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Tiém ning nwéc dudi dat
Trit lwong nwéc dwédi dat,
vung nui cao.

Hién nay, viéc xdc dinh tiém ndng nudc dwdi ddt cé nhiéu phu'o'ng phap khac
nhau va vdn con c6 nhitng quan diém khdc nhau, nhdt la déi voi vung nui
cao. Bai bdo nay dwa ra cdch xdc dinh tiém nang nwéc dwai ddt ving nui
cao, khan hiém nwéc khu vire Bic Bo théng qua viéc xdc dinh ILro'ng tich chira
va long b6 cdp cho nwéc dudi ddt. Lwong tich chira trong cdc thanh tao dia
chdt dworc xdc dinh théng qua hé s6 nhd nwéc (u), bé day (H) va dién phan
bé (F) cta tdng chira nwéec. Cdc gid tri nay dwoc tinh theo thi nghiém, hé s6
kinh nghiém, theo tai liéu do dac, khdo sat ngoai thuc té Luong bo cdp cho
nwéc dwdi dat dworc xdc dinh theo Modun dong ngdm tinh todn chi tiét theo
tirng thanh tgo dia chdt thiy vdn trong tirng lvu viec cu thé. Hé s6 cung cdp
ngdm dwoc xdc dinh trén co s& phdn tich, ddnh gid cdc nhén td dnh hu'o'ng
lién quan, nhw thanh phan thach hoc, dé doc dia hinh, lép pht thuc vdt. Két
qud dd xdc dinh dworc tiém ndng nuéc dudi ddt & 14 tinh khu viee Bdc B6 la
25.548.887 m3/n ay; tong trie lwong co thé khai thdc tai 96 xd thudc viing
nti cao, khan hzem nwécla 173.557,8 m3/ngay

© 2018 Trwdong Dai hoc Mo - Dia chit. T4t ca cic quyén dwoc bao dam.

1. M¢& dau

96 xa c6 thanh tao cacbonat thudc ving nii cao,
khan hiém nwéc ctia 14 tinh trén. Khu vuc nghién
ctru ¢6 dién tich 95.267 kmz, cao do dia hinh bién

Khu viee nghién ciru bao gom 14 tinh mién nti
Béc Bo: Lai Chau, Pién Bién, Son La, Hoa Binh, Lao
Cai, Yén Bai, Phi1 Tho, Tuyén Quang, Ha Giang, Bac
Can, Thai Nguyén, Bic Giang, Lang Son, Cao Bang.
Theo 264/QD-TTg (Quyét dinh s6 264/QD-TTg
cta Thu twéng chinh pht, ngay 02/03/2015) co

“Tdc gid lién hé
E-mail: lamdctv@gmail.com

d6i manh tir +5 m dén +3.143 m, cau tric Dia chat,
Dia chat thuy van (PCTV) kha phirc tap véi 03 ting
chira nworc (TCN) 16 hong, 25 TCN khe nirt va 05
TCN khe nirt - karst, do d6 viéc tinh toan tiém niang
nuwéc dwdi dat rat phirc tap. Dén thoi diém hién
tai, tiém nang nwéc dwdi dit cia mot s6 tinh trong
khu vire nghién ctru da dworc tinh toan trong mét
sO dé tai, dw an, tuy nhién két qua chi dirng lai so
liéu chung cho mot tinh, chwa tinh toan cu thé cho
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cac thanh tao DCTV trong mdi luu vuc va chwa co

két qua téng hop cho toan khu. virc mién nii Bac
Bo. Chinh vi vy, ching toi dé xuit mot cach tinh
toan moi, cu thé cho cac thanh tao DCTV trong moi
lwu vuee, tong hop két qua tinh tiém ning nuéc
du6i dat cho 14 tinh mién nti Bac BO va trir lwong
c6 thé khai thac nwéc dwdi dat tai 96 xa thudc
vung nui cao, khan hiém nuérc.

