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BAI BAO KHOA HOC

UNG DUNG MO HINH PE XUAT KHAI THAC
BEN VUNG NUOC DUGI PAT VUNG NAM DINH

Pham Quy Nhan', Trin Thanh L&', Tran Vii Long

Tém tit: Thau kinh nude ngot tcfng chuwa nuoc Pleistocen khu vwc Nam Pinh dwoc hinh thanh tu
12.900 nam trude va la nguon tdi nguyén quy gia cho cuw dan ven bién sinh séng tai khu viee nay. Mdc
dir lwong nuée ngam khai thac chira nhiéu 154.163m>/ngay so véi tiem ning nuée dwdi dat, nhung cdc
van dé nhw suy giam muc nuée ngam, xam nhdp man trong thau kinh nude ngot nay van dang la van dé
nan gidi. Muc tiéu cia nghién ciru la xdy dung mé hinh dong chéy, mé hinh dy bdo xdam nhdp mdn dé tir
dé dé xudt kich ban khai thic nuwée ngam bén viing cho khu vuc nghién ciru. Sir dung két hop cdc
phuong phap khao sat thuc dia, dia vat ly, dia hoa, d&ng vi va ldp mo hinh s6, di xdc dinh dwoc mirc
khai thac mede ngam bén ving cho toan ving la 544.314 m*>/ng ma khéng anh huong dén cdc tic dong
tiéu cuc do khai thac nuée dudi dat gay ra. Két qua nghién ciru la mot dinh hudng rat tot cho quan 1y

va khai thdc bén viing nguon nuwée dudi dat quy gia nay
Tir khoéa: M6 hinh sb nude dudi dat, thiu kinh nu6e nhat, khai thac bén virg, Nam Dinh.

1. PAT VAN PE

Khai thac bén viing nuéc dudi dit (NDD) la
lrong nudc c6 thé khai thac dwoc ma khong gay
cac tac dong x4u dén moi truong xung quanh
(Todd DK, 1959). Sir dung mo hinh sb dé danh
gi4 tiém nang va dé xuat khai thac bén viing, xay
dung chinh sach quan ly NDD da duoc nhiéu tac
gia dé cap dén (Charles F. Brush, et al 2016). Hé
thong thong tin dia Iy két hop véi viéc sir dung
cac mé hinh NDP nhu MODFLOW, MIKE, v.v.
da duoc st dung & Wallon, Bi, dé xac dé xac dinh
diéu kién bién, diéu kién ban dau ciing nhu hién
trang khai thac NDDP 1a s liéu dau vao ctia md
hinh (R.C. Carabin Gogu, et al 2001). M6 hinh
tang chtra nuéc (TCN) di dwoc phét trién & phia
tdy dong bang song Nile & Ai Cap duoc xay dung
lam céng cu phan tich va du bao theo cac kich ban
khéc nhau cua vung nghién ciu (M.A. Darwish
Dawoud, et al 2005). Tai Bang Haryana, An Do,
md hinh nudc dudi dit duge thuc hién trong giai
doan 1997-2010 s dung phin mém SGMP
(Standard Groundwater Model Package) voi cac
s6 lidu vé tudi tiéu, dat, thu hoach va khi hau da

! Truwong Pai hoc Tai nguyén va Moi truong Ha Noi
? Trueong Dai hoc Mo - Pia chat

