Tap chi KHKT Mo - Pia chdt, s6' 50, 4/2015, tr.48-58

SU HINH THANH VA QUY LUAT PHAN BO NUGC KARST
O VUNG PONG BAC VIET NAM

NGUYEN VAN LAM, HOANG VAN HOAN, Truwong Dai hoc Mo - Pia chat
HA CHU HA LONG, Truong Cao dang Cong nghiép Phiic Yén, Vinh Phiic

Tém tit: Trén co sé nghién cuu cau tric dia chat, dia chat thuy van, dia hinh, dia mao va
khi tuwong thiy van; bai bdo trinh bay cac dac diém vé sy hinh thanh, quy ludt phdn bé karst
va nudc ngam karst ving pong bdc Viét Nam. Bdc diém va diéu kién hinh thanh karst ving
nghién ciru gom cdc diéu kién chinh nhw: sw c6 mdt da hoa tan, khe nirt, mede va sw vin
dong cua nudc; két hop voi cac diéu kién khi hgu thudn loi cho qua trinh hinh thanh va phat
trién karst. Qua cdc déic diém tang trit, van déng, dong thdi, thanh phan héa hoc nwde trong
cac thanh tao cacbonat va trén co sé két quad nghién cuu dac diém dia hinh dia mao, cdu
triic dia chat, cdc tdc gia da phdn chia nwée ngam karst vimg Péng bdc thanh 6 viing. Nude
ngam karst ving Péng bdc Viét Nam cé triv leong khai thac tiém nang twong déi lom
(khoang 10.271.210 m3/ngay) nhu’ngphan bé khdng dong déu. Loqi hinh héa hoc cia nudc
ngam chu yeu lién quan dén qud trinh hoa tan, rira liila cac da, nguon cdp la nwde mua,

nwdc mat, mién thoat \a cac mang xam thuce dia phuwong.

1. Mé diu

Céac thanh tao cacbonat & ving Pong bac
Viét Nam phan bd trén dién tich khoang 21.052
km? (khong ké dién tich cac dao) [4], pho bién
& Tuyén Quang, Ha Giang, Cao Bang, Lang
Son, Thai Nguyén, Bic Kan, Quang Ninh, c6
tudi dia chit tir Cambri dén Cacbon - Pecmi.
Trong céc thanh tao cacbonat phét trién nhiéu
khe nirt, hang hc karst mat va ngam 16n. N6 1a
moi trudng chira nude rat tot, dic biét 1a dbi vai
vung khi h@u nhiét déi Viét Nam. Mat khac,
chat luong nudc ngam trong cic thanh tao
cacbonat kha tot nén da va dang khai thac sir
dung dé phuc vu cho céc nhu cau phat trién
kinh té x3 hoi khac nhau. Cong tac nghién ctru
karst & Viét Nam bat dau vao nhitng nim 30
cua thé ky XX dé phuc vu cho viéc khai thac
khoang san 1a chi yéu, nudc ngim trong céc
thanh tao cacbonat méi dugc quan tdm tu
nhirng nam cudi cua thap ky 50. Cong tac diéu
tra, danh gid nudc ngam trong ving karst dugc
tién hanh dudi nhiéu hinh thtc, véi cac muyc
dich khac nhu: phuc vu an uéng sinh hoat, xay
dung cac cong trinh thuy logi, thuy dién, giao
thong...
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2. Cac diéu kién hinh thanh, phat trién karst
& ving Pong bic

Qué trinh hinh thanh va phat trién karst
ving Péng bic Viét Nam hoi tu da 3 diéu kién:
c6 mdt cac da hoa tan, nudc, khe nit. Ngoai ra,
qua trinh ndy con lién quan rat nhiéu dén sy
van dong cua nudc va diéu kién khi hau cua
vung.
2.1. Vi tri vang nghién ciru

Ving nghién ciru nam ¢ phia Pong bic
Viét Nam, phia bac giap Trung Qudc, phia dong
gidp Bién Pong gom cic tinh: Quang Ninh,
Lang Son, Bic Giang, Thai Nguyén, Bic Kan,
Cao Béng, Ha Giang, Tuyén Quang, Phu Tho,
Yén Bai va Lao Cai.
2.2. Cic thanh tao cacbonat ¢ Pong bic Viét
Nam

Su ¢6 mit cua cac da hoa tan 1a diéu kién
rdt quan trong dé tao thanh qué trinh karst. O
bong bac Viét Nam c6 nhiéu loai cac thanh tao
carbonat dugc hinh thanh vao céac thoi ky dia
chit khac nhau khac nhau, c6 thé ké dén cac
loai sau day [4]:
2.2.1. Cac thanh tao carbonat tuéi Cambri,
Ocdovic - Silua



C6 dién phan bd khong rong & Pong bac
Viét Nam. Cac d4 nay ton tai trong doi phirc
nép 1561 song Hong, khu vuc Ha Giang va Thai
Nguyén. Cac thanh tao carbonat nay da bi bién
chat va c6 chiéu day khong 1on (khoang tur 200
den 300m). CAc thanh tao carbonat tudi Cambri
cdu tao phan 16p mong hodc dang tring ca,
thanh phan khoéng dong nhat. Thanh phan h(’)a
hoc cua céac da nay nhu sau: CaO (33,0 +
54,94%), SiO2 (0,55 + 1,89%). Vo¢i dac dlem
ndi bat cua cac da cacbonat cua h¢ tang nay la
bi bién chit manh, con lai mot luong rat it nén
khong c6 ¥ nghia 16n trong viéc tao karst.

Céc thanh tao carbonat tudi Ocdovic - Silua
rat it gdp trong ving, ching chi tao thanh timng
dam nho hep. P4 c6 cau tao phan 16p hodc dang
khdi, d6i chd cau tao dang thdu kinh. Cac thanh
tao carbonat nay ciing bi bién chat. Thanh phan
hoa hoc cua da: CaO (36 + 53%), SiO. (0,16 +
21,64%), AlOz (0,12 + 1,81%), Fe.O3 (~
0,3%), MgO (0,85 + 1,02%). Loai da nay gap
nhiéu & Tong B4, Ha Giang. Chinh sy phan 16p,
xen kep trong cac trdm tich lyc nguyén nay,
cong v6i thanh phan cacbonat chiém luong
khong cao nhu trén nén it c6 y nghia trong viéc
phat trién karst.

