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The Dynamic Habitat Indices 

•  Plant productivity is a proxy for the 
energy available for biotic communities 

•  The DHIs capture 
three key attributes of  
annual productivity 
– Cumulative 
– Minimum 
– Variability (CV) 



Fpar – Cumulative 



Fpar – Minimum 



Fpar – Variability 



Fpar DHIs 
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Datasets 

•  MODIS Composite DHIs for 2003-2014 
– Why: MODIS vegetation data are noisy and 

phenology varies among years 
– How: calculate the median of all observations  

for a given date 
– How: only good MODIS QA flags 
– How: set no-data to functional zeros 

•  Northern Latitudes 
•  Snow and deserts 



Fpar July 2002 



Fpar January 2002 



Datasets 

MOD13A2 
Terra 

MOD15A2 
Terra+Aqua 

MOD17A2 
Terra 

NDVI EVI FPAR LAI GPP 

16-day 1-km √ √ NA NA NA 

8-day 1-km NA NA √ √ … 

Index	 Product	 Platform	 Temporal 
resolution	

Spatial 
resolution	

Composite	
DHI	

NDVI	 MOD13A2	 Terra	 16-day	 1000 m	 Yes	

NDVI	 MOD13A1	 Terra	 16-day	 500 m	 In	progress	

EVI	 MOD13A2	 Terra	 16-day	 1000 m	 Yes	

EVI	 MOD13A1	 Terra	 16-day	 500 m	 In	progress	

FPAR	 MCD15A2	 Terra/Aqua	 8-day	 1000 m	 Yes	

FPAR	 MCD15A3	 Terra/Aqua	 4-day	 1000 m	 Yes	

LAI	 MCD15A2	 Terra/Aqua	 8-day	 1000 m	 Yes	

LAI	 MCD15A3	 Terra/Aqua	 4-day	 1000 m	 Yes	

GPP	 MOD17A2	 Terra	 8-day	 1000 m	 Yes	



Composite LAI DHIs 



Composite EVI DHIs 
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Datasets 

•  Annual DHIs 
– Why: One person’s noise is another’s data 
– How: Smoothing  

annual phenology 
•  Median 
•  Something else 
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Datasets 

MOD13A2 
Terra 

MOD15A2 
Terra+Aqua 

MOD17A2 
Terra 

NDVI EVI FPAR LAI GPP 

16-day 1-km √ √ NA NA NA 

8-day 1-km NA NA √ √ … 

Index	 Product	 Platform	 Temporal 
resolution	

Spatial 
resolution	

DHIs	
yearly	

DHIs	
smoothed	

NDVI	 MOD13A2	 Terra	 16-day	 1000 m	 Yes	 I.P.	

EVI	 MOD13A2	 Terra	 16-day	 1000 m	 I.P.	 I.P.	

FPAR	 MCD15A2	 Terra/Aqua	 8-day	 1000 m	 Yes	 Yes	

FPAR	 MCD15A3	 Terra/Aqua	 4-day	 1000 m	 Yes	 N.A.	

LAI	 MCD15A2	 Terra/Aqua	 8-day	 1000 m	 Yes	 I.P.	

LAI	 MCD15A3	 Terra/Aqua	 4-day	 1000 m	 Yes	 N.A.	

GPP	 MOD17A2	 Terra	 8-day	 1000 m	 Yes	 I.P.	



Fpar DHIs 2003 



Fpar DHIs 2012 



Datasets 
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Composite Fpar DHIs 



Composite Fpar DHIs 



Composite Fpar DHIs 



Thailand – bird species richness 



Thailand – bird species richness 

R2 = 0.63   



Thailand – bird species richness 



Thailand – DHI-1 texture 



Thailand – DHI-1 texture 

Lowland Evergreen 
Dry Evergreen 
Montane Evergreen 
Mixed Deciduous 
Dry Dipterocarp 
Secondary-growth 
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Thailand – DHI-1 texture 



Thailand – DHI-1 texture 

Habitat composition model Habitat + texture model Anorrhinus tickelli 

High 

Low Low 

High 



Thailand - Tigers 

Tiger AUC = 0.954 

High 
 
 
 
Low 

High 
 
 
Low 

High 
 
 
Low 

Forest 
Grassland 
Agriculture 
Urban 
Water 

Productivity 

Topography 

Land cover 

High 
 
 
Low 

Boar AUC = 0.962 Gaur AUC = 0.962 

Muntjac AUC = 0.976 Sambar AUC = 0.981 

Human Disturbance 



Thailand - Tigers 

Connection 

Habitat patch 

< 1 
1 - 5 
5 – 15 
15 -25 
> 25 

Resistance surface Circuit analysis Least-cost paths Graph analysis 

High 
 
 
 
Low 

High 
 
 
 
Low 



Thailand - Conclusions 

•  DHIs and species richness 
– DHI-1 mattered most 
– Forest birds well correlated 

•  Texture of DHI-1 improves bird species 
distribution models 

•  DHI-1 improves mammal distribution 
models and connectivity analyses 
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Conclusions 

•  Datasets: largely completed 

– Composite DHIs 

– Annual DHIs  

– Next step: online  
data viewing and  
downloading 



Conclusions 

•  DHIs and biodiversity 
– Promising results from Thailand 

•  DHIs and bird species richness 
•  Cumulative DHI texture and birds 
•  Cumulative DHI and tiger habitat connectivity 

– DHIs and global biodiversity patterns 
•  Alpha of mammals, birds and amphibian 
•  Beta with C. Graham, T. Brooks, et al. 

– DHIs and Breeding Bird Survey data 
•  Comparison of DHIs depending on Veg. Product 





Thank you! 


