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ABSTRACT
Groundwater quality zonation by total dissolved solids for Hung Yen province

Hung Yén province has relatively abudant groundwater (GW) resource, howerver the groundwater quality distribution is
variable, including total dissolved solids (TDS).

Groundwater zonation by TDS is important for sustainable GW planning in term of quality. Analysis of the TDS spatial
distribution for all the three aquifers Holocene (qh), upper Pleistocene (qp2) and lower Pleistocene (qpl) have given variogram of a
power type of very high correlation coefficient with the actual data which means a high reliability. TDS kriging had been applied to
compile GW zonation by TDS contents in three levels: fresh, light brackish and brackish for the aquigfers gh, qp2 and qpl. The
areas of GW of light brackish to brackish area: (i) aquigfer gh: ~310 km? (~33% of the area); (ii) aquigfer qp2: ~10km? (~23% of the
area); (iii) aquigfer qp1: ~180km? (~20% of the area). The areas of brackish GW of gh and qp2 are very different, which means the two
aquifers are of insignificant vertical interaction or no interaction thanks to the aquitard inbetween. The areas of brackish GW of qp2 and
qpl are relatively similar with only lightly difference in shapes, which may be an evidence of good hydraulic interaction between the
two aquifer there Based on the combination of GW zonation by TDS and the locations and abstraction quantities of existing GW

abstraction facilities, some salinization prevention measures, inluding artificial recharge had been proposed.
Keywords: Holocene, Pleistocene, Groundwater, TDS, Salty water, Brackish water, Variogram, Kriging.
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1. Mé dau cang tang. Trén dia ban tinh hién c¢6 nhidu cong
trinh khai thac NDD tap trung phuc vu cac KCN,
cac khu d6 thi, cac ving nong thon va hang tram
nghin giéng khoan dwdng kinh nho (dang Unicef)
khai thic NDP quy mé ho gia dinh. Téng luu
lugng khai thac NDD hién nay trén dia ban tinh 1a

Tinh Hung Yén co vi tri dia Iy nAm & trung tam
ving ddng bang Song Hong, 1a ving kinh té trong
dlem ctia ving ddng biang Béc Bo va tam giac kinh
té Ha Noi - Hai Phong - Quang Ninh.

Do su phat trién kinh t& x3 hoi manh mé& cung
véi viéc xdy dung va phat trién nhanh chéng cac
nha may, xi nghiép, cac khu cong nghiép (KCN),
cac khu d6 thi méi,... nén nhu cdu khai thac st
dung nuéc dugi dat (NDD) trong khu vuc ngay
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khoang 267.000m’/ng (S¢ Tai nguyén va Mbi
truong Hung Yén, 2014). Du kién nhu ciu su
dung nudc trén dia ban tinh dén nim 2020
khoang 468.000m’/ng, trong d6 NDD khoang
456.000m’/ng. Ngoai ra, cic ving lan can véi tinh
con ¢6 nha may nuéc Cam Giang - Hai Duong
dang khai thac voi luu luong 10.200m’/ng,
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nha mdy nudéc Gia Lam - Ha Noi khai thac
60.000m*/ng va cic giéng khoan DDT, Z112,
HVHC, GCD, Hanel, GTD2620 thudc dia ban
huyén Gia Lam dang khai thac v&i tong luu lwong
khoang trén 14.000m*ng (Pham Quy Nhén va
nnk, 2007).

Trong khi d6 chat lugng NDP rit khac nhau,
trong do ndi bat nhét 14 sy c6 mit cta cac dién tich
NDD c¢6 do tong khoang hoéa > 1g/l (dwoc xem la
ranh giéi man - nhat trong dia chat thuy van). Xéc
dinh dugc phan bd chét lwong NDD trong khu vuc
s& 12 co s& quan trong va cén thiét cho cong tac qui
hoach va quan 1y khai thac NDP bén vimg vé& mat
chét lwong. Bai viét trinh bay cac két qua nghién
ciru v& phan vung chét luong NDD theo do téng
khoang hoa theo khong gian lam co s& khoa hoc
dé xuat cic bién phap quy hoach khai thac phat
trién NDD (bao vé va cai thién chét luong,...) trong
khu vuc nghién ciru.