120

duogc ap dung dé danh gia xam nhap man dé phuc
vu cho canh tac trong vung (A Singh, 2013).
Rojas (R. Kahunde Rojas, et al 2010) da thong
qua MODFLOW dé thiét 14p m6 hinh khai niém
nhim hiéu biét va quan 1y hé théng NDD. Ung
dung mé hinh sb ciing di duoc thuc hién dé kiém
tra tic dong cua thay d6i sir dung dat ddi véi dong
chay NDD két hop chi thi thuc vat loai
phreatophyte dé xac dinh tac dong moi truong &
luu vuc Grote-Nete, Bi (Todd DK, 1959). M6
hinh NDb MODFLOW ciing duoc thuc hién
nham phan tich va du bao tac dong ctia viéc khai
thac NDP ddi véi sut lin mit dat & dong béng
Jijel, Algieria dén nam 2042 (A. Saibi Boufekane,
et al 2019). Nguoc lai, dbi v6i mot vung kho han,
MODFLOW duoc sir dung dé danh gia hiéu qua
clia viéc quan ly nudc ngdm trong 30 nim toi &
TCN Nubia, Ai Cap (M. El Alfy, 2014). Nam
Dinh 13 mot tinh ven bién ddng bang Bic B véi
ngudn tai nguyén NDP nhat twong ddi han ché.
Vi tbe @6 phat trién kinh t& x4 hoi nhanh chéng,
ap luc 1én ngudn tai nguyén NDD ngay cang gia
tang. Mic du lwong nudc ngdm khai thac chua
nhiéu 154.163 m’/ngdy so vdi tiém ning NDP,
nhung cac van dé nhu suy giam muc NDBD, xam
nhiap man (XNM) trong thau kinh nuéc ngot nay
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van dang 14 vin dé nan giai (Frank Wagner, et al.,
2011). Chinh vi vay, xac dinh hién trang khai thac,
du bao xam nhap min bang sy két hop xay dung
mo hinh dong chdy, mo6 hinh du bdo XNM tur do
dé xuit kich ban khai thac NDD bén vitng cho khu
vuc nghién ctru 1a muc tiéu ctia nghién ctru nay.

2. KHU VU'C NGHIEN CUU

Vung nghién ctru thudc phia nam thugc dong
bang Bic Bo 1a ving tuong dbi bang phang, dong
bang thip triing va dong bang ven bién. Phia Tay
Bic tap trung sb it doi ndi thap. Khi hdu ving
nghién ciru 14 nhiét d6i gid mua néng am, mot
nam chia 2 mua kho va mua r6 rét. Mua mua kéo
dai tir thang 5 dén thang 10, mua kho kéo dai tir
thang 11 dén thang 4 nim sau. Ving nghién ctru
c6 mang ludi song ngoi phat trién kha day dic.
Chay qua vung nghién clru c6 cac sdng: song
Hong, song Day, song Dao va séng Ninh Co.
Nhin chung ché do dao dong muc nudc trén cac
song nay phuc thudc vao lwong mua va ché do
thuy triéu. Pac diém dia chat thuy van dong bang
song Hong va ving Nam Dinh néi riéng da duoc
nghién ctru tor khd sém véi cac cong trinh cua:
Cao Son Xuyén, 1985; B4 Trong Su, 1986; Vil
Nhat Théng, 1997; Nguyén Vin D9, 1996; Poan
Van Canh, 1996, 2015; Pang Dinh Phuc, 2000;
Nguyén Vin Hoang, 2013; Nguyén Vin Dan,
2009; Hoang Van Hoan, 2014, ... bao gém cac
TCN va cac 16p cach nudc nhu sau:

- TCN Holocen trén (gh,) 13 TCN thir nhét ké
tir mat dat phan bd rong khip trong ving tir Tay
sang Pong. Thanh phﬁn thach hoc la cat, cat sét,
sét, cat bot sét. Nude duoc ton tai va van dong
dué6i dang nuée 16 hong. Chiéu day TCN bién doi
tr 2 - 28m, trung binh 1a 13.3m. P sdu muc nudc
tinh trong khoang 2 - 5m du6i mat dét, dong thai
bién dong manh theo mua. Mtrc do chira nudc cua
tang & muc do nghéo dén trung binh. Tang phan
16n bi man.

- TCN Holocen duéi (qh;) phan bd rong khip
vung, khong 16 trén mat bao gém cac trAm tich
song bién, bién dam 1y va tram tich bién thudc hé
tang Hai Hung dudi. Thanh phan thach hoc chu
yéu la cat hat min, cat bot sét, sét bot 1an cat va
cac thau kinh sét xen kep trong tang. TCN nay c6
chiéu day khoang 1,3 - 27,5m, trung binh dat
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khoang 12,25m. BJ sau myuc nude trong khoang
0.5 - 3.4m dudi mat dat, dong thai bién dong
manh theo mua. Tang c6 kha ning chira nudc
tuong dbi tét nhung hau hét bi man.

