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Tap chi CAC KHOA HOC VE TRAI DAT

9-2007

DU BAO XAM NHAP MAN NUGC NGAM VUNG
HAI PHONG BANG PHUONG PHAP MO HINH HOA
DIEN TRO VA DIA CHAT THUY VAN

I. MG DAU

Hdi Phong 1 thanh phé bién dang trén da do thi
hoa nhanh va 13 mét trong nhimg trung tam cong
nghiép, du lich va giao théng cla dat nudc. Vi
diéu kién dia chat - dia chdt thuy vin phic tap, mic
du nudc dudi dat cb trit legng twong doi déi dao,
nhung da phin cic tAng chira nudc déu phdi doi
mat vdi hién tuong nhiém man. Hién tai chua c6
cac cong trinh khai thic nudc ngdm trén quy mo
16n & day, nhung c6 t6i gdn 20.000 giéng khoan
duong kinh nhé dang khai thac sitr dung dd 1a tac
nhan dang ké gia tang t6c d6 nhiém man cac ting
chira nuée [4, 5]. Hién trang nhi€m man cac ting
chira nudc, téc d6 nhifm min, du bao va bién phap
phong chéng nhu thé ndo dang 13 nhitng van dé cin
duge quan tAm nhim khai thac va sit dung ngudn
nudc ndy mot cach bén ving. Trong bai bio nay
cAc tac gia trinh by mot s6 két qua nghién ctru méi
vé hién trang nhiém man ving Hai Phong bang t8 hop
phuong phép dia vat 1y - thuy dia hoa. Tir cac két
qud c6 dugc vé phan bo téng do khoang hoa va cau
triic cac tdng chita nudc, 4p dung phuong phap mo
hinh ho4 dia chat thuy van cho phép chiing ta du
bao xam nhap man, danh gia tri lugng khai thac
va phan b6 hop 1y he théng giéng khoan khai thac.

1. KHAI QUAT DAC DIEM PIA CHAT
THUY VAN VUNG NGHIEN CUU

Vung nghién cttu c6 dién tich khoing 260 km’
v3i chiéu rong 15,6 km va dai 16,67 km, ¢6 toa do
dia Iy : tir 106°36' dén 106°45' E va tir 20°42' dén
20°51' N. Phia bic gi6i han bdi song C#m, phia
dong la Bién Pong, phia nam dugc gii han bdi
song Van Uc (hinh 1). Theo két qua nghién ctru dia
chat thuy vin [4, 5], khu vuc Hai Phong dugc phan
thanh cac tdng chira va chan nudc chinh sau :

NGUYEN NHU TRUNG, NGUYEN VAN NGHIA,

NGUYEN BA MINH

1. Tang chira nuée
a)Téng chura nudc Holocen trén qh, (Q3,qh,)

Phan bd & hdu khap moi nai, bé ddy ting chira
nudc thay ddi tir 2,5 m dén 20 m, ¢6 xu hudng ting
din tir dong bic xuéng tdy nam. Thanh phan thach
hoc chu yéu 1a cat pha, cat. Day tdng & mot vai noi
¢614n san s6i. Do chita nuéc thudc loai tir trung binh
dén nghéo [5]. Téng d6 khoang hoa 16n hon 1 g/l.

a) Tang chiza nudc Holocen dudi gh, (Ql;2hhy)

C6 dién phan b& kha rong. Thanh phéin dit da
g6m cat hat nhd xen kep cac 16p cat pha, sét bot,
sét bin 14n tan tich thuc vat mau den, xam den {5].
Chiéu ddy ting chira nudc thay déi rat ion tir 1,90 m
dén 37 m. Po gidu nudc thude loai trung binh dén
gifu voi téng do khoang hoa thay déi tir 1,20 g/l
dén 7,3 g/l. Tang chira nudc c6 tinh thdm kém.

b) Tng chura nudc Pleistocen gp (Q lc - Q3vp,)

