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How will farming in the SE EU be affected by 
climate change? 
 

 
 

Farming will be 
most affected 

by droughts 
in the 

southern 
and 
south–
eastern 
regions. 
 

 
Source: Adaptation to Climate 
Change in the Agricultural Sector 
AGRI-2006-G4-05, AEA Energy & 
Environment and ,Universidad de 
Politécnica de Madrid, 2007 



Drought in SE Europe is not 
solely the matter of climate 

change 

 
 

http://www.myrepublica.com/portal/index.php?action=news_details&news_id=20450


 
 

Problem 
identification – 
recent updates 

Bulgaria: June 10, 2009 –  

wheat output to fall by 20% due to 

dry conditions 

Slavonia, Croatia:  

May 24, 2009 - 

agriculture hit by drought; 

90 days lack of rain 

Turkey: 2008 - the 

most affected 

country in SE Europe 

in 2008.  

Moldova: 2007 – one of 

the worst droughts ever 

Romania and Bulgaria: 

2007. 

http://1.bp.blogspot.com/_PC-fOLkfAqM/SF23_Ird8EI/AAAAAAAAB10/tSbtnfPM-b8/s1600-h/a.jpg
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Slovenia – economical costs 



Drought Management Centre for SE Europe 
Background 

DMCSEE initiative – “top-down” approach started 
in 2004 (A “Balkan Drought Workshop” in Poiana/Brasov (RO), co-sponsored by the UNCCD) 

 

 

…developing in 2006 (Participants: UNCCD focal points, permanent representatives with 
the WMO + observers from UNCCD and WMO) 

..and finally in September 2006: decision on 
DMCSEE host institution (procedure led by 
WMO). 

 
 



2012!! 



What is DMCSEE? 
 Currently, DMCSEE is in its “bridge project” 

phase aiming at permanent functioning centre.  

Most suitable project framework (in the frame of 
EARS) was found to be 

 Transnational Cooperation Programme for 
SE Europe 

www.southeast-europe.net 

Main aim of transnational cooperation programme is 
to foster a balanced territorial development and 
territorial integration within the cooperation 
area 

-> common infrastructure, not research! 

The duration of DMCSEE Project 

from April 2009 until March  2012. 
 



DMCSEE – TCP-SEE project 

15 partners from 9 countries  

Total project budget 2.2 M€ 

 
Not all countries participate! 

(not all countries are eligible) 

 

 

 

Environmental Agency of Slovenia Slovenia (lead partner)

Slovenian Institute  of Hop Research and
Brewing Slovenia

Hungarian Meteorological Service Hungary
VITUKI Environmental Protection and
Water Management Research Institute Hungary

Directorate for Environmental Protection
and Water Management of Lower Tisza

District Hungary
Institute  of Soil Science “Nikola
Poushkarov” Bulgaria

National Institute  of Meteorology and
Hydrology Bulgaria

Agricultural university of Athens Greece
GEORAMA (non-governmental and non-
profit  organization) Greece

Meteorological and Hydrological Service Croatia
Republic  Hydrometeorological Service of

Serbia Serbia
Hydrometeorological Institute  of
Montenegro Montenegro

Hydrometeorological Service FYROM
Institute  for Energy,  Water and

Environment Albania

 

Secondment of staff to 

DMCSEE in the framework of  

WMO/DRR project:  

Turkey & Bosnia and 

Herzegovina 

http:/www.dmcsee.eu 



DMCSEE – TCP-SEE project activities 
Regional drought monitoring 

-Overview of existing procedures for 
climatological mapping;  
-Implementation of drought indices 
(SPI, PDSI, PAI,…) 
-Maps available online. 
  

Can we do better than just 
using global datasets (such 
as GPCC)? 
 
