
Savannas from space:
Informing landscape conservation with remote sensing

Jody Vogeler 1, 

David Bunn 2, Steve Filippelli 1, Derek Fedak 1, 
1 2



SSNM 2025 -
Species-Habitat 
Relationships & 

Biodiversity Patterns



SSNM 2025 – 
Vegetation Structure & 
Landscape 
Configurations



SSNM 2025 – 
Ecosystem Dynamics & 
Resilience



How do we Translate Research into 
Conservation Tools?



How do we Translate Research into 
Conservation Tools?

Rewilding & 
Adaptive 
Management 
Strategies

Increasing 
urbanization 

pressures along 
protected area 

borders

Patterns & 
drivers of tree 

mortality 

https://www.cnn.com/2018/06/12/africa/baobob-tree-death-africa-intl/index.html



How do we create 
management & conservation 

relevant tools?



How do we create 
management & conservation 

relevant tools?

Remote Sensing + Field Data & Local Knowledge 
= Spatial Planning Tools 

(Also useful for advancing research across multiple scales)



What is the right “tool” 
for the job?

• Spatial resolution and extent
• Temporal resolution and extent
• Sensitivity to focal features or change
• Data accessibility (open-source)



What is the right “tool” for the job?
- Tradeoffs -

Consistency across 
space & time

Spatial resolution and mapping detail vs. open-source data with 
ease of repeatability through time

Small spatial 
coverage & limited 

accessibility



1990 2014 2020

South Africa Land Cover Land Use Mapping Program



1990 2014 2020

Inset Legend

Trading vegetation detail 
for spatial and temporal extents



Remote Sensing of GKNP 
Savannas



Remote Sensing of GKNP 
Savannas



How can we continue to advance 
spatial tools for conservation 

planning in GKNP?



Applying NASA Earth Observation Data to 
Conservation Management in the Greater 

Kruger National Park Region



Remote Sensing for 
Informing Conservation

End-User Engagement

Identify Critical Data Gaps 
for Planning/Monitoring 

Programs

Consider Available Remote 
Sensing Data to Meet 

Needs
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End-User Engagement

Identify Critical Data Gaps 
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Remote Sensing for 
Informing Conservation

End-User Engagement

Identify Critical Data Gaps 
for Planning/Monitoring 

Programs

Consider Available Remote 
Sensing Data to Meet 

Needs
Uncertainty 

Assessments

Consider Data/Tool 
Accessibility

Training and Hand-Off 
Support for End-User 

Integration



Project Goals and Outputs
Wildlife Habitat & 

Connectivity

Herbaceous Biomass & Patch Classes

Urbanization Patterns & LandscapesCharacterize Woody 
Vegetation Structure

Monitoring & Conservation 
Planning Tools



Project Goals and Outputs

Herbaceous Biomass & Patch Classes

Urbanization Patterns & LandscapesWoody Vegetation Structure 
& Change

Monitoring & Conservation 
Planning Tools

Wildlife Habitat & 
Connectivity



Woody Vegetation Structure & Change



Woody Vegetation Structure & Change



GEDI: Structure 
Sampling Tool



GEDI: Structure 
Sampling Tool

Leaf-on Leaf-off



Topography Apply
Models

Soils

Random Forest Modeling Framework

PALSAR

Landsat Seasonal Metrics

High Quality Leaf-
on Footprints Only

Sample sampling 
of footprints



Topography Apply
Models

Soils

PALSAR

Landsat Seasonal Metrics

Canopy cover (COVER)

Foliage Height 
Diversity (FHD)

Relative Height 98th 
percentile (RH98)

30 m resolutions

Random Forest Modeling Framework

High Quality Leaf-
on Footprints Only

Sample sampling 
of footprints



Topography Apply
Models

Soils

PALSAR

Landsat Seasonal Metrics

2007-2010, 2015-present

Annual structure map products to 
support monitoring change & 

better match timing of field-data 
collections through time 

Random Forest Modeling Framework







Wildlife Occupancy & 
Habitat Connectivity



Will also provide 
tutorials and an 
update package 
to keep spatial 
products up to 
date.



What’s Next in Remote Sensing 
for Informing Conservation 

Science?



What’s Next in Remote Sensing 
for Informing Landscape 

Science?



NASA 
Earth Science 
to Action

Goal: Bridge the gap 
between data producers 
and end-users to accelerate 
and advance the impact of 
NASA’s Earth science to 
benefit humankind.



Thank You:
Project Team
Local Partners

Local Field Guides
NASA Funding
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