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DU BAO xAn,T NHAP MAN NU6C NcAv WNc
HAr pHONG eANc pHUoNG pHAp M0 HINH HoA

orEN rRo vA ora cnAr rnui vAN

r. uo oAu

Hii Phdng le thanh phd bi<9n dang trOn de do fti
ho6 nhanh vi ld mOt trong nhfrng trung mm cdng
nghiQp, du lich vi giao th6ng cia ddt nrr6c. V6i
didu kiOn dia chdt - dia chdt thuf van phrlc tap, mf,c
dri nu6c du6i ddt c6 trfi luong tuong ddi ddi ddo,
nhrrng da phdn c6c tdng chrla nudc ddu phrii dOi

mat vdi hien tugng nhi6m mdn. HiQn tai chua c6
c6c cOng trinh khai th6c nu6c ngdm tr0n quy m0
lon 6 day, nhung c6 t6i gdn 20.000 gidng khoan
dudng kinh nh6 dang khai th6c srl dung d61i tilc
nhdn d6ng kd gia tlng teic d0 nhi6m min c6c tdng
chrla nu6c [4, 51. Hien trang nhi6m mdn c6c tdng
ch(ra nrrdc, tdc d0 nhi6m mdn, du b6o vi bicn ph6p
phdng chdng nhu th€ nio dang ld nhfing vdn dd cdn

duo.c quan tam nhim khai th6c vd srl dung ngudn
nudc ndy m6t c6ch bdn vtng. Trong bii b6o nAy

cilc thc gi6 trinh bdy mOt sd kdt qul nghi0n cfu mdi
vd hiOn trang nhi6m mdn ving Hii Phdng bing td hqp
phuong ph6p dia vat l! - thui dia ho6. Tt cilckdt
qud c6 duoc vd phAn b0 tdng dO kho6ng ho6 vd cdu

trtc c6c tAng chfa nufic,6p dung phuong ph6p m0
hinh ho6 dia chdt thuf vdn cho ph6p ch0ng ta du
b6o xdm nh{p m3n, d6nh gi6 trfi luong khai th6c
vd phAn bo hqp lf hc thdng gidng khoan khai th6c.

lI. K{Ar euAT DAc DrEM DIACHAT
THui VAI.{ VUNG NGHIfu{ CUU

Ving nghiOn cfu c6 diQn tich khodng 260 km2

vdi chidu rOng 15,6 km vi dii 16,67 km, c6 toa do
dia l!' : tri 106'36'dOn 106"45' E vi tu 20"42' ddn
20"51' N. Phia b6c gi6i han b&i sdng Cdm, phia
d6ng ld Bidn DOng, phia nam duo. c gi6i han b6i
sOng Vdn lJc (hinh 1). Theo kdt qui nghiOn ctu dia
chdt thui van [4, 51, khu vuc Hii Phdng duo. c phAn

thdnh c6c tdng chrla vd ch6n nudc chinh sau :

NGL]6{ NHU TRWG, NGI-]YEI\I VAI.I NGHIA
NGL]YEN BA MINH

1. T6'ng chta nudc

a)Tdng chha nu6c Holocen trdn qh, (Q?vqttz)

Phen bei & hdu kh6p moi noi, bd ddy tdng chira
nu6c thay ddi tir 2,5 m ddn 20 m, c6 xu hu6ng tang
ddn tr) dOng bic xuting tAy nam. Thinh phdn thach
hoc chri ydu li c6t pha, c6t. D6y tdng 6 m6t vdi noi
c6l6n san s6i. DO chira nudc thudc loai tt trung binh
ddn nghdo [5]. Tdne d0 kho6ng ho6 l6n hon I g/1.

a) Tdng chOa nu1c Holocen duoi qh., (Qtuzhhz)

