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How will farming in the SEEU be affected by
climate change?

Eﬁ;gg‘;‘;”ﬂi”fa” L . Farming will be
A sea levels R most affected

4 hotter and drier ;
SUMIMErs T
4 crop yields, range

by droughts
In the

southern
Awinterrainfall - 21(]

Yol southz
fdes | Casion
N regions.

: R el Source:Adaptation to Climate
O . FYi A i Change in theAgricultural Sector
sed ; My AGRI2006-G405, AEA Energy
Environment and,Universidad de
011 EOT Al EA%N07TAA - AAOCEA




Drought in SE Europe is not

solely the matter of climate

change

Period Region / Countries affected Economic
costs
( € billion)
1976-77 Western Europe Cost of building damage due to land
subsidence in London alone estimated at € 800 million
1981- 82 Iberian Peninsula (Portugal, Spain, Southern France, Corsica, >50
Italy)
1988- 91 Mediterranean Region (Portugal, Spain, Southemn France, Italy, =21
Albania, Greece)
1992- 94 Eastern Europe (Germany, Denmark, Poland, Lithuania, >11
Hungary, Yugoslavia, Ukraine, Moldova)
1992- 95 Spain =37
2000 Central Europe { Romania, Hungary, Poland, Bulgaria, Greece, >0.5
Yugoslavia, Czech Rep, Turkey, Germany)
2003 Eurcpe ( Romania, Hungary, Poland, Bulgana, Greece, >13.0

Yugoslavia, Czech Rep, Austria, Switzerland, Italy, Germany,
Belgium, Denmark, Netherlands, Norway, UK, France, Spain,
Portugal)

Drought fires the market
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Europe 'will be hit by severe drought'

without urgent action on emissions

Southern England would be badly affected — while Spain, Portugal,
southern Italy, Greece would turn into semi-desert

David Adam in Copenhagen
guardian.co.uk, Thursday 12 March 2009 14.17 GMT
Article history

A burnt-out firefighters' truck after forest fi res devastated southern Greece during a
heatwave last August. Photoaraph: Louisa Goulimaki/AFP/Getty Images

Europe will be struck by a series of severe droughts that will make life
"hell” for hiindreds of millinns nf nennle 1inless niraent artinn is taken tn


http://www.myrepublica.com/portal/index.php?action=news_details&news_id=20450
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identification 7
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Bulgaria: June 10, 2009 i
wheat output to fall by 20% due to
dry conditions

Bulgarna Sees Drought Slashing '09 Wheat Crop by 20% -
Media

coding » Jun10, 2005 14:42 CET | Story | SeeNews - The Corpor

12 Wirz options »

SOFIA (Bulgaria), June 10 (SeeMNews) -
Bulgaria expects wheat output to fall by 20%
. this year due to dry conditions, state-run
news agency BTA reported on Wednesday.

The estimate is based onthe assessment of

| crop condition by May 22, BTA (www.bta bg)

reparted, quaoting Deputy Agriculture Minister
Svetla Bachvarova.

Bulgaria harvested 4.4 million tonnes of

wheat from some 1.03 million hectares in
2008, the highest amount in four years and twice as much as the country needs to
meet domestic demand.
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e @griculture hit by drought;
- 90 days lack of rain

Oborina je palo cak 70 posto manje od prosjeka za ovo doba godine.
Usjeve napadaju i nametnici. Sunce je spriilo veéinu stoénog
graska. Stoka e na prisilnu dijetu. ‘Stoka nece imati 5to jesti. Prinos
mi je smanjen za 60 posto, a novianik prazan’, ofajan je Mario Milugié, Ratare hvata panika. U proizvodnju hrane
ulodili sumnogo novea. Ne padne i kiSa uskoro, oéekuje ih teSka godina. Da kiSa sutra padne, kaiu, imat ce opet
20 do 35 posto Stete. Seljaci traie proglagenje elementarne nepogode. Jedino tako se mogu izvudi iz financijskih
tedkoda, jer osiguranje usjeva od sude ne postoji. ‘Osiguravamo od poZaraitude, ali od sude niu jednaj
osiguravateljskoj kudi ne postoji polica osiguranja’, ohjagnjava Matija Briosic, predsjednik Udruge poljoprivrednika

