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ABI

AHI MI

SEVIRI

(GK-2A) | (GOES-R) | (Himawari)| (coms)| (msg) | MOPIS
1(VIS) blue | 0470 0.470 0.46 0.466 (BO3)
2(VIS) green] 0.511 0.51 0.554 (B04)

3(VIS) red 0.640 0.640 0.64 0.675 0.6 | 0.647 (BO1)
4(NIR) 0.856 0.865 0.86 0.8 | 0.857 (B02)

vewiin | 5(NIR) 1.380 1.378 1.382 (B26)
6(NIR) 1.610 1.610 1.6 1.6 | 1.629 (B06)

NIR 2.250 2.3 2.114 (BO7)

7(IR) 3.830 3.90 3.9 3.75 3.9 | 3.788 (B20)

8(WV) 6.241 6.185 6.2 6.2 | 6.765 (B27)

9(WV) 6.952 6.95 7.0 6.75 6.765 (B27)
10(WV) 7.344 7.34 7.3 7.3 | 7.337 (B28)

so,| 11(IR) 8.592 8.50 8.6 8.7 | 8529 (B29)
0, 12(IR) 9.625 9.61 9.6 9.7 | 9.734 (B30)
13(IR) 10.403 10.35 10.4 10.8 10.8 B30+B31

14(IR) 11.212 11.20 11.2 11.019 (B31)

15(IR) 12.364 12.30 12.3 12.0 120 |12.032 (B32)

co, | 16(IR) 13.31 13.30 13.3 134 |13.365 (B33)
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National Meteorological Satellite Center

GK-2A : GEO KOMPSAT-2A(2018)

Comparison of Next Generation Satéllites ~—

Central Wavelength(um)

Water
Vapor

Atmospheric
Window
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Responses of visible channels to surfaééiéﬁﬁli

ABI M (v0BSep2011) Visible 5RFs & Warious ASTER Reflectance Spectra

T.ogr06a o CoE 23
m-;w =3 \ . Ir sghal Ao Ch. 3 Absorption channel
alE | = o {3 | (064 pm) | by vegetation
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L E T ‘L\/Bﬂ"@w‘)\ﬂm Reflection by dirt
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From "Moving from "versus" quantitative products to RGB “with” quantitative products"NOAA/NESDIS/Satellite Applications and
-~ Research Advanced Satellite Products Branch (ASPB) Joleen Feltz CIMSS
\J = 7k7| & 218 M E

National Meteorological Sateliite Center Wor ldBest 365



.2+Ch3) IR+VIS RGB
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Himawari-8 2015 Aug. 4, 03:00UTC COMS
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Snow/ice Reflection channel Snow/ice Absorption channel

2015 July 30, 00:50UTC
"' 2717 A QA3 MIES Y
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Ch.5(1.6) vs Ch.13(10.4) &2 3ix:

COMS Cloud product

Ch. 5(1.69um)

COMS cIoud phase image

Cloud phase(ice/water) information
Wor ldBest 365

2015 July 28, 02:00UTC
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7 2015/0 19:00UTC (20] ) K Y [COMS FOG] 2015-07-29 19:00UTC(

2015 July 30, 19 OOUTC

National Meteorological Satelite Certter Wor ldBest 365
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Ch.7(3.9) vs Ch 13(10 4) f

5/10/01 12:06 KST) K.M.Z

Ch 7(3 9pm) | — MODIS/Terra
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2015 Oct.|1, 03:06UT

2917]AH2] A MUY Detectlon of Hot Spot, Fire
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Detection of fires
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Himawari synthetic images from "A Correspondence Analysis of VIS and IR bands between MTSAT Imager and Himawari-8/9 AHI T.Kurino JMA/MSC

AB| bands . _. Himawari—8 5.2,1
8(6.2 um), 9 (6.9 um), 10 (7.3 pum) Y r Ak e
30 e e
Midlatitude Winter Atmosphere
ZEN=00 TPUW= 8,12mm  SkinT +0kK
a0
70

100

7.0 micrometers

Pressure (hPa)

soof 62 p.m
6.9 Um
7.3 Um

7.5 micrometers

Image courtesy CIMSS (UW Madison)

