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Tracing the sea ice movement using satellite data
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SUMMARY

[. Title

O Tracing the sea ice movement using satellite data

ll.  Purpose and Necessity of R&D

O Increased academic understanding of the distribution of Arctic sea ice /
drift ice and changes in the marine environment

O Rapid decrease of Arctic sea ice, unexpected distribution of sea ice, and
increased fluidity of sea ice / drift ice require deep analysis and

research on the movement route of sea ice / drift ice

[ll. Contents and Extent of R&D

O A study on improvement of satellited-based sea-ice movement using

regional optimization method

[V. R&D Results

O Verification of sea ice movement tracking method based on satellite
data

O Verification of tracking methods according to changes in spatial and
temporal variations of sea ice

O Satellite-based products based on regional optimized sea-ice movement

data
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V. Application Plans of R&D Results

O Development of high resolution sea ice meovement in Artic Ocean

based on satellite data

O Investigate the impact on the sea ice / drift ice path by rapid change

in sea ice concentration

O Continuous analysis and understanding of environmental changes in the

Arctic Ocean
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<219 2-10>. Flowchart of the sea ice drift retrieval algorithm.
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Mg s ol F2 WS HFsr] dal dFHS Amet V& AMYE
ARANA FE9 W olF Ax vl A5 T 553 IABP F-9]
7 %3 mean ratio 1.05, RMSE 0.17, Bias 0.01

2 AUHeR Re 4IRS ARBZ AL AT oF AP oF &

-2 ATE TEiA itE s E S oled ARt A dE Fiteld =

= 7}A|= NSIDCOl A Al 3-3F= sea ice motion A& ¢ v AFS =33
3, F 12170 WA AR E o] 8&3}e] total speed, u speed, v speed AE ol of

A vHluE T total speedi= F A= I R2 value 0.89, u speedi= +
A2 7F R2 value 090, v speed 5+ AFE7F R2 value 0.920.2 A3k 7S
Vel <2Y 2-11>.

a8} AR Az oA NSIDC AREE 2 Aol /Mdd nsds F9 o
s ARRY AR wEA yewtal, o] A2 g = Afo]lm sk
Aol A 14 7hedk AlEe wA%dSs A FEeA XE A

o7 AR
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A2 A T Jed 8%
O "= NSIDC(National Snow and Ice Data Center)
SNSIDCE HE wgEeF
Administration), 3l <ol 71 % (National Oceanic and Atmospheric
Administration)¥ & Fotod =] oteld YA S TS AA A=Y
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Integrated water vapor in the atmospheric column - synonymous with TPW
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Integrated water vapor in the atmospheric column - synonymous with TPW (mm)
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O 549 AWI (Alfred-Wegener-Institute for Polar and Marine Research)
do] A AG gor|#Ho 2R, AMSR2, AMSR-E, SSMIS, CryoSat-2,

i

SMOS A& & o83 549 94 s ArE Ae<ad 2-16>.
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Sea-ice concentration, up-
dated daily
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Sea-ice concentration, up-
dated daily
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ATMOSPHERIC MODEL

Water vapour / ind Temperature

Clouds W P
= s - - o
S = g o T W
2 o ® = E S CARBON

© = =
g 2 2 S 23 CYCLE
> g = x Fao
w a
SEA ICE
Salinity Currents Temperature

OCEAN MODEL

tes better projections
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FIELD OBSERVATIONS: Physical equations are developed \F REGIONAL CLIMATE MODEL
Scientists collect data on based on observations and compared ih ﬁ Equations are implemented in regional
ocean, sea ce and atmospheric with observational data and reanalysis g climate model. Climate simulations are
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4ol HoleE AF. EUMETSATS A AAl sl dole #A|&S fls 3
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PROGRAMME OF THE
EUROPEAN UNION

CHIME ROSE-L
Copernicus Hyperspectral L-band Radar
Tmaging Mission Observing Sys
for the Environment
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CHIME(Copernicus Hyper—spectral Imaging Mission for the
Environment), CIMR(Copernicus Imagine Microwave Radiometer),
CO2M (Copernicus Anthropogenic CarbonDioxide Monitoring),
CRISTAL(Copernicus Polar Ice and Snow Topography Altimeter),
LSTM(Land Surface Temperature Monitoring), ROSE-L (L-Band

Radar Observing System).
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sentinel-s

