KHOA HOC CONG NGHE

XAY DUNG MO HINH TiNH TOAN SU THAY poI NUuac
DUOIT DAT CHO KHU VUC VEN BIEN TiNH BIiNH THUAN
Tran Thanh Long!, Nguyén Thi Thanh Duyén?, Nguyén Héng Quan®

TOM TAT

Bai bao nay cung cap thong tin vé muc nuoc dusi dat (NDD) ving ven bién tinh Binh Thuan theo cac kich
ban bom hat NDD dinh huéng dén nam 2030 va nam 2040. Phuong phap nghién cttu duwoc st dung 1a xay
dyng mo hinh NDD déi thé nhuong tinh Binh Thuan (GMS - Modflow). Dya vao nhu cau dung khai thac
st dung nudc cho sinh hoat, tudéi tiéu cho thanh long va phuc vu khai thac titan, 2 kich ban khai thac NDD
duoc xay dung. Muc NDD ving ven bién bién Binh Thuan c6 d4u hiéu suy giam tir ndm 2012 & nhitng noi
c6 su phat trién thanh long. Véi kich ban 1, NDD chi phuc vu sinh hoat va tuéi tiéu thanh long, lwong NDD
sé suy giam nhe va sau dé 6n dinh dén nam 2030. Muc NDD sé gidm tir 1 - 2 m so véi trung binh muc nudc
hién tai. Véi kich ban 2, NDD phuc vu sinh hoat, twdi tiéu thanh long va phuc vu hoat dong khai thac titan,
luong NDD suy giam rat 16n va pha v tinh trang can bing muc nuéc khu vuc. Muc NDD & cac khu vuc
khai théc titan sé ha xudng tir 10 — 20 m, diéu nay sé dan dén suy kiét ngudn nuéc sach khu vie ven bién
Binh Thuan va kéo theo st xdm nhap mam tir bién vao tang chita nuéc.

T khéa: Binh Thuin, muc nude dudi dat, mo hinh nudc dudi dat, ving ven bién.

1. BAT VAN BE

Binh Thuan 1a mot trong nhimg tinh khé han
nhat ca nuoc, han han va sa mac hoa 1a loai hinh
thién tai ph6 bién trén dia ban tinh. Nhitng nam qua,
viéc gia ting khai thac nguén nuéc dudi dat cho cac
muc dich st dung, nhu san xuat cong nghiép, dich
vu du lich, sinh hoat va nong nghiép,... Theo thong
ké, tong lwong NDD khai thac trong ving ven bién tir
65.352 cong trinh 1a 82.063 m®/ngay [1]. Trong boi
canh bién d6i khi hau, nuwoc bién dang dang dién
bién phuc tap, Viet Nam ndi chung va Binh Thuan
noi riéng sé phai doi dién voi nhiéu kho khan, thach
thirc nhu gia ting cac hoat dong han han, la lut, x6i
16 bo bién, xam nhap man,... Cing nhu trong tuwong
lai, cac hoat dong dan sinh va kinh té phat trién di
lién 1a nhu cau khai thac, st dung nudc dudi dat sé
tang cao.

Trong khi do6, tinh trang khai thac NDD chua
duoc kiém soat chat ché nén nguy co mat can bang
vé kha nang khai thac nguén tai nguyén nay la rat
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cao, anh huong dén suy thoai ca vé so luong va chat
lwong nguon tai nguyén NDD. Do do6 can c6 nhitng
nghién cttu danh gi sy suy giam NDD trong hién tai
va du bao cho twong lai. Ttr 6, lam co s& cho viéc
quy hoach quan ly, phan bé, bao vé tai nguyén NDD
mot cach hop ly, nhat 1a ving cat ven bién.

2. PHUDNG PHAP NGHIEN CUU

Ké thtra cac so liéu lien quan dén dia hinh, tai
lieu ho khoan, bom hut thi nghiém, dia chat cong
trinh, ban d6 st dung dat, 4 mo phong mo hinh
khong gian ciing nhu cac diac tinh c@a tang chta
nudc bd roi khu vuc ven bién Binh Thuan. Pac biét,
ké thira cac s6 liéu vé dac diém cac tang chira nuoc
va hién trang khai thac dudi dat ctia Binh Thuan tir
duv 4an “Quy hoach tai nguyén NDD vung ven bién
tinh Binh Thuan”.

