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Abstract

Water is an irreplaceable natural resource for human survival and
development. The state of water resources carrying capacity is a reflection of
the relationship between people and water resources, the evaluation and
research of water resources carrying capacity is of great significance for
effectively coping with the pressures and possible dangers of all parties. With
the increase in the population size and the development of social economy, the
deficient of water resources, the safety of water resources and the deterioration
of the water environment have become important issues restricting the
sustainable development of Gansu Province. Therefore, it is of practical
significance to evaluate and study water resources carrying capacity.

The article takes the cities (prefectures) of Gansu Province as the starting
point and bases on the panel data from 2009 to 2018, establishing a
four-dimensional water resource carrying capacity evaluation index system for
water resources-society-economy-ecological environment, and uses the entropy
method to calculate the dynamic weights of specific indicators in each
dimension, combines with the TOPSIS method to quantitatively evaluate the
water resources carrying capacity of 14 cities (prefectures) in Gansu Province
and classifies the evaluation results, analyzing the advantages and shortcomings
of water resources carrying capacity in various regions from the perspectives of
space and time, and uses the obstacle degree model to analyze the main obstacle

factors that affect the water resources carrying capacity of various regions in
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Gansu Province in 2018, getting the following conclusions:

1. The overall water resources carrying capacity of Gansu Province is on
the rise.

In 2018, among the 14 cities (prefectures) of Gansu Province, the number
of regions at level III increased by one compared to 2009, the number of regions
at level V remained unchanged, and the number of regions at level IV decreased
by one.

2. The level of water resources carrying capacity varies greatly among
cities (prefectures) in Gansu Province.

In 2009, the spatial difference of water resources carrying capacity of the
14 cities (prefectures) of Gansu Province was the minimum value of 0.322
during the evaluation year, and in 2016 it was the maximum value of 0.408. In
2018, it was mainly manifested in the large differences between Lanzhou City,
Jia yuguan City and Linxia Prefecture.

3. The changes in the water resources carrying capacity of the cities
(prefectures) in Gansu Province and the restrictive factors are different.

The fluctuations of the comprehensive evaluation results of the water
resources carrying capacity of each city (state) from 2009 to 2018 were different,
and the degree of influence of specific indicators in each dimension was
different in different years. In 2018, the obstacles to the improvement of the
water resources carrying capacity of Gansu Province are mainly the per capita

water resources and water supply in the water resources dimension; the
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population density and natural population growth rate in the social dimension;
the per capita GDP and economic density in the economic dimension; the daily
treatment capacity of urban sewage treatment plants in the ecological
environment dimension and so on, but the focus of improvement in each region
is different.

Finally, basing on the results of empirical analysis and the actual
development situation, this article proposes relevant countermeasures and
suggestions on how to improve the water resources, society, economy and
ecological environment in Gansu Province in order to increase the water

resources carrying capacity.

Keywords : Gansu province; Water resources carrying capacity; TOPSIS;

Obstacle degree model
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All 0.0434 0.0431 0.0407 0.0396 0.0302 0.0302 0.0304 0.0314 0.0304 0.0322
Al12 0.0887 0.0833 0.0827 0.0859 0.0860 0.0872 0.0859 0.0833 0.0809 0.0838
Al3 0.1083 0.1065 0.1056 0.1110 0.1108 0.1131 0.1128 0.1099 0.1060 0.1116
Al4 0.0154 0.0150 0.0150 0.0153 0.0165 0.0156 0.0151 0.0152 0.0153 0.0161
Al5 0.0139 0.0187 0.0226 0.0124 0.0117 0.0121 0.0148 0.0206 0.0272 0.0191
Al6 0.0236 0.0264 0.0242 0.0253 0.0250 0.0220 0.0215 0.0209 0.0206 0.0194
Al7 0.0183 0.0173 0.0171 0.0135 0.0204 0.0190 0.0214 0.0150 0.0113 0.0158
Al18 0.0255 0.0245 0.0247 0.0195 0.0216 0.0246 0.0232 0.0303 0.0284 0.0273
Al19 0.1402 0.1391 0.1386 0.1386 0.1341 0.1211 0.1290 0.1455 0.1350 0.1265
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SR 4.3 WPENETEER

A20 0.0220 0.0197 0.0240 0.0214 0.0127 0.0289 0.0165 0.0124 0.0109 0.0141
A21 0.0164 0.0234 0.0169 0.0151 0.0142 0.0125 0.0137 0.0190 0.0179 0.0225
A22  0.0139 0.0130 0.0162 0.0320 0.0362 0.0342 0.0364 0.0164 0.0360 0.0319
A23 0.0137 0.0129 0.0124 0.0098 0.0107 0.0096 0.0100 0.0113 0.0106 0.0119

4.3.3 TOPSIS 3£

TOPSIS V£ & — MR G VFN 7772, A AR AT & %1k 77 2245 1F B AR R 47 2 A8
ZIE BT LR, AV R SR R U R N X ol B e 2, WS B
BN SIEI S EZERDAE: — 5, SR, IR R 1)
s GETI AP ER , AEPPH 45 R REVS 78 70 S ARV O R A SRR AL, 3R
I T AEH o BT A TN R 2 ) HE R 1)@ 55— 51D, TOPSIS % $dfe i 70 A 28 A8
AR IR, BES A R AN F PR AR 110 5 B PP A AR A 22 e, (R
XS TE SISTERI PR R & &1,

LA e IO A PR SR -

= (4.9)

Hor,  ONIERRE, R bR

2.0 € IR AR AR 5 1h P AR

IEFRARME TR GUERARAE R NI BOR A RS A A M -
T={max }, (=1, , ) (4.10)
“={min }, (=1, , ) (4.11)

