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DESCRIPTION OF WORLD DATA CENTERS !

WDC-A: Glaciology (Snow and Ice) is one of three international data centers serving
the field of glaciology under the guidance of the International Council of Scientific
Unions Panel of World Data Centers. It is part of the World Data Center System
created by the scientific community in order to promote worldwide exchange and
dissemination of geophysical information and data. WDC-A endeavors to be promptly
responsive to inquiries from the scientific community, and to provide data and
bibliographic services in exchange for copies of publications or data by the
participating scientists.

1. The addresses of the three WDCs for Glaciology and of a related Permanent Service

are:
World Data Center A World Data Center B
INSTAAR Molodezhnaya 3
University of Colorado Moscow 117 296, USSR

Boulder, Colorado, 80309 U.S5.A.
Permanent Service on the Fluctuations of

World Data Centre C Glaciers - Department of Geography
Scott Polar Research Institute Swiss Federal Institute of Technology
Lensfield Reoad Sonneggstrasse 5

Cambridge, CB2 lER, England CH-8092 Zurich, Switzerland

2. SBSubject Matter

WDCs will collect, store, and disseminate information and data on Glaciology as
follows:

Studies of snow and ice, including seasonal snow; glaciers; sea, river, or lake
ice; seasonal or perennial ice in the ground; extraterrestrial ice and frost.

Material dealing with the occurrence, properties, processes, and effects of snow
and ice, and technigues of observing and analyzing these occurrences, processes,
properties, and effects, and ice physics.

Material concerning the effects of present day and snow and ice should be limited
to those in which the information on ice itself, or the effect of snow and ice
on the physical environment, make up an appreciable portion of the material.

Treatment of snow and ice masses of the historic or geologic past, or paleo-
climatic chronologies will be limited to those containing data or technigques
which are applicable to existing snow and ice.

3. Description and Form of Data Presentation

3.1 General. WDCs collect, store and are prepared to disseminate raw+, analyzed,
and published data, including photographs. WDC's can advise researchers and institu-
tions on preferred formats for such data submissions. Data dealing with any subject
matter listed in (2) above will be accepted. Researchers should be aware that the
WDCs are prepared to organize and store data which may be too detailed or bulky for
inclusion in published works. It is understood that such data which are submitted

to the WDCs will be made available according to guidelines set down by the ICSU Panel
on WDCs in this Guide to International Data Exchange. Such material will be available
to researchers as copies from the WDC at cost, or if it is not practicable to copy
the material, it can be consulted at the WDC. 1In all cases the person receiving the
data will be expected to respect the usual rights, including acknowledgement, of the

original investigator.

linternational Council of Scientific Unions. Panal on World Data Centers. (1979)
ulde to International Data Exchange Through the World Data Centres. 4th ed.

Washington, D.C. 113 p.
+The lowest level of data useful to other prospective users.

This Guide for Glaciology was prepared by the International Commission on Snow and
Ice (ICSI) and was approved by the International Association of Hydrological Sciences

(IAHS) in 1978.
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3.2 PFluctuations of Glaciers. The Permanent Service is responsible for receiving
data on the fluctuations of glaciers. The types of data which should be sent to the
Permanent Service are detailed in UNESCO/IASH (196%)*. These data should be sent
through National Correspondents in time to be included in the regular reports of the
Permanent Service every four vears (1964-68, 1968-72, etc.). Publications of the
Permanent Service are alsc available through the WDCs.

3.3 Inventory of Perennial Snow and Ice Masses. A Temporary Technical Secretariat
(TT5) was recently established for the completion of this IHD project at the Swiss
Federal Institute of Technology in Zurich. Relevant data, preferably in the desired
format**, can be sent directly to the TTS or to the World Data Centers for forwarding
to the TTS.

3.4 OQther International Programs. The World Data Centers are egquipped to expedite
the exchange of data for ongoing projects such as those of the International Hydro-
logical Project (especially the studies of combined heat, ice and water balances at
selected glacier basins***), the International Antarctic Glaciological Project (IAGP),
the Greenland Ice Sheet Project (GISP), etc., and for other developing projects in
the field of snow and ice.

4. Transmission of Data to the Centers

In order that the WDCs may serve as data and information centers, researchers and
institutions are encouraged:

4.1. To send WDCs raw+ or analyzed data in the form of tables, computer tapes, photo-
graphs, etc., and reprints of all published papers and public reports which contain
glacioclogical data or data analysis as described under heading (2); one copy should
be sent to each WDC or, alternatively, three copies to one WDC for distribution to
the other WDCs.

4.2. To notify WDCs of changes in operations involving international glaciclogical
projects, including termination of previously existing stations or major experiments,
commencement of new experiments, and important changes in mode of operation.

*UNESCO/IASH (1969) Variations of Existing Glaciers. A Guide to International
Practices for their Measurement

**UNESCO/IASH (1970a) Perennial Ice and Snow Masses. A Guide for Compilation and
Assemblage of Data for a World Inventory; and

Temporary Technical Secretariat for World Glacier Inventory. Instructions for
Compilation and Assemblage of Data for a World Glacier Inventory.

wNESCO/IASH (1970b) Combined Heat, Ice and Water Balances at Selected Glacier Basins.
A Guide for Compilation and Assemblage of Data for Glacier Mass Balance Measurements;
and

UNESCO/IASH (1973) Combined Heat, Ice and Water Balances at Selected Glacier Basins.
Part II, Specifications, Standards and Data Exchange.

*The lowest level of data useful to other prospective users

iv



FOREWORD

Under a NOAA/EDIS contract, the Data Center has recently undertaken an inventory
of snow cover and sea ice data. The primary focus of this survey has been on
map series or data sets which characterize these two cryospheric parameters on

a regional to global scale. Such information is of broad relevance to problems
of global climate, hydrology, and environmental monitoring, as well as for
operational and planning purposes in conjunction with engineering projects,
transportation, agriculture, and energy assessments. As a result of the wide-
ranging significance of snow cover and sea ice, many agencies, organizations

and individuals, world-wide, are involved in programs generating or requiring
pertinent data. It is hoped that this survey, prepared and compiled by Robert
Crane, a member of the Data Center's scientifiec staff, will provide greater
awareness of the data sources and products that are potentially available and
will also serve as a stimulus to further standardization and integration of the
basic data. These steps are essential to the future preparation of digitized
data bases. Recommendations relating to these matters are contained in the
report of the Data Center's Workshop on Mapping and Archiving of Data on Snow
Cover and Sea Ice Limits (Glaciological Data, Report GD-5). The current holdings of
snow and ice charts in the WDC-A are listed in that same report (p. 22-23),

This issue introduces Ann Brennan of the staff to our scientific colleagues in
her new capacity as Technical Editor. We anticipate publication of GD-8 dealing
with our ice core inventory werk in March 1980.

R. G. Barry

Director

World Data Center-A

for Glaciclogy {Snow and Ice}



PREFACE

We wish to thank all respondents for their efforts in completing and returning the
gnow cover and sea ice data guestionnaire. We apologize to early respondents for
the delay in publication of the results. We did this in order to ensure as
complete a response as possible. For this reason, the material in some of the
responses may be somewhat dated.

The responses have been edited and formatted by Data Center staff. A few descrip-
tions have been prepared in the Data Center from available information. A copy
of the original questionnaire is included for comparison.

We wish to thank Margaret Strauch for typing the bulk of the text and Annie Gensert
for supplementary assistance.

Ann M. Brennan
Technical Editor

vii.
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Inventory of Data on Snow Cover and Sea Ice Extent

R.G. Barry and R.G. Crane

Introduction

Determination of the physical processes which control global climate and its
variations is the second major objective of the Global Atmospheric Research Pro-
gram (GARP). Observational studies are a vital component of GARP. Since the

most pronounced and spatially extensive variations in the earth's surface pro-
perties are represented by the seasonal and long term changes in the global
cryosphere, it is clear that an improved knowledge of snow cover and sea ice
conditions is a key requirement to secure the GARP objectives. These cryospheric
variables are of great significance for man's welfare and economic activity, yet
data on their distribution and thickness are limited and are only readily available
in the form of large-scale mean seasonal charts.

Records of sea ice limits and snow cover extent on land are obtained for most of
the globe on a daily to weekly time scale by a combination of ground observations,
aircraft reconnaissance, and satellite remote sensing, using a variety of measure-
ment technigues. Since the mid-1960s, U.S. satellites have provided a good global
view of, at least, the snow and ice boundaries. However, a standardized numeric data
set based on these measurements has not yet been prepared.

As a first step in assessing the feasibility of assembling such numeric data sets,
the World Data Center A for Glacioclogy {Snow and Ice} held a workshop on Mapping

and Archiving of Data on Snow Cover and Sea Ice Limits in November 1978. The
results of this meeting are published in Glaciological Data, Report GD-5 (World

Data Center-A for Glaciology, 1979). At the same time, the Center began preparing
an inventory of snow cover and sea ice data. The Commission of Atmospheric Sciences
of the World Meteorological Organization (WMO 1977) had earlier suggested that the
Data Center would be a suitable organization to carry out an inventory of existing
sea ice data sets as an aid to studies of climate-ice interactions.

A guestionnaire was circulated to producers of map series and cryospheric indices
derived from primary and secondary sources. In view of the global focus of both
the U.5. and the World Climate Programs, with respect to climate wvariability, the
survey included data on global, hemispherig, and regional scales. The guestionnaire
dealt with the space and time coverage of the data, as well as the consistency and
internal homogeneity of the various data sources and products. The format and
availability of the data were also determined.

The Scope of the Survey

Snow Cover

For the United States, Colbeck, et al. (1979)% list 36 state governments, including
universities, and 22 federal agencies involved in snow research. An added observa-
tion concluded that if this list were expanded to include those groups that use
snow data in a direct application, it would include wvirtually all agencies within
the federal government, most state governments, and numerous private organizations
and companies. The fragmented nature of snow research has resulted in numerous
agencies collecting a wide variety of information, with the type of data being
determined mainly by the individual reguirements of the organization involved.
There has so far been little attempt to compile these data sets, or even to identify
the scope of activities of all the agencies involved. Similarly, there has been

no attempt to standardize current data collection and archiving procedures.

*Cnlheck, 5.C. et al. (1979). Focus on U.S5. snow research. World Data Center-a
for Glaciology {Snow and Ice} Glacioclogical Data, Report GD-6, p. 41-51.




The Data Center is in the process of indentifying all of these agencies and
documenting their data holdings. The present inventory is primarily concerned
with sets of large-scale snow cover data, of most relevance to the GARP objective.
A summary of data available from the State Snow Surveys and from a few of the
regional-scale operational and experimental snow cover data sets is included, where
information on these was available. Some naticnal data sets from non-U.5. sources
are alsoc described. Reference to other data sets, for which detailed information
was not available for this inventory, can be found in Glaciological Data, Report
GD-6 (World Data Center-A for Glaciology, 1979). Reference to general publications
on snow cover, snow cover extent, snow cover mapping, and remote sensing applica-
tions, are listed in the same report.

