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VIKING ICE CONSULTANCY

" A VIKING GROUP COMPANY

- BASED IN KRISTIANSAND, NORWAY

- A PART OF THE VIKING GROUP WITH AFFILIATED OFFICES IN RUSSIA

AND CANADA

OFFERS SERVICES WITHIN MARINE OPERATIONS IN THE ARCTIC AND
COLD ENVIRONMENTS

KNOWLEDGE AND EXPERIENCE FROM ALASKA, CANADIAN ARCTIC,

GREENLAND, BARENTS SEA, RUSSIAN ARCTIC, SAKHALIN AND THE
BALTIC
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DUR SERVICES

PROJECT MANAGEMENT
TURNKEY SUPPLY

ICE MANAGEMENT

ICE ADVISORY

LOGISTICS & TRANSPORTATION
TRAINING

TECHNDOLOGY QUALIFICATION

PoLAR CODE COMPLIANCE
ADVISORY
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Dec 2015 NSR Transit

Why NSR instead of Panama from Seattle to Sweden

DEC 2015 Tor Viking NSR
av kartet ditt.

Skiv

e Just finished seasonal work in
Alaska Nov 15

e Shorter Distance 9500-7100 =
2400nm

* Be backin North Sea earlier for
job opportunities

e Save Fuel?

* Good experiences with previous
transits

* Increase Arctic in-house
knowledge

* Good and reliable Ice and hydro
metrological information from
partners and suppliers

* Icebreaker from Rosatomflot in
area

NSR Transit would not be started if Russian Icebreaker is not in area or
poor availability of ice and met ocean information

‘k\',/' VIKING SUPPLY SHIPS
EHIPOWNERS vikingsupply.com




Viking Supply Ships — Fleet overview

12 of 18 vessels either high ice-class or ice-breaker

Loke Viking class Tor Viking class Odin Viking

With it’s high ice-clagp Combined Ice-breaker edium sized AHTS
and winterization th and AHTS suitable in sjiitable for world-wide
Loke Viking class i harsh environment operations, with a
the ideal vessel for operations as well as @roven track-record in
sub-arctic operation the arctic the North Sea
Vessels 4 3 1
Design VS-4622L KMAR 808 Moss Mar 424
Built 2010-2012 2000-2001 2003
Ice-class Ice 1A, deice C Icebreaker Ice-10/ARC 7 N/A
BP/ deck 235-257 tonnes bollard 202 tonnes bollard pull 180 tonnes bollard pull
pull
NSR 4

‘k\',/' VIKING SUPPLY SHIPS

SHIPDWNERS

Frigg Viking class

Medium sized PSV
vessels with DP-2.

5
VS-470 MK I
2003-2007
N/A

710 sqg. meters

SMA Icebreakers

Icebreakers owned by
Swedish Maritime
Administration. VSS
crewing and Technical
management

5
Icebreaker
1973-1989
1A Super — Polar 20
50-250 tonnes bollard pull

3
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V||(|N|3HIEH DATA RESOLUTION NEEDED TO OPERATE SAFE AND

ICE CONSULTANCY

ECONOMICAL

Ice- Optical sat. (Symheniéﬁe || Airborne Ship radar, |1
| statistics data Sat. data SLAR IR, Visual |i
R F-oe - R S R S
L 4 v v :
| 4 [}
Strategic planning  [* !
(ashore) :
v |
[}
Metocean _ + Sat !
Weather Routing »Real time evaluation <« s[Communicationg<-

(on board) Data transfer

Hydrographic Data) [ T

Education and GNSS
training

(Experienced crew, equipment and decision support) i
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Ice and Met Ocean Products, Services and Delivery/Viewer used

Arctic and
Antarctic institute

Soumi NPP VIIRS (IR Sat)
res 750 m

IceAnalysis daily
Ice Forecast 24, 48, 72
Ice Pressure Forecast
Recommended Route

Metocean forecast
E Mail
Transas NaviSailor
Pdf, GeoTiff
Google Earth

StormGeo

StormGeo

Fleet DSS, Vessel
tracking and large area
weather info

Icing Warning Forecasts

Online COPD Portal
including daily high res
weather routing

Point Forecasts
(Vilkitsky)

E Mail
Installed SW
Online Portal

Pdf

Kongsberg
Satellite Services

KSAT

KONGSBERG

Syntetic Aperture Radar
Imagery:

