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PROJECT TITLE: Integrating sensing, modelling and data analytics to understand forest
microclimate dynamics under fire, degradation and climate change in Amazonia

Lead Supervisor: Professor Ted Feldpausch

Co-Supervisors: llya Maclean; |.M.D.Maclean@exeter.ac.uk

Webpage: https://sites.exeter.ac.uk/ted-feldpausch/

Project details: This project combines environmental sensing, computational modelling and
data analytics to understand how climate change, wildfire and land-use are reshaping tropical
forest microclimates. Tropical forests are reservoirs of biodiversity and play a key role in the
global carbon cycle. Increasing wildfires, forest degradation, land-use change, and climate
warming are changing forest composition and structure. These changes alter internal
microclimate, making forests warmer and drier, which increases tree mortality risk and creates
feedback loops that increase future fire risk, frequency, and severity. Despite these major shifts,
our understanding to model, measure and predict how microclimates are changing in
Amazonian forests remains uncertain.

This PhD will address this gap by investigating:

1) How wildfire and land-use change affect above- and below-ground microclimate, including
variation in vertical profiles.

2) How sensor design and measurement uncertainty influence microclimate estimates and
model performance.

3) Development, testing and upscaling of computational microclimate models, integrating in-
situ, remote sensing and environmental datasets.

4) How altered microclimate affect tree mortality, carbon cycling, and fire risk.

The project will build on research and the large existing environmental sensor network and
datasets developed by the UKRI-funded Amazon PyroCarbon Project, publicly available land-
use change and environmental data, and remote sensing data from airborne and spaceborne
lidar (e.g., GEDI) and passive spectral data.

The doctoral researcher will take a leading role in shaping the project, analysing the human and
environmental drivers of forest microclimate and how these vary across vertical profiles of
canopy structure. They will design and test sensor systems (including custom-built devices) and
integrate these data with computational modelling and upscaling approaches to improve
prediction of microclimate dynamics under disturbance and climate change. Remote sensing
data, such as airborne and spaceborne lidar (e.g., GEDI), and passive optical sensor data will be
used to assess links between microclimate and forest structure change. Aboveground data will
be linked to soil temperature and moisture, supporting collaborative work by the team to assess
variation in carbon cycle components. Sensor uncertainty will be evaluated, and custom-built
temperature sensors may be deployed. Variation in microclimate will be assessed across
biogeographical, environmental, and land-use gradients and with ENSO-related climate
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anomalies. These data will be used to refine existing microclimate models, upscale results, and
assess current and future climate conditions placing trees at higher mortality risk from heat and
water stress, and forests at increased risk from warmer, drier microclimates.

The successful candidate joins a diverse international research group exploring ecological
impacts of environmental change on tropical forests. Fieldwork is possible (pending approval of
research permits) for data collection; optionally, the project could be desk-based using existing
datasets and ongoing work by project partners collecting data across Amazonia. Training will
include tropical field methods, environmental sensors, experimental design and geospatial
analysis in R, alongside advanced modelling of microclimate. This UK-Brazil partnership
ensures cutting-edge, interdisciplinary research to improve understanding of climate change
and wildfire impacts on the world’s largest tropical forest.

Project specific entry requirements: We are looking for a highly motivated candidate with a
background in ecology, environmental science, geography, or a related discipline. Strong
quantitative skills and an interest in working with large datasets are essential (e.g., using R,
Python or GIS).

Potential PhD programme of study: PhD in Physical Geography
Department: Geography

Location: Laver Building, Streatham Campus

Please direct project specific enquiries to: Prof. Ted Feldpausch
(t.r.feldpausch@exeter.ac.uk)

Please ensure you read the entry requirements for the potential programme you are applying for.

To Apply for this project please click on the following link -| APPLY HERE
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