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Who we areWho we are
�� Remote Sensing Application Center Remote Sensing Application Center ––

ReSACReSAC BulgariaBulgaria
�� Established in 1998 with the support of Established in 1998 with the support of 

FAO/UNFAO/UN

�� Observer member of EARSC since 2005Observer member of EARSC since 2005
�� R&D structure of R&D structure of Agency for Sustainable Agency for Sustainable 

Development andDevelopment and
EurointegrationEurointegration –– ASDEASDE
�� ASDE signed a collaboration agreement ASDE signed a collaboration agreement 

with the with the DG JRCDG JRC in 2007in 2007

�� Main ObjectivesMain Objectives

�� to to facilitatefacilitate local, national and international local, national and international 
authorities, as well as private enterprisesauthorities, as well as private enterprises

�� to to introduce RS&GISintroduce RS&GIS toto
�� agricultural and environmental management,agricultural and environmental management,

�� land cover/land use,land cover/land use,

�� soil and forest inventory,soil and forest inventory,

�� water resources,water resources,
�� environmental hazards,environmental hazards,

�� disaster management, anddisaster management, and

�� urban planningurban planning

�� coco--operation & participation in regional and international operation & participation in regional and international projectsprojects
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GMES GMES –– main ideamain idea

► Global Monitoring for Environment and Security (GMES) is an Earth 
monitoring initiative led by the European Community and carried out in 
partnership with the Member States and the European Space Agency. Its 
primary objective is to provide, under Community control, information services, 
which give access to accurate data and information in the field of environment 
and security and are tailored to the needs of a wide range of users. In doing 
so, it will foster better exploitation of the industrial potential of policies of 
innovation, research and technological development in the field of Earth 
observation and to provide information services.

► In order to achieve the objective of GMES on a sustainable basis, it is 
necessary to coordinate the activities of the various partners involved in GMES, 
and to develop, establish and operate service and observation capacity 
meeting demands of users.
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FP7(6) and GMESFP7(6) and GMES

►► Space theme under FP7: to support a European Space Space theme under FP7: to support a European Space 
ProgrammeProgramme focusing on applications such as GMES;focusing on applications such as GMES;

►► Sustaining a competitive industry, including manufacturers, Sustaining a competitive industry, including manufacturers, 
service providers and operators, requires new research and service providers and operators, requires new research and 
technologies;technologies;

►► Priority activities:Priority activities:
�� SpaceSpace--based applications serving European societybased applications serving European society ;;
�� Exploration of spaceExploration of space ;;
�� Strengthening Space foundations.Strengthening Space foundations.

►► FP7 Budget for the Space theme FP7 Budget for the Space theme -- € 1.4 billion€ 1.4 billion
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ReSACReSAC in FP7in FP7

►► Geoland2: preGeoland2: pre--operational land service of GMES:operational land service of GMES:

�� CMS: CMS: Seasonal/Annual Terrestrial Change Monitoring Seasonal/Annual Terrestrial Change Monitoring 

((SATChMoSATChMo) ) 

�� CIS: CIS: AgriEnvironmentAgriEnvironment and Spatial Planningand Spatial Planning

►► SAFER: preSAFER: pre--operational operational emergency serviceemergency service of of 

GMES GMES 

�� Flood Risk ManagementFlood Risk Management

�� Assets MappingAssets Mapping
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Geoland2 Geoland2 -- SATChMoSATChMo

►►SATChMoSATChMo Core Mapping Service (CMS) is Core Mapping Service (CMS) is 

designed to deliver annual and/or seasonal designed to deliver annual and/or seasonal 

biobio-- and geophysical parameter maps and and geophysical parameter maps and 

statistics for Europe and Africa with an statistics for Europe and Africa with an 

emphasis on agricultural land use and emphasis on agricultural land use and 

environmental characteristics. environmental characteristics. 
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LCCS in LCCS in 
BulgariaBulgaria

First implementation in 1999First implementation in 1999

►► Concept adopted by the Ministry of Agriculture and ForestryConcept adopted by the Ministry of Agriculture and Forestry
►► In the Frame of FAO project TCP/BUL/8922In the Frame of FAO project TCP/BUL/8922
►► With main objective to help the strengthen the agriculture With main objective to help the strengthen the agriculture 

developmentdevelopment
►► By mapping the land cover using RS dataBy mapping the land cover using RS data
►► FollowFollow--up cooperation with Romania in the frame of FAO project up cooperation with Romania in the frame of FAO project 

