


7l Introduction

The availability of high quality, rapidly accessible and secure geo-
Information is the basis of rational decision making for risk management
and disaster prevention. In the last years there is a clear aim of most of
European countries to promote scientific excellence and innovation to
advance knowledge and understanding in the field of risk management.
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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, 2008 and 2010, 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. At the end of June 2010,
heavy rainfalls caused severe floods and flash floods in the river basins Prut
and Siret (East and Northeast of Romania). More than 20 people were Kkilled
and hundreds were evacuated. Several roads and thousands of hectares of

farmland were inundated.
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@l Flood Hazard Map (2000 — 2012)
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__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

2012 — 2015: PNCDI2 GEODIM, Platform for Geolnformation in Support of Disaster
Management

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
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& @l Service concept

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

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

Site restauration maps Risk analysis maps

During-Crisis

Damage assesment maps



Q Service history

o Version 1: started in 2005
o Version 2: started in 2007
. Version 3: started in 2012
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NASA WIST MODIS Image processing

& 4

- Hot spots identification - Area of interest delineation I
. . . . - HDF file import
- Generic phenomena evaluation (extent & dynamic) - Imagery selection . .
. R . - Bow-tie correction
- Georeferenced quick views - Ordering

- Georeferencing
- NDVI transformation

International Charter - NDVI tresholding )
- Raster to vector conversion
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- High resolution optic & radar data

Validation

)
European - GPS surveys
Commission - Intercomparison
Thematic products
GIO EMS
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Flood maps Damage assessment Animations & 3D fly-throughts




E 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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Map example: Timis river 2005
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Suprafetele inundate au fost obtinute prin prelucrarea
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LEGENDA | EXPLICATII | CONTACT

Produs realizat de Administratia Natonala de

B Retea higrografica (nivel de referinta) Urmare a debitului istoric inregistrat pe Dunare in Apribe 2006, digul ce proteja
i terenunie agricole din sudul judetului Do a cedat in data de 14.04.2006 pe terdoriut Meteorologie, Laboratorul de Teledetectie si GIS.
one inundate comunei Catane.
| Pantry mai mute detali ne puteti contacta fa adresa
——— Diguri Supratetele inundate 3u fost obtinute prin prelucrarea imaginii MODISITERRA din mundafii@meteo nmh ro sau la telefonul +40 21 318
data de 16.05.2006 {rezolute spatala de 250 metri). 3240-int. 163.
e Drumuri eUrOpENE SaU Nationale ix e 1
Imaginea de fond, mozaic LANDSAT ETMe (rezolutle spatiala de 15 mets). prezinta SEee
Drumuri judetene situatia zonel In anul 2000. -
Drumuri comunale, de exploatare, strazi Sister de projectie Stereografic 1670
~ Cai ferate ATENTIE: Acuratetea cu care au fost extrase zonele inundate este stins legata de http:/iwww.inmh.ro
rezolutia spatiala a datelor de inirare. Din aceasta cauza pot exista areale acoperite ANM
Localitati 5 cu apa, or u © suprafata mai mica do 250", care sa nu e reprezentate

Proiect NATO SfP 978016
Monitoring of extreme flood events in

Romania and Hungary using EO data.
http://nato.inmh.ro




# Map example: Danube river 2006

Zonele inundate din Lunca Dunarii: Sector Ghidici - Rast - Bistret - Macesu de Jos 01.04.2006
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LEGENDA | EXPLICATII | CONTACT

B Retea hidrografica (nivel de referinta) Urmare a debiului istoric invegistrat pe Dunare in Apribe 2006, digul ce proteja Produs realizat de Administratia Nationala de
terenurée agrcole din sudul judetului Dolj a cedat in data de 23.04.2006 pe terdoriut Meteorologie, Laboratorul de Teledetectie si GIS.
s

