


Romanian specific emergency situations

Landslides
Fires
Earthquakes
Storms
Flash floods
Plain floods
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Floods are the major disaster affecting many countries in the world year
after year. From Romania perspective, floods are among the most
hazardous natural disasters in terms of human suffering and economic
losses. Major floods occurred in 2000, 2005, 2006 and 2008, the worst
ones in more than 40 years, have affected large regions of Romania: in
the Timis county (April 2005) over 1 300 homes have been damaged or
destroyed, 3 800 people have been evacuated and about 30 000
hectares of agricultural land flooded; in five counties situated in eastern
Romania (July 2005) 11 000 homes were inundated, 8 600 people
have been evacuated, 20 people were killed, 53 000 hectares farmland
flooded, 379 bridges damaged or destroyed; in 12 counties along the
Danube (April 2006) 3 077 homes were affected (1 049 completely
destroyed), 16 000 people evacuated, 5 people killed, 144 000 hectares
of land flooded; in six counties from the North-East part of Romania
(July 2008) 3 985 houses were affected (over 300 totally destroyed), 15
834 people evacuated and 35 084 hectares of agricultural land
Inundated.
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2000, 2005, 2006 2008

1 300 homes damaged
destroyed, 3 800 people evacuated 30 000
hectares flooded
11 000 homes Inundated, 8 600 people
evacuated, 20 people Killed, 53 000 hectares
379 bridges damaged or destroyed
3 077 homes affected (1 049
destroyed), 16 000 people evacuated, 5 people killed, 144 000 hectares
flooded

3 985 houses affected 300 destroyed), 15

834 evacuated 35 084 hectares
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\j Framework

Projects:

2003 — 2006: NATO SfP 978016, Monitoring of extreme flood events in Romania and
Hungary using EO data

2007 — 2010: PNCDI2 SIGUR, Satellite Based Emergency Response Service

2007 — 2010: PNCDI2 RISCASAT, Development of New Satellite-Derived Products
Adapted to Users Requirements for Hydro-Meteorological Risk Management

2009 — 2012: FP7 SAFER, Services and Applications For Emergency Response
Partners:
Romanian Space Agency
National Meteorological Administration
National Institute of Hydrology & Water Management
Romanian Center for the Remote Sensing Use in Agriculture
University Politehnica Bucharest
Advanced Studies and Research Center
Beneficiaries:
General Inspectorate for Emergency Situations
Ministry of Environment and Sustainable Development

Local county councils, prefectures, etc.




L Jserviceconcept

Various processing techniques (classification, geo-
referencing, filtering, and photo-interpretation) are used to

combine the optical and radar images and map the flooded
areas.




#8) Service history

. Version 1: started in 2005
. Version 2: started in early 2007
. Version 3: started in early 2010
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Il Flood related products

Near real-time flood mapping
Non real-time flood mapping
Maximum flood extend mapping
Flooded area classification
Flood evolution mapping
Damage assessment maps & reports
2D Animations
3D Flythrough
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etaliu judet 055i 30.04.2005 | o

> T |
Suprafetele inundate au fost obtinute prin prelucrarea
imaginii MODIS din data de 23.04.2005 si 30.04.2005
Imagine fond - Mozaic LANDSAT TETM+ 2000
@ Legenda
> Localitati —— Retea hidrografica
—— Drumuri Judetene
——— Cal ferate L
D Granits Romania — Drumuri Nationale
| Supratete e = At i
23.04.2005 vers - Denumire retea hidro,
;‘6‘5’7%?““3" ooman Denumire localitate

105 0 1 2 5 Scara 1:50.000 1cm =500 m RSN b
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Zonele mudate din suduIMoIdovel (apa IaZ|
16 07. 2005 ora 11:05 LT si 18.07.2005 ora 11: 50 LT

CALTENINO!

Suprafetele inundate au fost obtinute prin prelucrarea imaginilor
MODIS/TERRA din data de 16.07.2005 si 18.07.2005
Imagine fond - Mozaic LANDSAT 7ETM+ 2000

-#- Legenda

Suprafete inundate
16.07.2005

- Suprafete inundate |2
18.07.2005

Diimuninabenels vernis  Denumire retea hidro. |

Localitati
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Map example: Danube river 2006

Zonele inundate din Lunca Dunarii: Sector Ghidici - Rast - Bistret - Macesu de Jos. 16.05.2006 ora 11:00

LEGENDA
B Retea hidrografica (nivel de referinta)
0 zene inundate
~=—— Diguri
e Drumuri UTOPENE Sl NatioNEIS

Drumuri judetene

Drumuri comunale, de exploatare, strazi
—— Cai ferate

Locaiilati "

EXPLICATII

Urmars 3 debiuli istoric neegistrat pe Dunare in Apribe 2006, digul ce proteja
tarenurie agncole din sudu judetuui Dol @ cadst in dsts oe 14.04.2006 pe tertoriut
comunei Catane.

