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Greater Cape Floristic Region

Exceptionally high 
terrestrial & aquatic biodiversity

2 Terrestrial biodiversity hotspots

8 Terrestrial Biomes 
>12,000 plant species!
~20% Africa’s plants in ~1% of area
78% endemic

6 Marine Biomes 
3rd highest marine endemism 

Unique freshwater systems

BioSCape - NASA’s first biodiversity-focused field campaign 

Mutke et al. 2011



Timeline

2025+



Research Objectives

Decadal Survey Question E-1:  

What are the structure, function, and 
biodiversity of Earth’s ecosystems, and 
how and why are they changing in time 

and space?

Three major research themes: 

1
Distribution and abundance of 

biodiversity

2
Role of biodiversity in ecosystem 

functions?
3

Feedbacks  between global change, 
biodiversity change, and ecosystem 

services? 



Use-inspired science:  Conservation Applications



BioSCape - NASA’s first biodiversity-focused field campaign 

3 Imaging Spectrometers         2 LiDAR              Many Satellite Overpasses              Diverse Field Data 



BioSCape - Field Data

~2,600 sites



BioSCape is the largest Open Access imaging spectroscopy 
and structural high-resolution mapping endeavour in 
Africa 

(and the Southern hemisphere?)

bioscape.io/data



Research co-development with local end users and capacity building 

bioscape.io/engage



BioSCape projects successfully obtained an 
Internationally Recognized Certificate of Compliance 
(IRCC) under the Nagoya Protocol.

● Ensures ethical and legal research practices
● Promotes fair and equitable sharing of benefits
● Enhances trust and collaboration with 

international partners

Strengthens BioSCape’s commitment to biodiversity 
research, conservation, and compliance with global 
standards.

Convention of Biological Diversity - Nagoya Protocol on Access and Benefit-sharing

Parties to the Nagoya Protocol



Science Oscars of South Africa - 2025 Finalist



All BioSCape Data will be Publicly Archived and Accessible

Reasons to submit your data to ORNL

● Backup before your hard drive dies
● Enable reproducible workflows
● Get a DOI and increase citations
● Looks good in your annual report

● YOU ARE REQUIRED TO!



All BioSCape Data will be Publicly Archived and Accessible

$36k

Contact info@bioscape.io for access

mailto:info@bioscape.io


Learn more about BioSCape

bioscape.io/products



Submit to the BioSCape Special Collection



Full science team to share 
updates and foster collaboration 
and maximise the future impact 
of BioSCape by maintaining 
open communication across the 
team members from both the US 
and South Africa.

Virtual Science Team Meeting (June 10-11)

10 & 11 June
7-8.30am PT / 10-11.30am ET / 4-5.30pm SA

Email info@bioscape.io if you would like to join!

2024 Science Team Meeting Photo

mailto:info@bioscape.io


BioSCape Sessions Today



BioSCape Film Screening



Visit bioscape.io Email: info@bioscape.io





480 + 246 = 726 spectral bands 
across the UV, VIS, NIR, and 
SWIR range.

BioSCape - Advancing remote sensing of biodiversity



K. Kovach / Townsend Lab

A.Chlus

Imaging spectroscopy gives you 
subtle signatures that facilitate 
mapping functional traits.

BioSCape - Advancing remote sensing of biodiversity

species1 species2 species3 



256 spectral bands in the TIR 
range to map land surface 
temperature and emissivity 
over land and water.

K. Cawse-Nicholson

BioSCape - Advancing remote sensing of biodiversity



With full waveform and 
discrete return airborne  
LiDAR, you can really start to 
untangle ecosystems to map 
both structure and function.

M. Hofton

BioSCape - Advancing remote sensing of biodiversity



When airborne and field data 
are coupled, the potential of 
remote sensing for biodiversity 
applications is unleashed!

Plankton &
Carbon

Kelp

Vegetation

Soundscapes

eDNA

Plankton

BioSCape - Field Data



bioscape.io

Globally consistent, locally accurate biodiversity data are severely lacking 

● Field biodiversity data is labour and time 
intensive to collect

● Not feasible to do everywhere all the time

MODIS 
NDVI

● Traditional remote sensing has not been advanced 
enough to fill field gaps.

● One-size-fits-all approach inappropriate
○ Biodiversity is complex

A. Wilson



bioscape.io

New Remote Sensing Technology = New Opportunities

EMIT Spectral Image Cube near Cape Town, 
South Africa

P. Brodrick
GEDI / GSFC

Imaging Spectroscopy 
(UV - VIS - SWIR - TIR)

LiDAR

Full waveform LiDAR measuring forest 3D structure, as 
collected by GEDI and LVIS



bioscape.io

Many global targets, goals, and reports focus on conserving biodiversity 

To do this, we need to measure and monitor biodiversity globally 
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