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BioSCape is a team effort!

Adam Wilson Erin Hestir Jasper Slingsby Anabelle Cardoso Phil Brodrick

Co-Pl & Terrestrial Co-PI & Aquatic Co-PI & South Africa Research Scientist & Team Data PI
Lead Lead Lead Manager

And ~150 others across 19
sub-projects

50:50 US:SA




BioSCape - NASA’s first biodiversity-focused field campaign
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Diversity Zones(DZ): Numberof species per 10,000 km?

DZ1[ |1<20spp 0z 5 [l 1000-1500spp. 02 o [ 4000-5000 spp
0z 2 [} 20-200 spp 0z 6 15002000 spp. 0z 10| >5000 spp Mutke et al. 2011
0Z3 [ ]200-500 spp 0z 7 20003000 spp

0z4 [ js00-1000spp. 0z 8 [l3000-4000 spp

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



Timeline
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logistics Publication and
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Stakeholder meetings and South African collaborators; ) Campaign planning;
Scoping Proposal Science Team Selected: Enhancing Science Applications of
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Research Objectives

Decadal Survey Question E-1:

A==, BIOSCAPE: Biodiversity Survey of the Cape

1. WE COLLECT DATA: REMOTERIN-FIELD

What are the structure, function, and
biodiversity of Earth’s ecosystems, and
how and why are they changing in time
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Feedbacks between global change,
biodiversity change, and ecosystem
services?
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Use-inspired science: Conservation Applications

Western Cape
Government
FOR YOU

TheNature @
L l:'}l'ih'll"l'\':lt'lll':h'

“TBIOSPHERE RESERVE

2.

BirdLife




BioSCape - NASA’s first biodiversity-focused field campaign
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BioSCape - Field Data

Local In-Situ Data Collected
® Radiometric calibration buoy + Vegetation plots

Plankion, pigments, nutriants, bicoptics Modified vegetation plots

In-water

= Digsohved carbon " Plant genatics

Kelp composition & condition . Hlien roee

Tarrestrial vegetation

Estuaring biodiversity variables

Coastal

South African
Soundscapes provincial boundaries
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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



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

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

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

=

Parties to the Nagoya Protocol

international partners -
P B= South Africa
Strengthens BioSCape’s commitment to biodiversity B
research, conservation, and compliance with global Soimlrmnupin
standards.

ABS National Focal Point (NFP)

Competent National Authority (CNA)

Legslative, Adminiatratve of Polcy Measure (MSH)
ABS Procedure (PRO}

National Model Contractual Clause (NMCC)

Internationally Recognized Certificates of Comrgilance BRCC)

SOUTH AFRICA/NEMANEMBANEMPAA SBSPAPPSANEMIC MARES2024/SL'CNI2-87 32057
Cutre of Dacsera colectad Wom Caos Nadss Reserves
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INTERNARONALLY RECOGMNIZED CERTIFICATES OF COMPLIANCE SRCO




Science Oscars of South Africa - 2025 Finalist

Today’s research ... tomorrow’s innovation

SOUTH32 2024/2025 NSTF-South32 Awards

Recognising and celebrating an outstanding contribution to science,
engineering, technology (SET) and innovation in South Africa

BioSCape: The Biodiversity
Survey of the Cape

Jasper Slingsby, South African Lead and Senior Lecturer

Data for Research Award
for advancing the availability, management and re-use of research data
{by an individual or a team)



All BioSCape Data will be Publicly Archived and Accessible

&4 | EARTHDATA

QBMT.EM - i G - \SA .
' i __ . 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!

Overview Related Links

Biodiversity Survey of the Cape Datasets List

3n 1 10 downkad BoSTape datasets
Show | ASv | entres 1 e

W BoSCape Gataset “ Publebed « UserGuide ¥ Downdowd S0



All BioSCape Data will be Publicly Archived and Accessible

&% | EARTHDATA

Welcome to BioSCape Cloud!

