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An ninh nguén nuéc dé thi la mot trong nhiing thdch thiic 16n déi véi cdc thanh phé dang phdt trién nhanh
chéng duéi diéu kién tdc dong ciia bién ddi khi hdu va dp luc din sé. Nghién ciiu nay dé xudt b chi sé ddanh gid
an ninh nguén nudc do thi tai thanh phé Pa Nang bing phuong phdp phén tich qud trinh (PAM), két hgp co s6
ly thuyét va tham vin chuyén gia. Bo chi s6 dugc xdy dung dva trén bén nhém chinh: nguon lyc sin ¢, tiép cin
dich vu cung cdp nuéc sach, rii ro lién quan dén nuéc va ning lyc qudn tri - thé ché. Nghién ciiu da thiét lgp
dugc bé chi s6 bao gom 12 chi thi thudc 04 nhém tiéu chi ciia khung danh gid. Két qud ddnh gid so bo cho thdy
Da Néng dang doi mdt vdi tinh trang thiéu hut nudc ngot, rii ro lii lut va xam nhdp mdn trong khi van ton tai
khodng cdch vé tiép cdan dich vy nuéc sach. Nghién ciiu gop phdn xdy dung khung ddnh gid vdan hanh hiéu qud
tai cdp thanh phd, ho trg hoach dinh chinh sdch va thich iing bén viing véi bién doi khi hau.
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Establishing an urban water security index set for
Da Nang city using the process analysis method (PAM)

Abstract

Urban water security presents a significant challenge for rapidly developing cities, particularly those
contending with climate change impacts and population pressure. This study proposes a comprehensive set of
indicators for assessing urban water security in Da Nang City, Vietnam. Utilizing the Process Analysis Method
(PAM) in conjunction with theoretical frameworks and expert consultation, the indicators (12 indicators)
are structured across four key domains: water availability, access to clean water services, water-related risks
and governance capacity. Preliminary assessments reveal that Da Nang faces critical issues such as freshwater
scarcity, flood risks, and saline intrusion, alongside existing disparities in access to clean water services. This
research contributes to the development of an effective operational assessment framework at the municipal
level, thereby supporting evidence-based policymaking and fostering sustainable adaptation strategies in the
context of climate change.
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1. PAT VAN PE

An ninh nguén nuédc la kha ning dam bao nguon
nudc sach du vé s6 lugng va chét lugng cho sinh ké,
phuc 1gi con ngudi va phat trién kinh té - xa hdi cua
cong dong, dong thai phong chong 6 nhiém nudc va
cac tham hoa lién quan dén nudc. Bién ddi khi hau,
tang dan s6 va do thi hoa gia tang ap luc rat l6n lén
an ninh nguén nudc do thi. Nhiéu nghién ctiu da dé
xudt cac khung ly thuyét va chi s6 danh gia an ninh
nguon nudc. Vi dy, Bitterman va cong su (2016) xay
dung mot khung nguyén nhén - két qua cho cac céng
trinh thu nuéc mua, trong d6 mang ludi nhan qua
(causal network) dugc dung dé xac dinh céc thanh

phan cha chét va dan xudt chi s6 da chiéu phan anh ca
lgi ich kinh t€ 1an sinh thai cua hé thong nudc. Trong
khi d6, nghién ctiu ctia Babel va cs. (2020) phat trién
mot khung danh gia véi 5 chi€u (bao gom cung cap
nguon nudc, nang sudt st dung, thién tai, moi trudng
nudc va quan tri) va 12 chi s6, nham do ludng an ninh
nudc do thi 6 quy mo thanh pho va hoé trg thich ting
v6i khi hiu. Céc tac gia nay xay dung mot chi s6 an
toan nudc téng hop (WSI) cho Bangkok, nhdn manh
danh gia mang tinh kha thi trong van hanh nhdm hoé
trg hoach dinh chinh sach. Mot huéng tiép can khac
trong nghién ctiu hién dai la khéi niém “chuyén tiép
quan ly nuéc”, nhu Zhu va Chang (2020) da chi ra
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trong phén tich vé thanh phé Thugng Hai. Ho dé xudt
khung danh gia gom 5 nhém chi tiéu chinh theo cac
giai doan van hanh nudc d6 thi tich hgp phat trién bén
viing va chuyén tiép tii cung cdp nudc truyén théng
sang cac giai phap tai st dung, thoat nudc va thich ting
mdi. Cuing v6i d6, khung DPSIR hay cdc m6 hinh dong
luc hé thdong tling dugc ap dung & quy mo6 qudc gia,
vung thugng ngudn, nhung thuong phitc tap va khé
van hanh & quy mo6 thanh pho.

