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1. Mé dau

Céc ngudn nudc mit & ao hd sdng sudi ngay
mot can dan va chit lugng ciing bi suy giam do anh
hudng cua qua trinh cong nghié¢p hoa va do thi hoa
nhanh chong & cac d6 thi 16n va ving lan can &
Viét Nam hién nay. Vi vay, nudc dudi dét duogc
xéac dinh 13 ngudn tai nguyén dong vai trd vo ciing
quan trong dé sir dung trong dan sinh ciing nhu
phat trién kinh té hién nay, déc biét 1a tai cac vang
rong 16n nhu dong bang Song Hong hay dong bang
song Ciru Long. O d6 can thiét phai tiép can dén
cdc mo hinh quan 1y ngudn nude hiéu qua theo
huéng phat trién bén ving d6i véi cac tang chia
nudc theo khong gian va thoi gian. Céc thanh tyu
phat trién manh mé& cua nganh dién tir va tin hoc da
thiic ddy nganh san xuat thiét bi dia vat 1y phat
trién va hoan thién ca vé phan cting ciing nhu phan
mém dap tmg dugce doi hoi thuc té sir dung ngay
nay ca trén phuong di¢n do chinh xac va gia thanh
khao sat,... Cac cong nghé dia vat 1y do v& trén mat
dat da ching t6 hiéu qua va khong thé thay thé d6i
v6i nhitng nhiém vy yéu cau ciia cong tac dia chét
thay van. Dya vao cac dac trung vat ly khac nhau
cua moi truong dia chét gé‘ln mit dat nhu dat, da,
nudc ma ngudi ta lya chon timg t6 hop cac cong
nghé dia vat 1y thich hop trong khao sat cu triic
dia chat dia phwong [11, 14, 15, 20, 32].
Bdng I dudi day trinh bay tinh hiéu qua ciia mot sd

cong nghé¢ dia vat ly ap dung cho khao sat xac dinh
tang chtra nudce trong dia chat thiy van.
Bang 1. Tdng ho'p mét s6 phwong phap dia vat ly
rng dung dé xac dinh ting chira nwéc [11]

Phuong phéap Bésau D0 sau Cautrac  Gia thanh khao

dia vat ly té'i'da' téi tang cQt dia sé}t tinh thgo hé
goc chtra tang s6/km tuyén do
nwéc

Dién tro suét X X X 1

dong 1 chiéu

Pia chan khuc X X X 5

xa/phan xa

bién twr X X X 4

cam ng

Trong lwc X X 6

Tw tham do X X 2

Georadar X X X 3

Duya vao bang tong hop nay ngudi ta s& lua
chon duge mét to hgp phuong phap do vé dia vat
1y tdi wu cho timg dbi twong nghién ciru didu kién
dia chét thiy van cu thé [9, 11, 15] Nhu chung ta
déu biét, dwa vao gia tri dién tro sudt trong cac
phép do sau dién dbi xang (VES) [12, 28, 32] dé
theo ddi sy bién ddi trong ting 16p dat da ma & do
¢6 ciu triic cua tang chira nude. Trén thuc té co
nhitng 16p cau triac v6i bé day rat nho gan mat dét
van c6 thé tach dugc khi minh giai dia chét tai liéu
VES [3, 28]. Trong t6 hop cac phuong phéap dién
tro sudt va cac phuong phéap dién tir da c6 thé danh
gia dugc tong do khoang hoa ciia nudc thong qua
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gia tri dién tro suét va d6 dan dién cua chung [22,
31]. bac biét, co6 cong nghé do sau cong huéng tur
(MRS) duogc st dung la phuong phap tryc tiép xac
dinh ndng d6 cua nude dudi dat trong cac 16p cu
tric [10, 16]. Tuy nhién, cong ngh¢ nay lai thuong
gidp phai nhiéu rat 16n khi tién hanh do vé tai cac
ving ¢6 nhiéu mang 111’0’1 dién cao thé hién nay [4].
Dua vao céac thong s vat 1y ddc trung, nguoi ta co
thé xac dinh dugc kich thudc cua téng chua trong
cAu tric trAm tich [20, 31]; cac doi cau truc Xung
yéu lién quan dén dap vd; cac tham sd vé do rong,
ham luong sét, do thim [33]; chét lugong cta nudc
[3, 27]; quan sat dugc huéng van chuyén cua nudc
[26]; danh gia duoc tiém ning khai thac cua ting
chtra nuée cho tuong lai.

Dbi voi nhimg d6 thi 1on nhu Ha Noi, noi dang
khai thac méot lwong 6n nudce dudi dat cho nhu cau
sinh hoat va san xuét thi rat can mot chién luoc bao
vé ngudn nuéc dé han ché rai ro dén muc thap
nhat. Thuc hién diéu nay phai dua trén co s khoa
hoc chic chin vé ngudn nuéc ngam, diéu kién dia
chat thiy van, méi truong sinh thai va hién trang
dang khai thac [5, 10, 17]. Bang cac phuong phap
khao sat thich hop ta c6 thé danh gia dwoc céc
thong s6 cua ngudn nude nhu do pH, do dan dién

105° 20.661’ E

(EC), tong d6 khoang héa (TDS), ham lugng céc
cation va anion nhu Ca®, Mg®, K*, Na’, CI,
HCO5, Nos va SO,* c6 dbi sanh véi cac gia tri
chuan do T6 chic Y té thé gisi quy dinh [34].

