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Polar Remote Sensing in Korea

Hyun-Cheol Kim (®" - Sang-Hoon Hong (®? - Sang-Eun Park (®° - Hoonyol Lee ®*'

Abstract: Recently, much attention has been focused on the change and role of the Arctic region due
to climate change. Studies using various platforms are being conducted in the polar regions. Among
them, monitoring of Arctic cryosphere information using remote sensing is the most important
observational role of various scientific activities. This special issue introduces several studies on polar
exploration monitoring in polar research. We hope that this special issue contributes to the sharing of
information on the role of polar exploration in remote areas, as well as the identification of the current
status of domestic polar exploration and remote environmental exploration. We are also looking forward
to the efforts of Korean remote sensing experts to find out the persistent polar exploration field and to
increase national support.
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Fig. 1. Arctic Ocean Exclusive Economic Zones (Law of the Sea, https://sites.tufts.edu/lawofthesea/chapter-eight).
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Fig. 2. (a) Opening Ceremony of Satellite Remote Sensing and Cryosphere Information Center of Korea Polar
Research Institute (KOPRI) at April 2017, (b) Remodeled Center at Aug 2018.
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Fig. 3. Arctic remote sensing by using various satellites and UAV, and its aims and collaboration.

- 1159 -



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

4= Q= g Al Aol A F S A ARE
cheFel B4 S o] 83 7| B4 At E T =

=1 /3ol gt A (Park e
al, 2018b)"6]| 27 =] 0] T}, E3F Han o al(20182) S
Buoy At 5.8} AMSR-2 $14 G/ o] &3t £ A
=
=

¢

o] SRS 2R ANE Bt ot
ZOR AN AABASL W HY AAA Y
WO gol BE T Gl TAYF G 0l§F A
T2 2oheteh B A 2 0 S Slat A
ulg P ]t 4 (Kim and Ty
w4

)
i
o
ok
2
or 7N
il %\
lo S i
o %
AN
e
2

J a
QL
)
=
-4
2
ol

-

re o
-4
il
o
=
QL
=
0
O,

D)
(e,
b
oft
o
2>
rlr
rlot
2 o
rE
ot
=2
1o
o
o=
oy
of
ol
X
o
i
olo
of

d i
)
o
o
N
o
U
A=
N

Hog ﬂ?@# =

oA A7) o2l el ¢

7] whel Tk 111 A &

LT Sl 2] 9l £ wigter S

o] %MXIEW A A A =Y
EX}F% ke 5‘74015} 2

R
o N
sl
> ol
ﬁrﬁim

N
O
2

E
i e =

IR = R - < | o
lo lo ob 4
<

f
o
J-Ll
=
I'_R
‘?‘
=
=

l~1
%
re
-‘,J

[
L
4o
oX
o

>~

o T pE Iy

EﬁHA

2o X O 2 du ol
riéfﬂmgtﬂéjpo-ﬁo
Bk oo Mo o o
o]
=

Hn:;
o

o,

AN

4

P>
oo ook

2 A= FARTFRY 556 RS2
K 7] W PE18120) A F-THA o) 2| Yo & 4
FUth 2 Aol 2708 AT FA AT
Ak Ate ol ohA] g AAkE Ao

N ¥ [fr
So
o2

A
o

References

Ahn, J., S. Hong, J. Cho, and Y.-W. Lee, 2014.
Downscaling of AMSR2 Sea Ice Concentration
Using aWeighting Scheme Derived from
MODIS Sea Ice Cover Product, Korean Journal
of Remote Sensing, 30(5): 687-701 (in Korean
with English abstract).

Back, W.-K., H.-S. Jung, S.-H. Chae, and W.-J. Lee,
2018. Two-dimensional Velocity Measurements of
Uvérsbreen Glacier in Svalbard Using TerraSAR-
X Offset Tracking Approach, Korean Journal of
Remote Sensing, 34(3): 495-506 (in Korean with
English abstract).

Chi, J. and H.-C. Kim, 2017. A fully data-driven method
for predicting Antarctic sea ice concentrations
using temporal mixture analysis and an
autoregressive model, Remote Sensing Letters,
8(2): 106-115.