- TCN Pleistocen (qp) phan bd rong khép viing,
khong 16 trén mat va thanh phan chi yéu 1a trAm
tich song hé ting Vinh Phiic va Lé Chi. Thanh
phan thach hoc cha yéu 1a cat san soi thach anh c6
1an it cudi da khodng, phan phia trén va phan dudi
1a cac tap hat min cat, bot sét. Chiéu day téng
cong TCN bién dbi tir 10,0m dén 78,0m, chiéu
day trung binh toan TCN la 45,07m. Muc nudc ap
lyc trong tang kha cao, chi khoang 0 - 2,5m duéi
miat dat. Mac do chia nudc cua ting kha gidu.
Trong tang ton tai ranh gi¢i man nhat kha 15 rang.
Chat luong nudc & ving nhat kha tét.

Hinh 1. Céu triic dia chat thiy van ving ven
bién dong bang song Hong

- TCN khe nirt Pliocen (mj4) bao gom toan bo
cac tram tich hé tang Vinh Bao (N,vb). Phan b
rong trong vung, khong 16 trén mat, bi cac tram
tich tré phu kin. Thanh phan thach hoc gdm cat
két hat nho dén trung 1an san soi cac 16p bot Kkét,
sét két. Chiéu day bién ddi tir 35-85m, trung binh
65,66m. Chiéu sdu myuc nudc kha nong, tir 0,6m-
1,2m. Tang chira nudce 1a dugc xép vao giau nude,
nudc nhat.

- Nude khe nat - karst TCN Triat gitra (t,) Bao
gdm toan bd cac tram tich da voi hé Triat thong
giita, hé tang Pong Giao phin bd phia Tay Nam
viing nghién ctru. Thanh phéan thach hoc chu yéu Ia
da voi mau xam, xam den, phdt hong, ciu tao phan
16p day, nudc duge van dong va ton tai dudi dang
khe nut karst. Chiéu day tong cong khoang 720m,
chiéu day chira nudc khoang 100m. Pong thai NDD
chi yéu theo muia. Kha ning chira nudc tot.
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3. CAC PHUONG PHAP NGHIEN CUU

Phirong phdp tong hop, phan tich va thong ké
s6 liéu, tai liéu

Thu thap, hé théng hoa, xtr Iy, phan tich danh
gi4 cac ngudn sb liéu tu lidu tir cac dé an, dy an,
dé tai nghién ciru khoa hoc, cong nghé da co tir
trudc. Théng ké cac tai li€u va xac dinh cac quy
lut tu nhién. Pic biét cac tai lidu vé quan tric khi
tuong, thuy van, hai van do d0 man cho khu vuc
Nam Dinh tir nim 2005 dén 2019.

Phurong phdp diéu tra khao sdt thuc dia

Cac dot diéu tra khao sat thuc dia dugc tién
hanh voi viéc khao sat do dac truc tiép tai hién
truong cac giéng khoan véi cac thong sé6 muc

el

..JJ
1

| Tuyén 8 |

Hinh 2. Vi tri cdc tuyén do DVL bang
phirong phdp do sdu trieong chuyén

Phirong phép mé hinh sé

ey

nudce, Iwu luong khai thac va chéat luong nude da
duoc thuc hién theo mua.

Khao sat dia vat Iy (DVL) tai hién truwong xdc
dinh ranh giéi man nhat.

