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Dynamic variation analysis of water resources carrying capacity
in Xiamen City based on rough set theory and BP neural network
GUO Xiao ying'>™, CHEN Xing wei'* ™2, CHEN Ying'*'™2 WANG Ren''
(la. College of Geographical Science, Fujian Normal University, Fuzhou 350007, China; 1b. I nstitute of Geograp hy,
Fujian N ormal University, F UZH OU 350007, China; 2. Fujian Provincial Engineering Research Center for

Monitoring and Assessing Terrestrial Disasters, Fujian N ormal University , F uz hou 350007, China)

Abstract: Evaluation of water resources carrying capacity is the foundation of regional ecological environment construction and is

important for determining the direction of socioc- economic development. In the paper, redundant indicators were screened by the

rough set theory, and then the reduced index system was served as input to the BP neural network to evaluate the dynamic

change of carrying capacity of water resources in Xiamen City. Based on t he investigation of water resources and related influerr

cing factors, the evaluation index system of water resources carrying capacity w as constructed from four aspects incduding w ater

resources system, economic system, ecological system, and social system, and the dynamic change of water resources carrying ca

pacity in Xiamen City from 2000 to 2012 w as evaluated. The results showed that the water resources carrying capacity in Xiamen City

was weak and unsustainable from 2000 to 2004; was weakly sustainable from 2005 to 2010, indicating incompatible status between socio

economic activity and water resources; and was improved from 2011 to 2012 to reach the sustainable status.

Key words: w ater resources carrying capacity;rough set theory; BP neural network; Xiamen
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Tab.1 Evaluation index system of water resources carrying capacity in Xiamen City
H b2 HE 2 Sehi 2 sabrit 5 )

) NI AR m? K UL B A TR
n CoH KRR/ (104m3 + knr?) oK e X 5T "
BUKEEAS Cy4E R K i/ mm R K +
CaAFRIETFRFVI (%) ok A K R -
A €51 76 T i P A Tk Tl -
5 R CoA BT K R o AR A A TR -
i C2 A\ GDP/ 76 GDP/ ¥ AE A 135K +
% ok A BHIN TE RN R RSB .
" CotFra KR (%) e KA F i Bt K R R
x By A RS Co GALBL (% ) AL S TTBY BT A "
Cu N BV K HE B md S K HEMOR AR A D% -
Cro DI T ST BRAAL (% ) R CYNCIY TUNE ;
Bk ARG Cy NEE/ (N hnr2) WAL RN/ E AR -

Cu NH HRMK (%)

Cis LA HACGERY (m3 = dt = A1)

PANE I b SN R Y oy e
AR KA N1/ 365 K

T BAR AU TS T GE v AN T K B A« + 7 ok IE R R, BVEC(EDBCR, K RO BER; © - 7 Rk SO RS, BUEDBOR, 7K BER B S .
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Tab.2 Reduction results of indicator system by rough set theory
HEI 2 % @ vk Ja T IS B 24 i 1tk TR B
BUK B R % €1 G Cs Cy F(Ca)> f(CU> f(Ca)> f(Ca) / € G CsCy
B 2R R Cs f(Ce)>f(Cs)>f(Cs)>f(Cq) Gy Co Cs Cs
B:AEA RS G Cy Ciy S(Co)>f(Cn)> f(Cn) / Co Cio Ciy
Bt R4 Cia Cia Cis f(C)> f(Cr2)> f(Ci)> f(Cis5) Cp Cio Cis Cis

FEAL T B MRS TN f ZEAH 2 8], KW PRI B R, 2

IR I3 BE ORGP K BRI, 2 K BE U A 44 4

:10,0.2) FIR

IK BRI AR AT AT B IR AR, N R B S HUK BE
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Tab.3 Classifications of water resources carrying capacity indexes in Xiamen City
) AR A& A 7K 2 597k % FHA R EREE
RiEizea
[0.8,1] [0.6,0.8) [0.4,0.6) [0.2,0.4) [0,0.2)

Cy NI IR P m3 22 000 >1850 >1 700 >1 100 < 1100
CoBE KB (10* m® » km™?) 260 245 230 215 <15
CyER K/ mm >1500 21000 2600 2400 < 400
CORBIRIT KA (% ) <15 <27 <40 <52 > 65
CsJ7 76 TV 3 i FH 7K 2t/ m3 <70 <90 <110 <130 > 130
Co AR H T35 FH /K 5/ m® <300 <400 <500 <600 > 600
Ca A RSBl TG 212 000 29 000 26 000 >3 700 < 3700
CotFV5 /K AL B (%) >80 266 >54 242 < 30
Co BB HH %) >35 >32 >28 24 <20
Cu NBIEF KHEBCE (m3 s A0 <40 <60 <80 <90 > 90
Cro XA (%) 290 >80 260 240 < 40
Cu N1 EARIBKZE(%00) <5 <8 <10 <12 > 15
Cis ZEXGHACEH (m3s d1e AT <100 <120 <140 <180 > 220

R A8 DA B 5 T R SR PP A S5 0 b, SR AT B AL
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x; "= rand(nk)(a;*~ b*)+ b;*
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Fig. 1 Evaluation results of water resources carrying capacity

in Xiamen City between 2000 and 2012
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