2.2.2. Ca&c thanh tgo carbonat Pd véi tudi
Devon

Thanh tao carbonat tudi Devon phat trién
rat rong rai & Pong bac Viét Nam, nhu & phic
nép 16m séng Gam, phirc nép 16i Ha Lang, Béc
Can. D4 c6 chiéu day tir 400 + 500m. D4 co cau
tao phan 16p mong, doi chd cdu tao soc dai.
Thanh phan héa hoc: CaO (31 + 53,26%),
Al;03 (0,24 + 0,5%), Fe.O3 (0,11 + 0,8%),
MgO (0,67 + 19,56%). Ciing tuong ty nhu cac
thanh tao carbonat tudi Cambri, Ocdovic -
Silua, ham luong cacbonat trong da khong
nhidu nén it c6 y nghia trong viéc phat trién
karst.

2.2.3. Cac thanh tao carbonat tuéi Cacbon -
Pecmi

Thanh tao carbonat tudi Cacbon - Pecmi
phan bd rat rong rai ¢ Pong bac Viét Nam va
tao thanh nhitng khdi 16n ¢ Pdng Vin - Méo
Vac, Nguyén Binh, Ha Quang, Bic Son, Ha
Long. P4 ¢6 mau xdm sang, cdu tao khdi va
kha dong nhét, d6i chd cé cau tao trimg ca. Da

¢6 chiéu day 16n tir 1300 + 1500 m. Thanh phan
héa hoc: CaO (52,55 + 55,07%), SiO2 (0,05 +
0,44%), Al,03 (0,17 + 0,32%), Fe:03 (0,1 +
0,78%), MgO (0,3 + 1,3%). Vi thanh phin
cacbonat cao hon cic thanh tao carbonat cac
tudi dia chat khac nén cé y nghia 16n trong viéc
phat trién karst.

2.2.4. CAc thanh tao carbonat tuéi Pecmi

Cac thanh tao nay c6 dién phan bd hep tai
khu vuc Bong Van, Meo Vac (Ha Giang), Lang
Son, Cao Bang P4 c¢6 mau xam sang, cdu tao
khéi, d6i chd ciu tao phan 16p. Cac da nay chi
con lai nhitng khéi s6t nho nén y nghia dbi véi
qua trinh karst khong dang ké.
2.3. Nuéc

Nudc 1a nhan t6 hoa tan quan trong trong
qua trinh hinh thanh karst. Tai nhitng vung c6
nhiéu nudc, qua trinh hoa tan xay ra manh me
va ¢c6 tée do 16n. Nhing vung nay thuong nam
& dong bang va ven bién nhu Quang Ninh. Phan
16n céc thanh tao carbonat trong khu vuc nay bi
ngdp nudc thuong xuyén hodc ngap nudc dinh
ky, nén cac hang dong ngdm, séng ngam rat
phat trlen Nhiing vung co6 it nudc, muc nudc
ngdm nam dudi sau, qua trinh hoa tan xay ra
cham hon. Day la khu vuc Bong Van, Méo Vac
(Ha Giang). Tai day, quan sat dugc it hang
dong vi nudc ngam rét it. Sau con mua nudc
thuong rat hét xudng sau theo cic khe nit va
dut gay, sau do dich chuyen ngang ra song hodc
sudi. Cac soéng, sudi ngam trong khu vyc nay
cling it nuéc va muc nudc nam ¢ do sau lon
khoang 200 + 500 m. Tai khu vuc Lang Son,
Thai Nguyén myc nudc ngdm nam gan bé mait
hon so v6i Ha Giang. Qua trinh hoa tan tai day
cing xay ra tuong d6i manh, tao thanh nhiéu
hang dong ngam co chira nuéc & ving Bic Son,
Binh Gia (Lang Son), ving V6 Nhai, Dinh Hoa
(Thai Nguyén).
2.4. Khe nut, dut gay

Cac khe nut va dat giy 1a duong dan nudc
vao trong d4 nén qua trinh karst phat trién manh
doc cac dut gdy va khe nut kién tao. Tudi cua
dut giy dong vai tro twong dbi 16n ddi voi qua
trinh hoa tan. Trong ving Péng bic Viét Nam
hé théng dut gdy TB - DN la nhiing dut giy cb
nhét nén cac dang dia hinh karst lién quan véi
hé théng dit giy nay ciing 1 nhitng hang dong
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cb. Cac hang dong nay cha yéu c6 tudi Neogen
va hién da duoc ning cao twong dbi khoang
50 + 100m so v&i bé mit déng béng. Vi du, tai
vinh Ha Long, dong Thién Cung va hang Pau
Gd hién nam trén do cao khoang 60m so véi
mit bién. Cac hang nay hoan toan kho can va da
ngimg phat trién. Tai viung Lang Son, nhiéu
hang dong ¢ Bic Son va Binh Gia ndm trén do
cao 16n ciing 13 nhiing hang dong cb tuong tu.
Céc hang nay hoan toan khong chira nudec.

Cac dut gay phuong DB-TN va & kinh
tuyén 13 nhimg dat giy tré & Dong bic Viét
Nam. Céc dat gdy nay da dugc chiing minh 1a
¢ biéu hién hoat dong hién dai (Holocen) [4,
7]. Cac hang dong lién quan véi 2 hé thong dit
gdy nay 1a nhitng hang tré (tudi Dé tr) va c6 do
cao twong dbi nho. Tai ving Quang Ninh cac
hang dong nay thép, con bi ngdp nude. Tai
ving Pong Vin, Méo Vac hang dong tré khong
nhiéu vi it nuéc nén qua trinh hoa tan kém. Céc
hang lién quan véi 2 hé théng dut giy nay déu
1 nhitng hang thap, khong chira nudc vi cac
khe ntt c6 d6 mé 16n lam nude rat xudng sau
vao long dt.

Nhu vy, c6 thé nhan dinh, dac diém phan
bd cia karst theo phuong nam ngang la do déc
diém phéan bd va tudi dut giy quyet dinh. Doc
cac dirt gy theo huéng TB-PN phan 16n 1a cac
hang ¢6, c6 do cao 16n va khong chira nudc.
Doc cac dat gy, khe nat BDB-TN va a kinh
tuyén phan 16n 1a cac hang tré, c6 d6 cao tuong
d6i nho va trong nhidu trudng hop c6 chira
nuéce. Nhimg diéu nay thay rat rd va dién hinh
tai ving Bic Son, Binh Gia (Lang Son), V5
Nhai (Thai Nguyén). Riéng tai vung Méo Vac
cac hang tré nay khong chura nudc vi dut gy tré
dan nudc theo khe nut xudng do sau 16n 200 +
500 m.

