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Tém tat: Tai ban dio Ca Mau (BPCM), nuée dudi dit la nguon nude dang dwoc khai thdc sir dung
phé bién va déng vai tro hét sirc quan trong trong tién tién trinh phdt trién kinh té xd héi cdc dia
phuwong. Tuy nhién, do ddc diém tw nhién c6 quy ludt phdn bo nwée nhat chat lwong tot rat phirc tap
do sy hién dién cac khu viec nuwoc man tai cac td‘ng chita nudc nén viéc khai thac sur dung gap nhiéu
khé khan. Bai béo sir dung s6 liéu tir cdc nghién ciru cdc co quan chuyén mon va dia phwong da thuc
hién tir truce dén nay nham xdac dinh dwoc triv luong khai thac tiém nang nuoc duoi dat (NDD) toan
BDCM la 11.340.100m’/ngay va trit lwong c6 thé khai thac la 741.500m°/ngay.

Tir khéa: BDCM, Trit heong khai théc tiém néng.

Summary: /n the Ca Mau Peninsula, groundwater is an important freshwater source, which has
been exploiting and using widely, playing a very important role in the progress of socio-economic
development in the localities in the Peninsula. However, due to the local natural characteristics,
the law of distribution of good quality water is complicated by the presence of saltwater layers in
the aquifers, causing many difficulties in the exploitation and usage of the fresh groundwater.
The paper uses data collected from the studies of specialized agencies and localities that have
been implemented so far to order to calculate a potential groundwater exploitation reserve being
11,340,100m*/day and an exploitable groundwater one being 741.500m’/day for the entire Ca
Mau Peninsula.

Key words: Ca Mau Peninsula, Exploitable groundwater reserve.

1. MO PAU

Vién Quy hoach Thity loi mién Nam (2007) da
phan chia BPCM thanh 8 tiéu sinh thai san xuat
dua trén co s¢ tai nguyén nudc va md hinh san
Xuét:

dién tich duogc canh tac theo mo hinh sinh thai
nudc ngot: tréng lta 2-3 vy, rau mau, cay an trai.
Viing BI: 1a ving ctra song Hau thugc pham vi
tinh Soc Trang, chiu anh hudng cia xam nhap
min nhung viing nay van c6 thé khai thac nu6c

Viing A: gdm dién tich tiéu ving Tay song Hau
(TSH) cua céac tinh Kién giang, Can Tho, Hau
giang. Pac diém chinh cta viing nay 1a ¢6 nudce
ngudn nude ngot tir song Hau cho nén phan 16n

Ngay nhan bai: 05/6/2019
Ngay thong qua phéan bién: 15/7/2019

ngot tir song Hau cho san xuét ndng nghiép.

Viing B2 va B3: nim trong tiéu du 4n Quan Lo
- Phung Hiép (QL-PH) véi truc kénh dan nudc
quan trong la kénh QL-PH. Vung B2 dugc xac

Ngay duyét dang: 05/8/2019
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dinh cho khu vuc chu yéu con canh tac laa (Soc
Tring) va tiéu ving B3 13 khu virc dd chuyén
d6i san xuat nudc lg (Bac Liéu).

Viing CI: Chinh I tiéu ving thuy lgi U Minh
Thuong da duoc xac dinh boi quy hoach TNN
qua nhiéu thoi ky. Trude ddy nha nude c6 chu
truong xay dung hé thong thuy loi dé ngot hoa
viing ndy véi muc tiéu trong lia. Trong thyc té
nhiéu ndm, nguoi dan da chuyén d6i mé hinh
tréng lia sang md hinh luan canh: trong lia mua
mua va nudi tom mua kho.

Viing C2: 1a Tiéu ving thity loi U Minh Ha, véi
dac diém quan trong 13 nguon nudc mua tir rung

U Minh tao ra ngudn nudc ngot cho trdng lua
nhiéu nam nay. Hién nay mot $6 dién tich ven
bién c6 khuynh hudng dich chuyén sang nudi
tom.

