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Tém tit: Do tic dong ciia bién doi khi hdu va cdc hoat dong phat trién kinh té - xa hi ngay cang gia
tang lam cho cac nguon mede néi chung, nguon nwde karst ¢ ving niii cao khan hiém medce khu viee phia
Bdc ldanh tho Viét Nam néi riéng da va dang cé chiéu hwéng bi suy thodi ca vé hrong va chdt. Két quad
diéu tra danh gid thic té cac mia khé kiét nam 2022 va 2023 cia Dé tai nghién citu khoa hoc cdp Nha
nudc md s6 PTPL.CN.66/21 tai 408 nguon nuwée mach 16 va 29 ngudn nuoc hang dong karst tai 15 tinh
mién nii  phia Bc ldnh thé Viét Nam (trude khi sap nhdp) cho thdy ¢é 39 nguon nwée bi suy thodi ca triv
leong va chdt lwong (chiém 9,6%); 169 nguon nieée ¢o biéu hién suy thodi (chzem 41,1%); co toi 173
nguon nudc da bi suy thodi vé lirong hodc vé cht (chiém 42,5%) va chi cé 27 nguon nuéc chica bi suy
thodi (chiém 6,6%). Dé han ché, khic phuc nguy co suy thodi do, bai viét ndy di xdc dinh dwoc cdc
nguyén nhan suy thodi, mitc do suy thodi; phan tich va xdy dung ma trdn danh gid, tinh diém xdc dinh
duwoc thir ty wu tién dp dung cdc gidi phap cong nghé phuc héi va bao vé cdc nguon nudc bi suy sodi hi¢u
qua, phu hop voi diéu kién thuec té vimg niii cao, khan hiém nwée khu viee phia Bdc. Day la tien dé quan
trong dé thiét ké nhitng gidai phdp cong nghé can co, dam bao tinh bén viing cdc nguon medc mach 19,
nguon nudc hang karst cho ting vung cu thé.

Tw khoa: Nguon nuwoc mach 19, karst; suy thodi; phuc hoi: béo Vvé.

Summary: In recent years, the combined effects of climate change and intensifying socio-economic
development have increasingly threatened water resources, particularly karst water sources in the high
mountainous regions of northern Vietnam. This study, conducted under the framework of the national research
project code PTDLCN.66/21, assessed 408 karstic springs and 29 karstic cave water sources across 15
mountainous provinces in northern Vietnam during the dry seasons of 2022 and 2023. The findings indicate
that 39 sources (9.6%) were severely degraded in both quantity and quality;, 169 sources (41.1%) showed
clear signs of degradation; 173 sources (42.5%) exhibited partial degradation in either quantity or quality;
and only 27 sources (6.6%) remained unaffected. To address and mitigate these challenges, this paper
identifies key degradation drivers, assesses the severity levels, and develops an evaluation matrix with a
scoring system to prioritize appropriate technological solutions for restoration and protection. The proposed
approach provides a scientific basis for designing sustainable and context-specific interventions to safeguard
vulnerable karst and spring water sources in water-scarce mountainous areas.

Keywords: Karst water sources; spring discharge; degradation; restoration, water resource protection.
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co ban 1a hudng vong cung quay lung ra bién,
voi sy phan cat kha manh va kiéu dia hinh
karst bi xam thyc béc mon. Phan Tay Béc véi
cac ddy nui cao kéo dai huong Tay Bic —
Dbong Nam, phan cit manh tao dia hinh chénh
léch 16n va hiém tré nhit nuéc ta (Nguyén
Kim Ngoc va nnk, 2003).

TRUNG QUi

) sesisany

Hinh 1: So do vi tri 15 tinh mién mii phia Bdc
(trudc khi sap nhap)

Khu vuc mién ndi phia Bic c6 céu trac dia
chat, dia chat thuy van (PCTV) kha phirc tap
v6i 03 tang chira nudc (TCN) 16 hong, 25
TCN khe ntit va 05 TCN khe nut — karst
(Nguyén Vin Lam va nnk, 2018). Trong do,
vung nui cao karst khan hiém nudc phan bd
cac thanh tao cacbonat c6 tinh hoa tan cao,
kha ning hinh thanh cac hé thong khe nut,
hang héc karst tao diéu kién tham nudc tot
(Nguyén Vin Lam va nnk, 2018). Pay 1a noi
c6 dia hinh cao, phan cat manh, sau va ddc
(46 ddoc dia hinh tir 7,4% - 52,0%) lam cho
nudce bi thoat rat nhanh ra mang xam thyc dia
phuong tao nén sy khan hiém nuédc rat
nghiém trong, gay kho khin cho doi song
nhan dan (Nguyén Vin Lam va nnk, 2018;
Db Ngoc Anh va nnk, 2019).