2. Co s6 tai liéu va phwong phap sir dung
2.1. Co so tai li¢u

Tai liéu vé chat lugng NDD sir dung trong bai
viét nay la cac tai lidu ctia cac dé tai do tac gia lam
chii nhiém: Pé tai "Panh gia tong hop, quy hoach
st dung NDD tinh Hung Yén dén nam 2020" thyc
hién ndm 2009 va dé tai "Diéu tra, xdy dung co s
dir lidu tai nguyén NDD, thanh 1ap ban db dia chat
thiy van ti 1¢ 1:50.000 tinh Hung Yén phuc vu
quan ly khai thac, st dung hop ly tai nguyén
NDD" thuc hién nim 2011 do Vién Dia chét chu
tri va do S& Tai nguyén va Moi truong Hung Yén
quan ly. Ngoai ra la céc tai liéu tham khao cuia céac
d& 4n khac nhu: "Dé an do vé 1ap ban dd dia chit,
dia chit thuy vin - dia chit coéng trinh ty 1¢
1:50.000 ving Hung Yén - Phu Ly" do Nguyén
Vian B¢ va nnk, 2002 thudc Lién doan Quy hoach
va Diéu tra Tai nguyén nuéc Mién Bic thudc Bo
TN&MT thyc hién ndm 2002; "Dé 4n tham do
danh gia trlr lugng khai thac NDD tai Trung tam
dét kim Phé Néi cong suét 5.000 m*/ng" do Pham
Quy Nhén va nnk thugc Cong ty Tu van Trién khai
cong nghé va xay dung Mo - Dia chét thuc hién
nam 2007,...

2.2. P§ tong khodng héa

Do tdng khoang hoa ciia NDD c6 thé duoc xéc
dinh tryc tiép bang viéc phén tich cac thanh phén
héa hoc co ban ctia mdu NDD hodc dbi véi nude
c6 ham luong téng khoang héa chi yéu 1a mudi n
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thi xac dinh gan ding qua ham lugng mudi in
(thong qua ham lugng cation Na' va anion CI’)
hoic x4c dinh gan dung théng qua trong quan toan
hoc dugc xdc 13p qua quan hé gitra do dan dién va
d6 tong khoang hoa (dugc xac dinh bang phén tich
hoa hoc). Trong khudn khd bai viét nay, voi sb
lugng 16n cac s liéu do dan dién cia NDP duoc
do dac tai thuc dia, do téng khoang hoa duoc xac
dinh théng qua twong quan giita d6 tong khoang
hoa va d6 dan dién cia nudc.

Do tong khoang hoa (M) ciia nudc noéi chung
va NDD ndi riéng co thé xac dinh thong qua do
dan dién cia nudc (EC) (thong thuong do bing
may do d6 dan dién cia nuéc) theo cong thirc
téng quat:

M (g/l) = ax EC (mS/cm ) (D

Trong d6, a 1a hé¢ sb phu thudc loai nude va tri
$6 EC, duoc xéc dinh nhu sau: ddi vé6i NDD khong
thudc loai siéu nhat, déng thoi cling khong thudc
loai c6 M qua 16n voi EC < 5 mS/cm thi a lay
trong khoang 0,5+0,735 (trung binh 0,65); doi vaoi
nude siéu nhat a trong khodng 0,47+0,5 va khi EC
>5 mS/cm thi a 0,735+0,8 (Kemker, 2014).

NDD khu vuc nghién cuu khéng thudc loai
nudc siéu nhat va theo cac két qua do EC luén < 5
mS/cm, nén dé tinh toan M cua NDD, sir dung hé
50 2=0,65.

2.3. Téng quan cdc chi tiéu khdc vé chit luong
NDD

Céc chi ti€u khac vé chét luong NDbD da dugce
nghién ciru bao gdm do cimg tong cong, tong cac
chat hitu co (théng qua nhu ciu 6 xy hoa hoc
COD), SO4, NH,, NO,, NO;, Phenol, Mn, Fe, Cu,
Pb, Zn, Cd, Cr, Hg, As, Ecoli va Coliform. Tuy
nhién sé luong mau khong duge nhiéu nhu sé
luong miu vé M, trung binh dbi v6i Tang chia
nuéc (TCN) gh 1a 57,7km*1mau, TCN qp2:
13,4km*1mau va TCN gpl1: 22,5km?*/ ImAu.