~==— Diguri
9 Pentru mai multe detalii ne puteti contacta fa adresa
I Zone inundate ‘Supeatetele inundate au fost obtinute prin prelucrarea imaginii MODISITERRA din mundatii@meteo inmh. 1o sau la telefonul +40 21 318
data de 16.05.2006 (rezolute spatala de 250 metri) 3240-int 163,
e Drumuri europene sau nationale - 1
Imaginea de fond, mozaic LANDSAT ETHe (rezotie spatisla de 15 metr), prezint omanias @ sesme
Drumuri judetene situatia zonel In anul 2000. " @03 (ABORATOMNT
Drumuri comunale, de exploatare, strazi ‘Sistern de projectie Stereogratic 1670
~ Caiferate ATENTIE: Acuratelea cu care au fost extrase zonele inundate este stins legata de http://www.inmh.ro

rezolutia spatiala a dateior de intrare. Din aceasta cauza pot exista areale acoperite
Localitati < apa, o8 3u © suprafata mai mica de 2507, care sa nu fie reprezentate.
Proiect NATO SfP 978016

Monitoring of extreme flood events in

http:/inato.inmh.ro

N
0051 2 3 4Km tﬁ,ﬁ' Romania and Hungary using EO data.
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Danube river 2006

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

§ Map example:

LEGENDA EXPLICATII CONTACT

B Retea higrografica (nivel de referinta)

—— Diguri
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Urmare a debitului istoric incegistrat e Dunare in Aprise 2006. digul ce proteja
terenurie agricole din sudul judetului Calarasi & in data de 24 pe
teritoriul comune Spantov. Apeie revarsate s-au apropiat periculos de mult de orasul
Oftenta

Anterior, in data de 23.04.2006 5-a produs o bresa in digul ce separa bratul Dunaril
de lacul Ottna. Datonta fost Ottna,

Produs realizat de Administratia Natonala de
Meteorologie, Laboratorul de Teledetectie si GIS.

Pentry mai multe detalii ne puteti contacta fa adresa
mundatii@meteo inmh 1o sau fa telefonul +40 21 318
3240~ int. 163,

‘Supratetele inundate 3u fost obtinute prin prelucrarea imaginii MODISITERRA din
data de 14.05.2006 (rezolute spatala de 250 meri)

Imaginea de fond, mozaic LANDSAT ETMe (rezciutie spatiala de 15 metr), prezinta
situatia zone in anul 2000,

Sistem de projectie Sterecgrafic 1570
ATENTIE: Acuratetoa cu care au fost extrase zonele inundato este stins legata de

rezolutia spatiala a datelor de inrare. Din aceasta cauza pot exista areale acoperite
cu apa, ce au 0 suprafata mai mica de 250", care sa nu fie reprezentate.

Romania

e e

SEINS
& @08 LADORAMIORT

http:/iwww.inmh.ro

Proiect NATO SfP 978016
Monitoring of extreme flood events in

Romania and Hungary using EO data.
http://nato.inmh.ro




Map example: Danube river 2006

v i o 7 - e - = _ yXZ 7Sl Charter Call ID- 121
rg o s e . LYY s t SR I Product no. 0003

ROMANIA, Danube floodings,
RAST village, 19.04.2006
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Legend
Disaster type: Flood

I Hydrographic network (reference level) | pisaster date: 14.04.2006
Data source: SPOT Images
Aquisition date: 19.04.2006

Flooded areas

po— S Copyright: SPOT Images
Projection: Stereo 70
e European. national roads Map created by. ANMRSEGIS Lab,
ROSA CRUTA
County roads The fiooded areas were derived by

processing the SPOT image

Local roads, streets from 19.04.2006_ Image used

—— Rallroad network courtesy of SPOT Images
! " Background - 1:50000 topo. maps
Locallties Copyright DTM
Romania

CRUTA

ANM

o EEVETE SR For more details visit
9 i 2 4 & S MPORTORY  www.rosa.ro , www.inmh.ro
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Produs realizat de Statiunea de Cercetari Marine si Fluviale
Sfantu Gheorghe, Facultatea de Geografi
bt s i

le. Laboratorul de Teledetectie | GIS
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MODIS/TERRA din data de 16.05.2006
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# Map example:

Prut river 2008

o oty M

Romania. Flooded areas near Radauti-Prut village. 29.07.2008 09:40 UTC

4.

Charter Call ID- 21
Product no. RO-05
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INTERPRETATION

Folawing the historical discharge measured in July 2008 o Prut river several
vitages, located upsiream Stanca Costesti dam, were flooded. The most severe
damages was reported in Radauti-Prut vilage.

