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Yearly precipitation in Slovenia ranges from cca 800
mm (Coast, Pannonian plane) to almost 3000 mm
(Julian Alps)
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Drought records — mainly in agricultur

{ Susa najbolj pesti Pomurj
St o et e [ 2

Po podatiih vine pa niso mogle nadoknadi-
»

»
zavoda Republike Slovenije  ladanskem obdobju.
je sula najbol| prizadela G. Ervin Pitz iz Kmetijske
Pomurie. Prekmurie je zadruge Panonka je povedal,

imelo premalo padavin %e v da se je stanje poljscin po 28.
| me

Posebna komisija pri Veteri-
Kot nam je povedala Ana narskem Jivinorejskem zavo-
Just iz Hidrometeoroloskega du v Murski Soboti je namre¢
Zavoda Republike Siovenije,je 28, julija opravila strokovni
v obdobju od 20, junifa do 31, ogled. Ugotovila je, da bo pri-
julijav Ljubliani padlo 90 litrov  delek koruze in krompiria za
padavin na kvadratni meter. 30 do 40 odstotkoy, viziemnih
Dolgoletno povpredje za to v primerihza80odstotkoy manj-
istemobdobju pajevLjubljani i, Sladkorne pese bo 20 do
175 litrov na kvadratni meter. 30 odstotkov manj, ponekod

Naobmodju Murske Sobote do 50 adstotkov.
je vistem obdobju padlo le 28 Kognjabod0do50odstotkov
litrov padavin na kvadratni ~(do 70 odstotkov) manjSa. Vit-
meter, kar je_le 20 odstotkov nin bo 20 do 30 (udi do 40
sicersnjih padavin, dolgoletno  odstotkov) manj. Sadja bo 20
Dovpredje za to obdobje je do 30 odstotkov manj (po-
namrec 140 litrov nakvadratni ~ nekod 40 odstotkov), tudi pri-
meter. delek bu¢ bo 20 do 30 odstot-

V Portorou je bilo v tem kov, ponekod celo do 80 od-
| obdobju 57 litrov padavin na  stotkov manjsi
kvadratni meter, dolgoletno  Stmiséni dosevk (repica, og-
povpretie pa znata 110 lirov  riXica..) splohnisovzklili kar ke o $kod, ki je nastala na  pesti Sentenejsko polje, pit
na kvadratni meter. » je susaporgala.  poliih, medtem ko ostali deli i

NaGoriskemje bilo vet nali- unjih dveh dneh dose-  Slovenije ne navajejo Skode. ik
vov 7 izdatnostio vet kot 20 gajo dnevne temperature v Po zadnjih podatkih je na  Najvet Skode imajo kmetie,
litrov na kvadratni meter kar ~ Pomurju 34 do 35 stopinj C, Koprskem kritiéno, posebno  Kinisouspeli pravocasnoopra-
pane dareanegapodatka.  nocne od 18 do 20 stopinj C. - tam, Kjer ne namakajo. Najbolj  viti prve kose.

Celj e izadete : paradiz- Ana Zust je Se povedla, da
litroy padavinnakvadratnime-  mogoca nastajanje rose ali  nik, zelje, 20l v nekaterih pri-  je letonja susa v Sloveniji po-
ter, dolgoletnopovprecjeznasa  megle, ki bi tudi nekoliko po-  merih bo pridelek do 50 od-  dobnatistimizleta 1983 in leta
149 itrov na kvadratni meter.  magali posevkom, stotkov manjsi. 1988, Namurskosobogkem po-

Maribor je imel v tem ob- imajo tudi Po- ino resujej drodju jecelo huje kot leta
dobju 49 1 padavin na kvadrat-  dezelski vodnjaki so presahni- vihte. Susa je prizadela pred- 1983,

s je i i i vsem pridelke na pestenih  Popodatkih znasajopovpres:
znaa 159 liroy na kvadratni  vodo za ljudiin za Zivino. tleh, koruza ima Ze porjavele e dnevne temparature na -
‘meter, kar pomen, daje padlo  NaHidrometeoroloskem za-  spodnie liste, porjaveli pa so  bljanskem podrodiu od 22 do
e 31 odstotkov sicerénjih pa- vodu v Ljubljani so S poveda-  tud travniki, ivajo  23stopin

5 | J
V Pomurju manjil pridelek koruze  Foto: Primo? Precalic

lavin. i, da so iz yjake in vinograde.  pinje, i
Naobmogju Murske Sobote dela Slovenje Ze dobili poda-  NaDolenjskem susanajbolj ~ znaSa od 19 do 20 stopinj C.