GOES Sounder Weighting Functions for 12UTC on 23-Oct-96

Northern Hemisphere Winter at Satellite Nadir s

V- o
17| AFQ| A MIE: _
u ﬁmnaII-Meieloro%gi;-IISaglite cgmj, Image courtesy CIMSS (UW Madison / NOAA)
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Ch. 9 (7.0um) Ch. 10 (7.3um)

2015 July 30, 03:50UTC

Analysis of vertical water vapor
distribution

National Meteorological Satellite Center
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2 AP

Mountain wave and TurbUIenéE% shsxi

Typical turbulent regions above and downstream of a ridge in mountain wave environments
(image from BOM Aeronautical Forecaster Handbook)

Wave

Ch.8.6.2 breaking

25~40Kt
Inversion layer Ch10. 7.3um

Downslope winds=%"_

,:D Rotor

>

 Near perpendicular flow to ridge line
o At least 25 knot wind speed at ridge top, normal to ridge, greater than 40 knots

for severe turbulence
* Inversion positioned just above ridge top level- enhanced downslope winds
‘@ 277148l ME|
u image courtesy BOM(Bodo Zeschke) ~ for/dBest 365

National Meteorological Satellite Center



Mountain waves x (A

Ch. 8(6.2 pm) : High level Ch. 9 (7.0 um) : Middle level Ch. 10 (7.3 pm): Low level

2015 July. 31, 18:00UTC
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Korea Meteorological Administration Skew T - Lﬂg P DIAGRAM

Issued at 12UTC 30 Jul 2015

. 20 m/sec =t m/sec
Valid: 21KST 30 Jul 2015 | Im{sec) Sokcho (47090) e
~ ' LAT. : 3825 N N
OBS ANALYSIS /%; \ LON. - 12856 £ P _
2015.07.30.09KST | 2015.07.30.21KST : ' HMSL : 19 m (knots)
1000 hPa Air-mass | 1000 hPa Air-mass 04 ! ! _ ! !
Temp. 306 °C| Temp. 08 T : 1 !
Humi. 51 % | Humi. 55 % F> %
Wind. 255/026 KT | Wind. 130/004 KT 5
FL (gom) 4787 | FL (gpm} 4910 =/
850EQT (K| 337 | 850EQT (K} 341 " ;Efi A
TP (gpm) - TP (gpm) i =
LCL {gpm} 1043 |LCL (gom) 409 BN
CCL (gpm) 1543 | CCL (gpm) 117 N
LFC (gpm) 1818 | LFC (gpm) 1380 2 "lelﬁ
HEL {gpm} 12936 | HEL (gpm) 13664 =
MW (gpm} - MW (gom} - "o, #
S51(850-500, 1.1 | SSI850-500) 0.1 T L
$81(925-500, -0.0 | 851925500 1.2 s o =4
S$S1(925-700, 3.7 | SSI925-700) 2.4 =~ ha i,
LI (000-500)  -0.9 | LI (000-500) -1.4 = 0T s
LI (925-500)  -0.1 | LI(925-500) -1.3 S el L
K-Index 25 | K-Index 28 5 s
TT-Index 44 | TT-Index 45 3 - ot
SRH (m2/s2) 2| SRH (m2/s2) 156 ‘ o
CAPE (m2/s2) 1513 | CAPE (m2/s2) 1919 _ 4 !
CIN (m2/s2) 81 |CIN (m2/s2)  140| .. .ececeensdiiitens e @«,. A
TPW(mm) 42.3[102%]) TPW(mm] 421[%%}  : yntrapped waves : .+ 20~25kt
Cloud SKC | Cloud BEN| = N 5 |
Upper 445 & | Upper 443 22 , at - 1éb g
Midde 515 4 |Midde 793 7| & SN NP AR 0 N R SR VA A W W - PP PO SRNCPITY VO
Lmer acu:l ? Luwer 333 4 :-E---- -------\‘-{ @ dig nm e m o o ------‘kp-i -----l.-\:-- ---:-.{-- Ll ‘-‘.. — LR --.--------- -!--------- ----%‘.--m 111--3 Zl-Ukt
: ves -, : : bt i ~ PO i

THCKM (10-7) 3068 | THCKN (10-7) 3065 * a. we i i A A 1: rinaranhnsi S | ¥ . _{...2..........\2&..,‘..... eanl
CVTTemp. 357 |CVTTemp. 238 N N X L L2 .t 20kts
Max Temp. 35.6 | Max Temp. 34.0 o T \\ B N T % oy B "‘“":E
Min Temp. 24.0 | Min Temp. 225| [eor— 7 ALV A NS i .

