Communications Research Laboratory



)
TRMM
TRMM
TRMM
TRMM
TRMM 2A25
( )
TRMM
(TMI)
(2A12)
CD-ROM | MT AV

JP EN




Shinsuke Satoh  (Communications Research Laboratory)

Retrieval method to investigate the latent heating structure of cloud systems
using TRMM products

The latent heating structures in cloud systems have an important role in not
only global circulation and climate but aso meso- and cloud-scale
circulation. Although the TRMM precipitation radar (PR) is a superior
instrument to observe the three-dimensional precipitation structure over both
ocean and land, it is difficult to retrieve the latent heating profile from the
PR data directly. Since the latent heating is a result of the phase change of
water, it is possible to retrieve the latent heating profile if both
cloud-physical and thermodynamic structures are obtained. In this study, a
new algorithm to retrieve the latent heating profiles from TRMM PR datais
proposed. The agorithm is based on thermodynamic retrieval technique,
and requires a vertical velocity profile. The vertical velocity profile is
estimated by a cubic function, the coefficients of which depend on the cloud
top height, the rainfall type, and the bright band height. The coefficients
are aso adjusted through an iterating calculation according to the result of a
comparison between the surface rainfall rate and the vertical integration of
estimated |atent heating profile. The mixing ratio and the terminal velocity
of precipitation are derived from the drop size distribution assumed in the
PR profiling algorithm (2A25). The latent heating profile is calculated
from either an evaporation rate of precipitation in unsaturation air or a
product of vertical velocity and a vertical differentia of saturation mixing
ratio of water vapor in saturation air. The application of the method to an
observed sgual line system provides suitable results of latent heating
profile. A cloud resolving model is used for validation of the algorithm.

latent heating profile, vertical velocity profile, mixing ratio of precipitation,
terminal velocity, rain type classification, cloud resolving model, squall line
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Fig. 1. Schematic diagram and equations for the latent heating retrieval
agorithm. Meanings of the variables are described in the article.
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Fig. 2. Schematic presentation of the profiles of Ze-R and WC-Ze parameters given at five points
in (a) stratiform and (b) convective precipitaion. (modified from Fig.4 of Iguchi et al., 2000)

Table 1. Theinitial Ze-R and WC-Ze parameters Table 2. Theinitial Ze-R and WC-Ze parameters

for stratiform (Ze=a R?, WC = aw Ze%) for convective (Ze=a R?, WC = aw Zeb)
a b awx10° bw a b awx10°® bw
A | 250.8 1.294 | 3.836 | 0.713 A 174.1 1.323 | 6.209 | 0.689
B 304.6 1.308 | 3.250 | 0.705 B 159.5 1.511 | 3.918 | 0.579
C | 1649.3 |1.372 | 0.743 | 0.666 C | 1595 1.511 | 3.918 | 0.579
D | 2839 1.446 | 1.998 | 0.613 D | 159.5 1.511 | 3.918 | 0.579
E 275.7 1.487 | 2.238 | 0.597 E 147.5 1.554 | 4.444 | 0.562

Table 3. The parameters of the basic DSD is assumed to
the Gamma distribution: N(D) = N, D * exp(—AD)

stratiform convective
version 4 p=1 N, = 10600 p=1 N, = 37500
version 5 p=3 Ng = 3175A%* p=3 Ng = 2724A%%°
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Fig. 4. Asin Fig. 3 except adeveloping typhoon case observed on August 2, 2000. The orbit number is 15432.
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Fig. 5. Asin Fig. 3 except a decaying typhoon case observed on August 8, 2000. The orbit number is 15526.
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The orbit number is 2826.
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