Drought records in 20th century: Trontelj, 1997;
Natek, /P985 Watdjc, 2007ust it ‘Stisnik, 1995;
Gams, 19997iberna, 2001, Su3nik, 2003,...
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Estimation of surface water
balance terms :

Precipitation (R)
Evapotranspiration (ET)

Percolation (D)

Jointly for our common future
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WATER BALANCE (1.3. - 19.5. 09) 309L2009 ETP, ozimna psenica - Plu, Pluj-Terme obracna tia
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Cereals spikelets development suffered due to drough
Slovenia in April 2009
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The IRRFIB model
IS a decision.
support tool in the
frame of

agrometeorological
|n ormation system
and enables qwck
and accurate
transfer of
information on crop
water balance to
farmers.

t in northeastern
or our common future
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Agricultural Drought

northeastern Slovenia, March-April 2009
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Recently soil moisture measurements on different soll
types became available Jointly for our common future
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Agricultural Drought

Drought aftermath

Vodna bilanca od 1.junija do 31. julija 2006

(example from 2006): S

-+
- Sum of surface water amini
balance deficit over d o ASES L, L
specified period of okeg] - €l
time

Legenda:

vodna bilanca

- Application of o azea
. . (4 Razred 2
geostatistical o

0% Razred 4

™ Razred 5

methods to obtain
spatial distribution

(3 Obeinske meje
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Agricultural Drought

Drought aftermath

Vodna bilanca od 1.junija do 31. julija 2006

(example from 2006): S

b
1
- Aggregation to -
administrative units gV uge T el
and limited number of S YT e
classes

Legenda:

vodna bilanca

- > Preparation of % e
7 Razred 2

report for S
Administration for o6 razeos

(3 Obeinske meje

civil protection and
disaster relief
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Agricultural Drought — Climate change
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Report on
damages:

Drought is
responsible for
more damage
than all other
disasters together

‘ DMCSEE

Drought Management Centre
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Agricultural Drought

Susa

Toca

Nenrja (mocan veter|

Pozar

Poplava

Pazeba

Drzenje tal in snega (plaz, usad)

Potres

Skoda zarach razlicnih skedlireey in bolezm

Ekoloske nesrece (emisija phoov itd. )

Dmgo

Epizootya

Zled

Epidemna nalezljve bolezn: po ljndeh

Programme co-funded by the
EUROPEAN UNION
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Revision report on B

O SMOTRNOSTI RAVNANJA R_EPL BLII\.I: SLOV ]:NI[E
PRI PREPRECEV AN]JU IN ODPRAVI POSLEDIC SUSE

Drought mitigation e
Measures e

“Importance of this revision lies mainly
In expected changed conditions in

the future”

Jointly for our common future
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Court of Audit — revision report

“Damages due to drought in years 2000

— 2006 summed up to 247 ME; L e O

86 M€ were allocated in national budget 0 soTRNOSTI LAVNAN)A REPURLIEE SLOVENI:
and spent for recovery measures; e Ve

measures.

‘v;’;" 3 : >
3 M€ were allocated for prepardness } ' (‘;&\»—w/ :

This ratio is not acceptable from public Frc g, ,
finances’ point of view ” i f‘ \{_,.L..a\

Jointly for our common future



t:\ SOUTH EAST ‘ DMCSEE

Drought Management Centre

E U R O P E Jor Southeastern Europe Programme co-funded by the

Transnational Cooperation Programme EUROPEAN UNION

Court of Audit — revision report

Conclusions:

- Irrigation systems are e
underdeveloped (economical L
. . g . . REVIZIJSKO POROCILO
justification of investments should be e

V KMETIJSTVU

reconsidered)

- Other infrastructure (i.e. river
reservoars) should be put in function
for drought mitigation where possible

- Drought monitoring and possibly
early warning should be improved

- Public risk fund or subsidies for
drought insurance should be
considered
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Agricultural Drought — Climate change

Is there a trend?

Seasonal decomposition
of daily water deficit

6 5 -4 -3 -2 -1 0

Bilje, W Slovenia,
1966-2008

-1.00 -0 00 0.5 1.0

-1.4

Trend is negative,

-1.8

-0.2 mm/10 years

-2,z

However — trend
explains small part of
total variance!

-2,6

3 -2 -1 0 1 2 3
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Agricultural Drought — Climate change

g8
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—

Another example:
Number of hot days

2

20

10
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Kredarnca Rateda

Murska Sobota Movo mesto mmon future
= Ljubliana PonoroZ
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Change in variance is more _important for increased probability
|

of extreme events _ _
Change in variance

mon future
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Agricultural Drought — Climate change

IPCC 4th assessment report

. (std. dev.)