Céc x4 trong ving ndi cao, khan hiém nudc
hau hét dd c6 cong trinh cdp nudc sinh hoat
nhung muc d6 bén viing chua cao, nhidu cong
trinh bi hong, xubng cip (P4 Ngoc Anh va
nnk, 2019); sy suy giam ngudn nudc (suy
giam luu lugng, muc nudc va chét lugong
nuéc) da va dang c6 chiéu hudng gia ting do
anh huong cua bién doi khi hau; anh huong
ctia hoat dong phat trién kinh té xa hoi. Tuy

nhién, van dé nay con chua dugc nghién ctiu
va quan tAm dung muec. Vi vay, dé dam bao an
ninh ngudn nudc phuc vu phat trién kinh té xa
hoi; dam bao On dinh cudc séng sinh hoat
ngudi ddn mot cach bén ving, can thiét phai
nghién ctru, danh gia xac dinh mac do, nguyén
nhan suy thoadi ngudn nuéc, tr d6 dua ra
nhimg giai phap cong nghé phuc hdi, bao vé
hop 1y, kha thi va phu hop véi diéu kién thyc
té o timg dia phuong.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Panh gia mirc dd suy thoai ngudn nuéc

Hién nay, cac nha Pia chét thay vin Viét Nam
cling nhu trén thé giéi co ban déu thong nhat
viée xac dinh mirc d6 suy thoai cac ngudn nudc
du(n dat duoc thong qua danh gia su suy thoai
vé trir lugng va chét luong. Di v6i ngudn nuoc
mach 16, hang dong karst sy suy thodi vé trir
luong dugce thé hién thong qua murc do suy giam
vé luu luong va muc nude. Sy suy thoai chat
luong chinh 13 sy bién doi theo chiéu hudng xau
di cua chit lugng nudc so véi QCVN 09-
MT:2023/BTNMT Quy chuan k¥ thudt Qudc gia
vé chit luong nude dudi dat.

Trong khudn khd trién khai thuc hién Dé tai
mi s6 DPTPL. CN.66/21, viéc danh gia muc do
suy thoai nguon nuoc mach 19, hang karst dya
vao: cac két qua do dac luu luong cac ngudn
nuée theo chudi thoi gian 2 nam vao cac mua
kho kiét; két qua quan trac va do dac luu luong
va myc nudc cua cac ngudn nudc; két qua diéu
tra, phong van ngudi dan va chinh quyén dia
phuong dd va dang str dung ngudn nudc; két
qua lay va phan tich mau nudc theo chudi thoi
gian quan tric va khao sat. Trong qué trinh do
dac, khong tranh khoi cac loai sai sb, vi vay,
két qua do luu luong, myuc nude dot 1 ndm thir
nhdt va dot 2 nim tht hai luon c6 sy khac
nhau. Theo Thong tu s6 17/2021/TT-BTNMT
quy dinh vé giam sat khai thac, st dung tai
nguyén nudc cua B§ Tai nguyén va Moi
truong (nay la BO Nong nghiép va Moi
truong), c¢6 hiéu lyc ngay 30/11/2021, sai sb
tuong dbi khong vuot qua 5% so voi gia tri
thuc do ddi véi thong s6 luu luong. Do vay,

78  TAP CHi KHOA HOC VA CONG NGHE THUY LO1 SO 91 - 2025



trong so sanh luu lugng dot 1 va dot 2 dé lam
co so danh gia su suy thoai, khi luu lugng va
muyuc nudc dot 2 nhd hon 95% luu luong va
muc nudc dot 1 thi nguén nuoc dugc danh gia
la c6 su suy giam trir lugng theo chi tiéu nay.
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Trén co sé théng ké, tong hop va phan tich
cac két qua thu duogc, cic tac gia danh gia
muc dg suy thoai céc nguén nudc mach 19,
hang karst thong qua cac chi tiéu (Bang 1 va

Bang 2) sau:

Bang 1: Cac chi tiéu danh gia sw suy thoai trir lwong ngudn nuéc

Co s& danh gia mirc dd suy thodi trir lrgng ngudn nuwéc

Mirc do suy Két qua khdo sdt thuc té, | Két qud quan trdc, do dac hién Mirc do
thoai trir thu thdp thong tin trieong theo chudi thoi gian danh gia
lwgng
Chua suy Khong c6 biéu hién suy | Luu lwong va myc nudc khong | Khéng suy
thoadi trir giam luu lugng va ha thap | thay doi thoai
lwgng muc nudc.
Khong c6 biéu hién suy | 95%Q; (luu lugng ngudn nudc
giam luu luong hoac muc | quan trac, do dac nam thir nhét)
nudc. > Q2 (luvu lugng quan tric, do
Suy thoai trir

