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Fig. 1 Stream networks of Shanmei reservoir watershed
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Tab. 2 Variations of anntial average precipitation under different climatic scenarios in Shanmei reservoir watershed
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the Shanmei reservoir watershed from 1991 to 2010
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Tab. 3 Variations of annual blue and green water under different climate scenarios in the Shanmei reservoir watershed

(compared to the base period)
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Fig. 3 Spatial distribution of annual average blue and green water in the Shanmei reservoir watershed from1991 to 2010
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Spatial and temporal variations of blue and green water resources in Shanmei.reservoir watershed

based on CMIP5 and SWAT
WANG Di', LIU Meibing!? ,CHEN Xingwei'"? ,GAO La"#°
(1. College o f Geographical Sciences,Fujian Normal University , Fuzhou 3500075 China ;2. Cultivation Base o f State
Key Laboratory of Humid Subtropical Mountain Ecology s Fuzhou 350007 , Chinas 3. Fujian Provincial Engineering
Research Center for Monitoring and Assessing Terrestrial Disasters , Fuzhou 350007 ,China)

Abstract: Global warming has a profound impact on the hydrological process,which«leads to serious problems of regional water
shortage. In order to increase the efficient use of available water, it is necessary to predict the impacts of climate change on water
resources. Analyzing the spatial and temporal variations of BLUE and GREEN water resources can provide a more reliable basis
for regional water resources management and protection.

Daily precipitation and temperature data of Shanmei reservoir watershed from two CMIP5 models(HadGEM2-ES and No-
erESM1-M)and two representative concentration pathways(RCP4.5 and RCPS. 5) for the periods of 2031-2050,2051-2070 and
2071-2090 were statistically downscaling by quantile mappingsmethod based on the measured climate data from 1991 to 2010.
Then, to assess the impact of climate change on BLUE and GREEN water resources for the next 60 years, SWAT model was ap-
plied to simulate the spatial and temporal distribution of BLUE water and GREEN water during the baseline period
(1991-2010) and three future periods.

(1)Under the scene of RCPA4. 5, the annual average precipitation in the future will change by —0. 43% to 1. 93% compared
to the baseline period,and the average.temperature will increase by 1. 72 C to 3. 90 C. Under the scene of RCPS8. 5, the esti-
mated annual average precipitation will. vary by —0.43% to 1. 93%, and the average temperature will increase by 1. 72°C to
3.90°C. With the increasing of RCP concentration path,the magnitude of change in temperature and precipitation become lager
as well. (2) The annual average-BLUE and GREEN water resource were 1 334. 90 mm and 717. 18 mm, respectively,in Shanmei
reservoir watershed from 1991 to 2010. Compared with the baseline period, the amount of BLUE water resources in the RCP4. 5
scenario will decréase by 12. 81% to 33.41% ,and the amount of GREEN water resources will increase by 28. 45% to 33. 33%
from 2031 to 2090. While the amount of BLUE water resources will decrease by 14.17% to 35. 28%;, the amount of GREEN water
resources will increase by 32. 21% to 36. 12% under the RCPS8. 5 scenario. (3) The distribution of BLUE and GREEN water resources
in Shanmei reservoir watershed were similar to some degree, with the water resources quantities in upstream sub-basins larger than that
in downstream sub-basins. In different climate scenarios,compared with the baseline period, the BLUE water resources in 38 sub-basins
decreased by 7% to 43% and the GREEN water resources increased by 15% to 49%.

From the perspective of time,the future climate change has a significant impact on BLUE and GREEN water resources in
Shanmei reservoir watershed and the precipitation BLUE water resources, while GREEN water resources are directly related to
temperature. In the next 60 years, the daily minimum temperature in the basin of Shanmei reservoir watershed will increase be-
tween 10. 19% and 31. 94% ,and the precipitation will increase in the range of —4.56% to 9. 48% which will lead to a signifi-
cant decrease in BLUE water resources and a significant increase in GREEN water resources. From a spatial perspective, precip-
itation was the main factor to influence the distribution of BLUE water resources, while the proportion of agricultural land use
in sub-basins had a significant effect on the distribution of GREEN water resources. The spatial variation of BLUE water quan-
tity is related to the climatic characteristics,and the difference of land use types leads to the spatial differentiation of GREEN
water resources.
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