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Burnt Severity extraction. Why a hew method?

NDVI= B8-B4B8+B4
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@ To identify different levels of fire severity withoakternally fixed thresholds

@ To define internal and relative thresholds by itself



Dataset: sources

A CopernicusProgramand Sentinelmissionshavebeendevised
specificallyfor supportingrisk monitoringand offer advanced
satellite datafree of charge(as Sentinel2) that can suitably
supportforestfire monitoring from risk estimationto damage
guantification

A Sentineldataposeseveralkhallengeselatedto the processing,
analysisandinterpretatiorof the datawhich needto betackled
by the scientific communityin orderto ensurereliability and
operationabpplicability



Case study: Chania

Date: 23rd and 28th of July 2018 427x261x3=334 341
Areas affected: 200 ha

Delta NDVI Delta NBR Delta BAIS2
- High : 0,717078 - High : 1,04374 - High : 0,318446

- Low : -0,309891 - Low : -0,176086 - Low : -0,740433




Kohonen 1997
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Human Brain Anatomy
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Perceptron Model (Minsky-Papert in 1969)



Generative Adversarial Network (GAN) Liquid State Machine (LSM) Extreme Learning Machine (ELM) Echo State Network (ESN)
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Self-organizing MAPS:
SPATIAL ORDER AND ORGANIZATION

Thereis atopographicabr anatomicalorder of the neuralconnections




SELF-ORGANIZING maps

@ There is a «competition» between the elements when
they are stimulated by common inputs and the elements
whoseparametersare fitted to this input is activatedmost.
Thiselementis calledthe «winner»

@ Themodelshallbe modified only in the localvicinity of the
winner




SOM: input data
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POIMNTID delta_MEFR_ delta_BAIS delta_MDVI X ¥

1 110594' 0,03355260000  -0,03857c00000 0,04387191000  744930,0000000... 3920130,000000..,
2 110595 0,02997080000  -0,02316450000  -0,03114507000 744950,0000000... 3920150,000000...
3 110596 0,01585230000  -0,02014590000 |  -0,01652420000 | 744970,0000000... 3920150,000000...
4 110597 -0,00727120000  -0,00097617300  -0,03747783000 744990 0000000... 3920150,000000...
5 110598 0,02526310000 |  -0,00491929000 | -0,05426764000 | 745010,0000000... 3920150,000000...
6 110599 0,06443250000  -0,04338690000 0,05444133000 745030,0000000... 3920130,000000...
7 110600 0,01516810000  -0,01309400000  -0,03524697000  745050,0000000... 3920150,000000...
2 110801 0,02558730000  -0,01966990000  -0,03831080000 745070,0000000... 3920150,000000...
9 110602 | -0,00923988000  -0,01446700000 0,00167513000  745090,0000000... 3920150,000000...
10 110603 -0,04871420000 0,03533160000  -0,07334473000 745110,0000000... 3920150,000000...
11 110604 0,00906676000 0,00392973000 -0,02084076000  745130,0000000..,  3920150,000000...
12 1106805 -0,00543615000  -0,02373650000 0,02194971000  745150,0000000... 3920150,000000...
13 110606 0,01962760000  -0,03326810000 |  -0,03668453000 | 745170,0000000... 3920150,000000...
14 110607 0,04469230000  -0,08935310000 0,01596528000 745190,0000000... 3920150,000000...
13 110608 | -0,02940080000 -0,04141740000 0,08161837000 | 745210,0000000... | 3920150,000000...
16 110609 0,03410150000  -0,10730400000  -0,01602811000 743230,0000000... 3920130,000000...
|TT' Mostra tutti gl el:a;'l;’n‘tiﬂ_ I T T e e
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SOM: Mc and the 2D matrix
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SOM: Mi and the learning process
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SOM tutorial
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http://geoanalytics.net/\(Analytics/




SOM tutorial

|y RNJA §-fraltyess

o~

h

\

http://geoanalytics.net/\(Analytics/

1. InstallJava Runtime Environment
2. Copy the vanalyticsfolder
3. Runthe \tanalyticsall-java6.jar file



File -> Load data -> chose the data type

T v-Analytics -

Display Filter Analyse Calculate Options Othertools Football About

Load project

Load data

Index a table with parameters or time references
Generate a layer from a table

Represent space configurations by map layers
Extract a subset of objects to a new layer andior table
Join tables linked to a common layer

View table-layer links

Export data
Save project

Edittable names
Edit aftribute names

Remove map layers
Remave table
Remove attributes
Remove all data

Print
Make image(s)
Make a page

Quit

45 1 550 0 R e

—:

Iris, Descartes, CommonGIS, V-Analytics 1995-2017: PompeilRT
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e

Load data from
[ Textfile / CSV

JSOM file

DBF file

ODBC

Oracle
AML file
Shape file
MIF/MID file
OWL file

image
GRD+CSV file

BIL file

FLT file

ESRfile
QuadTree (ASCII)

WEKE file

Multi-lmage

clipboard

S

read thematic data from a text file with delimiters (e.g. CSV)
read thematic data from a file in JSOM format
read thematic data from a table in DBF format

read thematic data from an ODBC database

read thematic andior spatial data from an Oracle database

read thematic andior spatial data from an XML file

read vector data from a file in Shape (SHP) format (ArcGIS)

read vector data from a file in MIF/MID format (Maplnfo)

read vector data from a file in OVL format (Descartes)

load a GIF or JPEG image as a map layer

read awvector grid from files GRD (grid parameters) and C3Y (data)
read raster data from a file in ADF format (ArcGIS)

read raster data from a file in BIL format (ArcGIS)

read raster data from a file in FLT format (GeoProcessor)

read raster data from a file in ESR ASCII format (ArcGIS)

read QuadTree data from a file in ASCIl format with delimiters

read data geographic and thematic data from a WKE file (OpenGIS)
read multi-image index

read thematic data from the clipboard (ASCI format with delimiters)

Use Data Server

load any type of data using the Data Server

Cancel |




The input data file

4 & : a7V E & D B S
o ltc a e arasterit should | D s
be ave CtOI; W|th Sq Uared 2 110595  0,02997080000  -0,02316450000  -0,03114507000 744950,0000000... 3920150,000000..
p 9] |yg on S nste ad Of p ixe | S 3 110596 0,01585230000  -0,02014500000  -0,01652420000  744970,0000000... 392050,000000..
4 110597 -0,00727120000  -0,00007617500  -0,03747788000 744990,0000000... 3920150,000000..
i 5 110598 0,02526310000  -0,00491320000  -0,05426764000  745010,0000000... 30920150,000000..
o I n the aSSOC|atedab|e 6 110599 0,06443250000  -0,04338600000  0,05444133000 745030,0000000... 3920150,000000..
there mu St be: 7 110600 0,01516810000  -0,01309400000  -0,03524697000 745050,0000000... 3920150,000000..,
A A I Df| el d 8 110601  0,02558780000  -0,01966000000  -0,03831080000 745070,0000000... 3920150,000000..
. ] ] 9 110602 -0,00023988000  -0,01446700000  0,00167513000  74500,0000000... 3920150,000000..
A TWOerIdSWIth Spatlal 10 110603 -0,04871420000  0,03533160000  -0,07384473000 745110,0000000... 3920150,000000..
Coord | natesof the 1 110604 0,00806676000  0,00392979000  -0,02084076000 745130,0000000... 3920150,000000...
CentI‘Oid Of pl Xe|S 12 110605  -0,00543615000  -0,02373650000  0,02124971000 745150,0000000... 3920150,000000..
) 13 110606 0,01962760000  -0,03326810000| -0,03669453000  745170,0000000... 3920150,000000..
A Onefleld for eaCh 14 110607  0,04460230000  -0,08935310000  0,01596528000 745190,0000000... 3920150,000000..
associatednformation 15 110603  -0,02940080000  -0,04141740000  0,03161837000 745210,0000000... 3920150,000000...
16 110609 0,03410150000  -0,10780400000  -0,01602811000 745230,0000000... 3920150,000000..
?Y Mostra tutti gli el‘e;n;:ﬁﬂv T ™, - : =
|




To load daia

F:l__ Data preview

==

1
2
3
4
)

E

19.7890000000
19.7940000000
19.9330000000
19.9010000000
19.9230000000

19.9550000000

|dentifiers are in field

19.6110000000
19.6760000000
19.8260000000
19.6970000000
19.6650000000

19.6810000000

Mames of entities are in field

19.5410000000
19.7620000000
19.7560000000
19.7300000000
19.7130000000

19.7290000000

3715.20187928000
3730.30187922000
3745.40187922000
3A760.501837922000
37 75.60187923000
3790.70187928000

1335.35847168000
1335.35847168000
1335.35847168000
1335.35847168000
1335.35847168000
1335 3524 T1RA000

Data content:

1 2 3 4 ] G -

d 0l I8 HE_ 3

integer|real real real real real =
09 FaE0000000 19, 380000000019 58630000000 (3700.1018798230001335.35847168000

To set:

=

(enterthe name orthen

If there is no field with identifiers the system will produce default identifiers from record numbers

