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Abstract: Based on daily precipitation data from 126 national meteorological stations in Yunnan Province from
June 2023 to June 2025, this article evaluates the applicability of FY-4B quantitative precipitation estimation (QPE)
daily precipitation products in Yunnan Province using the correlation coefficient (CC), root mean square error
(RMSE), relative bias (RB), probability of detection (POD), false alarm ratio (FAR), and critical success index
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(CSI). Moreover, it compares FY-4B QPE with the products of Global Precipitation Measurement Integrated
Multi-Satellite Retrievals (GPM IMERG) and climate hazards group infrared precipitation with station data
(CHIRPS). The results show that the precipitation detection capability of FY-4B QPE is higher than that of GPM
IMERG and CHIRPS. FY-4B QPE has the highest CSI (0.44) and the lowest FAR (0.44). However, it exhibits a
certain degree of underestimation for precipitation (RB=-0.15). In comparison, GPM IMERG has the highest FAR
(0.53), and CHIRPS obtains a relatively low POD (0.41). FY-4B QPE presents a distribution pattern of
precipitation detection capability higher in the southwest than in the east of Yunnan Province. Its precipitation
detection capability in the southwestern and southern parts of Yunnan is superior to that in the central and eastern
regions. The southwestern and southern Yunnan covers approximately 31% of the whole province area, but the
average CSI of FY-4B QPE is 0.14 higher than that for the central and eastern regions. The 500-8%000 m elevation
range is the optimal application area of FY-4B QPE. FY-4B QPE performs the best in light, rainbut tends to
underestimate heavy precipitation obviously. FY-4B QPE is sensitive to the change
detection capability in summer, but is prone to underestimating precipitation. |

detection accuracy for precipitation decreases somewhat. These evaluation results can provi

for the research and operational applications of FY-4B QPE in precipitation oring in‘compleéXyterrain areas of
‘Yunnan Province.
nt),élimate hazards group
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Table 1 Significance test intervals at the +0.05 level for performance metrics of FY-4B QPE, GPM IMERG

and CHIRPS precipitation products in Yunnan Province from June 2023 to June 2025
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FY-4BQPE  [0497, 0527]  [8.214, 8.680] [-0.168, -0.134]  [0.664, 0.673]  [0.436, 0.446]  [0.433, 0.442]
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CHIRPS [0.450, 0.473] [8.690, 8.967] [0.033, 0.070] [0.404, 0.414] [0.518, 0.530] [0.278, 0.286]
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