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Abstract

The water resources allocation is an important means to solve the problem of uneven distribution of
water resources in time and space. However, there are few studies on the effects of time scales on water
resources allocation. The effects caused by the variation of time scale are often ignored and lead to
underestimation of water shortage risks in water resources management. IRAS water resources alloca-
tion model which can adjust the time step flexibly to adapt to different time scales, is employed to the
middle and lower reaches of the Hanjiang River basin as a case study. There are three types of time
scales (year, season and month) to be chosen for discussing the effects of time scales on water resources
allocation. The results show that the effects of time scales on water resources allocation mainly depend
on water resources conditions and the regulating capacity of the water system. Water shortage is few to
find in all three-time scales if the water resources are enough to satisfy the water demand. However, the
effects of time scales on water resources allocation are more sensitive in areas with water shortage and
weak regulating capacity of the water system. As the variability of water inflow and demand water can be
smoothed at long-term scale, the water shortage ratio at long-term scale is lower than that at a
short-term scale. The results of the study have not only analyzed the effects of time scales on water re-
sources allocation, but also warned the risks of water resources management at different time scales.
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Figure 1. Framework of the IRAS model
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Figure 2. Calculation diagram of water supply discharge of the main reservoir
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Figure 3. Spatial distribution of computing units and reservoirs in the middle and lower reaches of Hanjiang River basin
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Figure 4. Schematic diagram of the middle and lower reaches of Hanjiang River basin
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Table 1. Annual off-stream water demand in the present and planning years (100 million m®)
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KA AKX WA R K RA A=K BRK
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Table 2. Regression coefficient of every type of water use in the Hanjiang River basin
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i H I8 N A S K AR K WA R K R AEFE K
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EPEESA4 1 0.6 0.7 0.4
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HiL X AR BRK BN 0.7% 2.59%. 5.39%5 1.19%. 3.27%. 6.34%, ¥R R 465 m BTt .

Table 3. Total water scarcity in the middle and lower reaches of Hanjiang River basin (10,000 m?*)

3. DRI T X SR BRI (T m’)

KA I IR RUE TiH AR A AR A EEEL) MBS A BOK
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ok <0.01% 0.66% 1.23% 0.94% <0.01% 0.70%
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2010 %
ok z 0.43% 5.44% 2.16% 3.39% 0.28% 2.59%
ok 1045 40,016 37,087 78,148 3532 81,680
H
oK E 1.88% 8.86% 6.01% 6.95% 0.90% 5.39%
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Table 4. Water scarcity in every city in the middle and lower reaches of Hanjiang River basin (10,000 m®)
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Figure 5. The process of water inflow and water demand in Jingmen city under seasonal and monthly scales
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