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1 DETAILED DATA DESCRIPTION

1.1 Overview

The World Glacier Inventory (WGI) contains information for over 130,000 glaciers, or about 85% of
the total estimated number of glaciers. Inventory parameters include geographic location, area,
length, orientation, elevation, and classification. The WGI is based primarily on aerial photographs
and maps with most glaciers having one data entry only. The data set can be viewed as a snapshot
of the glacier distribution in the second half of the 20th century. It is based on the original WGI
(WGMS 1989) from the World Glacier Monitoring Service (WGMS).

There are a number of ways to retrieve the data. You can download the entire database in a single
ASCII text file: wgi_feb2012.csv (39.5 MB). You can search the entire WGI by glacier id, glacier
name, or latitude/longitude (as well as other parameters) using the main Search Inventory

interface. You can also search using the Extract Selected Regions interface.

1.2 Background

The history of systematic glacier monitoring on a large scale began in 1894, with the establishment
of the International Glacier Commission at the 6th International Geological Congress in Zurich,
Switzerland. Over time, observational procedures were standardized and the number of glaciers for
which measurements were available grew. In 1986, the WGMS was established under the
auspices of the United Nations Environment Programme (UNEP) and other international
organizations (Haeberli 1998). WGMS collects measurements of glaciers from organizations
around the world and compiles these regional inventories into one baseline world inventory with the

aim to update it every few decades (the response time for glacier mass balance).

The need for a worldwide inventory of existing perennial ice and snow masses was first considered
during the International Hydrological Decade (IHD) declared by the United Nations Educational,
Scientific, and Cultural Organization (UNESCO) for the period of 1965-1974 (Hoelzle and Trindler
1998, UNESCO 1970). The Temporal Technical Secretariat for the World Glacier Inventory
(TTS/WGI) was established in 1975 to prepare guidelines (Muller et al. 1977, Miller 1978, Scherler
1983, UNESCO 1970) for the compilation of such an inventory and to collect available data sets
from different countries resulting in a status report in the late 1980's (WGMS 1989).

In 1998, WGMS and NSIDC agreed to work together to make the WGI widely available online. The
original WGMS WGI (WGMS 1989) consisted of data from about 25,000 glaciers from North
America, South America, Europe, and New Zealand. NSIDC maintained its own Eurasian Glacier

Inventory of glacier parameters from over 34,000 glaciers in the former Soviet Union and China
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(Bedford and Haggerty, 1996). These data were acquired through a NOAA Environmental Services
Data and Information Management (ESDIM) project. Between 1995 and 1998, NSIDC and WGMS
exchanged files of glacier parameters, with NSIDC providing WGMS with glacier data from China
and the former Soviet Union, and WGMS providing NSIDC with the WGMS WGI data. This version
of the WGI contained data for more than 67,000 glaciers and was made available online at NSIDC
in 1999. In 2012, another update was undertaken by the WGMS that brings the total number of

glacier records to over 130,000.

NSIDC is continuing to work with the WGMS to coordinate any needed corrections or updates for
the WGI. Updates would take the form of corrections or the addition of data from historical
inventories that for some reason had not yet been added to the WGI. This work contributes to the
Global Terrestrial Network for Glaciers (GTN-G).

The WGI documents glaciers as they were at some time in the past. From around the time the
Global Land Ice Measurements from Space (GLIMS) project began, new glacier inventories were
likely to include glacier outlines in the form of shapefiles. See the GLIMS Glacier Database for
more recent information, where inventory parameters, congruent with those in the WGI, are

reported along with each glacier’s shapefile.

1.3 Format

The entire contents of the WGI database are available via HTTPS in a single comma separated

value text file:
e CSV File: wgi_feb2012.csv (39.5 MB).

The file contains one glacier record per line (over 130,000) and 50 fields per record. Fields are
separated by commas and are arranged in the order that they are listed in the Database Field
Descriptions section below. You may also subset the data and search via different fields through

two WGI web interfaces: Search the World Glacier Inventory and Extract Selected Regions.

In addition to the .csv file with the contents of the database, we also provide the contents of the
database as a shapefile for those who use GIS software, as a Generic Mapping Tools (GMT) file
for those familiar with GMT software, and as a KML file for easy viewing in Google Earth or other
virtual globe software. Note: The database field names in these files were abbreviated due to limits
on the length of variables allowed. See a list of the abbreviations in the wgi-db-field-

abbreviation.pdf file.

e Shapefile: wgi_shapefile_feb2012.zip (9 MB)
e GMT File: wgi_feb2012.gmt (46.4 MB)
e KML File: wgi_feb2012.kml (238 MB)
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1.4 Database Field Descriptions

Note: The example used in the description of the fields below is the record for the Grosser
Aletschgletscher (Great Aletsch Glacier) in Switzerland (Glacier ID: CH4N01336026).

Note: Only fields denoted as mandatory have a value stored in them for all glaciers in the database, for
example WGI_GLACIER _ID. Fields not denoted as mandatory may not have entries for some glaciers,
for example GLACIER_NAME.

WGI_GLACIER_ID

Description: A 12-character unique glacier identifier. The ID number is assigned to the glacier as
defined by the WGMS convention that forms the glacier ID number by combining the five following

elements:

e 2-character political unit

e 1-digit continent code

e 4-character drainage code
o 2-digit free position code

e 3-digit local glacier code

No Data Value: Mandatory field; WGMS has replaced any missing digit with zero.
Example: CH4N01336026

POLITICAL_UNIT

Description: 2-character abbreviation for the name of the country or territory in which the glacier is
located. These codes are ISO3166 country codes from the ISO Maintenance Agency for Country
Codes. Table 1 contains the country codes used in the WGI.

