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These data can be used in a geographic information system (G S) for any
nunber of purposes such as assessing wildlife habitat, water quality,
pesticide runoff, land use change, etc. The State data sets are provided
with a 300 neter buffer beyond the State border to faciliate conbining
the State files into |arger regions.

The user nust have a firm understandi ng of how the datasets were conpil ed
the resulting Iimtations of these data. The National Land Cover Dataset
conpiled from Landsat satellite TMinmagery (circa 1992) with a spati al
resol ution of 30 meters and suppl enmented by various ancillary data (where
avai l abl e). The analysis and interpretation of the satellite i magery was
conducted using very large, sonetines nulti-state inage nosaics (i.e. up
18 Landsat scenes). Using a relatively small nunber of aerial photographs

"ground truth', the thematic interpretations were necessarily conducted

a spatially-broad perspective. Furthernore, the accuracy assessnents (see
bel ow) correspond to 'federal regions' which are groupings of contiguous

st ates.

| evel .

Thus, the reliability of the data is greatest at the state or nulti-state
The statistical accuracy of the data is known only for the region
| mportant Caution Advisory

Wth this in mnd, users are cautioned to carefully scrutinize the data to
see if they are of sufficient reliability before attenpting to use the

dat aset for larger-scale or local analyses. This evaluation rmust be made
renmenmbering that the NLCD represents conditions in the early 1990s.

The Montana portion of the NLCD was created as part of |and cover napping
activities for Federal Region VIII that includes the States

of North Dakota, South Dakota, Woni ng, Mntana, U ah, and Col orado.

The NLCD cl assification contains 21 different |and cover

categories with a spatial resolution of 30 neters. The NLCD was produced
as a cooperative effort between the U S. Geol ogi cal Survey (USGS) and the
U. S. Environnental Protection Agency (US EPA) to produce a consistent,

| and cover data |layer for the contermi nous U S. using early 1990s Landsat



themati c nmapper (TM data purchased by the Multi-resolution Land

Characterization (MRLC) Consortium The MRLC Consortiumis a partnership
of federal agencies that produce or use |land cover data. Partners include

the USGS (National Mapping, Biological Resources, and Water Resources

Divisions), US EPA, the U S. Forest Service, and the National Cceanic and

At nospheric Admi nistration.

Pur pose
The main objective of this project was to generate a generalized
and nationally consistent |and cover data |layer for the entire
conterm nous United States. These data can be used as a layer in
a geographic information system (A S) for any nunber of purposes
such assessing wildlife habitat, water quality and pesticide runoff,
| and use change, etc.

Suppl erent al _| nformati on:
The | and cover data files are provided as a 'Geo-TIFF' . The land cover
data sets are single band raster inmages. The X/ Y corner coordinates
(projection coordi nates, center of pixel)
for Montana are:
Upper Left Corner: -1498260/3044730 neters,
Lower Right Corner: -595290/2471940 neters.

Ti me_Period_of Content:

Ti me_Period I nformation:

Range_of _Dat es/ Ti nmes:
Begi nni ng_Date: 1986

Endi ng_Date: 1993
Current ness_Reference: ground condition
St at us:
Progress: Conplete
Mai nt enance_and_Updat e_Frequency: As needed
Spati al _Domai n:
Boundi ng_Coor di nat es:
West _Boundi ng_Coordi nate: -116. 365
East Boundi ng_Coordi nate: -103.570
Nort h_Boundi ng_Coor di nate: 48. 958
Sout h_Boundi ng_Coor di nat e; 45. 022
Keywor ds:
Thene:
Thene_Keyword_Thesaur us: None
Thene_Keyword: Land Use/ Land Cover
Thene_Keyword: Land Managemnent
Thene_Keyword: Land Resources
Thene_Keyword: EDC
Thene_Keyword: EPA
Thene_Keyword: ERGCS
Thene_Keyword: | nagery
Thene_Keyword: Land Characterization
Thene_Keyword: Land Cover
Thene_Keyword: Landsat
Thene_Keyword: MRLC
Thene_Keyword: Renpte Sensing
Thene_Keyword: Satellite
Thene_Keywor d: Space | nagi ng
Thene_Keyword: USGS
Pl ace:
Pl ace_Keywor d_Thesaur us:
U S. Departnment of Commerce, 1977, Countries, dependencies, areas



