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Qud trinh: Danh aid trivl p Si détla co ic hét st ;
Nhén bai 15/1/2017 ann gia trir wong nuwoc dwdidatla cong tac net swc quan trong trong quan

Iy, khai thdc va bdo vé tai nguyén nwéc dwéi ddt. Bai bdo dwa ra mit sé ton

leﬁp nhan 25/2/2018 tai trong cong tdc ddnh gid tri lugng déng, triv lwong khai thdc ctia nuéc
bang online 30/4/2018 dwai dat hién nay & Viét Nam va kién nghi cdc bién phdp khac phuc nham
Tir khoa: ndng cao d¢ chinh xdc va tinh hop ly trong viéc ddnh gid trir lwong nwéc

dwai dat. Triv lwong ddng nwéce dwdi ddt khu vuc mién nii ddnh gid theo
phwong phdp phdn chia biéu dé thily vdn trén séng hodc téng lwu lwgng cdc
mach nuéc, doi vdi viing dong bang cdn dp dung theo phwong phdp mé hinh
s6. Trong tinh todn trir lwong khai thdc cua vung, chi nén ldy 0,3 dén 0,7 triv
lwong ddng cdng vdi triv lwong cudn theo. Trwong hop tinh todn triv lwong
khai thdc céng trinh cdn dp dung phwong phdp thuy lwc két hop vdi thiy
déng lwc cé xét dén thoi gian bién doi lwu lwong cua cdc cong trinh dang
khai thdc.

Trit lwong nwée dwdi dat

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

trir lwong nwéc dwdi dat da va dang dwoc tién
1. M dau hanh & nhiéu dy 4n tham do danh gia trix lwong
khai thdc nwéc dwdi dat va & mot so du an danh
gia tai nguyén nuéc lwvu vuc séng, vung, tinh .
Tuy nhién phwong phap danh gia triv lwgng
nuwéc dwdi dat & nwdce ta hién nay con mot sé
han ché can dwoc d6i maoi.

SO lwong nwéc dwdi dat dwoc biéu thi qua
trir lwong cua chung. Trit lwong nwéc dwédi dat
bao gom: trit lwgng dong, triv lwong tinh va triv
lwong khai thac. Panh gia trir lwvong nwée dwdi
dit la cdng viéc quan trong trong quan ly, bao
vé, khai thac nwéc dwéi dat, nham khai thac hiéu
qua virng bén tai nguyén nwéc, tuy nhién la cong
tac phirc tap. Hién nay & nwéc ta viéc danh gia

2. Cac ton tai va cac van dé can déi mai trong
danh gia trir lwong dong

Trit lwvong dong cia mot ting chira nwéc
hay mét vung la lwu lwong thoat cla ting chira

“Tdc gid lién hé . < s ~ A ~ .
nuwéc hoac vung. Tri lwgng dong cling dwoc xac
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dinh bang lwgng cung cip hiéu qua cho nuéc
dwéi dat. Trong nhiéu tredng hop cé thé danh
gia gan dung tritr lwong dong bang lwong cung
cip ciia nwdc mwa cho nwéc dwdi dat (recharg).
Trit lwgng dong la thong so rat quan trong chira
mirc do phong phu va tiém ning nwéc dwdi dat,
1a co s& cho viéc xac dinh trir lwong cé thé khai
thac cda vung, hodc ting chira nwéc

C6é rat nhiéu phwong phap danh gia triv
lwong dong (Botreve et al., 1969; Todd, 1959;
Karanth, 1987; Dang Pinh Phic, 2013) song phé
bién va hiéu qua 1a phwong phéap thuy van, trong
dé c6 phwong phap phan chia biéu do thuy van
d6i véi mién ndi, con véi ving dong bang
phwong phap phd bién 1a thiy dong lwc va danh
gia lwong cung cdp thim qua tai liéu quan tric
dong thai.

Cong tac danh gia trir lwong dong nwéc
dwéi dat & nwéc ta con it dwge quan tim, téi nay
ching ta chwa biét dwoc mot cach twong doéi
chinh xac trit lwong dong cta cac ting chia
nwéec, cda cac vung.

Trir lwong dong bién déi theo thoi gian phu
thudc vao sw bién déi cia diéu kién khi twong,
thay van. Trong danh gia trit lwgng dong phai
danh gid dwoc: diéu kién cung cap va thoat cua
nuwéc dwdi dat, sw bién ddi theo ndm, mua va
thang, sw dong gop caa trir lvgng dong vao dong
chay séng ngoi, dé tir d6 quyét dinh lwong nwéc
dwdi dit c6 thé khai thac va phwong thirc khai
thac hop ly virng bén nwéc dwdi dat.

