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DANH GIA AN NINH NGUON NUGC LUU VUC SONG PONG NAI TREN
CO SO UNG DUNG MO HINH PHAN TiCH THU BAC MO (FUZZY AHP)

Nguyén Triic Lé
Truong Dai hoc Kinh té, Dai hoc Quoc gia Ha Noi

Tém tat: Muc tiéu cua nghién cuu ndy la xdac dinh trong $6 (mikc dg nguy co) ciia cdc nhan 16 tac
déng téi an ninh nguon nude (ANNN) luu viee song Bong Nai. Phuong phdp phan tich thur bdc mo
(Fuzzy AHP) duoc sir dung dé dat dwoc muc tiéu dé ra, boi 1é day la phwong phdp dwoc sir dung
phé bién trong cdc nghién ciru trén thé gidi. Trong nghién ciru nay, dir liéu dwoc thu thap thong
qua qua trinh dleu tra khao sat. Ket qua nghién ciru cho thay nhom nguy co' gay mat ANNN Ion
nhat la nhém yeu 16 méi truong, tiép theo lan lweot la nhom yéu to do thi, nhom yéu 16 thién tai lién
quan tGi tinh chong chiu ciia nwée, nhém yéu té kinh té, nhém yéu té gia dinh.

Tir khoa: An ninh nguén nude, luu viee séng Pong Nai, mé hinh phén tich thir bac mo

Summary: The purpose of the study is to determine the importance weights of the factors causing
water insecurity on the “Dong Nai” river. In this study, the Fuzzy Analytic Hierarchy Process
(AHP) is applied to achieve the objective, because of its popularity. The study is conducted based
on survey data of managers in the 11 provinces and city. The results show that the group of
environment factors is the most affecting group to water security, followed by by urban factors,

natural disasters related to water resistance factors, economic factors, and household factors.
Keywords: Water security, Dong Nai river basin, Fuzzy Analytic Hierarchy Process

1. GIOI THIEU CHUNG

Tir hon mdt thap ky nay, an ninh ngudn nudc
khong chi 14 vin d& cuia mot qudc gia ma da tré
thanh van d& toan cau. S6 liéu cong bé tai Bao
c4o Phat trién nudc thé gidi (2015) cho thiy, the
gi6i s& thiéu hut khoang 40% ngudn cung cap
nude dén 2030. Dam bao an ninh ngudn nude
(ANNN) tré thanh van dé cip bach va birc thiét
clia toan hanh tinh néi chung va ctia mdi khu
vue, mdi qudc gia noi riéng trong hé thong
ngudn nude chung toan cau. La mot trong sd
cac qudc gia duge xem 1a o trit lwong nude doi
dao, Viét Nam dang phai di dau vai thach thire
to 16n vé an ninh ngudén nudc (ANNN) do
nhitng tac dong téng hop ca vé ty nhién (phan
bd nguén nudc khong déng déu, su phu thude
manh mé& vao ngudn nudc cic con sdng bén
ngoai ,...) va nhan sinh (cac hoat dong phat
trién lién quan dén su dung nudc, chét luong
ngudn nude, chu trinh nude, kha ning sinh thiy
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va phan phdi ngudn nudc theo khong gian va
thoi gian,...). Trong khi do, Viét Nam chua c6
cong cu phap 1y v6i nhitng ché tai di manh dé
bao dam ANNN cho phat trién bén viing.

Tuy ¢6 vai tro to 1on ddi v6i su phat trién, nhung
binh quan téng lwgng nudc chia cho ddu ngudi
mdi nam & lwu vuc song Pong Nai thudc loai
thép nhat Viét Nam. Mic du ¢6 vai trd to 16n
trong viéc cung cAp nudc dé phat trién nhing
lanh thd nang dong nhat Viét Nam, chat luong
nude cua hé thong song nay dang suy giam theo
chidu x4u di anh huéng manh dén ANNN toan
luu vuc séng nodi chung va phan ha ngudn noi
c¢6 nhitng hoat dong KT-XH ning dong nhit
hién nay néi riéng. Tinh hinh khan hiém nudc
trén luu vuc song Pong Nai da dén mirc bao
dong khan cdp. Nam 2005 binh quan dau ngudi
2.486 m*/nam (100%), nim 2010 chi con & mirc
2.098 m*/ngudi/nim (84%); dudi ngudng 4.000
m’/ngudi 1a mire thiéu nude theo tiéu chuan Hoi
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Tai nguyén nudc Qudc té (IWRA). Theo du bao
téc do gia ting dan s va phat trién kinh té cua
ving, binh quan dau nguoi s& la 1.770
m’/ngudi/nim (71,2%, nim 2020), giam con
1.475 m*/nguoi/nam (59,3%, nim 2040) 1a mirc
khan hiém nude.