of special sovereignty, and their principal adnministrative divisions
(Federal Information Processing Standard 10-3):Washi ngton, D.C.
National Institute of Standards and Technol ogy.
Pl ace_Keyword: North Anerica
Pl ace_Keyword: United States of Anerica
Pl ace:
Pl ace_Keywor d_Thesaur us:
U S. Department of Commerce, 1987, Codes for the identification of
the States, the District of Colunbia, and the outlying areas of the
United States and associ ated areas Federal Infornmation Processing
Standard 5-20; Washington, D.C., National Institute of Standards
and Technol ogy.
Pl ace_Keywor d: Montana
Pl ace_Keyword: M
Access_Constraints: None.
Use_Constraints:
None. Acknow edgenment of the U.S. Geol ogi cal Survey woul d be
appreciated in products derived fromthese data.
Poi nt _of Cont act:
Contact I nformation:
Contact _Organi zation_Primary:
Cont act _Organi zati on
U S. Geol ogi cal Survey
ERCS Data Center
Contact _Position: Customer Services Representative
Cont act _Addr ess:
Address_Type: mmiling and physical address
Address: U.S. Geol ogi cal Survey, EROS Data Center
City: Sioux Falls
State_or_Province: SD
Post al _Code: 57198
Country: USA
Cont act _Voi ce_Tel ephone: (605) 594-6151
Contact _TDD/ TTY_Tel ephone: (605) 594-6933
Cont act _Facsi ni | e_Tel ephone: (605) 594-6589
Contact _El ectronic_Mil _Address: CUSTSERV@DCMAI L. CR. USGS. GOV
Data_Set Credit:
This work was performed by the Raytheon STX Corporation under
U S. Geol ogical Survey Contract 1434-92-C 40004.
Data_Quality Information:
Attribute_ Accuracy:
Attribute_Accuracy_Report:
An accuracy assessnent is done on all NLCD on a Federal Region basis
following a revision cycle that incorporates feedback from MRLC
Consortium partners and affiliated users. The accuracy assessnents
are conducted by private sector vendors under contract to the USEPA
A protocol has been established by the USGS and USEPA that incorporates
a two-stage, geographically stratified cluster sanpling plan (Zhu et
al ., 1999)utilizing National Aerial Photography Program ( NAPP)
phot ographs as the sanmpling frane and the basic sanpling unit. In
this design a NAPP photograph is defined as a 1st stage or prinmary
sanpling unit (PSU), and a sanpled pixel within each PSU is treated
as a 2nd stage or secondary sanpling unit (SSU)

PSU s are selected froma sanpling grid based on NAPP flight-Iines and
photo centers, each grid cell nmeasures 15 X 15 (mi nutes of
| atitude/l ongi tude) and consists of 32 NHAP phot ographs. A geographically



stratified randomsanpling is perforned with 1 NAPP photo bei ng randomy
sel ected fromeach cell (geographic strata), if a sanpled photo falls
out side of the regional boundary it is not used. Second stage sanpling
i s acconplished by selecting SSU s (pixels) within each PSU (NAPP phot 0)
to provide the actual locations for the reference |and cover
classification.

The SSU s are nmanually interpreted and misclassification errors are
estimated and described using a traditional error matrix as well as a
nunber of other inmportant neasures including the overall proportion of
pi xels correctly classified, user's and producer's accuracies, and

om ssi on and conmi ssion error probabilities.

At the tine of CD rel ease (Spring 2001), the accuracy assessment was not

conplete. For the Region VIII accuracy assessnent please check the NLCD
Website: http://edcww. usgs. gov/ prograns/| ccp/ natllandcover. html .

The accuracy assessnent numbers will be posted there around Fall, 2001
The biggest concern for this area of Region VIII is bel ow

Both irrigated and dryland agriculture are practiced in this
region. |In the dryland areas snall grains precomninate; fields

are classifed as fallow when there is no evidence of visible
vegetation indicating a prescribed alternation between croppi ng
and tillage. Crop types in the irrigated areas were

difficult to reliably distinguish; rowcrops are likely to be under
represented where no field observations or other ancillary

i nformati on was i ncorporated.