Viing D: 1a ving ven bién cia Bac Liéu nim
phia nam quéc 16 1, v6i dac diém quan trong la
nudc man quanh nam.

Ving E: 1a cac huyén nam Ca Mau nhu Nam
Can, Ngoc Hién. dic diém chinh vung nay la
nuwéc min quanh nim. Nudc ngot chi tir ngudn
duy nhat 14 do mura, ngudi dan trix lai dé sir dung
cho an uéng, sinh hoat nhung rat han ché.

AN VUNG BAN PAO CA MAU

BAN PO PHAN KHU THUY VA

Gz

Khu C2
Khu D
Khu E

Al

Hinh 1: Ban dé phén ving thuy loi BDCM (Nguon: Vién QHTLMN, 2007)

Nghién ciru dia chét thuy vian (PCTV) cho mot
ving ldnh thd thudng yéu cau 1a phai xac dinh

duoc trit lwong khai thac nude dudi dat (NDD).
Tuy giai doan di€u tra hoac yéu cau cu thé cua
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mot du an s€ co cép trtr lvong dugc xac dinh.
Dbi v6i cac du an diéu tra chi tiét (tham do, xin
gidy phép khai thac) bic budc phai xac dinh
dugc trtr lugng khai thac cu thé cho cac bai
giéng. Dbi v6i cac du an diéu tra tir tong quan
dén so do thudng chi dirmg mirc d6 xac dinh trit
lwong khai thac tiém ning NDD bang phuong
phap can bang. Theo xu hudng phat trién bén
vitng, ngudi ta thuong hudng dén khai niém i
lirong c6 thé khai thac (TLCTKT). Pay la
thong tin thiét thuc cho cac nha quy hoach tai
nguyén nudc va quan ly tai nguyén nude. Trix
luong khai thic tiém ning ciia NDD la bai
toan thuong gap trong nghién cru DCTV. Trix
luong khai thac tiém ning NDD di c6 phuong
phap xac dinh nhung khi khai thac hét toan bo
trit lwrong nay s& dan dén suy thoai ngudn
nuoc. Trong diéu kién ty nhién nhu & Ban dao
cd Mau (BPCM) viéc khai thac thuong dan
dén qua trinh xdAm nhap mdn (thdm xuyén va
tham ngang). Nhu vdy can khai thac bao nhiéu
dé dam bao muc tiéu phat trién bén virng? Van
dé nay lién quan dén TLCTKT. Nhu vy, cin
phai xac dinh lugng khai thac tdi da ma van
dam bao muc tiéu phat trién bén viing. Bai
béo tiép can van dé khai thac bén virng NDD
theo hudng xac dinh TLCTKTbang phuong
phap m6 hinh NDD két hop chi s6 bén viing
NDDb [6].

Chi sb nay duoc tinh theo cong thic:

Téng lwong khai thac NDD
[ = e x100%
Tong lugng bo cap cho NDD
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I <90%: Bén ving; I = 90 - 100%: Kém bén
vitng; I = >100: Khong bén virng.

Tong lwong khai thic NDP: xac dinh theo tai
liéu hién trang khai thac NDD;

Téng heong bé cdp tw nhién cho NDP: xac dinh
bang md hinh s6.

O BDCM, luong bd cap NDD chu yéu la trir
luong dong dugc hinh thanh tir dong thAm
ngang va thim xuyén trong d6 bao gdm ca nudc
mén va nudc nhat. Phuong phap mo hinh s6 1
cong cu toan hoc phii hop nhat trong viéc tinh
toan tong lwgng bd cap nude nhat hang nim cho
NDD trong mot khu vyc. Téng lugng bd cép
tinh s& duoc tinh bang tong dong chiy vao
(Flow in) hodc ra (Flow out) trong bai toan can
bang NDD.

Nhu, vay, dé xac dinh trit rgng c6 thé khai thac
tai BDCM bai bao s& dua vao tong luong chay
vao trén co sé bai toan can bang NDD ciia md
hinh s cho ving phan b nudc nhat khong bao
gdm dong thdm tir cac khu vuc phan bd nude
man chay vao.