Phuong phap do sdu truong chuyén (Transient
Electromagnetic Soundings - TEM) cho phép xac
dinh sy bién d6i cua gia tri dién tré suit cua khung
dat da, qua d6 cho phép xac dinh cac di thudng
clia dat da khao sat dbi voi cac 16p man nhat khac
nhau theo chiéu sau. Thiét bi sir dung 14 Geonics
ProTEM 47 vé6i bd dung cu 40x40m. Téng sb
diém do thyc hién tai ving nghién ctru 1a 105
diém voi 11 tuyén do (xem Hinh 2).

ok bk

Hinh 3. So @6 phdn viing ranh giéi man nhat TCN gp

Phuong trinh vi phan lién tuc cta dong chay NDD trong diéu kién méi truong khong ddng nhat va di

0
+—

0y

oh

oy

0

hudng, nhu sau:
+ —_

ea)ale )l

ox ox

O day: K, Ky, K, 12 cac hé s6 thdm theo
phuong X,y va z. Chiéu z 14 chiéu théng ding.

h 14 cdt cao muc nude & vi tri (x,y,z) tai thoi diém t.

W la cac gia tri bd cap, khai thac & vi tri (x,y,2)
tai thoi diém t.

S, 1a h¢ s6 nha nudc don vi

Phwong trinh (1) cing véi cac diéu kién bién,
diéu kién ban dau cua tﬁng chira nudc tao thanh mot
md hinh toan hoc vé dong chay NDD. Pé giai
phuong trinh trén, ngudi ta phai tim ham s6 h (x, v,
z, t), thoa min (1) va thoa min cac diéu kién bién.

KZZ %
Oz

122 K

—W=85 =

oh
5 M

Su bién dong cua gia tri h theo thoi gian s€ xac dinh
ban chit ciia dong chay, tir do c¢6 thé tinh dugc trix
luong dong cia ting nudc ciing nhu tinh toan cac
hudng cuia dong chdy. Viée tim ra ham gidi tich h (x,
y, z, t) cho phuong trinh (1) thuong 13 rat khé. Trén
thyc t&, ngoai trir mot sb rat it trudong hop, phuong
trinh (1) 1a phuong trinh khong thé giai duoc bang
phuong phap giai tich. Do d6 nguoi ta bude phai giai
bang phuong phép gan dung. Mt trong cac phuong
phép giai gan ding ¢ day dugc p dung cho bai toan
nay la phuong phép sai phan hiru han.
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Phuong phép nay thay vi tim 161 gidi cho ham
lién tuc h(x, y, z, t), nguoi ta chia khong gian, thoi
gian thanh nhiéu 6, & mdi 6 tat ca cac gia tri tham
gia vao phuong trinh duogc coi 1a khong doi. Bing
cach nay nguoi ta dua phuong trinh dao ham riéng
(1) vé mot hé phwong trinh tuyén tinh. S phuong
trinh tham gia vao bang sb cac 6 cua ludi chia x,
y, z, t. Néu budc ludi cang nho thi két qua thu
dugc tir 101 giai sai phan cang gan véi 1oi giai

oC*
ox ;

o(0C*)
Ot

0
=—(6D,
ox, oD,

Trong d6: C* 1a ndng d6 hoa tan cia chat k,
ML-1; 0 1a do rdng cua dat, khong thir nguyén; t 1a
thoi gian, T; x; 1a khoang cich, L; Dy 1a hé sé
khuéch tan, L2T-1; v; 1a van toc thim, LT-1; g 1a
toc do dong trén mot don vi thé tich,T-1, Cg 1a
nong d6 cua chat k, ML-3 va 3R, 1a thanh phan
lién quan dén phan ung hoa hoc, ML-3T-1. Phan
mém Visual MODFLOW v6i thuat toan MT3MS
dd dugc cong ty Waterloo, Canada phat trién trén
co sO0 phuong phap sai phan hitu han duogc su
dung trong nghién ctru nay.

4. KET QUA VA THAO LUAN

Trén co s& tong hop két qua diéu tra cac quy
mo cho thiy ton tai 3 loai hinh khai thic NDD
chinh: nhom quy moé 16n; nhdm quy mo trung
binh; nhém quy m6é nho. Nhom khai thaic NDD
quy mo 16n tap trung ¢ 03 khu vuc Thi trdn

(a)

Mo hinh sé trong ving nghién ctru duoc xay
dung dua trén cac tai li€u thu thap, diéu tra, khao
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dung cuia phuong trinh (1), nhung khéi lwong tinh
toan s& nhiéu 1én gip boi, nén ngudi ta phai tim
cach chon ra d6 16n thich hop cho 6. Néu trong
cac O ludi cac giad tri tham gia tinh toan trong
phuong trinh khong thay doi dang ké thi ké nhu
phép chia 6 1a hop 1y.

