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1. TITLE 

 

1.1 Data Set Identification  

          ISLSCP II MODIS (Collection 4) IGPB Land Cover, 2000-2001 

  

1.2 Database Table Name(s) 

 Not applicable to this data set. 

 

1.3 File Name(s) 

The data files in this directory are provided at three spatial resolutions of 0.25, 0.5 and 1.0 

degrees lat./long. For each spatial resolution there is a land cover type classification layer (with 

numbers from 0 to 17), a classifier confidence assessment layer, in percent, and 17 associated 

layers that provide the fraction, from 0 to 100, of each land cover type per cell. The land cover 

type files are named modis_landcover_class_XX.asc, where XX is qd, hd, or 1d, denoting a 

spatial resolution of .25, 0.5 or 1.0 degrees, respectively. The classifier confidence layer is named 

modis_landcover_conf_XX.asc, where XX is the same as above. The fractional files are called 

modis_landcover_XX_cZZ.asc, where XX is the same as above, and ZZ is a number from 00 to 

17 which represents the land cover type code as described in Section 8.2. As an example, the file 

named modis_landcover_qd_c02.asc is the fraction of Evergreen Broadleaf Forest at a quarter 

degree spatial resolution. This file is associated with the modis_landcover_class_qd.asc land 

cover type file and the modis_landcover_conf_qd.asc classifier confidence file. 

 

1.4 Revision Date of this Document 

 April 9, 2010 

 

 

 

 

 

 

2. INVESTIGATOR(S) 



 

 

 

2.1 Investigator(s) Name and Title 

Dr. Mark A. Friedl, Dr. Alan H. Strahler, and Mr. John Hodges, Department of Geography, 

Boston University. 

 

2.2 Title of Investigation 
 Global International Geosphere-Biosphere Programme [IGBP] land cover classification 

based on data from the Moderate Resolution Imaging Spectroradiometer [MODIS]. 

 

2.3 Contacts (For Data Production Information) 

 Contact 1 Contact2 

2.3.1 Name Mr. John Hodges Dr. Mark Friedl 

2.3.2 Address 

 

 

 

         City/St. 

         Zip Code 

         Country 

Geography Department 

Boston University 

Stone Science Bldg, Rm 457 

675 Commonwealth Avenue 

Boston, MA 

02215 

USA 

Geography Department 

Boston University 

Stone Science Bldg, Rm 457 

675 Commonwealth Avenue 

Boston, MA 

02215 

USA 

2.3.3 Tel. No. 

         Fax No. 

617-353-9374 

617-353-8399 

617-353-5745 

617-353-8399 

2.3.4 E-mail jcfh@bu.edu Friedl@bu.edu 

 

 Contact 3 

2.3.1 Name Dr. Eric Brown de Colstoun 

2.3.2 Address 

 

City/St.  

Zip Code 

Country 

NASA/GSFC 

Code 614.4 

Greenbelt, MD 

20771 

USA 

2.3.3 Tel. No.  

Fax No. 

(301) 614-6597 

(301) 614-6695 

2.3.4 E-mail ericbdc@ltpmail.gsfc.nasa.gov 

 

 

 

 

 

 

2.4 Data Set Citation 

          Friedl, M.A., A.H. Strahler, and J. Hodges. 2010. ISLSCP II MODIS (Collection 4) IGPB 

Land Cover, 2000-2001. In Hall, Forrest G., G. Collatz, B. Meeson, S. Los, E. Brown de Colstoun, 

and D. Landis (eds.). ISLSCP Initiative II Collection. Data set. Available on-line 

[http://daac.ornl.gov/] from Oak Ridge National Laboratory Distributed Active Archive Center, 

Oak Ridge, Tennessee, U.S.A. doi:10.3334/ORNLDAAC/968 
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2.5 Requested Form of Acknowledgment 

 Users of the International Satellite Land Surface Climatology (ISLSCP) Initiative II data 

collection are requested to cite the collection as a whole (Hall et al. 2006) as well as the individual 

data sets. Please cite the following publications when these data are used: 

 

Hall, F.G., E. Brown de Colstoun, G. J. Collatz, D. Landis, P. Dirmeyer, A. Betts, G. Huffman, 

L. Bounoua, and B. Meeson, The ISLSCP Initiative II Global Data sets: Surface Boundary 

Conditions and Atmospheric Forcings for Land-Atmosphere Studies, J. Geophys. Res., 111, 

doi:10.1029/2006JD007366, 2006. 

