Norwegian
Meteorological Institute
met.no

lce surveys, meteorological and
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What is available and up-to-date?




Contents

e Ice surveys
* Meteorological data
e Oceanographic data

* Online URL for this presentation - http://goo.gl/sPkre
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lce Surveys

Arctic

» USA - National Ice Center http://www.natice.noaa.gov/

* Russia - Arctic and Antarctic Research Institute http://www.aari.ru/
European Arctic including Greenland

 Norway - Norwegian Ice Service (met.no) http://polarview.met.no/

 Denmark - Danish Meteorological Institute

http://www.dmi.dk/dmi/index/gronland/iskort.htm

Canadian/American Arctic

 (Canada - Canadian Ice Service http://ice-glaces.ec.gc.ca/
Baltic Sea

* Many, see Baltic Sea Ice Services web page at http://www.bsis-ice.de/index.shtml
Antarctica

« USA
 Russia
 Norway
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Canada

« Typical ice charts using full WMO “Egg”

code

* [Includes information on ice concentration,

stage of development, and floe sizes

e Various daily, weekly, and monthly charts,

plus analysis

Nick Hughes
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Norway

e |ce concentrations only

 Weekdays (Mon-Fri)

e Analysis focused on
detailed mapping of ice
in the Svalbard

* Other areas, e.g.
Northern Sea Route, on
request

« Commercial service

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

May 30th 2012
\]‘ Meteorologisk
institutt
met.no Sealce Service
Tel: +47 77621

Tromsa,
P

Open Drift lce: 4M10-710

VWery Qpen Drift lce: 1M0- 410

Opentater: 0/10-1/10
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Norway - Northern Sea Route

* Northern Sea Route

A - Northern Sea Route - 2011 1/
\("\ l"j\grtgoerg(;z)r;fcal Institute f ern sea o.u e
. met.no aptev and East Siberian Seas exa p le

Ice Service (istjenesten@met.no) lce Situation 14 September 2011 .
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Ice Chart 2011-09-13
[ Open Water

[ Very Open Drift Ice
1 Open Drift Ice
[ Close Drift Ice
I Very Close Drift Ice
[ Fast Ice
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Russia www.aari.ru

Northern Sea Route
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MNocypapcTBeHHLIA HAaY4YHLIA LEHTP "APKTUYECKUA K
MHCTUTYT" - NNAEp POCCHUIAC

APKTUMECKWIA Hay4YHO-UCCTNeOOBATENbCKHUA
NONAPHON HAYKK

epacuMora T.M. E

®ponoe W.E., Oadunos AWM., OMutpres

WcTopu4eckan crnpaBka

& MNaHeThi NONAPHLIE cONaCcTH 3aHMMaloT ocoBoe MECTO B CHITy CEOEW
POMM, KOTOPYHD OHW WIPaKT B NPOUECCAax (OPMUPOEAHWA COCTORHWA

)l B mzyyeHMM NPUpOZSHOA Cpegw
TPYQHOROCTYNHOCTH W TOW 8
CKPYHaLWEeR CPenbl 3eMm.

Pa3EI1TL‘E W NOBbIWEHKE 3GMPEKTHEBHOCTH POCCHACKMX HAaYHbIX WCCNEOOBaHWA B ADKTHEE W AHTapkTHKe -
TMaBHLIR o-l:\yu.let:mne .:u:yqa.pc: HHOW NOMMTHKW B 3THX PErWoHaX, HanpagneHHoW Ha
{:'E»ecnmer{ HUE W 33KPEnneHse No3ul PoccuM 8 AHTApKTUKE C
Y4ETOM 28 rocpd MCYTCTEMA W NPaKTHYECKDA DEATENBHOCTH.

