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Impacts of climate and land use change on the inflow of water to Songhuaba reservoir
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(1. School of Kunming University of Science and Technology Power Engineering, Kunming 650500, Yunnan, China;
2. Jiangsu Water Resources and Design Institute Co., Yangzhou 225000, Jiangsu, China)

Abstract; [ Objective] To quantitatively assess the contribution of climate and land use changes to the inflow of Songhuaba
reservoir, [ Methods]based on multi-period climate and land-use data since the establishment of Songhuaba water conservation
district, the climate change trend is analyzed by the method of Climate Propensity Rate and MK trend test, the spatio-temporal
variation characteristics of land use are explored by the GIS spatial overlay tool, and the watershed hydrological processes are
simulated by SWAT model, so as to analyze the impacts of climate and land use changes on the reservoir inflow of the study area.
[ Results ] The results show that temperature of the study area increases at a rate of 0. 586 °C/10 a and precipitation decreases at

a rate of 12. 5 mm/10 a during 1980—2014. The main land use types in the study area include cropland, forest, shrub and
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grassland. Between 1980 and 2010, the size of cropland increases while forest slightly declines, which result ed in the increase of

the reservoir inflow. [ Conclusion | Climate change is the main cause of the reservoir inflow variation, and the autumn inflow is

the most sensitive in the historical change scenarios. Changes in temperature and precipitation are not linearly related to the

inflow amount, either jointly or individually. The average monthly inflow decreases by 0. 636 million m® with the temperature

increase of 1°C , and increases by 4. 234 million m® with 10% increase of precipitation.

Keywords : climate change; land use change; reservoir inflow; SWAT model; Songhuaba basin
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Fig. 1 Map of the river network and sub-basins in the Songhuaba watershed
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Fig.2 Research framework in this study
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Fig. 4 Trends in temperature and precipitation in the Songhuaba watershed
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Fig. 7 Land use transformation map from 1980 to 2010
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Table 3 The scenarios combination of historical climate

and land use change
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Table 4 Multi-year average monthly inflow under various

scenarios 10* m?
non 1 5 AR ‘
Sl S2 S3 S4
1 773.90 775. 51 576.27 577.35
2 618.27 619.52 405. 11 405. 97
3 453.09 454.22 305. 57 306. 35
4 317.63 318.45 197. 03 197. 59
5 368. 14 369. 07 252.56 253. 06
6 881.91 881. 87 1 026. 12 1.024.39
7 2111.82 2111.39 1954.77 1.955. 14
8 2 527.95 2 530. 63 3181.72 | 3185.17
9 2 545. 60 2 549. 02 1 879.08 1 882. 88
10 1 888.79 1 891. 41 1 495.48 1 499.05
11 1278. 69 1281.62 1 010. 43 1012. 14
12 962. 45 964. 38 730. 86 732. 40
AYkokeE | 1227.35 1228.92 1 084.58 1 085.96
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Fig. 8 Changes in water inflow caused by climate change
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Fig. 9 Changes in water availability caused by land-use change
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Table 5 Scenario Setting
R | R B [EH s
S4( HHE) 2000—2014 4F
S5 IR °C, Bk
S6 RIAZE, FEAKIEI 10%
S7 ASIRIE/N 1 °C, BRI 10%
S8 2010 4 IR 0.5 C, BRI 5%
S9 I °C, Bk 10%
S10 SIRIEIN 1.5 ¢, Bk 15%
Si1 AIRMEIN 1 °C, BEKREI 10%

mk 6 g, LhS4 s 5, fhdr b A
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AR D, BRI Ak K 3mSR
FIREK B AR fL B, TR 1 CRF(S5), Ak
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Table 6 Changes in multi-year average monthly water inflow under the set scenarios 10* m®
S
W A ‘ 1% S A
S4(FHHE) S5 S6 S7 S8 39 S10 S11
URRES/S 1085.96 1022.36 1509. 40 1579.29 836. 07 604. 67 434.52 1 080. 77
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