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Fig.1 The conceptual framework of building system simulation model

1 2010-2030
16 Table 1 Scenarios on the urban development system in Urumgqi from 2010 to 2030
%
18]
GDP
28.0 18.39 5.26 19.00 18.00 19.00 1.18
14.0 11.34 5.26 12.39 10.43 12.71 0.88
7.0 7.04 5.26 8.08 6.04 8.50 0.59
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Table 2 Scenario simulation results of major indicators on urban development
GDP
% % Yo km®
2010 243.03 234.71 303.76 1.49 44.86 53.65 391.36 343 0.563 7
2020 320.33 311.64 1 636.46 0.46 47.41 52.12 2229 385.69 0.656 9
279.28 271.71 884.96 0.85 49.49 49.66 1294 374.41 0.6182
260.59 253.52 596.76 1.27 49.63 49.10 884.7 363.78 0.594 2
2030 42221 413.76 8 895.62 0.14 49.68 50.18 12 691 433.7 0.922 6
320.94 314.52 2 605.62 0.48 54.04 45.48 4281 408.69 0.711 5
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Fig.2 The simulation results of population and GDP growth in different scenes
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Fig.3 The simulation results of urban development level 2030
in different scenarios 2358 m’ 1.17 063 m
3
Table 3 The simulation results of major indicators on water resources utilization
GDP
. . . . . w
2010 10.89 7.01 1.96 1.50 0.42 50.11
2020 17.37 5.33 9.25 1.97 0.81 41.52
13.24 5.33 5.37 1.72 0.81 41.52
11.42 5.33 3.67 1.61 0.81 41.52
2030 53.80 5.06 44.75 2.36 1.63 35.26
23.58 5.06 15.09 1.79 1.63 35.26
15.31 5.06 7.05 1.56 1.63 35.26
2020 16.17 5.03 8.36 1.97 0.81 37.50
12.42 5.03 4.85 1.72 0.81 37.50
10.77 5.03 3.32 1.61 0.81 37.50
2030 45.30 4.46 36.85 2.36 1.63 29.04
20.32 4.46 12.43 1.79 1.63 29.04
13.46 4.46 5.81 1.56 1.63 29.04
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Fig.4 The simulation results of water supply and demand balance in different scenario
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Table 4 The simulation results of water resources constraint

intensity on urban development
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Abstract Water resource scarcity influences economic and social development and the
relationship between urban development and water resources are closer in arid areas such as
northwest China. In this study the typical arid oasis city of Urumgi in Xinjiang province was
selected as a case study. Based on urban development and water resource system data a warning
analysis model was built using the program Vensim and different scenarios for urban development
water supply and water consumption were established. We found that differences in water
consumption were mainly affected by urban development and water consumption differences in
total water supply were affected by water supply scenarios and both these affected the balance of
water supply and demand. Water resources were strained to meet the demand of urban
development and had a strong constraint on urban development in various scenarios. Under
scenarios of inter-basin water transfer and water-saving consumption the water shortage in 2030
will be 5.17 x 10°m® and 30.15 x 10°m?® respectively under middle and high urban development
scenarios. Water conservation programs played a bigger role than inter- basin water transfer
programs on improving the water resource potential and the higher the urban development the
more obvious the effects. Expanding the city scale appropriately and accelerating the concentration
of population and industries will improve water use efficiency. Improving the capacity of water
supply through inter-basin water transfer will weaken the constraint intensity of water resources on
urban development.

Key words urban development potential of water resources warning analysis constraint
intensity oasis city Urumgi city
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