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Abstract; Changes of rainfall and temperature caused by climate changes have a great impact on water resource and runoff in water-
shed. Channel-type reservoir, due to its characteristics of river and lake, is affected intricately by climate. As a case study of
Changtan Reservoir in Meizhou City, Guangdong Province, coupled watershed hydrological model SWAT and Environmental Fluid
Dynamic Code (EFDC) have been used to study the responses of hydrodynamics ( characterization by water age) to climate condi-
tion in the channel-type reservoir. According to frequency analysis of 58 years rainfall data from 1952 to 2010 in Meizhou City, se-
lected rainfall guarantee rates are 20% (wet year) , 50% (average year) and 90% (dry year) as three climate schemes. Tributa-

ries of Changtan Reservoir were simulated with the rainfall and temperature in the typical years as input conditions for SWAT mod-
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el, and hydrodynamics process was simulated with the inflow of the tributaries as boundary conditions. The results showed that,
water age increased exponentially along Changtan Reservoir, and was greatly affected by climate conditions. Compared to wet year,
in average year and dry year, annual rainfall reduced 14% and 49% , and inflow reduced 23% and 62% , and water age increased
66% and 247% near the outlet dam, and up to 81% and 290% in tributaries, respectively. So, climate conditions had a great
effect on the reservoir’s hydrodynamics, especially in the vicinity of tributaries. Changtan Reservoir exhibited the characteristics of
river and lake under different climatic conditions. Near the dam, it exhibited the characteristics of river in wet year, and the char-
acteristics of lake in average and dry year gradually. Additionally, coupling of watershed hydrological model SWAT and EFDC, it
is an effective method for making up the needed long series of high frequency measured data and improving the accuracy of hydrody-
namic model simulation in lake and reservoir.
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Fig. I Changtan Reservoir generated by DEM(a) and subbasins and tributaries(b)
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Fig.2 Location of rivers and points for analysis in
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Fig. 3 Validation result of watershed-hydrodynamic
model in Changtan Reservoir
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Fig. 4 Water age distribution in Changtan Reservoir; (a) case 1; (b) case 2; (c¢) case 3
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