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(EEA ..., 2012)
 Europe has been affected by 

several major droughts in 
recent decades.

 Severity and frequency of 
droughts appear to have 
increased in parts of 
Europe, in particular in 
southern and south-eastern 
Europe.

 Extended drought events have 
repeatedly affected also 
Western- and Central Europe 
(Rebetez et al., 2006), 
Scandinavia (Hisdal et al., 
2006), Eastern Europe (Spinoni
et al., 2013), and Russia (Arpe
et al., 2012, Parry et al., 2010 
and Parry et al., 2012).

Drought reality
2000–2012



Regional multisectoral drought impacts
In past decades the drought-related damages in 
the region of South-Eastern Europe (SEE) have
had large impact on the economy and welfare, 
mainly reflected in destroyed crops and
devastaded farmland, disturbed water-supply, 
hydroenergy, transport, …. 

Vir: Tuzla – problemi sa
vodoopskrbo.   Sutra, 2011

2006-2010 
15% of the EU territory 17% 
of the EU population were
affected by drought (EEA, 
2012)

http://bhreporter.ba/


Drought management platforms -
DMCs

 Global Drought Monitor (GDM): http://drought.mssl.ucl.ac.uk -
UK,

 SPEI Global Drought Monitor: 
http://sac.csic.es/spei/map/maps.html - South America,

 Chile drought monitor: http://sac.csic.es/spei/map/maps.html -
Chile,

 The National Integrated Drought Information System (NIDIS)
and National Drought Mitigation Center (NDMC): 
http://drought.unl.edu/ - USA,

 European Drought Observatory (EDO):
http://edo.jrc.ec.europa.eu/ –Europe,

 Drought Management Centre for Southeastern Europe 
(DMCSEE): http://www.dmcsee.org/ – South-East 
Europe,

 Integrated Drought Management Programme (IDMP): 
http://www.droughtmanagement.info/

 etc.
(Source: Pulwarty, 2013) 

http://drought.mssl.ucl.ac.uk/
http://sac.csic.es/spei/map/maps.html
http://sac.csic.es/spei/map/maps.html
http://drought.unl.edu/
http://edo.jrc.ec.europa.eu/
http://www.dmcsee.org/
http://www.droughtmanagement.info/


DMCSEE 
domain & 
activities
2006-2016



www.dmcsee.org



DMCSEE consortium and operational meetings

Members section
DMCSEE documents
DMCSEE meeting reports
Software for drought
products

WMO FP

UNCCD FP

Drought
researcher



Why DMCSEE and our
products?

 SE Europe regional overview of information on drought,
 Tools (models) for visualization and analysis of drought event,
 Set of information resources organized for the collection, processing, maintenance, 

transmission, and dissemination of information in accordance with defined procedures 
to meet specific regional/national needs;

 Access to regional and national drought information;
 New approaches: development in RS in comparison to conventional measurements 

available in global/regional exchange trigerred common approaches;
 but country drought products prepared from local measurements are crucial for 

drought status assessment.
 DMCSEE support to stakeholders

 EDO is developed by of Joint Research Centre (JRC)/a department of the European 
Commission providing independent scientific and technological support for EU 
policy-making:  http://edo.jrc.ec.europa.eu/edov2/



To assess the data
available for
effective drought
monitoring and
early warning
system. 

ToR- mission



To evaluate and select the most effective and 
reliable indices and indicators for drought 
assessment. 

ToR- mission





Drought indicators development
Situation of Combined Drought Indicator in 
Europe – CDI, february 2016, Europe
http://edo.jrc.ec.europa.eu

Drought situation USA, March, 2016

Including drought management
center for SEE (DMCSEE)
http://www.dmcsee.org

California drought
2011-2014
Folsom Lake, north 
of Sacramento, 
California 

Előadó
Bemutató megjegyzései
Maroški indeks



Drought 2013 through EDO 
MapViewer/DMCSEE

Interoperability;
INSPIRE Directive
– infrastructure for
Spatial Information
in Europe



 Implementation of standardized precipitation index

 Maps of SPI, percentiles and precipitation for the SEE region

 Historical maps (record 1951-2000)

 Data origin: GPCC data/ update once per month

Drought bulletin



 Hot spot - short summary, short 
insight of possible circumstances of 
drought at the time of issue.

