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DE XUAT CAC MO HINH, GIAI PHAP CONG NGHE KHAI THAC
BEN VUNG NUGC KARST PHUC VU SINH HOAT O CAC VUNG NUI
KHAN HIEM NUOC PHIiA BAC

Nguyén Tiép Tén

Vién Khoa hoc Thuy loi Viét Nam

P Hung Son

Céng ty Cé phan Tw van dich vu Tai nguyén mede va Bién doi khi hdu mién Bic

Tém tat: Vang ndi khan hiém nwéc gom 95 xa thuge 14 tinh mién nii phia Bac 1a khu vic phan
bo chi yéu cac thanh tgo Carbonat dé tgo thanh hé thong karst cé diéu kién tham va chira nuréc
tét. Tuy nhién, do c¢é dia hinh cao, phan cat mgnh 1am cho kha nang trit nwée kém, néc bi thoat
rat nhanh theo hé thong khe ni#t, hang hoc karst ra mang heéi xam thiee dia phirong tao nén sy
khan hiém nueée, gay khé khin cho doi séng cua nhan dan. Nhiéu gidi phdp khai théac meéc phuc
vu sinh hoat da duwoc ap dung va dia mang lai hiéu qua nhdt dinh, gidi quyét nhitng khé khan
trong cugc Song thuong ngay Cua nguoi dan. Tuy nhién, do nhifng tdc dong cua qua trinh phat
trien kinh té xa héi, tdc dong cua blen doi khi hdu, do cong tdc vdn hanh, quan Iy chua phi
hop...nén cac giai phap, moé hinh Cap nuéc hién nay chira dam bao tinh bén viing, ddn dén tinh
trang thiéu nuréc sinh hoat. Hé khac phuc tinh trang trén nhém nghién cizu dé xudt ap dung 7 mod
hinh véi 28 giai phap khai thdac nwoc Karst phuc vu sinh hoat cho ngwoi dan ¢ cac vang nii
khan hiém nuéc phia Bdc sé cd tinh bén viing hon.

Tir khoa: Nuéce karst, ving nii khan hiém nwéc, mé hinh khai thac, giai phap khai thac

Summary: The water-scarce mountainous region includes 95 communes in 14 northern
mountainous provinces, an area mainly distributed with Carbonate formations that easily form
karst systems with water infiltration and storage conditions. However, due to the high terrain
and strong fragmentation, water storage capacity is poor, water drains very quickly through the
system of cracks and karst caves into the local erosion network, creating water scarcity, causing
difficulties for people's lives. Many water exploitation solutions for daily life have been applied
and have brought certain effectiveness, solving difficulties in people's daily lives. However, due
to the impacts of socio-economic development, the impact of climate change, inappropriate
operation and management,... current water supply solutions and models do not ensure
sustainability, leading to a shortage of domestic water. To overcome the above situation, the
research team proposed to apply 7 models with 28 solutions to exploit Karst water to serve the
daily needs of people in the water-scarce Northern mountainous areas, which will be more
sustainable.

1. DAT VAN DE riéng van dang 1a van dé thach thuc ddi véi
cac nha khoa hoc va quan ly. Ly do khan
hlem nudc 0 day la (1) trong vung khong co
tlem ning vé nguon nudc, (2) c6 kha nang vé
ngudn nhung diéu kién khai thac rat kho
khan Va phuc tap. Tuy thudc vao kha nang

Hién nay, mé hinh, cong ngh¢ khai thac, bao
vé va phat trién bén viing ngudn nudc &
vung karst néi chung va karst & vung cao noi

Ngay nhan bai: 09/5/2024 ctia mdi quoc gia ma md hinh, cong nghé
Ngay thong qua phan bién: 17/6/2024 khal‘ thac va bao vé phat trién bén ving
Ngay duyét dang: 02/8/2024 ngudn nudc karst s€ khac nhau.
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O nuéc ta, khu vuc mién nai phia Bic phd
bién cac thanh tao cacbonat, dia hinh phan cat
manh, rit kho khin vé ngudn nudc cung cap
cho sinh hoat, ddc biét vé mua kho. Do do,
vi€c danh gia duogc thuc trang va hi¢u qua hoat
dong cua cac mo hinh, gidi phap khai théc
nuéc dudi dit (NDD), xac dinh tiém ning cac
ngudn nude Karst tai cac ving nai khan hiém
nudc phia Bic, dé tir d6 dé xuit duoc cac mod
hinh, giai phap cong nghé khai thac va bao vé
hop Iy sé rat co y nghia.