2. N§i dung va phwong phap nghién ciru

TRUNG Quéc TRUNG QuGC

TINHHAGIANG

TiNH Cao BANG

) TNHLAIcHAY [ TindBACKAN

(Tin THAI NGUTEN, ]

£ TinBAC Glan 2

Hinh 1. Vi tri viing nghién ctru.
2.1. Quan diém vé tiém ndng nwéc dwoi ddt

Theo Poan Van Canh (2015), khi no6i dén tai
nguyén nuwéc dwdi dat ta néi dén hai nguon:
nguon tich chira trong 16 hdng, khe nitt clia ting
chtra nwoc (lwong tich chira) va ngudn bo cip tw
nhién. T d6, tac gia da dwa ra khai niém Tiém
nang nuwéc dwdi dat (c6 thé goi 1a Tai nguyén dw
bao nuwére dwdi dat) bao gdbm phan tich chira trong
d6 va phan bd cip tw nhién, 1a lwong nuéc ¢ chit
lwong va gia tri xac dinh c6 thé nhan dwoc trong
gioi han mot cAu trac dia chit thiy van, mot luu
vuc song hay mot ving 1anh tho c6 tiém nang khai
thac str dung sau nay. Trong bai viét nay ching toi
str dung nhirng thuit ngir vé titm nang nwoc duwdi
dat nhw trén.

2.2. Xdc dinh tiém ndng nwérc dwei dat

Tiém nang nwéc dwdi dat dwoc xac dinh nhw
sau (Poan Van Canh, 2015):
Qun =V/10.000 + Qa4 (1)
Trong do6: Qw: Tiém nang nwére dwdi dat (tai
nguyén nwoc dwdi dat dw bao) (m3/ngay); Ve
Lwong tich chira (m3); Qs Lwong bé cip cho nuérc
dwdi dat (m3/ngay).

a. Xdc dinh lwong tich chira

Lwong tich chira 1a lwgng nwéc tich chira
trong cac 16 hong, khe nirt clia dit da tang chira
nuwoc trong diéu kién tw nhién. Cac tAng chira nuérc
thudc viing nghién ctru hau hét 1a ting chira nwéc
khong ap, do vay lwong tich chira dwoc xac dinh
nhw (2).

Vi = 1 HAF () @)

Trong do6: u la hé s6 nha nuwoc trong luc, H1a
bé day ting chira nwérc (m), Fla dién tich phan bo
cua ting chra nwoc (m2).

b. Xdc dinh lwong bé cdp

Hién tai, c6 2 nhom danh gia lvong bé cap, dé
la: xac dinh lwu lwong dong ngdm va xac dinh
lwong cung cip ngim; trong mdi nhom lai co
nhiéu phwong phap khic nhau (Pang Pinh Phc,
2013). Can ctr vao nhirng tai liéu thu thap cia cac
dé tai, dv an da co trong vung, két qua diéu tra,
khao sat thuc dia, doi voi viing nghién clru, ching
toi dé nghi hai cach tinh toan lwong bé cp, do la:
tinh toan dwa theo Modun dong ngam va tinh toan
theo lwgng mua (doi voi nhirng khoanh khong co
tai lieu vé Modun dong ngam). Chi tiét cach xac
dinh nhw sau:

*Tinh lwong b cdp theo Modun dong ngdm

Nhuw moi ngwoi van biét vao mua khd, lwong
mua rat it, c6 thang gan nhw khong c6 mua, lwong
cung cip tir nwdc mwa cho nwdc dwdi dat co thé
coi nhw bang khong; vi thé, lwu lwong do dugc &
cac song sudi vao mua kiét chinh 1a lwu lwong
dong chdy dwéi dat trong lwu vure thoat ra (day
ciing chinh la lwong b3 cip theo quan diém &
trén). Vi gia thiét lvu viee dong chay mat trung
lwru vue dong chady ngam thi Modun dong chay
ngam chinh la Modun dong chay mat mua kiét. Do
vay, d6i véi mot lwu vue, tdng lwong bo cip cua tit
ca cac thanh tao DCTV dwoc tinh nhw (3) (Vi Ngoc
Ky va nnk., 2008).

