Microwave Emission brightness Temperature
Histogram Technique (METH): TRMM Boost, One
Degree Product and SSMIS Processing

Modified METH to account for TRMM-Boost
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TRMM satellite was boosted from 350km to 402km in
August 2001 to extend mission life, thus changing the
Earth Incidence Angle (from 52.8° to 53.4°) and effective
field of view of TRMM Microwave Imager (TMI). We
change the Rain Rate-Tb relation for the Pre- and post-

boost configuration and produce a modified algorithm that
accounts for the TRMM boost, thus allowing TRMM to
provide climate scale rainfall for long-term climate studies.
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Fig 2. Time senes of domain
(35N-359) average uncorrected
3A11, modified 3A11 and SSM/I

monthly rain rates 1998-2007
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Fig 3. Time senes of rain rate (RR) and freezing level (FL)
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difference between unmodified and modified 3A11 and F13 SSM/I

Fig 4. Trend analyses show
no significant trend In
monthly rainfall whereas
the modified 3A11 show
linear trend comparable to
the SSM/I rain rate
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One-degree TRMM Monthly Oceanic Rainfall

Jan 1999, 5.0 degree Aoy = 01083 ( BO000- 0.5344) July 1899, 5.0 degree Avg = 01004 ( 000X~ 0 852)

F|g 6. Prototype V7 3A11 at 2 D degree (m|ddIe panel) and 1 degree
(lower panel) resolution for January 1999 (left) and July 1999 (right
panels). 5 degree 3A11 for the two months are shown on the top panels

Zonal means at 1 deg. resel,, Jan 1999 Zonal means at 1 deg. resel., July 1999
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Fig 7. Comparison of prototype 3A11 1 degree product with zonal
average PR 2A12 and TMI 2A25
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Fig 8. Maps of difference between average 1 degree prodm t (5x5)
and 5 degree product (left panel) and scatter plot of the 5 degree
and 5x5 averaged 1 degree products for Jan 1999 and July 1999.

Ref: Chiu L. and D-B Shin, IGARSS IEEE Xplore, June 2011,
Vancouver, Canada
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SSMIS Processing

Collaborators: R. Adler, G. Huffman, E. Nelkin and D. Bolvin
With the demise of the SSM/I senes, we examine the continuity of
oceanic rainfall with SSMIS. Preliminary analysis shows a T, bias of -

0.81K and large global mean differences occurs when fitting parameter
x? is large. An adjustment of 0.83 K was made and the ¥? requirement

was relaxed

\':0.9112)( + 14584
Corr =0.9038
s0 } F13- SS A/1l=171.18
F17-SSMIS = 17199

Bias =0.813

F13-SSM/I T, (K)

F13-55M/] Rain-rate (mm/day)

40N [N
20N
EQ 1"
20S |
N

60S

F13-SSM/I FL (km)

100 >0 Py
F17-SSMIS Rain-ra

(mm/d v)

F17-SSMIS FL (km)

F|g Q. Scatter dlagrams of TO, Rarn Rate Freezmg

Level (FL) and sample number for F13 SSM/l and

F17 SSMIS before adjustment.

0 60E 120E

180

60W

Corr=0.3017
F1355Mf1=2213
FA?-5SME=224

-
[
=]

F13- 5SS/ Reinerube [ rerm /dery]
o o
b b

130 200 230
FLZ SSMIS R rate: [ rarm Adu y]

B

y= + 04007
GOx=
F13-SSMA = 267
[ F17SSMS= Z75%
Bl w004

B

B

E

PL3-SOM/ Rainrate {ran /dvy)
E

g

F17-SSVES Rain-rate fnere/dyy)

. Fig 10.After

120W
(mm/day)
I A s
0O 03 08 16 25 35 65 8 95 11 125 14

55
o F13 - - F17-F13
% as

15
B
5 2s
Pt
H
o LS
[

(X

1.2 adjustment, the F17
| 2 SSMIS RR differ

| «s from the F13 SSM/I
| % by less than 2% and

Radn rate (mm/day)
~ e s
» ™

"

Time (month)

the FL higher by 1%.

Latitude (°)
20
18
a6
é a4
.
-
'g 410
'g‘cou
$ 406
SSM/1 (2.66 men/ dary) SSMYY (4,086 k)
SSMIS (2,60 mm/day) o SSANS (4.123 km)
400 -
- Time (month)

We thank NASA PMM /TRMM Program for supporting our works




