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Tém tit: Nudc dudi dit dugc coi 1a ngudn nudce sach, 12 ngudn cip cho sinh hoat, chian nudi, cong
nghi¢p cho da s6 cdc huyén cua tinh Nam DPinh. Tuy nhién viéc khai thac nudc dudi dit nhu hién
nay lam cho qua trinh xdm nhép mén dién ra nhanh va manh mé& hon. Hién tai, ti 1¢ dién tich nhiém
mién ting chira nuéc da 1én dén gin 50% & tang Pleistocen va hiu nhu toan bo ting Holocen dudi.

Béng céch sir dung mo hinh phén tir hiru han, dé tai da tién hanh nghién ciru, danh gia cdc phuong
4n khai thac nu6c dudi dat khic nhau véi luu lugng cic 16 khoan khai théc ting dan theo thoi gian
dé ddp g nhu cau cap nudc theo toc do tang dan s6 dén nam 2030. Két qua nghién ctru cho thiy
0 phuong dn 1 (PA1), dién tich ddi nhat sau khi khai thac tinh dén nam 2030 1a 855,6 km® (dién
tich nhiém man chiém g?m 2% d6i nhat). Con theo phuong 4n 2 (PA2), xdm nhap man dién ra nhanh
hon PAL1, dién tich d¢i nhat sau khi bi nhiém mén con 852,01 km®, giam gan 4 km” so véi PAL.

Tir khéa: Nude dudi dat, xdm nhap min, ting chira nuéc Pleistocen, phan tir hitu han.

1. Mé dau

Nam Pinh 1a mot tinh thudc khu vuc ven
bién Dong bang song Hong (DBSH), 1a noi tap
trung dan cu, trung tdm kinh té, giao thong
quan trong cua dat nuéc. Tai Nam DBinh nhu
cau st dung nudce cho sinh hoat, san Xuat khong
ngimg tang 1én ciing véi sy phat trién kinh té -
xd hoi. Do vay, kha nang xam nhdp man cua
nudc min vao tang chira nudc, thau kinh nudc
nhat dang c6 nguy co ngay cang gia tang, dac
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biét trong diéu kién bién ddi khi hau, nudc bién
dang nhu hién nay.

Theo céc két qua diéu tra, quan tric nghién
cliru va danh gid tai nguyén nudc dudi dat tur
truée dén nay cho thay nguon tai nguyén nudc
dudi dat (NDD) & nhiéu khu vuc ven bién da va
dang bi 6 nhiém va nhiém min, hoic c6 dau
hi¢u bi & nhiém va nhiém min. Nguyén nhan
chu yéu do khai thac ‘qué muc ngudn tai nguyén
nuée dudi dat din dén qué trinh xAm nhap min
dién ra nhanh va manh mé& hon. Pic biét, Nam
Dinh 13 viing c6 tang chira nudc Pleistocen
nguy co bi nghiém man trAm trong hon [1].
Giai doan nam 2013-2015, theo ) liéu thu thap
cho thdy luong khai thic nudc ting dan theo
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ting giai doan, tang qp chiém gin 80% téng
lwong nude khai thac nudc dudi dét (thuoc du
4n Quy hoach tai nguyén nudc ngam tinh Nam
Dinh). Van & nay dwoc nhiéu tic gia nghién
ctru bang cdc md hinh st dung phuong phép sai
phan hitu han va phan ti hitu han [2-5]. Vi thé
dé tai da tién hanh nghién ctru xAm nhdp min
bang md hinh phan tir hiru han (PTHH) theo 2
phuong 4n khai thic nudc khic nhau dé danh
gid va dua ra cdc khuyén céo cho viéc khai thic
nude dudi dat tot nhat