Tuy nhién & nwéc ta trong mét s6 dw an, dé
tai khi danh gia trir lwong dong & mién ndi chwa
danh gia dwoc sy bién doi cua trir lwgng dong
theo thoi gian ma chi dwa ra mot con s tri
lwgng dong nuwéc dwdi dat twong ing véi tan
xudt 95% cia dong chay kiét cia song. Con sd
nay nho hon nhiéu trir lwong dong trung binh
nam cua nwéc dwdi dat. Phwong phap rat co
hiéu qua va phu hop dé danh gia trir lwong dong
& mién ndi la phwong phap phén chia biéu d6
thuy van trén song, va phwong phap tong luu
lwgng cdc mach nwéc con it dwoc 4p dung. Déi
vGi viing dong bang tir truée tdi nay & nwoc ta
trit lwong dong chi yéu dwoc xac dinh bang
lwong nwéc tham 14y theo kinh nghiém bang %
nao dé ctia lwrong mwa nam. O mot s6 dw 4n dé
danh gia trir lwong dong da tinh toan xac dinh
lwong cung cip thdm cho nwéc dwdi dat theo tai
liéu quan tric dong thai tir mot giéng theo

phwong Bindenman, song viéc 4p dung phwong
phap nay & mot s6 dw an con han ché, phwong
phap xac dinh lwgng cung cip theo tai liéu quan
trdc muwc nuéc tir mot giéng chi 4p dung cho
tang chira nwéc khéng ap, song c6 du an lai ap
dung cho tang chira nwéc ¢ dp, mat khac dé xac
dinh tri s6 nha nwéc khi 4p dung phwong phap
nay phai hut nwéc vao mua mwa dé xac dinh hé
s6 nha nwéc ctia déi bién thién muwc nwéc theo
mua , song trong phan lén tinh toan lai 4p dung
hé s6 nha nwéc ciia déi bao hoa thwong xuyén,
dwoc xac dinh theo tai liéu hit nwéc vao mua
kh6 ma khong c6 hiéu chinh.

Viéc danh gia trit lwong nwéc dwdi dit noi
chung va trit lwgng dong noi riéng cho cac vung
dong bang can dwoc tién hanh bang phwong
phap mo hinh, trong d6 m6 hinh khai niém dwoc
lam chinh xac qua viéc chay chinh ly trén co s¢&
tai liéu quan trac dong thai nwéc dwdi dat.

3. Cac ton tai va cac vdn dé cin d6i méi trong
danh gia triv lwrgng khai thac

Trit lwgng khai thac bao gom trit lwgng khai
thac khu vwc va triv lwong khai thac ctia cong
trinh.

3.1. Ton tai va sw cdn thiét déi moi trong ddanh
gia triv lwong khai thdc ctua viing

Trit lwong c6 thé khai thac cta vung la
lwong nwéce cé thé khai thac tir viing mot cach
bén virng, khong lam suy thodi can kiét nguon
nwéc, khong gy cac tac dong khong mong mudn
téi moi triweong: sut 1un mat dat, anh hwdng téi
hé sinh thai phu thudc vao nwéc dwédi dat, anh
hwéng téi skt dung nwéc trén dong mat, gay tri
s6 ha thap mwc nwéc qua mirc bom kinh té cua
cac ho khai thac khéng thé chap nhén, giy tranh
chip nguodn nuwéc.

Hién tai & nwéc ta hdu nhw chwa danh gia
dwoc trir lwong co6 thé khai thac khu vuc. Mot s6
du 4n diéu tra danh gia tai nguyén nwéc duwdi
dit ving nui va trung du da tién hanh danh gia
trit lwong c6 thé khai thac dwoc bang phan tram
cua triv lwgng dong dwoc xac dinh twong &ng
v&i tn xudt 95 % lwu lwong kiét ctua song. Nhw
trén chung toi da trinh bay, trit lwong dong xac
dinh theo phwong phap nay chwa phu hop.

Con ddi véi viing dong bang cac ting chira
nuwéc cb dién tich phan bo rong va gan nhw lién
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tuc trén toan vung, song trong danh gia trir
lwgng c6 thé khai thac cho mot s6 tinh lai so do
héa cac ting chira nwéc 1a vo han va tinh toan tri
s6 ha thdp muc nwéc duw bao véi so do khai thac
chi bao gobm hé thong giéng khai thac trong tinh,
khong tinh t&i sw khai thac cda cac tinh lan céan,
nhw vay la khong hop ly

0 mot s6 dw an da ap dung phwong phap
mo hinh s6 d€ danh gia trir lwvong nwéc dudi dat,
song con nhiéu han ché trong thiét 1ap mo hinh
khai niém , dac biét trong xac lap cac bién va
diéu kién trén bién, dic biét chwa phan anh
dwoc hién trang khai thac. O nhiéu ving viéc
khai thac da dién ra tir1au va lvu lwong khai thac
ngdy mot ting, song trong tinh todn bang
phwong phap giai tich cling nhw mé hinh chwa
xét dé€n mot cach day du sw bién thién nay.

