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DPANH GIA LUA CHQN MO HINH, GIAI PHAP CONG NGHE
KHAI THAC SU DUNG BEN VUNG NGUON NUGC KARST
VUNG NUI CAO, KHAN HIEM NUGC KHU VUC BAC BO

Nguyén Vin Lam, Pao Pirc Bang ,Vii Thu Hién,
Truong Dai hoc Mo - Dia chat,

P& Ngoc Anh, Nguyén Vin Tréi

Vien khoa hoc thuy loi Viét Nam

Tém tit:Cdc mé hinh, gidi phdp cong nghé khai théc sir dung nguon niede néi chung, nwée karst
néi riéng bén vitng phu thuc vao rat nhiéu yéu 1o, trong dé chii yéu la cdc yéu t6 tw nhién
(nguon niede, sw bién doi khi hdu...) va cdc yéu té nhén tao (cong nghé dp dung, y thirc bdo vé
nguon nedc, ché dé duy tu, bao dwéng ...). Viéc lwa chon dwgc cdc mé hinh, giai phap cong
nghé khai thic nwée méi, phiv hop va bén vieng lau dai la mét bai todn khé khan hién nay, nhat
la doi véi ving niii cao khan hiém mede. Pé héa giai mot phan khé khdin cia bdi todn nay, tdp
thé tac gia da nghién ciru va dwa ra 5 nhém chi tiéu: chi tiéu vé nguoén nwde; chi tiéu vé diéu
kién khai thdc; chi tiéu vé ky thudt cong nghé; chi tiéu vé kinh té va chi tiéu vé van héa xa héi,
ddnh gid theo cdch tinh diém dé lwa chon, dp dung mé hinh, gidi phdp cong nghé khai thdac nieée
bén virng cu thé cho tieng xd khan hiém nwée ving niii cao khu viee Béc b.

Tir khéa: Chi tiéu, mé hinh, gidi phdp céng nghé; nguon nwdc.

Summary: Technology solution and model of groundwater exploitation and supply depends on
many natural factors, such as source of water, climate change, and also artificial factors
including applied technology, water protection consciousness, maintenance conditions... Select
of new technology solution and model of water explotaion for sustainable exploitation and
development is difficult, especially for the karstic area and high mountain area.. To solve this
challenge, the authors have been research and present 5 factor groups, in cluding: water
resources factors, exploitation condition factors, technology factors, ecomomy factors and social
cultural factors. Base on the estimated point, the technology solution and model of difference
commune in the Northern mountain areas.

Key words: Factor, modelling, technology solution water resource.

1. GIGI THIEU rat nhanh theo hé thong khe nit, hang hdc karst
thoét ra mang ludi xam thyc dia phuwong tao nén
su khan hiém nudc rat nghiém trong, giy kho
khin cho doi sdng ctia nhan dan. Trong nhiing
nim qua, Pang va Nha nuée di quan tam va dau
tu thich dang dé giai quyét van dé cip nude sinh
hoat cho ngudi dan vung nai cao thong qua
nhiéu Chuong trinh, Dy 4n khac nhau, do nhiéu
B0, Nganh khac nhau va cac td chirc Qudc té
thye hién. Nhiéu giai phép khai thac sir dung cac
Ngay nhan bai: 24/01/2018 ngudn nude dwge trién khai 4p dung, nhu xay

Ngay thong qua phan bién: 06/3/2018 2 , . A L 1A
Nagiy duyét ding: 20/4/2018 bé, Iu chra nuéc mua; xdy dung cac ho treo

