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Tém tat: Ving Dong bang B&c BO co dién och gan 17.000km?nam trén dia phan ctia 12 tinh va thanh
phd phia Bac & viing kinh té trong diém, dan cw dong d3c ¢ nhu cau vé nudc rat cao nén dang duoc khai
thac manh mé phuc vu cac nhu cau khac nhau. Ddng bang Bac Bd duwoc hinh thanh tir cac tram och Dé t
bd roi day tir khoang 10m & ving ria dén trén 100m & vung ven bién. Do onh phan nhip, cac tram och Dé tir
phan chia thanh 2 tang chira nwdc 16 hdng: tang chira nudc Holocen (gh) khong ap & bén trén va tang chira
nwéc Pleistocen (gp) ¢é ap lwe bén dwéi. Tang gh cung cap nwéc quy md nho, phan tan cho ving ndng thon;
tang gp cung cap nwdc tap trung cho cac do thi, khu cong nghiép. DE kiém soat va duy bao s bién dong tai
nguyén nuwédc dwdi dat, tir nhitng ndm 90 clia thé ky tredc mang lwdi quan tréc Quéc gia da bat dau xay
dung. Dén nay c6 12 tram, 104 diém véi 198 cong trinh quan trac va hang loat cac cong trinh quan trac dia
phuong, duoc lién tuc quan trac cac yéu té dong thai nwdc dudi dat. Dua vao cac két qua quan trac, bang
phuong phap mo hinh s6 mé phong hé théng nudc dudi dat bang mé hinh dong chay véi phan mém Visual
MODFLOW ctia Waterloo Hydrogeologic va cling duoc dung dé du bao dién bién muc nuwéc, bd cong cu MT-
3DMS dé du bao dién bién dd téng khoang hda nwdc dwdi dat giai doan 2017-2022. V@ muc nwéc, dbi voi
tang chira nwéc gh, vang muc nuéce c6 xu thé giam rat nho, chiém khoang 8,33% phan b6 & vung ndi thanh
thanh phd Ha Noi va Hai Phong. Pai bo phan dién och con lai, mwc nwdc ¢é xu thé on dinh. Doi véi tang chira
nwédc gp, gan % dién och cla tang chira nwédc c6 xu thé suy gidm véi téc do tir 0,1 dén trén 0,4m/nam. Bo
la cac vung dang khai thac manh mé. Vé do tong khoang hda nwéc dwdi dat tang chira nwéc gh: chi cé mot
dién och rat nho, khoang 50km?2 & cac tinh Hwng Yén, Bac Ninh, Thai Binh, Nam Binh, Ha Nam, Quang Ninh
la co thé xay ra xam nhap man. Tang chira nwéc gp, dén nam 2022 ving bi xam nhap man cé thé cé dién och
khoang 640km?, chiém 5,1%, & Hai Phong va céc tinh B&c Ninh, Hai dwong, Théi Binh, Nam Binh, Ha Nam.
Muc nuéc cé xu thé gidm va xam nhap man & tang chira nwéc gp tang la do khai thac manh.

Tir khéa: Dy béo, dién bién tai nguyén nwéc dwdi dat, mé hinh s6, tang chira nwéc, tée do ha thap muc
nuéc, xam nhap man.

1. Giéi thiéu

Trong nhitng ndm gan day, su gia ting khai
thac cdc ngudn nudc, cung vdi sy bién déi khi
hau toan cau, nudc bién dang, cac hién tuong
khi twong va thdy van & nudc ta ngay cang bién
dong phurc tap: Han han |G lut,... da tdc dong
manh mé t&i tai nguyén nuwdc ndi chung va
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nudc dudi dat ndi riéng, dac biét 1a ddi véi cac
khu virc d6ng bang ven bién. Vung Péng bang
Bac B (PBBB), mdt trong hai dong bang 16n cla
nudc ta, cd y nghia dic biét phat trién kinh té
dang chiu nhitng tdc ddng manh mé& nhat: muc
nuéc dudi dat dan dan suy giam, xdm nhap man
gia tang [3,4,5].

