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Global Extinction Hotspot!

Seed-bearing plant species lost since 1900
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Hawaii recorded
Hawall recoraed

79 extinctions.

South Africa’s Cape provinces
have the second most, with 37.

enamre Humphreys et al. 2019
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Skowno et al. 2021. SAJS https://doi.org/10.17159/sqjs.2021/8182
Ntshanga et al. 2021. Aus Ecol http://dx.doi.org/10.1111/aec.13037

Habitat loss and fragmentation...

Vs
s
(qv)
Q
-
-
T
-
=
=



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

Major Threats

Invasive alien plants (trees in particular) e o ey S e

e outcompete local flora to alien plants
e alter fire regimes
e reduce runoff

runoff reduction (%)

20
Moncrieff et al. Hydr Proc 2021 I 10

http://dx.doi.org/10.1002/hyp.14161
Slingsby et al. 2017 PNAS
http://dx.doi.org/10.1073/pnas.1619014114
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Major Threats

Altered fire regimes

AProbability
0.04

Land Cover
. Transformed

. Natural

0.03
0.02
0.01
0.00
-0.01

® population die-offs
® vegetation state shifts

land cover and land > limit the flow of fire, > driving vegetation shifts
use change reducing probability of burning and biodiversity loss

Slingsby et al. 2020. Global Change Biology.
http://dx.doi.org/10.1111/9cb.14861
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Major Threats

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
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How do we manage
such a complex and
dynamic system?



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

43 ~80 Participants
FYNBOS from a variety of
FORUM 2021 organizations

ONLINE EVENT across South Africa
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Breakout Rooms

Fire management

Monitoring species and ecosystems
Invasive Species

Hydrology

lllegal vegetation clearing
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User Requests:

WITWATERSRAND, Conservancy South African 550\ icaL sociETY
JOHANNESBURG NATIONAL PARKS OFSOUTHARRIS™ yofcey, e Records of past changes
e Current ecosystem status in context
et RF SAEON e Spatial resolutions < 1 km
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Regular updates

Fuundaﬂon Observation Network



Near-real-time monitoring and forecasts of ecosystem state

C O S Y ST E M ISPRS Journal of Photogrammet::r;; Remote Sensing
TV Use satellite time-series to identify LSEVIER
“HIANAGEMENT . . H Near-real time forecasting and change detection for an open ecosystem with )
BerZiPpLiCATION fire, recovery, invasion, and -
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Near-real-time change detection for Cape Floristic Region

Regional summaries Park-level Reports

Park-specific Information

EMMA Report
« Model Overview NDVI and Time Since Fire
* Park Information 5
+|

Page last updated at 2022-09-18 03:46:02.

Model Overview

We estimate the age of a site by calculating the years since the last fire. We then fit a curve to model the recovery of vegetation (measured using
NDVI) as a function of it's age. An additional level models the parameters of the negative exponential curve as a function of environmental
variables. This means that sites with similar environmental conditions should have similar recovery curves. More details are available here.

Park Information

»

. Vegetation Index (MODIS NOVI)
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Partnering with
regional stakeholders to
develop an operational
monitoring system in a

dynamic ecosystem

Earth Observations

Environmental Data Vegetation Dynamics High Resolution Imagery
(soil, fire, climate, topography) LANDSAT & MODIS (e.g. Planet labs)

Ecological

Forecasting Step (2): Identify

Anomalies

Step (1): Predict .
Signal Evaluate, and Classify

Anomalies
Update/ i
o -c.,,,z \ Step (4): Update Model

Conservation & %RF SAEON

National Research | South African Environmental R B In Situ Observations
Management Foundation | Observation Network Field |nSpeCti0n,

of Biodiversity Citizen Science Reports,
Manual Classification

Blodlversny Management Interventions
® Invasive species removal, management of wildfire,

plant morbidity and mortality, land use change
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Applied component of the Biodiversity Survey of the Cape (BioSCape)

Gulfstream Il

Upcoming biodiversity field
campaign to South Africa

Several posters today &
additional talk tomorrow
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