BAI BAO KHOA HOQC

DPANH GIA THU'C TRANG CAP NUGC NONG THON TINH SON LA
TRONG BOI CANH BIEN POI KHi HAU VA DE XUAT GIAI PHAP CAI THIEN

Luong Thi Nguyén Quynh'’, Biii Quéc Lap®

Tém tit: Bai bdo danh gla thuc trang hé thong cap nuwde néng thén tinh Son La trong boi canh blen doi khi
hdu gia tang cuong do va tan sudt cdc hién twong cye doan. Nghzen cieu sir dung phieong phdp tong hop dit
ligu thir cap giai dogn 2020-2025, két hop phan tich hé thong va danh gia theo khung 5 nhom tiéu chi gom:

ha tang ky thudt, quan Iy van hanh, tai chinh, an toan nwdc va kha nang thich g khi hu. Két qua cho thdy
trong tong so 1.840 céng trinh cdp nude tdp trung duge ra sodt, chi 2,39 % cong trinh hoat ddng bén viing,
trong khi khoang 75,5 % cong trinh ¢ trang thdi kém bén viing hodc khéng hoat déng. Phan lom cong trinh
duoc quan yo cap xd véi nang lec kj thudt va tai chinh han ché; ty 1é thie hién néi kiém chat lu"ang nuoc
dinh ky con rdt thap Cac tac dong khi hdu nhu suy giam dong chay mua kho, gia tang li quét va sat I6 da
lam tang rui ro gian doan cap nude. Trén co sé do, nghién ciru de xudt nhém gidi phap tich hop gom hoan
thién thé ché, nang cao néng liec vin hanh, ap dung ké hoach cap nudc an toan, so héa giam sat va thi diém
mé hinh hop tic cong — tw cé diéu kién. Két qua nghién ciru cung cdp co sé khoa hoc cho dinh hidng ning
cao tinh bén viing cdp nudc néng thon khu viee mién niii.

Tir khéa: Cap nudc nong thon, quan 1y thich g, Son La, bién d6i khi hau, hop tac cong - tu (PPP).

1. GIOI THIEU

Trong nhitng nim gin day, bién ddi khi hau
(BDKH) da trd thanh thach thire hién hitu dbi véi an
ninh ngu(‘Sn nuée tai khu vue mién ndi phia Bic Viét
Nam, dac biét la tinh Son La. Véi dac thu dia hinh
chia cit manh va su phu thudc 16n vao cac nguén
nuéc mit quy md nho, khu vuc nay dang phai dbi
mit voi cac hién tugng cyc doan nhu han han kéo
dai va 1ii quét gia tang ca vé cuong do 1an tan suat.

Cép nudc nong thon 1a linh vyc thiét yéu, anh
huong tryc tiép dén sirc khoe cong dong va muc tiéu
phat trién kinh té - x3 hoi bén virng. Tuy nhién, hé
thdng ha tang cip nude tap trung tai Son La hién nay
chii yéu dugc dau tu tir cic chwong trinh muc tiéu
voi quy md nhé 1¢, thiéu tinh dong bd trong quy
hoach va quan 1y. Thyc té cho thdy, du mang ludi
bao phu di c6 bude tién, nhung hiu qua van hanh
lai thap va tinh trang xudng cdp nhanh chéng cua
cac cong trinh.

Nhiéu nghién ctru trude day da dé cap dén khia
canh ky thuat hodc quan ly tai nguyén nudc nodi
chung, nhung chua c6 danh gia chuyén sau vé mdi
lién hé gitta mo6 hinh quan 1y phén tan hién nay véi
kha ning chdng chiu trudc cac rii ro khi hau tai dia
phuong. Viéc duy tri co ché quan ly pho bién dya
trén cap xa va cong dong trong khi thiéu hut ning

'Phong Khi twpng Thity vin va Phong, chong thién tai -
Chi cuc Thuy loi va Tai nguyén nuoc, tinh Son La

'Khoa Héa va Méi truwong, Triwong Dai hoc Thuy loi

" Tdc gia lién hé Email: lquynh12@gmail.com
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luyc k¥ thuét dang tao ra rao can 1én cho muc tiéu ce”ip
nudce an toan.

Bai bao nay dugc thuc hién nhim danh gia thyc
trang cong tac cap nudc nong thon tai Son La thong
qua hé théng tiéu chi da chiéu, tir ha tang k¥ thuat
dén ning lyc thich ung BPKH. Piém méi cla
nghién ctru 13 tim ra cac 16 hong cha yéu trong
quan 1y cdp nudc nong thén tai tinh Son La hién
nay va dé xuat mot 10 trinh cai thién dwa trén
chuyén d6i thé ché va ung dung cong nghé, hudng
té1 mo hinh quan 1y hién dai, linh hoat, ddm béo an
ninh nude sach bén virng cho cong ddng cic din
toc tinh Son La trong béi canh thach thirc khi hau
ngay cang phc tap.

