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ÅHigh resolution data is used as ground reference  

Mapping  Urbanization 

Peilei Fan,  Michigan State University 



ÅQuantifying and understanding urban expansion  
Å Identify sinkhole areas that are not suitable for urban land use 

Peilei Fan,  Michigan State University 

Mapping  Urbanization: Urumqi 



Use of high-resolution NGA-provided commercial datasets in LCLUC project: 
The Impact of Disappearing Tropical Andean Glaciers on Pastoral Agriculture 

 

PI: Dan Slayback, SSAI/NASA Goddard 
ROSES 2009, project period July 2011-June 2014 

 

Access to cost-free high-resolution commercial imagery via NGA (and CIDR (USGS)) is 
improving the quality of the science returned by this project by: 

1. Permitting much easier validation of landcover changes observed in Landsat in 
remote mountainous regions that are difficult, and expensive, to visit in person. 

2. Providing detailed high-resolution landcover information for our 5 field sites, useful 
for planning field activities and understanding landcover at the sub-Landsat pixel 
scale (where small ponds are frequent) 

3. Allowing us to generate detailed DEMs for these sites from stereo imagery (via 
CIDR requests), which greatly improve understanding of the local hydrology at the 
field sites. SRTM and GDEM (ASTER) are often the only available alternative, but are 
too coarse in spatial resolution to be useful. 

Obtaining the data we have used via commercial channels would have increased the 
budget for this project by a substantial margin ς at least $100k, and possibly much more.  
Such costs would not have been within the budget limits of the original project proposal, 
and so were not included. 

Slayback et al. NASA/GSFC 



Glacier change validation 

Landsat 2006 with classified 
glacier area polygons  

GeoEye 2010, displayed with a quick 
orthorectification, allows: 
Å   Visual assessment of overall 
accuracy (despite further loss of 
glacier since 2006). 
Å   Verification that glacier edges are 
clean, and not debris-covered. 

Slayback et al. NASA/GSFC 



GeoEye-1: First stereo view GeoEye-1: Second stereo view 

DEM at 2 m resolution 

DEM Generation 

Orthorectified image draped on generated DEM 

DEM Generation 

Slayback et al. NASA/GSFC 



WorldView2 enables detailed glacier margin mapping 
Slayback et al. NASA/GSFC 

Copyright 2010 Digital Globe 

Licensed under NextView 

Worldview-2 June 16, 2010 <1 m 

Landsat 5 TM August 17, 2010 30 m 

1.5 km 

1.5 km 

Huayna-Potosi Glacier Bolivia 

Slayback et al. NASA/GSFC 



Worldview 2 (NGA)  

Classified Output  

(Ecognition )  

Relationship between spatial patterns of land cover types and surface 

temperatures  ( Soe Myint , NASA funded Project : 11-IDS11-4).  

Soe W. Myint, ASU   

Las Vegas. Nevada  

Å Spatial arrangement and LC type 
Å Impact on Surface and Air Temperature 



Mapping agricultural expansion across Monsoon Asia 

20090416hh:hv:vh 

ÅTraining data for classifier: άbD! 
IƛƎƘ wŜǎƻƭǳǘƛƻƴέ 
ÅEvaluating scaling & data fusion: 
άbD!έΣ [ŀƴŘǎŀǘ ¢aΣ ![h{ t![{!w  

Xiangming Xiao  
University of Oklahoma 



Mapping Agricultural Land 
Use - Karamoja Uganda 

ÅCurrent land use dataset is 
Africover2000 (FAO, 2000) 
derived from 30m Landsat -
poorly represents subsistence 
Cropland  

ÅAverage field size in ~1.7 hectares 

ÅHigh resolution data (Worldview 
2 data) is being used to map land 
use and update FAO 
Africover2000 product 

 

Nakalembe, Barker (University of Maryland) 

High Resolution data foot prints for Karamoja 



World View 2, 2012 True color composite 

Mapped fields 

Other land use 

Preliminary agricultural land use mapping using World View 2 data 



Hi- resolution Data for mapping Carbon in 
sparsely -treed landscapes. 

ÅEvaluation of methods in various Landscape 
types 
ïSavannah and woodlands 

ïAgroforestry and trees on farms 

ïOrchards and plantations 

ÅTree crown area algorithms 
ïWatershed segmentation Ą merge algorithms Ą 

rule-based classification 

ïModified GEOBIA approach 

 

Skole et al. , Michigan State University 



Methods 
Modified GEOBIA Watershed Ą Rules-based  

Skole et al. Michigan State University 



Watershed Ą Rules-based: Vietnam (Litchi orchards) 
ς 0.6 m pan-sharpened QuickBird data  

Above right and left 
(a) No treatment 
(b) 3 x 3 mean filter 

Left ς results from first 
order Rules-based 
classifiers. 

First Order Classifiers 

Å For Single tree crown 

    Rule 1.  Area : 4- 40 m2 

    Rule 2.  Roundness : >0.3 

    Rule 3.  NIR : 600-760 

Å For Clusters of trees 

     Rule 1.  Area : <40m2 

     Rule 2.  NIR : 600-760 

 
David Skole,  
Michigan State University 



Final map of individual tree crown areas and 
clusters of trees 

Skole et al. MSU 



Modified-GEOBIA: Kenya ς 0.6 m Pan QuickBird data 

David Skole, 
Michigan State 
University 



Sparse Woodlands ς Rukinga Ranch REDD Project, 
Voi, Kenya 

25 ha 
79.09 tC 
3.16 tC/ha 

David Skole, 
Michigan State 
University 



Kenya ς Mapping trees on farms 

155 ha 
1418.83 tC 
9.15 tC/ha 

David Skole, 
Michigan State 
University 



Cropland burned area mapping in Russia 

Collaborative project w. USDA 
aimed at quantifying amount of 
Black Carbon emissions from 
agricultural fires in Russia 
 

VHR data are critical in: 
Å Locating and characterizing 

cropped areas 
Å Validation of active fire product 
Å Assessing pure pixel signature 

separability of burned and 
ploughed fields 

Å Developing training and 
validation samples to drive 
MODIS-based cropland burned 
area algorithm development 

 
 

RIGHT: Sample plot of mean and 1 SD 
separability of burned (red), ploughed 
(blue) and containing crop residue 
(grey) fields from Quickbird imagery in 
European Russia 
 

ABOVE:  
Quickbird 
multispectral image 
of an actively 
burning field in 
European Russia 
with superimposed 
MODIS active fire 
detections  

Loboda, Hall 
(UMD), McCarty 

(USDA) 



Health shocks as a driver of LCLUC 
ÅObjective:  
ïWhile the effects of land use on health are well researched, very little 

is understood about the reversal of this mechanism. 

ÅMethodology: 
ïWe are combining health, socioeconomic and hi-resolution satellite 

data to examine how health shocks suffered by agricultural 
households may contribute to land use change. 

ï  We are examining how households respond to the shock and examine 
potential change in spectral signature from satellite imagery. 

ïWe will then correlate fluctuations in agricultural land with prevalence 
of adult health shocks, and then use survey and qualitative interviews 
to help establish the potential causal link while controlling for other 
drivers of land use change. 

Å Importance of hi-resolution data: 
ïData of this resolution are necessary given the spatial scale of the 

average farm size (1.66ha in Mozambique). This will assist with the 
change detection analysis that  examines changes in land use. The 
image from the next slide depicts a collection of farms under an 
irrigation scheme in this area. 

Silva & Dodson (UMD) 



Chokwe, Mozambique: 05/24/2012 

GeoEye-1 (OrbView-5) 
Source: NGA Silva & Dodson (UMD) 


