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IntroductionIntroduction

Objectives An Example RegObjectives An Example Reg
Perform the first global, high-resolution analysis of controls on tree cover Example from anag g y
Analyze tree cover patterns across a wide range of spatial scales Underlying map shAnalyze tree cover patterns across a wide range of spatial scales
Develop a predictive model that can be used to fore and hindcast tree cover

Underlying map sh
Black circles showDevelop a predictive model that can be used to fore- and hindcast tree cover 

distributions
Black circles show
Ci l i i ldistributions Circle size is scale

B k dBackground
Tree cover is a critical feature of landscapes, with important impacts on humanTree cover is a critical feature of landscapes, with important impacts on human 
activities, maintenance of biodiversity, and global carbon storage Tree coveractivities, maintenance of biodiversity, and global carbon storage
It is well known over local scales that tree cover is influenced by topography

Tree cover
It is well-known over local scales that tree cover is influenced by topography, 
hydrology climate and human land usehydrology, climate and human land use
C h i l b l l f th tt h b l ki i t d tComprehensive global analyses of these patterns have been lacking, in part due to 

t ti l h llcomputational challenges
The factors that are important in influencing tree cover are likely to change as a p g y g
function of the spatial scale of analysisp y
The confluence of high-quality high-resolution data and new analytical techniquesThe confluence of high quality, high resolution data and new analytical techniques 
allows a new and powerful approach to analyzing patterns of tree coverallows a new and powerful approach to analyzing patterns of tree cover

Data SourcesData Sources
Current climate data (temperature, precipitation, Worldclim [1]) Within this region
Human influence index [2]

Within this region, 
impacts within 30 xHuman influence index  [2]

Topographic map (SRTM CGIAR product) [3]
impacts within 30 x

Topographic map (SRTM CGIAR product) [3]
D i d t hi d h d l i l i bl ( t d i T STREAM) Global PatternsDerived topographic and hydrological variables (computed using TerraSTREAM) Global Patterns
Tree Cover [4] We can explain va

In this case, for exIn this case, for ex
negative as humannegative as human
i t di t lintermediate value

CMain Conclusion
At small spatial scaAt small spatial sca

t l tcontrol on tree cov
Gl b l T are most importanGlobal Tree 

Multiple factors intCover [4] u t p e acto s t
scales to influence

Cover [4]
scales to influence
Th ltThese results can 

General Approach of tree cover that epp
Correlation analysis across a range of spatial scales cover globally. ThisCorrelation analysis across a range of spatial scales
At h l di id ld i t i d f 30 30 ll l ti ithi i d

cover globally. This
hindcast tree coveAt each scale, divide world into windows of 30 x 30 cells, correlations within windows hindcast tree cove
l d iAnalyze global distribution of within-window correlations land use scenarios

Windows range from 15 x 15 km to 1920 x 1920 kmWindows range from 15 x 15 km to 1920 x 1920 km

MADALGO – Center for Massive Data Algorithmics aMADALGO – Center for Massive Data Algorithmics, a
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s on Global Patterns of Tree Covers on Global Patterns of Tree Cover
ResultsResults

giongion
alysis at 1 km grain size, in 30 x 30 km local windowsy g
hows the named variablehows the named variable

w local windows where the named variable is positively associated with tree cover white circles show the oppositew local windows where the named variable is positively associated with tree cover, white circles show the opposite
d t th t th f th l tied to the strength of the correlation

Elevation Precipitation HumanElevation Precipitation Human 
i timpact

tree cover is most often positively associated with elevation and precipitation and negatively associated with humantree cover is most often positively associated with elevation and precipitation, and negatively associated with human 
x 30 km local windowsx 30 km local windows

ariation in these r values, using other predictor variables
xample, the influence of humans becomes morexample, the influence of humans becomes more 
n impacts increase as elevation decreases and atn impacts increase, as elevation decreases, and at 

f f t d i it ties of forest cover and precipitation

ns
ales topographic and hydrologicalales, topographic and hydrological 

i t hil li ti f t Referencesver is strong, while climatic factors References
t over large scales [1] Hijmans, Cameron, Parra, Jones, Jarvis. Very high resolution
teract in complex ways across spatial

[1] Hijmans, Cameron, Parra, Jones, Jarvis. Very high resolution 
interpolated climate surfaces for global land areas. Internationalte act co p e ays ac oss spat a

e tree cover
interpolated climate surfaces for global land areas. International 
Journal of Climatology. 2005.e tree cover

b d t t hi hi l d l

Journal of Climatology. 2005.
[2] Sanderson, Jaiteh, Levy, Redford, Wannebo, Woolmer. The humanbe used to create a hierarchical model [2] Sanderson, Jaiteh, Levy, Redford, Wannebo, Woolmer. The human 

footprint and the last of the wild BioScience 2002
explains ~85% of the variation in tree 

footprint and the last of the wild. BioScience. 2002.
[3] CGIAR Consortium for Spatial Information SRTM 90m Digital

s model can be used to forecast or
[3] CGIAR Consortium for Spatial Information. SRTM 90m Digital 

Elevation Data 2010s model can be used to forecast or 
er predictions under climate change and

Elevation Data. 2010.
[4] Hansen DeFries Townshend Carroll Dimiceli Sohlberg Globaler predictions under climate change and [4] Hansen, DeFries, Townshend, Carroll, Dimiceli, Sohlberg. Global 

percent tree cover at a spatial resolution of 500 metetrs: Firsts percent tree cover at a spatial resolution of 500 metetrs: First 
results of the MODIS Vegetation Continuous Fields Algorithmresults of the MODIS Vegetation Continuous Fields Algorithm.
E th I t ti 2003Earth Interactions. 2003.

a Center of the Danish National Research Foundationa Center of the Danish National Research Foundation


