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Fig. 1 Geographical distribution map of Haihe River
basin and Zhanghe River basin
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Tab. 1 Comparison of the accuracy of the calculated area rainfall

between the CRU data and the measured site

- R Erias/ Frvs/ Eva/

%  (mmeH 1) (mmeH 1)
4R F](1963—2005 4F) 0.71 55,01 39. 46 24. 67
1963—1972 4F 0.92  29.29 23. 06 13.71
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19932005 4f 0.49  77.46 49.03 32.78
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Tab. 2 Evaluation index results of stations in the Haihe River basin

U R R Epias/ Erus/ Enia/
% (mme+ A (mm- D
g% 0.53  76.14 62. 204 36. 147
WAL E 0. 66 72.48 54. 264 30. 662
Jb5t 0.64  76.96 57. 041 31. 964
NG| 0.67  59.68 31. 661 20. 061
e (R 0.62  67.06 34,537 20. 857
K 0.57  75.67 59. 806 33.279
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Fig. 2 Comparison of annual precipitation

distribution in the Zhanghe River basin
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Tab. 3 Evaluation index results of stations in the Haihe River basin
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Fig. 3 Comparison of annual station precipitation distribution in the Haihe River basin
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Fig. 4 Test results of M-K mutation in two basins
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Fig. 5 Test results of Pettitt mutation in two basins
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Fig. 6 Morlet wavelet transform image of two basins
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Fig. 7 Comparison of multi-year average precipitation contours between CRU data and measured site data
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Tab. 4  Accuracy comparison of surface rainfall between CRU
data and China surface precipitation grid data set

£ 25 (1963—2005 4E) 0.99  0.07 10.15 3. 26
1963—1972 4% 0.98 0.07 6.37 3.57
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1983—1992 4 0.99 0.07 5.95 3.34
1993—2005 4F 0.99 0.08 7.01 2.79
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Applicability of CRU high-resolution grid precipitation data in Haihe River basin
CHEN Xin'?,LIU Yanli'**,DIAO Yanfang’ , WANG Guoqing"** ,GUAN Tiesheng'**,
JIN Junliang"** ,BAO Zhenxin"**,LIU Cuishan'"** , HE Ruimin'**"*
(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering s Nanjing Hydraulic Research
Institute, Nanjing 210098, China;2. School of Civil Engineering , Tianjin University , Tianjin 300072 ,China;
3. Yangtze Institute for Conservation & Development s Nanjing 210098, China;
4. Research Center for Climate Change of Ministry of Water Resources , Nanjing 210029 ,China;

5. College of Water Conservancy and Civil Engineering » Shandong Agricultural University , Tai'an 271018 ,China)
Abstract; Under the premise of climate change and the intensification of human activities, precipitation on a global scale
shows obvious regional changes, has a certain impact on the natural environment and the development of human society.
Therefore, studying the changes and laws of regional precipitation can not only promote the understanding of regional water
cycle changes, but also have important significance for regional water resources protection, ecological construction, and sus-
tainable and healthy economic development. The study of the hydrological cycle under climate change requires a long series
of precipitation data, and the insufficient length of the existing data series is one of the main obstacles to climate change-re-
lated research.

CRU applicability in the Haihe River basin (HRB) was analyzed from the perspectives of areal rainfall and site rainfall. To
evaluate its system,the selected evaluation index is Pearson correlation coefficient (R) , root mean square error (RMSE) , mean
absolute error (MAE) ,and bias.

The applicability of CRU data in the Zhanghe River subbasin of the HRB is better than that of the entire HRB, and the
evaluation results have reached the expected expectations. The mutation and periodicity test results are consistent with the pre-
vious analysis results based on the measured data. The difference in station density of the two river basins, the data processing
method,and the error in the data itself make the evaluation results of the area rainfall of the two basins have a certain differ-
ence. Simultaneously, because CRU is 0. 5° grid data, the HRB is affected by factors such as the limitation of the number of sta-
tions and the grid coverage area when the data is produced, which has certain limitations for restoring the measured data of the
stations. Especially after 1990, there will be certain errors in the quality of the restored site data, which should be considered
when using it in the future.

CRU data can better reflect the rainfall change characteristics of the HRB and its sub-basins, and compared to the HRB,
CRU data in its subbasin of Zhanghe basin is more reliable. However, due to changes in the global observation sites of CRU da-
ta, the method of restoration and the uncertainty of the data itself should be fully considered when using the CRU data to re-
search and restore the measured data at the site, especially after 1990.

Key words: precipitation product;applicability; CRU; Haihe River basin; Zhanghe River basin; high-resolution grid
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