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Tém tit: Bai bio ndy nghién ctru 4p dung mo hinh can bang nudc MIKE HYDRO BASIN
(MHB) dé danh gia kha nang dap tng cia nguon nudc cho cac nhu cau sir dung nude khac
nhau trén luu vye song (LVS) Ctru Long. Toan b LVS duoc phan thanh 120 vung quan ly
téng hop ngudn nudc. Nhu céu str dung nu6e duoc tinh toan cho 6 myc dich sir dung gém
sinh hoat, cong nghiép, trong trot, chin nudi, nudi trong thiy san, cac nhu cau khac va dugc
g161 han ¢ nudc ngot. M6 hinh MHB tinh toan can bang nude theo thoi doan ngay cho nim
hién trang 2020, nham x4c dinh chi tiét tong lwong nudc thiéu ca nam, thoi gian thiéu nudc
trong nam, cac thang thiéu nudc trén toan LVS va trén 120 vung quan ly tong hop ngudn
nuée. Két qua tinh toan cho thay, tong luong nudce thiéu ca nam trén toan LVS chiém khoang
11,4% tong nhu cau sir dung nude, thoi gian thiéu nhiéu nhat vao thang 2—4 (19,1-19,6%),
khu vuc thiéu nhiéu nhat 13 ving ban ddo Ca Mau. M6 hinh MHB 4p dung v6i LVSCL ¢6
thé duoc sir dung nhur mot cong cu danh gia nhanh va thuan tién dé danh gia kha nang dap
ung cua nguén nudc ung voi cac kich ban quy hoach khac nhau, ttr d6 1am co s& cho viée
lwa chon cic phuong an phan bd ngudn nuée phi hop.

Tir khéa: Can bang nudc; Ciru Long; Mé Kong; Mike Hydro Basin; Tai nguyén nudc.

1. M& dau

LVSCL c¢6 vi tri rit quan trong trong phat trién kinh té—x3 hoi cia ca nude. Voi tiém
ning noéng nghiép 16n, trong nhiéu nim qua, LVSCL luén déng gop khoang 50% tong san
luong lwong thuc ca nude, bén canh vai tro chu dao trong xuét khau gao, LVSCL cung cép
70% luong trai cdy, 65% san lugng thuy san cta ca nudc [1]. Ngudn nude LVSCL duoc ddnh
gia 1a doi dao, tuy nhién trong nhitng nam trd lai ddy tai nguyén nudc trén LVS di va dang
ddi mat v6i nhiéu thach thuc nghiém trong nhu nudc bién dang, han han, thiéu nudc, gia ting
xam nhap man, x6i 16 bo song, bo bién, sut lan dt. .. Nguyén nhan thuc trang trén 1a do khai
thac va su dung tai nguyén nudc qua muc, khong hop ly va hiéu qua LVS, dac biét 1a &
thuong luu Mé Cong. Pong thoi anh huong cua bién d6i khi hau ciing nhu cach phéi hop
trong quan ly tai nguy€n nudc gop phan quan trong dan dén cac van dé trén. Nhu vay, quy
hoach tong hop LVSCL s& 14 cong cu hiéu qua hd tro quan 1y tong hop tai nguyén nudc, dong
thoi 1am co sé cho viée diéu chinh va dinh hudng khai thac, st dung nudc, bdo v¢ tai nguyén
nudc cta cac nganh cling nhu dinh hudng vé hop tac voi cac qudc gia thuong luu. Dé hd tro
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xay dung quy hoach, viéc danh gia mirc d¢ dap tmg ctia ngudn nude ddi voi cac nhu ciu sir
dung nudc khac nhau cho dan sinh, kinh té, x4 hoi, méi trudng thong quan tinh toan can bang
nudce 1a v cung quan trong.

Do dic diém dong chay LVSCL anh huéng siu sic boi thuy triéu bién Pong va bién
T4y, voi hé théng kénh rach phirc tap, khong co luu vuc 13 rang. Vi vay, tir trudce t6i nay,
viéc tinh toan can bang nudc trén LVSCL thudng duoc thuc hién don gian qua so sanh luong
nude dén va nhu cu trén pham vi toan ving, tiéu viing 16n (ving ta séng Tién, giita 2 song
Tién—s6ng Hau, T giac Long Xuyén, ban dao Ca Mau), hodc danh gi chi tiét thong qua mé
hinh thuy Iyc, tuy nhién do tinh phtc tap ciia mang ludi song va ché d6 dong chay, két qua
tinh toan chua du linh hoat dé ap dung danh gia cac phuong an khai thac—sir dung nuéc va
dua ra cac dinh hudng phan bd tai nguyén nudc trén luu vie. Cac mé hinh can bang nudc
thong thuong nhu WEAP, MIKE HYDRO BASIN (MHB) méc du khong thyc s phu hop

v6i dong chay 2 chiéu nhung c6 the manh trong viéc tinh toan can bang nudc voi nhidu kich
ban linh hoat cia nude dén, nhu cau su dung nudc, cd xét dén cac cong trinh khai théc trén
luu vuce [2-3].

