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Tém tat: Luu vyc song Ctru Long 1a phan ha ngudn cia luu vue song Mé Cong trén dia
phén Viét Nam thudc dia ban 13 tinh/thanh ving Nam b ¢6 nhiéu tiém ning phat trién kinh
té ca vé nong nghiép, cong nghiép, thuy san va du lich sinh thai. Mac du c6 hé thong kénh
rach day ddc nhung ngudn nudce cua luu vie séng Ciru Long lai phu thude rat 16n vao luong
nudc tir thugng ngudn. Bé phuc vu quan 1y, quy hoach va phat trién ben viing luu vuce thi
viéc danh gia duoc tai nguyén nudc mua, nudc mit dén tir thuong ngudn va sinh ra trén luu
vuc song Curu Long 1a v6 cung quan trong. Nghién ctru nay da tong hop, phan tich tai liéu
lién quan dén ngudn nudc mit, két hop véi sir dung cong cu mé hinh toan thiyy vin MIKE—
NAM, thiy lyc MIKE 11 HD dé tinh toan céc dic trung va dua ra bic tranh tuong ddi &
nét vé hién trang tai nguyén nudc mua, nude mit luu vuc song Ciru Long. Két qua cho thiy
tong tai nguyén nudc mua toan luu vuc 14 68,4 ty m3, tai nguyén nudc mat 1a 471 ty m3
trong do, sinh ra tr mwa ndi ving luu vuc song Ciru Long 1a 30 ty m? va tir nudc ngoai
(ving thuong ngudn) qua hé thdng song chinh va chay tran bién gi6i 1a 441 ty m3.

Twr khoa: Tai nguyén nudc mat; Luu vuc song Cuu Long; MIKE-NAM; MIKE 11 HD.

1. Mé dau

Trén thé giéi hién nay rat nhidu phuong phép tiép can dé danh gia tai nguyén nudc mat
dbi véi cac luu vuc song. Trong d6, nho sy phat trién vuot bac cua cong nghé thong tin,
phuong phap mé hinh todn mé phong duoc tng dung rat rong rai cho két qua tin cay.

Nim 2014, JICA (WUP-JICA) [1] d3 str dung md hinh Mike NAM va Mike 11 dé tinh
toan dong chay cho ving déng bang ngap lii Campuchia tir ha luu Kratie dén bién gidi Viét
Nam. Két qua da chi ra duoc céc ty 18 phan bd dong chay trong song cling nhu trén cac khu
vue ngap lii ctia dong béng chau thé Mé Cong & dia phan Campuchia. Tuy nhién nghién ctru
nay chi quan tdm chinh d01 vo1 dong chay phia Campuchia, sy phan hoa theo mua (11, can)
ma chua co sy danh gia tong thé vé tai nguyén nudc ca ndm ciing nhu trén dia phan Viét
Nam.

Nam 2016, trong dy an Nghién ctru danh gia tdc dong cta céc cong trinh trén thuy dién
dong chinh Mé Cong d str dung két hop cac mo hinh SWAT-MIKE 11-MIKE21-MIKE
BASIN dé mé phong tinh toan toan bo qua trinh thuy vin luu vuc va thay luc, sinh thai cia
dong chinh song Mé Cong [2]. Pay la nghién ciru tong thé nhat ctia luu vuc séng Mé Cong
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trong nhiéu linh vyuc chiu tic dong cia cac yéu td thity vin sinh thai song Mé Cong. Nghién
ctru ndy ciing chi tip trung so sanh su thay doi ctia cac yéu tb thity vin, sinh thai so voi diéu
kién nam thily van nén do dé ciing chwa cé sy tinh toan cho toan bd chudi dong chay nhiéu
nam.

Trong nhiing nim qua, tai Viét Nam ciing dd c6 nhiéu cong trinh nghién ctru vé dong
chay lii [3], 1a-kiét [4], xAm nhap man [5] cua ving DPBSCL, trong d6 hé thdng cic mo hinh
toan chu yéu duoc str dung trong tinh toan 1a MIKE NAM, MIKE 11, MIKE 21 [4]. Cac md
hinh trén duoc ap dung twong dbi nhiéu trong nghién ctru tinh toan, du bao & cac don vi phia
Nam nhu Vién Khoa hoc thity lgi mién Nam, Vién Quy hoach thily loi mién Nam, Dai khi
tuong thiy van Nam B¢...Nam 2016, B6 Xay Dyng cting dé s dung mo hinh Mike 11 de
1ap Béo cao chinh Quy hoach cdp nude ving Dong bang song Ciru long dén nim 2030 tim
nhin d&én nam 2050 [7].

Gan day nhit, nim 2021, B6 Ké hoach va Dau tu da lap Bao cdo Quy hoach ving Pong
bang song Ciru Long thoi ky 20212030, dinh huéng dén nim 2050 trong d6 ciing sir dung
md hinh Mike NAM va Mike 11 dé tinh toan cac kich ban va phan ving sinh thai cho ving
DBSCL [8]. Pong bang séng Ciru Long (PBSCL) nim ¢ khu vyc ha luu séng Mé Cong ¢
luong mua ndm khong 16n dao dong tir 12002400 mm/ndm, trung binh dat khoang 1733
mm/nam. Theo khéng gian lugng mua thap ¢ doc ving song Tién va ting dan vé phia Bic
va phia Nam, cao nhét 1 khu virc ven bién tir Ca Mau dén Kién Giang. Su phan bé cua luong
mua khong déu, dong thdi dong chay phu thudc lwong nude tir thugng luu gy bat loi cho
khai thac str dung nudc, dac bi¢t 1a trong mua kho.