Ving nii cao karst khan hiém nuédc khu vuc
phia Béc 1a khu vuc phan bd cic thanh tao
Carbonat co6 tinh hoa tan cao, nén c6 kha nang
hinh thanh céc cac hé théngkhe nit, hang hdc
karst tao diéu kién thim nudc tdt. Tuy nhién,
do c6 dia hinh cao, phan cit manh, sau va doc
lam cho kha nang tang trtr nwdc kém do bi thoat
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chtra nude, ddp ngan nudc; xdy dung cac cong
trinh ldy nudc ty chay; khdo sat khoan tham do
tim kiém, khai thac nudc tir céc giéng dao, giéng
khoan...Pén nay, cac cong trinh d6 di va dang
mang lai hidu qua nhét dinh, giai quyét nhitng
kho khin trong cudc sdng thudng ngly cua
nguoi dan, gop phan cai thién nang cao chat
lwong cude sdng cho dong bao déan toc & ving
nui cao. Tuy nhién, do nhirng tac dong cua qua
trinh phét trién kinh té xi hoi va tac dong cia
bién ddi khi hau, tinh trang thiéu nwréc van xay
ra thuong xuyén, nhat 1a vao mua kho han.
Nhiéu Hb treo, bé chtra nudc, cong trinh cip
nudc da Xuéng cép hodc bi can kiét khong déap
rng nhu cau cdp nudc sinh hoat cho ngwdi dan
va phuc vuphét trién kinh té xa hoi.

Nhu vay, van dé & day 1a giai phap, mo hinh
khai thac, st dung ngudén nudc nhu thé nao la
hop 1y, hiéu qua va bén vitng ddp tng nhu cau
cap nude cho ngudi dan ving karst nai cao
khan hiém nuwéc ¢ khu vuc phia Béc 1anh thd
Viét Nam. Chinh vi vay, dé c6 co s¢ d& xuit
cac dinh huéng xdy dung cac md hinh, gai
phép khai thac sir dung bén virng nguén nudc
can c6 bo tiéu chi cu thé. Xuat phat tir Iy do
d6, trong bai bao ndy cac tac gia nghién ctru dé
xuat céc tiéu chi Iwya chon mo hinh, giai phap
khai thac str dung nude dudi dat ving karst nii
cao khan hiém nudc dam bao bén viing,

2.NOI DUNG VA PHUONG PHAP NGHIEN CUU

Hiéu qua bén vimg cta cong trinh khai thac, sir
dung ngudn nurde 1a phan giao thoa ctia bén virng
v& mit van hoa - xa hoi, bén viing vé mit ky thuat
va bén virng vé mit kinh té tai chinh. Bén viing
v& mdt van hoa - xa hoi dam bao su xay dungva
van hanh cong trinh khong gy ra nhitng van dé
tiéu cuc, nhu: mau thufn ndi bo; bat binh déng
trong viéc tiép can dich vu cung cip nudc cua
cong trinh... hay tao ra nhirng tac dong tich cuc
nhu nang cao trinh do dén tri, nang cao hiéu bié
vé sttc khoe, vé sinh moi truong. ..

D4i v6i cong trinh khai thac sir dung ngudn

nuée bén viing v& mit kinh té - tai chinh dat
dugc khi suat dau tu cia cong trinh ré, gia
thanh cho mot mét khdi nudc thip va cac
khoén chi phi quan ly, van hanh stra chita va
nang cap dam bao thu bu chi.

Bén virng vé ¢con g nghé k¥ thuat dat duoc khi
cong dong nhan dan khu vire hodc don vi quan
Iy cong trinh khai thac, st dung ngudn nudc
lam chd duoc k§ thudt van hanh cong trinh,
cac su cd ky thud cua cong trinh duogc khéc
phuc kip thoi. Bén virng vé tai chinh, xi hoi va
ky thuat c6 tac dong qua lai véi nhau [1].

MO HINH, GIAI

PHAP BEN /
GIAM

VAN HOA
XA HOI

Hinh 1. M6i quan hé giiva cdc yéu to dam bdo
tinh bén virng cua cac moé hinh, giai phap khai
thac s dung tai nguyén nudc

Vi¢c danh gia xac dinh cac mo hinh, giai phap
khai théc str dung nude dudi dat ¢ ving karst
nui cao khan hiém nudc co thé co tinh chat
dinh tinh va dinh luong Péanh gia dinh tinh
duoc dua trén cac yéu td tu nhién, danh gia
dinh lugng dua trén ca céac yéu t6 tu nhién 1an
nhéan tao. Khi danh gia thudng duoc tién hanh
trén co s& 5 chi tiéu: 1) - Ngudn nuéc; 2) -
Diéu kién khai thac; 3) - Vin hoa -Xa hoi ; 4) -
Kinh té va 5) - K§ thuat - cong nghé.