TCP/ROM 2801TCP/ROM 2801

Extension to other domains, by creating Extension to other domains, by creating 
thematic LC datasets for (2000 to thematic LC datasets for (2000 to 
date)date)

►► Development of EU transport corridorsDevelopment of EU transport corridors
►► Biomass estimation for energy efficiencyBiomass estimation for energy efficiency
►► Monitoring data accuracyMonitoring data accuracy--cadastre and regulation planscadastre and regulation plans
►► Monitoring of urban sprawl Monitoring of urban sprawl 
►► Risk Management Risk Management –– floods and forest firesfloods and forest fires
►► Land use planningLand use planning

SATChMoSATChMo related related ReSAC’sReSAC’s capacitiescapacities

…LCCS3 is already in …LCCS3 is already in 
test phase in test phase in ReSACReSAC
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SATChMoSATChMo related related ReSAC’sReSAC’s capacitiescapacities

► Reference land cover database as a core information used 
for harmonization and verification of all other relevant 
thematic spatial datasets

► Land cover/Land Use maps on the base of LCCS 
methodology of FAO

Scale 1:50 000, Landsat-15m res. Scale 1:25 000 , SPOT 5 – 5m res. Scale 1: 10 000, IKONOS – 1m res.
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►► The mission of the Core Information Service (CIS) The mission of the Core Information Service (CIS) 

Spatial Planning is to Spatial Planning is to describe, explain and describe, explain and 

forecast urban land use changeforecast urban land use change. . 

►► The main objective is to introduce innovative Earth The main objective is to introduce innovative Earth 

Observation derived land cover / use products into Observation derived land cover / use products into 

spatial planning procedures and methods at spatial planning procedures and methods at 

European, national and regional level. European, national and regional level. 

Geoland2 Geoland2 –– Spatial PlanningSpatial Planning



Remote Sensing Application Center Remote Sensing Application Center -- ReSACReSAC 1111 / / 3434 www.resacwww.resac--bg.orgbg.org

GMES operational capacity workshop
25 – 26 March, 2010, Sofia, Bulgaria

Spatial Planning related Spatial Planning related ReSAC’sReSAC’s capacitiescapacities

►► Data integrationData integration
�� RSRS

►► Passive sensors satellite Passive sensors satellite 
imageriesimageries

►► Active sensors data /radar/ Active sensors data /radar/ 

�� GISGIS
►► Urban dataUrban data

�� Cadastral unitsCadastral units
�� SettlementsSettlements
�� Urban green systemsUrban green systems
�� BuildingsBuildings
�� Road networkRoad network
�� PipelinesPipelines
�� Suburban infrastructureSuburban infrastructure

►► Natural resourcesNatural resources
�� Water bodies and streamsWater bodies and streams
�� Soil types and humiditySoil types and humidity
�� PrecipitationPrecipitation
�� Forest inventoryForest inventory
�� Wetland inventoryWetland inventory

Dynamic atlas of Rousse for Environmental and Urban Management
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Spatial Planning related Spatial Planning related ReSAC’sReSAC’s capacitiescapacities
Mapping development of urban green areas
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► Urban Land cover/Land use changes mapping using LCCS methodology

� Urbanisation trends;

� Building density;

� Land take trends…

Spatial Planning related Spatial Planning related ReSAC’sReSAC’s capacitiescapacities

Scale 1:25 000 , SPOT 5 – 5m res.Scale 1: 10 000, IKONOS – 1m res.
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►► AgriEnvAgriEnv aims at developing and improving aims at developing and improving agriagri--environmental environmental 
indicators assessing: indicators assessing: 
�� The agriculture state and trends The agriculture state and trends 

�� The farming pressure on water and soil resources The farming pressure on water and soil resources 
�� The contribution of agricultural land use changes to sustainabilThe contribution of agricultural land use changes to sustainability in terms ity in terms 

of impacts on biodiversity and landscapes. of impacts on biodiversity and landscapes. 

►► Those indicators will be generated simultaneously on selected Those indicators will be generated simultaneously on selected 
demonstration sites, so as to be able to train users on the combdemonstration sites, so as to be able to train users on the combined ined 
interest of the indicators. They will be supplied at two scales:interest of the indicators. They will be supplied at two scales: at the at the 
national / catchment scale to provide an overview of the generalnational / catchment scale to provide an overview of the general status status 
of the site and at the scale of hot spot areas requiring more spof the site and at the scale of hot spot areas requiring more specific ecific 
monitoring techniques.monitoring techniques.

