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Learning goals \\\\&k esa

. Understand the negative and beneficial consequences of wildfires and how satellite imagery can be employed
(Wildfires Case Study)

. Be introduced to the Normalised Burn Ratio (NBR) and to the Normalized Difference Vegetation Index (NDVI)
. Be introduced to the use of Themes in EO Browser
. Compare different images or products in EO Browser

. Be introduced to the use of custom scripts in EO Browser (with additional info on extending custom scripts,
using URL and storing scripts)

. Learn how to upload/digitize polygons and obtain the extent of an area in EO Browser
. Display and interpret Sentinel-2 NDVI (L1C and L2A) time series in EO Browser

. Display and interpret Sentinel-5P CO and NO, maps in EO Browser

. Create a timelapse in EO Browser

. Display and interpret Sentinel-2 Moisture Index maps in EO Browser

. Be introduced to the challenges of using Sentinel-1 for fire scar mapping

. Display and interpret Sentinel-3 F1 Brightness Temperature maps in EO Browser
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Summary

1. Wildfires Case Study in EO Browser:
1. Madeira
2. Siberia

2. Wildfire in Madrid, Spain (July 2019)
1. Sentinel-2: False Color, Moisture Index
2. Sentinel-5P NO,
3. Sentinel-1
4. Sentinel-3 F1 Brightness Temperature
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1- Wildfires Case Study in EO Browser

o™
Register for free with an email address, to S SENTINEL‘ H u_b

have full access to all the tools.

First name: Last name:

Login with your username & password. (a]] | [ |

(= |

& C 0O I& https://apps.sentinel-hub.com/ec-browser I

Password: Confirm password:
L8 R J

I'm requesting free EO Browser account

< @ EO Browser

Q Search i= Results f Visualization X% Pins

@ 'nclude additional free trial of other Sentinel Hub services
Data sources:
B Sentinel-1
Sentinel-2
L1C
N 2A
Max. cloud coverage: © —C & 100 %

@ ! would like to receive latest news and information on Sentinel Hub.

By creating an account, you agree to our Term and Privacy Policy

Already have an account? Sign in
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1- Wildfires Case Study in EO Browser
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We will follow the Wildfires Case Study and repeat its steps in parallel in EO Browser.

-CSa

Open the Wildfires Case Study.

https://www.sentinel-hub.com/explore/education

Wildfires

Wildfires from Satellite Images

f s in flames, fire \J ters
ore tha vODﬂ ) fires

Open the EO Browser and display the
Wildfires theme.
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1- Wildfires Case Study in EO Browser &W cSa

Look at the case study. The introduction gives a quick overview of the negative and beneficial consequences
of wildfires. It explains how satellite imagery can be employed, and lists common uses.

In this case study we will check how some of the wildfires and their consequences can be seen from space:

- Madeira fires in summer 2016 (S2)
- Siberian fires in summer 2018 (S2 and S-5P)
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1- Wildfires Case Study in EO Browser &\M CeSd

Read the introduction of the case study and read about the Normalised Burn Ratio (NBR).

/

: Jupyter Wildfires from Satellite Images uessves) A

File Edit View Insert Cell Kemel Widgets Help Trusted [ Python 3

B+ % @@ B | 42 ¥ MHRin B C W Makdown v| | e
will use images acquired from satellite Sentinel 2 to observe the consequences of wildfire at

Madeira in summer 2016 and images acquired from satellites Sentinel 2 and Sentinel S5p to
observe wildfires in Siberia.

4 »

Madeira, August 2016

Madeira is a Portuguese island in Atlantic Ocean well known for its vivid vegetation and beautiful
nature. In August 2016 flames of deadly fire spread throughout the region of Southern Madeira
and to its capital Funchal. More than 200 houses were destroyed, vegetation - including botanical
garden near the capital - was severly damaged, 4 people died

(https://mww madeiraislandnews.com/2016/08/fire-damage.htmi, 6.9.2018).