Sea Ice

The inventory of sea ice data sources focused on mapped information relating to the
seasonal cycle. It is considered that most of the major sources have been described
in this inventory with the exception of the Soviet data, for which little informa-
tion is available. Continuing efforts are being made to include these data in

the international exchanges routinely conducted through the World Data Centers.

Data on other sea ice parameters exist and although these sources may include infor-
mation relating to ice extent, they are not included in the present inventory. Most
notable of these are the data collected by the Arctic Ocean drifting stations, the
AIDJEX data set, the Bering Sea Experiment, and the Outer Continental Shelf Envi-
ronmental Assessment Program. Other on-going sea ice experiments and data
collection projects are being carried out, for example, at the Center for Cold
Ocean Resources Engineering (Memorial University of Newfoundland) and the Marine
Meteorclogical Studies Group at the Pacific Marine Environmental Laboratory (3711
15th Avenue, N.E., Seattle, Washington 58105). Many of the results of these
projects have appeared in the literature, and reference to these and other publica-
tions on sea ice can be found in Glaciological Data, Report GD-2 (World Data
Center-A for Glaciology, 1977).

Response

Questionnaires were sent to 55 individuals, agencies, or institutions, from which
19 responses were obtained, according to the following breakdown:

Number of Questionnaires Number of Responses

Sent out Obhtained
HNorth American universities
i ; 7 [
or research institutes
U.5. Federal agencies 13 12
State agencies 12 9
Government agencies (Canada) 3 3
Private consultants 3 2
0il companies 3 1]
Agencies outside North America 14 7
Total 35 s



0f the 39 responses, 7 were from individual state Snow Surveys and are included
as a single summary. Four were returned as being inapplicable to the work of -
the person or agency concerned. A number of guestionnaires sent to non-U.S.
institutions have not yet been returned. Should sufficient replies be received
following this publication, they will appear in a future issue of Glaciological
bata. Similarly, we would like to be informed of any other data sets that are
not reported in this inventory.
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SNOW COVER AND SEA ICE EXTENT
DATA INVENTORY

QUESTIONNAIRE

The questionnaire has been divided into 2 parts, one concerning data sources,
and one concerning the finished products. If sufficient space is not available
for comment, please use a separate sheet. If for some reason you are unable to
supply a response, please indicate why {data not available, data will be available
at a later date, etc.).

Please list all products concerned with snow cover or sea ice extent on
table 1, and complete one copy of the questionnaire for each (several copies are
enclosed for your convenience). If the same data sources and product formats are
used for several products (e.g., Canadian AES Ice Summary and Analysis for Hudson
Bay Approaches, Canadian Arctic, etc.), one questionnaire can be completed for the
group.

CONTENTS

PART ONE: DATA SOURCES

For users of primary data (e.g., satellite, remote sensing, ship and
ground observations)

I. General information .......ccvvicnuincnncnncnsnnnns I-1
1I. Data sources and consistency for chart (or other)

products ......... Ce e s e sar s e seransnsnsnns I=3

ITI. Data cOonsiStency ........:ceeeeees risassasansnsnanss L=B

IV, Ground truth for remote SENSINg ......ccevcevvreaces I=7

V. Availability of data .........cvenvevssunsnrnssracss I=8

PART TWO: PRODUCTS

I. Map or other products ......:ieececccsunrsnscnnsnnss II-1
II. Awvailability of products ....... 5 e e LR I1-8
IIT. Use and applications of products ........cecueuienns II-9
IV, Other COMmMENTS .......ovuuvusrnencrscnsrnnnnnns vaese 11=8

WOELS DATA CEMTERS COMDUCT INTERNATIONAL EXCHANGES OF QEQPHYRICAL OREEAVATIONS IN ACCOMDAHCE WITH THE FRINCIFLEN BET
FORTH BY THE INTEMNATIOMNAL COUNCIL OF SCIENTIFIC USIONS THROUGH THE ICBU PANIL OM WODC'S. IMITIATED FOR THE INTERMATIGHNAL
GECPFHYSICAL YEAR 1837-38, THE DATA EXCHANGE CONTIHNUIR & - MENDATIONS OF VYARIOUS (C8U SCIENTIFIC
ORGAMITATIONS, WOS-A I8 ESTABLISHED |N THE UNITED STATES UNGER THE AUSPICES OF THE HATIONAL ACADEMY OF SCIENCES.

5




I-1

PART ONE: DATA SOURCES

SUBJECT: Snow Ice

1. GENERAL INFORMATION

Respondent
Name

Affiliation

Address

Phone (commercial) FIS(if available)__

Project Director (if different from above)
Name

Address

Phone (commercial) ~ FIS(if available

Publications

(1} Please attach a compete list of references to your snow/ice work
(include in-house and in-press reports, and student theses which you feel
significantly contribute to a description of your work).

(2) If possible, please enclose examples of your products and the types
of data used.



ADDITIONAL COPIES OF THIS FORM ARE ENCLOSED SEPARATELY

TABLE 1. DESCRIPTION OF PRODUCT

Length of time

Available to (please check)

Retention Archive roduct will be Contact (Name, agency.
Hame of product | period | Location gruduced Interested A WDC |Upon Tk address, phone) Cost
3 5 data |specific 3
indefinitely |until  |Scientists base |request available

-1



i-3

I1. DATA SOURCES AND CONSISTENCY FOR CHART (OR OTHER) PRODUCTS
A. Data sources and originating agencies (indicate data used).
|_Agency |Routine Special
Satellite observations
............................................ b e v
Aircraft observations
.................................. ! S A R ————
Ship observations
Ground observations
Other (please specify)
o i s e R WA T T s s el s s i R
.......................................................... b ——
______________________ R e e
i

B,

What methods were initially used to determine levels of accuracy/resclution

of data (i.e., acceptance tests of system). Reference appropriate reports.

c.

time intervals, and to determine their consistency for archiving.
divide the data used as your source(s] into time periods for which there

is internal consistency and complete table 2 on the following page.

We wish to set up a record of the snow/ice data available over different

Please

If a

particular question is better answered in some other manner, please do s0.
8



ADDITIONAL COPIES OF THIS FOR:. ARE ENCLOSED EPARATELY

TABLE 2.

TYPE OF DATA/METHOD OF COLLECTION FOR YOUR DATA SOURCE(S)

a,b

Time period

Remote sensing system

Ground observation®

Humber of images

hpproximate size of

used at one point| sample from which Other types of data Rﬁlolution
Sensor | Sensor }Spectral | per time interval| means a;e obtained ég$:§§3tn%ze::e:;$ ?kmgngz
£ i for each ma ]
o = Platfom il s __M'PP'-“-d “Wumber ol ?_:equency -1 of ohservations, etec.) -lltflﬂﬂq]
AveragE— T observing | (obs/day,
qmax. min.| points week, etc.)

a
If observations are in the form of flight tracks, ship cbservations, etc., please supply statistics on area covered by

bnhsarvatinnl, frequency of ocbservations, etec.

Include maps of usual tracks if appropriate,

If empirical relationships (i.e.,between climatic variables) are used in part to determine snow/ice cover (e.g., AFGWC snow

or other relevant information.

F-1

maps), please supply information on parameters used, percent of map area for which representative observations are available,

Attach maps of station sources if applicable.



I-5

D. For your current method of analysis, list in preferential order the data
Indicate, for an average year, season, etc., the percentage

sources used.

time for which there are missing data.

If the preferred order of data use

changes through the year (i.e., on a seasonal basis), indicate accordingly.

season/months season/months season/months
Preferential | % time [ Preferential | % time [ Perferential| % time
order of missing order of missing order of missing
data used data data used data data used data

E. Indicate the procedures used to differentiate between:

1. Cloud and snow/ice surfaces

2. Nilas and water

3. Open water and surface melt water

4. Different ages of snow/ice cover

5. 5Snow thickness

6. Other

10




I-6

F. Have these procedures changed over time? Describe
G. Give criteria/limitations used for the polar night cutoff
H. Have these criteria changed over time? Describe
I. Have methods of interpretation changed over time? Describe
J. Have the interpreters involved changed over time? Describe
K. Are there any changes planned in data sources? Describe and give dates
L. Are any changes planned in methods of interpretation? Describe and give
dates
ITII. DATA CONSISTENCY

A,

Indicate the steps that are taken to assure consistency of interpretation

among interpreters

iz b



I-7
B. What methods are routinely used to check for consistency in:

1. Source data

2. Interpretation

C. Are data sources cross-checked with other data sources? Describe

D. Give results of any consistency checks

E. List references on separate page.

F. Other comments on consistency

IV. GROUND DATA FOR REMOTE SENSING

A. What are the amount and type of ground data (include aircraft underflights, etc.):

1. For the initial test period

2. For routine measurements of:

a) Albedo or bidirectional reflectance

b} Snow depth

12
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¢) Moisture content of snow

d) Ice thickness

e) Ice concentration

f) Age of ice

£) Presence/absence of snow cover on ice

h) Melt water ponds on ice

i) Other

B. Supply any documentation of measurements.

C. Assess effectiveness and wsefulness of ground data (e.g., problems such
as time coincidence between ground and satellite/airborne observations).

AVAILABILITY OF DATA

A. Format
1. Listings: [please check]

Original record sheets Computer lists
Other (please specify)

13
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2, _ Tape files: 7/9 track
b.p.i.
3. __ Maps: indicate scale, material (e.g., paper, transparencies, film,

etc.) and size of maps

4. Microform: Indicate __ Microfilm 35mm 16 mm roll
16 mm cartridge

Microfiche

Microcard aperture

5. Other (please specify)
B. Are data digitized? yes no
C. Could it be digitized? yes no

D. Estimate the total data set (e.g., number of daily or monthly observations
per number of years and per number of grid points)

14
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ADDITIONAL COPIES OF THIS FORM ARE ENCLOSED SEPABATELY

TABLE 3. AVAILABILITY OF DATA

Available to (please check)

Type of data Retention Archive Interasted ﬁ:::'c sziﬂc Hot Contact (Name, agency, Cost
Period Location scientists el é:g’t available address, phone)

01-1



I.

PART TWO: PRODUCTS

MAP OR OTHER PRODUCTS

A. Area covered (please check)

1.  Global B Southern Hemisphere

2. __ Northern Hemisphere 4. _ Other (give coordinates

Please attach sample map.

B. Mapping scale

C. Projection
1. um™ 3. _ Tolar stereographic

2. __ Mercator 4. _ Other (please specify)

D. Divide your available snow/ice maps, etc. into time periods for which
there is internal consistency in the finished product (i.e., in scale, format,
accuracy, etc.), and complete the table on the next page.