DE phuc vu cdng tac thdng bdo canh bdo,
dy bao sy bién dong cla tai nguyén nudc nuwdc
duwdi dat, tir cudi thé ky trwdc tai vung DBBB d3




hoan thanh xay dwng mang lwdi quan trac tai
nguyén nudc dudi dat [2, 3, 4], sau dé lién
tuc duoc bé sung hoan thién, dén nay cé 12
tram, 104 diém v&i 198 cong trinh quan trac
(Hinh 1). Ngoai ra mét s6 tinh, thanh phd nhu
Ha N6i, Hung Yén, Nam Dinh,... cling da xay
dwng cdc mang quan trac dia phwong. Ké tir
khi xay dwng, cac cong trinh duwoc lién tuc
quan trac cac yéu t& dong thai nwdc dudi dat

gdm nhiét d, muc nudc, dd téng khodng hda
va cac théng sb danh gid chat luvong nudc.
T ndm 2016, Trung tdm Canh bdo va Dy bdo
tai nguyén nudc dinh ky thuc hién dy bao sy
bién d6i muc nwdc va xAm nhap man nudc
dudi dat trong céc tram tich Dé gilp cdc nha
quan ly duwa ra dwoc nhirng gidi phdp quan ly
phu hop phuc vu phat trién bén virng tai nguyén
nuwdce dudi dat [5].
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Hinh 1. Mang lu¢i quan tric tai nguyén nwdc dwdi dat ving Dong bang Bac B

2. Khai quat vé vung nghién cliru

Vung PBBB dugc phan bd chld yéu bdi cac
tram tich Dé t& bd rdi, phan bd & 12 tinh va
thanh phd gdm: Phii Tho, Vinh Phic, Bac Ninh,
Quang Ninh, H3i Duong, Hung Yén, Thai Binh,
Nam Dinh, Ha Nam, Ninh Binh, cac thanh phé
Ha NO6i va Hai Phong véi dién tich khoang
17.000km?, chiém 4,5 % dién tich ca nudc, la
doéng bang lon th& hai clia nwdc ta. Noi day
dang sinh séng khodng 32 triéu nguoi, chiém
32% dan s6 ca nudc. Vung DBBB cé dia hinh
kha bang phang hon nghiéng vé phia bién
theo hudng Tay Bac-Dong Nam, dbi noi néi

lén cac doi nui thap dang bat Up, bi chia cat
bdi hé théng séng ngodi day dac cla hé théng
sdng HoOng-Thai Binh. Vung DBBB nam trong
vung khi hau nhiét d&i gié mua véi dic diém
néng &m mua nhiéu: Mua khd trung véi mua
lanh tir thdng 11 dén thang 4 ndm sau, mua
mua trung v4i mua néng tir thang 5 dén thang
9. Lwvong mua binh quan hang nam t&r 1.600
dén 2.000mm song phan bé khéng déu: 80%
lwgng muwa cd ndm tap trung vao mua mua tao
nén thoi ky dw m. Mua khé, hay néi ding hon
la mua it mua, lvgng mua thudng thap hon
lwong béc hoi 1a thoi ky hut &m (Hinh 2).
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Hinh 2. B4c trng &m ving Bong bang Béc BO

Vung DBBB cd ciu truc dia hao dwoc cau tao
cht yéu bdi cac tram tich Kainozoi, trong dé cac
tram tich Neogen nam & dudi sau bi phi bdi
cac tram tich Dé t& bd roi. Cac tram tich ¢d cha
yé&u nam dudi méng, chi 16 ra & vung ria, doi khi
cling 16 & dong bang & dang nui sét. Tinh phan
nhip cla cac tram tich cé nguén gdc khac nhau:
sOdng, sdng-bién va bién trong cic tram tich Pé
tlr d3 tao nén cac I&dp tham nudc tét xen ké cac
I&p tham nudc kém.