C6 di€n phan b0 kh6 rOng. Thdnh phdn ddt d6
gdm c6t hat nh6 xen kep cilc l6p c6t pha, s6t bOt,

s6t bin l6n tdn tich thgc vAt mdu den, x6m den [5].
Chidu ddy tdng chta nu6c thay ddi rdt ion tr) 1,90 m
d€n 37 m. DO giAu nu6c thuOc lo4i trung binh d6n
giAu v6i tdng d0 kho6ng ho6 thay ddi tu 1,20 g/l
d€n 7 ,3 8/1. Tdng chfra nu6c c6 tinh thdm k6m.

b)Tdng chOa nuoc Pleistocen Qp(Qrtc-Q?uvpzt

Phen b0 tr€n hdu h0t dign tich ving nghi€n cfu
vd bi c6c trdm tich hB hon phri kin. Thdnh phdn thach
hgc gdm c6t, cuOi, s6i, hoac c6t l6n dem san, c6t
bOt lAn s6t, thuoc c6c trdm tich tu Qy'c ddnQlovpl.
Chidu ddy tdng chira nu6c Pleistocen (qp) thay ddi
trong pham vi kh6 rOng : tD vii m6t den vii chuc
m6t, c6 xu hu6ng tang dAn tu d6ng b6c xudng tAy
nam. Khi ning chta nu6c thuoc loai gidu ddn rdt
gidu ; dO kho6ng ho6 thay ddi tt nh6 hon 1,5 g/l 6
Kidn An, Kidn Thuy, Tien ting d€n 7 eA & Vinh
86o. Hi0n nay, phdn diQn tich nu6c nhat (< 1,5 g/l)
dang ddn bi thu hep.

2. C;ic t6'ng cich nudc

a) Tdng cach nuoc thuQc phu hd tdng Thai
Binh (efutb)vd HdiHmg (etvzhhr)

[.6 tr6n diQn tich rong & An H6i, B6c Thriy
Nguy0n ven ria ddy nti An [5o, KiCh An vd m6t
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Hinh I. So dd vi tri ving nghien cfiu

phAn khu vuc TiOn ljng. Phdn cdn lai drro. c ph6t - 200 didm do s6u VES (AB2 max = 500 m ), do

trign tttOng qua tii liQu khoan. Thnnh phAn s6t chidm nem 1988-1989 blng m6y UJ-18, v6ri sai s6 6,6 Vo :

50 - 60 Vo,bbt 30 - 35 7o cinlai la cal Chieu ddy _ 50 diilm VES (ABp mix = 400 m) do ndm
tAng s6t tir 5 ddn 15 m' 2004-zoo5bing m6y DEPA vdi sai s6 do dac3 vo :

b) Tdng cdch nuOc thuQc phq hQ tdng Wnh

Phhc trdn (Qhrvp)

Thanh phAn th4ch hgc chri ydu le s6q s6t bQt,

s6t pha c6t, dOi ch6 ld c6t s6t mdu x6m vdng, x6m

tr6ng loang ld. Chieu ddy cfra tAng s6t bidn ddi
trongkhoflng7 -9m.

M. CAC PHUOI.{G PHAP DO DAC VA PgAq TICH

1. Phuong phip iliQn tr&

Chtng tOi ding phuong ph6p do dign tr6 dd

x6c dinh c6c th6ng sd ce'u tr0c vd tdng d0 kho6ng

ho6 cfra tdng chrla nu6c t4i c6c thdi didm 1988-

1989 vd 2004-2005. C6c thOng sd niy dr)ng lim s0

li-eu ddu vio dd tinh toin m6 hinh du b6o lan truy€n

nhi6m man. Dd x6c dinh c6c tham sd trOn, sti lieu
duo. c sfr dgng trong nghiOn crlu niy gdm :
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- Kdt quri do diQn trd sudt vd tdng d0 kho6ng

ho6 ciia nu6c ngdm tai 45 didm 16 khoan.