 Additional and auxiliary information 
(such as methodology used, more 
detailed information on water 
balance or temperature situation)

 Report on drought impacts (more 
about agricultural drought impacts
is missing!)

 Outlook

Drought Bulletin for 
SE Europe 

Check new bulletin issued on 
May 16, 2016 on web page



SPI 
manuals/
trainings 
performed
by DMCSEE



Drought monitor – meteorological
drought



 Drought related
variables

Water Balance anomaly
Soil moisture
Temperature (degree days)

 Drought related time 
scale

60 day accumulation, 
10 day update

 Drought related
interpretation

Deviation from normals, 
percentiles





Attempts to detect agricultural drought

 DMCSEE attempts with irrigation
scheduling model

 WinISAREG model (developed by
L. S. Pereira at Technical
Univeristy of Lisbon)

 Data availability (soil, crop, 
weather)

Simplified flow-chart of 
WinISAREG model 



 FVC (Fraction of Vegetation Cover) can be used to detect “green” vegetation

 LSA SAF product – spatial resolution cca 4 km 

 Vineyards – one of best options form homogene cultivated area in Slovenia

Recent developments –
Application of remote sensing data - EUMETSAT LSA SAF products
(Satellite Application Facility on Land Surface Analysis )

Vegetation indices found useful for
monitoring possible drought-induced
vegetation stress

FVC and LAI preferred over NDVI 
(possible ground truth)

LSA SAF valuable auxiliary information
(despite coarse resolution)

Currently, most valuable information
deduced from point time series. Need for
objective recognition of drought patterns.



Implementation of the SatDroughtMon project
funded by ESA

 project was launched in February 2013 by Slovenian Centre of Excellence SPACE-SI in cooperation with Slovenian
Environment Agency, DMCSEE and University of Primorska, funded by ESA.

 The main aim of the research is to develop an automatic system for satellite drought monitoring.
 This is to be done with machine learning for building classification and prediction systems and will be based on

satellite data as well as ground measurements collected by different authorities in Slovenia.
 The results of the project will have an impact on drought monitoring with a particular applicability in diverse

landscapes.
 Work will be focused on Slovenia, but its implications are much broader and could be transferred to any other region

of the world.



Widden the pool
Regional/ international cooperation;

Research coordination across disciplines and
national boundaries;

Strenghten and foster knowledge exchange on 
climate change and adaptation.

http://www.wmo.int/pages/index_en.html


Drought Risk 
in the Danube 
Region -
DRiDanube

- from September 2009 till May 2012
- a project in the frame of Transnational Cooperation Programme of SE Europe (TCP)
- since 2013 it is partially operational, and supported by the Slovenian Government
- DMCSEE cooperate with the WMO and GWP funded Integrated Drought Management 
Programme (2013-2015)  

The objective of the DMCSEE TCP project was to coordinate and facilitate the development, 
assessment, and application of drought risk management tools and policies in South-Eastern 
Europe with the goal of improving drought preparedness and reducing drought impacts.

Project work. 

Project partners. 

http://www.dmcsee.org/en/tcp_project/

http://www.wmo.int/pages/index_en.html
http://shustellasclass.weebly.com/


WMO/GWP Integrated Drought 
Management Programme in CEE 
(IDMP) – platform &  good practice
compendium, 2013- 2015

 Integration of national data into
DMCSEE portal

 Better quality of products and
composites, calculated
automatically

 Importance of national focal
points and data providers



Instructions for
better drought
management
and drought
policy



Lead Partner: Slovenian Environment Agency
(Drought Management Centre for Southeastern Europe)

Project budget: 2 mio EUR

Duration of project: 30 months

7 EU countries
3 Non-EU countries

15 partners
8 ASP partners

Widden the pool

Recent project application: Drought Risk in the 
Danube Region - DRiDanube

Slovenia 2
Austria 2
Czech Republic 1
Slovakia 2
Hungary 2
Romania 1
Croatia 1
Serbia 2
Montenegro 1
Bosnia and Herzegovina 1
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