Khu vuc nghién ctru duoc lya chon c6 dién tich
50 km? & phia bic Ha Néi (hinh 1) duoc giéi han
boi song Hong & phia nam va séng Ca Lo & phia
bic, bao gdm dién tich khu cong nghiép Béc Thing
Long va Quang Minh. Ngudn nudc dudi dit dang
khai thdc hang ngay phuc vu hoat dong cong
nghiép do nha may nudc khai thac & do sau 50-
70m, con nguén nude dudi dit khai thac phuc vu
cho 12.000 ho (65.000 nhan khau) & d¢ sdu 8-25m.
Diéu can lam rd & day 1a hién trang phan bd cua
cac tang chtra nudc, chat lugng cia nudc, ¢ sy
lién két gitra nudc cua cac tang chira voi nudc cia
cac song hay khong, va mirc d6 thay doi ca vé chat
va luong cua nude dudi dat trong qua trinh khai thac
theo thoi gian. D¢ giai quyét cac nhiém vu nay da
lya chon va sir dung cong cu dia vat ly thuy van, bao
gdm phuong phap do sdu ddi ximg (VES), do anh
dién 2D (ERI), do dia chin khuc xa, do dién tir tan
sO rat thdp (VLF) cung véi cac phuong phap quan
tric va phan tich thily vin cho khu vuc nghién ciru.
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Hinh 1. So @& khu virc nghién ctru va vi tri cac diém 14y mau nwéc H1, H2, H3, H4, H5, OW1-D, OW2-D va OW3-D
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2. Khii quat vé diéu ki¢n tw nhién va ciu tao dia
chat khu vuc nghién ctru.

Khu vuc nghién ciru kha bang phang, ¢6 do cao
mit dit 6-10m s0 voi mat nuge bién. Qua trinh tién
hoéa cua cac trim tich gan trén mat dién ra tir
Pleistocen dén Pé tir [2, 8]. Trong sudt thoi ky Dé
tr khu vyc nay di trai qua 5 chu ky bién tién va
bién thoi. Chu ky thir nhét xay ra vao thoi ky dau
cua Pleistocen voi cac vat liéu trAm tich nhu cudi
soi va cat hat thd. Chu ky tha hai va thir ba ing voi
Pleistocen gitta-mudn (Q;**hn) va muédn (Q;°vp).
Chu ky thtr tu 1a thoi ky chuyén giao gitta cudi
Pleistocen va dau Holocen. Chu ky thir nim 14 thoi
ky Holocen mudn véi cac vat lidu lién quan dén céat
ngudn gdc bién. Tuy nhién, van con nhiéu quan
diém khac nhau vé hé tang phu cua Holocen trong
tién hoa ciia ving chau tho Song Hong [18, 24].
Thoi gian hinh thanh cic tram tich nay khoang
3000 ndm trude cong nguyén (BC) theo cac nghién
ctru vé ¢b dia 1y gin ddy [13]. Cac hoat dong Tan
kién tao & day da tao ra cac dai cAu trac ¢o dang
béc thang ma hé tang Vinh Phiic duoc coi nhu ranh
giéi cua Pleistocen/Holocen trong chau thd séng
Hong [18, 29]. Nhu vay, khu vie nghién ctru bao
gdm cac trim tich da trai qua nam chu ky tién hoa
ma trén cot dia ting s& c6 nam ranh giGi tur
Pleistocen mudn dén Dé tu. bay la dac diém dia
chat quan trong trong cong tac minh giai tai liéu
dia vat ly.

3. Do vé va minh giai dia vat ly
3.1. Cic phwong phdp dién tré suit DC

Phuong phdp VES va mit cit anh dién 2D
(ERI) dugc sir dung dé& xac dinh phan bd gia tri
dién tré sut cua dit da trong khu vuc nghién ctru
bang cac phép do dung dong dién mot chiu. Co s
1y thuyét cua phuong phap ndy dwoc moé ta chi tiét
trong [14, 22, 32]. B sau nghién ctru hiéu dung

bang 10-20% ciia khoang cach cuc dai giita hai cuc
phat dong (AB) tiy thudc vao cau trac ctia dién tro
sudt dat trong méi truong nghién ctu [28]. Gia tri
dién tr¢ suat ciia moi truong bt dong nhét cua nira
khong gian phia dudi dugc xic dinh bang viéc
phan chia ra cic 16p dat da theo phan 16p ngang
[31] dugc biéu thi bang cic mat cat dia dién.
Trong trudong hop mit cit dia dién 2D dugc thanh
lap dua trén co s& mot tdp hop cac mat cit 1D
[23, 33].