Phuong trinh vi phdn mé ta qua trinh lan truyén
chit 6 nhiém NDP dugc mo ta bang phuong trinh
dao ham riéng sau:

)= (OnC+q ez, @)
xi

Quy Nhat, Nghia Hung cong suat 1200 m*/ng,
x4 Hai Toan, Hai Hau cong suat 1200 m*/ng va
Thi trdn Yén Pinh, Hai Hiu cong suat 1000
m’/ng. Cac 16 khoan khai thac nay déu tap
trung vao TCN qp.

Két qua do dia vit Iy

Vi tri cac tuyén do DVL dugc thé hién trén
Hinh 2 va két qua giai doan tai lieu PVL ciing
nhu két hop voi diéu tra, iy mau dd xac dinh
duogc hién trang ranh gidi man nhat voi nguong
xac dinh TDS=1,5g/L duoc thé hién trén Hinh 3.
So voi két qua nghién ciru trude day (Nguyén Vin
Do, 1996 va Frank Wagner, et al 2011), sy bién
dong ranh giéi man nhat nady bao gém céc tac
dong do khai thac va mtrc d¢ chi tiét trén cac
tuyén khdo sat trong nghién ctru nay.

Két qua mé hinh s6 NDP

(®)

Hinh 4. a) Piéu kién bién ving nghién ciru

b) Piéu kién ban dau cao d murc nude TCN gp

sat. Dién tich 1ap md hinh la 1584km’ chia thanh
109 hang va 209 cot, kich thuoc 6 ludi Ia
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500x500m. Céc dit liéu bé mat dia hinh, céu trac
dia chit thuy van, diéu kién bién, didu kién ban
dau mo6 hinh nhu muc nudc, phan bd man nhat
duoc thiét 1ap dua trén Kkét qua diéu tra khao sat
dugc thé hién trén Hinh 3 va Hinh 4. Cac thong s
dich chuyén XNM cta mé hinh dugc x4c dinh
trén sb liéu thi nghiém tha cht chi thi hién truong
nhu do 16 hong hiru hidu (effetive porosity)
ny=0,23; hé sb phan tan doc a;=0,44; o= 10ar;
ty s6 gitta hé sd phan tan theo phuong thing
dung/hé sb phan tan doc lay bang 0,01; hé sb
khuyéch tan phan tor hitu hiéu cua mudi dn
D4¢=0,00011232m/ngay.

Pé chinh Iy mo hinh theo bai toan khong 6n
dinh duoc tién hanh dua theo tai liéu quan tric
muc nude thuc té tai cac giéng quan tric dia
phuong tir 9/2010 dén 9/2020 va quan tric qudc
gia tir 1/1996 dén thang 12/2019. Mirc do tin cay
cua moO hinh dugc xac dinh qua sai s6 muc nude
giita m6 hinh va quan tric thuc té.

Dbi voi TCN Holocen: Két qua chinh 1y mo
hinh cho thiy sai s6 16n nhat 1a 1,177m tai giéng
Q.108, sai sb trung binh tuong ddi 1a 0,042m va
sai sb trung binh tuyét ddi 1a 0,261m dugc thé
hién trén Hinh 5, Hinh 6.

Al Time Foints

ixtarenm

Calculated Head (m)

1985

Cao d§ muyrc nwére (m)

2985

39,65

! T
-39.65 2965

1965 985
Observed Head (m)

ta Points : 2359
ate : 0.007 (m)
0.318 {m)
S :9.08 (% )
efficient : 0.919

Max. Residual: 1.177 (m) at Q.108/GH
ual: 0 (m) at Q.107/QH
sidual Mean : -0.042 (m)

Abs. Residual Mean : 0.261 (m)

14
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Hinh 5. D6 thi chinh 1y muc meée TCN gh
trang thdi van dong on dinh

Chinh Iy va danh gid sai s6 TCN gp, va TCN gp;