Viéc danh gié4, lya chon mo hinh, giai phép
khai thac sir dung nude co thé dugce tién hanh
theo cach tinh diém d6i véi tirng chi tiéu. T
két qua tinh diém nay ap dung cho tirng ving
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cu thé s& xac dinh va lya chon dwgc md hinh,
gial phap cong nghé khai thac sor dung nudce
bén virng, Cu thé la:

Trén co so tong hop cac tai liéu vé danh gia
tinh bén vitng clia cac cong trinh khai thac s
dung nudc trén Thé gidi va Vigt Nam, can co
vao hién trang, hiéu qua hoat dongcua cac mod
hinh, giai phap khai thac nuée karst viung nai
cao khan hiém nudc va cic nguyén nhan anh
hudng téi sy bén vitng cac md hinh, ching toi
dé xuat cach danh gia mac do bén virng ciua
mo hinh, gidi phdp cong nghé khai thac nudc
nhu sau:

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

Trong d6: BV- Tong sb diém cia mé hinh,

giai phap; Vnn - gia tri bén vitng cta chi tiéu
ngudn nudc Vdkkt - gia tri bén virng cua chi
tiéu didu kién khai théc; Vxh - gia tri bén
viing cua chi ti€u van hoa - xa hd1; Vkt - gia tri
bén virng cua chi tiéu kinh té - tai chinh; Ven -
gia tri bén vitng cia chi tiéu k¥ thuat - cong
ngh¢; Wnn, Wdkkt, Wxh, Wkt va Wen latrong b
cua cac chiti€utuongung & trén.
Trong sb cac chi tiéu trén thi ngudn nudc dong
vai trd quan trong s6 1, tiép dén la diéu kién
khai thac van hanh, k¥ thuat cong nghé va cudi
cung la van hoa xa hdi. Vi vay, viéc xdc dinh
trong sb cua cac tiéu chi duoge tap thé tac gia
dé xuat nhu sau: Wnn = 5; Wdkkt= 3; Wen =
3, Wkt = 1 va Wxh= 1.

KHOA HOC

| CONGNGHE |

2.1. Chi tiéu ngudn nuéc

Pay 1a mdt trong nhirng ti€u chi quan trong
bac nhat, quyét dinh t6i sy bén viing ciia md
hinh, giai phép khai thac st dung nuée. Néu
nhu thi ciing chang c6 giai phap, mé hinh nao
ap dung dé khai thac ca. Ngudn nudc nhiéu
hay it s& quyét dinh dén viéc lya chon giai
phép mé hinh nao. Vi du nhu, néu nguén nudc
phong ph, diéu kién khai thac thuan loi, thi c6
thé c6 nhiéu giai phap, mo hinh khai thac duoc
lwa chon dam bao tinh bén virng va 6n dinh.
Con trudong hop ngudn nudc it, hoic khong
déu, thi viéc Iwa chon va thuc thi xiy duyng mo
hinh khai thic bén vitng rat kho khan...Pé
dam bao md hinh, giai phap cong nghé¢ khai
thac sir dung nude karst ving nti cao khan
hiém mot cach bén viing, chung toi danh gia
chi tiéu ngudn nuée theo hai dai lrong 1a mirc
d6 phong phu ctia ngudn nudc thong qua kha
ning dap @ng cta ngudn nude so voi nhu cau
va mirc d0 d6 on dinh bén vitng ciia ngudn
nudc théng qua mirc do bao vé va phét trién
ngudn nude. Cy thé nhu sau:

Vnn = Vi, * Vi

Trong d6: Vnn - gia tri tiéu chi vé& ngudn nude
cua mo hinh, gidi phép congnghé khai thac st
dung nuéc; Vinn - gia tri bién danh gia vé kha
ning d4p Ung ctia nguén nudc so véi nhu cau;
Vbv- gia tri bién mic do bao vé phat trién
ngudn nudc va bao vé cong trinh, thiét bj khai
thac nudc. Cach danh gia, tinh diém cu thé
nhu sau (xem bang 1):