T4t ca cac mau nude phén tich cia ca 03 TCN
¢6 ham lugng COD, SO, NOs, Cu, Zn, Cd, Cr
thoa man QCVN 09:2008 (Bo Tai nguyén va Moi
truong, 2008). Céc chi tiéu chét luong gdm tdng
cac chat hitu co, NH,, Mn, Fe, Ecoli, Coliform c6
ham lugng khong thoa man QCVN 09:2008 véi ty
1€ khoang 30% tr¢ lén. Trong khudn kho bai viet
nay s& khong di sdu danh gia cac chi ti€u chat
Iwong nay, ma chi tdp trung vao do tong khoang
héa ctia nudce.
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S6 lugng va phan trim mau co cic chi tidu
khong théa man QCVN 09:2008 duoc tong hop
trong bang 1; vi tri do d6 din dién ctia NDD va vi

Bang 1. Tong hop ty 1é miu NDD khong thoa man QCVN 09:2008

tri 14y mau nudc phan tich cac chi tiéu khac vé
chat lugng NDD cua ciac TCN thé hién trong
hinh 1.

Pb As  Ecoli Coli-form

Tang S miu Pocing COD NH4 NO2 Phenol Mn  Fe Hg
QCVN 09:2008 500 4 0,1 1 0,001 0,5 5 0,01 0,001 0,05 0 3
gh 16 0 1 5 0 0 7 5 0 2 0 8 8
% 0 65 313 0 0 438 313 0 125 0 50 50
qp2 69 2 27 20 16 8 39 31 1 5 0 24 23
% 29 39,1 290 232 11,6 565 449 14 72 0 348 333
qpl 41 0 15 17 1 5 21 21 1 2 2 14 17
% 0 366 41,5 24 122 512 512 24 49 49 341 415
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Hinh 1. So d6 vi tri cac diém do d¢ din dién cua NDB va vi tri 1dy miu phén tich cac chi tiéu khac v& chét lugng cuia NDD
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2.4. Phwong phap phan tich khong gian siv dung
phan vang chat lwgng NDD

Trong thuc té didu tra tai nguyén NDD, cac
thong sé chit luong NDD thudng chi duge x4c dinh
tai mot s& diém nhét dinh trong khong gian. Trong
khi d6 xac dinh sy phén bd chit lugng NDb trén
toan bo mién phan bo cua TCN la quan trong va can
thiét. Céac gia tri cac thong s chat lu’(mg NDD phan
lén 14 dang bién ngdu nhién, ma trong xac sut
thong ké chung luon tuan thu mét quy luat phan bd
nhit dinh ndao d6. Chinh vi vdy ma mot phuong
phdp mang tén "Dia Knglng” da dugc xay dung
nhim xac dinh ude lugng gid tri cac thong s tai cac
vi tri mong mudn dya trén cac gia tri da biét cua
thong so tai mot 6 vi tri xac dinh thong qua viéc
xac dinh qui luat phan bd ciia cic thong sb nay
trong khong gian.

Phuong phép nay ly gidi nhu sau (Ghislain de
Marsily, 1987): Gia tri Z(x) cua thong s6 dang
nghién ctru la mot ham ngdu nhién Z(x,&) chi co
mot phép thé hién; x 1a toa do khong gian (ching
han toa d¢ trong khong gian mdt chidu x, hai chiéu
xy hodc ba chiu xyz); & 1a bién trang thai trong
khéng gian ctia cac phép thé hién (ching han Z(x, &)
1a phép thé hién cua &); Z(xo, &) 1a bién ngiu nhién
va 12 mot tap hop cac phép thé hién ciia ham ngiu
nhién Z(x, &) tai diém xo; E[Z(x, &)] 1a ky vong toan
hoc cta Z(x, &); va hi€p phuong sai la:

cov(x,,X,) = E{{Z(x,,&)- Z(x,6)]
[Z(x,,8)-Z(x,&)]}= C(h)

trong d6 h=x,-x, 14 khoang cach giira hai diém x,
va X;.

