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NWS Ice Desk Overview

What resources are utilized in
an Ice Analysis?

What do those letters mean?




NWS Ice Desk Services
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NWS Ice Desk Products

Sea lce Advisory:

SEL ICE ADVISORY FOR WESTERN AND ARCTIC ALASKAN COASTAL WATERS
NATTONAL WEATHEERE SERVICE ANCHORAGE ALLSKR
105 PM LKDT WEDNESDAY SEFPTEMBER 26 2012

FOEECAST VALTD...MONDAY OCTOBEER 1 2012

ANATYSTS CONFIDENWCE...HIGH TC MODERATE.

SYNOPSIS...A LOW IN THE CHUECHI SEA WILL SLOWLY WEAKEN AND
SATURDAY. & RIDGE OF HIGH PRESSURE WILL BUILD TNTC THE CHUF
SATURDAY AND SLOWLY MOVE EAST INTO THE BEAUFORT SE& SUNDAY.
WILL. REMATN TN THE BEAUFORT SE& THROUGH MONDAY. ANOTHER LOUF
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Products

Sea Ice Advisory
— Text

lce Analysis
— Shapefiles, Full Color, Marine Fax, Graphic

5 Day Sea Ice Forecast
— Graphic (png)
Monthly Outlook

Special Marine Statements for dangerous Ice
Conditions

No Sea Ice Warning Products



Sea Ice Advisory

e Details the ice edge and concentrations along
the edge.

 Weather synopsis and 5-day ice forecast of ice
movement.



FZAK80 PAFC 020044
ICEAFC

SEA ICE ADVISORY FOR WESTERN AND ARCTIC ALASKAN COASTAL WATERS
NATIONAL WEATHER SERVICE ANCHORAGE ALASKA

[ Text Product 450 PM AKDT WEDNESDAY JULY 1 2009
Q Issued M/W/F FORECAST VALID...MONDAY JULY 6 2009

. ANALYSIS CONFIDENCE...MODERATE TO LOW.
1 More detail than
graphic products

SYNOPSIS...A RIDGE OF HIGH PRESSURE STRETCHING FROM FAR NORTH OF ALASKA TO THE
GULF OF ALASKA WILL WEAKEN LATE SATURDAY THROUGH MONDAY. A COLD LOW WILL
DEVELOP TO THE NORTHEAST OF BANKS ISLAND OVER THE WEEKEND.

-ARCTIC OCEAN-

-BEAUFORT SEA-

-CHUKCHI SEA-

PKZ245-FLAXMAN ISLAND TO DEMARCATION POINT-
PKZ240-CAPE HALKETT TO FLAXMAN ISLAND-
PKZ235-POINT FRANKLIN TO CAPE HALKETT-
PKZ230-CAPE BEAUFORT TO POINT FRANKLIN-
PKZ225-CAPE THOMPSON TO CAPE BEAUFORT-

THE MAIN ICE EDGE...EXCLUDING OPEN WATER...LIES FROM NEAR POINT HOPE TO 68.6N
168.1W TO 68.3N 170.6W TO 68.7N 172.2W TO 70.3N 174.7W TO 70.9N 174.2W TO 71.1N
175.5W TO 69.7N 178.9W TO 68.1N 174.8W TO 67N ALONG THE RUSSIAN COAST. THE
EASTERN EDGE IS1 TO 5 TENTHS NEW...YOUNG AND FIRST YEAR THIN ICE. MOST OF THE
REMAINDER OF THE CHUKCHI SEA IS OPEN WATER.

OPEN WATER LIES OFF THE NORTHERN ALASKA COAST NEAR DEMARCATION POINT. OPEN
WATER 20 TO 60 NM WIDE LIES OFF THE SHOREFAST ICE ALONG THE ALASKA NORTH
COAST BETWEEN 154.5W AND 132W. OPEN WATER 30 TO 45 NM WIDE LIES OFF THE
NORTH WEST ALASKA COAST FROM BARROW TO 15 NM NORTH OF ICY CAPE. OPEN WATER
20 TO 80 NM WIDE LIES OFF THE COAST BETWEEN CAPE LISBURNE AND POINT LAY.