< )

) % = % 7 7o > % %

*HMSL : Height of barometer above Mean Sea Lewv
v N;TonallM;ie:)rologlnI Satellite Oen_it;rl ”’0]' 1 dBES t 365
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.a/ Several COMS RGB imagery

- Convective Cloud RGB
- WV RGB
- FOG RGB
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2-1. Recipe of Convective clouds:RGB:

Red(IR2-IR1)

Green(WV-IR1)

Used Channels(um)

Threshold (K)

Red IR2(12.0) — IR1(10.8)
Green WV(6.75) — IR1(10.8)
Blue IR1 (10.8)

42
-20~15

200~310

<

=7t 7| 918 M E

National Meteorological Satellite Center

Blue(IR1)

%)



Interpretation of Conv. Clds RGB:Z::

Meaning of Colors

Developing Conv. Clds

Decaying Conv. Clds.

High level Cid.

Low/Mid level Cld.

Land/Ocean

2013.08.06.05:45UTC = X|’d =2

"' ZT17| 4|4 M E

National Meteorological Satelite Certter Wor ldBest 365



Usage of Convective clouds RGB::: /2

Analysis of Typhoon-Fitow(TY1323) & Danas(TY1224) B/W VIS image

# |
i |

2013. 10. 6. 06:00UTC(daytime)

National Meteorological Satellite Center Wor ldBest 365
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Usage of Convective clouds RGB:

Analysis of Typhoon-Fitow & Danas B/W IR image

2013. 10. 6. 10:45UTC(nighttime)

yivi Aol M M| E-
EﬁonalI‘Melelcroggi:a—ll&aglilelzeme.! Wor ldBest 365




Usage of Convective clouds RGB::::

Typhoon- Bolaven

[COMS_COM 2012.08_27 00:00 UTC(08.27 09:00 KST)RMA

0000UTC 27% Aug. ~ 2345 UTC 28" Aug. 2012

717| AHQ] A MIE
Em)naII‘Mele!)rotlggi-cZISaglite Oenle.! Wor ldBest 365




Application of Convective A~

2dVV

6hr Accumulated rainfall

RATM({EH) 2015.07.23.06:00-07.23.12:00 i

X o R
RAIN(day) 2015.07.23. julg

daily rainfall o

- Synoptic condition : conversion zone between upper trough in the middle china and ¥

mT in the.southwest ocean — warm conveyer belt transport warm air in the Korea .
Natona Wetetrologice Saele Gentor | L7 NN |5

| iy
e

[ 1200UTC 23 July 2015 ]
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Formation of C“%

He|ot  wv 2015-07-22 22:00 KST ([I? 22 13:00 UTC ) KMA 2|2t wy 2015-07- 22 23:00 KST (07.22 14:00 UTC ) KMA

22" July 2015

1500UTC  Jg Yo A ' 1600UTC
W Ja kbl |

National Meteorological Satelite Certter Wor ldBest 365



HM2|oF  wy 2015-07-23 03:00 KST (0 18:00 UTC )} KMA He|oF  wy 2015-07-23 04:00 KST {07.22 19:00 UTC ) KMA
5 T 3 0 =T

22nd July 2015 |

U T TN

1800UTC SN g g loooute

Cumulus merged as the cloud areas are extended — formed the E- W line cIouds and
moving to the northward — As the time passed, tapering cloud formed as the cloud
extended to the downwi_n_d side(East)

P

2000UTC

| e — L



COMS Convective RGB image :

- northward moving of tapering clouds
- continuous formation of new cells shown light green in front of the moving direction

He|ot  rgb_iw 2015-07-23 09:00 KST {07.23 00:00 UTC ) KMA = rab_iw Z2015-07- 0:00 K o7, 0100 U
B, ; ‘

234 July 2015 N

r———t

Developing Conv. Cld.

. Decaying Conv. Cld.

