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Dynamic evaluation and diagnostic analysis for water resources carrying
capacity in Anhui province based on connection number
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Abstract: In order to quantitatively evaluate the overall status and the development trend of the wat er resources carrying capacity
in Anhui Province and diagnose the key indexes which made the system vulnerable, we used connection number method to estabr
lish an evaluation model for the water resources carrying capacity of Anhui Province, and used the set pair subtractive situation
to ident ify vulnerable indexes. In this study we proposed a new research idea. First, we evaluated the overall status of the water
resources carrying capacity. Second, we identified vulnerable indexes based on the evaluation results. Then we regulated the vulF
nerable indexes. At last, we re evaluated the water resources carrying capacity. The results showed that the comprehensive evak
uation grade of water resources carrying capacity in Anhui Province from 2005 to 2015 was near Grade 2 overload. Despite the
tendency of slow improvement, the carrying capacity was not satisfactory. After the vulnerable indexes were regulated, the eval
uation results improved significantly. T he evaluation and diagnostic methods and research ideas used in this paper can provide

technical support for the rational allocation and regulation of water resources in Anhui Province.
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Tab.1 The standards and weights of the indexes of water resources carrying capacity in Anhui Province
PR
Hb 2 TRZ B Bl B
A1 R) I SRR (2 27) (3 )
NBK B« (/ m3 21670 < 1670~ 1 000 < 1000 0.1332
IKBEIRERL PR x o/ (7 m® * km2) >80 < 80~ 50 < 50 0.1332
???ﬁ 04 MNP x5/ (m3 e al) 2450 < 450~ 350 < 350 0.105 6
TR 78 16 % x4 (%) 240 < 40~ 25 <25 0.0280
K NI H A K x5/ L <70 > 70~ 180 > 180 0.039 6
% KU JiJG GDP /K i x o/ m® <100 > 100~ 400 > 400 0.079 2
i R 0.4 JIC LMV IME 75 K & x5, m®/ J7C <50 > 50~ 200 > 200 0.059 6
§ %L%iﬁ ' NV wg/ (N e ki 2) <200 > 200~ 500 > 500 0.079 2
Iy P2 x o( %) <50 > 50~ 80 > 80 0. 063 2
P A FEE € B x 10/ (m3 * hnr2) <3750 > 3750~ 6 000 > 6000 0.079 2
fr AKBEIEIF R ZE 210 (%) <40 > 40~ 70 > 70 0.058 2
KB Y N GDP x 1,/ TG 224 840 < 24 840~ 6 624 < 6624 0.048 4
ﬁfﬁj 0.2 NG KHBOEFRH x5 (%) 290 < 90~ 70 <70 0.0288
F RS IRYJREDCIK TR x 1, (%) >95 < 95~ 70 < 70 0. 045 4
HBRHKE x 15(%) >5 <5~ 1 <1 0.0192
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Tab.2 Set pair situation of the connection number in years and the grade of water resources carrying capacity in AnhuiProvince

Ry SRR AL P 454 RTE AN A BB EXIREE ABLN
2005 0. 1328+ 0. 53607+ 0. 3312] 2.20 - 0.31 i 5 0.82 RS
2006 0. 1281+ 0. 41317+ 0. 4588) 2.33 - 0.47 i 52 0.72 SR S Fe
2007 0. 1643+ 0. 54217+ 0. 2936 2.13 -0.20 i S5 # 0. 88 TR S
2008 0. 1763+ 0. 65171+ 0. 1720] 1. 99 0.01 By 1. 00 (C4{EE:]
2009 0. 1563+ 0. 64801+ 0. 1957] 2. 04 - 0.07 s 0. 96 TR
2010 0. 1995+ 0. 68721+ 0. 1133] 1.91 0.15 B3 1. 09 T[]
2011 0. 1149+ 0. 64441+ 0. 2407] 2.13 -0.21 i 52 0. 88 TR
2012 0. 1291+ 0. 76531+ 0. 1056 1. 98 0. 04 EE] 1. 02 T I7]
2013 0. 1148+ 0. 5877+ 0.2978] 2.18 -0.29 i 2 0. 83 RS
2014 0. 1490+ 0. 85107+ 0J 1. 85 0.28 i [7] 1. 16 T[]
2015 0. 1656+ 0. 83441+ 0J 1. 83 0. 31 i I7] 4 1.18 T I7]

