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0.5° % 0.5° GPI=5.34*FC+0.29 216 0.6 237
(MATSA)
0.25°%x0.25° GPI=4.84*FC+0.33 217 0.5 698
1°x1° GPI=5.61*FC+0.07 217 0.64 43
43982
0.5° x 0.5° GPI=4.36*FC+0.01 215 0.29 89
(MATSA)
0.25°%x0.25° GPI=3.98*FC+0.04 216 0.23 269
1°x1° GPI=7.57*FC+0.37 211 0.75 111
43986
0.5°x0.5° GPI=6.62*FC+0.59 213 0.59 243
(MATSA)
0.25°%0.25° GPI=6.1*FC+0.72 213 0.46 777
P 1°x1° GPI=12.46*FC+0.04 210 0.75 41
0.5° % 0.5° GPI=9.32*FC+0.04 208 0.67 52
(MATSA)
0.25°x0.25° GPI=9.07*FC+0.07 208 0.53 156
1°x1° GPI=4.67*FC+0.11 213 0.8 81
44546
0.5° % 0.5° GPI=7.89*FC+0.31 209 0.67 151
(KHANUN)
0.25°x0.25° GPI=7.7*FC+0.31 210 0.6 404
e 1°x1° GPI=7.96*FC+0.15 206 0.86 75
0.5° % 0.5° GPI=10.9*FC+0.17 202 0.84 146
(KHANUN)
0.25°x0.25° GPI=11.1*FC+0.17 211 0.68 341
1°x1° GPI=4.72*FC+0.02 222 0.81 53
44562
0.5° % 0.5° GPI=3.71*FC+0.02 227 0.59 96
(KHANUN)
0.25°x0.25° GPI=3.36*FC+0.05 227 0.47 279
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1°%1° GPI=5.12*FC+0.04 222 0.71 54
44566
0.5° x 0.5° GPI=6.53*FC+0.24 226 0.59 102
(KHANUN)
0.25°%0.25° GPI=6.29*FC+0.28 227 0.42 269
56200 1°% 1° GPI=8.8*FC+0.42 207 0.75 77
0.5° x 0.5° GPI=7.12*FC+0.66 208 0.63 176
(KROSA)
0.25°x0.25° GPI=6.38*FC+0.89 209 0.52 581
1°% 1° GPI=4.8*FC+0.43 215 0.54 87
56304
0.5° x 0.5° GPI=3.48*FC+0.22 224 0.52 228
(KROSA)
0.25°x0.25° GPI=3.25*FC+0.39 222 0.42 722
56330 1°x1° GPI=8.45*FC+0.45 210 0.64 87
0.5° x 0.5° GPI=6.6*FC+0.14 224 0.57 197
(KROSA)
0.25°%0.25° GPI=6.31*FC+0.22 224 0.41 635
55536 1°x1° GPI=8.6*FC+0.14 204 0.78 76
0.5° x 0.5° GPI=7.1*FC+0.18 204 0.67 140
(SEPAT)
0.25°x0.25° GPI=6.9*FC+0.25 203 0.53 390
1°x1° GPI=6.85*FC+0.46 224 0.6 108
55541
0.5° x 0.5° GPI=6.3*FC+0.46 216 0.55 224
(SEPAT)
0.25°x0.25° GPI=3.78*FC+0.31 211 0.5 568
55567 1°x1° GPI=5.37*FC+0.01 218 0.61 83
0.5° x 0.5° GPI=3.97*FC+0.08 219 0.38 164
(SEPAT)
0.25°%0.25° GPI=3.6*FC+0.14 220 0.25 491
1501 1°% 1° GPI=15.6*FC+0.44 196 0.75 85
0.5° x 0.5° GPI=18.7*FC+0.7 194 0.63 172
(JANGMI)
0.25°%0.25° GPI=12.7*FC+0.83 195 0.46 504
61906 1°x1° GPI=6.61*FC+0.27 204 0.71 82
0.5° x 0.5° GPI=6.65*FC+0.42 203 0.63 183
(JANGMI)
0.25°%0.25° GPI=6.23*FC+0.43 204 0.51 571
- 1°%1° GPI=7.12*FC+0.06 216 0.76 82
C 0.5° x 0.5° GPI=4.48*FC-0.02 225 0.66 150
(JANGMI)
0.25°x0.25° GPI=4.38*FC+0.08 223 0.54 403
6191 1°%1° GPI=8.88*FC+0.09 212 0.88 62
0.5° x 0.5° GPI=9.49*FC+0.19 211 0.77 104
(JANGMI)
0.25°x0.25° GPI=8.56*FC+0.23 212 0.64 331
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ABSTRACT

This study is to develop a new method for estimating near real-time rain rate of typhoon by
combining the advantages of microwave data which can penetrate through clouds and interact with the
underlying rain particles and the high temporal resolutions from infrared observations. The TMI (Tropical
Rainfall Measuring Mission Microwave Imager) microwave data on board TRMM satellite and a total of
11 rain gauges on small islands spreading in the south of Japan from 1998 to 2004 are used to establish a
multi-channel linear regression equation by statistical method for retrieving the rain rate of typhoon.
There are three major procedures in this study. Firstly the high resolution Visible and Infrared Scanner
(VIRS) data of 11 pum on board TRMM is employed to calculate the fractional coverage (FC) of cold
cloud. The GPI (GOES Precipitation Index) technique is then utilized to set up the best relationship
among the FCs and rain rates, which are retrieved from TMI data. Finally, the satellite Typhoon rain rate
over ocean is estimated by the MTSAT-1R geostationary satellite. The investigations of variations of
infrared rainfall threshold are carried out by using a total of five cases (MATSA, KHANUN, 2005;
KROSA, SEPAT, 2007; JANGMI, 2008) under three domains of different resolutions (1°x 1°, 0.5° x
0.5°, 0.25° x 0.25°). Results show that for this algorithm, combining microwave and infrared data, the
correlation between rain rate and FC for the 1ox1o domain is the best than those for the other domains.
From the regularly continuous rain rate products, it is capable of catching the tendency of rainfall
intensity. In addition, the flexible infrared threshold calibrated by microwave data is more practically
useful than the fixed global threshold of 235 K. Overall, this algorithm not only successfully
utilizes the advantage of combining microwave and infrared data, but also has the ability of monitoring
the changes of typhoon rainfall intensity.
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