2. KHU VU'C NGHIEN CUU

Khu vyc nghién ctru gdbm 95 xa thudc 14 tinh
mién ndi phia Béic: Cao Bang, Bic Can, Théi
Nguyén, Bic Giang, Lang Son, Pha Tho,
Tuyén Quang, Ha Giang, Hoa Binh, Lao Cai,
Yén Bai, Lai Chau, Dién Bién, Son La (hinh
1) thudc ving ndi cao, khan hiém nuéc phia
Bic duoc ciu tao chil yéu bai cac da cacbonat.
Dia hinh rat hiém tro, phan cat manh c6 d6 cao
bién dbi tir 5 m dén 3.143 m. Huong chu dao
ctia dia hinh ¢ phia Pong Béc 1a vong cung
quay chiéu cong vé phia Pong, Pong Nam,
con phia Tay Bic 1a TB-DN. Khu vuc nghién
ctru ¢6 khi hau can nhiét d6i am. Mua néng
tring v&i mua mua kéo dai tir thang 4 dén
thang 10. Mua lanh trung vé1 mua kho kéo dai
tir thang 11 dén thang 3 nam sau. V& luong
mua, phong phti nhat 1a khu vuc trung tim
Viét Bic - Hoang Lién Son véi lugng mua
binh quan hang nam 1.800+2.400mm, vung
Tay Béc khoang 1.800+2.000mm, ving Dong
Bic it hon, khoang 1.400+1.600mm. Toan
ving ¢6 dic diém chung 13 luong mua tap
trung chu yéu vao mua mua chiém 69+91%
luong mua ca nam.

Ving nghién ctru c6 téng dan sé khoang 12
triéu, trong d6 95 xa thudc vang nai khan hiém
nude cd khoang 273.000 nguoi, phan bd rai
rac v&i mat do thap vai trén 40 dan toc anh em
c6 trinh d phat trién va phong tuc tdp quan
khac nhau. Dan cu chi yéu ¢ nong thon sbng
phan tan trong cic thon bin, modi ban chi co
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mot tir vai ho dén vai chuc hg, nhiéu nhat dén
50-100 hd nhu dan toc Cac ho thuong & cach
nhau kha xa, cac ban cach nhau hang chuc km,
gay kho khian rét 16n cho viée cip nudc.

TRUNG QuUOC TRUNG QUOC

THH MA ClNG

TINN LA CHAY

LAO

Hinh 1: So @6 khu viee nghién ciru

Theo cac két qua nghién cau [1,2], ving
nghién ctru c6 33 tang chia nude (TCN) duoc
phan thanh 3 dang ton tai chinh la: Nuéc 15
hong (3 TCN), nudc khe nat (25 TCN) va
nudc khe nat - karst (5 TCN). Cac thanh tao
cacbonat phd bién ¢ Cao Bang, Ha Giang,
Lang Son, Thai Nguyén, Bac Can, Lao Cai va
dai rac ¢ cac tinh con lai. Chung gdp trong
nhiéu hé tang khac nhau, pho bién hon ca la
hé ting Bac Son (C-Pbs). Ngoai ra, con gip &
hé tﬁng Cambri Cam Puong, Ha Giang, Phu
Ngtt (O3-S1pn), Mia Ié (D2 ml), Phia Phuong(
Dipp), Na Quang (Di2nq), Trang Kénh
(D2tk), Ban Pap ( D2bp), Ban Ngudn ( D2bn),
Tam Hoa ( Dzth) va Tith, Lang Son (Tuls),
Hong Ngai (T:hn)... phan bd trong cac doi
ciu trac dia chat khac nhau nhu: Ha Lang,
Séng Hién, Song Lo, Song Gam, Hoang Lién
Son... Chiéu sau phan bd nudc karst rat khac
nhau: vung Bic Son - Lang Son dat 100m,
viing Cao Bang khoang 80m, & Quan Ba - Ha
Giang c6 thé gip & d6 sau 18 - 25m, sau nhét
dén 80m. Vung Pong Vin, Méo Vac, tinh Ha
Giang nudc karst phan bd thanh cic dong
gian tang, chiéu sdu phan b dat t&i mirc xam
thuc dia phuong ciia song Nho Qué (500 -
700m). Vé chat luong, nude karst nhin chung
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tdt, nudc nhat, do tong khoang hoa (M)
thuong 0,25 - 0,49/1.

3. CAC PHUONG PHAP NGHIEN CUU

Nghién cttu nay dugc thuc hién trén co s& ap
dung t6 hop cac phuong phép nhu sau: (1) Thu
thap tai liéu va ké thira, (2) Diéu tra dia chat
thuy van thuc dia, (3) Diéu tra xa hoi hoc, (4)
Phan tich anh vién tham, (5) Dija mao va tric
lugng hinh thai, (6) Bo thuay van, (7) Phuong
phap giai tich, (8) Chong chap ban d6, (9)
Phan tich chi phi lgi ich, (10) L4y va phan tich
mau, (11) Tham van chuyén gia.