No Data Value: Mandatory field

Example: CH
Table 1. Political Unit Abbreviations
Abbreviation | Country/ Abbreviation | Country/ Abbreviation | Country/
Territory Territory Territory
AF AFGHANISTAN | ES SPAIN NZ NEW ZEALAND
AQ ANTARCTICA FR FRANCE PE PERU
AR ARGENTINA GL GREENLAND PK PAKISTAN
AT AUSTRIA GS SOUTH SE SWEDEN
GEORGIA
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Abbreviation | Country/ Abbreviation | Country/ Abbreviation | Country/
Territory Territory Territory
BO BOLIVIA HM HEARD ISLAND | SU USSR
AND
MCDONALD
ISLANDS
BT BHUTAN ID INDONESIA TF FRENCH
SOUTHERN
TERRITORIES
CA CANADA IN INDIA TZ TANZANIA
CH SWITZERLAND | IS ICELAND uG UGANDA
CL CHILE IT ITALY us UNITED
STATES
CN CHINA KE KENYA VE VENEZUELA
CcO COLOMBIA MX MEXICO ZA SOUTH AFRICA
DE GERMANY NO NORWAY ZR ZAIRE
EC ECUADOR NP NEPAL

CONTINENT_CODE

Description: 1-digit code for the continent in which the glacier is located. The six continent codes
used in the database are listed in Table 2.
No Data Value: Mandatory field

Example: 4

Table 2. Continent Codes

Code Continent

South America

North America including Greenland

Africa

Europe

Asia

New Zealand and Antarctic Islands

N | o | gl |lw|IN|-

Antarctica

DRAINAGE_CODE

Description: 4-character drainage basin code in which the glacier is located. "The study area must
then be divided and subdivided into drainage basins of first-order (A-Z), second-order (0-9), third-
order (0-9) and, if necessary, fourth-order (A-Z), see supplement Identification" (Mdller et al. 1977).
According to WGMS 1989 the fourth-order digit of the drainage code may also be (0-9).
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No Data Value: Mandatory field; WGMS has replaced any missing digit with zero.
Example: NO13

FREE_POSITION_CODE

Description: 2-digit identification numbers freely chosen by the investigator, usually used as
logical continuation of the DRAINAGE_CODE.

No Data Value: Mandatory field; WGMS has replaced any missing digit with zero.

Example: 36

LOCAL_GLACIER_CODE

Description: 3-digit local glacier code freely chosen by the investigator, usually used as logical
continuation of the DRAINAGE_CODE and FREE_POSITION_CODE

No Data Value: Mandatory field; WGMS has replaced any missing digit with zero.

Example: 026

GLACIER_NAME

Description: 30-character name of the glacier. "If a name is too long a meaningful abbreviation of
it should be entered. The spelling of the name must be in the Latin alphabet and may consist only
of the following characters: ABCDEFGHIJKLMNOPQRSTUVWXY Z"(Miller et al.
1977). Note: If necessary, the name can be abbreviated; in which case the full name is given in the
REMARKS field.

No Data Value: Null

Example: ALETSCHGL. GR.

LAT

Description: The latitude of the glacier in decimal degrees North or South; up to 7 digits. Positive
values indicate the Northern Hemisphere and negative values indicate the Southern Hemisphere.
Latitude is given to a maximum precision of 4 decimal places."The point on the glacier whose
coordinates are given should be in the upper part of the ablation area, in the main stream and
sufficiently high so as not to be lost if the glacier retreats" (Muller et al. 1977).

No Data Value: Mandatory field

Example: 46.5012

LON

Description: The longitude of the glacier in decimal degrees East or West; up to 7 digits. Positive
values indicate east of the zero meridian and negative values indicate west of the zero meridian.

Longitude is given to a maximum precision of 4 decimal places.
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No Data Value: Mandatory field
Example: 8.039

EASTING

Description: Easting of local coordinate in UTM or other nationally determined format, up to 9
digits. Format is described in the COORDINATE_DESCRIPTION field.

No Data Value: Null

Example: 646000

NORTHING

Description: Northing of local coordinates in UTM or other nationally determined format, up to 9
digits. Format is described in the COORDINATE_DESCRIPTION field.

No Data Value: Null

Example: 150000

COORDINATE_DESCRIPTION

Description: Datum and projection or type of other formats can be given here (UTM zone, name of
coordinate system, etc.), up to 50 characters.
No Data Value: Null

Example: Swiss Coordinate System

NUM_BASINS

Description: The number of basins a glacier drains into, 1-digit integer. According to Miller et al
(1977), "An ice mass will often drain into several drainage basins (treated as separate units of the
identification code) but cannot be split into separate units. The total number of drainage basins
should be given in this field, e.g. 1 for one drainage basin. For identification purposes, however, the
ice mass should be assigned to the drainage basin which contains the largest portion of the surface
area."

No Data Value: Null

Example: 1

TOPO_YEAR

Description: The 4-digit year of the topographic map used for measurements of glacier elevation.
Note: If more than one topographic map was used, the most relevant year is recorded in this field;
and the others used are recorded in the REMARKS field.

No Data Value: Null

Example: 1969
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TOPO_SCALE

Description: The scale of the topographic map used for measurements of glacier parameters, up
to 7 digits. The values in this field are filled in as the reciprocal of the scale (1:25000 for the
example below). Note: If more than one topographic map was used, the most relevant scale is
recorded here; and the others used are recorded in the REMARKS field.

No Data Value: Null

Example: 25000

PHOTO_YEAR

Description: The 4-digit year of the photograph used for measurements of glacier parameters.
Note: If more than one photograph were used, the most relevant year is recorded here; and the
others used are recorded in the REMARKS field. In general, the glaciers outlines; and hence, the
values for area and length; were determined from aerial photographs, so we recommend using the
PHOTO_YEAR for glacier area values. However, the elevation information usually comes from
topographic maps, so TOPO_YEAR should be used for elevation values.

No Data Value: Null

Example: 1973

MAX_ELEV

Description: Maximum elevation of the highest point of the glacier in meters above sea level, up to
4 digits.

No Data Value: Null

Example: 4140

MEAN_ELEV

Description: The mean elevation is the altitude of the contour line, in meters above sea level, that
halves the area of the glacier, up to 4 digits.

No Data Value: Null

Example: 3140

MIN_ELEV

Description: The minimum elevation of the lowest point of the glacier in meters above sea level,
up to 4 digits.

No Data Value: Null

Example: 1520
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MIN_ELEV_EXP

Description: Minimum elevation exposed is the altitude of the lowest point of the total surface area
of the glacier, in meters above sea level, that is not covered with coarse stone material, up to 4
digits.