Bang 1. Thang diém phan chia chi tiéu bén virg vé ngudn nuéc

banh gia vé kha nang dap ung nguoén nudc so voinhu cau

Kha ning dap
l'rngnguén Pip 1 t;t Dip 1 ot h; Kho ror
nube 50 v6i ap tngto ap tmgmot phan ong dap ung
nhu cau
biém 3 2 1
Pénh gid vé muc do bao vé va phét trién nguon nudc
Mirc do bao vé| Tot Tgi‘;‘;lg Kém | Tét T];i‘lll‘;lg Kém | Tét Téllﬁlg Kém
Pbiém 3 2 1 3 2 1 3 2 1
TONG bIEM 9 6 3 6 4 2 3 2 1
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Vi chi tiéu nay, mo hinh, gidi phap congnghé
nao ap dung dat 6-9 diém la mo hinh, giai
phép khai thac bén virng; 3-6 diém 13 bén virng
c6 diéu kién, 1-3 diém 13 kém bén vitn g

2.2. Chi tiéu vé diéu kién khai thac

Thé hién kha nang ap dung cac md hinh, giai
phép khai thic nao duogc thuan lgi, né phu
thudc vao diéu kién dja hinh, dia mao; chiéu
sau phan bd tang chira nudc hay chiéu sau
muc nude ngim. Néu chidu sdu tang chua
nuéc hay muc nude ngdm nam nong (sat mat
dat) c6 thé khai thac bang viéc khoi dan mach
nuée, nhung néu muc nudc, hang dong chua
nudc ndm séu thi phai khai thac bang giéng
khoan...Vi vay, chiéu sdu phén bd tang chira
nude hay chiéu sdu muc nude ngam sé quyét
dinh diéu kién, hay mo hinh, giai phap khai
thac nuoc thuan lgi hay khong thuan lgi. Do
do, viéc xac dinh gia tri cho chi sb nay duoc
Irra chon nhu sau: Khu vuc c6 muc nude dudi
dét phan bd néng hodc xuét 16 trén mat dat (H
< 10m), dat gia tri 3 diém; Khu vuc c6 muc
nudc dudi dat phan bd o d6 sau (10m< H
<50m), dat 2 diém; Khu vuc ¢6 muc nude

dudi dat phan bd & do sdu (H> 50m), dat 1
diém.

Ngoai diéu kién vé chiéu sau muc nudc thi do
déc dia hinh ciing anh hudng dén viée thi cong
thuan lgi hay khé khan. Theo TCVN 4449:
1987 vé thiét ké xay dung cong trinh thi mirc
d6 anh huong cia do dbc dia hinh dén cong
trinh xdy dung dugc phan ra 3 muc la thuén
loi, it thuan lgi va khong thuén loi (twong iing
14 <10%, 10-30%, >30%). Do véy, dé danh gia
bién vé diéu kién dia hinh ching t6i dua ra 3
mire: Khu vuc ¢6 d6 doc nhé hon 10% dat 3
diém; Khu vuc c6 do dbc tir 10-30% dat 2
diém; Khu vuc co do dbc trén 30% dat 1 diém.

Nhu véy, tiéu chi vé diéu kién khai thac duoc
danh gid nhu sau:

Vdkkt = Vmn*Vdh

Trong dé: Vdkkt - gia tri bén vitng cta tiéu chi
diéu kién khai thac; Vmn - gia tri bién chiéu
sdu muc nudc; Vdh - gia tri bién do doc dia
hinh. Chi tiét vé tiéu chi dieu kién khai thac
nhu bang sau:

Bang 2. Thang diém phén chia chi tiéu bén virng vé diéu kién khai thac

Dénh gia vé 46 doc dia hinh
bo dbc
: <10 10-30 > 30
dia hinh (%) - -
Diém 3 2 1
Daénh gia vé chiéu siu myc nude
Chigu saumye | 01 100 o0t 10 | 10250 | =50 | <10 | 10-50 | =50

nudc (m) 50

Diém 3 2 1 3 2 1 3 2 1
Tong diém 9 6 3 6 4 2 3 2 I

Vi chi tiéu nay, mo hinh, gidi phap congnghé
nao 4p dung dat 6-9 diém la mo hinh, giai
phép khai thac bén virng; 3-6 diém 13 bén virng
c6 diéu kién, 1-3 diém 13 kém bén vitn g

2.3. Chi tiéu van hoa - xa hoi

Theo két qua diéu tra, khao sat thuc té 6 3 khu
vuc Pong bac,Tay bac va Viét bac cho thay

cac md hinh, gidi phap khai thac nude hién
nay bi suy thodi lién quan dén yéu t6 van hoa -
x4 hoi chu yéu thong qua 2 chi s6, d6 1a phong
tuc tap quan ctia ngudi dan cac dan toc thiéu
sb sinh sbng trén cac ving nui cao va vin hoa
chi tra, dong gop kinh phi phuc vu cho cong
tac duy tu, bdo dudng va van hanh cic mod
hinh, giai phap khai thac nudc. Tt thyc té nay,
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cac tac gia dé xuét cach danh gia va tinh diém
cho ti€u chi nay nhu sau:

Vxh = Vpt*Vct

Trong d6: Vxh - gia tri bén viing cta chi tiéu
van hoa - xa hoi;

KHOA HOC

| CONGNGHE |

Vpt - gi trj bién phong tuc tdp quan khai thac
st dung nudc;

Vet - gia tri bién nhan thic vé mic do ho trg
cua Nha nuoc

Céch danh g4 theo thang diém nhu sau:

Bang 3. Thang diém phan chia tinh bén vimg ciia chi tiéu vé vin héa - xa hi

Pénh gia vé phong tuc tdp quéan
Phong tuc [Phi hop véi phong tuc tap | Phi hop 1 phan véi phong | Khong phit hop véi phong
tap quan quan cua nguoi dan tuc tdp quan cua nguoi dan |tyc tdp quéan cia ngudi dan
Diém 3 2 1
Diénh gid nhan thirc vé mirc 6 hd trg ciia Nha nudce
Kha ning [Mat phi| Khéng |Mat phi| Mat phi| Khong |Mat phi [Mét phi| Khong | Mét phi
chitra |1 phan [ mit phi|toan bd | 1 phan | mit phi|toan b | 1 phan | mét phi| toan bd
Diém 3 2 1 3 2 1 3 2 1
TONG
PIEM 9 6 3 6 4 2 3 2 1

Véi chi tiéu nay, mod hinh, gidi phap congnghé
nao ap dung dat 6-9 diém 14 md hinh, gai
phép khai thac bén vitng; 3-6 diém 1 bén viing
c6 diéu kién, 1-3 diém 1a kém bén viing

2.4. Chi tiéu kinh té

M6 hinh, gidi phdp cong ngh¢ khai théc, su
dung ngudn nudc dwoc hinh thanh boi hai
thanh phan chinh: Phan ctng (cong trinh) va
phian mém (quan 1y van hanh). Céng trinh
phai dap (g dwgc nhu cau ciia ngeoi st dung
ca vé s6 luong, chét lwong vé sinh phu hop voi
phong tuc tp quan vin hoa, sinh hoat va dbi
tuong phuc vu...M ot thiac té da cho théy, mot
mo hinh khai thac st dung nudc cap cho khu
dan cu c6 thu nhdp 6n dinh & mac kha hodc
trung binh tré Ién (khu tap trung dan cu cua
x4, thi tt...), co co ché tai chinh 6n dinh s&
khac v6i cong trinh khai thac , sir dung ngudn
nudc cap cho khu dan cu c6 thu nhép thip
khong 6n dinh (x6m, ban ving sau, ving niii
cao...). Chat luong cong trinh va yéu td bén
viing cia cong trinh chiu danh huong boi kha
ning dap tng kip thoi va day du cua cac
ngudn von dau tu, cling nhu kha nang chi tra
ctia nguoi st dung Chi phi cho cac yéu té phi
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cong trinh (tuyén truyén vé nudc, dao tao nang
cao nhan thuc, k¥ ndng quan 1y cho can bd
quan ly, can b k¥ thuét...) & cac ving nii cao
14 rat nho so v6i tong gia tri dau tu cong trinh,
nhung lai gop phan 16n vao viéc duy tri kha
nang van hanh cta cong trinh.

