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Tém tat: Bai bao da s dung phuong phap Delphi két hop ciing véi quy tic KAMET va
phuong phap phan tich hé théng phan cap (Analytic Hierarchy Process AHP) dé xay dung
bo chi s6 khan hiém nudc (Water Scarcity Index_WSI) danh gia mac do khan hiém nuéc
cho db thi. Trén co s& cac nghién ciru mirc @ KHN bang chi s WSI trén thé gioi va Viét
Nam, c&c nguyén tic xay dung chi sd, cac diéu kién, dic diém cu thé cua thanh phd Pa
Ning. Bai b4o da xay dung duoc bo chi s6 gdm 04 nhom chi sb, 19 chi sb chinh va 10 chi
s6 phu, ddng thoi ciing da xac dinh dugc mac d6 anh hudng cua ting chi sé ddi véi bo chi
s6. Cac nhém chi s6 dé biéu thi mirc do khan hiém nuéc do thi 4p dung thi diém cho thanh
phd Pa Nang gom: (1) Nhém chi s6 Ngudn nuéc va khai thac sir dung nude (WSI_1); (2)
Nhom chi s6 H¢ sinh thai va Méi truong (WSI_2); (3) Nhém chi s6 Cung cap nudc sinh
hoat d6 thi tir cong trinh cap nua6c tap trung (WSI_3) va (4) Nhom chi s6 WSI Ning lyc tng
pho (WSI_4) twong ung chi 50 trong bo chi sé duoc xac dinh lan luot 13 50,3%, 16,8%,
20,0% va 12,9%. Chi s WSI tong hop cho timg khu vuc cu thé va toan viing nghién ctru la
co s& dé danh gia mirc d6 khan hiém nudc d6 thi ¢ thoi diém hién tai va trong tuong lai.

Tir khéa: Khan hiém nudc (KHN); Chi s6 khan hiém nuéc (WSI); Delphi; KAMET, AHP.

1. Mé& dau

Nudc la tai nguyén déc biét quan trong cua mbi quoc gia, la mot phan khong thé thiéu
trong doi sdng ciia con nguoi, moi trudong va phat trién bén vimg. Tuy nhién, nudc lai 1a
nguon tai nguyén hiru han va viéc ddm bao an ninh nude 1a mot trong nhirng thach thirc mang
tinh toan cau. Cac bao céo chi ra rang lugng nudc ti€u thy trén toan cau da tang hon sau lan
trong thé ky qua va khung hoang nudc la rui ro sO mot dbi vé6i kinh té xa hoi (KTXH) [1].
Trudce ste ¢p cua gia tang dan so6 va tang truong kinh té, mo rong ndng nghiép tudi tiéu, thay
do1 mo hinh tiéu dung thi tinh trang thiéu nuéc va 6 nhiém da tr¢ thanh nhimg van dé toan
cau nghiém trong de doa stc khoe con nguoi, moi truong sdng va su phat trlen bén ving.
Trén toan céu, hai ty nguoi song & cac quoc gia trong diéu kién cang thang vé nudc cao, bon
ty nguoi bi cang thang nghiém trong vé nudc it nhit mot thang moi ndm va 1,8 ty nguoi it
nhat sau thang moi nam. Udc tinh dén nam 2050 hon mdt nira dan s6 toan cau s& song & cac
ving thiéu nude va hang triéu ngudi chét vi cac bénh lién quan dén thiéu nudc va 6 nhiém
nuéc moi nam [2].
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Theo UNESCO/UN-Water [3] Bién d6i khi hu (BDKH) s& anh huéng dén ngudn nudc,
chat luong va luong nude st dung cho cac nhu cau co ban cua hang ty nguoi trén thé g|01 vé
st dung nude sach va vé sinh moi truong. Nhu cau sir dung nudc toan cau da tang gip 6 lan
trong 100 ndm qua va dy kién sé tiép tuc tang khoang 1% mdi nam do ting déan s6, phat trién
kinh té va thay d6i mé hinh tiéu ding. Cing véi su kém 6n dinh ciia tai nguyén nude, BDKH
s& lam tram trong hon tinh trang cing thang vé nudc hién nay ¢ mét s khu vuc va mé rong
pham vi cac khu vuc phai di pho véi tinh trang nay. BPKH c6 thé s& kéo dai thoi gian khan
hiém nudc (KHN) ¢ mot sé khu vue, vi du nhu tir theo mua thanh trong ca nim. Dbi voi mbi
nhiét d tang Ién thi trung binh khoang 7% dan sé toan cau s& phai d6i mat véi khoang 20%
suy giam nguodn tai nguyén nudc tai tao (trung binh cac mé hinh phat thai khi nha kinh) [4]
va dén nam 2050 thi chi phi lién quan dén KHN ctia mot s6 khu vue c6 thé s& 1én dén khoang
6% GDP [5]. Bén canh do6, nghién ctru [6] chi 5 d6 thi hoa va BDKH dang lam tram trong
thém tinh trang KHN khi nhu céu str dung nu6e vugt qua kha nang cung cap dbi véi cac
thanh phd trén thé gidi. Két qua nghién ctru cho thiy dan sb d6 thi toan cau dbi mat véi tinh
trang KHN duogc du doan sé tang tir 933 triéu ngudi (mot phin ba dan sé do thi toan ciu) vao
nam 2016 1én 1,693+2,373 ty nguoi (mot phan ba dén gan mot nira dan sd d6 thi toan cau)
vao nim 2050. SO luong cac thanh ph 16n roi vao tinh trang KHN du kién sé& ting tir 193
1én 284 v&i 1020 siéu d6 thi. Hon hai phan ba cac thanh phd co thé giai quyét tinh trang
KHN béng cach dau tu co sé ha ting, nhung nhﬁng danh d6i dang ké vé moi truong, hé sinh
thai co thé xay ra lién quan dén giai phap giam thleu muc do KHN (Hinh 1).
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Hinh 1. Tinh trang khan hiém nudc d6 thi hién nay [6]: (a) Phan bd cac thanh phd 16n trong khu vire
KHN (cac thanh phé c6 dan s trén 10 tridu ngudi vao nam 2016); (b) Dan sb d6 thi KHN & quy mo
toan cau; (c) Dan sb d6 thi KHN pham vi quc gia (10 qudc gia co gia tri 16n nhat).