Qr=MF 3)

Trong d6: Qr - Lwong bd cip cha tit ca cac
thanh tao PCTV trong lwu vuc, 1/s; M - Modun
dong chay dwéi dit trung binh (bing Modun dong
chay mat mua kiét), 1/s.kmz; F - Dién tich lvu vuec,
kmz.

Trong mot lwu vwe nhat dinh sé c6 nhiéu
thanh tao PCTV clung ton tai, do vy can xac dinh
dwoc ty 1& dong gop lwong nwde chay ra cia moi
thanh tao BCTV.

Trong thoi ky ha thap muc nuwéc, lwu lwong
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nuwdc chdy ra (lwu lwong dong ngdm) clia moi
thanh tao trong lwu vure c6 dang (4).
£ AH F
=4 0 4
Q; AL (4)
Lwu vuwc cd n thanh tao DCTV thi phwong
trinh cAn bang clia toan lwu vuee nhu (5).

s AH E A2 4F
Q=""4 = At (5)

O day: Qi 1a lvu lwong dong ngam clia thanh
tao thr i, AH la d6 ha thip muwc nudéc trong
khodng thoi gian At ; F, Fila dién tich toan lwu vuc
va dién tich ctia thanh tao thiri; Us, i la hé s6 nha
nuwéc trung binh cla toan lwu vyee va ctia thanh tao
thiri.

Chia 2 v€ ctia phwong trinh (4) va (5) taco (6)

7).
& _ A F;

Qr i/’li F (6)

- =tF o

Z 4 F
i1

Nhw vay, lwong bd cip cua tirng thanh tao
DCTV trong mot lvu vuce sé duoc xac dinh theo
cong thirc (7) va (3).

*Tinh lwong b cdp theo lwong mwa

Trong vung nghién ctru c6 nhirng khoanh
khong co tai liéu vé Modun dong ngam, vi thé
nhirng khodnh nay ching tdi tinh toan lwong bo
cip theo lwong mwa va dién 16 cha ting chira
nuéc. Lwrong bo cip cia moi thanh tao chira nwérc
dwoc xac dinh nhw sau:

_n.F.X

Qv =358 (8)

Trong d6: n la hé s6 cung cip ngdm clia nuéc
mua cho nwére dwdi dat; Fla dién 1 cha tang chira
nuwéc (m2); X 1a tong lwong mwa ndm cta trung
binh nhiéu nam (m).

Cac nghién clru trrde day thi hé s6 cung cap
ngam n thwong duoc xac dinh theo kinh nghiém
tir 0,2 dén 0,3, tuy nhién ddi voi viung nai Bac B9,
dia hinh phan cat manh, khi mwa roi xudng thi
lwong cung cip cho nwéc dwdi dat khong nhiéu.
Chinh vi thé ching toi dé xudt tinh gia tri hé so n
theo thanh phan thach hoc cia TCN va theo do doc
dia hinh. n = L x S (V&i L 1a hé s6 dnh hwéng cia
thanh phan thach hoc ting chiva nwérc, S 1a hé s6
anh hwdng ctia do doc dia hinh).

Hé s6 anh hwong cia thanh phan thach hoc
theo Lién doan Quy hoach va biéu tra Tai nguyén
nuéc mién Bic, (2007) cb gia tri nhw sau: (xem
Bang 1).

Bdng 1. Cdch tinh todn va cho diém hé sé dnh
hwéng ciia thanh phdn thach hoc (L).

STT| Thanh phan thach hoc | Hé s6 anh huwdng
Tram tich luc nguyén,

1 |luc nguyén xen phun 0,01-0,02
trao

2 |Péa carbonat 0,01-0,03

3 |Tram tich b& roi Dé tir 0,03 -0,05

Hé s6 anh hwdng tham khao Bang gia tri Slop
and Vegetation trong danh gia yéu t6
Concentration of fow cia phwong phap danh gia
kha nang tw bao vé cic tAng chira nwéc Karst COP
(Vias et al.,, 2006) nhw sau:

Bdng 2. Cdch tinh todn va cho diém hé s dnh
hwdng ctia do déc dia hinh (S).

