VNIVERSITAT —l[ ] [ Leborsior o
D VALENCIA & Q@’ 596", on

Wildfire Greece 2018

First exercise: detecting wildfire on
S2 image

Jochem Verrelst, Luca Pipia

PECS, Bratislava, 20/09/2018

(&%) Image Processing Laboratory, University of Valencia (Spain)



Wildfire around the village of Kineta, near Athens, 23-24 July, 2018
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Source: European Forest Fire Information
System, Nextzen, OpenStreetMap @latimesgraphics




Getting S2 data

* Copenicus Open Access Hub:
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S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_20180723T121333.SAFE

Image is also available in folder:
PECS_Slovakia/Fires/S2_L2A_images
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Load the S2 zip file in SNAP:

* Open RGB Image Window:

* Select: MSI Atmospheric penetration (Red: B12; Green: B11; Blue: B8A)

File Edit View Analysis Layer Vector Raster Optical Radar Jools Window Help

= S hd P A MOR T

Product Explorer X | Pixel Info =]
o & [1] S2A_MSIL2A_20180723T092031_N0208_R0S3_T34SFH_20180723T12133:

E. Select RGB-Image Channels "+ o X

Profile

Sentinel 2 MS| Atmospheric penetration v & m im’i

Red: [B12 v

Green ‘Bll v
1 » Blue B8A wil..
Mavigation X | Colour Manipul... | Uncertainty Vis. World View =]

[ ] Store RGB channels as virtual bands in current product
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10 MILES

In the Navigation window, zoom in S

to the wildfire region, near Kineta . -

Source: European Forest Fire Information

System, Nextzen, OpenStreetMap @latimesgraphics
m SNAP [P = 53
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-
f i \ ¢ (7 sga : GCP N v v v
D@ S hd PR o2 A O @ el 2 D2 HBm 0 AN DR Yy | sy
Product Explorer X | Pixel Info =l | -[1) Sentinel 2 MSI Atmospheric penetration RGB x| 4]

o= S2A_MSIL2A 20180723T092031_N0208_R093_T34SFH_20180723T12133:
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Navigation - ... X | Colour Manipul... |Uncertainty Vis... |World View
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X 5433 Y 3979 | Lat 38°06'28" N Lon 23°22'48"E Zoom 1:46.9 Levell
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The same in real color, after color manipulation

* Open RGB Image Window:
» Select: MSI Natural colors (Red: B4; Green: B3; Blue: B2)

* Apply color manipulation (stretching) for RGB
. W TeTTTTERE Y TS T e \

A SNapP
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help ‘Qv Search (Ctrl+1)

aBINBLALASCR XERroaQAAAINYVEQOR:  IEHD
[E} [1] Sentinel 2 MSI Atmospheric penetration RGB 52| [ [1] Sentinel 2 MSI False-color Infrared RGB w] [# (1] Sentinel 2 MSI Natural ColorsRGB %

EYEE ¢
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Product Explorer % | Pixelinfo | =]
@-E) [1] S2A_MSIL2A_201807237092031 N0208_R093_T34SFH_20180723T121333
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Let’s try to detect the smoke plume

* Go to Mask Manager, and scroll down to the Maths masks
» Select: cloud medium & cloud high probability

* To visualize the masked areas better, lower the transparency (e.g. 0.1)
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V] |scl_clouX§medium_p... |Maths [ <
vl sl cloud Ngh_proba |Maths || loud (hig

scl_thin_cirru | ¥ Thin cirru|

Maths
|Maths

0.5|Finer clou

0.5/Snow or Iy

Zoom -- Level —

Lat - Lon ==

E LSl ISESaS, SR FEAS SISV S LIRS )
3] SNAP | aarx
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Product Explorer X |Pixel Info El [ [@ (1] Sentinel 2 MSI Atmospheric penetration RGE x Mask Manager x* %
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Fire + cloud plume map

:- SNAP 2B
File Edit View Analysis Layer Vector Raster Optical Radar JTools Window Help Q-

= % B dd P A MO GBS LW 0@ AR D Vv
Product Explorer X | Pixel Info = l[l] Sentinel 2 MSI Atmospheric penetration RGB x 4r||>0

o- & [1] S2A_MSIL2A 20180723T092031_N0208_R093_T34SFH_20180723T12133:
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Navigation - ... X Colour Manipul Uncertainty Vis World View
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Let’s export this View as an image and

safe as a GeoTIFF

Because of multiple S2 spatial sizes, we first have to

resample the data.