Mic du Péng bang song Ctru Long duoc danh gia tai nguyén nude phong pht [8-9],
trung binh nhiéu nim khoang 500 ty m® chiém 57% tong luong clia ca nudc, tuy nhién, co
dén 475 ty m’ tir nuée ngoai, dong chay ngi sinh chi khoang 25 ty m* (5% tong luong dong
chay). Nam & cudi ha ngudn luu vuc song Mé Cong, luu vyc song Cuiru Long (LVSCL) chiu
anh huéng manh mé vao qué trinh khai thac va str dung nude cua tat ca cac qudc gia thuong
luu, dac bict 1a tdc dong cua hé thong thuy dién ca trén dong chinh va dong nhanh song M¢é
Cong [2. 9]. Tac dong cua hé théng thuy dién dén LVSCL duogc nhan biét gdm: (i) lam bién
d6i ché do thuy van, trong d6 c6 xu thé giam 1ii trung binh va nho, tang 1 16n; (ii) giam lugng
phu sa; (iii) giam nguon loi thuy san va tinh da dang sinh hoc; (iv) lam gia tang tac dong cua
BDKH 1én ving chau thd; va (v) gia ting cac van dé vé quan 1y tai nguyén nudc va luu vuc
song...

Nhu vay, trén LVSCL d4 c¢6 kha nhiéu cac nghién ciru sir dung cac mo hinh toan thuy
van, thuy luc dé phuc vu cho cac linh vuc chuyén moén. Trong do, cdc md hinh toan Mike
NAM, Mike 11 da cho thay kha ning ap dung tot d6i voi luu vue song Ciru Long, cho két
qua tin cay. Hau hét cac ung dung nay tip trung dap Gmg nhu cau quan ly, khai thac va st
dung nudc cua ting nganh riéng 1¢ (nganh xay dung, giao thong...), theo thoi ky (mua 1,
muia can) ma chua xem xét danh gia toan dién tiém nang nguén nudc mua, nude ndi sinh va
nudc mat séng chinh trong ca nam- -dau vao co ban cho bai toan 1ap quy hoach tai nguyén
nude. Do d6, danh gia duogc tiém nang tai nguyén nude va sy phan bd, dién bién cta né 1a co
so vimg chic phuc vu cho quy hoach tai nguyén nudc LVSCL, cling nhu cac nganh kinh té
khac, thich tmg va chdng chiu v6i bién dbi khi hau nham phat trién bén viing.

2. Phuwong phap nghién ciru

2.1. Gioi thiéu khu vuc nghién cuu

S6ng Mé Cong dai 4.200 km, chay qua 6 nudc 1a Trung Qudc, Myanmar, Thai Lan, Lio,
Campuchia va Viét Nam, ¢6 dién tich Iuu vue 795.000 km?, trong d6 ving LVSCL véi téng
dién tich 39.400 km?2 [10]. LVSCL phia bic giap LVS Ddng Nai, phia Ty giap nudc ban
Lao, phia Pong va phia T4y 1a Bién. Toan bo PBSCL bao gdm 13 tinh/thanh gdm Long An,
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Tién Giang, Déng Thép, Vinh Long, Tra Vinh, Hau Giang, S6c Trang, Bén Tre, An Giang,
Kién Giang, Bac Liéu, Ca Mau va TP. Can Tho.

DBSCL ¢6 vi tri quan trong trong phat trién kinh té—xa hoi Qudc gia (Hinh 1). Vi tiém
nang ndng nghiép va thuy san to 1on, hang nam dong gop khoang 53% tong san luong lwong
thuce, 65% san luong thuy san nudi trong va 70% trai ciy ciia ca nude [8]. Tuy nhién, ving
ddng bang ha luu ctia mot luu vuc song 16n, dong thdi nam & vung bién voi hai ché do thuy
tridu khac nhau da tao nén hé thong kénh rach day dic c6 ché do thiy van thuy lyc phic tap.
DBSCL ludn phai d6i mat véi cac thién tai, bao gdbm (a) 1il va ngp lut & ving dau ngudn dic
biét ving Tt giac Long Xuyén va DPong Thap Mudi; (b) xAm nhip min & toan bd ving ven
bién tir Long An dén Ha Tién; (c) dit phén va su lan truyén nudc chua ¢ nhitng ving triing
thip; (d) thiéu nude ngot; (d) x6i 16 bd séng—bd bién; (e) chay rimg va (g) 6 nhiém ngudn
nudce [14].

400000 500000 600000 700000

| CAM PU CHIA

1200000

=
o
5
o
=

1200000

¢ BV eey
s LoNg
| *"}a%%ﬂv‘%ﬁ
-."l‘.'. iquiipé‘ |
%

e e

~HPNG

1100000
finanoo

BIEN DONG

1000000
1000000

= st CHU GIAI
[daan X . T .
Y & Thanh phd n
—
cam ey .
. Séng, Kénh
g™ S = : 777\ Rann tih
2 SR [
s
' ;\\\\\ e : Khu wwe @6 thi
S <. ;
Pham vi ving BBSCL

400000 500000 800000 700000

Hinh 1. Vi tri ddng bang luu vuc séng Ctru Long.

