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NOi DUNG VA PHUONG PHAP THE HIEN 

bO ban dO chu3n trOng meu Ira, dcinti gici 
· tai nouven mroc dUOi da't 

O NGUYEN VAN DAN, TONG NGOC THANH 

Lien doan Die'u tra va Quy ho{Jch tai nguyen nu6'c miln Bdc 

Cong tac dieu tra, danh gia tid nguyen nu<lc du·m dat hi¢n nay dang du<Jc triln khai m(,lnh mi. Ket qud 

dlt<JC th/ hi¢n trong h9 ban do tai nguyen nztUC Vil [a m9t b9 ph<J.n quan tr(}ng Cua bao CQO diiu tra d(fnh gia 
tai nguyen nrtuc drt6i dat. Cac bdn do tai nguyen nuuc duoi dat ty 1¢ nho (1 :500.000 ho(ic nho hun), ty 1¢ 

trung binh (1:200.000-1:100.000) va ty lef l<Yn (1:50.000-1:25.000 ho(ic [{/n hun) dU(lC i4P khi die'u tra danh 
gia khai quat, dieu tra danh gia t0ng quan Va dieu tra danh gill SO' b<J.tai nguyen nu<Jc du6i dat bdng nguiJn 

von ngan sdch. Du6i day ban ve' n<Ji dung va phuung phdp thl hi¢n cdc loq.i bdn d6 nay. 
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Phmmg phap danh gia di~u 
ki~n va phan t:lng clja chat 
thuy v~-.n 

Pluin tang dfa cluif thtiy l'(in Ii.I 
slf phan chia m~t dt <lta chat thuy 
van cua Hinh th6 nghien cl'ru ra cac 
don v! chlra nuoc va kh6ng chua 
nu6'c c6 S\! phfm b6 d!a ly k.hac 
nhau. Cho den nay, chua thong nhat 
duqc m(Jt nguyen tAc pMn tang b<? 
chu giai ban do tai nguyen nuoc 
duai dat, bai le dieu tra danh gia tai 
nguyen nu6c duai dat la m¢t van cte 
kh6. Nuoc du0i dat Ia m(lt thlfC the 
lu6n v~n dQng k.hong trlfc tiep quan 
sat duqc, n6 kh6ng nhCing lien quan 
v0i cac qua trlnh dja cMt dy ra 
trong !Ong oat ma con ca v6i cac 
qua trlnh ngoi;ii sinh. Hi?n nay, dang 
ton t.µ m(lt so phuong phap pMn 
tang dia chat thuy van nhu sau: 

0 Lien X6 ( cfi) thoi k1 dau do 
quan ni~m nuoc du0i dat Ia m(lt 
khoang san do d6 Dia chat thuy van 
la m<?t linh VlfC cua k.hoa h<;>c Dia 
cha't. Ban do d!a chat thuy van duqc 
xem nhu m9t ban do khoang san nen 
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khong can phai phan tang ma chi 
can danh gia d~c di~m d!a chat thUy 
van cua m6i m(>t phan v! dta tang 
d!a chat. Ban do dja chfit thuy van 
thtJc chat se Ia ban do dja chat tren 
d6 bieu dien cac di~m nu6'c. 

11ep theo xuat hi¢n quan ni¢m 
ve thanh h~ d!a chat thuy van duqc 
hieu la ~p hqp cac dat da c6 tfnh 
cMt dja chat thuy van giong nhau. 
Theo nguyen tk nay thl khong can 
chu y den ljch str phar tri~n dja chat, 
chi can phan chia ra cac thanh t~o bo 
rO'i, cac thanh t~o cacbonat, cac 
thanh t~o h,ic nguyen, cac thanh t~o 
bien chat, cac thanh t<~o xam nh~p ... 
D~c diem chua nu6'c trong cac thanh 
~o nay khac nhau, khi mo ta cac d~c 
diem cua chung thuO'ng dung thu~t 
ngfr "nu6'c trong cac thanh t~o ... ". 
Nguyen tttc nay chi thfch hqp khi l~p 
ban do dja chat thuy van rat nho. Vi 
d1:1 nhu ban do dja chfit thuy van ·ty l~ 
l/3.000.000 trong Atlas dja chat 
thuy van Vi~t Nam. 

