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NGUON HINH THANH TRU LUQNG NUOC DUOI DAT
VUNG DONG BANG TINH HA TINH

Duwong Thi Thanh Thuy"’, Hoang Thing Long’
‘Trmj'ng DPai hoc Mo - Dia chat
*Trung tam Canh bao va Du bdo tai nguyén nwde
*Tac gia chju trach nhiém: duongthithanhthuy@humg.edu.vn

Tom tat

Ha Tinh 1a mgt tinh ven bién thudc ving Bac Trung B Viét Nam. Trong ving nay, nudc
phuc vu cho cac hoat dong duoc khai thac chu yeu tor nude dudi dit trong cac tang chira nudc
tram tich bo roi Pleistocen va Holocen ving dong bang tinh Ha Tinh. Bang phuong phap mo
hinh s xac dinh duoc trir luong khai thac tiém ning (tiém ning nudc dudi dat) trong cac tang
chira nudc nay la 288.990 m /ngay Nguon hinh thanh trr luong nude dudi dat trong tram tich
D¢ tir ving dong bing tinh Ha Tinh gébm: Do cung cap ngam cua nudc mua 228.830 m’ /ngay,
chlcm 79,17%; Cung cap tir séng sudi 15.106 m*/ngay, chiém 5.26%: Do tham xuycn 44.610
m’ /‘ngay chiém 18, 42%; Tai nguycn tinh dy bao (trir llrorng tinh) Qt = 441.1 m /ngay chiém
0,15%. Nhu vay, ngudn cung cap cho tang chira nudce chu yéu tir nude mua chiém gin 80%. Dé
tang kha nang khai thac, han che xam nhdp mén can co cac bién phap tang cuong lugng bo cap
tir nwée mua, han ché luong boc hoi nude dudi dat.

Tir khéa: nguon hinh thanh triv leong, tram tich Dé ur, dong bang tinh Ha Tinh.

1. Mé dau

Ving nghién ctru 1a dong bang ven bién tinh Ha Tinh ¢6 dién tich dat ty nhién 1.949 km’,
bao gdbm 8 huyén: Nghi Xuin, Hong Linh, Btrc Tho, Can Loc, Thach Ha, Loc Ha, TP. Ha Tinh,
Cam Xuyén (hinh T). Nudce phuc vu an udng, sinh hoat va cong nghi¢p cho ving nay chu yeu la
nude dudi dat duge khai thac tir cic tang chira nuoc 16 hong Pleistocen va Holocen trong tram
tich bo roi D& tir ving dong bang ven bién. Céc tang chira nudc nay phan bé vai dién tich
khoang 1.115 km”, voi thanh phém thach hoc: cat hat min, hat trung, hat tho, san, soi (Hoang Van
Khén, 1997); (Nguyén Vin Pue, Nguyén Hiru Binh, 2003); (Nguyén Hiru Oanh, 2005). Xéc
dinh nguon hinh thanh trir lwgng nudce dudi dat trong cac tang chira nude nay giap cac nha quan
Iy dinh hudng quy hoach phat trién kinh té - xa hoi va c6 cac giai phap khai thac bén virng la hét
sirc can thiét.
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Hinh 1. Vitri vimg nghién ciru.
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2. Xay dung mo hinh va ciac thong s6 dau vao mo hinh
2.1. Xdy dung mé hinh

Visual MODFLOW la h¢ phan mém mé phong dong ngam 3 chi¢u phé bicn rong rdi trén thé
gidi. Phan mém dugc cac nha dia chat nguoi My la Michael MPonal va Arlen Harbaugh bién
soan tr nam 1983, tu do cho dén nay phan mém lién tuc duge bo sung va phat trién. Trén co so
phin mém Visual MODFLOW (Nilson Guiuer and ThomAs Franz, 2002) tién hanh xay dung
mo hinh va tinh toan trir lugng khai thac tiém nang, cling nhu nguon hinh thanh trir lugng ving
dong bang tinh Ha Tinh:

Poi tuong nghién cuu la tﬁng chira nudc 16 hong Holocen va Pleistocen trong céc tram tich
DP¢ tir phan bo trén 8 huyén thudc dong bang tinh Ha Tinh (hinh 2).

Trén toan vung nghién ciru dugc phan chia 130 cot va 164 hang tao thanh mang luoi 6
vuong vai kich thude 500 m x 500 m.

Trén mit cit, hé théng chira nuée duge mo phong thanh cic 16p twong (g véi mdi ting
chira nudc va cach nuoc nhu sau:

Lop 1: Ung véi tang chira nuéce trong trim tich Holocen (gh). Chiéu day tang chira nudc
bién doi tir 6m dén 20 m.

Lop 2: Ung véi tang cach nude tram tich sét pha, sét Pleistocen thuong (amQ,*). Chiéu day
tang cach nudc 1on nhat dat 10 m.

Lop 3: Ung véi tang chira nude trong tram tich Pleistocen (qp). Chiéu day tang chira nude
bien doi tir 3,0 m dén 33,5 m...

