GK-2A AMI
Algorithm Theoretical Basis

Document
z}- 1]
A%

L S
M, SAe 7| &+¢
NS, A=
vk A e =9

Version 1.1
2019. 11. 15.

Q =7171/8 218 E

National Meteorological Satellite Center






<FA olg>

;O.ﬁ;i;o*;o*
T RO %O |%O
R |oR |oR |oR
R R I R
N e U e e L R
ORE RE R RE R (RO
A el
R [ W (R R [
o |Zo |To |Zo |%o %o
g lq= R g i g g2 S
b~ |10 | |O [©O Lo
— |[— [ON | |\ —
[l P P S\ (N N B
oS |
.Cl677oo99
— | [ [ | —
o 1O O O |1 (O
AN | AN [N [N | AN (&N
AN CHISHISHISHISTNIS
HE S |S|S = |~ |~
G A I N e IR LR e
=y o |o |o o | |o
== |}
S
=
ol ol
djo %%%%#%
T FEE e EeE
ﬂo JIJIETUIULHJI
Cl XLXL M XL
£ |
m | %
=l
A |
TS |[= N[0S |
RE|o o |o o |~ —




L T e 1
Lol B8 e, 1
L A R e, 1
Lo U e, 1
LA T3 F e, 2

2. BALBIT TN e 3
2.1 0 e 3
2.2 B alB] BB e 6
2.3 B AR s 6

2.3.1 LIB it 6
2,302 L2 oot 7
2.3.3 NWP oottt 7
2.3.3 HZ AR oo 7
2.4 O1Z A HIZ i 10
2.4.1 FET ] Bl oo 11
2.4.2 ZWEA BRI TGEF e, 11
2.4.3 MAFTIZNE oo 11
2.5 FFEFA AT e 12
2.5.1 ZHHEA v T A e, 13
2.5.2 TIZEFZ T T e 14
2.5.3 WA E D AE]F e 15
2.5.4 ZEA IS QAL e 15
2B, A T e 15

3. AR G e, 16
3.1 B UHARE W AR S e 16
3.2 A M e 16
3.3 ZAT I o 16

4. FHETD A TBAFE e 20



4.2 TEIOYY Z HAGE] TEAF L 20

4.3 FA B7E E T e, 20
4.4 SRIAFT A ] i, 20
45 T DIET e, 20
5. 78 B AIZh 22
B L 8 e 22
5.2 o7 AL ATE o, 22
5.3 MAE 3 AP A1 L, 22

B, B AL ottt 23



B R R

ke

1. AMISE AHIO) SAI 9 A A e 4
2. 2 8 PIREPs ARallell thsh FZTH2] 9
3. Z) v PIREPs Abellel et F ] i 10
4, BFATE FHIF HOIE T e 17
5. ASAHIES ol 83 AMI HHYEUAE e H7F A 17



<a1¥ Bz

13 3. (a) CART (Classification and regression trees) 2} (b) HAGZHAE (Random

FOrESt) T O] A e 12
a9 4. AHEYAE AMI 22 {18 W55 Ad4 i5Ese %, (a) FAIZE 22, (b)
] T T e 14
7% 6. 2018.09.16. 08:50—09:10 UTCe] w3t AHI 715 273w Ax, w2y JA4
& AE 13 B R A Qo i 18

1% 7. 2017.01.28. 01:40 UTC A]7]1¢] AHIS} UM768 A5 5 o] g3t 2y 1%

2)
ojmlx], FA: AE139 ¥k, FA 9 uk AN, A 52 Ak



ABI
AMI
ATBD
CART
Ch
COMS
CPH
CTH
CTPS
DCOEW
ELA

FA
FIT
GK-2A

HKO
LGT

M

M
MOG
MWIR
N
NWP
PIREPS
POD
POFD
QC

RF
SBAF
SWIR
SLW
UM

otol &

Advanced Baseline Imager
Advanced Meteorological Imager
Algorithm Theoretical Basis Document
Classification And Regression Tree
Channel

Communication, Ocean and Meteorological Satellite
Cloud Phase

Cloud Top Height

Cloud Top Properties

Daytime Cloud Optical thickness, Effective radius, Water path
Extended Local Area