Let’s check how the consequences of the fire were seen from Sentinel 2 satellite:

Before wildfire, true color image acquired from After wildfire, true color image acquired from Sentinel
Sentinel 2 on 7.8.2016 (EQ Browser link). 2 0n 17.8.2016 (EC Browser link).
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1- Wildfires Case Study in EO Browser

{tesa

In the EO Browser Wildfires theme, click Pins. You will see a selection of S2 images acquired over
Madeira before and after the fire shown in the Wildfires Case Study, and includes their corresponding

Normalised Burn Ratio (NBR).

|
[2[e]s[]]-]

rrrrrr

e Theme: #*
Wildfires
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1- Wildfires Case Study in EO Browser &\éesa

Click on one of the NBR images, and it will display.

< ZEOBrowser £ .
;% g Porto Moniz
Q search i= Results  Visualization X Pins %

SENTINEL-2 L1C - WILDFIRES QXew=

< 9 EO Browser

Q, search
<« B » 20160817

Custom
Create custom rendering

Atmospheric Penelration

.  Bumn Area Index (BAI)

Normalized Difference Vegetation index (NDVI)

True Color
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1- Wildfires Case Study in EO Browser \\\w cSa

Compare the images taken before and after the fire by clicking Compare and adjusting in your preferred
way the Opacity sliders.

< 95 EO Browser

< 95 EO Browser

Q, search ults ¢ Visualization ¥ Pins
Q, Search i= Results J Visualization ¥ Pins @ Finish
o (]
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1- Wildfires Case Study in EO Browser
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If you wanted to calculate the NBR yourself, you would need to:
1.Come out from the Wildfires Theme into the Default Theme

2.Search for the S2 image of your choice (e.g. over Madeira in 2016-08-17)
3.Visualize it

4.Choose Custom view

5.Enter the custom script: return [(B08-B12)/(B08+B12)];

6.Press Refresh.

However this would not assign a colour scale to your result, which is only possible if we extend the
custom script. More information on how to assign a continuous colour scale with the colorBlend function:

- For programmers: https://www.sentinel-hub.com/develop/documentation/api/custom-evaluation-
script (at the bottom of the page)

- For non-programmers, a simplified version of the tutorial above can be found at https://sentinel-
hub.com/sites/default/Custom script tutorial.pdf, see chapter 5.2.
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1- Wildfires Case Study in EO Browser &&iesa

In the Case Study, read about the digitization
of polygons around burned areas.

: Jupyter Wildfires from Satellite Images wuosswes) A

File Edit View Insert Cell Kemel Widgets Help Trusted ‘ Python3 €

+ |3 @ B 4 ¥ | MRun B C | » | Markdown v e

Analyzing the right image we notice that burned areas are visualized in darker, aimost black color
and it is now easier to distinguish them from the rest of areas. By digitizing a polygon around the
scar we can roughly estimate the size of damaged area, which is approx. 41km? . Note also that
clouds and some water areas (sea) appear darker on the image but they shall not be be mistaken
for burned areas.

Polygons digitized around burned areas.
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In EO Browser, draw an AOI around the two burned
areas, and read their extent. The larger area is around
36 km?2 and the smaller one is around 8 km2.

Note that within EO Browser it is only possible to digitize
a single polygon at once. However, a multi-polygon KML
can be created outside EO Browser (e.g. Google Earth)
and be uploaded to EO Browser.
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1- Wildfires Case Study in EO Browser

In the Case Study, read about the NDVI time series over burned and unburned areas.

: Jupyter Wildfires from Satellite Images suoses A

File Edit View Insert Cell Kemel Widgets Help Not Connected Jif

B+ 3 A B 4 % MR B C B Makdown v =

| Python 3 S5

Right after a wildfire is successfully extinguished the vegetation starts with recovery. The peace of
recovery depends on the severity of damage, weather conditions, eic. A wildfire usually turns
crganic material to ashes so that nutrients retum to the soil. Wildfire also clears thick growth so
sunlight can reach the forest floor and encourage the growth of native species. Fire frees these
plants from the competition delivered by invasive weeds and eliminates diseases or droves of
insects that may have been causing damage to old growth
(https:#science.howstuffworks.com/envi /green-science/how-forest-fire-benefit-living-
things-2.ntm). Recovery of vegetation can also be monitored using time series of satellite images
acquired after the event.