4. KET QUA NGHIEN CUU
4.1. Hién trang cac md hinh va giai phap cip nuéc
Karst & viing ntii khan hiém nuéc phia Bic

Theo céc két qua nghién ciru [3], ving nghién
ctru ¢6 32.500 cdng trinh cap nuéc co céc loai
hinh va giai phép khai thac nhu tong hop &
bang 1, tinh trang hoat dong hién nay tong
hop ¢ bang 2. Bang 1 cho thdy ving nghién
ctru ngudn khai thac chu yéu tir NDB Vi
tong sé 32.254 cong trinh, chiém hon 99%
chimg t6 nguén NDD dong vai trd quan
trong trong viéc cung cdp nudc sinh hoat.
C6 7 md hinh khai thac: L& khoan, giéng
dao, mach 16, hang dong, hd treo, khe sudi
va nudc mua. Trong dé, khai thac tir giéng
dao c6 23.309 cong trinh, chiém gan 94%,
tiép dén la md hinh khai thac nudc tir 16
khoan va mach 16, thip nhét Ia mé hinh thu
hing nudc mua tir mai nha.

Bang 1: Tong hep md hinh khai thac

, Giéng Giéng | Mach | Hang Hb Khe Hm,lg
TT Tinh ) A N 2 nuoc
khoan dao 10 dong treo suoi

mua
1 | CaoBing 22 0 80 2 14 0 1
2 Bic Kan 1 6 40 0 0 16 0
3 | Théi Nguyén 1.238 2.520 4 0 0 7 0
4 | Bic Giang 4.044 2.253 0 0 0 8 0
5 | Lang Son 1.112 2.767 77 5 0 0 0
6 | Pht Tho 1.028 4.340 1 0 0 10 0
7 | Tuyén Quang 904 5.139 5 0 0 23 0
8 Ha Giang 1 0 34 3 8 3 3
9 Hoa Binh 12 2.236 19 1 0 1 0
10 | Lao Cai 2 700 9 0 0 24 0
11 | YénBai 140 2.090 58 0 0 9 0
12 | Lai Chau 6 1.127 34 0 0 27 0
13 | Pién Bién 0 0 11 4 0 85 3
14 | SonlLa 30 130 15 1 0 8 0
Tong 8.540 23.309 387 18 22 218 7

Ty 1€ (%) 3,44 93,93 1,56 0,07 0,09 0,88 0,03

Bang 2. Hién trang hoat dgng caa cac mé hinh khai thac
Tinh trang hoat dong Ty 1€ (%)
STT | M6 hinh khai thac | S6 lugng HAoat Xudng \ Hoat | Xubng \
dong 1 Hong R 1 R Hong
bt cap dong tot| cap
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Tinh trang hoat dong Ty 1€ (%)
STT | Mb hinh khai thac |S6 luong HAoat Xubng , Hoat | Xudng \
dong P Hong |.. "« z Hoéng
bt cap dong tot| cap
1 [Machlo 387 253 87 47 65,4 22,5 12,1
2 |Giéng dao 23.309 | 16.944 | 4.183 2.182 72,7 17,9 9,4
3 |Ld khoan 8.540 6.124 | 1.547 869 71,7 18,1 10,2
4 |Khe subi 2108 81 64 73 37,2 29,4 33,4
5 |Hang dong 18 9 6 3 50,0 33,3 16,7
6 |Hb treo 22 15 5 2 68,2 22,7 9,1
7 |Hing nuéc mua 7 2 3 2 28,6 42.8 28,6

Bang 2 trén day cho thay cic mo hinh khai
thac mach 16, 16 khoan va giéng dao co hiéu
suat cao hon ca do ngudn nuéc 6n dinh hon,
khai thac khe sudi, hang dong, himg nudc mua
¢6 hiéu qua thip do ngudn khong 6n dinh.

C6 thé nhan dinh vé nguyén nhéan suy thodi
cong trinh khai thac nhu sau:

- Viéc thiét ké, thi cong chua tinh hét anh huong
cta diéu kién tu nhién, dia Iy ciia timg ving.

- Hau hét chi co kinh phi dau tu ma thiéu kinh
phi van hanh bao dudng.

- Nhiéu cong trinh bi xuéng cap do khéng
duoc bao vé.

- Mot sb cong trinh do diéu kién khai thac
khong phu hop.

- M6t sb cong trinh c6 ngudn nude khong on dinh.
- Hau hét cac cong trinh thuong xuyén bi mat
dién hoac di¢n ap khong du.

- Nhiéu cong trinh khéng duoc sta chita cac
hu hong kip thoi.

4.2. Cac nhan té anh hwéng téi cac mo hinh,
giai phap khai thac nwéc

C6 thé dua ra hai nhom nguyén nhan khién md
hinh, giai phap khai thac nudéc Karst bi suy
thoai, suy giam vé kha nang khai thac nhu sau:
Nhém nguyén nhén thir nhdt bao gdm céc yéu
t6 khach quan va chi quan anh huong truc tiép
dén cong trinh khai thac. Cac yéu té khach

quan chu yéu 1a thoi tiét thay d6i bat thuong
gay pha huy, an mon cong trinh, mua Ia gay
x6i mon lam 16 duong dng dan khién chang dé
bi ro ri, dap v&. Két qua khao sat cho thay, ty
16 hong duong 6ng dan nuéc do yéu td nay
chiém khoang 5-10%. Céac yéu té chi quan 1a
do con ngudi bao gdm 2 van dé: Y thuc tu
giac cua nguoi dan st dung nudce va Viée quan
Iy cac mé hinh khai thac.