Bai bao nghién ciru thiét 1ap mo hinh MHB dé danh gia muc do dap ung cua nguon nuoc
d6i voi cac nhu cau sir dung nudc khac nhau ing véi cac kich ban khac nhau. Cac két qua
tinh toan s& 1am co s& cho viée lua chon cac phuong an phan bd ngudn nude phu hop phuc
vu 1ap quy hoach tong hop LVSCL.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién curu

LVS Ctru Long (LVSCL) thudc chau thd song Mé Cong, ndm & Tay Nam bo, c6 vi tri
lién k& v6i LVS Dong Nai, phia Bic giap Campuchia, phia TAy—Nam 13 vinh Thai Lan va
phia Dong—Nam la bién Pong. LVS bao gdom 13 tinh voi tong dién tich 1a 39.945 km?, va
dan s6 1a 17,738 triéu ngudi (2017), chiém 20 ,53% dan 50 canude [4].

Hé thong song, kénh 0 LVSCL duoc phat trién chu yéu trong vong hon thé ky nay, véi
muc dich chinh 1 phat trién nong nghiép va giao thong thity. Dén nay, hé théng kénh dao da
dugc dan day ¢ ca 3 cdp 1a kénh truc/ kénh cap 1, kénh cép 2 va kénh cap 3 noi dong, hop
thanh mot hé thong kénh muong kha day, véi mat ¢ 8—10 m/ha. Diém dic biét day 1a hé
thong kénh md va ban mé nén moi tac dong vao bat ky vi tri nao trong hé théng kénh nay
déu c6 thé lan truyén anh hudng dén cac vung lan can. Bén canh mat loi, hé théng kénh dao
lam dong chay ctia cac song ty nhién mat tinh doc 1p anh huong dén dong chay song Mé
Cong, dong thoi tac dong gian tiép 1am thuy triéu va man xAm nhap sau hon vao dong, din
dén ché d6 dong chay ndi dong trd nén hét sire phtrc tap [5-6].

Tong lugng dong chay song Mé Cong hang nam ra bién khoang 500 ty m?, trong d6 chay
vao LVSCL trén 475 ty m® [5]. V&i lugng mua trung binh vao khoang 1.600-1.800 mm,
lwong nudc ndi tai sinh ra trén luu vyc khoang 25 ty m? (chiém 5% téng lugng dong chay).
Luu luong trung binh nam trén luu vuc giai doan 20002020 theo s6 liéu thuc do tai Tan
Chau va Chau Déc 1a 12.572 m*/s (Tan Chau 1a 10.142 m?/s, Chau DPéc 13 2.430 m3/s). Ty 1é
phan phdi luu lugng trung binh ca ndm tir Phnémpénh vao song Tién va song Hau qua Tan
Chau va Chau Déc 1 83%/17% kha 6n dinh, c6 xu thé thap hon trong muia i (80%/20%) va
cao hon trong mua kiét (84-86%/14-16%). Tuy nhién, khi vao sau hon trong ddng bang, voi
su diéu tiét cua Vam Nao, dong chay 2 séng da lap lai thé can bang véi 51% cho séng Tién
va 49% cho song Hau [7].

Ché d6 nudc trén LVSCL chia lam 2 mua rd rét: mua i va mua kiét. Mua 1d tir thang 7
dén thang 11 (90% tong lugng nude hang nim) va mua kiét tir thang 12 nim trude dén thang
5 nam sau (chiém 10% tong lugng nudc), dong chay kiét nhat xuat hién vao thang 3, 4.

Dong chay trong mua kiét chju anh hudng 16n cua thiy triéu, tuy thuan loi trong tiéu va
cap nudc, nhung viéc hinh thanh cc giap nude va sy can kiét dong chay khi triéu rat, ky
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tridu kém ciling gay tr& ngai cho phat trién. Trong chu ky 15 ngay, nhiing ngay triéu cuong
1a thoi ky tich nude tam thoi trong kénh rach ndi dong va 1am ting muc nude trung binh va
nguoc lai. Vao cudi mua 1ii, khi ngudn nudc tir thuong luu vé trong song giam dan, man tir
bién bat dau 1an dan vao ving ctra song va theo triéu xam nhap sau hon trong ndi dong [6].

Déi véi tai nguyén nudce dudi dat (NDD), & LVSCL c6 6 tang chita nudc chinh ¢ kha
nang khai thac voi quy mo 16n voi trit lwgng khai thac NDD nhat (M < 1,0 g/1) 1a 22.513.000
m?/ngay va trit lugng khai thac NDD man (M > 1,0 g/1) 1a 39.124.000 m*/ngay [5, 8].

Tinh hinh cap nuéc tai cac d6 thi LVSCL dugc cai thién dang ké trong 10 nam trd lai
day. Ty 1€ nguoi dan dung nude sach dat 70%, xap xi mirc binh quén ca nudc. Dinh mue tiu
thu nude sach/dau ngudi nang 1én 80—100 I/nguoi/ngay. Téng cong suat cap nude sach cua
vung khoang 700.000 m?/ngay, trong d6 c6 50% nguon nude ngadm. Cac hinh thie cap nudc
¢ nong thon gom cép nudce tap trung (19% dan sd), tir cac giéng khoan (26,4% dén s6), giéng
dao (22% dan sb) va nude mua (32,6% dan sd) [5].