Logi cal _Consi stency_Report:

An unsupervised classification algorithmwas used to classify the
nosai cked nultiple leaf-off TM scenes. Aerial photographs were
used to interpret and | abel classes into | and cover categories and
ancillary data sources resolved the class confusion. Further |and
cover information fromleaf-on TM data, NW data, and other sources
were incorporated to refine and augnent the "basic" classification

Conpl et eness_Report: Al photo-interpretable data are mapped.
Posi ti onal _Accuracy:

Hori zont al _Positional Accuracy:
Hori zontal Positional Accuracy_ Report:
Each Landsat Thenatic Mapper inmage used to create the NLCD was
precision terrain-corrected using 3-arc-second digital terrain
el evation data (DTED), and georegistered using ground contro
points. This resulted in a root nean square registration error
of less than 1 pixel (30 neters).

Li neage:

Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_ Form renpote sensing inage
Publ i cation_I nfornmation:
Publ i cati on_Pl ace:



Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 034/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_Informtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19890619
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmgel
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is detern ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nfornmation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 034/029
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19890619
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge2
Source_Contri buti on:
The i mage provides the base from which
the land cover classification is determ ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote sensing inage
Publ i cation_I nfornmation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 035/026
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:



Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19950619
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage3
Source_Contri bution:
The i mage provides the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 035/027
Type_of Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920610
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage4d
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her_Citation_Details: Path/Row 035/028
Type_of Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920610
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage5
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.



Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 035/029
Type_of Source Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920610
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge6
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is detern ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation Details: Path/Row 036/026
Type_of Source Media: raster digital data
Source_Ti ne_Peri od_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19910615
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge7
Source_Contri buti on:
The i mage provided the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown



Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote sensing inage
Publ i cation_I nformtion:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 036/ 027
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880606
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage8
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 036/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19890609
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage9
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformtion:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center



O her _Citation_Details: Path/Row 036/029
Type_of Source_Media: raster digital data
Source_Ti ne_Peri od_of Content:

Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19910615
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmgel0
Source_Contri bution:
The i mage provides the base from which the
| and cover classification is deterni ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center

Publ i cati on_Dat e: unknown

Title: Landsat TM scene

Ceospatial _Data_Presentation_Form renpote sensing inage

Publ i cation_I nformation:

Publ i cati on_Pl ace:
Si oux Falls, SD 57198
USA

Publ i sher: ERCS Data Center

O her _Citation _Details: Path/ Row 037/026
Type_of Source_Media: raster digital data
Source_Tine_Period_of Content:

Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19870611
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: imgell
Source_Contri bution:
The i mage provdes the base from which the
| and cover classification is deternined.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center

Publ i cati on_Dat e: unknown

Title: Landsat TM scene

Ceospatial _Data_Presentation_Form renpote sensing inage

Publ i cation_I nformation:

Publ i cati on_Pl ace:
Si oux Falls, SD 57198
USA

Publ i sher: ERCS Data Center

O her _Citation _Details: Path/Row 037/027
Type_of Source_Media: raster digital data
Source_Ti ne_Peri od_of Content:

Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930510
Source_Current ness_Reference: ground condition



Source_Citation_Abbreviation: inmgel2
Source_Contri buti on:
The i mage provides the base from which the
| and cover classification is detern ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 037/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930510
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmgel3
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is detern ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nfornmation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 037/029
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880528
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmageld
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:



Originator:
U. S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her_Citation_Details: Path/Row 038/ 026
Type_of _Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880627
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmagelb
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_ Presentation_Form renpte sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her_Citation_Details: Path/Row 038/ 027
Type_of Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880526
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmagel6
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:



Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 038/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19890630
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmgel?
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 038/029
Type_of Source Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860530
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmgel8
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 039/026
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:



Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Dat e: 19880604
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmagel9
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformtion:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her_Citation_Details: Path/Row 039/027
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Dat e: 19880604
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage20
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 039/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Dat e: 19880604
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge2l
Source_Contri bution:
The i mage provi des the base from which the



| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_ Presentation_Form renpote sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Si oux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 039/029
Type_of Source_Media: raster digital data
Source_Tine_Peri od_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920505
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmge22
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is detern ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_ Presentation_Form renpote sensing inage
Publ i cation_I nfornmation:
Publ i cati on_Pl ace:
Si oux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation _Details: Path/Row 040/ 026
Type_of Source_Media: raster digital data
Source_Ti ne_Peri od_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860528
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmge23
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center



Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 040/ 027
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860528
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage24
Source_Contri buti on:
The i mage provides the base from which the
| and cover classification is detern ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: ERCS Data Center
O her _Citation_Details: Path/Row 040/ 028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860528
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage25
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA



Publ i sher: ERCS Data Center
O her_Citation_Details: Path/Row 040/ 029
Type_of Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860613
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage26
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpte-sensing inage
Series_Informtion:
Publ i cation_I nformtion:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation_Details: Path/Row 041/026
Type_of Source Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19860609
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: imnmge27
Source_Contri buti on:
The i mage provides the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 041/027
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:



Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920503
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage28
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformtion:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation _Details: Path/Row 041/028
Type_of Source Media: raster digital data
Source_Tine_Peri od_of Content:
Ti me_Period_ I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880524
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge29
Source_Contri buti on:
The i mage provides the base fromwhich the [ and cover
classification is determ ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation _Details: Path/Row 042/026
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19880524
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge30



Source_Contri bution:
The i mage provides the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198
Publ i sher:
ERCS Data Center
U S. Geol ogi cal Survey
O her_Citation_Details: Path/Row 042/ 027
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920909
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge3l
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogi cal Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publication_Pl ace: Sioux Falls, SD
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation _Details: Path/Row 034/028
Type_of Source_Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930809
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmge32
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage



Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
QO her_Citation_Details: Path/Row 034/029
Type_of _Source_Medi a: renote-sensing i mage
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930809
Sour ce_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage33
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 035/026
Type_of Source Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930816
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge34
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 035/027
Type_of Source_Media: raster digital inmge
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:



Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930816
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage35
Source_Contri bution:
The i mage provides the base from which
the Iand cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 035/028
Type_of Source_Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930816
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmge36
Source_Contri bution:
The i mage provides the base fromwhich the | and
cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Citation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nfornmation:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 035/029
Type_of Source Media: digital raster data
Source_Ti ne_Peri od_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930816
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge37
Source_Contri buti on:
The i mage provi des the base from which the
| and cover classification is deternned.
Source_I nfornmation:
Source_Citation:



Ctation_Informtion:
Oiginator: U S. Geol ogi cal Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her_Citation_Details: Path/Row 036/ 026
Type_of Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930807
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage38
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation _Details: Path/Row 036/027
Type_of _Source_Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930807
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmge39
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogi cal Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form raster digital data
Publ i cation_I nformation:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198



USA
Publ i sher: U.S. Geol ogi cal Survey
O her_Citation_Details: Path/Row 036/ 028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930807
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmaged40
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Oiginator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation_Details: Path/Row 036/029
Type_of Source Media: raster digital data
Source_Ti ne_Peri od_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920804
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge4l
Source_Contri buti on:
The i mage provides the base from which
the land cover classification is determ ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publication_I nformtion:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation Details: Path/Row 037/026
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:



Si ngl e_Dat e/ Ti ne:
Cal endar _Dat e: 19930814
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage42
Source_Contri bution:
The i mage provides the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
USA
Publ i sher: U.S. Geol ogi cal Survey
O her_Citation_Details: Path/Row 037/027
Type_of Source Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930814
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage43
Source_Contri bution:
The i mage provides the base fromwhich the | and
cover classification is determ ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Originator:
U S. Geol ogi cal Survey
ERCS Data Center
Publ i cati on_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformtion:
Publ i cation_Pl ace:
ERCS Data Center
Sioux Falls, SD 57198
Publ i sher: U.S. Geol ogi cal Survey
O her _Citation_Details: Path/Row 037/028
Type_of Source Media: raster digital data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930814
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmaged44
Source_Contri bution:
The i mage provides the base from