Biodiversity Survey of the Cape (BioSCape)

Overview Related Links

W 10 loaen abSut Mow and whyy Dhey Mve CAaNgIng I tme and 30ace

Biodiversity Survey of the Cape Datasets List

Contact info@bioscape.io for access

Show | AS v | entres Piter

W BoSCape dataset * Publabed + UserGuide ¥ Downdoad a0

msew | B aws $36k
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Learn more about BioSCape

npj | biodiversity Perspective

The biodiversity survey of the Cape
(BioSCape), integrating remote sensing
with biodiversity science

B Check for pdates
Anatselbe W. Cardosc’™, Erin L Hestir' |, Jasper A Sirgaty™**, Cherle J, Forbes', Glenn AL Moncriaft’,
‘Woody Tumer', Andrew L Skoeno™, Jacoh Hesslsge®, Philip &, Brodrick”, Kefh . Gaddls” &
Adam ML Wikson'

nature reviews biodiversity Volume 1| January 2025 |2-4|2

i oo VOO 4 IS 600400007 4

BioSCape combines local knowledge
and remote-sensing technology for
inclusive biodiversity science

Araballe W, Cardoso & The BloSCapa Consaatium # Lhock lor updaten
The Biodiversity Survey of the Cape (BioSCape)  ssstainable uman development while sarvving the threat of limate
inSouth Africa’s Greater Cape Floristic U A A

Region aims to test the limits and potential of rranagemment of sisitar segions workdwide',

renms_aerﬁdru{fo.rhlndlw_rsllyappﬂca:m. -t dutatn el v

Integrating field biodiversity Measurements and  [uring kioscsse, sirhenss inagng isectrossoy (il kaown 35

Iocal knowledgewith advanced rermaote sensing, hwwﬂmﬂrgmzﬂ;ﬂ ﬂﬂ;::h:mwrdw
. P = . teres i ner e e, SPRTIOAL DY

BioSCapebrings us closer wmeasuring key Irtsisnes peTbocned and amamed solar radaton M hagh speceral s

biodiversity variables globally from space. Vetion, which enables e et el o Bicsdiversity information susch

bioscape.io/products



Submit to the BioSCape Special Collection

JGR Biogeosciences

Call for Papers

BioSCape: The Biodiversity Survey of the Cape

Submission deadline: Sunday, 30 November 2025

The Biodiversity Survey of the Cape (Bio5Cape) is a collaborative international project to advance
biodiversity mapping and monitoring through remote sensing. BioSCape is one of the most extensive
high-resolution Open Access imaging spectroscopy and structural mapping initiatives in the Southern
Hemisphere. The airborne campaign, conducted in October and November 2023, covered -45,000 km?
using five instruments, including three imaging spectrormeters (spanning ultravialet to thermal
infrared) and bath full-waveform and discrete-return lidar. This unique dataset was collected alongside
extensive terrestrial and aquatic field data to address research questions on biodiversity structure,
composition, and function in respense (o global change, The BioSCape target domain, the Greater
Cape Floristic Region of South Africa, is home to two of the world’s richest plant biodiversity hotspots
and a regional peak in marine biodiversity and endemism where the cold Benguela and the warm
Agulhas Qoean currents meet. This astonishingly high bicdiversity and endemism turns over across
steep emvironmental, climatic, and anthropogenic gradients and spans an extensive range of terrestrial
and aquatic ecosystem types encountered worldwide. The project’s themes span mapping plant
functional traits, communities of plants and animals, invasive species, kelp forests, and phytoplankton
functional types. Innovative mathods also explore links betweaen eDMNA, autonomous sound
recordings, and landscape diversity metrics from imaging spectrascopy. This Special Collection invites
submissions wtilizing BioSCape data to enhance understanding of biodiversity in this unigque and
complex region,




Virtual Science Team Meeting (June 10-11)

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.

e G CI | o~ "_ — 8 '
T :
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2024 Science Team Meeting Photo

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!
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BioSCape Sessions Today

F00AM

Praoject Talks: BioSCape | {10 min talk + 2 min Q&A)
Blodiversity Survey of the Cape (BlaSCape)
Adam VWilkonSeace University of New York ar Buffalo

RadSCape: radiative transfer simulation and validation of the dynamic

structural and specural properties of the vegetation of the Cape
Jan van AardeRacherter Insouee of Technolagy

Spectral and spatial scaling in biodiversity remote sensing: research
condutive to BioSCaps weieres and implementation setivitied
Henvy FryeUniversity of VWisconsin, Madison