2.5. Diéu kign khi hgu

Khi héu la didu kién thic day toc dé qua
trinh phat trién karst. Viét Nam nam ¢ ving
nhiét déi gié mua nén qué trinh karst xdy ra
tvong d6i manh va nhanh. Cac yéu t6 quan
trong 1a luong mua va nhi¢t do trung binh nam
thac day qua trinh hoa tan, 1am tc do phat trién
karst xay ra kha nhanh trén toan vung Dong
bac.
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3. Pic diém nwéc ngdm ving karst Pong bic
3.1. Pdc diém tang triv nwdc

Nudc karst phan bd rong rii ¢ Dong bic,
chung khong tao thanh hé thong thuy dong luc
théng nhat trong toan khdi cacbonat ma chi tang
trlr, van dong trong cac khe nut, hang héc, 16
héng tao nén cac dai, cac d4i chira nude khe nirt
riéng biét [8]. Cac két qua thng ké va khao sat
cho thay:

- Nude karst ¢6 chiéu sdu tang triv rat khdc
nhau va co quan hé chat ché voi do cao, mirc do
phdn cdt cua dia hinh karst: trén cac kiéu dia
hinh cao nguyén karst chiéu sau muc nudc
ngam trong cac thanh tao cacbonat tai cac 16
khoan (16 khoan) thuong kha 1ém, dat 30 + 60m,
nhu & cao nguyén Son La, Pong Vin - Méo
Vac... Chiéu sau gip déi chira nuéc ciing kha
16n, c¢6 thé tir 80m dén trén 100m. Nguoc lai &
céc thung ling hodc cac canh dong karst ngoai
vi chiéu sdu muc nude nho, chi vai ba mét, doi
khi con gip nuéc tu trao ra khoéi miéng 16
khoan, nhu cac 16 khoan ¢ khu vuc Mao Khé,
Trang Bach tinh Quang Ninh; La Hién, Pdong
Bam tinh Thai Nguyén... Cac sb liéu théng ké
cling cho thy, nhin chung tir Tay bic xubng
Pong nam chiéu sau gip doi chira nude, chiéu
sdu muc nude tinh tai cac 16 khoan trong cac
ving karst giam dan, ciing theo hudng nay ty 1¢
cac 16 khoan gip nuée, luu lugng nudc cia cac
16 khoan ting 1én.

- Mikc d¢ giau muwde trong cdc thanh tao
cacbonat co quan hé kha chat ché voi ty Ié cac
thanh tao carbonat trong mdt cat dia chat:
nhitng vung trong mat cat dia chat co ty 1€ céac
thanh tao carbont cang lon thi muc do giau
nudc cang cao. Trong cdc nhom thanh tao
carbonat da phan chia thi cac vung d4 carbonat
thudn khiét, nhu cac vang v6i sy phd bién cua
céc da carbonat tudi C - P va T2 ¢6 murc do chua
nuée t6t hon nhitng ving ma c6 cac thanh tao
carbonat nam xen kep trong cac da khac. Nhiéu
mach nudc chay ra tir cadc hang karst ctia cac da
cacbonat tudi C - P ¢6 luu luong dén hang
nghin /s nhu hang nuéc M6 Ga, Mat Rong tinh
Thai Nguyén; dong chay sudi Lé Nin tir hang
Picpo, tinh Cao Béng...

Nhén dinh nay cting dugc minh ching tai
Thai Nguyén di nghién ctru 29 16 khoan trong



da cacbonat tudi C - P, trong d6 chi c6 2 15
khoan nghéo nudc con t6i 21 16 khoan giau va
rit gidu nude, mot sd 16 khoan co ty luu luong
dat trén 101/s.m; Tai Quang Ninh cling da thi
nghiém dia chit thay van (BCTV) trong 19 15
khoan, két qua cho thay 2 15 khoan ¢6 luu luong
(Q) < 1l/s, 7 16 khoan ¢c6 Q = 1 =+ 5l/s, 5 16
khoan c6 Q =5 + 10l/s va c6 3 16 khoan c6 luu
luong trén 101/s, trong d6 c¢6 mdt 16 khoan ¢
lvu lugng trén 20l/s; Trong cac thanh tao
carbonat - luc nguyén mirc do chira nudc kém
hon. Két qua thong ké 30 16 khoan thi nghiém
hat nude cho thdy c6 40% s 16 khoan c6 luu
luong xep vao thang ngheo va rat _ngheo nudc,
30% s6 16 khoan x€p vao thang giau va 30% sb
16 khoan xép vao thang rat gidu nudc [4].

Trong céc thanh tao carbonat xen kep trong
da bién chat ciing c6 muc do chira nudc kém
hon. Két qua thong ké 28 15 khoan thi nghiém
trong thanh tao carbonat loai nay cho thay: c6
33,3% s 10 khoan ¢6 luu lugng Xep vao thang
nghéo va rat nghéo nude, 38% s 16 khoan co
luu lugng xép vao thang rat giau, 16% sb 16
khoan giau nudc va 11% s 16 khoan c6 luu
luong thang chura nuge trung binh.

- Nuorc ngdm karst khong tao nén mot hé
thong thuy dong luc théng nhdt VA lién tuc:
trong toan bd khdi da cacbonat ma tao nén cac
dai, cac tang chira nudc khe nut karst riéng biét
(diéu nay duoc minh chimg qua viéc xac dinh ty
1¢ khoan thanh cong tim thdy nudc ngadm o
vung karst, ty 1€ thanh cong chi dat 1/5 + 1/3
ctia nhiéu dy an tim kiém tham do tir trude t6i
nay). Muc d¢ chira nudc trong cung mot loai
hinh thanh tao carbonat cling rat khong dong
déu. Cac 16 khoan gidu va rat g1au nude thuong
chiém ty 18 rat cao, ty 1& cac 18 khoan c6 luu
luong xép vao cac thang nghéo va rat nghéo
nudce ciing cao. Trong khi d6 ty 1¢ cac 16 khoan
¢6 luu lugng xép vao thang chira nudc trung
binh rat thip, nhiéu ving ty 1& nay bang khong.

