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GEODIM & Romanian Emergency Services

lulia DANA NEGULA', Vasile CRACIUNESCU?, lon NEDELCU'
1 — Romanian Space Agency, 2 — National Meteorological Administration

ROMANIA



Romanian Emergency Service

Satellite based service for flood monitoring in Romania (statistics: more than 1,000,000 hectares
of floodplain, more than 900,000 people living in areas with high risk of flooding, more than
88,000 households could be flooded at any time in average, 8 people lose their lives annually).

= Siret, 2005 >
at least 15 people have been killed

more than 12,000 people have been
evacuated from their homes

Siret,

“;numerous people were reported dead | _gsd




ROMANIA - FLOOD HAZARD MAP (TIME PERIOD 2000 - 2008) | teceno |
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Romanian Emergency Service - 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
2012 - 2015: PNCDI2 GEODIM, Platform for Geolnformation in Support of Disaster Management

Beneficiaries:
= General Inspectorate for Emergency Situations
= Ministry of Environment and Sustainable Development

= Local county councils, prefectures, etc.

History:

= version 1; started in 2005

= version 2: started in 2007

= version 3: started in 2012 Copernicus User Awareness and Training Event, Bucharest, 7" November 2013



Romanian Emergency Service — processing chain

MODIS Rapid Response NASA WIST MODIS Image processing
- Hot sp.ots identification ) ) - Area of |nteres-t delineation - HDF file import
- Generic phenomena evaluation (extent & dynamic) - Imagery selection . .
G f d auick vi Orderi - Bow-tie correction
- Georeferenced quick views - Ordering - Georeferencing
- NDVI transformation
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Romanian Emergency Service - validation examples
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- Areas classified as water only on the ASTER image

- Areas classified as water only on the MODIS image




Romanian Emergency Service - validation examples

Product delivered by the
international emergency service
triggered for flood monitoring

Before editing
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After editing
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Romanian Emergency Service - activations

International emergency response services triggered for flood disasters in Romania

Management Service

2005 International Charter CNES SERTIT Satellite imagery
"Space and Major Disasters"

2006 International Charter DLR DLR / ZKI Satellite imagery
"Space and Major Disasters"

2008 International Charter CNES SERTIT Satellite imagery
"Space and Major Disasters"

2010 Copernicus Emergency SAFER DLR / ZKI Satellite-based

PROJECT

products




Romanian Emergency Service — examples of maps - 2005

Zonele mundate din sdul Molovel (apa Ia2|)
16.07. 2005 ora 11 05 LT si 18.07. 2005 ora 11 S0LT
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Romanian Emergency Service — examples of maps - 2005

Suprafetele inundate au fost obtinut o3
prin prelucrarea imaginii MODIS din | N
data de 23.04.2005. Imagine fond %}
mozaic LANDSAT.

Legenda
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D Granita Romania

[ ] ™il; Aluviuni la zi

- Zone mlastinoase,
zone eutrofizate
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Romanian Emergency Service — examples of maps - 2006

Zonele inundate din Lunca Dunarii: Sector Ghidici - Rast - Bistret - Macesu de Jos

01.04.2006
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Romanian Emergency Service — examples of maps - 2006
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Romanian Emergency Service — examples of maps - 2008

Romania. Flooded areas near Radauti-Prut village. 29.07.2008 09:40 UTC S o ;35_3152?

77

LEGEND INTERPRETATION
The product was elaborated by the Naticnal Metsorologoal

- Flooded areas Following the historical discharge measured in July 2008 on Prut river several | Administraton (Remote Sansing snd GIS Laborstory) snd the
vilages, located upstream Stanca Costesti dam, were flocded. The most severe | Romarian Space Agency for the Intemational Charter “Space
and Maor Dissastars’” call 212, in the framework of PNCDIZ
SIGUR Project
o .
County roads The flooded areas were extracted from the TerraSAR-X image, acquired on 2?;,,’,",:* S "",Z.’:f" by g m:,,':f
29.07.2008 (3 meters cell size). Vasha CrACUNESCUEMES0 NMA 0, ion NACSIUEIosa o

= European and national roads damages was reported in Radauti-Prut village.