16
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ADDITIONAL COPIES OF THIS FORM ARE ENCLOSED SEPARATELY

TABLE 4.

MAP, DIGITAL, OR OTHER PRODUCTS.

Time period
{also list
intervals
with no
analyses)

Erom |to

1
Time interval
between
successive
products

Smallest homogenous
area that your
mapping/digitizing
system resolves

conditions

L L
under under
Worst typical

conditions

3

Em within which
plotted snow/ice
boundaries are
accurate under
typical conditions

Consistency between maps
in the identification of
the minimum resolvable
areas indicated in

under
worst
conditions

leolumns 4 & 5 iplease check)
7

B
under
typical
conditions

9
How consistent
between maps is
the accuracy of
the boundaries
with the mean ’
shown in column 6

excellant

poor
fair
ignod

excellant

poor
fair
lgood

poor

excellant

fair
good

Z-11



E. Charted Features

For each type of feature mapped, list the classes and state the minimum
area that can be mapped in each category under typical and worst conditions.

FOR ICE (For SNOW, go to p.l1I-6)

minimum area that

classes of ice can be recognized accuracy

concentration (1l class, order

{give units) typical WOTST of magnitude, etc.)
conditions conditions

classes of age
and type of ice
(e.g., fast ice, (as above)

(as above)
lst yr, multi-yr)

18



11-4

classes of ice
thickness
(give units)

minimum area that
can be recognized

typical WOTSt
conditions conditions

accuracy
{1 class, order
of magnitude, etc.)

classes of
average size of
floes (give
units)

classes of
ridging

19



I1-5

minimum area that
can be recognized accuracy

{1 class, order
of magnitude, etc.)

classes of
melt features typical worst
conditions conditions

other features
mapped (give
classes and
units if
applicable

20




FOR SNOW

I11-6

reflectivity,
(e.g., presence/
absence of snow

minimum area that
can be recognized

accuracy
(1 class, order
of magnitude, etc.)

reflectivity typical worst
categories) conditions conditions
snow depth

classes (give
units)

age classes

21




I1-7

other features minimum area that accuracy

mapped (give can be recognized

clcstes nad (*1 class, order

units if ——c : of magnitude, etc.)
: wWOors

applicable) conditions conditions

F. Attach information/documentation on any pilot tests of product.

G. List any changes in product format that have occurred (e.g., in scale,
area covered, features/detail depicted); cross-refer to Table 4 time intervals

H. Are any changes planned in format, scale or content of product? Please
describe

22
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I. Additional information mapped, e.g., pressure patterns, wind flow, thawing
degree days, etc. List the sources of the data

I1. AVAILABILITY OF PRODUCTS

A. Format available: (please check)

1. Listings
Original record sheets
~ Computer lists
~ Other (please specify)

2. Tape files: Indicate __ 7/9 track
___b.p.i.

3. Maps: indicate scale, the material (e.g., paper, transparencies, film,
etc.) and size of maps

4, Microform: Indicate Microfilm 35 mm 16 mm roll
16 mm cartridge

Microfiche

Microcard aperture

5. _  Other (please specify)
B. Are any of the products digitized? yes ___no
C. Could any of it be digitized? yes __no

D. Estimate the total data set (e.g., number of daily or monthly observations
per number of years and per number of grid points)

23



III. USE AND APPLICATION OF PRODUCT

A. Principal users:

Agency

Individual(s)

Applications

B. Is the product used internally?
information service, forecasting, etc.]

Please describe

(e.p., for research,

IV. OTHER COMMENTS

24



Global Sea Ice Limits

Fleet Weather Facility}Juint Ice Center

Source:
Contact: Raymond H. Godin/Don G. Barnett
Fleet Weather Facility
4301 Suitland Road
Washington, D.C. 20390
(301) 763-5972/3 FTS 763-5972/3
I. Products
Table 1. Description and availability of products
Retention Archive Contact
Name of product Period Location
Weekly Southern January F.W.F Defense Documentation Center™
Ice Limit i 1972 to —_————— Cameron Station
(Enstaen Areples present | NTIS/DDC | Alexandria, VA 22314
Weekly Southern January F.W.F. or
Ice Limit 1972 to |  —-e—-- ional Technical Information Service*
(Western Arctic)¥ present | NTIS/DDC ‘ggﬁ;ﬁg;elgf A 22161
-465
Weekly Northern Januwary F.W.F. LHI3Y “Saedhnl
Ice Limit 1973 to | -—===-=
{Antarctic)* present NTIS/DDC
30 Day Western June
Arctic Sea Ice 1873 to F.W.F.
Forecast present Commanding Office
i Fleet Weather Facility
30 Day: Fastarn ey 4301 Suitland Road
Arctic Sea Ice 1973 to F.W.F. Washington, D.C. 20390
Forecast present r
30 Day Ross 1970
Sea, Sea Ice to F.W.F
Forecast (Nov. present
- Feb.)
gastern Arctic 1976
Seasonal Outlook to F.W.F. *corpilations of weekly analyses are
present listed in References, and are available
from NTIS or DDC for reproduction cost
Western Arctic 1970 Weekly mailings are available at no
Seasonal Outlook (] F.W.F. cost from the Cﬂmlll'lﬂl}dlnq Officer,
present Fleet Weather Facility.
—
Ross Sea 1970 F.W.F.
Seasonal Outlook to
present
—

lyuw the Navy-NOAA Joint Ice Center
Maval Polar Oceanography Center
Suitland, Maryland
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Description of products

The area covered is global with charts produced weekly on a scale of 1:11.86
million for the Arctic and 1:16 million for the Antarctic.* Charts are plotted
on an azimuthal eguidistant projection with the point of tangency at the polee.
The smallest homogeneous area resolved by the mapping system is < 20km uhder
typical conditions and 40km under the worst. Boundaries are accurate to <20Kn
under typical conditions and the consistency between maps in their identifica-
tion is excellent under typical conditions and good under the Worst.

*Mailing and telefacsimile charts differ in etale from coriginals.

Eastern Arctic Analysis, figure 1, is a 75 percent reduction of a work chart
reduction of a work chart copy.

Western Arctic Analysis, figure 2, is a 62 percent reduction of a wdrk chart
copy .

Antarctic analysis is a 45 percent reductlon of a work chart copy.

1l. Charted features.

Classges of ice Classes of age and
concentration type of iee (B.g.;
{give units) fast ice; first year,
_ ___multivear

ice free 11

open water Genara accurate

ufg oktas to withiﬁ class fas:E;CE

1-3 oktas limits. Minimum Bln

2-4 oktas accuracy to within fiist qear
3-5 oktas + 1 class, except fhpriphte il ey
4-6 oktas less accuracy in ¥

5-7 oktas first 4 classes

6-8 oktas {ice free to 1-3)

7-8 oktas

a ocktas

Classes of ice Classes of average @ther features
thicknesas size of floes mapped

new new ice brash (<20m)
young small £loe (20-100m)
first year thin medium floe (100-500m) cracks
first year medium big floe (500m=2km) icebergs
first year thick vast floe (2-10km) bergy bits
multiyear giant floe (>10km)

Minimum areas that can be recognized vary greatly from season to season
dependent on available data. The intent of analyses is to provide global

ice coverage,, This precludes analyzing mesoscale features that the data
provide,

2. BAdditional information mapped included theoretical ice thicknesses from
October 1973 to July 1974 based on observed shore station freguency
and thawing degree days, and +2°C sea surface and +0.0°C atmospheric
weekly mean isotherm from fleet numerical data.

3. No changes are planned in format, scale or content of the product.
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B. Availability of products
1. Formats available
a. Listings: original record sheets
b. Maps: map scales vary widely depending upon reduction procedures and
individual reproduction machines for hard copy products.
¢. Microform: microfiche '
d. Other: facsimile, telecopier, messadge
2. The products currently are not digitized by Fleet Weather Facility, but they
could be.
C. Use and application of products
1. The principal users are the U. 5. Department of Defense and U. 5. Coast
Guard and numercus foreign governments.
2. The mailing list contains over 200 subscribers.
3. The principal applications of the product are planning/operational
support and gquestions of ice transit.
The product is used internally in the routing of ships transiting ice
infested waters, research, ice forecasting, and as an information service
to the military and civilian communities.
II. Data Sources
A. Data sources and originating agencies
Agency Routine Special
1. Satellite observations R
MASA: Nimbus 5 ESMRE X
NOAA: NORR 5 VHRR X
DOD/USAF: DMSP X
NASA: Landsat X
2. Aircraft observations U.5. Havy, U.S. Coast Guard X
Natiocnal Weather Service X
Private industry X
Canada, Denmark, Horway X
Japan X
3. Ship observations U.5. Coast Guard X
Military Sealift Command X
Tcelandic Coast Guard X
Merchant and fishing vessels X
Research vessels x
4. Ground observations USSR, Finland, Sweden (Baltic
and Gulf of Bothnia) X
Norway (Jan Mayen, Hopen, Bear
Island X
Greenland, Alaska, Canada X
5. Diagnostic aids
a. 168-hr theoretical ice drift vectors located at 207 X

grid point locations in the Arctic

b. (+) and (=) degree day accumulations and
theoretical ice thicknesses at 62 Arctic stations X
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c. 15-day cbserved temperature trends and daily average
temperatures at 62 Arctic stations

d. FNWC sea surface and surface temperature analyses X

B. Data accuracy

l. Comparisons between aerial ice reconnaissance and satellite data were initially
used to determine levels of accuracy/resolution of data.

2. For the current method of analysis, the data sources used are listed in
preferential order.

Arctic Antarctic
Winter/ Wovember - March Summer,/ October - March
Preferential % time Preferential % time
order of mis=ing order of missing
data used data data used data
Ice reconnaissance »99% Ice Reconnaissance *99%
*NOAA 5 VHRR <10% NOAA 5 VHRR < 5%
NIMBUS 5 ESMR <10% DMSPE VIS <« 5%
DMSP IR < 5% HIMBUS 5 ESMR <100%
Summer,/ April - October Winter/ April - September
Ice reconnaissance >09% Ice Reconnalssance 100%
*NOAA 5 VHRR < 5% MIMBUS 5 ESMR <10%
NIMEUS 5 ESMR <10% DMSP IR < 5%
DMSP VIS < 5% *NOAA 5 VHERR =90%

*For limited area coverage.

3. The procedures used to differentiate between:

a. Cloud and ice surfaces: (1) comparison of coincident visual and IR imagery
and associated thermal differences aids in discriminating clouds from ice
{2) identification of clouds through shadow discrimination on visual
imagery (3) discriminate clouds by texture

b. Nilas and water: "ground truth" from aerial ice observations, shore and
ship station reports

c. Open water and surface melt water: “"ground truth" from aerial ice observa-
tions, shore and ship station reports

d. Different ages of ice cover: (1) "ground truth" from aerial ice ohservations,
shore and ship station reports (2) satellites during optimum conditions
can indicate multiyear/first year boundaries as well as younger stages.