Cac tram tich Pé t&r bd rdi cé chiéu day tir vai
chuc mét & vung dinh va ven ria dén trén 100
m & vung ven bién, dugc chia lam 2 tang chira
nudc 16 héng: Tang chira nwdc holocen (gh) va
pleistocen (gp) [1]. TAng chira nwdc holocen
phan bd rong rai, 16 ra trén mat vdi dién tich
khoang 11.500km? (Hinh 3), la tang chira nuéc
khong cé 4p lyc. Tang nay, doi noi cé thé chia
thanh 2 1&p chira nudc: Holocen trén (ghl) va
holocen dudi (gh2). L&p chira nudc gh2 phan
b6 & vung dinh, viing ria va vung ven song, ven
bién clia dong bang, trong d6 & vung dinh va ria
chi cé 1 16p chira nuwdc, thuwong khong cé 16p
chira nudc ghl, vung ven bién cé thé cé ca 2
I&p chira nudce. Lop chira nudc ghl chi quan
sat thay & vung trung tdm va ven bién cta dong
bang, trong dé vung trung tdm thuong khong
c6 1dp chira nwée gh2. Tang chira nwéde gh ¢6 do
gidu nuwdc tlr nghéo dén trung binh, khéng cé y
nghta cung cap nudc tap trung song lai rat co y
nghia cung cdp nwdc nho, phan tan phuc vu yéu
cau cba nhan dan vung néng thén. Tang chira
nuwdc pleistocen, trir cac vung nui d6i sét, phan
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bd lién tuc & dong bang, dai bd phan bi phu
bdi cac tram tich tré hon, cé dién tich khoang
12.500km? (Hinh 5), cling dugc chia lam 2 |6p
chra nuwdc: Pleistocen trén (gp2) va Pleisto-
cen duwdi (qpl). 2 16p chira nwdc nay hau nhw
cung song song ton tai, song do khong cé 16p
ngan cdch khu vuc nén 2 1&p chira nude ké trén
c6 quan hé thdy lyc rat chat ché va thuwong cé
chung mét mye nwdc. Tang chira nudc gp thudc
loai rat gidu nwdc la déi twgng chinh phuc vu
cung cap nudc tap trung quy mo Ién. Thanh phd
Ha Néi 13 noi khai thac nwdc manh mé & tang
nay, néu tinh tat cd cac loai hinh, & day dang
khai thac trén 1 triéu m?® nwdc modi ngay. Nhiéu
do6 thi, khu céng nghiép nhu Vinh Yén, Quang
Minh, Ph& N&i,... cht yéu sir dung ngudn nuéc
duwdi dat cla tang nay cho cap nudc.
3. Phurong phap du bao bién ddng tai nguyén
nuwéc dudi dat

Dién bién tai nguyén nwéc dudi dat dugc thé
hién vé lvong (thay d6i muc nudc) va vé chat
(thay d6i vé do6 téng khoang héa). Du bao dién
bién tai nguyén nudc dudi dat duoc thue hién
bang phwong phap mé hinh sé véi thoi gian du
bdo 13 5 ndm phuc vu cac yéu ciu quan ly [5].
Viéc mé phdng hé thong nudc dudi dat bang
md hinh dong chdy dugc st dung phanmém
[d Visual MODFLOW clia Waterloo Hydrogeo-
logic va cling dwoc dung dé dy bdo dién bién
muc nwdc. B6 cong cu MT3DMS (mo hinh dich
chuyén vat chat) duoc sir dung dé du bao dién
bién d6 téng khodng hda (TDS) nwdc dudi dat.