Nhém nguyén nhan thi hai la cac yéu té anh
huong dén trir lugng ngudn nudc, co thé do: (1)
Bién doi khi hau; (2) Chat pha rimng dau ngudn
lam mat nguon cip va (3) Nhu cau sir dung
nudc ngay mot tang 1én. Con anh huong dén su
suy giam chat leong nudc, c6 thé do: (1) Chua
bao vé dugc khu vuc ngudn cap, khu vuc thu
gom nudc, duong ong dan nuéc; (2) Su gia
ting vé dan sb va cac hoat dong san xuat kéo
theo luong chét thai ting cao gy 6 nhiém.

4.3. P& xuit cic md hinh, giai phap cong
nghé khai thac bén vimg nuéc Karst

4.3.1. Co so khoa hoc

Theo Galen (2008), su hinh thanh va ton tai
cia moi giai phap khai thac, sir dung nuéc
dugc dat trong mot moi truong bi tac dong boi
nhém cac nhan td: van héa - xa hoi, kinh té,
diéu kién tu nhién, dic diém ky thuat, cong
nghé khai thac va chinh sach cua Nha nudc,
trong d6 cac nhan té van héa - xa hoi, diéu
kién tu nhién, trinh d6 khoa hoc cong nghé va
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kinh té tao thanh mai truong tac dong truc tiép
va quyét dinh dén su bén viing cua cong trinh
khai thac. Sy ton tai cua mdi cong trinh khai
thadc con anh huong boi sy tuong tac qua lai
véi cac bén lién quan gdm: Co quan tao co ché
chinh séch va dinh huéng phat trién, Nha cung
cap vat tu, thiét bi va khoa hoc cong nghé; Nha
dau tu va Nguoi str dung nudc.

Theo céch tiép can cia Madeleen Wegelin-
Schuringa, giai phap khai thac sir dung bén
vitng ngudn nudc dam bao 4 yéu té vé diéu
kién ty nhién, kinh té xa hoi, ky thuat cong
nghé va co ché chinh sach. Cac tac gia da xac
dinh cu thé cac nhan t trong tirng nhom tac
dong dén hiéu qua bén virng caa cong trinh.
Pay la co s& dé cac nha quan ly, dau tu xay
dung, sir dung nudc dat hiéu qua va phat trién
bén viing, d6 1a phan giao thoa cua bén viing
vé mat van hoa - xi hoi, bén vimg vé mit k¥
thuat va bén viing vé mat kinh té tai chinh
(hinh 2),

Bam bao hiéu
suat dau tw, chi

phi vén hanh Bam bao higu

suét dau tw, chi
phi van hanh

‘- ol
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v f
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/
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Hinh 2: So do gidi phdp khai théc sir dung bén
vitng nguon nudc theo cdach tiép cin cia
Madeleen Wegelin-Schuringa

BDam bao khong gay
ra cac tiéu cyc (mau
thuén ndi b, bét
binh dang,....)

4.3.2. Bé xudt tiéu chi

Xuit phéat tir cac co so khoa hoc va thuc tién
cua ving nghién ctu, cac tac gia cho rang,
viéc lya chon mdé hinh, giai phap cong nghé
khai thac su dung nudc karst vang nui khan
hiém nudc can xem xét mot cach tong thé
trong mdi quan hé chat ché gitra cac yéu té

ngudn nudc véi cac diéu kién vin hoa xa hoi
v6i kinh té tai chinh va ky thuat cong nghé.
Nhu vay, c6 thé coi chi s bén viing caa md
hinh khai thac, sir dung nuéc karst 1a mot ham
cta nhiéu bién, trong d6 tap trung hon ca vao 5
bién: nguén nudce, diéu kién khai thac, van hoa
- x4 hoi, kinh té tai chinh va K¥ thuat céng
nghé, ma cd thé md phong duéi dang toan hoc
nhu sau:

BV ={(NN, bKKT, XH, KT, CN).

Trong dé: BV - chi s¢ bén viing ciia md hinh
khai thac sur dung nuoc;

NN - chi Sé vé nguén nudc;

PKKT — chi s6 vé diéu kién khai thdc;
XH - chi sé vé van héa - xa hgi;

KT - chi sé vé kinh té tai chinh;

CN - chi sé vé kj thudt cong nghé.

Dé xac dinh chi sé bén viing cua md hinh, giai
phéap cdng nghé khai thac nudc bén virng,
thudng ¢ 2 cach chinh: theo tich sé va theo
tong s cac bién.