False

Flight Altitude

Flight Icing Threat
Geo-Kompsat-2A

Hit

Hong Kong Observatory

Light

Miss

Meteorological Imager

Moderate Or Greater

Mid-wave infrared

Correct negative

Numerical Weather Prediction
Pilot reports

Probability Of Detection
Probability Of False Detection
Quality Control

Random Forest

Spectral Band Adjustment Factors
Shortwave Infrared

Super-cooled Liquid Water

Unified Model
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SAIZE FW 'x REAAME AE 1, 2, 4, 6(AHIZIE Ch5) 2 RRALE
(Reflectance) 9} 7, 8, 9, 10, 11, 13, 14, 15, 169 ¥7]2 % (Brightness Temperature)
= YA ZE AR OBA] BEoAE= Ad 7, 8,9, 10, 11, 13, 14, 15, 169 B2 EE §
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2.3.3.1 PIREPs
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4 PIREPs Abglel] oist F2 <

mn‘.

& i ¥
IERTE =8 3T H
FA > CTH + err 223
ST EY LT ZAH FA ~ CTH + err
52 %
H) 3} CPH = ICE
- 454 5o dFa FA<KCTH + e .
ke
A
Lo 9 n]sy RO1 > 30%
S+ FERY WG 1 FA<CTH - e
243
Tof A9 n]sy RO1 < 30%
st ALY 5 2AH 9
Ad 139 #7]= > 270K | FAH
ofgl] L I=ofAe] Hlsy
27 AL FE 2A
AY 139 w71 n < 228K B2t
gl ol = of A2 H|dY
Uy WY F AT
HFEAH7} TEA
H]&9] 20% oY A$

FA: Flight Altitude; ¥ 1% (m)
CTH: Cloud Top Height; +48 %3 (km)
CPH: Cloud Phase; <%

err: error; 2% (RMSE x 0.5)

ROL: Ad 19 WHALE (%)




¥ 3. Y u|2A PIREPs AHgldl] oist 2 #z
E g i ZY
THAERY E=2 aEo]A Y] A
£1 . FA > CTH + err 223
3
(e}
HPIYA5A LG 5 AT FA ~ CTH + err
22 223
<A 4l ool oA o] Hldy CPH = SLW
) Zul HE Py F FFTY
HFEAR 7} aEA
8] &) 80% °)3td A%

FA: Flight Altitude; B]& 1% (m)
CTH: Cloud Top Height; 4 %31 (km)
CPH: Cloud Phase; 7%

err: error; 2% (RMSE x 0.5)

SLW: Super—cooled Liquid Water; #}§2}<4
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O
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APANE UART AXe) FPFE5 WehE BSee WO, MM 2
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gy g]lEel CARTsE #EEHo=wE At 41852 (Breinman et al, 2001)
SHARE 7|§to 2 &t Bl H4E QS o w FAAE AFUNT

CARTs+=
et dugFolth. AP EYAE Bde Wy 23 Szt & 3 °1Oi 5
2+9] 74 (randomization) < AH shhe] ARG L obd Ful~5Hs) o]ake] AAL
5 7S olE VIWte® IEEIE (majority voting) =& AREAF A PSS
B3 AYE oSt g Foltt. 1Y 32 CARTS #P¥YdgAE Fdo] A48 1
oAE

WY EHAE 2P dyYFE FASE BMTFeElY MTFsaEE Avst. H
Asgt dugEe A5 st TS RS v o, 2 W4E leave—one—out
WA ow Agel 7h APy daugse sk, AU Ad3E Aok WA
o7 Z Mg HyFa s AAst o] W, 72 W i 8% A< (importance
score) 7} 27 71&¥HH, 2 T Q% HAI+ ¥ 27 (Standard error) ® UrFo] St
o] W= “Mean Decrease Accuracy’® A FETh X3 dgIgArE duglEe

"“Mean Decrease Gini"A|4% A 3st=d], ol AGIHAE RS A= 72 244
Wb el di@ A ol W AS Frow s Folui: dERTRe A
23} st e 2| Srolth, WY XL Y AE 1 d 2

FEdo) A= "Mean Decrease Accuracy”A
¢} “Mean Decrease Gini"A|57F &% 2 HETEE 7Y

(a) Classification And Regression Tree (b) Random Forest

A B By

/

W V¥ | V'

Majority voting

A class : 480 }_ = "A class”

B class: 20

I3 3. (a) CART (Classification and regression trees) &+ (b) AYEHAE (Random
forest) B2d9 T4