H=consxi

Hinh 2. So dé gici han mé hinh dong bang Ha Tinh.
2.2. Théng sé diu vio ciia mé hinh
a) Gid tri bo cdp
Gia trj bo cap lay bang 3 - 7% lwong mua tiy theo tham thyc vat, do doc dia hinh, loai dat va

toc do d6 thi hoa tai nhimg vung. Trén co so s6 liéu mua nhiéu nam duoc ly tai tram Ha Tinh
chia vung gia tri bo cap cho mo hinh tinh toan thanh 4 vang (hinh 3).

Ving 01: Bao phu thanh pho Ha Tinh, gid tri bo cip tir mua cho nude dudi dat duge lay
bang 3% lugng mua. Gia tri bo cap la 60 mm/nam.

Ving 02: Dién tich kéo dai tir nii Hong linh, bao gom thi xa Hong Linh va dén hét phia Tay
cua huyén Can Loc, gia tri bo cap tir mua cho nude dudi dat duge lay bang 4% lugng mua. Gia
tri bo cap 1a 80 mm/nam.

Vung 03: Bao gom phia Tay huy¢n Cam Xuyén, gia tri bo cap tir mua cho nudc dudi dat
dugc liy bing 7% luong mua. Gia tri bo cip la 140 mm/nam.
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Ving 04: bao gom cac phén con lai, gia tri bo cap tir mua cho nude dudi dat dugce lay bang
6% lugng mua. Gia tri bo cap la 120 mm/nam.

b) Gid tri boc hoi

Dua vao dic diém dia hinh; téc do do thi hoa; 16p phu thue vat; ban do sir dung dat gia tri
boc hoi nhiéu nam tai tram Ha Tinh, ving nghién ctru dugc chia thanh 3 vang: Vung 01 phan b
ven bién c6 gid tri boc hoi 110 mm/nam; Viing 02 nam o trung tam thugc thanh pho Ha Tinh va
phu cin co gia tri boc hoi 90 mm/nam; Ving 3 phan bé phia Tay giap nai ¢é gia tri boc hoi
70 mm/nam (hinh 4).

Hinh 3. So @6 phan vimg bé cap. Hinh 4. So @6 phan ving béc hoi.

¢) Hé s6 tham, hé so6 nha nuwoc

Hé s0 tham va hé‘sé nha nude dugc tinh toan dya vao ‘két qua hat nude thi nghiém tai
33 diém nghién ciru tang chira nudc Holocen va 69 diém tang chira Pleistocen (Hoang Van
Khon, 1997); (Nguyén Vin Pic, Nguyén Hiru Binh, 2003); (Nguyén Hiru Oanh, 2005):

~Lop I: tang chia nudc Holocen; HE 56 thim bién doi tir 2,41 m/ngay dén 20,59 m/ngay; Hé

s0 nha nudc trong lyc bién doi tir 0,133 dén 0,18 (hinh 5).

Lép 2: Lép cach nude sét pha, sét Pleistocen thugng; Hé sé tham 0,001 m/ngay; Hé sé nha
nudc trong luc 0,05.

L@u 3: Tang chira nude Pleistocen; H¢ sé thim bién dé{i tir 0,014 m/ngay dén 111,31m/ngay;
H¢ so nha nudc trong lyc bien doi tir 0,064 dén 0,229, hé s6 nha nude dan hoi 0,001 (hinh 6).
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Hinh 5. So do phan viing he s6 tham tang chira Hinh 6. So do phan ving he s6 tham tang chira
nwoc Holocen (lop 1). nwoe Pleistocen (lop 3).

d) Hién trang khai thac nwoc duwoi dat vung nghién ctru

Cac loai hinh cong,, trinh khai thac nude dudi dat chu ycu trong ving la cac cong trinh cap
nuoc tap trung, cac gieng khoan va giéng dao: tai 49 diém cap nudce khai thac tap trung, voi luru
lwgng khai thic: tang chira nudc Holocne 9.781 m' /noay tang Pleistocen 1.610 m /ngay Vi

buoc quét bang CamScanner


https://v3.camscanner.com/user/download

Chi dé 1. DIACHAT CONG TRINH - DIV KY A IACHA l'Y VAN 9

chiéu sau khai thac 25 - 50 mét (Hoang Van Khon, 1997); (Nguyén Vin Dirc, Nguyén Hiru Binh,
2003); (Nguyén Hiru Oanh, 2005)...

e) Bién va diéu kién bien

Bién H = const duge md phong cho 16p 1 1a mét dai doc mép nude bién véi muce nudce trén
bién H = 0 m. Cédc song duoc dat bién GHB, gom: song Lam, song Do Dién, song Rao Cai, song
Cua Sot va song Gia Hoi. Vung da goc duoc dat 1a bién cach nudce; Ving phia Bac song Lam
duoc dat la vang khong hoat dong (hinh 7).