For our example of Madeira wildfire we will calculate Normalized difference vegetation index
(NDVI, https:/ien.wikipedia.org/wiki/Normalized_difference index) for burned area and
compare this with NDVI calculated for healthy (unburmed) vegetation. In the figure below we plot
NDVI values for period of 2 years. Value of NDVI is correlated to amount of chiorophyl in
vegetation. Higher the value of NDVI, more chlorophyl and healthier vegetation.

NDVI values of vegetation on unburend area. NDVI values of vegetation on burned area

Inthe left figure we can see the normal yearly cycle of vegetation with lower values in winter time
(November - March) higher values in summer time (April - October). In the right figure, the
decrease in NDVI value as a consequence of wildfire in August 2016 is obvious. Even two years
after the wildfire the values of NDVI are still lower comparing to the values in unbumned areas (note
a different scale of y axis in both graphs).
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1- Wildfires Case Study in EO Browser “\&Eesa

Note that in the Wildfires Theme it is not possible to display time series (the feature is not yet available).

So to reproduce the steps taken in the Case Study:

1. Make sure you have an AOI drawn over the burned
area (it can be a small section of the burned area)

2. In Search, under Theme choose Default (not
Wildfire)

3. As Data sources, keep Sentinel-2 L1C

4. Next we need to display an image. However, it can
be any image, because this will simply allow us to
access the Time Series tool. Once inside the tool, the
time range (i.e. how far back in time the time series
goes) can be adjusted. You could enter the same
time range as the wildfire case study, for example.

5. Click Search
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< 95 EO Browser

Q Search &= Results  Visualization % Pins

Data sources:
B Sentinel-1

Sentinel-2 3
Lic

W 12a
Max. cloud coverage: —_—a 100%

B Sentinel3
B Sentinel 5P
B L andsat
B moDis

B Proba-v
B ciBs

Time range:

4 2016-04-01 £ 2018-03-01

Theme: £

E [/ S
—5

Powered by Siner
v2.19.0

ise with contribufions from the European Space Agency

Slide 14

| European Space Agency

— == g2 mm Ivl



1- Wildfires Case Study in EO Browser

6. In any of the images that appear as a result,

click Visualize and select the NDVI layer.
Remember this is just needed so that we can access the
Time Series tool.

7. Click the Statistical info of the AOI

8. The graph will appear. Adjust the maximum
cloud cover down to 4%

9. Select 2 years

Repeat for unburned areas, by following the same
steps but this time, with an AOI drawn over areas
not affected by the fire.

In the next slide we see the results of both.
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1- Wildfires Case Study in EO Browser

Sentinel-2 L1C - NDVI o @y a9 Sentinel-2 L1C - NDVI

5 years 2 years 1 year 6 months 3 months 1 month 5 years 2 years

=

7_Apr 16 3. Jul 16 24. Nov 16 20. Mar 17 14, Jul 17 6. Nov 17 7_Apr 16

Unburned area

31 Jul 16 24 Nov 16

—

®
7
QD

=

o O—— 7%

1 year 6 months 3 months 1 month

20. Mar 17 14 Jul 17 6. Nov 17

Burned area

We can clearly see the abrupt drop in the NDVI values due to the fire event, and the slow recovery of

vegetation that followed afterwards.
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Summary

1. Wildfires Case Study in EO Browser:
1. Madeira
2. Siberia

2. Wildfire in Madrid, Spain (July 2019)
1. Sentinel-2: False Color, Moisture Index
2. Sentinel-5P NO,
3. Sentinel-1
4. Sentinel-3 F1 Brightness Temperature
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1- Wildfires Case Study in EO Browser
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Wildfires started in Siberia in mid July 2018.