Phan bd trén hdu hét dién tich ving nghién citu
va bi cac trim tich tré hon pht kin. Thanh phdn thach
hoc gdm cat, cudi, sbi, hodc cat 1an dam san, cat
bot 14n sét, thuoc cac trdm tich tr Qulc d&nQZyvp;.
Chiéu ddy tdng chira nuéc Pleistocen (qp) thay ddi
trong pham vi khé rong : tir vai mét dén vai chuc
mét, ¢6 xu hudng tang ddn tir déong bac xudng tay
nam. Kha nang chira nuéc thuoc loai gidu dén rat
gidu ; do khoang hoa thay ddi tir nhd hon 1,5 g/l &
Kién An, Kién Thuy, Tién Ling dén 7 g/l & Vinh
Bdo. Hién nay, phén dién tich nugc nhat (< 1,5 g/l)
dang dén bi thu hep.

2. Céc tang cich nuée

a) Tang cach nudc thuéc phu hé tdng Thai
Binh (Q3,th) va Hai Hung (Qk;2hh,)

Lo trén dien tich rong & An H&i, Bac Thay
Nguyén ven ria diy niii An Lio, Kién An va mot
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Hinh 1. So d6 vi tri viing nghién ciru

phdn khu vuc Tien Lang. Phdn con lai dugc phét
hién thong qua tii liéu khoan. Thanh phdn sét chiém
50 - 60 %, bot 30 - 35 % con lai 1a cat. Chiéu day
tAng sét tr 5 dén 15 m.

b) Tang céch nudc thudc phu hé tang Vinh
Phuc trén (Q%,vp)

Thanh phdn thach hoc chi yé&u 1a sét, sét bot,
sét pha cat, doi chd 1a cat sét mdu x4m vang, Xxam
trang loang 16. Chiéu ddy cla tdng sét bién ddi
trong khodng 7 - 9 m.

III. CAC PHUGNG PHAP PO DAC VA PHAN TICH
1. Phuong phip dién tré

Chiing t6i ding phuong phap do dién trd dé
xac dinh cac thong s6 cdu tric va téng d6 khoang
hoa cla ting chira nudc tai cac thoi diém 1988-
1989 va 2004-2005. Cac thong s6 nay dung lam sé
liéu ddu vao d€ tinh toan md hinh dy bao lan truyén
nhiém man. D& xac dinh cac tham s6 trén, s6 liéu
dugc st dung trong nghién clru nay gom :
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- 200 diém do sau VES (AB/2 max =500 m ), do
nam 1988-1989 bang may UJ-18, véi sai s8 6,6 % ;

- 50 diém VES (AB/2 max = 400 m) do nam
2004-2005 bing may DEPA vdi sai s6 do dac 3 % ;

- K&t quéa do dién trd suat va téng do khoang
hoé clia nuéc ngdm tai 45 di€m 15 khoan.

a) Xac dinh c4u tric tang chira nudc va hé s6
c4u thanh tang chira nuac

Xac dinh c4u triic cac tAng chita va cach nudc
trén co s& phan tich dinh lugng cac diém do sau
VES. Trong qua trinh phan tich dudng cong VES,
ding 45 16 khoan d€ khong ché€ nghiém va lién két
dia ting ; két qua xac dinh dugc cdu triic cac ting
chira va chin nudc nhu sau : 16p 1 tuong (ng voi
tdng chita nudc Holocen trén gh, (Q3,9h,), 16p 2
tvong (g véi tdng chirta nudc Holocen dudi gh,
(Q}72hhy), 16p 3 trong (mg v&i 16p cach nudce thude
he tdng Hai Hung (Q}y%hh,) va he tdng Vinh Phic
tren (Q3vp?), 16p 4 tuong tng v4i ting chita nudce
Pleistocen (qp) va dudi cung 1a da mong.



Nhu d3 biét, dién tr& suat cha tdng chita nuée
16 héng cb quan hé véi dién trd sudt cia nudc 14p
ddy cac 16 hdng theo dinh luat Archie [2] :

Pruk = pr (1 )

trong d6 : F - he s8 cAu thanh ting chira nudc, oy -
dién trg suét cha ting chira nudc, p,, - dién trd sudt
clia nudc 16 héng.