., TocypapcTed s PETHUECKWA H3YUHO - MCCNEQOEATENLCKMA MHCTUTYT"
(Y "AAHWMM™) npusagnesudt e panhrrﬁu {:n}'mﬁe No rMOPCMETE0PONCTMM W MOHUTOPMHIY OKPYHRIOWER
Cpegbi (PoCTMOPOMET) M ABMAETCA SOMHCTEEHHLIM 8 POCCHMM HEYYHO - MCCNEQOBATEMLCKMM YHREHOEHHEM,
& NPOBDOALAM KOMNMSKCHOE M3YUEHWE NOMAPHLL PEMMOHOE J8MIM.

WecTopua AAHWMKM nadanack e 1920 rogy ¢ oprasusauuu CepepHOM HaydHO-NPOMBLICNCESH IKCMeOuL Ona
HEYYHO-TEXHWHECKCH NOARSPHKH M pasenTHA CepepHblx TeppUTOopkA, Nnpecbpasceatton B 1923 1. 8 MHCTHTYT
no wiydenwn Cepepa. B 1930-nie ropnl © coagadkeM CenepHoro Mopckoro mytu (CMIM) sa wHCcTHTYT Goina
BO3NCHEHE 380848 MMOPOMETE0PONOrKMHECKDro OBECNeYeHA MOPENNagaHuA B apKTHHECKMX MOPRX, KCTOpaA
Guifa ycnelwHe pelueHa cO3GaHMeM CETM NOMNAPHLIX CTaHUMA W pPasBWTMA  HECOXOOMMbIX HayyHbiX
wccnenoeaduid. C 1936 r. MHCTUTYT CTAN HA3LIBATHCA ADKTWYECKMM HaYYHO-WCCNEROBATENBCKUM BHCTUTYTOM (AHWMIK).

PazewTwe cwcTembl #abmogeHMd B8 BLICOKOWMPOTHOW ADKTMKE C MCTCONb3CEAHMEM OpeRdylowMx CTaHLMK, BO3OYlWHbIX 3IKcneguuwir "Cesep”, macwtabHbix
8BMALMOHHLIX paseegok no Tpaccam CMIN no3scnune MHCTMTYTY PelWaTh WWPOKMA KDYT 3a80a4y No CCEOSHMIO ADKTMEM W ykpennedwio cboponocnocobHocT Halwen
CTpaHbl Ha APKTWYECKOM HanpasneHwn. B xoHue 1950-x rogos HE WHCTHTYT GhinNG OCNOMHWTENHHO BOINOKEHC NPOBEOEHWE PETYNAPHLIX COBETCKMX aHTAPKTHYECKMX
IKCTISOMUMA B AHTADKTHKE, W MHCTHTYT NOMY4WN CECE HbiHeWwHee Haseadwe (AAHWMKW). B rotue 1960-x rogos Hawa cTpaHa 3HaYMTENbHO NOBLICKHNE MHTEHCMBHOCTh
MCCNENoEaHNA NPOCTPaHCTE MWpoBCIro okeaHa, CO30aB YHMKaNbHbIM HayYHbM roT W Gpyrwe cpencTea HabmogeHun. BbinW NOCTPOEHLI HAYYHO-3KCMEQHLWOHHbIE

gle Q‘@ Q -
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Russia www.aari.ru (Northern Sea Route
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General information

atf-iﬁrnalle" - leader of Russian Polar science =

Bn Frolov, Alexander Danilov, Viktor Dmitriev and Tatiyana Gerasimova

Arctic and Antarctic Research Institute - AARI (institute building) belongs to the Russian Federal Service on
}'drornetbc:r{:bgy and erwlronrn&ntal st and the largest Russian research institution in the field of comprehensive studies of the Polar Regions.