D& xay dung mé hinh, toan bdé vung DBBB
dwoc chia thanh cac 6 ludi véi 180 cot va 152
hang (1km x 1km). Trong qua trinh nhap di liéu,
chinh ly, cé thé duwoc phan chia nhé hon tuy tirng
khu vure ¢ diéu kién hodc cd yéu cau phai dénh
gid chi tiét hon. Céc tai liéu dau vao cta mé hinh
bao gdbm: cac tai liéu vé dia hinh rng vdi ty 1é ban
dd 1: 200.000, tai liéu vé dia chat thiy van duorc
chia ra 5 1dp: Lép 1: Lép sét thdm nudc yéu trén
cung, ldp 2: tadng chira nudc gh, 10p 3: Lop sét
thdm nuwéc yéu ngan cach, |dp 4: tAng chira nudc
qp, |0p 5: da gbc vdi day du céc théng s dia
chat thdy van nhu chiéu day, tinh tham, tinh nha
nuac,... Cac diéu kién bién ciia mé hinh dwoc xac
dinh: Bién tong hop la cic séng I&n gdbm: Séng
Hoéng, sdbng Budng, sdng Day cho ca hai tang chira
nuwéc gh, gp; bién Q=0 |a ranh gidi da géc cho hai

aremo

Holocen (gh)

K&t qua chinh ly d&i v&i tang chira nwdc (gp)
tai cac cong trinh quan trac cho thay sai s6 I6n
nhat 13 4,96m tai cong trinh quan trac P.73a, sai
s6 nho nhat 0,0m tai Q.164a, sai s trung binh
0,067m, sai sd trung binh tuyét ddila 0,906m va
sai s6 quan phuong (NRMS) 13 2,621% (Hinh 4).

K&t qua ké trén cho thay viéc chinh Iy mod
hinh dat yéu cau, cé thé thuc hién cac bai toan
thuan véi d6 tin cay cao.

Céc s liéu dau vao ctia md hinh dich chuyén
vat chat chat gdbm c6 néng dd ban dau cla vat
chat hoa tan (mg/!I hay ug/l), hé s6 khuyéch tan
tham theo chiéu dirng va chiéu ngang, cdcthéng
s& vé do 16 rdng clia dat d4, hé s6 phan tan cla
cac 1dp, ndng d6 ngudn nudc cung cap,... Cac
s6 liéu dau ra cha md hinh |a néng do vat chat
& cac 6 tinh toan khac nhau vao céac thoi diém

tang chra nudc; bién bé cap va béc hoi xac dinh
trén co sé cac tai liéu lvgng mua va bdc hoi cha
cac tram do trén déng bang. S6 liéu vé tinh hinh
khai thac nuwdc dwdi dat cud tat ca cac loai hinh
cling duoc nhap dé chinh ly md hinh.

Dé chinh Iy mé hinh theo bai todn chuyén
déng khdng 6n dinh thyc hién dya theo tai liéu
quan trdc muc nwdc thyc té tai cac cong trinh
quan trac dia phuong va Quéc gia tr 1/1996
dén 1/2017. Mirc d6 tin cdy cia mé hinh duwoc
xac dinh qua sai s6 myc nudc gitta md hinh va
quan trac thuc té€ cho thay d6i véi tang chira
nuéc Holocen, sai s6 1&n nhat |a 4,4m tai cong
trinh Q.64, sai s6 nho nhat 13 0,0m tai cong trinh
Q.85, sai s6 trung binh 1a 0,19m, sai sé trung
binh tuyét d&i la 0,861 va sai s6 trung binh quén
phuong (NRMS) la 5,9% (Hinh 3).

.

i i
Chanag ane

“"Hinh 4. Két qua chinh Iy tang chira nwéc
Pleistocen (qp)
khac nhau.