FHVPAR Farb (ELIE R IRk 10 6 3] 565 @ ANVP
WHREAIE j AN TR T2 Wby, AT 2] 2 s
2005- 2015 4% PEO FRPRIDE R K Jk ik B 035 (R
3), I FHIGEAE X #4n] 12 Wi U % 8 4% AR 7K R R
AR TG 591 e b, BD S 3 XK R A R
AN E IR & 3 AT AR = A0 45

3

b, &5 DX K B AR ) 350 (18 A, mI e
T YU DX K B AR 3 G 59 TR FR AR, 2K
PR AR T A g

H T i s DAL, B BAT AR PSR A, SR
P SO RPN LN EWIRFAN 11173 ]
2T B A X EE 7M. BT 45 AR N BK

Tab.3 Set pair subtractive situation of the connection number in years of evaluation indexes for water resources carrying capacity in Anhui Province

PG i b 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
NEB7K B i« -0.45 -0.77 -038 -0.44 -031 054 -073 -0.37 -076 -0.12 0.36
PRI s, -0.67 -0.8 -070 -0.74 -0.62 0.12 -08 -0.72 -0.82 -0.46 0.03
AN BIKER g -0.83 -0.79 -076 -0.07 0.45 0.43 0.43 0.27 0.41 -0.12 0.23
FE T 26 xg -0.64 -0.64 -064 -0.64 -0.64 -0.50 -050 -0.50 -0.50 - 0.39 -0.39
AN H A G K x5 0.49 0. 54 0. 46 0.39  0.32  0.24 0.21 0.21 0. 20 0.20 0.19
Ji76 GDP HI/K & « ¢ -0.68 -0.72 -028 -0.19 -0.20 0.06 0.28 0.41 0.47 0.60  0.59
J3 76 TP I E 75 /K & w -0.98 -0.97 -087 -0.81 -0.79 - 0.41 0.02 0. 04 0.15 0.28 0.28
NV xg -0.58 -0.60 -065 -0.67 -0.69 —0.70 -072 -0.73 -0.73 -0.74 - 0.74
WAL % 0.88 0. 87 0. 85 0.84 0.82 0.81 0.80 0.78 0.77 0.76  0.73
AR EE SR ¢ 1 0.05 -0.13 0.38 -0.24 -0.41 -0.3¢4 -017 -0.38 0.11 0.66 0.43
IKBHIEFF KR 5 1 0.85 0.88 0.82 0.77 0.75  0.83 0.30 0. 69 0.22 -0.75 0.82
A GDPxps -0.66 -0.57 -047 -0.37 -0.25 -0.05 0.10 0.11 0.13 0.18 0.24
N5 KA LR 2 5 -0.75 -0.94 -091 -0.67 -0.80 -0.79 -083 -0.76 -0.61 -0.52 -0.40
IKINBE R IKBUEFRH x4 -0.78 -0.81 -087 -0.62 -0.43 -0.24 -049 -0.67 -0.72 -0.53 —0.22
HEBSFKE x5 -0.84 -0.8 -08 -0.8 -0.8 -0.81 -062 -0.63 -0.61 - 0.48 - 0.49
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Fig. 1 The results of dynamic diagnostic analysis

of the water resources per capita

3
Fig. 3 he results of dynamic diagnostic analysis of the water

consumption per ten thousand RM B industrial added value
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Fig.2 The results of dynamic diagnostic analysis of the water

consumption per ten thousand RMB GDP

4 GDP
Fig.4 The results of dynamic diagnostic
analysis of the GDP per capita
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Tab.4 Post regulation evaluation results of water resources carrying capacity in vulnerable years in Anhui Province

4

EA [EEEIR S5l /E Y PSR RN R L ECIER o) /¥ PN JIEEXH BB
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3 [3] SAGOFF M. Carrying capacity and ecological economics| J].
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