2. Phwong phap nghién ctiru
2.1. Thu thép va xir 1y s6 liéu

- Pé xdy dyng md phong 3 chiéu khu vyc
nghién ctru, dé tai nghién ctru tham khao cic tai
liéu v& 16 khoan khao st DCTV duoc thu thap
trong dé 4n “Lap ban d dia chét thiry vin viing
Nam Dinh ty 1€ 1:50.000”[6] do doan BDCTV —
DCCT 47 thi cong nam 1996. Tinh Nam Dinh
c6 17 16 khoan nghién ciru tang chtra nudc
Pleistocen (qp) tap trung chu yéu ¢ phia Bac
tinh Nam Dinh gom 14/17 16 khoan. Tir s6 16
khoan c6 thé phan chia ra cic don vi DCTV tir
trén xudng dudi nhu sau:

+ Tang chira nudc 16 héng cdc tram tich
Holocen trén (gh2)

+ Céc thanh tao ngheo nudéc Holocen dudi
(qhy)

+ Tang chira nudc 16 hong cdc tram tich
Holocen dudi (gh,)

+ Céc thanh tao ngheo nudc Pleistocen trén

+ Tang chira nudc 16 héng cdc tram tich
Pleistocen (qp)

- Thu thap ham lugng Tong d¢ khodng héa
(TDS) & khu vuc ven bién Nam Dinh da dugc
trinh bay trong cic bdo cdo ctia Nguyén Vin Do
(1996)[6], Trinh Hoai Thu va nnk (2015)[7], du
an Duc BGI (2011), Frank Wagner va cong sy
(2011)[8] dugc dé tai nghién ctru duoc tong hop
lai va st dung trong mo hinh.

2.2. Phuong phdp mé hinh héa

Dé tinh todn xdm nhap min, phuong phap
phan tir hitu han st dung v6i phuong trinh dong
chay nudc dudi dat va phuong trinh lan truyén
chat 6 nhiém.

3. Két qua va thao luan
3.1. Xdy dung cdc tham s6 mo hinh ban ddu

M0 hinh dugc xay dung theo 5 budc:

- Xéc dinh ving 1ap md hinh va luéi phan
tir hiru han.

- Phan ting m hinh

- Hi¢u chinh md hinh: BJ§ tin cdy cua md
hinh duoc tién hanh bang cich so sanh gid trj
muc nudc so sanh véi gid tri muc nude thuc té
do duoc tai céc 16 khoan quan tric Qudc gia la
Q108b, Q.109a, Q.110a [8,9,10]. Néu muc
nudc tinh toan véi mé hinh va muc nudc thuc
té c6 sai s6 16n, do tin cay khong cao thi can
tién hanh hiéu chinh cédc thong s6 dau vao mod
hinh nhu hé sé thim, hé sé nha nudc, hé sd
chtra, cdc diéu kién bién.

- Bién va diéu kién bién

Bién trén mo6 hinh dwgc md phdong bién
song 1a song Pdy c6 quan hé thuy luyc véi tang
chira nudc qp, bién bién 1a bién déng c6 quan
hé véi tang gh;, bién bd cip dugc chimg minh
1a khu vyc tiép gidp voi phia tay vung nghién la
khu vyc phia Tay tiép gidp gitra cdc tang chira
nuée 16 héng va cdc tang chira nude khe nut,
karst, da voi cua tinh Ninh Binh [10].

Hinh 2. Luéi phan tir hitu han.
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Hinh 3. Ciu tric 3D khu vuc nghién ciru.

- Cép nhat théng s6 PCTV: Cic thong sd
DCTV sau khi chinh 1y dua vao md hinh tinh
toan.

3.2. Két qua dy bdo xdm nhdp man TCN
Pleistocen
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Hinh 4. Ban d6 du bdo xAm nhap min TCN gp theo
PA1 nam 2020.
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Hinh 5. Ban d6 du bdo xAm nhap min TCN gp theo
PA1 nam 2025.
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Hinh 6. Ban d6 du bdo xaAm nhap min TCN gp theo
PA1 nam 2030.

Phuong dn 1: Dy bdo XNM TCN gp voi luu
luong khai thdc trong dai nuéc nhat giit nguyén
nhu hién tai.