CONTACT

Pradus realizat de Administratia Nakosala de
Mleteorciogie, Laboratarul de Teledetecte i GIS

Peniru mai multe detali ne pulsti contacta ia adresa
saul Ia telefonul 40 21 318

Supeatetele inundate 3u fost obtinute prin prelucrares imsgini din
data de 15.05.2003 {rezoiute spatiala de 250 metr).

magine de fond, mazaic LANDSAT ETMe (reasiutie spatiaia de 15 mein), prezinta
siatis zonei in anul 2000,
Sstem de prajectie Stereografic 1670

ATENTIE: Acuratélea cu care s Tost extrase 20nele uliiale 6 sbing legath de
rezoluia spaliala a Galesor de inirare. Din aceasts Cauza pol exista areale acoperite
i aga, 68 au o suprafata mai maca de 250°, care 53 nu fis regrazantate

3240 -int 163,
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Proiect NATO SfP § 16
Monitoring of extreme floc ents in

Romania and Hungary using EO
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LEGENDA

I Retee higrografica (nivel de referinta)

—— Diguri

I Zoneinundate

e DrUMU UTOPENE S3U NAtIDNEIS
Drumuri judetens

Drumuri camunale, de exploatare, strazi

~—— Cai ferate
Localitati

w51 2 3 4

- KT

EXPLICATII

Urmara 3 debiului istoric mvegistrat pa Dunate in Apribe 2006, digul ce proteja
terenurie agncole din sudul judetul Do) 3 cedat in date os 23.04.2006 pe tertoris
localtan Sarata

Supeatetele inundste su fost obtinute prin prelucrares imagnii MODISTERRA din
dats d 15.05.200 {rezohutie spatiala de 250 meir).

Imagines e fond, mazsic LANDSAT ETMe (razolutie spatiala de 15 mew). prezins
situatis zonei in anul 2000,

Siatei dé projecls Stereoqratc 1670
ATENTIE: Acuratetea cs care a Tost exlrass Z0nele UNGale este stns legata o8

ezolulia Spatiala 3 a0 de iblrare. Din SCEAELA CAUZA GOt exiSia Areale Scoparle
9, G0 au o suprafata mai mica do 230°, care 53 fu fie feprezentate

CONTACT

Pradus realizat de Adminisiratia Nabonala de
Mleteorciogie, Laboratanul de Teledatectie si GIS

Peniu mai multe detali o putati contacta 1a adrass
mundatiig@meten i o sau |2 lelefonul +20 21§16
3240-int 163

Romania

SERASRS
5 @08 LADSRMNDERT

http://iwww.inmh.ro
ANM

Proiect NATO SfP 878016
Monitoring of extreme fiood events in

Romania and Hungary using EO data
httpifinato.inmh.ro




Map example: Danube river 2006

Zonele inundate din Lunca Dunarii: Sector Oltenita - Calarasi. 14.05.2006 ora 11:10

LEGENDA

I R=tce higrografica (nivel de referinta)
—— Diguri
0 zone inundate
e Drumur guUOpENE SBU NatioNalE
Drumuri judetens
Drumuri comunale, de exploatare. strazi
----- Cai ferate
Localtati

EXPLICATII

Urmara & debiuli istoric neegistrat pa Dunare in Apribe 2006 digul ce proteja
terenurée sqricole din sudul udetyiui Caiarasi 8 cedat in data de 24 04.2005 pe
teritarul comunes Spaniov, Apsie revarsats s-au Spropiat pariculas de mut de orasul
Ofenita

Anterice, in data de 23,04.2008 5-2 pradus © bresa in digul ce sepaTa bratut Dunaril
e 50Ul Oltna. Datorta crasteri nivelluln 1ac & fost smenintaiata ocaitates Oltina.

Supratetele inundste 3u fost abtinule prin prelucrars imsgin MODISTERRA din
data de 14,05 200 {rezoiutie spatiala de 250 meir).

Imaginea dé fond, mazaic LANDSAT ETMe (razolitie spatiaia d 15 melr. prezints
sitiatia z0nei in anul 2000,

Sstern e provectio Stereogralic 1670
ATENTIE: Acuratetaa cu care 3 fost axrase zoneis mundate oste stins legata de

rezolutia spatiala a datelor de mirare. Din aceasta cauza pot exista areale acoparite
cuaga. o8 au o suprafata mai mica de 260", care 5a nu fie regrezentate.

