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Research on Analytical Technique for Satellite Observstion of the Arctic Sea Ice

Hyun-cheol Kim®"" - Hyangsun Han? - Chang-Uk Hyun? -
Junhwa Chi? - Young-sun Son® - Sungjae Lee”

Abstract: KOPRI (Korea Polar Research Institute) have researhed Arctic sea ice by using satellite remote
sensing data since 2017 as a mission of KOPRI. The title of the reseach is “Development of Satellite
Observation and Analysis for Arctc sea-ice”. This project has three major aims; 1) development of
prototype satellite data archive/manage system for Arctic sea ice monitoring, 2) development of sea ice
remote sensing data processing and analysis technique, and 3) development of international satellite
observing network for Arcitc. This reseach will give us that 1) deveolpment of sea ice observing system
for northern sea route, 2) development of optimal remote sensing data processing technique for sea ice
and selected satelite sensors, 3) development of international satellite onbservation network. I hope that
this letter of introducton KOPRI satellite program for Arctic will help to understand Arctic remote sensing
and will introduce you to step into the Arctic remote sensing, which Iis like a blue ocean of remote sensing.
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Fig. 1. Satellite play a key role in Arctic cryosphere research and application: 1) climate change, 2) northern sea route, and
3) human activity etc.
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Fig. 2. Strategy and structure; 1) development of prototype satellite data archive/manage system for
Arctic sea ice monitoring, 2) development of sea ice remote sensing data processing and
analysis technique, and 3) development of international satellite observing network for Arcitc.
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Fig. 3. STAR system; satellite data archive/manage system for Arctic sea ice monitoring.
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Table 1. Inventory of archived data by STAR system. Since 2018, Sentinel data archiving stared through the STAR system
upgrade and sophisticate

Year 2 < Sentinze(l)-llg,Z added
item # of scene item # of scene

sea ice concentration 12,659 sea ice concentration 135,958

sea ice tickness 8,348 sea ice tickness 531

Data sea ice type 730 sea ice type 558

KOMPSAT (2, 3,3A, 5) 1,593 KOMPSAT (2,3,34.5) 1424

VIIRS sea ice 1,909
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Fig. 4. Satellite Remote Sensing and Cryosphere Information Center of KOPRI.

- 1288 -



710] thal - RS EANTEO R A B o
g Sasha gich g B3el4 29 $ 4w
nks}7| 4], A 2ek7] 2| 2 chakakab) 4 ol 4] ] o
AT QTS A AL 919 914 AR AT Yt
SR 9 5 RATE ol = Fig, 4] 4] 3. uho} o]

z T
o

o
293 s mU S 915

2 )2 e]
AA=lo] Lom, SR AE 24 9 TS )
3 A AFE AIA Lelo] 25Elo gl

4
RS
oL
o)
rE
o
ko
°
m,
ol
" rlo
flo
e
o
=2,
1o
ot
>
o
2

iy
N,
- ~|
2
o
f
B=)
£
of
ol
p
ol
rE
o
i
A
4p
ol
o

S|

ot
St
ol

KXo e ox E
N o
of
S~
a
4o
:OEIA“
o
oS
ot
O‘-N N
4
1o
S
N T~y
Xy o
1\91 s
=
o olo

off

=)

oo [m
ooy o T o ox kI o Hdo o

o flo
%
o
L
o
-

12k ate] 71817} ARHAel ek 714

oL of o
ool
o
)
)

N
ol o
0, =
-
4 o ®
o
ox M op

o

T2 yayslotar 34 W A7} 9
L4 dlo]e] AATAR: Al 3
Sohd] 7 ol

we x0 2ol e
iy
Mo
:cé
oL

2

(1) oF=]% 5% s 5= 37t

A

AF 71 N s s By =

At o)t} ole]# 55 (KOMPSAT-5Z o] &3+ &=
S B THs A A7 S A4 B Hx

43 5) ek (Han ral, 2017). o] A5 Ff okel 914
o] Fh=r o] ot LA FAR oS 7N A BHA| F A
20154 52 223 Chukehi Seao] 3l o2 a1 )
HEZ o} 555 o] §3to] 125 m B YR =
A5} selet 71 s 2 A& 7E 45 nto] Az o]
B 25 km 37HIATE S 22 15 (Comiso ¢f al, 1997;
Spreen ¢t al., 2008; Steffen and Schweiger, 1991)21 R =