Theo dinh luat (1), d6i vdi mbi tdng chira nuede
dvoc dic trung bdi mot he sd cdu thanh, gia tri
dién trd sust cla tAng chira nudc thay déi khi dien
trd sudt cha nudc 16 héng thay déi. Trén co s& gia
tri dién trd sufit cla ting chita nudc (ppu) va dién
trd suat ciia nudc ngdm (p,,) tai 45 giéng khoan, ta
xéc dinh dugc heé s6 cau thanh ting chira nude Pleis-
tocen 13 F = 2,20. Tir cac két qud phan tich dudng
cong VES (1988-1989) thay vao phuong trinh (1),
xac dinh duoc dién trd suit cla nudc ngdm trong
tdng chira nudc Pleistocen tai thoi di€m do.

b) Xéc dinh t6ng d6 khoang hoa cda nudc ngam

Két qua phan tich téng do khoing hoa cla 45
miu nudc giéng khoan va dién trd suat cla nudc,
ta xay dung dugc moi quan hé giita dién trd suat
clia nudc va téng do khoang hoa theo cong thirc

Cn = EXP (-0,9042*In p,, + 8,8628)

Cn = EXP(-1,0032*Inpyy + 9,8274)

hay

trong do : C, - tng do khoang hoa trong nude, p,, -
dién trd suat clia nudc, Py - dién trd suat tdng
chira nudec.

Tir (2) ta x4y dung so d6 téng do khoang hoa
cla tdng chira nudc thong qua gia tri dién trd suat
cua tAng chira nudc hoic nudc ngim (hinh 3).

2. Phuong phap mé hinh sé dja chat thuy vin

- Bai toan dong chdy va bai toan lan truyén vat chét :

h

= 12000
g g (a)
‘8
-;n 8000 - In(Y) = -0.9042 * In(X) + B.8628
g =
3
S 4000 -
2
& -
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Dién trd sudl clia nude ngdm (ohmm)

Trén co s& cac két qua phan tich s6 lieu dia vat
1y, g6m cdu trc cic ting chira nudc, ting chan nudc
va phan b6 téng do khoing ho4 clia nudc ngdm tdng
gp, bai toan du bao lan truyén xam nhap man ting
chira nudc dua trén 16i giai cta hai bai toan [1, 3] :

(1) bai toan mo hinh dong chdy véi bién so 1a
su phan bd c6t cao muc nudce theo khong gian ; va

(2)bai toan lan truyén vat chat voi bién s6 13 phan
b& tdng do khoing hoa clia nuéce theo khong gian.

Cho dén nay bai toan (1) va (2) dugc gidi kha
hoan chinh theo phuong phap sai phan hitu han va
phin t& hitu han. Nhiéu phong thi nghiém dia chat
thuy van trén thé gigi da 1ap trinh bai toan (1) va
(2) d€ tinh mo hinh dong chdy va du bio lan truyén
vat chat. Trong bai bao ndy cac tac gia sit dung san
phdm phin mém Visual Modflows clia cong ty
Watertool, Canada [3]. Cac tinh toan duoc tién hanh
theo hai budc sau ;

a) Budéc 1 : xay dung mé hinh ban déu
- M6 hinh héa cdc tdng chita va chdn nudc

D& tinh du bao lan truyén nhiém min ting chira
nude Pleistocen (qp) mot trong cac s6 liéu ddu vao
13 c4u triic cac ting chixa, cich nudc va he s6 tham,
nha nudc cia cic ting. Cdu tric cac ting chira va
chin nudc dugc 14y tir cac két qué phan tich dia vat
1y & phdn trén, gém cac tdng chira nude (Q3,qh, ),
(Q}y2hhy), Pleistocen (qp) va tdng chén (Qfy2hh,).
He s6 thdm va nha nudc tham khao trong cac cong
trinh [4] va hiéu chinh bing gidi bai toan ngugc.