< @ EO Browser

In this section we will learn how to use a Stenrl Ll Clleeae tl O b
script in the EO Browser, to modify the SENTINEL2 L1C  [ISHOWISAN QR¥e=
visualization.

<« B8 » 20180721

1. In Search, look for a Sentinel-2 L1C , Cusom
image from 2018-07-21 in Siberia, in the :
area north of Krasnoyarsk. You will see
the smoke plumes of the fires Fk o

Based on bands 8,43

515[s]o]e ]~

!

False color (urban)
Based on bands 12,114

2. Display the True Colour option

NDVI
Based on combination of bands (BS - B4)(B3 + B4)

.. . . 3 T Smoke plumes
3. Pin it (we save the image to use it later i RT————

on for comparison)

ESA UNCLASSIFIED - For Official Use Slide 18

— ] b c= ®E - | == = T" 11 11

— = EE w4 European Space Agency




=
(4

—

®
2,
Q

=

1- Wildfires Case Study in EO Browser

Let’s see where the script will be entered:

4. Click Custom

5. Select the script symbol (not the hand symbol)
6. Delete the pre-existing script

< YEOBrowser & SENTINEL2 L1C  ([STHOWIBA)

4 B » 20180721

Q Search i= Results f Visualization % Pins

SENTINEL-2 L1C - Q=

<« B » 20180721

Custom
Create custom rendering 4

):

False color
Based on bands 8,43
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1- Wildfires Case Study in EO Browser &&Eesa

Now let’s get the script from Pierre Markuse, which enhances the visualization of active fires. His first
version (also accessible from the Case Study) is https://pierre-markuse.net/2017/08/07/visualizing-wildfires-
sentinel-2-imagery-eo-browser/.

7. Navigate to the site above. At the script section, top right, select Open Code in New Window

8. Copy the script senTINEL2 L1C (SR
9. Back in EO Browser, paste it in the white area {8 e
10.Click Refresh. The display will adjust to show the result of the script
11.Pin the result

The Script 0
e .

€ Back

me basic colors

o
var BLACK = [0.8, 0.9, 0.0];
var WHITE = [1.9, 1. .e];
var RED = [0.9, 0.1, 0.1];

// Visualizing (wild)fires in Sentinel-2 imagery 8 E 7 :Jar YELLOW = [8.9, 8.9, @.1];

i nrtp://apps.sentinel-hub.con/eo-browser) 8 var GREEN = [0.1, @.9, 8.1];
/ '

Enter URL to your script
/ Functicns
function A{a, b} {return a + b};
function stretch(val, min, max) {
return (val - min) / (max - min);
1
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1- Wildfires Case Study in EO Browser

Additionally, you can repeat the steps for the second version of the script, and pin the result.
Below are the results from the two versions of the scripts.

True Colour Custom script from Pierre Custom script from Pierre
Markuse (first version) Markuse (second version)
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1- Wildfires Case Study in EO Browser

Additional info:

£ CSd

Temporal scripts

Note that at the moment, custom scripts (also called “evalscripts” in EO Browser) can only use one data
source (the input needs to be a single image). In the future there are plans to upgrade this.

Scripts that can combine data from different dates (i.e. temporal scripts) can only be used in Sentinel
Playground.

Use URL

If you have your script at some URL you can check "Use URL", paste the URL pointing to the script (if you use
a script in GitHub: open a script on GitHub, then click "Raw" and copy the URL) into EO Browser, and click
"Refresh" (little arrows in a circle). This shall copy the script from URL to EO Browser and then you work with
it as if you inputted the script directly in EO Browser. Sinergise has some examples of scripts stored
here: https://github.com/sentinel-hub/custom-scripts.