 

 

Friedl M.A., D.K. McIver, J.C.F. Hodges, X.Y. Zhang, D. Muchoney, A.H. Strahler, C.E. 

Woodcock, S. Gopal, A. Schneider, A. Cooper, A. Baccini, F. Gao, and C. Schaaf, Global 

Land Cover Mapping from MODIS: Algorithms and Early Results, Remote Sensing of 

Environment 83(1-2):287-302. 

 

 

3. INTRODUCTION 
 

3.1 Objective/Purpose 

 The objective of the MODIS Land Cover Product is to provide a suite of land cover types 

useful to global system science modelers by exploiting the information content of MODIS data in 

the spectral, temporal, spatial, and directional domains. 

 

3.2 Summary of Parameters 

 The MODIS Land Cover Product describes the geographic distribution of the 17 IGBP 

land cover types based on an annual time series of observations (See section 8.2 for a list of the 

cover types included). Confidence assessments of the classifications are also provided in a 

separate layer. The data set also provides the fraction of each of the 17 classes within the coarser 

resolution cells. 

 

3.3 Discussion 

 Classifications of 1km land cover type are derived from annual time series of MODIS 

Nadir Bidirectional Reflectance Distribution Function (BRDF) Adjusted Reflectance (NBAR) 16-

day products. This adjustment is important because the MODIS instrument views each 1 km pixel 

from a different view geometry at each overpass. Therefore, artifacts are introduced to the data 

that are undesirable for land cover mapping. By normalizing MODIS data to a consistent nadir 

view, these artifacts are largely eliminated. For this release submitted to the International Satellite 

Land Surface Climatology Project (ISLSCP) Initiative II data collection, these data have been 

aggregated to quarter degree, half degree and one degree spatial resolutions by means of a simple 

majority filter process after re-projection from a native equal area sinusoidal projection to a 30 

arc-second geographic projection. The layers included here (IGBP Land Cover Type and 

Confidence Assessment) represent two of eighteen data surfaces in the operational MODIS 

product. See "http://geography.bu.edu/landcover/index.html" for specifics. Because the 

land/water boundaries of these resampled maps did not always agree with those of the ISLSCP II 

http://geography.bu.edu/landcover/index.html
http://geography.bu.edu/landcover/index.html


 

 

land/water masks, the ISLSCP II staff has adjusted all files to agree with the land and water 

fractions of the ISLSCP II land/water masks and their land/water boundaries. 

 

 

4. THEORY OF ALGORITHM/MEASUREMENTS 

 

Land cover classification from remote sensing is typically performed using pattern recognition 

classification methods, which can be categorized as either supervised or unsupervised in nature. 

Unsupervised methods used clustering algorithms to identify groups of pixels with similar spectral 

properties. These groups (or clusters) must then be manually labeled to assign specific land cover 

classes to individual pixels. Supervised methods used exemplars (a “training sample”) from each 

class of interest to “learn” the spectral properties of each class and predict the land cover type for 

pixels outside of the training sample. For most applications, single date multispectral data are 

used. However, in recent years (and particularly for global scale classifications), multitemporal 

imagery has also been used. Such multitemporal information has proven to be useful because it 

provides information regarding seasonal dynamics in vegetation phenology, and therefore 

provides an additional information dimension to the classifier. 

The MODIS instrument was launched on board NASA's Terra Spacecraft on 18 

December, 1999. The MODIS Land Cover products are produced quarterly based on the 

previous annual time series of upstream MODIS product inputs (e.g., NBAR values). Supervised 

classification algorithms are used to determine the land cover type associated with each 1km grid 

(Friedl et al., 2000; 2002). These determinations of land cover type have been aggregated to 

quarter degree, half degree and one degree spatial resolutions for use by the modeling community. 

 The MODIS land cover classification algorithm uses a supervised classification technique. 

