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Abstract Conceptual models to analyze both typhoon and Changma using products extracted
by the GEO-KOMPSAT-2A (GK-2A) are suggested in this study. The GK-2A which is sched-
uled to be launched in 2018 has a high resolution, 16 channels, and 52 products. This means
GK-2A is expected to obtain high quality images and products, which can detect severe
weather earlier than the Communications, Ocean and Meteorological Satellite (COMS). Since
there are not enough conceptual models for typhoon and Changma using satellite images and
products, our conceptual model can increase both the applicability of satellite data and the
accuracy of analysis. In the conceptual model, typhoons are classified as three types by prevail-
ing factors; 1) heavy-rainfall type, 2) wind type, and 3) complex type. For Changma, two types
are divided by the characteristics; band type and heavy-rainfall type. Among the high resolu-
tion 52 products, each type of typhoon and Changma are selected. In addition, the numerical
products and dynamic factors are considered in order to improve conceptual models.
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Table 1. Comparison of efficiency between COMS and GK-2A (www.kma.go.kr).

Improvement of GK-2A

COMS GK-24 compared to COMS
. . VIS 1 km 0.5~1 km .
Spatial resolution IR 4 km 2 km 4 times
Frequency Global 1 4
of observation Regional 2 over 10 4 times
(per 1 hour) Korea 4 (per 15min) 30 (per 2 min)
The number VIS 1 (black) 4 (color) .
of channel NIR - 2 3 times
IR 4 10
Cloud/precipitation 5 19
Radiance/aerosol 5 16 .
Products Movement of atmosphere/condition 3 6 3.5 times
Information of land cover 3 11
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Fig. 1. Time series of public interest in heavy rain (blue) and Changma (red) (a) without and (b) with typhoon (yellow) obtained
from Google trends during the period of January 2011 to December 2014 (Google Trends). The vertical axis shows a relative
interest rate of each factor according to other factors.
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Table 2. Products extracted by GK-2A and those abbreviations. The mark “*’ denotes products extracted from COMS.

Product Abbreviation Product Abbreviation

Cloud Mask* CLD Rainfall Potential RP

Fog* FOG Aerosol Detection Product* ADP

Sea Surface Temperature* SST Dust Aerosol Detection Product DADP

Land Surface Temperature* LST Volcanic Ash Product VAP

Snow Cover* SC Aerosol Optical Depth* AOD

Sea Ice* SI Dust Aerosol Optical Delpth DAOD

Forest Fire FF Radiation RAD

Vegetation Index VI Angstrom Exponent Product AEP

Fractional Vegetation Cover FVC Visibility VIS

Land Surface Emissivity LSE Reflected Shortwave Radiation (TOA) RSR

Surface Albedo SAL Downward Shortwave Radiation (surface)* DSR

Snow Depth SD Absorbed Shortwave Radiation (surface) ASR

Ocean Current oC Downward Longwave Radiation (surface) DLR

Cloud Top Temperature* CTT Upward Longwave Radiation (surface) ULR

Cloud Top Pressure CTP Outgoing Longwave Radiation (TOA)* OLR

Cloud Top Height* CTH Convective Initiation CI

Cloud Phase Cp Total column Ozone TOZ

Rainfall Rate RR Atmospheric Motion Vector* AMV

Cloud Type CT Vertical Temperature Profile VTP

Cloud Amount CA Vertical Humidity Profile VHP

Cloud Optical Thickness COT Atmospheric Instability Indices All

Clud Effective Radius CER Icing Icing

Liquid Water Path LWP Overshooting Top oT

Ice Water Path IWP SO2 Detection SO2D

Cloud Type* CT Total Precipitable Water* TPW

Probability of Rainfall PoR Tropopause Folding Turbulence Detection TFTD
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Fig. 3. Scatter plot of products obtained from GK-2A, radar, and numerical model between spatial resolution (km) and
observing time interval (minute) for typhoon. Green, red, and orange colors indicate available moisture, symmetry, and heat
source, respectively. Circle size represents the relative importance related to the predictor group.

Table 3. Key factors classifying typhoon into three types in Fig. 4. The mark ‘*’ denotes factors extracted from the satellite.

