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Analysis of rainfall runoff relationship variation characteristics
in Sanchuan watershed in Jinan city over recent 50 years
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Abstract: The rainfalt runoff relationship in Sanchuan watershed has changed significantly due to the climate change and interr
sive human activities. The variation of rainfalt runoff relationship threatens the urban water supply and spring protection work
in Jinan city. In this paper, we investigated the variation patterns and analyzed the internal mechanism and driving factors that
caused the variation of rainfalt runoff relationship in the past fifty years (1964 2011) . The Manm Kendall test, cumulative anonr
aly, and sliding partial correlation coefficient methods were used for characteristics analysis. T he analysis results indicated t hat
the rainfall increased significantly due to the climate change. However, t he runoff decreased insignificantly in the past fifty years
due to human activities such as soil and water conservation and water consumption for social and economic purposes. T he
change point of rainfalt runoff relationship occurred in 1988. The annual rainfall in 1988 2011 increased by 12. 57% and the arr
nual runoff decreased by 8.85% as compared to those prior to the change point (in 1964 1987) . The human activities including
water storage and supply projects and soil and water conservation practices w ere the main factors impacting the rainfalt runoff
relationship in Sanchuan watershed. The analysis demonstrated that the climate change and human act ivities had opposite effects

on the rainfalt runoff relationship in Sanchuan w atershed.
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Fig. 1 Location of Sanchuan watershed and distribution of

the hydrological and meteorological stations
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Fig.2 The variations and cumulative anomaly curves of hydro

meteorological factors in Sanchuan watershed form 1964 to 2011
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Fig. 3 Variation detection of rainfalk runoff

relationship in Sanchuan waters hed
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Fig.4 Annual rainfall and runoff distribution before and

after change of rainfall runoff relationship in Sanchuan watershed
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Fig. 5 Cumulative distribution of rainfall and runoff before and after

change of rainfall runoff relationship in Sanchuan watershed
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Fig. 6 Relationship between rainfall and runoff before and after

change of rainfalt runoff relationship in Sanchuan watershed
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Tab. 1 The calculated runoff before and after

change of rainfalt runoff relationship

FENFEZ G =/ mm

i R
/mm- 964 1987 4F  1988- 2011 4F (%)
400 18.39 5.89 - 67.98
500 37.38 13. 61 ~ 63.60
600 66. 76 26.99 - 59.58
700 108. 99 48. 14 - 55.83
751 135.73 62.37 - 54.05
800 166. 65 79. 48 52,31
900 242.37 123. 68 - 48.97
1000 338. 84 183.70 - 45.79
1100 458. 81 262.73 _42.74
1200 605. 07 364. 25 ~39.80
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Fig. 7 The change of vegetation cover in Sanchuan watershed
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