No Data Value: Null

Example: 1720

MEAN_ELEV_ACC

Description: Mean elevation accumulation is the altitude of the contour line, in meters above sea
level, that halves the accumulation area of the glacier, up to 4 digits.
No Data Value: Null

Example: Null

MEAN_ELEV_ABL

Description: Mean elevation ablation is the altitude of the contour line, in meters above sea level,
that halves the ablation area of the glacier, up to 4 digits.
No Data Value: Null

Example: Null

PRIMARY_CLASS

Description: A 1-digit code that describes the primary classification of the glacier. The codes are
described in Table 3.
No Data Value: Null

Example: 5
Table 3. Primary Class Codes
Code | Name Description
0 Miscellaneous Any type not listed below.
1 Continental Ice | Inundates areas of continental size.
Sheet
2 Ice Field Ice masses of the sheet or blanket type with a thickness that is
insufficient to obscure the subsurface topography.
Ice Cap Dome-shaped ice masses with radial flow.
4 Outlet Glacier Drains an ice sheet, ice field, or ice cap, usually of valley glacier
form; the catchment area may not be easily defined.
5 Valley Glacier Flows down a valley; the catchment area is well defined.

National Snow and Ice Data Center Page 9 of 38
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Code | Name Description
6 Mountain Cirque, niche type, crater type, or hanging glacier; also includes ice
Glacier aprons and groups of small units.
7 Glacieret and Small ice masses of indefinite shape in hollows, river beds, or on
Snowfield protected slopes that have developed from snow drift, avalanches,
and/or particularly heavy accumulation in certain years. Usually no
marked flow pattern is visible; and it has been in existence for at
least two consecutive years.

8 Ice Shelf Floating ice sheet of considerable thickness attached to a coast
nourished by a glacier or glaciers; snow accumulation on its surface
or bottom freezing.

9 Rock Glacier Lava-stream-like debris mass containing ice in several possible
forms and moving slowly downslope.

FORM

Description: A 1-digit code that describes the form of the glacier. Table 4 describes the glacier

form codes.
No Data Value: Null

Example: 1
Table 4. Glacier Form Codes

Code | Name Description

0 Miscellaneous Any type not listed below.

1 Compound Two or more individual valley glaciers issuing from tributary valleys

Basins and coalescing (Fig. 1a).
2 Compound Two or more individual accumulation basins feeding one glacier
Basin system (Fig. 1b).
Simple Basin Single accumulation area (Fig. 1c).
Cirque Occupies a separate, rounded, steep-walled recess which has
formed on a mountain side (Fig. 1d).

5 Niche Small glacier in a V-shaped gully or depression on a mountain slope
(Fig. 1e); generally more common than genetically further-developed
cirque glacier.

Crater Ocecurring in extinct or dormant volcanic craters.

7 Ice Apron Irregular, usually thin ice mass which adheres to mountain slopes or
ridges.

8 Group A number of similar ice masses occurring in close proximity to one
another but are too small to be assessed individually.

9 Remnant Inactive, usually small ice masses left by a receding glacier.

National Snow and Ice Data Center
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b 2o

FRONTAL_CHAR

Figure 1. Glacier Forms. Muller et al (1977).

Description: A 1-digit code that describes the frontal characteristics of the glacier. Table 5 lists the

frontal characteristic codes.
No Data Value: Null

Example: 0

Table 5. Frontal Characteristic Codes

Code | Name Description

0 Miscellaneous | Any type not listed below.

1 Piedmont Ice field formed on a lowland area by lateral expansion of one or
coalescence of several glaciers (Fig. 2a, 2b).

2 Expanded Lobe or fan formed where the lower portion of the glacier leaves the

Foot confining wall of a valley and extends on to a less restricted and more
level surface (Fig. 2c).

3 Lobed Part of an ice sheet or ice cap, disqualified as an outlet glacier (Fig.
2d).

4 Calving Terminus of a glacier sufficiently extending into sea or lake water to
produce icebergs; includes- for this inventory- dry land ice calving
which would be recognizable from the "lowest glacier elevation."

5 Confluent Coalescing, non-contributing (Fig. 2e).

6 Irregular, mainly clean ice (mountain or valley glaciers).

7 Irregular, mainly debris-covered (mountain or valley glaciers).

8 Single lobe, mainly clean ice (mountain or valley glaciers).

9 Single lobe, mainly debris-covered (mountain or valley glaciers).
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Figure 2. Glacier Frontal Characteristics. Muller et al (1977).

LONGI_PROFILE

Description: A 1-digit code that describes the longitudinal profile of the glacier. Table 6 describes

the codes.
No Data Value: Null
Example: 4
Table 6. Longitudinal Profile Codes
Code | Name Description
0 Miscellaneous | Any type not listed below.
1 Even/Regular | Includes the regular or slightly irregular and stepped longitudinal
profile.
2 Hanging Perched on a steep mountain side, or in some cases issuing from a
steep hanging valley.
3 Cascading Descending in a series of marked steps with some crevasses and
sA@racs.
4 Ice Fall A glacier with a considerable drop in the longitudinal profile at one
point causing heavily broken surface.
5 Interrupted Glacier that breaks off over a cliff and reconstitutes below.

SOURCE_NOURISH

Description: 1-digit code that describes the source of nourishment for the glacier. Table 7 lists the
source nourishment codes.
No Data Value: Null

Example: 1

National Snow and Ice Data Center Page 12 of 38
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Table 7. Source Nourishment Codes

Code Name

0 Unknown

1 Snow

2 Avalanches

3 Superimposed ice

TONGUE_ACTIVITY

Description: A 1-digit code that describes the activity of the tongue of the glacier. Table 8 lists the

tongue activity codes.
No Data Value: Null

Example: 1

MORAINES1

Table 8. Tongue Activity Codes

Code Name

Uncertain

Marked retreat

Slight retreat

Stationary

Slight advance

Marked advance

Possible surge

Known surge

O N |~ |W N[~ |O

Oscillating

Description: 1-digit code that refers to moraines in contact with the present-day glacier. Table 9

describes the moraine codes.

No Data Value: Null

Example: 2

Table 9. Moraine Codes

Code Name

0 No moraines

1 Terminal moraines

2 Lateral and/or medial moraine
3 Push moraine

National Snow and Ice Data Center
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Code Name

Combination of 1 and 2

Combination of 1 and 3

Combination of 2 and 3

Combination of 1, 2, and 3

Debris, uncertain if morainic

© ([0 |N |0 (0>

Moraines, type uncertain or not listed

MORAINES2

Description: A 1-digit code that refers to moraines farther downstream of the glacier. Table 9
describes the moraine codes.
No Data Value: Null

Example: 2

PERIOD_ACTIVITY_START

Description: 4-digit start year of the period for which the tongue activity was assessed. Note: If the
period for which the tongue activity was assessed is shorter than one year, this year will be
recorded in both fields PERIOD_ACTIVITY_START and PERIOD_ACTIVITY_END.