2. PHUONG PHAP NGHIEN CU'U

Nghién ciru st dung phuong phap tiép can da
chiéu nhdm danh gi4 toan dién hé théng cip nudc
nong thén dudi tic dong cia bién déi khi hau. Cac
phuong phap cu thé bao gom:

2.1. Phuong phap thu thip va xir 1y s6 liéu

Nghién ciru tién hanh tong hop dit lidu tir cdc bao
cao chuyén dé cta Chi cuc Thiy loi va Tai nguyén
nude tinh Son La (giai doan 2020 - 2025), cac kich
ban bién d6i khi hau khu vuc Tay Béic va di liéu
quan tric khi tugng thiy van dia phuong. Cac sd
liéu vé tinh trang van hanh cua 1.840 cong trinh cép
nude duogc xir 1y thong ké dé xac dinh ty 1¢ bén virng
va cac chi s vé an toan nudc. Ngodi cac bao cio
chinh thirc, nghién ciru con tryc tiép thu thip théng
tin tir cac dot kiém tra thuc dia do Chi cuc Thuy loi
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va Tai nguyén nudc tinh Son La té chirc voi sy tham
gia cua thanh vién nhom tac gia trong qua trinh ra
soat trang thai cong trinh. Céac thong tin nay bao
gdm tinh trang van hanh, mic d6 thiéu nuéc theo
muia, va cac su ¢b hu hong cong trinh do thién tai.
2.2. Phwong phap danh gia dwa trén h¢ thong

Nghién ctru thiét 1ap khung dénh gia dya trén 05
nhom tiéu chi trong tAm (Bang 1) dé phan tich thyc
trang h¢ théng cép nudce tai Son La. Cac tiéu chi
dugc st dung dé phan loai cong trinh theo muc dg
bén ving dya trén mirc d6 dap tmg yéu cau van
hanh, quan 1y va an toan nudc theo huéng din

chi tiéu

chuyén nganh.

Bang 1. Cic nhém tiéu chi dinh gia ciAp nwée nong thon tai tinh Son La

Tiéu chi

N6i dung danh gia

Co sé phap ly / huwéng din

Co s ha tang
k¥ thuat

Chat lugng cong trinh, cong
suit, kha nang van hanh, bao
tri

Théng tu s6 23/2022/TT-BNNPTNT ngay 29/12/2022. Huéng
din thye hi¢n dim bio cip nuéc an toan khu vue nong thon.

Thong tu s6 20/VBHN-BNNMT ngay 18/7/2025 ctia B Nong
nghiép va Moi truong vé hudng dan thyc hién bao dam cap nudc
an toan khu vyc nong thén; TCVN 12286:2018 vé dap ngam
va TCVN  13606:2023 vé mang lu6i duong ong; TCVN
13606:2023 - Cip nwéc - Mang lwéi duwong dng va cong trinh.

Nang luc
quan ly, van
hanh

T6 chirc quan 1y, phan quyén
trach nhiém, nang lyc van
hanh, thu phi

Nghi dinh s 43/2022/ND-CP ngay 24/6/2022 ctia Chinh phu vé
quéan 1y, sir dung va khai thac tai san két cdu ha ting cap nudc
sach; Huéng dan chuyén mén ctia Bo Nong nghiép va Phit trién
nong thon.

Quyét dinh s6 1978/QD-TTg ngay 24/11/2021 ctua Thu tudéng
Chinh phii vé phé duyét Chién lugc qubc gia cip nudc sach va vé
sinh néng thén dén nam 2030, tam nhin dén nim 2045; Nghi dinh
s 43/2022/ND-CP.

Théng tu s6 23/2022/TT-BNNPTNT ngay 29/12/2022. Huéng din
thue hi¢n dam bio cAp nuée an toan khu vire nong thon.

Thong tu s 20/VBHN-BNNMT (2025); Quy chuin Viét Nam
QCVN 01-1:2024/BYT: Danh muc cic théng s6 chat hrgng nudc
sach dung cho sinh hoat tir 01/7/2025; Quy chuan dia phuong QCDP
01:2023/SL Quy chuan k§ thuat dia phuwong vé chat lugng nudc sach
str dung cho muc dich sinh hoat trén dia ban tinh Son La.