Cao do dia hinh, dia hinh, phan b6 thong so dia
chat thiy van sé duoc noi suy tir cac tai lieu mat cat
ho khoan va tai lietu bom huat bang phuong phap noi
suy Inverse distance weight IDW).

Ngoai ra, cac tai lieu khi twong gom luong mua,
luong boc hoi, céc tai liéu quan tric muc nudc soéng,
muc nuoc dudi dat, so lieu vé do man seé duoc thu
thap dé thiét lap diéu kién b6 cap cho mé hinh NDD.

Bén canh d6, diéu tra b6 sung dé cing c6 hién
trang khai thac NDD khu vuc ven bién théng qua
hinh thitc phong van cac sé ban nganh va ngudi dan
dia phuong theo muc dich sit dung. Phuong phap
hiéu chinh mé hinh 1a phuong phap thtt chon cac yéu
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to dia chat thay van (hé s6 bé cap nudc mua, hé so6
tham xuyén day song, tinh chinh bom huat khu vuce
khai thac lon. Cac thong s6 hiéu chinh duoc Iiya chon

khi su twong quan gitra s6 liéu tinh toan va so lieu
quan trac 16n hon 0,8.
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Hinh 1. Céc budc tién hanh xay dyng mé hinh NDD
2.1. M6 hinh khong gian dia hinh khu vuc, mat cat dia chat, va mat cat ho

Hinh 2. M6 hinh khong gian 3 chiéu ctia ting chira
nude bé roi khu viee ven bién Binh Thuan

Ludi 3 chiéu duogc 1ap cho mo hinh c6 dién tich
2.740 km?, véi cac 6 ludi co kich thudc twong tng 1a
200 x 200 m, duwoc phan thanh 387 hang va 587 cot,
va s6 16p 1a 2, duoc stt dung dé mo phong cau truc
khong gian cta cac tang chira nudc. Ludi ba chiéu
chtta toan bo dir liéu thudc tinh phuc vu cho viéc giai
cac bai toan trong mo hinh. Bé mat dia hinh va bé
day tang chta nuéc duoc tinh toan dua vao ban do

khoan bing phép noi suy dia hinh (Inverse weight
distance).

2.1.1. Piéu kién bién moé hinh

Mo hinh duoc thanh 1ap bao gom 3 1op: lop dat
da bo roi pha trén, 16p dat da nut né va tang chia
nudc khe nut trong dut gay kién tao khu vuc ven
bién Binh Thuan. Khu vuc sat bién duoc gan bién
bién. Khu vuc phia Tay Bac giap véi nui nén duoc
gan bién khong tham nuéc. Khu vuc phia Tay duoc
g4n bién song.

- Lop trén (cac tram tich bd roi Holocen,
Pleistocen): do hai tang chta nuéc Holocen va
Pleistocen khong ton tai 16p cach nuoc ro rang va
thanh phan thach hoc khong khac nhau nén vé mat
tinh thdm co6 thé xem nhu la mot 16p. Bé day tang
chtta nuéc dao dong tir 20 — 60 m. Cac thong so dia
chat thay van cha yéu: Hé s6 tham K = 1 - 9,1
m/ngay va hé s6 nha nudc trong luc p = 0,20.
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- Lop gitta (tang chtta nuoc khe nut tram tich
Pliocen, Bazan): bé day tang chtra nu6c thay ddi tir
3,6 - 20 m. Cac thong s6 dia chat thiy van cht yéu:
Heé s6 tham K = 0,5 - 2 m/ngay va hé s6 nha nuoc
trong luc p= 0,10-0,12.

