‘@ ® \
@UEES:éad.yZOZO

Wildfires risk and spatio-temporal
dynamic in the Chiquitania region
(Bolivia)

Marcela Bustillo Sanchez 2, Baptiste Poffet 2, Marj Tonini 2, Paolo Fiorucci®

2 Institute of Earth Surface Dynamics, University of Lausanne, Faculty of Geosciences and
the Environment, Lausanne, Switzerland (marj.tonini@unil.ch)

b CIMA Research Foundation, Savona, Italy
UNIL | Université de Lausanne

Faculté des geosciences

st Ao "anvirennaroan
et de ['environnement



Motivations

e Wildfires risk in the South American forest will probably increase in
the future as a consequence of the predicted increased frequency
of droughts combined with the growing rate of deforestation.

 The main cause of fire ignition is human-made: burning is the
easiest and cheapest way to clear the land and to prepare fields for
the next year’s crop. This usual practice, called chaqueo in Bolivia,
can easily get out of control and initiate large fires, burning
hectares and hectares of forest.

* Although it is evident that fires in Bolivia, mainly caused by the
practice of chaqueo, and land use/land cover changes (LULCC)
provoked by deforestation, are related, the relation among these
two elements has not been deeply investigated yet.
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Wildfires atthe border of Boliviaand Brazil
Sentinel-2NIR/SWIR/VIS view August 20th, 2019
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Main Objective

Elaborate a wildfire susceptibility
map for Santa Cruz (Bolivia) and
asses the main drivers for fire
risk in the region by applying
Random Forest, a Machine
Learning (ML) algorithm based
on decision trees.
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Burned areas
(dependient variable)

Predisposing factors
(independient variables)

SO
Methodology: Random Forest based approach

-
Variables Type Range
Output probabilistic value
Digital Elevation Model . .
(DEM) Numerical (continuous) 77 - 321
1 = i — ‘ High prob.
e . Slope Numerical (degrees) 0-60.73
w8 . Low prob.
- The output corresponds to a Landuse Categorical 20 classes
i |-t : predictionvalue, expressed as
| $p5. 404 the probability for each pixel Vegetation Categorical 41 classes
g of burning under the
ML algorlthmt?::(:d on decision assumption of a set of
R B predisposing factors. Ecoregion Categorical 7 classes

Input variables
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Burned area
(MODIS data)
2014-2018

Dataset




Annual history of burned areas in Santa Cruz,

during the period 2014 - 2018
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Results:
variable importance ranking

Variables with a large mean
decrease in  precision (Mean
Decrease Accuracy) are more
important for data classification.

In this case, the landuse plays the
most important role on wildfire
susceptibility.
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Machine learning has great potential for spatial and spatio-temporal
predictions, as is the case with natural threats.

Itis a fairly new topic in the field of geoscience and remote sensing, so it is

C O N C LU S I O N S advisable to delve into it to get the most out of this methodology.

Itis extremely important to have adequate and updated predisposing factors
(vegetation, land use, etc.). Inthis case, it could be analyzed to include
variables related to human activity (expansion of the agricultural frontier) in
order to analyze its importance when these natural events occur.
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