Al Time Points.
Layer #1
Layer #2
Layer #4
Layer #5
Layer #7
Layer #8
- 95% confidence in
- eS%interval

X +4ar om

Calculated Head (m)

T
1423
Observed Head (m)

-1.78 (m) at Q. 110A/A
0 (m) at Q. 225B/QF2

0.124 (m)
sidual Mean : 0.506 (m)

Hinh 7. D6 thi chinh 1) miec nuwée TCN gp

Dbi v6i TCN Pleistocen: Két qua chinh 1y mo
hinh cho thiy sai s6 1on nhit 1a 1,78m tai giéng
Q.110a, sai sb trung binh twong d6i 13 0,124m va

124 KH

Hinh 6. So sanh muc nuwoc thuc do va mo hinh TCN

qh 16 khoan Q109 theo thoi gian

N thire do =——MN md hinh

Cao d& muc nurdre (m)

-
mREIREEBE
- S NoNom

5814
6270
6727
7184
7641
8096

Hinh 8. So sanh myc nuwoc thuc do & mo hinh TCN gp

16 khoan Q109a theo thoi gian
sai sb trung binh tuyét ddi 1a 0,506m, sai sb trung

binh quin phuong NRMS 5,813% duogc thé hién
trén hinh Hinh 7, Hinh 8. Dua trén két qua chinh
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Iy md hinh dong chay, cac phuong 4n quy hoach
duoc duara:

- Phuong an 1: Gir nguyén hién trang khai thac
nude nam 2018, khong phat trién thém cong trinh
khai thac nudc tdp trung, don 1é dén nam 2045.
Muc dich ciia phuong 4n nay 1a xem xét xu thé ha
thdp muc NDD dén nam 2045.

- Phuong an 2: Diéu chinh cong suét cac giéng
khai thac tram cdp nudc TT Quy Nhat, Nghia

Hung; Hai Toan, Hai Hau va Yén Dinh, Hai Hau.
Muc dich cua phuong 4n nay la xac dinh vi tri va
lru Tuong khai thac hop Iy NDD phuc vu phit trién
kinh t& x4 hoi thanh phé véi nham giam thiéu tac
dong tiéu cuc dén moi truong nhu can kiét NDD.
Vi tri cac nha may khai thac, tram cép nuoc va
két qua du bao bién dong muc NDD va ranh gidi
man nhat TCN gp theo cic phuong an d& xuét
dugc thé hién trong Bang 1 va Hinh 9, Hinh 10.

Bing 1. Két qua dé xuit cac phwong 4n khai thac va du b4o bién déng mue nwée nwéc dudi dat

Tong lwu |S6 giéng| Téng lwu Cot cao myc nude du béo tai thm Cot cao myc
TT | Nha mdy nu6c/Tram cap nuoc (SO giéng luong KT | didu |lugng KT diéu bai giéng phuong 4n | (m) nude khai thac
(m’ng) | chinh |chinh (m'/ng)| 2018 | 2025 | 2035 | 2045 | chophép(m)
Phuong 4n 1
1 [Khai thic nudc tip trung
1 [ CP nude sach va VSNT KD 1200 3 1200 138 | 172 | 4195 | 208 284
Quy Nhat, Nghia Hung
1o [ CP e sach vAVSNINDHA |90 6 1998 | <122 | -180 | 223 | 254 | 276
[Toan, Hai Hau
Cty CP nuoc sach va VSNT ND
1.3 Yén Dinh, Hai Hau 4 1000 4 1000 -1,6 -12.9 -17,2 22,1 -28,1
2 [Khai thic nuéc don 1& 47 18517 47 18517
3 [Khai thic nong thon 131448 131448
Tdng luu lugng khai thac PA1 154163 154163
Phuong 4n2
1 [Khai thic nudc tip trung
Cty CP nudc sach va VSNT ND TT|
1.1 Quy Nhit, Nehia Humg 3 1200 8 2800 -13,8 -17.2 244 278 284
1o [ CP e sach vAVSNINDHA = ¢ 1y g8 |5 5000 | <122 | <180 | 223 | 275 | 276
[Toan, Hai Hau
Cty CP nuoc sach va VSNT Nb
1.3 YénBinh, Hai Hau 4 1000 13 3000 -1,6 -12.9 -189 243 -28,1
Khai théc nudc don 18 47 18517 47 18517
3 [Khai thic nong thon 131448 131448
4 Cac nha mdy khai thic NDD bg 0 0 6 5000 65 88 119 157
sung trong qp
T6ng luu lugng khai thac PA2 154163 544314