FORECAST THROUGH MONDAY...WARMER TEMPERATURES WILL DIMINISH ICE ALONG THE
ALASKA NORTHWEST COAST AND THE CHUKCHI SEA. IN THE BEAUFORT SEA WEAK
NORTHEAST FLOW WILL MOVE ICE CLOSER TO THE ALASKA COAST BETWEEN 141W AND
145W SATURDAY THROUGH MONDAY. SHOREFAST ICE ALONG THE NORTH COAST WILL
SLOWLY DIMINISH.




PKZ220-WALES TO CAPE THOMPSON-
PKZ215-KOTZEBUE SOUND-

THE SHALLOW EASTERN PORTION OF KOTZEBUE SOUND IS ICE FREE. THE
REMAINDER OF KOTZEBUE SOUND IS 1 TO 6 TENTHS YOUNG...NEW AND
FIRST YEAR THIN ICE. 4 TO 6 TENTHS YOUNG AND NEW ROTTING FAST ICE
LIES WITHIN 5 NM OF THE NORTH COAST OF THE SEWARD PENINSULA.

FORECAST THROUGH MONDAY...ICE WILL CONTINUE TO DIMINISH.

KCOLE 2009

$S




Special Marine Statements

e |vu or Ice Shove are usually handled with SMS

e Kotzebue Ice Shove



http://www.youtube.com/watch?v=BRZEbGMPNGk

5-day Sea Ice Forecasts

e Graphicis 5 day endpoint
— More info is available
in Sea Ice Advisory Product

 Dangerous changes
in Ice shorter than 5 days

are included on the graphic if space allows



NWS Ice Desk Products

What resources are
utilized in an
Ice Analysis?




h UAF GINA)

= e

Suomi NPP VIIRS (Throug

® GINA Puffin Feeder

NPP Landcover

0

Import into ArcGIS

Landcover & Truecolor Images

Resolution: 750 m

Link to NPP Data:
http://feeder.gina.alaska.edu/

Limitations:
1. Cloud Cover
2. Satellite Pass Coverage




MODIS Visible Imagery (Aqua & Terra)

a0 [ e Cesponee - LANCE - TamaAOE /2N GOA U - Moaha Fesonll

& Rapid Response - LANCE - Tara/MODES .| +

nasa.gors -"

Link to NASA Lance Modis Imagery:
http://lance-modis.eosdis.nasa.gov/cgi-
bin/imagery/realtime.cgi
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Typical passes over our region 18 to 03 Z

Download image at 250m resolution

Limitations:
1. Cloud Cover

&) ¥ 2. Winter Darkness

Kl PR 3. Satellite Pass Coverage

Color image from NASA website
Greyscale image through FTP -> ArcGIS




SAR Winds (RadarSAT1 & 2 via Environment Canada)

Lat/Lon pairs are used to identify major ice
floe boundaries as well ice strips
Very useful underneath cloud cover

Limitations:
1. Spatial Coverage
2. Unknown future Images
3. Not Geo-Located




NYAYR (RadarSAT?2 via National Ice Center)

Typically 1 to 4 SAR images
over the region per day

Resolution = 100m

Very high resolution and great for
identifying ice underneath cloud cover

Limitations:
1. Very Limited Spatial Cover
2. Only Ice Desk Use (MOU)




gt Windllir: 233 Heading: 28.5

1-3 tenths New Ice In Strips
79’ 52’ N 158 37W
10 Sept 2012 9 UTC
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n Was great for verifying Ice i
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EL 5

Barrow Webcam & Radar (UAF GINA)

Especially Useful during
Transition Seasons &
useful in tracking drift

¢ e lesrete et AR ISmilar-.'-s
I.I IIIII III |
01234567 8km

Barrow Sea Ice Radar: 2012/06/29 23:39




USCG Aerial Observations

Looking East from Point
Barrow along barrier islands

Looking West to Point Barrow




USCG Overflight

Ice Edge ivo Barrow 29 July 2012

**Note distances from shore in map below. Some areas south of the ice edge contain up to 2/10 ice coverage. East of
depicted area to Prudhoe Bay is clear of ice.™
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Aerial Surveys of Arctic Marine Mammals project