►► The indicators will be produced using as far as possible automatThe indicators will be produced using as far as possible automatic, ic, 
flexible and flexible and standardisedstandardised processing chains relying on in situ and Earth processing chains relying on in situ and Earth 
Observation (EO) data, and on the outputs of the three CMS of thObservation (EO) data, and on the outputs of the three CMS of the e 
projects, thanks to the interoperability of the various processiprojects, thanks to the interoperability of the various processing ng 
chains.chains.

Geoland2 Geoland2 –– AgriAgri--EnvironmentEnvironment
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►► Digital Digital RGB RGB orthophotoorthophoto mapmap with spatial with spatial 

resolution 0.7resolution 0.7--1 m for 33,364 km2 (based on 1 m for 33,364 km2 (based on 

QuickBirdQuickBird and IKONOS data);and IKONOS data);

►► Reference 3DReference 3D digital elevation model for digital elevation model for 
34,000 km2 with spatial resolution 25 m;34,000 km2 with spatial resolution 25 m;

►► Digital B/W Digital B/W orthophotoorthophoto map with spatial map with spatial 

resolution 5 m for 34,000 km2 (based on resolution 5 m for 34,000 km2 (based on 

SPOTSPOT--5 data);5 data);

►► 2,600 2,600 orthophotoorthophoto tiles 4x4 kmtiles 4x4 km compatible with compatible with 
the the aerophotoaerophoto grid;grid;

►► Quality check and metadata reports for the Quality check and metadata reports for the 

orthoimagesorthoimages and DEM;and DEM;

►► Final report.Final report.

OrthoBGOrthoBG -- DeliverablesDeliverables

Creation of Creation of OrthoImageOrthoImage map of Bulgariamap of Bulgaria

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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Pilot Study on Pilot Study on CwRSCwRS of Area Based Subsidies in Bulgaria (04of Area Based Subsidies in Bulgaria (04--05)05)

►► Related to the LPIS and control implementation Related to the LPIS and control implementation 

in BG, complying to EU’s recommendations and in BG, complying to EU’s recommendations and 

the new CAP reform the new CAP reform 

►► IACS has to be linked to a geographic database IACS has to be linked to a geographic database 
of agricultural parcels (LPIS), for graphic of agricultural parcels (LPIS), for graphic 

declaration of farmers and control.declaration of farmers and control.

►► ControlControl

�� 5% checks on5% checks on--thethe--spot by state civil servantsspot by state civil servants

�� RS as a costRS as a cost--effective technique for supporteffective technique for support

►► PrjPrj. Duration: 12 months, starting in Jan 2004 . Duration: 12 months, starting in Jan 2004 

�� Financed by JRC/IPSC/MARS unit in Financed by JRC/IPSC/MARS unit in IspraIspra, Italy , Italy 

�� RESABU consortium: Remote Sensing Application RESABU consortium: Remote Sensing Application 

Center Center -- ReSACReSAC--BASA, AIRE/CTS (France, Spain) BASA, AIRE/CTS (France, Spain) 
and and IntelgeoIntelgeo (Bulgaria).(Bulgaria).

�� Supervised by State Fund Agriculture (SFA).Supervised by State Fund Agriculture (SFA).

Interpretation keys for the 
main agricultural crops (wheat, 

barley, sunflower) based on 
ground truth measurements.

LC for Isperih Municipality

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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►► Aiming at the definition of:Aiming at the definition of:

�� the sampling method for the selection of the sampling method for the selection of 

dossiers to be controlleddossiers to be controlled

�� criteria to be respected for the application criteria to be respected for the application 
form formatform format

�� the best adapted methodology for the best adapted methodology for 
digitisingdigitising of land parcelsof land parcels

�� the best adapted methodology for land the best adapted methodology for land 
use identificationuse identification

�� the technical tolerancesthe technical tolerances

�� the methodology for field visitthe methodology for field visit

Pilot Study on Pilot Study on CwRSCwRS of Area Based Subsidies in Bulgaria (04of Area Based Subsidies in Bulgaria (04--05)05)

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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►► The MAF of Bulgaria with the support of MARSThe MAF of Bulgaria with the support of MARS--PAC PAC 
of the IPSC at the JRC/EC started two pilot projects of the IPSC at the JRC/EC started two pilot projects 
for the preparation of the methodology for the for the preparation of the methodology for the 
creation of the Land Parcel Identification System creation of the Land Parcel Identification System 
(LPIS) implemented by (LPIS) implemented by ReSACReSAC. A third project for . A third project for 
the implementation of voice activated technologies the implementation of voice activated technologies 
in LPIS was launched for the Municipality of in LPIS was launched for the Municipality of VracaVraca. . 