No Data Value: Null

Example: 1972

PERIOD_ACTIVITY_END

Description: 4-digit end year of the period for which the tongue activity was assessed. Note: If the
period for which the tongue activity was assessed is shorter than one year, this year will be
recorded in both fields PERIOD_ACTIVITY_START and PERIOD_ACTIVITY_END.

No Data Value: Null

Example: 1972

SNOW_LINE_ELEV

Description: Altitude of the snow line of the glacier in meters above sea level, up to 4-digits. Note:
The glacier data from the former Soviet Union often uses an estimation technique to calculate the
snowline. The type of technique used is recorded in the REMARKS field.

No Data Value: Null

Example: Null

National Snow and Ice Data Center Page 14 of 38
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SNOW_LINE_ACY

Description: 1-digit snow line accuracy rating. Table 10 lists the rating values.
No Data Value: Null

Example: Null

Table 10. Snow Line Accuracy Ratings

Rating Accuracy (meters)
1 0-25

2 25-50

3 50-100

4 100 - 200

5 > 200

SNOW_LINE_DATE

Description: 8-digit date of observation of the snowline of the form YYYYMMDD where YYYY is
the 4-digit year, MM is the 2-digit month, and DD is the 2-digit day of month. If part or all of the date
is missing, that missing parts are filled with 9's. Note: Snow line elevation is the altitude of the
transient snowline at the end of the ablation season or, in most cases and for practical reasons, at
the time the photograph was taken.

No Data Value: 99999999

Example: 99999999

MEAN_DEPTH

Description: The physical depth of the glacier in meters, up to 4 digits. Note I: Mean depth is only
be given if actually measured (for instance by drilling or radio-echo soundings). Note II: Many of the
values in this field were estimated using a thickness-area relation (Miller et al. 1997 and Miiller et
al. 1976).

No Data Value: Null

Example: Null

DEPTH_ACY

Description: 1-digit depth accuracy rating. Table 11 lists the depth accuracy ratings and their
values.
No Data Value: Null

Example: Null
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Table 11. Depth Accuracy Ratings

Rating Accuracy (%)
1 0-5

2 5-10

3 10-20

4 20-30

5 >30

TOTAL_AREA

Description: The total area of the glacier in a horizontal projection in square kilometers, up to 6
digits.

No Data Value: Null

Example: 86.76

AREA_ACY

Description: 1-digit area accuracy rating of the total area. Table 12 lists the area accuracy ratings
and their values.

No Data Value: Null

Example: 1

Table 12. Area Accuracy Ratings

Rating Accuracy (%)
1 0-5

2 5-10

3 10-15

4 15-30

5 >30

AREA_IN_STATE

Description: The total area of the glacier that resides in the political state concerned in a
horizontal projection in square kilometers, up to 6 digits.

No Data Value: Null

Example: 86.76

National Snow and Ice Data Center Page 16 of 38
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AREA_EXP

Description: The area of the exposed ice of the glacier in a horizontal projection in square
kilometers, up to 6 digits

No Data Value: Null

Example: 80.86

MEAN_WIDTH

Description: The mean width of the glacier in a horizontal projection in kilometers, up to 4 digits.
No Data Value: Null
Example: 1.2

MEAN_LENGTH

Description: Mean length of the glacier in a horizontal projection in kilometers, up to 4 digits.
No Data Value: Null
Example: 22.6

MAX_LENGTH

Description: Maximum length of the glacier in kilometers measured along the most important
flowline in a horizontal projection, up to 4 digits.

No Data Value: Null

Example: 24.7

MAX_LENGTH_EXP

Description: Maximum length, in kilometers, of the exposed ice of the glacier in a horizontal
projection, up to 4 digits.

No Data Value: Null

Example: 22.3

MAX_LENGTH_ABL

Description: Maximum length, in kilometers, of the ablation area of the glacier in a horizontal
projection, up to 4 digits.
No Data Value: Null

Example: Null
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ORIENTATION_ACC

Description: The 1- to 2-character main orientation of the accumulation area using the 8 cardinal
points: N, NW, W, SW, S, SE, E, and NE.

No Data Value: Null

Example: SE

ORIENTATION_ABL

Description:The 1- to 2-character main orientation of the ablation area using the 8 cardinal points:
N, NW, W, SW, S, SE, E, and NE.

No Data Value: Null

Example: S

DATA_CONTRIBUTOR

Description: The institution or persons who contributed the data to NSIDC, up to 255 characters.
For full references see Table 13.

No Data Value: Mandatory field

Example: Cogley (2008), from WGMS and NSIDC (1989, updated 2009) based on WGMS (various

regions)

REMARKS

Description: Any important information or comments not included in the other fields above are
given here, up to 255 characters.
No Data Value: Null

Example: Null

1.5 Spatial Coverage

This data set covers the following approximate geospatial area:

Northern and Southern Hemispheres:
Southernmost Latitude: 71.66° S
Northernmost Latitude: 89.30° N
Westernmost Longitude: 179.92° W
Easternmost Longitude: 179.68° E
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1.6 Temporal Coverage

This data set covers the years 1900 to 2003 with a median year of 1972. The WGl is based
primarily on aerial photographs and maps with most glaciers having one data entry only. The data

set can be viewed as a snapshot of the glacier distribution in the second half of the 20th century.

1.7 Parameter or Variable

The main parameters of this data set are the following glacial parameters:

e Geographic location (latitude/longitude)

e Area (total)

e Length (mean and max)

e Width (mean)

e Elevation (minimum, mean, and maximum)
e Glacier classification and form

e Orientation

e Ablation and accumulation area

For a full list, see section 1.4 Database Field Descriptions of this document.

2 SOFTWARE AND TOOLS

2.1 Get Data

2.1.1 Downloading the Entire Database

The entire WGI database output to a comma separated value text file can be obtained via HTTPS
at https://noaadata.apps.nsidc.org/NOAA/G01130/.