- Lop dudi (P6i chira nudce khe nit cac tram tich
phun trao Creta, Jura): bé day tang chita nuoc thay
déi tir 100 - 300 m. Cac thong so dia chat thay vin
chu yéu: He s6 tham K = 0,0006 - 2 m/ngay va hé so
nha nuoc trong luc u = 0,10-0,12.
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2.1.2. Bo cap do mua
Tram tich day song da duoc tién hanh ldy mau
va phan loai thanh phan dat & song Dinh, song Ca
Ty, song Liy, doi cat Tién Thanh, doi cat & Ke Ga
vao thang 1 nam 2021. Thanh phan tram tich cht yéu
la cat va sét pha. Do dat phtt bé mat ctia ving ven
bién Binh Thuan la cht yéu la cat, lwong bé cap ban
dau duoc tinh toan bang 1% luong mua & khu vuec.
Luong bé cap sé duoc hiéu chinh bang phuong phap
thtt dan dé phu hop voi sy bién thién muc NDD
trong qua trinh tinh toan. Luong mua nam phan bo
khong dong déu theo khong gian, tang dan tir Bac

10 sj2p

xu6ng Nam va tir bién dén mién nui; noi c6 luong
mua nam it nhat chi dat 699 mm (tai Liéen Huong) va
noi c¢6 lwong mua nam nhiéu nhat 1a 1.607 mm (tai La
Gi), chénh léch giita viing mua nhiéu nhat véi ving
mua it nhat 1a 908 mm.

2.1.3. Bé' cap do song

Luong trao doi dong chay giita song va tang
chta nuéc duoc mo phéng theo chiéu thang ding
qua 16p vat lieu day cia mot thé nuéc mat nao do.
Lwong nudc chay qua bién nay phu thudc 1ép vat liéu
day (C: Conductance) va do chénh léch ap luc: Q =C
x AH. Muc nuéc song duwoc gan dua vao tram quan
trac thay van & song Ta Pao, song Lity. Do tram tich
day song la cat pha sét nén hé s6 thim day song
duoc 14y ban dau bang 0,5 — 2 m/ngay. Thong s6 sé
duoc hiéu chinh dé phu hop voi timg doan soéng.
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Hinh 4. So @6 bién séng ven bién Binh Thuin

2.1.4. Quan trac muc NDP

bé hieu chinh mo hinh va danh gia tinh chinh
xac ctia mo6 hinh, muc nuwdéc hang thang duwoc quan
trac tai 10 diém giéng voi 2 giéng do tu dong va 8
giéng quan trac tha cong. Két qua quan trac tir thang
1 dén thang 5, nam 2021 duoc trinh bay & bang 1.

Béng 1. Két qua quan tric muc nuéc tir thang 1 dén thang 5 nam 2021

(don vi: m fdsa

BT2 BT3 BT4 BT6 BT7 BT8 BT9 BT10
Thang 1 4,26 -1,72 34,5 4,24 23,43 26,19 23,99 9,61
Thang 2 4,27 0,95 34,22 4,2 24,41 29,83 23,66 8,98
Thang 3 4,02 1,06 34,06 4,16 24,41 30,48 23,46 8,95
Thang 4 4,01 1,03 33,94 4,11 24,3 30,84 23,32 8,14
Thang 5 4,12 0,95 33,85 4,01 24,22 31,03 23,23 7,78

2.2. Hién trang khai thac NDD

Tong luong NDD khai thac trong ving quy
hoach tir cac cong trinh, cum cong trinh khai thac
tap va cac cong trinh khai thac nho 1é (giéng dao, 16

khoan nho, hao khai thac NDD) 1a 82.063 m?®/ngay.
Trong d6 luong khai thac NDD tir cac tang chua
nudc duoc phan b6 nhu sau:
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- Khai thac tir ting chita nuéc Holocen (gh) 1a
51.210 m®/ngay. Trong d6 khai thac tir 310 cong
trinh, cum cong trinh khai thac tap trung la 25.063
m?®/ngay, chiém 48,9%; tir 43.120 cong trinh nho 1é 1a
26.147 m*®/ngay, chiém 51,1%.

- Khai théc tir tang chtra nudc Pleistocen (gp):
25.489 m?®/ngay. Trong d6 khai thac tr 111 cong
trinh, cum céng trinh khai thac tip trung: 20.520
m?®/ngay, chiém 80,5%; tir 8.830 cong trinh nho 1é 1a
4.969 m®/ngay, chiém 19,5% [1].