Ngoai viéc dam bdo kinh phi cho cong tac
quan ly, van hanh duy tu bdo dudng cong
trinh, van d& chi phi dau tu xay dungcéc cong
trinh cling c6 sy lién quan va anh huong toi
viéc thu phi hoan von dau tu. Suat dau tu (tinh
cho 27 niam) d6i véi mod hinh khai théc, sir
dung nuéc bang giéng khoan tai Pong Vin,
Ha Giang 1a 412 CI(‘A)ng/m3 nude, con déi voi
md hinh khai théc st dung nudc bang hd treo
trén nui, suat ddu tu dat t6i 1.852ddéng m’
nude. Nhu vdy, c6 thé thdy suét dau tu cia md
hinh khai thac, st dung nudc bang giéng
khoan nhé hon hd treo. M6 hinh khai thac
nudc bang giéng ddo va mach 16 1a nho nhat,
do dugc dau tu don gian, chi phi thap [2].

Theo cich phan tich trén dé danh gia tinh bén
viing cuia md hinh, gidi phép khai théc, su
dung nudc tai cdc vung nii cao karst khan
hiém nuéce theo tiéu chi kinh té, tap thé tac gia
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xac dinh cac muc danh gia theo mirc do dau tu

va kha nang thu phi. Cu thé xem bang 4.

Bing 4. Thang diém phén chia bén virng vé chi tiéu kinh té

Danh gi4 vé suat du tu (d@)ng/m3)
Sudt dau fu <500 500 - 1.000 > 1.000
(dong/m”)
Diém 3 2 1
Daénh gi4 vé kha nang chi tra
Pép bap bap bap
Kha nang chi ing ung | Khong Bép’ ung | Khong Dép’ ung | Khong
tra 6t m(f?t dap ung| trng tot mQt dap tng| rng tot m(f?t dap ung
phéan phan phéan
Diém 3 2 1 3 2 1 3 2 1
TONG
PIEM 9 6 3 6 4 2 3 2 1

Véi chi tiéu ndy, mod hinh, gidi phap congnghé
nao ap dung dat 6-9 diém 14 md hinh, gai
phép khai thac bén vitng; 3-6 diém 13 bén viing
c6 diéu kién, 1-3 diém 1a kém bén viing

2.5. Chi tieu k¥ thuat - cong nghé

Nhu trén di néu, bén virng vé cong nghé ky
thuat dat duoc khi cong ddn g dan cu khu vuc

hodac don vi quan ly cong trinh khai théc, su
dung nguén nudc lam chi duoc ki thuat van
hanh cong trinh, cic su ¢b k¥ thudt cia cong
trinh dwoc khic phuc kip thoi. Can cr vao tinh
hinh thyc tién & Viét nam noi chung va ving
nti cao karst khan hiém nudc phia Bic noi
riéng, chi s6 danh gia tinh bén viing vé k¥
thuat cong nghé nhu sau:

Bang 5. Thang diém phén chia tinh bén virng ciia chi tiéu Ky thuét - cong nghé

Danh gia vé tinh hién dai cua ki thut cong nghé
Tinh hién dai i C1 oz A
cua ky thuat Hién dai, tién tién Hién dai keE hop truyén Truyén théng
A n thong
congnghé
Diém 3 2 1
Danh gia vé kha nang lam chi k¥ thuét
‘Kha n7angi Lam LamAchu Khong | Lam IjamA Khong [ Lam IjarnA Khong
lam chu k¥ , mot \ . , | chumot| . . . | chumdt| .. .
K chu A lam chu | chu v~ [lamcha| chu N lam chu
thuat phan phan phan
Diém 3 2 1 3 2 1 3 2 1
TONG
N 4 2 2 1
BIEM 9 6 3 6 3