2.2. 86 liéu va phwong phdp

2.2.1.S6 liéu dau vao

H¢ thong song gom song Mé Cong voi 2 dong chinh la song Tién, séong Hau, cac phan
lwu ra bién va song nd6i Vam Nao, 2 song quoc té 1a song Vam Co Tay—Vam C6 Dong va
song Giang Thanh, ngoai ra con c6 cac song noi dia nhu Cai Lon, Cai Bé, My Thanh, Ganh
Hao, Ong Péc, Bay Hap va mot s6 rach nho tu nhién khac [9].

S6 liéu khi twong, thuy vin giai doan 1980-2019 dugc thu thap, tong hop, phan tich tir
nhiéu ngudn [10-11] 1am dau vao cho cac md hinh mwa—dong chay MIKE NAM va mé hinh
thity lyc MIKE 11 dé tinh toan dong chay ndi sinh va ngoai sinh vao viing nghién ciru, bao
gdm dong chay tir Campuchia qua song Mé Kong va cac nhanh song doc bién gidi, thugng
lru song Vam Co va LVS Pong Nai. M6 hinh MIKE NAM dugc str dung dé tinh dong chay
san sinh tir mua trén luu vyc song Mé Kong tinh tir Kratie dén hét ving LVSCL va LVS
Pong Nai, voi phuong phap tuong tu nhu [12-13].

S6 liéu trit luong c6 the khai thac nudc dudi dat dugc ké thira tir két qua tinh toan trong
nhiém vu lap quy hoach téng hop LVSCL [5, 8].

Nhu cau str dung nu6ce cho 6 loai myc dich (sinh hoat, cong nghiép, tréng trot, chin nudi,
thity san, khac) dugc tinh toan tir sb lidu trong nién giam théng ké 13 tinh ving LVSCL nim
2020, ban dd s dung dat ndng nghi¢p cua Pai hoc Can Tho nam 2017, va ban d6 st dung
dat ctia Bo Tai nguyén va Moi trudng ndm 2015. Viée tinh toan nhu cdu nudc cho trong trot
va thuy san c6 sir dung lich thoi vu cac loai cay tréng va cac mo hinh thay san két hop tir cac
quy hoach thuy loi [6, 14]. Nhu cau cp nudc cho sinh hoat, cong nghiép c6 tham khao tir
quy hoach cip nuéc ving dong bang séng Ciru Long [15-16].

2.2.2. Phan vung tinh toan

Twong ddng véi Quy hoach vung DBSCL [16], quy hoach tong hop LVSCL phan chia
toan vung thanh 12 tiéu vung quy hoach tmg v6i 3 vung sinh thai theo do mén: vung ngot,
ving lo va viing man. Dé dam bao mirc do chi tiét khi danh gia tai nguyén nudc cho cac tiéu
ving quy hoach nay, trong nghién ctru phan chia LVSCL thanh 120 ving quan 1y tong hop
ngué)n nude (Hinh 1). Viéc phan chia nay tao thuan lgi va ddm bao sy linh hoat cho cong
viéc tong hop két qua tinh toan sau nay.
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Hinh 1. Phan ving tinh toan cin bang nudc theo (A) quy hoach thuy loi va (B) ving sinh thai: ving
ngot (N1-N4), vung lo (L1-L5), ving mdn (M1-M3).

2.2.3. Thiét lap so do tinh toan

Mang song thiét 1ap trong mo hinh MHB gom 130 song, kénh, trong d6, 43 song thudc
quy hoach tong hop LVSCL 1a cac song lién tinh, ngudn nudc lién tinh. Cac song, kénh duoc
chon déu 1a kénh truc 16n hodc 1a bién cia cac khu st dung nudce (Hinh 2a).

Do dic diém chiu anh hudng manh cua thiy triéu bién Pong va bién Tay, dong chay
trong h¢ thong séng, kénh ving LVSCL, bao gdm ci dong chay tai Tan Chau va Chau Pdc,
déu 1a 2 chiéu (luu lwong gid 4m hodc duong) phu thudc vao lac triéu 1én hay triéu rat. Ché
d6 thuy tridu 12 ban nhat tridu hodc ban nhat triéu khong déu nén trong ngay thuong c6 2 lan
triéu 1én va 2 1an triéu rat. M6 hinh MHB chi cho phép thiét 1ap dong chay cb dinh 1 chiéu,
do d6 chiéu duoc lya chon trong mang song thiét 1ap 1a chiéu cia luu lugng trung binh thoi
doan dai (thang). Cach thiét 1ap nay mic du khong mé phong chinh xac ché d6 dong chay
thue té, nhung phu hop voi xu hudéng chung ciia dong chay va muc dich danh gia kha niang
dap (mg nhu cau nudc ngot trong thoi doan dai, dong thdi dam bao su don gian va linh hoat
can thiét trong viéc danh gia cac phuong an, kich ban phan bd ngudn nudc khac nhau. Mit
khac, tir trudc téi nay, viéc tinh toan tai nguyén nudc dén ving LVSCL van sir dung cach
tinh Iuu Iugng trung binh tai 2 tram Tan Chau va Chau béc (mac du luu lugng theo gio tai
day van c6 gia tri am va duong trong ngay). Viéc sir dung mé hinh MIKE BASIN (phién ban
cii hon cia MIKE HYDRO BASIN-MHB) trong tinh toan cén bang nuéc tai LVS Mé Kong
cling da dugc thyc hién trong dy an Nghién ctru danh gia tdc dong cia cac cong trinh trén
thuy dién dong chinh Mé Kéng, sir dung két hop cac mé hinh SWAT-MIKE 11-MIKE 21—
MIKE BASIN [17]. Mic du vay, ap dung cdc mé hinh ny tai ving dong bang LVSCL & chi
dirng lai & can bang nudc trén ving 16n. Viée tng dung mé hinh MHB tai LVSCL dé can
bang nudc chi tiét dén 120 ving gap nhiéu thach thire do han ché ctia mé hinh, tuy nhién kha
ning ap dung 13 hoan toan c6 thé khi xem xét mot sé gia dinh va muc dich bai toan.