3.1.1. Po sdu doi xing

Po sau dién dbi xing (VES) 1a phuong phap
truyén théng duogc str dung hiéu qua trong viéc tim
kiém nudc dudi dat nhd su phéan tach gia tri dién
tré sudt ctia cac cdu tric dia chat gén mit dt co su
khac biét rat 1on tir mot vai Qm cho dén hang ngan
Qm va d6 séu khao sat thdng thuong dat duge
khoang 100-150m. Do phuong phap nay dap ung
dugc yéu cau nghién ctru trong khu vuc nén di
duoc lua chon dé do 28 diém VES theo mang ludi
pht kin khu vuc khao sat véi kich thudce thiét bi
cho hai cyc phat dong AB=1000m va cho hai cyuc
thu thé MN=100m bang hé thiét bj SUPERSTING
RI/IP + 4 cuc do AGI Geometrics [1] ché tao.
Trong minh giai s6 liéu do VES di sa dung mo
hinh tiém cén giao dién truc tiép nguodi va may dé
c6 thé tiép can dén mo hinh cdu truc gan dung nhit
vé6i thue té thong qua viéc lya chon cac gia tri dién
tré sudt va bé day tuong (mg cua ting 16p trong dai
rat rong tir 0,1 dén hang ngan Qm [28] nham khéc
phuc nguyén ly tuong duong trong bai toan dia
dién. Déng thoi cling tham khao s6 lidu cua cac cot
dia tang 16 khoan quan tric gin d6 mot cach co
chon loc dé nang cao do chinh xac trong phép phan
tich tai liéu dia dién [10-12, 15]. Co s& khong thé
thiéu trong viéc lya chon mo hinh phan tich s6 lidu
VES la bang gia tri dién tré sult duge xac dinh dic
trung cho timg diém do theo mau chuan (bdng 2).

Bang 2. Gia tri dién tré suat ciia cac mau chudn trong khu vire nghién ciru (Cac mau vat liéu nay dwoc

do ngoai thwec dia bing cac thiét b test nhanh cia nhém GS. N. Hida va mau dwoc do trong
phong thi nghiém vé thé nhwéng & DH. Akita, Nhat Ban)

Tén méu Thoi gian thu thap xac dinh Loai vat liéu Dién tré suét (Qm)
Bai Mach (OW1) 26/5/2008 Cét khd 1000-1200
Dai Mach (OW1) 26/5/2008 Cat &m 200-300
Pai Mach (OW1) 26/5/2008 Cat b&o hoa nuwéc 50-80
Chi Béng (OW2) 11/6/2008 D4t kho 120-140
Chi Bong (OW2) 11/6/2008 D4t am 20-30
Thuong L& (OW3) 18/7/2008 Sét &m 20-40
Thuong L& (OW3) 18/7/2008 Sét bao hoa nudc 10-20
Thuong L& (OW3) 18/7/2008 Bun w6t 12-15
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Nhu chiing ta d3 biét, cac thanh tao trim tich ¢6
do rong 16n thi thudng chira nudc va cé dién tré
suat thap. Ddi vai cac tram tich bo roi gan mat dat
thi gi4 tri dién tré suat ctua nude dudi dat dao dong
trong khoang tir 10 dén 100 Qm va phy thudc vao
tong d6 khoang hoa cé trong nudc ngim. Nhung
d6i v6i mot sd loai da khac nhu da granit hay
bazalt c6 thé nim trong dai hang ngan Qm khi
chiing ¢ trang thai kho.

Két qua minh giai s6 liéu VES & day cho phép
xac dinh dugc 2 tang chira nudc; tang chira nudc

-19-18-17-16-15-14-13-12-11-10 -9 -8 -7 -6 -5 -4

| st
&
() ngs o

-28-27-26-25-24-23-22-21-20-19-18-17-16-15-14-13

thir nhat ndm ¢ do sdu tir -10 dén -24m va duoge
xép vao tang chira nudc Holocen véi dién tré sut
la 15-50 Q@m (hinh 2a). Tang chira nude thi hai, &
d6 sau tir -30 dén -60m, duoc xép vao ting chira
nudce Pleistocen va c6 gié tri dién tro suét trong dai
30-60 Qm (hinh 2b). Nu6c dudi dit & ca hai tang
chua nay déu thudc nudce nhat vi gia tri cua dién trd
sut cua chung dé trong dai 15-60 Q.m. Hinh théi
clia timg tang chtra nudc nay dugc xay dung thong
qua phan b theo khong gian ciia chung bing cac
gia tri d6 su dén dinh va do sau dén day cua timg
tang chira va duoc trinh bay trong cac hinh 2a, b.

-35-34-33-32-31-30-29-28-27-26-25-24-23-22-21-20

() ngs o

65 -64 63 62 61 -60) -59 -58 -57 -56 -55 -54 53

Hinh 2. So' d& phan bb dd sau téi dinh va day: a- tAng chivra nwéc Holocen (Qh) va
b- tAng chira nwéc Pleistocen (Qp) theo tai ligu VES

3.1.2. Két qua do anh dién 2D

Do anh dién 2D (ERI) dya trén co s¢ do sau
dién da cuc ma ap dung trong khu vuc nghién ctru
& day da sur dung kiéu thiét bi Wenner cua 56 dién
cuc voi khoang cach cac cuc 1a 10m va ciing bang
hé thiét bi SUPERSTING R1/IP. Cac hinh v& gia
mit cét (pseudo-section) dugc xay dung cho tuyén
do canh 16 khoan quan tric OW1, OW2 va OW3.
O day xin trich gi6i thiéu gia mat cat DM0412 cho
tuyén OW 1 dugc trinh bay trong hinh 3.

