Khé khan trong viée
xay dung mo hinh t0dn mo td chuyén dong nudc tren khu vyc nay 1a xac dinh dong
b6 sung ngang cing co ché gia nhap no vao dong chinh. Diu nay quyét dind chinh
dén do chinh xac ctia mo hinh.

Khu vyc chdy truyén trong long ddin véi hién mwong nudc vdt va tran bo, duge
8101 han tir Pakse d€n Phnom Penh. S6 liéu quan tric cho thdy hang nam trén doan
Kompong Cham dén Phnom Penh chdy tran mat trung binh khodng tren 22ty m’ [1].
Hai thang c6 hign twong mét nudc nhiu nhat 13 thang 7 va 8. Kho khan 16n nhat
trong vi¢c xay dung mo hinh toin moé ta chuyén dong nudc trén khu vucnaylatim
thuat toan dién td hgp 1y hieén tuong tran bo, hién twong nudce vat cing hien tuong
di€u tiét cla bai song. '

I1. Mé hinh truyén 1o trén doan song Chiang Saen - Pakse
1. So'dé hinh thai long din -

So' d6 hinh thai duge trinh bay trén hinh 1 g6ém 6 doan 1ong din, 6 dogn luu
vue, 3 khu gifta ki€u mua, 6 khu giita luu luong, 2 kiéu gia nhap dong b8 sung
ngang.

Céc doan Iong dén 1a cac doan song din nuéc chdy truyén tir tren xuong dudi
theo cic quy lui thiy dong luc. Tren doan song tir Chiang Saen dén Pakse, dong b6
sung ngang tir khu gilta dwoc gia nhap vao dong chinh theo phuong thte dudi day
[2]. : :
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Phuorng fhl'rc xét sy gia nhap dong bé sung ngang vao dong chinh

Dong b6 sung ngang I(t) dugc quy ude gia nhap vao dong chinh tai 2 diém:
phia tren I, (t) va phia dudi I, (t) theo su phan chia ty le K,

Le(®) = KgIt) . o
L) = (1-K.I() @)
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va voi gia thiet ”don g b sung ngang phia trén s& hoa vao dong chinh cing chuyén
dong xuong dudi, cang bi bién dang dudi tac dung cta ciing mot quy luat. Dong b6
sung ngang phia dudi khong chiu su thc dong chung do, Chl don thuin chuyén dong
song song voi dong chinh réi cong vao dong chinh taimat cat tuyén dudi'. :

Khu gifta 12 noi sdn sinh dong bo sung ngang, trong mo hmh phan biét 3 kiéu
khu gitia sau:

+ Khu giita kiéu Iuu lugng, dong bd sung ngang duoc tinh tryc ti€p tir dong
chiy trén cic séng nhanh d6 vao dong chinh.

+ Khu gifta ki€u mua, dong bd sung ngang dwgc tinh tryc ti€p tir mua roi trén
luu vye.

+Khu giita kiéu luu vuc, I s su t6 hop 2 kiéu tréen. Khu gifxa duge chia thanh
cac luu vuc, dong chiy tai day duge téng hgp theo mo6 hinh mua - dong chay (kiéu
mua), sau dd dong b sung ngang dugc tinh tir cic luu lugng vira duge téng hop ra
(kiu luu lugng ).

2. Cdac hé thitc co ban cua mé hinh

Tinh déag bd suag ngang h(t) = P(t).al
tr mua e .
a2,- :
I = { B . L;I} o oExp |toz|h(tdr
T l(@e) | T, Te
0
Phuong trinh can bing nwée ‘ dw
doan sdng . — = Q) - g(t) - I{D).

dt
Fhireng trigh dudng cong thé
tich nude doan séng

Wity = T.R(0) + bin] s.R{ty + 1 ]
Liru hromg trung binh doan s6 A . S
ROO=x{ Q)+ 10 1+ (- at) - Tty 1. (7
- Sw phan 56 hrgng abip Shu sifa It =K, T(f\

A,j( t) =i 1 ) T( .

Trong d6 Q 1a luu luong tuyén trén, q 1a luu lugng tuyén dudi, P 13 lugng
mua binh quan lwu vue, T 13 luu lwong dong bé sung ngang, w 1a thé tich nudc doan
song, R 13 luu luong trung binh doan song; o, Tx, Ny, Te, X, S, b, kq 13 nhiing thong s0
mo hinh.