Nhitng nim gan day, cac véan dé lién quan to1 tai nguyén nudc (TNN) da va dang tro
thanh mét trong nhiing mdi quan tdm hang dau cta cac cap quan ly khi phai d6i mat voi mot
t6 hop thach thitc anh huong dén kha ning cung tmg nudce cho doi séng dan sinh va phéat
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trlen kinh té xa hoi ca ¢ hién tai va tuong lai (Hinh 2), gom (i) Su gia tang dan sd, d6 thi hoa
va toc do ting truong kinh té ngay mot cao lam tang nhu cau st dung nudce trong khi ngudn
bd cap han ché; (ii) BDKH va cac hoat dong khai thac nguon nudc mat & vung thuong luu
song da va dang gay ra cac tac dong lam suy giam ca v€ so luong va chat luong; (iii) Chat
lugng nude bi suy giam do chat 6 nhidm tir cac hoat dong kinh té lam ting nguy co can kiét
ngudn nudc theo nghia khong thé st dung. C6 thé néi TNN phuc vu cho thanh phé dang
dung trude nguy co suy giam va can kiét do tac dong da chiéu cta nhiéu nhan té. Noi cach
khac, tinh trang KHN dang ngdy cang ting da dit ra nhiéu yéu cau ddi v6i cong tac quan 1y,
khai thac, st dung va bao vé€ TNN trong khu vuec.
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Hinh 2. Nhiing twong tac, phan hdi phirc tap hon gitra hé théng tw nhién va xa hoi [7].

Nhin chung cho dén thoi diém hién tai cac nghién ciru vé KHN va khung dénh gia vé
KHN d6 thi 1a rat it. i v6i thanh phd Da Nang va luu vuc song (LVS) Vu Gia - Thu Bon
chua c6 nghién ctru bai ban va truc tiép vé KHN ciing nhu phuong phap danh gia mic du
thanh phd dang phai d6i mat véi tinh trang thiéu nudc sinh hoat d6 thi nhu trong cac nam
2018, 2019, 2021 vira qua. Mot sd nghién ciru dé cap gian tlep dén cac van dé riéng 1é lién
quan dén viéc dam bao an ninh nudc cua luu vue co thé ké dén nhu nghién cru danh gia
TNN [8-9], phan bo ngudn nude [10-12], can bang nude [13—-15], dong chay t6i thiéu [16],
han han [17], Xam nhap man [18—20], tic dong ctia mua 1ii [21], bién dong sir dung dat [22],
bién doi tham phu thuc vat [23], va tic dong cua viéc van hanh hd thuy dién dén XNM va
cung cép nudce sinh hoat ¢ ha luu [18, 24],...

Céc nha quan 1y can ¢ co so khoa hoc 16 rang dé tim 15i giai cho bai toan KHN d6 thi
cling nhu hoach dinh duogc chién lugc phat trién bén virng. Nghién ctru dé xuit bo chi s6 danh
gia mirc 0 KHN trén co sé ké thira mot s6 chi sd cua cac nghién ciru trude va phat trién cac
chi s6 phit hop véi dic trung riéng ciia thanh ph6 Da Nang & thoi diém hién tai va trong tuong
lai dudi tdc dong cua BDKH.

2. Phuwong phap nghién ciru va tai li¢u sir dung
2.1. Cdch tiép cdn
Céc yéu td can dat dugc dé dam bao cap nude do thi gom (1) Nguoi dan c6 du nudce dé

str dung phuc vu doi séng, sinh hoat, an udng va phat trién kinh té - xa hoi? (i1) Chét luong
nudce sinh hoat ¢6 duge dam bao theo quy chuan?; (iii) Tét ca cac yéu td néu trén phai duoc
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duy tri trong diéu kién hé sinh thai vin duoc bao ton?; va (iv) Ning luc tng pho véi cc st
ép phat trién trén nhu thé nao?

C6 rat nhidu yéu t6 (bién/chi sd) lién quan dén TNN, tuy nhién, dé tinh toan duoc chi sb
danh gia mac do KHN cho cac vung d6 thi cia Viét Nam can xac dinh dugc cac yéu td phu
hop cAn dam bao céc nguyén tic sau: (1) Phai mang tinh dai dién: Cac yéu td duge lya chon
phai 13 cac yéu t6 c6 kha ning gy ra su cing thang vé TNN; (ii) C6 thé do ludong duoc: Céc
yéu té duogc lwa chon phai ¢6 kha ning dinh lugng dugc; (iii) DE dang thé hién trong cac cong
thirc: Cac yéu t6 dugc Iya chon phai c¢6 kha ning dua duoc vao cac cong thic tinh toan; (iv)
C6 san dir liéu dé tinh toan: Cac yéu t6 duoc lira chon phai c6 kha ning c6 dit liéu dé co thé
tinh toan; va (v) C6 thé chuan hoa duoc trong khoang gidi han tur 1+5 v6i 5 1a cyc ky khan
hiém va 1 la khong bi khan hiém. Viéc 4p dung cac nguyén tic nay gitp xac dinh duoc mot
b chi sb hop 1y nhit phu hop véi diéu kién cu thé cia ving nghién ctru (Hinh 3).

Chi s6 danh gia mirc dé khan

hiém nwac do thi (WSI)

; Thu thap tai liéu

i I

' [ | |

| KTTV Dén sinh, Kinh té - XH, Mé r'ﬂnh E)ié,u tr?,
Quy hoach toan khao sat

| P/phap Delphi + Lwa chon nhém chi sb,
| Quytac KAMET chi so phi hep !

e

Nhom chis6 1 |

—»] chisé1 |

—» C. sdphul |- .
—| Théng s6 1

Théng s6 |

Lyl C.sdphuk |
L] Chiséj |-

o
| =
e
7]
=
..8
=
(&}
o
L
<
3
£
.'3
(=]
c
E.

Nhom chisdi |-

1
1
1
1
1
1
1
1
Nhom chis62 || Chis62 H-| G sbphu2 —»| Thong s6 2 E
1
1
1
1
1
1
1
1

Phén tich, xde dinh phwrong phép tinh todn

Hinh 3. So d6 khdi phat trién bo chi sé danh gia mirc d6 khan hiém nude do thi.