Luong NDD phuc vu cht1 yéu cho sinh hoat dan
cu va danh mot phan cho tuéi tiéu cho thanh long.
Do d6, luong khai thac nuéc ngam khai thac hang
nam duoc tinh toan dua theo su bién thién ctia dan
cu trong khu vuc ven bién Binh Thuan (hinh 5).
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2.3. Kich ban cho khai thaic NDP nam 2030 va
nam 2040

2.3.1. Cdc tiéu chudn dp dung tinh todn nhu cau
stz dung nuwroc cho sinh hoat va ciy thanh long

Tiéu chudn ap dung tinh toan nhu cau st dung
nuoc cho sinh hoat: nhu cau cip nuéc cho sinh hoat
duoc tinh trén dua theo Quyét dinh s6 1251/QD-TTg
quy hoach cap nuéc 3 ving kinh té trong diém Bac
b0, mién Trung va phia Nam dén nam 2020 da duoc
Thu twong Chinh phta phé duyét. Pén nam 2020, tieu

chudn 4p dung cho dan thanh thi la 150
lit/nguoi/ngay va nong thon la 100 lit/nguoi/ngay.
Du bao giai doan 2025 - 2030 tiéu chudn nudc sinh
hoat cho dan cu duoc 4p dung nhu tiéu chudn nam
2020 [2].

Tiéu chuin ap dung tinh toan nhu cau stt dung
nuéc cho thanh long: theo Vién Khoa hoc Thuy loi
mién Nam luong nuéc can thiét cho cay thanh long
binh quan tir 2.000 - 2.500 m®/ha/vu, mot nam can
luong nuoc tudi: 4.000 m®*/ha (binh quan mot ngay
khoang 11 m®/ha) [3].

2.3.2. Cédc so liu dur bdo vé dan cur va dién tich
trong thanh long

- Dur bdo vé tang dan cur

Theo s6 lieu “Diéu chinh Quy hoach phét trién
kinh té - xa hoi tinh Binh Thuan dén nam 2020, tim
nhin dén nam 2030” ty 1é ting dan s6 trung binh giai
doan 2016 - 2020 1a 0,7%/nam va giai doan 2021 - 2030
1a 0,65%/nam. Ty 1é do thi hoa phan dau dat 40 - 45%
vao nam 2020 va dat 50 - 55% vao nam 2030 [4]. Uéc
tinh dan s6 trong viing quy hoach dén nam 2030 1a
1.027.088 nguoi, trong d6 thanh thi la 456.543 nguoi
va nong thon 1a 570.545 nguoi. Dan s6 thanh thi nam
2040 1a 491.062 nguoi va nong thon 1a 587.082 nguoi.

- Dur bdo vé dién tich thanh long

Theo Quyét dinh s6 1554/QD-UBND ciia Uy
ban Nhan dan tinh Binh Thuan [5], dién tich quy
hoach dat trong thanh khu vuc ven bién mién Trung
nam 2020 va tAm nhin nam 2030 c6 su thay d6i nhe
khong dang ké. Dong thoi véi nguon nudc han ché,
dién tich trong thanh long dugc quy hoach khong gia
ting sau giai doan nam 2030. Do d6 nhu cau st dung
nudc cho thanh long nam 2040 sé lay bang du bao
nam 2030.

233 Du bdo nhu ciu sir dung nuéc cho sinh
hoat va cdy trong thanh long

S6 lieu cu thé vé nhu cau st dung nudc sinh hoat
duoc thé hién trong bang 2 va cho thanh long trong
bang 3.

Bang 2. Nhu cau sit dung nuéc sinh hoat dén nam 2030 va nam 2040

Nhu cau st dung nuéc (m®/ngay)
srr | Huven/ thil’fa/ thanh Nam 2030 Nam 2040
phe Thanh thi Noéng thén Thanh thi Nong thén
Phan Thiét 32.262 3.080 34.288 3.169
2 La Gi 11.596 4.079 12.324 4.197
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3 Tuy Phong 9.890 9.272 10.511 9.541

