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GSM(‘; ™ Global Satellite Mapping of Precipitation

Introduction DPR provides

“reference standard”

© Precipitation estimates from PMW are often e e e ey e P00
underestimated over mountainous regions N R =
such as Western Ghats (WG) due to \ N
presence of shallow but heavy precipitation e constellation 7} Geostationary
associated with warm rain processes. f’"‘ s catellitel % atellites

© To improve the underestimation of Precipitation ~  Microwave y  Infrared

. .. . Radar Radiometer Imager

orographic precipitation, the (@) TRV PR ) GPROF - PR
orographic/nonorographic rainfall S
classification scheme has been g ;

implemented globally in the GSMaP .
algorithm. )

éj e Yamamoto et al. (2015) )



Orographic/nonorogrpahic rainfall

. gn . Make LookUp Table (LUT) for
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0]‘ographic rainfall scheme updates (previous ver.)

Typhoon Morakot Indian MCS Typhoon Maemi
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weight = {

w = 0.01 +weight X 0.19

VO3 (released in 2014)

o Newly implemented globally
©Improvement of rainfall underestimation around WG

®False alarm/overestimation for orographic rainfall
detection/estimation

V04 (released in 2017)

© Considered rainfall enhancement by low-level
upslope wind
© Modification of rain amount using 37 GHz
information
© Improvement of false alarm/overestimation
® No detection over in land region/convective rainfall

type Weak upstream flow

***4

Strong upstream flow

Ocean

Land

Ocean
and

U<10ms!
10=U=20ms !
U>20ms™!

. — weioht X rai
0 for rainpct3785 = weight X rainpet37

(U —10)/10, for
1 for

+ (1.0 — weight) X rainpct85  and

0 for rainpct85< Immh ™!

weight = ¢ (rainpet85 — 1.0)/(10.0 — 1.0)  for 1 =rainpet85=10mmh™"
1 for rainpet85>10mmh~!
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0]‘ographic rainfall scheme updates (current ver.)

Pakistan Hea rainfa" event in 23 Jl.ll. 2010 |Ssues Df orographic rainfa” scheme in GPM
(Houze et al. 2011) 04
Switching off of the scheme over the Weak upstream flow Strong upstream flow
& regions with strong lightning activity ’
= results in underestimation of warm e R
= orographic rainfall such as Pakistan Heavy
E : rainfall event in 28 Jul. 2010. R — —
!
Low-level static stability (Shige and w=0.01 + weight X 0.19  and
Kummerow 2016) enable the scheme to 0 for U<10ms!
detect warm orographic rainfall over the weight = { (U=10)/10, for 10=U=20ms""!
1 for U>20ms™!

regions with strong lightning activity

- Stable upslope: -5.5 < dTv/dz

- Neutral upslope: -6.5 < dTv/dz < -5.5
- Unstable upslope: dTv/dz < -6.5 rainpct3785 = weight X rainpct37

+ (1.0 — weight) X rainpet85  and

GSMaP_TMI

dTv/dz: raplse rate of virtual temperature = 1.5 km above surface [K km]
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Evaluation of GSMaP GMI against DPR/GSMaP_ISRO

GSMaPGMIV7-DPR 2021-2022 JJA [mm/dy] GSMoPGMIVS DPR 20212022 JUA [mm/dy]

35N 1

35N . TR

30N 1

25N+

-10

-15

5N R S ‘: i pr ey T i SR e N . £ 03 4 ¥ AL
85C 70C 85C 95C 100C 100C

Performance indices against GSMaP_ISRO (IMD gauge corrected GSMaP)

0.22 0.04 0.78 1.44 0.53
0.23 0.04 0.77 1.01 0.51




Evaluation of GSMaP_NRT V8 / IMERG Early Run V6 (Annual precip in 2022)
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Case study
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small scattering signal
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Summary

o Orographic/nonorographic rainfall classification scheme was updated in the
latest version (V05) of GSMaP, changing classification factor from moisture flux
to static stability to detect inland orographic rainfall.

© GSMaP GMI V04/VO05 is evaluated against GPM DPR and IMD rain gauge
corrected data (GSMaP_ISRO).

Bias of monthly mean rainfall for GSMaP GMIVO05 is mitigated compared to V04.

Overestimated tendency of orographic rainfall is also mitigated in hit cases (> 0
mm h-1 both GMI and DPR/IMD)

Rainfall detection remains issue due to small scattering signals
© Orographic rainfall is classified into PMW and IR estimation in GSMaP/IMERG

PMW IR
GSMaP light underestimation underestimation
IMERG underestimation overestimation

354%4 9
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Data, Period, and Research area

NOAA CPC Location Location of Raingauge stations
—— _—=

«© Period

January-December 2022
© Area

Indian mainland (partly WG only)
© Ground Truth

: % 0§ § 8
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Pai et al. (2014)

Non Gauge NRT v8 PrecipitationUncal | PrecipitationUncal PrecipitationUncal

Correction

Gauge GNRT v8 PrecipitationCal

Correction

= Latency 4 hours 4 hours 12 hours 3.5 months —
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RMSE & Spearman’'s rank correlation coefficient (r,)

RMSE
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Relationship between thermodynamic parameters and

precipitation top height

z=75kmp==mm=d e e m e mm = -
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© Low-level static stability is the
key parameter determining
precipitation top heights

© Heavy orographic rainfall wigh
low PTHs correspond to stable
upslope mechanisms

dTv/dZx

dfe/dz

15

10

5

| ———
-85 -6.0 -55 -50 —-4.5 -4

(K/km)

03{1 40 50 60 70 80 90 100
(%)
RHpa

z (km)

915 20 30 40 50 80 70 80 80 100 950 —65 —60 55 30 —Q 5
(%) (K/km)
- T T e mm/h

0.5 1 ] 4 6 8 10 15

ot e

Houze (2012)

Shige and Kummerow (2016, JAS) 15



/

G§MaP V04 (previous ver.)
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G§MaP V05 (current ver.)
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