2. PAC PIEM CAC TANG CHUA NUGC

Trén pham vi BBCM ton tai 7 tﬁng chira nuéc
16 hong: ting Holocen (gh), tang Pleistocen trén
(qp3), tang Pleistocen giita - trén (qp2-), tang
Pleistocen dudi (qp1), tang Pliocen giita (n2?),
tang Pkiocen duéi (n2') va ting Miocen trén
(n1*). Theo két qua nghién ctru [2], dic diém
phan b céc tang chira nude nhu thong ké trong
Bang 1 va Bang 2.

Bang 1: Pic diém phin b theo dién ciia cic ting chira nuée

Tang Dién tich Dién tich phan bd theo viing (km?)
TT chira phan b
, 5 A B1 B2 B3 C1 C2 D E
nugc (km~)
1 | qgh 8,052 3,826 | 1,482 | 1,558 | 181 183 18 602 | 201
2 | gp3 14,545 4,332 11,482 11,923 | 968 | 2,177 | 1,025 | 1,086 | 1,553
3 | qpes 16,564 4,332 | 1,482 | 2,083 | 1,132 | 2,177 | 1,053 | 1,254 | 3,051
4 | gp: 16,667 4,332 | 1,482 {2,082 | 1,132 | 2,177 | 1,052 | 1,359 | 3,052
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Tang Dién tich Dién tich phan bd theo ving (km?)
b chira phan b A B1 B2 B3 C1 C2 D E
nudc (km?)
ny? 16,092 4,332 | 1,482 | 2,082 | 1,132 | 1,639 | 1,015 | 1,358 | 3,051
' 15,580 | 4,332 | 1,482 | 2,082 | 1,132 | 1,448 | 688 | 1,365 | 3,051
n;’ 14,111 4,149 | 1,482 | 2,082 | 1,132 | 572 286 1,357 | 3,051
Bang 2: Pic diém phan b theo chiéu siu ciia cic tAng chira nuéc
T Téng chira Chiéu siu mai (m) Chiéu sau day (m) Bé day (m)
nuoc Tir | Pén | TB | T | Dén | TB | Tir | Dén | TB
1 | gh 0.0 61.0 | 19.6 8.0 75.0 | 30.8 0.6 650 | 113
2 | qps 200 | 945 | 463 | 29.0 | 162.0 | 71.7 1.9 | 1224 | 25.6
3 | qp2s 440 | 162.0 | 851 | 62.2 | 207.0 | 127.2 | 2.0 | 109.5 | 42.1
4 | gp1 85.5 | 226.0 | 147.0 | 108.0 | 287.2 | 1869 | 3.0 | 110.2 | 39.9
5 | n? 130.0 | 310.6 | 210.6 | 144.0 | 334.0 | 2569 | 3.0 | 133.0 | 46.3
6 | n'! 149.0 | 363.3 | 283.4 | 180.0 | 408.7 | 328.6 | 10.0 | 139.0 | 453
7 | n? 285.4 | 508.0 | 378.0 | 313.5 | 602.0 | 4423 | 6.5 | 129.0 | 64.2

Vi tri ranh man cac tﬁng chtra nude trong bao cdo nay dugce bién tap lai dua theo Kkét qué cua bao
cdo [2] va cap nhat thém cac s6 li¢u mdi duge nghién ctru (tir Hinh 2 dén Hinh 4).

Hinh 2: Phan bo nuoc nhat - man tang chira nuoc Pliestocen trén va Pleistocen giita - trén
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Hinh 3: Phdn bé nwée nhat -man tang chira nwée tang Pleistocen dwdi va Pluocen giita

