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Global Biodiversity Hotspot!
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HERE!!!



Freiberg and Manning 2013

~ 9000 plant species (~2.5% of global)
~ 70% endemic to the Cape Floristic Region
~ 90% endemic to South Africa

Global Biodiversity Hotspot!

Species Diversity



Source: iNaturalist.org



The Blushing Bride, Serruria florida, Proteaceae



Global Extinction Hotspot!

Humphreys et al. 2019











User needs?

How to allocate limited resources for:
- Policing unlawful land transformation?

- Alien tree clearing?
- Fire management?

- Monitoring climate change?

Among others…



Existing tools don’t work here…



Modeling Fynbos Dynamics

Grey is model forecast, 
red is observed 
vegetation activity

Dynamism makes 
detecting change very 

difficult!!!

Healthy Fynbos can have 
almost any NDVI at any 

time!

Postfire recovery trajectory
(satellite NDVI)
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Modeling Fynbos Dynamics

Postfire recovery trajectory
(satellite NDVI)

Detect deviations from the 
model forecast!
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Informatics pipeline from data 
ingest to reporting interface

www.emma.eco

Define Domain
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Resources 
Download
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Update website 
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Regional summariesGithub/Targets reproducible workflow

Park-level Reports

http://www.emma.eco


Model Development

www.emma.eco

Define Domain
Update Data 
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Download
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Analysis-ready 
data

Iterative model 
and forecast 
updatingt
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We want this working well before we go online!!!

Using a Convolutional Long Short-Term 
Memory (ConvLSTM) model for prediction

● Less computationally intensive
● AI approaches (esp to diagnose deviations)
● Other satellite products

Forecast!Fit

Hierarchical state-space model

http://www.emma.eco


End Users
Management

Near-real-time Alerts



End Users
Management
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Near-real-time AlertsRegular summaries



Researchers

End Users
Management

Policy

Etc…

Near-real-time AlertsRegular summaries

Global change
Observations



Researchers

End Users
Management

Policy

Etc…

Near-real-time AlertsRegular summaries
Citizen scientists

Verify Alerts
Global change
Observations



EMMA vs BioSCape?

Earlier work started in 2012

Very applied focus. Lots of stakeholder 
engagement

Platform for disseminating some of 
BioSCape’s applied products?

Potential to learn from BioSCape to 
develop new approaches

Earlier work started in 2015

Initial focus on new technologies and 
opportunities

Increasing interest in potential for 
applications



Thanks!!!