lwgng nhung

dac nam thu 2) hoac 95% Hi
(muc nudc quan trac, do dac

C6 biéu hién

chwra rd bicu nam thtr nhat) > H, (myc nugc | suy thoai
hi¢n quan trac, do dac nim thtr 2)
Co hién tugng giam luu | 95%Q1 < Q2hodc 95% Hi <H»
luong hoac myc nudce
Suy thoai trivr | Luu lvong va muc nude | Q1> Qzva Hi > Ha Suy thoai
lwgng suy giam
Bang 2: Cic chi tiéu danh gia sw suy thoai chit lwgng ngudn nuwée
Co sé danh gia mirc d9 suy thoai chét lwong ngudn nudéc
Mire do suy Két qua khao sdt thiee té, Két qua quan trd'c;, phan tich Két qua
thoai chat thu thap thong tin chat luong nudc on dinh theo danh gia
lwong chuoi thoi gian
Khu vuc mién cap nudc | Cac két qua phan tich chit | Khéng suy
Chua suy o L o . . A 2. . .
thoai chit khong c6 cac hoat dong cé | luong nudc khong thay doi. thoai
nguy co gy anh hudng xau
luwgng X A .
dén chat luong nudc.
Khu vuc mién cap nude c¢6 | Két qua phan tich chat luong
cac hoat dong co6 nguy co | nudc, do nhanh c6 biéu hién suy
. .z | gdy anh huong xau dén chat | thoai: toi thi€u co6 4/7 chi tiéu
Suy thoai chat

lwgng nhung
chwa ro biéu
hién

luong nudc

phan tich dot 1 16n hon dot 2.

Khu vuc mién cip nudc
khong c6 cac hoat dong co
nguy co giy anh huong xau
dén chét luong nudc

Két qua phan tich chat luong
nude, do nhanh c6 biéu hién
suy thoai: tdi thiéu két co 4/7
chi tiéu phan tich dot 1 nho
hon dot 2.

C6 biéu hi¢n
suy thoai
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Co sé danh gia mirc dd suy thoai chét lwong ngudn nudéce

gdy anh huong x4u dén chat
luong nudc

Mirc do suy Két qud khao sdt thiee té, Két qua quan trac phan tich Két qua
thoadi chat thu thap thong tin chat lwong miede on dinh theo danh gia
lwgng chudi thoi gian
Suy thoai chit | Khu vuc mién cap nudc co | Két qua phan tich chat lugng | Suy thoai
lwgng cac hoat dong co6 nguy co | nudc, do nhanh c6 bi€u hién

suy thoai: tdi thiéu c6 4/7 chi
ti€u phan tich dot 1 nho hon
dot 2.

Trén co s¢ cac chi tiéu danh gia sy suy thoai
vé trir lwong va chat lwong ngudn nude, to hop

lai, co thé phan loai sy suy thoi ngudn nudc
thanh 5 nhom (Bang 3) nhu sau:

Bang 3: T6 hop cac nhém theo mirc d suy thoai trir lwong va chit lwong

Mirc do suy thoai luu lwgng, Mirc dd suy chat lwong ngudn
muc nwéc nuoéc
Nhém Phu Chuasuy | Cobiéu | Suy thodi | Chuasuy | C6biéu | Suy thodi
nhém thoai hién suy thoai hién suy
thoai thoai
I - X X
Ila X X
II IIb X X
Ilc X X
IMla X X
111 I1b X X
IVa X X
v IVb X X
\% - X X

Tu t0 hop ma tran trén cho thay mtrc do suy
thoai ngudén nudc ¢ nhom I 1a thap nhat, tiép
theo 1a nhom II, III, sau d6 1a nhom IV va ¢
muc cao nhat 1a nhom V. Do vay, c6 thé
phan loai muc dd suy thoai cac nguén nudc
nhu sau:

+ Nhitng nguon nuoc chua suy thoai: Gom céc
ngudn nudc thuoc nhom I;

+ Nhitng nguon nuoc co biéu hién suy thodi:
GOm cac nguon nude thudc nhém II;

+ Nhitng nguon nwdc suy thoai vé chat
hoac vé lwong: GOm cac nguon nudc thudc
nhom I11;

+ Nhitng nguon nwéc suy thodi vé chdt va ¢
biéu hién suy thodi vé lwong hodc suy thodi vé
lirong va cé biéu hién suy thodi vé chdat: Gom
cac ngudn nude thude nhom IV

+ Nhitng nguon nwoc suy thodi ca vé chat va
lwong: GOm céc ngudn nudc thuge nhom V.