4 Bac Binh 5.255 10.131 5.585 10.425

5 Ham Thuan Bac 5.202 15.094 5.529 15.531

6 Ham Thuin Nam 2.182 9.528 2.319 9.804

7 Ham Tan 2.919 5.871 3.103 6.041

Téng 69.306 57.055 73.659 58.708
Béng 3. Nhu ciu sir dung nudc cho cy thanh long Hién tai, cAc huyén ven bién tinh Binh Thuan da
dén nam 2030 va ném 2040 phan khai thac NDD phuc vu sinh hoat, chi riéng
SIT xglggr?}{tid Nhu ((:f;/sggdgg(g*)nm huyén Ham Thuan Nam va huyén Bac Binh c6 khai
1 |Phan Thiét 4.400 thac phuc vu mot phan tuéi thanh long. Tuy nhién,
2 |laGi 13.200 kha nang ciap nuoc mit cta khu vuc ven bién Binh
3 Tl_,ly P%long 3300 Thuan khong thé dap tmg hoan toan cho nhu cau

4 |BacBinh 34.100 ,
5 |Ham Thuan Béc 104500 sinh hoat va tuéi tiéu cho thanh long dén nam 2040.
6 |Ham Thuan Nam 159.500 Do @0, ty lé stt dung NDD phuc vu sinh hoat va tugi
7_|HamTan 11.000 tieu cho thanh long nam 2017 duoc st dung dé du
Cong 330.000

Ghi chii: © Nhu cdu sir dung nuée cho cdy thanh
long nam 2040 bang voi nam 2030

bao kha nang khai thac NDD trong twong lai.

Bang 4. Nhu ciu st dung NDD dén niam 2030 va nam 2040

Nhu ciu sit dung NDD (m®/ngay)
STT s . Hién tran Du béo

Huyén/thi/thanh pho Namalr | NamZom Nam2030 | Nam 2040
1 | Phan Thiét 18.563 24.015 35,342 37.457
2 |1aGi 5.091 6.587 15.675 16.521
3 |Tuy Phong 14.417 18.652 19.162 20.052
4 |BécBinh 11.631 17.583 15.286 15.479
5 | Ham Thuan Bac 741 9.587 20.296 21.060
6 | Ham Thuan Nam 18.398 95,157 18.992 21.068
7 |HamTan 6.553 8.479 8.790 9.144

Cong 82.063 110.060 133.543 140.781

2.4. Cac kich ban cho bom hut NDP dinh huéng
nam 2030 va tim nhin nim 2040

Dua vao nhu cau khai thac st dung nudc cho
sinh hoat, twéi tiéu cho thanh long va phuc vu khai
thac titan, 2 kich ban khai thac NDD duogc xay dung
nhu sau:

- Kich ban Al: kich ban khai thac NDD phuc vu
sinh hoat gia ting tuyén tinh véi su gia ting dan so6
va dién tich thanh long theo dinh huéng nam 2030 va
nam 2040. Tong luong khai thac khu vuc nuoc ven
bién Binh Thuén 1a 133.543 m®/ngay (nam 2030) va
140.781 m*®/ngay (nam 2040).

100

- Kich ban A2: kich ban khai thac NDD ngoai
phuc vu sinh hoat va twéi tiéu thanh long, NDD con
duoc khai thac phuc vu nhu cau khai thac titan da
duoc cap phép. Mac du nguén NDD hién nay duoc
nhan dinh khong da khéa nang cung cdp cho khai
thac va tuyén quiang titan cho cac mo da ciap phép.
Nghién ctu sé danh gia kha niang anh hudéng ctua
viéc khai thac NDD phuc vu titan dudi kich ban xu
huong bién doi khi hau dén nam 2040. Tong luong
khai thac khu vuc ven bién Binh Thuan & kich ban
nay la 172.453 m®/ngay (mam 2030) va 179.691
m?/ngay (nam 2040).
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2.5. Kich ban cho bién d6i khi hau dinh huéng
nim 2030 va nim 2040

Theo “Kich ban bién d6i khi hau va nudc bién
dang cho Viét Nam nam 2016” cta Bo Tai nguyén va
Moi truong, voi kich ban RCP 4.5 lugng mua trung
binh nam ctia Binh Thuin c6 xu huéng ting thém
14% so voi giai doan 1986 - 2005. Trong d6, luong
mua mua dong (thang 11 dén thang 1) c6 xu huong
tang 42% so v6i giai doan hién thoi; lwong mua xuan
(thang 2 dén thang 4) c6 xu hudéng tang 14,2%; luong
mua mua ha (thang 5 dén thang 7) ting 9,5%; luong
mua mua thu (thang 8 dén thang 10) ting 18,4%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua hiéu chinh bai toan 6n dinh

