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Tab.1 Social and economic situation of the five Central Asian countries in 2014

% E%ﬂz }\E PNIEE: 523 GDP B A GbP bR e &
/ km /10* A / % /10® 25z / EJC / km? / kg + hm =2
KAZ 2 724 902 1728.83 1.47 2214.16 12 807.26 293 950 1172.70
KGZ 199 949 583.55 2.01 74.68 1279.77 12 806 2 276.30
TIK 141 376 836.27 2.24 92.36 1 104.46 7 300 3189.70
TKM 488 100 546. 62 1.85 435.24 7 962.37 19 400 1 198.00
UZB 447 400 3075.77 1.69 630.67 2 050.45 44 000 4 823.60
il 4001 727 6 771.05 0.48 3447.11 5090.96 377 456 1635.13
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Tab.2 Water consumption of Central Asian

countries in 2014

. Ak 7 10° m’ SRR
i gl Tl WECER S A ditt /%
KAZ  140.00  62.60 8.80  211.40 16.97
KGZ  74.50 3.40 2.20 80. 10 6.43
TIK  104.40 4.10 6.50 115.00 9.23
TKM  263.60 8.40 7.50  279.50 22.43
UZB  504.00 15.00  41.00  560.00 44.94
iF 1086.50  93.50  66.00 1246.00 100. 00
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Tab.3 Initial index value set of evaluation factors in

x3 PUREVGRTFEIERBES

Central Asian countries

ey U, U, Us U,
mx / % /% / % /m e 7!
KGZ 34.92 79.16 38.86 9 324.20
TJK 53.05 96.73 60.76 8 986. 80
TKM 107. 15 97.84 32.63 287.92
UZB 114.82 95.57 38.03 605. 04
g 54.30 26.53 69.51 3275.36

. U U, U U,
s /05/0 /L-ﬁj\" /1o4m37- km ~2 /ﬂs/o
KAZ 1.17 51.64 0.82 62.77
KGZ 3.36 52.06 4.27 43.53
TIK 2.52 102.00 8.23 34.06
TKM 1.49 206. 25 1.43 21.12
UZB 12.21 174.30 13.03 17.89
i 4.15 83.38 5.55 34.84

F4 FEEREBRIR
Tab.4 Level index of each evaluation factor
e %D(%b%/[‘f;& EP(ZX{&/I;;’;EE IE'J(éEIi/E;’;EE
U,/ % <20 20 ~60 >60
U,/ % <15 15 ~50 >50
Us/ % <5 5~25 >25
U/ m® + 7! >3 000 1050 ~3 000 <1050
Us/ % <50 50 ~80 >80
Ué/L-}\’l <70 70 ~ 130 > 130
U,/ 10* m « km 2 <10 10 ~15 >15
Ug/ % >25 15 ~25 <15
F5 FEMITHER
Tab.5 Structure of the importance judgment matrix
A U, U, Us U,
U, 1. 000 7. 000 3.000 7. 000
U, 0. 143 1. 000 0. 200 1. 000
U, 0.333 5. 000 1. 000 5. 000
U, 0. 143 1. 000 0.200 1. 000
Us 0.333 6. 000 1. 000 6. 000
Us 0. 167 1. 000 0. 167 1. 000
U, 0. 167 1. 000 0. 167 1. 000
Uy 0.200 3.000 0.333 1.000
Us Ug U, Ug
U, 3. 000 6. 000 6. 000 5. 000
U, 0. 167 1. 000 1. 000 0.333
U, 1. 000 6. 000 6. 000 3. 000
U, 0. 167 1. 000 1. 000 1. 000
Us 1. 000 5. 000 5. 000 3.000
Us 0.200 1. 000 1. 000 0.333
U, 0. 200 1. 000 1. 000 0.333
Uy 0.333 3.000 3.000 1.000

2.2 KBBEHAREBHEEGTENE
FR P 3R i B R A5 31 v Y 45 [ R A A
JEFE R
0.48 0.52 0.00 0.13
0.66 0.34 0.00 0.00
0.00 0.64 0.36 0.00
0.76 0.24 0.00 0.93
Rur= 088 0.2 0.00 M7 o8
0.39 0.31 0.00 0. 69
0.89 0.11 0.00 0.85
0.94 0.06 0.00 0.89
0.00 0.67 0.33 0.00
0.00 0.14 0.86 0.00
0.00 0.11 0.89 0.00
0.93 0.07 0.00 0.00
M= 088 0.12 0.00 T g g
0.00 0.97 0.03 0.00
0.71 0.29 0.00 0.89
0.82 0.18 0.00 0.11
0.00 0.13 0.87 0.00
0.00 0.14 0.86 0.17
0.00 0.22 0.78 0.00
g, o 000 034 0.66 ko 0.61
0.86 0.14 0.00 0. 88
0.00 0.20 0.80 0.28
0.00 0.89 0.11 0.82
0.00 0.79 0.21 0.83