This approach exploits a global suite of training sites interpreted primarily from Landsat Thematic 

Mapper (TM) data. These sites act as exemplars to a decision tree algorithm, which estimates the 

classification. Input features include all available 16-day NBAR data, plus the MODIS Enhanced 

Vegetation Index (EVI) for a 12-month period. The resultant classification tree is then applied 

globally to produce a map of global land cover at 1 km spatial resolution. Complete details can be 

found in Friedl and Brodley (1997), Friedl et al. (1999), Friedl et al. (2000) and Friedl et al. 

(2002). Also, see Section 9 below. 

 

 

5. EQUIPMENT 

 

5.1 Instrument Description  
The MODIS instrument provides high radiometric sensitivity (12 bit) in 36 spectral bands 

ranging in wavelength from 0.4 µm to 14.4 µm. The bands used to produce the MODIS land 

cover product include the seven so-called “land bands”, which possess spectral bandwidths that 

range from roughly 459 to 2155 nm, with spatial resolutions of 250 m, 500 m, and 1 km, 

depending on the band. Prior to classification all data are aggregated to 1 km spatial resolution. 

For more complete details regarding the MODIS instrument, please see 

http://modis.gsfc.nasa.gov/about/. 

 

5.1.1 Platform (Satellite, Aircraft, Ground, Person) 

The MODIS scanning spectroradiometer is being flown on board both the Terra 

(10:30 am equatorial crossing) and Aqua (1:30 pm equatorial crossing) satellite platforms 

http://modis.gsfc.nasa.gov/about/
http://modis.gsfc.nasa.gov/about/


 

 

The Terra platform was launched on December 18, 1999, and Aqua was launched on May 

4, 2002. 

 

5.1.2 Mission Objectives 

MODIS' objective is to provide a comprehensive series of global observations of 

the Earth's land, oceans, and atmosphere in the visible and infrared regions of the spectrum 

in such a way as to view the entire surface of the Earth every two days. Here, the word 

"comprehensive" refers to the wide spectral range and spatial coverage, as well as the 

continuous coverage MODIS will provide over time. 

 

5.1.3 Key Variables 

 Various. 

 

 

5.1.4 Principles of Operation 

See http://modis.gsfc.nasa.gov/about/ for more information. 

 

5.1.5 Instrument Measurement Geometry 

A ±55-degree scanning pattern at the EOS orbit of 705 km achieves a 2,330-km 

swath and provides global coverage every one to two days. 

 

5.1.6 Manufacturer of Instrument 

 Raytheon/Santa Barbara Remote Sensing, Santa Barbara, CA 

 

5.2 Calibration 

MODIS has a full complement of onboard calibrators that generate various stimuli to 

provide radiometric, spectral and spatial calibration of the MODIS instrument. The four onboard 

calibrators are the Blackbody (BB), Solar Diffuser (SD), Solar Diffuser Stability Monitor 

(SDSM), and the Spectroradiometric Calibration Assembly (SRCA). The BB is the prime 

calibration source for the thermal bands located from 3.5 m to 14.4 m, while the SD provides a 

diffuse, solar-illuminated calibration source or the visible, near infrared, and shortwave infrared 

bands (0.4 m < = lambda < 2.2 m). The SDSM tracks changes in the reflectance of the SD via 

reference to the sun so that potential instrument changes are not incorrectly attributed to changes 

in this calibration source. The SRCA is a very complex, multifunction calibration instrument that 

provides in-flight spectral, radiometric and spatial calibration. See 

http://modis.gsfc.nasa.gov/about/srca.php  for more information. 

 

5.2.1 Specifications 

5.2.1.1 Tolerance 

 See http://modis.gsfc.nasa.gov/about/srca.php 

 

 

5.2.2 Frequency of Calibration 

 See http://modis.gsfc.nasa.gov/about/srca.php 

 

5.2.3 Other Calibration Information 

 See http://modis.gsfc.nasa.gov/about/srca.php 

http://modis.gsfc.nasa.gov/about/
http://modis.gsfc.nasa.gov/about/
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php
http://modis.gsfc.nasa.gov/about/srca.php


 

 

. 

 

 

6. PROCEDURE 

 

6.1 Data Acquisition Methods 

 MODIS products are available from the EROS Data Center (EDC) Distributed Active 

Archive Center (DAAC). 

 

6.2 Spatial Characteristics 

6.2.1 Spatial Coverage 

 The coverage is global. Data in the files are ordered from North to South and from 

West to East beginning at 180 degrees West and 90 degrees North. 