2.2. Xac dinh cac giai phap cong nghé phuc
héi, bao vé nguon nuée bén virng

Pé lya chon duoc cac giai phap cong nghé
phuc hdi va bao vé cac ngudn nude mach 16 va
hang karst hiéu qua, phu hop voi thuc té va
dam bao tinh bén viing, didu trudc tién can xac
dinh chinh x4c cic nguyén nhan gay suy thoai
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d6i vé6i timg mach 19, hang karst ¢ tung dia
phuong thudc khu vyre mién nii phia Bic lanh
thd Viét Nam. Trén co sé két qua diéu tra khao
sat tai 408 nguén nudc mach 19, hang karst va
két qua nghién ciru cua P& tai Ma sb:
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DTPL.61/15 (Nguyén Ngoc Anh va nnk)
ching t61 da x4c dinh va phan chia cac nhém
nguyén nhén gy suy thoai trir luong va chat

luong ngudn nude duoc thé hién téng quat trén
Hinh 2 nhu sau:

‘ NGUYEN NHAN SUY THOAINGUON NUGC

-~

—Suxou vé largng

——ee
Suy thoii vé chilt ‘
A -
D,u cong Do the Sdug
ik this ol mida cip
gom mrdc
el el hJ A J A =" I WL "
Y thire | | Khoog | (Kiing| @ Cdog | Chan Phat Sir Ruug
ohug || coOdai | | cohi | wrinhbi |tha vt sinh dung thiyre
déng || pboag | | thing phi nudi i phin Vil
chum || b vé thu oy, ugubda bon chet,
can sinh gOm, | e e, thii hoa thay
thoot nixee (rée hoe, o
nuee s, i, hoa canl
sinh e kim chat tic cdy
hoat mit cong | |bio v wdng
lida gluadp thige
uhu | vit |

. “ A4 .
Do bidn 6b¢ :: l;‘::“ Do tie ddng
ki s o 1 madn clp
gom mrdc
s G = s LAY S AN " \) - Vil
' \hn Mepe | | Bithm iHi lip My Midn Mién Miéy |
kb awrse byf | bep, | | nlét, S cip chipbi| |edpby
kéo b thip| [ xudag | | sép, nghm | | xwdt | jra i thu hep
dai, do hoat| | cdp pha mien lagn | |lop e
| lwong dong Iy chp b | [chc b g
kA phit fhp thip| | syt e
| gm tnén do hogt
‘ kinh t ding
xi i phidt
tidn
|insh 1|

Hinh 2: Tong hop cdc nguyén nhan gdy suy thodi nguon nude

T viéc phan loai mic do suy thoai va xac
dinh cac nguyén nhan gy suy thoai nguon
nudce, dua ra dugce cac giai phap co ban nham

phuc hoi, bao vé ngudn nudc mach 10, hang
dong karst vung nghién ctru theo cac nhém
(Hinh 3) nhu sau:

CAC GIAI PHAP CONG NGHE BAO VE VA PHUC HOI NGUON NUGC

SUUPORITION. - * ~ G5 N it I st ereg IO . = -
Cing the quin 1§ V& | Thich img véi bidn Cal tgo, phye b Bio vé mién Thu gom, lru gitr
co chie chinh sach a64 khi hiu cong trinh tha gom b cip ngudn nwde bé cip
dia phuong (D) () (B) (A)
(E) B
I . 4 - L. 3 e B il . - O s
Tuyén || Xy Taep St dungl | Thay Thay || Nang | | Khoi Dich ||Khong || Tréag | (Khoanh Pap, Pép, | Hothu|| Hao
truyds, | (dung md| [ty duy che vt | |[ddi co 861 | kdp, cii | thong chuyén| =i g, || ving () Lo | o gict| tho g
van hinhk tri cac ligu xdy (cau ciy| thiet byl | tao nguon xirky || dung || trong || bao vé ouoc || moc nha | gir oha
dong | | quin ly | | chinh diymg, || trdag | thy cong 19, = phin cdy ktén b bic ngim | | pwoc || nwoc
ngn vacd sich, Lhu gom (va hinh! gom trinh hang nguon bon cong cép thang ' | (A2) || chim | chim
din béof | phuong | | hinh khai thre khai thu Karst thit héda | |oghidp.|| (B4) loru gide | (A3) | (A9
vé va an thu thirc thac canh thac gom (C3) (B1) hoc. ||&n qua bo cap |
phat phi sz | |quén Iy nuee o nguda | | nude thude || (B3) (AlL)
trién dung | |hién tai| pho hop | (D2) owde || (C2) BVTV
agudn | [mroc pho| | (E3) 1 n (B2)
(E1) | |bop (E2)