Hinh 4: Phan bo nuoc nhat - man tang chira nuoc tang Pliocen duoi va Miocen trén

3. XAY DUNG MO HINH DONG CHAY NDD la mét loai khoang san 16ng, vi vay trit
NDP VUNG BPCM luong cling nhu dong thai cua nd ludn luon thay
3.1. Tom it Iy thuyét md hinh dong chay d0i- St thay doi nay can duoc dinh lugng hod
NDP va mo ta chinh x4c dé lam co s¢ cho céac b;‘u

toan tinh toan trit lugng, dong chay, lan truyén
a) Phuong trinh co ban chit 6 nhiém, quan trong hon ca 14 né trg gitp
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cho cong tac quan 1y va qui hoach ngudn tai
nguyén NDD. Toan bd su bién thién do cao
muc nude dudi dat duge mo ta béng mot
phuong trinh dao ham riéng duy nhat sau:

(), 2 k), 2, ) s D)

voy) oz oz Cor
- Kix, Kyy, K2z 12 céc hé s6 tham theo phuong x,
y va z. Chiéu z 1a chiéu thang ding.

- h 12 ¢bt cao muyc nudc tai vi tri (x,y,z) ¢ thoi
diémt.

- W la md dun dong ngam, hay 1a cic gia tri bd
cap, gia tri thoat di cia NDD tinh tai vi tri
(x,y,2) & thoi diém t. W = W(x,y,z,t) 1a ham sb
phu thugc thoi gian va khong gian (X,y,z).

- Ss 1a hé s nha nudc.

- Ss = SS(XayaZ)a KXX = KXX(X’y’Z)9 Kyy -
Kw(x,y,2), Kiz = KuAx,y,2z) 1a cdc ham phu
thudc vao vi tri khong gian x,y,z.

Phuong trinh (1) m6 t4 dong thai muc nudc
trong diéu kién moi truong khong dong nhét
va di hudng. Két hop véi cac diéu kién bién,
diéu kién ban diu cua tang chtra nude sé tao
thanh mot mo hinh toan hoc vé dong chay
NDDb.

b) Quy trinh thuc hién

Két hop voi cac ly thuyét chuyén mon vé dia
chit thity van (PCTV) va Iy thuyét mo hinh da
trinh bay trén, nguoi ta da dua ra dugce quy trinh
thuc hién mot MHDCNDD nhu sau:

1- Chuan bi dir liéu: So dd hoa diéu kién tu
nhién ctia hé théng NDD va thu thap, tinh toan
xir 1y s6 lidu phu hop véi so @6 tinh toan.

2- Nhap dir liéu (Input): Nhap céc loai dir li¢u
khong gian (thudc tinh céc 16p), diéu kién ban
dau, cac loai dit liéu thoi gian (céac loai bién).

3- Van hanh dé hiéu chinh mé hinh (Run and
Calibration): Lua chon budc tinh toan (Time
Step) va van hanh dé hiéu chinh mé hinh. Sau
khi hi€u chinh thanh cong, s€ tiép tuc van hanh
md hinh dé giai bai toan DCTV theo yéu cau.

4- Danh gia chat lugng mo phong: Két qua giai
bai todn nguoc can phai duge danh gia ca vé
chat lugng lan dinh luong. Theo National
Research Council (1990), myc dich cudi cing
ctia bai toan chinh 1y 1a cuc tiéu hoa gi tri sai
$6. C6 3 loai sai sb dé danh gia su sai khac muc
nude giita quan tric va mo hinh 1a: i) Sai s6
trung binh (ME), ii) Sai s6 tuyét d6i trung binh
(MAE), iii) Sai s6 trung binh quin phwong
(RMS) hay 14 d6 1éch chudn. Sai s6 MAE va
RMS 14 chi tiéu tot dé danh gia chat luong cua
mo hinh.

5- Xuét két qua (Output).