3L VTN o G 5 1 FHL AR 14 2 9 A 57 B AR AR 1D 8
+:\/ (- +)2, (=1, ,) (4.12)
—z\/ (- (=1 ) (4.13)

RN, RNV B0 S5 IR B R AP BRI, BK BEIRR B K T
EN, RUIPPOY F T B AR A A PR G, BIK SRR 17K TR
4. TH RPN R G I A AR AR A UG 3 -

= (4.14)

+
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PR 1 MG, RWIVEH X GO .
SARYE KBTI S0, GvEM AR, Wk 4.4 Pk

R 4.4 HREKRERBAGEINER

2009 4F 2010 4F 2011 52012 42013 42014 4F 2015 52016 42017 42018 4F if ii
PR 0409 0.390 0384 0373 0379 0.398 0.395 0386 0.405 0.401 0392 4
PSS

il

ki 0367 0316 0.321  0.306 0313 0330 0.326 0.328 0.349 0.329 0.328
8T 0382 0385 0390 0.378 0.396 0.411 0398 0.387 0400 0.405 0.393
HETE 0300 0275 0272 0.251 0.245 0259 0241 0.239 0.260 0.257 0.260
2ZEMTH 0517 0.548  0.550  0.542  0.551 0.539 0.545 0.570 0.555 0.550 0.547
FHERT 0258 0.255 0.251 0239 0258 0257 0.257 0.249 0.259 0265 0.255
IGEM 0195 0202 0.187 0.180 0.171 0.179 0.166 0.162 0.155 0.181 0.178 14
EPET 0226 0228 0.222 0217 0220 0210 0214 0.192 0.196 0204 0213 13
KK 0228 0230 0.248 0.212 0237 0220 0222 0.224 0.229 0.238 0.229 10
FURTE 0236 0239 0233 0.216 0213 0211 0207 0.209 0.219 0241 0222 12
RBHTE 0.253 0228 0219 0.220 0.228 0.226 0227 0219 0.216 0.228 0227 11
HrM 0351 0314 0314 0314 0303 0312 0304 0.289 0.304 0.309 0.311
FErg 0.286 0.265 0.266 0227 0236 0.208 0.216 0218 0246 0.228 0.240

0.506 0.527 0.526 0.523 0.534 0.550 0.538 0.518 0.519 0.534 0.528 2

o = J W W

2009-2018 “FH & /K BRI IG DUBON IR i 2 ATk B AR ) ™
R, KRS I Z BIBRMR, KBIR. A5 KU ARSI R RAIA A
[V K 22 M TR 5208 DT AT /K BRI R B B 2, K BHRR R BE J1 A I g5
#, KBRIFEFESHEARMEE 14855, HDOKBE. 5. S S5ESHEIE D)
PRS2 B 7RI IR HRT (D B ib TR B 8 0 3 a8, &3
eI RIS, 7K BEUEAT AL A5 R B M S Bz 18 T BTS2 BRI IR B, /K BEUR, 4
2. B SABHER BAMANIV KT
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4. 4 IKGTBAB NN GER AT

4.4.1 ZEAES T

LREAR AR S

2009 FHME 14 DG O HF 3 A AT K, 7Rl 22 0 IR
AR T 1 AMIXART V ZKF NI E M HoR 10 DX AL FIVEUKT-. 2018 4
A 4 DA TR, 2RO ZEM . FZ e FRAEE T 1 XA T
VZOKFNImEM: HR 9 DMK AL T IVHKF-

by N

&5 N Y
. Y )
;.'r. : A,_«g“‘,_f-\’ '-.‘_f_ /_.:_ : {q‘g:ﬁ B . o
k. ne F-J-’:{ he  FRRERD ‘ ‘_"-. -(!\u"‘\ S E Y
S \SEKL) ;_. =g \-.\'\“\‘\:‘_’\_y
KEFRIEH: 20095 by 9 AEFRIEh : w188 "'f_\ K
s o . a S S o
Cez-04 g Y { y e \{‘_‘.t}\ ) '!_,J iy
— oy £ S oL e« oo AN W
- 4 “"“43 I_,.p\—‘-z'ﬁ..,_,.“"" | XY f x’j J_,J:‘\ '"Z-—\.,.‘
- (1_\\;5\;(1*)'?\!\-1’“{ - y Sl __:;QM i (‘
raa e . SIS = ?’ )
L3 ')-J <5
B 4.12009 FEHMEET (M) B 4.2 2018 SEFHMA X (D
TK BRI S H K 5 B IKBIR AR I F L A7

2009-2018 FFEH & &1 D 7K BEIEARE /1 R IR ST Z ML FEIE R
GBS R KA. HEE. BT, AR, PR T KoK BRFHTT. PR
Wy ERTTAIEE M. 2009 4 14 AT D BIZK IR AR F17£[0.195,0.517)2 7], =
[B) 2 S L RV 4R [R] B /ME 0.322, 2016 427E[0.162,0.57012 8], 75 [A] 22 ¢ FE N vP A 4
[A] e KAH 0.408. 2009-2011 4 7% [A] 22 57t o 523 W 3 e #H IS KR FE I A FEAIC, 2012
ERAZE S 2011 FEEEARE T, 2013 4E25 () 2 5 B {36 Kk 21 0.380, B 5 2014
RS T B, 2015-2016 4E LY K3 HIG-K MR RN, 18 VP4 45 1) 2 8] 22 5
JERCKAE, 2016-2018 4F-7% ] 2 57 J5 128 4328 Y EL 338 Dok e P2 38 K
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— TEERE

