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× ụ ᶹ

͖Ṓ
Ợ ᶶ

̬ᵏ קּ ♅Ἇ

Ẑ

קּ ᶑ
₠Ҳ

ῶˉ

Ὕᶑ
₠Ҳ

ṥʷ
Ợ ᶶ

קּ ᶑ
ḖởҲ

ᵃ

♅Ἇ͡╧

Ợṩ קּ

קּ ᶑ
ḟ ┬

ᾌỵּקὝ

ᾌỵ┬

͖Ṓ Ợ ᶶ (6⸗) + ṥʷ Ợ ᶶ(7⸗) Č 13⸗ Ό̃ᵖּס ˉḘ
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Ợ ᶶ ṧᵃ Ợ ᶶᶕ ˉḘ ▄■ ∙⁴̬ד

͙ṕ ụ ᶹ

̯ᵒ (CLD)תּ ̰ʺ͙Ữ─Ἓἡ , ˿ὡ (Ṩ˿ҍ ̪) ╪Ṏ▀, ͟  

Όˌ(FOG) ἌᶘἍ ҍל̑) ̪) תּ

ὡᶔ₣ҵ(SST) Ḗ˿  (Ἄ∂ҍ ̪) ↕ בֿ

תּ ᶔ₣ҵ(LST) ἌᶘἍ ҍל̑) ̪) ┼₅

♠ἒ(SC) ˿ὡ (Ṩ˿ҍ ̪) ҿבֿ

ẓ(SI) ˿ὡ (Ṩ˿ҍ ̪) ҿבֿ

Ṩʺ ụ ᶹ

ụṬ (FF)תּ ♬ Ἐ (Ἄ∂ᾎᵞҍ ̪) ḖὩ

ᾏỸּתὡ(VI) ˿ὡ (Ṩ˿ҍ ̪) ˿

ᾏỸ═(FVC) ˿ὡ (Ṩ˿ҍ ̪) ˿

תּ ᶔ Ḣ ═(LSE) ἌᶘἍ ҍל̑) ̪) ┼₅

תּ ᶔ ḙỢҵ(SAL) ˿ὡ (Ṩ˿ҍ ̪) ╪˿Ữ

♠ἒͤ╪(SD) ♬ Ἐ (Ἄ∂ᾎᵞҍ ̪) ḖὩ

ᵆ(SSC) Ḗ˿  (Ἄ∂ҍ ̪) ͟ ₅
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× ῼ̆ᵙּצᶜ ♬ ҵ

̬ṧ ḱ Ợ ᶶ Ợ ḵ⌐ Ợ ₂ ᶙ ♩ Ҳ ѽἘ ♩ Ҳ(4 УҲ) ѽἘ ṥ

͙ṕ
ụ ᶹ

1 ̯ᵒ (CLD)תּ

- ⁵(Clear)
- ⁵ ᵉ и╛
(Probably clear)
- ̯ᵒ⁵ ᵉ и╛
(Probably cloudy)
- ̯ᵒ⁵(Cloudy)

FD

ELA

LA

POD : 0.87 

FAR : 0.1

POD : 0.945

FAR : 0.12
ˌἐַא

2 Όˌ(FOG) ΌˌⱵ◓ ┬ᶴ
ELA

LA

POD : 0.7

FAR : 0.6

POD : 0.75

FAR : 0.88
ˌἐַא

3
ὡᶔ₣ҵ
(SST)

270 ~ 313 K

(-3~40K)
FD

RMSE: 0.7 K 

Bias : Õ0.2 K

RMSE : 0.5778 K

Bias : 0.0022 K
ҀἛ

4
תּ ᶔ₣ҵ

(LST)
213 ~ 330 K FD

RMSE :2.5 K 

Bias : Õ1.5K

RMSE : 1.79674 K

Bias : 0.58612 K
ҀἛ

5 ♠ἒ(SC) ♠ἒ Ⱶ◓ ┬ᶴ FD
POD : 0.85

FAR : 0.25

POD : 0.947

FAR : 0.133
ҀἛ

6 ẓ(SI) ẓ Ⱶ◓ ┬ᶴ FD
POD : 0.85

FAR : 0.25

POD : 0.96

FAR : 0.22
ҀἛ

FD : Full disk, GK-2A ̒ ₂
ELA: Extended Local Area, Ҽῳᾋῳ₂
LA: Local Area, ḖҲ₂
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× ῼ̆ᵙּצᶜ ♬ ҵ