 

6.2.2 Spatial Resolution 

 The original MODIS land cover product possesses a spatial resolution of 1 km. 

The data provided here have been aggregated from the original 1 km data to an equal-

angle lat/long (geographical) grid that has three spatial resolutions of 1.0 by 1.0, 0.5 by 

0.5, and 0.25 by 0.25 degree in both latitude and longitude. 

 

6.3 Temporal Characteristics 

6.3.1 Temporal Coverage 

This Provisional MODIS product was generated from a time series of all available 

data which included NBAR values acquired between October 2000 and October 2001. 

 

6.3.2 Temporal Resolution 

Output data are generated every 96 days based on an annual time series of NBAR 

and EVI data with a temporal resolution of 16 days. 

 

 

7. OBSERVATIONS 

 

7.1 Field Notes 

 Not applicable to this data set. 

 

 

8. DATA DESCRIPTION 

 

8.1 Table Definition with Comments 

 Not applicable to this data set. 

 

8.2 Type of Data 

8.2.1 Parameter/ 

Variable Name 

8.2.2 Parameter/ Variable 

Description 

8.2.3 Data 

Range 

8.2.4 Units of 

Measurement 

8.2.5 Data 

Source 

IGBP Land Cover 

Class 

Dominant IGBP land cover 

class within each grid cell. 

See class definitions below 

Min = 0 

Max = 17 

See class codes 

below. 

MODIS 



 

 

Classifier 

Confidence 

Assessment 

Assessment of the 

confidence in the classifier 

results for each cell. 

0-100 

Water=254 

No Data=255 

Percent MODIS 

IGBP Land Cover 

Fractions 

Fraction of each land cover 

class contained within each 

grid cell. There is one layer 

each for each land cover 

class listed below. 

0-100 

Max = 255 

Percent MODIS 

 

Land Cover Type Codes and Definitions: 

 

0=Water Bodies: Oceans, seas, lakes, reservoirs, and rivers. Can be either fresh or salt water 

bodies. Note that this class has not been mapped directly from MODIS data in this provisional 

release. It is overlaid from a Digital Elevation Model (DEM) generated for the MODIS 

processing stream at the Jet Propulsion Laboratory (JPL). This has been adjusted to match the 

ISLSCP II land/water masks. 

 

1=Evergreen Needleleaf Forests: Lands dominated by trees with a percent canopy cover 

>60% and height exceeding 2 meters. Almost all trees remain green all year. Canopy is never 

without green foliage. 

 

2=Evergreen Broadleaf Forests: Lands dominated by trees with percent canopy cover >60% 

and height exceeding 2 meters. Almost all trees remain green year all year. Canopy is never 

without green foliage. 

 

3=Deciduous Needleleaf Forests: Lands dominated by trees with a percent canopy cover 

>60% and height exceeding 2 meters. Consists of seasonal needleleaf tree communities with 

an annual cycle of leaf-on and leaf-off periods. 

 

4=Deciduous Broadleaf Forests: Lands dominated by trees with a percent canopy cover 

>60% and height exceeding 2 meters. Consists of seasonal broadleaf tree communities with an 

annual cycle of leaf-on and leaf-off periods. 

 

5=Mixed Forests: Lands dominated by trees with a percent canopy cover >60% and height 

exceeding 2 meters. Consists of tree communities with interspersed mixtures or mosaics of the 

other four forest cover types. None of the forest types exceeds 60% of landscape. 

 

6=Closed Shrublands: Lands with woody vegetation less than 2 meters tall and with shrub 

canopy cover is >60%. The shrub foliage can be either evergreen or deciduous. 

 

7=Open Shrublands: Lands with woody vegetation less than 2 meters tall and with shrub 

canopy cover is between 10-60%. The shrub foliage can be either evergreen or deciduous. 

 

8=Woody Savannas: Lands with herbaceous and other understory systems and forest canopy 

cover of 30-60%. The forest cover height exceeds 2 meters. 

 



 

 

9=Savannas: Lands with herbaceous and other understory systems and forest canopy cover 

of 10-30%. The forest cover height exceeds 2 meters. 

  

10=Grasslands: Lands with herbaceous types of cover. Tree and shrub cover is less than 

10%. 