[\"Ietecrrolcrgicah‘Dceanographic Summary, Flight 221 Date: 8/5/2012

Event 139

%

lee Seastate

Ewvent Lat Long Time Type

- 54540
166,76 AM
- OR3R4
15615 AM
ORER4
22 -156.3 AM
- 10:03:55
1654 45 AM
- [V EERESS
-153.6 AM
- B ER
16276 AM
- 101856
161.92 AM
102356
-151.1 AM
- 10:28:55
150,31 A .
- 10:30:39 broken B3 scaftered caps, 7-
1650.08 AM floe 10 kt
- 103738 broken B2 scaliered caps, r- [
1650.08 AM floe 10 kt
- 103389 broken ) B4 numerous caps,
165009 AM floe 11-16 kt

- 10:40:05 brok BR ¥ 721 ; . . .
N L ORE [ T5p | EE AN caps | Useful for validating sea ice

- 10:43:05 broken ) BS many caps, 17-21 f H
15007 | Am oe " . . type and concentration
- 104437 broken BE many caps, T7-Z1
150.07 Al floe kt
- T0:46:00 broken — / E 0
15006 | Al foe | 40 | BZemwaves £oK ; Limited coverage
T0:45:51 broken B3 scaftered caps, 7- /

150,06 AM floe ' 10 kt y Part of MOU

broken B4 numerous caps,

1 71.28 nia nia nia

11 71.22 nia nia nia

nia nia

33 nfa nfa

nfa nla

nia nia

nia nia

nia I nia

nia I nia

I:url:uk.n ) B4 num&rué Caps,
floe 11-16 kt

floe
broken




National Ice Center

Limitations:
1. Detailed only biweekly
2. Egg Code
3. Limited Local Analysis
Sources (i.e. WSO Obs, In-
Situ Obs)




Canadian Ice Service

ICE ANALYSIS Alaskan Coast CANADIAN ICE SERVICE
ALYSE Cnat?a d!.:\laﬁ:a V18002 1 5 OCTIOCT 201 2 SERVICE CANADIEN DES GLACES
TS T v

1800 67 7HAS CAN

TATION AFPILEE: 1-901938-6541 -USA

i

Great for comparisons

Limitations:
1. Limited to Part of Alaska
North Slope
2. Just Image, No Shapefile
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WMO Colour Code - Concentration

Ica Frea Fast lce New lce
Libre da glace 1-310 51 Banquise catiére Nouvelle glace
sfine Nilas/Grey lce
D <10 ) & iné Nilas/glace grise




WSO Observations

e Reports of:

— New ice formation

— lce movement

— Near shore ice
concentrations

— Ice distance from
— Ice breakup




Vessel Observations

Subject: FOL Barrow ICE Report: 31 AUG 2012

OPS,

O'Donnell, Wayne LT @V

Completed Barrow ICE Patrol today. Mo ic ad we
156 degree longitude line and south of the 72 degree lattitude
line VO of Barrow.

Large ice concentration ob: pproximately 80 miles ‘“'I J‘”
of Barrow. lce commenced =

l-'-|||'|||||:| 3.5 miles tll the s I_II_Ith. i ““H f”r more th:“l 70 m_llH

5 and identifiable.
ge and ended up heading
& to the east. There are long
e flow North to South. As you head East Pletnikoff, Robert BM3 @ Robert.G Pletniko
you cant hit of these fin from 10 to 15 miles o L
shore. The ¢ ce to Barrow ppraximately 12 5
naorth. Ther no firm ice line within 90 miles Morth or Ea t of - A T16E5
point Barrow. _ S

Respectfully,
Scott M. Woodcock
LT USCGE




Ice Drift Model (NCEP MMAB)

Set Animation Speed Refresh 10/15/2012 00UTC 024

~ HMMAER FOLAR ICE DRIFT (10=MM) O0249HR FCST vALID TUE 10716712 nouoTe

-Uses a simple drift law
relation
| -Follows Thorndike and Colony
[1982]
-Created by Robert Grumbine

We also utilize AWIPS for

| examining all weather models,
t}k current observations, and
I ocean currents using a Navy
current model.