Chiéu dong chay dugc lira chon trong mé hinh phu hop véi chiéu lay nuée quy ude trong
thuy loi (xem Hinh 2b), cu thé:

- Ving ta séng Tién: 1ay nudce tir song Tién qua 2 hudng chinh 12 Tay—Pong va Tay Bac—
DPong Nam.

- Vung gitra 2 song: ldy nudc tir song Tién sang song Hau va Tay Bac—Dong Nam vé
bién.
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- Viing tir gidc Long Xuyén: 1y nudc tir song Hau va do ra bién Tay hodc chuyén xong

vung ban dao Ca Mau.

- Vung ban dao Ca Mau: ldy nudc tir song Hau va tir ving tir gidc Long Xuyén chay

xudng.
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Hinh 2. (A) hé théng song, kénh truc cip 1, 2 trén LVSCL va (B) so dd mang song thiét lap trong
md hinh MHB.

2.2.4. Thiét 1ap sb liéu dau vao

Dong chay ngoai sinh vé viing LVSCL duoc dwa vao mé hinh théng qua cac nut luu vire
(catchment) tai song Tién, song Hau trén bién gidi Viét Nam—Campuchia, tai mot s6 nhanh
chinh chay qua bién gidi, va tai thuong luu song Vam C6 Dong.

Dong chay néi sinh tir mua dugc dua vao md hinh théng qua 120 nit tmg véi 120 khu
str dung nude. Cac nat nay phan bod dong chay dén timg diém lay nudc trén cac song, kénh
bién cua khu st dung nudc véi cac hé so phan bd xéac dinh. Ddi vai nguon nude dudi dat,
tuong tw c6 120 nit mod phong cho 120 khu str dung nude. Nhu cau sir dung nude tmg véi 6
muc dich dugc mod phong bang 6 dbi twong sir dung nude (user) cho mdi khu sir dung nuée.
Téng cong c6 720 user duoc thiét 1ap (Hinh 3).

2.2.5. Thiét lap cac quy tic

Khac v6i bai toan can bang nudc cho mot lwu vyuc théng thuong, d6i véi LVSCL hay
ving twong tu khong c6 luu vue rd rang, két qua can bang nude phy thude rt nhidu vao viée
xéac dinh cac quy tic phén bd nhdm mé phong gan nhat voi diéu kién str dung thyc té hoic
cac kich ban. Cac quy tac nay duoc thé hién trong cac thong s6 dudi day.

Ti 1é phén bo lwong nude ngi sinh vao cdc kénh: moi khu st dung nude déu duogc bao
boi cac song, kénh. Mdi séng, kénh nay duogc coi 1a mot ngudn cip nude mit cho cac ddi
tugng su dung nudce cua khu do. Luwong nude mat ndi sinh tir mua roi trén khu str dung nude
dang xét duoc phén bd cho cac song, kénh nay véi ti 1& duoc xac dinh dya trén mat do song,
kénh két néi véi song, kénh dang x¢t, voi y nghia mat d6 cang day thi cang nhéan duoc nhiéu
nude. Dé don gian hoa, co thé 1ay ti 16 phan bd déu:

Q Qns/ Nk (1)
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Trong d6 Qi 1a luu lugng dong chay ndi sinh trén khu dang xét phan bd t6i kénh bién i;
Qus 12 tong dong chay ndi sinh trén khu dang xét; nk 1a so kénh bién.

Hinh 3. M5 hinh héa cac di tuong va thiét 1ap s liéu ddu vao: (1) Dong chay dén ngoai sinh, (2)
Nudc mit ndi sinh, (3) Nude dudi dét, (4) Ddi twong sir dung nude.

