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WELD Project Overview



ÅNASAôs Land Cover and Land Use Change program

ÅNASAôs Terrestrial Ecology program

ÅNASAôs North America Carbon program 

ÅGlobal Observation of Forest Cover-Land Cover Dynamics 
(GOFC-GOLD) program

ÅGroup on Earth Observations (GEO)

ÅUS National Land Imaging Program

ÅIntegrated Global Observations of Land (IGOL) Report

ÅU.S. Strategic Plan for the Climate Change Science Program 
(CCSP)

ÅUnited Nations Collaborative Programme on Reducing 
Emissions from Deforestation and Forest Degradation in 
Developing Countries (REDD) 

ÅLand cover land use change Earth System Data Record 
(ESDR) NASA White Paper

ÅNumerous federal, state, municipal, academic, commercial and 
military applications

Timely, accurate, high spatial resolution land assessments 
have been advocated by and are need to support





Free Landsat Products at USGS EROS
Calibrated & Geolocated Digital Numbers

ÅL1T format 

ïgeometrically corrected

ïradiometrically calibrated

Å Pixel size: 15m/30m/30m

Å Media type: Internet download only

Å Product type: L1T (terrain-corrected)

Å Output format: GeoTIFF

Å Map projection: UTM

Å Orientation: North up

Å Resampling: Cubic convolution

Å DEM: GLS DEM (SRTM, NED, CDAD, DTED, GTOPO 30)



MODIS Land Products
Peer Reviewed, Documented, Systematically Generated, 
Derived Data Products, Quality Assessed and Validated, 
Reprocessed Global products, Significant NASA funding

Energy Balance Product Suite
ïSurface Reflectance

ïLand Surface Temperature, 
Emmisivity 

ïBRDF/Albedo

ïSnow/Sea-ice Cover

Vegetation Parameters Suite
ïVegetation Indices

ïLAI/FPAR

ïGPP/NPP

Land Cover/Land Use Suite
ïLand Cover/Vegetation 

Dynamics

ïVegetation Continuous Fields

ïVegetation Cover Change

ïFire and Burned Area 



WELD Project Mission 
Å Provide a consistent long-term 30m record of the land surface of the Conterminous 

United States (CONUS) and Alaska for 8 years 

Å MODIS-like processing (building on our 10 years MODIS experience) 

ï ñseamlessò mosaics

ï weekly, monthly, seasonal, annual products to capture land surface change

ï with per-pixel quality assessment information 

ï with percent tree, bare ground, vegetation, water information

ï improve the consistency and quality of the Landsat ETM+ data by fusion with MODIS products

Å WELD products designed to facilitate 

ï application without the need for additional processing 

ï derivation of higher-level geophysical, biophysical and land cover products 

Å Fully automated production at SDSU WELD lab 

Å Multiple Product Versions i.e. reprocessing

ï Get it out

ï Get it right

ï Community evaluation

Å Distribute from USGS EROS (for free via the internet)



Current WELD Products



Generated 

from L1T 

Landsat 

ETM+

SLC-off i.e. 22% pixels missing 



Seasonal composite of all acquisitions 

with cloud cover < 60%

Monthly composite of all acquisitions 

with cloud cover < 60%

Monthly composite of all acquisitions 

with cloud cover < 40%

March 2008 monthly WELD composite 
all L1T acquisitions with cloud cover < 80%



Landsat ETM+ L1T processed data acquired over 
213 Alaska and 455 CONUS path/rows



CONUS July 2008 illustrative movie



Current (Version 1.5) Product Contents 

30m TOA Reflectance

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado

Band names:

Band1_TOA_REF,  Band2_TOA_REF,  Band3_TOA_REF, 

Band4_TOA_REF,  Band5_TOA_REF,  Band7_TOA_REF



Current (Version 1.5) Product Contents 

30m TOA NDVI

Band name:

NDVI_TOA

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents

30m TOA Brightness Temperature

Band names:

Band61_TOA_BT,  Band62_TOA_BT

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents

30m bit packed Band Saturation

Band name:

Saturation_Flag

(white = saturated in any of the bands)

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents

30m ACCA cloud mask

Band name:

ACCA_State

(blue = cloud detected)

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents

Decision Tree cloud mask

Band name:

DT_Cloud_State

(blue = cloud detected, white = adj. to cloud)

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents 

Day of year pixel sensed

Band name:

Day_Of_Year

(blue = July 7, green = July 14, yellow = July 23, red = July 30)

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Current (Version 1.5) Product Contents 

Number of ETM+ observations

Band name:

Num_Of_Obs

(blue = 1, green = 2, yellow = 3, red = 4)

July 2008 monthly WELD composite, 1670 x 300 pixel subset, Utah ïColorado



Week 27: July 8 - 14 2008



Week 28: July 8 - 14 2008



Week 29: July 15 - 21 2008



Week 30: July 22 ð28 2008



July 2008



Summer 

(June, July, August) 2008



Fall 

(September, October, November) 2008



Winter 

(December, January, February) 2008/09



Spring 

(March, April, May) 2009



Annual 

(December 2009 ðNovember 2008)

Alaska ~ 1,700 L1T acquisitions / year 

CONUS ~ 8,000 L1T acquisitions / year



WELD Tile Map (CONUS has 501  5000x5000 30m pixel tiles in Albers)
~11,000 million 30m land pixels



WELD Tile Map (Alaska has 162  5000x5000 30m pixel tiles in Albers )
~3,100 million 30m land pixels



How to get WELD Products



5 Years 2006 -2010 Version 1.5 
WELD HDF Tiles Available via FTP (4TB/year)



http://weld.cr.usgs.gov/



http://weld.cr.usgs.gov/