whi ch the |land cover classification is determ ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cation_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198
Publ i sher: U.S. Geol ogi cal Survey
O her_Citation_Details: Path/Row 037/029
Type_of _Source_Medi a: renote-sensing i mage
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920928
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmaged4b
Source_Contri bution:
The i mage provides the base from which
the Iand cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Si oux Falls, SD 57198
USA
Publ i sher:
ERCS Data Center
U S. Geol ogi cal Survey
O her _Citation_Details: Path/Row 038/ 026
Type_of Source_Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930922
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage46
Source_Contri bution:
The i mage provi des the base from which the
| and cover classfication is determ ned.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Si oux Falls, SD 47198



USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation _Details: Path/Row 038/027
Type_of Source Media: raster digital data
Source_Tine_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930922
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmge47
Source_Contri buti on:
The i mage provides the base fromwhich the | and
cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Date: unknown
Title: Landsat TM scene
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Ceol ogical Survey
ERCS Data Center
O her _Citation _Details: Path/Row 038/028
Type_of Source Media: digital raster data
Source_Ti ne_Peri od_of Content:
Ti me_Period I nformtion:
Si ngl e_Dat e/ Ti ne:

Cal endar _Date: 19930922
Source_Citation_Abbreviation: inmage48
Source_Contri buti on:

The i mage provi des the base from which the
| and cover classification is deternined.
Source_I nfornmation:
Source_Citation:
Citation_Informtion:
Oiginator: U S. Geol ogi cal Survey
Publ i cation_Date: unknown
Title: Landsat TM Scene
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cati on_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her _Citation _Details: Path/Row 038/029
Type_of Source Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_Informtion:



Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930922
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage49
Source_Contri bution:
The i mage provides the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publ i cation_Pl ace:
Sioux Falls, SD 57198
USA
Publ i sher:
U S. Geol ogi cal Survey
ERCS Data Center
O her_Citation_Details: Path/Row 039/026
Type_of Source_Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920910
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage50
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data Presentation Form digital raster data
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198 USA
Publ i sher: U.S. Geol ogi cal Survey, ERCS Data Center
O her_Citation_Details: Path/Row 039/027
Type_of Source Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920809
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage51
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogi cal Survey



Publ i cati on_Date: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentati on_Form renote-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198 USA
Publ i sher: U.S. Geol ogi cal Survey, ERCS Data Center
QO her_Citation_Details: Path/Row 039/028
Type_of Source_Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920809
Source_Current ness_Reference: ground condition
Source_Citation_Abbreviation: inmage52
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198 USA
Publ i sher: U.S. Geol ogi cal Survey, ERCS Data Center
O her_Citation_Details: Path/Row 039/029
Type_of Source_Medi a:
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920809
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage53
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Information:
Oiginator: U S. Geol ogi cal Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198 USA
Publ i sher: U.S. Geol ogi cal Survey, ERCS Data Center
O her _Citation_Details: Path/Row 040/ 026
Type_of Source Media: digital raster data
Source_Ti ne_Period_of Content:
Ti me_Period I nformation:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19930819
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage54
Source_Contri buti on:



The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nformati on:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogical Survey
Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
Publ i cation_I nformation:
Publication_Place: Sioux Falls, SD 57198 USA
Publ i sher: U.S. Geol ogi cal Survey, ERCS Data Center
O her_Citation_Details: Path/Row 040/ 027
Type_of Source_Medi a:
Source_Ti ne_Period_of Content:
Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Dat e: 19880720
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage55
Source_Contri bution:
The i mage provides the base fromwhich thte
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
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Ti me_Period_I nformati on:
Si ngl e_Dat e/ Ti ne:
Cal endar _Date: 19920713
Source_Currentness_Reference: ground condition
Source_Citation_Abbreviation: inmage57
Source_Contri bution:
The i mage provi des the base from which the
| and cover classification is determn ned.
Source_I nfornmation:
Source_Citation:
Ctation_Informtion:
Oiginator: U S. Geol ogi cal Survey
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Publ i cati on_Dat e: unknown
Title: Landsat TM i nage
Ceospatial _Data_Presentation_Form renpte-sensing inage
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Land Cover Characterization:

The project is being carried out on the basis of 10 Federal Regions
that make up the contermnous United States; each region is conprised
of multiple states; each region is processed in subregional units

that are limted to the area covered by no nore than 18 Landsat TM
scenes. The general NLCD procedure is to: (1) npsaic subregional TM
scenes and cl assify them using an unsupervi sed clustering al gorithm

(2) interpret and | abel the clusters/classes using aerial photographs
as reference data, (3) resolve the |abeling of confused clusters/classes
using the appropriate ancillary data source(s), and (4) incorporate

| and cover information fromother data sets and perform manual edits to
augrment and refine the "basic" classification devel oped above.

Two seasonal ly distinct TM nbsai cs are produced, a |eaves-on version
(sunmer) and a | eaves-off (spring/fall) version. TM bands 3, 4, 5,

and 7 are nosaicked for both the | eaves-on and | eaves-off versions.

For nosai ck purposes, a base scene is selected for each npsaic and

the other scenes are adjusted to minic spectral properties of the base
scene using histogram matching in regions of spatial overlap.

Fol | owi ng nosai cking, either the | eaves-off version or |eaves-on version
Is selected to be the "base" for the |and cover mappi ng process. The 4
TM bands of the "base" nosaic are clustered to produce a single 100-

cl ass i mage using an unsupervised clustering algorithm Each of the
spectrally distinct clusters/classes is then assigned to one or nore
Anderson level 1 and 2 |land cover classes using National Hi gh Atitude
Phot ogr aphy program (NHAP) and National Aerial Photography program
(NAPP) aerial photographs as a reference. Alnost invariably, individua
spectral clusters/classes are confused between two or nore | and cover

cl asses.

Separation of the confused spectral clusters/classes into appropriate
NLCD cl ass is acconplished using ancillary data |ayers. Standard
ancillary data layers include: the "non-base" npsaic TM bands and 100-
class cluster image; derived TM nornalized vegetation index (NDVI),
various TM band ratios, TM date bands; 3-arc second Digital Terrain

El evati on Data (DTED) and derived sl ope, aspect and shaded relief;
popul ati on and housi ng density data; USGS | and use and | and cover
(LUDA); and National Wetlands Inventory(NW) data if available. O her
ancillary data sources may include soils data, unique state or regiona
| and cover data sets, or data fromother federal prograns such as the
Nati onal Gap Anal ysis Program (GAP) of the USGS Bi ol ogi cal Resources
Division (BRD). For a given confused spectral cluster/class, digita
val ues of the various ancillary data |ayers are conpared to determ ne
(1) which data |ayers are the nost effective for splitting the
confused cluster/class into the appropriate NLCD class, and (2) the
appropriate layer thresholds for naking the split(s). Models are then
devel oped using one to several ancillary data layers to split the
confused cluster/class into the NLCD class. For exanple, a popul ation
density threshold is used to separate high-intensity residential areas
fromcomercial/industrial/transportation. O a cluster/class m ght be
confused between row crop and grasslands. To split this particular
cluster/class, a TM NDVI threshold m ght be identified and used with an
el evation threshold in a class-splitting nodel to make the appropriate
NLCD cl ass assignnents. A purely spectral exanple is using the
tenporally opposite TM Il ayers to discrimnate confused cluster/classes
such as hay pasture vs. row crops and deci duous forests vs. evergreen
forests; sinple thresholds that contrast the seasonal differences in



veget ati on between | eaves-on vs. |eaves-off.

Not all cluster/class confusion can be successfully nodel ed out.

Certain classes such as urban/recreational grasses or quarries/strip

m nes/gravel pits that are not spectrally unique require nanual editing.
These class features are typically visually identified and then

recl assified using on-screen digitizing and recoding. Oher classes
such as wetlands require the use of specific data sets such as NW to
provi de the nost accurate classification. Areas |acking NW data are
typically subset out and nodeling is used to estinmate wetlands in these
| ocal i zed areas. The final NLCD product results fromthe classification
(interpretation and | abeling) of the 100-class "base" cluster npsaic
usi ng both aut onated and manual processes, incorporating both spectra
and conditional data layers. For a nore detailed explanation please
see Vogel mann et al. 1998 and Vogel mann et al. 1998.

