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PHAN NHOM SUY THOAI NGUON NUOC MACH LO KARST
VUNG NUI CAO, KHAN HIEM NUOC KHU VU'C MIEN NUI BAC BO
Do Dire Bing"', Nguyén Vin Trai®, Nguydn Minh Vi¢t', Nguyén Vin Lim', Trin Vi Long',
Kitu Thi Vin Anh', Vii Thu Hién', Dwong Thi Thanh Thay', D Anh Dic’, Bii Manh Bing®,
Nguyén Viin Thing'
’ﬂ‘mi‘ﬂg Bai hoe M - Dia chdr
'\l-'r'q‘:r Ty dign va Nang heomg tai tgo, Vien Khoo hoe Thay led Viee Nam
'Lién dodn Chay hogeh v Bién tra tai HEHVER N mien Bae
*Tae gia chiv trach nhicm: daoduchangtohnme eduvn

Tom tit

Nguoi dan vang nii cao, khan hiém nurde khu vire mién nii Bic Bo rit kho khiin vé nudce,
tai day, Nha nuwde va cic t6 chire phi chinh phu nuwéc ngoai da diu tu nhiéu cong trinh ciip nuwdc
sinh hoat. Tuy nhién, theo thoi gian, higu qua su dung cua ching ngay cang thap. Ngoai sy
xuong cﬂp cic hang mic cong trinh cip nude thi sir suy thodi ngudn mrde cling 12 mot nguyen
nhiin din dén tinh trang do. Kci qui nghién ciru 408 mach 19 karst cho thiy cde ngudn nude i
d6 di ¢o bicu hign suy thodi vé trir luong va chit hrgng. Dya viao két qua diéu tra, phong vén
ngudi dan khu vire sir dung nwdc, do dac luu lugng vi lay mau phén tich chat lugng nude, cic
tac gia phan chia mach 1§ karst viao 9 nhom vai mire df suy thoai vé it hegng va chat lugng o
nhom I 1a thiap nhit (6,6%), tiép theo 1a nhom la, 11b, 1a, HIb, sau do la nhom IVa, IVb, 1Ve vi
o mire cao I‘Ihcll la nhom V (9,6%). Két qua phan nhom 13 11::11 dé dua ra nhirng giai phap phuc
héi, bio vé ngudn nude, gop phin ning cao hidu qua md hinh cip nude sinh hoat tai khu vire,

Tir khda: suy thoai; mach [o karse; khan hiem nirdre.

1. Pt van de

Khu vire mién niii Bic Bé - Viét Nam ¢6 nét diic trumg co ban 1a hudmg vang cung quay lung
ra bién, vai sy ph;m ciit kha manh va kiéu dja hinh karst 'I:‘-j xam thye boe mon o phan Bong Biic
vii phin Tay Bic vdi cac diy nii cao kéo dii hudng Tay Bic - Béng Nam, phin ciit manh tao dja
hinh chénh léch Ion va hiém tro nhit nuéc ta (Nbuvcn Kim Ngoc va nnk, 2003). Cing v diéu
kién dja hinh do, véi cau trite dja chit, dia chat thuy van (DCTV) kha phire tap vai 03 tang chira
nude (TCN) 16 héng. 25 TCN khe nirt va 05 TCN khe nint - karst (Nguyén Van Liam va nnk,
2018) khién cho viée cung Ldp nude sinh hogt tal kKhu vye nay khia kho khin, dge bi¢t ¢ nhimg
ving nii cao va bién gidi.

Tai nhimg khu vyre nui cao, khan hiém nurér, ph"m lon ngudi din sir dung nmurdc tir chay tir
cac ngunn nurée mach 15, khe sudi duge nha nwdc diu ar cong trinh ca;‘r nuwac. Tuy nhién, sau
nhiéu nim s dung, hi¢u qui cua cong trinh khong dat duge nhe mong muon. Tai cdc xa rong
vung ndi cao, khan hu.m nude, mire dd bén vimg cia mo hinh cap nuoe chua cao, nhu.u cong
trinh bi hong va xuong mp (D& Ngoe Anh va nnk, 2019). Sy kém bén vimng niy do nhi iéu nguyén
nhan khic nhau, trong do ding chi ¥ 1a sy suy thoai trir legng va chit lwrgng ngudn nude. Nhir
vity, ciin thiét phéi dinh gid sir suy thodi ngudon nude lim co sar dua ra nhimg giai phap phi hop
gilp ning cao hi¢u qua cua cic mo hinh cap nuée cho ving nii cao, khan hi¢m mrm viing Bic
B, Bang viée khao sit, thu thip thong tin tr ngudi din, do dac luu legng, liy miu nuée phin
tich vao cac dgt nghién ciru trén pham vi cic xid thuge 15 tinh, cac tac gia di phan nhom suy
thoii doi vii 408 mach 13 trong viing (hinh 2).