̬ṧ ḱ Ợ ᶶ Ợ ḵ⌐ Ợ ₂ ᶙ ♩ Ҳ ѽἘ ♩ Ҳ(4 УҲ) ѽἘ ṥ

Ṩʺ
ụ ᶹ

7 ụṬ (FF)תּ
ụṬּת♩ ┬ᶴ
(275~400 K for 
3.9əm)

FD
POD : 0.8
FAR : 0.25

POD : 0.854 
FAR : 0.02

ҀἛ

8 ᾏỸּתὡ(VI) 0 ~ 1 FD
RMSE: 0.1  (VZA < 55ń )
RMSE: 0.2  (VZA × 55ń )

RMSE: 0.03 (VZA < 55ń )
RMSE: 0.063 K (VZA × 55ń )

ҀἛ

9 ᾏỸ═(FVC) 0 ~ 1 FD
RMSE: 0.1  (VZA < 55ń )
RMSE: 0.2  (VZA × 55ń )

RMSE: 0.044 (VZA < 55ń )
RMSE: 0.122 (VZA × 55ń )

ҀἛ

10
תּ ᶔ Ḣ ═

(LSE)
0 ~ 1 FD RMSE: 0.05 RMSE: 0.035 ҀἛ

11
תּ ᶔ ḙỢҵ

(SAL)
0 ~ 1 FD RMSE 0.05

RMSE : Black sky 0.0236
White sky 0.0248

ҀἛ

12 ♠ἒͤ╪(SD) 0 ~ 27 cm FD RMSE: 9 cm RMSE: 6 cm ҀἛ

13 ᵆ(SSC)
speed 0-2.5m/s
direction 0 -360Á

FD
speed RMSE: 0.5 m/s
speed Bias: Õ0.3 m/s
Direction RMSE: 50Á

speed RMSE: 0.47 m/s
speed Bias: Õ0.13 m/s
Direction RMSE: 42.9Á

ҀἛ

FD : Full disk, GK-2A ̒ ₂
ELA: Extended Local Area, Ҽῳᾋῳ₂
LA: Local Area, ḖҲ₂
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× 1͎ᴹụ ᵒҵ ̬ᵏ קּ
(CLD)

Ợṩ (FF)קּ
ῶˉ(FOG)

Ὕᶑ₠Ҳ
(SST)

קּ ᶑ₠Ҳ
(LST)

♅Ἇ(SC)

Ẑ(SI)

ᾌỵ┬(FVC)

ᾌỵּקὝ(VI)

קּ ᶑḖởҲ
(SAL)

ᵃ(SSC)

♅Ἇ͡╧(SD)

קּ ᶑḟ ┬
(LSE)

Group 4
Å ₡Ⱶװ(TOZ) 
Å ʺˆὡװ(TPW) 

Group 3
⁄‡ᴛἹ ụ (AOD) 

͙ṕụ ᶹ

Ṩʺụ ᶹ

͎ᴹ ụ ᶹ
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× Ợ ᶶ ᶕ: ̯ᵒ תּ (Cloud Detection, CLD)

× Ợ ᶶ ♩╢

Á ҉ Ѥ ἵ⁄ ̯ᵒ╥ Ⱶ◓ ┬ᶴ₮ ̯ᵒ╪ Ⱶ◓ ᵉ

Áụ Ḹ─ : ⁵ (Clear), ̯ᵒ⁵ ᵉ и╛ (Probably Cloudy), ̯ᵒ⁵ (Cloudy)