- Chon diéu kién bién

Ving nghién ctru duge gidi han phia dong 14 bién
Dong, phia nam 1a song Van Uc, trong viing con ¢b
song Da D3 va song Lach Tray chdy qua. Diéu kién
bién clia cic ting chira nudc mo phdng nhu sau ; phia
Bién Dong dugc mo6 phong 12 bién loai I (H = const)

12000 1
. (b)
£ goop { | (N =-1.0082 " In(x) + 9.8274
=
z _
:
% 4000
& t
0 '[ T l L I T I -

0 4 8 12
Dién tros suét ting chifa nudec (ochmm)

Hinh 3. Mé&i quan hé téng do khoing hoa va dién trd suét cia nudc ngdm theo céac s6 lieu do thuc t&€
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muc nurdc trén bien 1a H = 0 m va c6 nong d6 khong
t6ng do khoang ddi biang 3,0 g/l. Cac séng dugc mo
phdng 13 bién loai I1I, lwu lugng cung c4p va thoat
qua bién phu thudc vio chénh léch muc nudc trén
bién véi muc nudc cla ting chita nudc, duge ldy
theo tii liéu quan tric tai cac tram thiy van [5]. Cac
song dugc coi 1a khong bi nhi€m man va khong mo
phdng bien. He s6 sitc can long song bi€n déi C =
3000 - 10000 mzlng. Muc nudc va hé s6 can dong
trén bién duge chinh 1y bing gidi bai toén ngugc.

- Lugng bé cdp va thodt cia tdng chita nudc

Lwgng bé c4p cho tdng chira nude tir nudc mua
14y bang 0,2 - 0,3 lugng mua thyc t& do duoc, lvgng
thoat clia ting chita nudc bing bdc hoi tir bé mat
nudc ngdm 14y bing 20 - 40 % luong bde hoi thuc
t€ do duoc tir tram thly vin. Cac gia tri ndy s& dugc
chinh 1§ bang cac bai toan ngugc.

Cic thong s6 lién quan dén bai toan dénh gia
nhiém mian dugc tra bang chuyén moén tuong dng
véi thanh phén cia dat da chira nudc. Chon do 16
héng hitu hiéu n = 0,15 d6i voi hai tdng chira nude
nim trén va n = 0,25 cho ting chira nudc ndm dudi.
Dai véi tdng sét cach nude n = 0,05.

b) Budc 2 : higu chinh céc tham s6 mo hinh

Céc tham s6 ddu vao nhu mirc nwdc va he s8 can
dong trén bién, he s6 thim, hé s6 nhd nudc, lugng
bd cap va thoat clia tdng chira nudc duge hiéu chinh
theo phuong phap gidi bai toan ngugc én dinh va
bai toan nguoc khong 8n dinh. Ngoai viéc chinh 1y
cac thong s6 PCTV cla tdng chita nudc néu trén,
céc két qua phan bo do téng khoang hoa cla nam
1988, nam 2004 va tai liéu hién trang khai thac nudc
du6i dat cha ting chita nudc Pleistocen (gp) dugc
st dung d& chinh 1y céc théng s6 dac trung cho qué

trinh lan truyén vat chat, bao gém hé s§ phan tan,
he s6 khuéch tan va he s6 tré. Bai toan gidi bang
phuong phép lap, qua trinh 13p k&t thic khi su phan
b6 do téng khoing héa thuc t€ va trén mo hinh dat
sai s6 cho phép (nhd hon 5 %). Vi du hinh 3 12 két
qua tinh to4n hiéu chinh cic tham s6 mé hinh trén
co s& s6 ligu téng do khoang hoa clia tdng gp nam
1988 (hinh 3a) sau khi gidi bai toin ngugc (ta tinh
duoc mac do lan truyén nhiém man trong ving)
cho thdy két qud tinh mo hinh (hinh 3b) phu hop
véi cac quan tric ngodi thuc t& (hinh 3c¢).