Let’s resample to highest spatial resolution: 10 m (e.g. B2).

NOTE 1: The input product
contains 13 spectral bands

in 3 different spatial
resolutions (The surface
area measured on the

ground and represented by
When
we open the RGB view all

an individual pixel).

our input bands have 20 m
the
view is displayed in the full

resolution, however,

10 m resolution.
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Resample:

* Raster->Geometric Operations->Resampling
* We keep I/O names
* In Resampling Parameters, we select B2 (10 m)

J Resampling (R 1y W5 m Resampling el
File Help File Help
/O Parameters ] Resampling Parameters | , [ IfO Parameters | Resampling Parameters

Sou Define size of resampled product

Name —

® By reference band from source prgffuct: |B2 -
{[1] S2A_MSIL2A 20180723T092031_N0208_R0S3_T34SFH_20180723T121333 v
idth: 10980

Target Product Resulting target height: 10980

Name By target width and height:
S2A MSIL2A 20180723T092031 N0208 R093 T34SFH 20180723T121333 resampled

| | Save as:

By pixel resolution (in m);

|v] Open in SNAP

Upsampling method: Nearest
| Downsampling method: First
Flag downsampling methed: First

|[w] Resample on pyramid levels (for faster imaging)

Nearest neighbor or bilinear interpolation?
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Let’s create a subset based on the current view

* Display the image. Note that now many more color
options are available. Select MSI Atmospheric

penetration

* Make a zoom and add the cloud masks

* Right-mouse button -> Spatial Subset from View

] Specify Product Subset "+ 0 X
f Spatial Subset l Band Subset [ Metadata Subset |
[ Pixel Coordinates Geo Coordinates
Scene start X: 7,800
Scene start Y: 8,281
Scene end X 10,856/
Scene end Y lC-_lGS:;
Scene step X: 1:—
Scene step Y: 1—
Subset scene width: 3057.0
Subset scene height 1885.0
Source scene width: 10980
Source scene height 10980
[ ] Fixx full width
Use Preview
[_] Fixe full height
-

Estimated, raw storage size: 211.4M

oK Cancel Help

Geomnetry from WKT

r

] Specify Product Subset '+ 0 X
[ Spatial Subset || Band Subset | Metadata Subset ‘ EHDDI"t Mask Pixels
81 e ——— = Export View as Google Earth KMZ
v| B2 Reflectance in band B2 Export View as Image
MLE] Reflectance in band B3 .
Export Colour Palette as File
V] B4 Reflectance in band B4
V] Bs Reflectance in band B5
v] 86 Reflectance in band B6 Spatial Subset from View...
V] 87 Reflectance in band B7
; ) Copy Pixel-nfo to Clipboard
V] B8 Reflectance in band BS
V| BBA Reflectance in band BEA
V] B9 Reflectance in band B9
V] B11 Reflectance in band 811
V] B12 Reflectance in band 812
v| quality_act Aerosol Optical Thickness
V| quality_wvp Water Vapour |
v auality_cloud confidencs  Claud Canfidencs Bd |
v| Select all Select none

Estimated, raw storage size: 211.4M

| oK || Cancal || Help |
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Subset, with cloud mask

== Wit dridd¥
= SHAP [P
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-

a% DE Jfhd P ["AAUOBKEZT BT NE® 0 QACNBR Y vy

Product Explorer X | Pixel Info El ("f# (1] Sentinel 2 MSI Atmospheric penetration RGB x|" [ [2] Sentinel 2 MS| Atmospheric penetration RGB XI B (3] Sentinel 2 MS| Atmospheric penetration RGB x AR 4|l=!
o & [1] S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_20180723T12133:
o gl [2] S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_20180723T12133:
o @ [3] subset_0_of S2A MSIL2A_20180723T092031_N0208_R093_T34SFH_2018

Aleaq 3npold
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et’s reproject the image in Latitude &
ongitude coordinates

* Raster->Geometric Operations->Reprojection
* Select the default: Geographic Lat/lon (WGS 84