2.2. Phirong phdp lwa chon chi s6

Hién nay cac nghién ctru vé phat trién bo chi s6 danh gia lién quan dén cac linh vuc TNN
thuong str dung cac phuong phap: phuong phap DPSIR (Driving Force - Pressure - State -
Impact - Response); phuong phap SMART (Specific - Measurable - Attainable - Realistic -
Time bound); phuong phap mo hinh héa dong lyc hé théng SDM (System Dynamics
Modelling); phuong phap phan tich qua trinh PAM (Process Analysis Method); Phuong phap
bang hoi Delphi. Trong cAc céch tiép can trén thi phwong phap Delphi cling quy tic KAMET
(Knowledge Acquisition for Multiple Experts with Time scales) [25, 26], duge danh gia c6
vu diém va phu hop khi ap dung phat trién bg chi sé danh gia mirc d6 KHN db thi. Phuong
phap Delphi 12 mot phurong phéap nghién ctru dinh tinh c6 hé thong dya trén danh gia ciia cac
ca nhan dugc xac dinh 1a chuyén gia trong chii dé dang dugc xem xét [27] cung cap mot giai
phép lap di lap lai dé dat duoc sy dong thuan chung ciia chuyén gia vé diém sb hoic khi cac
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phan hdi dat dugc mirc d6 6n dinh nhat dinh [28]. Bén canh d6 quy tic KAMET cung cap
mot ngudng dinh lwong dé dimg cac vong cau hoi Delphi tiép theo. Quad trinh ndy bao gdm
viéc lya chon cac chuyén gia, nhan phan hdi tir cac chuyén gia va kiém tra muc do dat yéu
cau theo bd quy tic KAMET.

Phuong phap Delphi dugc phat trién vao nhitng nam 1950 boi Olaf Helmer va Norman
Dalkey thugc Tap doan RAND dé giai quyét mot s van dé trong cac du an quan sy [27]. Ké
tir 46, nhiéu tmg dung thyc té ciia phuong phap da dugc thue hién trong nhiéu linh vyc, trong
d6 linh vuc thuy van va quan Iy TNN di va dang duogc ap dung [29-32]. C6 thé ké den nhu
sau: Nghién ctru [33] da sir dung phuong phap Delphi trong viéc danh gia quan 1y tong hop
TNN. Bang cau hoi duoc thyc hién voi 21 chuyén gia dugc lya chon qua ba vong va da dat
dugc dong thuan cua cac chuyén gia vé bo chi sé danh gia muc d6 thuc hién quan 1y tong
hop TNN & Dong bang song Ciru Long cta Viét Nam ¢ muc trung binh cao, v6i khia canh
Maéi truong thuén loi dat diém cao hon dang ké so v0i ba thanh phan khéc 1a: Cong cu quan
ly, Thé ché va sy tham gia va Tai chinh, trong do yéu t6 Tai chinh 1a kém nhit; Hay nghién
ctru [34] da st dung phuong phéap Delphi dé hd tro lwa chon va phén bd diém sd cho tit ca
cac tiéu chi kha thi gbp phan vao tinh d& bi lii Iyt & ving dong bang ven bién cia LVS
Jugeriquere ¢ Brazil, st dung 15 chuyén gia trong ba vong.

Phuong phéap Delphi dugc sir dung dé thu thap dir liéu déng tin cdy trong nhiéu linh vuc
va nghién ctru khac nhau, do d6 phuong phép nay dugc coi 1a phu hop véi muc dich nghién
ctru. Cac bang cau hoi dugc thiét ké tap trung vao cac chi s6 co lién quan dén KHN, mdi bang
cau hoi tiép theo duoc phat trién dua trén két qua cta bang cau hoi trude d6 va nhan xét lién
quan tir vong trudc. Qua trinh nay s€ dung lai khi cau tra 161 dat dugc sy dong thuan hay khi
da trao d6i day du thong tin [35]. Phuong phap nay khong cho phép 19 dién céc chuyén gia
dua ra danh gia, xem x¢&t vé van dé d6 co phu hop voi nhimg nguoi khac khéng, va ho c6 thé
thay d6i ¥ kién néu mudn. Qua trinh lua chon cac chi sé WSI duoc thuc hién qua 8 budc nhu

Hinh 4.
Xay dlmg ké
hoach didu tra
Luwa chon chuyén gia
!
Thure hién vong ciu héi Delphi
I

Thu thip va phén tich phan héi

I
Kiém tra cic quy tat
KAMET

Diém trung binh >=3.5

Phuong sai <15%
& Q<=0.5

Két thiic bang ciu héi

Hinh 4. Quy trinh thyc hién tham véan theo phuong phap Delphi.

+ Budc 1: Xay dung ké hoach chi tiét cho cac budc diéu tra.

+ Budc 2: Lwa chon nhém chuyén gia c¢6 lién quan téi qua trinh tham van s6 luong tir
10+40 nguoi.

+ Budc 3: Xay dung bang hoi Delphi: Bang hoi gdm céc cau hoi vé cac chi sO duya trén
cac tong quan nghién ciru, cach tiép can va danh gia sy phu hop trong vin dé nghién nham
xin ¥ kién tham van cua cac chuyén gia va cac nha khoa hoc lién quan.
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+ Budc 4: Diéu tra Delphi 1an 1: Cac bang cau hoi md duge giri t6i timg chuyén gia. Cac
chuyén gia duoc yéu cu danh gia mic d6 dong thuan véi bo chi sb va cac chi tiéu dua ra.
Mirc d6 ddng thuan duoc sip xép tir 1+5, theo thang diém lan luot: (1) rat khong lién quan;
(2) khong lién quan; (3) cd it nhiéu lién quan; (4) lién quan va (5) rat lién quan. MAu ciu hoi
cho chuyén gia dugc trinh bay trong Bang 1.

+ Budc 5. Phan tich dit liéu vong 1: Sau khi nhan duoc dép 4n tir cac chuyén gia, tong
hop va phan tich két qua dwa vao quy tic KAMET. Quy tic nay dua ra mirc d6 danh gia quan
trong ctia mdi chi sb (qi) ¢ timg giai doan khac nhau trén co s¢ danh gia to hop cac gia tri
thong ké gdm Trung vi (Mdqi); D6 1éch tir phan vi (Qqi); Gia tri trung binh (Mgi) va Phuong
sai (Vqi). Can luu y rang, phuong sai 1a ty 18 s chuyén gia thay d6i danh gia, c6 don vi 1a
%. Quy tic KAMET dugc mé ta chi tiét v6i 3 diéu kién dé danh gia nhu trong Bang 2 [25].

+ Budc 6. G két qua diéu tra cho nhom chuyén gia: Cac bang cau hoi sau khi da loai
cac chi s6 hay ciu hoi khong thoa mén nguyén tic KAMET duoc phéan guri téi hoi dong.

