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Abstract: Precipitation data with high precision and spatio-temporal resolution are an important parameter
in geoscience and related fields. Because of the strong randomness and poor continuity of rainfall, the spa-
tial interpolation of precipitation has always been a focus and difficulty in the study of the spatialization of
climatic factors. Hulunbuir city enjoys a vast area and is located in a semi-humid and semi-arid climate re-
gion, where rainfall is a key ecological factor and a scarce resource. Affected by the East Asia monsoon
and topography, there are large spatio-temporal differences of precipitation in the region. Due to the scar-
city of meteorological stations in the area, the spatial simulation of precipitation is of great significance. In
the present study. based on the daily precipitation data, starting from January 1 to December 31, 2018, of
16 meteorological stations in Hulunbuir city, the Collaborative Kriging (Co-Kriging) Model is adopted to
simulate the spatial distribution characteristics of annual and seasonal precipitations. On the basis of the
relative errors (RE), which are calculated from the measured and predictive values, in precipitation at the
test stations, the spatial interpolation accuracy of annual and seasonal precipitations is analyzed. Because
of the randomness of rainfall and the influences of macro-geographical factors, such as longitude, latitude
and altitude, the impacts on spatial interpolation accuracy of precipitation caused by precipitation frequency
are analyzed. The results show that Co-Kriging method can describe the spatial differences of annual pre-
cipitation in Hulunbuir. From the east to the west of the region, the annual precipitation gradually decrea-
ses, approximately, from 750 mm to 220 mm. The annual precipitation isoline is roughly parallel to the
northeast-southwest range of the Daxinganling Mountains. The annual precipitation occurs mostly in sum-
mer and autumn. The spatial distribution of precipitation in summer and autumn is similar to that of annu-
al precipitation. When time resolution gets shorter, the accuracy of spatial interpolation of precipitation
decreases, with the accuracy of the spatial interpolation of annual precipitation higher than that of the sea-
son. The ratio of the value of predictive annual precipitation to the measured value is close to 1 (p <<
0.001), and the mean relative error (MRE) is small (11.4%). The accuracies of simulation of precipitati-
on in the four seasons are listed in descending order as summer_>autumn_>spring_>winter. The spatial in-
terpolation accuracy of annual precipitation is positively correlated with precipitation frequency (p<<0.05),
positively correlated with longitude (p<Z0. 001), and negatively correlated with altitude (»<Z0. 001). Sim-
ilar to the accuracy of simulation of annual precipitation, the accuracy of spatial interpolation of precipitati-
on in summer and autumn is correlated with longitude and altitude, namely that the more eastward, the
higher is the interpolation accuracy; the higher the altitude, the lower is the interpolation accuracy. The
precipitation frequency has a great impact on the simulation accuracy of spatial interpolation of precipitati-
on in winter, spring and autumn. During the seasons with little rain, the “smoothing effect” caused by Co-
Kriging model is obvious, which means that stations with large measured precipitation values have small
predictive values, while stations with small measured precipitation values have large predictive values. The
Co-Kriging model is more effective in spatially simulating annual and summer precipitation, and the spatial
simulation of precipitation in other seasons needs further study. The present study can provide a reference
for research on spatial interpolation of precipitation in areas with a scarcity of stations.

Key words: Hulunbuir City; precipitation; collaborative Kriging; interpolation accuracy; precipitation fre-

quency; macro-geographical factor
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