0.400

0.300
FF o &
Q Q Q Q Q N Q Q Q Q
v A v v V Vv v v v v

B 4.3 2009-2018 SEFHNAKRIFEARB I ZHERE

24T CHD M

2009 4 H 7 48 7K B R AR BT (0 VAN 45 SR B AT B 25 L IX 43 ) g == T I B
IKEIRYEEE R, PR XK BIRANA BRI E K, (B IR E S IS M A KB
A M 7.9 1%, RIGEMN ALK ER L, (AABHKENC =M 2/5,
Ao i b, WEHACREREROR, EMTIREAR LRI E MK 4.8 . SUF4EE T,
LTHEHEMNYY) GDP SRR, H PR BU = M 5 I A 202 Im Z M 6.5 £%,
M X 22 R R 22 S S 2 s P S A R A T e R ARG S N (5 A K B & T 5 7T
TV IE K . AEASIIRYEE b, S5 KA EE T H AR RE A B, 22N T4
FEIEE M1 29.3 5 BAR KT 22N T L2 G E N 2.0 £5: AT KE M T
Yo ImE N 35.4 . ATRAE HY, 2 THEE N F507K B s a0 45 07 TR 7K B DA R 572 5
KEFIIA HRHBRE T, K EBARB TR T Im E M, X228 T 22
K BEUE IR AT AR KR IR G055 R R0 DA SR T30 T V5 7K 1 RGP AL 3. 2007 41
IR TE R TE RIS AT SEILE A /N BEAL 22 1 H ARG 22 MR H R 28 23 A0 78 b [X 8 2 o
O 2 — AR 22 2 B A Ty (P Y sl T, i PR AR el SRR, MR
TERS A EAER TS, a5 /KA FLRE AR & A RIFAMRE R

2014 4 H i A48 7K SR AR BT VEA 45 SR do R A e 95 1 X 7 J) Ay 35 0 G T R IE B
TR GRS AE FEE Hh - T DX K BRI AN B RN 35 /K SRV R AR, T S K BRI AN B 5 A O
R IGE N 1.2 6%, (BRI B B 2 FE R G T 1Y 20.3 1%, AR ENCH 5
WARTTI 1/4. *hosdifEdh, IRBULRAER K, FBCTTINELRLZIEE MM 3.6
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f5, SR DG T B3R R AE VRN AR 0] — BLAL T 90% A I8 s K, I 52 0H i AL,
R 2009 1 12.85%52TH 2 29.57% A KK KB YEE h, 255 FEA 35 GDP
SRR S AR SO TR AR, SRR ICTT MR DE 2 L L) 2 IR BN 1) 12.6 1%, A3% GDP 2
G E N 16.7 £%, HIXPIEEbR 528 ST 0T 2101, X &5k A TP R4k
AL PR DN T o ARG Y3 0B K B RS A KT 75 o6 Tk hndE K
&, IR M T SR OCTT . ARSFRERLERE o, TS KAL) H A AR IR E i, S
U O T 5 0 B P A R 15 1 5 Qe T S R R e SR M 242 SRR G T 1) 8.4 1%
B BCR THAR N T LR I B M 1 8.2 fif s ZRAGTE 7 e 32 I ST 22 e B M 1) 2.6 i
2014 4 H 7R A8 K B R AR R (0 7 1) 22 5 P ARRE A LA SR BUAET R ey, SRR CTii
IK BRI AE VPN AR 18] OO T 22 M T, AR R A& S Lol Tl 357 08 DG T PR 3
P A IE A FAR I X R R G BN 2 TR 4, 1R mAIscsER . B B, R, B @
TR AT %A, LT AR KRG AR i R PP GRS R4, 6T
I B MITE SR TH A JR K S R R AR = M 54 S5 7 TR B 1 R AP 1R YG 4
[F B 358 0 5 77 4'F Dy [ 5K B 2 10 4 R S JE b e i, g e T3 e /K &R 6
GDP F/K &G B T8 R 4 oAl (D

2018 AFH i 48 7K BHUR AR BT 1EA 45 AL f e A B 95 1 DX Ry 22 M Tl A B M o 7K B
2 5 T N FB7K BRUE AU AR XS 2016 A BTG, InE M I BUE 2 2= N T 8.3 £, %
PRI R . AL dERER, WG ERACE RN, M TIRE R LR IEE M 2.2 fiF,
25 2016 fFAHLLIZEETIR/ N N FV FEACE AR XS 2016 FFBGA RS, 2L S 2016
FHARFRY. GUtgEEY, S5 EE. A GDP M50 GDP /KB E AT 2016 4
AT HETE, LML Z AR IEE MM 6.9 1%, N¥J GDP L1IKE NN 6.1 1%,
Ji7G GDP HZKEL2 2T 3.6 5. AESIIR4EEF, ISk Habrpe
B S, 22N LD RIG BN 11.7 f5AHXF 2016 419 22.7 fi5H I B0 WA E
HERCR T FHAHEAR K LM TSGR 35 R LR IR E N 2.7 A% 2016 4F 2 F16K,
2016-2018 4 H 7R 48 7K B UK 3 1) 7 18] 22 e 2 3 2 B R == M i 51k 32 0H ) 22 S oK
TS A 2 S R IR AR, LB/ BB K, — U7 T T I BN AE B B A 8K
PR RS AT T, B B R A5 R K TR B R, SRS KA AE T
A RHEL, R HA Bras, KBRS IR 2016 44271 0.019 %) 0.181,
BT AL T 7K BRI R A PR W R K SRR A A2 PASCHE 2 it E S G DR R AR S AR W] 5
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BrRJERPIRGL: F3— 50, 2T P 4R B /K R IR B AN FRAR, A /K SR ™ B
A, NIPARERD, i i X 5 R R s DT 22—, AR G RIAS W38
AN RN H AR K& ARSI KRS Rt K SR S2 (S 7T, (B4F4E
LHF R ARV AT, 370 GDP RIK SRR FRAK, 3225 YW H N5 K AL B 5 Thi {45
RIS R BRI R B IV DRFFAEIG R . AT A 1K L

eE L R KB HRg M BT, ARm . Bergh. KoK KRBT
S T A SE P T LE VPN A 6] (1P 2 /K B U5 AR 8 ) 204 T2 PR BUIRAS , AR BRI
59, KBRS B RME R ie T Hr e BIBOA ML, KR, e, 25 S
IR ATV KT