Storing scripts

Each user can store their own scripts in Configuration Utility, accessible from here: https://apps.sentinel-
hub.com/dashboard/#/. Log in with Sentinel Hub account and click the second icon on your left: "Configuration
Utility". Here you can can create your own themes and layers. More info in the User guide:
https://www.sentinel-hub.com/develop/capabilities/configuration utility/configuration-utility-user-guide.
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1- Wildfires Case Study in EO Browser

Let’s have a look at the atmospheric emissions of those fires, using Sentinel-5P.
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1- Wildfires Case Study in EO Browser &\éesa

Select Sentinel-5P Carbon Monoxide map (CO) from 2018-07-07 (before the fire):

< @ EO Browser

Q, Search = Results & Visualization % Pins

Data sources:

W Sentinel-1
B Sentinel-2
B Sentinel-3
Sentinel-5P
B AER Al
W CcH4
B cLoup
co

B HCHO
B NO2
u o3
W s02
= Landsat
B Envisat Meris

ESA UNCLASSIFIED - For Official Use
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< % EO Browser
Q, Search = Results J Visualization X Pins
SENTINEL-5P CO

t B » 2018-0707

Custom
- Create custom rendering

0.1 [mol / m2]
00875

0.0625
0.0375
0.0125
0.0
Powered by Sinergise with contribuions from the European Space Agency

vZ219.0
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1- Wildfires Case Study in EO Browser *\&\%esa

And select Sentinel-5P Carbon Monoxide map (CO) from 2018-07-19 (during the fire):

< @ EO Browser . < 95 EO Browser

Q, Search = Results ¢ Visualization & Pins Q, Search = Resulls g Visualization X Pins

Data sources: ; SENTINEL-5P CO QRw=

W Sentinel-1 1 « 8 » 20180719
B Sentinel-2 ! -

B Sentinel-3
Sentinel-5P Cus
ustom
] AER_AI & Create custom rendering
W CcH4
B cLoup
co

0.1 [mol / m"2]
0.0875

: 0.0625
B Envisat Meris
0.0375

0.0

: S High levels of CO
Powered by Siner with confribufions from the European Space Agency . . .
2190 emitted during the fire
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1- Wildfires Case Study in EO Browser \
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A Timelapse can be a good way to visualize the evolution
over an area:

1. Go to the Create Timelapse Animation button (right
section of the EOBrowser screen)

2. Select the time range we are interested in (from early

to end of July 2019) [isioes
. {8 2018-06-07 - £ 20180731  [§ -
3. Click Search Breey v @ PR

4. Scroll down the images and keep selected only those
that do not have gaps over our area

5. Select the Speed of frames
6. Preview and once we are happy with it, Download
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Summary &g- CeSda
1. Wildfires Case Study in EO Browser:

1. Madeira

2. Siberia

2. Wildfire in Madrid, Spain (July 2019)
1. Sentinel-2: False Color, Moisture Index
2. Sentinel-5P NO,
3. Sentinel-1
4. Sentinel-3 F1 Brightness Temperature
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2- Wildfire in Madrid (July 2019) {zesa

Navigate to the site of this emergency activation on the
Copernicus Emergency Management Service.
Download the KMZ of the area affected.

https://emergency.copernicus.eu/mapping/list-of-components/EMSR367
(o opermicus

3]

Now we will show an example of a recent
fire, where we can have images from
Sentinel-2, 3 and 5-P:

LATEST NEWS - 2019-02-26 |

ENSEMATEING, EMSR367: Wildfire in Community of Madrid, Spain

= Service Overview

Event Time (UTC): 2019-06-28 17:58

= Who can use the service Event Time (LOC): 2019-06-28 19:58 sikia
= How to use the service Event Type: Wildfire (Land fire: brush, bush, pasture) ¥
+ Portfolio: Rapid Mapping Activation Time (UTC): 2019-07-02 09:54 4
. . ) + CEEE]

+ portfolio: Risk and Recovery. First estimates produced: 0 of 0 Portugs Y oy

iy Reference maps produced: 0 of 0 Gl e 5
0 Qe Nl [Re=liee s Delineation maps produced: 0 of 0 - s CAE NIy
= User Guide Grading maps produced: 1 of 1 T e
. . i Activation Status: Open m Coverage map: 4 GeoRSS: ()
RAPID MAPPIIE, Affected Countries/Territories:

