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Extreme events are becoming more 
frequent & often occur together



NExS  Navigating Extremes in Savannas
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Ambient fire

‘Extreme’ fire



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

Grazing

How do compound extreme differ 
from single extremes?



[BRIEF] Takeaways

• 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
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Thanks!
Come find us
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Drought x Herbivory x Fire
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1. How will compound extremes affect 
performance of plant populations?

2. How does biodiversity 
alter responses?
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Tracking mini-populations

Tagged 5 individual bunch grasses in each plot
Learned a LOT about these individuals (traits)

• Specific leaf area
• Veg height
• Flwr height
• Flwr number
• Rooting depth
• Specific root length
• Allometry
• Tiller number

• Root non structural carbohydrates
• Bud number
• Bud location
• Vcmax
• Jmax
• Xylem conduit diamter
• Leaf turgor loss point
• P50
• Max stomatal conductance
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Extreme drought in Kruger 
National Park

Wilcox et al. 2020

February 2016



Diversity of plant communities 
can facilitate resilience
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Full recovery

Low resilience
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Drought

Grazing

How do compound extreme differ 
from single extremes?



Drought x Herbivory x Fire
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1. How will compound extremes affect 
performance of plant populations?

2. How does biodiversity 
alter responses?
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Aristida congesta 
ssp. barbicollis

Bothriochloa 
radicans

Panicum 
maximum

Panicum 
coloratum

Panicum 
coloratum

Themeda 
triandra



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



2. How does trait diversity alter 
responses to compound extremes?

High SLA
Thick stems
Tall species

High SRL
short species



Individuals

Mini-population (plot)

2. How does trait diversity alter 
responses to compound extremes?



2. How does trait diversity alter 
responses to compound extremes?



High SLA
Thick stems
Tall species

High SRL
short species

2. How does trait diversity alter 
responses to compound extremes?



Conclusions

• Compound extremes may have stronger effects than single extremes

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

• 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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NExS

Questions





Effects of compound 

extremes on savanna 

growing season length 

and 

Experimentally simulating 

compound extremes
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Effects of compound extremes on savanna 

growing season length



Resistant to ecological 
perturbations

Year

Koerner et al. 2014

Low sensitivity to 
herbivory

Konza Kruger
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NExS  Navigating Extremes in Savannas

Sally Koerner Kim O’Keefe Dave Thompson Tercia Strydom

2023 2024 2025 2026 2027

Pre-trt Treatments Recovery

Quantifying diversity using plant 
traits
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Extreme drought in Kruger 
National Park February 2016



Resilience of productivity but not 
plant communities

Wilcox et al. 2020

↑ post-
drought

↓ post-
drought



Resilience of productivity but not 
plant communities

Wilcox et al. 2020

↑ post-
drought

↓ post-
drought



Diversity of grass communities 
can facilitate resilience
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Effects of compound 

extremes on savanna 

growing season length

Experimentally simulating 

compound extremes

• Drought decreased growing season 
length 3 years after drought

• Caused by earlier senescence of 
plants
• Could be due to increases in 

annual/weedy plants
• Big implications for wildlife…

• So, how do we speed up 
recovery?



2023: Learning 
Everything Everywhere 
All at Once about plants



2023 – building the experiment! 



40 hours of driving, 8 hours of field work



1. Do compound extremes lead to more extreme 
responses?

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

Questions



Within each block: 
All combinations of Drought, Grazing, 
and Extreme Fire treatments

42

Themeda triandra

↓ Diversity



Plant characteristics varied 
across blocks

43



44

Effects of extreme drought and 
herbivory



Effects of extreme drought and 
herbivory
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Empirical data

Water and nutrient 
competition

Light competition

Parameterize models

Time

Predictions 
under future 
global change 
scenarios



Thanks for listening!

K_wilcox@uncg.edu



Millennium Ecosystem Assessment

Extreme events impact us through 
effects on ecosystem services
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Extreme events are occurring 
more frequently

First Street Foundation 2022



Komatsu et al. 2019 PNAS
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