IIL. KET QUA PHAN TiCH

1, Hi¢gn trang nhiém mdn tang chira nudc Pleisto-
cen tir 1988 dén 2004

Cac ket qua do dac va phan tich dia vat 1y cho
phép xay dyng so d6 téng do khoang hoa cua ting
chira nugc Pleistocen tai hai thdi diém nam 1988 va
2004 (hinh 3a, ¢). Hinh 3al4 so d6 tdng d6 khoang hba
nudc ngdm tai thdi diém 1988 cho thay phan phia bac
clia ving nghién ctru nwdc ngdm hdu nhu bj nhiém
man hoan toan (> 1,5 g/l), trong d6 khu vire néi thanh
Hai Phong va ddi trung tam bi nhiém man nang nhét,
gia tri tng do khoang hoa lén dén 3-5 g/l. Phdn phia
nam, t8ng do6 khoang ho cb gia tri thap nhat, dao
dong trong khoang 1-1,5 g/l ; day 1a viing nudc nhat
c6 thé khai thac st dung cho sinh hoat. Trén so dé
3c, birc tranh téng do khoang hoa niam 2004 da cb
su bién d6i manh, Phin dién tich nuéc nhat di bi
ddy 1bi manh vé phia nam, chi con khodng 1/3 dién
tich so v&i nam 1988 ; khu vuc phia béc, tong do
khoang hoa ciing tang manh so voi nam 1988 tir 3-6
g/l 1én dén 4-7,5 g/l. Nhu vay, sau khodng 15 nam
ngudi dan ty phat khai thac nudc ngdm di 1am cho
tAng chira nuéc ndy bi nhiém man nghiém trong
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Hinh 3. Su phan bé téng d6 khoang hda thuc t& va theo tinh toan trén mo6 hinh
a - két qud do thirc nam 1988 1am s6 liéu ddu vio, b - ket qué tinh lan truyén nhiém man dén nam 2004,
¢ - két qua guan trac thuc t& nam 2004
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2. Du bao xim nhip min ting chita nuic Plei-
stocen

Bai toan diy bdo xam nhap mén duoc tinh cho 3
phuong an :

a) Phuong an 1 : d€ gn véi thuc t€ khai thac
nudc ngdm, tai 20 x3 trong ving nghién ctu, chiing
t61 b6 tri méi x4 mot 16 khoan khai thac véi luu
lugng khai thic twong duong lugng khai thac trong
thuc t& (bdng 1). Ldy phan b6 téng do khoang ho
cho nam 1988 lam s& liu ddu vao va nam 2004
1am s6 lieu khong ch& va hiéu chinh cac tham sé.
Tinh dién bién lan truyén cla do téng khoang hoa
cho cac nam 2004, 2010, 2015, 2020 va 2030.

b) Phuong an 2 : diéu kién ban d4u 14 sy phan
bd tdng d6 khoang héa nam 2004, dat 20 16 khoan
khai thic véi luu lwong khai thac 13 15.920 m*/ng
tai trung tdm ving nuéc nhat (< 1,5 g/1). Tinh dién
bién lan truyén clia d6 téng khoang héa cho cic
nam 2015 va 2030.

¢) Phuong an 3 : diéu kién ban ddu 13 su phan
bs tdng do khoang hbéa nam 2004. He théng gom
20 16 khoan phan bé nhu phuong an 1, didu chinh
lru Irgng khai thac tai cac 16 khoan d€ dién tich thau
kinh nwéc nhat khong bi thu hep theo thai gian.