Tai chinh — | Nguon von dau tu, co ché thu

dau tu phi, tinh bén vimg tai chinh

Chat luong | Két qua quan trac chat lugng

va an toan | nudc, tudn thu tiéu chuin sinh

nudc hoat, ké hoach ce‘ip nudc an
toan

Kha ning | Muc do ton thuong trudc han

thich tng voi | han, 10 lut, sat 16; kha nang

bién d6i khi | ing phéd

hau

Théng tw s6 23/2022/TT-BNNPTNT ngay 29/12/2022. Huéng
din thye hi¢n diam bio cip nuéc an toan khu vue nong thon.
Thong tu sb 20/VBHN-BNNMT (2025); Ké hoach hanh dong
thich (mg v6i bién d6i khi hau cép tinh; Huéng dan ciia UNICEF
& World Bank vé quéan 1y ngudn nudc nong thon.

2.3. Phurong phap phén tich h¢ théng va so sanh

Phuong phap nay duoc sir dung dé ddi chiéu giira
mb hinh quan Iy thyc té tai dia phuong véi cac mo
hinh quan 1y tién tién (nhu hop tac cong — tu (PPP),
quan 1y tip trung héa) nhim tim ra cac "nat thit" thé
ché. Dong thoi, nghién ctru phan tich mbi quan hé tac
dong qua lai giita sy suy giam nguon nude do khi hau
va cac khiém khuyét trong ha tang k¥ thuat hién co.

3. KET QUA VA THAO LUAN

3.1. Tinh bén virng ciia hé thong cip nudéc
nong thoén tinh Son La

Tinh Son La hién c6 1.840 cong trinh cip nudc
tap trung, cung cdp nudc sinh hoat cho hon 250
nghin hd dan tai khu vuc nong thén. Tuy nhién, Kkét
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qué ra soat, danh gia mirc d6 bén viing cho thiy hé
thong cong trinh c¢6 chét lu’orng hoat dong chua cao,
tiém an nguy co mat an toan cap nudc tai nhiéu dia
ban. Cu thé, chi c6 44 cong trinh hoat dong bén
viing (chiém 2,39%), phan anh ty 1€ cong trinh van
hanh 6n dinh con rat thép Nhom cong trinh hoat
dong tuong dbi ben Vung gorn 395 cong trinh (chlem
21,47%), chu yeu van con ton tai mot sb han ché vé
van hanh, chat lugng nude hoic ning luc quan Iy.
bang chu y, co tdi 937 cong trinh hoat dong kém
bén ving (chiém 50,92%), 452 cong trinh da ngirng
hoat dong hoan toan (chiém 24,57%) va 12 cong
trinh chua du thong tin dé dénh gid trang thai van
hanh chiém 0,65% (Chi cuc Thuy loi va Tai nguyén

131



nuorc 2025). Két qua phan loai cho thiy hé thong
cap nudc nong thon cua tlnh dang d6i mat v6i nhidu
thach thire, tuo su xuong cap clia cong trinh, thiéu
ngudn lyc bao tri, dén sy bat cap trong mo hinh quan
ly va van hanh tai co s. Pay la nhimng yéu t6 c6 thé
anh huong tryc tiép dén tinh bén viing cia dich vu
cap nudc va kha nang dap ing muc tiéu cap nudc an
toan theo dinh hudng cta tinh.

Bén canh cac han ché vé k¥ thudt va md hinh
quan ly, BDKH dang lam gia ting rti ro ddi voi tinh
bén viing clia cic cong trinh cap nudc noéng thon

trén dia ban tinh Son La. Xu thé gia ting cac hién
tuong thoi tiét cuc doan nhu han han, mua 16n cuc
bd va lii quét anh hudng truc tiép dén kha ning bao
dam ngudn nudc, chat lugng nudc va do an toan cia
cong trinh, ddc biét dbi voi cac hé thong khai théc
nguodn nudc mat quy mo nho va cac cong trinh da
xudng cap. Trong bdi canh ty 1¢ 16n cong trinh hoat
dong kern bén vitng, cac tic dong cua BDKH c¢6 thé
lam tram trong thém nguy co gian doan cap nudc va
can tro viée dat duge myc tidu cdp nude an toan, bén
vitng cho khu vuc néng thon cua tinh.