 
 Standardized precipitation index (SPI), 

computed from GPCC data (Global 
Precipitation Climatology Center)  



From regional to local implementation 

-Calculation of SPI   

-Mapping of SPI 

-Dissemination 

 

 

 

 

 
Map for SPI3 (30.9.2006) 

 

DMCSEE – TCP-SEE project activities 
 Climatological mapping  

Local capacity is the only way 

to guarantee sustainability 

Neither a game of playing 

numbers nor producing nice-

looking maps – usefulness 

 



Regional vulnerability assessment to drought 
impacts  

 

Factors that increase  

vulnerability 

in agriculture: 

- soil water holding capacity 

- terrain slope and aspect 

- land use / land cover 

- access to irrigation infrastructure etc 

 

DMCSEE – TCP-SEE project activities 



Water use efficiency in agriculture:  

crop-water balance model  WinIsareg (Pereira et al, 2010) 

Irrigation scheduling 

southern European countries have the highest water use for irrigation. It represents 

around 78 % of the total abstraction in southern Accession Countries. 

industry

11%

public use

18%

energy

33%
agriculture

38%

Europe 

DMCSEE – TCP-SEE project activities 
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Case study for Slovenia 

Meteorological data: 
• Archive of EARS; 
• Potential evapotranspiration 
  (FAO Penman - Monteith). 

• Diversity of climate: (continental, alpine, sub-
Mediterranean); 
•Annual water balance in the period 1971-2000 
sufficient, but vegetation period problems with 
rain distribution and high ETo 
•NE part has average water deficit.  



Crop and Soil data 

Soil 

Crop 

• Crop data referring to dates of crop 

development stages, crop 

coefficients (Kc); root zone depths Zr 

(m); soil water depletion fractions for 

no-stress (р); and the seasonal 
water-yield response factor (Kу) 

• Low Water Holding Capacity 
  (78 mm) 
• High Water Holding Capacity 
  (156 mm) 

maize (Zea mays) hybrid Cisco  

Ky = 1.25 

 

Soil data for a multi-layer 

soil  
The soil water content at 

field capacity θFC (m3 

m-3) and the wilting point 

θWP (m3 m-3), or the 

total available water 

(TAW, mm)  

 
 



Methods 

Standardized Percipitation Index (SPI) 

Water Balance 

WB=RR-ET0 

• probability distribution - average 1971-2000 
• used time scale: 1- and 6-month 

FAO Penman - Monteith method  



Methods 

WinISAREG 

NIR 
Net Irrigation Requirements 

water balance model for simulating crop 
irrigation schedules at field level.  

• agrometeorological reports of 
EARS (1960 – 2010) 
• damage due to drought 
checked in reports of SURS (2010) 
• trends 

CEER-Biosystems Engineering Institute of Agronomy, Technical University of Lisbon (Paredes & 
Pereira, 2010)  



Standardized Precipitation 
Index 6 – month (SPI6) 

Analysis of vegetation seasons 1961 – 2010 

Number of vegetation seasons 

Vegetation seasons 
classified in the range 

of dry years 

In 50 years SPI6 classified: 
• 6-11 dry seasons; 
• 6-10 wet seasons. 

Minimum value of SPI6: 
-4.26 (Bilje, 2003). 



Analysis of vegetation seasons 1961 – 2010 

Water Balance 

Higher evapotranspiration rate: 
in last 10 years from 7 to 22 days 
with ETo>5 mm more than in 1971-
2000. 

Average vegetation water balance 

Number of days with ETo > 5 mm 

• the highest water deficit in 
Murska Sobota (NE Slovenia); 
• decreasing water balance in 
the last 10 years (Ljubljana is and 
exception). 



Analysis for vegetation seasons 1961 – 2010 

• Years in the range between 80 % and 100 %  determined as dry; 

• Average difference of NIR between soils of LWHC and HWHC from 
52 to 65 mm.  

Net Irrigation Requirements 

Classification of seasons according to NIR 



Year 1992 – drought development 

• most extreme drought in 
Murska Sobota; 

• drought at all parts of 
Slovenia; 

• 70 to 90% of maize crops 
damaged due to drought. 

REPORTS: 

• SPI1 shows two major dry 
spells (end of May and in 
August); 
• extreme 
drought(according to SPI6) 
in Murska Sobota from 3rd 
decade of July untill the end 
of the season; 
• 3 major periods with 
negative water balance, 
which reflects on NIR; 
• the largest irrigation water 
consumption in Murska 
Sobota from 3rd decade of 
June, which fits with SPI; 
•the highest magnitude and 
the longest duration of 
drought in MS. 