The flooded areas were extracted from the TerraSAR-X image, acquired on
29,07.2008 (3 meters cel size).

The background image (orthophotoimage, Copyright National Agency for Cadastre
and Land Registration — spatial resolution 0.5 meters) presents the situation in 2005.

Projection: Stereografic 1970 (EPSG: 31700)

ATENTION: The accuracy of the fiood delineation is closely related to spatial
resolution of input data. Some small affected areas may not be represented.
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LOCALIZARE

LEGENDA

. Doctrsans wariere s cuscosbe [ Rooren htegration (el de referier)
- Dnrmun poNon | pErpeees
Dramis comunake sau de axshate Locatan
" 7 3 Uokans acminisvativtaniorisle

(TEST))

SAUCESTI)

LTRALAN)
INE

| venew NEPRODUCTIV
TOTAL

EXPLICATII
Urmiare & debitui istoric ivegistral pe Siret in lunie/lube 2010, mai swlte
localtab aflse n lungul rautui Siret 3u fost puternic afectate.
Suprafetele nundale au fos! obtiwde prin  prolucrarea  imagink
MODISVTERRA din dats de 05072010 (250 metn rezclutie spatals)
Nivelul de refennta af apei a fost extras din setul de date Conne
2008, Bdantul Suprafistelor inundate @ fost calculat pentry comuna
Ssucesli folosind baza de date IACSILPIS (Agris 2000)
Imagnea de fonc, mazaic SPOT 6 (prin amatiitatea Spet Image SA),
prezinta situatia Zone! in anul 2007 (rezokstie spatiaia de 2 5 maw)
Sstem de proects Stereografic 1970
ATENTIE: Acu cu care au fost extrase zonsle inundale este strins.
logata de rezciutia spasala si caltatea datelor de intrare. Din aceasta
CHZa ol exista Aresle sooperite cu aps (suprafele foare mici sau
scopariie cu nori) care 5 nu fie reprezentate.

CONTACT
Produs resizst da Adminstrasa Nabonals de Meleorclogie &i Agenbe
Spatiats Romana i cacrul peowectulul PNCDI2 SIGUR

- [~ Pantru mai muite detall ng puteli CONMActa 13 Adresa Noods2010310sa 0.
Center for Satellite Based Crisis Information . S5 T Riverwa e
— Emergency Mapping & Disaster Monitoring - satelitar r ynare: atiilor de URgenta




Produs nr. 05/ 06.07.2010
EVALUAREA SUPRAFETELOR INUNDATE
DIN COMUNA FUNDENI, JUDETUL GALATI
03.07.2010

LEGENDA

LOCALITATI - RETEA HIDROGRAFICA
A il
- DRUMURI - SUPRAFETE INUNDATE

BILANTUL SUPRAFETELOR INUNDATE
CATEGORIA DE FOLOSINTA A TERENULUI  SUPRAFATA (ha)

SUPRAFATA CONSTRUITA 19
TEREN ARABIL 322
PASUNE 117
TEREN NEPRODUCTIV 22
TOTAL 480
INFORMATII

Masca de apa a fost realizata de catre ZKI/DLR
(http://www.zki.dlr.de) prin prelucrarea imaginii RADARSAT-2 din
data de 03.07.2010. Fondul hartii este reprezentat de imagini SPOT
S (prin bunavointa SPOT IMAGE S.A.) cu rezolutia de 2,5 m
multispectral, preluate in anul 2007. Bilantul suprafetelor inundate
a fost efectuat folosind bazele de date LCCS Romania (ROSA-
CRUTA) si IACS/LPIS (©APIA 2009). Sistemul de proiectie folosit este

fic 1970. fice au limitari datorita scarii,
rezolutiei si interpretarii datelor sursa. Producatorul hartii nu isi
asuma nici o il legata de i sau utilizarea

acesteia.

Produs realizat de Agentia Spatiala Romana (©ROSA 2010) si
Administratia Nationala de Meteorologie in cadrul proiectului
PNCDI2 SIGUR.