2.2. Phuong phap va noi dung nghién cuu

Trong nghién ciru nay sir dung 3 phuong phap nghién ctru chu dao bao gom:

(1) Phuong phap tong hop, phén tich tai liéu, sd liéu dya trén cac ngudn tai liéu [11],
[12], s6 liéu hién c6 [8, 13, 14] lién quan dén ngudn nude mit trén luu vyc bao gom s6 liéu
khi twong, thity vin, sb liéu dan sinh kinh té; cac dé tai nghién ctru [9], sach chuyén khao
[15-16] co6 lién quan da thyc hién trong va ngoai B Tai nguyén va Moi truong;

(2) Phuong phap mo hinh toan, nghién ctru st dung mo6 hinh MIKE-NAM [17], MIKE
11 [4, 18] thiét 1ap va tinh toan dic trung dong chay nim trung binh nhiéu nim giai doan
1980-2019 cho cac tiéu ving va toan bd LVSCL;

(3) Phuong phap thanh lap ban d6 duoc xay dung trén co so tich hgp mo hinh thay vin
thiry luc va cong cu GIS [19] ciing duge st dung dé thé hién mot sd két qua ndi bat trong
nghién clru nay.

So d6 khoi nghién ctru tinh toan tai nguyén nudc mit LVS Ciru Long dugc trinh bay
trong Hinh 2.
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Hinh 2. So d6 khdi nghién ctru tinh toan tai nguyén nuéc mat LVS Ciru Long.

Trén co s& phan tich, danh gia diéu kién tu nhién, khi tugng thiy van, kinh té—xa hoi va
phuong hudng phat trién ciia viing, nghién ctru thuc hién cac ndi dung sau: (1) Panh gi tai
nguyén nudc mua, cac dic tru:ng mua va ché d6 mua trén LVSCL; (2) Thiét 1ap m6 hinh thuy
van MIKE NAM két hop v6i mé hinh thay lye MIKE 11HD dé xéac dinh tong tiém ning
ngudn nude dén ving PBSCL va cic tiéu vung tir cac s liéu quan trac mua, boc hoi tai cac
tram khi twong, khi hau trén luu vuc trong diéu kién han ché vé s6 liéu thuy van. Day 1a cac
két qua chi yéu nham muc dich x4c dinh tiém ning khai thac va phan bé ngudn nudc cho
LVSCL. Chi tiét cac budc thiét 1ap nhu sau:

2.2.1. Thiét 1ap m6 hinh thity van Mike NAM

a. Phan chia cac ti€u luu vuc

Can ctr vao ban dd dia hinh, hé théng song, kénh va so dd mang thay luc hién c6, phan
chia céc luu vue nhu sau: Toan b ving dong bang tir Kratie dén hét ving PBSCL dugc chia
thanh 149 tiéu luu vuc (Hinh 3) trong d6 phia Camphuchia 14 17 tiéu luu vuc, LVS Ddng Nai
1a 11 tiéu luu vure, ving PBSCL 14 120 tiéu luu vuc. Két qua phan chia cac luu vuc 1a co s¢
tinh todn tai nguyén nudc mua va nudc mat ndi sinh tir mua cia cac tiéu luu vuc.
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Hinh 3. So db tinh toan Mike NAM viing chéu thd Mé Cong.
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b. SO liéu dau vao

S6 liéu dau vao cia méd hinh Mike NAM bao gém s6 liéu mura, sd liéu bdc hoi tiém nang,
s6 liéu luu lwong dong chay thuc do dé kiém ching mé hinh trén pham vi toan.

S6 luong tram c6 dir li€éu mua ngay dugc st dung trén ving DPBSCL 1a 31 tram, luu vuc
song Pong Nai—Sai Gon 14 24 tram va phan dién tich phia Campuchia 14 10 tram. S6 liéu boc
hoi duoc sir dung trén mién dong bang LVS Ctru Long 1a 13 tram khi twong cta 13 tinh thudc
mang quan tric qudc gia [8, 13], phia Campuchia sir dung tram dai dién 1 Pnomepenh [12].

c¢. Hiéu chinh va kiém dinh mo6 hinh

Dbi véi cac luu vyc phia Campuchia, lvu lwong dong chay duoc hiéu chinh théng qua
Iru lugng tram Kompong Thom (sdng Stung Sen chay vao hd Tonle Sap Flv =14.000 km?)
12. B6 thong sé da hiéu chinh, kiém dinh cho két qua tin ciy dwoc muon cho cac luu vuc 1an
can sau khi hi¢u chinh céc thong s6 lién quan dén nudc ngdm va thoi gian tré dong chay mat.
Két qua hidu chinh va kiém dinh cho cac nim 2000 va 20012002 dugc trinh bay trong Hinh
4.
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Hinh 4. Biéu dd so sanh duong qua trinh luu lugng tinh toan tr MIKE NAM va thyc do tai tram
Kompong Thom: (a) két qua hi¢u chinh cho nam 2000; (b) két qua kiém dinh cho cac nim 2001-
2002.