Tai Viét Nam, an ninh ngudén nuéc do thi cé tam
quan trong ngay cang cao do nguy co khan hiém
ngudn nudc, la lut va 6 nhiém gia ting, ddc biét trong
boi canh bién d6i khi hau. Thanh phé Ba Néang ciing
phai d6i mét véi nhiéu thach thic nhu han han ven
bién, ngap lut d6 thi va xdm nhdp man ctia séong. Tuy
nhién, chua c6 nghién ctiu chinh thic vé xay dung bo
chi s6 danh riéng cho Ba Nang. Nghién cttu nay nhdm
thiét lap khung tiéu chi va b chi s6 danh gid an ninh
nguén nudc do thi tai Pa Nang biang phuong phéap
phan tich qua trinh (PAM), két hgp tu liéu hoc thuit,
phén tich dii liéu thyc tién lién quan cta dia phuong
va tham vén chuyén gia. Két qua nghién ctiu da dua ra
mot hé thong chi s6 toan dién, phan anh cac khia canh
nguon luc, ti€p can, dich vu bén viing va rui ro nudc.
Noi dung nay da giup b sung khung ly thuyét vé an
ninh nguén nudc chung tu cac tai liéu qudc t€ va phuc
vu hoach dinh chinh sach dia phuong.

2. PHUONG PHAP NGHIEN CUU

Nghién ctiu ap dung phuong phap phan tich qua
trinh (Process Analysis Method - PAM (Tahir &
Darton, 2010) d€ xay dung va lua chon chi s6 danh gia
an ninh nguén nudc do thi. PAM la phuong phap dua
trén phén tich quan hé nhén qua trong hé thong, dua
ra b chi s6 do luong hiéu qua bén viing ma khong can
dinh lugng chdt cac moéi quan hé nhan qua. Theo do,
PAM “chuén héa” quy trinh hinh thanh chi s6 bing
cach tap trung vao cac tdp hop nguyén nhan va tac
dong trong hé thdng phic tap thay vi liét ké day da
moi ap luc va phan hoi. So v6i mo hinh DPSIR truyén
thong, PAM chon chi s6 dai dién cho tac dong, giam
thiéu trung lap va don gian hoa bd chi s6. Phuong
phap nay pht hgp véi muc tiéu nghién ctiu vi né cung
cdp huéng dan minh bach dé€ lya chon chi s6, dong
thoi van do ludng mot cach linh hoat va phtt hgp véi
dac thu dia phuong (vi du nhu nguén nudc mit va
ngam ven bién Da Nang).

Quy trinh trién khai PAM tai Pa Nang gom cac
budc: (1) Xac dinh pham vi hé théng nudc do thi
(nudc cdp sinh hoat, cong nghiép, nudc mit, nudc
ngam, cac méi lién hé véi thién tai); (2) Tong hop tai
liéu va khung ly thuyét vé an ninh ngudén nuéc (bao
gom ca cac nghién ctiu Pa Nang va qudc té€ nhu Babel

Xac dinh hé thong nghién ciru va pham vi

Thu thap dir liéu va phan tich tai liéu
Tham vén chuyén gia
Thiét lap so d6 mang lwéi nhan - qua
Lua chon cac chi sb tac dong

DPanh gia so bg va hiéu chinh

Hinh 1. Khung phiuong phap phan tich qud trinh
(PAM) xdy dung b chi s6 danh gid an ninh niidc dé
thi tai Da Nang

va cs. (2020), Bitterman 2016) dé€ lam r6 cic thanh
phan chu chét va tac dong; (3) Tham van chuyén gia
(co quan quan ly, don vi cap nudc, vién nghién ctiu)
dé ra soat bo tiéu chi so khoi; (4) X4y dung mang ludi
quan hé nhan - qua gitia cdc thanh phan hé thong
nudc do thi va rut gon thanh bo chi s dai dién cho
bon tiéu chi chinh; (5) Tién danh gia so bo dua trén
di liéu thu thap dugc va y kién chuyén gia d€ hiéu
chinh thang diém cho tling chi s6. Cong cu dinh tinh
nhu bang hoi va phong vén siu cing dugc sti dung dé
danh gia ban dau.