Ti 1¢ phén luu (bifurcation): do dic diém hé thdng song, kénh day ddc, mang song tinh
toan bao gdm 92 nit phan luu. Ti 18 phan luu tai mdi nit dugc xac dinh bang ti 16 luu lwong
dong chay ra song nhanh trén tong luu lugng dong chay dén nat. Sy phan chia dong chay
trong mang song LVSCL 14 twong d6i 6n dinh [18]. Trong nghién ctru nay, ti 1é phan chia
duoc xac dinh tir két qua tinh toan cia mo hinh thay luc va dugc nhdp vao m6 hinh MHB
dudi dang duong quan hé luu lugng song nhanh/song chinh (Hinh 4-7).
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Hinh 4. Dudng quan h¢ luu luong gio tai nit phan luu gitta kénh Tan Thanh—Lo Gach va kénh Cai
Co-Long Khét.
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Quy tac ldy nwde tir nhiéu nit cap (supply connections): mot d01 tuong s dung nude co
thé 14y nudce tir nhidu ngudn/nut cip. Dé mo phong diéu kién thyc té, ti 16 nhu cau nuéc duogc
liy tir cac nit khac nhau dwoc xac dinh bing kha nang cip nude cia timg nat (voi ngudn
song, kénh 1a kha ning tai va mat do séng, kénh két ndi voi song, kénh bién; v6i ngudn nudce
dudi dat 1a trir luong co thé khai thac hoac lay theo hién trang, tiéu chuén, quy dinh thuc té).
Trong nghién ctru nay, ti 1€ nhu cu nudce cua 1 ddi tuong lay tr 1 nat cu thé duge xac dinh
bang ti 16 luong nudce dén tai nut 6 vai tong lugng nude dén tai tit ca cac nat cap cho ddi
tugng dang xét. Ti 1& nay khong cd dinh ma thay d6i theo ngay twong tng voi su thay d6i
ctia luong nudc dén timg nut:

Fraction (ji) = Q/ZQ;i (2)

Trong d6 Fraction (]1) 1 ti 1& nhu cdu nudc cua doi tuong j lay tir niit i; n 1a so nut cap,
Qi 1a luu lwong nude dén nat i; 2Q; 1a tong luu lugng nudc dén tai tit ca cac nat cip cho ddi
tuong j.

Khi d6 nhu cau nuée cia doi twong j 14y tir nut i 1a:

Dji = Fraction (ji) x D; 3)

Trong d6 Dji 1a nhu ciu nudc cua dbi twong j 1dy tir ndt i; D14 tong nhu cau nude cua
dbi twong J(tr tat ca cac nut).

Quy tic phan b6 nuwdc tai nit wu tién (priority node): md hinh dugc thiét 1ap voi 321 nat
uu tién (hay nut cap nudc), la cac nat tai d6 nude duge cap cho nhiéu ddi tuong st dung. Cac
nut nay moé phong cac ngudn cap 1a cac song, kénh bién cua khu str dung nu6e va nguén nuée
dudi dat. Pé mod phong hién trang st dung nudc thuc té, cac ddi tuong nay déu dugc thiét lap
mirc wu tién nhu nhau (st dung nude dong thoi) nhung véi ti 16 phan bo khac nhau. Trong
nghién ctru ndy, ti 16 phan bd nudce cho 1 ddi twong tir 1 nut duoc tinh bang ti 16 nhu cau nude
ctia d6i twong d6 lay tir nut d6 (1 d6i twong c6 thé ldy nudce tir nhidu nat) trén tong nhu cau
nudc cua tat ca cac dbi tuong ldy nudc tir nut do:

Fraction (ij) = Dji/2D; 4)

Trong d6 Fraction (ij) 1a ti 1 cAp nudc ctia nit i cho d6i twong j; Dji 14 nhu cau nudc cia
doi tugng j lay tir nat i; XD; 1a tong nhu cau nudc cda tat ca cac doi twong lay nudce tir nit i.
Khi do6 lugng nudc (t61 da) cé thé cap tir nit i cho doi tugng j la:

Qjj = Fraction (1j) x Qj %)

Trong d6 Qj 1a luu luong nudc t6i da c6 thé cip tir nit i cho dbi twong j; Qi 1a tong luu
lugng nudce dén t6i nut i.

Quy tdc cho dong chay hoi quy (return flow connections): dong chay hoi quy tir mot ddi
tuong su dung nude cling cd thé chay vao nhiéu ngudn song, kénh khac nhau. Ti 18 hdi quy
ctia mot 6101 tugng td1 mot song, kénh bién cua khu str dung nude phu thudc vao mat do song,
kénh két ndi toi song, kénh bién do, va phu thudc vao loai hinh sir dung nudc cua dbi tuong
do (sinh hoat, cong nghiép, trdng trot, chin nudi, thay san, khac). Dé don gian hoa, co thé
lay ti 1& hoi quy déu:

Fraction (Rj)) = Fraction (Rj) x (1/nx) (6)

Trong do6 Fraction (Rj) la ti 1¢ hoi quy ciia ddi tuong j toi kénh bién 1; Fraction (R)) la ti
16 hdi quy cua loai hinh str dung nudc cta dbi tuong j; nk 14 sé kénh bién.
Khi @6, lugng nude hdi quy tir d6i twong j t6i kénh bién i la:

Rji = Fraction (Rj) x Uj (7)

Trong d6 Riji la luu lugng nude hoéi quy tir ddi tugng j téi kénh bién i; Uj 1a luu luong
nude da st dung boi doi tuong j.
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Hinh 8. Cac thanh phan mé hinh trong mét khu sir dung nudc dién hinh gdm 3 nat phan luu, 4 nat
cép nude (3 nat tir kénh, 1 nlt tir nguc‘”)n nuée dudi dét), 6 dbi tuong st dung nudc, 1 nit nudc mat
noi sinh tir mua (032.NM) phan bd vao cac kénh, 3 nat nhan dong chay hdi quy.