The history of the Institute begins sinc rm Research and Trade Expedition was organized. In 1925 the Northern Research and Trade Expedition was
Conferencas recrganized into the Institute for Morthern S‘tu.cﬂes Since 1930 the Institute was named as the Arctic Research Institute. In 1958 according to the Resoclution of the
fhsksieal dat Government the organization and coordination of national Antarctic exploration were laid on the Institute and it has become the Arctic and Antarctic Research Instiute
(AARI). Further changes brought the AARI in 1963 under the Main Administration of the Hydrometecrclogical Service (now the Federal Service of Russia for
Hydrometecrolegy and Moenitoring of the Environment). In 1984 the AAR| has obtained the status of State Research Center of Russia. From 1992 to the present Dr.lvan
Frolov is the director of the AARL
In the AARI there are 17 Scientific Departments and Arctic and Antarctic Museum. Besides the Scientific Departments and Laboratories, the AARI has the Center of lce and
Hydrometecrological Information, World Data Center-B on sea ice, Russian Antarctic Expedition (RAE), scientific research and experimental base: the station in the Arctic
and Antarctic, "Ladozhskaya®™ and "Gorkovskaya®™ Stations (near St.Petersburg), research vessels including the unigue vessel of icebreaker type “Academic Fedorov®,
specific ice tank, experimental preducing complex for the development and production of research devices.
The AAR| performs the complex investigations in the Arctic and Antarctic in the field of cceanography, physics of ice, ocean, and in- land water, meteorology, ocean/air
interaction, gecphysics, sea ice studies, glaciolegy, polar geography, hydrochemistry, hydrclegy of river mounts and water resources, ecolegy, interaction of the ship's hull
and other engineering constructions with ice, polar medicine.

The AARI fulfils scientific and applied developments, natural experiments. This activity is directed to:

Photo gallery {in russian)

Operational data
bssian jerati

AARI news

® complex development of basic scientific knowledge about the processes occurring in the Arctic and Antarctic environment (ice cover, ocean, island water, river
estuaries, atmosphere, upper atmosphere, ionosphere) and interaction between these media;

® creation of the new technical means and technologies for the contact and remote-sensing measurement of parameters of the media under study

® collection, concentration, analysis and distribution of the data on state and variability of medium including ones under antropogenic influence, long ranq‘e transport
and climate changes;

®* hydrometecrological, hydrophysical and ecolegical provision {including the operative one) of economical and defensive activities of Russia in Polag re-;pong i‘li.‘y:ih'ng
works on Arctic shelves;

® planning, coordination and provision of complex scientific research in the Arctic and Antarctic using research vessels, aircraft, polar stations etc ; : - v

>
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Russia www.aari.ru (Northern Sea Route
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RUSSIAN FEDERAL SERVICE FOR HYDROMETEOROLOGY AND ENVIRONMENTAL MONITORING

Federal State Budgetary Institution "Arctic and Antarctic Research Institute™
38 Bering str., 5t Petersburg, Russian Federation, 199397 tel: (812)337-3123 fax: (812)337-3241
Press Service: telfax (812] 337-3184 - press @ aarin || Polar FAQ: info @ aariru

|| JCOMM || Sea ice climate || IPY 2007-2008 || Antarctica ||
|| Nerth Pole - 38 || ECIMO polar portal || Mail server || pyccumii ||
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iArctic Ocean ice charts]

Regional ice charts I

GMC Caspian and Azov ice
charts

Geophysical data

AARI news

Conferences

Historical data

<ol o !

http:,l’Mww.aari.mfresources,a’d()()ls,farcticfgif.eru'zolzjzolmszg.GIF
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Russia - Arctic Ocean ice chart (weekly)
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Russia - Regional ice chart (monthl
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Satellite Images

« All national Ice Services use Synthetic Aperture Radar (SAR) (active

microwave) images
* Detailed, all-weather images
* Level of detail determines area covered, e.g.