× Ợ ₂ : GK-2A/AMI╥̕ ₅⁵(FD), ҿῷᾎῷ ₅⁵(ELA), ḙҵ ₅⁵(LA)

× ᾋ/̎ʹ ừҲ

Áᾎʼ Ữҵ : 10 minutes,  ̑ ʼ Ữҵ : 2 km

× Ό̃ᵖּסˉ⅔ : ʺᾎ/͐♠Ω/♠Ω В╙Ợ↔ Ѥ˿́˃(Threshold) ͙ ḹ

× ở↑ Џ : L1B 11̩ В▫ᴮ(ch.3,4,5,7,8,10,11,13,15,16)

× ṏⱭ■ᴫ : Latitude, Longitude, Land/Sea Mask, Clear sky reflectance, 

Clear sky Brightness Temperature, Satellite Zenith Angle, 

Solar Zenith Angle, Scattering Angle
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× Ό̃ᵖּסˉḘ

Á˵∂ ┴Ữ̓ҍ תּ ב⁷ֿ̯˺ אַ

Åּת ᶔ₣ҵṉ ⁄Ḋˁ В ╪ˤ

× ᾋ ˷̐

Áˤּש▫ᴮ MODIS Cloudmask

(MOD35/MYD35)

3 УҲ Test
2016

4 УҲ Test
2017

5 УҲ
■ ᾋ ˷̐

2018
⸗ ѽἘ ᶙ

POD 0.88

FAR 0.04

POD 0.94

FAR 0.12

POD 0.908

FAR 0.142

POD 0.87

FAR 0.1

GK-2A Cloudmask (201707240000 UTC)

Cloudy

Clear

Probably Cloudy
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× Ό̃ᵖּסˉḘ ISSUE

Á ♬תּ ҵ Ữ╙─ ⁷̯ὡ אַ

ü̓ҍ תּ :ἐˌתּ ᶔḢ ═ ↔

Č ♬⁵תỢᵢּ̰אַ /ל ҵˌἐ

üSun-glint ₅⁵ ҍ: 15Č 25  

Č ⁴ᶘ͙ ♬ᵆὡ₡תּ

ÁḲ͎ὡ♬, Namelistṉ˿Č ♅

× ›Ἁ╢ʷ

Á ̯ᵒ ᴛ╥⁵╖צῼ̆ᵙּתּ

üҿῷᾎῷ / ₡Ἕῷѱῷ₅⁵╥ 10ṪѾ─╥̯ᵒ תּ

ü̯ᵒ ╪תּ ᶛӧ─Ἓụ ᶹ╥♬ ҵ⁄₅

קּ ᶑḟ ┬ ↑₆ᾋ
Test14: 8.6-7.3 

< 15 < 25
Sun-glint ₂ Ҋ˷̐



Fog [FOG]
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× Ợ ᶶ ᶕ : Όˌ(FOG)

× Ợ ᶶ ♩╢

Á ҉ ἵ⁄Ἄ╥ Όˌʺ Ⱶ◓ ᵉ

ÁΌˌ ╥תּ ‡ᴎ∑̓ תּ ˺̓╥ ́ᵑ ̆ᴎ ⁴ Όˌ ᵉ(0~100%)ᴛ Ϯ Ѓ

× Ợ ₂ : ҿῷᾎῷ ₅⁵(ELA), ḙҵ ₅⁵(LA)

× ᾋ/̎ʹ ừҲ

Áᾎʼ Ữҵ:  [לʼ/‒ʼ] 10 minutes

Á̑ʼ Ữҵ:  [לʼ] 500 m(LA), 2 km (LA), [‒ʼ] 2 km (ELA)