2. Phuong phip nghién ciu

Suy thoai ngudn nuroe gom suy thodi vé trir lugmg va chit lwgng, doi voi cac nguon nurde
mach Iu. sy suy thoii vé trir lwgng duwge dinh giid thang qua sy suy j:.ld]"l."l ve luu lugng. Sy suy
thoai chat lrgng ngudn nude (hay sir xau di cua chit lugmg murde) co 2 trirong phai khac nhau,
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quan diém thir nhit cho rang n;_..ui.:n nudc bj suy thoai khi chit hromg vuot qua mét gidi han trong
tiéu chuin nhat dinh; quan diém thir hai cho ring, nguén nuwde bi suy thU‘r].l. khi vugt qua gia tn
phong ty nhién cua nd (Nguyeén Vin Lam va nnk, 2020). Do gidi han w:- mit thai gian cing nhur
cdc tai ligu trong ving nghién ciru, dé co thé dinh gid sy suy thoii nguon nirde phit hop vdi diéu
kign thyre tién tai day, cic tac gia dé xuét cach phan nhém n;:unn nurdc mach 1§ nhar sau:

2.1, Déi véi swrsuy thodi trir rong

Sy suy thodl tnr luomg, doi vai nbuun nuoe m{u.h Il.;l karst 14 sy suy thoai vé luu lromg.
O day, s suy thoai duge h1r.‘u chinh Ia su giam di vé trj s6 hru luong nguon mrde. Doi vai viing
nghién ciru, ching toi dé xuat ddnh gia sy suy giam nay dua viao hai co so:

+ Dyra vao két qua thu thap, diéu tra thong tin ngudi dan sie dl,mg cde nguon nude vé sy bién
clqnb luru lugng. ‘u’ung nghu:u ctru trai rong trén pham vi 15 tinh mién nai phia Bic, lai 1ap trung
viio nhimg khu vire nii cao, khan hiém nwde, & day khong c6 bat ¢ir cong trinh quan triic hay dé
tai, duyr dn nao thue hién quan tric nhic¢u nim dé dinh gia dién bien luu lirgng theo chuoi thoi
gian. Do viy, trong qua trinh khao sit thye dja, cic tac gia da tién hanh di¢u tra, phong van, thu
thap thong tin tir chinh quyén, ngudi dan s dung cic nguon mach 16 karst vé sy bién doi luong
nwrac trong cic giai dogn. Nhimg théng tin nay c6 the sirdung dé danh gid sy suy thoii lru lwong
nguon nude. Sur suy thodi duge xac dinh khi phong vén, thu thip thng tin tir ngudi din 1a nguén
nudée co hign trgng suy gidm low lugng.

+ Dua vio ket qua do ILru. lugmg thye té cla nj_.,uun nudae mach 19 karst tmnj_.. dm l. dot 2 vao
cic mua kho. Vé nguyén tic chung. viée danh gid sy suy thoai luu lugng can tien hanh do dac,
quan tric theo chudi thoi gian dai. Tuy nhién, do gidi han vé thei gian ciing nhwr cic diéu kién
khéc, ching t6i chi ¢6 thé dya theo so liéu do luu lrgng trong 2 dot dé danh gia sy bién déi luu
lugng (2 dot trong ang véi hai maa kho nam 2021-2022 via 2022-2023).