 

11=Permanent Wetlands: Lands with a permanent mixture of surface water and herbaceous 

or woody vegetation. The vegetation can be present in either salt, brackish, or fresh water.  

 

12=Croplands: Lands covered with temporary crops followed by harvest and a bare soil 

period (e.g., single and multiple cropping systems). Note that perennial woody crops will be 

classified as the appropriate forest or shrub land cover type. 

 

13=Urban and Built-Up: Land primarily covered by buildings and other man-made 

structures. Note that this class has not been mapped directly from MODIS data in this 

provisional release. It is overlaid from the populated places layer from the EDC Global Land 

Cover Characterization project (GLCC http://landcover.usgs.gov/glcc/). 

 

 

14=Cropland/Natural Vegetation Mosaic: Lands with a mosaic of croplands, forests, 

shrublands, and grasslands in which no one component comprises more than 60% of the 

landscape. 

 

15=Permanent Snow and Ice: Lands under snow and/or ice cover throughout the year. 

 

16=Barren or Sparsely Vegetated: Lands with exposed soil, sand, rocks, or snow that never 

has more than 10% vegetated cover during any time of the year. 

 

17=Unclassified: Artifacts due to discrepancies between the EDC GLCC water mask and the 

JPL DEM. Found in coastal zones and mid-ocean islands in this provisional release. 

 

8.3 Sample Data Record 

 Not applicable to this data set. 

 

8.4 Data Format 
All of the files in the ISLSCP Initiative II data collection are in the standard ArcGIS ASCII 

grid, or text format. The file format consists of numerical fields of varying length, which are delimited 

by a single space and arranged in columns and rows. The values in the land cover class type and 

classifier confidence files are written as integers from 0 to 17 and 0 to 255, respectively. All 

values in the land cover fraction files are written as real numbers. 

The files at different spatial resolutions each contain the following numbers of columns 

and rows: 

One degree: 360 columns by 180 rows  

1/2 degree: 720 columns by 360 rows  

1/4 degree: 1440 columns by 720 rows  

 

http://landcover.usgs.gov/glcc/
http://landcover.usgs.gov/glcc/


 

 

All files are gridded to a common equal-angle lat/long grid, where the coordinates of the upper 

left corner of the files are located at 180 degrees W, 90 degrees N and the lower right corner 

coordinates are located at 180 degrees E, 90 degrees S. Data in the files are ordered from North to 

South and from West to East beginning at 180 degrees West and 90 degrees North.  

 

8.5 Related Data Sets 

The full resolution (1 km) MODIS product with all data layers can be obtained from the EDC 

DAAC, or from http://geography.bu.edu/landcover/index.html. Other land cover data sets in the 

ISLSCP II collection include: the EDC Classifications;  the University of Maryland (UMD) 

classification, and the C4 vegetation fraction data set. Related data sets can also be obtained at 

http://daac.ornl.gov/ISLSCP_II/islscpii.html.  

 

9. DATA MANIPULATIONS 

 

9.1 Formulas 

 The decision tree algorithm is based on the C4.5 decision tree described by Quinlan 

(1993). Briefly, this algorithm estimates decision trees by recursively partitioning a training data 

set into successively more homogeneous subsets based on a measure of entropy. To avoid over-

fitting, a very large tree is grown and then “pruned” based on unseen data for which the tree 

predicts high error rates. As part of the classification estimation procedure multiple trees are 

estimated using a technique known as boosting, and the final prediction for each case is based on 

a error-weighted vote across the estimated trees. For complete details refer to Friedl and Brodley, 

(1997), Friedl et al. (1999 2000, 2002). 

 

9.1.1 Derivation Techniques/Algorithms 

 As part of the classification process, a measure of classification confidence is 

assigned to each pixel. To estimate these confidences, recent theory which describes 

boosting as a form of additive logistic regression is used. This allows posterior 

probabilities (confidences) to be assigned to the label for each pixel. Details regarding this 

technique are given in McIver and Friedl (2001). 

 By extending the method for estimating classification confidences, ancillary data in 

the form maps of prior probabilities regarding the presence or absence of specific classes 

has been included in the classification process. This method has been specifically used to 

correct for errors associated with confusion between agriculture and natural vegetation. 

