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Fig. 1 Monthly observation frequency of TRMM/PR
(left) and TMI (right) in 120°E-150°E [count]
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Fig. 2 A Relation between sample variance and
monthly observation frequency (Nakakita et al.,
2002)
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Fig. 3 Average monthly rainfall [mm] (left) and sample

standard deviation of monthly rainfall [mm] (right)
of TRMM/PR

Fig. 4 Estimated temporal correlation length [hrs] (left) and

population standard deviation [mm] (right) of
TRMM/PR
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Fig. 7 Estimated temporal correlation length [hrs] (left) and population standard deviation [mm] (right) of TMI

— 540 —



0.045
004
0.035
003
0.025
002
0.015
001
0.005

=4
8

o o
o o ¢
2 o B
5 B 5

Least Square Sum

Least Square Sum

o
§ <

[

0
0 0002 0004 0006 0008 001

14

0.012 0 0002 0004 0006 0008 001 0012

14

1=
g8
8

model —

model ——
samples

samples

g
8

g
8

g
g

40\\

0 [
0 100 200 300 400 500 600 0

Observation Frequency

3
8

Sample Variance [mm?]
Sample Variance [mm?]

\
N
100 200 00 400

500 600

Observation Frequency

(a) the Pacific ocean, off the west (b) West part of China

coast of North America

Least Square Sum

Sample Variance [mm?]

001

0,006
0,009
0.008 E os
0,007 @ o004
0,006 2
0005 3, o3
0.004 @
0003 g 0002
o
0.002 8
0001
0.001 =
0 0
0 0002 0004 0006 0008 001 0012 0 0002 0004 0006 0008 001 0012
v v
160000 160000
model o= model ——
140000 samples & 140000 samples
120000 £, 120000 |
100000 ; § 100000
} § {
80000 [{ 4 oo
60000 Y S 60000
40000 | N |, 40000
20000 § 20000
0 @ 0
0 100 200 00 40 500 600 0 100 20 00 40 50 60

Observation Frequency Observation Frequency

(c) Philippine sea (d) Himalayas

Fig. 8 Top: Least square sum of expectation of sample variance estimated directly from TMI and from the parameter v

Bottom: Expectation of sample variance estimated directly from TMI and from the parameter v obtained from the

least square sum (top figure) in various observation frequency n
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Estimating Global Distribution of Temporal Correlation Length of Instantaneous Rainfall using
Spaceborne Rainfall Observations

Eiichi NAKAKITA and Lisako KONOSHIMA *
* Graduate School of Engineering, Kyoto University

Synopsis

This paper aims at estimating a global distribution of temporal correlation length of instantaneous
rainfall, only from a low frequent satellite data. Nakakita et al. (2006, 2007) developed a method of
correcting the sample variance of monthly rainfall and estimating a stochastic parameter of temporal
correlation of instantaneous rainfall from a low frequent observation of TRMM/PR. However, the estimates
were possible only in middle latitude, where TRMM/PR observation frequency was high. This research
seeks a better method for estimating parameters by considering TRMM observation time intervals, and also
changing the estimation method to a point-to-point estimation. As a result, a finer distribution of temporal
correlation lengths of instantaneous rainfall was obtained in all latitudes.

Keywords: Precipitation field, TRMM/PR, TRMM/TMI, Low frequent observation, Monthly rainfall,
Temporal correlation length
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