Thuyc tién néu trén cho thiy van d& ANNN da
duogc canh bao v6i nhitng phén tich rii ro ¢6 thé
anh huong dén sy phat trién KT-XH, tuy nhién
chura ¢ nhitng nghién ctru hé thong va chuyén
sau vé ANNN trén lanh thd Viét Nam noi chung
va tai luu vure song Dong Nai noi riéng. D& xuat
cac giai phap dam bao an ninh ngudén nudc,
quan 1y, st dung nudc tiét kiém, hiéu qua trong
diéu kién bién d6i khi hau va nudc bién dang 1a
van dé cip thiét.

2. PHUONG PHAP NGHIEN CUU

Trong nghién ctru nay, phuong phéap phan tich
thr bac trinh bay bdi Chang (1996) trong bai
“Applications of the extent analysis method on
fuzzy AHP” dang tai “European Journal of
Operational Research” duogc su dung dé xac

Trong do: ngfi =(il/,im,,iu,}
J=1

j=l1 j=1 J=1

dinh trong s ciia cic nhom nguy co giy mat
ANNN. Phuong phap nay sir dung bién ngon
ngit dé biéu dién cac danh gia so sanh duoc dua
ra boi hoi dong ra quyét dinh. Noi dung chinh
cta phuong phap nhu sau:

Piat: X = { x5, x3, ..., x,} [a tap hop ctia n dbi tuong;
G = {g1, g, ..., gn} 1a tdp hop cuia m muc ti€u
so sanh.

Theo phuong phip ctia Chang (1996) thi mdi
mot ddi tugng x; duge biéu dién tuong tmg Vi
mot ddi tuong so sanh, ky hiéu 13 gi. Theo do,
mdi dbi tuong x; s& duge so sanh véi m muc
tiéu, ta ky hi¢u nhu sau:

2 Lo .
M M., M v6ii=12 ..,nj=12..,

m. (trong d6 moi gia tri Mgf 14 cac s6 mo tam
giac).

Buoc 1: Tinh gia tri cua so mo tong hop cho doi
twong thir i theo cong thirc:

-1
S, =2 M, ®{ZZM4
j=1

i=1 j=1

(1

-1
N 1 1 1
ZZM’—(Z ZnguM ZM;} il )
i=1 j=1 i=l j=l Zui Zmi le
i=1 i=1 i=1
BuGe 2: Tinh mirc dg cé thé cia quan hé so sanh gitta 2 s6 mo:
V(8,2 8,) =sup| min(u,, (x), 4y, v) | (3)
y=x
if m; > m,
Theo do6, V' (S, =2 S,) = 0 if hL>u 4)
b= others
L—u +m —m,

Buoc 3: Tinh mirc do co thé cua kha nang xay ra quan hé mgt so mo tot hon cdac sO mo con lgi:

V(S285,5,,..8,)=V[(S>S,)and(S >S,)..and(S > S,)] = min V(S > S,)
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(voii=1,2,...,n) (5)
Buoc 4: Tinh véc to W’:
W'=(d'(4),d'(4,),...d'(4,)"  (©
voi gia dinh rang:

d'(4)=minV(S,>2S) vai=12,....,n/t=1, 2,
NI

Trong s chuén hoéa:

W =(d(4),d(A4,),-.d(A,)) &

W, =- (7)

Khi d6 ta co W 1a mot s6 khong mo.

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Gi6i thi¢u khai quat vé lwu vuc sdng
Pong Nai

Heé théng song Dong Nai 1a hé thong séng noi
dia dai nhat Viét Nam; tuy chi 16n thir nhi vé
dién tich Iuu vuc (38.600 km?, chi sau luu vuc
hé théng song Ctru Long), nhung hoan toan
nam trong ldnh thd Viét Nam. Luu vuc song
DPong Nai phii ranh gi6i trén 11 tinh va thanh
phd khu vuc phia Nam va Tay Nguyén: Lam
Pong, Pak Nong, Binh Duong, Binh Phudc,
Long An, Tay Ninh, Binh Thuan, Ninh Thuan,
Pong Nai, Ba Ria Viing Tau va Thanh phd Hb
Chi Minh. Pay ciing 1a khu vuc phét trién KT-
XH ning dong nhét ca nude. Udc tinh trén 14,6
triéu ngudi cu tri trong luu vire; dong thoi cd
khoang 17 triéu ngudi sir dung nude song Dong
Nai dé san xuét, van chuyén, dich vu va sinh
hoat, dong goép trén 63% GDP cong nghiép,
41% GDP dich vu va 28% GDP nong nghiép
toan qudc. Nhu cau str dung nudc ciia tat ca cac
nganh ndm 2015 khoang 11 ty m® ting 43% nhu
cAu sir dung nudc hién tai; dén nam 2020
khoang 128 ty m’.
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VITRI LUU VITC SONG DONG NAT
TREN LANTITTIO VIET NAM