- Murc do chira nudc doc theo cac doi pha
iy kién tao (dirt gdy kién tao), cdc ddi tiép xiic
giita da carbonat voi cdc da khdc, cac mang xam
thuc, cac phan dia hinh thdp thirong phong phii
hon: cac két qua khao sat, khoan tim kiém, thim
do nudc tai cac khu vuc khac nhau da chung
minh va cho thay 13, vi du nhu két qua khao sat

cia doan DCTV 47 ¢ vung Dinh Ria (Ninh
Binh) cho thiy, c6 t6i 70% sb cac diém 16 nude
co luu lwgng Q > 10l/s phat hién trong da
carbonat phat trién karst phan bd doc theo dirt
gay kién tao. Cang xa doi huy hoai cua dut giy
kién tao thi sb lwong cac diém 16 va luu luong
cac diém 16 déu giam di 16 rét. Tuong ty & ving
Tam Diép ty luu luong cac 16 khoan doc theo
d6i huy hoai kién tao 16n hon 2l/sm. Con tai
ving Mao Khé -Trang Bach cho thiy cac 15
khoan trong cac d6i huy hoai kién tao dén do
sau 138 + 168m van con gip khe nit hang hoc
karst...

3.2. Dic diém nguo”‘n cung cdp, vin dong,
djng thdi va thodt ciia nwéc ngam ving karst
Déng bic Viét Nam

* Nguon cung cdp cho nuwéc ngam ving
karst chii yéu la nwéc muwa: Piéu nay duogc
minh chimg ngoai viéc thong qua két qua quan
tréc dong thai mot s6 mach nudc karst Sy cung
cap truc tlep ctia nudc mua cho nude karst duge
quan st rat 1 & cac ngudn 10 nudc chdy ra tir
cac hang dong karst. Vi du, tai hang Mé Ga
(Thai Nguyén) chi sau mot vai tran mua binh
thuong, luu luong ngudn 16 da ting 1én 10 lan,
tir 700 + 8001/s 1én 7.0001/s. Sudi Lé Nin (Cao
Bang), nudc chay tir hang Pac Bo ra sau vai tran
mua luu lugng cling tang 1én tir 400 + 5001/s 1én
4.000 + 5.0001/s; M6 nudéc B6 Ngoam (Tuyén
Quang) luu lugng ciing ting 1én gan 10 1an sau
cac tran mua; hodc tai cau Bo Pai (Lang Son),
vao mua khé hiu nhu khéng co dong chay,
nhung khi mua xudng, nudc phun 1én dén vai
tram U/s.

Trén co s& cac két qua phan tich thanh phan
ddng vi bén Deuteri (*H) va Oxy 18 (*®0) cua
c4c mau nudéc lay tir cac 16 khoan (nit né Karst),
c4c sudi chay ra tir nfii da voi (nwdc mat) ving
Pong bac va nude mua 2008. Tir cac két qua
nghién ciru dong vi ¢ thé khang dinh rang:

- Nuéc ngam ving karst Pong bac Viét
Nam c6 nguon géc tir nuéec muwa khu wvuc.
Thanh phan dong vi Deuteri va Oxy 18 cua
nuéc ngam khu vuc nghién cau ¢6 mdi quan hé
5°H = 6.03 880 - 7,14 va cia nudc khi tuong
dia phuong c6 dang &°H = 8,07 &80 + 10,23
(hinh 1).
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Hinh 1 Két qua phan tich thanh gh&q dong vi bén ciia nuwde ngam, nuoc mat va nudc mua viung
Dong bac; Mar-08, DS: két qua mau lay vao mua kho; Aug-08, RS: két qua mdu lay vao mua mua,
LMWL: thanh phan dong vi bén cua nuoc khi tuwong dia phuong [1]

- Thanh phan dong vi phong xa Triti trong
hau hét cac mau nuéc cua khu vuc nghién cau
dao dong trong khoang tir 3 dén 4 TU, dic trung
cho nudc ¢é tudi “hién dai” ¢ Viét Nam chung to
thoi gian tir bo Cap dén xuat 16 cua nudc ngam
nghién cau la ngan [1].

- Nudc viung karst Bong bac Viét Nam ¢
thé phan thanh ba loai trén co so gia tri thanh
phan ddng vi Cacbon 13. D6 1a nuéc trong khu
vuc sinh thai c6 tham thyc vat day lam ting
thanh phan céc hop chat Cacbon vé co (DIC) va
thanh phan dong vi Cacbon 13 cua DIC nghéo
nhat. 6 1a nudc khu vuc khong c6 hoic tham
thuc vat nghéo nan 1am cho thanh phan DIC
nguon goc hiru co trong nude khong cao va °C
dao dong trong khoang tir -10,5 dén -9,4%o. Do
1a nwéc mat cua cac sdng - sudi hoic hd, giau
thanh phan dong vi Cacbon 13.

- Thanh phan dong vi Cacbon 13 trong DIC
c6 thé str dung nhu mot chi thi dé danh gia mirc
d6 dé ton thuong ngudn nudc ving Karst do cac
hoat dong nhan sinh.

* Ddc diém déng thdi

Cac két quad khao sat thyc dia cho théy,
dong thai nudc karst bién ddi rit manh va cé
mdi quan hé chit ché vai cac yéu té khi tuong.
Cu thé nhu, sau nhiing tran mua vura va lon, luu
luong cic ngudn 16 nudc karst ting 1én rat
nhiéu, c6 thé dén 10 1an hodc 1én hon nhu cac
ngudn 16 : Mo Ga, P6 Ngoam, Cau Bo Dai.
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Ciing tuong tu vdy, tai diém quan tric diém 10
42 ciua doan DCTV 47 trong da voi Taaag & Ninh
Binh, tir ngay 22/04/1976 dén 27/08/1976 mach
hoan toan kho can, nhung sau khi xuét hién vai
tran mua, luvu luong mach nuéc do duoc 144
I/s. Bic diém dong thai cac mach 19 dugc thé
hién ¢ hinh 3.