Di scussi on:

Wi le we believe that the approach taken has yielded a very good genera
| and cover classification product for the nation, it is inportant to
indicate to the user where there m ght be sone potential problens. The
bi ggest concerns are listed bel ow

1) Sone of the TMdata sets are not tenporally ideal. Leaves-off data
sets are heavily relied upon for discrimnnating between hay/pasture and
row crop, and also for discrimnating between forest classes. The
success of discrimninating between these classes using | eaves-off data
sets hinges on the time of data acquisition. Wen hay/pasture areas are
non-green, they are not easily distinguishable from other agricultural
areas using renotely sensed data. However, there is a tenporal w ndow
during which hay and pasture areas green up before npbst other vegetation
(excl udi ng evergreens, which have different spectral properties); during
this wi ndow these areas are easily distinguishable from other crop
areas. The discrimnation between hay/pasture and deci duous forest is

i kewi se optinized by selecting data in a tenporal w ndow where

deci duous vegetation has yet to leaf out. It is difficult to acquire a
singl e-date of imagery (leaves-on or |eaves-off) that adequately
differenti ates between both deci duous/ hay and pasture and hay pasture
/row crop.

2) The data sets used cover a range of years (see data sources), and
changes that have taken place across the | andscape over the tine period
may not have been captured. Wiile this is not viewed as a nmjor problem
for nost classes, it is possible that sone | and cover features change
nore rapidly than night be expected (e.g. hay one year, row crop the
next).

3) Wetlands classes are extrenely difficult to extract from Landsat TM
spectral information alone. The wuse of ancillary information such as
Nati onal Wetlands Inventory (NW) data is highly desirable. W relied
on GAP, LUDA, or proximty to streans and rivers as well as spectra
data to delineate wetlands in areas w thout NW data.

4) Separation of natural grass and shrub is problematic. Areas observed
on the ground to be shrub or grass are not always distinguishable
spectrally. Likew se, there was often di sagreenent between LUDA and GAP
on these cl asses.
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NLCD Land Cover C assification System Land Cover Cl ass Definitions:
Water All areas of open water or permanent ice/snow cover.

11. Open Water - areas of open water, generally with |ess
than 25 percent or greater cover of water (per pixel).

12. Perennial lce/Snow - All areas characterized by year-1ong
cover of ice and/or snow.

Devel oped - areas characterized by hi gh percentage (approximately
30% or greater) of constructed materials (e.g. asphalt, concrete,
bui | di ngs, etc).

21. Low Intensity Residential - Includes areas with a nixture of
constructed naterials and vegetation. Constructed naterials account

for 30-80 percent of the cover. Vegetation nay account for 20 to 70
percent of the cover. These areas npbst commonly include single-fanily
housi ng units. Popul ation densities will be lower than in high intensity
residential areas.

22. Hgh Intensity Residential - Includes heavily built up urban
centers where people reside in high nunbers. Exanples include
apart ment conpl exes and row houses. Vegetation accounts for |ess
than 20 percent of the cover. Constructed materials account for
80- 100 percent of the cover.

23. Commercial/lIndustrial/Transportation - Includes infrastructure
(e.g. roads, railroads, etc.) and all highways and all devel oped areas
not classified as High Intensity Residential

Barren - Areas characterized by bare rock, gravel, sad, silt, clay, or
other earthen material, with little or no "green" vegetation present
regardl ess of its inherent ability to support life. Vegetation, if
present, is nore widely spaced and scrubby than that in the
"green"vegetated categories; lichen cover nmay be extensive

31. Bare Rock/Sand/Clay - Perennially barren areas of bedrock, desert,



pavenment, scarps, talus, slides, volcanic material, glacial debris, and
ot her accunul ati ons of earthen materi al

32. Quarries/Strip Mnes/Gavel Pits - Areas of extractive mning
activities with significant surface expression

33. Transitional - Areas of sparse vegetative cover (less than 25

percent that are dynanically changing fromone | and cover to

anot her, often because of |and use activities. Exanples include

forest clearcuts, a transition phase between forest and agricultural | and,
the tenporary clearing of vegetation, and changes due to natural causes
(e.g. fire, flood, etc.)