H=conxl

Hinh 7. So do hoa diéu kién bién cua mé hinh.
2.3. Két qui chinh Iy mé hinh
Sau khi dua céc s0 li¢u dau vao cua mé hinh, tac gia tién hanh chinh 1y mé hinh bang céch
giai bai toan ngugc on dinh va khong 6n dinh.
K&t qua bai toan nguge 6n dinh va khong 6n dinh duge thé hi¢n trén hinh 8, hinh 9, véi sai
so RMS la 3,05%. S6 licu dé chinh 1y khong 6n dinh la s6 liéu tai 16 khoan QT7a-HT quan tric
tang chira nudc trong tram tich Holocen.
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Hinh 8. Do thi biéu dién tinh toan sai so6 Hinh 9. Pé thi giao cfung muec mrm tinh toan va
cra mo hinh. quan trac thuec té.

Qua cac s lidu trén cho thay, két qua chay mé hinh tuong doi phu hop voi cac gia tri thyc
té. M6 hinh nay st dung lam co so dé danh gia trir lugng khai thac tiém ning (tiém ning nudc
dudi dat) va xac dinh nguon hinh thanh trir lwong cho ving nghién ciru.

3. Nguon hinh thanh trir lwgng nuwéc duwdi dat ving dong biang tinh Ha Tinh

Trén co so chinh ly mo hinh trén, dya vao kit qua cac thanh phan chay dén va chay di trong
Zone Budget cho phép xac dinh dugce cac m.uon hinh thanh trir lwvong khai thac. Tién hanh chay
mo hinh Seawat véi bién man dat o ving c6 ting chira nuée nhiém man va ving tiép giap voi
bién. Két qua thé hién trong hinh 10 va hinh 11.
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Hinh 10. Két qua sai so gitra tri so ha thap Hinh 11. 8o liéu can bang nude sau
muee nweae trén mo hinh va mwe nwoe thue te 27 nam khai thac.

sau thoi gian 27 nam khai thac.

Tir két qua chay mo hinh trén trir lugng khai thac tiém nang nuc’rc dudi dat (tiém nang nudc
duoi dat) ving dong bang ven bién tinh Ha Tinh la 288.990 m’/ngay. Trong do trix luong do
cung cap ngam cua nudc mura Qw=228.830 m /ngay chiém 79,17%; Trir lugng do cung cap cua
song suoi Qx=15.106 m’ /ngay chiém 5,26%; Trir llrorng do thim xuyén Q= 44.610 m /ngay
chiém 15,42%; Tai nguyén tinh dyu bio Q, = 441,1 m*/ngay, chiém 0,15%

4. Két ludn
Tir két qua nghién ciru trén, tac gia rat ra mot so két luan sau:
1. Bing phuong phap mé hinh xac dinh dugc trir lugng khai thac tlcm nang nudc dudi dat

(Tiém nang nudc dudi dat) trong cac tang chira nudc tram tich bo roi tudi Pé tir ving dong bang
ven bién tinh Ha Tinh la 288.990 m /ngay

2. Nguon hinh thanh trir lugng khai thac tlcm ning nudc dudi dat trong tram tich b¢ T
viing nghién ciru gom: trir lugng do cung cap ngim cua nudc mua Q. = 228.830 m’/ngay, chiém
79,17%; Trtr luong do cung C'lp cua song sudi Q= 15.106 m’ /n&,ay chiém 5,26%:; Trir lugng do
thim xuyén Qu = 44.610 m’ /ngay. chiém 15,42%:; Tai nguyén tinh du béo (Trir lugng tinh)
Q. =441.1 m*/ngay, chiém 0,15%.

3. Nguén hinh thanh trir lwgng nude dudi dat trong tram tich D¢ tir dong bang tinh Ha Tinh
t6i gan 80% la tir nude mua, do vay dé ting cuong kha nang luu gitr nuée dudi dat trong tram
tich Dé tir, ting cuong kha ning khai thac, can cd cac bién phap ting cuong luong b cip tir
nudc mua, han ché lugng bdc hoi nudc dudi dat.
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Formation of groundwater reserves in the Ha Tinh Plain area

Dwong Thi Thanh Thu_v"*, Hoang Thang Long2
'Hanoi University of Mining and Geology
"('enrerj for Water Resources Warning and Forecasting
*Corresponding author: duongthithanhthuy@humg.edu.vn

Abstract

Ha Tinh coastal province is located in the north-central region of Vietnam. In this area,
groundwater is the primary source extracted from Pleistocene and Holocene sedimentary
aquifers serving different purposes. Using the numerical modeling method, this study indicates
that the potential exploitation reserve (groundwater potential) in the aquifers is about 228.990
m’/day in the study area. Results reveal that groundwater reserves include infiltrated rainwater
(228.830 m'/day, accounting for 79,17%); river and stream water (15106 m’/day), accounting for
5,26%; penetrated water (44.610 m"fday), accounting for 15,42%: and static reserve (Q, = 441,1
m’/day, 0,15%). Thus, rainwater is the primary recharge source for aquifers, accounting for
about 80% of recharge. To optimize exploitation capacity and restrict saline intrusion, it is
necessary to increase the amount of replenishment from rainwater and restrict the amount of
evaporation from groundwater.

Keywords: Potential reserves; Groundwater reserve formation source; Ha Tinh coastal plain.
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