= Kingdom of Spain
Authorized User:
Spain|Centro de Coordinacion Operativa (CECOP) de la

= List of Activations

= Map of Activations

= GeoRSS Feed Direccion General de Proteccion Civil y Emergencias
Activation Reason:
2 JECUYENLY A wildfire affected about 4.000 ha in the municipality of

Cadalso de los Vidrios, destroying an area with a high

gaLictciadiz ecological value and requesting the evacuations of several

= Map of Activations urban centers. The weather conditions characterized by

* GeoRSS Feed high temperatures, low humidity and high winds makes

Image from the event, taken in July 2019 the exingusing corsdeaty it

. i f Activations of Oth it >
(SOU rce: El Pa|s) + Map of Activations of Other — - b LA
Oroanizaticny EMSR367 - Activation Extent Map
= Map Coverage Planner Release: r05 - Version: w -

= Meetings, Workshops
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https://emergency.copernicus.eu/mapping/list-of-components/EMSR367

2- Wildfire in Madrid (July 2019)

In the EO Browser, go to Area of Interest and click Upload Data to import your kmz.

{tesa

Search for images from Sentinel-2 before (2019-06-26) and after the event (2019-07-01), and display
each them in False Colour (Bands 8, 4 and 3). You can use the Pin function to save the displays.
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Q, Search = Results  Visualization X Pins

Data sources:
W Sentingt-1
B Sentinel-2

B ic

o 12a 2

Max. cloud cov. rage: O ™ —a 100%

B Sentinel-3
B Sentinel-5P
W Landsat

B Envisat Meris
B MODIS

B Proba-V

B GBS

Time range:

B8 2019-06-26 B8 2019-07-01

Theme: &

1 - — &= ==00 11 T ==

[+ S

< 95 EO Browser

Q Search = Resulls J Visualization X Pins

SENTINEL-2 L1C - Qi®w=

<« B » 20190701

Based o I:nd 12.11.4

NDVI
Based on combinaion of bands (B8 - B4Y(B6 + B4)

Moisture index
! Based on combination of bands (BBA - B11)/{BA + B11)

5 SWIR
| Based on bands 12844

, NDWI
) Based on combination of bands (
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2- Wildfire in Madrid (July 2019) \

Here are the two results. Notice the burn scar on the right one.

eSa

2019-06-26 (before the fire) 2019-07-01 (after the fire)
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2- Wildfire in Madrid (July 2019)
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Repeat t_he pl_‘oce_:dure displaying this _time the Sentinel-_z Moist_ure < @ EO Browser
Index visualization for each of the images. Use the Pin function 3
to save the displays. Q search :=Results J Visualizaton ¥ Pins
¥ Qs
We also display the Moisture Index an image from 2018-06-26, SENTINEL= H1C -
a year before the event. Pin it. « B2 » 20190626

The next slides show the results. custom
CI’E;[E- cusiom rendering

True color
Based on bands 4,22

False color
Based on bands 2.4.2

False color (urban)
Based on bands 12,114

NDVI
Based on combination of bands (B3 - BAW(BS + B4)
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2- Wildfire in Madrid (July 2019) d:esa

The area was more dry in June
2019 than a year before
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(a year before the event) (immediately before the event)
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2- Wildfire in Madrid (July 2019) {cesa

areas
the fire
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2- Wildfire in Madrid (July 2019) ‘\\

Let’s visualise as well the emissions of NO, in the area, using Sentinel-5P. Search for the image from
2019-06-27 (before the event) and from 2019-06-29 (during the event).

eSa

As always, use the Pin function to save the displays.

