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Estimation of Rainfall Intensity for MTSAT-1R Data using Microwave Rainfall
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Abstract : Rainfall intensity was estimated using the MTSAT-IR infrared channels and the
microwave satellite precipitation data. Brightness temperature of geostationary satellite is matched
temporal and spatial to a variety of microwave satellite(SSM/I, SSMIS, AMSU-B, AMSRE, TRMM)
precipitation data. Rainfall intensity was calculated by the look-up table using relationships of MTSAT-
IR brightness temperature and microwave precipitation.

Estimated rainfall is verified using by precipitation of TRMM satellite( TRMM3B42) and ground
rainfall as AWS from Jul. 21 2008 to Jul. 25 2008. The results of rainfall estimated TRMM 2A12(TMI)
that validated by AWS and TRMM3B42 precipitation are represented highly 0.38 and 0.61 by
correlation coefficient, 5.81 mm/hr and 2.44 mm/hr by RMSE, 0.79 and 0.84 by POD and 0.65 and
0.87 by PC, respectively,

Overall, estimated rainfall using by microwave satellite calculated 5 mm/hr or more comparing by
AWS and 5 mm/hr or more comparing by TRMM3B42 precipitation, respectively. Validation results of
correlation coefficient are shown series of TRMM 2A12, AMSRE, SSM/1, AMSU-B and SSMIS.

Key Words : Rainfall intensity, Estimated rainfall, Microwave precipitation, Geostationary satellite,

MTSAT-1R.
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Estimation of Rainfall Intensity for MISAT-113 Data using Microwave Rainfalf
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Table 2. The specification of microwave satellite for rainfall observation

Sensor Onboard satellite | Spatial resolution (km?) | Satellite Altitude (km) |  Rainfall (mm/r) | Time of revolution (min)
SSML DMSP F13~15 25%25 833 0~17.5 102
SSMIS DMSP F16~17 25%25 850 0~35 100
AMSU-B NOAA 15~17 16x 16 850 0~30 100
AMSRE AQUA 4x6 686 0~50 984
™I | TRMM 4x4 403 0~50 925

i F13~F15 : SSM/T

— MW RR data time(OBS. Start and end) F16~F17 ; SSMIS
N15~N17 : NOAA AMSY-B

AMSRE : AQUA AMSR-E

Asia scan time(Ascending and Descending) TRMM 3A13 - TRMM THMI
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Fig. 1. Microwave data for east asia region at Jul. 22. 2008,
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Table 3. Corrslation between MTSAT-1R TBB and Microwave rainrate

TSSMAFI3 | 043 2 .
SSM/I F14 042 040 041
SSMATF15 046 036 043

SSMAI 044 038 043
SSMIS F16 034 033 031
SSMIS F17 038 035 037

SSMIS 036 034 034

AMSU-B N15 039 046 041

AMSU-B N16 034 039 034

AMSU-B N17 047 052 050
AMSU-B 044 045 041
AMSRE 025 043 036

TRMM 2A12 005 0.12 008
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Fig. 2. Temporal and spatial collocation between MTSAT-1R BTT and Microwave rainrate on Land pixel.

=1

2) EEYRLY

MTSAT-1R¥} vfolAz ol 9jA4& Tl o)
Aol FUSH1E 9 FeES L A Y moko] B
Z|7h A 0| dAsly) Yete] FHAY ATt
UA] Az SFEUAIHE Lot GaEEE0] F
2 ol g gk, BEUA] HLE A7 o) tisted
20| gy ero] LAREL Apuko) bART L =
dalehs Aola 4] (NE F28E 4 ek,

R PR = [§1 PBTT)IBIT

A& MTSAT-1R] B71-2= (BT} SSM/I 7+
FR) AR BAE UeEbd AOZHN Atlas et
al (1990)# Crosson et al (1996)0) AJ¢kst PMM
(Probability Matching Method) ¥olc}, o] A&
MTSAT-1R | Ajde] 97| 2% BITY &2
2(Probability Distribution Function : PDF)¢t
SSM/I 7<% R9) SRR 23] Z3fo] vt A2
2 7}4ste] BTTS RY FHEETSE(Cumulative
Distribution Functions : CDFs)7t 2|8l 22
BTTi¢} Ri®) 3H5-& AXKETh Fig. 19 ufelaz ol

-515-



Korean Journal of Remote Sensing, Vol.26, Ne.5, 2010

(a) SSM/LF13 (b) SSM/1 F14 {c) SSM/LF15 (d) SSM/T
20 2 ] e 2%
+ $SMA 13 (Ocean) « SSMA 14 (Ocean) + S3MfI 15 {Coean) S8/t {Ocean}
i Na 160 o 397 [t i H=0a4
o 1 R=0.35 o 1 R= 040 - 15 . R=03 o 15 Rx038
£ £ E * E
E - H £, H s
g £ £ e £
£ £ £ P &
] 2 g 5 A £
(e) SSMIS F16 () SSMISF17 (g) SSMIS (h) AMSU-B Ni5
] 0 . 3
o "L ssmis 16 (ocean) + S5MIS 17 (Ocean) 2 L s gocean) + AMSU-B 15 (Cosan)
25 2 .. N=2078 L N=7507 2 Nz 4813
. < R Rag.3s * . .. Rz038 = Reoa
g » E 2 P € »n b £
PR s “Ef 5 E
: : £, g
£ 1w} £ £ £
[ 2 3 &
s 5 s
Se6 6 20 24 B 20 0 st 6 20 M0 20 20 9 G55 220 20 0 26 e S0 H6 20 240 260 200
BYT{K) BYT(K) BTY{K) BTT{K)
(i) AMSU-B N16 () AMSU-B N17 (k) AMSU-B (1) AMSRE
30 30— S 56
+ AMSUB 18 {Ocoan) + AMSU.B {Ccean} ve « AMSRE {Ccean)
25 ) Huss ~,‘ . H=15000 0 =314
R 039 " i, R 045 - R= 043
I I~ - ™
£ £ LA £
s : : g
& £ £ 1 &
1 & 2 &
5
ok, e
180200 220 240 260 280 300
BTT (K}
(m) TRMM 2A12
E)
« TRMM 2012 (Ooaan)
. ity
F3
E 20
£
£
&

Fig. 3. Same as Fig.2 except for on Ocean pixel.
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Table 4. Binary category contingency table for validation of
MTSAT-1R rainfall intensity
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Fig. 7. Estimated rainfall of MTSAT-1R and AWS observation at 1900UTC Jul. 23 2008. The validation values are showed
R(correlation), Bias, RMSE(root mean square error), PC(Proportion correction) and POD(Probability of Detection).
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Table 5. The validation result between estimated rainfall and AWS and TRMM3B42 from study period. The shaded column is

highest valid value
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