3. Két qua va thao luin

3.1. Két qua tinh todn cén bang nuwéc bang mé hinh MHB

Mo hinh MHB duoc thiét 14p cho toan ving LVSCL va chay v6i thoi doan ngay cho
nam 2020 dé danh gia hién trang mirc d6 dép ung cta ngudn nude 601 v6i cac nhu cau su
dung nudc ngot khac nhau. Str dung phuwong phap thiét 1ap cac quy tic phan bd dugce trinh
bay & muc 2, qua trinh phan bo lugng nudc ngot tir cic ngudn khac nhau (gém nudc mit ndi
sinh tir mua, nudc mit ngoai sinh chay vao ving qua séng Tién, song Hau, song Vam Co, va
nhanh séng doc theo bién gidi Viét Nam—Campuchia, va nuéc dudi dat) cho cac dbi twong
su dung khac nhau dugc thyuc hién déng thoi, ti 16 v6i nhu cau cua dbi tuong va kha nang cia
ngudn nude, va khong phan theo mirc d6 wu tién dé phan anh ding voi thuc té khai thac sir
dung.

Két qua tinh toan tir md hinh cho thay, tong luong nude thiéu ca nam trén toan Vung
chiém khoang 11,4% (6,52 ty m?) so véi téng nhu cau sir dung nuéc (57,42 ty m’), thoi gian
thiéu nhiéu nhét vao thang 24 (19,1-19,6%), khu vuc thiéu nhiéu nhét 1 ving ban dao Ca
Mau, dac biét 1a ving Nam ban ddo Ca Mau, voi ti 1€ thiéu trung binh 25,5%, cac vung con
lai gdm T giac Long Xuyén, giira song Tién—song Hau, va ta song Tién lugng thiéu khong
16n ké ca vao mua kho ngoai trir mot s6 khu vuc giap bién Dong va bién Tay thudc ving man
(Hinh 9-12).
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Hinh 9. Ti 1& lugng nudc thiéu (%) trong cac thang va ca ndm so voi nhu cau tai 120 ving quan ly
téng hop ngudn nudc.

£ 70%
=
<3
;60%
=
5 50%
<
o)
2 40%
= 30%
=
:020%
3 10%
0%
MO AN O~ MO CO MO N0~ IO MO RN N 0
"—"—"—'NNNMMM?WV '\Dl\l\l\l\OODOOOO\O'\O\OOOOrﬁﬁﬁ
T giac Long Xuvén Ban dao Ca Mau (16-66) Giira séng Tién - séng Hau (67-95)  Ta song Tién (95-120)

Hinh 10. Ti 1¢ luong nudc thiéu (%) so v6i nhu ciu ¢ ndm trén 120 ving quéan 1y tong hop ngudn
nuée.

25%

0% | 19.2% 19.1% 19-6%

14.8% 15.0% 15.4%
15% A

10% A
6.2%

50, | 41% 4.7%
19% 159

Luong nudc thi€u so véi nhu cau (%)

0.9%

0%

1 2 3 4 5 6 7 8 9 10 11 12
Théang

Hinh 11. Ti 1¢ luong nude thiéu (%) so voi nhu ciu trén toan ving trong timg thang.



Tap chi Khi twong Thiy van 2021, 731, 82-96; doi:10.36335/VNJHM.2021(731).82-96 92

105°0'0"E 106°0'0"E
1 1

Campuchia VA

11°0'0"N
1

10°0'0"N
1
L)
10°0'0"N

[ ]<t0%

[ ]10-20%
[ 20-30%
[ s0-40% B
[ 40-50%
I s0-60%
I s0-70%
B 70-50%
I s0-90%

9°0'0"N
9°0'0"N

105°0'0'E 106°0'0'E

Hinh 12. Ban db ti 1¢ lugng nudce thiéu (%) ca ndm so véi nhu cau trén 120 ving quan 1y téng hop
ngudn nudc.