+ Buéc 7. Piéu tra Delphi vong 2: Thuc hién diéu tra Delphi vong 2 véi bang héi sau
khi két thac vong 1. Tuong tu nhu vong 1, sau khi thu dugc cac dap an tir cac chuyén gia,
nhom Delphi lai tién hanh phan tich dua vao quy tic KAMET. Céc gié tri théng ké bao gom
Trung vi (Mdqi); B 1éch tir phén vi (Qqi); Gia tri trung binh (Mqi) va Phuong sai (Vqi) dugc
tinh todn lai & bude nay. Trong trLIO’ng hop tit ca cac cau hoi dugce chip thuan hodc tir chdi;
hoic Gia trj trung binh cao hon 3,5 va phuong sai thap hon 15%, phuong phap xin ¥ kién két
thuc [25].

+ Budc 8. Phan tich va tong hop két qua: can cir cac budce néu trén va bo chi sé so bo dé
léy’y kién chuyén gia, trinh bay két qua tinh toan va cubi ciing 14 Iyra chon dugc bo chi sé can
thiet.

Bang 1. Mau ciu hoi cho cac chuyén gia vé sy lién quan cua bo chi sé danh gid mirc d6 khan hiém
nude (KHN).

Miic d9 6 lién Coit Lien Rit
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s nhieéu lien  quan

lién quan (1) quan (2) quan

Nhém chi s/ Chi sb quan (3) @ (5)

Neudn nuée va KT SDN
Hg¢ sinh thai va méi truong
Cung cip nudc sinh hoat d thi ty CTCNTT

Néang luc ing pho

Bang 2. Bang Quy tic KAMET phan tich danh gia tir cac chuyén gia st dung phuong phap Delphi [25].
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Né [ inh (ai) > < s 0
G tung b e chp nbin vt hong e i
(qi) =35 o, thiq C p nhd g p

tham van vé qi nira

Gia tri trung binh ~ Néu gia trj trung binh (qi) > 3,5, Q < 0,5 va (%)
i)>3,5 > 15%, thi can tham vAn vong 2 . £ N

(qi) = B A) 1 can a‘m van. vons . < /o 15% thi qi dugc chap thuan va

Gia tri trung binh Néu gid trf trung binh (qi) <3,5 e Q=05va (4)) khong can phai tham vén vé qi
. < 15% thi qi bi loai, va khong can phai tham van

(qi) <35 v qi nita nita.

Néu (qi) >3,5,Q<0,5 va (%) <

2.3. Phwong phdp xdc dinh trong sé

Sau khi xac dinh dugc cac chi s6 thanh phan, can phai xac dinh duoc trong s6 cho tng
chi s6 dé khang dinh vai tro cua tung chi sO trong bo chi s6 voi luu y rang tong trong sd ca
cac chi s6 thanh phan nay phai bang 1. Dé tinh trong s6 khong déu, hai phuong phap thuong
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duogc sir dung 1a phuong phéap phén tich hé thong phan cip (Analytic Hierarchy Process -
AHP) va phuong phap Iyengar-Sudarshan. Phuong phap Iyengar - Sudarshan dugc str dung
trong nghién ctru dua trén co so thong ké, duoc sir dung ddi voi sé ving/huyén va sb chi sb
phu hop. S6 ving tinh toan tbi thiéu quy dinh phai 16n hon 11 ving, tirc 1a 11 gia tri dé thoa
man cac dac trung thdng ké [36], do vay khong phu hop dé tinh toan cho 05 ving nhu thanh
phé Pa Néng. Déi voi vung c6 it hon 11 vung c6 thé st 'dung phuong phap phan tich thir bac
AHP [36] dugc dé xuat boi Thomas [37]. Cac budc tién hanh theo phwong phap AHP nhu
Hinh 5.

[ Thiét ap thit bac ]

: ,
4-[ So sanh cac cip chi so ]

!
[ Tinh trong 30 W, ]
Sai — ! -
[ Tinh chi sé nhét quan CR |
+ ¥
([ Cr>01 ] ([ Cr=<ol J

l Piing
[ Chon trong s6 W, ]

Hinh 5. Phuong phép tinh toan trong sé theo AHP.
3. Két qua va théo ludn

3.1. BJ chi sé dé xudt ban dau

Thuc hién phuwong phép Delphi trong dédnh gida TNN, dé xuat cac chi s6 ban ddu danh gia
mirc 6 KHN d6 thi gom 4 nhém chi s véi 25 chi s6 chinh va 12 chi s6 phu dé xin y kién
16 chuyén gia nham Iya chon chi s6 phu hop. Cac chuyén gia duoc liwa chon 1a nhimng nha
khoa hoc, nha quan 1y dén tir Trudng Pai hoc Thuay loi, Vién Khoa hoc KTTV va BDKH,
Vién Khoa hoc Tai nguyén nudc, Vién Dia 1y, Vién Han 1am KH&CN Viét Nam, Truong
Pai hoc Bach khoa Pa Néang, S6 TNMT thanh phd Da Nang. Bo chi s6 nay gom cac nhém
chi sb va chi s6 cu thé nhu sau:

3.1.1 Nhém chi s6 nguon nudce va khai thac st dung nude

O Viét Nam, nguon nudc mat dugce sir dung cho cac muc dich nhu nong nghiép (tudi va
chan nu6i), cung cap nude cho sinh hoat, dich vy, cong nghiép, nuéi trong thuy san.. Nguon
nude dén co kha nang khai thac (KT) va viéc khai thac st dung (KTSD) c6 vai tro rat quan
trong d6i véi doi sdng, phat trién kinh té xa hoi va moi truong. Ngudn nude dén co kha ning
KT cang phong pht thi mirc o KHN cua ving s& cang giam va lugng nude duge KT cho
ting linh vuc c6 dap tng nhu cau st dung nuée (N CSDN) khong? Qua d6 phan anh muc do
KHN cua luu vyc/vung. Nghién ctru da chon nhom chi s6 Nguon nudc va KTSDN la nhém
chi s6 thir nhét trong viéc danh gia mic d6 KHN db thi, bao gdm cac chi sd:

Bang 3. Thanh phan va cach xac dinh nhém chi s Ngudn nuéc va KTSDN.