- Medium detail (50 metres resolution) 500x500 kilometres
— High detail (5 metres resolution) 25x25 kilometres

« Several available systems
- Availability of data decreased with loss of European Envisat satellite in April, and will
not be replaced until Sentinel-1 satellites are launched starting 2013/4
 Commercial SAR satellite systems

* Images available at a price

- Useful for targeting a ship stuck in the ice
 Radarsat-2 (Canada - MDA)

- C-band, high quality images
« TerraSAR-X (Germany - InfoTerra)

- X-band, 2 satellite constellation

 Cosmo SkyMed (Italy - eGEQOS)
- X-band, 4 satellites in constellation

* Up to now, C-band has been more common. Ideally sea ice would be mapped by L-
band, but this requires a bigger radar antenna so costs more to launch

Nick Hughes ACI 3rd Polar Shipping Summit, 30-31 May 2012 Norwegian Meteorological Institute met.no 12
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RADARSAT-2 Data and Products © MacDONALD, DETTWILER AND ASSOCIATES LTD. (2010) — All Rights Reserved

Nick Hughes

RADARSAT is an official mark of the Canadian Space Agency

ACI 3rd Polar Shipping Summit, 30-31 May 2012

Radarsat-2 dual-

polarisation images for 15
December 2010

RGB composite
e Red=HH
e Green =HV
 Blue =HH - HV
Use of RS2 for ice charting
started in September 2008
 HV provides better open
water detection
Image archive
> 1,500 images
 Coverage mostly in the

region shown
- Also datasets for
Northern Sea Route,
North West Passage, and
Antarctica
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Multi-Polarimetric SAR

« Radarsat-2
 (C-band Synthetic Aperture Radar
13 April 2011
* North of Svalbard
* Quad-pol image
£ _ - 25x25 km, 5 metre resolution
Products © MacDONALD S VSR e s - Norwegian coastguard icebreaker

DETTWILER AND
ASSOCIATES LTD. (2011)
— All Rights Reserved

RADARSAT is an official mark
of the Canadian Space Agency

KV Svalbard leaving a wake in a
nilas covered lead
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Forecast Models

* Used to provide information on future (up to 10 days) ice movement
 Many models, e.g. TOPAZ, FRAMPS, and CICE

;‘*\ce,cuncemralmn
o

o Meteorologisk  January 9th 2012
3 institutt 24 hours forecast
met.no Sea los Service
Forecasting Divison for Northern Norway

N-6262 Tromas, Norway Tel +47 77621462 Fax: +47 77621401 emal: istienesten@met.no

Ice Categories:

Fast lce Open Dritt Ice: 4/10 - 7/10

- Very Close Drift Ice: 9/10 - 10/10 - Very Open Dritt Ice: 1/10 - 4/10

Close Drift Ice: 7/10 - 9/10 Open Water: 0/10 - 1/10
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lceberg Forecasts

* Model licensed from Canadian Hydraulics Centre and refined by met.no
« Same as used by Canadian Ice Service and International Iceberg Patrol

* Model barely improved since early 1980's

Addition of sea ice forcing by Lichey and
Hellmer 2001

* Needs to be tested against full 3D iceberg
survey data

Would allow modelling using Computational
Fluid Dynamics (CFD) approach

 met.no planning to develop an ensemble
model using GPU hardware

*  Brostrom, G., A. Melsom, M. Sayed, and I. Kubat (2009). Iceberg
modelling at met.no: Validation of iceberg model. met.no Report -
Oceanography, 17/2009,
http://met.no/Forskning/Publikasjoner/Publikasjoner_2009/

filestore/report_17_2009.pdf

Observed and modelled trajectories of iceberg 3105. Red is 6 days of observed
data and blue is three model runs started at midnight. Each model run
continues for 3 days. Blue is for a tabular iceberg size 100 m.