Wind type Heavy-rainfall type Complex type
Atmospheric Motion Vector (AMV)* Rainfall Rate (RR)* Cloud Top Pressure (CTP)*
Radius of Maximum Wind (RMW)* Total Precipitation Water (TPW)* Dry slot*
Maximum Instantaneous Wind (MIW)* Rainfall Potential (RP)* SST gradient™®

Vorticity

Helicity SST gradient*
CAPE*
K-index*

Vertical Humidity Profile (VHP)*

SST distribution*

Previous tropical cyclone track™*
Vertical wind shear

Ocean heat content*

Moisture transport
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Fig. 4. Conceptual models for (a) wind, (b) heavy-rainfall, (c) complex type of typhoon. COMS IR infrared images are used in
(a) and (b) and the COMS WV water vapor image is used in (c). Elements in yellow boxes indicate products analyzed by GK-2A.
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Table 4. Key factors classifying Changma into two
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types in Fig. 7. The symbol ‘*’ denotes factors extracted from the satellite.

Band type

Heavy-rainfall type

Atmosphere Wind Vector (AWV)*
Total Precipitable Water (TPW)*
Probability of Rainfall (PoR)*
Moisture convergence
Geopotential height

Low-level wind

Upper-level wind

Atmosphere Wind Vector (AWV)*
Convective Initiation (CI)*

Total Precipitable Water (TPW)*
Rainfall Rate (RR)*

Dry slot

Low-level wind

Upper-level wind

(a) Band type

(b) Heavy-rainfall type

Fig. 7. Conceptual models for (a) band and (b) heavy-rainfall types of Changma. COMS WV images are used. Yellow and
white boxes denote products obtained from satellite and numerical model, respectively.

O

18A A3 Al 7HA] F2 HAYEES 7o 7]
o)A WEel 2] datE 2 golgE Ea) Ak
Vi WSS B 143 37 =l wek

Rty 9 G2 wed Feue 2 £
[e) u‘l

1o, ok ol HE - o

4.2 xl-n|. 7HL='E§

Rha et al. (2005 3971 WA &= =
B33,
I Lee and Kim (2007)2 XY ¢, tiFi=
4, 283 FEFEE RS o] T Avle
Rha et al. (2005)2] 1413 52 Lee and Kim (2007)
o] giFME=et LT it AdAeA] KB
Q1 ko) Jake %t E%A ERolA YobrhA
sl 59 HAYUSF T el Arke B
7} 7hsett). &

# see
Y, 471919, BEUAY 5o vl
O~

1

ST

A IR A A

Zlute 2 Awmje] 32 W 7}o] "o wE AAA
o FEE ST 2 A 2 WA dlAUEe et
A B GUT fgo) TAR S AT 1841
Gy Are] BE FHIE SAsk] Yrie
3 segos PR o/l W z%
M2 Y= Ade ek g3 oy
FRE T HEAA 7 7K KR elth

NEYS ME e 428 2k 7Ide] 95 A
2 Qlse] gimel FARFoR 2A ezl P4
ElR=S bt} Table 4= E‘HE&]
B e ¥

SL

=< 9 ]fﬂ":} Figure
79] = wA= 94 W45E Jeha 3 dgas

g}- HEE XA3E Aol wieg Awmpr} HHgtﬂ 7
T, 718 S5 719 ke JEe] RejHd A
oz} Bzl ¢9F=Id Ao 7|Qtso] s

L
g

Atmosphere, Vol. 26, No. 2. (2016)



224 GK-2A 1345 &8-S 9

F7E 7 TN ZIs Abele] ZlgtEel f1AIsH
Hth(Ha et al, 2003). MEF Ak A Ee] 53
AEF7F st Aute] F wWAUS 5 sl 75
7] S flste] EEoRREH £F7] F9YL

1gk i (v-wind > 0)0] HFQ Ao|t}h Bgh shitert
3 AEZIFE] ol f1Ast AT e EAF
I A AF ukgA o7 B s A s mE
0% oo La o] Jemert &R,
A ey Aris :lu?*g}ﬂ flsted 914 WHFE
F571 75 719 5 ¥skE 1] 915t AMY,
X5 -r]ETL TPWQ} Probability of Rainfall (PoR)