Trong nghién cuau nay cédc tac gia lya chon
cach danh gia mirc d6 bén viing cia md hinh,
giai phap céng ngh¢ khai thac nuéc karst vung
ndi khan hiém nudc theo céch tinh tong, theo
cbng thure sau:

BV = Vnn *Wnn + Vdkkt*Wdkkt + Ven*Wcen
+ Vxh * Wxh + Vkt * Wkt

Trong dé: Vnn - gia tri bén viing vé ngudn
nudc, Vdkkt - gia tri bén viing vé diéu kién
khai thac, Vcn - gia tri bén viing vé ky thuat
cdng nghé, Vxh- gia tri bén viing vé vin hoa-
x& hoi, Vkt - gia tri bén vitng vé kinh té - tai
chinh. Wnn, Wdkkt, Wxh, Wkt va Wcn la
trong s6 cua cac tiéu chi twong tng. Trong do
yéu t6 ngudn nuéc dong vai tro quan trong sé
1, cac yéu t6 con lai co tam quan trong tiép
theo dugc dé& nghi xéac dinh trong s6 nhu sau:
Wnn = 5; Wdkkt= 3; Wcn = 3, Wkt = 1 va
Wxh= 1.
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Téng hop tinh toan trong s6 cua 5 tiéu chi ¢
viing nghién ciu cho thiy diém cao nhat 117,
thip nhat 1a 13. Do d6 dé xuét phan chia muc
d6 bén viing cho cac mo hinh, giai phéap khai
thac nhu sau: bén viing c6 gia trj tir 90 dén 117,
bén viing trung binh c6 gia tri tir 55 dén 90 va
kém bén virng co gia tri tir 13 dén 55 diém.

4.4, Pé xuit cac mod hinh, giai phap cong
nghé khai thac nwéc Karst phuc vu sinh
hoat ¢ viing nui khan hiém nwéc phia Bic

4.4.]1. Dé xudt mé hinh khai thdc nguon nuéc
Karst

Piéu kién thuc té ctia ving nghién ctu cho
thy, trong 7 mé hinh khai thac nudc Karst thi
gan nhu khéng c6 mé hinh nao xép vao loai
bén vitng, md hinh khai thac nuéc mach 16,
giéng dao, 16 khoan chi bén viing co diéu
kién, cac loai mé hinh khac xép vao loai kém

CONG NGHE

bén virng. Md hinh khai thac nugc tir mach 16
duoc dé xuét wu tién & cac xa thuoc tinh Cao
Bang, Son La, Lai Chau; md hinh khai thac
nuée tir 16 khoan, 16 dao tap trung & cac xa
thuoc tinh Lang Son, Pht Tho, Tuyén Quang,
Bic Giang; md hinh khai thac nuéc tir khe
sudi tap trung O cac xa thudc tinh Thai
Nguyén, Lao Cai, Bi¢n Bién; md hinh khai
thac nugce tir h treo tap trung ¢ Cao Bang, Ha
Giang; hai mé hinh con lai it duoc d& xuét do
diém danh gia kha thap.

4.4.2. Pé xudt gidi phdp coéng nghé ap dung
cho cac md hinh khai thdac

|  KHOA HOC

Tir két qua nghién ctru dé xudt 7 mé hinh voi
28 giai phap cong nghé khai thac nude karst 4p
dung cho vung nui khan hiém nudc phia Bic
nhu bang 3.