Hinh 1: Ban @6 heu vue séng Pong Nai
3.2. Két qua phan tich
3.2.1. Xdc dinh b¢ tiéu chi danh gia ANNN

B tiéu chi danh gia an ninh ngudn nudc ap
dung cho Iwu vyc song Dong Nai dugc xay
dung dua trén khung danh gia ANNN ciia Dién
dan nudc Chau A - Thai Binh Duong (2013)
khuyén nghi cho cac nudc khu virc Chau A-
Théi Binh Duong. B chi s6 thudc 5 nhom chi
s6 chinh 1a: ANNN ho gia dinh, ANNN phuc vu
hoat dong kinh té, ANNN cho d6 thi, ANNN vé
moi truong va ANNN vé kha ning phuc hdi
ngudn nudc sau cac tham hoa.

3.2.2. Két qud phén cip mirc dé tic dong ciia
cdc nhén té t6i ANNN

Trong nghién ctru nay, phuong phap phan tich
thr bac duogc st dung dé xac dinh mtrc do tac
dong (nguy co) cua nhém nhan t6 cdp 1 va
nhém nhan t6 cp 2 gy mit ANNN nhu trong
hinh 2.

An ninh ngudn
Muyc tigu e

N ‘BI‘|BE“B3‘|B4HBS
' |

" AMTI, NGDI, LTCI, NKTI, YDTI,
Chi so AMT2, NGD2, LTC2, NKT2, YDT2,
AMT3 NGD3 || LTC3 NKT3 YDT3

> B

Hinh 2: M6 hinh thw bdc cho viéc xac dinh
trong so cua cdc nhan to

Quy trinh tinh toan dugc thuc hién theo céc
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budce dudi day: cho thay c6 05 nhém nguy co gy mat ANNN,
voi 15 tiéu chi. M6 hinh Fuzzy AHP duogc su

L s ~ dung d xac dinh mirc d6 tac dong (nguy co)
K&t qua phan tich s6 li¢u di€u tra nhan thire cia ctia nhom nhan 6 cAp 1 va nhom nhan 6 cAp 2

nguoi dan va cac cap quan ly vé bao vé ANNN v& ANNN.

a) Xdc dinh chi so va nhom chi so

Bang 1: Phan cap cic nhéin to an ninh nguon nwéc tai luu vuc song Pong Nai

Nhém chi s Chi s
B1 - Nhém yéu t& An | AMT1 - Chat IUGng nudc (Chi s6 chat Iugng nudc WQI)
ninh ngudn nUGc méi | AMT2 - Diéu tiét nuGc clia I8p phl
truGng AMT3 - BS cdp nudc tUf mua
NGD1 - Khad ndng ti€p can t3i cac ngudn nudc cap (mat do séng

B2 - Nhém yéu t0 an .
suOi)

NGD2 - Nhu cdu s dung nudc sinh hoat (méat dd dan sO)

ninh nguén nudc gia

dinf NGD3 - Nhu cdu st dung nuGc (méat do giao théng)
B3 - Nhom yéu td LTC1- Tai bi€én ngap Iut & xam nhap man

thién tai lién quan tdi LTC2 - Tai bi€n han han

tinh chGng chiu cla LTC3 - Tinh nhay cam (dd ddc)

nuGc

B4 - Nhém yéu t& An NKT1 - T6ng nhu cau s dung nudc clia nén kinh té

ninh ngudn nUGckinh | NKT2 - Hiéu qua sUf dung nudc clia cac nganh kinh té

té& NKT3 - Nang sudt t8ng hOp (WRU) trong phat trién KT-XH

YDT1 - Nhu cau st dung nudc clia dan s do thi (tiéu chudn st dung
nUGc dé thi x tng dan s& do thi)

YDT2 - Mat dd dan s6

YDT3 - Dién tich dat & dé thi

B5 - Nhom yéu td An

ninh ngudn nUGc do
thi

b) Xdy dung ma trdn so sanh cap cap 1 va 2 dugc trinh bay trong bang ma tran so
Gia tri so sanh trung binh giira cac cp nhan t6 sanh cgp Satty nhu sau:

Bang 2: Ma tran so sanh cdc cip nhom tiéu chuan
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B1 B2 B3 B4 B5
DM1 El SI SI EXI (SD
DM2 El MI El SI (VSI)
DM3 El MI SI MI (MI)
DM4 El SI El El (SD
B1 DMS5 El VSI SI EXI (SD
DM6 El MI El SI (VSI)
DM7 El MI SI MI (MI)
DMS El SI El El (SD
DM9 El SI SI MI (VSI)
DM1 (VSD EI (VSI) MI MI
DM2 (MI) EI (MI) EI (EXI)
DM3 (M) EI (SI) (SI) EI
DM4 (SDH El El MI SI
B2 DM5 (VSI) EI (VS MI (MI)
DM6 (MI) EI (MI) EI (EXI)
DM?7 (MI) EI (SI) (SI) EI
DMS (SD) EI EI MI (SI)
DM9 (SDH El VSI SI EXI
DM1 (S VSI El SI VSI
DM2 EIl MI EIl (MI) MI
DM3 (SD ST EI EI (SD
DM4 EIl EIl EIl (SI) VSI
B3 DMS5 (SI) VSI EI MI (MI)
DM6 EIl MI EIl EIl SI
DM7 (S SI El SI SI
DMS8 EIl EIl EIl (MI) El
DM9 (SD (VSI) EI EI VSI
DM1 (EXT) (MI) (ST) EI VSI
DM2 (SD) EIl MI EIl MI
DM3 (MI) ST EI EI (SD
DM4 EIl (MI) SI EIl VSI
B4 DMS5 (EXIT) (MI) (MI) EI (MI)
DM6 (S EIl EIl EI SI
DM7 (MI) ST (ST) EI ST
DMS8 EIl (MI) MI EIl EIl
DM9 (MI) (ST) EI EI VSI
DM1 ST (MI) (VSI) (VSI) EI
DM2 VSI EXI (MI) (MI) EI
B5 DM3 MI EIl SI SI EI
DM4 ST (ST) (VSI) (VSI) EI
DMS5 SI MI MI MI EIl

¢) Tinh mirc dp quan hé so sanh giira hai so

mo

Véi két qua thu duoc ¢ trén, sir dung phuong

trinh tinh todn so mo dé tinh mac do co6 thé cua
quan hé so sanh gitra 2 s6 mo. Két qua thé hién
dudi bang sau:

Bang 3: Mikc do c6 thé ciia quan hé so sanh giira 2 s6 moé' ciia nhin t6 nhom

v S(B1) S(B2) S(B3) S(B4) S(BS)
S(B1)> - 1 1 1 1
S(B2)> 0.52413 0.656696 0.938179 0.61462
S(B3)> 0.865696 1 - 1 0.957006
S(B4)> 0.591437 1 0.725 - 0.682501
S(B5)> 0.907961 1 1 1 _
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d) Tinh trong sé ciia cdc nhén to thirc tinh trong $0, ta duoc két qua cac trong sO cac

Tir két qué tinh toan thu dugc duge, 4p dung cong  1han to duge trinh bay trong bang sau:

Bang 4: Trong so ciac nhéan to va xép hang

o ) TrongsO | Xéphang | TrongsO .
Cac nhém Trong Nhém T L e Xep
. . | nhémtiéu | nhdmtiéu | nhan tO tOng
nhan tO (B) sO (B) | tiéu chi ) ) hang
chi chi hgp
o AMTT 0.051723 3 0.013299 12
. 0.257121 | AMT2 0.487231 1 0.125277 1
(moi trucong)
AMT3 0.461047 2 0.118545 2
- NGD1 0.030388 3 0.004095 14
. 0.134765 | NGD2 0.487231 1 0.065661 7
(hQ gia dinh)
NGD3 0.144532 2 0.019478 11
83 LTCT 0.052998 3 0.011797 13
o . 0.222588 | LTC2 0.130813 2 0.029117 10
(chOng chlu)
LTC3 0.487231 1 0.108452 4
" NKT1 0.244227 2 0.03714 8
. 0.152071 | NKT2 0.487231 1 0.074094 5
(kinh te)
NKT3 0.214034 3 0.032548 9
- YDT1 0.306365 2 0.071523 6
(@6 thi) 0.233455 | YDT2 0.011544 3 0.002695 15
o thi
' YDT3 0.487231 1 0.113747 3

Thong qua bang 4 ta thiy, nhém yéu té An ninh
ngudn nude moi trudng cb trong sd cao nhat 1a
0.257121, tir d6 cho thiy vai trd ctia nhom nhan
t6 ndy 1 quan trong nhat trong cac nhan té anh
hudng t6i an ninh ngudn nudce. Tiép theo lan
luot 13 Nhém yéu t6 An ninh ngudn nude do
thi, Nhém yéu té thién tai lién quan t6i tinh
chéng chiu cta nudc, Nhom yéu t5 An ninh
ngudn nude kinh té, Nhém yéu té an ninh ngudn
nude gia dinh.