a) X6c dinh cdu trhc tdng chha nudc vd hQ s6
cdu thdnh tdng ch1a nuoc

X6c dinh cdu trfrc c6c tdng chfa vi c6ch nudc
trCn cd s6 ph6n tich dinh luong c6c didm do sAu

VES. Trong qu6 trinh phAn tich dudng cong VES,

ding 45 16 khoan ddkhong chdnghiQm vd liOn kdt
dia tdng ; kdt qui x6c dinh duo. c cdu tr0c c6c tAng

chira vi chin nudc nhu sau : lop I tuong tng vdi
tdng chr?a nudc Holocen h€n qh2 (Q?vqh),lop 2

trrong fng v6i tdng chfta nudc Holocen drr6i qh1

(Qlvzhh),lop 3 tuong tng v6i lop c6ch nu6c thuoc

hQ tdng Hrii Hung (Qlv'hh) vi hQ tdng Vinh Phfrc

tren (Qfifpz), l6p 4 tuong tng v6i tdng ch(ra nu6c

Pleistocen (qp) vn du6i cing li d6 m6ng.



Nhu dd bidt, dign tr& sudt cira tdng chrla nu6c
16 hdng c6 quan hQ v6i dign n& sudt ciia nulc l{p
ddy c6c 16 hdng theo dfnh lu4t Archie [2] :

Pbuk = FP* (l)

hong d6 : F - hQ s0 cdu thanh tdng chfa nudc, p6us -

diQn tr& sudt cria tdng chta nudc, p* - diQn n& sudt

cira nudc 16 hting.

Theo dinh luet (1), ddi vdi m6i tAng chta nudc
duo. c d4c trrrng b6i mQt hQ sd cdu thanh, gi6 tri
dien tr& sudt cria tAng chfra ntrdc thay ddi khi dien

tr& sudt cria nu6c 16 hdng thay ddi. Tren co s& gi6

H dien tr& sudt cfra tdng ch(ra nrr6c (pud vi diQn

tro sudt ciia nudc ngdm (p*) tai 45 gidng khoan, ta
x6c dinh duo. c hQ stf cdu thanh tdng chfta nudc Pleis-
tocen ld F = 2,20. Til c6c kdt qui phAn tich duong
cong VES (1988-1989) thay vio phuong trinh (l),
x6c dfnh drro. c diQn tr6 sudt cria nu6c ngAm trong
tAng chta nudc Pleistocen tai thdi didm d6.

b) Xdc dlnh tdng clQ khoang hod cIa nuoc ngdm

Kdt qui ph6n tich tdng d0 kho6ng ho6 cia 45

mdu nu6c gidng khoan vd di€n tr& sudt cria nu6c,
ta xAy dqng duoc mdi quan hQ gita diQn tr& sudt

cfra nudc vd tdng dO kho6ng ho6 theo c6ng thtc :

C. = E)(P (-0,9042*ln p* + 8,8628)
hay (2)

G = EXP(- 1,0032*lnp66 + 9,827 4)

frong d6 : C- - tdng d0 kho6ng ho6 trong nu6c, p* -
diQn tr& sudt cfranudc, pbuk - di€n tr6 sudt tAng

chria nu6c.

TU (2) ta xAy drmg so d6 tdng d0 kho6ng ho6
cfra tdng chira nu6c thOng qua gi6 tri dien tr6 sudt

ciia tAng chta nu6c ho[c nu6c n}d,m (hinh 3).

2. Phrcng phip mO hinh sddia ch{t thuj vdn

- Bdi to6n ddng chdy vd bdi toin lan fuydn vAt chdt :

Tr€n co s& cic kdt qui phAn tich s(f liQu dia vAt

lf, gdm cdu f0c c6c tAng chfta nrrdc, tdng ch6n nrrdc

vd phAn bo t6ng dO kho6ng ho6 cria nudc ngAm tdng
qp, bdi to6n du b6o lan truydn xAm nhf,p man tdng

chira nudc dqa tr€n ldi gi6i cria hai bii to6n [1, 3] :

(l) bei to6n mO hinh ddng chdy v6i bidn sd ld
sg phAn bO c6t cao mr,tc nu6c theo kh0ng gian ; vi

(2) bii to6n lan truydn vAt chdt v6i bidn sd ld phen

btf tting dO kho6ng ho6 ciia nu6c theo khOng gian.