0.87
0.19
0.21
0.07
0.12
0.31
0.15
0.11

0.15
0.13
0.28
0.28
0.12
0.14
0.11
0.89

0. 64
0.83
0.09
0.39
0.12
0.72
0.18
0.17

0.00
0.81
0.79
0.00
0.00
0.00
0.00
0.00

0.85
0. 87
0.72
0.72
0.00
0.86
0. 00
0.00

0.36
0.00
0.91
0. 00
0.00
0.00
0. 00
0.00

BT PPN B = A x R, X v WV 4% [ ik A5 7K 9%
WOT LA B B 2 G WA, AT 13—t db
bV

By, =(0.544 0, 0.384 0, 0.072 0)

By, =(0.3928,0.416 8, 0.190 4)

By =(0.307 2, 0.360 4, 0.332 4)

By =(0.220 4, 0.231 6, 0.548 0)

By, =(0.1720, 0.244 8, 0.583 2)

B, =(0.3176, 0.370 8, 0.311 6)

e, R A (2) , A 31 v T [ K B R
RN ZEEPEE (K 6)
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x6 HMTHEKFEFLZMEREBENGETMHER
Tab.6 Results of comprehensive assessment of water
resources development stages and potential in five

Central Asian countries

MK MEHB  hRGB O RRHTE LRI
") (") (V3) Zialcl
KAZ 0.540 0 0.384 0 0.072 0 0.712 4
KGZ 0.392 8 0.416 8 0.190 4 0.591 1
TIK 0.307 2 0.360 4 0.3324 0.488 7
TKM 0.220 4 0.231 6 0.548 0 0.352 6
UZB 0.1720 0.244 8 0.583 2 0.3150
Iy 0.317 6 0.370 8 0.3116 0.502 7

M 6 T LUF H AR 5 SR FE R v K
PEURIE e R AL AR AL T s BE V, , BIK BRI I &
FIFHE & BB Z B BoK BRI K B B —EM
B ARZR AP AMER R, o 0.502 7, 5 E BRI HA
T XA EE, A X AT AT AR K B &8 . an
FE PEIL T SR X, K R A L, A S
55, K GEURTIT & R AR B ik e i K0 B3 e
XK GEIETT & ) R EE 2 42 30T 7K 9 V7 2% 7 1 A
(B < E 7R VRT W S JER A A 2T s, K R VR T 2 v
ZEATEMEA 0. 2321 | g #0] Sk BT &
R LA IEAME R 0. 38310 % M X 7 v Tl
K VAL P S5 4E , LAR DAl 28 5% 1 T R 2 e
IS, IR A TR ) B (i E 2 5% 1 AIRFE K 7
] R o AR X, N A Z2 1 K e IR 43 i, 7K
fEHUE R IR . A EHEE S, BardEm e A 14
AN B K JE T H A K R
IR 86% , 55 Ff 7 ML X Ak A K & A S, H H
RUZK SR TT R R FHRR R, T & R R ACh 4% ,
PR GEIE T & R A (54.30% ) 19 7. 40% , [F]
BEK FEIR A AR WAL, B TR &6k = 58 HA
AT KNS S g e R

HTE 45 BRI SK B IR T K Vs 1R, W 1% e 1
KGRI e R R BE 5 /N, Ab TR 9L BV, 25
BATAME R, 15 0. 712 4 K IRIF R 1R
IR T e BE T w7 2 [ K B R T & ) b
TG B B V., 28 A WA E 4 i 0. 591 1,
0.488 7, {HF5 &M EA KT, B4 K 55 IR 5ig
BTN o R MR A, WA X B A [ A
V& SR B0 5 4 28 2 3 3E 5 152 1) v 307 3H 9 [ )
IKGEIETT % R AL F = B B Vs, 25 5 17 43 (8 I

i, 73514 0.352 6.0. 315 0, /K BEIIT A T E 4%
/N BUE— AP s K BE IR £ 5 A B, R EE R AT,
PUALHC S, SR B ORI o DLE SR A
RN BRKHBIX i 95% B /K B IR GIT A FIHT, K
WEIEI R R Bk BUMT S s i B 2 (R
PR FE SR AT BR A ZK B8, ) % G e e
5 R R R A, S AT T B KA BRI E , 1 Rk
A B o LA 28 B K B DAY 22 48 ]
PR A TFoK BRI A S BE it & | 4 [ LSRR
ARSI XA S