►► The aim of the projects was to prepare technical The aim of the projects was to prepare technical 
recommendations for the LPIS and to assess the recommendations for the LPIS and to assess the 
eligibility on base of 3 pilot areaseligibility on base of 3 pilot areas

►► Specific objectivesSpecific objectives
�� To test the process of implementation of LPIS in terms To test the process of implementation of LPIS in terms 

of technology and resources needed.of technology and resources needed.

�� To prepare the methodology for the elaboration of To prepare the methodology for the elaboration of 
LPIS in Bulgaria.LPIS in Bulgaria.

�� To demonstrate the technical deployment of LPIS and To demonstrate the technical deployment of LPIS and 
the IACS GIS at national scalethe IACS GIS at national scale

�� To provide technical recommendations for the To provide technical recommendations for the 
implementation of the Bulgarian IACSimplementation of the Bulgarian IACS--GISGIS

�� To assess the status of the arable land in BG and to To assess the status of the arable land in BG and to 
quantify the volume of the abandoned landsquantify the volume of the abandoned lands

Analysis of the Physical Blocks - Rule 75% / 90%

LPIS for Selected Settlements in 
Isperih for which 344 physical 
blocks were created.

Pilot Project for establishment of LPIS in BulgariaPilot Project for establishment of LPIS in Bulgaria

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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►► The results from the The results from the 
pilot projects aided pilot projects aided 
the Bulgarian MAFthe Bulgarian MAF
�� To find the best To find the best 

approach to use the approach to use the 
agricultural cadastre agricultural cadastre 
in the LPIS databasein the LPIS database

�� To define the type of To define the type of 
the reference parcelthe reference parcel

�� To delineate the To delineate the 
abandoned land and abandoned land and 
pastures pastures 

�� To To organiseorganise the the 
overall process for overall process for 
the national LPIS the national LPIS 
database creation database creation 

The overall good geometric quality of ALIS, even in mountainous areas, can be 
considered as outstanding. The general matching between cadastral and the 
agricultural parcel boundaries was found similar to ISPERIH in plain and intensive 
agricultural parts of the commune.

LPIS Database for part of Assenovgrad
Municipality.

3 DEMs were tested for 
orthorectification – SRTM, 
DEM based on 1:50 000 
topomaps, and Ref3D.

Pilot Project for establishment of LPIS in BulgariaPilot Project for establishment of LPIS in Bulgaria

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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►► Assessment of Winter Crops and Grassland Areas Assessment of Winter Crops and Grassland Areas 

for Plovdiv Region for Plovdiv Region -- fragmentfragment

Type Percent /%/ Area /ha/

Non-classified 68.01 108830.70
Winter crops 18.82 30117.44

Grassland 13.15 21051.85
Total 100,00 160000.00

68%

19%

13%

Non-classified

Winter crops

Grassland

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities

Land cover maps Land cover maps 
using LCCS using LCCS 
methodology of methodology of 
FAO:FAO:

-- Emphasize on Emphasize on 
agricultural areas.agricultural areas.
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Database for Land Cover Database for Land Cover 
and Soil/Erosion Typesand Soil/Erosion Types

--Updated soil type classes Updated soil type classes 
on the base of satellite on the base of satellite 
images;images;

--Updated soil erosion Updated soil erosion 
information on the base of information on the base of 
topomapstopomaps and satellite and satellite 
imagesimages

AgriAgri--Environment related Environment related ReSAC’sReSAC’s capacitiescapacities
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►► Flood Risk Management Objective:Flood Risk Management Objective:
�� Consolidate and validate a “Plain flood risk management” serviceConsolidate and validate a “Plain flood risk management” service

from mapping to from mapping to modellingmodelling, including damage assessment and , including damage assessment and 
online provisiononline provision

►► Assets Mapping Objective:Assets Mapping Objective:
�� Consolidation, validation and initial provision of assets maps fConsolidation, validation and initial provision of assets maps for or 

European water management and civil protection users, based on aEuropean water management and civil protection users, based on a
harmonisedharmonised approach, and thus fulfilling the requirements of a approach, and thus fulfilling the requirements of a 
crosscross--cutting / generic service.cutting / generic service.