Két qua tinh to4n trén mo hinh nhu sau

a) Trong phuong 4n 1 : 1y phan bé téng do
khoang héa ban diu 12 nam 1988 véi luu hrong
khai thac va phan b6 16 khoan nhu trén bang 1,
tinh dén cac nam 2004, 2010, 2015, 2020 va 2030
chiing ta thdy vdi luu lugng khai thic nhu thuc t&€
hién nay, dén nam 2030 toan bo viing nudc nhat s&
bi nhiém min hoan toin (kinh 4).

b) Phuong én 2 : he thong khai thac g6m 2016
khoan khai thac v&i luu lwong 15.920 m*/ng, dén
ndm 2015 (sau 10 nam) tai bai giéng khai thac bi
nhiém man (hinh 5). Déng thai bit ddu xudt hien
kh6i nudc nhat tai khu vuc x3 Pha Lién, Van Ddu
(huyén Kién An). Khi ti€p tuc khai thac nudc tai
bai giéng nude dén dan dwoc 1am nhat hoa va khoi
nudc nhat ¢é dién tich 16n ddn len. Dén nim 2030
nudce tai bai gi€ng hoan toan dugc 1am nhat héa va
kh6i nudc nhat ciing c6 dién tich 16n nhat.

¢) Phuong 4n 3 : v6i phan b6 16 khoan khai
thic nhu phuong 4n 1 d€ cho dién tich thdu kinh
nudc nhat khong bi thu hep theo thoi gian, tdng
luu lugng khai thac trong ving phdi gii han &
mirc 10.000 m’/ng va Iuu lugng khai thac hop 1y tai
céc 16 khoan phai diéu chinh lai nhu trong bing 1
(hinh 6).
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Hinh 4. Bién d6i téng do khoang hoa theo thdi gian cha ting chira nudc Pleistocen (gp)
vai luu lvong khai thac 15.920 m3/ng
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Bdng 1. Vi tri va luu lugng khai thac
cua cac 16 khoan

Bdng I (tiép theo)

S6 hieu o Q (ng) H (2) 3) G
LK Theo P/A 1 V2\12 Theo P/A 3 LKl 1 Minh Tam 850 200
@) @ 3) 4) LK12 Thuy Phuong 760 700

LK1 Xich Tho 850 200 K13 Kién Qudc 760 700
LK2 Cum2 850 200 1K14 Thanh Son 760 700
LK3 Vinh Ni¢gm 850 200 LK15 bai Ha 760 700
LK4  Ding LAm 760 700 LK16 Ngi Doan 760 700
LK5 Trang Cat 760 700 1K17 Hop Dirc 760 700
LK6 Nam Hai 850 200 1K18 Tan Trao 760 700
LK7 Anh Diing 850 200 LK19 Tan Phong 760 700
1K8 Hung Pao 850 200 LK20 Ti Son 760 700
LK9 Da Phic 200 . e

LK10 Hoa Nghia 700 Tong Q khai thac : 15.920 10.000

Nam 2015

( s
6

:
)y

N&m 2030

@H\ : 5\(\% i S\\f“[’\“””‘“

B [T arame (T

Hinh 5. So dé du bao bién déi tdng do khoang hoa khi khai thac voi luu lugng 15.920 m’/ng
va 16 khoan khai thac tap trung tai ving nudc nhat

Nam 2004 E

13019000

l

N

@?{@Jf

Hinh 6. V6i luu lugng khai thac
10.000 m*/ng va dugc b6 tri hgp Iy nhu
trong bang 1, sau 27 nam th4u kinh nuéc

nhat s& khong bi thu hep lai

o)

e




KET LUAN

Tir cac két qua nghién cltu néu trén, cic tac gid
dua ra mot s6 két luan sau :

- Céc két qua tham do dién da cho phép ta xay
dung lai birc tranh phan bd téng do khoang hoé cla
tdng chira nudc Pleistocen (gp) tai thoi diém nam
1988. So sanh v&i phan bé téng do khoéng hoa nam
2004 cho thdy ting nudc ngdm Pleistocen (qp) dang
bi suy thoai nghiém trong, dién tich ving nude nhat
d3 bi thu hep lai khodng 1/3 1dn so véi nam 1988.
So d6 phan bd téng do khoing hoa nam 1988 va
2004 va so dé cu triic ting chita nude 13 co s s6
liéu hitu ich cho viéc ap dung phuong phap mo hinh
56 d€ du bao mirc do nhiém min va luu lugng khai
thac hop 1§ cla vung nghién ciru.