4. Két qua du bao dién bién myc nwérc va thdo
luan

4.1. Téng chira nuéc gh

Két qua dy bdo cho thdy muc nudce ting gh
bién dong khong dang ké [5]. Trén dai bd phan
dién tich, muc nudc chi bién ddng theo mua:
MuUa mua nang cao do duoc cung cdp, mua khd
giam. Xu thé chung 13 8n dinh. Vung cé xu thé
bién ddng giam c6 dién phan b6 rat nho véi téc
dé gidm muc nudc khéng 1én phan bd & vung
ndi thanh cla thanh phd Ha Nbi, noi tAng chira
nudc qp bén dudi dang bi khai thdc manh mé
nén muyc nwdc tang gh bén trén bj 16i cudn gidm
theo céc vung cd téc dd gidm muyc nuwdec nhu sau
(Hinh 5):

83

TAP CHi KHOA HOC BIEN P8I KHi HAU ||

S& 5-Thang 3/2018 - |l




CHU GIAL

B Viing ding v it thay abi
50 Viing hy thip yha{ 0,1+ 0.2
T3 Vg b thlgs vitm (0.2 - 03

hi diln khiie
[ L koun quan iris
{3 Fomih gieh titch
1 Siog nphi
TERTE

Phiim viing the di) by thip merc muirc (minkng

T &

Hinh 5. So dd k&t qua du bao dién bién muc nwdc tang gh thoi ky 2017-2022

- Vung ¢6 téc d6 ha thdp muc nudc vira
(0,2+0,3m/nam) cé dién tich 206,5km?, chiém
1,82% dién tich tang chira nwdc, phan bé & khu
vie trung tdm thanh phd Ha N6i dugc minh hoa
bang cdng trinh quan trac Q60 (Hinh 6b).

- Vung cé téc dd ha thdp muwc nuwdc yéu
(0,1+0,2m/nam) cé dién tich 737,5km?, chiém
6,51% dién tich tang chira nuédc, phan bd & khu
vire ndi thanh cda thanh phé Ha Néi, Hai Phong.

- VUng ¢ muc nwdc cé xu hudng it thay doi
cé dién tich 10.348km?, chiém 91% dién tich
tang chira, phan bd hau hét dién tich tang chira
nwédc dugc minh hoa bdi mot s6 cong trinh
quan trac (hinh 6a, 6¢, 6d, 6e, 6g).

4.2. Téng chira nwéc qp

Két qua dy bdo [5] cho thdy muc nwdc tang
gp ¢6 nhitng bién déng I&n hon so véi tang gh.
Ngoai dao déng theo mua, gdn mdt nira dién
tich cla tang chilra nwdc cd xu thé gidm xubng
lién tuc véi toc do tr 0,1 dén trén 0,5m/nam. Do
la cdc vung dang duwoc khai thac vdi cong suat
I&n phuc vu cdc nhu cdu nudc khac nhau. Tuy
nhién, vung thanh phd Ha Néi dang duoc khai
thac nhiéu nhat nhwng t6c d6 gidam myc nuwdc &
day khéng phai I&n nhat, do & day da c6 ché do
khai thac hop ly. Cac vung cé tdc dd gidm muc
nudc nhu sau (Hinh 7):

- Vung cé t6c d6 ha thap muc nudce rat manh
(> 0,5m/ndm) phan bd & khu virc Nam Tryee, Hai
Hau cda tinh Nam Dinh vdi dién tich Ia 374km?

84

TAP CHi KHOA HOC BIEN D81 KHi HAU

chiém 3,03% dién tich tang chira nuéc, duoc
minh hoa bang cong trinh quan tric Q109a
(Hinh 8h).

- Vung cé téc d6 ha thap muc nudc manh
(0,3-0,5 m/ndm) phan bé & khu vuc Nam True,
Hai Hau cta tinh Nam Dinh, My Hao cla tinh
Hung Yén va Yén Phong cla tinh Bic Ninh véi
dién tich 792,2km?, chiém 6,41% dién tich tang
chtra nwédc, dugc minh hoa bang cac cdng trinh
quan trac Q127a (hinh 6d), Q36 (Hinh 8c).

