Atmosphere. Korean Meteorological Society
Vol. 28, No. 2 (2018) pp. 201-209
https://doi.org/10.14191/Atmos.2018.28.2.201
PISSN 1598-3560 eISSN 2288-3266

a4 T LEE
(Research Note)

XM "XAT 7[deld2t=e Hent &8 Sl Yok
GOES-160|M €2 nE
FARN R RSyl
71787 =717178 9173 A E
(A7 20189 49 9%, AL 2018 59 4, AR EAL: 20189 62 7Y)

Benefits of the Next Generation Geostationary Meteorological Satellite
Observation and Policy Plans for Expanding Satellite Data Application:
Lessons from GOES-16

Jiyoung Kim* and Kun-Il Jang

National Meteorological Satellite Center, Korea Meteorological Administration, Chungbuk, Korea

(Manuscript received 9 April 2018; revised 4 May 2018; accepted 7 June 2018)

Abstract

Benefits of the next generation geostationary meteorological satellite observation

(e.g., GEO-KOMPSAT-2A) are qualitatively and comprehensively described and discussed.
Main beneficial phenomena for application can be listed as tropical cyclones (typhoon), high
impact weather (heavy rainfall, lightning, and hail), ocean, air pollution (particulate matter), for-
est fire, fog, aircraft icing, volcanic eruption, and space weather. The next generation satellites
with highly enhanced spatial and temporal resolution images, expanding channels, and basic and
additional products are expected to create the new valuable benefits, including the contribution
to the reduction of socioeconomic losses due to weather-related disasters. In particular, the new
satellite observations are readily applicable to early warning and very-short time forecast appli-
cation of hazardous weather phenomena, global climate change monitoring and adaptation,
improvement of numerical weather forecast skill, and technical improvement of space weather
monitoring and forecast. Several policy plans for expanding the application of the next genera-
tion satellite data are suggested.
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Fig. 1. Schematic overview of the space-based meteorological observation (courtesy of World Meteorological Observation).
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Table 1. GEO-KOMPSAT-2A baseline (blue and bold) and
additional (black and italic) products by sensors. Three space
weather products are also presented.

Sensors Products

Advanced [Scene/Surface]

Meteorological Cloud Detection

Imager (AMI) Fog Detection
Land Surface Temperature
Sea Ice Cover
Sea Surface Temperature
Snow Cover
Fire Detection
Ocean Current
Snow Depth
Surface Albedo
Surface Emissivity
Vegetation Green Fraction
Vegetation Index

[Cloud/Rainfall]

Cloud Phase

Cloud Top Height
Cloud Top Pressure
Cloud Top Temperature
Rainfall Rate

Cloud Amount

Cloud Droplet Effective Radlius
Cloud Ice Water Path
Cloud Layer/Height
Cloud Liquid Water Path
Cloud Optical Depth
Cloud Tipe

Rainfall Potential
Probability of Rainfall

[Radiation/Aerosol]

Aerosol Detection

Aerosol Optical Depth (AOD)

Asian Dust Detection

Asian Dust Optical Depth

Radiances

Volcanic Ash Detection and Height
Aerosol Particle Size Distribution
Longwave Radiation Downward (Surface)
Longwave Radiation Upward (Surface)
Longwave Radiation Upward (TOA)
Shortwave Radiation_Downward (Surface)
Shortwave Radiation_Reflected (TOA)
Shortwave Radiation_Absorbed (Surface)
Visibility

of| ol
GOES-16 9148 71&2] GOES ¢3¢l vlal 4u) 2

Table 1. Continued

Products

[Atmosphere/Aviation]
Atmospheric Motion Vector
Overshooting Top Detection
Stability Index

Total Ozone

Vertical Moisture Profile
Vertical Temperature Profile
Aircraft Icing

Convective Initiation

SO, Detection

Total Precipitable Water
Tropopause Folding Turbulence

Sensors

Advanced
Meteorological
Imager (AMI)

Particle Detector (PD)

Magnetometer (MAG)

Satellite Charging
Monitor (SCM)

Energetic Particle Flux

Geomagnetic Field

Satellite Charging Status

7 B, 3ufe] A=A, Sl wE A 7] (high
impact weather) &4 ¥ 2 &(coverage) 5 5 &
o] o]Rojgom, YE&F U 57|44 uisk A
A ZF AN = 7FssHAl 9 THHillger, 2008; Goodman
et al., 2012). ©]&13F GOES-16 949 A% ¢S 5
ste] vl STl 71d 2 H-5-2F Evjo]=of thgh o 1
APAIZE A%, AL XR9} HE oK JRA, 4F
E3 s 28 Ao 'X Bee 3, B Zd
o](flares)2} =1} A ZF WE(coronal mass ejections)
A 71e S, AAZ] Z3F(geomagnetic storm) <l
B A Fol o]Fojd Aoz st At Goodman,
2015).
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Table 2. GOES-16 baseline products by sensors adopted from Schmit et al. (2017).