7} 7| AL Q| Al Al E:
u EtionalI-MeteIum(IZgi:;Lag\ile Cenle-! 05 : 45 UT




COMS RGB Fog images — detect well the formation of Tapering clods
@ rainfall area is located in front(north)of the cloud moving direction,
@ high towering clouds-extended to.the leeward side(SouthEast)

- . = ;:.'r' iz . %

--------- 3 4
A
¥ {}a |
e .
15min accumulated rainfal[(AWS)
w kT ;

§ 00UTC 23 July Radar image 15min accumulated rainfall(AWS) " 5



Analysis of Cause — As the time passed, moving direction of cloud areas are coincided well with
upper dlvergence reglon(ZOO 300hPa)

Ha|9  rgb_iw 2015-07-23 03:00 K3T (07.22 18:00 UTC ) KMA

'«‘u

COMS preztlve RGB
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e

CLRRELF

A




Analysis of Cause — As the time passed, upper divergence region(200~300hPa) correspond well
with lower convergence region at 850hPa and high humid region at 700hPa

850hPa convergence
S QAP AT

1800UTC 22" July
700hPa Humid region(T-Td) /

Loy ‘e

§




Analysis of Cause — On the other hand, as the low level Jet at the 850hPa moving northward
new cells tend to formed in front of the local wind shear region

11UTC, 2314 July
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Wind field at 850hPa 365




2-2.Recipe of Water Vapor RGBPay):

VIS

Daytime (SZA <85 °)

I R —

’
, ' =771 21’4 M E 2014.07.07.23:00UTC

National Meteorological Satellite Center




Recipe of Water Vapor RGB(Niglit)::

SWIR

Nighttime(SZA>85 °)

- Channels (um) Threshold
SWIR(3.75) 200~300
GREEN WV(6.7) 210~255

,
717| AHQ] A MIE
u ElionalI‘Mele!)rotlggi-c:IISaalite cente1 2014.07.07.13:00UTC



Interpretation of WV RGB(Daytinié):s

85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 -175
) = T

5 b P

Daytime “

45

40

35

Meaning of Colors

Dry
- Water Vapor - area

SU

High level cloud Low
Well developed level _-
clouds Clds =

FE7| Ab2| A Al E:
ﬁ.»ona.rmlmﬁg;'lls;;’.me‘amj, Wor ldBest 365

§



® Detection the low level clouds both day and nighttime

® Monitoring of the WV distribution in the middle/upper level atmosphere
® Detection of the well-developed high clouds shown white

® Discontinuity during the dawn/dusk

Nighttime (SWIR + WV + IR1) Daytime (VIS + WV + IR1)

Discontinuity
- solar zenith angle 85°

"' 2717|414 ME]

National Meteorological Satelite Certer Wor ldBest 365



Advantage of WV RGBs ::

WV

—

WV RGB

Lo

2 TN
UL SH=A Y

COMS WV 2014-07-30 00:00 UTC(07.30 09:00 KST)KMA

0000UTC 30t July, 2014
u Natlonal Meteoroagical Satalite Cenfer Wor ldBest 365




120

120 125 130 135

K d]

COMS RGB Product - Cloud & Water Vapor Analysis
20014.07.31, (k45

RAIM (60min)

2014.07.51.11:00

Red : VIS(Day) or SWIR{Night)

Green : WV . IR

Blue : IK1

Ll S R I ) B s e e s )

==

National Metecrological Sateliite Center

’ [l |
\ ' E 5' 5"0' -rl’o'l’n_’" =l

Wor ldBest 365



Usage of WV RGBs

Before the Convective clouds

20 130 35 COMS WV 2014-07-31

0145UTC 31st July, 2014

F o
\ ' Eflill"El
National Meteorological Satellite Center WOI‘ 1 dBeS t 365




Usage of WV RGBs

Early stage of Convective clouds

120 25 35 COMS WV 2014-07-31 02:45 UTC(07.31 11:45 KST)K

135 e

0245UTC 31st July, 2014

F o
\ ' Eflill"El
National Meteorological Satellite Center WOI‘ 1 dBeS t 365




Usage of WV RGBs

Mature stage of Convective clouds

115 120 2 35 COMS WV 2014-07-31 06:00 UTC(07.31 15:00 KST)KMA
et = e - F .