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

Project PNCDI2 SIGUR
Satellite Based Emergency Response

http://sigur.rosa.ro




Romanian Emergency Service — examples of maps —2005/2010
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Romanian Emergency Service — examples of maps - 2010

Produs nr. 06 / 06.07.2010
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Romanian Emergency Service - statistics and status

Statistics:
= number of service activations: 6
= number of products:
* 2005: 82
« 2006: 124
 2008: 39
« 2010: 41

Current situation:

= extend the service to cover other types of disasters

dedicated geoportal
= better communication with the end-users G EO D I M
= jdentification of new data sources

= further algorithm development and validation

= find new financial opportunities




GEODIM - general information

* Title: Platform for Geoinformation in Support of Disaster Management
 Duration: July 2012 — June 2015

» Funding: Executive Agency for Higher Education, Research, Development and
Innovation Funding - Romanian Ministry of Education, Research, Youth and Sport

 Consortium:
= |eader: National Meteorological Administration

= partners: Romanian Space Agency (ROSA), Advanced Studies and Research
Center (ARSC), Politehnica University of Bucharest — Research Centre for
Spatial Information (CEOSpaceTech), University of Agronomic Science and
Veterinary Medicine Bucharest (USAMVB)

METEO

4 ASRC  CE®SpaceTech

ced Studie rch Center

ROMANIA



GEODIM - objectives

GEODIM will develop a platform for local disaster and risk management based on
geoinformation, in order to provide a value-added service that covers all the phases
of a disaster: preparedness/prevention, emergency response, and recovery.

The project will identify the users' requirements for the emergency response service
and for the related products that are specific to Romania.

GEODIM will gather all the puzzle pieces consisting in services provided by
SIGUR, International Charter, Copernicus Emergency Management Service, UN-
SPIDER under a uniqgue Romanian emergency response downstream service.

The project will establish a data center containing archive and newly acquired
satellite imagery, in-situ data, different types of useful auxiliary data, all stored in
geodatabases.

The center will also incorporate improved satellite image processing algorithms that
will be adapted for each disaster type. The algorithms might be further integrated in
the processing flow charts of the existing emergency response services.



GEODIM - objectives

GEODIM will strengthen the expertise of the Romanian experts both when
operating specific actions for local disaster events (calls of SIGUR, International
Charter, Copernicus Emergency Management Service, UN-SPIDER) and when
assisting other countries as an UN-SPIDER Regional Support Office.

GEODIM acknowledges, welcomes and uses the emergency response services
provided by the International Charter, Copernicus Emergency Management Service
and UN-SPIDER, but it complements them with a downstream service that offers
value-added and validated products for each disaster management phase
(preparedness/prevention, emergency response, and recovery).

GEODIM will establish partnerships and agreements with Government and local
authorities, civil protection, general inspectorate for emergency situations, research
and development institutes, and universities in order to assure a good cooperation
for disaster risk reduction and efficient and timely disaster management actions.



GEODIM - activities

Phase 3
Phase 4

Phase 5

Other services

p

Spatial Data Infrastructure
catalogue service (CSW),
gazetteer service, data delivery
and portrayal service (WMS,
WEFS, WCS), data analysis and
processing service (WPS),
coordinate transformation service

Kand access control serviceJ

GMES
ERS
} Service Upgrade UN
Add other types of disasters (earthquake, SPIDER
man-made), involve the community, prepare for the
future Sentinel data Int.
Charter

[ Service Qualification




GEODIM - products

Reference maps: geographic maps containing information regarding the

topography (contour lines, benchmarks, digital elevation/surface models),
hydrology, and transport networks, localities, others. These maps shall be available
in a digital form (as GIS info-layers) before the beginning of crisis situation. The
scale-map will be 1: 100 000. Depending of the type of disaster, affected territory
and severity, maps with higher scales would be used (1: 50 000, 1: 25 000). The
existence of reference maps will be done by using the existing geospatial database
and cooperation with responsible institutions.

Situation maps: maps that are critical for intervention teams and decision-making
committee. They are drawn-up through updating and completion of geographical
maps with specific information. During a crisis, depending of the disaster dynamic,
the situation-maps could face several up-dates (Ex: state of infrastructure,
meteorological conditions, extension of affected area). These maps will be set-up in
a standardized manner and distributed either in electronic form or printed. Because
the time is playing a major role during the decision-making stage, the situation-
maps generated during the disaster crisis (emergency response phase) shall be
promptly delivered, preferably maximum 24 hours after disaster starts-up.




