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Abstract

Based on the basic characteristics of water resources management, a Driving forces-Pressure-State-Impact-
Response (DPSIR) model with 26 related indicators is constructed by considering ecological environment
benign development, which couple with Principal Component Analysis (PCA) and Synthetic Weighting Me-
thod (SWM) to study the state of regional water resources carrying capacity evaluation for Chongqing city.
The results show that the evaluation model of water resource carrying capacity based on DPSIR model is
feasible, and the indexes selected are comprehensive and representative in the evaluation process. In the
process of weight calculation of the coupled evaluation model, the evaluation results based on PCA and SWM
have a similar trend of change, and the overall conclusion is consistent. The results show that the carrying
capacity of water resources in Chongqing has been continuously optimized and gradually enhanced in the
last 15 years, and the score reached the maximum in 2017, indicating that the protection measures have
realized the common development of the water resource with the economy, society and ecology.
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Figure 1. Sketch map of watersheds of Chongqing city
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Table 1. Evaluation index system of DPSIR model
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Table 2. Features and contribution rates of the main components

2. ERSTRFHEER ST E

N E EMS FEAEH TR /% ZITTTERE /%
Fl1 3.005 60.10 60.10
R5h
F2 1.439 28.78 88.89
F3 4.832 60.40 60.40
WA}
F4 1.968 24.60 85.01
F5 2.464 41.06 41.06
R F6 1.593 26.54 67.61
F7 1.339 2232 89.93
Al F8 3.478 86.95 86.95
F9 1.551 50.38 50.38
i) |57
F10 1.146 38.20 88.57

Table 3. Main component score, score weighted average and comprehensive score

=3 ERSES BOMNEHESEEES

4 W37 il R A i g
7A
U7

F1 F2 FD F3 F4 Fp F5 F(, F7 FS Fl F9 FlO FR FZ

2003 —-1.51 08 -0.75 -1.66 —-030 —-127 -1.26 0.45 2.50 0.54 -1.87 -1.72 -0.62 -125 -0091
2004 -1.30 043 -0.74 -1.04 -022 —-0.80 -—1.04 0.22 1.48 0.34 -1.72 -0.87 -125 -1.03 -0.78
2005 -1.13 -031 -0.87 -123 -0.01 —-0.88 —0.69 0.10 -0.24 -0.07 -129 -026 -1.09 -0.62 -0.74
2006 -125 -029 -094 -1.03 006 -0.71 -1.88 —0.53 —0.85 —0.08 -0.75 023 -087 —025 —0.54
2007 —0.60 1.42 0.06 —1.04 032 -0.64 -0.90 1.68 -1.64 —0.61 -039 053 -0.80 —0.04 -0.32
2008 —0.38 037 —0.14 046 346 —-0.68 —0.48 052 -1.02 -0.29 -0.03 -0.68 -099 -0.81 —-0.39
2009 -024 -135 —0.60 0.05 0.47 0.17 -036 -129 —0.65 -0.10 0.13  1.67 -042 0.77 0.07
2010 0.06 -1.14 -033 —0.08 0.65 0.14 041 -1.15 -033 -0.14 0.31 138 —0.19 0.71 0.13
2011 037 —0.62 0.05 0.12 0.67 0.27 048 -055 —0.17 —0.08 050 1.78 —0.12 0.96 0.34
2012 0.55 —0.68 0.15 0.36 0.43 0.38 0.70 —-0.70 —0.07 —0.08 0.68 —0.59 031 —0.20 0.18
2013 0.71 -1.02 0.15 0.41 0.52 0.44 072 =099 -0.10 -0.12 0.76 —0.75 0.55 -0.19 0.20
2014 1.01 1.24 1.09 0.69 0.38 0.60 1.28 132 -0.04 0.22 042 -0.53 0.92 0.09 0.48
2015 099 -1.19 0.28 0.99 0.29 0.79 0.83 -1.19 0.53 0.00 099 026 1.44 0.77 0.56
2016 1.30 0.85 1.15 1.43 0.09 1.04 1.00 0.77 0.33 0.19 1.08 —0.53 1.41 0.30 0.75