Vo6i chi ti€u nay, mo hinh, giai phép congnghé
nao ap dung dat 6-9 diém la mo hinh, giai
phép khai thac bén virng; 3-6 diém 13 bén virng
c6 diéu kién, 1-3 diém la kém bén viing

Tu cich danh gia, tinh diém nhu trén, sau khi

tong hop chung 5 tiéu chi danh gia, twonging
véi cac trong sb, thi diém cao nhat dat 117
diém, diém thap nhat 1a 13 diém. Can ctr vao
day chung t6i phan chia mirc d6 bén virng cia
mod hinh, gidi phép khai thac su dung nudc
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vung karst ni cao khan hi€ém nudc khu vyc
phia Bac nhu sau:

Cép I: tir 91 diém dén 117 diém xép vao loai
bén virng;

Cép II: tir 55 diém dén 90 diém xép vao loai
bén virng cé diéu kién;

Cap III: duéi 55 diém xép vao loai kém
bén vitng.

3. KET QUA PAT PUQC VA THAO LUAN
3.1. Két qua dat dugc

KHOA HOC

| CONGNGHE |

Trén co s cac tiéu chi da dé xuét, ap dung
tinh cho 96 xa thudc vung karst nti cao, khan
hiém nuéc khu vire phia Bac. Tuy nhién, trong
khudn kho ctia bai béo nay, cac tac gia chi thé
hién minh ching cho cac xa thudc tinh Lang
Son, két quéa cho thiy cac tiéu chi d& xuat va
ap dung dénh giad lya chon mo hinh, giai phap
khai théc sir dung bén virng nudc karst ving
nai cao khan hiém 13 hoan toan phu hop véi
thuc té. K& qua danh gia chi tiét trong bang 6
va ban d6 dinh huéng cac mé hinh, giai phép
khai thac, str dung ngudn nuée bén viing.

Bang 6. Két qua danh gia tinh bén virng mé hinh, giai phap khai thac

tai cac xa vang nui cao, khan hiém nuérc tinh Lang Son

Téng M 6 hinh, gidi phdp cong nghé khai thac nude
~ A 4 4 Nuoc tw | Thu hirng

Xa diém va .| Giéng Gieng Hang A . ,
Pénh gi Mach Io dio thoan dong Ho treo | chay n? nwoc
khe suoi mua

Tri Diém 57 54 83 44 64 62 47
Phuwong | DPanh gia| BVCBDK | KBV | BVCBK | KBV |BVCBbK | BVCBK| KBV

Vi LE Diém 75 45 83 44 54 42 47
banh gia| BVCBK | KBV | BVCBbK| KBV KBV KBV KBV

Chién | Diém 66 63 82 63 49 43 48
Thing | Péanh gia | BVCPK | BVCPK | BVCPK | BVCPK | KBV KBV KBV

Vil Som Diém 72 67 89 50 54 52 47
banh gia | BVCBK | BVCBK | BVCBK | KBV KBV KBV KBV

Trdan | Diém 72 69 89 50 45 52 47
Yén |Panh gia | BVCBK | BVCDBK | BVCBK | KBV KBV KBV KBV

Mong Diém 65 62 89 44 48 52 44
An banh gia | BVCBK | BVCBK | BVCBK | KBV KBV KBV KBV

Tin Ven Diém 72 50 66 61 47 42 44
banh gia| BVCBK | KBV [BVCHBK |BVCbK | KBV KBV KBV

Tvi L3 Diém 75 50 68 59 49 40 47
banh gia| BVCbK | KBV | BVCBK | BVCBK | KBV KBV KBV

Hisu LE Diém 63 53 63 60 38 31 38
banh gia| BVCBK | KBV [BVCHBK |BVCbK | KBV KBV KBV