Chi, J. and H.-C. Kim, 2018. Sea Ice Type Classification
with Optical Remote Sensing Data, Korean
Journal of Remote Sensing, 34(6-2): 1239-1249
(in Korean with English abstract).

Chi, J., H.-C. Kim, and S.-H. Kang, 2016. Machine
learning-based temporal mixture analysis of
hypertemporal Antarctic sea ice data, Remote
Sensing Letters, 7(2): 190-199.

Han, D., J. Im, Y.J. Kim, S. Lee, Y. Lee, and H.-C.
Kim, 2018a. The Estimation of Arctic Air
Temperature in Summer Based on Machine
Learning Approaches Using IABP Buoy and
AMSR?2 Satellite Data, Korean Journal of Remote
Sensing, 34(6-2): 1261-1272 (in Korean with
English abstract).

Han, H., S.-H. Hong, H.-C. Kim, T.-B. Chae, and H.-J.

- 1160 -



Choi, 2017. A study of the feasibility of using
KOMPSAT-5 SAR data to map sea ice in the
Chukchi Sea in late summer, Remote Sensing
Letters, 8(5): 468-477.

Han, H. and H.-C. Kim, 2018. Evaluation of summer
passive microwave sea ice concentrations in the
Chukchi Sea based on KOMPSAT-5 SAR and
numerical weather prediction data, Remote
Sensing of Environment, 209: 343-362.

Han, H. and C.-K. Lee, 2018. Analysis of Ice Velocity
Variations of Nansen Ice Shelf, East Antarctica,
from 2000 to 2017 Using Landsat Multispectral
Image Matching, Korean Journal of Remote
Sensing, 34(6-2): 1165-1178 (in Korean with
English abstract).

Han, H. and H. Lee, 2007. Comparative Study of
KOMPSAT-1 EOC Images and SSM/I NASA
Team Sea Ice Concentration of the Arctic, Korean
Journal of Remote Sensing, 23(6): 507-520 (in
Korean with English abstract).

Han, H. and H. Lee, 2011a. Analysis of Surface
Displacement of Glaciers and Sea Ice Around
Canisteo Peninsula, West Antarctica, by Using
4-pass DInSAR Technique, Korean Journal of
Remote Sensing, 27(5): 535-542 (in Korean with
English abstract).

Han, H. and H. Lee, 2011b. Microwave Radiation
Characteristics of Glacial Ice in the AMSR-E
NASA Team2 Algorithm, Korean Journal of
Remote Sensing, 27(5): 543-553 (in Korean with
English abstract).

Han, H., J. Lee, and H. Lee, 2013a. Accuracy Assessment
of Tide Models in Terra Nova Bay, East
Antarctica, for Glaciological Studies of DDINSAR
Technique, Korean Journal of Remote Sensing,
29(4): 375-387 (in Korean with English abstract).

Han, H., Y. Ji, and H. Lee, 2013b. Estimation of Annual
Variation of Ice Extent and Flow Velocity of
Campbell Glacier in East Antarctica Using
COSMO-SkyMed SAR Images, Korean Journal

St=to| IX| 2B
of Remote Sensing, 29(1): 45-55 (in Korean
with English abstract).

Han, H., Y. Ji, Y. Kim, and H. Lee, 2014. Development
of Normalized Difference Blue-ice Index (NDBI)
of Glaciers and Analysis of ItsVariational Factors
by using MODIS Images, Korean Journal of
Remote Sensing, 30(4): 481-491 (in Korean with
English abstract).

Han, H., Y. Kim, H. Jin, and H. Lee, 2015. Analysis
of AnnualVariability of Landfast Sea Ice near
Jangbogo Antarctic Station Using InSAR Coherence
Images, Korean Journal of Remote Sensing,
31(6): 501-512 (in Korean with English abstract).

Han, S., H. Han, and H. Lee, 2018b. Grounding Line
Change of Ronne Ice Shelf, West Antarctica,
from 1996 to 2015 Observed by using DDInSAR,
Korean Journal of Remote Sensing, 34(1): 17-24.

Hwang, D.-H., B. Hwang, and H.-J. Yoon, 2013.
Classification for Landfast Ice Types in the
Greenland of the Arctic by Using Multifrequency
SAR Images, Korean Journal of Remote Sensing,
29(1): 1-9 (in Korean with English abstract).