Trong minh giai s6 liéu ERI theo cac mo hinh
cAu triic di chap nhan sai sé tinh toan ctia mé hinh
1a <10%, nhu vy c6 thé danh gia chat lugng cta
tai liéu do theo ERI 14 tot. Tir cac gia mat cét dia
dién ta c6 thé minh giai cac 16p cdu trac gan mat
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dat ma ¢ day xin trich giéi thiéu cho tuyén
DMO0412 (OW1) bang 4 16p cau tao trinh bay trong
bang 3.

Két qua khao sat bang do sau dién ddi xing
(VES) tai diém sd 24 niam canh tuyén do bang
phuong phap dién da cuc (MRI) c6 toa do
A =105,7833°E va ¢=21,15000°N nhu sau: duong
cong do sau VES dugc phan chia thanh 5 16p céu
trac (va mot 16p dat trong phu trén mit) voi bé day
va gié tri dién tro suat tung 16p theo tht ty tir trén
xuéng dudi nhu sau: 1,2m va 156,8 Qm; 11,5m va
126,8 Om 14,6m va 34,5 Qm; 8,9m va 51,2 Qm;
33,5m va 59,6 Qm; va 135 Qm. Bing cau triic cic
16p clia duong cong VES nay, ching ta ciing co thé
giai doan ra 2 16p dic trung cho 2 tang chira nude.
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Hinh 3. Gia mat c&t DM0412 (OW1) theo tai liéu MRI (Hinh trén la gid mat cat theo gia tri dién tré sut biéu kién
do dwoc; Hinh gitra 1a gia mat ct dién tré suét biéu kién tinh theo mé hinh; Hinh dwdi 1a méat cat dién tré suét biéu kién
theo nghich dao)

Bang 3. Téng hop bé day va dién tré suat cha cac
1&p theo tai liéu MRI cua tuyén DM0412 gan 16 khoan
quan trac OW1

L6ép B?rg)ay Dlerlgg)suat Céu tao dia tang
1 0-13 20-30 DAt mat
2 13-25 30-50 Tang chira nwéc (Qh)
3 25-33 50-60 Tang chén nwéc
4 33-60 60-85 Tang chva nwéc (Qp)

3.2.Phwong phdp dia chén khiic xa

Dia chan khic xa duoc lya chon dé sir dung
cho khu vyc nhién ciru nay nham tao thanh to hop
cac phuong phap dia vat ly trong viéc xac dinh mat
moéng da gbc, cac d6i cau triic nit né, cac ranh gidi
thanh tao dia chét lién quan dén tang chira nudc,
16p cach nudce trong mo hinh chu truc dia chat thuy
van. Co so 1y thuyét cua phuong phap dia chin
khic xa da dugc mo ta kha chi tiét trong [7,9, 14,
30]. Piéu can quan tam & day 1a viéc lya chon thiét
bi va kich thudc thiét bi dé st dung phu hop vai
muc dich nghién ctu. Thiét bi Terraloc MK®6, 24
kénh do ABEM ché tao dd dugc sir dung véi
khoang cach gilta cadc geophone la 5 m va cac
tuyén do dé& dugc thuc hién tring khdp véi cac
tuyén do ERI miéu ta & phan trén. Trong khudn
khd cua bai béo, xin trich gioi thiéu mot tuyén do
dia chin khuc xa canh 15 khoan quan tric OW1 ¢
chiéu dai 560m va theo huéng nam-bic.

Két qua minh giai tai li¢u dia chén khuc xa theo
cac tuyén do OW1 va OW2 nhan dugc md hinh
cau tric dia chat gdm 4 16p véi cac gia tri van tdc
truyén song dia chan tir 16p sat mat dat dén 16p da
gbc nam trong dai tir 500 dén 2500 m/sec (hinh 4
cho tuyén OW1). Cu thé nhu sau:

- Lép thir nht c6 van tdc truyén song dia chin
tr 500 dén 1000m/sec, nim & d6 sdu tir mat dat
méay dén -12m cho tuyén OW1 va dén -8m cho
tuyén OW2.

- L6p thtr hai ¢6 van tdc truyén song dia chin
tir 1000 dén 1500 m/sec va & do sau tir -12 dén
-25m cho tuyén OW1 va tir -8 dén -20m cho tuyén
OW2. Lép nay tuong ung véi tang chira nudc
Holocen theo tai liéu dja dién.

- Lép thir ba ¢ van tde truyén song dia chén tir
1500 dén 2000m/sec va & do sdu tir -25 dén -37m
cho tuyén OW1 va tir -20 dén -32m cho tuyén
OowW2.