@

Dia Kriging bao gdm hai budc: (i) xac dinh cau
tric cia ham nglu nhién Z(x; &) dua trén cic phép
thé hién thi nghiém (théng s6 xac dinh qua thi
nghlem) Z(x,, &); va (11) xac dinh Z(xo, &) (hodc
thong s& Y bat ky) tai diém x, bt ky béng phép tinh
toan t&i uu qua phép toan c6 trong s nhu sau:

. . n .
Yo =Y (xo)= X A0Y; &)
i=1
trong do: A - 1a cac hé s trong sb ing véi diém da
do i d6i vei diem tinh toan 0.
Pang luu ¥ 1a ching ta dang cho thong sé 1a
ham ngau nhién, nén cac gia tri xac dinh dugc bang
thi nghiém chi 1a mdt trong cac phép th¢ hi¢n ma
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thoi (chang han phép thé hién &, va do do gia tri
tinh toan dugc ciling tuong Ung véi phép the
hign &).

Thong thuong phan ra ba truong hop Dia
Kriging: (i) gia thict dung; (ii) gia thiét ndi tai (sO
gia dung); (iii) gia thiét khong dung.

2.4.1. Gid thiét dimng

Ham ngau nhién cia gia thiét nay goi la dimg
bac hai néu ky vong toan hoc ciia n6 1a hang sb va
ham hiép phuong sai chi phu thudc vao khoang
céch. Trong truong hop nay ta co:

E[Z(x,9)]=m; cov(x,x;) = C(h);

“
C(0) = var(2) = (7%

trong d6: m - gia tri trung binh da biét, C(h) - ham
hiép phuong sai quyét dinh cu trac cua thong sb
(hinh 2), va o’ - phuong sai ctia Z va 1a gié tr hitu
han. Gia tri thong s6 tinh toan Z', tai diém 0 dugc
xac dinh theo cac cong thirc sau:

" n .
Zg=m+ X2 Zi-m) O
i=1
va phuong sai cua hi¢u gitra gia tri tinh toan va gia
tri thuc cua thong so (gia tri thyc cua thong s6
khong biét duogc) duge xac dinh nhu sau:

var(Z, — Z,) = var(Z) - i[ .C
o ©6)
(Xi - Xo)] = O-é _Zﬂéc(xi _Xo)

CH 70 0)=var(2)=0%= o)

Hinh 2. Ham hiép phuong sai va Variogam

Céac hé s6 trong ) B’ dugc xac dinh béng cach
giai hé n phuong trinh tuyén tinh sau:
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jZ:ﬂ JC(x,~x,) = C(x, ~x,). -

i=12,...,n
2.4.2. Gid thiét néi tai

Trong truong hop nay, gia sir rang thdm chi
phuong sai cua blen s0 Z khong hitu han, nhung
phuong sai cia s gia bic nhét cia Z hitu han va
dung bac hai, tire 1a thoa man:

E[Z(x+h)] - E[Z(x)] = m(h) ®)
var[Z(x + h) — Z(x)] = 2y (h)
trong do: h - vecto trong khong gian 1, 2 hodc 3

chiéu, #h) - ham phu thudc vao khoang cach h
dugc goi la "Variogram" va dugc xac dinh nhu sau:

y(h)= Var[Z (x+h)-Z(x)]
©
_ %E{[Z(x +h)- Z(x)]z}

Gia tri bién thong $6 Z duoc xac dinh theo cong
thirc trong so sau:

Zy=Z"(x,)=Y.BZ, (10)
i=l

va céc hé sb trong s6 xac dinh qua vigc giai hé n+1
phuong trinh sau:

Zﬂoj7(xi _Xj)+,u=7(xi —X,),
=

(1n
2 5=l
i=1
Phuong sai clia sai so tinh la:
Var(Z;_Zo):Zﬂ(;y(xi_xo)"',u (12)
=l

Chung ta c6 thé nhan thiy rang Kriging cho gia
trj tinh toan tai diém do thuc té bz‘ing chinh gia tri do
dugc. Gia tri bién ngau nhién Z, véi 95% do tin
cay la:

*

Z =3 plz. +20
0~ 27 0%

1/3(1)2 +2,/var(z Zy)

II'™Ms

(13)

I M=

1}

trong do: o - dg léch chuén.
2.4.3. Cac dang Variogram

Nhu Variogram dugc xac dinh theo cong thic
(10), cac gia tri Variogram c6 thé tinh tir cac s6 do
thong s6 tai céc vi tri i, sau do dang Variogram c6
thé xic dinh bang cach so sanh hinh dang
Variogram thyc t& v6i cac dang Variogram chuin.
Thong thuong co 6 dang Variogram chinh (Ghislain
de Marsily, 1987; Nguyén Vian Hoang, 1998).
Trong thuc tién tir nhimg nam 1990 dén nay khi
cong nghé GIS phén tich khong gian phat trién
manh, d3 c6 thém mot sb dang Variogram duoc dé
xuét. Tuy nhién trong linh vye BPCTV céc thong s6
lién quan thong thuong tudn thu 6 dang chinh
(Ghislain de Marsily, 1987; Nguyén Vian Hoéng,
1998).

Ap dung phuong phap luan néu trén, Nguyén
Vian Hoang da trinh bay két qua ung dung phuong
phép bia Kngmg dbi V0‘1 ham lugng st trong
nude va hé sé dan nuée tang Pleistocen khu vuc
Ha Néi (Nguyén Vin Hoang, 1998).

2.4.4. Gia thiét khéng dimg

Trong truong hop nay ky vong toan hoc
E[Z(x)]=m(x) cta bién ngiu nhién Z chua biét va
khong phai 14 hing sb nén khong thé xac dinh
Variogram tir sb liéu thi nghiém duoc. Variogram la
ham sé khéng chi cia khodng cach ma con ca
hudng vi ky vong toan hoc cua bién thay dbi theo
huéng. Dé c¢6 thé van tién hanh Kriging theo hai
treong hop dau, c6 thé tién hanh don gian héa nhu
sau: (i) Gia st Z dung trong mot dién cuc bd nao do;
(ii) Gia str biét duoc ky vong toan hoc m(x), va (iii)
Gia st Variogram y dimg va da biét.

3. Két qua va thio luin

3.1. Két qui xdc dinh dang Variogram thé hién
quy ludt phédn bo dj tong khodng hoa

S6 diém mau d6 tdng khoang hoa TCN gh 1a 50
(trung binh 18,46 km?¥1diém), TCN qp2 la 181
diém (trung binh 5,10 km%1diém) va TCN gpl la
106 diém (trung binh 8,71 km*/1diém). P x4c dinh
duoc gia tri Variogram M theo khong gian va phan
tich x4c dinh dang Variogram phu hop nhét tir 06
dang néu trén. Két qua cho thiy dang phii hop nhat
1a dang lity thira v6i s6 mii <1 va binh phuong hé sb
tuong quan cua dudng Variogram véi cdc gia tri

&3
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Variogram kinh nghiém rit 16n tir 0,859 (TCN gpl)
dén 0,906 (TCN qp2) (céc hinh 3-5).

0,7 — Variogram M clia nuéc tang gh ——
0,6 | S | /
.05 > - |
E0,4 ‘ ‘ | | |
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So2
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Hinh 3. Variogram M ctua nuéc TCN gh
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Hinh 4. Variogram M ctia nuéc TCN qp2
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R = 0,859
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Khoang céach h (m)

40000

Hinh 5. Variogram M cua nuéc TCN gpl

St dung cac phuong trinh Variogram dugc xac
dinh nay cung cac diém két qua phéan tich M da
tién hanh noi suy do tong khoang hoa dbi vai toan
khu vuc nghién ctru. Ludi céac diém noi suy do
téng khoang hoa 1a 500m x 500m. Hai thuat toan
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ndi suy theo phuong phap Kriging 1a: s§ diém s6
lidu sir dung dé noi suy 1a 6 va Kriging truot ban
kinh duong tron chira cac diém sir dung dé noi suy
khéng 16n hon 23km (d6i véi TCN gh) va 34km
(d6i voi TCN qp2 va TCN gpl) duge xac dinh qua
khoang cach 16n nhat trén cac do thi Variogram.
Thuec té tinh toan gia trj trung binh khoang cach tir
diém tinh noi suy dén cac diém sir dung tinh toan
nhé hon nhiéu cac gia tri nay.

