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2. Landscape Fires in Africa

• On average, 10% of land area in Africa burns every 
year, with burn locations typically experiencing 
fires every 2-6 years

• 70% of all landscape fires globally happen in Africa

• Strong annual and diurnal cycles

10%

1. Project Objectives & Motivation

• PhD objective: Evaluate the effect of wildfires on surface radiation 
budget

a) Albedo changes (measure of heat in)

b) Emissivity changes (measure of heat out)

• Aim of this work: quantity & parametrise the fire effect on albedo, 
to help improve its representation in fire & climate models

o Currently little/no consideration of surface changes following fires

4. Remote Sensing Data Used

NASA’s Moderate Resolution Imaging Spectroradiometer (MODIS)

• MODIS Albedo (here: black sky albedo)

• MODIS Burned Area: all fires in 2001-2021

• MODIS Land Cover Type (IGBP classification)

o Focusing on Savannas (46% of all fires), 
Grasslands (34%), Forests (7%) and Woody Savannas (6%)

5. Albedo Change: Method

Goal: isolate effects of fire on otherwise natural annual albedo cycle

1. Find “climatology” – expected annual cycle of albedo when not 
affected by fire, for each pixel in dataset

2. Identify fire events in each pixel

3. Calculate “Albedo anomaly”: difference between pixel albedo values 
post-fire and pixel albedo climatology

4. Look at albedo 60 days before and 300 days after fire

5. Average over all pixels investigated

3. Albedo (α) and Fires

• Albedo: fraction of incoming 
radiation reflected from a surface

• Low albedo -> More radiation 
absorbed by surface -> More heat 
available at / near surface

• Ways fires affect albedo:
1. Ash deposition & ground charring

(darkening / albedo decrease)
2. Removal of vegetation 

(brightening / albedo increase)

Heat In = Incoming Radiation × (1 – α)

6. Results

• Analysis of 163 million fires between 2001 and 2021

• Key takeaways:

a) Albedo decreases immediately following a fire

b) Recovery follows exponential decay

c) Albedo “overshoots”, ending on a higher-than-expected value

d) Significant spatial and temporal variations

• Albedo can be parametrised as:

α 𝑡 = Δα − α𝑏 × 𝑒−
𝑡
τ + α𝑏

Δα albedo anomaly (from climatology) at t=0, or 8 days after the fire

τ  recovery time constant (same units as t)

α𝑏  albedo brightening constant; a measure of the longer-term brightening 
  (the value α 𝑡  settles on towards the end of the observed period)
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