-Vung c6 téc d6 ha thap muc nwéce vira (0,2
- 0,3 m/ndm) phan bé & trung tdm cha vung ndi
thanh thanh phé Ha Noi, noi cd cac b3i giéng
Mai Dich, Ngoc Ha, Ha Dinh, Ngbé Sy Lién...,
Nam Dinh, mot sé vung cla tinh Hung Yén va
Bac Ninh véi dién tich 1a 849,2km?, chiém 6,87%
dién tich tang chira nudc, dwoc minh hoa bang
cdng trinh quan trac Q63a (Hinh 8b).

- Vung ¢6 téc dd ha thap muc nuéce yéu (0,1
- 0,2m/nam) phan bé rong rai & trung tdm doéng
bang thudc cac tinh Bic Ninh, Hung Yén, Hai
Duwong, Thai Binh, Nam Dinh, thanh phd Ha Noi
va Hai Phong vdi dién tich 1a 3743,5km?, chiém
30,28% dién tich tang chira nwdc, duwgc minh
hoa bang cdng trinh quan trac Q148a (Hinh 8e).

- Vung cé tdc d6 ha thadp muwe nuwdc rat nho
(<0,1 m/n3m) phan bd rong rii & dong bang Bac
B v&i dién tich 1a 6.604,9km? chiém 53,42%
dién tich tang chra nwdc dwoc minh hoa bang
cac codng trinh quan trac Qla (Hinh 8a), Q167a
(Hinh 8k), Q141a (Hinh 8l).
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5. K&t qua du bao dién bién d6 tong khoang
héa va thdo ludn
5.1. Téng chira nwéc Holocene (qh)

Trén co s& nghién cliru d6 téng khodng hda
cta nwdc & 1.720 diém da xac dinh duoc vung
phan bé nuwdc nhat (d6 tdng khodng héa < 1g/l)
¢ dién tich 6.819km?, chiém 59,5%; Vung phan
b6 nudc min (d6 téng khodng hda > 1g/l) ¢

dién tich 4.633km2 chiém 40,5% so vdi dién tich
tang chra nwdc, trong d6, d6 téng khoang hda
cla nwdc thay doi tir 1,01g/I dén 14,50g/I.

Két du bao bang phuong phap ké trén
[4,5], d€n nam 2022, mdt s6 vung véi dién
tich rdt nho, khodng 50km? cla vung nudc
nhat & cadc tinh Hung Yén, Bic Ninh, Thai
Binh, Nam Dinh, Ha Nam, Quang Ninh (Hinh
9) bi man hoda.

21°00"N

20°30'0°N

;

--I - - - s £ Ty
105°300°E 106°00FE

g ceWalfo.govvn
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b

CHU GIAI
"7 Ranh gidi tinh
] Song ngai
B3 Vang ¢6 nguy o XNM
[ Viing nwdre nhat (TDS<1g/l)
1 Viing nwéie mén (TDS > 1g/l) ’%
106°300"E i

Hinh 9. So d6 phan bd hién trang man nhat nam 2017 va dy bao xam nhap man dén 2022 tang
chtra nwéc gh

5.2. Téng chia nwde Pleistocene (qp)

Trén co s& nghién ctru d6 téng khodng hda
cla nudc & 2.314 diém d3 khoanh vlung, xac
dinh duoc dién phan b6 nudc nhat (d6 téng
khoang héa < 1g/l) cé dién tich 8.920km?, chiém
71,35%; Vung phan bé nuwdc man cé dién tich
3.582km?, chiém 28,65% so vdi dién tich tang
chira nudc, trong d6 dé khoang hoda thay déi tir
1,01g/I dén 14,20g/I.

Két quad nghién ctu trén day [5] cho thay
tang chlra nwdc qp cd nguy co xdm nhap man
cao hon tang gh. Nguyén nhan co ban la su khai

thac manh mé&, khong hop ly dang dién ra & tang
nay [2,3,4].