0600UTC 31st July, 2014

F o
\ ' Eflill"El
National Meteorological Satellite Center WOI‘ 1 dBeS t 365
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2-3. Recipe of Fog RGB(Day):: iz

Daytime (SZA <85 °)
Channels (um) Threshold
RED VIS(0.675) 0~50 E>
GREEN SWIR(3.7) 0~20
Blue IR1(10.8) 250~300
2014.04.08.23:00UTC

=7t 7| 918 M E

" o
u National Meteorological Satellite Center



Interpretation of WV RGB(Daytinié):s

Daytime

Meaning of Colors

. Fog

Low cloud

130

2014.05.22.00:00UTC

>~ h '
u National Meteorological Satellite Center Wor ldBest 365




IR1-IR2 | SWIR-IR1

Nighttime(SZA>85 °)

B SR —

4
717| AHQ] A MIE
u ElionalI‘Mele!)rotlggi-c:IISaalite Oenle.! 2014.04.08.17:45UTC




Interpretation of Fog RGB(Night)::s

Nighttime
Meaning of Colors

. Fog . High clouds
. Thick High Could .. Low cloud

AlE 2014.10.24.03:00 km
- 20
16
18
14
1z
10
3
B
7
6
5.0
4.6
4.2
3.8
3.4
3.0
2.6
2.2
1.8
1.4
1.0
0.8 _ L : S, = Lo L by - .
; 0.5 . 2 : :
@ rfé“. gg 120 125 130 135
0.0
Visibility
I o
27} 7| A Q| A ML EY
o Tl'6 =
u National Meteorological Satelite Center Wor IdBest 365



1745UTC, 2" Nov.~00:45UTC 3 Nov. 2015

115 120 125 130 135

or

35
cE

0g

120 125 130 135

Z}7| ALl A
ﬁmnall-Mae!wm%gi;-IISai WorldBest 365
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Comparison of Fog Product$:: 323

115 120

30

120

>> Day <<

Red : VIS

Green : SWIR Reflectance
Blue : [R1

125 130

COMS RGB Product - Fog Analysis
2015.11.02, 18:00

135

Visibility

YVisibillity 2015.11.05.03:00 km

0r

0g

135

R 1800UTC 2" Nov., 2015

Red : IR1 - IR2
Green : SWIR - IR1
Blue : IR1 Wor ldBest 365



Advection Fog

1000hPa UM prediction field

1800UTC 2"d Nov. 2015
18UTC 02 NOV 2015 (03KST 03 NOV 2015)

00E 140E 150E 1601
p) v T T ¥

ASFE KMA
0218UTC NOV 2015
SURFACE PRESSUREIRPs) '

_L,//\;v/-‘*t/ -:::./’(,-’fv ___// / | N ! , l".
‘l/-: ,'j—‘ i'\:ﬁbﬂn\“} ':‘L‘
Qtha_GPH[hm‘J Temp(1C), ang Ralm[ ‘.i KLPS
Wi

Y M\ il S 1Y R e /j/ ~ ~=’;

3 : 2 Lo
c & 201 1®2158\ 10 \gloy i3 y e 1{]&{! N
FEN G 141 230 ' B i
y
)

A8 fima-ds 1sp 4 b sy, 10
.sﬁé R EIAN ! H 14 éﬁa\\ 20 e

[
= > ; | L]
4 A 26 |
5 : e =
2N 018~ {016 T PR - _.-'I ’
/ i e b o

HOE

Korea Meteorological Administration(KMA) 18UTC 02 NOV 2015 (03KST 03 NOV 2015) =-_

1. Stable condition in the High pressure area over the Korean
Peninsula

2. 1000hPa : Warm area over the gulf of Pohai, Cold area over the
northeast of Pohai cause the south-westly wind

3. Transport of warm air over the ocean give rise to the advection

P o fog

v National Meteorological Satelite Center




115 _ 120 135

Visibility

ki

COI}QS Fog 1I_§GB

0r

Visibillity 2015.11.03.03:00

¥

20.0

10.0

>> Day << COMS RGB Product - Fog Analysis

>> Night <<
Red : VIS 2015.11.03, 00:00 Red: IR1 - 1IR2
Green : SWIR Reflectance Green : SWIR - IR 1
Blue : [R1 Blue : IR1

OOUTC 3 Nov., 2015

Wor ldBest 365



Korea Meteorological Administration
Issued at 18UTC 02 Nov 2015

Skew T - Log P DIAGRAM

Korea Meteorological Administration

Valid : 03KST 03 Nov 2015
OBS ANALYSIS
2015.11.02.21KST | 2015.11.03.03KST
1000 hPa Air-mass | 1000 hPz Air-mass