The next slides show the results. < 95 EO Browser

Q, Search = Results g Visualization X Pins

Data sources:

B Sentinel-1
B Sentinel-2
B sentinel 3
E Sentinel-5P
B AER Al
B CH4
B CLOouUD
u co
B HCHO
= no2
N o3
N sOo2
B Landsat
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2- Wildfire in Madrid (July 2019) \=CSd
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Higher NO, values
caused by the fire

1.0E-4 [mol / m*2]
8.75E-5

6.25E-5

2019-06-27 37565 2019-06-29

(before the event) (during the event)

1.25E-5
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2- Wildfire in Madrid (July 2019) d:esa

The next slide shows the time series of Sentinel-2 L1C NDVI, Sentinel-2 L2A NDVI and Sentinel-2
Moisture Index, for an area that was burned and for an area that remained undamaged.

Ideally we would use only Sentinel-2 L2A, since this levels includes atmospheric correction. But in EO
Browser, L2A time series have the drawback of being shorter than the L1C ones.

The reason for this is that ESA made the L2A products over Europe directly available from the Copernicus
Open Access Hub only from May 2017. Note that Sentinel Hub (and consequently EO Browser) provide S2
L2A data for Europe since November 2016 and globally since December 2018. So within these limits, EO
Browser can still show L2A products for areas and dates where ESA does not provide them.
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2- Wildfire in Madrid (July 2019)

Unburned area (L1C)

Sentinel-2 L1C - NDVI o a 0%

5Syears 2 years 1 year 6 months 3 months 1 month

31.Dec14 19 Augi15 7 Apr16 24 Nov16 14 Jul17 2 Mari§ 20 Oct18 8 Jun19

Sentinel-2 L1C - Moisture index o— a 0%

5 years 2years 1year 6 months 3 months 1 month

31.Dec14 19.Aug15 7.Apri16 24 Nov16 14 Jul17 2 Mar18 20 Oct18 8 Jun18
ESA UNCLASSIFIED - For Official Use

= 00 b 22 o g o=

Burned area (L1C)
,nﬂ%

3 months

Sentinel-2 L1C - NDVI

5 years 2 years 1 year 6 months 1 month

31 Dec14 19 Aug15 7 Apr16 24 Nov16 14 Jul17 2 Mar18 20 Oci18 8 Jun19

Sentinel-2 L1C - Moisture index — 0%

5years 2 years 1 year 6 months 3 months 1 month

31 Dec14 19 Aug15 7 Apri6 24 Nov16 14 Jul17 2 Mar18 20 Oct18 8 Jun19

[ IL]
in
&
]
]
1]
[ ] |
NV
%IN

Sentinel-2 L1C - NDVI

5 years 2years 1 year

8 Jun 19

Fire caused a
drop in the
NDVI values

I+l

6 months

3 months 1 month

Slide 37

European Space Agency



2- Wildfire in Madrid (July 2019)

Unburned area (L2A)
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2- Wildfire in Madrid (July 2019) {zesa

To interpret SAR images correctly, it is
important to have as much information from
the study area as possible (land cover type,
precipitation before the acquisition date of the
image...).

In the following slides we will see that
Sentinel-1 does not show clearly the
burned scar in EO Browser.

An important factor is the type of land cover
in the region, with sparse trees and large areas
covered by grass and shrubs.
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2- Wildfire in Madrid (July 2019) {zesa

Below are two subset areas, taken from the burned section and from an undisturbed area. These polygons were
manually drawn and they are displayed over the False Colour composite of the Sentinel-2 L2A image of 2019-07-01.

Burned area
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2- Wildfire in Madrid (July 2019)

Next, search for Sentinel-1 images before and after the event.
The next slides show the results for VV[Db]-orthorectified and for VH[Db]-orthorectified.

Notice that it is not possible to see the pattern of the burned area with this simple visualization.
Repeat for the Unburned area.

The results of this search are gathered in the following slides.