4. Criteria/limitations used for the polar night cutoff are:

DMSP change to visual in Southern Hemisphere 15 October
DMSF change to IR in Southern Hemisphere 15 April
DMSP change to visual in Northern Hemisphere 15 April
DMSP change to IR in Northern Hemisphere 15 October

5. The interpreters involved have changed over time. U.S. Navy personnel are now
stationed at Suitland for three to four years. Previously, rctations often
exceeded five years. Beginning in 1977, a National Weather Service meteorol-
ogist augmented the analysis staff.
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Table 2.

Type of data/method of collection for data source(s)

Time period

Remote sensing system

Ground ohservation

Number of images Approximate size of g::ir types of gﬁsgigzlan
used at one point sample from which
& Sensor Sensor Spectral | per time interwval means are obtained
from ° platform type region mapped for each map
Average Range Number of | Freguency
e observing
max. |min. points
1-72) 12-74 NOAA=3 SR
IR SIMILAR TO NOAA 5
VHRR
12-74 8-76 SR
NOAA-4 IR SIMILAR T NOAA 5
VHRR
7-76 3-78 NOARA-3 SR 0.5-0.7um 2nm/ 3, 7Tkm
_______ B il O O 0 O O OO OO O .-k
Remote Arca
7-76 | present VHER 0.5=0.7um Coverage
10.5=-12.5pm 4 remote area/
day
Vis 0.6-0.7 3 3 L . . oa +« « « | Seasonal /weekly
variations 0.5nm/ . 9km
IR 10.5-12.5 3 G B ow oW ow e & dependent also 0.5nm/ . 9km
on MESS commit-
ments
Western Arctic
Eastern Arctic
Great Lakes
Ross Sea
Antarctic
Peninsula
amery Ice Shelf
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Table 2.

(Cont.)

Time pericd

Remote sensing system

Ground observation

i . Other types of Resolution
Humber of images Approximate size of
used at one point sample from which g;t:a;ngﬁzzzgge of data
A . i
Fici to Sensor Sensor Spectral ﬁgr zéme intexval ?ﬁinzagiemzbtalnad frequency of
platform type region PE_ P observations,
Average Range Humber of Freguency ete.)
observing
max. | min points
12-72 | present | NIMBUS 5 ESMR 1.5%5em 2 2 1 Global 25km
6-75 9-76 NIMBUS & ESMR 0.Bem 2 2 1 Global 32km
10-77 | present DMSP HR 0.4=1.1um *
g 3 7 7 Global 1.5nm/2.8km
MI E.El 13 HIm 15mu,f2.3km*

* Hemispheric mosaics utilzed have resolution of approximately 2-3nm/3.7-5.5km.

Southern Hemispheric mosaics are the most useful.

Tha larger scale, 1:15 million,




6. A change is planned in data sources. As of October 1979, use of NIMBUS 5
ESMR All Weather/Day/Night Sensor data was terminated.

7. Currently, other methods of data interpretation are being explored. HNo
definite dates for implementation have been planned.

Data consistency

1. To assure consistency of interpretation among interpreters, random sampling
and weekly reviews of ice analyses and products are held prior to the weekly
(Friday) Command ice briefings.

2. Methods used routinely to check for consistency in:

a. ©Source data: continuity checks are used for ship and station reports.
Stretching of VHRR imagery is checked in gridding procedure.

b. Interpretation: comparison is made of lower resolution satellite
imagery with higher resolution data, i.e., aerial reconnaissance, shore
and station reports.

3. Cross-checks among data sources are systematically made. RAerial ice reports
with ship/shore station reports are cross-checked against satellite data
sources.

4. Generally, analyses agree to approximately 20nm/37km between data sources.
The greatest differences occur in new ice/open water and lower concentration
areas. WNew ice often is not discernible on satellite imagery.

Ground data for remote sensing

1. The amount and type of ground data used to assess the following parameters are:

a. Ice thickness: aerial cobservation (indirect) relates approximate ice
thickness program and ship and shore station reports.

b. Ice concentration: aerial cbservations, ship and shore station reports
are used.

¢. Age of ice: similar to a.
d. Presence/absence of snow cover on ice: not chserved.

e. Melt water ponds on ice: aerial reconnaissance, ship and shore station
reports are used.

2. Ground truth data are utilized to "calibrate" the analyst's eye to data from
satellite sensor imagery. Questionable interpretations of satellite imagery
are clarified when this ground truthimg, such as aerial reconnaissance is
available.

Availability of source data

l. Data are not currently digitized, but could be.

2. Data are generally not retained at Fleet Weather Facility (see table 3).
Although hard copy satellite imagery is retained, the original source of
these data, i.e., NESS5 and NASA, should be the point of contact for
acguisition. Virtually all microwave (ESMR) and VHRR imagery used since
1972 is on local file. 1Ice reconnaissance and other station/ship reports
have been and continue to be forwarded to:

NAVOCEAND Code 34223

NSTL
Bay St. Louis, Mississippi 39522.
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Table 3.

Availability of source data

Available to

Type of Data Retention Archive Interested | A WDC |Upen Not Contact
Period Location scientists | data specific | available
baze request
Numbus 5 1973-present F.W.F. X
ESMR
NOAR
VHER 1972-present F.W.F. X
DMSP 1977-present F.W.F. X
Navy aerial
ice recon-
naissance
satellite
information
Antarctica 1969-1975 " % ¥ Naval Oceanographic
Arctic 1971-1975 Office Publication 17
(NOO RP 17)
1976 X X X NOD RP 17 (76)
1977 X X X HOO RP 17 (77)

Gabriel Potocksy
Naval Oceanographic
Office

NSTL Station
Bay St. Louis

Mississippi 39522
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Sea Tce Information from Satellite Derived Microwave Data

Source: U. 5. National Aeronautics and Space Administration (NASA)

fontact: MNational Space Science Data Center

Goddard Space Flight Center
Code 601
Greenbelt, Maryland 20771 U.S.A.

I. Products

Description of products

NASA produce 3-day average maps of Northern and Southern Hemisphere brightness
temperatures. The maps cover the area between the pole and 50° latitude, at
about 50km resolution. They can be used to infer sea ice limits. For
Antarctica, maps of sea ice concentration are also produced. Monthly averages
of both the sea ice extent and the ice concentration maps have been prepared.
Maps are available in the form of digital tape, dicomed color image tapes,

8 by 10 inch prints, color slides, and positive and negative film. The derived
parameters available from the microwave data are summarized in tables 1 and 2

(Posey, 1978}

Availability of products

The 3-day average brightness charts and the monthly means are available from
the National Space Data Center. The ice concentration maps for 1973-76 are
being compiled for future publication in atlas form.

Requests from non-U.S. researchers should be addressed specifically to the
pirector, World Data Center-A for Rockets and Satellites at the above address.

II. Data Sources

Data sources and originating agencies

NASA: Electrically Scanning Microwave Radiometer (ESMR), on board the Nimbus-35
and Nimbus-6 satellites, Processed on a 293 by 293 grid, the original data
resolution is 25km at nadir and 30 by 40km at 30.5° from nadir. Information
on the ESMR instrument characteristics are summarized in table 3 (Posey, 1978)

NASA: Scanning Multichannel Microwave Radiometer (SMMR). Launched on Nimbus-7,
this produces a multispectral passive microwave image. The parameter retriewval
algorithms are still being developed and no data are available at this time.
The instrument characteristics are summarized in table 4, and the derived
parameters that are anticipated, in table 5 (Posey, 1978}

Availability of source data

The basic data are the 3-day average brightness temperature charts, referred
to above, which are available from the National Space Science Data Center.
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Table 1. ESMR instrument characteristics

Madir angle

Scan range
Earth incidence angle

Center frequency

Polarization

Bandwidth
Scan period
Samples per scan

Field of View (FOV)

Swath width

Raw data rate

ESMR-5

Scans perpendicular
to velocity wvector

+ 50°
Variable

19.35 GHz
{1.55cm)

Horizontal

250 MHz
4 seconds
78

25km by 25km at nadir,

degrading to 40km cross-
track by 30km downtrack
at + 30.5° and to 160km
by 45km at scan extremes

Approximately 3000km

{only 1360 km, + 30.5°
swath used, except near
poles)

200 bits per second

ESMR-6

40"

+ 35°
- 50‘

37.0 GHz
(0.Blem)

Horizontal and
vertical

250 MHz

5 1/3 seconds

71

Elliptical, approx-
imately, parallel to
satellite track, 20km
crosstrack by 45 km

downtrack

1270km

300 bits per second

Due to temperature calibration problems, no routine parameter extraction from the
ESMR-6 data is being performed.

The accuracy, resclution, and coverage of the ESMR-5 and ESMR-& parameter products

are listed in tables 2 and 3.
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Table 2.

Derived snow and ice parameters - ESMR-5

Parameter Medium Accuracy Spatial Temporal Coverage (after data
Resolution Resoclution ully processed)
Sea ice boundary Digital tapes, Boundary 30km 3, 9, 27 3-day, 9-day, 27-day, 1 year
maps (average Dicomed ceolor position days, 1 year maps for approximately B85 per-
brightness temper- image tapes, accurate cent of the time from 12/72 to
ature) in °*K Dicomed color to S50km 5/77 except for the following
prints, periods: March-May 1973
Color slides, June-August 1975.
positive and Maps extend from 50° latitude
negative film to the poles and have negli-
(Contour plots gible gaps (<5%) on the
planned for average.
the future)
Sea ice concen- Pigital tapes 10-15 percent 30km 3, 27 days; Will produce concentration
tration (percent Printout possibly 9 maps from existing sea ice
coverage) days and boundary (average brightness
1 year temperature) maps in near
future; will run 27-day and
3-day maps for 12/72-5/77.
Table 3., Derived snow and ice parameters - ESMR-6
Parameter Medium Accuracy Spatial Temporal Coverage
Resolution Resclution
Sea ice boundary Same as Boundary 30km 3 days 36 3-day time periocds proc-
maps (average ESMR-5 position essed from B8/75 to 7/76
brightness temper- to 50km (28 N. Pole, 8 5. Pole).
ature in °"K, hori- Plans to process 24 3-day
zontal and vertical time periods from 7/75 to
channels mapped 7/77 (mid-month} .
separately)
GARP sea ice Digital 2-1/2" by 1 week Weekly average maps for
maps (percent tapes 2-1/2° January to February, 1976,

coverage)

Soil moisture
Polar ice

Winds over oceans

Rain owver land

Snow cover and depth
Snow water eguivalent
Atmospheric liguid
water and water wvapor

Research and development only

and mid-August to mid-October,
1976. Maps extend from 50°
to 85° latitude (N & S).