- Lép thir tur 6 van tc truyén song dia chan tir
2000 dén 2500m/sec va & do sau tir -37 dén -57m
cho tuyén OW1 va tir -32 dén -46m cho tuyén
OW2. Pay la 16p tuong mg voi tang chira nude
Pleistocen.
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Hinh 4. Mat ct dia chan theo tuyén OW1 (L&p 1: DAt phi; Lop 2: Cat, sét =Qh; Lép 3: Bun, sét;

Lép 4: Cat, san séi =

Nhu vay, do sau 16p da géc duoc xac dinh bﬁng
tai liéu dia chén khuc xa 1a -57m cho tuyén OW1
Va - 46m cho tuyén OW2 véi van toc truyén song
dia chdn >2500m/sec. Py 1a két qua kha phu hop
v6i md hinh cau tric dia chit cia khu vyc nghién
clru va ciing kha twong ddng véi tai lidu dia dién.
3.3. Phwong phdp dién tir tin sé rat thip (VLF)

VLF 1a mét cong nghé kha hiéu qua st dung
trong khao sat cau truc dia chat ting dé gop phan
danh gia didu kién dia chit thuy van cho khu vuc
nghién ciru. Muc dich khao sat VLF & ddy nhiam
khoanh ving nhimng dé6i cdu tric ¢6 do din cao lién
quan dén dap v&, bo roi chira nuéc hodc 1a cac
dudng truyén din ctia nude. Boi vi ky thuat VLF 1a
do ghi cudng d6 cua truong thir cdp va ciing chinh
1a truong cam tng tao boi mot ngudn dudi mat dat
khi dwoc mot dai phat séng VLF & xa c6 tan sd tir
15 dén 30 kHz tac dong vao. Thiét bj duoc sir dung
dé khao sat ¢ day 1a VLFWadi do ABEM ché tao.
Céc tuyén do VLF ciing dugc thiét lap trang voi
céc tuyén do ERI v&i bude do 1a 5m. Bing cach do
cac diém trén tirng tuyén, ching ta thu duoc gi tri
vé d0 16n cua truong va sy 1€ch pha cua nd gay ra
béi moét thanh tao dia chét bi nut né, dap vd co
chira nuéc ngdm [25]. Chudi sé liéu do duge xt 1y
loai bo nhidu trén bé mit bang phép loc Fraser va
Karous-Hjelt, sau d6 dugc minh giai dé tiép can
dén ngudn giy ra di thuong VLF bing cac mit cit
mat d6 cua dong [21, 32]. Hinh 5¢ dudi day trinh
bay mit cit mat d6 dong cua tuyén VLF do tai
OW1 voi1 budc do 5Sm. Nhin vao mat cit mat do
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Qp; L&p 5: Ba méng)

dong ta théy su xuét hién cua cac di thuong VLF
nhu & doan tuyén tir mét thir 20 dén mét thir 55 ¢
bién d6 di thuong 16n nhéat (-60 dén +60) hay &
doan tuyén tir mét thir 330 dén mét thtr 370 hodc tir
410 dén 435 co bién do di thuong VLF trong
khoang -20 dén +20. Véi dang di thuong don 1& co
phuong gn nhu thing ding thuong lién quan dén
ngudn 1a cac d6i chira nude va trong céu trac dia
chét thuy vén duoc giai doan la cac ctra s6 dja chat
thuy van.

Téng hop cac két qua khao sat bang dia vat Iy
cho mét tuyén canh 16 khoan OW1 cho thiy mat
cit cdu tric dia chat ting néng duoc xac dinh bang
tai liéu MRI 2D va dia chan khac xa kha tuong
ddng trinh bay trong hinh 5a, b v6i 5 16p ciu trac
bao gdm 2 tang chira nudc. Trong d6 16p chira
nuée lién quan dén tang Qh dugc xép vao tang
chira nuéc khong ap va ting Qp la tang chira nude
6 4p va cb tiém ning trong khu vuc nghién ctu.
Duya vao két qua khao sat ciia VLF trén cling tuyén
nay, cho tha‘iy mit cit mat do ciia VLF c6 xuét hién
nhiéu di thuong lién quan dén cac d6i chira nudc
va dan nudc dugce coi 1a cac cira s6 thily van trong
khu vuc nay. Tir két qua nay, néu lién két dé 1y giai
su thay ddi gin nhu tuyén tinh gitta muc nudc
ngdm ha thap dan (hinh 6) dang khai thac trong
ting chtra Pleistocen & 16 khoan OW1 véi d6 dan
dién ting dan quan tric duoc ciing tai 15 khoan nay
(hinh 7) thi thiy dang c6 sy thay d6i vé chit va vé
lwong ctia nu6e ngdm tai dy.
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Hinh 6. So d& cot dia tang Hinh 7. Budng cong phan bd muc nwéc quan sat duoc tai cac 16 khoan OW1-D,
316 khoan sau quan trdic OW1, OW2 va OW2-D va OW3-D trong khoang th&i gian tir 8/2008 dén 12/2012

OWS3 (Qh = tang chira nwéc Holocen;
Qp = tng chlra nwéc Pleistocen)
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4. Pic diém dia chit thiy vin thily van ddc trung cho khu bac Thang Long va Quang Minh, Ha Noi.