Bang 3: Cac giai phap khai thac nwéc Karst viing mii khan hiém nwéc phia Bic

STT Giai phap 4p dung cho mdi loai md hinh | Ky hiéu
1 Khai thdc nwéc karst bang mach 19
1.1 | Dung tdm chin thu cac mach nudc Karst bang éng nhya PVC. A
1o | Xay dung hao thu, giir cac mach nudc karst — He thng duong dng dan B
' — B¢ chira ctiia ho gia dinh (vi tri cao hon khu dan cu).
Xay dung hao thu, giit cac mach nudc karst — Bom nudc 1én bé chira —
1.3 | Hé thdng duong ong din — Bé chua cua ho gia dinh (vi tri thdp hon khu C
dan cu)..
14 Dung bang thu cdc mach nudc karst . D
15 XNQy tu(‘)’ng chan dé thu, giir cac mach nude karst — Heé thong dudng dng
] dan — Bé chira cua ho gia dinh (vi tri cao hon khu dan cu)..
Xay tudng chan dé thu, giit cac mach nuée karst — Bom nudc 1én bé
1.6 | chira —Hé thdng duong dng din — Bé chira cua ho gia dinh (vi tri thip F
hon khu dan cu)..
17 Xéy dfflp tran Eié dang va giir cac mach nuéc karst. — Hé thong duong g
] ong dan — Bé chira cia ho gia dinh (vi tri cao hon khu dén cu)..
Xay dap tran dé dang va giir cac mach nudc karst. — Bom nuéc 1én bé
1.8 | chira — Heé théng duong 6ng din — Bé chtra cua ho gia dinh (vi tri thdp h
hon khu dan cu)..
19 Xéy dfip ng?m} dé dang va giir cac mach nude kast — Hé thong duong i
' ong dan — B¢ chua cia ho gia dinh (vi tri cao hon khu dan cu)..
110 Xay dap ngﬁm,dé dang Vé,gifr c~éc macl} nudc kast — Bom nudc 1én bé j
' chira — H¢ thong duong ong dan — B¢ chua cua ho gia dinh (vi tri thap
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STT Giai phap ap dung cho méi loai md hinh Ky hiéu
hon khu dénq cu).. 7 ’ ,
111 X:‘ly dun% bé Thu rvluc’ycA—>‘B0‘rn nudc 1én bé chira — H¢ thong duong ong K
dan — B¢ chira cua h¢ gia dinh
2 Khai thdc nwdéc karst ngam bang giéng dao
”1 Dao giéng dé khai thac cac mach nuéc karst ngam va lay nude bang cach .
muc nudc thu cong.
55 Dao giéng dé khai thac cac mach nuéc Karst ngam va lay nudce bang cach ]
dung bom hut nudc karst st dung dién ludi.
’3 Pao giéng dé khai thac cac mach nudc karst ngam va lay nuéc bang cach .
dung bom hut nudc Karst sir dung dién nang luwong mat troi.
3 Khai thdc nwéc Karst bang 16 khoan
3.1 | Khai thac nudc karst bang 16 khoan dimg
3.2 | Khai thac nudc karst ngam bang giéng khoan ngang
4 Khai thdc nwéc karst bang Hé treo
1 Xay dung cac hd treo, bé chura, hao chira dé dom va luu giir cac mach .
nudc karst dugc xuat 19 tur cac suon.
4.2 | Xay dung ho day van dé dom va luu gitr cac dong, mach nudc karst. b
5 Khai thdc nwoc karst tir hang dong
5.1 | Khoan giéng nghiéng vao hang Karst.
5.2 | Khoan giéng ngang vao hang karst.
5.3 | Bom hut nudc tryc tiép nudc karst bang may bom sir dung dién ludi. c
54 Bom hut nude truc tiép nudc karst bang may bom st dung dién ning q
luwong mat troi.
5.5 Dung bom thiy luan dé bom khai thac nudc karst. e
5.6 | Xay dung cac dap nho trong hang karst dé luu giit, chan dong. f
6 Khai thdc nuwéc karst tir khe sudi
6.1 Xay dlglg déf) dang r}udc — dan nudc ty chay vao bé chira — Hé thong .
duong ong dan — Bé chua ting ho gia dinh (vi tri cao hon khu dan cu).
Xay dung dap dang nudc — Bom nudc vao bé chaa bang dién ludi —
6.2 Hé thdng duong 6ng din — Bé chira ting ho gia dinh (vi tri thip hon b
khu dan cu).
6.3 Xay dung dap ngan, dén,g nudc — Bom Euré’c vé9 bé chira bang ning c
lugng mat troi — H¢ thong duong ong dan — Bé chua tung ho gia dinh.
7 M®& hinh thu hirng nwéc muwa
7.1 | Himg nudc mua tir mai nha — Chira trong bé, chum, vai ... a
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|  KHOA HOC

CONG NGHE

Céc md hinh, giai phap cong nghé khai thac cho 95 x4 trong ving nghién ctru tong hop thdng ké

& bang 4.

Bang 4: M0 hinh, giai phap cdng nghé khai thac nwéc karst tai 95 xa vung nghién cau