2.1.2 Using the Search Interface

There are two different search interfaces for the WGI. To search the entire glacier inventory by
entering a keyword or words, entering latitude/longitude, or select one or more inventory
parameters, use the Search the World Glacier Inventory interface. To search by a desired location

name (for example, New Zealand), use the Extract Selected Regions interface.

The default output for the entire inventory interface includes glacier number, glacier name, lat/lon,
total area, mean elevation, and primary classification. You can choose to include everything from
each parameter by selecting ALL or you can display only a selection of available fields. Note that

selecting the ALL option for any parameter overrides any other selections for that parameter.
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The results are displayed in your Web browser as comma-delimited ASCII text. A blank space
between commas indicates a missing value. To save the output data to a file, you can do a File -->

Save as command in most web browsers.

Search tips for inventory search

e You must select at least one input parameter.

e Queries for glaciers in Caucasus will return only those glaciers in the Caucasus that drain
to the Black Sea or to the Caspian Sea.

e In the query result, missing data may be by indicated by a blank (null).

e Queries on the glacier number or glacier name are not case sensitive. Wild-cards are not
allowed in searches.

e For the String Search, the search will return anything that contains the characters entered
into the search box. For instance, if you type "ice" the search will return records containing
"ice," but it will also return such terms as Monticello, Price, Erpice, Icefall, and Carnicero.

e To extract all the information about glaciers for a specific country, enter the country code
and continent code in the glacier number search box. For instance, the string CH4 will
return all the records for Switzerland. Alternatively, you can use the Extract Selected
Regions interface.

e Note that the output form shows the database query that was generated from your input
and may not exactly match the terms that you entered.

e If you are building your query using the "Extract Data for Selected Regions" form, you can
select more than one region. The largest geographic region selected in each area takes
precedence over any subregions selected from the same area.

¢ In Longitude/Latitude Searches, 0 is not a valid input.

Search tips for region search

e When you choose a continent, the top of the output format form tells you what continent
you selected, but when you choose a region, the top of the output form lists the subregions

within that region.

3 DATA ACQUISITION AND PROCESSING

3.1 Data Acquisition Methods

This data set has been compiled with the help of numerous scientists and institutions from all over
the world. A detailed summary of the sources is given in the status report from 1988 (WGMS
1989). The Data Contributors are listed in Table 13 and changes in the contributors through time

are noted in section 4.2.1 Update History of this document.
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Table 13. Data Contributors

Abbreviation

Full Detail on Data Source

1-WGMS

Cogley (2008) from WGMS and NSIDC (1989, updated 2009) based
on WGMS (various regions)

2-Institute of
Geography, Russian
Academy of Science

Cogley (2008) from WGMS and NSIDC (1989, updated 2009) based
on Institute of Geography, Russian Academy of Science, Moscow
(U.S.S.R.; Eurasian Glacier Inventory)

3-WDC-Glaciology,
Lanzhou (CAREERI
and Chen)

Cogley (2008) from WGMS and NSIDC (1989, updated 2009) based
on WDC-Glaciology, Lanzhou (China; Eurasian Glacier Inventory)
originally from CAREERI and X. Chen. [Note: This is a subset of the
original 2007 CAREERI update that were corrected based on Cogley
(2008). The rest of the CAREERI data can be found under data
contributor "7-WDC-Glaciology, Lanzhou (CAREERI)."]

4-University of Alaska,
Fairbanks

Cogley (2008) from WGMS and NSIDC (1989, updated 2009) based
on University of Alaska, Fairbanks (glacier in southern Alaska)

5-Weidick

Cogley (2008) from WGMS and NSIDC (1989, updated 2009) based
on Weidick et al. 1992 (southwestern Greenland)

6-Bhagat/Mool/Sah

Cogley (2008) based on Bhagat et al. 2004 (Himachal Pradesh) and
Mool et al. 2001a, b, 2004, 2005 (Nepal, Buthan, Pakistan, Indus)
and Sah et al. 2005 (Uttarakhand )

7-WDC-Glaciology,
Lanzhou (CAREERI)

Cogley (2008) based on WDC-Glaciology, Lanzhou (China,
Arunachal Pradesh) originally from CAREERI.

8-Garin

Cogley (2008) based on Garin 1987 (northern Chile)

9-Hagen

Cogley (2008) based on Hagen et al. 1993 (Svalbard, Jan Mayen )

10-Trent University

Cogley (2008) based on Trent University (Scott, Peter |, S Shetlands,
S Orkneys, Bouvet, Heard, Ballenys )

11-Holdgate and Baker

Cogley (2008) from Trent University based on Holdgate and Baker
1979 (S Sandwich Is)

12-Langenegger and
Verwoerd

Cogley (2008) from Trent University based on Langenegger and
Verwoerd 1971 (Marion |)

13-Institut
Géographique National

Cogley (2008) from Trent University based on Institut Géographique
National 1967 (Kerguelen)

14-Trent University

Cogley (2008) based on Trent University (Canada: eastern Yukon,
N.W.T., Melville |, Labrador)

15-U.S. Geological
Survey, Tacoma

Cogley (2008) based on U.S. Geological Survey, Tacoma (Brooks
Range, Alaska)

16-Ames

Cogley (2008) based on Ames et al. 1988 (southern Peru)

17-Kaul

Cogley (2008) based on Kaul 1999 (India: Kashmir, Himachal
Pradesh (part), Sikkim)

18-Katalog Lednikow
SSSR

Cogley (2008) based on Katalog Lednikow SSSR (U.S.S.R.; parts
not in source 2)
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Abbreviation Full Detail on Data Source

19-Sedov Cogley (2008) based on Sedov 1997 (Tajgonos Peninsula,
northeastern Siberia)

20-Gellatly Cogley (2008) based on Gellatly et al. 1994 (Abruzzi, Italy)

21-WGMS 1993 Cogley (2008) based on WGMS 1993 (Germany)

22-Lorenzo/White Cogley (2008) based on Lorenzo 1964 and White 2002 (Mexico)

23-Allison and Peterson | Cogley (2008) based on Allison and Peterson 1988 (Indonesia)

24-Aniya Cogley (2008) based on Aniya 1998 (South Patagonian Ice Field,
Patagonia)

25-Aniya Cogley (2008) based on Aniya et al. 1996 (North Patagonia Ice Field,
Patagonia)

26-Casassa Cogley (2008) based on Casassa et al. 2002 (Cordova Peninsula,

Isla Riesco, Patagonia)