- Tinh trang khai thac nuéc tu phat nhu hién nay,
véi luu lrong khai théc khoang 15.920 m’/ng, toan
b6 viing nuéc nhat ndy s& bi nhiém man hoan todn
vio nam 2030. Bing viéc bé tri 16 khoan khai thic
tap trung vao khu vuc ving nuéc nhat s€ han ché
duoc téc do nhiém man. Véi lugng khai thac ¢o thé
dat 15.920 msfng, viing nuée nhat vin con duy tri
dugc dén nam 2030.

- Véi tinh trang khai thac nudc ngdm phan tan
nhu hién nay, d€ ddm bdo dién tich nuéce nhat khong
bi thu hep lai, luvu lwgng khai thic cho ca ving cin
phéi diu chinh thap hon 10.000 m*/ng v nhing
ving d binhiém man phdi han ché&'t6i dahofic ngimg
khai thac nuéc & tdng ndy. Vi luu lugng khai thac
nhd hon 10.000 m’/ng va giéng khoan tap trung &
trung tam vung nudc nhat c6 thé coi 1a luu lugng
khai thic an toan cho toan vung.

TAI LIEU THAM KHAO

[1] M.P. ANDERSON, W.W. WOESSEER, 1992 :
Aplied ground water modeling. Academic Press,
Inc., New York.

[2] GE ARCHIE, 1944 : The electrical resistivity
log as an aid in determining some reservoir charac-
teristics. Am. Inst. Min. Metalluurg Petr. Eng. Tech.
Paper 1422,

[3] N. GUIGUER and T. FRANZ, 2004 : Visual
Modflow, Version 5.2, Waterflow Hydrogeologic
Software, Toronto.

[4] NGUYEN KIM NGOC (chi bien), 1998 : Bao
cho téng keét diéu tra khdo sit hi¢n trang moOi
truéng nude sinh hoat noéng thon thanh pho Hai
Phong. Luu trit Trudng Dai hoc M6 - Dia chat, 107
frang.

[5] MAC VAN THANG (chd bién), 1994 :
Thanh lap ban d6 dia chat thuy van 1:50.000, ving
Hai Phong. Luru trit Bo Cong nghiép, Cuc Dia chit
Viét Nam, 149 trang.

[6] H.F. WANG, W.W. WOESSEER, 1982 : Intro-
duction to groundwater Modelling. Academic Press,
Inc., New York.

[7] CHIEH-HOU YANG, LUN-TAO TONG and
CHING-FENG HUANG, 1999 : Combined aplication
of DC and TEM to sea-water intrusion maping.
Geophysics, Vol. 64, 2, 417-427.

SUMMARY

Forecasting the saltwater intrusion in Haiphong area
by the electrical resistivity and hydrogeology
modeling methods

In this paper, the results of applying geophysical
and hydrogeological modeling methods for predic-
ting and forecasting saltwater intrusion in Haiphong
coastal plain were presented. The analysis of
electrical data allows predicting the total dissolved
solids (TDS) of the Pleistocene aquifer (qp) for the
period 1988-2004. The result also shows serious
degradation of the Pleistocene aquifer (qp). Based
on the maps of TDS distribution for the 1988-2004
period, the saltwater intrusion and water
exploitation rate can be predicted using the
hydrogeological modeling method. According to the
modeling calculation, the present distribution of
pumping wells and exploitation rate of 15,920 m?
per day in the study region can lead to the heavily
salinization of the potable gp aquifer in 27 years.
However, if the pumping wells are redistributed into
the center of the potable aquifer, it will only be
narrowed in 27 years even at the same exploiting
rate. The calculation also shows that, in order to
maintain the current potable water area, the
optimal exploitation rate should not exceed 10,000
m® per day, and the water exploitation in the
saltwater area must be reduced and controlled.
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