CONTACT

Pradus realizat de Adminisiratia Nabonala de
Mleteorciogie, Laboratanul de Teledatectie si GIS

Peniu mai multe detali o putati contacta 1a adrass
mundatiig@meten i o sau |2 lelefonul +20 21§16
3240-int 163

Romani
g (T SR
5 @0 LABOEATOET

http://iwww.inmh.ro
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Proiect NATO SfP 878016
Monitoring of extreme fiood events in

Romania and Hungary using EO data
http:finato.inmh.ro




il Charter Call ID- 121 7
B Product no. 0003 »

ROMANIA, Danube floodings,
RAST village, 19.04.2006
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Legend
Disaster type: Flood
Il +trographic netvork (reference Iewell | Diaasier date: 14 04 2008
Dala suce. SPOT images
Flokid et s Aquisition Gate: 19042008
| FE Copyright. SPOT Images.
Projection Sterea 70
e Europian, national raatls Mep Created by: ANM.RSEGIS Lab
ROSA, CRUTA
County roads The Roatied areds wire denued by

processing the SPOT image

Local roads, sireels from 19,04 2006. Image used

—— Rl ik courtesy of SPOT Images
i ckground - 1:50000 topo, maps
Localities Capyright DI
Romania
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Lacul Razeln

Produs realizat de Statiunea de Cercetari lllrh.ll Fluviala
‘Sfantu Ghearghe, Facultatea de Ges
Universitatea. llﬁl Butur'lﬂ sEMninlslmﬂa Nlllnnﬂl de

IS, 2006
Suprafetele mmdema au fost obtinute prin nre!umanaa imaginilor
MODIS/TERRA din data de 16.05. 2008

Imagine fond - Mozaic LANDSAT TETM+ 2000

—i Legenda
] Supratete acvatica

Syprafate inundate
16.05.2006
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45720

4510°

4500




LEGEND
I Fiooded areas

— European and national roads
— County roads

«~~ Railroads

08

INTERPRETATION

memu the historical dumvne measuied in July 2008 on Prut river several
nca Casfest| dam, were flooded The

ream
uamagemas reparied m Rodtopra wilags.

areas were extracted from fhe TerraSAR-X image, acquired on

The "
28.07.2008 (3 meters coll size)

The background image (crincphotaimage, Copyright National Agency for Cadastre
and Land Registration — patial resalution 0.5 metars) pressnts the situation in 2005

Projsction. Stereogranic 1970 (EPSG: 31700}

NTIoN: The accufacy of e oo gélnsor |5 ciosdy rsied 1 spaiel
resalution of imput data. Some small sflected areas may not be represer

CONTACT

Broduct was saboraon y ne aionsl Weteamlenca
Ahmmlrmm ring @10 GIS Laboistony] and the
for ta Inbermanicral Crrter “Sgace

212, 1n the framewark of PNCOI

For ore e - contat 8 by s . of 10
falkowing email acdresser
A9 CIRCLRSUIBta AT 10, b s KUgaIeaa 1E.

®o02
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[sartit ]
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LEGENDA

Zene inundate

Suprafete acvatice
Zone miastincase
Zone nisipoase
Paduri

Localitati

EXPLICATII

Urmars a debitului istoric inmgistrat pa Dunare in Aprise 2008 digul ce prateja
terenurie agncole i sudul jutetuiui Dol a cadat in data da 14.04 2006 pe teroriu
comunai Catane.

Supratetele inendate au fost obtinute pen prelucrarea a 15 magni MODISITERRA
sl MODISIAQUA in pericara 14.04.2006 - 14.05.2006 (ezoiutie spatiala de 250
metri)

Imaginea de fond hartile tepografice austriece (1910) obinute in uma celel o2 &
reia campani & militariior IMperail HEBSbUrE (Neug Aunanme)

Sistem de proleclie Steaagranic 1970
ATENTIE: Acuratetea ey eare S fost Extrase Zonels InUNBsle este sHins 1639t 68

rezolutia spatiala & datelor du intrare. Din aceasta cavza ol exista areale acoperite
£u 3pa, om Ay © sprafats mai mica de 250°, care 38 nu ba reprazantate,

| conTACT

Produs realizat de Administiafia Maticaala de
Meteorciogie, Laboratorul de Teledatectie i GIS

Pantr mai multe detalil ne puteti contacta ta adresa
mundati@metec smih ro sau la telefonul +40 21 318
3240 - int 182,

Romania

s
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ANM

Proiect NATO SfP 978016
Monitoring of extreme flood events in

http:/iwww.inmh.ro

Romania and Hungary using EOQ data.
http:linato.inmh.ro




Water classification example

Suprafetele inundate au fost obtinute
prin prelucrarea imaginii MODIS din
data de 23.04.2005. Imagine fond

mozaic LANDSAT.
Legenda
o N
® Localitati o
D Granita Romania g:’

- Apa la zi;
[ ] Mil; Aluviuni la zi

- Zone mlastinoase,
zone eutrofizate

2.5 5
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Validation example




Data access

) Geonetwork- The portal to spatial data and information - Mozilla Firefox
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EQ% Conclusions & future work

Numbers :
Service activations: 5
2005: 82 products
2006: 124 products
2008: 39 products
What's next:
Extend the service to cover other types of disasters
Dedicated geoportal
Better communication with the end-users
Identification of new data sources
Further algorithm development and validation
Find new financial opportunities




fheend

Thanks for your attention. Questions?