Bing 2. Trang thii hoat ddng cac cong trinh cAp mwée tip trung tai tinh Son La

Nhém cong trinh S6 lwgng Ty 1€ (%)
Téng s cong trinh dugce ra soat 1.840 100,00
Hoat dong bén vimng 44 2,39
Hoat dong twong d6i bén viing 395 21,47
Hoat dong kém bén viing 937 50,92
khong hoat dong 452 24,57
Chua danh gia dugc (Chua c6 dit liéu) 12 0,65

Céc cong trinh cap nude tap trung dugc phan loai
theo ba mirc do bén virng dya trén cac tiéu chi: van
hanh, chit lugng nudc, ning lyc quan 1y — tai chinh,
va tinh trang ky thudt theo huéng dan chuyén nganh
cua Bo Nong nghiép va Phat trién Nong thon, BoY
té va cac quy dinh vé quan 1y cong trinh cip nudc
ndng thon hién hanh.

Hoat dpng bén vitng: Cong trinh van hanh 6n
dinh, chat lugng nudc dat quy chudn, c6 quan ly —
tai chinh hiéu qua, duy tu, bao tri dinh ky.

Hoat djng twong doi ben vitng: Cong trinh van
hanh nhung con han ché vé tan suit cung cip nudc,
chit lugng nude hodc ning luc quan 1y; co nguy co
suy giam néu khong duoc diu tu, sira chira.

Hoat dgng kém bén vieng: Cong trinh van hanh
khong 6n dinh, thudng xuyén gian doan hodc ngirng

hoat dong; thiét bi xuéng cép; khong bao dam an
toan cp nudc; hodc thiéu dir liéu dé danh gia.

3.2. Cong tac quan ly vin hanh

Co ché quan 1y van hanh cic cong trinh cip nudc
ndng thon trén dia ban tinh Son La hién con phan
tan va thiéu thong nhit; trach nhiém giita cac cép
quéan ly va don vi van hanh chua dugc quy dinh 10
rang. Theo sé liéu cia S& Nong nghiép va Phét trién
ndng thon (2024), dén nay méi co khoang 500 cong
trinh dugc ban giao chinh thirc cho cac don vi co tu
cach phap nhan quan 1y tai san. Trong sé do, Trung
tam Nudc sach va Quan tric moi trudng truc tiép
quan ly 27 céng trinh cap nude tap trung, con lai 473
cong trinh do UBND cac xa tiép nhan va to chirc
quén ly, van hanh (Chi cuc Thuy lgi va Tai nguyén
nude Son La, 2025).

Bing 3. Phin cip quin Iy cic cong trinh cAp nurée ndng thon tai tinh Son La

Pon vi quéin ly S6 cong trinh | TV 18 (%) Ghi chu
Trung tdim Nudc sach va Quan trac moi truong 5,4 Quan 1y truc tiép, c6 doi k¥ thuit
UBND cac xa 473 94,6 Tiép nhén va van hanh cong trinh
Tong cong 500 100 -

Thyc té cho thay, tat ca 27 cong trinh do Trung
tam Nudc sach va Quan tric méi truong quan 1y déu
hoat dong bén viing (trong tong sd 44 cong trinh
hoat dong bén virng trén toan tinh). Nguoc lai, phan
16n cac cong trinh cip nude nong thon do UBND xa
hodc cong ddng quan 1y gip nhiéu khé khin trong
thu phi va bao dam ngudn tai chinh van hanh, dong
thoi thiéu can bo k¥ thuat duge dao tao chuyén mén.
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Nguédn thu khong on dinh khién cong tac stra chira,
bdo dudng dinh ky bi gian doan, 1am cong trinh
nhanh xudng cap. Cong tic giam sat va kiém nghiém
chat luong nudce con han ché; nhiéu cong trinh chua
dugc kiém tra thuong xuyén theo quy dinh cia Bo Y
té (Thong tu s6 52/2024/TT-BYT), lam gia ting
nguy co mét an toan cdp nudc va giam tinh bén
vitng ctia hé thong.
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Két qua nghién ctru cho thdy mé hinh quan ly cap
nuéc nong thon tai tinh Son La hién van chu yéu
dua vao cap xa va cong dong, trong khi cac don vi
chuyén trach chi quan ly mét ty 1€ nhd cong trinh.
Xu huéng nay tuong dong voi nhidu tinh mién nui
phia Béc, noi ngudn lyc ki thuat va tai chinh & cap
co s& con nhiéu han ché. Viéc thiéu khung phap 1y
thdng nhat vé trach nhiém quan 1y tai san cong trinh
va co ché hd tro van hanh, bao duong 1a nhiing
nguyén nhan quan trong ldm suy gidm tinh bén virng
ctia h¢ thong,

Ttr thyc trang phéan cép va ning lyc van hanh néu
trén cho thdy céng tac quan 1y cic cong trinh cip
nudc nong thén hién chua tinh dén day du tac dong
ciia BDKH. Trong bdi canh gia ting cic hién tugng
cuc doan nhu han han, mua 16n cuc bd va sat 16 dit,
mb hinh quan 1y dua chi yéu vao cap xi va cong
dong boc 16 han ché trong viéc duy tri hoat dong on
dinh ciing nhu bao dam chét lugng va an toan nguén
nudc; viée giam sat chat lugng nuée chua theo kip
cac bién dong cia ngudn nudc lam gia ting rui ro
gian doan cip nudc trong dai han.

