Kyung-Ae Park®), Hye-Jin Woo0'?, Sung-Rae Chung®), Seon-Kyun Baek®, Byung-Il Lee®

(D Dep. of Earth Science Education, Seoul National University, Seoul, Korea,

(2 Dep. of Science Education, Seoul National University, Seoul, Korea,
(3) National Meteorological Satellite Center, KMA, Chungbuk, Korea

Abstract : As the second geostationary satellite of Korea, following on the Communication, Ocean and
Meteorological Satellite (COMS), GEO-KOMPSAT-2A (Geostationary Korea Multi-Purpose Satellite-2A, GK-
2A) 1s launched to be positioned at 128.2°E over the earth equator in October 2018. Advanced Meteorological
Imager (AMI) on the GK-2A will have sixteen channels similar to ABI of GOES-16 and AHI of Himawari-8/9.
The spatial resolution of infrared channel observation for the estimation of sea surface temperature (SST) is
about 2 km and temporal interval 1s about 10 minute in the full-disk region for real-time operational purposes.
In this study, we introduce current status of operational GK-2A/AMI SST algorithm development performed by
SNU team and Korea Meteorological Administration (KMA) during the past few years. Both hybrid algorithm
using RTM results and multi-band algorithm have been applied for SST retrieval using 8.6, 10.4, 11.2, and 12.3
um channel data of Himawari-8/AHI as proxy data. In order to reduce SST errors, related to failure in the
removal procedure of cloud or cloud-contaminated pixels, a series of quality control processes are developed
using real-time RTM data and SST climatology data. Quality-controlled SST data are incorporated to produce a
daily SST, 5-day and 10-day SST composites. In addition, daily blended SST composite image i1s produced
using all available SST data from multi satellites such as Himawari-8, NOAA-18/19, and AMSR?2 as well as all
in-situ measurements from surface drifters and moored buoys around Korean peninsula.
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SST Quality Control

1. CLD Mask
e Apply the CLD Mask (Level 2)

2. Extremely abnormal SST Range Test:

SST < SSTppin, OF SSToay < SST
3. RTM Test (Petrenko, 2011)

e Verify accuracy of fitting the vector of observed
BTs with the clear-sky vector of simulated BTs

[ATg — Bgr|"TA™Y[ATg — Bgr]/N > Dsstpra

4. Static SST Test (Petrenko, 2011)
e Detect obviously unrealistic SST values
ATs — Bsst > Dsst, 000

5. Adaptive SST Test (Petrenko, 2011)

e Detect ambient cloudiness at the boundaries of

cloud

6. Uniformity Test (Petrenko, 2011)

|ATg — AT¢rpl/ocp< |ATs|/(ocLr)

e Detect residual subpixel clouds using median

filter (3 x 3 pixels)

7. Threshold Test
* Band difference test

Fig. Flowchart of quality control procedure for * 3 X3 STD, Min-Max test
sea surface temperature retrieval. e Thin Cirrus test
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Fig. An example of spatial distribution of retrieved SST
from Himawari-8/AHI data at 15 UTC on July 27, 2017.
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climatology data used
for SST quality
control procedure.

Fig. Examples of
RTM-simulated
(a) 8.6-4m (Chll), (b)
10.4-4m  (Chl3), (c)
11.2-¢m (Ch14), and
(d) 12.3-um (ChlS)
clear-sky brightness

temperatures.

< Fig. Comparison between (a) Multi-band SST,

Fig. Spatial distribution of (a) daily, (b) 5-day, and (c¢) 10-day sea surface
_ . _ _ temperature composites using simple mean method on 5 August 2017 and (d)
Fig. Satellite retrieved SST quality controlled by (a) cloud multi-satellite (Himawari-8/AHI, NOAA/AVHRR, GCOM-W/AMSR2, and

drifter measurement) daily sea surface temperature composites on 24 July 2017.

Spatial Distribution of Errors

(b)

MCSST, (c¢) NLSST, and (d) Hybrid SST and in-situ
measurements from 1 August 2016 to 31 July 2017.
The color scale represent the percentage of the data in

each 0.5°C x 0.5°C bin.

Fig. Time series of RMSE and bias of retrieved SSTs
using static SST coefficients from 1 August 2016 to 31

July 2017.

Summary and Conclusion
e GEO-KOMPSAT-2A will be launched on the back of COMS in October 2018.

e SST retrieval algorithm for GEO-KOMPSAT-2A/AMI was developed to provide the
customized information over the Now-casting, NWP, Typhoon/ocean, climate changes
and environmental weather monitoring, and converging technology area using

Hiamwari-8/AHI data as a proxy.

e The RMS error and bias of the retrieved SST are about 0.55°C and -0.07°C,

respectively..

Fig. Spatial distribution of errors of (a) Multi-band
SST, (b) MCSST, (¢) NLSST, and (d) Hybrid SST
from 1 August 2016 to 31 July 2017.

Fig. (@) Cloud mask and results of
quality control procedure ((b) range
test, (c) RTM test, (d) static SST test,
(e) adaptive SST test, and (f)
uniformity test). Blue and gray
indicate clear and cloudy sky,
respectively.
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