3.2. M6 hinh dong chay NDD ving BDCM

Mo hinh dong chay vung BDCM dugc xay
dung bang phdn mém GMS 10.2 dua theo tai
liéu ctia dy 4n [2] va tai liéu quan tric dong thai
NDD ¢ pham vi BDCM.

a) So do héa mién tham: Can ctr diéu kién tu
nhién va dic diém cau trac DCTV ctia BDCM,
bai toan PCTV s& duogc tinh toan theo so d6 15
16p mo phong 7 thanh tao dia chét rat nghéo
nude, 7 tang chira nuéec va 1 16p da gbc
(Bedrock). Vung 1ap MHDCNDD sé& dugc chon
nhu trong Hinh 4.

b) Cac dir lieu nhap (Input Data): Dt liéu
khai thac NDDP (Abstraction); Dt li¢u lugng
bd cap - bdc hoi (Recharge - ET rate); Dir li¢u
thudc tinh:hé sé thAm ngang (ks), hé s6 tham
dung (ky), hé s6 nha nudc dan hdi (u*), hé sd
nha nudc trong lyc (pn); Dt liéu bién song
(River Head) va Dir liéu 16 khoan quan tric
muc nudc.

¢) Thoi gian mé phong: 36 thang (tu thang
1/2015 dén thang 12/2017)

d) Két qua hiéu chinh mé hinh (Calibration):
M6 hinh BDCM sir dung dit liéu quan tric
thue té tai 18 vi tri dé hiéu chinh. Két qua cho
sai s6 toan md hinh trung binh trong khoang
+0,5m.
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qp23, tAng qpi, tang no%, tang m! va tang n’.
Tang gh va tang ps - ms (da gbc) ¢ dién phan
bd hep, chiéu day mong, mic d¢ chira nudc
nghéo, khong tién hanh tinh toan. Dya vao dic
diém DCTV va va tai liéu hién c6, trir luong
khai thic tiém ning NDD s& duoc tinh toan
bang phu’O'ng phép cén bang. Trit lwong khai
thic tiém ning nudc nhat toan BDCM la
11.3409.102 m’/ngay, lam tron  sé:
11.340.100m’/ngay. Trong do: Trit luong tmh

Hinh 5 Pham vi ldgp mo hinh dong chay NDP trong Iyc: 8.972.925m’/ngdy. lam tron so:
va cdu triic khong gian cdc tang chiva nude 8.972.900m’/ngdy; Trir 1u’0'ng tinh dan hoi:
870.231m*/ngay. 1am tron so: 870.000m*/ngay
4. KET QUA VA THAO LUAN va Trit lugng dong: 1.496.947m’/ngay. lam tron
) s0: 1.497.900m*/ngay. Tai ting ving sinh thai
trit lugng khai thac tiém ning dugc thong ké
Trir luong khai thac tiém ning NDD duoc danh  trong Bang 3 va trit lwong dong dugc thong ké
gia cho 6 tang co trién vong sau: tang qps, ting  trong Bang 4.

4.1 Trir lwong khai thac tiém ning NDD

Bang 3: Trir lwong khai thac tiém ning NDD

Téng Trir lwgng khai thic tiém ning nwée nhat (m*/ngay) T
on
chira . g
) A B1 B2 B3 C1 C2 D E (m’/ngay)
nuége
qps | 433.679 | 170.785 | 36.575 0 0 0 14.571 0 655.611

qp23 | 887.558 | 387.348 | 532.591 | 322.987 | 544.772 | 242.478 | 329.285 | 529.664 | 3.776.684
qpr | 439.591 | 279.629 | 394.524 | 313.125 | 311.600 | 248.521 | 403.621 | 627.469 | 3.018.079
ny’ 198.225 | 115.277 | 202.120 | 321.117 | 237.426 | 154.507 | 209.349 | 394.273 | 1.832.295
' 568.309 703 155.106 | 201.224 | 124.264 0 150.957 | 143.250 | 1.343.814
n/’ 146.056 | 127.137 | 334.778 | 93.914 702 0 11.033 0 713.620
Tong |2.673.420 | 1.080.879 | 1.655.694 | 1.252.367 | 1.218.764 | 645.506 | 1.118.816 | 1.694.656 | 11.340.102

