ForestSAT 2016, GOFC-GOLD Fire IT Meeting
17 November, 2016, Santiago - Chile

Laboratory of Forest M
Aristofle

EEEEEEEEEE

EEEEEE



ForestSAT 2016, GOFC-GOLD Fire IT Meeting
17 November, 2016, Santiago - Chile

?
é
A

An initiative to establish an observatory of forest fires in Greece.

NOFFi aims: /
e to develop products and services related to the

prevention and impact assessment of forest fires in orde!
to assist forest fire management.

 to promote the transboundary cooperati
neighboring Balkan countries through
Innovative services.
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Services to be developed under NOFFi :

1. A fuel type mapping methodology
2. A burned area mapping service
3. Aomid-termm forest fire danger index

4. A web-based GIS platform
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Up-to-date mapping methodology

use of existing maps (LPIS-ILOTS, official forest density) as ancillary

Mixed approach mainly based on the analysis of satellite imagery; /
data /

Capability to easily update the final fuel-type map (depends o
image availability - no real problem these days)

Typical fuel type classification scheme

The product is easilly comparable with other fuel ‘mapp
products such as the JRC FUELMAP and ArcFUEL ”

Descriptive criteria can be easlly added to di
classes (sub-urban forests, riparian vegetation etc.)
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Basic elements of the developed methodology:

 Winter and summer Landsat 8 OLI images acquired during 2014-15 /
 Object-based classification approach

 Accuracy assessment based on the LUCAS 2013 survey
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Alea mapping senvice (N@LLI= OBAM)
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« Advanced methodology W|th primary focus on the use of hlgh
resolution freely distributed satellite data, providing burned area
maps of very high accuracy

* Innovative application using Sentinel-2 data for operational burned
area mapping at national level (fire season 2016, Greece)

 Implemented as a QGIS plugin with the following design principles:

v Minimize user interaction — highest possible automation of the
process

v Accurate mapping — support official burn perimeter declaratior
process which is typically done after a fire event by the Fores
Service
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Basic steps of NOFFi-OBAM:

« Image pre-processing (radiometric calibration, additional
spectral features derivation, etc.)

« Segmentation (Mean-Shift algorithm)

/
« Intelligent automated training pattern selection: Labeling by the
user ‘

« Advanced pattern recognition techniques for -classification

(FuzCoC feature and SVM classification) ,
« Burned area delineation
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gﬂoofr:iﬁlrf:gsesses are automated = Requires a user interzazc ,

Al e
e

Dragozi, E., Gitas, |. Z., Stavrakoudis, D. G., Theocharis, J. B. (2014). An Examination of the Effect of IKONOS Pan-Sharpe a]

n Burn ) g -
Geographic Object-Based Image Analysis Conference (GEOBIA 2014), Thessaloniki, Greece, May 21-24. ////
Dragozi, E., Gitas, |. Z., Stavrakoudis, D.G., Theocharis, J.B. 2012. Burned area mapping using very high resolution //,z.g,-.m and Support Ve
e 16— //// ///
d the Nearest Neighbo

Imagery, Remote sensing 6(12), pp. 12005-12036.



ForestSAT 2016, GOFC-GOLD Fire IT Meeting
17 November, 2016, Santiago - Chile

Ty

fEa MappINg senice

[ [7] Fire perimeter Dissolved
[ [7] Fire perimeter Single part
[ [] Fire perimeter Dissolved Final

True color
False color

True color
False color
Natural color

Natural color




ForestSAT 2016, GOFC-GOLD Fire IT Meeting
17 November, 2016, Santiago - Chile

Ty

HUMEE

I P

Automated training sample selection
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Labelling of the training patterns by the user
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SVM classification

Plugins

™

[ [] Fire perimeter Dissolved Final
[ [7] Fire perimeter Single part Final
WholeIsland classification

O WholeIsland_trainingSet copy
[ [] Fullfeature set

True color
False color
Natural color

016 (Full
=
True color
False color
Natural color

¥ False color
# natural color




ForestSAT 2016, GOFC-GOLD Fire IT Meeting
17 November, 2016, Santiago - Chile

SIS

7|

Burned Area delineation
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NOFA-OBAM was operationally employed during the 2016 fire

season, mapping 34 large fires using Sentinel-2 imagery

» Results demonstrate the effectiveness of the developed

/
methodology/service in all cases including complex landscapes

(sparse low vegetation, agricultural fields, etc.) and burn scars

with complex spatial patterns.