3.2. Thao ludn

Két qua tinh toan cin bang nudc bing mo hinh MHB cho nam hién trang vé mit tong
thé di phan anh twong dbi chinh xac thyuc té kha ning dap tng cta ngudn nude ddi voi cac
nhu ciu sir dung nuéc ngot khac nhau trén LVSCL. Tuy nhién can luu y ring qué trinh phan
bd ngudn nude trong nghién ctru ndy hoan toan dwa trén sb lwong, chua dé cap t6i chat luong
nudc, dac biét 1a d0 man do mo hinh MHB chua xem xét duoc yéu t& man va van hanh cua
cac céng ngan man. Viéc nay dac bi¢t can thiét trong bdi canh man duogc du bao s& thay doi
bat thudng theo ché d6 van hanh cia cac thiy dién ¢ thuong luu [19]. Tai cac khu sir dung
nuodc thudc vung man va lg thude viung ban ddo Ca Mau, dac bi¢t 1a ving Nam ban dao Ca
Mau va doc theo kénh Quan Lo - Phung Hiép, Kkét qua tinh toan cling cAn duoc xem xét cin
trong hon va két hop véi danh gia min tr mé hinh thuy lwc. Két qua can bang sé luong nude
tai cac vung nay da cho théy su thiét hut, thuc té xam nhdp man s€ gy ra su thiét hut nghiém
trong hon, dién hinh la trong dot han—-man nam 2015-2016 voi cac tinh Kién Giang, Ca Mau
va Bac Liéu la cac dia phuong bi thi¢t hai 16n nhét [20]. Khu vuc huyén Nga Nam d4u kénh
Phung Hiép (khu 27, 28, 29, 36) mic du tir két qua tinh toan cin bang nudc cho thay khong
c6 thiéu hut dang ké xét trén lugng nudc ngot chuyén Vé, nhung thuc té tai khu vyc nay nhiéu
thoi diém nudc man di tham nhap sdu vao ndi dong can trd viée lay nude vao rudng [21].
Van d& chét luong nudc ciing can duoc két hop nghién ciru danh gia do trén thuc t& co su
mau thuan trong khai thac sir dung tai nguyén nudc mit cho cac hinh thirc san xuit néng
nghiép khac nhau nhu canh tac ltia, hoa mau va nudi trong thity san bat ngudn tir 6 nhiém do
nudce thai [22].
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Trong pham vi xem xét vé sb luong nudc, két qua tinh toan cua md hinh MHB cho
LVSCL trong nghién ctru nay phy thudce rt 16n vao cic quy tic dugc thiét 1ap dé phan b
dong chay, bao gdm cac quy tic vé phan bd lugng nude ndi sinh tir mua vao cac song/kénh,
ti 1¢ phan luu gitra cac nhanh séng/kénh, phan bd nhu cau nude dbi véi timg ngudn cap, phan
bo ngudn cap cho ting doi tugng st dung nude, phan b6 dong chay hoi quy tr¢ lai tmg nguén
cap. Tat ca cac quy tac nay déu can dugc tinh chinh dé phan anh sat nhét voi diéu kién khai
théc thuc té. Diéu nay c6 thé dugc thuc hién théng qua phan tich hién trang hé thong song,
kénh va két qua tir mé hinh thuy lyc. Hai tré ngai chinh anh huéng dén tinh hop 1y cua két
qua cn bing nudc bang mdé hinh MHB trén LVSCL (va cic vung twong tu véi mang
song/kénh phtrc tap) gdm: xac dinh ty 18 phan luwu giita cac nhanh séng/kénh, va ti 18 phan bd
gifta nhidu ngudn nudc cho nhiéu déi trong khac nhau.

Ty 1€ phan luu dugc nhap vao mo hinh dudi dang duong quan hé luu luong gitra dong
chinh va dong nhanh, dugc xac dinh tu két qua tinh toédn cia mo hinh thuy luc, do d6 da bao
gdm anh hudng cua tridu. Tuy nhién tai cac vi tri chiu anh hudng triéu 16n, quan hé gitta luu
luong gid hodc luu lugng trung binh ngay gitta dong chinh va dong nhanh thuong khong
chat, dac bi¢t khi song chinh va song nhanh chiu anh huong triéu tr hai huong khac nhau
(bién Pong va bién Tay). Ngoai ra, anh huéng cua lii tran bién gi6i cling 1am cho quan hé
lwu lwong gitra dong chinh va dong nhanh trd nén rat phirc tap, kho chit ché, co nhing thoi
diém trong ngay tir vi tri 1a diém phan luu bién thanh nhap luu hodc nguoc lai do dong chay
trung binh ddi chiéu. Do d6, viéc chia md hinh chay riéng ré cho mua 1t va mua kiét s¢ dam
bao mo phong tt, do tin cdy cao hon do chiéu dong chay trung binh ngay hodc thoi doan 16n
hon 13 kha 6n dinh theo tirng mua.

Dbi véi viéc xac dinh ty 1¢ phan bd nguén nudc, do cac song/ kénh nbi V61 nhau theo
mang ludi rat phirc tap, mot (101 tugng co thé st dung tur nhiéu nguon cap (cac nhanh
song/kénh khéac nhau) va mot nguon cap co thé phan phdi cho nhiéu d6i tuong, nén viée xac
dinh cac ty 1¢ phan phdi gitra nguon cap va d6i tuong sir dung sat voi thuc té 1a bai toan thir
dan va tuan theo nguyén tic ngudn 1on s& cap duoc nhiéu va dbi tuong sir dung nhiéu s& dugc
cap nhiéu, nham muc dich cudi cing 14 x4c dinh duoc kha ning dap ung t6i da cua ngudn
nude cho cac muyc dich sir dung. Ngoai ra, trén cac khu vue c6 cac cong dleu tiét, bai toan s&
tr& nén phic tap hon khi phai mé phong va t6i vu hoa van hanh ciia cong dé dam bao du
nudce, nhu trong cac nghién ctiru [23-24]. Trong nghién ciru nay, cac ty 1¢ phan phdi 1a khong
¢d dinh va duoc tinh toan thay d01 theo timg ngay, tuong tng vo1 sy thay ddi cna luong nude
dén tai timg ngudn cap va nhu cau cta ddi twong. Tuy nhién c6 thé don gian hoa dé giam
khéi luong tinh toan bang cach sir dung céc ty 18 trung binh hop 1y, ¢b dinh tiy thudc vao
yéu cdu vé do chinh x4c cta bai toan.