Hinh 3: Cdc nhém gidi phdp cong nghé phuc hoi va bao vé nguon nuéce

2.3. Xac dinh thi ty wu tién phuc hoi va
bdo v€ nguon nuwéc mach 19, hang karst bi
suy thoai

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 91 - 2025

Két qua diél} tra d4nh gia thyc té nim 2022 va
2023 cua D¢ tai nghién ciru khoa hoc cap Nha
nudc ma sO PTPLCN.66/21 da xac dinh duoc
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408 ngudn nudc mach 16 va 29 nguén nuoc
hang dong karst thudcl5 tinh mién nui phia
Bic lanh thé Viét Nam (trude thoi dlem sap
nhap) da va dang bi suy thoai. Do 5O luong
ngudn nudc suy thoai kha 16n, lai phan bd
khong déu trén cac vung nui cao, nén vi¢c dau
tu phuc hdi va bao vé cac ngudn nude khong
thé tién hanh thuc hién dong bd trong cing
mot thoi diém, cung mdt giai doan duogc. Vi
vay, can thiét phai xac lap thur ty uu tién dé lap
ké hoach phan ky dau tu mot cach hop 1y, hiéu
qua va kha thi.

Viéc xac dinh thr ty wu tién phuc hoi va bao
v€ cac ngudn nudc bi suy thodi dugce thuc hién
theo cac nguyén tac va tiéu chi cu the sau:

- Dya vao mirc d6 suy thoai ngudn nudc:
Ngudn nudc bi suy thoai ca vé chat 1an vé
luong (nhém V) s& dugc wu tién sd 1; tiép dén
1a cac nhom suy thoai IV, IIL, II va cudi cung
la nhém L

- Dya vao diéu kién thi cong: S& uu tién trién
khai phuc hdi va bao vé ngudn nudc phan bd &
nhting noi cé diéu kién dia hinh thi cong thuan
loi, c6 co so ha tﬁng tdt; c6 nguén vat liéu,

nguyén li¢u, phuong ti€n va nhan lyc thi cong
tai cho;

- Cong trinh thu nudc di bi xubng cap, co
nguy co 1am suy thoai chét va trir luong ngudn
nude s& duoc lya chon wu tién hon dbi véi cac
ngudn nudce co cong trinh thu nude con tot, it
hodc chua anh huéng t6i chat va trit luong
ngudn nudc;

- Mtrc do wu tién trién khai tai cac dia phuong
da c6 cac co ché chinh sach lién quan t6i khai
thac, sir dung va bdo vé nguén nude. Khi trién
khai 4p dung gidi phap cong nghé dugc chinh
quyén dia phuong va ngudi dan ung ho;

- Cac nguén nuoc dugce phuc hdi, bao vé co v
nghia gia ting gia tri kinh té, phat trién vin
hoéa, du lich, dam bao an ninh chinh tri, quéc
phong va moi truong.

Tir cac nguyén tic va tiéu chi trén, ap dung
phuong phéap phan tich theo thur bac (AHP), c6
su két hop phan tich cac yéu té dinh tinh 1dn
dinh lugng, viéc xac dinh thir ty uu tién phuc
hdi va bao vé cac ngudn nudc mach 16, hang
karst duoc thiét lap theo thang diém tinh tai
Béng 5 nhu sau:

Bing 4: Bang tong hop cac tiéu chi
va thang diém lya chon nguon nwéc wu tién phuc hoéi, bao vé