» Immediate future work - new developments:

e fully automated Sentinel-2 image downlo
processing,

e use of MODIS for hot-spot identificatio
perimeter delineation,

« automated cloud and shadow screening
for Sentinel-2)
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Burned ar:

Q During the 2016 fire season the results were provided to the following
users:
» the General Secretariat for Civil Protection,
 the Central Forest Service,

 the Fire Service,

» l|ocal Forest Service departments and
» other stakeholders (WWF-Hellas, NGOs)

0 Examples of collaboration with neighbouring countries: |
« The service was used in Cyprus for the mapping of two major
wildfires (Soleas and Agraka) in collaboration with //é// //

« Mapping of a large fire that started in fYROM and crossed t
borders with Greece

0 Ongoing collaboration with the EFFIS team for
evaluation.
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Burned Area Mapping
Service
NOFFi-OBAM

SOLEAS - CYPRUS

Fire Incident
19.06.2016

Scale 1:20.000

- Burned area (1868.20 ha)

Background:

Sentinel-2 satellite image (10m)
Acquisition date 28.06.2016

Cartographic information:
0 025 05 1 N
T EE—
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Projected Coordinate System:
UTM Zone 34 North, Datum: WGS 84

This mapping has been produced in the context of the
research project “National Observatory of Forest Fires —
NOFFi", which is being developed by the Laboratory

of Forest Management and Remote Sensing of AUTh in
collaboration with the Directorate General for the Develop-
ment and Protection of Forests and Rural Environment

of the Hellenic Ministry of Environment and Energy.
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FYROM / GREECE

Fire Incident
04.08.2016

Scale 1:20.000
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5 - Burned area (880.63 ha)

Background:

e Sentinel-2 satellite image (10m)
28T Acquisition date 1203 2016

| Cartographic information:
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Ymnpeoia Xaproypdgnong
Kapévng ‘Exktaong
NOFFi-OBAM

GOAPAKAA - EYBOIA

Mupkayid
30.07.2016
KAipaka 1:20.000

y

- Kapévn éktaan (2565.02 ektapia)
Ymopadpo:

m Aopugopikh sikéva Sentinel-2 (10y)
Hupgpopnvia Afyng 02.08.2016

XapToypa@ikn TAnpogopia:

0 0.5 1 2
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MpoBoAikd ZUoTNPA ZUVTETAYPEVWV:
UTM Zone 34 North, Datum: WGS 84

H XGpTOYpA®Non EVTAOOETal OTO TAQICIO TOU EPEUVITIKO
Trpoypauparog "EOvIKG NapatnpenTipio AaoiK®Y Mupkayiwy
— ENaAan®, Te omoio uAaTroigita amo To £pyacTipio AaoIKig|
Aayeipromikrig ki TnAemiokémmong Tou AMO o ouvepyaoia
pe TV Fevikf AieGBuvon Avdmruéng kai MNpooTaciag Aaow
Kai AypoTIEpIBAAAOVTOG Tou YTroupyeiou MepIiBAAAOVTOS Ka
Evépyeiag
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ElMaAall

Ymnpeoia Xaproypdgnong
Kapévng EkTacng
NOFFi-OBAM

OAZOZ

Mupkayiég
10.09.2016
Khipaka 1:20.000

KTaon (7522.33 exkrdpia)
YmwopaBpo:

Acpugpopiki eikéva Sentinel-2 (10p)
Hugpounvia Aqung 18.09.2016

Xaproypa@ikn TTAnpopopia:
N

0 1 2 4
XA \
a \
MpPOoBOAIKG ZUCTNHA ZUVTETAYUEVWV:
UTM Zone 35 North, Datum: WGS 84

H XGpTOypaenomn £vIHoosTal aT0 TAIOIC TOU £PEUVATIKOY
Tpoypdpparog "EBvikd Mapatnpnipio Acaikay Mupkayidy
- EMoAan™, 10 omwoio UACTIOIEITAI ATTO 10 EPYACTIPIO AGTIKIG
AyeipioTikig ke Tnhemokémeone rou ANO o ouvepyadio
HE TV TEVIKN AlEuBUvOT AVETTTUENG KOl MPOoTATING ATy
kot AyporiepipaAiovrag 1ou Ymoupysiou MEpiRGAkovTog Kaj
Evipyeing
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Vid-term fire danger idex

EEE

 (Under development)

« Dynamically updated mid-term fire danger estimations (8 da
ahead)

e Solely based on remotely sensed data (Ts, NDVI, etc.)

» Close collaboration with European entities that developed simil
products (PREFER FP7 project)
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4 The Interbalkan Environment Centre (i-BEC) network is used for the

promotion of the products and services to neighboring Balkan

countries as well as for knowledge transfer to regional and national

stakeholders.

d NOFFi envisions the establishment of an inter-Balkan network ew

collaborative forest fire management, through:

 the development of compatible products and s

prevention in the Balkan region,

« assistance in designing cross-border impact miti //

e communication between the relevant %/

protecting the common forest resources
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