4. Két luan

Nghién ctru nay da ap dung m6 hinh cén bang nuéec MIKE HYDRO BASIN dé tinh toan
kha nang dap mg ctia ngudn nude voi cac nhu cau st dung nude khac nhau trén luu vie song
Cuu Long. M6 hinh dugc thiét 1ap véi céc dir ligu dau vao la luong nudc mat ndi sinh tu
mua, lugng nudc mat ngoai sinh chay vao vung tir song Mé Kong, song Vam Cd, va cac song
nhanh tai bién gii Viét Nam—Campuchia, lurgng nude dudi dat c6 thé khai thac, va nhu cu
str dung nude cua 06 ddi tugng gdm sinh hoat, cong nghiép, trong trot, chin nudi, thuy san,
va cac nganh khac. Két qua tinh toan can bang nudc tai 120 ving quan 1y tong hop ngudn
nuoc trén luu vue phan anh tuong dbi sat voi hién trang kha nang dép ing ngudn nudc trén
thyue té. Tong lugng nude thiéu ca ndm trén toan ving chiém khoang 11,4% so véi tong nhu
cau sir dung nudc, thoi gian thiéu nhiéu nhét vao thang 2—4, khu vuc thiéu nhiéu nhét 1a ving
ban ddo Ca Mau, dédc bi¢t 1a ving Nam ban ddo Ca Mau, véi ti 1¢ thiéu trung binh 25,5%, céc
ving con lai gom T gidc Long Xuyén, giita song Tién—song Hau, va ta song Tién luong
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thiéu khong 16n ké ca vao mua kho ngoai trir mot sé khu vyuc giap bién Pong va bién Tay
thudc viing man.

Bing cach str dung mot sb gia dinh vé chiéu dong chay theo luu lugng trung binh va cac
két qua tinh toan tir mé hinh thity Iyc MIKE 11HD, mé hinh MIKE HYDRO BASIN hoan
toan c6 thé dugc sir dung dé tinh toan can bang nudc va lya chon phuong an phan bé ngudn
nuoc trén luu vuc song Ciru Long phuc vu muc dich quy hoach. Véi dac thu mang ludi song
kénh phirc tap, khong ¢6 luu vue 16 rang, dé dam bao tinh hop 1y cla két qua tinh toan, viéc
xac dinh cac quy tdc phan bo trong mo hinh theo kha ning cua ngudn nudc va nhu cau sir
dung nudc 1a hét stc quan trong. Ngoai ra, do pham vi tmg dung cia mé hinh chi xem xét
dén s6 luong nuoc, két qua tinh toan tir m6 hinh MIKE HYDRO BASIN nén dugc két hop
v6i cac danh gia vé do man va chat luong nuédc tir cac mo hinh khac dé c6 thé dua ra dugc
két luan day du hon vé kha nang dap tmg ctia ngudn nude dbi véi cac muc dich sir dung khac
nhau.

Pong gop cua tac gia: Xay dung v tudéng nghién ctru: N.N.H., B.T.D.; Lua chon phuong
phap nghién ctru: B.T.D., NNN.H., HT.N.M.; Xu ly s6 liéu: D.T.D.; HT.N.M.; Chay mo
hinh: D.T.D.; N.N.H.; Xt ly GIS va ban dd: B.T.D.; Phan tich két qua N.N.H.; HT.N.M.;
D.T.D.; Viét ban thao bai bdo: N.N.H.; D.T.D., H.T.N.M.; Chinh stra bai bao: N.N.H.,
H.T.N.M; b.T.D.

Loi cam on: Nghién ciru nay dugce thyc hién trong khuén kho Dé tai “Nghién clru xay dung
bd cong cu tich hop danh gia tai nguyén nude va dat phuc vu quy hoach tong thé dong bang
song Cuu Long” ma sO PTDL.CN-44/18. Nhom tac gia xin tran trong 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 tr nhitng nghién ctru trude day;
khong c6 su tranh chap 1oi ich trong nhém tac gia.
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Abstract: This paper studies the application of the MIKE HYDRO BASIN (MHB) water
balance model to assess the responsiveness of water sources for different water needs in the
Cuu Long River basin. The entire river basin is divided into 120 integrated water resources
management zones. Water demand is calculated for 6 uses including domestic, industrial,
farming, livestock, aquaculture, other needs, and is limited to freshwater. The MHB model
calculates the water balance on a daily basis for the current status year 2020, in order to
determine in detail the total amount of water shortage for the whole year, the time of water
shortage in the year, the months of water shortage in the whole river basin and over 120
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management zones. Calculation results show that the total amount of water shortage for the
whole year in the entire river basin accounts for about 11.4% of the total water demand, the
most shortage time is in February-April (19.1-19.6%). The area with the most water deficit
is the Ca Mau Peninsula. The MHB model applied to the Cuu Long River basin can be used
as a quick and convenient assessment tool to assess the responsiveness of water resources
to different planning scenarios, thereby serving as a basis for the selection of appropriate
water resource allocation options.

Keywords: Mekong; Cuu Long River; Water resources; Water balance; Mike Hydro Basin
model.