* Nuéc ngam karst vin dong theo cdc
phuong khac nhau

Quy ludt van dong cua nudc karst phu
thudc vao dia hinh, mang xam thyuc dia phuong.
Tuy ting khu vuc quy luat van dong cé thé
duogc phan lam 3 hodc 4 d6i1 khac nhau: Do1 thu
nhat, d6i van dong théng dimg; D61 thu hai,
thuong duoc goi 1a dé1 muc nudc bién dong
theo mua hay doi Epi karst; Béi van dong tho
ba, d6i van dong nam ngang dia phuong va Déi
van dong thu tu, déi tuan hoan sau. Nhin chung,
huéng van dong cua dong chay ngdm co xu
huéng vé cac mang xam thyc dia phuong.

Trong cac diéu kién cung cdp cua nudc
ngam ndi chung, nuwéc ngam karst ndi riéng thi
yeu t6 khi hdu, trong do yéu 16 mua ‘mang tinh
chdt quyét dinh. Co thé coi mua 1a yéu t6 quyét
dinh dén van dong va dong thai cua nudc karst
vung Dong bac Viét Nam hay c6 thé noi quy
luat dau tién sy van dong ciia nudc ngam karst
Dong bic Viét Nam 13 sy van dong cua nudc
ngam karst gin chit voi yéu t6 khi hau, tham
chi 1a thoi tiét cia timg ving.
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Hinh 2. Két qua quan trac luu heong mot s6 mach 19 trong viimg nghién cieu nam 2009; a) tram
Meo Vac, Ha Giang; b) tram Nguwom Ngao, Cao Bang; c) tram Pac Po, Cao Bang;
d) tram Bo Ngoam, Tuyén Quang

Quy ludt van dong thw hai la mién thodt
ciia nuée karst Pong bdc Viét Nam la mang
xdm thye cia cdc dia phwong va cudi cing la
Vinh Bac Bé. Cdc két qua khdo sat di cho thdy:
d6i véi cac khdi karst ving Quang Ninh thi
nudc trong cac khdi nay thoét ra cac song Bach
Dﬁng, b4 Bac va vinh Ha Long; ddi véi cac
khéi karst thuoc Lang Son & phan Béc thi song
Ky Cung chinh 14 noi thoat chii yéu, con phan
Nam nudc thoat chi yéu vao song Thuong;
nudc karst ving Cao Bang chu yéu thoat ra
song Bang Giang, ciing nhu nuée karst cua khoi
da voi Bic Son, nudc karst chay ra tir chan cac
nui rdi tao thanh cac dong subi va do vao séng
Bing Giang; nudc tur cac khéi karst thugc cao
nguyén Dong Vin - Méo Vac thoat chu yéu ra
song Nho Qué va thoat theo cac hang dong (cac
song sudi ngam); nudc tr cao nguyén Yén

Minh - Quan Ba chii yéu thoat ra song Mién;
nude karst trén cao nguyén Muong Khuong -
Bic Ha - Simacai chii yéu thoat ra song Chay;
nudc karst khu vuc Tuyén Quang - Bic Kan
chu yéu thoat ra song Lo va song Gam phuong
thirc thoat gidng voi khéi karst Bic Son.

Nhu vay, quy luat tht hai trong van dong
ctia nudce karst ving Pong bac 1a nude thoat ra
cha yéu vao cac dong soéng lén cua ving.
Phuong thuc thoat ra theo cac phuong thic

khac nhau c6 lién quan voi dic diém dia chat
(xem hinh 3).

Sw van dong cua nudc trong cac khoi da
karst hoa con phu thugc chat ché voi cac yéu 16
dia chat: Thanh phén thach hoc, dia tﬁng, hoat
dong kién tao, cdu trac dia chat cling nhu lich
sir phat trién dia chit ciia ving.

53



Hudng dong chay |:| Soéng va tén séng

Hinh 3. So do6 phdn ving va huéng van dong cua nudc karst vung Dong bdc Viét Nam
(theo dé tai KC08-19/06-10)

- Tai Pong bic Viét Nam céac thanh tao
cacbonat gip hau hét trong cac dia ting. Tuy
nhién, tdp trung hon ca 1a dia tang Carbon -
Permi. P4 v6i Carbon - Permi twong ddi thuin
khiét, thanh phan cacbonat canxi chiém chu yéu.
Vi vay, khi da bi pha v& do cac hoat dong thang
trAm va udn nép ciing nhu cac tac dong khac din
dén thanh tao cac dé6i dap v& thuén tién cho nudc
van dong theo cac khe nut. Do d6, thuong tao
nén cac kiéu dia hinh karst dién hinh, trong d6 c6
nhiéu hang dong 16n ddi khi c6 do dai hang
nghin mét cao tir 30 dén 50m, rong tir 30 dén
40m (dong Tam Thanh, Nhi Thanh, Nguom
Ngao) nhiéu hang dong c6 nudc chay quanh nam
(Nguom Ngao, Mo Ga) mot s6 chim séu tao
thanh cac dong sudi, song ngdm nhu & Pdong
Van, Yén Minh...).

Céac thanh tao cacbonat con gip phd bién
trong dia ting Devon va Cambri. Tuy nhién,
trong cac dia ting nay thi cacbonat chi 13 cac
tap xen kep voi dat da tram tich khac nhu céat
két, bot két, sét két hodc phién sét. Pa voi kém
thuan khiét hon va thuong phan 16p mong hon
so voi cac da voi Cacbon-Permi. Cac hoat dong
kién tao, tao nén cac dut gdy, cac ubn nép
khong chi pha v&, huy hoai da v6i ma pha vo tat
ca cac da trong tang tao cac kénh din nudc

54

khong chi trong da voi ma tat ca cac dat da. Vi
vay, cac hoat dong pha huy cia nudc dién ra
kém hon, da khong tao nén cac hinh thai karst
dién hinh va cting khong tao nén cac hang dong,
cac subi, song ngam 16n nhu trong da voi
Cacbon-Permi.

Céu tric dia chdt va cac hoat dong tan kién
tao: da co tac dong 16n sy van dong cua nudc
karst ving Dong bic. Khdi karst Bic Son va
khoi karst cao nguyén Bong Vin -Méo Vac déu
co tudi Cacbon - Permi ciu tao khoi. Song,
viing cao nguyén Pong Vin - Méo Vac ludn
dugc nang 1én do cac hoat tan kién tao di lam
cho nuéc karst bi hit xudng rat sau. Poi véi
khéi karst Bic Son thi cac hang dong vao mua
mua li thuong tuén nude ra cac cua hang dudi
chan nui roi tap trung thanh cac dong sudi chay
trén mat do vao séng Thuong hodc song Bic
Giang va song Ky Cung ma khong chay ngam
nhu ¢ Pong vin - Méo Vac...