Tiep theo xuat hi¢n va thjnh 
hanh nhat 6 Lien Xo va Dong Au 
phttong phap phfm tang dja chat 
thUy van theo dja ~ng dja chat nen 
con gQi la phuon.g phap dja ting dja 
chat thuy van. Dja ~ng dja chat 
thUy van duqc hieu la t~p hqp cac 
dat da c6 tfnh chat dja chat thtiy van 
(tfnh thim nuoc, tfnh chua nuoc ... ) 
tuong ttJ nhau nam ke tiep lien t1,1c 
tren m~t cat trong m¢t cau true dja 
cM't thuy van xac djnh. Nguyen tac 
pMn tang nay thfch hqp khi ve ban 
l~p do dia chat thuy van ty l~ trung 
blnh va dlng thinh banh 6 mroc ta 
tnroc 1990. 

·aic quan ni¢m 6 phvong Tay 
cho r!ng, nuoc duoi dat la m¢t phan 
cua nu6'c thien nhien nen duqc xep 
vao doi tuqng nghien CUu CUa thuy 
Van hQC Va ban d6 dja chat thuy Van 
fa ban do dat da chua nuoc. Trong 
cac moi tnrO'ng khac nhau mroc se 
v~n d¢ng khac nhau do d6 ban do 
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d!a cM"t thuy van phai phan anh 
duqc cac d~ng ton t<;li khac nhau cua 
nv6'c duOi dat. Ket qua nghien ct!u 
theo thien hu6ng nay, nam 1977 H<?i 
Thuy van quoc te (IAHS) va H¢i cac 
nha d!a chat thUy van quoc te (IAH) 
do UNESCO tai trq da cong b6 ban 
chti giai quoc te ban do d!a chat 
thUy van, theo d6 duqc chia ra 2 lo<.ti 
tang chUa nuoc: Nu6'c khe nm va 
nuoc lo hc5ng. Nguyen tAc nay thien 
V~ y nghta thtJC dt,1ng Cua ban do nen 
chi thf ch hqp cho ban do dia chat 
thuy van ty 1¢ 16n. 

Phuong pluip phan chia danh 

giti mite d(J gi<iu mt6c 

De danh gia muc d¢ giau nu6'c 
khi l~p ban do d!a chat thuy van c6 
th~ su d9J1g 1 ho~c t6 hqp 1-2 chi tieu 
sau day: Luu lu9ng cac m<;ich nu6'c 
(Q), l/s; ty luu ltrqng (q), ]/sm ho~c 

luu luqng 16 khoan (Q), l/s; h¢ so 
tham (K), m/ng ho~c h¢ so dlin cua 
oat da chua mr6'c (km), m2/ng va cac 
chi tieu khac nhu m6dun dong ngam, 
mo dun khai thac dtJ Mo ho~c 
m6dun khai thac tiem nang. 

Phan chia ting chua nu6'c theo 
muc d<) giau nu6c thuO'ng ap di,mg 
phuong phap 3 thang ho~c 5 thang. 
Phuong phap 5 thang Ia: Rat giau 
nuoc, giau nu6c, gfau nu6c trung 

blnh, kem giau mr6'c va rat kem giau 
nuac. Ok lo~i dat da kh6ng chua 
mroc kh6ng gQi fa tang chua nuoc. 
Phuong phap 3 thang fa: Gi~m nu6c, 
giau nuoc trung blnh, kem giau 
mroc. Oic lo~i dat da rat kem giau 
nuoc va kh6ng chua nuoc khong gQi 
la tang chua mr6'c. 

Ok chi tieu thong di..mg nMt d€ 
phan chia muc dQ giau nuoc ta lll'u 
lu9ng cac m~ch 1¢ va ty luu ltrqng 16 
khoan. Ok chi tieu khac chi tham 
k.Mo. 