Forested Upland - Areas characterized by tree cover (natural or
Sem -nat ural woody vegetation, generally greater than 6 neters tall)
Tree canopy accounts for 25-100 percent of the cover

41. Deci duous Forest - Areas dominated by trees where 75 percent
or nore of the tree species shed foliage sinultaneously in response to
seasonal change.

42. Evergreen Forest - Areas characterized by trees where 75 percent
or nore of the tree species maintain their |eaves all year. Canopy is
never w thout green foliage.

43. M xed Forest - Areas donminated by trees where neither
deci duous nor evergreen species represent nore than 75 percent
of the cover present.

Shrubl and - Areas characterized by natural or sem -natural woody
vegetation with aerial stems, generally less than 6 nmeters tal

wi th individuals or clunps not touching to interlocking. Both evergreen
and deci duous species of true shrubs, young trees, and trees or shrubs
that are small or stunted because of environmental conditions are

i ncl uded.

51. Shrubl and - Areas dom nated by shrubs; shrub canopy accounts

for 25-100 percent of the cover. Shrub cover is generally greater

than 25 percent when tree cover is less than 25 percent. Shrub cover
may be | ess than 25 percent in cases when the cover of other life forms
(e.g. herbaceous or tree) is less than 25 percent and shrubs cover
exceeds the cover of the other life fornmns.

Non- natural Wody - Areas dom nated by non-natural woody

veget ati on; non-natural woody vegetative canopy accounts for

25-100 percent of the cover. The non-natural woody classification

is subject to the availability of sufficient ancillary data to
differentiate non-natural woody vegetation from natural woody vegetation

61. Orchards/ Vi neyards/ @ her - Orchards, vineyards, and other areas
pl anted or nmintained for the production of fruits, nuts, berries, or
or narent al s.

Her baceous Upl and - Upl and areas characterized by natural or
sem - natural herbaceous vegetation; herbaceous vegetation
accounts for 75-100 percent of the cover



71. Grassl ands/ Her baceous - Areas dom nated by upland grasses

and forbs. 1In rare cases, herbaceous cover is |less than 25 percent,
but exceeds the conbined cover of the woody species present.

These areas are not subject to intensive nmanagenent, but they are
often utilized for grazing.

Planted/ Cultivated - Areas characterized by herbaceous vegetation
That has been planted or is intensively nanaged for the production
of food, feed, or fiber; or is maintained in devel oped settings for
speci fic purposes. Herbaceous vegetation accounts for 75-100 percent
of the cover.

81. Pasture/Hay - Areas of grasses, |egumes, or grass-legume m xtures
planted for l|ivestock grazing or the production of seed or hay crops.

82. Row Crops - Areas used for the production of crops, such
as corn, soybeans, vegetables, tobacco, and cotton

83. Small Grains - Areas used for the production of gram noid
crops such as wheat, barley, oats, and rice

84. Fallow - Areas used for the production of crops that are
tenmporarily barren or with sparse vegetative cover as a result of
being tilled in a nanagenent practice that incorporates prescribed
al ternation between cropping and till age.

85. Urban/ Recreational G asses - Vegetation (primarily grasses) planted
i n devel oped settings for recreation, erosion control, or aesthetic

pur poses. Exanpl es include parks, |awns, golf courses, airport grasses,
and industrial site grasses.

Wet| ands - Areas where the soil or substrate is periodically saturated
with or covered with water as defined by Cowardin et al

91. Wbody Wetlands - Areas where forest or shrubland vegetation
accounts for 25-100 percent of the cover and the soil or substrate
is periodically saturated with or covered with water.

92. Energent Herbaceous Wetlands - Areas where perennial

her baceous vegetation accounts for 75-100 percent of the cover

and the soil or substrate is periodically saturated with or covered
with water.
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