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Objective
Determine with high spatial resolution the internal variability of satellite fire 

severity data in terms of tree morphologies and forest stands using pre- and 

post- fire LiDAR data.

For an ecological understanding of disturbed systems severity data at a very

fine spatial resolution is required.

Satellite data is not enough to assess ecological processes at soil-plant level.

Introduction



Study Area: The Yeste Fire (SE Spain) > 3,300 ha (Summer 2017)



LiDAR Flights
PREFIRE 2016: LIDAR PNOA (1 POINT/M2)
sensor ALS 50 – II

POSTIFRE 2018: LIDARPOD (300 PUNTO/M2)
Velodyne HDL-32e
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4. Majority Filter on Crowns
contours: remove holes before

extracting metrics

2. Tree segmentation
(Silva method)

Crown metrics
Tree height, 
Crown area

Crown perimeter

Gridmetrics
All height values

< 4 m height
> 4 m height

3. Tree tops
Crown contours

5. Clip individual tree clouds
Z profiles

(continuous values)

Diversity
metrics

LAD profiles
Canopy Base Height

Crown volumen
LAI

Density (% all returns)
Height bins (0.5 m)

1. Pitfree Canopy
Height Models

Characterizing Post-fire Trees



Source: Almeida et al. 2016 (Remote Sensing of Environment, 184 pp.153–160. 

Characterizing Post-fire Trees: LAI and LAD profiles

Point clouds were homogenized by thinning them to 250 points/m2 (We are testing other point densities: 150 / 50 / 5 points…)
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Crown Base Height (CBH)
<  5 m and > 5 m



RBR Sentinel 2A
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Diff. CHMs 2018-2016 (PIXEL 2 M)Prefire vegetation height (CHM 2016) Postfire vegetation height (CHM 2018)
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Relative Severity metrics derived from LiDAR



Crown volumen loss (27 %)

RBR Sentinel 2A (16 %)

Mean Height Difference

Crown volumen loss (13 %)

RBR Sentinel 2A (16 %)

Percentage of Height Loss

Height difference (37 %)

% Height loss (30 %)

Crown Volume Difference

Relative Severity metrics derived from LiDAR



✓ For coarse analyses, spectral fire severity indices derived from Sentinel 2A are good proxies of
biomass comsuption. However, there is a high variability in trees morphologies within their
classes that is not captured by satellites.

✓ Absolute LiDAR metrics indicated that tree size, among other tree properites, were important for
estimating the impact of fire, features that were not captured by the satellite.

✓ Relative Severity metrics derived from LiDAR (changes in height and crown) correlated rather well 
with severity indices derived from Sentinel providing finer spatial resolution with the precision 
level needed for ecological impact studies.

✓ Lidar provided detailed and robust metrics of biomass loss allowing more precise quantification
of fire-carbon balance and ecosystem impacts.

Conclusions



Thank you for your 
attention!
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