Flammae

Nema police

(Dnevnik.hr)
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Turkey: Drought Cuts Food Production in Half
Posf Jul17

[ urkey' 2008 - the
.
m O St aﬁe Cte d The government has selected 35 of its 81 provinces as eligible for financial assistance,
Erdogan said. Farmers who have lost more than 30 percent of their harvest to drought can

claim assistance and also postpone any agricultural loan payments by a year, he added.

CO u ntry I n S E I u ro p e Altheugh, compensation will be given to farmers, the decision has notbeen praised by

farming organizations. “We were expecting 10 new Turkish kurus (YKr) compensation per

H kilegram, the offer of 5 YKr is not adequate,” member of the Unicn of Turkish Chambers of
I n 2 OO 8 Agriculture's Board Mustafa Hepokur said on Tuesday
.
AFFECT OF DROUGHT
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Drought Management Centre for SE Europe
Background

DMCSEE initiative OOAD xT 6 ADDOI
I n 2004(A (Balkan Drought Workshop in Poiana/BrasogR0O),co-sponsored by the UNCCD

Ve ~ ~ ye ~ ye

S8AAOAI T PEIT C ET TPPWY j 0OAOOEAEDPAT OO 5. #1
the WMO + observers from UNCCD and WMO)

..and finally in September 200Glecision on
DMCSEE host institutionpfocedure led by
WMO).

Jointly for our common future
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DRAFT PROCESS FOR THE DMCSEE

PHASE OF PROJECT ACTING AS ESTABLISHED
ELABORATION OF BRIDGE TOWARDS PERMANENT DMCSEE
THE PROJECT PERMANENT DMCSEE
PROPOSAL
| CORE WORKING GROUP (CORE MAILING LIST+UNCCD+WMO) |

International Steering
Committee (ISC) of the project

Governance, sustainable
funding,

human resources, of the

permanent center

* Kick-off meeting Ljubljana

e  Draft proposal for WMO
congress

2012!!

Slovenia
+WMO
as executive agency of the project

e TOR forISC

Legal status and internal rules
and procedures
of the permanent center

e TOR for consortium

Mechanism of evaluation of
the project

e Budget and time table
estimate

FINAL PROJECT PROPOSAL

Annual working programme
partnership agreements
for the center etc.

LAUNCHING PERMANENT DMCSEE

e  Fund raising
Consortium of partners of

the project

o  Website

Objective 8 of the project
E 0 I | 3 | | Transition period | | 5 | YEARS

Jointly for our common future
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Wh at |S D M CS E E?he duration of DMCSEE Project

from April 2009 until March 2012

= A N Ve [ N [ Pa R ~ A
Currently, DMCSEE is in WAOEA (; A g{\,\ 'w - W—

phase aiming at permanent functioning CeNtre. mssmmm & Gre Lo o

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

Transnational Cooperation Programme for s -
SE Europe i

www.Ssoutheast-europe.net

WO TG FOR PR TRERSS

U 2 8 partner)

Last prajoct idaa rocehwed: 371 2005 -
“Europea etwark of @-Leatmning Centoes

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

-> common infrastructure, not research! jointly for our common future
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DMCSEE TCRSEE project
Environmental Agency of Slovenia Slovenia  (lead partner)
1 5 9 ) Slovenian Institute of Hop Research and
partners from countries Brewing Slovenia
Hungarian Meteorological Service Hungary

b d 2 2 , VITUKI Environmental Protection and
: Water Management Research Institute Hungary
Total pI‘OjeCt u g et ' M u Directorate for Environmental Protection

and Water Management of Lower Tisza

District Hungary
Institute of Soil Science fANi kol a
Poushkarovo Bulgaria

Not all countries participate! National Institute of Meteorology and
Hydrology Bulgaria

i i Agricultural university of Athens Greece

(nOt all countries are e“glble) GEORAMA (non-governmental and non-

profit organization) Greece

Meteorological and Hydrological Service Croatia
Republic Hydrometeorological Service of