$x ael ) 83 257 -
MR AgAT ols) i gl
(KDE T3] WES Fols Ti

¢ 4>4 J“

&
o
B xR ‘|°TCQ, ‘ﬂ‘ﬂﬂ %‘?l ‘\%—% el
7] B4, 2Ea ke FHe] w47 & A QAL
A7k S4olnt. Az sdo] Lvhy WA $95)
£ 3o ol gmel AAE AT feEElel
e} gk o] Aulo ‘ﬁ?‘ok% F= A7 2e 7t
=4 Ul 7]-1:7} I:LE]_Z] ZO:]_,] ‘Eﬂ/ﬂ‘,,]_ﬂ [e] 7]-
9] 33/‘4 Joll T2t JAL U] ZItHTammy and David,
2006). Wb 914 S T Ax9 7Y 2+
EE Aol gth = W=g Aulo] H|gte] 55

o B Fue TA7 ASTE A7 AT, 56
S gulel PR Slaldl I8 WEE AMVE 38

2

stod th719] FAAE etetal GK-2A7F AEA A
Z5 = UF2 24 94 (Convective Initiation, CI) ¥
TE Pt WAt Y e RS
ofsfiof gt A F4S 9t TPWS RRE 3L

)

slof sk Wolth 3t MEEE BAZFA F
Qe Aoje] Axel REES W] A3 B

3% A=, 4&71 S, 4 - a%e Aslae
z9} 4 - 3% AER PHL BH vggE ael
o]: 3F

gl

9 dr by

31

5 99 9 E9f

201837E] COMS % 9142 £9€ GK-2A
= 7] COMS 9731t} 4u) o) Fde el

Sh=71748ts] Bzl A|26W 235 (2016)

2k

N
e

Ao} g

1o

-y
_

=, F 1ee A ¢ 8 5230 Alews gt
GK-2A2] %‘*%E%— Zo|yA}t B AFgME FuEe
WAETE 7P =2 o1l HEE Ak JHER
P AT NERE -2 ofH dAde] Mda
A Ao Fa 4&/‘1] 25 Yeilie Zioi(Yang et
al., 2005; EUMETRAIN) E]Z3} Fvule] @R
WA Sy o) dEe] E 58S
AT
B3 Fo AAUFoEE —?%71 34,
o] gt B ApoMe =y "HE
aLE e H}E‘Eﬂ %Sé, “E““é«l
Tk v S AEel od

Ul Fo= AMV RMW, MIWE 7]

B d=HE= A Her AR &
Zgof o3 a7t 2 HFSs Lot 3% H
A= elA AFEE= TPW, RR, RP,
VHP ¥ SST 7§L:_§ I o st} B3rae ulgt
ol yAL 7= gHEL dhlm
°o|& 3] %‘H %*é W 5 CTP, SST A%,
warm SST?] o]F 3 o]d BjFe] EY 53 F2 ¥
T2 A

Ante 571 tﬂ A,
=2l o5 o]&3te

mm
-+ ml

N2
oo
o,

O-

Fﬂ
ot 40 i Jo to

37

d

%
37
k)

==

‘10 0?—4—\\1

o
z‘_l’
N
©

Negds 9o s BRI
o} =8-S AMV, TPW, 22| 3 PoRe] 23 914
R AL, 2592 71 98 EF T AMY,

=2
!
2
ol\
N
o
[o 2
)
oflh o o ot R

| 2, O ogh T o o N of
N[O L oflt
i) to
L o ofN ML [o
“2ud
W
8
‘é
I
QJ
8
8
4‘3
T 4
_>L
o])l
4

23 zoum IR R
= o 7 T—(-_,J]- meso-y ZAYZ vf§- FE
7} 2o vz AJEA 251} Automatic Weather System
(AWS)E FaAE Bl Bobssih, Wby a1y
=] YA FAS B #=o] Z o, G P A
v o2y e addl JolNE A4 A28
G835t Al EA S B3 TE5AFANAN 2 WAYS

o oS Hug =3 76]":']'

3 Part I o
dnas B8] AaE o) W de
o7} ghlEe] B B AEE M55 sl
1% olel ot dick. AZel 9 A% EU %7

9] A%, KI tiAl tj7]9] a5 5359 diess
£ F7I2 2# 3 Mediterranean K-Index A|5+5 &
£33 212 Rain Dynamic IndexE &8sl 19

AAREE et 59 dSe] Fes =2



=

Hd
ol

A7t th(Harats et al, 2010). 3=+2] 73$-, Kar
and Ha (2003)= $HWH= |30l 2H= low-echo centroid
MAS =491 Seo et al. 2011) AF 9=
Anp B4 A F7HR aEEoF e 8 HFYS
Azt L Qo= F9o JEFS A e W
oo 3k A7 (Ryu and Sohn, 2012)7} R =}
71 S Sdl AEE AEE nEgeE 3%

