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Fig. 1 The location of Qiandao Lake Basin and the

distribution of monitoring stations
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Tab.1 The simulation results of monthly runoff process

at each hydrological station
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Fig. 2 The comparison of observed runoff and simulated runoff at each hydrological station
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Tab.2 The amount of precipitation and water resources in the whole basin and subregion
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Fig. 3 The spatial distribution of water production

depth and water production coefficient
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Fig.4 The interannual variation characteristics

of water resources
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Fig.5 The annual distribution and trend test

of water resources
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Fig. 6 The interannual variation of P, R, E
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Analysis on the Evolution of Water Resources Situation in

Qiandao Lake Basin from 1960 to 2020
DONG Hao'*,DU Jun-kai'*, WANG Bei-qing’ ,QIU Ya-qin'*,LV Xiang-lin'*, HAQO Chun-feng'"
(1. China Institute of Water Resources and Hydropower Research, Beijing 100044, China;
2. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin. Beijing 100038, China;
3. Hydrology Management Center of Zhejiang Province, Hangzhou 310009, China)

Abstract: Aiming at the evolution of water resources in Qiandao Lake Basin under the condition of climate change, a
WEP-L distributed hydrological model was established to simulate the water cycle process in the basin during 1960-2020.
The Mann-Kendall non-parametric test method and Hurst index method were used to analyze the inter-annual variation
and annual distribution characteristics of the total water resources in the basin. The temporal and spatial distribution and
evolution trend of water resources in Qiandao Lake Basin were evaluated. The results indicate that The WEP-I. model
performs well in simulation the Qiandao Lake basin, and the Nash coefficient rate is above 0. 83 in the calibration period
and above 0. 85 in the verification period; The water yield coefficient of the whole basin ranges from 0. 436 to 0. 630. The
annual average total water resource is 122.5X10°m®, equivalent to 1 176. 4 mm of water depth. The annual distribution
process shows a unimodal structure, and the water depth of each sub-basin ranges from 742 mm to 1 266 mm, and the
spatial distribution is higher in the west and lower in the east; The annual water resources series in the basin show an in-
significant upward trend, and the Hurst index is 0. 86, indicating a continuous upward trend. From the perspective of
monthly water resources, January and February increased significantly, the other months were not significant changes.

Key words: WEP-L model; evolution of water resources; Qiandao Lake basin; climate change
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Spatio-Temporal Variations of Extreme Precipitation in

Rolling Hilly Region of Northeast China
LI Xiao-yu' s, WANG Xiao-wei' sGU Jia-tong® ,ZHAO Hai-gen' ,SUN Chen',YOU Song-cai'

(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences.
Beijing 100081 ,China; 2. Agronomy College of Shenyang Agricultural University.Shenyang 110866 ,China)

Abstract: To explore temporal and spatial variations of extreme precipitation in the Rolling Hilly Region of Northeast
China, a set of extreme precipitation evaluation indicators was established using the daily precipitation data from 79 mete-
orological stations covering the period from 1981 to 2015. The intensity, frequency and persistence of extreme precipitati-
on were analyzed using various methods, including linear trend estimation, coefficient of variation, Mann-Kendall test,
R/S analysis, and GIS spatial analysis. The results show that from 1981 to 2015, the overall extreme precipitation showed
a weakening trend in the Rolling Hilly Region of Northeast China; R X 1day, R X 5day, R12D, R50D, and CRED de-
creased at rates of —0.5 mm/10a, —2.1 mm/10a, —0.2 d/10a, 0.02 d/10a and 0. 03 d/10a, respectively. The inter-
decade variation of the intensity index showed a state of "rise-fall-rise", and the annual change of {requency index and per-
sistence index showed a "fall-rise" form, which increased by 12.5%-15% in the 2010s compared with the 2000s. The Cy
value of frequency index R50D is 0. 45, which fluctuates sharply, and the Cy value of other indices is less than 0. 2, and
the fluctuation range is small. R50D and CRED experienced abrupt changes in 1988 and 1990, respectively, and exhibited
an increasing trend before the mutation points and a weakening trend after that. Extreme precipitation increased during
the 1990s, weakened in most areas during the 2000s, and intensified in both frequency and intensity in the northern high-
altitude areas of the Rolling Hilly Region of Northeast China in the 2010s. while it reduced in the Southern Regions. This
study can provide a theoretical basis for formulating strategies to cope with extreme precipitation risks in the Rolling Hilly
Region of Northeast China.

Key words: extreme precipitation index; Mann-Kendall test; R/S analysis;Rolling Hilly Region of Northeast China