[e]

L

L

Senors

Products

Advanced Baseline Imager (ABI)

Aerosol Detection (including Smoke and Dust)
Aerosol Optical Depth

Clear Sky Masks

Cloud and Moisture Imagery
Cloud Optical Depth

Cloud Particle Size Distribution
Cloud Top Height

Cloud Top Phase

Cloud Top Pressure

Cloud Top Temperature
Derived Motion Winds

Derived Stability Indices [Convective Available Potential Energy, Lifted Index, K Index,

Showalter Index, Total Totals]
Fire/Hot Spot Characterization
Hurricane Intensity
Land Surface (Skin) Temperature
Legacy Vertical Moisture Profile
Legacy Vertical Temperature Profile
Radiances
Rainfall Rate/Quantitative Precipitation Estimation
Sea Surface Temperature (Skin)
Shortwave Radiation Reflected: TOA
Shortwave Radiation Downward: Surface
Snow Cover
Total Precipitable Water
Volcanic Ash: Detection and Height

Geostationary Lightning Mapper

(GLM)

Lightning Detection: Events, Groups and Flashes

Space Environment In-Situ Suite

Energetic Heavy lons

(SEISS) Magnetospheric Electrons and Protons: Low Energy
Magnetospheric Electrons: Med and High Energy
Magnetospheric Protons: Med and High Energy
Solar and Galactic Protons
Magnetometer (MAG) Geomagnetic Field

Extreme Ultraviolet and X-ray
Irradiance Suite (EXIS)

Solar Flux: Extreme Ultraviolet (EUV)
Solar Flux: X-ray Irradiance

Solar Ultraviolet Imager (SUVI)

Solar EUV Imagery

S2eA] 57T YA, SEISS (Space Environment
In-Situ Suite), MAG (magnetometer), EXIS (Extreme
Ultraviolet and X-ray Irradiance Suite), SUVI (Solar
Ultraviolet Imager) 5 459 #32 53 A 2
A, ol 5 oA SEY 4x Bes, A4,
Fo] A9 W XA BAF Fol e #HAEI)
e S QlTh Table 32 2] t91Ad 24594 GOES-
1635 9144 ©AlE AMI®E ABI AlAe] Ad ¥ 5
A9 WlaLgk Zlojt}. Himawari-8% /g0l &)
¥ AHI (Advanced Himawari Imager) Al Aol o)t A}

sh=t7)248ks o) 7] A128¢ 235 (2018)
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ATHIMA, 2016). Table 39 ehd npel 7o) AMI,
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Table 3. Spectral band summary of 3 imagers, AMI (Advanced Meteorological Imager), ABI (Advanced Baseline Imager), and
AHI (Advanced Himawari Imager) from Chollian-2A, GOES-16/S, and Himawari-8/9 satellites, respectively. The band
information is characterized by approximate central wavelength in micrometers. Descriptive name and primary purpose in the

table are adopted from Schmit et al. (2005 and 2017).

Band number

Central wavelength (um)

(Descriptive name, Band) AMI  ABI  AHI-8 Primary purpose
1 (Blue, VIS) 047 047 0.47  Daytime aerosol over land and coastal water mapping
2 (Green, VIS) 0.511 - 0.510  Solar insolation estimates
3 (Red, VIS) 0.64 0.64 0.64  Daytime clouds, fog, insolation, and winds
4 (Vegetation, Near-IR) 0856 0864 0857 Da}ftlme vegetation/burn scar, aerosol over water, and
winds
5 (Cirrus, Near-IR) 1.38 1373 - Daytime cirrus cloud detection
6 (Snow/lce, Near-IR) 161 161 161 Da.ytm.le .0101.1d top phase, particle size, snow and ice
discrimination
6-1* (Cloud particle size, Near-IR) ) 294 296 Daytime land/cloud properties, particle size, vegetation,
and cloud phase
7 (Shortwave window, IR) 383 3.90 3.89 Surfaf:e and cloud, fog at .nlght, fire, atmospheric
motion vectors, and volcanic ash
8 (Upper-level water vapor, IR) 6.24 6.19 6.24  High-level atmospheric water vapor, winds, and rainfall
9 (Midlevel water vapor, IR) 6.95 6.93 6.94  Midlevel atmospheric water vapor, winds, and rainfall
10 (Lower/midlevel water vapor, IR)  7.34 7.34 7.35  Lower-level atmospheric water vapor, winds, and SO,
Total water for stability, cloud-top phase, rainfall,
11 (Cloud-top phase, IR) 8.59 8.44 8.59 dust, and SO,
12 (Ozone, IR) 9.63 9.61 9.64  Total column ozone, turbulence, and winds
13 (Clean longwave window, IR) 1040 1033 1041  Surface and cloud
14 (Longwave window, IR) 11.21  11.21 11.24  Imagery, SST, clouds, and rainfall
15 (Dirty longwave window, IR) 1236  12.29 1238  Total water, ash, and SST
16 (CO,, IR) 1331 13.28  13.28  Air temperature, cloud heights and amounts
Schmit et al. (2005, 2008, 2017)] F3x ¥ L2 ) 3.1 EHiS
FO= Table 30 &7 A&t} B, slElAR], AtelEE 5 G A7 AA
e o Az AL TS Yol fEA
3. ZMICH 7|AkRIA BEo| E21t HO Sl 919714 Aatolnt. AT F1 e AAA
715 B3] ol FhE A doln Fad ARE
ApAl| T 7] A2 7120 Sl mls) Al @l Alggdeh e dee] dUA I B dde F
W, BEAD 5, AR R Fol A BAE F9e] FHNA AAH o5l UF AA 5L
H, :1011 fﬁ} N8R Ee] F&E U thdst 2 A AL, e 2l By e A5 Il
o7 o gt A 7173918 A 107]2) A 719ke] weel] FQa g o A] 4hEel o v AR
SEEFET, ARV, Al mARA, e, &8 & Al @ ok A 718914 7Rk vt
H 2, sk Fa, 7)1l tiste] AdE= ", 7571, clolE2E dSARS] e A7)
98 Role Welg AAH ZuolN 27 uPrt e welshs +Awde] d=yahw o] 4L
(NAS, 2000, 2008; Bard et al., 2008; Goodman, 2015; o2 7198 4= JATHNAS, 2000; Kim et al., 2017).

Brown and Wooldridge, 2016; COMET Program,
2016).
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