] Reprojection (=]
File Help
/O Parameters | Reprojection Parameters

Source Product

Name

[3] subset_0_of S2A MSIL2A 20180723T092031_N0208_R093_T34SFH_2018B07._. |w

Target Product

Name
fIL2A 20180723T092031 NO208 R0OS3 T34SFH_20180723T121333 resampled_reprojected
¥ | Save as. |BEAM-DIMAP -

Directory:

/home/rus/shared/Training/Greece_test

v| Open in SNAP

Run Close

] Reprojection (=]
Fila Help

I/O Parameter Reprojection Parameters |
Coordinate Reference System (CRS)

® Custom CRS

Geodetic datum

P"ojecti" Geographic Lat/Lon (WGS 84) > -

Predefined CRS

Use CRS of

Qutput Settings

¥ Preserve resolution v| Reproject tie-point grids

No-data value:; NaN

Add delta lat/dlon bands Resampling method: [Nearest -

Qutput Information

Scene width: 3775 pixel Center longitude:  23°12'05" E

Scene height 1886 pixel Center latitude 37°59°50" N

CRS: WGSB4(DD) Show WKT

Run Close
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Now we can export View as GeoTiff

i SNAP

anciniel
File Edit View Analysis Layer Vector Raster Optical Radar Tools Window Help Q-
« c ' oa O GeP A . o [
Cdd| P =L or A © B8 wlx X D21 e XBx 0 AN R D Al
Product Explorer X | Pixel Info =] GH @ (3] Sentinel 2 MSI Atmospheric penetration RGB x| [ [4] Sentinel 2 MS| Atmospheric penetration RGB x} 4r||~|O

o & [1] S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_20180723T12133%
o @ [2] S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_20180723T12133%
o @ (3] subset_0_of_S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_2018
o & [4] subset_0_of S2A_MSIL2A_20180723T092031_N0208_R093_T34SFH_2018

« [ ] |
Navigation - [4] Colour Mani... X |Uncertainty Vis World View =]
® Red () Green O Blue @
Name: B12
Unit: dI 95% 100%

a5

Moc 1507 | @ @
Rough statistics!

Qe

/ N

-3ve’s
L8°0 B2

SNAP - Export Image

A More Options

Save In: |3 Greece_test

[ 524_MsIL2A_20180723T092031_N0208_R093_T345FH_201 | 'Mmage Region
jaw regio

|D subset_0_of_S2A_MSIL2A_20180723T092031_N0208_RO3

Right mouse button: Export View as Image

® Full resolution

Select: Full scene, GeoTIFF |

1 Ii | [*] image Dimension

° File Name ‘8 R093_T34SFH_20180723T121333_resampled_reprojected RGB. tif
Mani pu late the colors e i

Cancel

15/17



N OW We O p e n QG I S plugin on the list and click ‘Install Plugin’. Restart QGIS to finalize the installation.

¥ Applications

7

B

Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

* | NOTE 5: In case the OpenlLayers plugin is not installed, click on Plugins -> Manage and Install Plugins.
Select the ‘Al tab on the right side panel and write “Openlayers plugin” on the search box. Select the

G QGIS 2.18.23

QGIS 2.18.23 LTSN 5 X

. SISk BN o NeNG) D) G —_
IDEB8BLROSLLLRPP /LU - b T=mve T8
2= 5 ) ave (W bel abe csw)| |
[ @0 0]=®B  wlE-le
e lerowser Panel & X
R |
= Home
Favourites
s |88/
= & 082
R
'{: vl -3 mssqL
€ @ PostGis
WA Y| -/ Spatialite
@& ArcGisFeatureServer
@ @ ArcGisMapServer
AP ows
VC.: i & Tile Server (XY2)
& wcs
,“‘ V) WFS
VA @ wMms
oL
Vo~
——|
Layers Panel & X
SARTEBAL
¥ subset 0 of S2A MSIL2A 2018...

Coordinate |

23.2224,37.9713 ¥ Scale[1:71,943 ~] @ Magnifier[100% =] Rotation [0.0 = ¥ Render @) EPSG:4326 @

We can overlay it to Google Satellite:
* Web->Openlayers plugin->Google Maps->Google Satellite

Move the Subset above the satellite
Play with Transparency: Properties->Transparency (e.g. 50%)
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