2017 1.41 1.43 1.41 1.58 0.09 1.15 1.18 1.37 0.28 0.29 1.18  0.09 1.72 0.79 0.96
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Figure 2. Weighted average curve for the score of the main component of each criterion layer
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KREKGHRMF R, SRRYTE 2007 FEt RGN, KEFEARBIPREZDamRE, EEMK
YEUE R B ) S BRI A, K Bk EIRWG K. Ss R B E FTE, AUE 2014 SRR T
B, 3 R 3 R DR T EE DS T AR A KK OB AR R AE 2014 54X 97.4%, 1 HABFE IR FFTE 100%. ik AT
LAY, EBOESIS T, BERTAHEIILES T, NRIREREHIGE, MEERGE. J5KAHEE, I
TR B, TEZR TP e 1 [F] ST /K BEs Rk ) a T RAFI 7 A K g o W REFRARAT RS AR, TEHE R
TRHEK LR B KIAAE T, GBS @ A, PRE AR5 5t Bk, SUEE ik,
£ 2008~2015 M N AR RS L5 A1 00 S —80,  YUHAER LA SR AR R 256 15 70 B s i B AR BE K,
PR T IEUR R /K B PR R 4 Tt A5 R B 9 B 6o AR v U 2 R ka5, 25 6 R I PR T /K R R 3R R R
R RLF, LS HENER 3 BINIEE, L6130 1E 2009 2 Ja 540 T-F57K-F UL .

43. ZEANEDWER

T2 R BT (AHP) 5 RV 70 B AT B AR AR AL ER G oW TH B, e 28 SRAF A U2 B K 25 B L 4
R 4o | 4 Arm, B R R MR SRR, BTy, 77, IRA S SR R R R B K
{170 2 N GDP. A HIKE . ERIUFHE . MR SR A KB R 2 4L 0.3333), MR R
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T R AR P A T SR IR DRI 4R L GDP A EE IR E A K, 3 H T 3 AR F PR T BURF R 7K B IR O
I AL S AE P ORI TN ORISR S S HEA ) LR DX 80T 7K B il A S8R I Tt A5
T B WU T 57 S A AR IO AR 15 L 5 LBZ IR Wik S B T A RO, TR TR R — 2 X,
WL T AL A N 5T, AZ R TS HE I 2 SR bR Z IR A 225K, P T R 22 3 AN
1T JE RO AT S 1O X 3K SR B8 0 PP A I SEI O E 3 T L AR R BURS DU R, R EVERIL T UM Shr
KR SR A R NE,  SEAARDL T OO T B3 P DX 3K B AR 3R 7T AN & B S5 ANHERA 1

R (@)X 4 T B FE AR R ER G B A e N R A BT 220 T 434 U 2 25 Fa AR P 4B S 3 DR T 7K B2 K
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Table 4. AHP and entropy weights as well as comprehensive weights
= 4. AHP MIEEENERGANER

HEN 2 izt AHP TIERPS e Y HE N Z LR

A5 GDP(X1) 0.4174 0.1941 0.4116
NV (X2) 0.0975 0.2101 0.1004

Xz 73 [ K 2 (X3) 0.2634 0.2079 0.2619 0.2076
NBI7K B e B (X4 0.1602 0.1970 0.1612
HAL GDP £R G /K& (X5) 0.0615 0.1909 0.0649
A2 K B (X6) 0.3280 0.1692 03119
A iE K& (XT) 0.2319 0.1445 0.2231
FEKH(XB) 0.0327 0.1073 0.0403
A FEK R (X9) 0.1065 0.1235 0.1083

77 0.3634
A IEHEK (X10) 0.0713 0.1156 0.0757
ABIBIFEK R (X)) 0.0479 0.1106 0.0542
J3 15 K HEIBU(X12) 0.1585 0.1267 0.1553
A s TS KRR 3) 0.0231 0.1027 0.0312
K BEEFI H 2 (X14) 0.1255 0.1649 0.1274
AR UK B IR A 2.(X15) 0.0664 0.1472 0.0705
Ji e IgAn{E /K & (x16) 0.0387 0.1607 0.0448

RE 0.2166
iR /K TR (X17) 0.2369 0.1691 0.2335
HEIHEWXI) 0.4071 0.1920 0.3963
KHBUKPEAER B KB (X19) 0.1255 0.1661 0.1275
T B 78 75 26(X20) 0.3333 0.2374 0.3299
TEKAE AR (X21) 0.3333 0.2632 0.3308