Table 4. SMMR instrument characteristics

NHadir angle

Scan-range

Earth incidence angle
Antenna aperture

Dynamic range

Absolute temperature accuracy
RF bandwidth

Scan period

Swath width

Data rate

42°

+ 25°

50.3"

T9em

10-330" K

2° K

250 MH=z

4.096 seconds
T78km

2 Kbits per second

Table 5. SMMR sampling characteristics

Frequency {(GHz) 6.60 10.69 18.00 21.00 37.00

Wavelength (cm) 4.6 2.8 j 1.4 0.8

FOV (km} 144 by 92 88 by 57 53 by 40 45 by 29 26 by 17

Samples per 1] 60 60 60 240

full scan

{15 vertical  (30fvertical for right scan, (60 vertical and
for right 30 horizontal for left secan) 60 horizontal
scan, 30 for both right
horizontal and left scans)
for left
scan)

E————— =
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Table 6. SMMR derived snow and ice parameters

Level II Level III Level III Date
Spatial Spatial Temporal Algorithm
Resolution Resolution Resolution Available Accuracy

Expected

Sea Ice Parameters

Sea ice concentration (%) 30km 25km 3 & 30 days Launch 2-10%
ED;m

Sea ice surface 156km 150km 3 & 30 days !Launch 2" K

temperature (*K)

Multiyear ice fraction(%) 60km 50km 3 days *Launch 10% (add.)

Thin first year ice 60km  50km 3 days *Launch 10% (add.)

fractions (%)

Land Snow Parameters

Snow layer water equivalent 60km 50km 3 & 30 days Unknown -

Dry snow (yes/no) 60km S0km 3 days Launch < 90%
(depends on
terrain)

Snow subsurface 156km 150km 3 & 30 days Unknown -

temperature (°K)

Snow surface

temperature {(°K} 156km 150km 3 days Unknown -

Ice Sheet Parameters

Ice sheet surface 60km 50km 3 & 30 days Unknown -

temperatures (°K)

Snow subsurface 156km 150km 3 & 30 days Unknown -

temperature ("K)

l.7cm a,T, + b, T, (°K) 60km  50km 3 days Ready Exact

2.5cm a,T,  + hzTH{°ﬁ} 87.5km 100km 3 days Ready Exact

*By-product of improving accuracy of sea ice concentration model; availability
date uncertain
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Composite Minimum Brightness and Composite Maximum Temperature Images

Source: U.S. National Oceanic and Atmospheric Administration/National Environmental

Satellite Service (NOAA/NESS)

Contact: Dr. E. Paul McClain

U.5. Department of Commerce
HOAA/NESS/S533

World Weather Building Rm. 810
Washington, D.C. 20233 U.5.A.

(301)y 763-8036
I. Products

Description of products

Satellite multi-day composite images, composite minimum brightness (CMB) and
composite maximum temperature (CMT), are produced for the Northern and Southern
Hemispheres (Polar sectors) at a scale of 1:110,000,000 on a polar stereocgraphic
projection. These have been done since 1974. CMB images are available from
1968. For a list of products and product accuracy and resolution see table 1.
Beginning in 1979, the North Polar sector was replaced by a Northern Hemispheric
sector, covering a much enlarged area. The new composite will cover a 7-day
period and will be updated daily, i.e., the product will be an overlapping 7-day
composite. Visible and IR images for both hemispheres are archived on a single
negative (25.4 by 25.4 om).

Availability of products

Products are retained indefinitely at the Satellite Data Services Division,
World Weather Building, Rm. B10. The cost is $3.25 each.

Contact: Eugene Hoppe
Satellite Data Services Branch
NOAA/National Climatic Center
World Weather Building, Room 606
Washington, D.C. 20233 U.S.A.

Use and application of products

Principal users are the U.S. Navy, operational backup at the Fleet Weather
Facility, Suitland; and for research, G. Wendler (Geophysical Institute,
University of Alaska); W. F. Budd (Arctic Division, Department of Science,
australia); A. L. Gordon ({(Lamont-Doherty Geological Observatory, Columbia
University). The product is also used internally as an operational backup
for the Northern Hemisphere Weekly Snow and Ice Boundary Chart as well as
for research, particularly that related to climate.
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Table 1.

Description of

product

Time period

Time interval

Smallest homogenous

Consistency between maps in the

How consistent between

I

between area that your identification of the minimum maps is the accuracy
successive mapping/digitizing |resolvable areas of the boundaries
products system resolves
under under under under
from to worst typical worst typical
conditions |conditions [conditions conditions
& ] 4
7] v 7]
=l — ]
wlulole u (gD M N "
Slw|8|% ola)8|% . 3 |8
23|88 2l8l8ls| &| & | 8 |3
CHMB
11/20/68 12/14/70 5 days 110 km 55 km X X X
CMB
2/3/71 11/6/72 5 days 110 km 55 km X X X
CMB/
CMT
12/1/74 3/19/78 10 days 110 km 55 km X X
CMB/
CMT
1/1/79 7 days 110 km 55 km ? ? 7
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Figure 1. Northern and Scuthern Hemisphere
Composite Minimum Brightness (CMB) images
for the compositing period 13-17
February 1971,
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Figure 2.

Horth and South Polar (CMB/CMT) sectors for the compositing peried 7-16 March

1975.
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the South Polar sector CMB/CMT

of

Geographic coverage

images from 1974 onwards.

Figure 3.
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Figure 5.

The archive negative format for the Northern Hemisphere.
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II. Data Sources

Data sources and originating agencies

HORA/NESS: Data used are digitized wvisible and thermal IR data from polar
orbiting satellites.

Data accuracy

1. The percentage time of missing data is less than 5% during the indicated
time periods in table 2, but there are some large time gaps.

2. Initial levels of accuracy/resolution of data, i.e., acceptance tests of
the system are described in McClain and Baker (1969).

3. Use of minimum brightness (visible) and/or maximum temperature over 5 to
l0-day compositing periods eliminates or suppresses all but the most
persistent cloudiness.

4. There is no polar night cut-off for thermal data but images based on visibl
data are limited to areas of adeguate solar illumination. Maximum cut-off
is at 52° latitude.

Data consistency

Data sources are occasionally cross-checked with NESS5's Northern Hemisphere
Weekly Snow and Ice Boundary Charts. The consistency in source data is checked
by wisual inspection of images. Consistency checks are generally satisfactory.

Availability of source data

Products are available on 35mm microfilm and as paper prints from the 25.d4cm
archived negative.

Table 2. Type of data/method of collection for data sourcel(s)

Time period Remote sensing system
Sensor Eensor Spectral Other types Resolution
from to platform type region of data of data
wm
11769 | 12/70 | aves'Y | visible 5-day compositing 55kne
period
2/71 11/72 RVCS visible 5-day compositing 55km2
period
12/74 3778 | woaa-3, | sr!? 0.5-0.7 | l0-day compositing 55km2
4, 5 10.5=12.5 period
1/79 5 rrros-N | averr(®) | 0.55-0.90 | 7-day compesiting 55km>
0.725-1.0 | peried
3.55-3.93
10.5-11.5
(1) Advanced Vidicon Camera System
{2) Scanning Radiometer
{3) Advanced Very High Resolution Radiometer
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A Note on the Form and Availability of Satellite Multi-Day Composite Images

E. Paul McClain
National Environmental Satellite Service, NOAA
wWashington, D.C., U.S5.A.

Composite Minimum Brightness (CMB) and Composite Maximum Temperature (CMT) images
have been generated from Earth satellite data for a period of about ten years.

Thiz is being done on an experimental basis as an aid to research into large-scale
snow and ice mapping (Dismachek, 1977; MeClain, 1973 and 1978). Since the

coverage, format, and compositing period have changed over the years, and because
there are gaps in the series as well, the purpose of this note is to provide infor-
mation on these changes in erder to aid a potential user of this information source.
Table 1 lists the periods of awvailability and other information on the various types

of composite images that are available.

Figure 1 is a sample Southern Hemisphere 5-day CME from the 1968-70 period.This is 2n
enlargement made from the 35mm archive negative roll which also contains a number of
multi-day composites. Figure 2 is a sample of Northern and Southern Hemisphere

5-day CMB's from the period 1971-72. This is a contact print from the 25.4cm

archive negative, which also contains 5-day average brightness images for the two
hemispheres. Finally, figure 3 is a sample of 10-day North and South Polar CMB/CMT

gsectors from the 1974-78 period.

The geographic coverage of the composite images for the South Polar sector from 1974
to 1978, which is expected to continue with TIROS5-N, is shown in figure 4. As seen
in table 1, the latest time gap began in March of 1978 when the Scanning Radiometer
on NORA-5 failed. Compeosite images produced from the Advanced Very High Resolution
Radiometer on TIROS-N began early in 1979. Figure 5 enables comparison of the
corresponding CMB/CMT image coverages of the North Polar sector, for the periocd 1374-
78 and the new enlarged Northern Hemisphere sector, beginning with TIROS-N. The for-
mat of the l0-inch archive negative for the new combined Northern Hemisphere and
South Polar CMB/CMT sectors is illustrated in figure 6. The format of the 25.4 cm
archive negative used between 1974 and 1978 differs from this new format in that the
Morth and South Polar CMB and CMT sectors were all the same image size.

All composite images are archived in negative form by NOAA and are available through
the group listed below:

Satellite Data Services Branch
NOAA/National Climatic Center
World Weather Building, Room 606
Washingteon, D.C. 20233, U.5.A.

Telephone: (301) 763-8111

Table 1. Availability of satellite composite images

Type Dates Area Compositing Archive
. Period Frequency Medium
CMB 20 November 1968 to Northern and Southern 5 days# S=-day* 35mm
14 December 1970 Hemisphere 4 4 nega-
tive*
CMB 3 February 1970 to Northern and Southern 5 days S5-day 25.4cm
6 November 1972 Hemisphere nega-
tive
CMB/CMT 1l December 1574 to North and South Polar 10 days daily 25.4cm
15 March 1978 Sectors nega-
tive
cMB/CMT 1 January 1979 Northern Hemisphere 7 days daily 25.4cm
to date and South Polar nega-
Sectors tive

*®
Five-day, and a few ten-day, so-called "augmented resolution” composites were
prodyced during the period from November 1969 through June 1970, and these are
archived as 25.4cm negatives.
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Snow Cover Analysis, MNorthern and Southern Hemispheres

Source: U.S5. Air Force Global Weather Central (AFGWC)

Contact: Major R.C. Woronicz

U.5. Air Force Global Weather Central
Offut Air Force Base

Nebraska 68113

(308) 294-3477

I. Products

Description of products

AFGWC produces Northern and Southern Hemisphere snow cover analyses for 1975
to present. The smallest homogenecus area mapped is 37 by 37km, and the
plotted boundaries are accurate to within 37km. The consistency in the
identification of the minimum resclvable area between maps is fair under worst
conditions and good under typical conditions. Consistency in terms of the
accuracy of plotted boundaries is fair.