233 FBP o2 pro] s T 97 AL
T7F 9 AL g WS Fukele 29 J9 7
Bl o8l = WAYFS HATHSong and Sohn, 2015).
A A 2 F& AFES T3t AAE AAE
< 1= Sgsto] AAERI NERFS AEslof gt

B AToM = GK2AE 538 AEdE 94 ds
FA - G MFES o83t HF Fvte]
28& Atsldh A4 9 59l COMSHLE Hoj

rlo

>

TN
ue

¢

@t 5 e HAT GK2AE Falo] SRl Bt 4
3 PR E Algie e Ao JYE.
g uoprl, ghom @ A7elM £FT F2 AAE
o] ghticel] Aek AAIge] Aol Faste] g
g Zoporfe] A B FHATES AFHOR 28
skl H-8-8to] dgfoll AL Sl o H B A
o] AHE 7hed JdRF O WHAA U Ee
7k ATk
UAle| 2

o] =2 2016 3| FAtRe] APz S|k
FHer|EA0 TP Y ol ¥ ATAE

FH7|A] A5 L EE AT ).
REFERENCES

Arpe, K., 1991: The hydrological cycle in the ECMWF
short-range forecasts. Dyn. Atmos. Oceans, 16, 33-60.

Atlas, D., and O. W. Thiele, 1982: Precipitation measure-
ment from space: Workshop summary. Bull. Amer.
Meteor. Soc., 63, 59-63.

Carranza, M., A. De Smet, and J. Gustafsson, 2010: Atmo-
spheric motion vectors derived from MSG rapid
scanning service data at EUMETSAT. Proc. 10th Int.
Winds Workshop, Tokyo, EUM 56, 10 pp.

Cha, E. J., 2006: The meaning of Changma. J. Hydro-Envi-
ron. Res., 39, 69-72.

Choi, Y., K.-S. Yoon, and K.-J. Ha, 2013: Effects of asym-
metric SST distribution on straight-moving typhoon
Ewiniar (2006) and recurving typhoon Maemi (2003).
Mon. Wea. Rev., 141, 3950-3967.

Ebert, E. E., J. E. Janowiak, and C. Kidd, 2007: Compari-

Vit 2

it

SAZE7}

kA 225

Hd

son of near-real-time precipitation estimates from sat-
ellite observations and numerical models. Bull. Amer.
Meteor. Soc., 88, 47-64.

Forsythe, M., and R. Saunders, 2008: AMV monitoring:
results from the 3rd NWP SAF analysis. Proc. 9th
Int. Winds Workshop, Annapolis, MD, EUM 51, 8 pp.

Ginsberg, J., M.-H. Mohebbi, R.-S. Patel, L. Brammer,
M.-S. Smolinski, and L. Brilliant, 2009: Detecting
influenza epidemics using search engine query data.
Nature, 457, 1012-1014.

Grassotti, C., and L. Garand, 1994: Classification-based
rainfall estimation using satellite data and numerical
forecast model fields. J. Appl. Meteor., 33, 159-178.

Gruber, A., 1973: Estimating rainfall in region of active
convection. J. Appl. Meteor., 12, 110-118.

Ha, K.-J., and S.-S. Lee, 2007: On the interannual variabil-
ity of the Bonin high associated with the East Asian
summer monsoon rain. Clim. Dyman., 28, 67-83.

, S.-K. Park, and K.Y. Kim, 2003: Interannual vari-
ability in summer precipitation around the Korean
peninsula and its associated East Asian summer cir-
culation. Atmosphere, 39, 575-586 (in Korean).

, K.-S. Yun, J.-G. Jhun, and C.-K. Park, 2005: Defi-
nition of onset/retreat and intensity of Changma
during the boreal summer monsoon season. Atmo-
sphere, 41, 927-942 (in Korean).

Harats, N., B. Ziv, Y. Yair, V. Kotroni, and U. Dayan, 2010:
Lightning and rain dynamic indices as predictors for
flash floods events in the Mediterranean. Adv. Geo-
sci., 23, 57-64.

Ho, C.-H., and L.-S. Kang, 1988: The variability of precipi-
tation in Korea. J. Korean Meteor. Soc., 24, 38-48 (in
Korean).

Jeong, H., D. S. Kim, and H. Lee, 2013: Google god knows
everything. Science books, 400 pp.

Kar, S. K., and K.-J. Ha, 2003: Characteristic differences of
rainfall and cloud-to-ground lightning activity over
South Korea during the summer monsoon season.
Mon. Wea. Rev., 131, 2312-2323.