GEODIM - types of disasters

1.  Floods

2. Extreme meteorological

phenomena
3. Fires
4.  Drought

5. Earthquakes
6. Landslides

7. Industrial accidents

Copernicus User Awareness and Training Event, Bucharest, 7" November 2013



GEODIM - example of maps - forest fires

Romania - Sibiu
Fire as of November 08, 2011
Damage Assessment Map - Detail
Scale: 1:25,000

Location Diagrams

250 Meters.

Grasstand

— Primary road
Track

B Ovserved bumt area extent as of
November 08, 2011

Interpretation
On November 06, 2011, heath and forest fires were reported
n the mountain region near Sibw in Romania.

The map shows the bumt area extent derived by sem

analyss of the satelite data an area of about 41 hectares
mainy covered by neural grassiend bt down up o e
date. A breakdown of the type of burnt land cover is gi

able. Furthermore & more detaled view of te etocied
bumt areas is shown in the zoom boxes.
On the satslite Gata of Novermber 08, 2011 no active fire
focatons coukd be observed. Nevertheless 1 is not possible
10 exclude smoulderng fires.
Orthorectfied, radiometrically enhanced and pansharpened
SPOT-5 imagery, acquired on November 08, 2011 serves as
backdrop.
Cartographic Information

0 500 1000 1500 2000
e — e e \ V1015

Local projection UTM Zone 34N, Datum: WGS 1984
Geographic projection: LatiLon (DMS), Datum: WGS 84
Scale: 1:25,000 for DIN A1 prints.

Data Sources
SPOT-5 (2.5m) © CNES 2011, Distribution
SPOT image SA. all rights
In this area a total of 29,3 hectares of © = Vector Data '»mm..m 201
mixed forest, natural grassland and moors - DLR 2011
and heathland burnt down. ¢ EEA 2006
T Framework
The products elaborated for this Rapd Mapping Activity are
reaksed to the best of our abilty, within a very short time frame,
optimising the material avaiable
All geographic nformation has imitatons due 1o e scale,
resoluton, date and interpretation of the original source
materials No kabity
s assumed by the producer. The research leading
resuls has receved fundng from European C
Seventh Framework Programme (FP772007-2013) under grant
agreement n* 218802
The ZKI crisis maps are constantly updat
10 visit hittp:#Awww.zki dir de for the latest
Map produced November 08, 2011 by ZKI
©0LR 2011
kgl do
nttp iwww 21 i do

Mixed forest 37 4 g ;
Natural grassland ;i . : : ‘ - Cﬁr‘ Gafer
Moors and heathland » ‘ 2 Center fw;n; SR ——

~ Emergency Mapping & Disaster Monitoring -

German Remote Sensing Data Center
German Aerospace Center
DL
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GEODIM - example of maps - landslides
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GEODIM - example of maps - ground deformation

Deformation map of the Siriu area, for the time interval 31.10.2009 - 11.11.2009



GEODIM - example of maps - drought
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Romanian Emergency Service — conclusions

Satellite remote sensing data and its derived products (space-based maps) are
essential components in the management of emergency situations.

The integration of ancillary data improves the quality and content of the disaster
crisis maps offering the guarantee of the in situ collected basic information.

From the user's point of view:
= gsatellite data should be received as fast as possible

= both temporal and spatial resolution are critical, but (at least) in the first phases
of the crisis situation temporal resolution is more important than spatial
resolution



GEODIM - conclusions

The downstream emergency response service will be designed and implemented
according with the specific Romanian conditions that are defined by the final users
(Ministry of Environment, General Inspectorate for Emergency Situations), and
further integrated with the National System for Emergency Situations Management.

GEODIM will provide an operational and validated service that will help the
responsible authorities to use the products during all stages of the crisis
management cycle (preparedness/ prevention, response, recovery), as a support
for their decision-making actions.

The establishment and implementation of this downstream service would represent
an absolute first performance for Romania, fitting the current European policies and
trends related to Copernicus Downstream Services that are an extension of the
Emergency Response Core Service.
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Thank you for your attention!

iulia.dana@rosa.ro ion.nedelcu@rosa.ro
vasile.craciunescu@meteoromania.ro