Duya vao cac két qua khao sat bang to hop dia vat 1y trén khu vuc Trong khoang thoi gian 2007-2012, 16 miu nudc di duge thu thap &
nghién ctru va két hop véi cac 16 khoan quan tric muc nudc, dd din va  cac vi tri khac nhau va trinh bay trong bdng 4. Vi tri ctia cac mau H1, H2
nhiét d6 lién tuc tir thang 7 ndm 2008 dén thang 12 nam 2012, két hop v6i 14y tai hai bo song Hong & Ha Noi, H3, H4 lay tai hai bo song Ca Lo tai
két qua ldy mau va phan tich cac miu nudc thu thap trong khu vuc  MEé Linh - Pong Anh, H5 lay tai hd Dai Lai, OW1-D, OW2-D va OW3-D
nghién ctru va lan can da cho phép rat ra nhitng dic diém vé dia chat  1a cic méu lay tai 3 16 khoan quan tric (hinh 6).

Bang 4. Phan bd cac diém lay mau nwéc va mét s6 thong sé do dworc clia mau trong thei gian 2007-2012

Toa do Mua muwa Mua khd
Ky hiéu Vitri — - A -
mau i tri \ 0 h (m) Ngay gi Nhietdo Podan  TDS Ngay gio Nhietdo | D6 dan TDS
a.s.| (LT=UT-7) (°C) (mS/m) (mgl/l) (LT=UT-7) (°C) (mS/m) (mg/l)
H1  Bo phaisdng 105°48.444E  21°05.396N 8,0  11:00 27/06/2007 26,7 7,0 15,8 259
Hong - tay
H2  Bo phaisang 105°48.716'E  21°05.445N 8,0  08:30 23/07/2010 27,1 7,1 16,3 265  13:00 31/01/2008 23,2 7,0 17,7 329
Hong - déng
H3  BotraiCald- 105°44.223E  21°14.314N 9,0  11:45 23/07/2010 30,9 7,8 18,1 402 12:00 31/01/2008 22,4 7,6 28, 456
tay
H4  BotraiCald-  105°44.221E  21°14.314N 9,0 14:30 21/03/2008 23,8 7,7 29,0 443
dong
H5  Hé Dai Lai 105°42.239E  21°19.552N 150 10:20 20/03/2008 28,4 7.4 5,8 285
OW1-D Quan tric 105°45.346'E  21°06.95U'N 10,0  12:00 10/07/2008 25,2 7,0 23,5 223 08:00 4/12/2012 24,6 7,8 25,2 261
OwW1-D 21°06.951'N
OW2-D Quan tric 105°45.008E  21°12.430N 10,0  15:30 10/07/2008 25,0 6,4 11,4 203 12:00 4/12/2012 24,7 7,1 17,4 248
ow2-D
OW3-D Quan tric 105°44.091E  21°10.405N 80  14:00 10/07/2008 25,2 6,3 49,6 347  10:254/12/2012 245 6,9 38,7 403
Ow3-D
5. Ket qua va thao luan mua mua trong ndm. Cac két qua phan tich chi sO cation va anion cua

nudc mau duoc trinh bay trong bdng 5 cho cac mau thu thap vao mia mua

K&t qué phan tich cac mau nudc cho ta biét duoc chét luong cua nudc, < . x s | A
qua p ; ong va bdng 6 cho cac mau thu thap vao mua kho.

dac biét doi voi mot so di€m dugce lay va phan tich nuéc theo mua khd va
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Bang 5. Két qua phan tich cac mau lay vao mua mwa (N. Hida va cong sw thwc hién 2007-2012)

Tén méu cr NOz S0” HCO3 Na* K* Mg® ca* 5'%0 8D
(mg/l) — (mgll) (mgfl) (mgfl) (mgfl) (mg/) (mg/)) (mg/)) (%0) (%0)
H1 1,865 3,072 9,038 96,894 3,057 1,606 4,841 29,376 -8,1 -54,6
H2(23-07-2010) 1,560 4,237 20,185 166,133 5,426 2,132 5,184 28,537 -10,2 -84,1
H3(23-07-2010) 8,344 7,356 41,215 152,276 12,934 8,904 4,968 27,465 -1,7 -41,3
OW1-D(10-07-2008) 1,510 2,650 0,252 112,838 8,206 3,970 4,346 21,654 7,2 -49,5
OW2-D(10-07-2008) 1,835 0,151 1,882 63,778 6,917 2,640 2,807 10,640 -6,5 -47,6
OW3-D(10-07-2008) - 4,720 - - 8,095 - - -5,8 -42,0
Bang 6. Két qua phan tich cac mau lay vao mua kho (N. Hida va cong sw thwe hién 2007-2012)
= = > = ry - o o 18,
Ky hiéu mau Cl NO;3 SO, HCO; Na K Mg Ca’ 60 (0] ?D
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (%o0) (%o)
H2(31-01-2008) 2,761 2,933 11,939 118,971 4,526 1,686 6,068 32,629 -8,8 -61,7
H3(31-01-2008) 12,496 5,417 23,537 110,385 8,897 7,000 6,318 34,710 -6,5 -32,1
H4 10,795 10,118 23,277 121,424 7,152 6,905 6,698 39,775 5,1 -35,7
H5 3,257 1,311 6,258 15,945 2,363 0,920 1,448 4,713 -2,4 -28,3
OW1-D(4-12-2012) 1,018 1,034 0,176 83,374 5164 2,135 5,445 25,449 5,8 -42,6
OW2-D(4-12-2012) 1,367 0,114 1,087 37,662 4,769 1,363 4,027 15,228 -6,0 -40,9
OW3-D(4-12-2012) 1,764 0,212 2,973 44,897 5,133 6,112 6,728 16,552 -3,9 -34,2