STT|Po doc dia hinh (%)| Hé s6 anh hudng
1 <8 1,00
2 8-31 0,95
3 31-76 0,85
4 >76 0,75

Do dbc dia hinh (%) dworc tinh ton bang cong
cu 3D Analyst tool/Raster surface/Slope trong
phan mém Arcgis sau khi xay dung ban d6 DEM tir
ban do dia hinh.

2.3. Xdc dinh triv iwo'ng c6 thé khai thdc nwéc
dwei dat

Trir lwong c6 thé khai thac (hay triv lwong
khai thac an toan) 1alwong nwéc c6 thé 14y ra dwoc
ma khong giy tac dong xau dén moi trwong va
duoc 14y bang 30% tiém ning nwoc dudi dat (ddi
véi viing dong bang Bac bd va Nam bd) (Poan Van
Canh, 2015). Qua khao sat thuec té tai cac xa khan
hiém nworc, cac tAc gia thiy rang tai nhitng khu vuc
nay dia hinh cao, d&c, muc nwéc ngdm nam sau,
viéc khoan khai thac nwéc kha kho khan; két qua
do dac cho thay lwu lwong mach 16 khong 16m, mua
kho giam xudng rit thap, thim chi c6 mach 16 con
bi khd kiét. Vi thé d&i voi cac xa thudc vung nii
cao, khan hiém nuérc chiing toi 1dy triv lwong co thé
khai thac bang 10% tiém nang nwoc dwoi dat.
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3. Két qua dat dwoc va thao luin

3.1. Tiém ndang nwoc dwoi ddat

Trén co so ly thuyét vira dwa ra két hop voi
tai liu diéu tra thwe dia, tai liéu thu thap trong khu
vue nghién clru, tap thé tac gia da tinh toan tiém
nang nuwdc dudi dat cho 14 tinh thudc khu vuc
nghién ciru.

a. S8 liéu dwa vao tinh todn

- Hé s6 nha nwoc dwoc 1dy theo cac tai liéu
nghién clru trirdre day, tai nhirng khu vire nao chwra
c6 két qua thi nghiém thi p dwoc xac dinh theo
phwong phap twong tw hoac tra bang theo thanh
phan dat da nhu Gavitr (1995) (xem Bang 3).

- Bé day ting chira nwéc duoc xac dinh theo

cac tai liéu 16 khoan trong cac cong trinh, dw 4n da
thi cdng trong viing, nhitng vi tri ndo chua c6 16
khoan thi bé day dworc xac dinh theo phwong phap
twong tw (14y két qua ciia mot khu viee ¢6 dac diém
DCTV twong tw). Boi voi khu viee khan hiém nworc,
bé day ting chira nworc dwoc 1y theo két qua khao
sat thuce dia tai cac khu vuee nay: 14y theo chiéu sau
16 khoan hodc chitu sdu muc xam thuc dia
phwong.

- Lwu vuce va gia tri Modun dong chdy mua
kiét 14y theo két qua tinh todn gia tri luvu lwong
trung binh thang t6i thiéu &ng véi tin sudt 95%
cla cac tram thdy van Quéc gia va cac diém do
dong kiét dwoc str dung theo tailiéu ctia Lién doan
Quy hoach va Piéu tra Tai nguyén nwéc mién BAc,
(2007). Cac Ivu vuee tinh lwong bo cip theo Modun
dong ngdm va nhirng khoanh tinh theo lwong mwa
dworc thé hién trén Hinh 2.

Bdng 3. Gid tri hé s6 nhd nwéc trong luc theo thanh phdn ddt dd cia Gavitr (1995).

