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Fig.1 The administrative division of study area
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Table 1 The evaluation indexes and evaluation standard of water resources carring capacity

R4 PR IRARCRAL) T _ ARG _
99 859 —f& Lgi Ci
s Cu NIRBEU E(m) 0.2017 <500 500~1700  1700~2300  2300~3000  >3000
gﬁ% Cn KB R LG4 (%) 0.3512 <55 55~65 65~75 75~85 >85
Ci IKGEIFTT RN #(%) 0.4471 >60 40~60 20~40 10~20 <10
Ca N E(AN/10'm?) 0.2763 >50 20~50 10~20 5~10 <5
o Cn N FEK (%) 0.1634 >15 10~15 10~6 6~2 <2
sz Cx WA 7K E B [m/(d s N)] 0.1841 >310 230~310 160~230 80~160 <80
Ca AN A S 7K E B [m/(d s N)] 0.1735 >110 80~110 50~80 20~50 <20
Cas WL (%) 0.2027 >80 60~80 40~60 20~40 <20
Cy A GDP(J5 0) 0.1396 <0.5 0.5~1 1~3 3~5 >5
s Cs BRI L (%) 0.1445 <20 20~30 30~40 40~50 >50
- Cs Al GDP LL (%) 0.2699 >30 20~30 15~20 8~15 <8
C Ml GDP (%) 0.2418 >75 65~75 55~65 35~45 <35
Css El 7K B 52 4(%) 0.2042 <55 55~65 65~75 75~85 >85
(o LR 1 4 (%) 0.1655 <10 10~20 20~30 30~40 >40
Co M AR (%) 0.2436 >20 10~20 3~10 0~3 <0
A Cs K ARFEZ(%) 0.1361 <60 60~70 70~80 80~90 >90
C4 Cu T RIRE O 0.2241 >15 10~15 8~10 5~8 <5
Cis TR IE A3 4 (%) 0.1182 <60 60~70 70~80 80~90 >90
Cis 5 7K A B (%) 0.1125 <50 50~60 60~70 70~80 >80
K2 BERBRGUKRBEABRIRI
Table 2 Subsystem water resources carrying capacity in different year
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Fig.2 The spatial distribution of water carrying capacity in 2008
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Table 3 The area ratio of water carrying capacity in 2008

ARG IE AR R 9 By Ml o G
TR L (%) 472 1631 2781 3723 13.93
5 A ) 8 AR R R K B U, K T U B IR A R

U, 3K 2 X3l ] Bf A 2 A S TR M R AR s, T
v 7K 7K P55 v BRI A X 380K 2 U5 2k 2 i ) 3
IR R T AR a1 K
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K R 53 HeiE F0 e VRN Fi broxd Rk Y -7
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Table 4 The highest sensitivity index of different
subsystem in 2008-2012
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Table 5 The designing of optimal water utilization in pastoral area

5 C1 C2 C3 c4

M-1 Ci+1.5% Cy510.5%, Cost1.0% Ci+1.0%, Cit1.5%, Css+1.0% Cit1.0%, Cist1.0%
M-2 Cis10.5% C51+0.5%, Cost1.0% Ci3+1.5%, C34+2.0%, C35+2.0% Cit+1.0%, Cist1.0%
M-3 Cist1.0% C5+0.2%, Cy51t0.5% Cs+1.5%, Csu+2.0%, Css+2.0% Ci1+0.5%, Cist1.0%

T oot 1.5%3 718 Coa FHat 1 St f5e ™ 6 1) /K B8 U7 PR FEE RIS /K B A 23 DS M 1 R GE, AARIZ R AR A2 B — £8P LUK B In (ki

) 1.5%HI AR08

K6 MUFARBRBEATNER (%)

Table 6  The forecast area ratio of water resources carrying capacity in the future (%)

VIS VS Sy 99 559 — B i

M-1 20154F 5.57 12.56 37.55 27.55 16.77

2018 4F 4.44 11.07 38.31 28.16 18.02

2022 4F 3.13 9.2 39.26 29.3 19.11

M-2 20154F 5.64 12.92 36.59 28.96 15.89

IR LE(%) 20184F 5.16 11.86 37.51 29.37 16.1
2022 4F 4.82 10.43 39.04 30.54 15.17

M-3 20154F 5.35 12.38 38.12 28.01 16.14

20184 426 10.51 40.07 29.4 15.76

2022 4F 2.98 8.66 4291 30.86 14.59

@O IKFIEBE X AKFIRREBE ST, P50 1930 X R 2R REm S 5 E 3 K S5 L K, 2009
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Fig.3 The spatial distribution forecast of water resources
carrying capacity in 2019
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The Optimal Water Utilization of Damaoqi in Pastoral Area Based
on Water Resources Carrying Capacity

LONG Yin-hui, GUO Zhong-Xiao, LIAO Zi-long, XU Xiao-min, JIAO Rui, LIU Hua-lin

(Research Institute of Water Resources for Pastoral Area, The Ministry of Water Resources,
Hohhot, Inner Mongolia 010020, China)

Abstract: According to the feature of diversity and dynamic of water resources system in arid grassland area,
the water resources carrying capacity model is established with Geographic Information System technology,
the carrying capacity and its influence factors are evaluated in different spatial and temporal scales. The re-
search results show that the water carrying capacity of Damaoqi is at general level from 2008 to 2012, and the
area ratio of the stronger carrying capacity level of water resources is 37.23%. From the calculation results, it
can be found that the lower rainfall makes the decrease of industry producing water consuming and ecological
water consuming. The sensitivity analyzing results reveal that the available water resources ratio is the main
factor to change water resources carrying capacity in water resources system itself, population density index
and urbanization index are the two key factors to restrict the social carrying capacity system, and GDP of agri-
culture is the vital factor to control the economic carrying capacity system. Based on the present evaluation re-
sults of water resources carrying capacity, three different development patterns are designed for optimizing the
water utillization of Damaqo in pastoral area. The calculation results indicate that the development pattern of
the most strict water resource management is so stricter that the water resources carrying capacity would not
been improved effectively, and the development pattern of steady construction of water saving society is the
best way to promote the sustainable development of economic, society and ecology in Damaoqi in the plan-

ning year.

Key words: water resources carrying capacity; GIS; arid grassland area; water utilization in pastoral area