Bang 4: Trir lwgng dong tai cac vung sinh thai

Téng Trit lwgng dong theo viing sinh thai (m’/ngay) Téng
chira 4, .
e A B1 B2 B3 C1 C2 D E (m’/ngay)
qps 97.711 67.940 | 8.273 0 0 0 2.588 0 176.512
qp2-3 146.178 84.347 | 95.811 | 22.118 | 67.486 | 41.624 | 79.316 | 44.916 | 581.796
qp: 19.834 25243 | 36.245 | 20.715 | 17.899 | 26.553 | 78.148 | 106.712 | 331.350
ny’ 11.715 8.239 19.966 | 38.022 | 15.100 | 19.825 | 31.293 | 96.062 | 240.221
' 30.433 0 17.706 | 16.602 | 8.084 0 29.266 | 22.263 | 124.355
n’ 14.393 14374 | 8.528 | 2.116 702 0 2.600 0 42.713
Tong 320.265 200.142 | 186.529 | 99.573 | 109.270 | 88.002 | 223.212 | 269.952 | 1.496.947
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4.2. X4c dinh trir lwong c6 thé khai thac

Trit luong dong xac dinh trong Bang 5 bao
gdm ca nudc nhat va nude min chay dén ting
ving sinh thai. Diéu nay cho thiy néu lugng
nude khai thac dat dén gia tri nay sé dé dang
xay ra van d& xdm nhap min dén cic cong
trinh khai thac. Do d6, can phai xac dinh gia
tri gioi han dé giam thiéu qua trinh xAm nhap
man xay ra. Bai bdo thuc hi¢n cac bai todn can
bang NDD trong cic viing min nhat, két qua

da xac dinh thanh phin nudc nhat chay dén la
823.927m’/ngay (1am tron sb 823.900m’/ngay).

Tir két qua tinh tong lugng bd cap tu nhién (trix
luong dong nude nhat) thong qua CBNDD. Trir
lwong c6 thé khai thac di dugc xac dinh la
741.500m’/ngay, tuong dwong 90% téng lrong
nude nhat bd cap tu nhién hodc tong lugng chay
vao. Gia tri cu thé cho ting ving sinh thai thé
hién trong Bang 5.

Bang 5: Trir lwong c6é thé khai thac NDD cic ving sinh thai

Tang chira Trir lwgng co thé khai thac (m*/ngay) Tong

nuwéc A Bl B2 B3 C1 C2 D E (m*/ngay)
qp3 35.607 | 33.713 | 6.202 0 0 0 503 0 76.025
qp2-3 74.367 | 56.380 | 58.519 | 18.029 | 17.898 | 8.458 | 35.669 | 21.287 | 290.607
qp! 7.558 | 14.732 | 26.905 | 16.114 | 9.237 | 11.550 | 31.594 | 51.172 | 168.863
ny’ 5432 759 10.893 [29.783 | 9.346 |10.086 | 11.488 | 52.897 | 130.684
! 18.117 0 7.890 | 13.015] 4.193 0 1.630 | 6.815 51.661
n’ 10.059 | 6.679 | 4.799 | 1.577 581 0 0 0 23.695

Tong 151.141 | 112.263 | 115.208 | 78.518 | 41.254 | 30.095 | 80.884 | 132.172 | 741.534

4.3. Panh gia két qua

Xét tong quat trong toan BDCM, lugng khai
thac 1a 633.522 m*/ngay, chiém khoang 85,4%
trit lugng co thé khai thac. Nhu vay, c6 thé gia
tang luong khai thac NDD thém 108.013
m’/ngay néu bd tri cic cong trinh khai thac hop
Iy (xa ranh min). Tuy nhién, néu xét riéng
trong tirng viing sinh thai thi cac viing ven bién
c6 luong khai thac dd vuot trit lwong c6 thé
khai thac tai mot sd tang chira nuwéce: C1 (tang
qpz2-3 vaqpi), D (tﬁng qps vaqpz2-3), E (té\lng qpz-
3 va m?). Riéng ving C2 khong chi vuot
TLCTKT cac ting qp23, qpi va n2> ma con
vuot téng TLCTKT toan vung. Gia tri vuot
nguong TLCTKT khong Ion: 47 -
2.491m’/ngay, diéu nay cho thiy da xuat hién
qua trinh xAm nhdp man cuc bd. Diéu nay kha
phti hop thyc té, nhiéu noi & Nam Can, Ngoc
Hién, An Minh, An Bién, bong Hai, Vinh
Chau c¢6 kha nhiéu 16 khoan khai thac nho co
tong do khoang hoc M = 1,0 - 1,5g/1 (Theo s6

liu diéu tra cic du 4n Quy hoach tai nguyén
nude tinh Ca Mau, Séc Trang va Hau Giang).