I

E

CHU GIAI:

e A5 2 s Hé s6 nha nwéc Lo A Hé s6 nha nuwéc
bat da bé roi b4 clrng nitrt né
trong luwc trong luc
Cat hat tho, san séi lan cat 0,3-0,2 P4 voi nirt né - Karst hoa 0,15-0,1
Cat hat trung, tho 0,2-0,1 P4 voi, cat két nirt né manh 0,1-0,05
Cat hat nho, da hat, 4 cat 0,1-0,05 Cat két, phién sét, da voi nirt né 0,05-0,01
A sét, 4 cat 0,05-0,01 D& phién sét va da bién chdt nktné | 0,01-0,005
Cat sét <0.01 D4 phién sét va bién chit nirt né yéu 0,005
F £ E E E F T 3 F
TRUNG QUEC 25, TRUNG Qu&C
-+ e B b -
TINAMA GIANG) é S @@ EAN
N 12N HO R, |
/ 2
3 ) LS
ARy T VY fting eXEkan 0 &
n - * TINHITUYEN.QUANGL] ﬁ,' + I
\_\ P ey 2 ‘ﬁ "ﬂ ) TIN LANG.SON
L o S s o (" S '
ho ;"

LUU VIYC TINH LUONG B CAP THEC MCDUN DONG NGAM

KHOANH TINH LUGNG BS CAP THEC LUGNG MUA

Hinh 2. Bdn do cdc lwu vuec tinh lwong b6 cdp theo Modun dong ngdm va khodnh tinh theo lwong mwa

trong khu vwrc nghién ctru.
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TRUNG Quéc

Hinh 3. Ban do ddng muwa trung binh nhiéu ndm khu vuc nghién ciru. (Trung tdm khi twong thily
vdn Quéc gia)

Bdng 4. Két qud tinh todn tiém ndng nwéc dwdi ddt khu viee nghién ctiu theo tinh.

Lwong bo Lwong tich chira dw bao khai | Tiém nang nwéc dwdi
STT Tinh cap trong Lwongtich | thac trong mot ngay sau 27 | dithay Tai pguyén
mot ngay Q4| chraVi(m3) | nam khai thac (Tai nguyén |[nwécdwdidatdw bao
(m3/ngay) tinh dw bdo) (m3/ngdy) Qu (m3/ngay)
1 Lai Chau 3.772.556 [12.719.607.780 1.271.961 5.044.517
2 | DbiénBién | 2.510.288 | 5.099.513.051 509.951 3.020.239
3 Son La 2.577.329 | 5.771.869.918 577.187 3.154.516
4 Hoa Binh 698.803 | 2.529.665.028 252.967 951.770
5 Lao Cai 1.295.019 | 1.024.950.560 102.495 1.397.514
6 Yén Bai 653.698 | 4.156.253.840 415.625 1.069.324
7 Phu Tho 446.899 | 696.418.694 69.642 516.540
8 |Tuyén Quang| 1.320.217 | 202.861.758 20.286 1.340.503
9 Ha Giang | 1.787.505 | 960.571.679 96.057 1.883.562
10 Bic Can 1.683.397 | 2.085.187.042 208.519 1.891.916
11 | Thai Nguyén| 573.603 |1.023.116.000 102.312 675.914
12 | Bac Giang 332.810 |2.805.991.895 280.599 613.409
13 | LangSon 956.237 |8.242.389.745 824.239 1.780.476
14 | CaoBang | 1.953.613 | 2.550.743.001 255.074 2.208.687
Tong 20.561.973 |49.869.139.990 4.986.914 25.548.887

- Gia tri lwong mwa phuc vu tinh toan doi voi
nhirng khoanh khong c6 gi tri Modun dong ngam
13y theo két qua mwa trung binh nhiéu ndm mién
Bac ctia Trung tAm khi twong thiy van Qudc gia.
(xem Hinh 3).

b. Két qud tinh tiém ndng nwéc dwdi ddt

Trong khu vwc nghién ciru, chiing toi phan
chiara 265 lwu vuece (tinh theo Modun mua kiét) va
28 khoanh (tinh theo lwong mwa). Két qua tinh
toan cho thiy tdng tiém nang nwéc dwdi dat cha
14 tinh 12 25.548.887 m3/ngay, trong do, lwong bo
cap tw nhién la 20.561.973 m3/ngay, lwong tich
chirala 49.869.139.990 m3 (twong (rng 4.986.914
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m3/ngay). Tong tiém ning nwoc dwdi dat trong
cac TCN chira nwéc 16 héng 12 526.726,5 m3/ngay,
TCN khe nitt 1a 18.753.626,1 m3/ngay, TCN khe
nitt - karst la 6.268.534,5 m3/ngay.