A e BhazteA EAoRer 1 BE A os) 4R oA
AuaEe BUAFAe] Bt AHE AMI AEEES oA Fohy

12



s

2.5.1 2YA wpag g

==
1o

T 2oy

H@%%%

= iy MT

o ~o XS o

o %o Mﬂ [ ol

?ﬂ%%%
1R S

ﬁl JI HE ‘ui

Mo Mo T T =T
%0 T TN HH

13
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Input variables

Input variables

2> ol
(N

(a) Daytime

CPH
CH16
CHI15
CH14
CH13
CHI11
CH10
CHO09
CHO8
CHO7
CHO5
CH04
CHO02
CHO1

(b) Nighttime

CPH
CH16
CHI1S5
CH14
CH13
CH11
CH10
CHO09
CHO8
CHO7

0 10 20 30 40 50 60

Mean decrease accuracy

24,

2.5.2 344 A

14

AHEHLE AMI B9 4 HeE9 AUy HeFeE. (a) RAE B,

(b)



}9th (Smith et al., 2012).

S

Njm

W

Nlo

J)

al

b exe 4% -35°C o

7
B
g

()

=30

B

}2tt (Bernstein et

5

KX
=

g

i
(@)

2km x 2km &3+l

Lfn_rmﬂn#_:wﬂ;
B o= NI Hp
TET .
B! o#(
29323
2 E®Q QS
WSRO
™S - . g
N TS E
ol ral=
) _
WE N F
< o B
- bl
O Moo
mﬂVﬂemﬂ
O ~mip = O
(I\mLJI]N
kP_xﬂU
(A
COF A
=" KG
LNES J) R
NJdel‘Ev Y
ooqm‘_qur,_or%
H = o B I
ﬂoﬁ _a.a _
,IZT.__ET,NJQ_/
il TR
oo B
A o
oﬁﬂﬂi_@ =
E._O#MO_LIO
eI e
fins —_—
ﬂﬁﬂﬁo%frm
o AR = T
ﬂomﬂiwﬁg’m
Ze) A
pR TRz
ER A

15



B oA E GK-2A AMI 9] 22j#F5 <l Himawari—8 AHI & SBAF (Spectral
Band Adjustment Factors)E Z3a AMI & W33 289 AMI A85E Exo g
o] g3}o] F 253t (Chander et al., 2012).

TAuIE SAE FREPs o FACE 16 A, 0E A 48 A9,
1$3TE B ASE 13 A AW AR 17 A v A E
8o, % 204 TRE AL 65 19] WY A} AEARE ABAGT,

% 20 /|9 Ay AbEsh 65 09 vl Abdl F 26 /)9 Ay Abes)
56719 mlwAl AAE AHEAAE AR, 3709 WA Ad s 99 v
g AFARE PR AgHA,

4% A

25735 43, PODE 66.6%, POFD¥ 22.2%% YeRQIct (F 5,6). 18 6
2 2018.09.16. 08:50—09:10 UTC A]7]efl oist zdbA A% Az oju|x]o|t},
08:500&= SEAIZE BEo], 09:00% 09:10°1= WAIZF REo] ALEEHJA=, Al FAzE
o FWe= Ry} g:zqoi AdH = Zle S 5 gl ¥ 78 2017.01.28.
01:40 UTC wje] ARy 1% A3E yepd 1dolt
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X

4. EFREE H7} HelE 74

Reference (observed)

Modeled No Yes
No Correct negative (N) Miss (M)
Yes False (F) Hit (H)

probability of detection (POD)= H/(H+M)x 100%;

probability of false detection (POFD)= F/(N+F)x100%

5. AZAEE S o] &3 AMI 92 g AE 24 Hryl A3}

Reference (observed)

Modeled No Yes
No 7 1
Yes 2 2
POD = 66.6%

POFD =22.2%

17



2018.09.16. 08:50 UTC ICING 2018,09,16, 09:00 UTC ICING 2018.09,16, 09:10 UTC ICING
DAY module o NIGHT module < NIGHT module

Ch13 Brightness temperature (background)

EE— | Light cing (LGT)

270K 260K 250K 240K 230K H: Moderate or greater icing (MOG)

1% 5.2018.09.16. 08:50—09:10 UTCel| tig AHI 7|3t A= 23, vz A2
Ad139] H2EZ diAEH S,
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