Trong qua trinh do dac, khong tranh khoi cac logi sai sa, vi viy, két qua do hru heong dot |
vit dot 2 luon co sy khae nhau. Theo Thong tr s6 17/2021/TT-BTNMT quy dinh vé gidm sat
khai thac, su dung tai nguyén nude cua Bo Tai nguyén va Mol truomg, ¢o hi¢u lyc ngay
30/11/2021, "sai so tuong doi khong virgt qua 5% so voi gia tri thue do dbi vai thong s luu
lugng”. Do vay, trong so sinh lru lwgmg dgt 1 va dgt 2 dé lam co so dinh i sir suy thoai, khi
leu lugng dot 2 nho hon 95% luu lugng dot 1 thi ngudn nude duge ddnh gia 3 ¢o sy suy giam
luu lwgng theo tiéu chi nay.

Can cir viio hai co so noi trén, ching toi phin loai suy thedi luu luong ngudn nude theo 3 mire
do (1) Chira suy thodi hru heomg, (2) Suy thodi heu leomg nhung chua 16 biéu hién, (3) C6 biéu hién
suy thedi lu leomg. Tiéu chi danh gid sy suy thodi luu luomg nguon nude trong bang sau:

Bang 1. Tiéu chi danh gia sw suy thoai liew hegmg nguon nureae

Co sir dinh gis mire dj suy thodi hru lrgng ngudn nurire
M&: IiiljllwllF - Hido fung: i Rt Kigig i Biéu hién suy thodi lvu luong theo
wu liromg £ - . T Uy )
- phong vin, thu thip thong tin tr i i A
i i két qua do dot | (O ) va dgt 2 (Q,)
Chura suy thodi luu hegng K hing Khong
Suy thoa hruw egmg nhumg Khang cé
chua rd bieu hign Co Khéng
Cd biéu hién suy thedi luu Cé Co
lrgng

Ghi ¢l Biéu hién suy thodi lvu legng theo két qua do dot 1 (Q)) va dot 2 (Qs) durge xic
dinh la "Co" khi 95% Q) > Q2 va nguoce lai.
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2.2, Déi voi sur suy thodi chat frong

Sy suy thoai chit rgmg chinh 1a sir bién déi theo chiéu hudng xau di cua chat luwgmg murdre so
v chit lugmg ty nhién cia nd, chu yéu dudi cic tic dong do hoat dong song cua con ngudi. Doi
v viing nghién ciru, chiing t6i d¢ xudt danh gia sir suy giam leu luong dua vio cde co so:

+ Két qua khao sit tai khu vure mién b eiip ngudn nude: hogt dong cua con ngudi, nhimg
ngunn co nguy co anh huong dén chat lurgng mrm, mach 10 karst. Theo khao ﬂal thire dia t cac
nguun nurére lnmb pham Vi nkhlcn ciru, tai mién bo cip co nhicu hoat dong song, phat lrn.n kinh
t¢ cua con nguoi co kha nang gay suy thoi chat luong nguon nudc nhu: hoat dong trong trot
(bon phin, sir dung cic hoa chit bao vé thye vit,...), hoat dong chin nudi, sinh hoat tao ra chit
thii, nudce thai, hoat dong khai thac khoang sin, cac nguy co khac tr hoat dong mai tang, chon

cit nguéi chét,... Nguon nude co diu hiéu suy thodi chit luqm;_, khi khu vire mién cap cd cic
hoat ddng co nguy co giy anh hwong xiu dén chit lugng nude.

+ K¢t qua phin tich chit lugng nguon nude tgi nhimg diém ¢é dau hi¢u, kha ning suy
thodi chit legng: 84 miu dot 1 va 84 mau dot 2. Két qua phin tich miu nudc theo chudi thai
gian ld co s¢ quan trong nhit dé dinh g gid nguon nude co bi suy thodi hay khong. Trong khudn
kho cua nghién ciru nay, cac tac gia da ucn hanh phan tich 2 dgt méu, két qua so sanh cua 2 dot
sé¢ la mot trong nhimg co so dé danh gid mirc do suy thoai chat lugng. Su suy giam chat lugng
nudc duge xac dinh khi ml thiéu két qua 4/7 chi tiéu phan tich cua dot | nho hon cua dot 2. Cac
chi tiéu chét lrgng nude gobm: Do duc, Amoni, Asen, Sat, Mangan, Ecoli, Coliform.

