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KHA NANG CAP NUOC CUA HO TONLE SAP TRONG MUA KHO

Tiing Pirc Thing, Pham Vin Giap
Vien Khoa hoc Thuy loi mién Nam

Tém tat: Luu viee Tonle Sap, véi kho nuée trung tam la hé Tonle Sap déng vai tro rdt quan trong
d6i véi ha du ho (Campuchia va Viét Nam) trong ca mita miwea va miia khé. Dit dd cé cdc nghién
cieu vé kha ndng cdp miede cho ha du hé trong mét sé triwong hop, nhwng chwa cé nghién ciru nao
Vé cdp nwée ciia hé trong truong hop tong qudt. Nghién civu ciia ching téi da gidi quyét van dé
nay.

Két qua nghién civu chi ra rang, dong chay tir hé Tonle Sap ra séng Mé Cong mia khé ¢6 lién
quan chdt ché dén dong chay nam leu viee Mé Céng (dong chdy ndm tram Kratie). Két qua tinh
todn dong chay theo cdc thang mia khé phit hop tot véi sé liéu quan trdc trong giai doan nghién
ciru 2013-2019, va di chi ra rang, hé déng vai tré quan trong trong cdp nudée cho ha du cia né
trong thoi gian miia khé. Véi nhitng ndm vira va rdt it nuée hé chi ¢é tic dung dang ké tir thang
12 dén thdng 2; cdc thang 3, 4 dong chay khong dang ké, thim chi con c6 dong chay ngiroc tir
séng Mé Cong vao ho.

T khoa: Lieu viee Tonle Sap, Ho Tonle Sap (TLS), dong chdy nam tai Kratie; ho chira thirong luu
(phia trén Kratie), mua kho.

Summary: The Tonle Sap basin, with its central water store, Tonle Sap Lake, plays an very
important role in the downstream of the lake (Cambodia and Vietnam) in both the wet and dry
seasons. Although there have been studies on water supply capacity for the lake downstream in
some cases, there is no study on water supply of the lake in the general case. Our research has
solved this problem.

The study results showed that the flow from Tonle Sap Lake to the Mekong River in dry season is
closely related to the annual flow of Mekong basins (annual flow at Kratie station). The results of
the calculation of runoff according to the dry season months are in good agreement with the
observed data in the 2013-2019 study period, and have shown that the lake plays an important
role in its downstream water supply during the dry season. With low water and very little water
years, the lake only has a significant effect from December to February; in March and April, the
flow is negligible, even the flow backwards from the Mekong River to the lake.

Key words: Tonle Sap (TLS), basin, annual flow (above Kratie), dry season

1. GIOI THIEU CHUNG va dién tich mit thoang 1a 14.000 km?, xap xi
P 2 s TIA s .~ mat hd chi con khoang 2.300 km? img véi cao
tich 81.663 km<, v4i HO Tonle Sap la noi tap ¢ _ *

trinh +1,6 m (khoang 3% dién tich luu vuc ho)
va dung tich hd vao khoang 1,4 ty m®. Ho c6 vai
trd quan trong d6i v6i chau thd Mé Cong trong
ca mua mua va mua kho thé hién ¢ kha ning
diéu tiét giam 1i va cap nudc vao mua kho,

trung nudc luu vue va nhan nudc tr song Mé
Cong trong mua li. HO ¢6 dung tich 18n t6i 84
ty m® tmg véi cao trinh muc nuée 1i +11m (xap
xi 18% tong luong dong chay nam cua luu virc)
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trong d6 kha ning cp nudc vao mua kho cé vai
tro rét quan trong ddi voi xam nhap man o
DBSCL.

V& can béng nude hd Tonle Sap, da c6 mot s6
nghién ctru. Ching han, Kummu va nnk [5] di
nghién ctru vé cac thanh phan dong chay vao-ra
hd cho mot s6 nam cy thé. Thing va nnk [2], [3]
chi ra hd thuong luu di 1am suy giam kha ning
tich nuéc cua hd TLS, do d6 lam giam dong
chay mua kho vé ha du ctia hd nay. Ngoai ra con
c¢6 nhimg nghién ctru khéc it nhiéu lién quan

B Inundates area during welt season
Mmumcmqw

dén kha ning diéu tiét ciia hd. Du vy, viéce tinh
toan kha ning diéu tiét vé mua kho cua luu vuc
TLS mét cach tong quat (ng véi cac diéu kién
ngudn nudc khac nhau) con it dugc quan tam,
diéu nay din dén nhiéu kho khin cho cong tac
quy hoach va quan ly nudc ha du Mé Cong.