Cho ddn nay bdi to6n (l) vd (2) duoc gi6i kh6
hodn chinh theo phuong ph6p sai phAn htu han vi
phdn tfr hfiu han. Nhidu phdng thi nghiQm dia chdt
thuf van trOn thd gidi dd lQp trinh bii to6n (1) vi
(2) dd tinh m0 hinh ddng chdy vd du b6o lan truydn
vdt chdt. Trong bii b6o niy chc tAc gi6 sir dung sin
phdm phdn m€m Visual Modflows cfra c6ng ty
Watertool, Canada [31. C6c tinh to6n duo. c tidn hdnh
theohaibu6c sau:

a) BuOc 1 : xdy dqng m6 hinh ban ddu

- Md hinh h6a cdc tdng chta vd chiin nudc

Dd tinh du b6o lan truydn nhi6m mdn tdng chfa
nu6c Pleistocen (qp) m6t trong c6c s0 liQu ddu vio
ld cdu htc c6c tAng chira, cich nudc vi hg sO tham,
nhd nu6c ciia c6c tdng. Cdu ft6c c6c tdng chfia vd

ch6n nu6c drroc ldy tt c6c kdt qui phan dch dia vxt
l! o phdn tr6n, gdm c6c tAng chfta nu6c (Q?vqh),
(Qlv2hh), Pleistocen (qp) vd tdng ch6n (QlO'ht ).
He so thdm vd nhi nudc tham khio trong c6c cOng

trinh t4l vdhi€u chinhbang giai bdi to6n nguo. c.

- Chon didu ki€n bi4n

V[ng nghiOn ctu duo. c gi6i han phia dOng ld bidn
D0ng, phia nam li sdng Vdn Uc, trong virng cdn c6
sdng D6 Dd vi s6ng lach Tray chdy qua. Didu kiQn

bi€n ciia c6c tdng chfa nrr6c m6 ph6ng nhu sau : phia

Bidn DOng duo. c m0 ph6ng h bi€n loai I (H = const)

^'12000
c

: sooo

€,
T" eooo

F

0

04812
DiQn tro sua'r dng chfa nudc (ohmm)

tr& sudt cfia nu6c ngAm theo c6c sd li€u do thuc td

= 12000
o

: 8000

€' 40oo

In(Y) = -1.6632 * In(X) + s.8274

In(Y) = -9.9942' In(X) + 8 8628

02468
DiQn trd sunt cria nrr<fu ngdm (ohmm)

Hinh 3. Mdi quan hQ tdng d0 kho6ng ho6 vd dien
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muc nudc tr€n biOn li H = 0 m vi c6 ndng d6 khOng

tdng d0 kho6ng ddi Uing 3,0 cA. C6c song duo.c m0

ph6ng li biOn loai III, lrru luong cung cdp vi tho6t

qua bi€n phu thuOc vio ch€nh lQch muc nrr6c tr€n

bi0n vdi muc nudc cria tdng chta nudc, duo. c ldy

theo tdi liQu quan tr6c tAi c6c tr4m thiiy vdn [5]. Cac

s0ng dugc coi ld kh6ng b! nhi6m mfln vi khOng mO

ph6ng bi€n. Hp sO sftc cin ldng s6ng bidn ddi C =
3000 - t0000 m'lng. Muc nrrdc vi hQ sd can ddng

ficn bien duo. c chinh lf bing giii bni to6n nguo. c.