Dbi véi cac tiéu luu vue thude ving PBSCL, do cac tram do luu lwong déu nam trén cac
song chinh (song Tién, song Héu) do d6 khong thé str dung dé hiéu chinh mé hinh. Pdi véi
cac tiéu luu vire nay cac thong sé duge xac dinh thong qua ban d6 dat (nam 2000) va su dung
dat (nam 2017) [8]. Phan tich ban dd dat cho thay vung DBSCL chu y€u la nhém dat phen,
nhiém min va mot phan dat phu sa. Céac loai dét nay tinh thim tuong ddi kém nén dé& hinh
thanh dong chay mat tur mua. Tu ban dd st dung dit tién hanh xac dinh cac loai st dung dat
chinh nam trong cac tiéu luu vuc va ty 1¢ dién tich chlem hiru ctia ching dé tinh toan hé s6
dong chay binh quan gia quyén theo dién tich. Hé s6 chi ra kha nang sinh dong chay tir mua
cua cac loai hinh sir dung dat nay co thé tham khao tai Phu luc B-TCVN 10406—2015.

d. Két qua dau ra ciia md hinh Mike NAM

Dua trén phan chia cac tiéu luu vue Mike NAM tinh toan dugc luong mua binh quan
clia cac tiéu luu vuc nay theo phuong phap da giac Theissen. Két qua da xac dinh duoc tai
nguyén nudc mua cua 120 tiéu luu vuc va duoc tong hop cho 4 vung quy hoach.

Két qua dau ra d6i v6i mo phong dong chay sinh ra tir mua, bbc hoi cua Mike NAM 1a
sO liéu chudi dong chay ngay tai cira ra ciia cac tiéu luu vuc trong giai doan mo phong. Két
qua luvong mua binh quén, dong chay dau ra cua cac luu vuc dugc tong hop tinh toan thong
ké dé xac dinh cac dic trung vé tong luong, phan phdi thang, mia cho 4 viing quy hoach.
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2.2.2. Thiét 1ap m6 hinh thity luc mang song Mike 11HD

Dé tinh toan tai nguyén nude tir cic song chinh, tac gia da sir dung phan mém mé hinh
thity luc Mike 11HD. Pay 1 phin mém c6 xuat x& tir Pan Mach do DHI phat trién duéi dang
thuong mai hoéa, c6 nhirng vu diém vuot troi da va dang dugc ap dung rat rong rai & Viét
Nam cho két qua dang tin cay [18].

a. So d6 mang thuy luc tinh toan

Do d3c diém ctia DPBSCL 1a viing dong bang anh huéng manh bai thity triéu. Anh huéng
nay vuot qua bién gioi Viét Nam—Campuchia, do do diéu kién bién dong chay tai Tan Chau
va Chau Déc s& khong phan anh dugc chinh xdc luu luong tir thugng ngudn, cung voi do vao
mua 1#, lvong 1 tran qua bién gidi vé ving Pong Thap Mudi va tir giac Long Xuyén rat 1on
vi vy viéc mo phong hé thong can kéo dai so d6 sang phia Campuchia dé loai bé anh huong
ctia thuy tridu va dam bao can bang luong nudc toan bd hé thdng song.

So dd mang thuy lyc trong bai toan nay dugc thiét 1ap bao gém toan b cac song chinh
ctia Dong bang chau tho Mé Cong tur ha luu Kratie (Campuchia) dén cira song (bién Dong).
Céc song chinh dugc s6 hoa trong mé hinh thity lyc bao gom séng Tién (Mé cong), song Hau
(Bassac), song Vam Nao, song Co Chién, song Ham Ludng va hon 400 song kénh truc noi
vung khac dé dap ung diéu kién vé phan luu. Ngoai ra, mang thuy luc cling dugc mé rong dé
dién toan diéu kién bién cta hé thong song Pong Nai (Hinh 5).
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Hinh 5. So d cac luu vyc thily vin va so dd mang thity luc tinh toan bang Mike 11 HD.

Theo yéu cdu cuia bai toan vé tai nguyén nudc, md hinh duoc mé phong lién tuc voi
chudi s6 lidu ca nam. Hé théng cong trinh cong, dap ngin min vao mua khoé gom100 cong
16m, nhé va cac dap tran Tra Su, Tha La, Ba Lai duogc thiét lap dé tich trir nudc ngot, vao mua
lii cac cong trinh duoc mo thoang hodc ngan tridu theo quy trinh van hanh cua hé théng. D6i
v6i dong chay mua 1ii, dong chay tran déng dugc mo phong bang hé théng cac 6 trir nudc
phia déng bang ngéap 1ii Campuchia va 2 ving ngap lii chinh cia PBSCL la ving Dong Thap
Muoi va Tt giac Long Xuyén.
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b. SO liéu dau vao cho mo hinh

S liéu sir dung cho mé hinh thay lwc Mike 11HD bao gdm s liéu vé luu luong dong
chay ngay tai bién sdng chinh, luu lugng dong chay nhép luu nhanh séng tir Mike NAM va
s6 liu muc nudc triéu timg gio tai cira song phia bién Pong va bién Tay.