Trong bdi canh sip xép don vi hanh chinh theo
hudng tinh gon bo may véi mé hinh chinh quyén dia
phuong hai cip (khong con cip huyén), cong tac
quan 1y cap nudc ndéng thon ding trude ca thach
thirc va co hoi. Viéc thiéu cip trung gian hd trg k¥
thuat va diéu phdi su cb co thé lam gia ting rii ro
d6i voi cac cong trinh do cip xa hodc cong dong
quan 1y néu khong c6 co ché thay thé phu hop. Tuy

nhién, qua trinh nay ciing tao diéu kién ting cuong
vai tro chi dao, hd trg k¥ thuat va giam sat truc tiép
tir cap tinh, dong thoi thic day to chirc lai mé hinh
quan 1y theo lién xa hodc cum cong trinh. Néu dugc
1ong ghép voi co ché hd trg k¥ thuat tap trung, sb
hoa giam sat va chuan hoéa quy trinh van hanh, day
c6 thé tré thanh co hoi nang cao tinh chuyén nghiép,
kha nang thich ing v&i bién d6i khi hau va tinh bén
vitng ctia hé¢ thong cip nudc nong thon.

3.3. Tac dong ciia bién ddi khi hiu

Trong nhitng nim gan ddy, bién d6i khi hau tai
Son La dién bién phuc tap véi su gia ting cac hién
tugng cuc doan nhu han han, mua lon, [ quét va sat
16. Theo cac nghién ciru cong bd, lugng mua trung
binh nim tai mot sé huyén (nhu Yén Chau) dao
dong khoang 1.200-1.400 mm/nim (Vién Chién
luge, Chinh saich TN&MT, 2023). Tuy nhién, lugng
mua mua kho da giam khoang 6% trong vai thap ky
gin day, trong khi nhiét d6 t6i thiéu ting trung binh
0,5-0,7°C (Nguyén Thé Hung & nnk, 2017).Nhiing
bién dong khi hau nay tac dong truc tiép dén hé
thdng cip nudc noéng thon. Sy gia ting nhiét do két
hop voi lugng mua mua kho gidm 10-20% (Béang 4)
lam suy giam trit lugng nudc mat va nude ngam,
dan dén giam luu luong tai cac cong trinh cAp nudc
quy md nho. Pdng thoi, tin suat mua 16n cuc bo va
I quét tai khu vyc Tay Bic tang 1,3-1,5 lan mdi
thap ky (Vién Khoa hoc KTTV&BDKH, 2024), lam
gia ting nguy co hu hong bé chira, tram bom va hé
théng dudng dng.

Bing 4. Biéu hién ciia bién d6i khi hau va tac dong dén cip nuéc néng thon tinh Son La

Hién twgng khi hiu | Xu hwéng / tin suit

Téc dong chinh dén hé thong cAp nuéc néng thon

Giam 10-20%
trung binh 10 ndm

Giam lugng mua mua so voi

kho

Nguon sudi va giéng giam; Iuu lugng cip nude cho ho dan giam;
¢6 nguy co thiéu nudc sinh hoat va tudi tiéu nho 1é

Mua 16n cuc bg, 1i | Tang tan suat 1,3-1,5

Hu héng dudng Ong, bé chira nudc nong thon; boi lap ngudn

quét lan nudc; gian doan cip nudc tai cc thon, ban
Nhiét do tang +0,5-0,7°C trong 10 | Tang bay hoi & bé chira va ho nho; gidm trir luong nudc mat va
nam giéng; ngudn nudc it on dinh hon

Sat 1¢ dat ving cao Gia tang sau mua 16n,

trung binh 2-3 tran/ndm

Hu hai cong trinh cap nuéc nong thén (bé, tram bom, duong
ong); mit ngudn nudc; kho tiép can va bao dudng

Ngap Ging ving thap | Tang do mua tip trung,

1t cuc bo

O nhiém ngudn nudc (giéng, kénh, ho nho); ting chi phi xir 1y;
tam nglmg cAp nudc tai cic ving triing thap