Kim, G-S., 1992: The Dictionary of Meteorology. Hyang-
mun-sa, 735 pp.

Kim, S., J.-H. Park, M.-L. Ou, H. Cho, and E.-H. Sohn,
2012: Optimization of mesoscale atmospheric motion
vector algorithm using Geostationary Meteorological
Satellite Data. Atmosphere, 22, 1-12 (in Korean).

Lee, K.-J., K.-Y. Heo, A.-S. Suh, J.-S. Park, and K.-J. Ha,
2010: Application of images and data of satellite to a
conceptual model for heavy-rainfall analysis. Afmo-
sphere, 20, 131-151 (in Korean).

Atmosphere, Vol. 26, No. 2. (2016)



226 GK-2A 91577 885 913

Lee, M.-S., K.-L. Kim, A.-S. Suh, and H.-H. Lee, 1994:
Estimation of precipitation using radar and satellite
data. Asia-Pac. J. Atmos. Sci., 11, 583-595.

Lee, T.-Y., and Y.-H. Kim, 2007: Heavy precipitation sys-
tems over the Korean peninsula and their classifica-
tion. J. Korean Meteor: Soc., 43, 367-396 (in Korean).

Lim, J. S., and S.-U. Park, 1991: The moisture transport
and budget over Korea during the 1988 Changma
peroid. Atmosphere, 27, 221-240 (in Korean).

Ministry of Public Safety and Security, 2014: Current state
of Natural Disaster Declarations. [Available online at
http://www.mpss.go.kr/home/policy/statistics/
statisticsData].

Oh, H., K.-J. Ha, and J.-S. Sim, 2014: Analysis for onset of
Changma using Ieodo ocean research station data.
Atmosphere, 24, 189-196 (in Korean).

Park, D.-S., C.-H. Ho, J.-H. Kim, and H.-S. Kim, 2011:
Strong landfall typhoons in Korea and Japan in a
recent decade. J Geophys. Res., 116, D07105,
doi:10.1029/2010JD014801.

Park, S.-U., I.-H. Yoon, and S.-K. Chung, 1986: Heat and
moisture sources associated with the Changma front
during the summer of 1978. Atmosphere, 10, 1-17 (in
Korean).

Rha, D. K., C. H. Kwak, M.S. Suh, and Y. Hong, 2005:
Analysis of the characteristics of precipitation over
South Korea in terms of the associated synoptic pat-
terns: A 30 years climatology (1973~2002). J. Korean
Ear. Sci. Soc., 26, 732-744 (in Korean).

71488 ) 7] A26d 2% (2016)

ol

N

Ao} g e =oh

Ryu, G-H., and B. J. Sohn, 2012: Rain-rate characteristics
over the Korean peninsula and improvement of the
Goddard profiling (GPROF) Database for TMI rain-
fall retrievals. J. Appl. Meteor. Climatol., 51, 786-
798.

Ryu, S.-B., 2001: The meaning and etymology of Changma.
Atmosphere, 11, 6-12 (in Korean).

Seo, K.-H., J.-H. Son, and J.-Y. Lee, 2011: A new look at
Changma. Atmosphere, 21, 109-121 (in Korean).
Song, H.-J., and B.-J. Sohn, 2015: Two heavy rainfall types
over the Korean peninsula in the humid East Asian
summer environment: A satellite observation study.

Mon. Wea. Rev., 143, 363-382.

Tammy, M. W., and B. P. David, 2006: A review of con-
vection initiation and motivation for IHOP_2002.
Mon. Wea. Rev., 134, 5-22.

Xie, P, and P. A. Arkin, 1997: Global precipitation: A 17-
year monthly analysis based on guage observations,
satellite estimates, and numerical model outputs. J.
Appl. Meteor., 33, 159-178.

Yang, Y., H. Lin, Z. Guo, and J. Jiang, 2005: A meteoro-
logical conceptual modeling approach based on spa-
tial data mining and knowledge discovery. Innov.
Appl. Artif. Int., 3533, 490-499.

Yun, K.-S., J. C. L. Chan, and K.-J. Ha, 2012: Effects of
SST magnitude and gradient on typhoon tracks around
East Asia: A case study for typhoon Maemi (2003).
Atmos. Res., 109, 36-51.



	GK-2A 위성자료 활용을 위한 태풍 및 장마 개념모형의 도안
	Abstract
	1. 서론
	2. 국내 위성 자료 활용 현황
	3. 태풍
	4. 장마
	5. 요약 및 토의
	REFERENCES