Scheduling/Portal
Sentinel 1A
Radarsat 2

Risat 1

ftp
Portal
Geotiff
Google Earth

Polar View Ice/
VTT/EMI

PSLAR
&

VT
B

FINNISH METEOROLOGICAL
INSTITUTE

Polar View Ice
onboard/onshore client

Sentinel 1 EWS

Barents and Kara Ice
Thickness

PolarView Ice SW

Viking Ice
Consultancy
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Daily operational ice
products (GIS)

Ice advisory and daily
teleconference

E-Mail
Pdf
Geotiff



Bird/Mode Coverage Resolution ::i:.‘ Linnaeus University
Kalmar Maritime Academy
Radarsat-2 w
ScanSAR Narrow 300x300 km 50 meters J>
Standard 100x100 km 30 meters P
Ultrafine (Growlers) 20 x 20km 3 meters 3
CosmoSKY-med O
ScanSAR Huge 200x200km 100 meters Z)I-
ScanSAR Wide 100x100km 30 meters (@)
HIMAGE 40 x 40 km 3/5 meters CBD
TerrasarX 3
ScanSAR 100x150 km 20 meters @)
StripMap 30x50 km 3-5 meters S
Spotlight 10x10 km 1-3 meters ye)
—
Sentinel-1 (@]
EWS (Extra wide Swath) 400x400 km 40 m Q.
IWS (Interferometric Wide Swath) 250x250 km 20 m %
Stripmap 80 km 5m —
n
RISAT-1 ah
CRS (Coarse Resolution ScanSAR) 223x223 km 50 m -
MRS (Medium Resolution ScanSAR) 115x115 km 25m 8'
FRS (Fine Resolution StripMap) 25x25 km 3m D
n
Polarization The electromagnetic waves transmitted from a SAR antenna is oscillating in -
a certain direction. Polarization indicates the orientation of the oscillating 2
EM waves. Different materials can reflect polarization in different ways. (D
Polarimetry can therefore be used to extract extra information from SAR —_—
imagery. It is also important to choose the right polarization for specific 5
applications )
Ascending/descending The current commercial SAR satellites are all polar dusk/dawn orbits. They 8 e
will complete approximately 14 orbits around the earth during 24 hours. ?
When the satellites are travelling north, it is in an ascending pass. When it iKiNe
travels south it is in a descending pass. =
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SATELLITE IMAGERY SCHEDULING WITH ASSISTANCE OF KSAT/SAVOIR SW

Blue frames, Sentinel 1 EWS 40 m resolution Coverage from 30 nov-5 dec 2015

« Started Planning on Dep Seattle * Challenges to know exact ship speed
approx 10 days before reaching Ice for tasking (Weather, Ice conditions
Edge operational delay)
» See availability of free SAR imagery * Freshness is crucial 1-6 Hours optimum
(Sentinel 1) + To slow delivery time or tasking, vessel
* Then fill in gaps with Commercial have passed the scene
products (Radarsat 2, Risatl) «  Will the ordered product cover your
route? IKIN




_VIKING o1 iMAL SATELLITE IMAGERY SCHEDULING
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Image Landsat
© 2015/5nhogle
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FRESHNESS IS ESSENTIAL

Kara Sea ice drift

Ice moved 3.5 ren In about 24 hours
fce feature 9 Jan 0420

Satelite Image
Sertinel 1 from 2016-01-09 04:20
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Satelite Image

Il Sertinel 1 from 2016-01-10 04:25

e Ice feature 10 Jan 04:25 (e

_ICE
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How TO USE ONBOARD Video

technologies
Ice Navigator

COG S0G fadts 240 0 Horth Up " RUTT

GPS 1 GPS1

* (W02) SLAVE *
Missing speed
gerous scale
0200w 02-12-15
Ship's time 18:37:55
72°56.677 N
154°07.172E
Sec:NONE
ruzpiwi9 - ON
° Lastupd.: 31-10-2015
B Updated to: WK48-15
Ice charts ~ & 290

ast Images R4 | »

RadSal 301115 11:41 v o

Focus Transparency: 0 %

EOS: no charts loaded -

Focus Transparency: 0 %

NOAA: 0112-1522:00 ~

Focus Transparency: 0 %

STD Display  Event 12 mi 250~ 8 B Server Log

EBL/VRM1 EBL/VRMZ 4 [»

f=arD o
(EBL1) 049.9 T (OFFSET, o

o BT 0
VRM1) 057 NM Fixed
Nt < YLl Heading

N
v

Dual Charts Config Overiays Ta: st > W

< '
Depth in Metres ‘WGSs-84 @ 22\'\’ ’ U 190 M2 EBL1 EBL2
b rali] . )

Methodology was to download satellite imagery to ECDIS system from PolarView Ice or KSAT
Portal

Stop in Ice to identify ice drift and offsets from time of scene acquisition
Identify leads and cracks with light ice
Then use ice radar to do the local area fine navigation.