Chi s6 chinh Chi s6 phu Pon vi Cich xdc dinh

bo ‘ san c6 cia Theo binh quan nim 1/s/km? M&b dun dong chdy binh quan nam
nguon nudc Theo binh quan mua kiét M6 dun dong chay binh quan mua kiét
Ti s6 giita tong luong dong chay binh
m3/ngudi/  quan nim va téng dan s6
nam

Lugong nudc mat
binh quidn dau Theo binh quan nim
nguoi
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Chi s6 chinh Chi s6 phu Pon vi Cach xac dinh
Theo binh quan mua kiét M neudi/ Ti s6 gitra tong lugng dong chay dén cac
3 thang kiét nhat lién tuc ng%y diém khai thac nuéc binh quan thoi doan

Thang kiét nhat tinh toan va tong dan s6

Sy bién d6i cua Theo trung binh nim H¢ s bién d6i dong chay nam

ngudn nude mat Theo trung binh mua kiét ¢ He¢ s0 bien doi dong chay mua kiét
Luong mua binh Tinh theo ndm mm
quan Tinh theo mua kiét
Sitc ép KTSDN Tinh theo Cé‘nﬁn‘lA % T1 .56; giita tong N'CNAchoq czilc ngé}nh s0
Tinh theo mua kiét % Vi tong lugng nude dén ca nam/mua kit
£ . - Pénh gia theo Quyét dinh s6 1460/Qb-
hat 1 t h N I 5 .
Chat luong nude mét qua chi s6 VN_WQ TCMT ngay 12/11/2019
. - R x Ti s6 gitta lwong nudc KT phuc vu néng
KTSD ho linh h % . I L
IO CA0 2InA Ve nong NEiep ° nghiép va tong NCN ndng nghiép
, , La ti s6 gita luong nuée KT ph hi
KTSDN cho linh vuc phi néng nghi¢p (cong ? 150 gu.IAa uqrr‘lg, Izuoc PAe Vi Ap
nohip. dich cong cong,...) % néng nghiép vai tong NCN phi ndng
ghiep, dich vu, geong,... nghiép
. Lw t7 A i~ ti\ 1 z t r
Khé nang trit nudc cla cac cong trinh Ngay 4 11 50 glua fong IUONS NLoC trong cac

hd chira, dap dang vai tong NCN 1 ngay

3.1.2. Nhom chi s6 hé sinh thai va méi truong

Béo v¢ He¢ sinh thai (HST) va moi truong (MT) dong song 1a noi dung khong thé thleu
trong KTSD nudc va phat trién bén vimg cua (LVS). Trén LVS nhat 13 dong chinh ludn can
phai duy tri mgt lugng nudc nhét dinh dé c6 thé chuyen tai, luu thong dugce lugng bun cét,
cac vat chat, cac ngudn dinh dudng trong ngudn nudc qua cic mit cat song, dam bao cho kha
nang pha loang cing nhu kha nang ty lam sach cua nudc song. Luu luong nude duy tri trong
song cling can phai dam bao ¢ mét mire do nhat dinh dé cho ca va céc loai thay sinh vat c¢6
thé ton tai va phat trién binh thuong. Trong thyc té HST va MT cua nhleu song ¢ nuoc ta
hién nay da bi 6 nhlem va suy thoai do anh hudng cua cac hoat dong phat trién cia con nguoi,
anh hudng den ngudn cap nudc sach cho d6 thi, qua d6 dugc chon la nhom chi sO thir hai
trong bo chi s6 danh gia mic d6 KHN d6 thi, bao gom cac chi s chinh dugc thé hién trén
bang 4.

Bang 4. Thanh phan va cach xac dinh nhém chi s6 Hé sinh thai va Méi truong.

Chi s6 chinh Pon vi Cich xic dinh
Mirc d6 duy tri dong chay tdi X . o
hidy Y g chay %  Tilé phin trim muc do dap éng vé dong chay t5i thiéu
AL x N , La ti sb gifta tdng luong nudce thai tir cac hoat dong kinh t& va
O nhiém ngudn nudc % A £ , g e Ag At dong
tong lugng nude ty nhién
La ti 1¢ giira dién tich bé mit dugc phi xanh (rimg + cdy phan
Mt dém % @ 17 gl CIen TIER be ma TUoC b (rimg + cdy p
tan) so véi tong dién tich ty nhién.
/ . . . La ti & gifta tdng dién tich khong duoc che phu rimg va mat nude
Hg¢ s0 suy giam hé sinh thai % *& g dis g aue P & :

so v6i tong dién tich tu nhién.
Tac dong cua cac ho dap dén

bién doi dong chay va suy giam S CT
HST va MT sbng

Puoc xac dinh thong qua s6 lugng cong trinh, vi tri, chirc ning
hoat dong cta cong trinh trén séng nhanh, séng chinh

3.1.3. Nhom chi s6 cung cip nude sinh hoat d6 thi tir cong trinh cap nudc tap trung

Trong Két luan sé 36/KL/TW [38] di dua ra muc tiéu: Can ddi du nuéc phuc vu dan
sinh va phat trién KTXN; 100% ho gia dinh & thanh thi va 80% h¢ gia dinh & nong thon duoc
su dung nu6c sach theo quy chuan. Muc d6 dap tmg nuGce sach cho nguoi dan cling phu thuge
kha ning cung cap nudc sinh hoat tir cac cdng trinh cap nudce cia do thi. Vi thé nghién ciu
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dé xuat nhom chi sé cung cip nuéc sinh hoat d6 thi tir céng trinh cap nudc tap trung
(CTCNTT) lam nhom chi s6 danh gia mirc 46 KHN d6 thi vai cac chi so duoc thé hién trén
bang 5.
Bang 5. Thanh phéan va cach xac dinh nhom chi s6 Cung cip nudc sinh hoat d6 thi tir cong trinh cép
nudce tap trung.

Chi s6 chinh Pon vi Ciach xic dinh
KTSD nudc cho linh vuc sinh % La ti sb giira {u(yng nu(fc khai thac (qua cong trinh) phuc vu
hoat sinh hoat va tong nhu cau nudce sinh hoat
S6 dan duge cap nude sach sinh % Lati sb gifra} s6 ngudi dan duoc cung S:ép nudc sach tir cac
hoat cong trinh cap nudc tap trung va tong so dan trong khu vuc
Tén thét ciia hé théng cip nuse % La ti s6 gitra tong lwong nudc ghi thu va lugng nudc phét vao

hé thong cép nudc

S6 luong dong hd do nudce % La ti s giita s6 lugng dong hd va tong s6 ho dan

Ap lyc nuée trung binh dén ho % Ti 1& % mirc d6 dap tng vé ap luc nudce tai cac ho sir dung
dan nudc theo quy dinh cua Quy pham

Aph hu(}}lg ciia xam nhap man %o Puoc xac dinh bﬁng d0 man tai vi tri khai thac nuéce tho cho
doi véi cap nude sach sinh hoat

3.1.4. Nhom chi niang lyc ing pho véi tinh trang khan hiém nudc

Nang lyc ing pho biéu thi kha nang cting nhu d6 nhdy cua cac cap quéan ly trong viéc
dap Gmg kip thoi va dy du tit ca nhu cau sir dung nude cho cac hoat dong phat trién KTXH
ciia mot do thi trude moi tac dong bat 1gi ctia ca yéu t6 chu quan va khach quan. Vi thé day
cling 1a mot nhém chi s6 dung dé danh gia mac do KHN ciia mot do thi. Thanh phan va cach
xéac dinh nhém chi s6 nang luc ung pho dugc thé hién trén bang 6.