D~ t6ng hqp danh gia muc d9 
gfau nuoc chung cho ca tang chlra 
nuoc dn t6ng hqp ket qua danh gia 
cac cong trlnh rieng bi~t sau d6 s~p 
xep tf nh tO<:l.n thong ke xac djnh cac 
gia tr! nho nhat, 16n nMt, gia tri 
thuemg g~p. gia tr! trung blnh va cac 
gia tr! th6ng ke khac dt xep chung 
tang chua nu&c vao 1 thang giau 
nuoc ho~c c6 the chia tang chua 
nu6'c ra cac vung c6 muc d9 giau 
nu6'c khac nhau. 

Phtin chia <If! lffng kholinR 
h6a va fo(li hinh Jroa Ju~c CtJ(l ntt6c 

D<? t6ng khoang h6a fa chi tieu 
q uan tr9ng duqc phan anh trong tat 
ca cac ban do dja chat thuy van. C6 
nhieu each lay cac gi6'i h<_ln de phan 
chia song deu ph<ii dva vao ml,lc ctich 
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su d1,mg mt& dt phan chia. Thong 
d1,mg nhat la phan chia nhu sau: 
N11ac sicu nh~t c6 d9 khoang h6a < 
0,1 g/l; Nu& nh~t c6 d9 t6ng khoang 
h6a 0,1 -1 g/l. De chi tiet e6 the phan 
ra nuoe rat nh~t (0,1 -0,5 g/l) va nuoc 
nh~t (0,5 -1 g/l); Nuac lq c6 d<? tcing 
khoang h6a 1- 3g/I. De chi tict c6 the 
chia ra nu& hoi lq (1- l,5g/l) va 
nu& lq (1,5 - 3 g/I); Nuac m~n c6 d9 
t6ng khoang h6a 3 -35 g/I. De chi tiet 
c6 the phan ra mr6c hai in~ (3- 1 O 
g/l) va mr6c m~n (10 - 35 g/l); Nu6'e 
mu6i c6 di? tdng khoang h6a > 35 
g/l; Khi xac dinh l0"1i hJnh h6a hQC 
cua nuac phai chU y Mn cac anion va 
kation e6 ham h.rqng Ian hcm ho~c 
bang 25% duang luqng .. 

I'htln c11ia chieu s<iu mite 

nu<lc dctoi dat 

Chi~u sau ml.Jc nu6c duoi dat 
c6 y nghia di xac d!nh thiet bi khai 
thac, danh gia tac d(>ng cua nu6'c 
ngam den eac qua trlnh dia chat nhu 
lay h6a Hinh th6, trUqt lo ... Ngoai ra 

con c6 y nghTa danh gia anh hu&ng 
c1cn xAy dl.Jng. Khi mlfc nu6c ngam 
thay d6i Ian d n phan ra thang chi~u 
sau de ve ban do, eac thang th6ng 
d1,mg nha't la: 0 - 5 m; 5 -lOm va > 
!Om each ffi~t dat. K.hi ffi\l'C fiUOC 
ngarn thay dOi khong Ian cCing c6 
th~ bi6u di~n bang cac dtrOn.g dang 
tri vc qua 1 ho~c 2m. S6 li~u de 
danh gia chi6u sau mlfc nuac ngam 
th6ng dyng nhat la mua kho ung v6i 
mlfC nl!OC thap nhat. 

Ni1i oung .• 1 phJcmg phap the 
hi'Jn h9 b:'in clo t~1i nguycn nuoc 
dtroi dar 

Nhitng •·al1 de' chung 

Th6ng thuong khi l~p b<? ban 
do tai nguyen nu6'c, thanh l~p cae 
lo~ i ban do nhu: Blm do tai fo~u t1wc 
le; ban do cac d i~m nu6'c; b{m d6 
dia chat thuy vlln; ban do tiem nang 
mr6'c duoi dat; ban do cMt luqng 
nu6'c du6'i dat. 