Customers

i Tl

e

Opilio
Crab

Fishing

- o]] Oil

US Coast
Guard

S~ Subsistence -

Hunting

Vlllage
Resupply

Cod &
Herring

Fishing

"*Vessels

o




Cook Inlet

Bering Sea

Crab Fishery

Cod Fishery

Herring Fishery
Subsistence Hunting
Kuskokwim Bay

West Coast Re-supply
Yukon River

Norton Sound Fish/Supply
St. Lawrence Subsistence
Kivalina — Red Dog Mine
Chukchi Sea — Subsistence

Chukchi Sea — Commercial

North Coast Supply/Crossing

Tourism & Recreation




NWS Ice Desk Products




Start with the last ice analysis

F

Geoprocewiing  Custormipe  Windos 7
e %

Insert  Selection Hel
+ - 1IR3 EE - EEDE

=  DOrawing~ Kk

ODom&EO

Decimal Degree




_ontents

Layers

O

Daily Ice

Alaska_Full_Area
5_degree_full

VIRS

O
O
O
O
O
O

5.MRT.tif
15.MRT.tif

15, MRT tif

MRT tif
MRT.tif

Utilizing ArcGIS 10 we
add in data from all
satellite sources




MODIS resolution comparisson




250 m MODIS Imagery




New Ice Formation Resources




Good Morning.

/ell, the lagoon and Swan Lake
were covered with a layer of ice this
morning, finally. We have a band of
ice extending out about three feet

W

from shore out front on the Chukchi
Sea side of the city. Looks like ice up
nally begun. Just thought I'd
you a heads up. 55T is now at

VIIRS
11 Oct 1958z

WSO Ice Report
Have a Great Day, 9 OCt

Harry Lind, QIC

WSO Kotzebue

The ice has almost cl |‘..IIL_F'III-' in. We have just a small ribbo
ope rr||||||i|u:| shore an iding out m
that far in w e, e no langer able to reac h ap

WSO Ice Report
16 Oct




Compare with NIC Ice Analysis

Ko

Green:
NIC Ice Analysis
11 Oct 2012

Blue:
NWS Ice Desk
Anaysis
12 Oct 2012




Also need to keep in mind scale...

NOAA
Sea Ice Analysis
National Weather Service
Anchorage, Alaska

LEGEND KEY
# - # = ice concentration in tenths
Open Water = less than 1/10th ice
concentration
SIF = Sea Ice Free

PAN THICKNESS OF SEA ICE
= new ice, 0 to 4 inches (0-10cm)
YNNG = young ice,
4to 12 inches (10-20cm)
FL = first year thin ice
12 to 28 inches (20-70cm)
FM = first year medium ice
28 to 47 inches (70-120cm)
FT = first yearthickice
greater than 47 inches (120cm)
OLD = multi-year ice

O O e i R
Full Ice Analysis: 12 OCTOBER 2012
Confidence: HIGH TO MODERATE

mB, 2- 4N
mC,3-5N

mD, 3- 5N\WYNG\WOLD
mE 4-6N
mF.4-6MYNG
=G,5-TN

mH, 5- 7OLDIN

ml 5 -7 OLD\N\YNG
od, 5-7 NWYNG

oK, 5- TNAWYNGWOLD
ml, 6-8 OLDW




MODIS and NPP VIIRS




Ice Analysts go through each
area clicking through data
sources for best view




lce Analysis







Drawing Ice Area and Adding
Attributes

Ice ages listed in order of highest e
predominance |




New Ice Forming Near Wrangel Island

7-9 tenths
_Young/New/Old

Green:
NIC Ice Analysis
11 Oct 2012

Blue:
NWS Ice Desk
Anaysis
12 Oct 2012




New Ice is Hard to See




NWS Ice Desk Products




Decoding Ice Concentration & Type

e |ce areas are characterized by:
— Concentration (in tenths)
— Age (Thickness)
— Form (Strips, Brash, Nilas, etc.)