Bai to4an 6n dinh duoc tinh toan vao mua kho
nam 2021 voi muc tiéu hiéu chinh thong s6 dia chat
thtty van va bd cap do song voi tang chita nudce. Két
qua tinh toan 6n dinh cho thdy thong s6 dia chat thiy
vin va tham day song phu hop véi muc nuéc quan
trac muia kho nam 2021.
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Hinh 6. Két qua bai toan dn dinh

Muc nuéc ha thap theo huong Tay Bac — Dong
Nam. Muc nuéc ha thap cha yéu & khu dan cu nhur:
Thanh pho Phan Thiét, La Gi, Phan Ri. Duong muc
nudc thé hién phu hop véi sy phan bo dan cu cta
khu vuc ven bién Binh Thuan. Duong muc nuoc thé
hién NDD ven bién van duy tri cao d6 cao hon muc
nuoc bién. Diéu d6 cho thdy sy xAm nhip man ti
bién van trong kha nang an toan va chua c6 dau hiéu
xam hai vao tang chita nudc bo roi.
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Hinh 7. Pudng muyc nuéc viing ven bién
tinh Binh Thuan bai toan 6n dinh
3.2. Két qua hiéu chinh bai toan khéng n dinh

Két qua tinh toan khong 6n dinh cho thay thong
sO dia chat thay van, thong so tham day song, luong
bom hat NDP tix nam 2000 - 2020 phu hop véi cac
két qua nam trac qua cac nam 2013, 2015 va 2021.
Hinh 9 thé hién két qua tinh to4an so sanh voi muc
nuoc quan trac tai HTM11 va BBM11.
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Hinh 8. Két qua bai toan khong 6n dinh s6 liéu chinh
nam 2012-2013, s6 lieu kiém chimg 2021
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Hinh 9. Két qua hiéu chinh mé hinh cta
HTM11 va BBM11
Hinh 10 thé hién két qué kiém ching muc nudc
quan trac tai BT3, BT4, BT7, BT8, BT10. Két thé
hién dwong muc nuwdc c¢d6 xu huéng giam 1 - 2 m tir
nam 2008 - 2020.
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Hinh 10. Két qua kiém ching mé hinh tai cac giéng quan trac BT3, BT4, BT7, BT8, BT10

Mua kho do thiéu luong bd cap mua, NDD duoc
khai thac nhiéu hon mua mua mua. Piéu d6 lam cho
trit luong NDD & cac thang mua kho giam di 1,86
trieu m®/thang. Trong khi mua mua, nhu cau khai
thac NDD giam di hon mét nita so véi mua kho. Bén
canh d6 luong mua bé cap, ting chira nudc bo roi
duoc héi phuc lai 1,29 trieu m®/thang. Mac du muc
NDD khu vuc ven bién khong thay doi dang ké gitra
mua khoé va mua mua (Hinh 11 va 12). Muc NDb
khu vuc ven bién Binh Thuan dugc bé cap it hon
luong khai thac dan dén suy gidm muc nuoc nhe &
nhimg nam kho han gan day. O khu vuc ven bién
Binh Thuan, do dién tich phan bé song trén luu vuc
nho, luong bé cap do song 1a khong dang ké. Luong
b6 cap chi yéu la do mura.
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Hinh 11. Puéng muc NDD so véi muc nudc bién khu
vire ven bién mua kho nam 2021
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Hmh 12. Puong myuc NDD so véi myc nuedc bién
khu vie ven bién mua mura nam 2021
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Hinh 13. Sy thay ddi muc NDD truoc
nam 2008 va nam 2021

Muc NDD c¢6 xu huéng giam 1 - 2 m & khu vuc
Ham Tan, Ham Thuan Bac va Phan Thiét. Diéu nay
c6 thé giai thich bang viéc gia taing dan cu & cac khu
vic nay, dan dén nhu cau khai thac NDD gia ting
trong nhitng nam gan day.

