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ÅIncreased sophistication in water 
resource datasets & models 

ÅNo single data structure  or scale  
appropriate ðas scale changes, so do    
associated spatial patterns 

ÅChange in spatial heterogeneity in  
water resources with scale not tested 

ÅBetter policy decisions - need to 
know how variables behave at multiple 
scales

Loss of
Info

Loss of
Info

Different data structures

I. Background
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II. Objectives

1.   Test effects of  grid-cell size on spatial variation of  

water resources data. 

a. Will variability increase or decrease with grid-cell size? Two 

conflicting theories/arguments:

Å Variability increasesdue to increasing magnitudes of  cell  
values

Å Variability decreasesdue to spatial averaging within cells. 

b. Model for trends in variability at multiple scales

2.   Calculate & interpret water resources vulnerability at 

multiple scales
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Data, study basins 
& variables

Aggregation of 
geospatial data at  

multiple scales

Computation & 
analyses of variability   

(Std Deviation & 
Variance)

III. Methodology 



A. Data  
Dataset & Variables Resolution Source

1.   WaterGAP 2 - Water 
availability & use 

(livestock, irrigation, domestic 
& industry)

Vector grid 
data (0.5 ) 

License 
agreement -
CESR, 
Germany

2.   Oak Ridge National Lab -
Population & Pop density

Raster data 
(30ǌ)

License 
agreement-
ORNL, TN

Satellite image with shaded relief (200 m); Landcover (200 m); 

Hydro 1K DEM, streams (1000 m); Global Lakes and Wetlands 

(30ǌ); Global Map of Irrigated Areas (5 ); Rivers , river basin and 

cities (ESRI, 2000); Lat long, political boundaries (USC GIS server)
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Basins Area 

(km2)

Population Pop 

Den  

(/km 2) 

Climate 

variability

Danube (Europe) 806,360 86,279,052 107  3% Arid

Missouri (N.A) 1,333,748 11,666,418 8.7 
Semi-arid 
(64% Arid)

Ganges (S. Asia) 1,029,261 369,594,036 360 26% Arid

Study Basins



Missouri Basin
Part of Mississippi - Ohio-

Missouri River Basin 
System
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