Dé khéc phuc nhitng han ché trén, nghién ctru
nay chiing t6i dat muc tiéu xem xét va dé xuat
cach tinh toan dong chay tir ho Tonle Sap (hay
tr luu vuc Tonle Sap) ra song Mé Cong trong
mua Kho.

The Mckong River

Nguén: Institute of Technology of Cambodia

Hinh 1: Luru vuc Tonle Sap va ho Tonle Sap (Campuchia)

2. VAN PE, NGUON SO LIEU VA
PHUONG PHAP NGHIEN CUU

2.1.Van dé nghién ctru

Vén d& nghién ctu duoc dé cip & day 1a dong

chay tir Ivu vuc Tonle Sap (TLS) ra song Mé
Cong trong thoi ky mua kho tir thang 12 dén
thang 4 (1a thoi ky cip nudc chinh cua luu vuc
cho sdbng Mé Cong).

Trén thyc t& dong chay tir luu vyc Tonle Sap ra
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song Mé Cong rat phirc tap, bao gdm mot sd
qua trinh, xem Hinh 2. Mdi thanh phan dong
chay trén luu vuc 1a mot bai toan riéng. Dé
nghién ctru dong chay tur luu vuc ra song Mé
Cong vira phai giai quyét van dé tong thé va cac
van dé don 1é nhu da néu.

2.2. Nguon so liéu

Ngudn sb liéu trong nghién ciru ndy co ban 1a
tir Uy hoi Mé Cong Qudc té [6,7,8,9] va céc tai
liéu khac [1, 3]. Loai s6 liéu co ban vé thiy van,
khi tugng la myc nude tai tram Kratie, muc
nuée va cac duong dic tinh dung tich hd TLS,
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bdc hoi luu vue TLS,...

Nhin chung, céc s0 li¢u co ban c6 do tin cay can
thiét cho nghién ctru.

2.3. Phuwong phap va cong cu nghién ciru

Nghién ctru dugce tién hanh theo phuong phap
thiy van, theo d6 nhi¢ém vu nghién ctru 1a tinh
dong chay tir luu vuc TLS ra song Mé Cong
(cling c6 thé goi 1a dong chay ra khoi hd TLS).
Trong phan tich, h¢ thuy van luu vuc Tonle Sap
dugc dua vé ddi twong trung tdm 1a hd Tonle
Sap dé tinh toan can bang nudc. Cac thanh phan
nuée ¢ hd TLS trong muia kho xem Hinh 2.

Céc thanh phan dong chay ho Tonle Sap

Dong chay tiY cac
nhénh lvu e TLS
Mua

/
Cao do (theo hé Ha Tién, m/

Ho Tonle Sap

Bdc hoi

Séng Tonle Sap
Chiy ra 5. Mé Cong D

Chay vao ’

—

Hinh 2: Céc thanh phan dong chay hé Tonle Sap

Dong chay ra khoi hd TLS duoc tinh tir bai toan
can bang nude hd TLS dugc thiét 1ap nhu dudi

day.

Phuong trinh vi phan cin bang nudc hd Tonle
Sap duoc viét nhu sau:

dVis1 (1) — Q(t)nhénh_tls — Q(t)tlsout — Eh(t) Fh(t) + Rh(t) + Lh(t) (1)

dt
Trong do:
Vs (t): Dung tich hd

Q(t)nhanh_tis: Iuu lwgng cac nhanh luu vuc Tonle

Sap chay vao hd Tonle Sap

Q(t)us_out: luru lwong tir hd Tonle Sap chay ra
sdng Mé Cong

Eus(t): Boc hoi mat hd Tonle Sap

Rn(t): Cudong d6 mua mat ho Tonle Sap
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Ln(t) : ty 1& thim day hd Tonle Sap
Fus(t) : Dién tich mat hd

t1 t1 t1
ths(tl) - ths(to) = fto Q(t)nhénh_tls dt — fto Q(t)tls_out dt — fto E:tls (t) Ftls(t) dt

Va viét lai:

t1 t1 t1
fto Q(t)tls_out dt = ths(to) - ths (tl) + fto Q(t)nhénh_tls dt — fto E:tls (t) Ftls(t) dt

Trong mua kho, mua hau nhu khong dang ké,
b6 qua thdm day ho, tich phan tir to dén t;
phuong trinh (1) ta duoc:

()

(3)

Trong d6 V(to) va V(1) 12 dung tich hd Tonle Sap & thoi diém to va t1.