Theo Intergovernmental Panel on Climate
Change (IPCC) va B TN&MT (2023), khu vuc
mién nai Tay Bic, trong d6 c6 Son La, 1a khu vic
nhay cam cao véi tic dong ciia BDKH ddi voi ha
tang va tai nguyén nudc. Két qua nghién ciru cho
thidy méi lién hé tuong ddi ro gitta BDKH va tinh
bén vitng ctia cong trinh cap nudc. Khi lugng mua
mua kho giam 10 - 20%, nhiéu cong trinh cip nudec
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tap trung quy mo nho bi suy gidm nghiém trong luu
lugng. Nam 2023, toan tinh ghi nhén 71 cong trinh
can nguon, phai dimg hoat dong hodc cap nudc luin
phién, anh huéng hon 3.440 ho dan; thoi gian cap
nudc tai cac khu vuc nay gidm con khoang 10-12
gio/ngay (Chi cuc Thuy lgi tinh Son La, 2023).
Ngoai ra, mua 16n, I quét va sat 16 dat c6 xu hudng
tang tan suat khoang 1,3 — 1,5 lan da giy ra khoang
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35% céac su cb dut giy duong dng va bdi lap dau
mdi hiang nim. Nam 2025, thién tai mua 1d lam hu
hong 24 cong trinh cip nudc sinh hoat trén dia ban
tinh (Chi cuc Thuy lgi tinh Son La, 2025). Cac cong
trinh nam trong khu vuc c6 nguy co sat 16 cao (2-3
tran/nim) c6 XAc suat roi vao trang thai “kém bén
viing” hon so véi cac khu vuc khac. Bén canh tac
dong cia BDKH, su xudng cip cua ha tang con chiu
anh hudng tir cac yéu to con nguoi nhur canh tac trén
dat ddc, khai thac rimg khong hop 1y 1am gia ting
nguy co sat 16; dong thoi ning lyc quan 1y va kinh
phi bao tri han ché tai cap xa khién cac hu hai do
thién tai khong duoc khéc phuc kip thoi (Lwong Vin
Anh, 2020). Nhiing tac dong téng hop nay lam gia
tang chi phi van hanh, bao tri va anh hudng tryuc tiép
dén kha ning cung cip nuéc 6n dinh cho khu vic
ndng thon.

3.4. Thyc trang ciAp mréc an toan, ning luc
quén ly va kha ning thich rng

Két qua khio sat cho thay phan 16n cic cong
trinh cép nudc tap trung khu vic ndng thon tinh Son
La chua xdy dung va trién khai Ké hoach cap nudc
an toan (Water Safety Plan — WSP) theo Thong tu sd
20/2021/TT-BNNPTNT. Cong tac danh gla va quan
ly rui ro trong toan bg chudi cung cép nudc (tir
ngudn, xtr Iy dén phan phdi va sir dung) chua duoc
thuc hién mot cach hé thong; hé thong giam sat,
canh bao rui ro thién tai va su ¢b 6 nhiém chua duge
trién khai dong b, lam han ché kha ning duy tri cip
nudce an toan.

Dbi voi giam sat chat lugng nude, mic du quy
dinh yéu cau thyc hién ndi kiém hing ngiy, song
trong tong sd 1.840 cong trinh cap nudc nong thon,
chi ¢6 26 cong trinh (chiém 1,4%) thuc hién quan
trac dinh ky, chu yéu ¢ mirc thong s6 hang A. Phan
16n cac cong trinh con lai chua c6 quy trinh noi kiém
d?ly du hodc chua thuc hién theo tan suét quy dinh;
viéc ghi chép va luu trir dir liéu chu yéu tha cong,
thiéu tinh thong nhét, lam giam kha nang phat hién
som rii ro 6 nhiém va gian doan cap nudc.

Bén canh d6, nang luc quan ly, van hanh cong
trinh va nhéan thuc cong dong vé st dung nudc tiét
kiém, bao vé ngudn nudc con han ché, dic biét tai
cac vung sdu, ving xa. Nhiéu ho dan chua cha
trong bao vé khu vuc léy nuoc, xu ly chét thai va
sir dung nudc dang tidu chuan, anh huong dén kha
ning duy tri cAp nudc an toan va thich Gmg véi bién
d6i khi hau.