Viéc thiét 1ap chi s6 cling tham chiéu dén khai
niém an ninh nguén nudc bén viing: an ninh nudc
phai bao quét ca ba tru cot kinh té, xa hoi va moi
truong, dong thoi gidm thiéu rai ro lién quan dén
nudéc. Nhiéu quan diém cho thdy an ninh nguén nuée
gén lién v6i tiép can binh ding, 6n dinh ctia nudc va
kha ning thich ting véi thién tai (UN-Water, 2013).

3. KET QUA VA THAO LUAN

B6 chi s6 danh gia an ninh nguén nudc do thi
tai Pa Nang dugc x4y dung gom bon nhém tiéu chi
chinh, véi téng cong 12 chi thi thanh phan dugc lua
chon dua trén phuong phap PAM va y kién chuyén
gia. Nhom tiéu chi thd nhét 1a “Tai nguyén nudc san
c6” nham do luong kha nang dam béo ngudn cung
nu6c do6 thi vé lau dai. Nhém tiéu chi nay bao gom
cac chi thi phan anh kha nang cung ting nudc, mtic
do da dang hoa va chat lugng nguon nudc: (1) lugng
nudc ngot binh quan didu ngudi (m®*/ngudi/nim),
phan anh truc ti€p muic do doi dao cta tai nguyén
nudc san co trén dau nguoi; (2) ty 1é phu thudc vao
ngudn nudc mat va nudc ngdm, thé hién tinh da dang
va 6n dinh cta co cdu nguodn cung; (3) muc d6 khai
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Hinh 2. Bdn dé thanh phé Da Nang (Google map, 2025)

thac so v6i kha ning tai tao ctia hé thong thuy van dia phuong;
(4) ty 1é¢ mau tai diém tiép nhén dat tiéu chuédn chit lugng tai
dia phuong. Cac chi thi nay dugc x4y dung dya trén cac khuyén
nghi quoc t€ vé danh gia an ninh ngudén nudc, trong dé lugng
nudc dudi 1.700 m*/ngudi/nim thudng dugc xem la ngudng
“khting hoang nudc” (UNESCO, 2023; Hoekstra va cs., 2019).
Trong trudng hgp ctia Da Néang, udc tinh hién tai cho thiy
lugng nudc binh quan dau nguoi chi dat khoang 273 lit/ngay,
tuong duong dudi 100 m*/ngudi/nam - thdp hon ding ké so
v6i ngudong khuyén nghi. Do do, cac chi thi thudc tiéu chi “Tai
nguyén nudc san c¢§” dong vai tro canh bdo sém, giup thanh
pho nhan dién nguy co thi€u hut tai nguyén hay suy giam chét
lugng va dinh hudng cac giai phdp quan ly nguén nudc téng
hgp phu hgp véi béi canh do thi ven bién c6 tinh t6n thuong
cao nhu Da Néng.

Nhoém tiéu chi thi hai la “Ti€p can dich vu nuéc sach’, gom
cac chi thi nhu ty 1é ho dan dugc cdp nudc may; tong cong suat
xu ly nudc moéi ngay / nhu ciu trung binh mai ngay; ty 1é dan cu
ti€p can voi dich vu cdp nudce an toan; chi phi hoat dong dich vu
cdp nudc/doanh thu hoat dong. Day 1a nhom chi s6 nhan manh
yéu t6 cong biang va miic do bao phu dich vy, c6 lién quan truc
tiép dén muc tiéu SDG 6 vé nudc sach va vé sinh. Pa Nang ghi
nhan xu hudng ting trong chi s6 nay nhd cac nd luc mé rong
mang ludi cdp nudc, tuy nhién van ton tai chénh léch gitia cac
khu vuc. V€ dich vu nuéc bén viing, danh gia hiéu qua ky thuét
va tai chinh ctia hé thdng qua cac chi thi nhu ty 1¢ that thoat
nudc va gia thanh dich vu nudc sach. Pay la cac chi s6 phan anh
nang luc van hanh va dugc dé cap trong nhiéu khung nhu ctia
Zhu & Chang (2020).