Bang 6. Thanh phan va cach xac dinh nhom chi sé ning luc tng pho.

Chi s6 chinh Pon vi Cach xac dinh
La ti s6 giita cong sudt may bom bom nuéc ngot pha lodng
Ung pho véi tinh trang XNM % trén tong cong sudt cua nha may nudc bi anh huong béi xam
nhdp man

Luong nudce thai sinh hoat dugce xu o La ti s giita cong suat nha may xtr Iy nudc thai sinh hoat va
. 0 2 , be .
ly tong lugng nude thai sinh hoat

Kha ning chi tra tién nuéc (Thu La ti sd gitra s tién chi tra tién nudc binh quan hing thang

\ o . .
nhéip binh quan dau ngudi) ° trén tong thu nhap binh quén hang thang ctia ngudi dan
Ung pho khi ngudn nudce gip su ¢d % La ti s6 giita luong nude du phong cho sinh hoat theo quy
vé 6 nhidm méi truong chuin va lugng nuée cin dap tng khi gap su cb

Ung pho nhu ciu nudce sinh hoat LA n ., I R X .,
Ti s0 gitra lvong nudce san xuat gia ting va nhu cau nude cia

. - . < R 0, A A
gia tang do du lich cao diém 3 % khach du lich cao diém 3 thang cu6i mua kiét

thang cubi mua han

3.2. Bé chi sé déanh gid mure do khan hiém nuée do thi

Qua 3 vong tham van vé6i 16 chuyén gia da xéc dinh dugc bo chi s6 danh gia KHN do
thi. Két qua dugc the hién trong Bang 7, chi s6 ¢6 dau (*) 1a chi 50 bi loai do khong dam bao
diéu kién theo quy tic KAMET va chi s Iya chon cudi cuing dugc trinh bay trong Bang 8.

Bang 7. Két qua xin y kién chuyén gia d6i voi cac chi sd.

Vong . X by léch tr Phwong . A Dé léch tir  Phwong
tham vén Chi s phén vi sai (%) Chi b phén vi sai (%)
Vong 1 A . 1 0,50 ) A 0,50
Vong2 ~ Modun dg;‘i g:qay binh 0,50 188% ~ Uonemu binh quén 1,00 37,5%
Vong 3 a 0,50 12,5% 0,50 56,3%
Vong 1 Mo dun dong chay binh 0,00 Luong mua binh quén 0,50

Vong 2 quén mua kiét 0,00 12,5% mua kiét @ 1,00 50,0%
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Vong . A boléch tr  Phuong . % Do léch tr  Phuong
tham van Chi so phin vi sai (%) Chiso phéin vi sai (%)
vong 3 0,00 12,5% 0,50 75,0%
Vvong 1 Luone nuée mat binh 0,50 Strc ép khai théc sir 0,50
vong 2 0 %; o 0,50 31,3%  dung nuéc (KTSDN) cd 0,50 43 8%
vong 3 quan dau nguol_nam 0,50 12,5% nim 0,50 12,5%
Vong 1 Luong nude mét binh 0,38 Strc ép khai thac st 0,50
\Vong 2 quan dau nguoi_mua 0,50 6,3% dung nudc (KTSDN) 0,38 25,0%
vong 3 kiét 0,50 12,5% mua kiét 0,50 6,3%
Vong 1 Luong nudce mat binh 0,50 £ . 0,50
Vong2  quan 3 thang kiét nhit 0,50 438y  Chatluong If‘t“’c (CLN) 0,50 31,3%
vong 3 lién tuc 0,50 12,5% ma 0,38 12,5%
Vvong 1 Luong nude mat binh 0,50 - 0,50
Vong2  quin diu nguoi thing 0,38 25,0% KTSEE Cﬁoﬁigh vue 0,50 12,5%
vong 3 kiét nhat 0,50 12,5% & nghiep 0,50 12,5%
Vong 1 Su bién déi ciia ngudn 0,38 " 0,50
Vong2  nwée dén binh quan 0.75 37,5% KTi?II:{Eh(’nhﬁit{m 0,50 12,5%
vong 3 nim 0,38 12,5% phinong nghiep 0,50 12,5%
Vvong 1 Su bién doi ciia ngudn 0,50 Khi nne trif nuée cia 0,38
vong 2 nuée dén binh quan 0,50 75,0% Céi inh 4 0,50 25,0%
vong 3 mua kiét 0,50 6,3% g 0,50 12,5%
Vong 1 0,50 S6 luong dong hd do 0,50
Vong2  Mite do duy tri nuée 0,50 25,0% T 1,00 37,5%
Vong 3 0,50 12,5% ¢ 1,00 37,5%
Vong 1 A x A 0,50 Ap luc nude trung binh 0,50
Vong 2 O nhiém nguon nudc 0,50 43,8% P .d*n ho dAn(,g 1,00 43,8%
vong 3 0,38 12,5% e ¢ 1,00 31,3%
Vvong 1 0,50 ; . \ 0,50
vong 2 Miit dém 0,50 25,0% Ané’éh“g?iécui jgiM 0,50 25,0%
vong 3 0,50 12,5% 1 vorcap 0,50 12,5%
vong 1 . 4 i 0,50 . i 0,50
vong 2 HE so sut};"égilazgl hé sinh 0.50 37.5% Ung pho)zﬁlhzlnh trang 0.50 31,3%
vong 3 0,50 12,5% 0,50 12,5%
vong 1 e e 0,50 e 1,00
Vongz 4 done cuabo Qap 0,50 a7y uenenuochaisuh g5 43,8%
vong 3 0,50 12,5% at duoexuly 0,50 37,5%
vong 1 i 0,38 o 1,00
Vongz TSP cho linhviee 0,50 18.gyp M nang chyraien 138 50,0%
vong 3 : 0,50 0,0% 1,38 43,8%
Vong 1 P Sy 0,50 Ung pho khi ngudn 0,50
vong2 S0 dans‘iir?h"}cl;;‘f fuoe 0,50 18,8% nuée gip sw cd vé o 0,50 18,8%
vong 3 : 0,50 12,5% nhiém méi truong 0,50 12,5%
Vvong 1 PO T 0,75 Ung pho véi lugng
Vong2  1om ‘hjg e 22 thong 0,88 37,5%  khch du lich cao diém 0,50 12,5%
Vong 3 p 0,38 18,8% 3 thang cudi mua han 0,50 12,5%
Bang 8. Két qua bo chi s6 danh gia mirc 6 khan hiém nudc.
Nhém o . Nhém L v A v, .
. % Ky hiéu Chi so chinh va phu . X Ky hiéu Chi s6 chinh va phu
chi so i - chi so * :
WSl 1.1 Dcf)’ sﬁnu cO cua nguén WSl 2.1 MEC dd duy tri dong chay tdi
- nudc mat WSI 2 - thiéu
M6 dun dong chay binh - A N
Wsl_1.1.1 o cuncons chdy Hésinh  WSI_2.2 O nhidm ngudn nudc
quan nhi€u nam e s
WSI_1. M6 dun dé hav binh thai va
Y O dun dong cna 1mn A
Nguén WSI_1.12 o dunconschay méi WS 2.3  Matdém
] quan mua kiét \
nuroe Luong nudc mat binh truong Tac dong cua cac hd dap trén
vakhai WSI_12 ong nuoe M WSl 2.4 1dc dong cia c ap
thic s - quan dau nguoi - song dén HST va MT
ac su
dun WSI_1.2.1 Trong nam WSI_ 3  WSI_3.1 KTSD nuéc cho linh vyc SH
m-rc’y% WSI_1.2.2 Trong mua kiét Cung cdp WSI_3.2  S6 dan duoc cép nude SH
3 thang kiét nhat lien nudc SH . C
WSl 1.2.3 ang Kt mat e P2 WSI 3.3 Tén thit cua hé théng cép nudc
tuc do6 thi tr
o CTCNT Anh hud ja XNM ddi voi
WSI_1.2.4 Thang kiét nhat WsI 3.4 0 huone cua o val
- T - cap nudc sinh hoat
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Nhom Nhom