The ship could increase speed from 5 to 12 knots using 3 (of 4) engines finding those areas
with lighter ice.

VIKING SUPPLY SHIPS

EHIPOWNERS vikingsupply.com



../2016 Arctic Shipping Forum/00247.MTS

‘How to mterpret SAR |magery onboard

=


http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiV6p60rbbJAhWDYg8KHf-iArQQjRwIBw&url=http://www.shipspotting.com/gallery/photo.php?lid=1278753&bvm=bv.108194040,d.ZWU&psig=AFQjCNHhEVSNRkx2Rb4S76_e35rrunG4oA&ust=1448911283766900
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USING SATELLITE AIS DIRECTLY AS WFS (WEB FEATURE SERVICE) IN

exGotEartt

GIS/ICE CHARTING TOOLS TO MONITOR VESSELS

o




OPERATIONAL ICE AND SITUATION AWARENESS CHARTS DELIVERED ON DAILY BASIS
X VIKING
ICE CONSULTANCY
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Communication

North
tlantic
Jcean

* As expected VSAT communication coverage was kept to the middle of Laptev Sea on satellite
Eutelsat 172 NP and no coverage until online on Thor V in the Barents sea. In the middle of the
beams we had to change over to Iridium Pilot system where we had ordered a package of 1000

MB. Total Use in Iridium was 500 MB for this period of 5 days. Additionally Iridium voice 523
minutes.
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Polarice — Viewlce & ICEMAR how to order and upload

@ Viewlce version 3,122 (beta) - Licensed to: Polarlce

——_—

E=ni=s

'File Edit View Tools Help

Ko LQimm

|Datalayers | Imaga| Catalogue

POLAR ICE Catalogue | 2 min

-

» Viewlce version 3.1.22 (beta) - Licensed to: Polarlce (NOM-REAL TIME 2015-12-02 14:00 Z)

File Edit View Tools Help

Feed Name

| |
-£0 MODIS True Color Arctic Mosaic (Aqua/Terra) Order pm
- ey | Sentinel-1 EW-GRDM / HH-Pol image: S... | %
) BAS Sentinel-1 (1) Arctic coverage P a [ ge: S
{1 mvo MyOcean Arctic/TOPAZ4 sea_ice_area_fraction 1-day fol - -
- Mo MyOcean Arctic/TOPAZ4 sea_ice_area_fraction 2-day fol Eull cr Sentinel-1 EW-GRDM / HH-Pol image: S1A_EW_G...
~{] MYo MyOcean Arctic/TOPAZ4 sea_ice_area_fraction 3-day fol @ area @ Product D 208276
-] MYo MyOcean Arctic/TOPAZ4 sea_ice_area_fraction 7-day fo
- MYo MyOcean Arctic/TOPAZ4 sea_ice_thickness 1-day foreca fo bit de Feed ID 71
g ::g :ﬁ*a" :Mc‘f“op°°z:sea-f°e-m"“d“:m‘“ ;i" ge“ File format and pth Product counter 26733
- cean sea_ice_thickness y forecal = ; -
= o MyOcean Arct TOPAZ3sea_o_thciness 7oy forece| | | GROTIFF ~  8Bit-percentle stretch - | File name IMS.51A_EW_GRDM_155..,
{7 BAS AMSR2 Sga ice edge (.15%mnoenvaﬁon) - Arctic FilE size 170 MB
@y uB SMOS Thin Sea Ice Thickness Published S015-1130 07:50 7
@£ BAS AMSR2 Sea ice concentration - Arctic Map Projection ublisne; -11- :
- MR Ice thickness charts from thermal satellite imagery Walid 2015-11-2903:37 7
£ srvelated cethidness hars fom hemalsateteimad) | | 3413 - WGSB4  NSIDC Sea Ice Polar Stereogr. North |
~{7] DTU Ice Pressure
@£ DU ) SeaIce Divergence
@ DU ) sea Iee Vorticty R
@7 DU ) Sealce Shear Resolution (m)
@) DU ) sentinel 1 mosaic
= R
@-{) DU E) Raster Sea Ice Drift
~{7] MYo sea_ice_area_fraction 1-day forecast
g ::g sea—fm-“a-gma“f“ ;:EV ';e‘as: Order product...
. sea_ice_area_f ay forecast = H
-3 Mo sensloe sarenfraction 5. day forecast Sentinel-1 EW-GRDM / HH-Pol image: S1A_EW_GRDM_|
DMI Seaice forecast DMI Arcti : - —
g oMI AEpE i vl Estimated product file size: ~8 MB
&1 Mo o fon Pickeyass 1.y forecast Based on selected options and area size
~{7] MYO sea_ice_thickness 2-day forecast
{1 mvo sea_ice_thickness 3-day forecast
-7 MYo sea_ice_thickness 6-day forecast L ‘E":'- |
- MYo MyOcean OSISAF sea_ice_area_fraction T e -
~£ MYO MyOcean OSISAF sea_ice_dassification Lol a'”:ﬁ wf gl fmm s .
~{7] MYo MyOcean OSISAF sea_ice_edge FeediD |71 =
{1 myo MyOcean DMI Iceberg concentration product Provider [BAS =
@-£ DU [El) AMSR2 Sea Ice Concentration map grayscale Format GeoTIFF L
-0 BAS MODIS 250m True Color (bands 341) Arctic Mosaic (Aqua/Terra) Resolution 50.0m
B BAS MODIS 250m False Color (bands 367) Arctic Mosaic (Aqua/Terra) ?5 ; ;‘;”:B S
e size n
20 - 40 nendiicts aver 2k
¢ [|Favourite feed
sucrpn L scte 9 , , _ ,
B o M A s e By %