4. Pic diém thiy dia héa va chit lwong nuéc
ngam karst ving Pong bic

Dé nghién ciru déc diém thuy dia hoa, cac
tac gia da thu thép, tong hop cac két qua phan
tich cac mau nudc cua nhiéu phuong an va dé
an dleu tra danh gia tai nguyén nudc ngam va
mot sb két qua diéu tra DCTV phuc vu cbng tac



tim kiém, tham do, khai thac cac mo khoéang san
da tién hanh trong may chuc nim qua do Nganh
Dja chat thuc hién. Mat khac, trong qua trinh
thyc hién dé tai KC.08-19/06-10, cac tac gia da
tién hanh ldy va phan tich trén 250 mau nudc.
Tir céc két qua phan tich thanh phan co ban cua
nudc, cac tac gia di tién hanh hé thong héa cac
két qua phan tich thanh phan hoa hoc theo biéu
dd Brotski theo cac tip mau khac nhau. Két qua
cho thdy: cac ving khic nhau, nudc karst co
dac diém khac nhau. Nhin chung nudc nhat, do
tong khoang héa M = 0,25 + 0,4g/l, trr ving
ven bién Quéang Ninh nudc b1 nhiém min, M =
3 + 18g/l. Vung nudc nhat loai hinh héa hoc
chu yéu 1a Bicachonat, bién d6i trong khoang
150mg/1 dén 265mg/l. Ving nudc man loai hinh
héa hoc chu yéu 1a Bicacbonat - Clorua hoic
Clorua; do ctng 3 + 6 mgdl/l; pH = 6,5 + 8,0.

- Tong khoang héa cuia nudc trong cic
thanh tao cacbonat c6 tuéi C-P nhin chung 16n
hon cacbonat c¢6 tudi Devon va 1én hon
cacbonat ¢ tudi Cambri.

- Trong céc thanh tao cacbonat tudi C-P, tong
khoang hoéa cua nudc c6 xu hudng giam tir vung
nuéc karst Quang Ninh dén Bac Son dén ving
nudc karst Pong Khé - Trung Khanh va cudi
cung 1a viing nude karst Dong Vian - Méo Vac.

- Trong thanh tao cacbonat tudi C-P, tong
khoéng héa cta nudc trong cac mau nude lay tir
cac mach 16 va cdc mo6 nude nhin chung nho hon
tong khodng hoa ctia nuéc ldy tir cac 16 khoan.
Nguoc lai, ddi voi cac thanh tao cacbonat tudi
Devon thi tong khoang hoa ctia nudc 1y tir cac
mach 16 va cac mo nudc lai 16n hon.

- Téng khoang héa cua nudc trong cac
thanh tao cacbonat bién d6i theo mua khong
manh. Gilra 2 mua tong khoang hoa cua nudc
c6 bién doi nhung hau hét chi nim trong pham
vi cung thang khoang héa da phan chia.

- Nudc trong cac thanh tao cacbonat c6 loai
hinh chu yéu 1a nuéc Bicacbonat.

- Trong céc cation thi ion Canxi chiém vai
tro chu yéu.

- Nudc trong cac thanh tao cacbonat Dong
bic Viét Nam c6 ndng d6 cac ion thir yéu (NOy
, NOz", NHq4*, Fe?*, Fe®") nhin chung rat nho,
nhiéu miu nude hau nhu Véng mat céac ion sit,
amon, nitorit.

- Céac nguyén t6 vi lugng trong nudc cac
thanh tao cacbonat ndi chung c6 ndéng do rat
nhd. Méc du, nudce trong cac thanh tao cacbonat
cb6 méi trudng oxy hoa rat thuan loi cho sy di
chuyén cua cac ion kim loai nhu Cu, Pb, Zn...

T cic dic diém thuy dia hoa cho thiy
nudc trong cac thanh tao cacbonat ving Pong
bac Viét Nam c6 ngudn gbc rira liia, khi hau,
dia hinh (d6 cao, muc d6 phan cit), thanh phan
va tinh chét ctia dat da c6 vai trd chu yéu trong
su hinh thanh thanh phan héa hoc cta nudc.

5. Trir lugng nuée ngam vung karst

Pé danh gia tiém nang trir lugng nuoc
ngam vung karst Pong bac phuc vu quy hoach
khai thac str dung nudc va phét trien kinh té caa
cac dia phuong. Dé tai da tién hanh danh gia trir
lugng nuéc ngam ving Kkarst riéng cho tung
tinh [4]. Cac dai lugng tinh toan Ia trir lugng
tinh, trit lwgng dong tu nhién va trir lwgng khai
thac tiém nang.

Bang 1. Két qua tinh triz liong 11 tinh viing karst Péng bdc

Trit lugng tinh

Trit lugng dong tu nhién Trit lugng tiem nang

m Khu vye (mngdy) | (%) | _(mngay) %) (m°/ngay)
1 Ha Giang 240.205 20,60 925.602 79,40 1.165.807
2 Cao Bfing 260.946 21,52 951.836 78,48 1.212.782
3 Lao Cai 84.002 10,16 743.167 89,84 827.168
4 Yén Béi 150.372 8,94 1.530.861 91,06 1.681.234
5 Phu Tho 117.258 18,35 521.823 81,65 639.081
6 Tuyén Quang 450.398 16,86 2.221.144 83,14 2.671.542
7 Thai Nguyén 147.164 35,36 269.015 64,64 416.179
8 Bic Can 146.447 16,46 743.488 83,54 889.934
9 Lang Son 139.087 22,05 491.625 77,95 630.713
10 Bic Giang 6.040 14,17 36.574 85,83 42.614
11 Quang Ninh 26.096 27,72 68.060 72,28 94.156

Téng 1.768.016 19,29 8.503.194 80,71 10.271.210
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6. Phan viing nwéc ngdm vang karst Pong
bic Viét Nam