+ Ku qué do nhanh cic chi tiéu chat lwong nude ngodi hi¢n truomg trong 2 dot khao sat
tai cic nguun mach 1 karst. $6 luong cic ngudn nudce trén trong pham vi nghién ctru rat lém. so
lugng miu num: I:.hnng, thé trai du cho cic nguon nude, Do viy, doi vai uhu'ng nguun nrere
khong liy miu nude phin tich, cdc tic gia dya vio két qua do nhanh TDS ngoai hién truimg dé
dinh gia. Ngudn nude bj suy thodi chat lugng khi TDS dot 1 nho hon TDS det 2.

Can cir vao cac co so ndi trén, ching 61 phan logi mire dg suy thoii chat lurgng ngu{m nude
theo 3 mire (1) Chuea suy thoai chit liegmg, (2) Suy thoai chit liegng m’umg chura ro hwu hién,
(3) Cé hiéu hién suy theai chdt hegmg. Tiéu chi dinh gia sy suy thodi chat lugng nguén nudc
trong bang sau:

Bang 2. Tiéu chi danh gid sie suy thodi chat liegmg nguon nude

Co sir dénh gisi mire 4 suy thodi chét | nguin nude
Mure df suy theii y @ su) s

chiit hrgmg Cac hogt djng cd nguy co iy anh Bi;‘ttl; hi¢n suy thoai chat lugng theo
hwong xau den chat hegng nude ket qua phan tich dot | va dot 2
Chura suy thodi A .

chiit lwgng Khang Khdng

Suy thoai chat lurgng Co Khang

nhung chua rd bicu hign Khéng Co

Co bigu ‘[w:n suy thod Co Co

chat lugng

Ghi chua: _Biéu hi¢n suy thoai chat lwong theo két qua phan tich dot 1 va dot 2 duge xac dinh
ld "Co" khi 16i thieu két qua 4/7 chi ticu phan tich dgt 1 nho hon dgt 2 (d6i voi nhimg nguon ¢d
két qua phin tich miu nudc). Két qua TDS dgt 1 nho hon TDS det 2 (doi vai nhimg ngudn
khong co két qua phén tich miu nude) va nguge lai,
2.3. Phin nhim suy thodi nguén mwrde theo e lupng va chit lrgmg

Trén co so cic ticu chi danh gid sy suy thodi vé luu luong va chat lwgng nguon nude, ching
toi phian nhom sy suy thodi nguon nudce thanh 9 nhom nhur sau:
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Bang 3. To hop cac nhom theo mire do suy thoai liew lieomg va chat lwong
Mire di suy thodi low luwong Mire di suy thodi chit hrong
Nibin Chua suy 51’;':&';“:11'::; C6 biéu hién | Chua suy ..51::: :::1.;“3; C4 biéu hign
thodi chat AR suy thodi lvw | thodi chat suy thoai
lwgng cinm 19 Gicy lugng lugng nhemgohes: | g lugng
- hién ré biéu higén
| . . : . i ol -
I ' <
Iib X
1ila X
1Ib X X
IVa X
IVb x x
Ve X
L4 X X

» . . { =
J. Két qua va thao luin

Két qua phin loai cho lha},u rong todan ving nghu:n ciru, trong tong so 408 mach Ic;- cile
mach chua bj suy thoii chiém ty 1¢ nho (6,6%), cac mach 1é bj suy thodi ca hru lugng va 4 chat
!l[';!‘l'lj, lom hom (9.6%), cac mach 1§ co sy suy thodl vé lueu Il.rqng hodc chat luwgng chua ré rét
chiém ty I¢ cao hon ca (nhom Illa, 1Va, IVe chiém trén 17%) (chi tict xem bang 4. hinh 2).