27-Rivera and Casassa | Cogley (2008) based on Rivera and Casassa 2004 (South Patagonia
Ice Field, Patagonia)

28-Bertone Cogley (2008) based on Bertone 1960 (part of Argentinian
Patagonia)

29-Fernandez Cogley (2008) based on Fernandez et al. 2005 (Minchinmavida
volcano, Patagonia)

30-Schneider Cogley (2008) based on Schneider et al. 2005, 2007 (Mufoz
Gamero Peninsula, Patagonia)

31-Calkin Cogley (2008) based on Calkin et al. 1998 (Kigluaik Mountains,
Alaska)

32-Trent University Cogley (2008) from Trent University (Canada: Baffin | and Bylot I)

33-WGMS WGMS and NSIDC (1989, updated 2009) based on WGMS (south of
Northern Patagonian Ice Field; Yukon)

34-CEAZA WGMS and NSIDC (1989, updated 2009) based on CEAZA (central
Chile)

35-University of Alaska, | WGMS and NSIDC (1989, updated 2009) based on University of

Fairbanks Alaska, Fairbanks, Echelmeyer / Valentine (Kenai Peninusla ,
Alaska)

36-Sigurdsson/Arendt Radi¢ and Hock 2010 based on the Icelandic Inventory provided by
O. Sigurdsson and Arendt et al. 2002 (Iceland, Alaska)

37-Rau Rau et al. 2004 (Antarctic Peninsula)

3.2 Quality Assessment

Data obtained from WGMS prior to 1999 were subjected to plausibility checks at WGMS. Errors

uncovered during the plausibility check were printed out and sent to the individual data collectors
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for review. The data collectors are responsible for the accuracy of their submission (Hoelzle and
Trindler, 1998). NSIDC checked data received from X. Chen (for glaciers in China) and V.
Kotlyakov (for glaciers in the former Soviet Union) for impossible values that might indicate
digitizing errors. These records were corrected or removed. The data set may have records that
are irregular but not impossible. For example, glacier CN5Y812B0008 has a frontal characteristic
value that indicates calving. Though the glacier's high altitude might indicate an error in the

classification, calving into a small lake is not impossible.

In 1999, prior to publishing the data as part of its online catalog, NSIDC checked data quality.
General checks were applied to all fields and included ensuring that data were recorded in a
consistent manner. Field-specific checks included ensuring that maximum lengths, minimum
lengths, and mean lengths were accurate in relation to each other (the maximum exceeds the
mean which exceeds minimum), that maximum and minimum elevations of glaciers and snowlines
were appropriate for their location, and that total areas and ablation areas were accurate in relation
to each other (ablation area must be less than total area). NSIDC asked the data contributor about
incorrect data values. Data that were corrected on recommendation from data contributors are
indicated in the glacier quality field. After these checks took place, data for glaciers in China and
the former Soviet Union were sent to WGMS for incorporation into later versions of the WGMS

database.

In 2012, WGMS and NSIDC performed a major overhaul of the WGI database (see section 4.2.1
Update History). We added records, quality checked data, and revised documentation. This version
(WGMS and NSIDC, 1989, updated 2012) includes additional data compiled from Rau et al.
(2004), Cogley (2008), and Radi and Hock (2010). A major part of the data records (see sources 1
to 32 in Table 13) have undergone detailed checks and corrections by Cogley (2008). Records
from sources 33 to 37 (see Table 13) were directly compiled from these sources, and all data

records have been checked and adjusted to the present revised documentation.

Note: Some regional or national inventories use a slightly different coding scheme (for example
source 18, Cogley (2008) based on Katalog Lednikow SSSR, Nr. 18 in Table 13). The glacier ID
numbers assigned by former Soviet Union (FSU) catalogues (Catalog of USSR Glaciers) diverge

from the WGMS protocol. The numbering scheme for the FSU glaciers is as follows:

e 2-character country code

e 1-character continent code

e 1-character basin code

e 2-character volume code

e 1-character issue code

e 2-character part code

e 3-character local glacier code
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For instance, for the glacier ID SU5T09101001, the SU is the country code (Soviet Union), the 5 is
the continent code (Asia), the T is the drainage basin code, the 09101 refers to volume 9, issue 1,

part 1 of the Catalogue of USSR Glaciers, and the 001 is a local glacier code.

3.2.1 Update History

January 2012

This is a major update of the WGI database. The update was undertaken by the WGMS to add
more glaciers and to improve database consistency; it is based on Cogley (2008). The WGMS
merged the Cogley (2008) inventory with WGMS and NSIDC (1989, updated 2009) inventory and
added two other data sets, to make a more complete inventory. NSIDC brought the database into

our system, completely replacing the old database. The following major improvements were made:

e More than 25,000 glacier records added, increasing the number from 107,009 to 132,890.

e Added latitude and longitude information to all records. Previously, approximately 12,400
records did not have lat/lon values associated with them.

e Standardized the mandatory glacier ID to 12 digits. Previously, the glacier ID was not
consistent; approximately 15,300 records had ID's that ranged from 9 to 14 digits.

e Almost doubled the glacial area covered from 240,000 km? to 470,000 km?. Major regions
added include: the Yukon, Baffin Island, Greenland, Iceland, Central Andes, South
Patagonia, Antarctic Islands, and the Antarctic Peninsula.

e Two new data sets added:

o Radi¢ and Hock 2010: Iceland and Alaska
o Rau et al. 2004: Antarctic Peninsula

o Now contains almost 85% of total estimated number of glaciers and ice caps in the world
and about 70% of the total estimated area covered by glaciers and ice caps (cf. Dyurgerov
and Meier 2005).

e Database field additions, deletions, and changes

o Added fields: REMARKS
o Deleted fields: MORPHOLOGIC_TYPE, DATE_RECEIVED, DATE_ADDED, and
DATE_PUBLISHED
o Renamed/Changed fields:
= GLACIER_NUM is now WGI_GLACIER_ID
= RIVER_BASIN broken up into CONTINENT_CODE and
DRAINAGE_CODE
= COUNTRY_CODE changed to POLITICAL_UNIT
= COORDINATES is now three fields: EASTING, NORTHING, and
COORDINATE_DESCRIPTION
= PERIOD_ACTIVITY broken up into PERIOD_ACTIVITY_START and
PERIOD_ACTIVITY_END

During this update, the database stored at NSIDC was reformatted to be more like the original

guidelines of Mdller et al. (1977). The database contains 50 fields stored in two tables:
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o A static table containing all of the mandatory fields: wgi_glacier_id, political_unit,
continent_code, drainage_code, free_position_code, local_glacier_code, glacier_name, lat,
lon, easting, northing, and coordinate_description.

e A variable table that contains glacier statistics and information that is comprised of all other
fields not listed above in the static table.