Maps are plotted on a gridded data base with a polar stereographic projection
true at 60°. The product is digitized and is available on computer listings
and tape.

Snow depth is given in tenths of inches to a maximum depth of about 100
inches (250cm). Daily snow cover is modeled on a 1/8 mesh grid system
(25nmi{46.3km} between grid points at 60° latitude).

Availability of products

Snow cover analyses are retained indefinitely at the National Climatic
Center in Asheville, North Carolina, and are available on reguest.

II. Data Sources

Data sources and originating agencies

l. AFGWC: DMSP satellite imagery, video sensor in the .4uym to 1.2um band,
with 23km resolution. At any one point, 64 images are obtained over the
time interval mapped.

2. AFGWC: global data base (ground observations) with 5500 observation points
in the Northern Hemisphere and 2200 points in the Southern Hemisphere.
There are 4 ocbservations per day, with wvariable resolution.

3. Fleet Weather Facility

Data accuracy

1. Preferential order of data used: surface observations, climatology,
satellite, ice fields.

2. The procedures used to differentiate between:

a. Cloud and snow surfaces: areas of clear skies and no snow cover are
determined in the automated processing of the DMSP video data (3-dimen-
sional nephanalysis program).

b. Different ages of snow cover: distinguished mainly by surface observa-
tions. If the snow depth increases by more than one inch over 24 hours,
the snow age is reset to zero.

c. Snow thickness: climatological data on snow depth.
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C. Data consistency

Manual guality control is carried out daily.

1. Gross error checks are made with snow analysis from the previous day and
interpretation is checked by using satellite imagery. The analysis is
derived from surface cbservations and climatology and is cross-checked
with a no-snow flag from the processing of the video DMSP data.

2. There are plans to use a quaniitative precipitation forecast {(QPF) and
high resclution temperature fields to determine snowfall at grid points
not influenced by surface observations.

3. Subject to planned evaluation, a snow/cloud discriminator sensor on a
future DMSP platform may be utilized. The spectral interval will be
1.46um-1.6um.

D. Availability of source data

Data are on tape files, 7 track, 800 bpi.

Reference

Luces, S.A.: Hall, 5.J.; Martens, J.D. (1975). The Air Force Snow Cover Analysis
Model. U.S5. Air Force. Global Weather Central. Technical Memorandum 75-=1.
NTIS: AD-AO0L7 942,
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Northern Hemigphere Snow and Ice Conditions

Source: British Meteorological Office, Sea Ice Unit

Contact: R.M. FRowland
Sea Ice Unit, Room RZ15
Meteorological Office
London Road
Bracknell, Berkshire
U.K.

I. Products

A. Description of products

Ice and snow charts are produced for the Northern Hemisphere on a polar stereo-
graphic or BDTU projection at warious scales. BSee tables 1 and 2.

l. Charted features

a. Ice
classes of ice classes of age classes of ice
concentration and type of ice thickness
;}3 E:ﬁiﬁs new in cm from station obser-
4-6 tenths young vations
7-10 tenths first year
Landfast (10 second year
tenths) maltivear
Ni: t:ﬁt;;; {on occasions Nilas or pancake is reported

from land station, ship or aircraft reconnaissance)
1

classes of average classes of ridging
size of floes

Ridged or not ridged

small (20-100m)

medium (100-500m}) classes of melt features

big (500-2000m)

vast (2-10km) ocecasional reports of rotten, flooded or
giant (>10km) puddled ice are received from land stations

and/or aircraft reconnaissance

other features mapped

information on ice of land origin is plotted from ocbjective
reports supplemented by climatological aversages.
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Meteorological Office chart of ice at the end of March 1979.
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Table 1.

Chart archives

United Kingdom Meteorological Office - sea ice data

Freguency Period Chart area Scale Content
Monthly (at the end January 13560 - December 1961 Maps were prepared on a research and development basis for
of each month) varying areas of the North Atlantic and adjacent seas
January 1962 - December 1964 478 130W-60M 125E 1:22M Sea ice, icebergs
35N 55W-45N 20E sea isotherms, degree
days
January 1965 - December 1967 53N 160W-60N 100E l:22M Sea ice, icebergs
35N 65W=-35N 5W gea isotherms, degree
days
January 1968 - to date 458 155W-40N 80E 1:21M Sea ice, icebergs.
358 B5W-30H 15W sea isotherms, degree
days
10-day January 1962 - December 1964 478 130W-60N 125E 1:10M Sea ice, icebergs,
35 55W-45N 20E sea isctherms, degree
days
January 1965 - February 1970 53N 1l60W-60N 100E 1:10M Sea ice, icebergs
35N 65W-35M @ 5W sea isotherms, degree
days
Daily (Monday. January 1966 - January 1968 55N 95W-67H 13E 1:10M Sea ice
Wednesday, Friday) 30N 65W-34N  24W Icebergs
Daily (Tuesday, January 1966 - January 1968 One chart for the follow- 1:6M Sea ice
Thursday, ing three areas
Saturday) 48N 95W-53N 69W Icebergs
408 8T7W-43N 6BW
53N 67W-53N 41W
458 67W-45H 45W
738 40E-66N S52E
55H BE-53N 19E
Daily (Wednesday, 61N 16BW-55N 90E 1:10M Sea ice
Sunday) 61l¥ BlW-55N 20E Icebergs
Daily February 1969 - to date 57 96W-71N T1E l:10M Sea ice
38N 48W-54N 2Z0E Icebergs
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Table 1. United Kingdom Meteorological Office - sea ice data (continued)

Computer archives

Freguency Pariod Chart area Scale Content
Menthly (at the end March 1966 - February 1976 458 155W-40N BOE 1:21M Grid point
of each month) 35N B5W-30M 15W concentrations of sea
ice (1° lat. by 2° long.)
for 1=-3 tenths, 4-6
tenths)and 7=-10 tenths.
Tabulated Data - Sea Ice Index (nmiZ)
Monthly (at the end January 1966 - December 1977 80°W through 1:21M Area concentrations
of each month) Greenwich meridian for 7-10 tenths and "all
to 140° E known ice" derived from
equal areas of 10,000
nmi2/18520km?, By zonal
bands == 1,5" lat. and
to a maximum of 40° long.
Table 2. United Kingdom Meteorological Office - snow cover data
Chart archives
Frequency Period Chart area Scale Content
5-day 1953 - 1961 70M ODE-70N 30E 1:30M World Meteorological
40N O00E-70N 30E Organization (WM0) station
isnow depths (mm)
Semimonthly 1962 - 1970 JON 130W-30N 130E 1:30M WMO station snow depths
oM 50W-20NM 6OE (mm) (excluding WMO
blocks 41-59)
S=-day 1971 - to date 308 130W=-30N 130E 1:30M WMO station snow depths
30N S50W-20N GOE (mm) (excluding WMO
blocks 41-59)
6=-day 1975 = to date 400  10W-40N 170W 1:20M Snow cover analysis
(temperature 20N S50E-20N 130W by wvisual satellite

ceased March 1978)

using minimum brightness



For the sea ice charts, there are also l0-day mean surface pressure maps,
produced every 2 days, and daily positive and negative degree day totals.

b. Snow

reflectivity | snow depth classes
presence or In cm:
absence of | <2, <5
full cover <10, <15

<25, <50

<100, <200

=200

snow charts also describe the state of the ground adjacent to the snow edge,
i.e., more than 50 percent snow cover, frost covered ground, moist, wet;or

dry ground. Also shown are anomalous areas of snow cover, derived from l0-year
mean snow lines for December, January, February, and March, and a 50 percent
probability line for the September, October, November, and April snow lines.

B minimum brightness method is subjectively used to differentiate cloud from
snow over 6-day runs of visible images.

NOAA 4 data were first used in 1975, MNOAA 5 was used until March 1978,
From September 1978, AFGWC satellite visible facsimile pictures have been
used. Tiros "H" will be used when available.

2. Satellite charts have been compared with ground plots as well as with NOAA
satellite chart production. The comparison was favorable.

Availability of products

l. Formats available
a. Listings: original record sheets and computer lists
b. Tape files: 7/9 track tape, B00 or 1600 bpi
¢c. Maps: monthly sea ice maps are available on paper, 46 by 34cm on a scale
of 1:21,597,000. Daily maps are available on paper, 63 by S54cm on a scale
of 1:10,000,000.

2. Currently, only the sea ice normals are digitized, but other data sets could
be.

Use and application of products

1. The products are used for forecasting by the U.K. Long Range Forecasting Unit;
for research, by the University of East Anglia; for transport guestions, by
the U.K. Ship Routing Service.

2. Daily ice maps are distributed to about 50 agencies.

3. Monthly maps are distributed to about &0 agencies.
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II. Data Sources

A. Data scurces and originating agencies
Agency Routine Special
1. 5Satellite observations | U.5. Navy: Fleet Weather Facility, X
Suitland
| Suitlis L —— R — U I—
| 0.8, . = NORAJMESB _____ . .. L. LTI T
| Noxway ___ ____ —————— SNV U . SNV SRS
Canada - Ice Central, Ottawa X
2. Aircraft observations LEEEEEEEEQ _________________________ IS I S
LCUORAR e o i i R TR, <N
U.S. Havy flights originating at i
Keflavik X
3. 5Ship cobservations Telecommunications b4 X
4. Ground observations  Greenland 1 ___ b S I
Shore stations bordering the
Baltic Sea X
5. In the critical season, use is made of radiofax charts transmitted by
Sweden and Finland.
B. Data consistency
Data consistency is considered adequate for areas west of Greenland, but poor
east of Greenland, and in the Barents and Kara Seas.
C. Availability of source data

In general, the sea ice products are based primarily on information derived from
international agencies, particularly Ice Central, Ottawa, Canada, and the U.S.
Wavy Fleet Weather Facility, Suitland, Maryland.

Tunnell, G.A.
of Navigation.

{1968)
Journal, v. 21(

Reference

Synoptic ice maps of the Meteorological Office.

4), p. 439-447.
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Brthern Hemisphere Snow and Ice Boundary Charts and Monthly Mean Snow Cover Chart

U, 5. Mational Oceaniec and Atmospherie Administration/Mational Environ=

fource:

mental Satellite Service
fontact: Mr. M. Matson

U.5. Department of Commerce

NOAA/NESS

World Weather Building, Room 810

Washington, D.C. 20223

(301) 763-8036

I. Products

A. Description of products

NOAA/NESS produces Northern Hemisphere snow and ice boundary charts and Northern
Hemisphere monthly mean snow cover charts on a polar stereographic projection at
1:50,000,000. Charts show areal extent of snow cover. It is possible that in
the future, a change will be made to an egual area projection of the Northern
Hemisphere from the the current polar stereographic. See table 1 for informa-
tion on time periods, accuracy, and resoclution of available products.