3.2. Két qud phin ving chit lugng NDP theo dp
tong khodng héa

Sau khi xac dinh dugc M ndi suy trén toan khu
vuc nghién ctru, da tién hanh phan vung chét lwong
NDD cuia cac TCN theo gié tri M trén co s¢ Thong
tu s6 09/2014/TT-BTNMT ngay 17/02/2014 cta
B Tai nguyén va Méi truong quy dinh vé k§ thuat
1ap ban db chat lugng NDD (B6 TN&MT, 2014).

Khu vuc nghién ctru hau nhu khéng c6 NDD
thudc loai min (chi ¢6 1 mau TCN gp2 va 1 mau
TCN gpl ¢b6 M cao hon 3 g/l khéng dang ké), chu
yéu chi t6i loai nude lg. Két qua phan ving NDD
d6i voi timg TCN thé hién trong 3 so dd (hinh 6-
8). Ngoai ra ciing xay dung so dd phan bd nudc lg
ctia 03 TCN dé thé hién dién phan b va danh gia
mdi quan hé giira ching; dong thoi ciing thé hién
cac cong trinh khai thac NDD tép trung trong khu
vue nhim danh gia nguy co xdm nhap nuée lo va
nudc man vao cdc cong trinh khai thac nude.

3.3. Vé hign trang khai thac NDD

Trén dia ban tinh Hung Yén hién ¢6 nhiéu cong
trinh khai thac NDDP dang hoat dong cung cép
nude san xuét, sinh hoat cho cac KCN, cac khu do
thi va cdc khu vuc ndng thon (S¢ Tai nguyén va
Modi truong Hung Yén, 2014): (i) Cac tram cap
nuéc cho cac KCN c6 téng cong suat 1a ~81.080
m’/ng; (i) Cac tram cip nudc cho cac khu do thi co
tong cong suét 1a 13.500 m*/ng; (iii) C6 9 tram cp
nudc nong thon khai thic NDB véi cong sut
~7.060 m*/ng; (iv) Toan tinh c6 khoang 145.400
giéng khoan dang "Unicef' trong cac TCN
Pleistocen v&i tong luu lugng nude khai thac trung
binh u6c khoang 145.400 m’/ng.

Nhu vay, téng luu lugng khai thac NDD toan
tinh Hung Yén 1a khoang 247.042 m*/ng. Hau hét
cac 16 khoan khai thac NDD phuc vu sin xuét va
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sinh hoat ctia cac KCN, cac khu do6 thi va cép nudc
ndéng thon khai thac tir TCN qpl (125 cong trinh
dugc cap phép khai thac tir TCN gpl va 23 cong
trinh dugc cép phép khai thac tir TCN gp2) (hinh
9). Céc giéng khai thac phan bd phan tan, tap trung
nhiéu nhét ¢ khu vuc huyén Van Lam, Van Giang,

My Hao va Yén My. Do cac giéng dang "Unicef"
khai thac nho 1¢ phan b6 déu khip, nén trén phéu
ha tha‘ip muyc nude toan khu vuc cé cac phéu cuc bd
tao bdi cac cong trinh khai thac nudc tip trung.
Dang phéu ha thip muc nudc tuong tmg voi luu
luong khai thac dugc thé hién trén hinh 9.