Hinh 2: Ban dé tong hop an ninh nguon nudc
liew viee séng Pong Nai
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Ciing tir bang sb liéu trén cho thay 4 tiéu chi
c6 trong s cao nhat 1a: Diéu tiét nude cua 16p
pht, B6 cép nude tir mua, Dién tich dat & do
thi, Tinh nhay cam (d¢ déc). Trong do, trong
s6 cua tiéu chi AMT? 14 16n nhat (0.125277),
twong Ung voi tiéu chi AMT2 ¢ tdm quan
trong nhét trong cic nhan t6 anh hudong dén
an ninh ngudn nudc, tiép dén xép vi tri thi 2
1a B6 cap nudc tir mua (0.118545), thir 3 1an
luot 14 trong s6 cua tiéu chi Dién tich dat & d6
thi (0.113747), va xép thir 4 13 tiéu chi Tinh
nhay cam (d0 dbc) (0.108452). Tiéu chi
NGDI1 va YDT2 dugc danh gia khong thuc sy
quan trong dé quyét dinh muc d6 ndi trdi hon
ctia cac nhan t6 anh hudng dén an ninh ngudn
nudc.

4. KET LUAN

Nghién ctru da ung dung phuong phéap phén tich
thir bac dé xac dinh mirc do tac dong cua céc
nhén t6 t6i ANNN. Két qua phén tich cho thay
nhém nguy co gy mat ANNN 16n nhit 1a nhom
nhan t6 moi trudng, tiép theo lan luot 1a nhom
yéu t6 d6 thi, nhoém yéu t6 thién tai lién quan téi
tinh chéng chiu ctia nwdc, nhom yéu td kinh té,
nhém yéu t6 gia dinh.

Trong nhom nhan t6 moi trudong: Didu tiét nudc
cua lop phu dugce xac dinh 1a cac murc tac dong
16n nhit t6i ANNN, tiép dén 1a bd cap nudc tir
mua, cling nhu Chat lugng nudc (Chi sé chit
luong nudc WQI) suy giam;

TAI LIEU THAM KHAO
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Trong nhom nhan t6 vé kha ning tmg pho véi
cac tham hoa lién quan dén ngudn nudc: nguy
co 16n nhit gdy mat ANNN 1la tinh nhay cam
(46 déc), tiép dén 1a tai bién han han ciing nhu
tai bién ngap lut & xam nhdp man;

Trong nhom nhan t§ ngudn nudc d6 thi: nguy
co 16n nhat gdy mat ANNN trong khu vuc 14 sur
gia tang dién tich dat ¢ do thi, tiép dén 1a nhu
cau st dung nudc cua dan s6 d6 thi, cudi cung
la sy gia tdng mat do dan s6 cu dan;

Trong nhom nhén té kinh té: nguy co 16n nhat
gdy mat ANNN trong khu vyc 1a hiéu qua sir
dung nuéc cua cac nganh kinh té, tiép dén la
ning suét tong hop trong phat trién kinh té xa
hoi, cudi cuing 13 nang suit tong hop trong phat
trién kinh té xa hoi;

Trong nhom nhan t6 ho gia dinh: nguy co 16n
nhét gdy mat ANNN trong khu vuc 13 Nhu cau
st dung nudc sinh hoat (mat do dan s0), tiép
dén 1a nhu ciu sir dung nuéc (mat do giao
thong), cudi cing 1a kha ning tiép can t6i cac
ngudn nudc cip (mat do song sudi).

Loi cam on: Nghién ciru niy 1a san phim cua
dé tai: “Nghién ciru danh gid an ninh ngudn
nudc phuc vu xay dung quy hoach tai nguyén
nude: ap dung thir nghiém trén uu vuc song
Pong Nai”, mi s6 BDPKH.12/16-20 thudc
chuong trinh Khoa hoc va cong nghé ung phd
voi bién d6i khi hau, quan 1y tai nguyén va méi
truong giai doan 2016-2020.
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