Trang Diém 75 54 69 50 46 60 47
Phai | Panh gia| BVCBDK | KBV |[BVCBK | KBV KBV | BVCbK | KBV

Tan Diém 65 62 89 44 48 52 47
Doan | bPanh gia | BVCBK | BVCBK | BVCBK | KBV KBV KBV KBV

Gia Loc| Diém 72 54 74 60 44 54 47
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| KHOA HOC | CONG NGHE
Tén M 6 hinh, gidi phap cong ngh¢ khai thac nudce
~ .2 g‘ X X Nuoc tw | Thu hirng
Xa diém va .| Giéng Gieng Hang A .. ,
, .. | Mach lo . ) Ho treo | chay tr nuwoc
banh gia dao khoan dong 1.
khe suoi mua
banh gia| BVCBK | KBV |[BVCHBK |BVCbK | KBV KBV KBV
Van Diém 75 72 91 60 48 44 50
Linh | DPanh gia | BVCDK | BVCDBK BV BVCbK | KBV KBV KBV
Hiru Diém 63 72 80 37 39 35 38
Lién |Panh gia| BVCDK | BVCDK [ BVCBK [ KBV KBV KBV KBV
Yen Diém 62 81 74 46 38 44 47
Viwong | Panh gia | BVCBK | BVCDK | BVCBK | KBV KBV KBV KBV
Yeén Diém 63 72 65 37 32 35 38
Thinh | Panh gia| BVCBK | BVCBK | BVCBK | KBV KBV KBV KBV

(BV: Bén viing, BVCPK: Bén vitng cé diéu kién, KBV: Kém bén vitng)

BAN DO PINH HUGNG MO HINH, GIAI PHAP KHAI THAC SUDUNG NGUON NUIC BEN VING

3.2. Théo luan

Bai viét da dua ra cac chi tiéu danh gia lya
chon mé hinh, giai phap khai thac ngudn nudc
karst ving nui cao, khan hiém nuéc khu vuc
Bic Bo. Trén co s& cac chi tiéu dé xuit, ap
dung cho cac xa thudc vung nii cao, khan
hiém nuée tinh Lang Son, két qua hoan toan
phu hop.

Tir cac chi tiéu da dua ra, dé ap dung rong rai
cho cic xd thudc ving nui cao, khan hiém
nude khu vue Bic B can diéu ra chi tiét, xac
dinh cu thé tirng tiéu chi dé co két qua sat véi

thue té nhét.

4. KET LUAN

Hiéu qua bén vitng cia moé hinh, giai phap
khai théc, sir dung ngudn nudc karst & ving
ndi cao khan hiém nuéc khu vuc Béc bo 1a
phan t6 hop va giao thoa ctia bén virng vé mit
ngudn nudc, bén virng vé mat ky thuat - cong
nghé, bén vitng vé mat kinh té tai chinh, bén
virng vé mdt van hoa - xi hoi va phai dap tng
duoc céc diéu kién khai thic khdc liét cia dia
hinh, khi hau thoi tiét, dam bao su xdy dung va
van hanh cong trinh khong giy ra nhitng van
dé tiéu cyc, nhu: mau thuin ngi bd; bat binh
dang trong viéc tiép can dich vu cung cép
nudc cua cong trinh... hay tao ra nhitng téac
dong tich cuc nhu nang cao trinh d6 dan tri,
nang cao hiéu biét vé strc khoe, vé sinh méi
truong...

Viéc lya chon md hinh, gidi phép cong nghé
khai thac sir dung bén virng ngudn nudc karst
¢ vung nii cao khan hiém nu e can duoce thuc
hién theo phwong phép tinh diém cho 5 nhom
chi tiéu: ngudn nudce; diéu kién khai thac; kinh
té; ky thuat - cong nghé va van hoa xa hdi va
duoc phan 1am 3 cap: cap I dat tir 91 diém dén
117 diém xép vao loai bén viing; cip II dat tir
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[ KHOAHOC [N

55 diém dén 90 diém xépvao loai bén vitng c6  loai kém bén virng.
diéu kién va cép III dat dudi 55 diém xép vao
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