So’ dd phan viing theo dd tdng khoang héa nwéc dwéi dat ting gh
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Hinh 6. Phan vung NDD theo M ciia TCN gh
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So d6 phan vung theo do téng khoang héa nwéc dwéi dat ting qp,
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Hinh 7. Phan vung NDD theo M ctia TCN qp2
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y (m)
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So d6 phan ving theo dd tong khoang héa nwéc dwéi dat ting gp,
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Hinh 9. Phan ving chét lugng NDD theo M, cic cong trinh khai théc, dang phéu ha thdp muc nudc dudi dit

4. Nhén xét - két luan

Tir két qua phan ving d6 téng khoang héa NDD
néu trén, cd thé nhan thay mdt so quy ludt phan bo
nhu sau:

- Do tong khoang héa cua ca 3 TCN trong khu

88

vuc nghién ctru c6 phan bd khong gian theo ham
lity thira v6i gi4 trj sb Iy thira nho hon 1. Hé s6
tuong quan gitta ham Variogram va céac gia tri
Variogram thuc nghiém c6 gi4 tri rat cao cho thdy
muc dg tin cdy cao cliia qui luat phan bd duge lua
chon nay;
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- Trong khu vyc nghién ctru, NDD cua ca 3
TCN chu yéu thudc loai nuéc lg (ting qp2 chi ¢ 1
mau c¢6 TDS=3,087 g/l, ting qpl chi c6 1 miu co
TDS=3,211 g/l). Dién tich c6 do téng khoang hoa
trong khoang 1+3g/l (tir hoi lg dén lg) nhu sau:
(i) TCN gh 1a ~310km? (chiém ~33% dién tich);
(ii) TCN qp2 khoang 210km?* (chiém ~23% dién
tich); (iii) TCN qp1 khoang 180km? (chiém ~20%
dién tich);

- Dién tich phan bb nudc lo trong TCN gh va
TCN qp2 rét khac nhau chimg to 2 TCN nay c6 su
x40 tron theo phuong thang dimg rat khong dang ké
hodc khong co sy x4o tron. Piéu nay bd sung cho
két luan ctia nhom tac gia Nguyén Vin Hoang ring
2 TCN nay hiu nhu khong c6 quan hé thiy luc do
sy co miat cia 16p thdm nudc yéu giira 2 ting
(Nguyén Vin Hoang va nnk, 2015);

- Dién tich phan b nudc lg trong TCN gp2 va
TCN gpl twong dbi tring nhau, chi c6 hinh dang
phéan b ndng do hoi khac nhau, c6 nghia 14 sy phan
b6 lg - man ctia 2 TCN nay tuong dong nhau, do:
(1) Su trung hop ngﬁu nhién cta dién 1g - man cia 2
TCN nay; (ii) C6 sy xdo tron theo phuong thing
dimg qua cira s6 PCTV (cac 16 khoan tai khu vuc
ndy cho thiy 16p thim nuéc yéu giita ching rit
mong hodc khong co).

Két hop két qua phan ving d6 tdng khoang hoa
NDD vé6i hién trang khai théac va hinh dang phéu ha
thép muc NDD dua ra mot sb thao ludn va co thé dé
xuét mot sé giai phap sau (c6 thé tién hanh doc lap
hozc ddng thoi):

- Trong khu vuc phan bd NDPD bj lg, sb luong
c4c cong trinh khai thac it, tuy nhién van c6 mot s&
cong trinh khai thac tr TCN gp2 va TCN qpl véi
cong suét 16n do nhu ciu cin thiét phai khai thac
sir dung ma khong c6 ngudn nude thay thé;

- C6 mot sb phéu ha thép muc nudc cuc bd bao
quanh cac cong trinh khai thac nudc tap trung voéi
cong sudt 16n ndm & ria cac khoanh nudc lo cia
TCN gpl va TCN qp2. Vi vdy nguy co mé rong
ranh gidi nude lo sang cac khu vyc NDD nhat 1a
khong thé tranh khoi;

- B6 sung nudc nhat (nudc mit, nude mura) vao
cac khoanh NDD bi lg;

- Khai thac hét thé tich NDD bi lg dé cac dién
tich nay dugc thay thé bang nudc nhat;

- Doc ranh gi6i nudc nhat - lg xay dung hé
thong céac 16 khoan ép nudc nhat nhim tao mit
phén thuy va bo cép nhan tao;

- Doc ranh giéi nu6e nhat - lg, phia trong phan
nuée lo xdy dung hé thdng cac 16 khoan khai thac
NDD bj lg nhim khong cho nudc lg - man xam
nhap khu vuc NDD nhat tao mat phan thuy va bd
cap nhan tao.
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