Trong tn1ong hqp dieu ki¢.n dia 
chat thuy van don giiln cac ban do 
thlr 4 va 5 c6 thti chong len ban do 
thlr 3. Nhu v~y. biin do thlr 4 va 5 
duqc xem nhu ban do phy trq. Trong 
truang hqp di6u ki~n dja chat thuy 
van rat pht'rc t~p, trong m~t dt ton 
t~i nhieu tang chua nuoc c6 the 
thanh l~p ban do rieng cho cac tang 
chua nu6'c (moi tang cht'ra me& bj 
phU c6 l ban do rieng). TntOn.g hqp 
dieu ki~n dja chat thiiy van phuc li;tp 

va c6 rnt'rc d¢ nghicn ct'ru t6t c6 th~ 
thanh l~p them cac ban do ph1:1 rrq, 
nhu ban do d¢ sau the ntun nu6c 
d116'i dat, ban do thuy dang cao, thuy 
dang ap, ban do d¢ dAn nuoc (km), 
ban do hi~n tr~ng o nhi~m nguon 
nu6c, ban do phan vung muc d¢ ti! 
bao v~ nuoc duai dar. .. 

N(>i dung va phuang phap the 
hi~n ban do tai nguyen nu6'c du6'i 
dat tren the gicri ding nhu a nu6'c ta 
Mu thong nhat a nhiing phuong 
phap sau day: 

PhU(Jng phap nen, phuong 
phap the hi~n quan tr9ng nhat c6 the 
bi~u di~n bang mau sac khac nhau, 
tong mau kbac nhau, net tJai c6 
huong va mau sac khac nhau, bang 
cac dam c6 kf hi¢.u va mau sac khae 
nhau ... Phuong phap ntn thuOn.g 
dilng de bieu dien cac n¢i dung 
chfnh cua ban do nhu: Di~n phan b6 
cua eac phan vi dja chat thuy van, 
mt'rc d9 giau nu6'c cua chUng, d¢ 
t6ng khoang h6a va thanh ph~n h6a 
hQc nu6c duoi dat, d(> dAn. cae d~i 
Juqng mMun cung cap, m6dun tru 
luqng khai thac di,r bao ... 

Phu(Jng phap du&ng, the hi~n 
cac lo~i ranh gi6i dja chat thuy van, 
ranh gi6i th~ch h9c, d<? khoang h6a, 
cac dlrt gay kien t<;tO, eac dtrOng 
dang trj m6dun, d~ng trj chieu day, 
eac dubng thuy d~ng cao, thuy dang 
ap, phucmg dong ehay nuoc du6i 
dat... 
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PlnrfJng phap diein, the hi~n 
bang cac kf hi~u phi ty 1¢. de th6 hi~n 
cac yeu to dja chflt (cac uon nep, the 
nAm); cac diem suat 1¢ ti! nhien va 
nhan t~o nucrc duoi dat, cac doi giau 
nuoe eye bQ, cac di€m thoat ho~c 
hap thu eye b<? nuac duoi dat, cac 
diem bieu dien cac qua trlnh dja 
chat nhu pMu karst, truqr lo, soi 
ngfim, lun m~t dat. .. 

P/iu(Jng phap sO, th€ hi~n cae 
so li¢u d~c tnrng cua cae diem suat 
1¢ nucrc nhu luu luqng, ml,l'e nucrc, 
ct<? h~ thap ... 

Tren co so n¢i dung nay, 
phuong phap the hi¢n, thanh i?p ncn 
cac lo~i ban do nhu: 

Bdn d6 tai li~u thJ!c ie: 
phan anh tat ca cae d<;lng Cong tac 
dicu tra danh gia. vj trf eac ditm 
cong tr'inh dieu tra danh gia. Ban 
d6 tai li¢u thlfe te duqc bieu dien 
chu yeu (J d~ng diem, m¢t it a 
d<;lng duong. 