Temp. 12.2 'C| Temp. 96 C
Humi. 86 % | Humi. 80 %
Wind. 325/008 KT | Wind.  325/002 KT
FL (gom) 1699 | FL (gpm) 2815

850EQT(K) 296 | BS0EQT (K} 298

2 (misec) Gwangju  (47158) =
LAT. 3501 N
LON. : 126.81 E
HMS 13 m

Issued at 00UTC 03 Nov 2015

Skew T - Log P DIAGRAM

{misee) Valid: 09KST 03 Nov 2015

OBS ANALYSIS
(knot§  |2015.11.03.08KST [ 2015.11.03.09K8T

\ 1000 hPa Air-mass | 1000 hPa Air-mass

=3 Temp. 96 ‘G| Temp. 1.4 C
Humi. 80 % | Humi. 81 %
Wind.  325/002 KT | Wind.  025/007 KT

FL(gom) 2915 |FL(gpm) 3191
BS0EQT(K) 296 | 850EQT (K] 208

=7 (misec) Gwangju  (47158) = (msec)
LAT. : 3511 N
LON. : 126.31 E
HMSL : 13 m

TIP (gpm} 15045 | T/P [gpm) 15045 TP (gom} 15045 | TP (gpm) 13793

LCL (gpm) 332 | LCL (gom} e @ LCL (gpm) LCL (gom)
GCL {gpm}) 997 | CCL(gpm) 1323 CCL {gpm) 1323 |CCL(gpm} 3817
LFC [gpm) ==~ | LFC (gpm) e LFC (gpm) - | LFC (gpm}
HEL {gpm) wev | HEL {gom) | HEL (gpm) - | HEL [gom) -
MW {gpm) e L n MW (gpm] <o | MW (gom) 13707
$S1(850-500) 11.0 | S51(850-500) 116 581(850-500 11.6 | S51(850-500) 128

SSI(825:500 9.1 [SSIg25500) 105
91825700 6.9 [ SSIG25-700 85

581(825-500 105 | S81925.500, 118
581825700 8.5 | SSI925700) 105

1yBray
s
1y61ay

LI (000-500) 8.6 | LI(000-500) 110 P LI{000-500)  11.0 [LI(000-500) 122 2
LI{g25-500) .2 |LI(925-500) 105 g - LI(925-500) 105 [L1(925:500) 119 2
K-Index 3| K-Index 4 o 1 K-Index -4 | K-Index -25 o
TT-Index 37 | TT-Index 3 e TT-Index 35 | TT-Index 2% E
SAH(m2is2) 5| SAH (m2isz) 53 i SAH(m2is2) 53 | SAH (m2is2) 0

CAPE (m2/s2} CAPE (m2/s2) N CAPE (m2/s2] CAPE m2/s2)
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Radiation Fog

1. Surface inversion layer become stronger

2. Subsidence inversion layer between 925~850hPa also became S
stronger e T A g i T

3. On the 500hPa Chart at 0000UTC 3@ Nov. upper ridge " S o
developing over the Korean Peninsular which cause the sinking
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COMS Fog Algorithm o

/._ Daytime Fog (SZA < 60) ﬁ
Mod_Rvis > 30

Y,

0<CSTB-TB11 <10
Yes No
N W
Fog Cloud

- Mod_RIivs : albedo normalized by solar zenith angle

- CSTB : maximum simulated TB at IR1(11um) for
Qdays during the clear sky

Dawn/Dusk Fog

(60 < SZA < 90) |

sHPAX N8

thr_min_btd24 < BTD (3.7-11) < thr_max _btd24

/

e

0 < CSTB -TB11 < 10

Yes

Fog

/— Nighttime Fog (SZA = 90) —\

-9.5 < BTD (3.7-11) < -2.5 ﬂ

Wb

0 < CSTB-TB11 < 10

Yes

Fog

No

Clb;Jd /

Cléud
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Problem 1 of COMS Fog Prodii¢t:::x

€ No detection of fog due to excessive screening of clouds

ko

Visibillity 2015.01.26.13:00

20.0

10.0

"' 27} 7) A 2| A Al Ef

National Meteorological Satelite Certer Wor ldBest 365



¢ Investigate the effect of CSTB-TB by changing the surface temperature

CSTB-COMS ST CSTH-NWP ST

i Fog Area : surface temp. — TB(IR1) < 10K i
i 1. Test 1 : simulated maximum TB(IR1) for 15days during clear sky(CSTB) i
! 2. Test 2. maximum SST and LST from COMS for 15days (CST) !
=\ 3. Test 3: surface Temp. estimated by KMA's NWP model(RDAPS)(NST) ,5
O Eionle‘MZe!)ﬁg:i-c?a-IIS:éI'ﬁ:llgenE.! Wor IdBest 365