These two tables are linked via the primary key, wgi_glacier_id.

In addition, the Data Contributor Search dropdown on the WGI Search Interface was updated to
more specific. Previously, there were seven data contributors; and now these have been broken

down into 37 groups. Table 14 describes the mapping from the previous seven contributors to the

new schema.
Table 14. Data Contributor Mappings
Previous Data Contributor Name New Data Contributor Name
(prior to 2012)
CEAZA 34-CEAZA
CAREERI, Lanzhou, China. Che/Wu** 7-WDC-Glaciology, Lanzhou
(CAREERI)
Institute of Geography, Russian Academy of Science. 2-Institute of Geography, Russian
Chernova Academy of Science
Institute of Geography, Russian Academy of Science. 2-Institute of Geography, Russian
Kotlyakov/Kunakhovitch Academy of Science
U. of Alaska-Fairbanks, Echelmeyer/Valentine 35-University of Alaska, Fairbanks
WDC-Glaciology, Lanhzou. Chen** 3-WDC-Glaciology, Lanzhou
(CAREERI and Chen)
WGMS 1-WGMS

**Note:The original 43 records from the data contributor "WDC-Glaciology, Lanhzou. Chen" have
been merged into the data contributor "3-WDC-Glaciology, Lanzhou (CAREERI and Chen)" that
contains over 12,000 records. To access just those 43 original records from X. Chen, you must
select "3-WDC-Glaciology, Lanzhou (CAREERI and Chen)" from the data contributors and then, in
the results returned, search for the glacier IDs in the file original-chen-data-ids.txt. Further, two
glacier IDs from the original Chen data set were updated to reflect changes in glacier naming
schema. These were CN5Y4243C006 and CN5Y472A0013 which were changed to
CN5Y424D0006 and CN5Y742A0013, respectively. In addition, approximately 12,000 records from
the 2007 CAREERI data set were corrected based on Cogley (2008) and were split between two
contributors: "7-WDC-Glaciology, Lanzhou (CAREERI)" and "3-WDC-Glaciology, Lanzhou
(CAREERI and Chen)." To get all of the CARREERI data, you must do two searches, one for each

contributor mentioned previously.

National Snow and Ice Data Center Page 25 of 38

nsidc.org


https://nsidc.org/
https://nsidc.org/data/glacier_inventory/query.html
https://noaadata.apps.nsidc.org/NOAA/G01130/original-chen-data-ids.txt

USER GUIDE: World Glacier Inventory, Version 1

July 2010

In July 2010, some errant lat/lon values were discovered. The values that formerly appeared as -
10165.6500 and 10165.6500 were determined to be missing data values. They are now displayed
in the ASCII search interface output as blank spaces between commas in the lat and lon columns.

Approximately 24,000 values were affected.
December 2009

In December 2009, NSIDC changed all of the -9999 values (which indicate a missing value) in the
ASCII search interface output to a blank space between commas. Before making the change, the
NOAA@NSIDC team discussed it with a scientist at NSIDC and also with a scientist at the World
Glacier Monitoring Service to ensure that the change would have a minimal impact (if any at all) on
users who have already downloaded the data. The original WGMS database did not contain -9999

values.

Also in December, incorrect values for the Topographic Scale were noticed in the database.
Occasionally, these values were listed as "1:-99990". After some investigation, it was determined
that these values indicate missing data, so they are now displayed as a blank space between

commas in the ASCII search interface output.
June 2009

In June of 2009, 157 glaciers from the Huasco Catchment in Chile were added to the database.
These were provided by CEAZA. The elevation ranges were obtained from Chilean topographical
maps (1955 aerophotogrammetrical restitution). The glacier areas and lengths were taken from
ASTER data.

March 2008

In March of 2008, the World Glacier Inventory Extract Selected Regions interface and maps were
updated.

November 2007

In November 2007, 46,394 glaciers from the Chinese glacier inventory were supplied to NSIDC by
Dr. Tao Che. Many had contributed to this data collection, including Dr. Xin Li and Mr. Lizong Wu.
The data were retrieved from the book titled "Chinese Glacier Information System, Chinese Edition"
(Wu and Li 2004). T. Che provided a file listing the regions covered by this update. These regions
include Ertix He (Kara Irtysh), Yellow River, Yangtze River, Lancang Jiang, Nu Jiang, Ganga River,

Indus River, Central Asian Drainage Basin, Eastern Asian Drainage Basin, and the Tibet Drainage
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Basin. To see the direct mapping between codes in the Glacier ID and the regions they represent,
see the files first.txt, second.ixt, third.txt, fourth.txt, and fifth.txt in the HTTPS directory:
https://noaadata.apps.nsidc.org/NOAA/G01130/nov2007_update/.

Of the 46,394 glaciers that T. Che provided to NSIDC, 34,254 glaciers were added to the World
Glacier Inventory and the other 12,140 glaciers replaced existing glacier entries in the database.
Many corrections were applied to the data. The file glacier_replaced_ids.ixt provides a list of
Glacier IDs that were replaced. Note: the orginal 43 Chinese glaciers from the first release of the
WGI still remain from the original Chinese glacier inventory under data provider "WDC-Glaciology,
Lanhzou. Chen." To access the new Chinese data from this update, go to the WGI Search
interface and select "CAREERI, Lanzhou, China. Che/Wu" from the Data Contributor Search pull-
down menu. Note: As of July 2012, the data contributor titles were updated. To see a mapping of

the old titles to the new ones, see Table 14.