Details regarding this methodology are available in McIver and Friedl (2002). 

 As described in Section 4, an annual times series of MODIS inputs are classified 

according to IGBP land cover types. To produce the data included in this ISLSCP II 

release, these 1km products have then been scaled up to 1.0 degree, half degree and 

quarter degree and provided on a global geographical (lat/lon) grid. 

 

9.2 Data Processing Sequence 

9.2.1 Processing Steps and Data Sets 

 MODIS standard products such as NBAR, Enhanced Vegetation Index (EVI), and 

Land Surface Temperature, as well as information on spatial texture and BRDF shape 

factors are accumulated on a monthly basis. Every 96 days, the previous 12 months worth 

http://geography.bu.edu/landcover/index.html
http://geography.bu.edu/landcover/index.html
http://daac.ornl.gov/ISLSCP_II/islscpii.html
http://daac.ornl.gov/ISLSCP_II/islscpii.html


 

 

of data are introduced to the supervised classifiers and a MODIS 1km Land Cover Type 

Product is produced. 

The processing steps required to produce the MODIS IGBP land cover map 

include several discrete steps.  These steps include (1) training site compilation and quality 

assurance, (2) decision tree estimation and boosting, (3) application of prior probabilities, 

(4) estimation of classification confidences, and (5) prediction of the most likely class at 

each pixel. The training site data base is constantly being updated. For the maps provided 

here, roughly 1500 sites were used to train a classifier applicable at global scales. To 

estimate the classification, a technique known as boosting is used where multiple 

classifiers (decision trees) are estimated and the prediction at each pixel is based on a 

weighted vote across all of the trees. As part of this process, the predictions are 

constrained based on rough estimates regarding the likelihood of each class at any given 

location (i.e., the prior probability). These likelihoods are derived from existing maps and 

largely serve to minimize gross classification errors (e.g., agriculture at high latitudes). By 

the same token, the confidence estimates are akin to posterior probabilities derived from 

maximum likelihood classifiers. Complete descriptions of this algorithm are beyond the 

scope of this document. For more complete details, please see the set of references 

included herein. 

 

 

 

9.2.2 Processing Changes 

This product represents the first Provisional MODIS Land Cover Product 

(MOD12Q1). 

 

9.2.3 Additional Processing by the ISLSCP II Staff 

Some discrepancies were found between the ISLSCP II land/water mask and the 

water/land values in the MODIS land cover products. To address these issues, the original 

MODIS products were made to match with the water fractions of the ISLSCP II 

land/water mask and a new dominant land cover type map was derived. Two general cases 

were addressed: 1) The ISLSCP II mask is water and the MODIS map is land, 2) The 

ISLSCP II mask is land and the MODIS product is water. For 1), the original MODIS 

fractions for each land cover category were adjusted using the land fractions of the 

ISLSCP II mask. For all cells in this category, the original MODIS land cover type was 

replaced with a value of 0 (water). For cases in 2), if the MODIS water fraction was less 

than 100%, the existing MODIS fractions were adjusted as in 1). In cases were the 

MODIS water fraction was 100% in 2), the cell in all land cover fraction files was filled 

from an average of all surrounding cells in a 3 by 3 window. In a few instances such as 

small islands, no land values were available in the 3 by 3 window and the cell was given a 

value of 17 (Unclassified). The land cover types were then derived using the new fraction 

files. The class with the largest fraction was arbitrarily assigned as the dominant land cover 

type in the cell. Finally, the ISLSCP II water mask was forced over the appropriate data in 

the classifier confidence layers. 

 

9.3 Calculations 

 The data are originally computed on an Integerized Sinusoidal Grid and are reprojected to 

a geographical (lat/lon) grid. The quarter degree product is a standard MODIS data product 



 

 

available from EDC DAAC. The half and one degree versions were computed particularly for this 

ISLSCP II effort. 

 

9.3.1 Special Corrections/Adjustments 

This Provisional product also relies on the IGBP DISCover classification 

(Loveland et al. 2000) (the MODIS at-launch land cover) to furnish classification labels 

for those areas with insufficient high quality MODIS data. Specifically, for cases where 

cloud cover and solar zenith angles limit the number of views to fewer than three in the 

input time series, the MODIS-based 1 km prediction is replaced by the value from the at-

launch IGBP map (Loveland et al., 2000). These cases represent less than 10% of the 1km 

data, and are largely restricted to the tropics and high latitudes. 