chi s6 Ky hiéu Chi so chinh va phu chi sé Ky hiéu Chi so chinh va phu
WSI_1.3 iﬁét(’:‘e“ doi cua ngubn WSI_4.1  Ung pho véi tinh trang XNM
ws1_4 Ung phé khi ngudn nuéc gip su
WSI_1.3.1  Trung binh nim Ning lyc WSI 4.2 P10 Kiineu £ap st
img pho co ve 6 nhiem MT
WSI_1.32  Trung binh mua kiét wsl 43 Ungphovoilugngkhich dulich
cao dieém 3 thang cudi mua han
WSI_14  Suc ép KTSDN
WSI_1.41 Céanam WSI_1.6 KTSDN linh vyuc néng nghiép
WSI_1.42 Mua kiét WSl 1 WSI_1.7 KTSDN linh vuc phi Nnghiép
WSI_1.5  Chét luong nuée wsl 1.8 <hd nang trir nuée cua cong

trinh

3.3. Trong $6 cia bé chi sé

Trong s6 cua céc chi s6 duoc xac dinh theo phuong phap AHP véi 11 phiéu khao sat thu
thap dugc tir cac chuyén gia. Két qua mirc d¢ anh hudng ctia nhdém chi so6/ chi s6 dugce thé
hién ¢ Hinh 6 va Bang 9.

n= |I| Number of criteria (3 to 10) Scsle: |:|
H= Number of Participants (1 to 20} [+ 5 Cunsen5u5:|:|

p=E selected Participant (O=consol} = 7 |

Objectiv| B4 chisd Banh gia mirc o khan hiém nwéc
e
Author [iguEnba_|
Date S-0Oct-23 EWM check:  15BE-0F
Table Criterion Comment Weights| Rk
1 Nguon nwirc va k 50.3% |1
2 Hé =inh thai va mi 16.8% [ 3
3 Nwirc sach sinh H 200% | 2
4 Nang lyc tng phd 128% | 4
5
i1
T
8
q far 9&10 unprotect the input sheets and expand the
# question section [+ in row B8]
Result Eigenvalue lambda:[  4.033]
Consistency Ratio 037 Go 00¢] cr[rex

Hinh 6. Trong s6 bd chi s6 danh gia mirc 6 KHN thanh phd Da Ning.

Bang 9. Két qua trong s bo chi s6 danh gia muc d6 khan hiém nudc cia thanh phd Pa Néng.

I . . £ o Xép hang thw
Chi so Hang muc danh gia Trong so (%) tu wu tién
WSI B0 chi s6 danh gia mic do KHN d6 thi
WSI_1 Ngudn nuéc va KTSDN 50,3 1
WSI_3 Cung cap nudc sach SH db thi tir CTCNTT 20,0 2
WSI_2 HST & Mbi truong 16,8 3
WSI_4 Nang luc ung pho 12,8 4
WSI_1 Nhom chi s6 Nguon nude va KTSDN
WSI_1.1 Mb dun dong chay binh quan nhiéu nim 26,7 1
WSI_1.2 Luong nudc binh quan dau ngudi 17,1 2
WSI_1.3 Sy bién doi cta ngudn nude 12,3 3
WSI_1.5 Chat luong nude 11,8 4
WSI_1.4 Stic ép KTSDN 10,8 5
WSI_1.6 KTSDN cho linh vuc néng nghiép 8,8 6
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. X . e £ o Xép hang thw
Chi so Hang muc danh gia Trong so (%) tur wu tién
WSI_1.7 KTSDN cho sinh hoat va phi néng nghiép 1,7 7
WSI_1.8 Kha nang trit nuéc 4,6 8
WSI_2 Nhom chi sb Hé sinh thai va méi truong
WSI_2.2 O nhiém ngudn nudc 41,1 1
WSI_2.1 Mirc d6 duy tri dong chay tdi thiéu 31,5 2
WSI_2.3 Mat dém 14,8 3
WSI_2.4 Tac dong cua cac hd dap 12,6 4
WSI_3 Nhom chi sé Cung cip nuée sach tir CTCNTT
WSI_3.2 S6 dan dugc cip nude sach sinh hoat 46,7 1
WSI_3.3 Tbn that cia HTCN 23,6 2
WSI_3.1 KTSDN cho sinh hoat va phi néng nghiép 19,8 3
WSI_3.4 Anh huéng cia XNM dbi véi cap nudce sach 9,9 4
WSI_4 Nhom chi sé Nang luc tmg pho
WSI 43 bap ung luong nuéfc sinhil?oat‘véi du lich cao diém 3 47,0 1
- thang cuoi mua han
WSI 4.2 Ngudn nude duy trit .c:ho sir}h hoe:1t khi gdp su ¢ vé 6 331 2
- nhiém moi truong
WSI_4.1 Ung pho véi tinh trang XNM 19,9 3
WSI_1.2 Chi s6 Luong nudc binh quan dau ngudi
WSI_1.24 Binh quan ngudi/thang kiét nhat 44,6 1
WSI_1.2.3 Binh quan nguoi/3 thang kiét nhat lién tuc 27,6 2
WSI_1.2.2 Binh quan ngudi/mua kiét 18,4 3
WSI_1.2.1 Binh quan nguoi/nam 9,5 4
Chi s6 phu Céc chi s6 ¢6 2 chi s6 phu, mdi bién 50