0° REL)
)5 G

3 100"
Sy | S o S

(S A

0 L8 § g 2 3
0 o T oy ) T O S ol O O O (i i (R )
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Catalouge showing available products and age for your area

SHIPDWNERS

Order/download and then transfer to ECDIS

vikingsupply.com
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VIKING USE INHOUSE DEVELOPED TOGETHER
WITH PARTNERS COMMON OPERATIONAL
PICTURE DISPLAY (COPD) SOLUTIONS FOR ITS
OPERATIAONS

= BOTH STATIONARY AND WEB BASED - LAPTOP
VERSIONS

= PHILOSOPHY: EVERYONE SEES EVERYTHING

. STRATEGIC AND TACTICAL PLANNING TOOL

|

PARTNERS WITH WEATHER, MULTI MISSION
SATELLITE DATA, ICE INFORMATION AND
COMMUNICATIONS SERVICE PROVIDERS

4
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MQRE CO?T%%QTK COMPETITION I



METOCEAN AND ICE PORTAL FOR

StOI‘mGeo MARINE OPERATIONS (COPD)

VIKING

ICE CONSULTANCY

‘n‘ By

J“’h

StormGeo

CoMBINED MODE ICE
CONCENTRATION/DRIFT PREDICTION/
ACTUAL DRIFT (BEACONS)/ SAR/OPTICAL

DRIFT CALCULATION BASED ON
MULTIPLE SAR/OPTICAL IMAGES

VIKING

StormGeo

PRESENTATION HIGH RES SAR AND AIS POLAR LOW RISK FORECASTING AND REAL
TRACKING TIME TRACKING

v
ALWAYS AHEAD OF
MORE COOLEST A ion |
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MULDIARCOS -
Multimission Data and Information services for Arctic
Operations

« ESAARTES IAP demonstration project — Integrated Application Promotion:

— «The development of operational services for a wide range of users through the
Integration of different space assets»

* Project Objective: Establish ready-for-operations service where a user on-board
a vessel shall obtain access to multi mission Earth observation data and
relevant information. The service shall be demonstrated in operational activities
in the arctic (in or near ice).

S . VIKING m
&BEHG SMAI;O\/\?;:J StormGeo ICE CONSULTANCY HL"QTE';UTE“

= VIKING
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MORE COOLEST & MpErTioN ICE
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Muldiarcos Project concept

Operational challenges:

— Different data access points

— Satellite data planning and ordering

— Timely status information

— Data access, interface and applications

— End-to-end satellite imagery delivery
chain and user interface for arctic
maritime operations.

