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Satellite retrieval of precipitation latent heat profiles and scientific applications
of the corresponding products have long been among the major challenges and core
scientific objectives of key missions including TRMM, GPM, and FY-3G. This
presentation introduces a method for retrieving global precipitation latent heat profiles
from GPM, using the vertical gradient of precipitation profiles observed by
spaceborne precipitation radar as the primary input, with both physical retrieval and
convolutional neural network (CNN) retrieval employed. The characteristics of the
retrieved products are analyzed, including comparisons and evaluations against CSH
and SLH products (Li et al., 2019; Zhao et al., 2024).

The presentation also reports applications of these products to investigating the
dominant controls on precipitation over the southern slopes of the Qinghai-Xizang
Plateau. From the perspective of precipitation latent heat, the results clearly reveal the
decisive roles of topographic effects (including mechanical lifting and surface
sensible heating) and large-scale circulations associated with the South Asian

monsoon in different seasons over the southern slopes (Zhou et al., 2026).

These studies demonstrate the great potential and encouraging progress of
artificial intelligence methods in the satellite retrieval of precipitation latent heat.
They also highlight the irreplaceable and unique perspective that precipitation latent
heat provides for research on cloud microphysics and cloud dynamics. The latent heat
retrieval method presented in this talk has been operationally applied to the FY-3G

satellite mission.
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