Bang 4. Két qua phdan nhom suy thodi neuon miede mach g vieng mii cao,
o - - -
khan hiem miedre Bae Bo

S6 Si lrgmg mach 1§ theo cice nhim mire di suy thodi
Tinh l,:'::,'f Nhém | Nhém | Nhéom | Nhom | Nhom | Nhém | Nhom | Nhom | Nhom
1 1 Ia b ia b 1Va 1V Ve v
Son La 20 ! 2 | 3 | 3 [ 5 3
Dig¢n Bién 1 I il I 1 2 2 1 2 1
Lai Chiu 34 | 4 2 4] 4 f 4 4 3
Yén Bii 48 4 2 23 8 9 9 2 7 4
Ha Gan 34 3 2 2 7 5 [ L1 [ 3
Bic Can 35 2 ] | 4 6 7 3 4 6
Cao Bing | 91 f 5 9 17 8 I o 15 9
Hoa Binh 19 2 | | 4 2 3 1 4 1
Phis Tho 3 0 0 | 0 0 1 0 1 0
Lao Ca 9 ] | | I | I | 2 I
Tieyfn 5 | o 0 2 0 | 0 I 0
Quang
N 4 [ 0 0 | 0 | 0 | 0
WNguyén
Lang Som ]2 4 5 f 17 11 13 2 17 7
BicGiang | 8 0 1 2 1 1 | 0 1
QuangNih| S | 1 [ o | o ! 0 0 0 3 0
" Ting | 408 | 27 25 29 74 50 70 22 72 39
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56 lrgrng ngudn nurdre theo cac nhom suy thoai

g0
80

70
6L e
50 S50 nguon
i nuoe heo
{ mirc 46
20 suy thod
1';: g nhom

Nham | Mhdm Mhom Nhom MNhom Nhom Nhom dhém Nhom
la b lita b IVa Vb Vi v

NEUONn Nuoc

B
B
=

58 lugn

Nhom r'lgu;:'}n NLre

Hinh 1. Cae nhim suy thodi nguen mege mach 16 kb vee mid cao, khan hiém nude Bace B,

- i i - i —

1 ..'L’ | )
4
CHL Gl : o & T - _‘ _
q Whaihy s s | 1-;. H-Wl : ,; 1 E - o ™ "
Q  Mach b nbown 1 - IV | - - . W 1 4
& Much o hoin b \“" s ", -".
r | 1‘1 ,I-‘J W . .

Mlaaig vy val

Hinh 2. Ban do nham suy thodl nguon meoe mgeh 1o karst vione nghién e,

Trén co so phian nhom suy thodi nguon nude. cic tac gia dé xuat mot so giai phép theo cic
nhom nhur sau:

(1) Do6i véi nhirg khu vue hién tai chira co dau hiéu suy giam nguon nudoc (nhom 1): Dé
dam bao vige khai thac bén vimg trong twong lai, can bao vé tot khu vure mién cip: xdc dinh rd
mién cdp, edm moc bao w,. tai -.tay can han ché, cim cic hoat dong chit phi rimg, chin tha gia
suic. sir dung phzm bén, thude tir siu, diét co, xiy dung cong trinh. Két hop trong rimg bo sung
d6i véri nhimg vi tri it tham phi thyre vat dé ting nguﬂn sinh thiy.

(2) Doi vai nhimg khu vire chi bi suy giam ve luru lugng nguon nude (nhom Illa, 111b): Két
hop cac giai phap nhir dao cac ho thu, bon thim nho, hio doc theo durémg dong mirc dé glam toc
do dong chay tam thai, gitr nwrde, tich mot phdﬂ nuoc mia mura bé sung cho mua kho: trong rimg
dé tang dign tich tham phu thyc vit; chinh quyén o co ché chuyén doi dit cua nguai dan tai
mién cip sang khu vie khic dé vira dam bio doi song cia nguini dén, vira gitr duge ngudn cip
nurae; giai phip bao v¢ tuong ty nhu khu vire (1)

(3) Pdi vai nhimg khu vue chi bi suy thoai vé chét ligng (nhom 1la, 11b): Nhimg khu vie co
hoat dong khai thic khodng san giy anh huong dén nguén nuéce can dimg ngay cic hoat déng
khai thac. xa bin thai va ¢o cde ché tai xir 19, rin de: nhimg khu vire ngudi din sir dung hoa chit
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bio vé thue vt can tuyén truyén dé ngudi din e v thire khéng st dung hodce str dung nhimg chat
bio vé sinh hoc trinh tic dong xau dén nguon nude; chinh quyén dia phwong cin ¢o co che,
chinh sach chuyén déi r:lzit_. cdy trong phi hop sang nhimg dia diem khac dé dam bao doi song
cua ho. ra lai dién tich mién cap nudc dé phuc hoi, bao vé.