Result of fog tests

7

o

Test 1: CSTB
I £ 5

4

Test 2: CST
‘vt ...... = v

04UTC 26™ Jan., 2015
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Monthly Validation of Fog Test ramsufts / ~—

2015. 4. (Spring) 2015. 7. (Summer)
Selected Fog Algorithm(Apr. 2015) Selected Fog Algorithm(Jul. 2015)
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2014.10. (Autumn) 2015.01. (Winter)
Selected Fog Algorithm(Oct. 2014) Selected Fog Algorithm(Jan. 2015)
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Improvement 1 of COMS Fog detaétiti ﬁ

¢ Simplified the cloud screening method using the temp.
difference between surface and fog area

————————————————————————————————————————————————

OLD NEW Visibility

Wisibillity 2015.01.26.01:00 km

s
. e Y ...
o Eml?ml-MZe!m:%;i-llsﬁﬁ:%E! 16UTC 25th Jan" 2015 Wor ldBest 365



Problem 2 of COMS Fog Prodii¢t:::s

@ Insufficient detection of fog during the nighttime and dawn

Yisibillity =2015.10.20.06:30 km

: . I rI» “F

2130UTC 20" Oct., 2015
o 2 7}7] 44 9|44 MIEf

National Meteorological Satelite Certer Wor ldBest 365



AWS visibility vs

- Investigate new DCD threshold during nighttime

a0 I I I I I I I I I I
_ - : AWS vis. < 1 km
Point : Buyeo

- Period: 2014.10~2015.10 :1 km < AWS vis. < 2 km

: AWS vis. 2 2 km

Difference between CSTB and IR1 (K)
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Analysis Of ROC (Receiver Operating Characteristic) to find néfvéyzﬂﬁﬂgho d

ROC Curve (whole period) AWS visibility points: 227points
1.0 Period : 2014.10~2015.10
0.9 * SWIR-IR1 =|-1.58 * New ROC Curve (2014.10.)
0.8 ® SWIR-IRI =-2.5 : Old | 2 swimmi 25
0.7 a°
E 0.
0.6 .
Q @ Threshod range(OLD):
S -9.5 < SWIR-IR < -2.5(@)
0oa - w7 FAR
s | e T = New threshold = DCD Value ROC Curve (2015.01.)
' at the point of Minimum FAR
0.2 % -9.5 < SWIR —IR1 < -1.58(X)
0.1 8:
D_o i i i L L i i i i i 0.3
0.8 0.9 1.0 o2
FAR e
FAR
ROC Curve (2015.04.) ROC Curve (2015.07.) ROC Curve (2015.10.)
.. 5. S
: o 0.90 FAR 0.95 1.00 09 FAR 1.0 0.6 0.7 Fj:R
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Improvement 2 of Fog detection(Frontal Foge si=xu [ F—

Visibility COMS FOG(Old) COMS FOG(New)

W =" . Cloud screening using multi channels - Cloud screening : CSTB — IR < 10.
TN T _N'gh“'me fog - Nighttime fog :
TN .. -9.5<DCD(ESWIR-IR) <-2.5 . -9.5<DCD(SWIR-IR1)<-1.58

2015.01.25.21:00
(+16H)2015.01.26.13:00
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Improvement of Fog detection(Radiation Fog$ st=x=

COMS FOG(OId) COMS FOG(New)

0.<CSTB - IR < 10. CSTB - IR < 10.
-9.5<DCD(SWIR-IR1)<-2.5 -9.5<DCD(SWIR-IR1)<-1.58

Visibility

LDAPS fog (NWP)

(+09H)2015.10.20.06:00
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Improvement of Fog detection(Radiation F&d)ix

~
A

1500 UTC 1600UTC 1700UTC 1800UTC 1900UTC 2000UTC
COMS FOG(NEW) | 19t Oct. 2015
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COMS FOG(OLD)
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Improvement of Fog detection (Advection & Rasiatioarmog)