4.4.2 BEBEST

17K R AR E 774 X

& B AT R R =R BIOKF, 407072 2014 4F. 2017 240 2018 4F,
REM AT VEAKT. KEFEAFITH 2009 £ 0.382 2] 2018 41 0.405, SLHLH
IV TIPS . SR EETRIMY 2012 45, 2015 £ERT 2016 27K BE 6 AR 17 2 B REAIK
. K BTIRYE AR PR BRI AR P I B RR, SEUKZTECRIEE AR H2
YERE RN T E SRR AT R, H A A AR s 8 BN H A3 F /K AR X 1
TN o 8% 24 FE v 3 0 AR PR AR IRV 38 i FH /K S KT 5 76 DR 38 i F K &, 1H 2012
SR TCAR MR 2 A K A R 2011 4E 3K HLA K& ETF, 2015 4E 58Tk
SEANMAE FH /K B AU AR XS 2014 R38R H K& BTb. AESIREEYE R b 2 Je W = A A
RO A T A B HE R 2012 AR5 K AR UK EAX IR, & B THEK R E
BRZWEN T, R TE5M RFIE1T, A% GDP M&A5 % i HEEin, 782016 45
57K BT 3 B Y AR B R, (0TI T T5 /K 0 H AL FE RS ) — B R A B2
T, A RETELL T T B, B S KR ELRE D AIRCR, (REEKRIEAAESHIE R G2
ARG IR, G B — D3t MK SRR B A vl RESE R R

FHARTTE VPN AR T3 40 T IV K, 2013 4F, 2017 40 2018 4E /K B A % ) 230
BT, HAREI R TR 2018 FK BHIRA R S48 6 VFN N 0.265 BT 2009
I 0.258 0 FK BRURAEFE Hh BT SR X K BE R R4 AN AR B K A AR AR AR 2013 IR T
2012 4F, 2018 45 2009 FAH LL R A K BHE &7 BUAT K R ECEUE T FEAMS3E m HLBT &
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OB R, Ak S 4R R P I B R AN TR e HLH B AR BOR, 2018 ARl {3 2
2009 FH) 1.4 15 NV EAXSEEE: A HRIG AL 2017-2018 4 H I B & A% HL
PRI 8 RN HAE FK R 2013 SERIUN FREHEITH BRI K. G54
JE R 22 B FE AN N 35 GDP BUE R S8 KA E A FRE s T AR PRGN e /K &2
RUE RT3 70 DAL IR A /K &, 2009-2011 4 35 B 2 B Ws /N, 2012 4E1 K5
A g/ EaY, 2018 477 Ju ARG INE /K & 2052 2009 £ 3/5, J570 GDP H
IKEIBFIH/N o AEAIAEGLE S IR V5 K AL BE ) H AL BERE ) 2013 4E4R T} 65%; ZrAk
7 5% 2018 FESEIL 2009 4FH 1.6 £ AR /KEAE 2012-2018 B 416 (HALE AR,
B, FES YR RHTCEL 2012 (EE R E D T REERHE, LT
HEHBCRLE 2016 R R IFC. ARTTKTEFE, FMRA AT 258 FK &
HIR B 58%, (HAYPKGIEEAEVEMAERIAE 140 LKA, 8RS H A K
BAFLERES 2], IIPRGHT R AR RIS LR RF 75 6 GDP H/K &y, R Y
For HRFE, ELWEE . LT MR A RBP4
A SRR TR R R, I siont 32 B85 Qe M HEBCE 4, AT S B /K B UR AR 30 (R T
RIKTTAEPEAN AL T IV KT, 2012 4R R0 2014 4E (K BRI & #1522 R Mk,
HARERE FAHE% . 2018 4 H/K BRI E I LR G PN 45 5 0.238 =T 2009 411
0.228. 7KW YF4E L i A 357K SR B AE 2012 S0 2014 SE AL 33 K ABF bR B 20 5.
TR, SRR AT HIVEN PR AE SR R, 2018 AEIZ IR FRAE LL 2009 AE A g AT 1Y
K BUEAE 2009 1) 2.0 i AIIHEIKE 2018 SEAHXT 2009 AEALE _F FHH A FEIK,
HA5 HAh & AR EEA & TRl 1l 777K RO /K ASEHAE 2016-2018 4F [ IZAE4R T
o B P R A AR B, 2018 SEFEAREUE Y 41.65% 72 2009 4RI 1.4 fiF, {HEE
BT K N B B RS T B BRI S, 2018 4R A 1 B R4
EBE A BRI, AUE TR 55.4%; &R A HAE /KSR 2013 428 B BRI B AR
A BTN « 22 57 48 155 vh R 22 57 3 B RN 35 GDP R4 K¢, 2018 4 A3 GDP ly 16859.87
TG, ABWNH TR n AL 3E A A K EACE KT 5 o TR e F K &
T BUE ZEREAE 2009-2011 SFEIZETEINE 5 AL G OK, 2013-2018 IR G, Fabs
BAE B EPRAC, AT Bk ARASEAERLE R R I I V5 /K AL B H AR B R JJ 72 2011
FIRF— S R FEAE, B RIFAR i 7K A R B IR, 2012 4845
B I B PSR 5 B I s 59 R T AR CE PPN AR RIS AR e M 22, $R AR MU
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FE[3.17,64.01 [Fu N _E R ¥Esh, JEH 2014 42 % BOR AR 2013 421 2.5 5 HALEAH
K 127.97%; A2 T A B HBCRLE 2016 4F 5 B 55 AR FBCEE AR 3 k. oK T 19
VIR, 20 RAAWIRER . iR, ML g TV iaEa 2, B B sor)s,
TV R R, FEalE R “ =247 i H— AT ks, RKEE KRR
i A PG AL X ) B T T, L AR R R TR A B BRI, 2018 AE LMV B INAE
173.67 127G, A NHAE AL, A3 GDP B WHEL AL FoKTTHISREE 1k B AR ik A
R, [N} SR8 XS A% 1 AR T 2 PR TR R P24 i, i SR R S s AR TS UK Ak
BN 70 EMV 38 A F /K & 75 T AL 148 N KT