Nhom tiéu chi .
da tinh dén Diem
TT £ Tiéu chi Thang danh gia danh
trong so wu . x
oA gia
tien
Nhom 1. Nguén nude thudc nhém I 5
Phian nhém | /. Phan nigém suy Ngu@)n nudc thudc nhom Ila, IIb,I1c, I11a, I1Ib 15
1 suy thodi | thodi nguon nuéc | Ngudn nuée thude nhom IVa, IVb 20
nguon nudc | (40 diem) -
(40 diém) Nguodn nudce thuge nhom V 40
2.1. Pidu kién dia I1—))&2phinh déc, kho khan cho thi cong céc giai 3
hinh (7 diém) SERUCRET N T A i ax
Nhém 11 Dia hinh doc it, thuan 1¢i cho thi cong cac giai phap | 7
Didu kién thi 2.2. go 5o ha tang |Co sd ha t'fmg kho khar.1 2
2 cong (5 diém) Co sé ha tang thuan loi 5
5 diém) 2.3. Vit lieu, phuong] Kh~6ng c6 vat li¢u, phuong tién, nhan lyc tai 1
tién, nhan ILNrc thi cho
cong tai cho (3 e ms e A . . x
dié C¢ vat liéu, phuong tién, nhan luc tai cho 3
iem)
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Nhom tiéu chi <
da tinh dén Diem
TT £ Tiéu chi Thang danh gia danh
trong so wu . x
oA gia
tien
Nhém IIL. Cong trinh con tdt, xudng cép it (< 20%) 4
Hién trang |3. Hién trang cong | Cong trinh bi xubng cép trung binh (20-70%) | 15
3 |cong trinh thu|trinh thu nwoc (25
Illl’OlC diém) Cong trinh bi hong, xubng cap nang (> 70%) 25
(25 diém)
P Xa khong c6 cac co ché chinh sach lién quan )
4.1. Co ché chinh dén sir dung nuée
Nhém IV sdch hién tai cua dia|———— — — —
# phicong (5 diém) Xa c6 céc co ché chinh sach lién quan dén st 5
Co che chinh dung nudce
4 sach va sy Chinh quyén va nguoi dan tai khu vuc khong
ung ho cia __|conhu cau, khong ing h¢ viéc thyc hién giai 2
nguoi dan 4'2, - Su ung h 9 CU@ | phap phuc hdi, bao vé
(10 diém) chinh quyén va - — — -
nguwdi dan (5 diém) C‘Ahmlql quyi:n Ka nguoi (_1?11 tg}l }(hu vuc co nlzu
cau, ung ho viéc thuc hién giai phap phuc hoi, 5
bao vé
Sau khi thyc hién giai phap phuc hdi va bao vé
5.1. Kha nang tao ngudn khong kha ning tao thém viéc 1am, ting| 1
viéc lam, tang thu | thu nhap cho nguoi dan trong khu vure
nhap cho nguoi dan | Sau khi thyc hién giai phap phuc hoi va bao vé
(2 diem) ngudn c6 kha ning tao thém viéc lam, ting thu| 2
nhap cho nguoi dan trong khu vuce
5.2. 86 hé dwoc Duéi 50 ho duge huéng loi 1
Nhom V. |huong loi twr viéc
Y nghia vé |thuc hién cac giai | Trén 50 ho dugc hudng loi 2
kinh té xa h¢i,Phap (2 diem)
5| méitruomg, | . . . .| Viéc thyc hign gidi phip phuc hdi, bao vé
an ninh chinh|~, ™ i bid i} 5 i nguon nudce c6 kha ndng gay nhitng tic dong )
tri Z’Zi th’énl;’; ayo’an h’ x4u dén moi trudng va khong thich tng véi
iR o BDBKH
(10 diem) | pyr6mg moi truong _
cuia gidi phdp Vige thuce hi¢n giai phap phuc hoi, bao vé
(4 diém) nguon nudce thich L'rngrvc'yi BDKH va khong 4
gay nhiing tac dong xau dén mai truong
o Nguén nuée khong thude khu vye xa bién gidi, 1
5.4. bam bao an kinh té kh6 khin
ninh chinh tri (2 < - - ——
diém) Nguon nudce thudc khu vuce xa bién gidi, kinh )

té kho khin
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Tir cach danh gia, tinh diém cho ting chi tiéu
nhu trén, sau khi téng hop chung 5 tiéu chi
danh gia, thi diém cao nhit dat 100 diém, diém
thip nhat 12 9 diém, khi d6 thir ty vu tién phuc
hdi va bao vé nguén nudc bi suy thodi dugc

phan theo cac cip sau:

+ Céap I: tir 90 dén 100 diém — wu tién cap 1;
+ Cép II: tir 70 dén 90 diém — wru tién cip 2;
+ Cép III: tir 50 dén 70 diém — uu tién cap 3;
+ Cép IV: dudi 50 diém — wu tién cip 4.

3. KET QUA VA THAO LUAN

3.1. Danh gia va phan loai mirc dj suy thoai
cac ngudn nwée mach 19, hang karst ving
nii cao phia Bic linh tho Viét Nam

Két qua danh gia va phéan loai cho thiy,
trong tong s 408 mach nude, c6 27 ngudn
nuéc chua bi suy thoai chiém ty 1& nho
(6,6%); ngudn nudc bi suy thoai ca luu
luong va chat lugng 16n hon (9,6%);
ngudn nudc c6 biéu hién suy thoai chiém
41,1%; Nguén nudc da bi suy thoai veé
luong hodc vé chét thudc nhom III va IV
chiém ty 1€ cao nhat 42,5% (chi tiét xem
Bang 6, Hinh 2).