- Luo. ng bd cQp vd thodt crta tdng chta nudc

l-,uong bd cdp cho tdng chfra nudc tt nudc mua

ldy bang 0,2 - O,3luong mrra thuc t0 do duo. c, luqng
thoet cfra tdng chrla nu6c bing bdc hoi tt bd mat

nudc ngdm ldy beng 20 - 40 7o luong b6c hoi thrrc

td do duo. c ti frem thriy van. CAc gi6 tri ndy s6 duo. c

chinh 19 bing c6c bdi to6n ngugc.

C6c th6ng sd liOn quan ddn bii to6n d6nh gi6

nhi6m mgn drro. c tra bing chuy6n m6n tudng ftng

v6i thanh phdn cria ddt di chta nudc. Chqn dQ 16

hdng hfu hiQu n = 0,15 dOi vdi hai tdng chfa nu6c
nim rOn vd n = 0,25 cho tdng chrla nu6c ndm du6i.

Ddi vdi tdng s6t c6ch nu6c n = 0,05.

b) BuOc 2 : hiQu chinh cdc tham sd m6 hinh

C6c tham sd ddu vdo nhu mtc nu6c vi hQ sd cin
ddng tr€n biOn, hQ sd thdm, hQ so nhri nudc, lugng
bii c{p vi thoet c&a tdng chfa nu6c du-d. c hieu chinh

theo phrrong ph6p giei bdi to6n ngugc dn dinh vi
bdi to6n nguo. c kh6ng dn dinh. Ngoii viQc chinh lf
c6c thOng sd DCTV cfra tdng chta nrr6c neu hcn,
cick€t qui phxn bd dg tdng kho6ng h6a cfra ndm

1988,nam 2004vi,tdi lipu hiOn tang khai th6c nuoc

du6i ddt cfra tdng chfa nu6c Pleistocen (qp) duoc

srl dung dd chinh l!' c6c th6ng sff dec trung cho qu6

hinh lan truydn v6t chdt, bao g6m hQ sd phAn t6n,

hQ sd khudch t6n vd hq sd tr6. Bdi to6n gi6i bing
phuong phip lpp, qu6 fiinh l3p ket ttrfrc khi su phan

bd do telng kho6ng h6a thrrc td vd tr€n m0 hinh dat

sai sd cho ph6p (nh6 hon 5 Vo). Yi du hinh 3 le kct
qui tinh to6n hiQu chinh cic tham sfi m6 hinh tr€n

co s& s0 liQu tdng dO kho6ng ho6 cfra tdng qr nam

1988 (hinh 3a) sau khi giei bii to6n nguoc (ta tinh
drro. c mfc d0 lan truydn nhi6m m{n trong ving)
cho thdy kdt quri tinh mO hinh (hinh 3b) phn hstp

v6i c6c quan tr6c ngodi thuc td (hinh 3c).

rrr. dr euA pneu ricH
1. Hi€n trang nhi6m m{n tdng chfia nudc Pleisto-

cen tt 1988 t16h 2(W

C6c kdt qui do dac vd phAn tich dia v6t lj' cho
ph6p xAy dung so d6 tdng dO kho6ng ho6 cria tdng

chfa nu6c Pleistocen tai hai thdi didm nam 1988 vi
2004 (hinh 3a, c). Hinh 3a li so dd tdng dO kho6ng h6a

nu6c ngAm tai thdi didm 1 988 cho thdy phdn phia bic
cira ving nghi€n c(ru nu6c ngdm hAu nhu bi nhi6m

mdn hodn toin (> 1,5 g/l), trong d6 khu vu. c n6i thinh
Hii Phdngvi dii trung tdm bi nhiOm mdn ndngnhdt,
gi6 tri tdng d0 kho6ng ho6 lOn dcn 3-5 gn, Phdn phia