Secondment of staff to ﬁeé?i:meteorolog'cal Institute of Serbe
: Y [ itu
DMCSEE in the framework of Montenegro Montenegro
i . Hydrometeorological Service FYROM
WMO/DRR prO_JeCt' Institute for Energy, Water and
Turkey & Bosnia and Environment Abania

Herzegovina ‘
Jointly for our common future

http:/www.dmcsee.eu
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DMCSEE TCRSEE project activities
Regional drought monitoring

-Overview of existing procedures for SPI Aug 2010 (1 month)
GPCC first—guess analysis

climatological mapping

-Implementation of drought indices
i 30)h 0%$3)h 0! ) h8c
-Maps available online

Can we do better than just
using global datasets (such
as GPCQC)?

E‘ axtremre drought I:' savere dreught I:' moderate drought
SR |a=2 —2=EF|s=1.5 —1 . B<EP <=1

Standardized precipitation index (SPI),
computed from GPCC data (Global

Precipitation Climatology Center) Jointly for our common future
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DMCSEE TCRSEE project activities
Climatological mapping o

1‘\ SOUTH EAST ) DMCSEE

From regional to local implementation

-Calculation of SPI

-Mapping of SPI

-Dissemination

900 1950 2000 2050 2100 2150 2200 2250 2600

- < spi6_2003_08
51, - .4
0.0
- 0.4
N

345 L
: ; Local capacity is th_e on_l_y way
" e to guarantee sustainability
20 o Neither a game of p[aymg
- _ numbers nor producing nice-
| O A R looking maps 1 usefulness

goografska dufjina (*E)
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DMCSEE TCRSEE project activities

Regional vulnerability assessmento 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
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DMCSEE TCRSEE project activities

Water use efficiency in agriculture:

1‘\ SOUTH EAST ‘ DMCSEE {***}

crop-water balance model WinlsaredPereira et al, 2010)
Irrigation scheduling

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

around 78 % the total abstraction in southern Accession Countries

Europe

energy
33%

agriculture
38%

public use industry
18% 11%
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Case study for Slovenia Mﬁmfmsﬂ.s&gm

(J 7 o
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ADiversity of climate: (ontinental, alpine, sib- & LJUBLJANA L

BILJE

Mediterranean); & Novoy5w5
FAnnual water balance in the period 192000 A A
sufficient, but vegetation period problems with @ s 4 NG
rain distribution and high ETo
ENE part has average water deficit.
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5 200 1e Meteorological data:
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Crop and Soll data

A 0P Cdla INele Jilo-talcs G D[J
deveiopment stage 0P Soil data for a multi-layer
ogfficients 00l zone dep soll

0il watey depletion fractiopsifc The soil water content at ¢
DS lé s"g ~ ) a n.d & %'edascﬁfrﬁﬁrﬁﬁFilty

St ~ 1 d el D J A a B-3) ¢ the wilgng goint
| dWP (m3 m-3), or thé I

stages date | root depth (m) | p d;[:: (I}{c 0 total available water
A - sowing 20.4. 0.01] 0.4 751 050 (TAW, mm) g o
B - third leaf | 7.5, 0.20| 0.4 11.5.] 0.90 : _ PR
C - tasseling | 9.7, 0.50| 0.4lMl 2561 110 ALow Water Holding Cap&mty
D — milky ripe | 16.8. 0.50( 0.4 42
E_ fully ripe | 810 0.50| 0.4 lg;: (ﬁg (7_8 mm) _ i
I harvest 1410, 0.501 04181 0.0 0.50 AHigh Water Holding Capacity

(156 mm)