Dung ky hiéu W 14 tong lwong cia qua trinh to > t1 , ta co:

ths_out(tOr tl) = ths(tO) — Vis (tl) + thénh_tls (tO' tl) - WE,tls (tO' ty)

(4)

Dit t; — to= T — 14 khoang thoi gian tinh todn, ta ¢6 cong thirc tinh dong chay (theo tong lugng) tir

luu vue Tonle Sap ra song Mé Cong:

ths_out(T) = ths(tO) — Vs (tl) + thénh_tls (T) - WE,tls (T)

Phuong trinh (5) s& dugc dung dé tinh toan
dong chdy cua luu vuc Tonle Sap ra song Mé
Cong. Trong d6 c6 ba thanh phan (1) dung tich
ho TLS, (2) dong chay tir cac nhanh luu vyc d6
vao ho, va (3) bdc hoi mat hd.

Mit khéc, bai toan thuc té tinh dong chay vé
DBSCL doi hoi phai biét dong thoi dong chay
tr ho TLS va tir thuong luu (tai Kratie,
Campuchia) vé chau thd Mé Cong. Boi vay, can
c6 su két ndi viéc tinh dong chay tir hd TLS véi
dong chay tai Kratie. Van dé nay cling duoc giai
quyét trong nghién ciru nay.

3. KET QUA VA THAO LUAN

3.1. Céac thanh phan ngudn nwéc luu vuwe
Tonle Sap

Bang 1: Dung tich ho Tonle Sap, giai

(%)

Pé tinh dong chay ra ra khoi ho TLS, phuong
trinh (5) dugc 4p dung. Trong d6 cé 3 thanh
phan ngudn nuéc cia hd duge tinh toan nhu
dudi day. Dé thuan loi cho str dung, dong chay
ra khoi hd TLS sé& duoc tinh binh quan theo cac
thang, do d6 cac ngudén nudc thanh phan ciing
tinh theo cac phan doan nay.

Dung tich hé Tonle Sap

Trong mua kho tir thang 12 dén thang 4, dung
tich hd dugc tinh twong tmg véi cac thoi diém
phan chia thang (cudi cac thang), dua vao liét
s6 lidu myc nude ho theo thoi gian. Két qua tinh
toan duoc trinh bay trong Bang 1. Chii y rang,
muc nudce hd ¢o quan h¢ kha chat ch€ véi dong
chay nam tai Kratie (1a do mua trén luu vuc céd
tinh trong dong cao, xem [2]).

doan 2013-2018, theo dong chay nim

tai Kratie (Wnam_Kkra) @ng véi cac thai diém moa khd (ty m3)

Dung tich hd Tonle Sap (ty m®) theo dong chay nim tai Kratie (phan
Thoi didm theo cac nhom nam dién hinh, ty m°)
mua kho Rt it nude it nuae Vira nudc Nhiéu nuéc
280 340 413 470
30-Thgll 20,40 26,17 33,19 38,68
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Dung tich hd Tonle Sap (ty m®) theo dong chay nam tai Kratie (phan
Thoi didm theo cac nhom nam dién hinh, ty m°)

mia kho Rét it nuéc ft nuoc Vira nuéc Nhiéu nuéc
280 340 413 470
31-Thgl2 9,93 13,77 18,43 22,07
31-Thgl 3,66 6,07 9,00 11,28
28-Thg?2 1,53 2,69 4,10 5,20
31-Thg3 1,52 1,83 2,20 2,49
30-Thg4 1,58 1,62 1,66 1,70
31-Thgb 1,10 1,55 2,11 2,54

3.2. Boc hoi Bang 2. Do myc nudc ho TLS tai cac thang ty

Boc hoi hd Tonle Sap theo cac thang mua kho
dugc tinh phu thudc vao cudng do bde hoi E va
dién tich mat ho, két qua dugc trinh bay trong

1¢ v6i dong chay nam tai Kratie, do d6 bdc hoi
cling tuan theo quy luat nay, va dugc 1ap theo
nhom dong chdy nam tai Kratie.

Bang 2: Boc hoi ho Tonle Sap theo dong chay niim tai Kratie
ng v6i cac thang mua kho (ty m®)

Bdc hoi hd Tonle Sap (m%/s) theo dong chdy nim tai Kratie
(ty m®, phan theo cdc nhom nim dién hinh)

Thang R4t it nuéc it nuée Vira nu6c Nhiéu nuéc

280 340 413 470
T12 300 343 396 437
T1 213 251 297 332
T2 156 185 221 248
T3 132 147 166 181
T4 125 131 139 144
T5 117 124 133 139

3.3. Dong chay tir cac tiéu luu vue vao hod
Tonle Sap trong mua khé

Dong chay cac nhanh song cua luu vuc Tonle

Sap vao hd Tonle Sap dugc trinh bay trong
Bang 3. Dong chay nay ciing thay ddi theo cac
thang mua kho va tuy thudc vao nhdém nam thiay
van rat it, it, vira va nhiéu nuée.