-1.25 -1 -0.75-0.5-0.25 0 0.25050.75 1 1.25

Projection of normalized change of dry days between
2080-2099 and 1980-1999 (in standard deviation units)

Jointly for our common future
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Agricultural Drought — Climate change

Spatial distribution of summer [JJA] PSMD areas in Slovenia a) based on long term average data [1961-
1980), b) in the case of a T rise of 2 °C, c) in the case of a reduction in RR of 10 % and d) the combined effect
of a T rise of 2 °C and a reduction in RR of 10 %.
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What is DMCSEE?

vulnerability of economy to shortages of
water supply, especially in agriculture.

the public, governments, operational
agencies to many socio-economic
problems accompanying water shortage

DROUGHT MANAGEMENT CENTER
FOR SE EUROPE ﬁ -
drought mitigation measures

UNCCD ~ WMO agreed upon the core

the idea elaborated by International tasks

Commission on Irrigation and Drainage
(ICID) and UN Convention to Combat oty for our common future
Desertification (UNCCD)
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Currently, DMCSEE is a TCP-SEE supported project!

15 partners from 9 countries
Total project budget 2.2 M€

Not all countries participate!

(not all countries are eligible)

Project kick-off meeting:
16-18 September 2009
Budapest

Moving to implementation

Environmental Agency of Slovenia Slovenia (lead pajtn
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



{5\ SOUTH EAST ) DMCSEE ST

" EUROPE i o

for Southeastern Europe

Transnational Cooperation Programme

Programme co-funded by the
EUROPEAN UNION

Foreseen outcomes of the TCP project
Implemented basic drought indices (such as SPI).

Emphasis is not put into development of i.e. new drought indices,
rather on standardlzatlon of existing software

- Distribution of
common software

- Agreement on
operational
procedures

SPT

precipitation {nn)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Jointly for our common future
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Foreseen outcomes of the TCP project
Implemented data quality and homogenization methods

Predel station - yearly precipitation sums

4000 Predel (precipitation station
iIn W Slovenia)

3500 -

3000

Was there decade of

- N/ I/ ‘ drought 1970s?
o N1 TR e Hi-
L S asH L] o, ombrometer was
& leaking!!!
1000
&

Jointly for our common future
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Foreseen outcomes of the TCP project
Overview of existing procedures for climatological mappin g

Can we do better than just using global datasets (such as GPCC)?
SPI Jul 2009 (1 month)

GFCC first—guess gnalvysis

sWwww.dmcsee.org

*Maps are updated twice per month.
Final data maps with two months
delay.

*First-guess maps are available after
5th day of the next month.

*For the period 1951-2000 maps are
available on the DMCSEE web page.
. *Monthly precipitation data from

[l oxtreme drought severe drought [ |moderate drought GPCC are used.

SF|<==2 —2<5P |1 <=1.5 —1.5<ERP | <=1

Jointly for our common future
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RISK CONCEPT:

risk = hazard x vulnerability

Both, natural hazard

due to climate

variability, and more

subjective

HAZARD vulnerability, cause
risk of drought impacts

VULNERABILITY

ource: MEDROPLAN)
imon future
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Foreseen outcomes of the TCP project
Vulnerability assessment using interaction matrices method

Composition of the model in a GIS software:

Drought Vulnerability Levels:

Lew vulnerability
Matrices 2 l )
High vulnerability

capacity —
Lev=122345 1

Different

/ spatial data
T A

Matrices 3

Land use Eaan
(GERK) - I—
Lev=1,234.5|« |
S
Matrices 4
I A N B I Irrigati [ |
. i 1 2z |3 BN Level 2345 = i
Matrices pdmbbedd -~ - EREIEIEREN | e —
=l FEENEAR T - | *
Al 4 4 5
BT R
E7q & b A Al A

#

I j Reference
cmdrmp&dion\j
Lev=1.2345

Weighting values for these parameters  The technique combines an interaction matrix methodology
were obtained from expert judgement.  \ith GIS map overlaying.

Jointly for our common future
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Foreseen outcomes of the TCP project
Vulnerability assessment using crop-yield model

Max period of consecutive days with stress per year

350 Can crop-yield model
3001 simulations help us
250 a understanding
max period with 200 Vulnerability to drOUght
stress 150 In agriculture?
100+
50
0,

2003 2006 2007 2008 2009 total
number

year

O olive tree B vine O apple tree O peach tree W corn

Jointly for our common future
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Conclusions

. South-East Europe is among regions that will be severely
affected by climate change

. Drought monitoring is important ingreedient of successful
drought management

. DMCSEE goal: building capacity and assuring comparability
of drought indicators in SE Europe

. Mitigation measures — can we learn from each other?