Trén co so théng ké cac két qua diéu tra,
tham do, khai thac nuéc da tién hanh trén ving
bong bic. Cac dic diém tang trir, van dong,
dong thai, thanh phan héa hoc nudc trong cac
thanh tao cacbonat va trén co s& két qua nghién
ctru dic diém dia hinh dia mao, cdu tric dia
chat, cac tac gia phan vung nudc ngam karst
ving Poéng bic Viét Nam (hinh 4), chi tiét cho
cac vung nhu sau [5]:

6.1. VUng nudc karst Quang Ninh (ving 1)

Nudc karst chu yéu ton tai trong cac thanh
tao carbonat tudi C-P, c6 dién phan bd khong
lién tuc, doc theo cac dut gay dia phuong hinh
canh cung kéo dai tir Udng Bi dén Péng Triéu.
Céc dai da voi C - P c6 muc d6 phat trién karst
rat manh. Chiéu siu phat trién karst dat dén
120m. Thanh phan hoa hoc ctia nuée chu yéu la
Bicachonat voi M < 0,5g/1. O mot s6 16 khoan
ven bién gdp nudc Clorua - Natri, v6i M =3 +
18g/1.

6.2. VUNg nuwdc karst Bic Son (Ving 2)

Ving ndy cdu tao chu yéu boi cac da co
tudi Cacbon - Pecmi, Pecmi. Cac da nay c6 cdu
tao khdi hodc phan 16p day, da chua it tap chat
nén thuan 1¢1 cho qué trinh hoa tan. Tai cac khu
vuc nay qua trinh hoa tan xdy ra manh tai céc
khe nut va dat gay phuong TB - DN, Dong bac
- TN. Céc hang dong cb tai diy déu nam trén
nhimg d6 cao kha lén va kh6 can khong co
nuoc. Cac hang dong tre nim & gan mat day
thung liing va nhiéu hang c6 chtra nude. Chiéu
sau phan bd nudc ngam karst dat den 100m. N-
udc karst trong viing Bac Son chu yéu van dong
va ton tai trong khe nit hang hdc karst cua da
voi tudi C-P, phan bé rat rong & Bac Son, Hiru
Liing, thanh phé Lang Son kéo sang La Hién,
V6 Nhai, Thai Nguyén. Nuoc karst 6 khu vuc
nay c6 tong khoang hoa nho, hau hét cac mau
nudéc cho M <0,5g/1, loai hinh Bicacbonat
Canxi. Modun dong ngam ciia cac thanh tao C-
P dat 6 + 9 I/s.km?,

6.3. Vung nwdc karst Péong Khé - Trung
Khéanh (vung 3)

Pay 1a khu vyc phat trién cac da voi co tudi
D, C - P, P,. Cac d4 voi ndy ciu tao phan 16p va
c6 su xen 1an véi cac 16p silic, sét voi. P4 voi
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chtra nhiéu tap chit sét nén qua trinh hoa tan
xay ra yéu hon. Nudc karst & ving Dong Khé -
Trung Khanh van dong, tdn tai trong cac khe nut
hang hdc karst ctia cac thanh tao cacbonat c6
tudi C-P, P2, phan bd rong rii & Pong Khé,
Trung Khanh, Hoa An, Ha Lang,... tinh Cao
Bang, thudc luu vuc song Béng Cac tai ligu
tham do cho thay, & vung Cao Bang karst phat
trién manh dén d6 sau 80 m. O cac d6 sau 40 +
45 m nude kha phong phi. Khu vue Ha Quang,
chiéu sau phén bd nude ngam rat 16n va thudc
dang khan khiém nuéc. Cac 16 khoan cho ty luu
lugng 0,1 + 0,3l/s.m. Nudc nhat (M < 0,51/s),
loai hinh chii yéu la Bicachonat Canxi. Nudc
karst & ving ndy chu yéu duoc bd cép tir nude
mua.

6.4. Ving nwéc karst Pong Vin - Méo Vac
(vang 4)

Pay 1a khu vyc phan b chu yéu cia cac da
vOi Cacbon - Pecmi, doi chd xen 1an it da voi
Devon, Cambri giira (e2). Cac d4 nay c6 ciu tao
khéi, thanh phan dong nhit va chira it tap chat
sét, nhiéu noi da bi hoa hoa phan bd rong rai
trén dia ban huyén M¢o Vac va Déng Van, tinh
Ha Giang va thudc luu vuc song Nho Qué. Pay
1a loai d4 rat thuan loi cho qua trinh hoa tan nén
tai ving Pong Vin, Méo Vac tao thanh nhiing
dia hinh caru kich thuéc 16n va phan bd trén
dién kha rong.0 ving nay nudc dudi dit nim
kha sau, cac hang hdc khong chi thu hat nuoc
Mua, ma ngay ca nudc mat cing bi hut xuong
Nudc ngam karst trong vung nhin chung c6 chat
luong tdt, cac mach nudc xuat 16 khong nhiéu,
cha yéu doc song Nho Qué, Iuvu lugng nho, trir
mot s6 mach nude ¢ khu vuc Pong Vin. Do dia
hinh ving phan cat manh nén karst phat trién
theo phuong thang dtmng rat sau (300 + 450m),
c4c 16 khoan khoan sau dén 160 m chi co thé
gap hang khong chtra nudc hodc chi gip duoc
nudc karst treo.

6.5. Ving nwoc karst Yén Minh - Qudn Ba
(vung 5)

Trong ving nay phat trién cac da voi tudi
Devon. Trong cac da nay co6 cac 16p kep silic.
Nudc karst & day chu yéu chtra va van dong
trong cac thanh tai cacbonat ¢ tudi Devon (D1
hé tang Ban Thing, D1 hé ting Khao Loc).
Nude karst phan b trong cac d6i nirt né, hang



karst & d0 sau 40 ~ 80m, muyc nudc trong cac 16
khoan tiy thudc vao diéu kién dia hinh va dao
dong trong khoang tir 1 dén 7m. Nudc co do
khoang hoa nho (<0,4g/1). Loai hinh chu yéu 1a
Bicachonat Canxi, chat lwong nuéc dap Gng
nhu cau cép nude cho sinh.