(4) D61 vai nhimg khu vire bj suy thodi ca vé luu lugng va chat luong (cac nhom con lai):
E‘an két hop tong thé cac giii phap nhu ddi v khu vire (2) va (3). Ngoai I'Ihu’l‘lf__ y.u phap trén,
cdn ning cao nhan thir, hiéu I:ucl. clia ngudi din vé s quy gid coa tai nguyén nurdc va cic vin dé
lién quan dén ngunn nucre dé moi nguo dan déu co v thirc tir bao vé. phat trién nguon nuée, dam
bao viéc khai thic bén virmng cho thé hé mai sau.

Vung nghién ciru la cac xa nui cao, khan hiém nude khong ¢o cic cong trinh quan trac luu
lwong, chit lrong nude theo thoi gian dai. Vai dicu kién hién tai, trén pham vi rong. cic tic gia
da khao sat, do dac trong 2 dgt (twong ung voi 2 mua kho) dé lam co s¢ dua ra cac tiéu chi phan
nhom suy thodi nguon nuéc. Diy la cic két qua phin nhom suy thodi nEu-:m nuée budc dau,
mang tinh téng quan cho todn viing nghién ciru, do viy, cin tién hanh quan tric luu hrong, chat
lwong trong thoi gian nhiéu nam, theo cic mia khic nhau dé ¢6 thé dua ra duge nhimg phan loai
chi tiét hom.

4. Két ludn

Viing niii cao, khan hiém nude Bac B la ving rat kho khan vé nuée sinh hoat. Tuy nhién,
cdc nguon nude mach 10 tai day lai dang co dau hiéu bj suy thodi. Tir cdc két qua khao sat thye
dia, phong van nguoi dan, do dac luu lwgng, phan tich miu nude, tip the tic gia dd danh gia
dugce suy thoai nguon nuoc, phan loai cac mach lo karst vao 9 nhom khac nhau. lﬁ'.eT qua nghien
ciru 408 mach 15 karst cho thay cic nnunn nude tal do di co hleu hién suy thoai Vé trir luong va
chit lrong, mire d suy thodi o nhom I 1a thap nhat (6,6%), m.p theo la nhom lla, 11b, 1lla, 111b,
sau do la nhom [Va, IVb, IVe vi sy suy thodi ¢ mic cao nhat la nhém V (9.6%). Két qua phén
nhém I tién de dua ra nhitng giai phap phuc héi, bao vé ngudn mwrde. gop phan ning cao higu
qua mé hinh cip nudc sinh hoat tai khu vire. Céc s6 lidu khao sdt cia nghién ciru méi chi duge
tién hanh theo 2 dot mia kho, do d6, viée phin nhém mdéi chi mang tinh tong quan, can thiét
phai c6 nhimg sd liéu quan tric nhiéu nim, theo nhiéu mia dé dua ra nhimg nhém cu thé hon.

Livi cam omn

Xin chan thanh cam on Truomg Dai hoec Mo - Dia chit, dé tai PTDLCN.66/21 do Vién Khoa
hoc Thuy lgi Viét Nam chu tri, chinh quyén, nguoi dan cde xd thuge ving nii cao, khan hi¢m
nuroe di giap do. tao dieu kigén dé cic tac gia hoan thién nghién ciru nay.
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Degradation classification of karst springs in the water-scarce high
mountain areas in the northern region
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Absiract

It is difficult for local people to seek water in water-scarce high mountainous areas in the
Northermn mountain region. In this arca, many domestic water projects have been funded by the
state and forcign non-govemmental organizations. By this time, however, their function is
degrading due to many reasons, including water source degradation. Studied results indicate that
the water reserve and quality of 408 Karstic springs are deteriorating. With field investigation and
local people's interviews integrating flow measurement and water sampling in the study area, the
karstic springs are divided into 9 groups with different decline levels of water reserve and
quality: Group | has the lowest degradation (accounting for 6,6%), followed by groups lla and
Ib; 1lla and IIb; IVa, IVb, and IVc. Group V is the highest level (9.6%). These results are
useful for providing solutions to restore and protect water sources and contributing to improving
the etficiency of the water supply in the area.

Keywords: reduction, karst spring, scare of water
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