Nhoém tiéu chi thi ba la “Rui ro lién quan dén nuéc” gom
cac chi thi nhu tan suét It do thi; thiét hai kinh té€ va ti 1é ti vong
do 1t lut moéi nam va mitc d6 xdm nhép man, ty 1é ho gia dinh
c6 két noi hé thong thoat nude — phan anh mtic do tiép can vé
sinh lién quan dén nguy co anh hudng dén stic khoe cong dong;
day la nhiing méi nguy chinh anh huéng dén an ninh nguén
nudc cua Da Ning trong boi canh bién d6i khi hau. Ngoai ra
con ¢6 cac chi thi ty 1é mau nudc udng dat tiéu chudn WHO; ty
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1¢ ho gia dinh c¢6 nguon cung lién tuc. Viéc
dua nhém rui ro vao khung danh gia dam
bdo ti€p can toan dién, dong thoi két noi véi
cac thanh phén “Tac dong” va “Tinh dé ton
thuong” trong mo6 hinh UN-Water (2013).

Cuoi cling, nhom tiéu chi vé “Nang luc
quan tri va thé ch€ véi muc tiéu phan dnh
ndng luc diéu phdi, quy dinh va phéi hop
lién nganh trong quén ly tai nguyén nudc
do6 thi. Nhém nay bao gom cac chi thi nhu:
(1) muic do ton tai ctia co ché diéu phdi lién
nganh vé nudc; (2) ty 1é van ban chinh sach
c6 ndi dung tich hgp quan ly bén viing tai
nguyén nudc do thi; (3) mic déo minh bach,
tiép can thong tin trong dich vu nudc; (4)
c6/ khong c6 chinh sich quan ly thién tai
lién quan dén nudc. Cac chi thi nay thé
hién vai tro cua yéu t6 quan tri trong bao
dam tinh cong bang, hiéu qua va thich tGng
cua hé thong quan ly nudc, tuong tng véi
khung ctia nhiéu nghién ctiu cing nhu t6
chtic quoc t€ nhu ctia Zhu & Chang (2020)
va bdo cdo ciia UN-Water (2013), UNESCO
(2023). banh gia so bo cho thdy Pa Nang
da xay dung mot s6 co ché diéu phdi ban
dau nhu Ban chi dao phong chong thién tai
va cac chuong trinh lién két quan ly nguén
nudc thugng ngudn - ha luu. Tuy nhién, su
phén tan vé trach nhiém gitia cac s& nganh
va thiéu co ché chia sé di liéu van la diém
han ché trong thuc hién cac chinh sach lién
nganh. Nhu vay, tiéu chi “Néng luc quan
tri va thé ch& dong vai tro nhu mot yéu to
nén, anh hudng t6i hiéu qua trién khai ca ba
nhém chi s6 con lai, dac biét trong diéu kién
rui ro gia ting va nhu cau tich hgp chinh
sach khi héu, tai nguyén nudc, phat trién
bén viing do thi ngay cang cao.

Ap dung PAM gitp nh&n manh céc chi
s6 phan anh tac dong va két qua cu thé cua
hé thong nudc Pa Nang, thay vi chi liét ké
nhiéu chi s6 dai dién cho cdc khia canh khac
nhau. Chéng han, mo hinh PAM cho phép
rut gon va tranh trung lip di liéu so véi
DPSIR. Mang luéi quan hé nhan qua ban
dau dugc thiét 1ap dua trén tai liéu chuyén
sau va y kién bén lién quan, tii d6 hinh
thanh bo chi s6 cu6i cung. Cach tiép cén
nay tuong tu véi nghién ctiu cua Bitterman
va cs. (2016), khi ho xac dinh cac yéu t6 tac
dong va dan xudt tap hop chi s6 tii hé thong
quan hé nhan qua.
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Bang 1: Mt s6 chi s6 chinh trong b danh gia an ninh ngudén nuéc do thi tai Pa Nang

Nhém chi s6 Chi s6 tiéu biéu Panh gia xu huéng
Ngudn luc san c6 Lugng nudc binh quin d4u nguoi Thap
Tiép cén dich vu nudc sach Ty 1é ho dan dugc cdp nudc may Téng
Dich vu nuéc bén viing Ty 1¢ that thodt nudc Cao
Rui ro nudc Tan sudt ngép lut, 1a do thi va xam nhép mdn Téng