Table 1. Description of products
Time |periecd Time interval Smallest homogenous Em within which
between area that your mapping/ plotted snow/ice
successive digitizing system resclves boundaries are
products accurate under
From to under un@er typical
Worst typical conditions
conditions conditions
B, 2 6, 2
11/66 12/70 1 month 0.1x10 km 0.1x10 km + 50 km
1/71 | 12/73 1 month 0.1x10%km? 0.1x10%km? + 50 km
1/74 present| 1 month 0.1x10%km?2 0.1x105km? + 50 km
B. Availability of products

C.

The products are all on 8 1/2 by 11 inch transparent paper overlaid on a polar
stereographic projection base map. Products are retained indefinitely and are
available from NOAA/NESS at above address. There is currently no charge.

Use and application of products

The products are used for climate and snow cover studies at NOAL/NESS (by
M. Matson, C. Berg, D.R. Wiesnet); for climate and snow cover studies by
G. Kukla (Lamont-Doherty Geological Observatory); and for climate modeling
by A. Robock (University of Maryland, Meteorological Department) .

II. Data Sources

Data sources and originating agencies

is compiled from NOAA/

Photo-interpretation
See table 2.

The weekly Northern Hemisphere Snow and Ice Boundary Chart
NESS visible band images from polar-orbiting satellites. 3
methods are used. Data are missing only 1 percent of the time.

Data accuracy

1. Three reflectivity classes are mapped, least, moderately, and most reflective.
The snow and ice boundaries are predetermined and the weekly charts are
averaged to produce the monthly means of these boundaries.
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Table 2.

Satellites and sensors used in mapping Northern Hemisphere snow and ice

cover
Satellite Eensa;I Spectral Subpoint Pericd of operations
band resolution
{um) (km}
ESSA 3 RVCS 0.5-0.75 3.7 October 2, 1966 - October 9, 1968
ESSA 4 APT 0.5-0.75 3.7 January 26, 1967 - December 6, 1967
ESSA 7 AVCS 0.5-0.75 3.7 Rugust 15, 1968 - July 19, 1969
ESSh B APT 0.5-0.75 3.7 December 15, 1968 - March 12, 1976
ESSh 9 AVCS 0.5-0.75 3.7 February 26, 1969 - December 15,1973
ITOS 1 AVCS 0.5-0.75 3.7 January 23, 1970 - June 17, 1971
APT 0.5-0.75 3.7
SR 0.52-0.73 2.7
10.5-12.5 7.4
HOAA 2 VHRER 0.6=-0.75 1-1.9 COctober 15, 1972 - January 30, 1975
10.5=12.5 1-1.9
SR 0.52-0.73 3.7
0.50-0.94"" 3.7
10.5-12.5 7.4
HOoAR 3 VHER 0.6-0.75 1-1.9 October 6, 1973 - present
SR 0.52-0.73 3.7
10.5=12.5 7.4
NOAA 4 VHRER Same as Hovember 15, 1974 - present
NOAR 3
SR Same as
NORA 3
NOAX 5 VHRR 0.6-0.75 1=1.9 July 29, 1976 - present
10.5-12.5 1-1.9
SR | 0.52-0.73 3.7
0.50-0.94 3.7
10.5-12.5 7.4
sEM5-1 VISSE 0.55-0.70 1-7.4 May 17, 1974 - present
(GOES)
10.5-12.5 7.4-14.8

*Camera and sSensors:

AVCS=Advanced Vidicon Camera System; APT=Automatic Picture

Transmissions; SR=5canning Radiometer; VHHR=Very High Resclution Radiometer;
VISSR=Vigible and Infrared Spin Scan Radiometer.

SR - Failed 3/3/74.

* &

"SR - Failed 3/16/78.
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Figure 2.

Mean snowline, February 1976.




2. There has been some problem in standardizing the reflectivity classes as
they are subjectively determined by different analysts. The best
consistency in the reflectivities dates from 1974 to the present.

3. Between the fall and the spring eguinoxes, varying portions of the Worthern
Hemisphere are not analyzed. The maximum extent analyzed, during the
period about the winter solstice, reaches 52°N. During the period of
restricted analysis, areas in the "dark" portion are considered completely
snow and/or ice covered.

C. Data consistency

1. The chart is generally prepared by only one (and usually the same) analyst.
The analyst did change for the period June 1978 to Junea 1979.

2. The data are indirectly checked by Dr. G. Kukla at Lamont-Doherty Geologi-
cal Observatory, Columbia University. (Kukla and Gavin, 1979.)

D. Availability of source data

Data are available as copies of the original analyses. Reproduction costs are

charged.

Contact: Mr. Frank Smigielski
NOAR/NESS
World Weather Building
Room 401

Washington, D.C. 20233
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panish Ice Reconnaissance

Danske Meteoroleogiske Institut

J. Fabricius
Meteorologiske Institut
Lyngbyvej 100

2106 Kgbenhavn @
Denmark

ke information included in this report was summarized from published information
ad interviews.

I. Products

. Description of products

1.

Sea ice conditions have been reported by the Danish Meteorological
Institute since 1885. Records of the ice conditions in the Davis Strait
during the years 1890 to 1894 were published in the reports of the
Institute for 1892 and 1894. In 1895 the work was extended to include
ice conditions between Greenland and Novaya Zemlya.

Sea ice charts were published from 1%00-1956 for the Arctic Seas:
Isforholdene i de Arktiske Have (The State of the Ice in the Arctic Seas)
and from 195/-1964 for the area around Greenland: 1sforholdene i de
Grgnlandske Farvande (The Ice Conditions in the Greenland Waters). In-
formation on the ice charts is summarized from Fabricius (1961) and
Danske Meteorologiske Institut (1971).

Data since 1900 have been published in chart form. A summary is first
given of the ice conditions in the various sections of the waters
navigated, followed by detailed information on the ice conditions in
the following waters:

1) The waters around Novaya Zemlya and Spitsbergen.
2) The Greenland Sea and Denmark Strait.

3} The North Atlantic.

4) Davis Strait, Baffin Bay, Hudson Bay and Strait.
5) Siberian Sea, Bering Sea and Strait, Beaufort Sea.

The text is in English, accompanied by multicolored charts depicting the
ice conditions for the months of April, May, June, July, and August. The
later reports in the 1900-1956 series give information for areas north

of Alaska, the Canadian Arctic Islands, north of Greenland, and in Baffin
Bay, based mainly on American air-reconnaissance. Part of the information
on Denmark Strait was also made available by the U.S. Navy Hydrographic
Office. The later maps do not show information for the Barents Sea,
previously provided by Norwegian sealers and Soviet naval vessels.

Charted features

The series of charts for 1957-1964 was prepared on similar lines to the
U.S5. Naval Oceanographic Qffice ice reconnaissance reports. Wherever
possible, the sizes of the ice floes are indicated by a fraction. The
numerator states the total ice-belt in tenths, while the 3 or 4 ciphers
of the denominator denote (in tenths) the core of (a) slush, brash and
blocks (floes smaller than l0m), (b) small and medium floes (10-1000m
diameter) and (c) giant flces and fields (greater than 1000m). A rela-
tive assessment of the number of bergs is given, although icebergs are
often omitted from the published charts. Place name charts are provided.
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Figure 1. Ige chart for the Arctic produced by the Danske Meteorologiske
Inscituc.
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6. There have been no serial publications since 1965. Several reports have
been prepared for publication for the pericd 1966 to 1975, and these
should be available in 1980.

A major study prepared for commerical interests will be made public in
1982. This is titled Western Ice Investigations. A portion of this
report will consist of a comprehensive tabulation of ice condition
histograms for the periocd 1959 to 1974.

Availability of products

Many of the earlier publications are out of print. For further information,
contact the Dankse Meteorologiske Institut at the above address.

II. Data Sources

Information for the earlier reports was from vessels sailing to the West' Green-
land settlements and alsc from settlement inhabitants. After 1895, information
was collected from all shipping in the North Atlantic, Up to 1917, the Danske
Meteorologiske Institut served as an international center for sea ice data.

Currently ice observers conduct wisual surveys using a Twin Otter aircraft. The
airecraft is egquipped with Omega navigation, search radar, and a photo port for
SLAR. The southern waters off Greenland are flown twice weekly and the east and
west coasts twice monthly in spring and autumn. A helicopter is used for ship
piloting and near shore surveys. 5Sea ice conditions are alsc reported by
passing ships.

Routine maps of sea ice conditions are prepared from the various sources dis-
cussed, as well as the ice charts from Great Britain. The maps are issued in
Faxcom format from Simiutag, South Greenland.

References
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Arctic Sea Ice Data from the Soviet Union

Spurce: World Meteoroleogical Organization

Contact: Arctic and Antarctic Research Institute

Fontanka 34
Leningrad, USSR

I. Products

Description of products

Ice charts for the Soviet Arctic have been prepared since 1937. Current sea
ice charts are issued on a Mercator projection at scales of 1:500,000 to
1:13,000,000. Composite charts are produced every 5 to 10 days on a regular
basis, and 1 to 3 days for areas of intensive navigation.

Charts are transmitted to users by facsimile and mail. The coded sea ice
information concerning navigation in the Baltic Sea is transmitted to users
by radictelegraph.

One to ten-day forecasts of the ice edge position and ice concentration are
produced by Area Centers (see table 1). Thirty-day forecasts are also made
of: dates of ice formation, freeze-over, break-up, and disappearance in bays,
harbors, and in the vicinity of other important sites on the coast.

Availability of products

The 10-day and monthly ice charts are not published. Some sea ice observations
are published as tables in marine hydrological yearbocks. Atlases of sea ice
maps are published as monographs. No further information is available on these
publications at present.

Use and application of products

The main users of the data are:
1. Sea-going cargo vessels, river boats, and fishing boats.
2. Ports and shipbuilding works.

3. vVarious economic institutions and services responsible for operational
activities at sea.

II. Dpata Sources

Data sources and originating agencies

Data collection, processing, and dissemination are carried out by Area Centers
for Hydrometeorology and Control of Natural Environment through hydrometeoro-
logical cbservations and local weather services.
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Table 1. Area centers and their coverage.

Location Sector
Tallinn Baltic Sea
Archangel White Sea and south-eastern Barents Sea
Murmansk Barents Sea, Greenland Sea and North Atlantic
Amderma South-western Kara Sea
Dixon North-eastern Kara Sea
Tiksi Laptev Sea
Paevek East Siberian and Chukchi Seas
Yuzhno-Sakhalinsk South-western Okhotsk Sea, Gulf of Tatary

and Kuril Islands

Petropavlovsk-Kamchatski Eastern Kamchatka Peninsula
Odessa Azov Sea and north-western Black Sea

B. Ground data

1.

all shore stations make daily observations of the following parameters:

a. ice concentration (visual)

b. ice age (visual)

¢. number of ridges (hummocks) (visual)

d. degree of sea ice disintegration (visual)

e. drift direction and velocity (measured)

f. fast ice extent (measured)

g. thickness (measured in fast ice)

h. depth and density of snow on the ice (measured on fast ice)

Ships in the area make 4-hourly observations.