3 &g

AR SR R B 2R ST 5 )2 IR AT A S &
(R 7305 , Xof v ST b DX KOS IR T T 1 AT T 1A 5
FILUIHIAE S

(1) F I XK GV S A B A Ak T 2 iy
BB BOK BRI AR O RE b a3 oK B i
TERW AR EE R, 8 0.502 7, BAECK
WITF R0 T, I8 % Jr SXO0E T B 80 3 1) TR 3 41 e o
Horr, w5 0 30 K IR £ 5 VF S B, O
0.712 4 - R 1 e Ko i EREBE R K BRI &
FIFHE A R FE b Ae 1 R AR, T2
AR A B H A PR 21 B ) 2 AR A T AR Ok
BT TR, FECARO KA L R, I
HL Tt AL A BEAS 3 | AR R AR
A Je AR FEAS G BRI K B R R O =, g — 20 in 5
IR AR it 15, R I SE kA T K B $E
IK IR AR

(2) vl b DX i I R 5 R 5 B i RIS
s T K IR T K R S84 T R B B L 2R AT
HEREET, 4350 0.591 1.,0.488 7, A # KK KT
VBRI RS, I H N Lo B, E A £ 5
(KGR IE AT 2 RO AT (EL R 0] O R4
Mo DT 2 FIBR S o AR KW IR i R I
G R TT R AR, 2 28 AN FE K AL R ) Y
IKIIEEAS | JE K B REVE., AR U5 T i B A2 B UK Rk
TR R A M KR A L

(3) /2 2 I HH AN 5 2% 53 S SR v b X K
VST A A PR BE f i PO AN [ R, 940 T i R
B R AL TR AR . AR R, 5
B4 0.352 6.,0.315 0, KBTI TIF K08 1 bR/
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19 ] 8 R P T X K AT L 8 P 7 K
Wb, TR A K 98 95 2 m 0 5 K R Ge i b Ui
KaIA WS A I LK STIR IR BT A, K
TIRBIZ G, JE SRR A, >R F Joit A HEBEE AR
LKA FER A it , 312 i 2K B2 UM I Z80R . T si ok 5%
VRERG AT, T R 7K 9 U5 B0 ) I A A PR R
I, i 5 AR E A S A AR, IR mscE BN
i B K B

HSIE K G IR R M 5 A VR EIR [ M ST
BIPR IR, E A BT EE AT 1 P I A% [ B 7K 5%
U AE o2 U RS K IR, AR K BEETT KA
P R R AFAE BRI R, O 2 1 — R 57 i T A B
FEW T H RS T WK BRI R R S
5 T BT ST R AL D, 2 % IX ek B PR T KR
ERERAL T . AWTFEAE K BHEOT KA 3
AR LAY b, Ffl 7 ob S T K SR AV L 1
H ARSI K B IR R AR AR AL T G B AR
RIF R T E58 , IF4H 0T & EK BT & F) i
Ab B AL BB, 412 H R SA An ey BT A A8 BHLK B IR
R T T L, Ay S5 R v T K 9 AT 4 ) 4
AMERSE
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Assessment of the development potential of water resources in Central

Asia based on fuzzy comprehensive evaluation model
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Abstract: Central Asia is located in the center of Eurasia,with a large number of transboundary rivers, and the
conflicts in using water resources are aggravating under the dual influence of climate change and human activities.
The problem of water resources and ecological environment in this region has always been a hot topic in the academ-
ic research. The quantitative assessment of the development and utilization potential of water resources in the region
is of great significance for understanding the current status of water resources and improving the utilization rate of
water resources. Based on the statistics of water resources from 1997 to 2014 ,we selected eight indicators , including
utilization rate of water resource ,irrigation ratio of arable land , control rate of surface water, per capita water supply,
recycling rate of water resource,live use water quota,water supply module,and ecological water use ratio to estab-
lish an evaluation index system for the water resources,then quantitatively analyzed the development potential of wa-
ter resources for five countries in Central Asia by using fuzzy comprehensive evaluation model. The results show that
the development and utilization of water resources in Central Asia is in the intermediate stage ,and the evaluated val-
ue is comparatively great (0.502 7) ,which indicates a great exploitation potential of water resources. Among these
five countries, Kazakhstan has the highest evaluated value (0.712 4) ,which indicates the greatest exploitation po-
tential of water resources,but unreasonable use of water should be abandoned. The evaluated values of Kyrgyzstan
and Tajikistan are 0. 591 1 and 0. 488 7 respectively, which indicates a large exploitation potential of water re-
sources, but these two countries should be transformed from breadth development to deep development gradually.
The development and utilization of water resources in Turkmenistan and Uzbekistan are all in the advanced stage,
and the evaluated values are 0.352 6 and 0. 315 0 respectively,, which indicates a least exploitation potential of wa-
ter resources. In the future ,these two countries should develop water-saving economy,and pay attention to the inte-
grated management of water resources. All these conclusions provide scientific basis and decision support for the
sustainable utilization of water resources in Central Asia.

Key words: development potential of water resources; fuzzy comprehensive evaluation model ; the five Central A-

slan countries