►► Flash Floods Forecasting:Flash Floods Forecasting:
�� Bulgarian partner Bulgarian partner –– National Institute for Meteorology and National Institute for Meteorology and 

Hydrology;Hydrology;
�� WP leader WP leader MeteoMeteo FranceFrance

SAFER SAFER –– Flood Risk Management and Assets MappingFlood Risk Management and Assets Mapping
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By the request of By the request of ReSACReSAC on 17 of April 2006 Spot Image launched an everyday acquisitionon 17 of April 2006 Spot Image launched an everyday acquisition of of 
FORMOSATFORMOSAT--2 and SPOT satellite images for three regions in the country 2 and SPOT satellite images for three regions in the country -- Vidin, Vidin, BeleneBelene and and 
SilistraSilistra. The images were delivered every day through FTP and immediatel. The images were delivered every day through FTP and immediately processed in y processed in 

order to extract valuable information for the crisis situation.order to extract valuable information for the crisis situation.

Rapid MappingRapid Mapping

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities



Remote Sensing Application Center Remote Sensing Application Center -- ReSACReSAC 2525 / / 3434 www.resacwww.resac--bg.orgbg.org

GMES operational capacity workshop
25 – 26 March, 2010, Sofia, Bulgaria

North West Bulgaria North West Bulgaria --
City of City of LomLom, Fast Track , Fast Track 
Map of Danube River Map of Danube River 

Floods in April 2006.Floods in April 2006.

The Map is based on The Map is based on 
FORMOSATFORMOSAT--2 data and 2 data and 
SPOTSPOT--5 archived images.5 archived images.

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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Preliminary assessment of river basin's flood risk and their assPreliminary assessment of river basin's flood risk and their associated coastal ociated coastal 

zoneszones

Preparation of high scale DEM from 
topomaps and LIDAR for hydraulic 
models for major rivers.

Preparation of low scale 
DEM from Reference 3D 
product for hydrological 
models for several 
Bulgarian river basins.

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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River networkRiver network

Standing water bodiesStanding water bodies

Preliminary assessment of river basin's flood risk and their assPreliminary assessment of river basin's flood risk and their associated coastal ociated coastal 

zoneszones

Water objects DatabaseWater objects Database

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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Preliminary assessment of river basin's flood risk and their assPreliminary assessment of river basin's flood risk and their associated coastal ociated coastal 

zoneszones
�� Asset Mapping based on VHR satellite dataAsset Mapping based on VHR satellite data

Ikonos datasets

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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�� Pilot area locationPilot area location

Pilot project for Preliminary assessment of potential losses froPilot project for Preliminary assessment of potential losses from floods for Sofia m floods for Sofia 

ValleyValley

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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CrossCross--sections measured:sections measured:

Pilot project for Preliminary assessment of potential losses froPilot project for Preliminary assessment of potential losses from floods for Sofia m floods for Sofia 

ValleyValley

Hydraulic Hydraulic modellingmodelling using MIKE 11:using MIKE 11:

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities

ModellingModelling with with 

the support of the support of 
NIMHNIMH--BulgariaBulgaria
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Pilot project for Preliminary assessment of potential losses froPilot project for Preliminary assessment of potential losses from floods for Sofia m floods for Sofia 

ValleyValley

Flood maps based Flood maps based 
on time series on time series 
satellite data.satellite data.

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities

Flood Flood 
simulations simulations ––
different different 
scenariousscenarious..
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Pilot project for Preliminary assessment of potential losses froPilot project for Preliminary assessment of potential losses from floods for Sofia m floods for Sofia 

ValleyValley

Assessment of the Assessment of the 
land cover types land cover types 
flooded.flooded.

SAFER related SAFER related ReSAC’sReSAC’s capacitiescapacities
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GMES Phases GMES Phases –– way aheadway ahead
►► 1998 1998 –– GME(S) foundationsGME(S) foundations

►► 20012001--2003 2003 –– Initial research periodInitial research period

►► 20042004--2008 2008 –– Building first GMES capacityBuilding first GMES capacity

►► 20082008--2011 2011 –– Development of preDevelopment of pre--operational GMES servicesoperational GMES services

►► 20112011--2013 2013 –– I operational phaseI operational phase

►► 2014… GMES fully operational2014… GMES fully operational

►► GMES is European Initiative, but local and regional GMES is European Initiative, but local and regional 

decisions need local and regional expertise;decisions need local and regional expertise;

►► Sustainability and better use of GMES services could be Sustainability and better use of GMES services could be 
assured by building and developing local and regional assured by building and developing local and regional 

capacity in EO.capacity in EO.
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Remote Sensing Application Center Remote Sensing Application Center -- ReSACReSAC

www.resacwww.resac--bg.orgbg.org resac@technoresac@techno--link.comlink.com

Thank you for your attentionThank you for your attention


