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Evaluation method of water resource carrying capacity based on land use
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Abstract: There is a big difference in the w ater resources demand due to different land uses. In this paper, w ater resources carry

ing capacity in the H eilonggang Basin of H ebei Province w as assessed. In order to make the evaluation results more realistic and

scientific, a simulation model was developed using the system dynamics and an evaluation system of w ater resources carrying ca

pacity was constructed based on land use. T he com parison betw een the simulated and historical data show ed t hat the difference

is less than 10% . For a complex water resources carrying capacity evaluation system based on land resource utilization, the fit

ting results demonstrated that the model is capable to reflect the actual nature society system.
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Fig. 1 Constitution of water resources carrying

capacity evaluation system based on land use
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Tab.1 Equation of the main variables in the land subsystem

TR BEEX 2 BV JifEa

GbpP LU R L .7t GDP.K= GDP. J+ DT* GDPNZL.JK
GDPNZL  GDP fE#i K& R ¢t GDPNZL. KL= GDP.K* GDPZZL.K
GDPZZ1.  GDP K% T To w4 GDPZZ1.. K= T ABLE( Time)

JGDP ¥ GDP A .7t JGDP.K= GDP. K- STJJSS HWJJSS+ ZLIJXY
STLSMJ /KRR L 77 hm? STLSMJ.K= STLSMJ. J+ DT* (STLSZ. JK-STZZL. JK)
ZLIXY RO EIZ PR AL A .7t ZLJIXY. K= STZZL.K* DWJJXY

SBTZ My B A ¢t SBTZ. K= GDP.K* SBTZB. K
SBT ZB TR FE R EE S GDP LG T TN SBTZB. K= TABLE(Time)

STLSZ K ¥ 2R 1 0 R Ji hm? STLSZ.KL= STLSMJ. K* STLSZL* LMFGYX.K

ZRK HAH L DN ZRK.K= ZRK.J+ DT* KZRZ.JK
RKZRZ — AN ARHK G R [(JTNe ah RKZRZ.KL= ZRK.K* RKZRZR. K
RKZRZR  ANHHARMHKAE T TN RKZRZR.K= T ABLE(T ime)

CRK AN A DN CRK.K= ZRK.K* UR.K

UR W% T T UR. K= TABLE(T ime)

NRK VRPN A DN NRK. K= ZRK. Kk CRK. K
GDXQL  #fHh ki A J7 hm? GDXQL.K=ZRK.K* RJGDM ]
RIGDMJ  AS5BHh AR o hm? RJLXQL= Const

GDGXC  HHHufitT 2= A J7 hm? GDGXC. K= GDM J. K GDXQL. K
GDM J G R UNIRA L i hm? GDMJ.K= GDMJ. J+ DT* (GDM JZ. JKk GDM JS. JK)
GDMJZ M R n & R /(Jihm?2<aly GDMJZ KL= KFGDL.K
KFGDL  JFR#HHhE A /(Fhm?+a')y KFGDL.K= GDGXC.K* TKFXYG. K
GDMJS  Hrhimi b & R /(/ihm2+al) GDMJS. KL= XJSZGD.K+ TGHLMJ. K+ GDGYD.K

YDM J [75] b AT AR J7 hm? YDMJ.K=YDM]J.J+ DT* YDMJZ. JK

—

YDMIZ [l b i e R /(Jihm?+a') YDMJZ KL= YDMJ.K* YDMJZR.K
GDGYD  Hf okl AR A /(Jihm?>+a') GDGYD.K= YDMJZ KL* GDGYB

GDGYB el Thi £ EL 451 o TN GDGYB= Const

LDMJ L S:UNIApA 0 Ji hm? LDMJ. K= LDMJ. J+ DT * LDMJZ JK
LDMJZ kR R K& R /(Jihm2+al) LDMJZ KL= LDMJ. K* LDMJZR. K
LDMJZR AR BUG K A T T LDM JZR. K= T ABLE( Time)
JSYDMJ @i TN L Ji hm? JSYDMJ. K= JSYDM]J. L+ DT* XZJSYD. KL
XZJSYD g 5 M i #1 R /(J/ihm?+4a')y XZJSYD.KL= JSYDMJ. K* JSYDZL
JSYDZL @G KA C o4 JSYDZL= Const

XJSZGD G HG E B M b A /(J7hm2eal)  XJSZGD.K= XZJSYD.KL* XJSZGB* TKFYXJ. K¥ URYX. K
XJSZGB g e M o I b L A5 o T i XJSZGB= Const
TKFYX]  AIFRA IR, B v isgm - T ot TKFXYJ. K= Table(TDKFLY)

URYXJ 3B 28 00 B 1 6 1 b s T T URXYJ. K= Table( UR)

NYDMJ A& H#thim R A /73 hm? NYDMJ.K= GDMJ. K+ YDM J. K+ LDMJ. K
YDZMJ BT AR A / Ji hm? Y DZM J. K= NYDMJ. K+ JSYDMJ. K

TDZM] iR C /77 hm? T DZM J= Const
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Tab.2 Comparison of simulation with historical data of the main variables through the water

resources carrying capacity evaluation system based on land use

TEAE oA 2001 2002 2003 2004 2005 2006 2007 2008
UE=K(-VDIDN 901. 98 906. 49 911. 03 915. 58 920. 16 924. 74 929. 38 934. 03

MAH B SIVDIPN 902. 4 906. 9 910. 8 916.3 921.3 928.3 934.6 939. 2
P 75 ( % ) - 0.05 - 0.04 - 0.03 - 0.08 -0.12 - 0.38 - 0.56 - 0.55
{1 ¥LAH/ AT 917. 12 1027. 10 1212. 07 1490. 84 1803.92  2146.67  2554.53 3039. 89
GDP ViR VR oW 919. 50 1027. 55 1207. 82 1502. 18 1851. 67 2207. 74 2596. 60 3107. 21
i 7 (% ) - 0.26 - 0.04 -0.35 -0.76 - 2.58 -2.77 - 1.62 -2.17

5 B4/ 42, m3 2.47 2.46 2.16 2.16 2.16 2.16 2.17 2.19

B KE 5 4t/ 42 m3 2.51 2.52 2.19 2.14 2.11 2.25 2.19 2. 14
i 2 (% ) - 1.72 -2.22 - 1.4 0. 82 2.76 -3.93 -0.95 - 0.02

)i BLAB/ A2 m? 2.44 2.39 2.15 2.07 2.11 2.13 2.15 2.15

M KE Ji A5/ 42 m3 2.51 2.52 2.19 2. 14 2.12 2.25 2.19 2.19
i 25 ( % ) - 2.82 -5.23 -1.% - 3.26 - 0.05 - 5.48 -1.79 -2.05

Ui BLAf/ J7 hm? 76.76 76. 67 76. 49 76.35 76.21 76. 06 75.91 75.75

B AR Ji s/ Ji hm? 76. 43 73.78 72.59 72.16 71.89 71.63 71.56 75. 11
2 (% ) 0.43 3.85 5.37 5.81 5.99 6.18 6. 08 0. 86

] )i BLAE/ /7 hm? 22.22 2.45 22.68 22.91 23.15 23.41 23. 66 23.92
. Ji S48/ J7 hm? 22.24 2.89 23.35 23.83 24.22 24. 62 24. 89 25.09
W2 (%) - 0.08 -1.93 - 2.9 - 3.86 - 4.40 - 4.95 - 4.96 - 4.67
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