D~ng duang M bieu <lien cac 
tu yen khao sat rihu 1¢ trlnh khao sat, 
tuycn do dia v~t ly, cae duOn.g d&n 
trong cae tuyen c1o trac dia, tuyen c1o 
m~t dt song ... 

D~ng di6m duqc the hi¢n phi ty 
19 d6 bi6u <lien vj trf cac cong trlnh 
dieu tra danh gia nhu: Di~m khao 
sat, cac diem 1¢ m.r6'e, cac 16 khoan. 
h6 dao, cac diem tam c6ng tac thf 
nghi¢m tham, cac diem lay miiu, 
quan trac, do thuy van, cac diem do 

dja v~t ly ... 
cac diem khao sat khac nhau, 

cac n(>i dung dieu tra danh gia khac 
nhau phan bi¢t voi nhau chu yeu 
bang kfch thu6'c, kf hi~u. so hi¢u va 
mau s~c 

Bdn do cac dilm nu6'c, pban 
cinh toan b(> eac diem nuoc va cac 
thong tin co lien quan vcri chung len 
ban do duqc th€ hi~n chU yeu a 
d~ng diem va d~ng so. 
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D<;tng diem dling de phan anh 
toan b¢ vi trf cac diem nuoc da mo 
ta bao g6m cac suat 19 nuoc tl! nhien 
Va nhan t<;tO, cac C6ng trlnh k.hai 
thac ntt6'c, di€m khao sat cac ngu6n 
mr6c m~t nhu song, h6, dam liiy. 
cac ditm mr6c khac nhau duqc 
phan bi¢t nhau bang hrnh dang va 
kfch thu6'c dia ki hi¢u. D~ng s6 
dung M bieu th! so hi~u diem nu6c, 
ki hi¢u phan vj d!a tang dja chat 
thuy van va cac thong so d~c trung 
cua di~m suat 19 mr6'c nhu luu 
Iuqng, d¢ hi;i thap, ml;!c nu6c tinh, 
d¢ khoang h6a, nhi~t d¢, d¢ sau 
cong trillh ... 

Bdn do df,a chat thuy viin, ban 
d6 quan tn;mg nhflt cua bQ ban d6 tai 
nguyen mr6c, n<)i dung va phLCong 
phap the hi¢n duqc xac dinh theo 
phuong phap phan tang d!a chat 
thuy van 

0 phuong phap phan tang thco 
thanh h¢, m~tu sac 6 d<;tng n6n duqc 
dung de bi6u th! SI! phan bo cac 
thanh h~ khac nhau, sau c16 the hi¢n 
cac yeu to khac 6 d<_lng ducrng va 
d~ng di~m. 

0 plurong phap dja tang dia 
chat thuy van, n:iau dteqc th€ hi¢n 
di~n phan b6 cua cac phan vi d!a 
chat thuy van tLCong t!ng v6i tu6i dja 
chat cua dat da chua nuoc. Ok 
thanh ti;io khong chua nLCoc - b!ng 
cac net tnii dc;>c ngang c6 mau tuong 
t!ng v6'i tudi d!a chat. 

0 phuong phap phan tang theo 
d~ng t6n tC;ti cua nu6'c du6'i oat, mau 
s~c duqc bi€u thi sl,( phan b6 d~ng 
ton t~i cua nu6'c dLCoi <lat: NLCoc t6n 
~i trong cac khc nili clla dat da -
mau xanh Ia cay; nu6c t6n t~i trong 
cac 16 h6ng gifra cac h~tt cua dat da 
- mau xanh da trO'i; dat da khOng 
cht!a nLC6'c ho~c chva nu6c rat kcm -
mau nau. 

Tong mau duqc bi€u difo muc 
d(> giau nuoc cua tang chua nu6'c, d9 

d~m cua mau tang thco muc d¢ giau 
nude cua tAng chtra mr6'c. 

Di?n phlln b6 cua cac dia tang 
dia chat thuy van con duqc bi~u 
di6n bang cac net trai mau ghi 
tlCO'ng dtrO'ng VOi kt hi~U th~ch hQC. 
Ngoai ra, d~ phan bi~t tang chUa 
mroc 11Q v6i tang chva nuoc kia 
bil.ng ranh gi6i va kf hi¢u tang 
chua nu6'c. 