Luong nudc khai thic dugc tinh theo nhu
cdu sir dung hién tai (86.587 m’/ngay). Cic
thong s6 dau vao sau khi duoc hiéu chinh duoc
dua vao mé hinh tinh todn tir 01/01/2014 dén
31/12/2030:

Nhdn xét: Dién tich d6i nhat & thoi diém
ban dau 1a 870,50 km2, két qua du bdo xam
nhap min dén nim 2030 d6i nhat giam con
860,6 km?2. Trong nhiing nam 2020, 2025, 2030
ludi man tién sau vé phia Nam tinh Nam Dinh.
Huyén Nam Tryc ludi man lan ra 6,7 km2,
huyén Xuan Truong lan ra khoang 5,78 km?2.
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Hinh 7. Ban db dy bdo xAm nhép min TCN gp theo
PA2 nam 2020.
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Phuwong dn 2: Dy bdo XNM TCN gp voi luu
lirong cdc 16 khoan khai thdc ting dan theo nhu
cau sir dung nirde.

Theo phuong dn 2 nay, téng luu luong khai
thdc tang dan theo thoi gian, voi mirc khai thac
thoi diém 2020, 2025, 2030 1an luot 1a 113.500
m’/ngay; 114.530 m*/ngay; 115.600 m’/ngay.

) Két qua du bdo theo phuong an nay cho
thay xam nhdp man dién ra nhanh hon.Cic ban

dd du bdo xAm nhap man tir 01/01/2014 dén
31/12/2030 nhu sau:

3

[

Hinh 8. Ban db dy bdo xAm nhap min TCN gp theo
PA2 nam 2025.
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Hinh 9. Ban d6 dy bdo xAm nhap min TCN qp theo
PA2 nam 2030.

Nhdn xét: Lugng khai thic phuong an 2
tang dan theo thoi gian, phu thu¢c vao nhu cau
ding nudc theo toc do ting dan s dén nim
2020, 2025, 2030 va vi tri céc 15 khoan phan b
& d6i nhat gidng phuong 4n 1 thi &én nim 2030

lu6i man tién manh hon & cic huyén gﬁn ranh
giéi man - nhat. Dién tich bi xam nhdp man
nim 2025 1a 14,22 km* dén nim 2030 gan
18,49 km* chiém 2,12% dién tich déi nhat
ban dau.

4. Két luan

Béng phuong phap md hinh héa xdy dung
cidc phuong an khai thic khic nhau va luu
lugng cic 16 khoan khai thc ting dan theo thoi
gian dé ddp mg nhu cu cip nudc theo toc do
tang dan s6 dén nam 2030 va cho ra dugc cic
két qua dy bdo xAm nhip mdn . Két qua nghién
ctru budce dau cho thiy c6 do tin ciy cao hon so
véi viéc st dung phuong phdp sai phan hitu
han. Cuy thé, trong ci 2 phuong 4n, ludi min
déu c6 xu huéng lan sdu vao cdi déi nhat. O
PA1, dién tich d&i nhat sau khi khai thac tinh
dén nam 2030 1a 855,6 km® (dién tich nhiém
man chiém gin 2% doi nhat). Con theo PA2,
XNM dién ra nhanh hon PA1, dién tich déi
nhat sau khi bi nhiém man con 852,01 km?
giam gan 4 km” so voi PA1. Phuong phdp phan
t hiru han c6 thé sir dung cho cdc nghién ciru
tuong tu cho nude dudi dat.
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Study on Forecast the Salinization Intrustion Pleistocene
Aquifer in the Coastal Zone of Nam Dinh Province

by Finite Element Method
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'vyNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam
? Institute of Marine Geology and Geophysics, VAST

Abstract. Groundwater is considered as a freshwater

sourc which supplying for domestic,

livestock, industry for most of districts in Nam Dinh. The exploitation and extraction of groundwater
makes the salinization process faster and stronger. Currently, the saline area has risen to nearly 50% in
Pleistocene aquifer and almost all bottom Holocene aquifer.

By using finite element model different groundwater have been studied to meet the water area by
by 2030 is 855.6 km® (in which the intrusion area account for nearly 2%). In the second scenario, the
sea water intrusion happen faster, the fresh water zone is 852.01 km® reduced nearly 4 km® than the
frist mining plan.

Keywords: Groundwater, saltwater intrusion, Pleistocene aquifer, finite element.



