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Dr. Lima is a lecturer in south of Brazil interested in conservation of Atlantic forest and Pampa biomes. She 
focuses her research in an ecotone area between these two biomes. She is now on a postdoc intern at 
Deakin University. 

This study presents a Systematic Conservation Planning for the Brazilian Pampa biome, one of the most 
threatened areas in South America. Our goal is to present three scenarios where at least 17% (Aichi 
target for terrestrial lands) of the biome’s 12 types of vegetation were protected. These three scenarios 
differ in their percentage of strict protection (SP) and sustainable use (SU) areas. Cattle density, urban 
and rural areas were used as priorization costs aiming at minimizing possible human–conservation 
conflicts. The study area was divided in 1,510 hexagons (~10,000ha). This priorization was done through 
the software Marxan with zones. Four main areas were pointed as priorities: (1) the northwest, (2) the 
west, adjacent to the Ibirapuitã SU protection area, (3) the center and (4) south of the Rio Grande do Sul 
state. In the first scenario (5% SP/ 12% SU) 379 planning units were selected (137 SP/ 242 SU). In the 
second scenario (10% SP/ 7% SU) 376 planning units were selected (230 SP/ 146 SU). In the third 
scenario (15% SP/ 2% SU) 419 planning units were selected (338 SP/ 81 SU). The higher number of 
planning units selected in the last scenario provides evidence on how deficient in SP areas the current 
protected area network is, since a larger number of planning units had to be added to the current 
network to meet a more rigorous goal for this protection zone. SP areas should be prioritized, as they 
use to deliver better conservation results comparing to SU areas. 

Wildfire plus climate change–type drought: how much can a forest 
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Lewis Walden is a PhD student researching the double disturbance effects of drought and fire on forest 
stand structure. Disturbance ecology and fire ecology are his main interests, particularly plant community 
response to the impacts of multiple stressors. 

Forest disturbance events have become more prevalent and are predicted to increase in frequency and 
severity with a changing climate. These events can have profound impacts on forest stand structure and 
function. While the impact of single disturbance events has been well documented, the combined effect 
of drought + fire, and how they may interact, remains a pressing, yet largely unanswered question, 
particularly for non-coniferous forests. 



24 

A factorial design of plots in eucalyptus–dominated forest in southwestern Australia was established 
following a 2016 wildfire. There had been previous episodes of drought in this forest. Thirty-six plots 
were split across two levels of pre-fire drought impact (high and low) and two levels of fire severity 
(canopy scorched and canopy consumed). Data were collected on tree and shrub survival, regeneration, 
woody debris, stumps and soil carbon. 

Preliminary results suggest that the largest tree mortality occurred in areas of high drought impact plus 
high severity fire. Forest experiencing lower fire severity and drought impacts resprouted more 
vigorously than the high severity plus drought affected sites. These lower disturbance severity sites also 
had many more seedlings and resprouts than higher severity sites.  

Mediterranean-type eucalypt forests, long regarded as strongly fire resilient, may be undergoing 
significant changes in stand structure due to multiple, interacting stressors of varying severities such as 
drought and wildfire. Given the prediction of more frequent and more intensive fires and droughts, the 
results from the study may provide an insight into how the forest may respond under a changing 
climate. 
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Rapid anthropogenic climate change poses a significant threat to forest biodiversity, with increasingly 
severe and frequent disturbances contributing to the degradation of forest condition across the globe. 
Increased drought and fire may push resilient forests into unknown ecological territory. Eucalypts are 
the dominant canopy trees in southeastern Australian forests, where post-fire resprouting is the main 
regenerative strategy developed to survive disturbance. Our study examines the interactive effect of fire 
frequency and drought on eucalypt mortality and resprouting syndrome (epicormics vs basal) on 
ridgetops and gullies of the Sydney region. There were differences in the response of eucalypts to fire 
and drought between ridges and gullies. On ridgetops, stem mortality was greatest in areas that 
experienced a combination of frequent fire and severe drought. Crown dieback was highest in 
frequently burnt areas that experienced mild drought, but was mostly limited to ridgetops, suggesting 
that species in severely droughted areas of the study region may be better adapted (e.g. thicker bark) to 
cope with disturbance. There was a higher proportion of basal resprouting in frequently burnt, severely 
droughted areas, suggesting that drought-fire interactions have the capacity to change tree morphology. 
The increase in mortality and shift toward smaller, multi-stemmed trees found in this study suggests 
that drought and frequent burning can induce state changes in highly resilient forests. These relatively 
rapid changes occurring across a large part of the Sydney region need to be contrasted with data from 
other bioregions to further understand the contributions of local and region drivers.  
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