Theo thong tw 16/2013/TT-BTNMT vé Quy
dinh ky thuat14p ban d6 Tai nguyén nwoc dwdi dat
tylé 1: 100.000, phan loai mirc do chira nwérc theo

Modun tiém nang thi da s6 cac ting chira nwérc x€p
vao loai chira nwéc nghéo dén trung binh. SO it
TCN xé&p vao loai giau nwoc tp trung vao cac TCN
khe nirt - Karst trong cac thanh tao Cacbon-Permi
(c-p), Devon (d), TCN khe nitt trong cac thanh tao
Devon duéi (d;), Cambri (€). Két qua tinh toan thé
hién trong Bang 4, Bang 5.

Bdng 5. Két qud tinh todn tiém ndng nwéc dudi ddt theo tdng chira nwérc.

" Lwong tich chira dw bao . . , L
Dang |Tang Lqung bo . , khai thac trong mot ngay TleMm nang nwoc dir ol
TT| ton |chtra| *P trf)ng Lugng tich chira sau 27 nam khai thac (Tai da}t hay,'l."alA,rlguyer}
. , | mot ngay Qq Vt (m3) N . nwéce dwdi dat dw bao
tai |nwéc (m?/ngiy) nguyén tinh fil_l’ bao) Qu (m3/ngcy)
(m3/ngay)
1 |Nwéce| g 174.806,3 14.073.606,6 1.407,4 176.213,7
2| 16 gh | 133.959,7 70.826.881,7 7.082,7 141.042,4
3 |hong| gp | 172.625,2 | 368.451.877,8 36.845,2 209.470,4
4 Bn-q| 321 715,0 0,1 32,1
5 q 89.791,1 299.476.253,5 29.947,6 119.738,7
6 e 8.165,7 16.945.600,0 1.694,6 9.860,3
7 k-e 987,5 10.561.575,0 1.056,2 2.043,6
8 k 529.872,4 | 1.612.444.465,7 161.244.,4 691.116,9
9 j-k | 204.231,3 | 2.239.508.148,0 223.950,8 428.182,1
10 j 695.342,4 | 1.943.145.479,6 194.314,5 889.656,9
11 t3 898.660,7 |4.684.687.511,0 468.468,8 1.367.129,4
12 tzz | 1.291.532,7 | 4.818.297.052,7 481.829,7 1.773.362,4
13 tz 608.836,0 |3.774.930.030,6 377.493,0 986.329,0
14 t: [1.174.107,8 | 2.571.004.246,7 257.100,4 1.431.208,2
15 [Nwoc| tin | 229.045,4 | 896.472.425,0 89.647,2 318.692,7
16| khe | p3ya | 72.974,2 301.494.830,0 30.149,5 103.123,7
17| nitt | pse | 304.733,8 | 559.689.726,7 55.969,0 360.702,8
18 p1-z | 1.421.977,0 | 3.085.525.799,4 308.552,6 1.730.529,6
19 Cilk 832,7 1.753.655,4 175,4 1.008,1
20 ds 6.075,5 38.185.070,0 3.818,5 9.894,0
21 d: |3.052.626,0 | 2.892.217.886,5 289.221,8 3.341.847,8
22 s-d; | 1.590.338,7 | 4.044.149.799,2 404.415,0 1.994.753,7
23 03-s | 256.371,1 | 191.734.345,3 19.173,4 275.544,5
24 0 42.553,1 63.431.794,9 6.343,2 48.896,2
25 €-0 | 245.788,3 | 172.075.458,6 17.207,5 262.995,8
26 € [1.459.425,1|1.152.364.117,1 115.236,4 1.574.661,5
27 np-g1| 368.531,0 |1.091.093.383,7 109.109,3 477.640,3
28 pr | 487.711,6 | 669.640.431,5 66.964,0 554.675,7
29 , t |1.184.387,6 |4.043.152.190,5 404.315,2 1.588.702,8
30 NkL;‘;C c-p | 1.698.152,4 | 5.744.241.010,3 574.424,1 2.272.576,5
31 et - d |1.695.631,8|2.018.887.920,9 201.888,8 1.897.520,6
32 Karst 27 159.888,9 | 301.164.402,0 30.116,4 190.005,4
33 €0 | 301.978,1 | 177.512.298,8 17.751,2 319.729,3
Tong 20.561.973 | 49.869.139.990 4.986.914 25.548.887
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|:| Ving khiong cd kha nang khai thac