KET LUAN

TLCTKT la khai niém méi duoc dé cap ¢ Viét
Nam trong nhirng nim gan day nhim phuc vu
cho viéc quan ly khai thac NDD theo hudng
bén virng. Tuy nhién, cho dén nay van chua c6
huéng din phap quy dé xac dinh gia tri nay.
Bai bao tiép can van dé bang phuong phap md
hinh s6 két hop véi Chi s bén viing cua
UNESCO. Phuong phép ky thuat thuc hi¢n la
sir dung md hinh s6 bang phan mém GMS 10.2
v6i bo dir liéu dau vao tir cac cong nghién ctru
dang tin cay thu thap duoc tai cidc co quan
chuyén mon. Viéc mé phong kha phu hop voi
thyc té v6i sai s6 nho hon +0,5m. Két qua da
xac dinh dugc gid tri TLCTKT & BBCM la
741.534m’/ngay, tuy nhién xét theo tirng ving
sinh thai thi thdy c6 mot sb ving da khai thac
vuot qua ngudng bén virng din dén viéc muc
nudc ngém dang cé dau hiéu bj suy giam, va
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bi nhiém man cuc bd. Gia tri ndy cé thé st Bai bdo sir dung két quad cua dé tai Nghién cuu

dung trong quan 1y khai thiac NDD, quy hoach  khoa hoc cdp nha nuwée MS: KC08.08/16-20:

tai nguyén nudc tai cac dia phuong trong ving.  Nghién citu cdc gidi phdp giam thiéu tic dong,
thich wng voi thién tai han han va xam nhdp
man vung Ban dao Ca Mau.

TAI LIEU THAM KHAO

[1] Ngd Pic Chan (2008); dé tai KH&CN cip BO Ung dung phwong phdp mé hinh danh gid triv
lwong vimg thanh phé Ho Chi Minh va ldn cdn; B6 Tai nguyén va Moi truong (Luu tai Trung
tam Thong tin Khoa hoc va Cong nghé Qudc gia, ma s6 6949/KQ-TTKHCN), Ha Noi.,

[2] Nguyén Huy Diing va nnk (2004); dé tai Phdn chia dia tang Neogen - Pé Tir va nghién
ciru cdu triie dia chdt vimg Pong bangNam bg; Bd Tai nguyén va Moi trudng (Luu tai
Trung tdm Thong tin Khoa hoc va Cong nghé Qudc gia, mi sb 6949/KQ-TTKHCN), Ha
Noi.

[3] Ddng Uyén Thanh (2017); Xdc dinh nguon hinh thanh trit heong NDP va dy bdo dién bién
trong boi canh bién doi khi hdu va nwée bién dang bang phwong phdp mé hinh NDP viing
dao Con Son (T-DCDK-2017-52); bé tai KHCN, Truong DPai hoc Bach khoa TPHCM.

[4] The Environmental Modeling Research Laboratory (2006); GMS 10.2 Tutorial. Brigham
Yougng Unicersity, New York.

[5] Michael G. Donald and Arlen W. Harbaugh, (1988); Book 6 Modeling Techniques: A
Modular Three - Dimentional Finite - Difference Groundwater Flow Model, US Geological
Survey, Virginia.

[6] Jaroslav Vrba and and Annukka Lipponen (2007); Groundwater Resources Sustainability
Indicators (I H P - V I Series on Groundwater No. 14); UNESCO.

[7] Vién QHTLMN (2007): Quy hoach tai nguyén nuéc Ban ddo Ca Mau, BO NN&PTNT.

TAP CHi KHOA HOC VA CONG NGHE THUY LO'I SO 55 - 2019 9