M@ hinh, giai phap khai thac nwéc

han
STT Xa Huyén .| Giéng | Lé6 |Hang| Hé | Khe | ¢
Mach 1 . . P i
T dao khoan | dgng | treo | suoi |nwoc
mua
1 Lai Chau
1 Pao San Phong Tho la,ef - - - - - -
2 Mu Sang | Phong Thé | laef - - - - | 2bc| -
3 Binh Lu Tam Puong 2a 1c,a - - - - -
4 l\éﬁgzg Tan Uyén - 2c,a - - - | 1bc| -
5 Hb Mit Tan Uyén 2a - - - - | 1bc| -
2 bién Bién
1 MUONE | rgaChia | 1a . . - | - |2ab| -
Bang
2 Xa Nhé Tua Chua 2a - - - - la,b -
3 Sin Chai Tua Chua - - - - - lab | 2a
4 Tua Thang Tua Chua - - - 2c.ef - la,b -
5 Sinh Phinh | Tua Chua - - - - - lab | -
6 Chung Chai | Muong Nhé - - - - - |lab| -
7 Leng Su Sin | Muong Nhé - - - - - |lab | -
3 Son La
1 Chiehg | venchau | 1ad - - - -] - |
Tuong
2 T6 Mua Van Hb la,d - 2b - - - -
3 Muong Lum | Yén Chau la,d - - 2cef| - - -
4 Toéng Lanh | Thudn Chau la,d - 2b - - - -
4 Hoa Binh
1 | Vinh Tién Kim Boi - 2b 1a,b - - - -
2 Bao Hiéu Yén Thuy - 1b 2a,b - - - -
3 Tu Son Kim Boi 2i,j.k - la,b - - - -
5 Lao Cai
, Muong
1 Ban Sen 2a,e,f 1c - - - - -
Khuong
2 | TaThang | LHuoms - - - - - | 1| -
Khuong
3 Lung Cai Bic Ha - - - - - c | -
4 TaCu Ty Bic ha - - - - - | 1c | -
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[_kHoAHOC STV
M@ hinh, giai phap khai thac nwéc
hamn
STT Xa Huyén .| Giéng | Lé6 |Hang| Hé | Khe | ¢
Mach | . ;A £ .
T dao khoan | dgng | treo | suoi |nwoc
mua
5 Lau Thi Béc Ha . - . : - | 1c | -
Ngal
6 Yén Bai
1 Cat Thinh | Van Chan | 1b,.cd - - - - | 2ac | -
2 | ot Lyeven | 2bed |- | dab |- | - | - | -
7 Pha Tho
1 Pong Lac Yén Lap - 1b 2a - - - -
2 Ngoc Pong Yén Lap - 1b 2a - - - -
3 Minh Hoa Yén Lap - 1b 2a - - - -
4 Pong Son Tén Son - 1b - - - 2b -
5 Thach Kiét Tan Son - 2b la - - - -
6 Xuan Dai Tan Son - 1b 2a - - - -
8 Tuyén Quang
1 Tan An Chiém Hoa - 2C 1b - - - -
2 Minh Quang| Chiém Hoéa - 1c - - - | 2ab | -
3 Khudn Ha Lam Binh - 2C 1b - - - -
4 Binh An Lam Binh - 2C - - - la,b -
5 | Hong Quang | La&m Binh - 2C 1b - - - -
6 | " | |smBinh - 2 | b | - | -] - | -
Lam
7 Yén Lam Ham Yén - 2b,c - - - lab | -
8 x& Minh Ham Yén 2g,h 1b,c - - - - -
Huong
9 buc Ninh Ham Yén - 1b,c 2b - - - -
9 Ha Giang
1 Cao M3 Po Quan Ba la,d - - - - 2a,c -
2 Tung Vai Quan Ba 1la,d - - - - 2ac | -
3 Ngoc Long Yén Minh - - - 2c,b,a - la,c -
4 Heru Vinh Yén Minh - - - - - la,c -
5 Liing Téo Pong Vin la,d - - - - - 2a
6 Liing Phin Pong Vin 23,d - - - la - -
7 Stng Mang M¢o Vac - - - - la - 2a
g | CANCM T Neo Vac : - : - |1ab| - | 2
Phin
9 Khéau Vai Méo Vac - - - - la,b - 2a
10 Bic Can
1 | GidoHieu | PacNim - - 2b - - | 1be| -
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|  KHOA HOC

CONG NGHE

M@ hinh, giai phap khai thac nwéc

harn
STT Xa Huyén .| Giéng | Lé6 |Hang| Hé | Khe | ¢
Mach | . ,\ e .
T dao khoan | dgng | treo | suoi |nwoc
mua
2 Nhan Moén Pac Nam 2d,g,h - - - - 1b,c -
11 Thai Nguyén
1 Yén Lac Phu Luong 2k - la - - - -
2 Yén B Pht Luong - - 2a - - | 1bc | -
3 Khoi Ky Pai Tu - - 2a - - | 1bc| -
4 Phu Do Pha Luong - - 2a - - 1b,c -
12 Bic Giang
1 béo Gia Luc Ngan - 2b la - - - -
2 Tan Lap Luc Ngan - 2b la - - - -
3 Luc Son Luc Nam - 2b la - - - -
4 Pong Tién Yén Thé - 2b la - - - -
5 bong Yén Thé . 2b la . -l -] -
Vuong
13 Lang Son
1 Trin Yén Béc Son 2a,1,] - la - - - -
2 Van Linh Chi Lang - 2b,c la - - - -
3 Gia Loc Chi Lang 2a,1,j - la - - - -
4 Vii L& Bic Son 2a,1,j - la - - - -
5 Tén Van Binh Gia 1a,0,h - 2a - - - -
Chién
6 Théng -Vi Béc Son 2a,9,h - la - - - -
Son
7 Yén Vuong Hitu Liing - 2b,c la - - - -
8 Hitru Lién Hiru Liing 2a,0,h - la - - - -
9 ';'Fgrl];);ﬁgi Van Quan | la,g,h - 2a - - - -
10 Yén Thinh Hitu Liing - 2b,c la - - - -
11 Hiru L& Vin Quan | 2a,d,g,h - la - - - -
12 Mong An Binh Gia | 2a,d,g,h - la - - - -
13 Tri Phuong | Trang Pinh | 1a,d,g,h - 2b - - - -
14 Tri Lé Vin Quan | lad,g,h - 2a - - - -
14 Cao Bang
1 T;‘;g-’:g Hi Quang | labc ; ; - 2| - | -
2 Noi Thon Ha Quang la,b,c - - - - - 2a
3 ;fjgnDl_l'%};’ Ha Quang 2a,b,c - 1b - - - -
4 Cai Vién Ha Quang la,b,c - - - - - 2a
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[_kHoAHOC STV
M@ hinh, giai phap khai thac nwéc

hamn
STT Xa Huyén .| Giéng | Lé6 |Hang| Hé | Khe | ¢

Mach | . ;A £ .