17 sentinel-s

sentinel-3
sentinel-sp
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CryoSat in Brief

ird Earth Explarer
urape's first e

Greenland and Antarctica
Launched on B April 2010, on @ B

mean
reaches latitudes n!ﬂ! North and Sauth

are responding to global warming

https://science-pds.cryosat.esa.int

178 of ice dilafmonth
data/menth. Accos

https://earth.esa.int/ecgateway/missions/cryosat
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- Timmernans et al (2008) "ol AX¥ ITP A5E o] &3}
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- A/ FHATe] Ao Lavergne et al (2010)¢] #A|AlEH motion
tracking W< Continuous Maximization of the Cross—Correlation (CMCC)
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Al ="l o] Tt 2 % (https://www.mvyroms.org/)

AIR_OCEAN
M
A
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W4DPSAS_OCEAN

ENSEMBLE_OCEAN TLCHECK_OCEAN
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SANITY CHECKS
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Ao Axte SdEE FHAHOR o 20km (H4 O 300x3007) 24
TSR o FAAOR 20/ FTer AU <19 3-4, F 3-3> Bd
T=o] Ag¥ $FAAFE+= General Bathymetric Chart of the Oceans
(GEBCO)II A AlFst= FHNGE 162 AAE F4 A8E ol &ttt
(https://www.gebconet/) <1¥H 3-5 6>.

2020 H=9 sW ol dSAR ALE A% £, dE, W, e

ol 5 7121 MWAAZAL the global ocean eddy-resolving
reanalysis (GLORYSI12) A5 E& W4itste] A &3s19om, 20200 1€ 1€45-H

129 31471x9] 9T A= E o] &34}

%

(https://www.mercator-ocean.eu/en/ocean-science/glorys/).

) FxImde] Z7]Z7AQ Ice fraction, Ice thickness, Ice velocity &
GLORYSI2 #A&E o] &<y 3-7, 8>.

FR 2D PLAANA 2 TPXO Global Tidal Models®FE 22 M2,
S2, 01, K1 N2, K2, P1, Q1, Mf, Mm 107} &% x99 =7 A5E o]&
st th<2d 3-9> (https://www.tpxo.net/home).

FARDANA FHAAZRACR AEHe 713 HA50]2, 718, ddsE
ey
(ECMWF; https://cds.climate.copernicus.eu/)oll /] A 3-8t ERALHS] A+
AR E ol gstAvk<d 3-10>.

ERASE ECMWEOIA Al2kgk 7Hg HAlo] 7] 5918 A4 ditoln, tf7],

ojfl

)= European Centre for Medium-Range Weather Forecasts

ERASE 9 4% BF ArAo=z <ok 1/4° s|A%e] Az Aldsn, 19404
o] JREE AEsA duolEsta Jow AAAZFY] 5d A AHHIEA] A

el )l th(https://climate.copernicus.eu/climate-reanalysis).
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7] 9™ ECMWF ERA5 (Monthly data in 2020)
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Since 1903.GEBCO aims to provide the most
publicly available bathymetry data sets for the
world’s oceans.

Download GEBCO's global grid Download polar grids Contribute data

International Bathymetric Chart
of the Arctic Ocean (IBCAO)
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Arctic Sea Ice Concentration 2023-09-12
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<% 3-7> GLORYSI12¢] A&A 3 o S54S ntg ez 133 sy s%
AAA R, F& AAL 20239 99 1299 H= W %, F3A42 2020
g 342 1993-2010 713HE<re] &7 HdAE
e (https://www.mercator-ocean.eu/en/news/arctic-sea—ice-minimum-septem
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» Arctic Sea Ice Volume
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(https://www.mercator-ocean.eu/en/news/arctic-sea—-ice-minimum-
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ERA5 monthly mean 2m temperature - January 2016
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Mean Ice Concentration Mean Ice Thickness
(a) (b)
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O S8 Fxxd 5% 9 39 25 77 A5 T2 S8 o)l AdS
&t AR e X729 Regional Ocean modeling System (ROMS) <}
PN
T

ea-Ice/Ocean Circulation Model (CICE)e] ZA3%g

O AR Azl HgEE FPAR o 0km AR 3003007 AAw
TSR e FAAOR 207 FoRE TASAY Y 75 AASE FAAEE
General Bathymetric Chart of the Oceans (GEBCO)dA #|&38l= THNHE 15
Z AxY A A7 E o] &5t} (https:/www.gebco.net/).

O 20209 ®Fe] Y olF FAR ANS AR £, AR, AF, AFA ko]

ojfl
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A3 MWL AAZAL the global ocean eddy-resolving reanalysis
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(https://www.tpxo.net/home).
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