Bang 5: Két qua phan nhom suy thoi ngudn nwéc mach 1§ ving ni cao,
khan hiém nwéc Bac B

S6 S6 lwong mach 16 theo cac nhém mirc d suy thoai
Tinh l;::f Nhém | Nhém | Nhém| Nhém | Nhém | Nhém| Nhém| Nhém | Nhém
19 I Ma | IIb | Ilc | Ila | IIb | IVa | IVb | V
Son La 20 1 3 2 3 1 1 1 5 3
Pién Bién | 11 1 1 0 2 2 1 1 2 1
Lai Chau | 34 1 6 4 6 4 2 4 4 3
Yén Bai 48 4 8 2 9 9 3 2 7 4
Ha Giang | 34 3 7 2 6 5 2 0 6 3
Bic Can 35 2 4 2 7 6 1 3 4 6
CaoBang | 91 6 17 5 16 8 9 6 15 9
HoaBinh | 19 2 4 1 3 2 1 1 4 1
Phu Tho 3 0 0 0 1 0 1 0 1 0
Lao Cai 9 0 1 1 1 1 1 1 2 1
Tuyén Quang| 5 1 2 0 1 0 0 0 1 0
Thai Nguyén| 4 1 1 0 1 0 0 0 1 0
Lang Son | 82 4 17 5 13 11 6 2 17 7
Bic Giang 8 0 2 1 1 1 1 1 0 1
Quang Ninh 5 1 1 0 0 0 0 0 3 0
Téng 408 | 27 74 25 70 50 29 | 22 72 39
Ty 1 6,6% 41,1% 19,5% 23,0% 9,6%
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$6 lwgng mach 16 theo cac nhém mirc dé suy thoai

Nhom Nhém Nhom Nhém  Nhom  Nhém  Nhom  Nhém  Nhdm

80
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0

S8 lugng ngudn nudc

theo cac nhom

27

[IE]

74

Ilb

25

llc

70

llla

50

b

29

IVa

22

Vb

72

v

39

CONG NGHE

mu¥c dd suy thoai

3.2. Cac giai phap cong nghé vu tién phuc hoi
va bao v€ cac nhom nguon nuéc bi suy thoai

Viéc lua chon cac gidi phap cong nghé uu
tién phuc hodi va bao vé cac ngudn nude suy
thoai phu thudc vao nguyén nhan suy thoai,

r T

T T

TRUNG QUOC

L

CHU GIAI
Mach 16 nhém |

Mach 16 nhém V

0 O .9

Mang thuy van

Mach 16 nhom 11 - 1V |

. TINHSONUA

100,000

i L

E I

Hinh 2: Ban d6 nhém suy thodi nguon nwée mach 19 karst ving nghién ciru

Bang 6: Sip xép cac gidi phap wu tién dbi véi tirng nhém ngudn nwéce bi suy thoai

loai hinh suy thoai (trir lugng hay chat luong)
va dugc xac 1ap trén co so xdy dung ma trn
to hop giita nhém cac ngudn nude suy thodi
vo1 nhom céc giai phap cong nghé nhu Bang
6 sau:

STT

Nhom

Thir tw nhém gidi pha

uu tién

nguon nuwoc

U'u tién 1

U'u tién 2

U'u tién 3

U'u tién 4

U tién 5

I

IIa

IIb

IIc

> | >

IIa

IIb

AN N[N |[—

IVa

vel i lvehioviiveliveles!

elicliolieolieliel

esli@Yleshlesiiwilesiw)

wllwliwlivliellw)

> |
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STT Nhom Thir tw nhém giai phap wu tién
nguon nuwéc | Uutiénl | Uutién2 | Uutién3 | Uutién4 | Uutién 5
7 IVb A B C E D
9 \% A B C E D

Trong do: A - Cac gidi phap cong nghé thu gom luu giir nwérc;

B - Cac giai phap bao vé, phuc hoi va phat trién mién bé cép;

C - Cac giai phap cai tao, phuc hdi cong trinh thu nuéec;

D - Céc giai phéap thich tng vé6i bién d6i khi hau;

E - Cac giai phap vé cong tac quan 1y va co ché chinh sach.

Tur Bang 4 cho thay giai phap cong nghé phuc
héi va bao vé bén viing cic ngudn nudec suy
thoai tap trung uu tién vao cac g1a1 phap bao
vé, phuc hdi va phét trién mién bo cap cho
nuéc dudi dat (giai phap nhom B); tiép dén 1a
cac giai phap thu gom, luu gitt nudc (Giai
phap nhém A); cai tao phuc hoi cac cong trinh
thu nude (gidi phap nhom C)); sau do6 1a cac
giai phap cong tic quan 1y, co ché chinh sach
cua dia phuong (nhom E) va cac giai phap
thich (mg véi bién d6i khi hau (nhém D).