Cyancbacreria and surfece aguatic vegemtion of the Cape freshwarer

wyitems (CranabCape): a byperspectral data campasgn and anabriis
Lizne Guild™ALA Ames Research Cencer

BioREaCH: biodrrersity-remote sensing for estuarine and coastal habitat
resenrch

Aneus SrovalNASA Gedderd Seace Righe Cerer

6:05PM

10:35AM

Project Talks: BioSCape 2 (10 min talk + 2 min Q&A)

Cape Traits: patterns of functional trait variation and diversity across the
Greater Cape Floristic Region and comparison with other Mediterranean
ecosystems

Henry FryeUniversity of Wisconsin, Madison

Impacts of invasive alien species on biodiversity and ecosystem
functioning

Megtan Hayden/Utah State University

BioSCape ~ Mapping of phytoplankton functional types from space in
support of coastal resource ap and ¢ wpport
JSinghwt WA/ Columbis University

Intrinsic dimensionality and data fusion to monitor Cape biodiversity
Kerry Cawze-Nicholsor/INASA jet Propulsion Laboratory

Biodiversity across scales: mapping taxonomic, phylogenetic, and
functional diversity with eDNA, field surveys, and remote sensing data
Macthew RossiUniversity of Colorada, Boulder

Project Talks: BioSCape 3 (10 min talk + 2 min Q&A)
BisSeundSCape: Conmecting acouitics and remete teniing to wtudy
habstar-snimal deversity acroid efvironmental gradients

Marthew ClarkFonoma Sate University

TraitsCape: understanding the role of microrefugia in buffering fmbas
from global change
Cory MerovwiLiniversity of Connecticur, Seorrs

Inegrating remone sensing and bodiversiny observations o mag and
menitor plant mxonomic, phylogenete. and functional beta-diversicy in
the Greater Cape Florisuc Reglon

Xin Chen'University of Marpland Center for Environmental Sciance.
Appalrchizn Lab, Frostburg

BieSCapa mult-senser data integration
Phlip BrodeekNASA fer Propuliion Lubaratary

Optional BioSCape Film: The Spectrum of Life

(runs for approximately 36 minutes)



THE BioSCape Film Screening
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6:05PM Optional BioSCape Film: The Spectrum of Life

(runs for approximately 36 minutes)
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Visit bioscape.io Email: info@bioscape.io

BioSCape Home Story Team Engoge Data Science News Products Q

nd the distribution, function, and
iversity o land and in the water in the
fie Region (GCFR), one of the world’s 36

Read Our Story
Meet Our Team

Engage With BioSCape







BioSCape - Advancing remote sensing of biodiversity

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



BioSCape - Advancing remote sensing of biodiversity
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Imaging spectroscopy gives you
subtle signatures that facilitate
mapping functional traits.
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BioSCape - Advancing remote sensing of biodiversity

256 spectral bands in the TIR
range to map land surface
temperature and emissivity
over land and water.
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BioSCape - Advancing remote sensing of biodiversity

Ly LVIS Relative Height
95th Percentile (RH5)

'OmASL

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

National Research | South African Environmental
Foundation | Observation Network




BioSCape - Field Data

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

Plankton &
Carbon




Globally consistent, locally accurate biodiversity data are severely lacking

A. Wilson
e Field biodiversity data is labour and time e Traditional remote sensing has not been advanced
intensive to collect enough to fill field gaps.
e Not feasible to do everywhere all the time ® One-size-fits-all approach inappropriate

O Biodiversity is complex

/fim—, -
—_— bioscape.io



New Remote Sensing Technology = New Opportunities

Imaging Spectroscopy
(UV - VIS - SWIR - TIR)

LiDAR

GEDI / GSFC

P. Brodrick

EMIT Spectral Image Cube near Cape Town, Full waveform LiDAR measuring forest 3D structure, as
South Africa collected by GEDI and LVIS

J

/ — =
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Many global targets, goals, and reports focus on conserving biodiversity

o

S, g
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% Kunming-Montreal

é GLOBAL BIODIVERSITY FRAMEWORK

RED
LIST

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

bioscape.io
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