Theo két qua phén tich trong bdng 6 cho thiy
th tu cua lugng cation va anion cho cic mau nudc
ldy vao mua mua nhu sau: Ca®* > Na* > Mg?* > K*
va HCO3 > SO,” > CI' > NOy, con ddi véi miu
nude ngam lay tir 16 khoan quan tric OW1-D vao
mua kho: Ca®* > Mg > Na" > K* va HCO3 > CI
> NO; > SO,%. Béi véi miu nude ngdm cua OW1-
D ldy vao mua mua cé tht ty hoi khac nhu sau:
Ca®* > Na" > Mg®* > K" va HCO; > NO3 > CI >
SO,%. Thir ty ion cua cac mau nude ngdm lay tir 15
khoan quan tric OW2-D va OW3-D ciing twong tur
nhu OW1-D vao mua mua. Gia tri d¢ pH dugc xac
dinh cho cac miu nuéc mat Song Hong, Song Ca
Ld va hd Pai Lai déu tr 7 dén 7,5; con dbi véi
nuée dudi dat OWI-D tir 7,0 dén 7,8; OW2-D tir
6,4 dén 7,1; OW3-D tir 6,3 dén 6,9. Tir cac két qua
phén tich mau nudc nhu trén, ta c6 thé phan nao Iy
giai ¢ su tac dong qua lai gitra nude Song Hong
v6i nude ngam tai OW1-D. Con ddi véi két qua
phén tich dong vi clia cic mau nudc ciing cho thiy
ca hai gia tri 3'®0 va 8D déu cao hon mét chit vao
mua mua so véi mua kho.

Khi xem xét bién thién cua muc nuoc ngﬁm, do
dan dién va nhiét d¢ ctia nudc trong cac giéng quan
tric OW1-D, OW2-D, OW3-D va cac giéng khai
thac nudc cho sinh hoat hang ngay cua chi nha
ndm cach 5m OWI1-S, OW2-S, OW3-S dugc do
déu din 5 ngay mot lan da chi ra rang d¢ sdu cia
muyc nudc ngam da ha xudng tir -8m dén -16m cho
khoang thoi gian quan tric tir 2008 dén 2012 dbi
v6i OW1-D (hinh 7). Vi tri ctia 16 khoan quan tric

OW1-D nim trong tuyén cac 15 khoan dang khai
théc hang ngay 20.000 m%ngay ciia Nha may nuéc
Bic Thing Long va ciing chi cich nuéc Séng
Hdng 450m vé phia bic. Muc nudc cia OW2-D va
OWS3-D ciing dwoc quan tric déu nhu OW1-D
nhung mirc d6 ha thap khong dang ké, do vi tri ciia
chung nim xa khu vuc dang khai thac phuc vu cp
nude cho san xuat cong nghiép.

Dbi voi d6 dan dién duoc quan tric thuong ky
trong ca 3 16 khoan sau OW1-D; OW2-D va OW3-
D cho thdy sy bién dbi rat it trong chudi thoi gian
dai, ngugc lai ddi voi 3 18 khoan dang khai thac
hang ngay & ting nong hon phyc vu nude sinh hoat
thi déu c6 xu thé ting dan tir nam 2008 dén 2012
(hinh 8).
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Hinh 8. Buéng cong phan bé gia tri do dan dién
do dworc tai cac 16 khoan OW1-S, OW2-S va OW3-S
trong khoang thdi gian tlr 8/2008 dén 12/2012

Trén hinh 8 cho thay gia tri d6 dan dién cua 3
16 khoan dang khai thac nu6c ¢ tang Holocen trong
dd siu 20-25m c6 bién thién tir 20 dén 55 mS/m
ddi voi OW1-S, tir 10 dén 40 mS/m dbi voi OW2-
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S va tir 40 dén 70 mS/m déi véi OW3-S. Ca 3 15
khoan nay déu dang khai thac hang ngay tir 15 dén
20 m® phyc vu nude sinh hoat va theo két qua khao
sat bang VLF & trén thi tai cac diém nay déu c6 ton
tai cac d6i dan nudc tir trén mat xudng duoc goi la
clra s6 thuy van. Day cung chinh la diéu kién lam
gia ting 6 nhiém ngudén nudc ngam Holocen tir
nudc mat trong khu vuc nghién cuu [6, 10, 12].