Hyun, C.-U. and H.-C. Kim, 2017. A Feasibility Study of
Sea Ice Motion and Deformation Measurements
Using Multi-Sensor High-Resolution Optical
Satellite Images, Remote Sensing, 9(9): 930.

Hyun, C.-U. and H.-C. Kim, 2018. Arctic Sea Ice
Motion Measurement Using Time-Series High-
Resolution Optical Satellite Images and Feature
Tracking Techniques, Korean Journal of Remote
Sensing, 34(6-2): 1215-1227 (in Korean with
English abstract).

Jin, D, K.-S. Lee, S. Choi, M. Seo, D. Lee, C. Kwon,
H. Kim, E. Lee, and K.-S. Han, 2017.
Determination of dynamic threshold for sea-ice
detection through relationship between 11 pm
brightness temperature and 11-12 pum brightness
temperature difference, Korean Journal of Remote
Sensing, 33(2): 243-248 (in Korean with English
abstract).

- 1161 -



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

Kim, H., J. Park, H.-C. Kim, and Y.B. Son, 2017.
Climatological Variability of Multisatellite-derived
Sea Surface Temperature, Sea Ice Concentration,
Chlorophyll-a in the Arctic Ocean, Korean Journal
of Remote Sensing, 33(6-1): 901-915 (in Korean
with English abstract).

Kim, H.-C., H. Han, C.-U. Hyun, J. Chi, Y.-S. Son,
and S. Lee, 2018a. Research on Analytical
Technique for Satellite Observstion of the Arctic
Sea Ice, Korean Journal of Remote Sensing,
34(6-2): 1283-1298 (in Korean with English
abstract).

Kim, J.-I. and H.-C. Kim, 2018. Performance Comparison
of Matching Cost Functions for High-Quality
Sea-Ice Surface Model Generation, Korean Journal
of Remote Sensing, 34(6-2): 1251-1260 (in Korean
with English abstract).

Kim, J.-W., D.-J. Kim, S.-H. Kim, B. Hwang, and J.
Yackel, 2012. Detection of Icebergs Using Full-
Polarimetric RADARSAT-2 SAR Data in West
Antarctica, Korean Journal of Remote Sensing,
28(1): 21-28 (in Korean with English abstract).

Kim, SH., D-J. Kim, and H.-C. Kim, 2018b. Progressive
Degradation of an Ice Rumple in the Thwaites
Ice Shelf, Antarctica, as Observed from High-
Resolution Digital Elevation Models, Remote
Sensing, 10(8): 1236.

Kim, S.H., D.-J. Kim, and H.-C. Kim, 2018c. Grounding
Line of Campbell Glacier in Ross Sea Derived
from High-Resolution Digital Elevation Model,
Korean Journal of Remote Sensing, 34(3): 545-
552 (in Korean with English abstract).

Kim, S.-I.,, H.-C. Kim, and C.-U. Hyun, 2014. High
Resolution Ocean Color Products Estimation in
Fjord of Svalbard, Arctic Sea using Landsat-8
OLIL, Korean Journal of Remote Sensing, 30(6):
809-816 (in Korean with English abstract).

Kim, Y., 1987. 4 to 18 GHz Radar Backscatter Model
of First-Year Sea Ice, Korean Journal of Remote
Sensing, 3(2): 89-102.

Kim, Y., 1988. Microwave Radar Backscatter Model of
Multi-Year Sea Ice, Korean Journal of Remote
Sensing, 4(1): 1-16.

Kim, Y., D.-J. Kim, U. Kwon, and H.-C. Kim, 2018¢c. A
Study on the Radiometric Correction of Sentinel-1
HV Data for Arctic Sea Ice Detection, Korean
Journal of Remote Sensing, 34(6-2): 1273-1282
(in Korean with English abstract).

Kim, Y.-O., 2012. Recent Trends and Implications of
Arctic Sea Issues, KIEP Regional Economic
Focus, 6(40): 1-14.

Kwoun, O.-I., S. Baek, H. Lee, H.-G. Sohn, U. Han,
and C.K. Shum, 2005. Topography, Vertical and
Horizontal Deformation in the Sulzberger Ice
Shelf, West Antarctica using InSAR, Korean
Journal of Remote Sensing, 21(1): 73-81.