× Ό̃ᵖּסˉ⅔ ᾎʺ (ʼל) : В╥ḙỢҵ Ἓ ᵑ╪↔ Ѥ˿́˃(Threshold) ͙ ḹ

(‒ʼ) Ḣ ═╪Ḣ ═╪ Ữ╪ ӎ В(Ѿ ♠Ω, ♠Ω В)ʼ╥

Ҳ₠Ҳ ᵑ ╪↔ Ѥ ˿́˃ (Threshold)͙ḹ

× ở↑ Џ :L1B 6ˌ В▫ᴮ(ch.3,7,13,14,15,16) 

× ṏⱭ■ᴫ : Land/Sea Mask, Ta (LDAPS, N768), SST(CSR), Land Cover, Snow Cover,  

Solar Zenith Angle, Satellite Zenith Angle, Relative Azimuthal Angle



GK-2A ◌ᶑṧἊ/ ᶑ♩ṏ ˉḘ Ḑ ˾

ſ » (FOG)

16

× Ό̃ᵖּסˉḘ

Á́♥Ἓḓ͙ ♠ Ἓḙ₅⁷ֿ̯ב

Č 1Ц╪Ữ╥Ợᴗᵑ ʺ ⁴ Threshold ♬̪ בֿ

× ᾋ ˷̐

Áˤּש▫ᴮ : ᾎ♬́▫ᴮ

(─Ἓ▫ᴮ₮ᾎ̑ʼ▀ )

3 УҲ
Test
2016

4 УҲ
Test
2017

5 УҲ
■ ᾋ ˷̐

2018

⸗ ѽἘ ᶙ

POD 0.78

FAR 0.63

POD 0.75

FAR 0.87

POD 0.66

FAR 0.86

POD 0.7

FAR 0.6

GK-2A FOG (201701020050 UTC)
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× Ό̃ᵖּסˉḘ ISSUE

Á5 Цҵ תּʺ2 Test ʺ

Č1. BTD1 ( = BT13.2 - BT11.2)

2. BTD2 ( = BT10.4- BT12.3)

Á₡ תּ / Ḉ תּ ἵˁἵ⁷̯ὡ

Čѻᵐ ВḓΌˌ╥ life cycle╙╪↔ ⁴₡ בˁἵ⁷ֿ̯═תּ אַ

× ›Ἁ╢ʷ

ÁΌˌѤṓỢὡּ₅⁄ת ᵙ╥▀ỮỸ↕גỎᵣῷѱת╙ , ̪ ḓˠˆӮ⁄ᵤ╘

₅ ╙Ḉ ͙ԅᶷ⁄ᾒᾎʼΌˌ Ѥתּ ‰⁄Ἄᵰ↕ַא⅝

Áṕ⁷̯⁄Ἄˌḛӈ hybrid (▫ᴮ: ─Ἓ+ּתỮ̕ ▫ᴮ, Ḣḹ: Probabilistic DTC + 

Post-processing) Όˌ ╪′́̕⁄‒/ל╘צῼ̆ᵙּתּ ♬תּ ҵ₮Ό♬Ἓ╪и

ῷ ‰⁄Ἄ ↔Ἓ╪ ˦╖ᴛ Ѿ

17



Sea Surface Temperature [SST]
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× Ợ ᶶᶕ : ὡᶔ₣ҵ(SST)

× Ợ ᶶ♩╢ : ҉ ἵ╥ ὡ ᶔ(0~20 cm) ₣ҵ

× Ợ ₂ : GK-2A/AMI╥̕ ₅⁵(FD)

× ᾋ/̎ʹ ừҲ

Áᾎʼ Ữҵ: 10 minutes, 1▀, 5▀, 10▀

Á̑ʼ Ữҵ : 2 km

× Ό̃ᵖּס ˉ⅔ ͙שὡּ/‒/ל : ̓Ӯ╙ṓ ♠╖ᴛ̆ᴎ ѤṪᵙҍ͙ ͙ḹ╙╪↔ ⁴ SST ụ

× ở↑ Џ : L1B 4ˌ В▫ᴮ(ch.11, 13,14,15)