Tren ban do d!a chat thuy van 
6 d~_mg nen con c6 the the hi?n d(> 
t6ng khoang h6a bang cac dom 
mau da cam, th~mh phan h6a .h9c 
b~ng cac net tr<li duang s9c c6 
huong va mau khac nhau. Ngoai 
ra, tuy theo tlnh hlnh c1,1 th~ co 
th~ bi~u ditn chieu sau phan bo 
ml,(c nu6'c, tfnh tham cua <lat da 
chua nuoc. 

D<:tng duang tren ban do dja 
cha't thuy van dung d~ bi~u <lien cac 
lo~ i ranh gi6i (ranh. gioi cac tang 
chva nu6c, ranh gi6i cac vung c6 d¢ 
giau mr6'c khac nhau, ranh gi6'i 
thanh phan h6a hQc, d(> t6ng khoang 
h6a cua nu6'c), bifo <lien cac duang 
dftng tr!, cac dut gay kien t~o. cac 
doi giau nuoc c1,1c b¢ khong th~ thi 
hi~n theo di?n tfch do ty 1¢ ban 
do, .. . 

D~ng di~m va so tren ban do 
dja chat thuy van dung M bifo <lien 
cac diem nu6c va thong so ca ban 
cua chUng, cac gia tr! !rung blnh 
nhLC modun dong chay, khoang 
Chi6u Sau the nam ... 

Bdn do tie'm ming nu<lc duoi 
dti.t, duqc thanh l~p trong truO'ng 
hqp ban d6 ctia chat thLty van khong 
chua d~rng duqc cac th6ng tin nay. 
Trong tru(mg hqp cl6 phLCong ph<\p 
n6n thuang de bieu <lien gia tr! 
m6dun dong chay ti! nhien bang 
mau st\c, btmg d6m va net trai
m6dun trfr ltrqng khai thac dt,r bao, 
mOdun trfr luqng tiem nang nuoc 
duoi dat, brtng khung lchoanb djnh 

di¢n tfch - trii luqng khai thac da 

duqc tham do. 

Bdn do chat lu<fng nu<lc du6i 
dti.t, dLrqc thanb l~p trong tnr0ng 
hqp bc'm d6 dja cMt thuy van khOng 
chua dl,(ng het thong tin nay. Trong 
truO'ng hqp d6 phuong phap nfo 
bitiu dien thanh phUn h6a hQC CUa 
nuoc - bang mau, d9 t6ng khoang 
h6a bang net chi:li, cac vung nuoc 
duoi dat bj nhiem btin - btmg cac 
<lorn. 

Ngoai 3 ho~c 5 ban d6 chfnh 
tren day c6 th~ thanh l~p them cac 
ban do ph1,1 trq 6 cac d~ng: Thanh 
l~p rieng cho I tang chva trong 
tn.rang hqp bi phu ho~1c thanh I~p 
thco cac n<?i dung nghien cuu sau 
nhu phan vling muc d¢ ti,( bao v¢ 
nLC6'c dLCoi dat, phan vtmg khai 
thac ... 

Ok mi;it dt dja chat thuy V[U1 

dvqc thanh l~p kcm thco ban do d!a 
chat thuy van (ban do chung). M6i 
ml)t ban do c6 th6 c6 I ho~1c l s6 
m~t dtt thco cac pht!O'ng di~n hlnh 
nhilt Ia sao cho c6 the ph1\n anh 
dVQ'C cau true cua tat ca cac phan vj 

dia chat thlty van phan chia. 

Ok ban do d6u c6 ch(1 giai di 
kem. chu giai duqc sap xep thco 
trrnh II! cac thOng tin bitu dien CJ 

dc,mg nen, d<;tng duO'ng, d~ng diem 
cac th6ng tin chi c6 trcn m~t clc va 
cac kf hi~u khac. 
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