nam, tdng do kho6ng ho6 c6 gi6 tri thdp nhdt, dao

d0ng trong khoing l-1,5 Ell; d6y ld ving nudc nhat

c6 thd khai th6c srl dung cho sinh hoat. Tr0n so dd

3c, btc tranh tdng dO kho6ng ho6 nf,m 2004 dd c6

su bidn ddi manh. Phdn di€n tich nu6c nhat d6 bi
ddy lni manh vd phia nam, chi cdn khoing l/3 dicn
tich so v6i ndm 1988 ; khu vuc phia b6c, tdng do

kho6ng ho6 cflng tang m4nh so vdi ndm 1988 tu 3-6
g/l len ddn 4-7,5 gll. Nhu vay, sau khoing 15 nam

ngudi dAn tU ph6t khai th6c nudc ngdm dd lim cho

tdng chta nu6c ney bi nhi€m man nghiOm trong

Hinh 3 . Sg phan bd tdng dQ kho6ng h6a thuc td vd theo tinh to6n tren md hinh

a - kdt qui do thuc ndm 1988 lim sd b - kdt qui tinh lan truydn nhi6m m4n dOn nam 2004,
c - k 6c thuc tdnam 2004
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a) 19SB (do th\rc td) b) 2004 (tinh m6 hinh) c) 2004 (do thuc td)



2. Du b6o xdm nhlp m{n tilhg chta nu6c plei-
stocen

Bdi to6n d'u b6o x6m nhAp mdn dudc tinh cho 3
phuong 6n :

a) Phuong dn 1 : d€ gdn v6i thuc t0 khai th6c
nrr6c ngdm, tai 2O xd, trong vtng nghi€n c(ru, chfing
tOi bd tri m6i xd mOr 16 khoan khai th6c v6i luu
luorg khai th6c tudng duong luong khai th6c trong
thuc td (bdng I). [^dy phAn btf teing d0 kho6ng ho6
cho ndm 1988 ldm sti liOu dAu vAo vA nam 2004
lim sd li€u khdng chd vd hi€u chinh c6c rham sei.

Tinh di6n bi6'n lan truydn ciia do tdng kho6ng h6a
cho c6c ndm 2004, 2010, 2015, 2020 v i 2030.

b) Phuong 6n 2 : di6u kiOn ban ddu li su phAn
bd tdng do kho6ng h6a ndm 2004, ddt 20 15 khoan
khai th6c v6i luu lrrong khai th6c ld 15.920 ml/ng
tai trung tdm vtng nudc nhat (< 1,5 g/l). Tinh di,5n
bidn lan truydn cria dO tdng khoAng h6a cho c6c
nam 2015 vi2030.

c) Phuong iin 3 : didu ki6n ban ddu ld su ph6n
bti tdng d6 kho6ng h6a n6m 2004. He thdng gdm
20 16 khoan phAn bd nhu phuong 6n l, didu chinh
luu lucmg khai th6c tai c6c 16 khoan dd dien tich thdu
kinh nrr6c nhat kh6ng bi thu he.p theo thdi gian.

Kdt qui tinh toen frOn m6 hinh nhu sau :

a) Trong phuong 6n 1 : l{y phAn btf tdng do
kho6ng h6a ban dAu li nam 1988 v6i luu luong
khai th6c vi phdn b0 l5 khoan nhu rr€n bing l,
tinh ddn c6c ndm 2004,2OlO,2Ot5,ZO20 vd 2030
chtng ta thdy vdi luu lucrng khai th6c nhu thuc te'
hiOn nay, ddn ndm 2030 toan bo ving nu6c nhat s6
bi nhi6m mdn hoin toin (hinh 4).