A, OPEN 1,3-5YNGFLOLDWN ___ Q,6 -8 FLIFMOLD\YNG
B, 1- 3YNGW\L STRIPS L, 43 -9 N\YNGWFL , R, 6-8FLIFM\YNGWOLD
C, 1- 3NWNGIFL K, 3-5N\YNGWFL\OLD | S, 6 -8 FY\OLD\YNGIN
D, 2-4YNG\WFLWN g, Ly &= 6 YNGWFL\N STRIPS L T.6 -8 FL\YYNG\N

£, 2 -4 N\YNGFL M, 5- 7YNGELW , U, 6- SFLIYYNG\N\FM

F,2 -4 FLIYNG\FM\OLD STRIPS _ N, 5- 7 YNG\NFL .V, 7 -9 FM\FL\YYNG\OLD
G,2-4FY\YNGN . 0,5-7 FY\YNGW _W,7 -9 FY\OLD\YNG\N
H, 3- 5 YNG\FL\N P, 6- 8 YNGFL\OLDN



ALASKA SEA ICE AMALYSIS
MATIOMAL WEATHER SERVICE ISSUED: FRIDAY 27 AUGUST 2012

AMCHORAGE, ALASHKA CONFIDENCE: MODERATE TO HIGH

b 3 - BYNGFELWOL DN r-:a € - 8 FLFMMOILDYY G|

0, 1 - IYNGHWFL STRIFS » 4 3-8 HIYNGIFL o B & BFLPENYNSWOLD
L C 1 - IHNTGFL K 3- SNYNOFLOLD 5 & - B FYOLDY NG

L ; LY A -
| A, OPEN _L3-5YNGFLOLDW _ Q,6-8 FLIFMOLD\YNG

L B, 1- 3YNGWFL STRIPS . 4 2 -5 N\YYNGIWFL LR, 6-8FLFMIYNG\WOLD
L C, 1- 3NVWNGIFL . K 3-5N\YYNGWFL\OLD . 5, 6-8 FNOLDYYNG\N
L D, 2- 4YNGWFLW L, L, 4-6YNGWFLW STRIPS _ T,6-8 FLYNG\N

L E2-4 N\YYNGWFL . M5-TYNGFLWN LU, 6-8FL\YYNG\WN\FM

L F,2-4 FLYNGWMOLD STRIPS _ N, 5- 7YNGWFL . VU T7-9FMFLWYYNG\WOLD
.G, 2-4 FY\YNGWN .0,5-7TFY\YNGWN W, 7 -3 FYNOLD\YNGN
L H 3-5YNGWFLWN P 6- 8YNGFLWOLDW




lce Concentrations

40%




Ice Edge

1.9.1 Ice edge
The demarcation between the open sea and sea ice of any kind,

whether fast (fast ice edge) or drifting. The drift ice edge may
be termed compacted or diffuse (4.4.8 Ed.). — WMO




Open Water (A zones)




Compared to NIC and CIS




Shorefast Ice

Ice that has frozen to
the shore or sea floor

Photo Credit: http://www.arcus.org/files/siwo/2010-04-23/images/wls100420capemtn.jpg



lce Strips & Belts

— Ice strip from aircraft




ips & Belts

lce Str

5ea lce

iewed from

Ice Strips v
satellite
Bering Sea




2. Sea Ice Stages

Ice Stage

New
(N)
Young
(YNG)
First Year Thin
(FL)

First Year
Medium
(FM)

First Year Thick
(FT)

Multi-Year
(OLD)

Ice Thickness

0-10 cm thick

10-30 cm thick

30-70 cm thick

70-120 cm thick

120-200 cm thick

>200 cm thick

Description
Grease or Wax
Appearance

Light Blue or Grey
Rafts easily

White Surface
Easily Breaks at Edges

White Surface
Rubbled Sharp Edges
Blue-Green Melt Ponds

White Surface
Sharp Edges
Blue-Green Melt Ponds

White Surface
Smoothed Ridges
Blue Melt Ponds




Different Stages of Sea Ice

New Ice

=

Young Ice

Photo Credit: http://www.oceanlight.com/log/category/southern-ocean/south-georgia-island
http://earthobservatory.nasa.gov/Features/Sealce
http://www.photolib.noaa.gov/bigs/corp2559.jpg
http://en.wikipedia.org/wiki/File:Nilas_Sea_lIcel.jpg