20| 0.1302
R KR K S AR 26 (X22) 0.1667 0.2631 0.1701
W2 (X23) 0.1900 0.2363 0.1916
VA K LR T AR (X24) 0.3121 0.3388 0.3123

M )37 LR % 5 GDP [ L1 (X25) 0.4885 0.3311 0.4871 0.0821
ARSI K L (X26) 0.1994 0.3301 0.2006
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Table 5. Evaluation results of comprehensive weight method of water resources carrying capacity in Chongqing from 2003 to 2017

< 5.2003~2017 FEXHKZFEARB NEEWNEENENER

FEf Uiyl &7 W& S e AT
2003 0.3943 0.3084 0.6163 0.0000 0.0628 0.3326
2004 0.3573 0.4278 0.5528 0.0492 0.2023 0.3724
2005 0.2916 0.4598 0.5210 0.1890 0.3387 0.3929
2006 0.2688 0.5117 0.0542 0.3737 0.4566 0.3397
2007 0.5264 0.5830 0.4243 0.4955 0.5258 0.5208
2008 0.4429 0.2516 0.4634 0.6178 0.2647 0.3860
2009 0.2685 0.8195 0.3765 0.6761 0.7907 0.5881
2010 0.3335 0.8059 0.5196 0.7407 0.7449 0.6323
2011 0.4425 0.8171 0.5490 0.8046 0.8255 0.6803
2012 0.4680 0.8045 0.5366 0.8654 0.3486 0.6471
2013 0.4681 0.8189 0.5437 0.8895 0.3286 0.6554
2014 0.7573 0.8302 0.7892 0.8008 0.3927 0.7664
2015 0.5159 0.8539 0.5751 0.9631 0.5926 0.7161
2016 0.7896 0.8707 0.6980 0.9909 0.4175 0.7949
2017 0.8850 0.8878 0.7619 1.0225 0.5688 0.8513

A5 AP, HERTT 2003~2017 oK SR AR R Rk s EAHES, 2017 FEiEERME 0.8513, BLEHIE 15
EHERTIKGEAS ) R RIERRES, HARGR GRS NS R -2, HI iz 2020 4, #
PRI /K BEIR AT LA B A PR i 2 R R R, BN A S BN EIRTT A5 KR F B RHIFE, (HATKE2
W WFRSRBSABUR . FERAADLE, A RERREREE X IBK SR AR S0 RAFIRGL. F ok, ZiARE
THRGREN, HRTHSEFRENKERERG O AR Ry, FHod A =22 3E F7K K3 IR R 40 1B R
W XA E R L T PR X B R T . KT E Y Ak T R AR K R IR T SR A —
.

4.4. FFRFERTEE DT

£ DPSIR BRHESE T, A5 Tl 0 Wik 5 Er S BUEVE A I ER & 4l REEAT XS b, LA 3 o i T3
IIBTET A RO, SR B A IEA T, X2 B R RO FE A AN IES . 05 CEFZR)ITH
NHIHNARRAEE R DR R SR BUEIE TR ROV KT, G5 RO IEAE . X AT+ 1 45 R
6 Lz ABL, H T2 it L KoK BHER BRI AT JE . 2003~2017 MR, PRI7 AN
19 2 (0 E R K RIS AR I SRR 2 B BRgE RS BOPER 1915 AP T 2005~2014 AR
K BHR AT SE M SR 519 70 B — ik WAL 3 AL, PR IERTEETR s 2005~2007 54570 37 16 IS Ik
ZE5t, W B HEN ZAFME R I, AUCIRESIRIRTE 2006 FHILBCRZE R, HIEEATEE Y, 2006 FHPKTH
B I 28 TR, MROKRIERIE 15 R KA, A4 R B AR SR R 10 5 — e s i K14k
WRUKFI A, AEPF 5048 2005~2007 SR 2HRFEE S . db i ml HEWr, U E R A MER & BUE
IEAEREATIRAR PP IR A SR A BT DR, (BRI T R & TH 55, B A R A A B —
Bk, SR AR o AR Y 7 BT
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Figure 3. Score curve of comprehensive weight method and principal component analysis
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