Tong hop két qua cho thay mbi lién hé chit ché
giita mo hinh quan 1y, mirc d6 thyc hién cp nudc an
toan va trang thai bén viing clia cong trinh. Cac cong
trinh do don vi chuyén trach hoac td chirc van hanh
tuong d6i chuyén nghiép quan 1y thuong duy tri hoat
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dong on dinh hon va kiém soat chit lugng nudc tt
hon. Ngugc lai, cac cong trinh quan ly phan téan,
thiéu hd tro k¥ thuat va co ché tai chinh 6n dinh c6
nguy co cao roi vao trang thai kém bén vitng hodc
ngung hoat dong Dleu nay cho thiy ning cao tinh
ben vitng hé¢ théng cip nudc nong thén can dugce
tiép can theo huéng hé théng, trong d6 chuyén
nghiép héa mo hinh quan 1y, bio dam co ché tai
chinh duy tu va trién khai quan 1y cip nudc an toan
dua trén ddnh gia rui ro dong vai tro then chdt, dic
biét trong bdi canh rui ro khi hau gia ting tai khu
vuc mién nui.

4. PE XUAT CAC GIAI PHAP CHINH
SACH VA KY THUAT

Trén co so danh gia hién trang hé thong cip nudc
nong thon, nhitng han ché ctia mé hinh quan ly phén
tan, nang lyc van hanh thap va mic do ton thuong
cao trudc bién doi khi hau, cic giai phap can dugc
trién khai theo huéng tich hop giira thé ché — quan 1y
— k¥ thuat — tai chinh, pht hop véi diéu kién khu vire
mién nti. Cac nhom giai phap trong tim bao gom:

4.1. Nhém giii phap hoan thién thé ché va
quy hoach

Long ghép muc tiéu cip nudc nong thon an toan
va bén vitng vao quy hoach phat trién kinh té — xa
hoi, quy hoach tai nguyén nudc va ké hoach thich
img bién d6i khi héu cép tinh, gin véi cac chi tiéu cu
thé vé do tin cay cap nudc, ty 1¢ cong trinh van hanh
bén viing va an toan chat lugng nude. Chuan hoéa co
ché phan cap quan ly theo hudng 1am ro trach nhiém
clua tu’ng cip, dong thoi ban hanh hudng dan thong
nhit vé ban giao, quan 1y tai san va danh gia hi¢u
qua van hanh. B4i voi cac cong trinh quy md nho,
phén tan, can khuyén khich 4p dung mé hinh quan ly
lién x3 hodc cum cong trinh nhdm nang cao hiéu qua
van hanh.

4.2. Nhém gidi phap niang cao ning luc quin
ly va van hanh

T6 chirc dao tao dinh ky cho can bd quan 1y va
nhin vién van hanh, tdp trung vao van hanh hé
thdng, bao tri phong nglra, kiém soat chit lugng
nude va quan 1y rii ro. Thiét 1ap bo quy trinh van
hanh chuan (SOP) cho céc loai hinh cong trinh phd
bién, két hop ting cudong kiém tra k¥ thuat dinh ky
va hd trg ki thuat luu dong tir cap tinh ddi véi cac
cong trinh do cap xa quan 1y.

4.3. Nhém gisi phap tai chinh va co ché duy tu
bén virng

Xay dung co ché tai chinh bio dam thu hoi chi
phi van hanh va béo tri co ban, c6 xem xét hd tro
dbi v&i khu vuc dic biét kho khan. Thiét 1ap quy
bao tri cap tinh hodc cap ving dé hd trg sira chita
l6n va thay thé thiét bi, han ché tinh trang cong
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trinh hu hong kéo dai. Khuyén khich 4p dung hop
ddng van hanh — bao tri (O&M) ddi véi cac cum
cong trinh du quy mo nhim chuyén nghi¢p hoa
hoat dong k¥ thuat.

4.4. Nhém giai phap bao dam cip nwéc an toan

Trién khai ké hoach cip nudc an toan theo 16
trinh wu tién, trude hét ddi véi cac cong trinh quy
mo lérn hoac phuc vu dong dan cu, véi quy trinh va
biéu mau duoc don gian héa phu hop néng lyc co
s&. Thiét 1ap quy trinh ndi kiém chét lugng nudc toi
thiéu cho timg loai cong trinh va ting cudng phdi
hop giita don vi cAp nudc véi co quan y té dia
phuong trong giam sat va canh béo rui ro. Pong
thoi, wu tién dau tu cac bién phap bao vé ngudn
nude du vao.

4.5. Nhém gidi phap ky thuit thich &ng véi
bién di khi hiu

Ap dung nguyén tic khai thac da ngudn nhim
tang tinh du phong, két hop nudc mit, nudc ngim
va thu trif nuée mua tai cac khu vue thiéu nudc mua
kho. Nang cao dung tich bé chira, ting kha ning du
trit va gia cb cong trinh, tuyén ong tai khu vuc c6 rii
ro thién tai cao. Khuyén khich str dung cic giai phap
nang lugng tai tao quy mo nho va danh gia lai vi tri
cong trinh, tuyen 6ng theo ban dd rui ro thién tai
truée khi ning cap hodc tai dau tu.