HiLG B

A _ e L Thks BiH

Hinh 9. Ban do dw bao dcfng muec nwoc va XNM
TCN gp nam 2045 theo phuwong dan 1
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Hinh 10. Ban dé du béao dcfng muec nwoc va XNM
TCN gp nam 2045 theo phuwong dan 2
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Nhu vdy, véi 2 phuong an khai thac nude dugc
tinh todn nhu trén thi phuong an 2 1a tang cong
sudt va bd sung thém mot s6 01 bii giéng va nang
cong sudt cua cac bii giéng hién co dé co thé phat
huy hét tiém ning ngudn nudc. Véi viec diéu
chinh lai quy mo6 khai thac thi kha nang khai thac
nguén NDD, myc NDD, ranh giéi man nhat
khong thay ddi nhiéu va hoan toan cé thé dap tmg
cho cac muc dich phat trién kinh t& khu vuc ven
bién tinh Nam Dinh.

5. KET LUAN

Thau kinh nudc nhat TCN Pleistocen ving
Nam DPinh c6 tiém ning va la ngudn tai nguyén
quy gia phuc vu cho phét trién kinh té - xa hoi
trong vung. Két qua do dia vat ly dd chi ra
dugc su bién dong ranh gidi man nhat so voi
cac nghién ctru thoi diém 1996 va 2010. Nhiing
bién dong nay co thé 1a do tic dong cua khai
thac NDD va ciing c6 thé 1a mirc d6 diéu tra chi
tiét hon cua nghién ciu nay. Bﬁng phuong
phap mod hinh da duy bao XNM theo 2 phuong

TAI LIEU THAM KHAO

an cho thiy do quy hoach hop 1y, cac khu vuc
bai giéng nang cong suat déu & cach xa ranh
man tr 4-5 km do d6 mic du co6 hinh thanh
phéu cuc bd nhung anh hudng nhiéu téi duoc
ranh mian do d6 két qua tinh toan XNM ¢
phuong an 2 so voi phuong an 1 khong khac
nhau nhiéu. BS tri cic cong trinh khai thac
NDD hop 1y vé vi tri va luu luong khai thac
nhu theo phuong an 2 cho thay tong luu lugng
khai thac NDD toan tinh c6 thé lén dén
544.314 m’/ng ma bién dong muc nudc va
XNM trong cac TCN so v6i phuong an 1 khong
thay d6i nhiéu va van dam bao an toan.
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Abstract:
APPLICATION OF GROUNDWATER MODELLING FOR PROPOSING
SUSTAINABLE EXPLOITATION OF PLEISTOCENE AQUIFER’S FRESH
WATER LENSE IN NAM DINH AREA

The fresh groundwater lens of the Pleistocene aquifer in Nam Dinh area was formed with an age of up
to 12,900 years and is a valuable resource for coastal residents living in this area. Although the
groundwater extraction volume is not much 154.163m’/d compared to the groundwater potential,
problems such as groundwater level decline, saline intrusion in this fresh groundwater lens are still
problems. The objective of this study is to build flow model and solute transport model and to propose a
sustainable groundwater exploitation scenario for the study area. Using a combination of methods
including field survey, geophysical, hydrogeochemical, isotopes and numerical modeling, the
sustainable groundwater extraction for the whole region has been determined as 544.314 m’/d without
affecting the negative impacts caused by groundwater extraction. This research result is a very good
orientation for sustainable management and exploitation of groundwater.

Keywords: Groundwater modelling, fresh groundwater lense, susstainable exploitation, Nam Dinh
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