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Table 1 Evaluation indicator system of the carrying capaciy of water resources

%35 F5 W R %9 Fg A iR
Type No. Evaluation indicator Type No. Evaluation indicator
8% 340 FEABKRRR (o) TKRAKEH ARIU=HT KR ()
Water resources 1 Annual water resources Water 6 Water requirement for 10000
condition per capita requirement yuan of industrial output value
2 KEFEAMAER(%) 7 A% 15 U B B (m®/ o)
. Water use rate Quota of crop irrigation
HeBH &G . AT ERAKEREL
Social and economic 3 A Di’?(ﬁe/k_m ) 8 Quota of daily water comsuption
condition Population density per capita in urban area
ASLALFH(T) 7K BB (10 )
4 Industrial output value 9 .
. Modulus of | water reqy t
per capita ( Yuan)
7 %
. EBIFBRAK(%) 4K MK (10°m k)
4 Ecology 5 Water use rate of 10
. Modulus of annual water supply
ecoenvironment
%2 ARFERKH MRS
Table 2 Criteria for grading the carrying capacity of water resources
i) 14 2% g 1% S 1% 2% 3% 4%
No. Grade 1 Grade 2 Grade 3 Grade 4 No. Grade 1 Grade 2 Grade 3 Grade 4
1 > 2200 2200~ 1700 1700 ~ 1200 < 1200 6 <50 50 ~ 100 100 ~ 150 > 150
2 <15 15~ 30 30~ 45 >45 7 < 200 200 ~ 400 400 ~ 600 > 600
3 < 100 100 ~ 150 150 ~ 200 > 200 8. < 100 100 ~ 150 150 ~ 200 > 200
4 <2000 2000 ~ 4000 4000 ~ 6000 > 6000 9 <2.5 2.5~5.0 5.0~7.5 >7.5
5 <20 20~ 30 30~40 >40 10 >7.5 7.5-5.0 5.0~2.5 <2.5
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Table 3 Indicators of each scheme
i % - Scheme 1 77 ® - Scheme 2 Ji® 2 Scheme 3
edicator e — = E— = e wE=
Scene 1 Scene 2 Scene | Scene 2 Scene 1 Scene 2
3
FAH KRR i (') . 2386 1530 218 1362 1964 1108
Annual water resources per capita
7K BRI FH % Water use rate( %) 18.47 28.80 19.87 32.36 22.44 39.78
A #E Population density( A/km’) 167 167 167 167 167 167
AﬁJI!kF{E(YM) X 5141 5141 5141 5141 5141 5141
Industrial output value per capita
EBFRAKE%R) . 22.28 34.81 23.27 37.27 24.96 41.84
Water use rate of ecoenvironment
FHRRTH AR (')
Water requirement for 10,000 yuan of in- 7 70 70 70 ' 70 70
dustrial output value
302
ﬁtf‘ﬁ%ﬁ&ﬁﬁ@ /hm?) 465 465 45 465 45 465
Quota of crop irrigation
A AT EERAERL)
Quota of daily water comsuption per capita 195 195 195 195 195 195
in urban area
302
R BRB (10 k) 7.41 7.41 7.41 7.41 7.41 - 7.4
Modulus of | water requi
3002
A RBR 10w/ k) 7.39 7.39 7.26 7.26 7.23 7.23

Modulus of annual water supply

T AS VR RT3 UL T DK B B AR A K B x U U T A 0 - 51K T A KRBT L
e aE T WK U R R/ SR e L A O kK T SRR SRRt F O K B AR T R K BT R

Note: Calculation method for indicator values: Water resources of the lower reaches of Jiudianxia dam: Water resources per capita of the whole river reaches

x population quantity of the lower reaches of Jiudianxia dam — water diversion; Water resources per capita of of the lower

hes of Jiudi

ia dam / populati
ter resources of the lower reaches of Jiudianxia dam.
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hes: Water of the lower

quantity of the lower reaches of Jiudianxia dam; Water use rate: Water supply of the lower reaches of Jiudianxia dam / Wa-

TW-EFRKE REDEREH . B ABBHES
AAESR FERKEEE FHRABEEHSTFRR
C,#mME RIEY T =708k, X 8k Ji i T ¥ 19K
RE AR N FRHETES

1) B FB AT



F2 8 /NN K B IR AR ER ST AT 90 PO B R Y O K g A 179
- N N, N, N, N, 7 poC (0.3000)
C, (2200,3000) (1700,2200) <(1200,1700)  0,1200) c, (5.60)
C, (0,15) . (15,30) (30,45) (45,60) c (50.300)
C;  (0,1000  (100,150)  (150,200)  (200,300) ’ ’
c, <1000,8000)
C, <(1000,2000) <{2000,4000) <4000,6000) {6000,8000) c, (5.60)
Ry = | Cs (0,20 (20,30) (30,40) (40,60) Rp = c (0.200)
cs (0,50 (50,100)  (100,150)  (150,200) 66 <50’ 500}
C;  {0,200)  (200,400)  (400,600)  {600,800) c7 o ’300>
C; (0,100  (100,150)  (150,200)  {200,300) : ’
Cy (0,15)
¢, {0,2.5) (2.5,5.0) {5.0,7.5) (7.5,15)
[ Co  (7.5,15)  (5.0,7.5) (2.5,5.0)  (0,2.5) . - G (015
BHE—Z EAFER=ZAHFRYT R, .R,.R;:
( 0 92 [ 0 qz2 ] i a1 9z
C, 238 1530 ¢, 2218 1362 C; 1964 1108
C, 18.47 28.80 C, 19.87 32.36 C, 22.44 39.78
C; 167 167 ¢, 167 167 C; 167 167
C, 5141 5141 C, 5141 5141 C, 5141 5141
R, =| Cs 22.28 34.81 R, =| Cs 23.27 37.27 Ry = | Cs 34.96 41.84
Cs 170 70 Cs 70 70 Cs 10 70
C, 465 465 C, 465 465 C, 465 465
Cs 195 195 Cs 195 195 Cs 195 195
C, 7.41 1.4 C, 7.41 7.41 Cy, 7.41 7.41
L Ce 7.39  7.39 ) L Cy 7.26 7.26 L Cy 7.23 7.23
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Table 4 Calculated values of factor weight