[Source: Brostrom et al., 2009]
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Meteorological Data

* Many providers
* National weather services, e.g. met.no
« Commercial companies (i.e. value-added products for shipping and oil/gas
industries)
« Traditional weather forecasts and weather windows type output

. Offshore
by met.no

Nick Hughes ACI 3rd Polar Shipping Summit, 30-31 May 2012 Norwegian Meteorological Institute met.no 17



Offshore

by met.no

 met.no has delivered weather forecasts for maritime activities in the Nordic
Seas for almost 80 years
 Commercial maritime service, based in Bergen, has provided meteorological
services to the offshore industry
* North Sea
« Exploration activities in West Greenland between Cape Farewell and Disko Bay
* Also experience with Barents Sea (Norwegian and Russian sectors), Gulf of Mexico,
Boston (USA), Vietham, Australia, West African coast
« Deterministic forecast, quality controlled by an experienced forecaster
« Time series plot extending up to 5 days (120 hours)
« Tabulated values
* Web-based user interface for main products which is available to users 24/7
 Weather Shop
* Web pages with meteorologist-corrected forecasts and model forecasts
* Weather information can also be sent out by e-mail, with time series plots and
tabular values included

Nick Hughes ACI 3rd Polar Shipping Summit, 30-31 May 2012 Norwegian Meteorological Institute met.no 18



Offshore

by met.no

7 web page tabs to
access information

Nick Hughes

Summary

Wind and Weather
Waves
Temperature
Water Level

Maps

Data Table

Offshore by met.no

Ekofisk

ConocoPhillips

Help | Print | Download files

Summary Wind and Weather Waves Temperature Water Level Maps Data Table
Valid from: 2012-01-13 06:00 UTC
Highest wind / waves cted next 5 days:
0 - 24 hours 24 - 48 hours 48 - 72 hours 72 - 96 hours 96 - 120 hours
Wind 10m (Dir/10min/gust) [knots] 330° /31741 340° /13 /18 215° /9713 205° /19 / 26 210°/18 /24

Significant wave height [m]

‘Wind 50m (Dir/10min/gust) [knots]

330° / 38/ 49
6.4

340° / 16/ 21

26

215° /11 /15
1.2

1.6

205° /23 /31

210° /22 / 29

1.8

Warnings first 48 hours:
No significant weather.

Confidence first 48 hours:
High to medium.

Forecaster:
Gunnar Livik

Wind and Significant Wave Helght

401 7
BE1} -6 w»
30 5 5
g 25 § z
o 4=
@ 20 | %
a \ 3z
2 15 } &
51 17
3 SF: ;; JI.:HI.S 2 0 3 Es:‘ ll.i ;:n” n o3 isu: II.ZS IJ:nIE 2 0 3 SM:H I.ITSl;F:G a0 3 ETu!e :.Z? ljznl! 210 3 F\N:d ]LIS o
wra tomf KKK NSNS SV S F S S S LS S S~ |
|— Wind speed 10m [knots]==Significant wave height [mJl
TZ.\.__ al Instity
home: 447 55 23 1 1 57 03 e mail mfcEmetno
Offshore by metno start web page with summary.

ACI 3rd Polar Shipping Summit, 30-31 May 2012
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Oceanographic data

m)f(}cean

e ESA GMES Marine Core Service
* Provides a “one-stop-shop” for ocean
* data
* Monitoring and Forecasting TAC
* Sea Ice and Wind (SIW) TAC (WP14) at
met.no Oslo
* Provides
* Greenland - Sea Ice Charts (DMI)
e Arctic Ocean - Sea Ice Charts
« Baltic Sea- Sea Ice Concentration,
Thickness and Deformation (FMI)
* Global Ocean- Arctic and Antarctic - Sea
Ice Concentration, Edge and Type (OSlI-
SAF)

http://www.myocean.eu.org

Nick Hughes ACI 3rd Polar Shipping Summit, 30-31 May 2012

MyOcean
: PPRORCT | CAXCTVS | pusTaEie | SOWDY  ORCUSATON TONTACY r_ WA
HD-ULE

myocean ONSERVATION

wr Project

= Products
& Services

v Lhser's
Feedback
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THE END

* Any Questions?
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