Dén nam 2022 cho thdy mét s6 khoanh &
vung nudc nhat c6 dién tich khoang 640km?,
chiém 5,1%, phan bé chd yéu & Hai Phong va
cac tinh Bac Ninh, Hai dwong, Thai Binh, Nam
Dinh, Nam Ha bi man hoéa (Hinh 10).

6. Két ludn

Két qua nghién ctru, du bao dién bién muc
nudc va do tong khoang hoéa nudc dudi dat &
viing DBBB thoi ky 2017-2022 cho thay: & ting
chira gh, muc nwéc chi bién déng giam & dién
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B Viing 6 nguy co XNM

I Viing nwére nhat (TDS<1g/l) ‘E
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[ Viing nwére mén (TDS >1g/1)

1

Hinh 10. So' d6 phan b6 hién trang man nhat nam 2017 va du bao xam nhap man dén 2022 tang
chtra nwéc qp

tich rat nhoé véi téc dd khong dang k&; khad ning
xam nhap man cling chi xay ra trén dién tich rat nho.
O tang chita nudc gp gan % dién tich ctia ting c6 xu
thé gidam xudng lién tuc vdi toc do tir 0,1 dén trén
0,5m/nam; vung nudc nhat co dién tich khoang

640km?, chi€ém 5,1%, phan b6 chd yéu & Hai Phong
va cac tinh Bic Ninh, Hai duong, Thai Binh, Nam
Dinh, Nam Ha c6 thé bi man hoa. Nguyén nhan cla
sy bién déng trén day chl yéu |a do viéc khai thac
nudc dang dién ra manh mé.
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FORECASTING UNDERGROUND WATER RESOURCES IN THE NORTHEN
DELTA FOR THE 2017 — 2022 PERIOD
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Abstract: The Red river delta plain (RRDP) has an area of nearly 17,000km?, located in the territory of
12 provinces and ciBes in the north that is the key economic area, the popula®on is very crowded with
high water demand, so groundwater (GW) is being exploited strongly for the diTerent needs. The RRDP is
structured by Quaternary sedimentary rocks with thickness ranging from about 10m in the fringe to over
100 in the coastal area. Due to phasing, the Quaternary sediments are divided into two porous aquifers: the
upper Holocene (gh) and the lower Pleistocene aquifer (gp). GW in the gh aquifer is suitable for small scale
and scaXered scale of water supply for rural areas; GW in the gp aquifer can be supplied for public water
supply for urban and industrial areas. To control and forecast the variaon in groundwater resources, since
the 1990s the GW monitoring network has been established. Up to now, there are 12 stabons, 106 sites
with 198 observafon sites, which are con®nuously monitored for groundwater dynamics. The results of the
observadon are the basis for prediceng the Nuctua®on of water resources in the period 2017-2022. On
water level, for the aquifer gh, the water level tends to decrease very small, accouneng for about 8.33%
distributed in the inner city of Hanoi and Hai Phong. The remaining area, the water level tends to stabilize.
For the gp aquifer, nearly half of the aquifer area tends to decline at a rate of 0.1 to over 0.4m/yr. These
are areas that GW has been heavily exploiong. In terms of total dissolved solid, gh aquifer: only a very
small area, about 50km? in the provinces of Hung Yen, Bac Ninh, Thai Binh, Nam Dinh, Ha Nam, Quang
Ninh is likely to be salt intrusion. The qp aquifer, by 2022, the saline intrusion area may be about 640 km?,
accouneng for 5.1% in Hai Phong and Bac Ninh, Hai Duong, Thai Binh, Nam Dinh and Ha Nam provinces.
Water levels tend to decrease and salinity intrusion in the gp aquifer increases may due to trongly
exploitaBon.

Key words: PredicBons, variaBon of ground water resources, numerical models, aquifers, lowering of
water level, salinity intrusion.
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