S T AE PR 4 T 440 T IV KT, 2009-2010 4E 7K BEJ5 K 3% /) B0 b THka 3,
2011-2015 SERBN T RS, 2016-2018 FFIZFFHEHNE 0.241 & T 2009 H7K-F 0.236,
KV PR T NS Bt KB R KA OAE 2011-2015 £E%F K B3 UK 47 10 R B 2 (2 3E4E
H, 2017-2018 4 N3 7K B U5 &A™ KA H 1 4 b5 BE AL AR XS 560, 2018 42 A 347K
LU AN 2009 EACEIE A 2 m, FEAREUE Y 2000 FEH 4.2 £, 7K EOBE AR X
RAEFE AR EUE A 2009 11 4.0 £5 . 4R P RS B AUE s, 2018 AR
EE]41.13%, & 2009 1Y 1.3 £, HFRTHE AR N D% EEAE 2010 SERLE [F
fRJE AN RS, 2018 SEFEFREUA LL 2010 FEHEK: 2.7%; J& R A H S FH/KE&LE 2013
TR AR S SOZ MG R, {H 2018 SEARFREUE EL 2009 4 F#{K 15.5%. ZLHF4EE P E
T BE AN Y4 GDP AU AN R, —F SRR EUMEIIZ I, 2018 AT 2 2009
E 2.2 £, A GDP 2 2009 fE11) 2.3 fif: 5 yn ARG s H K & A E KT
J3 G TV I F K &, 5 JeAR pRapscite 48 in i F 7K & A S A G AR e EL UM I 4E 3
Bl 0 TV A /K BEAE 2012 45 A0 2018 4687 B P04 2 190, ALEE#E[0.0117,0.0272]
[E19%3; 1570 GDP F/KE B AN FeE , FaAn2UETE 2014 AR5 1 K5 R RGE
#, 2018 /570 GDP HI/KEZI2Z 2009 14 1/3, TR AR . AR EYERE i
Tk AL HALBRRE S AL E B, FRAREUEAE 2009-2017 SFEE, 2018 AT IAF]
10 J3S2J7 RACR T 22 M« R T AIRIK T S04 78 75 2 2018 452 2009 1] 1.3 fif,
{B1E 2009 FLEZSIABEYE B PO FIRTTI5 KA HALEERE T, 2018 F4b 22 A = HE
JBCEE (R L S A 7 7 RO B R 3R, 2011-2012 R0 % R A EHE E EAUE
AFEFR U E3 R E G R, 2016-2017 4 LN ES s 598 B HIAR I 8UE £E[0,116.09]
(A6 BRI S, ARSI K B HBUE R . Pt 2 0 E v b X 5 & 4
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b R B AR O, ST R AR 1 B AR PR, 5 AR AR 3G 0 B K
AT WU, 75 B AR B IEAE R OB 2600 N R IR FF ST 1 P RaSg G, o 3R AR
FEERE T SURRER IR T s AR5 70 TOSE A /K BBOR, & T WA 57K 2
BEI7E 2018 4R BIRTE, TERHAE A 58 = HE T 2B SRV EURIEI T 7 5 58 RN
SE N 2 BT Y I HERCE A% | V5 K AR AN S SRAE AR, W AR K IR RN AR A5 A4 1 (1]
(R AEPERR, A SEILAT RREE R SR T ORER