Year 2000 – drought development 

• first interval of agricultural 
drought in the middle of April 
• second dry interval in the 
summer; 
• the most severe agricultural 
drought in the 10 – year period 
from 1990 to 2000; 

• maximum damage recorded 
in maize crops; 

• crop yield in Murska Sobota, 
Novo Mesto and Bilje reduced 
by 20 – 30 %. 

REPORTS: 

• According to SPI1 was 
drought in Novo mesto and 
Murska Sobota; only at the end 
of the season were at all four 
locations; 
• three intervals of extreme 
drought (SPI6)  in Novo mesto; 
• irrigation needed through 
the all season with exception 
at 2nd decade in July, which 
reflect in positive WB and 
normal (even moderately wet) 
SPI1. 



Year 2003 – drought development 

• drought lasted from the end of 
April up to second decade of July; 
• natural disaster ranked amongst 
the worst in the previous 50 years; 
• maize on shallow and sandy soils 
visibly lagged behind the normal 
growth; 
• 70 % of Slovenian agricultural 
area distressed; 
• damage assessed to 4.000 
million €. 

REPORTS: 

• SPI1 detects already extreme 
spring drought; 
• according to SPI1 drought last 
through all the season, conditions 
getting better in August but still 
on the dry side; 
•  slightly better conditions only 
in Ljubljana; 
• negative WB almost all the 
vegetation season; 
• consumption of irrigation vater 
in season: Bilje 383 mm, Murska 
Sobota 345 mm, Novo mesto 311 
mm and Ljubljana 263 mm. 



Year 2006 – drought development 

• summer drought, intensified 
till the end of July at whole 
Slovenia; 
• In Bilje maximum damage due 
to drought was recorded in 
maize crops; 
• maize crop yield reduced by 
40 to 90%. 

REPORTS: 

• June and July were 
extremely dry according to 
SPI1 in Bilje, Novo mesto and 
Ljubljana; 
• the largest WB deficit in 
Bilje; 
• normal conditions only in 
Murska Sobota; 
• one extreme peak in NIR in 
June and July; 
• irrigation water 
consumption in June and July 
together : Bilje 314 mm, Novo 
mesto 205 mm and Ljubljana 
174 mm; 
• drought in 2006 was 
regional. 



Trend analysis 

•statistically significant increase of ETo; 
•statistically significant increase of days 
with ETo > 5 mm; 
• increasing Net Irrigation Requirement; 
• decreasing water balance (from -64.0 
mm to -13.4 mm). 

* Bilje from year 1962. 



Mission of DMCSEE? Understanding of the problem 

Regional drought &  regional 
vulnerability to drought impacts 

Proper Planning 

Informed decision making (promote and 
strengthen the capacity for drought 
preparedness) 

set-up permanent Drought 
Management Centre for SE 
Europe? 

exchange of knowledge, 
experience and best 

practice on drought issues 
(SEE network)  

raise awareness of decision 
makers, relevant stakeholders 

and end users about 
importance of effective 
drought preparedness, 

monitoring and management. 

Future role of 
DMCSEE  after 
2012? 

   
 Drought Risk Reduction 



In 2010 we have started to 
publish Drought Bulletin for 
SE Europe. Bulletin contains 
following sections: 
 
Hot spot - short summary, possibly including a figure. It aims at 
very short insight of possible circumstances of  
drought at the time of issue.  
Additional and auxiliary information (such as methology used, 
more detailed information on water balance or temperature 
situation)  
Report on impacts; content of this section is based on 
information available in electronic media on the internet. To 
improve the information, you are most welcome to participate by 
informing us on drought impacts in the current season in your 
region. Send your contribution and comments through 
our  contact.  Also any other comments on the bulletin content 
would be highly appreciated. 
 
Please find published issues of bulletin on the web.  

Visit DMCSEE web page for update 
http://www.dmcsee.org/en/drought_bulletin/ 

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



