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ABSTRACT

Heavy rainfall is one of the most devastating natural hazards in the Korea
peninsular. As a result, the monitoring and forecasting of heavy rainfall is one
of the most important challenges for flash floods in terms of providing accurate
estimation of rainfall. Precipitation data from satellites is very effective for predcting
flash floods. Geostationary satellites are especially important for estimating and
predicting heavy rainfall in high spatial resolution with time sensitivity during a
flash flood event caused by a typhoon. This study validated the rainfall algorithm
for typhoon Chaba using Koreas' geostationary satellite images and Global
Precipitation Mission (GPM), Dual Precipitation Radar (DPR), and GPM Microwave
Imager (GMI) sensors. We developed an algorithm that co-located GPM Level 2
precipitation with rain flag, precipitation type flag, land/ocean flag,
convective/stratiform flag, cloud top height flag, and COMS geostationary satellite
5 channels. This algorithm can be applied to the Himawari 8 satellite with more
than 3 times the time resolution and 2 times the spatial resolution in comparison
with the COMS satellite. This paper describes the improvement in the accuracy

of rainfall estimation utilizing the Himawari 8 satellite with additional spectral bands.
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Lo number at SSP SSPlkm]
e AHFE | AHIS
1 1 0.47063 0.47059
2 1 0.51000 0.50993
3 05 0.63914 0.63972 VIS 1
0.86 4 1 0.85670 0.85668
1.6 5 2 1.6101 1.6065
2.3 6 2 2.2568 2.2570
3.9 7 2 3.8863 3.8289 IR4 4
6.2 8 2 6.2429 6.2479 IR3 4
6.9 9 2 6.9410 6.9555
7.3 10 2 7.3467 7.3437
8.6 11 2 8.5026 8.5936
9.6 12 2 9.6372 9.6274
104 13 2 10.4073 10.4074 IR1 4
1.2 14 2 11.239%5 11.2080
124 15 2 12.3806 12.3468 IR2 4
13.3 16 2 13.2807 13.3107
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=3 =3
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=3 = 3
=3 =3
=3 =3
| =] =3
Full Disk Region 1 Region 2 Region 3 Region 4 Region 5
every 10 [min.] (North-Eastern (South-Western (Target Area)(Landmark Area) (Landmark Area)
Japan Area) Japan Area) every2.5 every0.5[min.] every0.5[min.]
every 2.5[min.] every2.5[min.] [min.]
a2 18 AHI HEAIZE AT
E: Himawari-8 25X% & 2537
Observations ) . .
S . Time cycle(min) Observation per day
Full Disk(Fixed) 1 10 144
Japan Area(Fixed)
(Region 1+Region 2) 4 25 576
Target Ar_ea(FIeX|bIe) 4 25 576
(Region 3)
Landmark Area (Flexible) 20 05 2830
(Region 4)
Landmark Area (Flexible) 20 05 2880
(Region 5)
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Observation area (see table1) SSPkm] Ea_st—vx_/est Nor_th—s_outh
direction direction
3 05 22,000 22,000
Full Disk 1,24 1 11,000 11,000
5-16 2 5,500 5,500
| A 3 05 6,000 4,800
apan Area
(Region 1+Region 2) 124 ! 3,000 2400
5-16 2 1,500 1,200
3 05 2,000 2,000
Target Area 124 1 1,000 1,000
(Region 3)
5-16 2 500 500
3 05 2,000 1,000
Landmark Area 124 1 1,000 500
(Region 4)
5-16 2 500 250
3 05 2,000 1,000
Landmark Area 124 1 1,000 500
(Region 5)
5-16 2 500 200
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Type (wavelength)
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Bin Spacing (m) 250
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Beam width(°) 1
Number of Elevation Angle 10 (0.9° ~ 19.6%)
Scan Interval (minute) 7

Location
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