2. IKBEIG AT PEACHE X

IR T AE DA AR (8] = AR IR B ROKF, 390052 2009 4F. 2017 4F1 2018 4, JL
RAEGIIAET IVIK 2018 7K BER AR E T AL T WG BCRES , 276 PN 45 558 0.401
FAXF 2009 £ 0.409 £ ATk /. 2013 4E. 2014 4EA1 2017 45 A/K BRI 28 _E T
Ry, LRI 2R B o K B IRYE v )4 B /K BRI J5 XK B A A B
A HoAt b X BCA & HIR R AT s 7= /K REOR = /K LETE 2009 4EF1 2018 4EATT (5
AUEE AR AN R R 5L T R AR 28 I S A AX/K BB AE 2011 4R, 2012 4F, 2014
L 2017 AR 2018 AEBERHIL T AN RIRR FE R T BE o Ao 4R FE p A AL SR T B e HL
R A RTOR s N VB FEAE 2018 4 Jir (AL EEAHXT 2009 FEB8AT FEAIS, (HARFREE 2 2009
R 13 A% JE RS H AE K & B BT AU A B . RBF4ERE T 57T
ARPRAS I3 B 7K & FACEE K 75 o6 Tl /K &, 2013 45 75 Jo R sRAsifall
SEINAE P K EARGS 2012 4F b Fb: SUF B AN GDP RREE0 K, 2018 4T # 2
2009 4E 1) 2.5 1%, A3 GDP 42 2009 £ 2.0 {5, AEAFRERLEE b i) 32 B35 e a Bk
JBCE A 2 75 S R HE R BN A P/, BT AR I OB NS /K R AR
2016 =41 2017 4F H HLEE E Jk/> f5 2018 FF IR R AR HI/KEALAE 2011 421 2018
RIS PR TTEKRIEAME B BT IE LT, S REASH RIF, A
VG 7 JRRRE AR L DX H 7 28 B B L AR X [T 2 2 o 1 G P i 25 4 T B AR M
X, 7EfRHt44 2/3 DL ERIRE AR JLPamde. 9/10 BIFES. 2/5 LBl miys
R AR B S Al EoR Ty R B T KRR, 3 Jo AR R0t b 38 I 8 FH 7K &
2018 LI A 2009 1) 3/5, 2014 FFIRTG/K H AP RE S5 RHR T, (HARIHAE K
R S YW HE R T A REAS G SO FE, TR N 125 A3 KN 5] e st A 397K 8%
VRE R EAAR L, SR E T ACRIER KRR

SR T AE PN AR TR 340 T IV Gk P BAS B A A ME o . 2018 47K BRI K % )
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LEEVTN S5 M 0.329 15T 2009 4F (17 0.367, EAAE ] K B E K # ) 2B R B BT 4
AT o K TEURLE L R ISP R X K BE IR AN AR HAh X B FE, SRR EUETE
2018 £EEE 2009 A BT FEARAEFT & EE B R, AXK BT EHUETE 2018 4E YT 4 [H]
BARIKF s PRk REORI P2 K BB X 2009 45K U B & R B ALK & AE 2009-2014
B RIS B A S, 2015 SRR . AR 4R R P A R B E A
W B AR G R N 3 FEAE 2018 4E L 2009 4F1E A FEARMEALE /N AT HA
KRR R PRGBS BRSO AEEHKEELUEARCE 2 IaES, Kl
7 2010 AR 2013 ARPEENECK 2 T4 2 Hh I 2257 % B RN 35 GDP AU FF 838K, 2018
TR AL 2009 £E11 2.3 fi5, A3 GDP J& 2009 £E[¥) 2.2 £i%; J3 u AR MRAR L 1 fin {
7K B 5 6 Tl 388 i 7K 0 R 222 B E VP AR 4 18] 2 50 /N 5 36 K PR/ ke 34, (]
TH RSB Y IZ S, 2018 4E 7570 GDP HI/KE A 2009 4EM) 2/5, ARBLH Tk
TETT/K T T 5% 6 R ARSI YR Il i5 /K Ab ) H AR FERE JJ7E 2015 4F
FRNET s M5 R EHE T G BGE 236085 G0 55 R A S K EEVE
A () B AN S I PR . SRAB T A PR KRS RS i L35, B33,
TIEARIR, RTREE A 12 AN SRR —, R PR K T A T R
B, R R RIL 9.2%; EAEGTREITH S M FECT . R 1A LA AE
fE—E 2, Jijc GDP RI/K&E B3 & T HAMX . BEE I ARIEAT LV ) K
SRIE AR IR RARAAE 5 RS AT\ T ik RIE D 563, Faihirshte 7t — 00
5, RSB R IK GEIS IR R AN K HETS, DRI 448 SCBA AT AR ae i 2 DR 24
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CEA NS S EETS 9 g

H g MAEPEAN AR I AT IV K, 2009 4E/K B PEKE J18 0.351, 2010 4E FREE
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XFEAR 13 N D B EE s HFRKBE G PR R B KA AR B AL
(BB EART B o ph o B2 A TR BT & B AR, Febn Ul B AE i 1 (2
AL T4 WBHERIK ;. 2018 AF N I ARIG K AT 2009 42 T B 0.58%0: N I Z5FETE
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R T HAlTT CHD TS 040 TR B9 R HFATE 2017-2018 AFRCEE 1Y K H AL
RS, 58 WM IX LLEN 5 A E — @5 R B R BRI 2 S 3
HESCE B AR E AR 2018 E4R T 2009 4F; S40L7E o5 R IAE A 3 s RS
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@7 SRR HATR BRIV, WNER— B %S T HARMIX, 2018 4-sEhzh X
AP RME SR SN A EE B RARZE 20 245, LA AF=HARM KIS, SRk Hizs.
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P ASURR E t f R  ERIESS AR BR M P K R bl HL I SI  S
BT 7K B A R T VPN AR A1 35340 T IV RKSF-, AHAEDGS [l Adh T IV KT i 4 B
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Xof AR A PR EE I EEARR L, 45 S B e HE SR RS K AL B R T SR KTE IS R
i R e, BUBRITZ 5 R YRR BRm ke R VR S 50K F S T 1 %
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BN H AR TR 7K B 7E 2013 4F B i FRAIK . 2 5 4E S v I 2251 25 FE FN 35 GDP R4 K,
(BT 8RR, 2018 46 N34 GDP Jy 11291.51 76, NE N 12 4 FioR kit
b IME K S B CE R T 5 e DMV INE K &, (B 2 IREIGE S, RIRBR K 5t
VR S AT AT T O AR I F K b T FAf X o AR ASPRB 4E FE o (388 T 5 7K Ak
L HAFERE JITE 2010 RN 2009 4RI 50%, B 5 50 B 1 i o By 2009 47 (1
33%/ A5 s SR A 7 BB A I ¢ 5L RO T AR IR B0 8 3 M LR TE [ 1.72,36.97 1], 2014
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35