Trong danh gid trit lwong bang phuwong
phap cin bang thuwdng ap dung cong thirc (1):

Qu=Q+alt+ ) +Q, (M

Trong d6: Quke, Qa, Qe 1an 1ot 1a lwu lwong
khai thac, lvu lwong dong va lwu lwong cuén
theo; V,, Van 14n lwot 1a (thé tich) triv lwgng tinh
trong lyc va trit lwong tinh dan hoi; t1a thoi gian
khai thac. Trong nhiéu dw 4n & nwéc ta hién nay
trong tinh todn thuwong 13y thoi gian t bang
10000 ngay

Viéc chon thoi gian ¢t = 10000 ngay trong
tinh trit lwvong khu vue 1a khong hop ly, chi dung
khi quy hoach tai nguyén nwéc xac dinh thoi
gian khai thac nwéc dudi dat trong vung chi la
10000 ngay, sau dé ngirng khai thac nwéc duwdi
dat chuyén sang st dung ngudén nuwdéc khéc.
Thuc té & nwéc ta nhiéu ving nwdc dudi dat la
nguobn tai nguyén dwoc khai thac lau dai khéng
chi cho thé hé hién tai ma con cho mai sau.

Viéc khai thac hét trir lwgng dan hoi va mot
phén trit lwgng tinh 1a khong an toan, lam can
kiét nguén nwéc khong tinh téi sut 1dn, xadm
nhap min, 6 nhiém, ddng thoi khi tri s6 ha thap
muc nwéde 1on sé khong c6 kha nang khai thac
khi xét t&éi phwong dién ky thuét, kinh té.

D€ dam bao khai thic virng bén tai nguyén
nuéc dwdi dit trong tinh todn bang phuwong
phap cin bang, trit lwgng dong chi cé thé dwoc
14y bang mot phan trit lwgng dong cong trir
lwgng cudn theo (Pang Pinh Phic, 2013), trong
tinh toan thuc té thwong 14y bang 0,3 téi 0,7 triv
lwgng dong tuy thudc vao diéu kién dia chit

thuy van ciing nhw nhu ciu nwéc dwédi dat cho
duy tri dong chay toi thiéu cta séng ngoi va hé
sinh thai phu thudc vao nwéc dedi dat.

3.2. Ton tai va sw cdn thiét d6i méi trong ddnh
gid triv lwong khai thdc ctia cong trinh

Trong nhiéu ndm qua & nwéc ta nhiéu du an
tham do danh gia triv lwong khai thac phuc vu
thiét ké, xay dung cac cong trinh khai thac nwéc
dwéi dit da dwoc tién hanh, trong tinh toan
thwong ap dung céng thirc cdng dong déi voi
ting chira nwéc ¢6 ap phan bé vo han, cach ly
v&i cac ting chira nwée trén va dwdi va ap dung
cong thirc (2):

2,25at ot )
%= 47z?<0m In re +21: 4.Sil<m In( Z,ifat) (2)

Trong dé: Q,1a lwu lwong tai giéng tinh toan,
Qila lwulwong giéng thit i; rp va r;lan lwot 1a ban
kinh giéng tinh toan va khodang cach tlr giéng
tinh toan téi giéng can nhiéu tht i, t 1a thoi gian
tinh toan.

Tinh toan trén chi phu hop cho trwong hop
tang chira nwde c6 ap phan bd vo han, khong cod
thdm xuyén, trén vung bd tri cong trinh khai
thac nwéce tinh toan khong bi hodc chwa bi anh
hwéng cta céng trinh khai thac khac. Trong
treong hop khu viee bo tri cong trinh khai thac
nuwéce tinh toAn muc nwée dwdi dat da bi ha thap
do cac céng trinh khai thac dang hoat dong gay
ra, tinh toan phai ap dung cong thirc cho vung
dang c6 cong trinh khai thac hoat dong (Pang
Pinh Phic, 2013).

