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* Outline

Briefly review the TRMM and GPM Missions

Describe the common database of cloud structures being
developed for the passive microwave algorithms associated
with these missions.

Review rainfall retrieval capabilities and impact of a-priori cloud
profile database information

Compare ECMWEF rainfall analysis to retrieved rainfall and
relate differences to the a-priori information.
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TRMM Sensors
Precipitation radar (PR):
13.8GHz
4.3 km footprint
0.25 kmverticalres.
215 km swath
Microwave radiometer (TMI):
10.7,19.3,21.3,37.0
85.5 GHz (dual polarized
exceptfor21.3V-only)
10x7kmFOVat 37 GHz
760 km swath
Visible/infrared radiometer (VIR!
0.63,1.61,3.75,10.8,and 12 :r
at 2.2 kmresolution

Lightning Imaging Sensor (LIS )

Cloud & Earth Radiant
Energy System (CERES)

Tropical Rainfall Measuring Mission

NASDA
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(TRMM)
Nov.1997 launch, 35° inclination; 402 km
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Swath: —220km,

TRMM radar retrieval
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* Radiometer retrieval - V6

Obs. Initial
Data ™ < Database

explicit Do & pice

Rainfall Detection Errors
Impact on TMI/PR Differences
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Rainfall Bias Removal

Based onh Column Water Vapor

Mean TMI - PR Rainfall (RR.. > 0, RR,,, > 0) DJF 99/00
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Cloud Profiles Partitioned by TPW
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The GPM Concept

k\:&k. Y .

Evervone contributes constellation

radiometers for frequent sampling

’:’ NASA/JANA contribute Core Satellite /a

Precipitation Physics

-
-punn
- e

GPM Core Satellite carries:
- a dual-frequency radar &
- a passive microwave imagerwith high-
frequency capabilities

Philosophy is to use Core satellite to build a-
prioridatabase of observed profilesthat less
capable sensors can exploit in their algorithms

Available Microwave Imagers

Dala Availabilily

Cor!oﬂs MndSaf

YT Y TYTITTTY I TT T ITTYT,
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Radar/radiometer algorithms define the
a-priori database.

Reflectivity profile

Surface reflection I
Obs Ths I

Retrieval of Precipitation
Parameters

Icelayer: contribuiesto
scattering at 85 and 37 GHz

Cloud water, water vapor:
relatively weak sources of
emission and attenuation
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Database Adjustments
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Radar/Radiometer Combined Algorithm
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Bayesian Inversion

TRMM Radar & Model Database

P TB model #1

TB obxen ed
/ TB model #2
ﬂ -
10 km _ /’ TB model #
[+]
N 31
P(R|T,)x P(R)xP(T, | R) :
GPROF w. Empirical Database
Hurricane Floyd
September 13, 1999
? ..e'?ﬁ GPROF 2008
§
\-fn AE GPROF 2008
: - +TRMM radar
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ECMWEF Assimilated Pixels (SSMi)

Tb 19V (09-21 UTC, Sep 30th, 2007)
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Database, 1st guess, analysis and retrieved rainfall
Pixel #1

Weighting Retrieved Profiles
400¢C T T T T T ] -0} S B B B B
" AFirst Guess 0.027[mm/h GPORF Cloud
L & Analysis 0.023[mm/h GPORF lce
r = GPROF p.041 [nmm First-guess Cloud
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i L D77 Anaveshan'
L{E‘ 300: 15 - - - - Analysis lce
2 -
s | -
g ool z
5 200 : 5
o
g I
ke
=
o
O 100 - S5
: S
o . b SRR S — o [1] I T P B B
0 50 100 150 200 250 300 °° S Cmemignd
Rain water path [g/m?]
30
Retrieval and Model Biases
Pixel #1
Tbh biases 19V 19H 22V 37V 37H 35V 85H
GPROFmaximum ) oo g o) | o546 | 1417 | 5100 | 0354 | -as6
likelihood
Elg%f; 1.662 | 5383 1.7390 | o0.061 1990 | 0745 | 2.414
First s 1.706) | (5.546) | (0.246) | @.704) | 6.446) | (3.064) | (5.362)
?%%XVI;F 0236 | 2104 | 0204 | 3461 | 49004 | -1.628 | -3.790
Analysis (0.192) | @067y | 2.207) | 1182) | (-0.447) | (0.688) | (-0.842)
40
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Database, 1st guess, analysis and retrieved rainfall

Pixel #5
Welghtmg Retrieved Profiles
2500_,,.,,,,,..,,.,,,, vvvvvvvvvvvvvvvvvvvvvvvv 1-8r|-— 20...|..G’;0|R|.:(‘:l.d|.‘.|r‘.
| aFirst Guess 1.889|mm/ T ou
& Analysis 5,111-mmm} 16 1 E?BEE E.%m
"~ » GPROF 6.527[mm/h] ; ’ wweeneeeae. First-guess Cloud
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Retrieval and Model Biases
Pixel #5

Tb biases 19V | 19H | 22V | 37V | 37TH | 85V | 85H

GPROFmaxmmum | 0 | go12 | <0843 | -1224 | 0001 | 1071 | 5336
likelihood

ECMWF o o xaom | asann . .

VAR -30.448 | -57.784 | -9.600 | -13.397 | -38.077 | 41.604 | 40.655

214 -40.6 -7.899 2 -11.516) | (41.055) | (47.649
First Chuess (-21.418) | (-40.638) | (-7.809) | (0.218) |(-11.516) | (41.055) | (47.649)

ECMWF
1DVAR
Analysis

20100 |-19.011 | 2200 | 9310 | -10620 | 13.160 | 12.515
(-0.160) | (-1.866) | (-0.499) | 4.305) | (6.932) |(12.611) | (19.509)
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Database, 1st guess, analysis and retrieved rainfall

Pixel #7
Weighting Retrieved Profiles
B me ] Tmmm
" A First Guess 4.477[mm/h i ou
A e Baammin] B it — GPORF fan
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Retrieval and Model Biases
Pixel #7
Tbh biases 19V 19H 22V 37V 37H 35V 35H
GPROFmaximum | o0 105 | 0222 | <1710 | 6165 | 4620 | 4288
likelihood
™IV
Eli)lllsg 13.212 | 23.246 | 4.788 6430 | 13467 | -12.303 | -15.873
- 3615 1 G T4C 10 G 4 657 20 5 17 7
First Guess (35.615) | (64.634) | (11.749) | (29.608) | (64.657) |(-20.530) |(-12.230)
MV
Elgllsg 0.684 -0.603 1.800 | 10979 | 13.266 | 6.872 3.283
- 23.087 785 77 15 i4.456) | (-1.355 5.925
Analysis 3.087) | (40.785) | 8.770) | (34.158) | (64.456) | (-1.355) | (5.925)
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4/
Conclusions
The a-priori databases constructed from radar/radiometer
(and potentially other sensors by algorithm developers) also
serves as a nice tool to verify 1D cloud schemes use
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