3.3. Két qua NDD kich ban cho bién d6i khi hau
dinh huwéng nam 2030 va nam 2040

- Kich bdan Al

Két qua mo hinh NDD du bao cho nam 2030 voi
kich ban Al cho thiy, hau nhue khong thay déi nhiéu
so v6i hién trang hién tai. Mac du lvong bom hut khu
vuc tang tuyén tinh dé phuc vu dan cu va mot phan
danh cho twéi tiéu thanh long, nhung do kich ban
bién d6i khi hau cho twong lai gan cho thay khi luong
mua khu vuc ting. Do d6 luong bo cap sé duoc ting
thém va lam cho muc NDD khéng c6 xu hudéng suy
giam nhiéu. Bén canh d6, muc cot 0 ctia muc NDD
van duoc duy tri ven bo nén hién twong xam nhap
man sé khong c6 xu huong phat trién manh & kich
ban. Puong muc nuéc gita mua kho va mua mua
khong thay déi nhiéu, chi ha thdp 1 -2 m & khu vuc
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khai thac nhiéu phuc vu cho thanh long nhu Ham
Tan va Ham Thuan Nam.

| 4

Hinh 14. Puong myuc NDD so véi muee nudce bién,
muia kho nam 2030, kich ban Al
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Hinh 15. Pudng muc NDD so véi muc nude bién,
mua mua nam 2030, kich ban Al

Mua kho, luu luong khai thac la 3,57 triéu
m?®/thang. Luong bé cap chu yéu ctia mua kho 1a
luong nudc bd cap tir tang dudi hoac khe nut ctia
tang da nut né chay ra va mot phan do song bé cap
cho tang chtra nudc. Muia mua luong khai thac giam
xudng con 1,69 trieu m®/thang. Lwong bé cap cha
yéu la do mua, sé gitip nguén NDD phuc hoi lai nhu
truéc mua kho. Do d6 muc NDD & kich ban Al la
gan nhu 6n dinh cho tuong lai gan.

Két qua mo hinh NDD du bao nam 2040 véi kich
ban Al hau nhu khong thay ddi nhiéu so voi hién tai
va nam 2030. Duong muc nudc gitta mua kho va mua
mua khong thay ddi nhiéu, chi ha thap 1 -2 m & khu
vuc khai thac nhiéu phuc vu cho thanh long nhu
Ham Téan va Ham Thuin Nam.
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Hinh 16. Pudng myuc NDP so véi muc nudc bién,
muia kho nim 2040, kich ban Al
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Hinh 17. Puéng muc NDD so véi muc nudc bién,
mua mua nam 2040, kich ban Al

Luu luong khai thac mua mua va mua kho nam
2040, kich ban Al twong tu nhu nam 2030. Do do,
muc NDD & kich ban Al 1a gan nhu 6n dinh cho
twong lai gan.

- Kich ban A2

Két qua mo hinh NDD du bao cho nam 2030 voi
kich ban A2 cho thay, su thay d6i muc NDD dang ké
cac khu vuc khai thac nuédc phuc vu titan. Mac du
lwong b6 cap co gia ting, nhung do luwong khai thac
NDD phuc vu titan ting nhanh. Do d6 luong b6 cap
sé khong theo kip luong khai thac dan dén muc
NDD sut giam & cac khu vuc khai thac titan. Bén
canh d6 dudi su khai thac nudc phuc vu tudi tiéu
thanh long, muc NDD van sé giam & khu vuc Ham
Tan va Ham Thuan Nam. Bén canh d6, muc c6t 0 cia
muc NDD c6 hién tuong tién sau vao trong dat lién
dan dén x4m nhap man sé c6 xu huong phat trién
manh & kich ban A2.
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Hinh 18. Pudng muc NDD so véi muc nude bién,
mua kho nam 2030, kich ban A2
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Hinh 19. Pudng muc NDD so véi muc nude bién,
mua mua nam 2030, kich ban A2

Mua kho cta kich ban A2 nam 2030, luvu luong
khai thac 1a 4,89 trieu m?®/thang. Liwong b6 cap cha
yéu ctia mua kho 1a tir ting dudi hoac khe nut cta
tang da nuit né chay ra va mot phan do song bd cap.
Mua mua luong khai thac giam xuéng 2,8 trieu
m?®/thang. Luong bé cap cha yéu la do mua. Tuy
nhién, luong bd cap vao mua mua khong thé bu dap
luong that thoat trir luong vao mua kho. Do d6, muc
NDD & kich ban A2 1a suy giam 10 - 20 m & khu vuc
khai thac titan.