× ṏⱭ■ᴫ : Cloudmask, RTM clear-sky Tb, In-situ SST, First guess SST, Latitude, Longitude,                

Satellite Zenith angle, Solar Zenith Angle



GK-2A ◌ᶑṧἊ/ ᶑ♩ṏ ˉḘ Ḑ ˾

ſ » (SST)

20

× Ό̃ᵖּסˉḘ

Áѻַא─Ἓ ὡᶔ₣ҵụ בֿ אַ

ÅGMI ὡᶔ₣ҵ ↔

Åѻַא─Ἓ ὡᶔ₣ҵ ᴛ͎עᶛӢ / ר בֿ אַ

× ᾋ ˷̐

Á ˤּש▫ᴮ : GTS buoy data

SSTL2
20170725

SST1╪ Ἐ◌
20170725

SST5╪ Ἐ◌
20170725

SST10╪ Ἐ◌
20170725

3 УҲ Test
2016

4 УҲ Test
2017

5 УҲ ■ ᾋ ˷
̐

2018
⸗ ѽἘ ᶙ

RMSE 0.532 K

Bias 0.076K

RMSE 0.7465K

Bias 0.08K

RMSE 0.5778K

Bias 0.0022K

RMSE 0.7K

Bias 0.2K
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× Ό̃ᵖּסˉḘ Issue

Á ὡᶔ₣ҵụ Quality Flag ʺ

üThin Cirrus Test, Channel Difference Test ̋

üTwilight, Sun Glint ּ⁵ת Flag  ʺ

ÁSea Ice Mask ʺ (Daily Mask)

ÁSST Climatology ▫ᴮ◓Ỹụ (GK-2A ˶▫)

Áѻַא─Ἓ Ἓ◑ ӥ₰ᴮ

üHimawari-8, NOAA-18/19, AMSR2, GMI, In-situ ▫ᴮ ↔

× ›Ἁ╢ʷ

Áᾒᾎʼ ὡᶔ₣ҵụ ╙ Ὸ͙Ữḓ◓ ᾎṒⱳ▫ᴮ ↔

Á ὡᶔ₣ҵ Ἓ◑ụ ᾎ NWP ɒ Ҩ░ᴏ▫ᴮᴛ ↔

SSTQC flag 20170725



Land Surface Temperature [LST]
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× Ợ ᶶᶕ תּ : ᶔ₣ҵ(Land Surface Temperature, LST)

× Ợ ᶶ♩╢ : ̯ᵒ╖ᴛ₡₀ӇּתΏ╘┴ּת ἵ╥ ᶔ₣ҵ [K]

× Ợ ₂ : ҿῷᾎῷ ₅⁵(ELA), ḙҵ ₅⁵(LA) 

× ᾋ/̎ʹ ừҲ

Áᾎʼ Ữҵ: 10 minutes / 1▀ , ̑ ʼ Ữҵ: 2 km 

× Ό̃ᵖּס ˉ⅔ : ̈́ ṪἍ╙ LSTụ ᾏ╙ ҵ ⁴ ╪ᵑ ͙ḙ╖ᴛ

Ṫᵙ ҍ͙ ͙ḹ(split-window method) ♠↔

× ở↑ Џ : L1B 2ˌ В▫ᴮ(ch.13, 15),  L2-LSE(ּת ᶔḢ ═) 2ˌ В▫ᴮ(ch.13, 15)

× ṏⱭ■ᴫ : Cloudmask, Land/Sea Mask,RTM LST datasets, Latitude/Longitude, 

Satellite Zenith Angle,Solar Zenith Angle
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× Ό̃ᵖּסˉḘ

ÁLST ụ ́ὡṉ˿╙─ ב⁷ֿ̯ אַ

Áṉ˿ụ ́ὡᵑ╪↔ ʺ Test ֿב

× ᾋ ˷̐

Áˤּש▫ᴮ : MODIS LST data (MOD/MYD 11)