6.6. Ving nwoc karst Lao Cai - Phu Tho
(vang 6)

Ving nuée karst nay khong phan bd tap
trung nhu cac vung nudc karst néu trén ma
ching nam rai rac tr Lao Cai (Sa Pa, Cam
Puong), Yén Béi (T L&, Subi Rang) dén Phu
Tho (Thanh Son) va thuong bi cac trim trich tré
hon phu 1én trén, chi bat gip trong cac 16 khoan.
Cac thanh tao cacbonat ¢ day chu yéu 1a cac tap
da voi hoa hoa co tu01 cd (PR2) trong hé tang
song Hong va cac hé tang khac mirc do phat trién
karst kém.

Miuc do chia nudc trong cac thanh tao
cacbonat trong vung karst nay kém hon cac
vung khéc. Luu lugng cac mach nudc khong
16n chi vai I/s. Hién da c6 nhiéu 16 khoan gip
nudc ngam karst ¢ do sau tir 80 dén 130m.
Nudc c6 chat luong tt, tong khoang hoa cua
nude tr 0,06g/1 dén 0,27g/l. Nudc chu yéu
thudc loai hinh Bicacbonat ¢6 thé str dung phuc
vu cap nude sinh hoat.

Két luan

- Céc thanh tao cacbonat & Pong bic Viét
Nam phéan bd trén dién tich 21.052 km?, phat
trién tap trung trong 3 giai doan dia chit chinh
la Paleozoic som, Paleozoic gilta va Paleozoic
mudn - Mezozoic sdém. Cac thanh tao nay cé
dic diém phan b khong gian va khoi luong
cling nhu thanh phan khéc nhau va dugc xép
vao cac phéan vi dia tang chinh: Hé Cambri, hé
Ocdovic - Silua, hé Devon, hé Cacbon - Pecmi,
hé Triat va hé Kreta.

- Céc thanh tao cacbonat c6 thanh phan
cacbonat chiém wu thé c6 mirc do chira nuée
phong phu hon d6i véi cac d4 cacbonat xen kep
cac thanh tao luc nguyén hoac cac da khac. Cac
da cacbonat tuéi Cacbon - Pecmi phat trién
karst manh m& hon cac da c6 tudi ¢d hon. Doc
cac d6i pha huy kién tao, cac doi tiép xtc voi
cac da khac, mang xam thyc, céc phén dia hinh
thip thudng nudc ngam karst phong phu hon.

- Mua 13 yéu t6 quyét dinh d&én su hinh
thanh, van dong va dong thai cua nudc ngﬁm
ving karst Dong bic Viét Nam, hay noi cach
khac la quy luat van dong cua nudce ngam ving
karst gan chit voi yéu t6 khi hau, tham chi 1a
thoi tiét cua tung vung. Mién thoat ctia nudc
ngam ving karst Dong bic Viét Nam la mang
xam thyc cia cac dia phuong va cudi cung la
Vinh Bic Bo. Chiéu sdu phan bd cua nudc
ngdm vung karst c¢6 lién quan chit ché dén
mang xam thyc dia phuong va qua trinh phat
trién karst. Nudc ngam karst ving Pong bac
Viét Nam dugc phan thanh 6 vung c6 cac dac
diém riéng vé kha ning tang trir, van dong,
dong thai, thanh phﬁn hoéa hoc nudec...

- Sy hinh thanh va vén dong cua nudc
ngdm vung karst co lién quan chit ché véi
thanh phan thach hoc, ciu trac dia chat va céac
hoat dong kién tao. Nu6c ngam Karst trong céc
thanh tao cacbonat dién ra qua trinh hoa tan
manh mé hon trong cac thanh tao xen kep céc
da khac. Nudc ngam trong cac thanh tao
cacbonat c6 tudi Cacbon - Pecmi c6 do tong
khoang héa 16n hon do tong khoang héa cua
nuéc ngdm trong cac thanh tao cacbonat tudi
Devon va 16n hon trong nudc ngam & cac thanh
tao cacbonat tudi Cambri - Ocdovic. Do téng
khoang héa ctia nudc ngdm & cic mach 16 nho
hon & cac 16 khoan.

- Nudc ngam ving karst Pong bic Viét
Nam c¢6 nguén géc tr nwdc mua. Khi hau, dia
hinh, tudi va thanh phﬁn thach hoc cua cac da
hoa tan c6 vai tro chi yéu trong su hinh thanh
thanh phan héa hoc ciia nuée. Trong cac thanh
tao cacbonat ham luong HCOg3  trong nudc
ngdm c6 xu hudng giam dan tir Lao Cai dén
Quang Ninh; ham Iuwgng SO4~ va Cl" lai ¢c6 xu
huéng ting dan. Ham luong cla cac nguyén to
vi lugng trong nudc ngam ving karst nhd hon
trong cac thanh tao khac.

- Nudc ngdm ving karst Pong bic Viét
Nam c6 trtr lugng dong tu nhién dong vai tro
chu yéu, dat 8.503.194 m®/ngay (chiém 80,71%
trir lugng khai thac tiém nang); trr luong tinh
dat 1.768.016 m3¥ngdy (chiém 19,29% trit
luong khai thac tiém nang); nhung phan b
khéng déu, khu vuc tinh Tuyén Quang c6 trit
luong khai thac tiém nang 16n nhét, dat
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2.671.542 m*ngay, khu vyc tinh Béc Giang trit
lugng khai thac tiém nang chi dat 42.614
m®/ngay.
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ABSTRACT

Formation and distribution of karstic water in northeastern Vietnam
Nguyen Van Lam, Hoang VVan Hoan, Hanoi University of Mining and Geology
Ha Chu Ha Long, Phuc Yen Colleege of Industry

Based on the studies of geological structure, hydrogeology, topology, geomorphology and
meteorology; this article presents the characteristics of the formation, distribution of karst and
karstic water in Northeast Vietnam. Characteristics and formation of karst conditions of the study
area consists of the conditions such as the presence soluble rocks, faults, water and the movement of
water; combined with climatic conditions favorable for the formation and development of karst.
Through these features storage, movement, dynamics, chemical composition of water in carbonate
formations and on the basis of research results topographical features geomorphological, geological
structure, the authors have divided karstic water in Northeast into 6 regions. Karst groundwater
Northeast Vietnam has the potential exploitable reserves are relatively large (approximately
10.271.210 million m%/d), but not evenly distributed. Type of groundwater chemistry is mainly
related to the dissolution process, driftwood, karstic water in Northeast is recharged by rain water
and surface water. Drainage areas are the network domain local erosions.
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