Dbénh gid so bo cho thay, tai Ba Nang cac chi s6 vé
cap nudc lién tuc dugc cai thién (ty 1€ ho sti dung nudc
may, hé thong thoat nudc) nhung chi phi nudc va that
thodt van 13 vin dé can quan tam. Ddc biét, cac chi s6
vé€ rui ro nhu tin suét 1a lut va nuéc mén cho thay xu
hudng ngay cang tang, gan lién véi hién tugng bién
d6i khi hau (tuong tu quan sat ctia Babel va cs., 2020).
banh gia cho thiy diém nhén chinh sich 1a can ting
cudng quan ly rti ro 1 lut, bao vé ngudn nude thugng
nguon va cai thién tinh linh hoat ctia ha tang.

Két qua cho thay, tinh nhay cam cao ctia an ninh
nude do thi trude nhiéu yéu t6. PAM da gitp lam ndi
bat nhu cdu danh gid dai han: cic chi s6 chuyén dong
theo thoi gian nhdn manh nén phéan tich xu huéng
thay vi chi s6 tai thoi diém nhdt dinh. Dac tinh nay
ctia PAM rét htiu ich d€ phat hién sém céc vin dé€ maéi
nay sinh, thu hat su chu y kip thai cta chinh sach. Viéc
danh gia an ninh nuéc theo khung nay ciing phu hop
v6i cach ti€p can cua Babel va cs. (2020) khi dat khung
danh gia & quy mo thanh phdé nham ho trg thuc thi
chinh sach cip thanh phé. Céc linh vuc uu tién chinh
sach dugc dé xudt gobm: nang cip cac cong trinh chia
trii va xt ly nudec, cai thién quan ly ngap lut, 1a va thoat
nudc do thi, mé rong kha nang tiép can dich vu nuéc
sach cho khu vuc thu nhap thip, va xay dung chinh
sach gia nudc cong bang. Ngoai ra, viéc gisi thiéu
cac cong cu tai st dung nudc va thu gom nudc mua
(nham ting da dang ngudn nudc) cing la giai phap
can nghién ctiu ap dung trong boi canh chuyén tiép
quan ly nuéc bén viing (Bang 1).

4. KET LUAN VA KHUYEN NGHI

Nghién ctiu nay da thiét 1ap thanh cong b chi s6
danh gia an ninh nguoén nudc do thi cho thanh phé ba
Nang dua trén phuong phap PAM, phan tich tinh hinh
thuc té€ dia phuong va tham khao khung ly thuyét quéc
t€. Bo chi s6 dé xuat bao gém céc chi s6 va chi thi mang
tinh thuc tién cao, da dugc chuyén gia danh gia la phu
hop véi ly luan chung v€ an ninh nuéc va véi dic thu
ctua Pa Nang. Két qua danh gid so bo cho thdy ba Nang
6 tai nguyén nudc han hep so véi tiéu chi quoc té va
ton tai cac rui ro 1a lut, xdm mén tdng dan. Nhiéu chi s6
lién quan dén ti€ép can nudc sach va nang luc ha tang da
dugc cai thién nhung van cin ning cao hon nta.

Dbé hoan thién khung danh gid, nghién ctiu dé xuit
m& rong thu thap di liéu cho cac chi s6 theo thoi gian
lién tuc, nham cho phép danh gid theo xu hudng va
giam sat sy thay ddi ctia hé thong nudc. Can thu hut
nhiéu chuyén gia va co quan quan ly tham gia d€ hiéu
chinh va phé bién bo chi s6; cing nhu tht nghiém &
cdp quén, xa d€ danh gia bat binh déng gitia cdc vung
khac nhau ctia thanh phdé. Vé chinh sach, cén tiép tuc
xay dung chuong trinh quan ly ngudén nudc tich hgp,
tang cuong giao duc cong dong vé tiét kiém va bao vé
nudc; dong thoi long ghép khung danh gia vao quy
hoach chung thanh phé. Mé& rong nghién ctiu theo dé
xudt sé gitp khing dinh tinh thyc thi cta b chi s6,
tao co sd viing chac cho cac giai phap quan ly hiéu qua
trong viéc bdo dam an ninh nguén nudc bén viing cho
ba Nang va cac do6 thi tuong tum
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