T dao khoan | dgng | treo | suoi |nwoc

mua
5 Xuan Noi Tra Linh - - 2b - - 1b,c -
6 Luu Ngoc Tra Linh - - 1b - - - -
7 Quéc Toan Tra Linh la,b,c - - - - - -
8 Ngoc Pong | Thong Nong | 1la,b,c - - 2c,d - - -
9 _ﬁ:g:;g Thong Nong | 1a,b,c - - - - - -
10 Pa Thong | Thong Néng | 1la,b,c - - - - - -
11 | Ngoc Chung| Trung Khanh | 2a,b,c - 1b - - - -
12 Minh Long Ha Lang 2a,b,c - 1b - - - -
13 Chi Thao | Quang Uyén - - - 1c,d - - -
14 Q}jzlrg Quing Uyén | lagh - 2b - -] -
15 Mai Long | Nguyén Binh | 1a,g,h - - - - - -
16 Vi Nong | Nguyén Binh | 1a,g,h - - - - - -
17 Ngzljgn Nguyén Binh | 1a,g,h - - - - - -
18 Yén Lac | Nguyén Binh | 1a,g,h - - - - - -
19 Minh TAm | Nguyén Binh | 1a,g,h - 2b - - - -
20 Van Trinh Thach An 1a,g,h - 2b - - - -

(Ghi chii: 1 — M6 hinh wu tién thir nhdt, 2 — M6 hinh wu tién thir 2, “-”: Khéng nén ap dung; a,

b, c... la cong nghé khai thac cua md hinh #ng vai ky hiéu ¢ bang 3)

Hinh 3 du6i ddy mo phong mot s cong nghé khai thac diém hinh.

M@ hinh céng nghé khai thac nwéc
mach 16 dang tdém PC

i o
===

M®6 hinh céng nghé thu gom nwoc
bang béng thu néc dang tham
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Cong nghé thu gom nguén nuwéc mach 16
dang twong chan

KHOA HOC

CONG NGHE

vaas

M&6 hinh thu gom nwéc bang dap tran

So dé khai thic nguén nuée Karst ngam
Hinh 3: Mot s6 mo hinh, cong nghé khai thac nudc vung nui khan hiém nudc phia Bac

5. KET LUAN

Ngudn nuéc Karst ¢6 vai tro rit quan trong va
1a ngudn tai nguyén quy gia dbi véi muc dich
cung cip nudc sinh hoat néi chung va ving
nii khan hiém nudc phia Bic noi riéng. Két
qua nghién ctru di dé xuat duge 7 mo hinh véi
28 giai phap cong ngh¢ khai thac dugc xem la
bén vimg 4p dung cho 95 xi thudc ving
nghién ctru.

TAI LIEU THAM KHAO

[1]

LOI CAM ON: Bai bao nay dugc thuc hién
trén co so két qua nghién ciru cua dé tai “Nghién
ctru dé xuét cac mo hinh giai phap cong nghé
khai théc va bao vé phat trién bén viing ngudn
nudc Karst phuc vu cép nudc sinh hoat tai cac
vung nui cao, khan hiém nuéc khu vuc Bic BO”
mi s6 DTPL.CN-61/15. Tap thé tic gia tran
trong cam on su cOng tac, tham gia va gitp do
trong qua trinh hoan thién nghién ctru nay.

Nguyén Vin Lam va nnk (2010). Chuong trinh KHCN cdp Nha nuéc KC.08/06-10

“Nghién cttu sy hinh thanh, phan b va dé xuat hé phuong phap danh gia va sir dung tai
nguyén nuéc ngam ving Karst Dong bac Viét Nam”.

[2]

Trung tdm Quy hoach va Piéu tra tai nguyén nuéc Qudc gia (2015), Chuong trinh Diéu

tra, tim kiém ngudn nuéc dudi dit dé cung cap nudce sinh hoat ¢ cac ving ndi cao, khan

hiém nuéc.

[3]

Vién Khoa hoc Thuy loi Viét Nam (2018), dé tai Nghién ctru dé xuat cac mé hinh, giai

phap cdng nghé khai thac va bao vé phat trién bén vitng ngudn nuéc Karst phuc vu cap
nudc sinh hoat tai cac vung nudi cao, khan hiém nudc khu vuc Bac B§, ma so

DTPL.CN-61/15.
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