HH 1% 3 — Scene 1 5% - Scene 2

Item q P B q P 8
(o 0.050 0.021 0.043 0.098 0.112 0.122
C, 0.100 0.043 0.081 0.050 0.076 0.057
C; 0.100 0.240 0.143 0.095 0.172 0.122
C, 0.150 0.174 0.154 0.139 0.099 0.134
Cs 0.100 0.040 0.082 0.136 0.128 0. 140
Cs 0. 100 0.105 0.105 0.100 0.069 0.087
c; 0.150 0.115 0.138 0.137 0.057 0.118
Cs 0.100 0.105 0.101 0.093 0.072 0.087
Co 0. 100 0.069 0.091 0.095 0.059 0.078
Co 0.050 0.088 0.062 0.057 0.096 0.055
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Table 5 Evaluation results under different schemes and different scenes

N N, N, N, N, N o Jo i Jo J’
#gk) ER—Scenel 0.918 1.038 1.085 0.964 1.085 3 2.743 3 2.723
Scheme !  §#— Scene2  0.875 1.026 1.130 1.021 1.130 4 3.010 3 2.968
Fg2 THR—Scenel 0.911 1.065 1.091 0.961 1.091 3 2.759 3 2.727
Scheme 2 4§ — Scene2  0.882 1.031 1.142 1.025 1.142 4 3.114 4 3.004
#ige3 RB— Scenel 0.924 1.078 ° 1.089 0.964 1.089 3 2.781 3 2.779
Scheme 3 {48 — Scene2  0.835 0.101 1.122 1.052 1.122 4 3.203 4 3.090
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Study on relationship between land use and terrain factor based on DEM
——Taking Zhangdigou small watershed as an example

HE Jing-ying', ZHANG Tong-yan', LI Guang-lu', ZHOU Mao-ling’
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Water and Soil Conservasion Working Station of Yangxian, Yangzian, Shaanxi 723300, China)

Abstract: Based on remote sensing data and DEM data, we studied the distribution characteristics of land use in
the condition of different terrain factors by introducing the terrain distribution index and the comprehensive index of land
use degree, and then analyzed the Kendall double parameters correlation, revealed the relationship between land use and
terrain factors in Zhangdigou small watershed. The results showed that the distribution of land use in the watershed is ba-
sically in accordance with natural laws. Human activities are mainly on the lower altitudes, gentle slope and inclined
land, and most in the shady slope and semi-suny slope. Elevation, slope gradient and slope aspect have significant influ-
ence on the distribution of grassland, woodland and construction land, but little influence on that of farmland and or-
chard. Based on the actual status of the distribution pattern of land use, suggestions about optimizing land use structure
for the hilly region in the upper reaches of the Danjiang River are put forward. Though the terrain of hill top area is flat,
but due to poor condition of water and sunlight, the cultivated land there should be returned to woodland or grassland in
order to reduce the soil erosion; the slope farmland should be renovated and the ditches be controlled to protect the land;
the distribution of the crops should be adjusted according to slope aspect and sunlight conditions.

Keywords: DEM; land use; terrain factor; small watershed
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Improvement and application of extension evaluation method for
carrying capacity of water resources

XUE Xiao-jie, HUANG Si-xia, ZHANG Ze-zhong
( Key Lab of Northwest Water Resources and Environment Ecology of MOE at Xi’ an University of Technology , Xi'an, Shaanxi 710048, China)

Abstract: The selection of the index system and the index weight is the key to the accuracy and depth of the model
to evaluate the bearing capacity of water resources. Asymmetric close to the degree of extension evaluation method is pro-
posed based on asymmetric close to the degree of centralization and thick heavy extension evaluation model, which solves
the the problems of the failure and weight selection in the application of extension evaluation method to water bearing ca-
pacity . Game theory is used to objective weighting method (entropy) and subjective weighting method (AHP) for integra-
tion, making sure the deviation between the overall weight and a single weight vector is smallest, and the integration of
the multiple participants favorite in determining the weight of law eliminates the one-sidedness of single weight method.
The improved model is applied to the evaluation of water resources carrying capacity of the Taohe River. Compared with
the evaluation results of the original one, the improved model integrates the favorite weight of multiple participants, which
makes the evaluation results more possible to achieve win-win situation.

Keywords: water resources; extension evaluation; weight; game theory