— Order new acquisitions and access to
pre-planned imagery and archived
imagery

— Relevant met ocean and ice products

— [Easy access to relevant information such ;
as overview of ordered imagery, status Stor e p i MElEsn topecas:
information and possible acquisitions R i -

— User interface with all relevant information

Vessel position/planned route

Sentinel-1 schedule
Relevant scenes

KSAT Multi-
Request scenes mission Ordering

Order feedbacks

Distribution to SOC

KSAT Processing
and
Dissemination

Distribution to vessel

-

KSAT StormGeo % VIKING HURTIGRUTEN

KONGSBERG SATELLITE SERVICES ICE CONSULTANCY

. VIKING
ALWAYS AHEAD OF
MORE COOLEST & N 1C
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MULDIARCOS PROJECT, USERS VISIONS ICE CONSULTANCY

Coms, DATA HANDLING, AUTOMATIC REPORTING OF MET

OCEAN PARAMETERS AND ICE GROUND THRUTHING FOR DATAFLOW 2tormGeo
DATABASE AND FORECAST IMPROVEMENT IN LOW
BANDWIDTH MODE

) | Satellite data (KSAT), SATAIS I—\\
Type:PELa2s . Nanty beacons dsta | \,L
Postion: R,,mme‘, | ] AISIF e ) it vl
oo scoRouter [\ ‘7 o 0
few: Bulbows bow Type:SF02-08MPP X @ \”‘ ) s
Oceantyeviewer  Oceantye oual | —

Type: Type: frequency N aps

Stormgeoweather data, external model dats,
remote sensing

Posiion: BRIDGE
o T“/ " 5” p Camera server
ostion: Forecastle R
Type.CSN worlstation ransducer
ec % PeC ey Position: ridge/Deck  Postion: SKY Transd

Echosounder Shws pyro
View: Anchor chain Position: BRIDGE

Camera

ownpen o s
TyperPELIZS 4 ostion, S8/ prop
Position: Fwd smsn& <
View: ST8 side p .
Lo L Project deli
P T T ject export delivery
Type:PEL425 DPTcheen ot . YO {Kanskje legge til lit
ICEcriftbeacons  AIS IMV Tor Viking
st o1 o gz ibe rviing her om Database data
side
View: PORT side Comerascreen Positon: @sea Position: @sea

| héndiering agsa Svein
TypesMT-223322" s
Camera |
Type:PE1425 o 1 Position: BRIDGE. g ‘
Ptiosetll e <
View AT Type:WD 278
Postion; BRIDGE

Type: e,
Postion:Forucasle g
1 u ATTU
Vi > - =

12‘2?J:§°$§:3§1 — "I;T;‘:“ @} 36G/46G CELLULAR GSM
Display fmsman’s
N (2',‘.';5!, MBR/WIMAX

ICE/NET1 LONG-RANGE CDMA
e (0 VSAT SATELLITE

Remote sensing PC

Type:QB000- 360°

Position: Top mast S
View: 360° AFT Type: Sigma 56 lcenav

Position: Bridge

Wind Sensors Manual weather obs PC Vic Data Storage
Type: @w @ Type: Type:
Position: Top mast Position: Bridge Position: Bridge
DNVGLPC
Air temp Sensors Type:
Type: @w @ DNVGL Data Storage position: Bridge
Position: Top bridge Type:
Position; Bridge
Sea water temp Sensors
Type:PT100 © @
Position: Thruster room
Data loggers
Type: cDAQ-9188
Position: to be defined,
Air Pressure Sensors
Type: ‘© N
Position: Top Bridge

Type:
Position: Bridge

DataMon

$S

IRIDIUM SATELLITE

Barracuda NG Firewall

Provider
10 Mbit Upstream

g 5 Mbit Downstream

- ’— lmemel

StormGeo Ftp server
Location: Bergen

Mbit 100 Mbit]

StormGeo Portal
Location: Online

‘.

10 Mbit Inbound
ote sensing PC 5 Mbit Outbound
Stran Gauges @ @ @ Type:

ype: Pokition: Bricge >

Position: TKXX o viding \ Rule 1- Source A, Service HTTP ID10 i 1D 10 Prio C1 Node Root \ ' I
. o Szﬂigkenav IRueZ-Source B, Service All ID11 l—» | 1D 11 Prio €2 Node Root }—b 5:2:11 eth1
Position: Bridge
Tor Viking
lRuleG—soaceAl.SemceAIHm? H| 1D 12 Prio C3 Node Root QoS Profile
“mtimath

fies Tt Firewall Rules QoS Band

VIKING
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