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Evaluation of water resources carrying capacity of Fukang based on DPSIR and principal component analysis
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Abstract: Fukang city in Xinjiang province is faced with increasing scarcity of water resources and worsening ecology. Based on
DPSIR, we conducted fact or analysis of water resources carrying capacity (W RRC) and built a basic indicator system. Principal
component analysis was used to select the main indicators of WRRC and entropy weight analysis was used to determine their
weights. A comprehensive evaluation model was built to calculate and evaluate the WRRC of Fukang. T he results showed t hat
the selected 4 main indicators can well represent the basic indicator system with an accumulative contribution rate of 92 016% .
The WRRC of Fukang fluctuated between 0. 498 0 531 during 2006 2014. T he rate of decline was slow and the fluctuation
range decreased with time. Generally, the utilization has reached saturation. The increased use of agricultural water resulting
from social and economic development was a main indicator of the decline in WRRC. But the trend of decline was strongly re
lieved by the expanding groundw ater exploit ation and w ater resources management practices in Fukang.
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Tab.1 The selected basic evaluation indicator system for Fuk ang
H 4
i 2 FEE=
IE 2006 2007 2008 2009 2010 2011 2012 2013 2014
ISUNRN VPN 16.28 16.62 16.94 16.80 16.71 16.76 16.86 16.92 16.75
I IME Do/ (2T 4ty 5.45 661 8.61 10.23 14.15 18.04 21.89 23.06 26.06
FEAfabs D F M INE Dy / (2ot 4) 27.55 31.82 40.8 41.2 50.27 63.35 72.97 74.82 85.03
KRB NIIAEWN Do/ (TG &) 5680 6200 6776 7609 9206 10666 12236 13798 15 332
WA R AT SCECYRN Ds/ (JG+al) 8736 10280 11 600 12778 14 042 15449 17300 20307 24 355
X WEEMFEER P/ )5 hm? .15 090 1.21 2.33 287 270 2.58 2.74 2.60
W UREJHERE P ZFHEVAIE IR Po/ 75 hm? 1.59 154 1.36 1.63 1.41 1.90 2.24 1.97 3.04
fi FANHKE Py/ Ji md 14 000 16 693 18 216 27215 26 342 29 830 33318 34700 35 500
iﬁ Bl KE S/ Jim?3 9500 10043 9769 12982 13592 13520 12000 9500 7 567
i HRAKIFRE Sof Ji m3 5800 6850 8447 14000 17 261 19 870 21000 22800 24 133
o CREHEES i
AEPKBHR R S3/m? 1966 1926 1839 1905 1914 1754 1743 1696 1713
ERKE S4/ mm 191 291.80 126.70 242.70 208.20 255.20 178.10 231.50 173.90
SMARRR I T3 R KALRENE 11/ m 0.05 130 0.33 0.91 0.25 031 1.04 1.22 0.90
LN LIEMTA R/ hm?2 1840 2582 2890 3757 1932 2420 1553 2200 3013
Wi RiFEAR R BTG KBTI FY R o/ hm? 580 1800 4314 11473 5000 7800 5700 4200 3 400

IR RS8N oy SERE HER WS4 R/ Jio6 8000 10 000 12 000 15547 35497 20014 60679 60 111 144 557

T RAEEE R ) 2006 4E- 2014 4ECE JET E RE GRS R BGTATRN2007 45— 2015 ECHSEG0HE 4 2007 4F- 2015 4E (8BRS (B JE i /KRR Al
AR JR Pl B8 5515 S A TT e A VR B R T R I M R S, A3 4 4 TE B0 SR R A MR B 2

2 2006 - 2014
Tab.2 Component score coefficient matrix of Fukang during 2006 2009

FR 2006 2007 2008 2009 2010 2011 2012 2013 2014
Fi - 12.9093 -9.70372 -7.09595 -3.03426 - 1.776 47 2.814 598 7.573 019 9.637 489 14.494 57
F,  -3.39489 -1.07114 -0.7781 4.296 783 1.697 33 2.828 529 0.147 618 - 0.24578 - 3.48037
F3 - 1.54702 2.274 898 0. 430 695 1.913983 - 2.25072 - 1.15042 - 1.123 65 0.493 153 0.959 075
Fy 0.268 836 1.850707 - 2.49457 - 0.68812 0.082 775 0.505 194 0.330 376 0.864 428 - 0.71963

AN GEE W76 AT A AR L F 7K 2 55 0Ksh F1 48 7 b
WA BB E A, =T Q 79, 3 HAEM N /KARE
febr BT IER] T 0 969, , R IR SL TR
JRI)E 73K B)) T X6 K S I8 1) KRBT R R 26 2
FR AT IR B BT K I TR AN SR AR A AR R
SR TEAH OC, B 7l 0. 965 F1 Q 749, A I
ST Hb DXCRMVTE B B 1% O 28 3 E R 5 24N
T3 BRI R R M IE A 56, FATECRN 0. 902, S Bt
TN 7K B AR 10 A Ak PR IE TR B 56 4 35 Ry