YN 1 e DATSS HIN A KSR PN T I

OB S ANBUE 3G K . Bl re & H o K O SR E & X, AU AL A Z . KEAR
i, BT FRARNN TPRBER, KIEKFIKBFAL R A0, R
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R AR AE 2010 SFEALERS A IR, 2015-2018 77 /KB EUR G i FAE ARG R, 4
S U B R IRARAL R 2010 SRR AT 2009 438 K AEELE PR, 2011-2018 SEAR BN/
N R ATE 2017 FHUE L e K BBCE AR T A V2 BETE 2010 AR EUEFIAL
HIE T B AOR Ja AR AR s S RN A H AR A 7K B AE 2013 46 B & JAI%, 2018 2 AR X 2009
SR RN H A5 157K 10.4 T, (EARUE BRAK 25.79% » 2857 4E £ vh ) 22 57 5 fil A 35 GDP
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WER 7 A 3 oA Y S8 N (8 A 7K B R RCEE K T 7o ol i 7K &, 2009-2011
FEZERRIRWIRN, 2012 FEIRIG IS 2013-2018 R/, T3 O AR ARACH 3 iniE A 7K
HIMEUELE 2009-2013 FFEh 9%, 2014-2016 FF4E NG 2017-2018 4F F 70 2 WL 1
s Tn LG INE 7K B AL T8 WEGE KT o AEASFREE4E L p (TS K AL 28 T H Ak
HRE VBB E, EACE Rk ES: SRR, RS R EHSE AL T G
VIR AL E AEEE, AT 2009 4RI, 2018 4F ERALTE th B AU K 7%, &
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FHES AL 2 R R BRI R S  K IR A AE ST IE B T B e E R A S
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A R R R 1 S5 e A 7 R b RN K DRI EE PR TE AR, 2018 4R SR M8 I R AR R4S
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5E PG T F/K B IR B I TE 2016 4E 1 2017 45 40T 7™ B4R /K B JRRN AR 253055 22 5|
BEBRAEIR . 07 R JERAN M V K, R0 ab TR BN IVEUKF . 2018
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ERLE AR BT 2017 AR 1.8 £ ABMUKERMNE 2% ETHE TREES, BER
Rk 2018 4 ANBKFIRE L) & 2009 411 2.9 £5, H ALK ELE 2009
475, fEREKER 2009 R 1.5 f s P KBEEU B ML E 73 79 7E[2.78,9.8 71 1
[0.0289,0.0378][8] 3l #1242 rh FIRAE AL AB AR 1, B AE 2009-2013 4 AR X &
fik, 2015-2016 fFikdG, 2017-2018 fEAHNIARE s N HVE FEMBUE RS AR /N, 2018
FERCEARRT 2016 42T 3.2%;: RN H A TS /K EAE 2013 4F 1 % 28.4% /518 4F |
Tt NE BRI ERIE 2017 4T FRlEEEBOR HBCERI K, 2018 AR50 7K BT Ak 2 7 1)
FERE T JE RS H AR K& . G DR L I 2 50 % BERT NS GDP Rpgiig &, 2018
R G A 2009 £E11) 2.2 £i5, A3 GDP & 2009 411 2.3 fi%, (HARNS HARMX, 7
T (W45 %5 FEAT N33 GDP #0AL TGRS, K552 A 35 GDP, 2018 444 4 55114
375 T3 GAR BRI 38 I P K B B R F 5 e Tl s K &, 3 2= PR
2009-2011 FFZMET4E /N, 2012 FFHE I K5 FRRIZWAR /1, 2018 48 75 JeARMRBC L1 N
{E /K& 2009 £E1 2/5, FBUE TR 17.8%. A AR A IR T y5 /K ACHE | H AL B
HEJJ7E 2012 “EA3 204, {H 2017 FEFEAIK 66.7%, 2018 4F OB K L3407 5 %11
FUETE 2009 EAR T3R5 /KAL) HACFRAE /7, JRFREE A3 KR B8, 2014 4F
R IS 31.5%, BEJSEFIE KA 2018 A F 26.4%, 2 2009 (1 1.03 £, {HALE
T HAEARCE: 2018 4k % F AR HBCRE 2 2009 41 2.6 fif HALE K
129.5%; AEAHIZKETE 2015 FEKEON G, HAREMA TR E . & VE T /K R IEET
Z, R RAGEARER, K. FRER, HERIH N Z, FrFKEKR. EHNHHMN
E ARG AT T R R M ) B R e TR L A SRR LR B, RIS TR R g s SCA R
SN R SR S A R R T ML 55 36 = PR s A BR i K s R R RS AR v — 8 B
TRAYPK IR, 3 BS Ye HE GRS /K b S B 20 7%, BN K RIE B4
P BRI IE LT, AR IRERK SRR A BT R PEERR, S5 S E, F AR
2 P EUE T IR R IR RV K, BU NSRRI R .
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5.1 FERREFSEER

B S B2 ST ph DR DR R B AR RS R 3 MR RGO E XA RS
ZARNEET N, CAEE 2 IR 2 B BOTIES, ASC X H O 2 1 X 7K 5%
VRIS THATEAE VP A A B Ak, 32 F B e FEE AR X 24 3t DX PR /K B a8 7y 3R 4T
BT 208, A AT R AN A 3 XK B R 3O B EE U R 3, RT3 s K R
HIRKPAISET K SRR ST BRI B8, SRR