Hinh 4. Bdn d6 tiém ndng nuwéc dwdi ddt khu viec nghién ciru.

¢. Cdch thé hién tiém ndng nwéc dwdi ddt trén bdn
do

Sau khi tinh toan tiém ning nwéc dwdi dat,
két qua thé hién cho tirng thanh tao DCTV trong
mdi lwu vuc dua theo Thong tw s6 16/2013/TT-
BTNMT vé Quy dinh ky thuit l4p ban do Tai
nguyén nuéc dudi dat ty 18 1: 100.000. Theo do,
tiém nang nwoc dudi dat dwoc thé hién bing gia
tri Modun tiém niang Mg (m3/ngay/km?) vii My
xac dinh bang ty so giira Tiém nang nwoc dudi dat
cta cac thanh tao DCTV va dién tich ctia ching
(xem Hinh 4).

3.2. Trir wo'ng co thé khai thdc nwéc dwéi ddt
tai cdc xd viung ntii cao, khan hiém nwéc

Trir lwong c6 thé khai thac nwére dwdi dat tai
cAc X3 vling nii cao, khan hiém nuéc khu vire Béc
B0 14y bang 10% tiém nang nuwdc dwdi dat, két qua
cho thiy tong trir lwvgng co thé khai thac tai 96 xa
14 173.557,8 m3/ngay, trong do6 trir lwong co6 thé
khai thac tai cac xa khong 16m va c6 sw khac biét rd
rang. Trong s6 96 x3, ¢4 76 xa co trir lwong c6 thé
khai thac kha 16m, hoan toan dap &ng dwoc nhu
cau (dién hinh nhw x3 Binh Lu - tinh Lai ChAu, xa
Chung Chai, Leng Su Sin - tinh Dién Bién, xa Tt Son
- tinh Hoa Binh, x3 Dong Son- tinh Phi Tho); 20 xa
voi trir lwong c6 thé khai thac chwa dap (rng nhu
cau (dién hinh nhw xa H6 Mit - tinh Lai Chau, xa
Chiéng Twong, T6 Mta - tinh Son La, x3 Pong Lac,
Ngoc Pong - tinh Phui Tho, x4 Liing T4o, Liing Phin
- tinh Ha Giang...
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Bdng 6. Trit lwong c6 thé khai thdc nwéc dwdi ddt
tai 96 xd thudc ving ntii cao, khan hiém nwéc.

S6 x4 thudc | Triv lwong cd
sTi) man - |*inendl oo €10l i
nuwéc (m3/ngay)
1 Lai Chau 5 17.203,1
2 | Dién Bién 6 51.278,1
3 Son La 4 1.653,3
4 | HoaBinh 3 2.862,4
5 Lao Cai 5 7.064,7
6 Yén Bai 2 2.142,6
7 Phut Tho 6 6.414,5
8 |Tuyén Quang 9 21.950,9
9 Ha Giang 9 2.536,2
10 | BicCan 2 4.005,0
11 | Thai Nguyén 6 4.039,1
12 | Béc Giang 5 6.483,7
13| LangSon 14 14.849,3
14 | Cao Bang 20 31.074,7
Tong 96 173.557,8

