Navigating Extremes in Savannas (NExS):
Impacts of drought fire and grazing on
plant communities
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Extreme events are becoming more
frequent & often occur together

2% of the world’s rarest zebras wiped out in . .
Kenyals relentless drought Cllmate Of ChaOS: the S“ﬂlocatlng Recent droughts in the Kruger National Park as reflected in the extreme

climate index
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Probability of Resprouting

Does resprouting/mortality depend
on root traits?
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How do compound extreme differ
from single extremes?
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from single extremes?

Differences in Response Ratios between
Single and Compounding events
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| [BRIEF] Takeaways
l
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* Extreme fire has different impacts on savanna herbaceous plants than

‘ typical fire

 Compound extremes have compounding effects

* These effects vary by species, potentially predictable through plant
traits

* Year two and recovery likely to produce additional insights




South African
NATIONAL PARKS

86); NSF-Integrativ

.
/

NDZI Ltd. ini, M. Mashele, J. Nok ,OPQ) / Carrlgy,A Rodge J. Hanson, R. Terry, S.
Schmi Smith, A. Knapp, S. Collins K. Kirk an, K. Frelder)b g,a O Zitha, Elijah,
' ac Gissup, Kathryn Bloodwort 1’
» " 2 l

onal Park support

_e

~ % rcia Strydom, SAEON



11



1. How will compound extremes affect
performance of plant populations?

Drought x Herbivory x Fire
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Tracking mini-populations
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Diversity of plant communities
can facilitate resilience
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from single extremes?

ANPP Response Ratios by Species

Grazing

Aristida congesta Bothriochloa radicans Megathyrsus maximus
Drought . — —a
Grazing T —— —_
Drought & Grazing
Panicum coloratum Themeda triandra -1 0 1
Drought —— -
Grazing ——— e —
Drought & Grazing
-1 0 1 -1 0 1

* Drought = Grazing

Drought & Grazing

Response Ratios

16



1. How will compound extremes affect
performance of plant populations?

Drought x Herbivory x Fire

Compound
Extreme #

Ecological states & process

e
Plant populations &
ommunities
- - Severity of perturbation +
Ecosystem Function - - -
2. How does biodiversity

alter responses?
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1. Do compound extremes lead to
greater population responses?
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2. How does trait diversity alter
responses to compound extremes?
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2. How does trait diversity alter
responses to compound extremes?
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2. How does trait diversity alter
responses to compound extremes?
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2. How does trait diversity alter
responses to compound extremes?
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2. How does trait diversity alter
responses to compound extremes?
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Conclusions

 Compound extremes may have stronger effects than single extremes

M « Population diversity did not lead to greater resistance of populations to
compound extremes

i * However, specific groups of traits correlated to responses to compound

extremes
* Population diversity may be a more important driver of population recovery
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Effects of compound
extremes on savanna
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Effects of compound extremes on savanna
growing season length




Resistant to ecological
perturbations
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Extreme drought in Kr
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Resilience of productivity but not

|| ||
plant communities
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Resilience of productivity but not
plant communities
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Diversity of grass communities
can facilitate resilience

Grass ANPP resilience (In(RR))
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Effects of compound
extremes on savanna
growing season length

Drought decreased growing season
length 3 years after drought

Caused by earlier senescence of
plants
* Could be due toincreases in
annual/weedy plants
Big implications for wildlife...
* So, how do we speed up




2023: Learning
Everything Everywhere
All at Once about plants
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40 hours of driving, 8 hours of field work




Questions

1. Do compound extremes lead to more extreme
responses?

2. How does the diversity of species or traits link with
responsiveness to compound extremes?

Ecological states & process
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Within each block:
All combinations of Drought, Grazing,
and Extreme Fire treatments

Themeda triandra




depth

ooting

Plant characteristics varied
across blocks
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Effects of extreme drought and

herbivory
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Effects of extreme drought and
herbivory
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Empirical data ‘ Parameterize models Predictions
under future

Light competition global change
scenarios
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Extreme events impact us through
effects on ecosystem services

Millennium Ecosystem Assessment
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Extreme events are occurring
more frequently

Counties expected to experience heat indices above 125°F by Map released: August 11, 2022
2053

Heat index is what the temperature feels like, combining humidity and air temperature
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Evidence for effects of compound
extremes on plant communities
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