Diéu kién bién ctia mé hinh dugc xac dinh 1a cac vi tri diu vao cua song (bién Q) tai
Kratie, Bién H(A),‘ha luu ho Tri An, Thac Mo, Dau Tiéng va cua ra cua song (bién H) tai cac
ctra s6ng phia bién Dong va bién Tay. Dbi v6i dong chay khu giita, qua trinh luu luong dong
nhap luu khu giita do mua roi trén 149 tiéu luu vuc duogc tinh tir mé hinh thuy vin Mike
NAM. Chi tiét so db thay luc mang ludi song kénh truc toan bd ving dong bang chau thd
M¢é Cong duoc trinh bay trong Hinh 5.

c¢. Hiéu chinh va kiém dinh mo6 hinh

Trong bai toan tai nguyén nudc, dé mo hinh dam bao do tin cdy, cac tram thuy van duoc
sir dung dé kiém tra do tin cdy vé luu luong tinh toan tir mé hinh so véi s6 liéu thuc do, bao
gdm Tan Chau, My Thuan trén song Tién, Chau Pdc, Can Tho trén séng Hau va Vam Nao
trén song Vam Nao (Hinh 6).
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Hinh 6. So d6 vi tri kiém tra luu luong dong chay tinh toan va thuc do trén cac song chinh.

Dé xéc dinh cac thong s6 mo hinh, giai doan tir 2000-2008 duoc sir dung dé hiéu chinh
cac thong sb. Pic diém trong chudi dong chay giai doan nay la c¢6 cac nam lui 16n nho khac
nhau s& kiém soat dugc téng lugng nudc nhimg nim nhidu nudc, it nude. Viée hidu chinh
mo hinh chii yéu thong qua viéc thir sai gia tri 6 nhdm ctia mo hinh. Két qua luu luong dau
ra so sanh véi s6 lidu thyc duoc danh gia bang cac chi tidu sai s6 duong qué trinh gdm chi
tiéu NASH va hé sé twong quan R. Sau khi céc sai s6 dat yéu cau, md hinh dugc kiém dinh
véi chudi s liéu thue do tir 2011-2019.

Két qua tinh toan luu luong dong chay thang dugc mo phong bang mo hinh Mike 11HD
s0 v6i thyc do 1a twong dbi tot. V& luu lugng c6 thé thay rang qua trinh luu luong dong chay
thang & budc hiéu chinh va kiém dinh mé hinh tai 5 tram trén dong chinh twong di phu hop
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dang duong qué trinh Ién xuéng, dd tuwong quan cao (> 0,95), chi s6 NASH dat trén 0,84.
Nhu vy, mé hinh dép tng tot cho bai toan tinh toan tai nguyén nudc mit tir cac song chinh
tai ving PBSCL theo ting thang khac nhau. Chi tiét cic chi tiéu sai s duoc tinh toan trinh
bay tai Bang 1.

Bang 1. K&t qua danh gia cac chi tiéu sai sO mo6 phéng cua md hinh.

Hiéu chinh

Kiém dinh

STT Tén tram Song Panh gia
R Nash R Nash
1 Téan Chau Tién 0,99 0,98 0,99 0,98 Tin cay cao
2 My Thuan Tién 0,99 0,97 0,99 0,97 Tin cdy cao
3 Chau DPébc Hau 0,99 0,96 1,00 0,99 Tin cay cao
4 Cén Tho Hau 0,99 0,97 0,99 0,99 Tin cay cao
5 Vam Nao Vam Nao 0,99 0,98 0,99 0,98 Tin cay cao

Ghi chii: R: Hé s6 tuwong quan don.

Nash: Chi tiéu sai s6 Nash—suttcliff.

Mike 11HD dugc trinh bay trong Hinh 7.

Két qua so sanh luu lwong dong chay thang giai doan hiéu chinh va kiém dinh mé hinh
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Hinh 7. Biéu d6 so sanh luu luong tinh toan béng Mike 11 HD va thyc do tai 5 tram trén cac song chinh.
3. Két qua nghién ctru va thio luin
3.1. Tai nguyén nwéc mua

3.1.1. Tong luong tai nguyén nudc mua

Theo s6 liéu quan tric tir 1980-2019 [11], lugng mua nim tai 31 tram mua trén LVSCL
dao dong tir 1223-2360 mm, trong d6 tram ¢ lwong mua nam 1én nhat 1 Ca Mau (2360
mm), tram thap nhat 1a Tan Chau (1223 mm), tinh trung binh theo sd lwong tram thi c6 thé
thdy lwong mua binh quin nim ciia LVSCL 1a 1646 mm twong {mg VOl téng lugng 65,0 ty
m3 nudc mua. Phuong phap trén don thuan chi tinh binh quan theo s6 lugng tram do d6 do
tin cdy khong cao néu sy phan b vi tri tram do khéng déu trén toan ving.

Str dung mo hinh Mike NAM d thiét 1ap ¢ trén dé tinh toan cho 120 tiéu luu vuc. Két
qua tinh trong s6 mua theo da giac Theissen trong mo hinh Mike NAM cho thay lwong mua
binh quén trén toan LVSCL 1a 1733 mm, twong dwong véi tong luong tai nguyén nudc mua
la 68,4 ty m®, tirc chiém khoang 10,5% tong tai nguyén nudc mua ciia nudc ta Error!
Reference source not found.. Luong mua phan b6 khong dong déu trén toan ving, ving cd
mua 16n trén 2000 mm tép trung ¢ khu vie ven bién tir Ca Mau dén Kién Giang, vung c6
luong mua dudi 1500 mm chu yéu la ving doc sdng Tién tir Tan Chau dén Bién Pong.