Since 1945, aerial reconnaissance has been used. Currently, visual gir
reconnaissance flights are made every 5 to 10 days. Airborne radar is
used in the Barents, Bering and other arctic sea ice areas.

The above data are supplemented by satellite imagery received at the
Area Centers.

Automatic drifting stations have been deployed in the Arctic since 1953.
Originally only radio beacons sending out position data were in use.
Drifting Automatic Radio-Meteorological Stations (DARMS), transmitting
metecorological data in addition, were introduced in 1957. A description
of the deployment of stations, the DARMS data and their accuracy is given
in Olenicoff (1971}.

Reference

Olenicoff, S5.M., (1971). The Soviet DARMS. AIDJEX Bulletin, no. 7, p. 5-24.
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Spatial and Temporal Variation of Ice in Antarctica

Source: Department of Geography, Ohioc State University

Contact: J.NW. Rayner
103 Administration Building
190 N. Oval Mall
Ohio State University
Columbus, Ohioc 43210
(614) 422-2515

I. Products

Spatial and temporal variations of ice in Antarctica have been mapped for the period
December 1972 to June 1975. Two hundred and nineteen 3-day arrays are used out of
a possible 299 for the pericd. Material is published in 2 volumes:

Rayner, J.N.: Howarth, D.A. (1977) Analysis of the Spatial and Temporal
yariation of the yce in Antarctica, December 1372 - June 1975. Greenbelt,
Maryland, Goddard Space Flight Center.

Volume 1 covers the analysis, and volume 2 the maps and the meridian time series.
The mapping scale is 1:48,000,000 using 293 by 293 cells with a cell side wvarying
from 28-31.5km on a polar sterecgraphic projection.

II. Data Sources

The chief data source was NASA Nimbus 5, 15.5mm band. This uses 3-day averages for
a 293 by 293 rectangular array, tangent at 50°S on a stereographic projection.
Tapes include the number of observations per cell, as well as the average radiation
level, brightness temperature, of each cell.
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Ice Summary and Analysis, Canadian Arctic and Sub-Arctic

Source: Atmospheric Environment Service

Contact: W.E. Markham
Atmospheric Environmental Service
4905 pufferin Street
Downsview, Ontario M3H 5T4
Canada
(416) B67-4727

I. Products
A. Description of products
Table 1. Description and availability of products

Retention hArchive Contact Cos
: t
Name of product Period Location
Historical ice Indefinite | Ottawa W.J. Sowden!
chart Ice Climatology Office
Series A Trebla Building
Series B Ottawa, Ontairo

K1A OH3 Canada
{613) 795-6730

Composite ice
charts (present
ice situation)

A) Eastern sea- Ottawa A.P. Beaton?
board Ice Forecasting about
B) Hudson Bay and Ottawa Central DFE 520
approaches Trebla Building per
C) Eastern Arctic Ottawa Ottawa, Ontario year
and approaches Kla OH3 Canada
D) Western Arctic Ottawa (613) 795-6730

and approaches
For past records: W.J. Sowden

Current ice Indefinite | Ottawa As above
charts. All areas
of Canadian
coastal waters

Ice observers' Indefinte Ottawa As above about
charts. All 51

areas of Canadian PEr
coastal waters year

this product is available for use by interested scientists, but is not suitable
for copying.
IThese products are available upon reguest.
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Historical ice charts have been produced weekly since 1960 at a scale of 1:6
million. Series A covers the Gulf of St. Lawrence and the Eastern Seaboard,
with Hudson Bay added in the period May - November. Series B covers the
Arctic waters, May - October only. Preparation is done several months after
the fact.

Composite ice charts (present ice situaticon) have been produced since 1970
and are done on a scale of 1l:4 million.

a. The Eastern Seaboard is mapped, 1 to 3 times weekly, late December - June.
b. Hudson Bay and Approaches is produced weekly, late June - late November.
c. Eastern Arctic and Approaches is produced weekly, late June - late October.
d. Western Arctic and Approaches is produced weekly, late June - late October.
Current ice charts produced since 1958, and done on a scale of 1:2 million
(earlier data are on microfilm), cover all areas of Canadian coastal water,
and are prepared daily in support of shipping. These charts combine shipboard,
aerial, and satellite data. They include the Eastern Seaboard in winter and
northern areas in summer.

Ice observers charts,produced since 1958 on a scale of 1:2 million and

1.1 million, cowver all Canadian coastal waters,mainly the Eastern seaboard

in winter and northern areas in summer.

Charted features

classes of ice concentra- classes of age classes of average size .
tion and type of floes
Tenths is normal malei-year Division between small
cccasicnally second year floe and loss vs medium
broken only to first wyear floe and greater (this
Very open 1-3 grey white unit changed about 1968)
Open 4-6 grey
Close T7-9/10 Miles

naw
classes of ridging classes of other features mapped

melt features

By light, medium, Same as ridging Rafting, hummocks,
heavy to 1965 (also separate numbers of icebergs
then by tenths puddles, thaw sighted

holes, and

frozen puddles

Basic map scale for observations changed in 1978 from 1:2 million to
l:1 million.
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Availability of products

1. Formats available

a. Listings: ozalid

b. Maps: map scales
charts measure 15

c. Microform: 35 mm

2. Some of the products are digitized and all could be.

copy

vary from 1:1,000,000 to 1:6,000,000.
by 19 inches; other charts are 18 by 22 inches.

microfilm.

II1. Data Sources

Data sources and originating agencies

Composite

5. Other

Agency Routine Special
1. Satellite observations
NOAA-VHRR from HESS X
NOAA-VHRR from AES X X
LANDSAT from ISIS X X
2. Aircraft observations Ice Branch, AES X X
3. Ship cbservations Canadian Coast Guard, X X
Ice Branch, observers
4. Ground cbservations Coastal network, mainly 4
government agencies
Armed Forces Aerial X
Northern Patrols
Canadian Coast Guard X

helicopter surveys =
St. Lawrence River
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ata accuracy

Y. Direct operational use by vessels in ice was employed to determine levels
of accuracy/rescluticn of data.
2. Type of data/method of collection for data source(s).
period Remote sensing system Area coversad
to Sensor Sensor | Spectral
platform type region
B| 1971 | Adrcraft | Visual Observation Eastern Seaboard and Great Lakes
in winter
2| 1977 Aircraft | Visual Observation
Rircraft | Laser
Aircraft | Camera -visual
Adircraft | ART IR
178 - Airecraft | Vvisual Observation
Bircraft | SLAR Eastern Seaboard and Great Lakes
added to X-band in winter
above
fote: Data relay was by teletype message prior to 1965 but then it was changed to
relay from field to Ottawa by telephone facsimile,
2. For the current method of analysis, the data sources used are listed in
preferential corder:
season,/months season/months season/months
Dec. - June July - Sept. Oct. - Nov.
Preferential % time Preferential | % time Preferential % time
order of missing order of missing order of missing
data used data data used data data used data
5 Rerial .
Aerial Observations 30 Obzervatiocns 40 Aerial Observations 50
g ship
Ship reports reports
Satellite
Satellite (NOAA) 40 (HOAR) 40 Satellite (NOAR) 50
Shore
Shore report(s) reports

81




6.

The procedures used to differentiate between:

a. Cloud and ice surfaces: pattern recognition on satellite imagery and
comparison with earlier images and aerial data.

b. Nilas and water: (1) easily wisible from ship and aircraft; (2) LANDSAT
Channel 5 and NOAA IR VHRR at decreasing resolution.

c. Open water and surface melt water: reliance is on aerial and shipboard
data.

d. Different ages of ice cover: (1) SLAR in cold conditions; (2) visual
detection by color and topography.

e. Snow thickness: wvisual description; drifted or percent cover; no thick-
ness reported.

Because of the prevalence of clouds, snow flurries, and the short day, the
last week of October was arbitrarily chosen for the polar night cutoff.

No changes are currently planned in data sources except for expanded use of
SLAR.

hAutomated satellite interpretation is planned for the future.

Data consistency

1.

2.

To assure consistency of interpretation among interpreters, correlation is
made from satellite data to aerial and ship data and vice versa.

Methods used routinely to check for consistency in:
{(a) Source data: inspection flights and contact training of new personnel.
(b} Interpretation: discussion among personnel.

Cross-checks among data sources are always made. Aerial, shipboard, and
satellite data are integrated at Ice Central.
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Horthwatch, Snow and Ice Cover in the Canadian Arctic North of 60°

Yource: Gregory Geoscience Ltd.

Contact: Dr. B. Dey

A.

Gregory Geoscience Ltd.

1750 Courtwood Crescent

Ottawa, Ontario K2C 2B5
Canada

(613) 224-9565

I. Products

Description of products

Gregory Geoscience produced weekly snow and ice maps of the Canadian Arctic,
excluding Quebec and Labrador, from 1974-1977. The maps are on paper (8% by
14 inches) on a Mercator projection at 1:9,000,000 scale.

The smallest homogenous area resolved by the mapping system is not determined
but is estimated to be about lkm? under typical conditions and 10km? under
worst conditions.

Emphasis is on the rate of change of boundaries. Boundaries are thought to

be accurate to within several kilometers under typical conditions. The
consistency between maps in terms of the minimum resoclvable area is fair under
typical conditions and poor under worst conditions. The consistency between
maps in the accuracy of the plotted boundaries is fair.

1. Charted features

Classes of ice concentration Beflectivity

open water »75 percent Snow cover
light pack ice i

heavy pack ice 0=-25 percent sSnow cover
fast ice/sclid pack bare ground

2. BAdditional information mapped includes thawing degree days from
Atmospheric Environment Service (Canada) meteorological data.

Availability of products

l. Northwatch, on 8% by 14 inch paper copy, is available upon reguest for
the cost of reproduction and mailing.

2. The products are not currently digitized, but with difficulty could be.

Use and application of products

The maps are used by several Canadian government departments, as well as
mining companies and local air services for field operations, planning and
logistics.

II. Data Sources

Data sources and originating agencies

l. Satellite observations

a. HNOAR data from Atmospheric Environment Service and Integrated
Satellite Imaging Systems, Ltd. (ISIS).

b. Landsat data from ISIS.

2. Ground observations - standard meteorological observations from AES.
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CURRENT AND FORECANT CUVER UF SNUW ANU LUK
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Ccurrent Cover as of: September 19, 18977.

pPrapared by:

GREGORY GEOSCIENCE LIMITED

1750 Courtwood Crescent

Ottawa, Ont., K2C 2B5

(613) 224-8585
netailed reports and forecasts for specific
locations may be obtained at additional ecost.
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Figure 1. Sample of Gregory Goosclence Limited chart.
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