 

9.4 Graphs and Plots 

 See http://geography.bu.edu/landcover/index.html 

 

 

10. ERRORS 

 

10.1 Sources of Error 

 Errors result from the annual time series of NBAR inputs. Cloud contamination can play a 

role. In particular, regions of persistent cloud cover in the tropics are problematic. In addition, 

land areas at high latitudes (>70 degrees) also possess lower quality because of data quality and 

quantity problems arising from large solar zenith angles. Finally, some areas are relatively poorly 

sampled in the training site database (most notably Asia), and are therefore likely to possess lower 

quality. See Friedl et al., 2002 for more details.  

 

10.2 Quality Assessment 

10.2.1 Data Validation by Source 

The MODIS Land Cover Product is currently undergoing evaluation by the 

Science Team. This validation involves accuracy assessment via cross-validation of the site 

data base, in association with less formal assessments using regionally available data sets 

compiled by independent sources. 

 

10.2.2 Confidence Level/Accuracy Judgment 

A complete and rigorous accuracy assessment has not yet been completed. Based 

on preliminary efforts, the expected range of classification accuracy for this product 

(based on 1 km data) is in the range of 70-75% correctly classified. Classification 

confidences are correlated with the percent correctly classified but provide information 

regarding the spatial variation in classification confidence. At 1 km, these confidences 

range from roughly 50% to 100%. See Friedl et al, 2002 for specifics. 

 

10.2.3 Measurement Error for Parameters and Variables 

 See Friedl et al., 2002 for specifics.  

 

10.2.4 Additional Quality Assessment Applied 

 None. 

 

http://geography.bu.edu/landcover/index.html
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11. NOTES 

 

11.1 Known Problems with the Data 

 These data have been assigned a provisional status and are undergoing validation 

 

 

11.2 Usage Guidance 

See http://geography.bu.edu/landcover/index.html. When aggregating the 1km maps to 

coarser scales, many errors are reduced, such as the limitation in depicting spatial heterogeneity. 

Users should note that the land cover type file is consistent with the ISLSCP II binary land/water 

mask while the land cover fraction files are consistent with the land and water fraction files of the 

ISLSCP II land/water mask. Users can utilize the land cover fraction files to generate different 

land cover products with different rules than those used here. 

Users should not use this data set in conjunction with other data sets in the ISLSCP II 

data collection to determine land cover change. These data sets have been derived from different 

sensors and using different methodologies. 

 

11.3 Other Relevant Information 

 None. 
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13. DATA ACCESS 

 

13.1 Data Access Information 

   The ISLSCP Initiative II data are archived and distributed through the Oak Ridge 

National Laboratory (ORNL) DAAC for Biogeochemical Dynamics at http://daac.ornl.gov.  

 

13.2 Contacts for Archive  

 E-mail: uso@daac.ornl.gov 

            Telephone: +1 (865) 241-3952 

 

13.3 Archive/Status/Plans 

 The ISLSCP Initiative II data are archived at the ORNL DAAC. There are no plans to 

update these data. 

 

 

14. GLOSSARY OF ACRONYMS 

 

BB  Blackbody 

BRDF  Bidirectional Reflectance Distribution Function 

DAAC  Distributed Active Archive Center 

DEM  Digital Elevation Model 

EOS  Earth Observing System 

EDC  EROS Data Center 

EVI  Enhanced Vegetation Index 

GLCC  Global Land Cover Characterization 

GSFC  Goddard Space Flight Center 

IGBP  International Geosphere-Biosphere Programme 

ISLSCP International Satellite Land Surface Climatology Project 

JPL  Jet Propulsion Laboratory 

MODIS Moderate Resolution Imaging Spectroradiometer 

NASA  National Aeronautics and Space Administration 

NBAR  Nadir BRDF Adjusted Reflectance 

NDVI  Normalized Difference Vegetation Index 

ORNL  Oak Ridge National Laboratory 

SD  Solar Diffuser 

SDSM  Solar Diffuser Stability Monitor 
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SRCA  Spectroradiometric Calibration Assembly 

TM  Thematic Mapper 

UMD  University of Maryland 

 