Theo chi tiéu “vuot t6n thit” véi tan suat xuat hién P > 75% ddi voi cac tram mua trong
LVSCL c¢6 thé xac dinh mia mua trén luu vuc bat dau tir thang V dén thang XI, mua kho
g6m céc thang con lai trong ndm kéo dai tir thang XII nam trude dén thang IV clia nam sau.
Sy phan hoa giita mua khé va mua mua rat rd rang, mua kho trén luu vuc kéo dai 5 thang véi
lwong mura mua khé chi chiém khoang tir 6-10% tong lwong mua ca nam, trong khi d6 mua
mua kéo dai 7 thang véi lugng mua chiém dén 90-94%. Chi tiét lwong mwa nim, mua va ty
1€ luong mua mua so véi mua nam trong thoi ky 1980-2019 dugc trinh bay trong Bang 2.
Bang 3 trinh bay tong luong tai nguyén nudc mua dugc tong hop phan theo 04 ving quy
hoach cuia nganh thiy loi hién c6 trén LVSCL. Hinh 8 trinh bay so d6 dang tri mwa nam va
gia tri lwrong mua binh quan nim tai tram quan tric giai doan 1980-2019 LVSCL.
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Bang 2. Lugng mua ndm, mua va ty 1¢ lwgng mua mua so véi ca ndm tai cac tram quan trac dai dién

tai 13 tinh LVSCL.

Luwong Mua mua Mua khé
TT Tén Tram Tinh mua nam Lwong Ty 1é Luwong Ty 1€
Théang Thang
(mm) mua % mua %
1  Téan An Long An 1585 V—XI 1452 92% XII-1V 133 8,4%
2 My Tho Tién Giang 1458 V-XI 1359 93%  XI-IV 99 6,8%
3 CaolLéanh Ddng Thap 1475 V-XI 1336 91% XII-1V 139 9,4%
4 BaTri Bén Tre 1492 V-XI 1406 94% XII-1V 86 5,8%
5 VinhLong  Vinh Long 1423 V-XI 1314 92% XII-1V 109 7,6%
6  Tra Vinh Tra Vinh 1457 V-XI 1375 94% XII-1V 82 5,6%
7 Long Xyén  An Giang 1457 V-XI 1311 90% XII-1V 146 10,0%
8 Rach Gia Kién Giang 2184 V-XI 1989 91% XII-1V 195 8,9%
9  CanTho TP.Can Tho 1605 V-XI 1479 92%  XI-1V 126 7,9%
10 Vi Thanh Hau Giang 1845 V-XI 1681 91% XII-1V 163 8,9%
11 Séc Trang Séc Trang 1868 V—XI 1735 93% XII-1V 134 7.2%
12 Bac Liéu Bac Liéu 1953 V-XI 1829 94% XI-1V 124 6,3%
13 CaMau Ca Mau 2360 V-XI 2128 90% XII-1V 232 9,8%
Bang 3. Tong luong tai nguyén nude mua phéan theo 04 ving quy hoach ctia nganh thily loi hién c6
trén LVSCL.
Lugngmua o NN Miia mua (V-XI) Mia khé (XI-VI)

TT Tén viing binh quéin mua W . W e

(mm) (triéu m?) (triéu m?) Ty 1§ % (triéu m?) Ty 1§ %

1 T gidc Long Xuyén 1.622 8.073 7.044 87,2% 1.029 12,8%

2 Bén dao Ca Mau 2.015 34.432 30.986 90,0% 3.446 10,0%

3 Giira song Tién—Hau 1.493 12.134 10.921 90,0% 1.213 10,0%

4 Ta song Tién 1.485 13.788 12.368 89,7% 1.420 10,3%

Téng 1,733 68,428 61,320 90% 7,108 10%

3.1.2. Phan phéi mua theo thang

Khoéng chi ¢c6 mua ndm phan hoéa rd nét theo mua ma con theo tirng thang trong nam.
Dua theo két qua tinh toan phan phdi mua theo thang co thé théy Thang c6 luong mua cao
nhat thuong roi vao thang X trong nim voi tong lugng mua chiém tor 13-23% tong luong
mua nam, thang c6 lugng mua nho nhat thudng roi vao thang II voi tong lugng mua chiém
dudi 10% tong lugng mua nam (Hinh 9).
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Hinh 8. So d0 ding tri mua ndm va gia tri lugng mua binh quan nam tai tram quan trac giai doan

1980-2019 LVSCL.
1 1

Hinh 9. Biéu d6 phéan phdi lugng mua theo théng tai cac tram dién hinh cia LVSCL.
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3.2. Tai nguyén nudc mat

3.2.1. Tai nguyén nudc mat ndi sinh

Két qua tinh toan tir mo hinh NAM tai Bang 4 cho thay tong lugng tai nguyén nudc mat
ttr mua ndi sinh trén toan bd LVSCL 13 27.9 ty m?, twong dwong luu luong dong chay tong
cong toan ving 1a 946 m3/s. Sy phan phdi mua kha 16 rét, mia can tir thang VI-XI gan nhur
khong c6 dong chay, trong khi d6 ngudn nude mit cha yéu trong mua mua chiém trén 90%
tong luong dong chay mit san sinh tir mua.
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Bang 4. Tong luong nudce ndi sinh tir mua trén 04 ving tinh toan.

