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Introduction

Cox, Young, Bowles, et al. Nature (2022)
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Radeloff, et al., 2019, RSE
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Composite & annual DHIs from MODIS and VIIRS
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DHIs Product Status

Composite & annual DHIs from MODIS and VIIRS
Vegetation index Resolutions Time span

MODIS Collection 
6.1 Aqua

&
MODIS Collection 

6.1 Terra

NDVI 250/500/100m, 
16-day

2003-2017
2018-2022
2013-2022
2003-2022

EVI 250/500/100m, 
16-day

2003-2017
2018-2022
2013-2022
2003-2022

LAI 500m, 8-day
2003-2017
2018-2022
2013-2022
2003-2022

fPAR 500m, 8-day
2003-2017
2018-2022
2013-2022
2003-2022

GPP 500m, 8-day
2003-2017
2018-2022
2013-2022
2003-2022

Vegetation 
index Resolutions Time span

VIIRS

NDVI 500m, 16-day 2018-2022
2013-2022

EVI 500m, 16-day 2018-2022
2013-2022

EVI2 500m, 16-day 2018-2022
2013-2022

LAI 500m, 16-day 2018-2022
2013-2022

fPAR 500m, 16-day 2018-2022
2013-2022
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Var

Cu
mM

in

2020 Annual DHIs based on MODIS Terra C6.1 EVI
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DHIs Product Status

MODIS 2013-2022 C6.1 EVI Aqua VIIRS 2013-2022 EVI version 1
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DHIs Product Status

CumDHI difference
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Cum-DHI EVI 2013-22: MODIS Aqua C6.1 minus VIIRS version 1

Cum-DHI 
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DHIs Product Status

CumDHI difference
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Cum-DHI VIIRS version 2 !!!
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DHIs Uncertainty Estimation

MODIS Aqua EVI DHIs Quality Flags
% High-quality % Available

% Snow % Cloud

Composite quality flag
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DHIs Uncertainty Estimation

𝑢𝑝𝑝𝑒𝑟: 	𝑋 + 𝑍 ⁄" # ∗
𝜎
𝑛

𝑙𝑜𝑤𝑒𝑟: 	𝑋 − 𝑍"/# ∗
%
&
 

95% Confidence Interval 

Cum. 
DHI

Min. 
DHI

Var. 
DHI

upper 
fPAR 43.1 31.3 3.9

estimated  
fPAR 32.8 21.0 2.8

lower 
fPAR 23.5 8.2 1.8
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DHIs Uncertainty Estimation
fPAR Cumulative DHI: Upper minus Lower CI
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DHIs Uncertainty Estimation
fPAR Cumulative DHI: ±CI(%)
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DHIs, species richness, and WUI

Vegetation 
productivity

Species richness Wildland urban 
interface
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DHIs, species richness, and WUI

Schug, Radeloff, et al., 2023.  Nature
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DHIs, species richness, and WUI

Productivity

Low Medium-Low
Medium-High High

Top 
quartile 2nd highest 

quartile
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DHIs, species richness, and WUI
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DHIs, species richness, and WUI

Productivity

Low Medium-Low
Medium-High High

All Tetrapods

Low Medium-Low
Medium-High High
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DHIs, species richness, and WUI

Cox, Young, Bowles, et al. Nature (2022)
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DHIs, species richness, and WUI

All Tetrapods

Low Medium-Low
Medium-High High

Amphibians

Low Medium-Low

Medium-High High

Birds

Low Medium-Low

Medium-High High

Mammals

Low Medium-Low

Medium-High High

Reptiles

Low Medium-Low

Medium-High High

Productivity

Low Medium-Low
Medium-High High
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DHIs, species richness, and WUI
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DHIs, species richness, and WUI

SpeciesRichness ^ WUI  ~  CumDHI
remotePARTS: multivariate regression, global dataset, 

accounting for spatial autocorrelation
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DHIs, species richness, and WUI

****



SILVIS Lab
Spatial Analysis for Conservation and Sustainability Biodiversity and Ecological Conservation Science Team, 5/8/2023

DHIs, species richness, and WUI

********



SILVIS Lab
Spatial Analysis for Conservation and Sustainability Biodiversity and Ecological Conservation Science Team, 5/8/2023

DHIs, species richness, and WUI

********

****



SILVIS Lab
Spatial Analysis for Conservation and Sustainability Biodiversity and Ecological Conservation Science Team, 5/8/2023

DHIs, species richness, and WUI

********

****

additional r = 0.3
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DHIs, species richness, and WUI

********

****

Richness of:
   - All tetrapods
   - Amphibians
   - Birds
   - Mammals
   - Reptiles
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DHIs, species richness, and WUI
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DHIs, species richness, and WUI

********

****

Richness of:
   - All tetrapods
   - Amphibians
   - Birds
   - Mammals
   - Reptiles

   - Threatened species
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SILVIS Lab
Spatial Analysis for Conservation and Sustainability

Richness
• Algal species richness / Siberia
• Plant diversity / India
• Mammal richness / Xinjang
• Mammals & Birds / Pamir
• Bird diversity / France
• Raptor richness / Americas
• …

Species distributions
• Dwarf honeybee / Iran
• Sandhill crane / US
• Brown bear / Cantabria
• Caribou / US
• Moose / China
• Andean Condor / Argentina
• Grey Foxes / US
• Philippine Eagle / Philippines
• Grizzly bear / Canada
• White-tailed deer / US
• Purple-winged Ground Dove
• Mountain Tapir / Peru
• Serpent Eagle / Madagascar
• …

Conclusions

• Hobi, 2017, RSE
• Radeloff, 2019, RSE

• Hobi, 2021, Ecol Ind
• Rapacciuolo, 2017, GEB

• Coops, 2018,  Sci Rep
• Marin, 2018, Proc R Soc B
• Coops, 2019,  Ecol Ind

• Rapacciulo, 2019, Nature E&E
• Suttidate, 2019, RSE

• Razenkova, 2020, Sci Rep
• Silveira, 2021, RSE
• Silveira, 2022, EcoApps

• Suttidate, 2021, GECCO
• Carroll, 2022, EcoApps

• Razenkova, 2023, J. BioG
• Silveira, 2023, RSE
• Suttidate, 2023, Bio Cons

• Carroll, 2023, EcoApps
• Carroll, 2024, EcoApps

• Radeloff, 2024, RSE

SILVIS Lab Other Users
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Thank you!!!


