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Introduction

The i ic rainfall ification scheme
has been implemented in the latest GSMaP algorithm for passive
microwave radiometers (Yamamoto and Shige, 2015). The scheme is
switched off for regions (e.g. the Sierra Madre Mountains in the
United States and Mexico) where strong lightning activity occurs in
the rainfall type database because deep convective systems for the
regions are detected from the scheme involved in the orographic rain
condition. The scheme improves rainfall estimation over the entire
Asian region, particularly over the Asian region dominating shallow
orographic rainfall. However, overestimation and false-positive of
orographic rainfall remain. This is because the orographic rainfall

itions have for global ication. We
examine to resolve their problems (Caveat for Use of GPM-GSMaP).

Orographic/nonorographic rainfall
classification scheme

» The orographic/r ic rainfall ification scheme has been

implemented since this standard version of GSMaP algorithm for passive
microwave radiometers (Yamamoto and Shige, 2015).

+ This is a revised scheme developed by Shige et al. (2013), Taniguchi et al. (2013), and

Shige et al. (2015).

* LUT switches from the original rain type to an orographic one when =
both of the conditions (orographically forced upward motion w (> 0.01 *
m s and moisture flux convergence Q (> 0.3 10° ™) are satisfied.

+ Precipitation-size ice particle density for orographic rainfall is set at

100 kg m@ and that for non-orographic rainfall is 400 kg m?. original "~ Grographic
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» This scheme improves rainfall estimation over the entire Asian region.

>0 imation and false-positive for global i (Caveat for
Use of GPM-GSMaP).

=Taniguchi et al. (2013) determined the thresholds of orographic
rainfall condition as w > 0.1 m s and Q > 0.5 10® s for JCDAS
data. For global application, the thresholds is moderated as w > 0.01
ms'andQ>0.310%s".

Points of improvement

> Orographic rainfall detection
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The input wind in w and Q is used not only at the surface but also upper level.
Orographically forced upward motion (w)
o DR on O h: Terrain Height
T ey u,v: Mean horizontal wind at the sfc. and 1.5 ki from sfc.
Convergence of surface moisture flux (@)
~ (M) o(va) : Surface water vapor mixing ratio
o: oy u, v: Mean horizontal wind at the sfc. and 1.5 ki from sfc

GSMaP2

The threshold of w become variable depending on mean U.
weight = (U - 20)/ (20 - 10), 0= weight = 1 """
Wives = 0.01 + weight * 0.19 02
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Anew index, static stability of the lower atmosphere (Shige and Kummerow 2014),
is introduced.
v

Tz = Toaslan ~ Toiskn) /3 7o Virtual temperature
+ The thresholds are changed and exclusion of high lightning rain types is abolished.
015w=02,0>03110°s", and dTvidz > -5.5 K km! GSMaP4

»Orographic rainfall estimation

* Rainorg adjusting weight in Rain37 is changed.  yeigny
weight = (raing5 - 1.0)/ (10.0 - 1.0), 0 < weight s 4.0.25
Rainorsg = weight * raing5 + (1.0 - weight) * rain37 1
02
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> The scheme is improved and will be implemented for the next revision.

- The input wind in w and Q is used not only at the surface but also upper
level.

- The threshold of w become variable depending on mean U.

- A new index, static stability of the lower atmosphere, is introduced.

- The thresholds are changed and exclusion of high lightning rain types is
abolished.

- Rainorog adjusting weight in Rain37 is changed.




