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Analysis of temporal and spatial distribution characteristics of precipitation
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Abstract: There are few meteorological stations located in the plateau and cold mountain area of the Niyang River basin, China.
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It is a typical area that has a data shortage. Therefore, satellite precipitation data is an important supplement. Due to the indi-
rectness of the acquisition of satellite precipitation data and its uncertainty, data accuracy has always been a major barrier to its
effective application. Based on the Ensemble Kalman Filter (EnKF) assimilation algorithm, five satellite precipitation products
including TRMM, CHIRPS, Cmorph_V1. 0, PERSIANN-CDR and Gldas_Noah were selected. The multi-source precipitation da-
ta assimilation and fusion were carried out because of the accuracy analysis of the measured precipitation in the grid area of
Linzhi Station. The results showed that the correlation coefficients of the five satellite precipitation data products with original
satellite precipitation increased up to 0. 98 after assimilation, the BIAS was below 10% , ME was less than 0. 2 mm/day,and the
RMSE was less than 0. 6 mm/day, respectively. The effect of EnKF's assimilation was significant. The error sequence between
the assimilated five kinds of precipitation and the original satellite precipitation was extended to the whole basin so that the five
assimilated precipitations in the whole basin were used for fusion. The combined precipitation data integrated the advantages of
the five precipitation data products in the accuracy index, while its accuracy and reliability were much higher. Kriging interpola-
tion method was used to analyze the temporal and spatial distribution characteristics of precipitation after integration in Niyang
River basin. The results showed that the spatial distribution of annual precipitation decreased gradually from the midland to the
surrounding ,and showed an increasing trend year by year. Through assimilation and integration of satellite precipitation data, it
may provide a time series of precipitation for the requirements of hydrological simulation and water resources management,
which has important application value.

Key words: Niyang River basin; multi-source precipitation;data assimilation; EnKF; data fusion; precipitation spatial and tempo-

ral analysis
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Tab.1 Features of five precipitation data sets

Kl 2 pk Z3 [ S P B N0 HeF ] 751 LGRS
TRMM 0. 25°X0. 25° 50°N—50°S,180°W—180°E 1998—2018 https: //pmm. nasa. gov/
CHIRPS 0. 25°X0. 25° 50°N—50°S,180°W—180°E 1981—2016 http: //chg. geog. ucsb. edu/
Cmorph_V1. 0 0. 25°X0. 25° 60°N—60°S,180°W—180°E 1998—2017 https: //www. cpc. ncep. noaa. gov/
PERSIANN-CDR 0. 257X0. 25° 60°N—60°S,180°W—180°E 1983—2017 http: //chrsdata. eng. uci. edu/
Gldas_Noah 0. 25°X0. 25° 90°N—60°S,180°W—180°E 2000—2018 https: //disc. gsfc. nasa. gov/
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Fig. 1 Scatter plot of five satellite precipitation data and baseline precipitation data
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Tab. 2 Accuracy indices of five satellite precipitation

data at the daily scale

CC BIAS/% ME/(mmed!) RMSE/(mm-+d?!)

TRMM 0. 456 37.9 0. 805 7.078
CHIRPS 0.458 —22.3 —0.473 4. 708
Cmorph_V1.0  0.370 —19.8 —0.420 5. 160
PERSIANN-CDR 0. 425 34.1 0. 724 5.523
Gldas_Noah 0. 483 32.5 0. 690 5.521
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Tab. 3 Accuracy indices of five satellite precipitation

data after assimilation

TRMM 0. 995 9.0 0.192 0. 504
CHIRPS 0. 998 5.0 0. 107 0.421
Cmorph_V1. 0 0. 997 5.2 0.111 0. 440
PERSIANN-CDR 0. 997 9.1 0. 194 0. 427
Gldas_Noah 0. 997 8.9 0. 188 0.418
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Tab. 4 Accuracy indices of precipitation data after fusion
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Fig. 2 Scatter plot of precipitation data after

fusion and baseline data
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Fig. 3 Multi-year average precipitation distribution

in the Niyang River basin
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Niyang River basin
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Fig. 5 Annual average monthly precipitation distribution

in the Niyang River basin
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