4.6. Nhém giai phap chuyén doi sé va giam sat
hé thong

Ting bude xdy dung co so dir lidu sd vé cong
trinh cép nude néng thon phyc vy theo doi bén virng
va lap ké hoach dau tu. Thi diém cac cong cu giam
sat don gian dua trén cong nghé s6 dbi véi cac hé
thong quy mé trung binh tré 1én, trién khai theo 16
trinh phtt hop vdi ndng luc van hanh dia phuong.

4.7. Nhém gidi phap mé hinh hgp tic cong — tw

Nghién ctru ap dung md hinh hop tac cong — tu
d6i voi cac cum cong trinh c¢6 quy mo va kha ning
thu phi twong dbi 6n dinh; khong trién khai dai tra

TAI LIEU THAM KHAO

cho cac cong trinh nho, phan tan. Co thé ap dung mo
hinh lai giita chinh quyén — doanh nghiép — cong
déng va thuc hién thi diém tai cac khu vuc dai dién
trudce khi xem xét nhan rong.

5. KET LUAN

Nghién ctru danh gia thyc trang hé thdng cap
nude nong thén tinh Son La trong bdi canh BDKH
dua trén khung tiéu chi da chiéu gom ha ting ky
thuét, quan Iy van hanh, tai chinh, an toan nudc va
kha ning thich ung. Két qua cho thdy mic du hé
thdng cong trinh dugc dau tu da bao phu dién rong,
ty 1& cong trinh van hanh bén viing con rat thap,
trong khi nhém cong trinh kém bén virng va khong
hoat dong chiém ty 1¢ cao, phan 4nh khoang cich
dang ké gitra dau tu xdy dyng va ning lyc duy tri
van hanh dai han.

Céc nguyén nhan chinh lam suy gidm tinh bén
vitng bao gdm mo hinh quan 1y phan tan & cap co s&
v61 nang lyc k¥ thuat va tai chinh han ché, muc do
trién khai ké hoach cip nudc an toan con thp, cliing
voi tac dong gia tang cua blen d6i khi hau lam suy
giam d6 on dinh nguon cap va gia tang rui ro hu
hong cong trinh. Bién ddi khi hdu khéng chi tac
dong don 16 ma dong vai tro khuéch dai cac diém
yéu sin co cua hé thong.

Trén co s d6, nghién ctru dé xuit nhom giai
phép tich hop theo hudng hoan thién thé ché va quy
hoach, nang cao ning lyc quan 1y van hanh, cing ¢
co ché tai chinh duy tu, ting cudng bao dam cap
nu6e an toan, ap dung cac gidi phap ky thuat thich
mg khi hau, timg budc sé hoa g1arn sat va thi diém
mb hinh hop tac cong — tu co diéu kién, phii hop vai
quy mo cong trinh va diéu kién dia ban mién nui.

Két qua nghién ctru cung cap co s& khoa hoc
phuc vu diéu chinh chinh sach va mé hinh quéan ly
cap nudc nong thon trong diéu kién rui ro khi hau
gia ting, dong thoi 1a tai liéu tham khao cho cac dia
phuong mién nui ¢6 diéu kién tuong dong.
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Abstract:
ASSESSMENT OF THE CURRENT STATUS OF RURAL WATER SUPPLY
IN SON LA PROVINCE UNDER CLIMATE CHANGE AND PROPOSED
IMPROVEMENT SOLUTIONS

This study assesses the current status of rural water supply systems in Son La Province in the context of
climate change, which has increased the intensity and frequency of extreme events. The research employs
secondary data synthesis for the period 2020—2025, combined with systems analysis and an evaluation
framework based on five groups of criteria: technical infrastructure, operation and management, financial
sustainability, water safety, and climate change adaptability. The results indicate that among the 1,840
centralized rural water supply schemes reviewed, only 2.39% are operating sustainably, while
approximately 75.5% are classified as poorly sustainable or non-operational. Most schemes are managed at
the commune level, where technical and financial capacities remain limited, and the rate of routine internal
water quality monitoring is very low. Climate-related impacts, including reduced dry-season streamflow and
increased occurrences of flash floods and landslides, have further heightened the risk of water supply
disruptions. Based on these findings, the study proposes an integrated set of improvement measures,
including institutional strengthening, enhancement of operational capacity, implementation of water safety
plans, digitalization of monitoring systems, and pilot application of conditional public—private partnership
models. The findings provide a scientific basis for improving the sustainability of rural water supply systems
in mountainous regions.

Keywords: Rural water supply, adaptive management, Son La, climate change, public-private partnership.
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