Visibility COMS FOG(Old) COMS FOG(New)
= ‘h""““ ois

0.<CSTB-IR<10. CSTB - IR < 10.
-9.5<DCD(SWIR-IR1)<-2.5 -9.5<DCD(SWIR-IR1)<-1.58
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{ » Application of Himawari-8 RGB imagery to the
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Korean Peninsula
- True Color RGB
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- Day convective RGB
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10300UTC 21 Nov. 2015

Change of Surface
- Vegetation
- Show
- Seaice
etc.
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True Color RGB- Convectlve Cloiiazlé
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Characteristics of convective cléiidsz A~

CAPPI(ORF
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Surface Condition

00UTC 21 OCT 2015 (09KST 21 OCT 2015 )
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L |AXAS KMA

=

£ 12100UTC OCT 2015

~|SYNOPTIC ANALYSIS
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Korea Meteorological Administration(KMA) 000TC 21 OCT 2015 (09KST 21 OCT 2015 )
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Distribution of Particle Size

OPC : VYolume Eoncentrat10n(un3/cm3) / Seoul (108) / Smin Observation
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Distribution of Max PM10 Densitiz: 525
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20 Oct.2015

21 Oct.2015

5-10-21 04:00UTC(10.21 1:Z

{5T) KMA
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National Meteorological Satellite Center
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Application of Himawari Dust R&sBsix

Cold, thick,
high-level
clouds
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Comparison of other products
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Flow chart

C Satellite data )

1)

BTD Ab=
(1lpm—12um)

4

Cloud Screening
(BTD > 0.5°K or
visible > 0.45)

>

BTD* = BTD - BTV

BTD(Brightness Temperature Difference) = TB(IRl)—TB(I RZ)
BT11l- BT12 < OK

Aerosol Index(Al) o

Cooler

1lum

Warmer

BT11- BT12 > OK

12um

BTV
(Background Threshold
Value of BTD

X

Asian dust
Detection

@

AL HE

AL HE SE 2t
Satellite data

Cloed screening
(BTD » 0.5°K)

v

Maximum BT11m A=
(3 SHOH 22 A|21, 202 o)A

11 2m€] Z|CH 0| 2 HE)

v
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11am— 12 = By
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4 Underestimation of Dust over the Ocean(WV effects)
- decrease of BTD due to decrease of TB(12um) whlch absorbed by abundant WV

06 OOUTC 31st March 2012

€ Overestimation of Dust in the source region (surface heating)
- increase of BTD due to surface heating

05:00UTC
24t March
2014

2717|4t9l

National Meteorological
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DUST RGB(Himawari) Al products(COMS)
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L PMio 1 Smin data : 2015.10./26,
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12UTC 26'™ Oct. 2015
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Korea Meteorological Administration(KMA) 12UTC 26 OCT 2015 (21KST 26 OCT 2015)

12UTC 26 OCT 2015 (21KST 26 OCT 2015 )
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P AXAS KMA

| \] 1.500hPa chart : Deep upper trough

2. 850hPat chart : Surface trough

accompanied by upper trough.
- Temperature trough also developed
in the rear of upper trough

3. Surface chart : cold front at the rear
of the surface low
— subsidence of yellow sand

poriupest ouH

Korea Meteoroloaical AdministrationiKMA) 12UTC 26 OCT
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1. Strong vertical velocity area at
700hPa = outbreak of yellow sand
and moving along the updraft

2. Drop area in temperature at 850hPa
= rear of the cold front
= subsidence of yellow sand into the
surface
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Y1509 C
00:00~01:30 UTC(15m|n)
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National Meteorological Satellite Center

High cloud(white) OO OO 01 30 UTC(lOmIn)

tropical airmass(green)- warm air mass
polar airmass(blue)-cold air mass
Dry airmass (red) WoridBest 365



Daytime Convective Strom RGB
0730UTC 11 Aug. 2015

e

Himawari RGB Composite Image_Day Convective Strom
(R:WV6.2- WV7.3 /G:IR3.9 - IR10.4 / B: NIR1.6 - VIS0.6 )
2015.08.11, 07:30 (UTC)

Wor ldBest 365

National Meleorologlcal Satellite Center

omposite Image_Day Convective Strom
u %7|'j-|ma&‘fﬁa\£zﬁtw73 /G:IR3.9 - IR10.4/ B: NIR1.6 - VIS0.6 )

2015.08.11, 07:30 (UTC)
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