4. Két luin

Bai bao st dung phuong phap Delphi cing véi bo quy tic KAMET va phuong phap
phan cap tht bac AHP, da xac dinh duoc bo chi s6 danh gia mic 46 KHN d6 thi gdm 4 nhém
chi sb, 19 chi sé chinh va 10 chi sé phu hinh tao thanh 25 thong sé véi mic d6 anh huong
khéc nhau cua ting chi sb theo tiép can dinh nghia cia FAO vé KHN. Bén canh viéc ké thura
céc chi s6 da co trudce day, két qua nghién ctru da phét trién moi cac chi sé ¢ tac dong dén
mitrc 46 KHN d6 thi qua téc do tang truong dan sd, mic do d6 thi hoa, cung cip nudce sinh
hoat db thi, khai thac sir dung nuéc cho cac hoat dong phat trién. Cac tac dong nay duoc thé
hién qua nhém chi s6 Cung cap nudc sach sinh hoat d6 thi tir CTCNTT (WSI_3), Ning lyc
g phd vai sic ép vé KHN (WSI_4), va cac chi s6 gom Lugng nuéc mit binh quan dau
ngudi 3 thang lién tuc kiét nhat va thang kiét nhat (WSI_1.2.3), (WSI_1.2.4); Sirc ép KTSDN
mua kiét (WSI_1.4.2); KTSDN cho linh vuc sinh hoat va phi nong nghiép (WSI_3.1), Anh
hudng cia XNM doi v6i cap nude sach (WSI_3.4); Ung pho voi tinh trang XNM (WSI_4.1),
Ung pho khi gap su ¢ vé 6 nhidm MT (WSI_4.2) va Ung pho véi lugng khach du lich cao
diém 3 thang cu6i mua han (WSI_4.3).

B6 chi s6 sau khi tinh toan voi cac sb liéu tir cac thong ké, béo c4o, vin ban quy pham
va két qua tir cic md hinh toan s& 1a co s dé dénh gia duge mirc @0 KHN lan luot qua timg
chi sb phu, chi s6 chinh va nhom chi s6 tuong Umg, tur do xac dinh dugce chi so WSI tong hop
cua tung Vung cling nhu cua toan dé thi. Piém sd danh gia cua cac chi sé va nhom chi la
dong lyc dé cac nha khoa hoc, nha quan ly tlm giai phap phtt hop nhim giam thiéu mirc do
tac dong cua viéc KHN ciing nhu dam bao cdp nude an toan cho phat trién bén vimng cua do
thi.

Bén canh két qua dat dugc nhu trén, do han ché vé co s& dir lidu va phuong phap luan
nén mot s6 chi s6 mdi duoc tinh toan & goc d dinh tinh nhu chi s6 tac dong ctia ho dap dén
HST va moéi truong (WSI_2.4) hodc dugc tinh qua trung gian cua cac cac thong s6 khac, day
ciing chinh 1a céc ton tai can dugc giai quyét trong cac nghién ctru tiép theo.
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Pong gop cua tac gia: Xay dung y tudng nghién ciru: N.B.T., N.A.D,, N.T.V.; Lya chon
phuong phap nghién ctru: N.D.T., N.A.D.; Xur Iy so0 liéu va tinh toan: N.B.T., N.B.T.; Viét
ban thao bai bao: N.D.T., N.B.T.; Chinh stra bai bao: N.A.D., N.T.V.

Loi cam on: Bai bdo nay duoc thuc hién trong luan &n tién si caa NCS Nguyén Pai Trung
thuc hién tai Truong Dai hoc Thiy loi. Tap thé tac gia xin tran trong cam on Cac co quan
quan 1y, cac chuyén gia, cac nha khoa hoc da hd trg cac qua trinh tham van dé hoan thanh
nghién curu nay.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cua tap thé
tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ctru trude day;
khong c6 su tranh chap loi ich trong nhém tac gia.
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Abstract: The article uses the Delphi method combined with the KAMET rule and the
Analytic Hierarchy Process AHP to build a set of water scarcity index (Water Scarity
Index_WSI) for urban water scarcity. On the basis of research on the level of science using
the WSI index in the world and Viet Nam, the principles of index construction, the
conditions and specific characteristics of Da Nang City belonging to the lower Vu Gia Thu
Bon river basin, the article builds a set of indicators including 04 groups of indicators, 19
main indicators and 10 sub-indicators, and also determines the level of influence of each
index in the index set. This index combination is divided into 4 index groups to represent
the level of urban water scarcity, applied to Da Nang city, including: (1) Water source and
water exploitation and use index group (WSI_1); (2) Ecosystem and Environment Index
(WSI_2); (3) Index group Urban water supply from public water supply works (WSI_3) and
(4) WSI index group Response capacity (WSI_4). The importance of the index groups in
the WSI_1, (WSI_2), (WSI_3), (WSI_4) sets of indexes is determined to be 50.3%, 16.8%,
20.0% and 12.9%, respectively. The calculation process determines the aggregate WSI
index for each specific area and the entire study area as a basis for assessing the level of
urban water scarcity at the present time and for future development.

Keywords: Water Scarcity; Water Scarity Index (WSI); DELPHI, KAMET, AHP.
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