Trong phwong phéap nay tri s6 ha thip muc
nwdc tai thoi diém dw bao ¢, tinh tir thoi diém
dwa coéng trinh méi vao hoat dong bang tri s6 ha
thdp mwc nwéec tai thoi diém dwa cong trinh méi
vao hoat déng (t = 0) cong védi tri sé ha thap muc
nuwédc bo sung do cac giéng dang khai thac tiép
tuc khai thac va cac giéng méi giy ra.

Tri s6 ha thdp muc nwéc bd sung tai giéng &
thoi diém tinh todan dw bao dwoc xac dinh theo
cong thirc (3):

n-1
Sbs = Sbs, + > Sbs, (3)
1

Trong do6: Shs la téng tri s6 ha thip muc
nuwdc bd sung tai giéng tinh toan; Shs, 1a tri s6 ha
thap muc nwéc bd sung do chinh giéng tinh toan
ti€p tuc khai thac gay ra; Shs; 1a tri s6 ha thap
muc nwdc b sung tai cac giéng can nhiéu cho
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giéng tinh todn khi cac giéng nay tiép tuc hoat
dong. B6i véi cac giéng dang hoat dong tri s6 ha
thdp mwc nwée bo sung dwoc xac dinh theo cong
thirc (4).
Qo In( td +tk0
47T t,
Trong do6: Q, 1a lwu lwong tai giéng tinh
todn; tyla thoi gian tinh todn dw bao tinh tir thoi
diém hién nay; tx 1a thoi gian da khai thac tai
giéng tinh toan.
Tri s6 ha thip muwc nwéc bo sung do giéng
can nhiéu bat ky nao do6 giy ra dwoc xac dinh
theo cong thirc (5):

Sbs, =

Sbs, =

) (4)

Qi In( td + tki ) (5)
4.7T t

Trong do6: Q; 1a lwu lwong cua giéng can
nhiéu bt ky thi i; t; 1a thoi gian tinh toan dw
bao; ti; 1a thoi gian da khai thac tai giéng can
nhiéu tht i, (tinh tir thoi diém bit dau khai thac
tdi thoi diém hién tai).

Doi véi cac giéng méi chwa khai thac tri s6
ha thdp mwc nwéc bd sung do ban than giéng
tinh todn gay ra chinh bang tri sd ha thip muc
nwéc do chinh giéng gy ra va dwoc xac dinh
theo cong thirc (6).

_ 2,252atd ©)
47Km I
Tri s6 ha thap muc nwée do giéng tinh toan
gay ra cho cac giéng can nhiéu khac duoc xac
dinh theo cong thirc (7).
Q. 2.25at, 7
Son =g " r2 7)
Tinh toan theo phwong phap nay chinh la ap
dung phwong phap thiy lwc két hgp thay dong
lwe, trong d6 tri s6 ha thip muc nwédc bo sung

So

dugc xac dinh bang tinh toan theo phwong phap
thiy dong lwc, con tri s6 ha thdp mwc nwéc hay
chiéu sdu muc nwéc dong tai thoi diém dwa
cong trinh khai thdc mé&i vao hoat dong dwoc xac
dinh bang do thuc té. Két qua tinh todn s& gan
véi thuc té. D€ ap dung cong thirc ndy phai biét
dwoc thoi gian bién doi lwu lwong cla cac cong
trinh dang khai thac.

4. Kétluan

Tw phéan tich & trén cho thdy cac phwong
phap danh gia trir lwong nwéc dwdi dat da va
dang 4p dung & nhiéu dy 4n danh gia tai nguyén
nwéc & Viet Nam hién nay con c6 han ché, khong
phu hgp véi quan diém khai thac hop ly, vitng
bén tai nguyén nwéce. Viéc d6i méi hoan thién
phwong phap danh gia trit lwvgng nwéc dwdi dat
cho phu hop véi diéu kién thuce té & nwde ta hién
nay la can thiét.
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ABSTRACT

Innovating of groundwater reserve assessment in Vietnam
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Assessment of groundwater reserves plays an very important role in groundwater resources
management, exploitation and protection. This paper presents some limittations of dynamical
groundwater reserves and exploitation groundwater reserves assessment in Vietnam and proposed
some methods for improving the accuracy of calculation of groundwater reserves. Dynamic reserves in
mountain areas are better estimate by using hydrograpth or sum of outflows, meanwhile for porous
aquifer in delta areas, numerical modeling is the best choice to estimate dynamic reserves. In case of
exploitation reserve estimation of areas, sum of entrainment reserve and 0.3 to 0.7 of dynamic reserve
should be calculated. Finaly, for exploitation of wells, a coupled of hydraulics and hydrodynamic method
should be applied with related time and pumping rate of wells.