3. Kiém dinh mé hinh

Mo hinh duoc kiém dinh cho cd mot thoi ky 1961-1991. Trén so d6 hinh thai
(hinh 1) ¢6 thé thdy mdi doan song thanh phin c6 8 thong s6, rieng 2 doan Vientiane-
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Thakhet va Mukdahan - Pakse, dong b6 sung ngang duoc tinh tir 3 di€m do mua doc
1ap nén mdi doan ¢6 14 thong s6. Toan mo hinh c6 60 thong s& dudc x4c dinh theo
thut toan t6i wu hoa Rosenbroc trén nguyén 1§ phirc tap hoa din mo hihh ma thuc
chdt 12 161 wu hod theo timg giai doan. Thoat d4u, thi nghiém mo hinh don gidn, bao
g0m céc thong s6 16i thiu. Tren co s& di t6i wu duge cic thong s& 46, mo hinh duoc
chinh xé&c hoa nh¢ viee dua dan them cac thong s6 mai cho dén khi-daf @0 chinh xac
cin thiét. '

Ham muc tiéu cla qua trinh t3i wu nhu sau:

NT O L ‘ _
K= 2T Qgolt) - Qi toaa( LAY 1. Ol = Ay —  min . (8)
. By
trong d6 N - t6ng s6 tran lii dua vao t6i wu , T - thoi gian mot tran 14, A - véc to
thong s6 mo hinh A = (a,, 7x, 4, Te, X, 8, b, kg..0).

Mot trong cic két qud ki€ém dinh mo hinh cho trén hinh 2.
III. Két luan

1. Mo hinh dién toan dong chay tir Chiang Saen dén Pakse thu¢c 16p mo hinh
quan ni¢m c¢6 thong s6 tap trung. Sw kiém dinh mo hinh cho cd mot thot ky 1961-
1991 ddm bao sy 6n dinh ctia cic thong s6 va cho thdy mo hinh ¢4 d do chinh xac
cin thiét. ‘

2. Can nghién ctu va xay dung mo hinh dién toan dong chdy trén nhitng doan
song ti€p theo dé sy dién toan dugc lién tuc trén toan ha luu Mekong tir Chiang Saen
ra dén bién.

Tai liéu tham khao
1. Lower Mekong Hydrologic Yearbook. Volume 1,2 (1961-1992).

2. Trinh Quang Hoa. M6 hinh truyén 1i mang song Hong - Tap chi Thay loi
50 285/3+4. 1992, | '

15



Ky Ky Qn,, Thing 38 phan

(}1} D:;\J ————[— mua Vientiane
i TTTTTTITT TTYTTT
e Pan Mi Xay ' |
< PAKSE > Tram TV Thoeng g —] 3, b &
e Chiang Rai : n
T
T x|
s, b Poan 1ong oan e -
qu N ——} ma Vientiane
T - TrrryTrrTrTTTT ™ TTTTTY *
B e e {——=|s. b a
[e3 Poan huu vige R K,:J n
n[ - . . . 1)
Ll = A S |
'TJ &n:mms KHAN a3
— S mua Vientiane
N TTTTTTVT T T T TTrrroTrT TF
b K1BU gia nhar l——-~~ 1 K KaQp U X
R ~——1——~—-> s\ b &
oy Khu g1ifa kiBu (- I—' n
Ubon har huaohg T
VIEVI‘IANE
e Khu gitta Kidu mra VIE Ban Phaeng, Nakhon
mra rrrPhanan
7 K. K3 Gp | L X
. VIE — |3 D o
% X 5. b - Thing &5 doan| —————— Kq n
16ng dén ‘ ¥

K - i ddng b mura Nakhon Phanom
UG nNgano B 100 A 0 A A L A U R
, - ““l Ky. K2 Qg j
d m, - Thdng sb doan [——HK Jf- ----- f——]s,
fu vure e
- S
< MUKDAHAN
———F———‘ mra VIE. Ban Phae-ng. Nakhon
- T T T TR hanom
—_— K K20, [0x '
[ Lbon i» {——=Is. b
. RS . »
Hinht f .o sopO HMIMG GriA) DOAN SONG CHIAMG SAEN - PAKSE

16




o B

3

g
- i)

l

&y
4
m
¥
e
o
w
R
o

]

HX

e B

a1

(1
Nl

ON{

(s/gum)

17