K,=1.25




Methods

Standardized Percipitation Index (SPI)

Aprobability distribution - average 1972000
Aused time scale:-land 6month

SP| Sep 2003 (6 months)

GPCC final analysis

‘

4%

D extreme drought D severe drought Dmoderote draought
SPl<=72 —2<5P | <=1.5 —1 . 5<5P <=1

SPI value: drought category
2.00 and above extremely wet
1.50 to 1.99 very wet
1.00 to 1.49 moderately wet
-0.99 to 0.99 near normal
-1.00 to -1.49 moderately dry
-1.50to -1.99 severely dry
-2.00 and less extremely dry

Water Balance

WB=RFET,

/

FAO Penman Monteith method




~ Setting an
Irrigation
Schedule

Methods
WInISAREG

Field
data

water balance model for simulating crop
irrigation schedules at field level
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NIR
Net Irrigation Requirements
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SOIL WATER BALANCE

v

Irrigation
| Requirements

Evaluating a
given irigation |
Schedule

CEERBiosystems Engineeringnstitute of Agronomy, Technical University of Lisbon (Paredes &

Pereira, 2010)



Analysis of vegetation seasons 1912010
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extremely severely moderately

M Ljubljana

™ Murska Sobota
™ Novo mesto

M Bilie

near

normal wet wet

dry dry dry

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

Minimum value of SPIG6:
-4.26 (Bilje, 2003)

moderately very wet extremely

SPI6

Standardized Precipitation
Index 6z month (SP16)

SPI value: drought category
2.00 and above extremely wet
. 1.50to 1.99 very wet
Vegetatlon seasons 1L.00to 1.49|  moderately wet
. . -0.99 to 0.99 near normal
-1.00 to -1.49 moderately dry
classified in the range 1000-149)  modersely dy
-2.00 and less extremely dry
of dry years
MURSKA
LJUBLJANA SOBOTA NOVO MESTO BILJE
1037‘1979 1988 i 1990 o 1971
$ 2000 $ 1083 $ 190  SET
U - SR B W
19836 1971 i S




Analysis of vegetation seasons 1912010

Average vegetation water balance

200

150 4 m 1971-2000

il
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20012010 Water Balance

T Il

Higher evapotranspiration rate

water balance (mm)

($))]
o

-100 . I

In last 10yearsfrom 7 to 22 days
with ETo>5 mmmore thanin 1971
2000.

-150

LJUBLJANA MURSKA NOVO MESTO
SOBOTA

Athe highest water deficit in
Murska Sobota (NE Slovenia);
Adecreasing water balance in
the last 10 years (Ljubljana is an
exception).

nu@her of days

BILJE

20

Number of days with ETo > 5 mm

40 A

30 A

20 A

10 A

m 1971-2000 = 2001-2010

I T I T I T I

LJUBLJANA MURSKA NOVO MESTO BILJE
SOBOTA




Analysis for vegetation seasons 1912010
Net Irrigation Requirements

Classification of seasons according to NIR

300 -
263
250 - )
213214214215216216217
203206
193
200 - 183192
£ 16170172173174175175177
: 150155159160161161163
= 150 140141142142143146149
E 123129130131134
2 g0 ‘g9 10110110
100 90

(4]
o

o

2 59 98 137 176 216 255 294 333 373 412 451 49 529 569 60.8 64.7 686 725 76.5 80.4 843 882 922 96.1

cumulative frequency (%)

I —
AYears in the range between 80 #nd 100 %determined as dry,

Z Average difference of NIR between soils of LMC and HWHC from
52 to 65 mm



Year 1992 drought development

F SPI1 shows two major dry
spells (end of May and in
August);

F extreme
drought(according to SPI16)
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;
Fthe highest magnitude and
the longest duration of
drought in MS.

REPORTS:

Amost extremedrought in
Murska Sobota

Adrought at all parts of
Sloveniag

A70 to 90% of maize crops
damageddue to drought.