Téng Mua li (VI=XI) Mua can (XII-V)
TT Tén vung
(tridu m® W (triéu m®) Ty 18 % W (tritum®) Ty 1 %
1 Tu giac Long Xuyén 3.153 2.898 91,9% 255 8,1%
2 Ban dao Ca Mau 16.801 15.674 93,3% 1.127 6,7%
3 Giita song Tién-Hau 4.526 4.281 94.,6% 244 5,4%
4  Tasong Tién 5.457 5.208 95,4% 249 4,6%
Téng 29.937 28.061 94% 1.876 6%

3.2.2. Tai nguyén nudc tur song chinh

Trén co so bd thong s6 duoc xac dinh: sir dung chudi dir liéu mua, luu luong tai Kratie
va myc nudc tai cac cura séng tir nam 2000-2019, tién hanh mo phong mé hinh Mike 11HD,
xac dinh tong lugng dong chay va lu tran qua bién gioi Viét Nam—Campuchia. Két qua cho
thiy toan tuyen bién gioi co tong luong chay tran khoang 42,9 ty m?, trong ¢6 mua 1ii 1a 40,2
ty m3 (chiém 94% tong luong chay tran qua bién gi6i), trong khi mua khé luong nudc qua
bién gidi qua cac song kénh nhanh chi khoang 2,7 ty m? (chiém 6% tong lugng chay tran)
(Bang 5). Nhu vay, tong luong tai nguyén nudc mat dén LVSCL 1a 470,8 ty m?, trong d6
lwong nudc tir cac song chinh 1a 440,8 ty m3 (qua song Tién la 321 ty m?, qua séng Hau la
76,9 ty m® va luong nudc chay tran qua bién gidi 1a 42,9 ty m?) va luong nudce noi sinh tir
mua 1a 29,9 ty m* (Bang 5). Ty 1€ lugng nudc mat ndi sinh chi chiém 6,4% téng lugng nude
mit dén LVSCL, trong d6 mua lii chiém khoang 7,5% va mua kho rat nhé chi 1,9% (Bang
6). Trong khi do tong lugng dong chay ngoai chiém dén 93,6%, nhung phan phdi hang théang
cho thiy cic thang mua kho chi dat 2-6%, mua lu tir 8-16% tong luong nudce ca nam, déc
biét dong chay mua il thudng rat 16n va chu yeu theo song chinh ra bién nén rat kho sir dung.
Dong chay tran qua bién gioi tap trung chu yéu tir thang VIII-XI, gay bat loi cho san Xuat tai
ving Dong Thap Muoi va Tir Gide Long Xuyén (Bang 6). Hinh 10 trinh bay tong luong tai
nguyén nudc mua, nude mit va ty 1é cia tong luong nude mit toan LVSCL. Hinh 11 trinh
bay phan phdi tong luong nude mua, nwdc mit séng chinh va chay tran bién gidi hang thang.

Bing 5. Tong lugng nudc mit tir song chinh va tran qua bién gidi vé LVSCL.

. Mua li (VI-XI) Mua can (XII-V)
STT Vi tri Tong - : :
W(tym¥) Tyl % W (ty m%) Ty 1€ %

Kratie* 424.,6 363,6 86% 61.0 14%
1 Téan Chau* 321,0 241,9 75% 79.1 25%
2 Chéau Ddc* 76,9 61,7 80% 15.2 20%
3 Chay tran bién gioi 42,9 40,2 94% 2.7 6%
Téng 440.8 343,8 78% 97,0 22%

Ghi chii: * Gid tri tinh tir 56 liéu thuc do

Bang 6. Két qua tong luong tai nguyén nude mua, nude mit LVSCL.

STT Tai nguyén nwéc Téng (ty m%) Mua li (VI-XI) Mua can (XII-V)
1 Tai nguyén nudc mua 68,4 61,3 7,1
2 Tai nguyén nudc mat 470,8 371,9 98,9
2.1 Nudc mét ndi sinh 29.9 28,1 1,9
Ty 1€ 6,4% 7,5% 1,9%
2.2 Nudc mat ngoai lai 440,8 343,8 97,0

Ty ¢ 93,6% 92,5% 98,1%
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Hinh 10. Tong luong tai nguyén nudc mua, nude mit va ty 18 cia tong lugng nuwde mat toan LVSCL.

Phan phdi tong lwong tai nguyén nwée mua, mit binh quan hang thang giai doan 2000-2019
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Hinh 11. Phan phdi tong lvong nudc muwa, nude mit song chinh va chay tran bién giéi hang thang.

4. Két luan

Bai bao di téng hop, phan tich tai liéu tir 20002019 két hop vdi sir dung cong cu mod
hinh MIKE-NAM, MIKE 1D di xay dung dugc bd thong sé phit hop dé mé phong, tinh toan
cac ddc trung tai nguyén nudc mua, nudc mit trén LVSCL. Tir nhitng két qué trén day rut ra
mot sd két luan sau:

Déi voi LVSCL, bai bao di nghién ciru ddc diém tai nguyén nudc mat trén LVSCL kha
hoan chinh, déng bd va chi tiét. Cac két qua nghién ctru duge tinh toan dam bao du df tin
cdy, c6 thé dugc sir dung trong cong tac quan ly diéu hanh tac nghiép cling nhu dau vao cho
cac nghién ctru tinh todn khac ddi voi ngudn nude mit trén luu vuc.