Proiect PNCDI2 SIGUR — Serviciu bazat pe Informatii primare
satelitare pentru Gestionarea situatiilor de URgenta.
floods2010@rosa.ro WWW.1053.r0



Siret 2010

#5 Map example:

EVALUAREA SUPRAFETELOR INUNDATE
DIN COMUNA PISCU, JUDETUL GALATI
03.07.2010

LEGENDA

LOCALITATI - RETEA HIDROGRAFICA

Wy d
- DRUMURI - SUPRAFETE INUNDATE

BILANTUL SUPRAFETELOR INUNDATE

CATEGORIA DE FOLOSINTA A TERENULUI

SUPRAFATA CONSTRUITA

SUPRAFATA (ha)
36

TEREN ARABIL

20

PASUNE

239

PADURE

3

TEREN NEPRODUCTIV

50

TOTAL

348

Masca de

RADARSAT-2  din
hartii
bunavointa SPOT

25 m multispectral,
suprafetelor inundate

de date LCCS Romania
folosit este

INFORMATII

fost realizata de catre

ZKIDLR (http://www.zki.dIr.de) prin prelucrarea imaginii
data de
este reprezentat de
IMAGE S.A.) cu

03.07.2010.  Fondul
SPOT 5 (prin
rezolutia de
preluate in anul 2007. Bilantul
a fost efectuat folosind baza
(ROSA-CRUTA). Sistemul
1970.

de
geografice au limitari datorita scarii, rezolutiei si interpretarii
datelor sursa. Producatorul hartii nu isi asuma nicio

acesteia.

www.rosa.ro

legata de sau
Harta produsa de Agentia Spatiala Romana (OROSA 2010)




p’§ 3D Fly-through
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LEGENDA EXPLICATII CONTACT

Urmare a debitului istoric inregistrat pe Dunare in Aprise 2008, digul ce proteja Frodds. walizat de. Adminsieatia - Naiomala de:
Zorie Inundate terenurite agricole din sudul judetuiui Dol a cedat in data de 14.04.2006 pe terforiut Msdaceckoni; Labortioe) de Teladelactie ¢/ GI5,
comunei Catans.
Suprafete acvatice Pentry mai multe detalii ne puteti contacta la adresa
Supeafetele inundate au fost obtinute prin prelucrarea a 15 imagini MODISITERRA ;‘;:g“""g';‘;'f mmh.(o sau la telefonul +40 21 318
7 Zone miastinoase ::em‘ODIS/AOUA ain perioada 14.04.2006 - 14.05.2006 (rezoltie spatiaia de 250
Romania
AT SENSING
Zone nisipoase Imaginea de fond hartile topografice austriece (1910) cbtinute in wma celel de 3 B @03 LABORATIONT
treia campanii a militarilor impenului Habsburgic (Neue Aufnahme) 2
Paduri b 5
Sistem de proiectie Sterecarafic 197 http:/lwww.inmh.ro
i Localttati ATENTIE: Acuratetea cu care 3 fost extrase zonele inundate este stins legata de ANM
rezolutia spatiala a datelor de inrare. Din aceasta cauza pot exista areale acoperite
@ apa, o8 au o suprafata mai mica de 250°, care sa nu fie reprezentate. Proiect NATO SfP 978016
Monitoring of extreme flood events in
2 4 6 8 Romania and Hungary using EO data.

http://nato.inmh.ro




Suprafetele inundate au fost obtinute iy
prin prelucrarea imaginii MODIS din |g{i\%
data de 23.04.2005. Imagine fond i
mozaic LANDSAT.

Legenda

® Localitati

D Granita Romania

- Apa la zi;
[ Mil; Alviuni la zi

- Zone mlastinoase,
zone eutrofizate

25 5
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- Areas classified as water only on the ASTER image

- Areas classified as water only on the MODIS image




Conclusions & future work

Numbers:
Service activations: 6
2005: 82 products
2006: 124 products
2008: 39 products
2010: 41 products
What's next:
Extend the service to cover other types of disasters
Dedicated geoportal
Better communication with the end-users
|dentification of new data sources
Further algorithm development and validation
Find new financial opportunities
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Thanks for your attention. Questions?




