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Introduction

The Problem:

e Out of control wildfires cause extreme long-term damage to the environment,
wildlife, flora and property including forestry and agricultural holdings every year
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e Along with improving the detection of and response times to such fires, there is
also a need to improve post-event delineation, assessment and monitoring of the
S affected areas. Such post-event analysis can then feed back into strategies and
-l;_ policies for wildfire prevention, prediction, mitigation and response

e Systems for detecting wildfires and monitoring the risk of wildfire development,
such as EFFIS (European Forest Fire Information System) and AFIS (Advanced Fire
Information System), provide excellent up-to-date information on wildfires.
However, the detection of such fires by these systems is prone to inaccuracy in
terms of the exact location and extents of wildfire events and burnt areas, and
failure to pick-up many of the smaller wildfires which occur and which impact the
environment and local communities in a variety of ways
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Benefits of using Sentinel-2 Imagery

3 Copernicus . . I
i * More accurate post-event delineation of wildfire extents

 Smaller areas affected by wildfires can be determined and assessed

* The need for ground surveys on often difficult terrain to determine wildfire
locations and extents can be potentially reduced, or made easier
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* Additional data can be used in conjunction with the imagery by a variety of
3 organisations to better assess, monitor and respond to the areas and
‘& communities affected by such wildfires

 The information obtained can be used to carry out risk-assessments of affected
and surrounding areas

e Sentinel-2 data collected over time can be used to monitor environmental
- recovery, especially in relation to agriculture and forestry
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Who can benefit?

Y Data obtained and processed from Sentinel-2 imagery can be of benefit to both GIS

_A and non-GIS users. Some users may wish to use GIS applications to overlay various
N other data layers, while others may simply want maps and images with location
4 information and extents. Examples of organisations and stakeholders who may
benefit include:
\ * National fire fighting units
/. * Police departments
* Environmental protection agencies
*  Civil protection units
*  Forestry and agriculture management organisations
< * National parks organisations
* Farmers
b * Insurance companies
B * Local communities
" «  Wildlife interest groups o Madllon (opermicus g s
-\ technology



'\1 Copernicus

N 8

The Process

Below is an example of the process which can be followed to obtain and analyse
Sentinel-2 imagery to produce information on wildfire burning/scarring:

e Step 1: Use the EFFIS system to roughly locate and date the wildfire in question

e Step 2: Access the Sentinel Scihub to identify and download appropriate level C-1
imagery (Alternatively, access the data and download it from Amazon S-3
(http://sentinel-pds.s3-website.eu-central-1.amazonaws.com/ )

e Step 3: Use the Sentinel SNAP toolbox to carry out some initial processing and
define a subset for export

e Step 4: Export the data for import into another GIS

e Step 5: Further process the image: e.g. use the cloud mask to clip the data, alter
the band combinations, apply appropriate histogram stretches, and apply a
Normalised Burn Ratio (NBR) to the image
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Hardware/Software/Data

Hardware:

*  Computer with internet access and plenty of storage space

Software:

. Sentinel SNAP Toolbox (free download from http://step.esa.int/main/downloady/)

*  Quantum GIS (QGIS) (open source: free download from
https://www.qgis.org/en/site/forusers/download.html)

Data:
. Sentinel-2 level C-1 products downloaded from the Sentinel Scientific Data Hub in SAFE
format.

e Alternatively, Sentinel-2 level C-1 products downloaded from Amazon S-3 (http://sentinel-
pds.s3-website.eu-central-1.amazonaws.com/) in JPEG2000 format. This includes metadata in XML
format, and cloud masks in GML format

e Alternatively B, Sentinel-2 level C-1 products downloaded from Planet.com
(https://www.planet.com/explorer/)

. Administrative boundaries vector files

© Mallon

technology (Op‘?m!%ﬁ HE .



Technical Issues (1)
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Downloading, processing and storage issues

*  Sentinel-2 files in SAFE format are very large (regularly 6GB+) and can take a long time to

N B

download
. Processing the files in the SNAP toolbox can be a cumbersome task
*  They require a lot of storage space
\i Possible Solution

. Search for and download the data in an alternative format from Amazon S-3 (http://sentinel-pds.s3-
website.eu-central-1.amazonaws.com/)

. Individual bands can be downloaded in JPEG2000 format and merged into a multi-spectral image
in a GIS . The image can then be served to a platform such as Azimap (http.//www.Azimap.com/)

. Much smaller files, much quicker processing time, and less storage required
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Technical Issues (2)
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Cloud cover

*  Cloud cover is a major hindrance for providing accurate data on wildfires and their aftermath,

N B

especially in regions with higher levels of precipitation
. ESA’s cloud mask provides a useful tool for trying to discount the effects of cloud cover on an
_ image, especially when the image is processed. However, the cloud mask tends to miss various
\) areas of cloud cover. This can lead to misclassification of pixel values, especially when the multi-
= spectral image is processed to produce a Normalised Burn Ratio (NBR) image

*  This problem is compounded when the temporal dimension is considered. Cloud cover may
inhibit the acquisition of appropriate imagery of the affected area within an appropriate post-
event timeframe. Alternative resources may then need to be employed to acquire the necessary

data to determine wildfire location, extents etc...
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