Lee, E., M. Seo, K.-S. Lee, S. Choi, D. Lee, D. Jin, C.
Kwon, H. Kim, M. Huh, and K.-S. Han, 2017.
Quality Consistence Analysis of Satellite-based
Sea Ice Concentration Products, Korean Journal
of Remote Sensing, 33(3): 333-338 (in Korean
with English abstract).

Lee, S., J. Im, J. Kim, M. Kim, M. Shin, H.-C. Kim, and
L. Quackenbush, 2016. Arctic Sea Ice Thickness
Estimation from CryoSat-2 Satellite Data Using
Machine Learning-Based Lead Detection, Remote
Sensing, 8(9): 698.

Lee, S. and H.-C. Kim, 2018. HyperSAS Data for
Polar Ocean Environments Observation and
Ocean Color Validation, Korean Journal of Remote
Sensing, 34(6-2): 1203-1213 (in Korean with
English abstract).

Lee, S., H.-C. Kim, and J. Im, 2018. Arctic lead
detection using a waveform mixture algorithm
from CryoSat-2 data, The Cryosphere, 2018:
1665-1679.

Oh, M. and H.-C. Kim, 2018. Coupling detection in sea
ice of Bering Sea and Chukchi Sea: Information
entropy approach, Korean Journal of Remote
Sensing, 34(6-2): 1229-1238 (in Korean with

- 1162 -



English abstract).

Park, G., H.-C. Kim, T. Lee, and Y.B. Son, 2018a.
Tracing the Drift Ice Using the Particle Tracking
Method in the Arctic Ocean, Korean Journal of
Remote Sensing, 34(6-2): 1299-1310 (in Korean
with English abstract).

Park, J., H.-C. Kim, J. Hwang, D. Bae, and Y.-H. Jo,
2018b. An Approach for the Antarctic Polar
Front Detection and an Analysis for its Variability,
Korean Journal of Remote Sensing, 34(6-2):
1179-1192 (in Korean with English abstract).

Park, J.-W., H.-C. Kim, S.-H. Hong, S.-H. Kang, H.C.
Graber, B. Hwang, and C.M. Craig, 2016.
Radar backscattering changes in Arctic sea ice
from late summer to early autumn observed
by space-borne X-band HH-polarization SAR,
Remote Sensing Letters, 7(6): 551-560.

Seo, M., C.S. Lee, H. Kim, M. Huh, and K.-S. Han,
2015. Relationship between sea ice concentration
and sea ice albedo over Antarctica, Korean
Journal of Remote Sensing, 31(4): 347-351.

Seo, M., H.-C. Kim, M. Huh, J.-M. Yeom, C. Lee, K.-S.
Lee, S. Choi, and H.-S. Han, 2016. Long-Term

st=2o| x| AZELA}
Variability of Surface Albedo and Its Correlation
with Climatic Variables over Antarctica, Remote
Sensing, 8(12): 981.

Seo, M., E. Lee, K.-S. Lee, S. Choi. D. Jin, N.-H.
Seong, H.-G. Han, H.-C. Kim, and K.-S. Han.,
2018. Comparative Analysis of Radiative Flux
Based on Satellite over Arctic, Korean Journal of
Remote Sensing, 34(6-2): 1193-1202 (in Korean
with English abstract).

Son, Y.-S. and H.-C. Kim, 2018. Empirical ocean color
algorithms and bio-optical properties of the
western coastal waters of Svalbard, Arctic,
ISPRS Journal of Photogrammetry and Remote
Sensing, 139: 272-283.

Son, Y.-S., H.-C. Kim, and S. Lee, 2018. ASTER-
Derived High-Resolution Ice Surface Temperature
for the Arctic Coast, Remote Sensing, 10(5): 662.

Yang, C.-S. and J.-H. Na, 2009. Seasonal and Inter-
annual Variations of Sea Ice Distribution in the
Arctic Using AMSR-E Data: July 2002 to May
2009, Korean Journal of Remote Sensing, 25(5):
423-434 (in Korean with English abstract).

- 1163 -