Néu xay dung mo hinh tinh ton cho nuéc duédi
dat (GMS) 4p dung cho khu vuc nghién ctru co
dién tich 50 km?, chon hé s§ thim ngang K cho
tang chira thir nhat (Qh) 1a 9,66 m/ngay, hé s réng
n 12 0,26; con cho tang chira nudc thir hai (Qp) ¢
K=32,12 m/ngay va n=0,29; hé s nha nudc trong
luc, Sy = 0,18 thi nhén duogc trir lugng khai thac
tiém niang nudc ngam ¢ day 1a 17.800 + 38.700 =
56.500 m*ngay va nhu vdy c6 thé khai thac an
toan & mirc 32.000 m*/ngay. Trong d6 c¢6 thé phan
ra cho nha may nudc khai thac ¢ tang Qp 1a 20.000
m*/ngay va cac giéng khai thac nudc sinh hoat &
tang Qh 1a 6.000 m*/ngay. V&i mic do khai thac
hién tai thi cac nha may san xuat trong khu cong
nghiép cling dam bao dd nudc va nudc sinh hoat
cling dam bao khai thac bén viing. Néu nuorc o tang
Qp khai thac nhiéu 1én thi kha ning ngam xudng tir
tang Qh 1a hién hitu thong qua céc cira s6 thiy vin,
nhu vay chat luong nude cua tang Qp ciing sé bién
dong theo chiéu hudng tiéu cuc trong khu vuc nay.

5. Két ludn

Céc phuong phap dia vat 1y nhu do sau dién tro
suit, do anh dién 2D, do dia chan khic xa va do
dién tir tan s rat thép di tao thanh mét to hop
phuong phap ap dung c6 hiéu qua trong viéc xac
dinh t?mg chira nude, khoanh dinh cac d6i céu tric
dan nuée cho khu vic nghién ciru. Trong d6, do sau
VES va do sau mit cit anh dién 2D gitp ta khong
nhitng phan chia dugc cac ranh giéi dia ting ma
con c¢6 co so dé danh gia chat luong ciia nudc
ngdm thong qua gia tri 4o dan dién ciia timg 16p.

Vi hai t?mg chtra nudc dugc xac dinh thi tﬁng
chira nudc Pleistocen duge danh gia 1a ¢ tiém
ning khai thac, con ting chira nuéc Holocen dugc
danh gia la rat dé bi 6 nhiém boi cac hoat dong cia
nudc mit thdng qua cac cira so thiy van.

Nué6c dudi dat cta ca hai ting dang khai thac
c¢6 chat lugng dat yéu cau cho nudc sinh hoat va
dat trit lwong cho nudc san xuat cong nghiép trong
khu vuc, song xu hudng ha thap muc nude ngam la
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hién hiru va dé khai thac st dung theo hudng bén
virng thi can chii y can bang khai thac giira hai tang
dé tranh suy giam vé chét lugng nudc do dic diém
c4u tao dia chét thity vin va mdi quan hé giita nuéc
s6ng va nude ngam tao ra. Nén khong ché s6 lugng
khai thac tong thé nuéc ngdm trong khu vuc nay
dén 32.000 m*ngay 1a hop 1y, nhét 14 vé mua kho
hang nam.

Loi cdm on: Nghién ctu ndy duogc tai trg boi
Quy hd trg nghién ctru co ban vé khoa hoc va cong
nghé qubc gia (NAFOSTED) cua Dé tai mi sb
105.04-2011.05.
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SUMMARY

HydroGeophysics Techniques to Aquifer Locating and Monitoring for
Industrial zone north Thanglong and Quangminh, Hanoi

Geophysical methods were applied for hydrogeological targets in many countries including Vietnam. This paper
presents results of using complex geophysical techniques as well as 2D electrical resistivity imaging (ERI), vertical
electrical sounding (VES), very low frequency (VLF) and seismic refraction for geological structure investigation to
aquifers locate and to assess of hydrogeological condition for groundwater potential in North Thanglong and Quangminh
industrial zones, Hanoi, Vietnam. The locations of two aquifers are determined by their depth and thickness on the basis
of resistivity and seismic velocity values which were proved by stratifications of three boreholes to 40-60m of depth on
study area. There are connecting from surface water to shallow aquifer by hydraulic windows from VLF data. The deeper
aquifer can be considered as potential groundwater for supplying in the area. Groundwater level, electrical conductivity
and water temperature were measured in six monitoring wells, complemented by anion, cation and stable isotope
analyses of ground and surface water. This study also reviews, compiles and comprehensively analyzes spatiotemporal
variations of hydrological and hydrogeological characteristics of shallow and deep groundwater aquifers in area and in
nearby Red River water. The results show that groundwater in both shallow and deep aquifers was fresh, but mainly
calcium-bicarbonate type. With the goal of devising sustainable water use regulations, more research must be directed
toward long-term monitoring of groundwater and surface water quality, as well as toward detailed investigation of the
hydraulic characteristics of local aquifers in the study area
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232