Note that Time Series tool is not available for Sentinel-1 in EO Browser, and that it is currently not
possible to load several Areas of Interest. Therefore you need to carry out this comparison for each area
(burned and unburned) separately.
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2- Wildfire in Madrid (July 2019) d:esa

Results with Sentinel-1 VV[Db]-orthorectified from 2019-06-23 (before the fire)
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The background
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2- Wildfire in Madrid (July 2019) \\

Results with Sentinel-1 VH[Db]-orthorectified from 2019-06-23 (before the fire)

Burned area [( S 88l | Unburned area [i&

eSa

The background
ESA UNCLASSIFIED - For Official Use image is the same Slide 43
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2- Wildfire in Madrid (July 2019) ‘\K

Results with Sentinel-1 VV[Db]-orthorectified from 2019-07-04 (after the fire)

eSa

Burned area

The background
ESA UNCLASSIFIED - For Official Use image is the same Slide 44
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2- Wildfire in Madrid (July 2019) {tesa

Results with Sentinel-1 VH[Db]-orthorectified from 2019-07-04 (after the fire)

Burned area [SE | | Unburned area |

V4 Cadllsode Ios‘
Vidrios: 7 o

¢,V (Cadaléodelos, "
HE Vidrios:

Generally, the
burned subset has
lower backscatter

(is darker) than the
unburned subset.

But this simple
approach does not
allow to distinguish

the burn scar.

The background
ESA UNCLASSIFIED - For Official Use image is the same Slide 45
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2- Wildfire in Madrid (July 2019) {cesa

Note: Depending on the event, S1 may be able to show the burned scar. See this example from another event,
the 2016 wildfires in the Congo Basin.

Average backscatter for VV polarisation of S1 images (left: Average
7 backscatter of images from November and December 2015; right: Average
backscatter of images from January to April 2016).

Burned scar

More info at the “"Burned area mapping with S1 (SNAP)” exercise, accessible at
https://eo4society.esa.int/resources/iv-esa-earsel-cnr-school-remote-sensing-for-forest-fires/
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2- Wildfire in Madrid (July 2019)

Next we have a look at the area with Sentinel-3, in particular the F1 Brightness
Temperature values, which rise coinciding with the wildfire.
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2- Wildfire in Madrid (July 2019)

Results with Sentinel-3 F1 Brightness Temperature from 2019-06-26 (before the fire)

{tesa

==200[C]

90
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2- Wildfire in Madrid (July 2019)

{=esa

==200[C]

Results with Sentinel-3 F1 Brightness Temperature from 2019-06-28 (during the fire)

Vidrios

Values start rising
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2- Wildfire in Madrid (July 2019) =

Results with Sentinel-3 F1 Brightness Temperature from 2019-06-29 (during the fire)

>=200[C]

Values rise
dramatically in
some areas
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2- Wildfire in Madrid (July 2019)

{tesa

==200[C]

Results with Sentinel-3 F1 Brightness Temperature from 2019-06-30 (during the fire)
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2- Wildfire in Madrid (July 2019)

Results with Sentinel-3 F1 Brightness Temperature from 2019-07-01 (after the fire)

{=esa

==200[C]

DEL
ALBERCHE

Values have
decreased after
the fire
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Learning goals \\\\&k esa

v Understand the negative and beneficial consequences of wildfires and how satellite imagery can be employed
(Wildfires Case Study)

v Be introduced to the Normalised Burn Ratio (NBR) and to the Normalized Difference Vegetation Index (NDVI)

v Be introduced to the use of Themes in EO Browser

v Compare different images or products in EO Browser

v Be introduced to the use of custom scripts in EO Browser (with additional info on extending custom scripts,
using URL and storing scripts)

v Learn how to upload/digitize polygons and obtain the extent of an area in EO Browser

v' Display and interpret Sentinel-2 NDVI (L1C and L2A) time series in EO Browser

v" Display and interpret Sentinel-5P CO and NO2 maps in EO Browser

v Create a timelapse in EO Browser

v Display and interpret Sentinel-2 Moisture Index maps in EO Browser

v Be introduced to the challenges of using Sentinel-1 for fire scar mapping

v' Display and interpret Sentinel-3 F1 Brightness Temperature maps in EO Browser
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