Tai nguyén nudc mua: Tong luong tai nguyén nudc mua l1a 68,4 ty m3, trong d6 mua
mua: 61,3 ty m?, mua kho: 7,1 ty m3. Luong mua mua mua chiém tir 90-94% tong luong
mua ndm (tp trung vao thang IX, X), muia kho chi chiém khoang 6-10% tong lwong mua ca
nam.

Tai nguyén nudc miat: Tong luong dong chay ndm toan luu vuc 1a 471 ty m?, tong lugng
dong chay mua can 13 371,9 ty m3 (chiém 79%), mua 1ii 13 98,9 ty m3 (chiém 21%) so véi
tong lugng dong chay nam. Tong lugng nudc mit sinh ra tir mua ndi ving 1a 30 ty ty m?,
ngoai lai tir ngoai thugng ngudn 1a 441 ty m3.
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So v6i cac nghién cuu trude day [2, 9], thi tai nguyén nude ngoai lai da gidm manh,
chtng to sy tic dong cua cac cong trinh thuong ngudn va bién doi khi hau di tac dong manh
mé& dén du song Mé Cong. Mua lii kéo dai 6 thang (VI-XI), tap trung chil yéu thang IX, X,
vao mua can lugng nudce noi sinh gén nhu khong con, lugng nude ngoai lai chi chiém tir 2—
6% tong lwong nude ca nam.

Tai nguyén nudc LVSCL c6 sy phu thude phan 16n vao dong chay tir ngoai chay vao
(thuong nguon) trong khi ngudn nudc trén LVSCL thyc té dang phai d01 mat voi sy suy
giam vé chat luong va sb luong, bén canh d6 nhu cau nudc cho phat trlen kinh té cang gia
tang. Dé khai thac va sir dung bén viing tai nguyén nudc viée danh gia tiém nang ngudn nuage
dé xay dung ké hoach, chién lugc phan bb tai nguyén nudc phu hop la yéu cau rat cap thiét.
Nghién cuu s€ 1a nguon thong tin, s6 liéu thiét yéu va la co sé dé phuc vu cong tac quan 1y,
quy hoach va phat trién ngudn nudc.

Cac két qua trén dugc tinh toan dya trén s6 liéu thuc do, két hop v6i st dung mo hinh
toan thuy van Mike NAM, thuy lyc Mike 11HD dugc hiéu chinh kiém dinh tét, tin cdy. Mac
du vay, viéc han ché vé s6 liéu do luu luong tai LVS Cutru Long, ddc biét 1a cac tuyén bién
gioi Viet Nam-Campuchia nén cac két qua trén phu hop vé mit tong lugng nudce thang, mua,
nam. Dé co cac két qua tot nhét, trong nghién ctru chuyén siu ddi voi tng mua, cyc tri thi
can phai co6 su d6i sanh vé dong chay bién gi6i day du hon.

Pong gop cua tac gia: Xay dung y tudng nghién ctu: N.N.H.; Lya chon phuong phap nghién
cuu: NM.T.; HT.N.M.; Xu ly s6 liéu: NNM.T.; HT.N.M.; Chay mo6 hinh: N.M.T.; N.N.H.;
Xt Iy GIS va ban dd: N.M.T.; Phan tich két qua: N.N.H.; H.T.N.M.; N.M.T.; Viét ban thao
bai bao: N.M.T.; H.T.N.M.; Chinh stra bai bao: N.N.H., H T.N.M.

Loi cam on: Noi dung bai bio nay 1a mot phan két qua cia dé tai DPTDL.CN—44/18 do Bo
Khoa hoc va Cong ngh¢ tai trg. Nhom tac gid xin chan thanh cdm on sy ho trg quy bau nay.

Loi cam doan: Tap thé tac gia cam doan bai bdo niy 1a cong trinh nghién ctru cua tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhoém tac gia.
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Abstract: The Cuu Long river basin (CLRB) is the lower part of the Mekong basin located
in Vietnam which consists of 13 provinces/cities in the South with great potential for
economic development in agriculture, industry, fisheries, and ecotourism. Despite its dense
river/canal system, the CLRB's water supply depends heavily on the amount of water from
upstream. In order to serve the river basin management, planning, and sustainable
development, it is highly important to assess the rainwater resources, surface water coming
from upstream, and being in the CLRB. This study synthesized and analyzed documents
related to surface water sources, combined with the use of MIKE-NAM, MIKE 11HD
modeling tool to calculate and give a relatively clear picture of the characteristics and
current status of rainwater and surface water in the CLRB. The results showed that for the
whole CLRB, total rainwater resources is 68.4 billion m?, the surface water resources is 471
billion m? of which, generated from rainfall is 30 billion m?, from upstream through the
main river system and cross—transboundary spillage is 441 billion m>.

Keywords: Surface water resources; Cuu Long River basin; MIKE-NAM; MIKE 11 HD.