1 2006 — 2009 EAE LR /K A R /K A7 B TR ASE FRbs S0 5R I 1EAH
Fig. 1 Comprehensive scores of water 5‘!%, FrE 528 0 912 A1 Q 709, BT HAR KAt
resources carrying capacity in Fukang during 20062009 %D}\%’@}B ZjJ;H‘f@—Fﬂ( ﬁ‘/—g E,(J E&ﬁ R %EJ:I% *R ?f l:tj, TE

RV 7 S AR AT DL A S 2K IXRIAR OGOk &8 AR AED B /b, BRI BOK, SRS B Bk, 4 4
(£3). EREW:FE 1 ERNEE— s EBGH, 5 2 AE RS BERANO. 31352, KY
(B IR JE R AT SCRCUSONSE IS D4R Ar 3 FEDS A XAV T RR BT, Sk R K &
T, BIFE Q 97 LA BRI KT 0 99, RIRMAEMR R (022 B SEKIRS M I8 3R, i A B 90 1 7K E R
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TR 3 /K R AN S i, 389 7 /K BRI R 7 38005
FRF, 25 1 A F R BB E 9% L ik F
Q 27109, FREFL G K X 7K TR 75 3K 19 e J1 A B
80, [ B IR I Hh R KO SRAEN &, AR K
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Tab.3 Matrix for the principal components
F RS
Fy Fa F; Fu
HAE D, 0.493  0.265 0.608 - 0.060
Al D, 0.999  0.020  0.000  0.005
BN D 0.994  0.000 0.043 - 0.028
LA RN IIAEUN Dy 0.996 - 0.062  0.017 0. 026
R R ASZ I Ds 0.972 - 0.144 0. 140 0. 004
RV Py 0.799  0.550 - 0.009 - 0.027
LT Py 0.838 - 0.374  0.048 0.023
Al K& Py 0.951  0.234  0.158 0.091
K& S - 0.148  0.965 -0.055  0.078
R AKIFRE S, 0.969  0.231  0.037 0.035
ANK B S5 -0.934 0.019 - 0.070 - 0.085
EREKES, -0.151  0.260 - 0.078 0.912
P35 R IRAL R 1 0.357 - 0.270  0.359 0.709
HENTIHERTmA R, - 0.132 - 0.061  0.902 0. 092
BT AT K REM T AR R o 0.150 0.749  0.589  0.059
ACH] A BERNA SBL 0.858 - 0.395  0.071 - 0.094

BRI R;

SRR RGN, K13 bR(D ) A19RE) T3 3645
(P) Eitw ] A3 AR AR 3 AE L A WE K
LoD RN AL 2 BED I 77 R (75 7K ] AR
K BRI, SE KRR ) Bk B2 N R
FaF o RN, D 7 2 K B R TR B3
TIRTTRAE i S) LS N S B 1 1 3G A0 5 7K R
RSB (R ), XK BRI 2 T 32T 1R
P, %% 1 AR T BRI IE FE AN S S IR L. (B2 AE
VAL PRI AU RS BRSO AR R, S R
IKI IR KRG =3 B0 RIS [N
PEAS TR, DAL 2 ANTT RREE

4

(1)K A DPSIR B @7 T a8 H va X B R T
[R7K BER A B ) Z R /PP e Ak &, 46 13 MR
s SR 3 a3 4 b idons 48R 4T B, SR AL
Mz 25 PR RS, X6 2006 4 - 2014 4 1) K 5
AR THAT TV . BHFL A RSLIRIE T 4 A FE i,
LTIk N 92 016% ; B BGE T ERIF 4 M FE

AR T HIAUEE 43 8 Q271 09.0. 313 52.0 263 &6
FTQ 151 53; B3 BREH 2006 - 2014 47K
TR 1A VE B AE O 498 4~ Q 531 22 0] 50,
SR GG B, I BN PR S5 R 2 R R TTI
TR B R A FH BA AT BURHAIE o

(2) 35 B E B TR AT LLE Y, B T b
M2 KRR 1, B R AN R A A AR
FARE F5 K&, e FEUK SRR J73e4k TR F 2
SR bR; A T R K BEIRME 75 7, AW KT
KR &, FH R T HET 157K FE MR, X 5 AN b =
“ TR XK BEIR R G (R TR T R e
W T — o th 22T R K BHIR RS ME JT.
R i Kl R 7K gl s R A AT RESE 1)

(3) WIFFE X PN i ZK AN 2K RIS .22 s Ak,
ANTR] 7K BEUR T R A AR O b RV AR AS R4 A
IR R AN R A [, H AT B JYE X
/K B2 EH et 202 T8 — %, BiXt B &
Febr it AT 3 B AL A & B e, DUESEAE
BRI LR, Kok - B - HELF1ERN—A
56 R, CRAT LK R Gu i AR 5 2 4 5 A
AR RSN EZNK R, 456 H RE 5 K O
7 SRR SR RE ) 5 R 3R, R 8 o B 4R I 4 A,
A e S K B I A R R A T
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