3 УҲ Test
2016

4 УҲ Test
2017

5 УҲ
■ ᾋ ˷̐

2018
⸗ ѽἘ ᶙ

RMSE 2.33 K

R 0.9008

RMSE1.796 K

Bias 0.5086 K

R 0.951

RMSE 1.269 K

Bias 0.279 K

RMSE 2.5 K

Bias 1.5 K

GK-2A LST 201602141500 UTC



GK-2A ◌ᶑṧἊ/ ᶑ♩ṏ ˉḘ Ḑ ˾

ſ » ISSUE ~ (LST)

25

× Ό̃ᵖּסˉḘ Issue

Á ϻᾎʼ╥ụ ὡר╪ϻ╛

Á , ˵ ∂ ╥˿↕ṪἍ scene╥ὡҵ♠‴ּתᵣụ ὡר(RMSE)╪

Ữҍ♠╖ᴛϻ˭Ϯ Ϯ˵∂ ⁄ҍ ʺˤּש╪ ⅝

Č ́♥Ṋ ʺṪἍ╙ LST╥ụ ὡר╙ ʺ

× ›Ἁ╢ʷ

Á תּ ᶔ₣ҵụ ῼ̆ᵙּצ╘̰Ω⁴⁷̯͎ױᴹ⁄Ἄˌḛ ụ ͙ḹַא

ʺ◑♬ ҵʺиѻ̆ῼᴎֿבṪᵙҍ͙ ḹ⁄ GK-2A ̕ ₅⁵Ͽ╥

Ṓⱳ▫ᴮᵑḙ₅ ⁴ѻ‚ ⱳˠ⁄ҍ תּ ᶔ₣ҵụ ᾏ╙ˌḛ

Á ṕ⁷̯⁄Ἄˌḛӈּת ᶔ₣ҵụ ᶹ╘ҿῷᾎῷּ⁵ת╥

̕⁄♬ᶔᶹᵙ̓תּ ⁷̯₮ὡ /͙ ᶛҨ╥░ᴏḓˤּש▫ᴮᴛ ↔ʺѫ

LST vs. Climatology LSE



Snow Cover [SC]
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× Ợ ᶶᶕ: ♠ἒ (Snow Cover Detection, SC)

× Ợ ᶶ♩╢ : ҉ Ѥּת ἵ⁄♠ἒ⁵╥Ⱶ◓┬ᶴ

× Ợ ₂ : GK-2A/AMI╥̕ ₅⁵(FD)

× ᾋ/̎ʹ ừҲ

Áᾎʼ Ữҵ : 10 minutes / 1▀, ̑ ʼ Ữҵ : 2 km

× Ό̃ᵖּס ˉ⅔: ʺᾎ В̓♠Ω В╙Ợ↔ ⁴Ṫ̛ג╪Ẅױᵙ͙ḹ̓

Dynamic Wavelength Warping (DWW) ͙ḹ╙Ợ↔ ⁴♠ἒ╙ תּ

× ở↑ Џ : L1B 8ˌ В▫ᴮ(ch.1, 2, 3, 4, 5, 6, 7, 14)

× ṏⱭ■ᴫ : Cloudmask, Land/sea,Land Cover, STM DEM Model, 

Long-term Snow Cover based satellite data, Solar Zenith Angle
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× Ό̃ᵖּסˉḘ

Á In-situ ▫ᴮ₮╥˺̓ẋ̪ᵑ─ ב⁷ֿ̯ אַ

ÁDaily Ἓ ♠ ב⁷ֿ̯ אַ

× ᾋ ˷̐

Áˤּש▫ᴮ : GMASI Product from NOAA

3 УҲ Test
2016

4 УҲ Test
2017

5 УҲ
■ ᾋ ˷̐

2018
⸗ ѽἘ ᶙ

POD 0.806

FAR 0.083

POD 0.947

FAR 0.133

POD 0.940

FAR 0.112

POD 0.85

FAR 0.25

Cloud & Night

SnowSnow-free land

Ice-free water

Sea-ice
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