o] MY Ao YT PuE HET S U

3| Sl ULBES SIzt 24 71 i

=2 Fig )
SA Ao M AR A (Han e al, 2017)0 4 2}
e o] F5u o Y H 25 IS v O ol 5
d 50 o] ARNE o] g5to] FEH SN
AR A G ot T 5Tt LAY AR E 0] 8D
o] B 7}5} % th(Han and Kim, 2018). 1970t F-E] %
ujo] 25 0|85 315 = (Sea Ice Concentration)
HEZEASE AL YA A FEE w2 H7le=of 9
3 3t &80l Loiur] 2ol gt A2uE o]
L3} SR 5 = AT 7T Yol Rt (Comiso ez al, 2008,
Holland ez al., 2006; Zhang ez al., 2008). H Ao A=
Sl ® 5= AFE o] NASA team(N'T)(Cavalieri ef al, 1984),
Bootstrap(BT)(Comiso, 1986), Ocean and Sea Ice Satellite
Application Facility hybrid(OSISAF)(Breivik ez al, 2001;
Tonboe e al., 2016), Arctic Radiation and Turbulence
Interaction Study Sea Ice(ASI)(Spreen ¢ al, 2008) 5 TFF
T FarEEe o &3t ol sl Ak At s,
ol ¥iglES A=Y ol U= Alwshe
ot 58 AR E 0|85t BrIsHATh B7ke s
E7F0-15%8) 3T}, 15-80%) 3 0 2 Lpio] =3
SHtHFig. 6). NT<F ASI ¢are] 5ol 719kt s st
< W7 #5717 B2 A= BgrE HUAe
NT®} OSISAF ¢are]5of 7|0kt s e o &
Hef §go] ol dojdm g7t B AnE 24l
SHt BT a5 7]kt s s ee s s =7t
E2 A G15-80%)o A= T FrhE = 5 4 A4
2|50 7HAAL e 7] e ol tiek v
o|2 Ql3f T} E= T 7 9
and Kim, 2018). 0] 9} Zro] “E-=3
B4 714 AL A4 o2l 5
7 3 A2 AEste] oln) g
Ao, A58 Aed 553
A AFEAE sdste AT

Y Y AAE ARt S AA
5

Ol A 11

E

H o ox o
o m op iy
2
]OoEjg;;‘L
5

rr folr o
e o de
ot e
T At o o

g
4y
o=

o g M

ol

[e]

ket

rfo
}Otl
lo

2
o
—_

2 o fMN o 2 oz 2 o

ol

N of

ox

tlo

=

4

ol

of

= Ho

. N

=%

= rio
=
oo 12
l-olv A ﬂJlO
lo tle 1o

of offt

ox 2

o rr 3
i)
o
re
44
r>~
=
o
Ral
_|>i
offl

- 1289 -



Korean Journal of Remote Sensing, Vol.34, No.6-2, 2018

@3 3 3 2 2 @ : =z = = = =
8 3 2 8 & 8 £ B 8 & b &
9 August 2015 S 20 August 2015
A (wind speed 5.9ms™) (wind speed 14.2ms"')
77°45'N
74°30'N
77°30'N
74°15'N
77°15'N
74°00' N!
77°00'N
73°45'N
76°45'N
(© 2 = > = : 2 (@ z ¥ * : 2 x
8 3 8 g 5 8 E & B B b &
W Seaice W Seaice
74%8'N Il Open water [ Open water
77°45'N
74°30'N
77°30'N
74°15'N
77°15'N
74°00" N!
77°00'N
73%45'N
76%45'N
(e 2 = s * z ()] * = z 2 s 2
g g g & & g E B & &8 & B
11 August 2015 S I 18 August 2015
77°45'N
77°30'N
T7°15'N
77°00'N
76%45'N

M10~30 [140~60 W70~80 90
SIC (%)

W10~30 W40 [140~60 W70~80
SIC (%)

90

Fig. 5. (a), (b) Example of KOMPSAT-5 EW SAR imges with different wind conditions. (c), (d) Sea ice maps
generated by the RF model and (e), (f) sea ice concentration of the AARI ice charts corresponding to
(a) and (b), respectively. Red box in (e) and (f) represents the SAR coverage (Han et al., 2017).
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Fig. 7. Kompsat-5 sea ice monitoring during the Korean icebreaker research vessel
(IBRV) Araon expedition on summer Arctic of 2018.
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