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Global Biodiversity Hotspots

Semi-arid shrubland



Humphreys et al. 2019

Global Extinction Hotspot!

Seed-bearing plant species lost since 1900



Habitat loss and fragmentation…

Skowno et al. 2021. SAJS https://doi.org/10.17159/sajs.2021/8182
Ntshanga et al. 2021. Aus Ecol http://dx.doi.org/10.1111/aec.13037
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Major Threats

https://doi.org/10.17159/sajs.2021/8182
http://dx.doi.org/10.1111/aec.13037


Invasive alien plants (trees in particular)

● outcompete local flora

● alter fire regimes

● reduce runoff

Moncrieff et al. Hydr Proc 2021 
http://dx.doi.org/10.1002/hyp.14161
Slingsby et al. 2017 PNAS 
http://dx.doi.org/10.1073/pnas.1619014114

Major Threats

Reduction of freshwater supply due 
to alien plants

http://dx.doi.org/10.1002/hyp.14161
http://dx.doi.org/10.1073/pnas.1619014114


Altered fire regimes

● population die-offs
● vegetation state shifts

Slingsby et al. 2020. Global Change Biology.
http://dx.doi.org/10.1111/gcb.14861

Major Threats

http://dx.doi.org/10.1111/gcb.14861


Climate change…

● population die-offs

● reduced postfire regeneration

● diversity loss

● shifts in functional composition

Slingsby et al. 2017 PNAS 
http://dx.doi.org/10.1073/pnas.1619014114
Slingsby et al. 2020 ISPRS
https://doi.org/10.1016/j.isprsjprs.2020.05.017

Major Threats

http://dx.doi.org/10.1073/pnas.1619014114
https://doi.org/10.1016/j.isprsjprs.2020.05.017


Photo: Jasper Slingsby

How do we manage 
such a complex and 

dynamic system?



2021 Fynbos Forum: Satellite monitoring of the Fynbos biome: identifying user needs

~80 Participants 

from a variety of 

organizations 

across South Africa

Breakout Rooms
1. Fire management
2. Monitoring species and ecosystems
3. Invasive Species 
4. Hydrology
5. Illegal vegetation clearing

User Requests:
● Records of past changes
● Current ecosystem status in context
● Spatial resolutions < 1 km
● Regular updates
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https://doi.org/10.1016/j.isprsjprs.2020.05.017

Near-real-time monitoring and forecasts of ecosystem state

Postfire recovery trajectory
(MODIS/VIIRS NDVI)

Use satellite time-series to identify 

fire, recovery, invasion, and 

change

Shrub Mortality due to 

droughtComparing bayesian, state-space, & AI methods

Forecast!

https://doi.org/10.1016/j.isprsjprs.2020.05.017
https://doi.org/10.1016/j.isprsjprs.2020.05.017


Regional summaries

Near-real-time change detection for Cape Floristic Region 

Use satellite 

time-series to 

identify fire, 

recovery, 

invasion, and 

change

Park-level Reports



Partnering with 
regional stakeholders to 
develop an operational 
monitoring system in a 

dynamic ecosystem



Applied component of the Biodiversity Survey of the Cape (BioSCape) 

Gulfstream V

Gulfstream III

Upcoming biodiversity field 
campaign to South Africa

Several posters today & 
additional talk tomorrow
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Thank you!

https://drive.google.com/open?id=106rLXk13oT7RObWaJC6vK2CfMvN_kcSq