LAFSES 5 APPSR be R D1 ok

NAERR § R AEIZ AL E

PRI

3RV FEbRIRAT

(5.1)

(5.2)

(5.3)

WRYE A~ THR 2018 G H 7 B K BRI PP TR 1K 2 2% G- BE o HAR TR b i) Pt

WPE, ik Pt FE R = MR hn oy £ S A 181 13K 5.1

&5.1 2018 FHMEET (D KEIEAR I BRI F R KRS

K FEIR 14 ZF SIS
AN CPEK i L WTEK /A
ANFEJK oK FEK K ANE NOHZ W AN &5 W He ==
WEE D Mg D i MKk k% GDP HF i U B
. =3 theh & - o bERE S B
WERT 1034 0.00 6.19 000 0.00 0.00 1228 10.53 20.03 1848 120 237
AN
?ﬁ:é 13.66 5.15 7.30 13.01 7.05 7.13 0.00 0.00 0.00 26.08 0.17 0.00
ki 9.62 1.86 482 265 0.71 1.75 1636 11.88 18.22 1899 0.00  0.06
LB 1145 262 6.14 998 165 042 870 539 1596 20.09 044 0.66
HE T 892 3.58 447 662 120 092 1553 10.53 1529 1592 131  2.69
22INT 1244 659 634 1267 897 254 512 10.63 1042 000 175 248
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#:F 5.1 2018 FEHMEET (M) KEWFEAB A/ EELMHE KK EREFE

F4RTH 9.12 438 484 878 1.89 098 12.85 9.83 1442 1624 3.17 274
IEEM 789 464 202 836 521 546 1542 1050 13.12 1478 126 1.73
EPETE 827 5.00 340 872 3.05 257 1622 11.01 1421 1590 1.64 3.34
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YR AR RS AE F R FEURRTH S N 1 B PRI R B e K =T 32 N 3 JEE B
BRI ROK . QTR T & 5 FE P BIBEAGAE Fl e K9 14.01%, 352 s 5 1T AT 22 1
Wk, HREW OND B2 238 be BRI oK 5208 5T 32 75 oA ARt 88 in e
KIS IR 2 M52 2 A\TY GDP S fR K. ARSI ERYEE R i /KAL) H 4k
HLRETHBLASAE B KON 16.49%, BRZINTTANLRAGT OND #5212 46 hr BLAG A H 5%
Ky ZEMIT AL TR AR AR 5K

BAERKAE, R B0 LI b ok, R i B 5 e 5F R
KPR A FROACT ., STy @B, sUgili. R PRER AT H R N
SRR H ACEEGE F7 I RhS i K, ARG 7K BE JIANRE A2 K BEIR AN A 538 85
AT BB s 2N 7 52 21 I XK B B (M b fe K, R B 7 B3R iy N K B
FIANEERESTs IS REPETI S R AN Bl R 117 52 2UBABAL 2 1) BRLAS B K

M HEPE (1) B AGFE AR R, K BEURYE S i A2 7K Bt B Py 58 i vt AT 5 1K 14 3
X333 g 5 Uty SR T R0 H R P 5 NS89 (7 B P P58 e vy R s AR ) 18 DX 73 3l g =M T R IR
T 5 77 7RO B e e s vt R 5 (G 14 L [X 0 ) g 3 W 5% T R H R M s 1 J DXOK B A b o
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YE JEE mh 2 T PR e v P e v AT A (TR (Y M X S5 B R T AN B2 1T s N 3% GDP Rhice [
B e AR AR A3 X 73 31l D H R PN A 52 0 S T o AR 2SI 4 P vh il Ty /K AR PR T H AL 2 g
7R FEE e e AN B AR F 3t X 2355 O 3 U S T AN 20 11 5 A 25 5 S B HE TR s 52 e v AT
B IR FR L X 73391 O 7K T R 52 0 O T 5 2 IR P 58 i vt AT 5 AR (A 1L X 2 1) 1 R
TAISRATT o I B ESRAE A5 2 R AT K 7~ B RIA B e KA E, (H A HKE .
WA, NDER ANEERI SN GDP S~y RaG 5, Hofl -G 2
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6.1 EELE

RS T “OKFFE—HEE—ZP— AW DU4EK TR I PN R A R,
i AL R TOPSIS LA VAMERT H A 14 AT (HD BI/K B IER R 13347 15 72 5%
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VAR E BRSO, FFA FHBERG FE AR AU 2018 4F 52 H IR & /K B ARE T 1 3
LA BT 0, FELIRA:

LHIN B KB RE R 2 BT R R
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TS o Lo B N T E RIS KA RN H AR TE R K AR N B, I e s
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YRS K AR ER T H AR RE F N ECR I 1.57 £, BB TR NG K & A 3 G gy
PIRIHETSCES A BT ARG, ARSI K 2 J5OR I 1.56 fiF, @ IX SR A0 25 3R PR

LRERE, KU AR TR SO T, Rl K R AR R i AR R A
SYUERE N V8 B2 L B4R PR v 1 75 T AR PR L 8 A FH 7K B AN A S PR B4R o 1)
AR ASIREE T K S RN AR IX SR A0 7 25 2R 45 o Xt SR AT i /K B U AR TSR ARSI 7K
FEERAR, EEM AL KR AR IR, HEAER” FBSMEIR, EREET KR
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23] PR 3 RS DR (0 S M AR AN RO [, 7K R AR K D A = M T K B R A
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