3.3. Thir tw wu tién phuc hdi va bao vé
ngudn nwéc mach 19, hang karst bi
suy thoai

Dua vao céc tiéu chi d3 dé xuét, tinh diém
theo tung chi tiéu néu trong Bang 5 cho
tirng ngudn nudc tai 15 tinh thudc ving nui
cao, khan hiém nudc khu vuc phla Bic lanh
thd Viét Nam. Két qua phan cap thir tu uu
tién thyc hién phuc hoi, bao vé cac ngudn
nudc mach 19, hang karst dugc tong hop tai
Bang 7 sau:

Bang 7: Thi tw s6 lwong cic ngudn nuwéc wu tién thue hién phuc hoi
va bao v¢ tai 15 tinh khu vuc vung nui phia Bac 1anh tho Viét Nam

Tinh (chua sép Mirc d6 wu tién phuc hoi va lt)lzit(())é\ifé s0 ngudn nuéc dang bi suy
STT nh3p) Cip 1 Cép 2 Cép 3 Cép 4 Téng s6
1 Dién Bién 1 6 - 11
2 Lai Chau 5 19 8 34
3 Son La 2 10 6 20
4 Lao Cai - 4 3 9
5 Yén Bai 4 17 22 48
6 Ha Giang - 11 19 33
7 Tuyén Quang - 1 4 5
8 Cao Bing - 47 30 91
9 Bic Kan 2 17 12 35
10 Thai Nguyén - 2 2 4
11 Lang Son 2 35 29 81
12 Bic Giang - 4 2 8
13 Quéng Ninh - 2 3 5
14 Phii Tho - 2 3 5
15 Hoa Binh - 10 6 19
Téng cong 16 186 149 408
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Tir két qua xéac dinh duoc tai Bang 6 cho thiy
cac giai phap wu tién cap 1 va cdp 2 can sém
duoc trién khai tai cac nguén nudc bi suy thoai
ca chat va luong tai cac tinh Lang Son, Cao
Béng, Lai Chau, Yén Bai, Dién Bién, Son La,
Bic Kan, Ha Giang, Hoa Binh va Lao Cai.

4. KET LUAN

Két qua diéu tra danh gia, khao sat, do dac va
quan tric thuc té vao mua kho kiét nam 2022
va 2023 cua Dé tai nghién ctru khoa hoc cép
Nha nuée ma s6 PTDL.CN.66/21 da xéc dinh
duoc 408 ngué)n nudc mach 10 va 29 nguén
nudc hang dong karst thudcl5 tinh mién nui
phia Béc 1anh thé Viét Nam d3 va dang bi suy
thodi. Trong d6 c6 39 ngudn nude bi suy thoai
ca luu lugng va chat luong 16n hon (chiém
9,6%); 169 ngudn nudc co bicu hién suy thodi
(chiém 41,1%); co toi 173 nguén nudc da bi
suy thodi vé lugng hodc vé chat (chiém 42,5%)
va chi ¢6 27 ngudn nudc chua bi suy thoai
(chiém 6,6%).

bé dap tmg dugc muc tiéu “Dé xuat dugc cac
giai phdp khoa hoc, cong nghé va chinh sach
nham quan ly, bao v€ ngudn nudc dudi dat, xu

TAI LIEU THAM KHAO

|  KHOA HOC

CONG NGHE

Iy va cAp nuéc sach thich Gmg véi diéu kién
ving ndi cao, ving khan hiém nuéc”ctia Chinh
phu tai Quyét dinh s6 1553/QP-TTg ngay 08
thang 11 nam 2019, can ap dung cac giai phap
bao vé, phuc hdi va phat trién mién bo cap; thu
gom luu gitr nudc; cai tao, phuc hoi cong trinh
thu nude két hop ddng bd véi cong tac quan ly
va co ché chinh sach, thich tng véi bién dbi
khi hau. Cac giai phap cong ngh¢ nay trudc hét
can uu tién ap dung tai cac ngudn nude bi suy
thoai ca chét va luong tai cac tinh Lang Son,
Cao Bang, Lai Chau, Yén Bai, Pién Bién, Son
La, Bic Kan, Ha Giang, Hoa Binh va Lao Cai.
LOI CAM ON: Bai viét nay dugc hoan thanh
trén co s& cac két qua nghién ciru cua Dé tai
“Nghién ctru xdy dung giai phap phuc hoi va
bao vé cac ngué)n nude mach 16 va hang dong
karst vi suy thodi phuc vu cép nude sinh hoat
cho ving nii cao, ving khan hiém nudc khu
vue Bic B9”. Mi s6: DPTDLCN.66/21 sy hd
trg, giup do cua cac chinh quyén dia phuong,
nguoi dan cac xa thudc vung nui cao, khan
hiém nuéc khu viuc mién ndi phia Bic. Cac tac
gia xin chan thanh cam on.
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