3.3. Thdo ludn

Bai viét da dwa ra mot cach tinh toan mai vé
lwong bd cip cho tirng thanh tao trong mdi luu
vurc dwa theo Modun dong chay kiét hoac theo
lwong mwa. Pay la nhitng nghién ciru buéc dau, la
co s& can ban dé cic nghién ciru sau nay hoan
thién cach tinh todn tiém ning nwéc dwdi dat dat
két qua tin ciy nhat;

Cac sb liéu phuc vu tinh toan nhw hé s6 nha
nuérc, bé day ting chira nworc, tai liéu quan trac luu
lrong mua kiét, tai liéu mwa trong khu virc con it,
c6 nhirng tang chira nwoc phai lay theo twong tw
hodac kinh nghiém, do d6 két qua tinh toan tai mot
sO vung con chwa phan anh that chinh xac véi ban
chit clia tAng chira nwdc. Trong khudn khé két qua
diéu tra khao sat, nguon tai liéu, mirc dd nghién
ctru hién nay, cac két qua nay c6 thé chap nhan
dwoc

Trir lwong c6 thé khai thac nwéc dwdi dat
trong bai viét nay chling tdi tam 14y bang 10%
tiém nang nwoc dwdi dat, trong thoi gian téi cin
c6 nhirng nghién ctru chi tiét hon dé hoan thién

cach tinh toan trir lwong c6 thé khai thac nuwoc
duéi dat.

4. Kétluan

- Trong 14 tinh c6 96 xa thudc vung nui cao,
khan hiém nuwéc khu vire Bac Bo ¢6 mat 33 tang
chra nwére chinh;

- Trén co s& gia tri Modun dong ngam, lwong
mua voi cach tinh méi da xac dinh dwoc tong tiem
nang nwoc dwdi dat trong toan khu vuwc la
25.548.887 m3/ngay, trong do, lwong bo cip la
20.561.973 m3/ngay, lwong tich chira la
49.869.139.990 m3 (twong Ung 4.986.914
m3/ngay).

- Tong trir lwong c6 thé khai thac tai ctia 96 xa
thudc viing ndi cao, khan hiém nwécla 173.557,8
m3/ngay, trir lwong co thé khai thac clia cac xa vé
co ban dap rng dwoc nhu ciu ctia nhan dan trong
vung nui cao, khan hiém nwéc nhwng trong diéu
kién thwc té khai thac khé khan vi vay can co
nhirng giai phap khoa hoc cong nghé phu hop;

- Dwa vao ban do tiém nang nwoc dwdi dat,
cac dia phwong co6 thé tham khao xiy dung
phwong an khai thac nwée dudi dat phuc vu sinh
hoat cong dong dan cw mot cach hiéu qua, phu hop
va bén virng.
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ABSTRACT

Groundwater potential in northern high mountain areas

Lam Van Nguyen 1, Bang Duc Dao 1, Hien Thu Vu 1, Anh Van Thi Kieu 1, Hao Trong Nguyen 2,
Toi Van Le 3, Kien Hong Pham 3

1 Faculty of Geosciences and Geo-engineering, Hanoi University of Mining and Geology, Vietnam
2 Geology and Minerals Division, General Department of Geology and Minerals of Vietnam
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Nowadays, there are different methods to estimate groundwater reserve with different
points of view, especially for mountain areas. This paper presents a method to estimate groundwater
reserve for high mountain and water scarce areas in Northern of Vietnam by calculate groundwater
storage and water recharge. Groundwater storage in geological formations is estimated by storage
coefficient (i), thickness (H) and area (F) of aquifers. These values have been defined hydrogeological
tests or investigations in situ, experience coefficients. Groundwater recharge is estimated by using
module of baseflow which is defined for each hydrogeological formation. Related factors such as
lithology, steep of tomography and plant cover were used to estimate infiltration coefficient. The
study results show the groundwater reserves of 14 provinces in Northern area is 25.548.887 m3/day
and total available groundwater at 96 scarce mountainous communes is 173.557,8 m3/day.