Slush freezes
together to form
sheets (Up to 4

inches thick)

LN —
Photo Credit: Wikipedia
http://en.wikipedia.org/wiki/File:Nilas_Sea_lcel.jpg
http://3mmagicscotchtapegardguardweldproduct.blogspot.com/




New Ice (N)



http://www.youtube.com/watch?v=nuqEMngfOyc

the wind

IN

New Ice Sheets move

ith Young (Y)

) W

' B ISER LN T
._1“-”. _-.u..._. s
i AL TN

Photo Credit: Wikipedia

http://upload.wikimedia.org/wikipedia/commons/3/37/Pancakeice_ross_sea.jpg

http://www.bbb.org/blog/2012/02/national-pancake-day-means-free-pancakes/



Young Ice (YNG)

Somewhat
translucent

Grey or
Light Blue

Pieces collide
& pile on top
of each other

Photo Credit: http://wp.canatec.ca/wp-content/uploads/2011/03/NECaspianSeaRaftedYounglce.jpg




Young Ice (YNG)

Grey or
Light Blue
(Bright White

Color will on VIS Sat)
vary
depending on
sunlight 10-30 em

Thick




Young Ice (YNG)

No longer Form
transparent . Young Ice

i
& o 1R 4

¥
- o o d’
- = ;
. Photo Credit:

http://nsidc.org/cryosphere/seaice/images/normal_TS_03_7Pancake02.jpg
http://nightskypictures.com/antarctica/pancake_2.htm



lce Thickness and Age Determination
(Thicker than Young)

e |n-Situ
Observations
e Algorithm

— Computed by @
National Ice
Center




First Year Thin (FL)

White Surface

More Clear Edges

30-70 cm Thick

Photo Credit:



First Year Medium (FM)

White
Surface

Rubbled
Ridges where =
Floes Collide FEses

e

Photo Credit:
http://nevenl.typepad.com/.a/6a0133f03a1e37970b015435478273970c-pi


Presenter
Presentation Notes
Melt ponds are difficult to observe and are not necessary to determine age/thickness. Most times not visible via satellite.


First Year Medium (FM)

White
Surface

Rubbled
Ridges where
Floes Collide ﬁ

Greenish Blue |
Melt Ponds




First Year Thick (FT)

White
Surface

Sharp Rubbled
Ridges where
Floes Collide

. Greenish Blue
Meltponds

Photo Credit: http://roslynlawrence.typepad.com/.a/6a01538ee2ba41970b01676692c12a970b-pi



First Year Thick (FT)




Happy B|rthday to Last Year S Ice... }

EATH,
H )

)
that survived summer! . “

Sea Ice that formed
last winter...

And survived the
summer melt...

Is now considered
Multi-Year Sea Ice!




Multi-Year (OLD)

J— -

-

Drain channels N

R
Blue Melt Ponds
=4 e
.| Worn Down Ridges

Photo Credit:
http://arctic.cbl.umces.edu/Laurier2010/index/Looking%20t0%20Robeson%20Channel%2017.jpg



Multi-Year (OLD)

Blue Melt Ponds

Drain channels
in melt ponds

Photo Credit:
http://nevenl.typepad.com/.a/6a0133f03a1e37970b014e8b68eec7970d-pi



View from the Air...

* Flight over Bering Strait to Little Diomede

* http://www.youtube.com/watch?v=p2F-FD37pVc



http://www.youtube.com/watch?v=p2F-FD37pVc

NWS Sea Ice Desk

NWS Sea Ice Desk Anchorage Weather Forecast Office
(907) 266-5133 or (907) 266-5138

nws.ar.ice@noaa.gov

http://pafc.arh.noaa.gov/ice.php



mailto:nws.ar.ice@noaa.gov
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