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Abstract : In this study, we estimate solar surface insolation (SSI) by using physical methods with
MTSAT-IR data. SSI is regarded as crucial parameter when interpreting solar-earth energy system,
climate change, and agricultural production predict application. Most of SSI estimation model mainly
uses ground based-measurement such as pyranometer to tune the constructed model and to validate
retrieved SSI data from optical channels. When compared estimated SSI with pyranometer
measurements, there are some systemic differences between those instruments. The pyranometer data
observed upward-looking hemispherical solid angle and distributed hourly measurements data which
are averaged every 2 minute instantaneous observation. Whereas MTSAT-1R channels data are taken
instantaneously images at fixed measurement time over scan area, and are pixel-based observation with
a much smaller solid angle view. Those temporal discrepancies result from systemic differences can
induce validation error. In this study, we adjust hour when estimate SSI to improve the retrieved
accurate SSIL
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Table 1. Characteristics of the MTSAT-1R

Orbit Type Geo-synchronous

Altitude = 36,000 km
Repetitiveness 30 minutes

Channel | Visible | IR1 IR2 IR3 R4
Wavelength| 055~ | 38~ | 65~ | 102~ | 115~

(um) 0.75 40 7.0 112 125

Resolutionatl 1.0x | 40x | 40x | 40x | 40x
Nadir (km?)| 1.0 4.0 40 4.0 40

IR: InfraRed channel
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Fig. 1. The location of 22 pyranometer sites over Korea peninsula.
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Table 2. Detailed Specification for pyranometer over Korea Meteorological Administration (KMA) observation sites

Measured Response time, . Spectral range Sensitivity
Manufacturer | Model variables (unit) 95% Operation range (nm) (WIW/im?)
Kipp & Zonen | CM21 W/m? Ss -20-50°C 305-2800 7-14
Kipp & Zonen | CM22 W/m?2 3s -20-50°C 200-3600 7-14
o A 71 ez ke FOMAIoF A ¢ B3lgkS R dtthSpencer et al, 1971), EHEEUAL

Vet
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Fig. 2. The flowchart of Solar Surface Insolation (SSI) with
MTSAT-1R images.
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Table 3. Insolation attenuation coefficient diagram with
respect to albedo and IR1-TBB from Kawai and
Kawamura (2005)

Solar Zenith Albedo

age() [0.0-0.1]0.1-02]0.2-03]03-04104-05]05-1.0
0-10 | 1.60 | 147 | 130 | 120 | 120 | 120
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Fig. 3. Scatter plot comparison non-corrected solar surface

insolation with ground-bases pyranometer
measurement over Korea peninsula during the study
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Fig. 4. Scatter plot between non-corrected insolation and ground-based pyranometer over day time: (a) compared on 10 LCT, (b) on
17 LCT during a year (Red plot is satellite based insolation; Blue is observed from pyranomter).
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Fig. 6. Scatter plot comparison corrected solar surface
insolation with ground-bases pyranometer
measurement over Korea peninsula during the study
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