- Numberof the idfield

—

(set name or number ar leave empty)

[+ Coordinates of entities are in fields

Kx

Y|y

(enter names or numbers)

- Nameof the coordinatefields

oK |

Cancel |

Latlongcoordinate® Yes/No




Menu: Other tools -> cluster analysis -> SOM

<« V-Analytics - Geospatial V

File Display Filter Analyse Calculate Options Pegl=atlii=y Football  About
7|4 ﬂﬂ Vew temporal data in a space-time cube
M| IRT_grid_values_.shp r

i Analyse data using database operations A ~

1K

Explore movement data
Total: 141705 ohjects
Explore event data f

Territory: pormpei Analyse and model time series data
[ Backgrouna TiPS: Time Parallel Sets

Y-axis orientation: hottam up Cluster analysis !
Cluster analysis: kMeans

282.522m
— Similarity analysis

Table data processing

Export objects forviewing in Google

Link to Secondo

Classify objects

Represent classes of objects by small multiples
Represent the animated map by small multiples
Edit or construct map layer

Build a grid as a map layer

Do spatial smoothing for a numeric attribute

. i
Decision map K Clustering tools M
Perspective view Lo
Measure distances
Selectthe toal:
Store or load previously created data processors

Load and explore previously extracted patterns r- Cluster an El|]|l'SiS With DPT|CS
Explore a transportation schedule
" WekKa Knowledge Explorer

+ {S0M (self-organising map)

. ¥
Iriz, Descartes, CommonGIS, V-Analytics 1995-2017: PompeilRT r D|Stance_bﬂunded Sp,a‘hn_tempnra' Elulerl‘t c'ustenng

" Distance-bounded grouping based on distance matrix
™ KMedoids table clustering

ﬂl Cancel |




Choice of the fields to use for the analysis

Create image to basedin the SOMmatrixview? YES



Select a color palette

ColotBrewer yother calour scales
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" spectral
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Load Stuff

Set SOM parameters

Calculate Features |4

Calculate SOM

Compare SOMs

Save Stuff

Numberof the latticecells

“|SOM Configuration

In the output color thecellsand
Showdistances

5; ["] Dense Renderer
[] Linear 2D coloring

#|[] nonlinear 2D colaring

is X size

HE Y-Size

"ia170500 i lterations

s ini. Learning Radius
#0.05 Ini. Learning Rate
:|22341000 iterations

[s0 Learning Radius
o3 L earning Rate

| somPack

[ne

Get resuit

Coloring + distances I
T T eemerer
[] Custom Renderer
start Training
EIP




Som size

/— Symmetrical SOM

,. )
Y ué/O

J.Vesantg E.Alhoniemi* Cl uster i {Og gami zhaeagSMlafp,” | |EI

Networks, vol. 11, no.3, pp. 5800, 2000.

\- J/

/ Not-Symmetrical SOM

~

“ i
Y \/; Yo (EYA

W.Jochenand B. PButtenfield®* For mal i zi ng Gui del i nes f|o

Organi zing Maps,” Sixth inter natScienceZlrichc
14-17th September, 2010Availableat http://www.giscience2010.org/pdfs/paper_230.pdf

Qohonen“ Theosgadhi zi ng map,” Pr oc—.l48(D,lE99(E/v



http://www.giscience2010.org/pdfs/paper_230.pdf
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Press «Start Training» and...wait!




Press «Get result» and...wait!
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Result

LAND USE MAP AND FIRE PERIMETER Overview

& p: Goog| ite
© Study Area: Chania Crete
Scale 1:700.000

Legend

rophyl
B Transitional Woodland-Shrub

Lan, by Corine Land Cover (year
2018) of fire perimeter in Greece -
2 Chania Crete.

|:| Unburnt areas

Burnt severity
1
2
3

4

K

I s

foe |

Unburnt areas- No change: Unchanged surfaces, i.e. fireaffected areas.

Burnt severity 1-Very Low: Areas of surface fire occurred with very little change in cover and little mortality of the structural
dominant vegetation.

Burnt severity 2- Low: Areas of surface fire occurred with little change in cover and little mortality of the structural dominant
vegetation.

Burnt severity 3 Moderate: The area exhibits a mixture of effects ranging from unchanged to high severity within the scale of
one pixel.

Burnt severity 4 High: The area exhibits a mixture of effects ranging from moderate to high severity within the scale of one
pixel.

Burnt severity 5 Very High: Vegetation has high to 100% mortality.

Burnt severity extremes — Soil burn severity assessment with characteristics of high severity, including heavy white ash
deposition indicating loss of substantial levels of organic matter and loose unstructured soil