Két qua mo hinh NDD du b4o nam 2040 voi kich
ban A2 hau nhu khong thay d6i nhiéu so voi du bao
nam 2030.

Mua kho nam 2040 cia kich ban A2, lvu luong
khai théc 1a 5,12 trieu m®/thang. Liong b6 cap cha
yéu la tir tang duéi hoac khe nut ciia tang da nut né
chay ra va mot phan do song bé cap cho tang chita
nuéc. Mua mua luong khai thac giam xuong 2,97
trieu m®/thang. Luwong b6 cap chu yéu la do mua.
Tuy nhién, lwong bé cap vao mua mua khong thé bu
dap luong that thoat trir lwong vao mua kho. Do do,
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muc NDD & kich ban A2 1a suy giam 10 — 20 m & khu
vuc khi thac titan.
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Hinh 20. Puéng muc NDD so véi muc nudc bién,
mua kho nam 2040, kich ban A2
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Hinh 21. Pudng muc NDD so voi muc niede bién,
mua mua nam 2040, kich ban A2

4. KET LUAN

Muc NDD ving ven bién bién Binh Thuan cé
d4u hiéu suy giam tir nam 2012 & nhimg noi c6 su
phat trién cay trong thanh long nhu huyén Ham
Thuan Nam va Bic Binh. Mua khé do thiéu luong bé
cap mua, NDD duoc khai thac nhiéu hon mua mua.
Véi diéu kién khi hau kho han trong nhitng nam gan
day va su gia tang dién tich trong cay thanh long,
nhu cau khai thac NDD trong mua kho da ting lén.
Trong khi d6, muia mua c6 dau hiéu ngan lai, lam cho
luong bé cap suy giam nhe. Diéu dé cho gidi thich
cho su suy gidm muc nuéc nhe & nhitng nam kho
han gan day.

Véi kich ban 1, NDDP chi phuc vu sinh hoat va
tudi tiéu thanh long, luong NDD sé suy gidm nhe va
sau d6 6n dinh dén nam 2030. Muc NDD sé giam ti
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1 -2 m so v6i trung binh muc nudc hién tai. Véi kich
ban 2, NDD phuc vu sinh hoat, twéi tieu thanh long
va phuc vu hoat dong khai thac titan, luong NDD suy
giam rat lon va pha vo tinh trang can bang muc nudc
khu vec. Muc NDD & cac khu vuc khai thac titan sé
ha xudng tir 10 — 20 m, diéu nay sé dan dén suy kiét
ngudn nudc sach khu vuc ven bién Binh Thuan va
kéo theo su xam nhap mam tir bién vao tang chira
nuéc.
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BUILDING A CALCULATE MODEL OF GROUNDWATER LEVEL CHANGE FOR THE
COASTAL AREA OF BINH THUAN PROVINCE
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Summary

This paper provides information on groundwater level in the coastal area of Binh Thuan province according
to the groundwater pumping scenarios with orientation to 2030 and vision to 2040. The research method
used is to build a model of groundwater recharge in Binh Thuan province (GMS - Modflow). Based on the
demand for water exploitation for domestic use, irrigation for dragon fruit, and for titanium mining, two
scenarios of groundwater exploitation are developed. The groundwater level in the coastal area of Binh
Thuan has shown signs of decline since 2012 in areas where dragon fruits are grown. With scenario 1,
groundwater is only for domestic use and irrigation of dragon fruit, the amount of groundwater will
decrease slightly and then stabilize until 2030. The groundwater level will decrease by 1 - 2 m compared to
the current average water level. With scenario 2, groundwater is used for domestic use, dragon fruit
irrigation and titanium mining, the amount of groundwater decreases greatly and disrupts the regional
water level balance. The groundwater level in titanium mining areas will drop from 10 to 20 m, this will lead
to depletion of clean water sources in coastal Binh Thuan and lead to saline intrusion from the sea into

aquifers.

Keywords: Binh Thuan, groundwater level, groundwater model, coastal area.
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