Bang 3: DONng chay cac nhanh vao héd Tonle Sap cac thang mua khd (m3/s)

theo dong chay nam

Dong chay (m%s) tir cac nhanh vao ho Tonle Sap theo dong chay nam tai Kratie
Théng z - (ty m’) ;
Rat it nudc It nuéce Vira nudc Nhiéu nudc
280 340 413 470
T12 324 378 540 810
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Dong chay (m¥/s) tir cac nhanh vao ho Tonle Sap theo dong chay nam tai Kratie
Théng 7 : (ty m’) 5
Rat it nudc It nudc Vira nudc Nhiéu nudc
280 340 413 470
T1 172 200 286 429
T2 100 116 166 249
T3 74 86 124 185
T4 106 124 177 266
T5 295 344 492 737

3.4. Dong chay tir luvu vue Tonle Sap ra song
Mé Cbng trong mua kho

Dong chdy tir luvu vuc Tonle Sap ra song Mé

Cong (Qus_out) dugc xac dinh theo cong thirc (5)
tir cac dong chay thanh phan va két qua duoc
trinh bay trong Bang 4.

Bang 4: Dong chay tir lwu vuc Tonle Sap ra song Mé Cong (Qtls_out, (m?/s)),
giai doan 2013-2019, theo dong chay nim tai Kratie (phin theo cic nhém niam dién hinh)

Dong chay hd Tonle Sap ra séng Mé Cong (m®/s) theo dong
chay nam tai Kratie (phén theo cic nhom nam dién hinh) Ghi chd
Thang R4t it nudc it nuoc Vira nudc Nhiéu nuéc
280 340 413 470
T12 3319 3937 5042 6169
T1 1937 2377 3125 3867
T2 700 1121 1753 2356
T3 -32 232 601 958 T3, T4 nhiing nam rat
han (rat it nuéc): dong
T4 -17 83 238 417 chay ngugc tirs. Mé
Cong vao ho TSL
T5 352 261 238 351

Ghi cht: Ddu “- 7 la chdy nguege tir séng Mé Cong vao hé TLS.

C6 mot s6 nhan xét vé dong chay tir hd TLS ra
song Mé Cong trong mua kho:

- Dong chay tir ho TLS céc thang mua kho, nhét
la cac thang 1-2 c6 quan hé chat ché véi dong
chay nam tai Kratie;

- Nhitng nam rat it va it nudc thi hdo TLS mét tac
dung cap nudc trong cac thang 3 va thang 4;

- Hién tuong chay nguoc tir song Mé Cong vao
ho TLS trong mua kho: rat it xay ra. Tuy vay,
nhitng nam rat it nudc (P>90%), co6 thé xuat

hién dong chay ngugc tir song Mé Cong vao hd
TLS trong thoi ky cudi mua, diéu nay da duoc
ghi nhén trong cic nam réat it nudc 2015-2016
va 2019-2020.

4. KET LUAN KIEN NGHI

4.1. Két luan

Nghién ctru nay chi ra duoc mbi lién hé giira
dong chay nam song Mé Cong va dong chay
mua kho luu vuc Tonle Sap. Tu mbi lién hé do,
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da dé xuét va tinh toan dugc dong chay tir luu
vuc Tonle Sap ra song Mé Cong.

Két qua tinh toan phu hop tot vé6i s6 lidu quan
trac trong giai doan nghién ctiru 2013-2019. Pic
biét, hd dong vai trd quan trong trong cip nudc
cho ha du cua n6 trong thoi gian mua kho. Véi
nhitng ndm vira va rat it nude hd chi c6 tac dung
dang ké tir thang 12 dén thang 2; cac thang 3, 4
dong chay khong dang ké, tham chi con c6 dong
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4.2. Kién nghij

Viéc suy giam tac dung ctia hd trong twong lai dbi
v6i ha du cia nd dat ra nhiing thach thirc méi dbi
v6i PBSCL. Van dé nay can duoc nghién ctru va
¢6 cac giai phap kha thi d& han ché viéc thiéu
nudc vao mua kho ¢ Bong bang.

LOI CAM ON

Noi dung co ban cua bai béo sir dung két qua ciia

chay ngugc tir song Mé Cong vao ho.

Dé tai nghién ctru cip nha nude KC08.25/16-20.
Chuing t6i xin tran trong cam on.
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