b) Phuong an 2:ha thong khai rh6c gdm 2016
khoan khai th6c v6i luu luong 15920 m3/ng, den
nam 2015 (sau l0 ndm) tai bdi gidng khai thac bi
nhi6m mdn (hinh 5). Ddng thdi b6t ddu xudt hicn
khtfi nudc nhat tai khu vuc xd Phr) Li6n, V6n Ddu
(huy€n Kien An). Khi tie'p tuc khai th6c nudc tai
bdi gidng nudc ddn ddn duoc ldm nhat h6a vi kh6i
nudc nhat c6 diOn tich lon ddn len. Ddn nam 2030
nu6c tai bdi gidng hodn toAn duoc lim nhar h6a vi
khdi nudc nhat cfing c6 di€n tich lon nhdt.

c) Phuong an 3 : v6i phtn brf 15 khoan khai
th6c nhu phuong 6n I dd cho dien tich rhdu kinh
nudc nhat khOng bi thu hep theo thdi gian, tting
luu luong khai th6c trong ving phii gi6i han &
mfic 10.000 m3lng vA luu luong t<trui tna" hgp l! t4i
c6c 16 khoan ptrril ai€u chinh lai nhu trong bring I
(hinh 6).

Hinh 4. Bidn ddi tdng d0 kho6ng h6a rheo rhdi gian ciia tdqe chfia nudc pleisrocen (qp)
v6i luu luong khai thhc 15.920 n3lng

Ndm2004Ndm 1988 Nim 2010

NIm 2015 Ndm 2030
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Bdng I . Vl trl vi lw luqng khai th6c
cria c6c 16 khoan

Bdng I (tidp theo)

(3)(2)(l)

LKll Minh TAm

LK12 Thuf Phuong

LKl3 Kidn Qudc
LK14 Thanh Son

LK15 Dai Hd

LK16 Ngfi Doan
LK17 Ho-p Dfc
LK18 T[n Trio
LKl9 Tan Phong

LI90 Tfi Son

Tdng Q khai th6c :

(4)

10.000

SO hicu
LK
(l)

T€n xd Q (m'/ne)
TheoP/A1vi2 TheoP/A3

(2) (3) (4)

850 200
850 200
850 200
760 700
760 700

850
760
760
760
760

200
700
700
700
700

700
700
700
700
700

LKl Xich Thq
l,X'z Cum 2
LK3 Vinh Niem
l.J(i4 Ddng lAm
LK5 Trang C6t

LK6 Nam Hii
lJK? Anh D[ng
tJ(8 Hung Dpo
LK9 DaPhfic
LK10 Hoi Nghia

200
200
200
200
700

850
850
850
850
760

'160

760
760
760
'160

t5.920

adi tdng d0 kho6ng h6a khi khai th6c vdi luu luong 15.920 m'/ng
khoan khai th6c t$p trung tei ving nu6c nhat

Hinh 6. V6i lrru lugng khai th6c

10,000 m3/ng vi drroc bo tri hgp li' nhu

trong bing I, sau27 ndm thdu kinh nu6c

nhat s6 khdng bi thu hep lai

Hinh 5. So dd du b6o bidn
vd 15
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rfr luAN

Tt c6c t<dt qu6 nghiOn c0u n€u tr€n, c6c tAc giit

dua ra mOt sd kdt lu6n sau :

_dd
drms bd

dn; cen

1988 bd

2004 cho thdy tCng nu6c ngAm Pleistocen (qp) dang

bf suy tho6i
dd bi thu hq

So dd phan

2004 vd so

liQu hlu ich cho vi6c 6p dung phuong ph6p m0 hinh

s(i tld dU b6o mirc d0 nhi6m mdn vi luu lrrcng khai

th6c hgP lf ciia ving nghiOn cfiu.

duoc ddn nam 2030.

- Vdi tinh trang khai th6c nu6c ngdm phdn t6n

hung tAm vDng nudc nhat c6 thd coi li luu lugng

khai th6c an toin cho toin vtng'
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SUMMARY

Forecasting the saltwater intrusion in Haiphong area

bv the 5lectrical resistivity and hydrogeology
modeling methods

maintain the water area, the

optimal exPloit not exceed 10'000

m3 per day, exPloitration in the

saltwater area and controlled'
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