NSIDC performed a basic quality check on the new Chinese glacier inventory. B. Raup identified
and corrected five coordinates that were incorrect, wrote a script to convert the coordinates from
degrees and minutes to decimal degrees, and identified inconsistencies with certain coordinates
based on a visual assessment using a map. For example, the Glacier ID CN50282A0448 contains
latitude (20.228) and longitude (95.83017) coordinates that are most likely too far south to be in the
Chinese glacier inventory. The bulleted list below shows changes made at NSIDC to the original

data given to us by T. Che:

e For alist of changes we made at NSIDC per recommendations by B. Raup, see the file
chinese_outliers_and_corrections.txt.

e Forthe snow_line_date column, we changed two-digit values to four-digit values, but we
kept O values. For example, 80 was changed to 1980.

e L. Ballagh reformatted the data to facilitate input to the database and separated the six-
digit GLA_CLASS field into these six corresponding fields: primary classification, form,
frontal characteristic, longitudinal profile, major source of nourishment and tongue activity.

e The data contained a two-digit field for moraines. L. Ballagh separated the two-digit field
into a one-digit moraines1 field and a one-digit moraines2 field.

e Blank fields were converted to -9999 by I. Wang (NSIDC) in the database.

Users will notice that some columns contain multiple values. For example, there may be one, two,
or three years listed in the topographic year field. According to Mr. Wu, "There are only one
reference data in a five-level glacier catchment, and if a glacier catchment uses different (two or
more) reference data, there will be multiple values." We interpret this to mean that there is a many

to many relationship between glaciers and the reference data (maps).

Note that some fields given to us by T. Che were not added to the WGI database because they are

not valid WGI fields. For example, Ice Volume is not a valid WGl field. In addition to the WGI
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update, glacier outlines were also provided and these outlines are now available through the Global

Land Ice Measurements from Space (GLIMS) Glacier Database interface.
August 2007

In August 2007, the database was updated with data from Lyudmila Chernova. Between 2002 and
2004, NSIDC corresponded with L. Chernova concerning errors in glacier IDs that she had
identified in glaciers from Volume 13 of the approximately 80 volume set Catalog of USSR
Glaciers. These glaciers had the drainage basin incorrect, with A where X should have been. She
provided corrected glacier IDs, which were fixed in the database in August 2007. A complete list of
the 368 corrected glacier IDs is available in the text file 20070815 _corrected_glacier_ids.ixt. A map
of the former Soviet Union regions (fsu_regions.pdf) provided by L. Chernova provides data users
with a view of the different regions. The map visually shows how regions 5A and 5X differ

geographically.

L. Chernova also noted that glaciers from Vol. 15 Issue 1 Chapters 5, 6, 7 and 8, and Vol. 15 Issue
2 Chapter 1 were missing from the WGI as well as glaciers from Vol. 14 Issue 3 Chapter 9; Vol. 13
Issue 2 Chapter 5; and Vol. 16 Issue 2 Chapter 2. L. Chernova provided NSIDC with the missing
data, which were added to the database in August 2007.

The data files from L. Chernova included a six-digit Classification Code field (for example, 650100).
These codes relate to four one-digit WGl fields and to one newly added two-digit Morphologic Type
field. The Classification Code field was added to the database (August 2007) and only contains
values for data provided by L. Chernova. Using the six-digit example above, the first two-digit value
corresponds to the Morphologic Type (65) and the following four fields correspond to Frontal
Characteristic (0), Longitudinal Profile (1), Major Source of Nourishment (0) and Tongue Activity

(0). Table 15 shows the relationship between morphological types and their description.

Table 15. Morphological Type Description

Morphologic Type | Morphological Description
36 slope glacier

37 flat summit glacier

51 dendritic

52 compound

53 valley

63 corrie valley

64 corrie

65 hanging

75 niche
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76 crater

77 ice apron

Some of the records supplied by L. Chernova have a glacier name with one, two, or three digits

that correspond to the last digits of the glacier ID.

L. Chernova followed the descriptions in this document for the orientation of the accumulation and
orientation of the ablation fields. These values are provided in degrees rather than direction (for
example, 360 versus N). Other data contributors provide values for these two fields using direction
rather than degree. To convert between degrees and direction (per L. Chernova's description): 360
=N,90=E, 180 =S, 270 = W, 45 = NE, and so forth.

Records from L. Chernova listed area accuracy as a range (for example, 10%-20%). Since the
area accuracy field is generally a single number in the WGI database, we converted this to a single
value by taking the mean (for example, 12.5, based on the 10%-15% range). A precision in
estimating area accuracy is not implied by the precision of this statistic. We thank lan Evans for

reformatting the data files provided by L. Chernova.

February 2007

In February 2007, a user informed NSIDC that a glacier with an area of 5360 square kilometers
does not exist in the Pamirs. The total area field for glacier number SU5X14319097 was changed
from 5360 to -9999 (the missing value).

January 2004

In January 2004, a user notified NSIDC about probable errors in the WGI orientation fields. It was
found that the Soviet Union Glacier Inventory and data from China had errors in the Orientation
Ablation and Orientation Accumulation fields of the database. Specifically, glaciers with a country
code of CN (for China) and SU (for Russia) had east and west reversed. We corrected these fields
by swapping E and W, NE and NW, and SE and SW. The glacier Orientation Ablation and
Orientation Accumulation fields have been corrected and the data have been reloaded as of 05
May 2005.

March 2003

In March 2003, NSIDC discovered discrepancies between glacier locations in the online WGI
database and glaciers in the WGMS database. The locations for the glaciers in the WGI at NSIDC
had errors with a magnitude of 0.005 degrees or approximately 500 m. We hypothesize that the
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differences were due to a rounding error that occurred during a database migration in September

2001. The glacier locations have been corrected as of 15 March 2003.
May 2001

In 2001, former Soviet Union data were found to contain corrupted geodetic coordinate data as a
result of a mistake in processing that took place at NSIDC. In detail, data were corrupted when the
latitude/longitude coordinates for the glaciers between +33.00 and +181.17 degrees longitude and
between +33.00 and +81.85 degrees latitude were converted twice from degrees-minutes format to
decimal degree format in the process of putting the data in the database. The ASCII text file of the
whole database, wgi06102009.dat, contained uncorrupted data in decimal degree format for these
particular glaciers, while the coordinates for the rest of the glaciers were in degrees-minutes
format. Both the ASCII file of the entire database and the data in the Web-accessible database
have been corrected as of 04 May 2001. They contain only decimal degree formatted

latitude/longitude data.
1999

In 1998, WGMS and NSIDC agreed to work together to make the WGI widely available online, and
in 1999, NSIDC published the WGI as part of its NOAA-supported collection.
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