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CLIMATE HAZARDS

change in conditions of climate system

change of climate conditions

1

2




1. TOO WARM

2011-2020 2041-2060 RCP8.52081-2100

Tsr +1.8°C +3.1°C +5.8°C
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2. DROUGHT AND INCREASE IN ARIDITY

Prosecna vrednost SPEI6a za Srbiju

INCREASE IN DROUGHTS AND IN ARIDITY

* change of annual precipitation distribution

* change of distribution of precipitation by
intensity

* high temperatures

DROUGHT (SPEI6-August for Serbia)

|
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1991
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2011

2011-2020 2041-2060 RCP8.52081-2100
S years with everyyearis every year is with
Droguht drouég:éapdeer with drought drought
E:‘(;Legn;te 1 per decade 3 zloei::; over 8 per decade
Climate type humid drysab-humid ?

Climate characteristic humid/arid

Average for Serbia:
2001-2020 humid climate
2041-2060 dry sub-humid
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3. INTENSIVE PRECIPIATION

2011-2020 2041-2060 RCP8.52081-2100
Changein
number of days 0,9 11,4 1,2-1,9
with extreme
precipitation

Distribution of daily precipitation by intensity, in

percent (%) of total amount over Serbia
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4. SOIL DEGARDATION

Risk of soil degradation under
climate change because of
increase in aridity and increase
of risk of extreme precipitation

2041-2060

% teritorije Srbije

Nivo rizika | 2001-2020 2041-2060

umeren 29,2 51,6
visok 13,9 17,1
veoma visok 11,2 18,6

Vulnerability of land surface to
witd erosion (depending on the
season)

nije ranjivo
nizak nivo ranjivosti

|:] umeren nivo ranjivosti

visok nivo ranjivosti
veoma visok nivo ranjivosti

5. WATER RESOURCES

RIVER DISCHARGE CHANGE

PROMENA SREDNJIH MESECNIH PROTICAJA " PROMENA DNEVNIHPROTICAJA PO PERCENTILIMA
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April-October (March-November) increase in maximum dischrges
decrease inriver discharge and decrease in median and low
discharges

SPEED OF UNDERGROUND WATER RECHARGE

Mid-century period: reduction in recharge 20-40%
(depending on the season and region); end of century period
according to RCP8.5: over 50% reduction, in southeast of
Serbia 70%.



6. OTHER CLIMATE HAZARDS

FAVORABLE CONDITIONS FOR FIRES |~ @20.veka
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FIRE WEATHER INDEX ——sredina21. veka
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https://climate-adapt.eea.europa.eu/en/metadata/indicators/fire-weather-index

AIR POLLUTION:
* tropospheric ozon increase in concentration
* prolonged stable conditions and high air pollution high

* more fires very high

extremely high

SOIL WATER EROSION RISK




Severnobacki

Severnobanatski

AGRICULTURE - RISK ASSESSMENT

Zapadnobacki
Srednjebanatski

JuZznobacki JuZnobanatski

Annual crops
(maize, sunflower, winter wheat, soy and
sugar beet )

Sremski Podunavski

Beogradski Brani¢evski

* Extension of growing to higher alt. Macvanski
* Water deficit risk Kolubarski Borski
 High summer temperatures risk Sumadijski Pomoravski

Moravicki

Zlatiborski Zajecarski
NiSavski

Fruit production Viticulture P"°t3k'
(almond, apricot, peach, strawberry, currant, * Extension of growing to Raski .
walnut, plum, sour cherry, cherry, raspberry, higher alt. TOpUCkl
blackberry, apple, pear, quince, blueberry) * Hail risk Rasinski Jablanicki
e Extension of growing to higher alt. * (Frostin growing season risk)
e Water deficit risk * (High summer temperatures) P&inski

* Frost in growing season risk * (Water deficit)

* High summer temperatures risk
* Hailrisk RISK ASSESSMENT IS DONE

ON REGIONAL LEVEL
(sub-national level)



total surface of fruit growing areas 182877ha

289

total surface under vineyards 22150ha
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end of RCPS8.5 distribution of risk levels by regions for different high

varieties and their distribution by regions
20th century 'current 2941—2060 201—2100 _ yreg Almond increasing

apricot acceptable

3,3% of total orch surface
e 2 o 3,3% in areas with high risk
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walnut (and hazelnut)
6,9% (4,4% without hazelnut)
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= * 3% inincreasing risk
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plum, sour cherry, cherry,
raspberry and blackberry
69,9%

* 56,9% in increasing risk,
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FROST IN GROWING SEASON RISK ASSESSEMNT ON NATIONAL LEVEL

in current climate conditions

7.2% of orchards is in areas where is for those
verieties high risk from frost in growing season

60,4% of orchards is in areas where is for those
verieties increasing risk from frost in growing

)
60,4% season up to high levelrisk in mid-century climate
period
32,4% of orchards is in areas where is for those
39.4% verieties acceptable risk from frost in growing
b

season and will not change significantly by mid-
century climate period

in climate conditions 2041-2060

67,6% of orchards is in areas where is
for those verieties high risk from frost
in growing season
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) ) most sensitive to high temperatures (hot days):
apple, pear, quince, blueberry, raspberry,
blackberry are in 35,7% of total surface area of
orchards in Serbia
* 13,9% in areas of high risk,
* 10,6% in areas of increasing risk
o * 11,2% in areas of acceptable risk
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RISK OF EXTREMELY HIGH TEMEPRATURES IN GROWING SEASON ON NATIONAL LEVEL

in current climate conditions

13,9% of orchards is in areas where, for most
sensitive varieties, is high risk from extreme
temperatures in growing season

10,6% of orchards is in areas where, for most
sensitive varieties, is increasing risk from extreme

0
10,6% temperatures in growing season up to level of high
risk in mid-century climate period
11,2% of orchards is in areas where, for most
11,2% sensitive varieties, is acceptable risk from extreme

temperatures in growing season

in climate conditions 2041-2060

24,5% of orchards is in areas where,
for most sensitive varieties, is high
risk from extreme temperatures in
growing season

IMPRTANT NOTE: assessemnt here is given only

for most sensitive varieties (to extreme
temepratures because of the longer growing
season), and this assessemnt can be understood
as lower threshold for high risk abundance in

orchards.




CLIMATE HAZARDS IN VITICULTURE
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RISK ASSESSEMENT IN VITICUTLURE:
RISK FROM EXTREMELY HIGH TEMEPRATURES AND FROM FROST IN GROWING SEASON

in current climate conditions in climate conditions 2041-2060

80,8% in areas with high risk of
extremly high temperatures in growing
season

30,4% is in areas with high risk of extremly high
temperatures in growing season

50.4% 50,4% of vineyards is in ares with increasing risk of
? extremly high temperatures in growing season 70% of vineyards is in ares with high
70% 70% of vineyards is in ares with increasing risk of risk of frost in growing season
0 frost in growing season
15.6% 15,6% of vineyards is in ares with acceptable risk
»O70 of extremly high temperatures in growing season
26% 26% of vineyards is in ares with acceptable risk of
0 frost in growing season




Procentualni udeo povrsine pod voénjacima
i vinogradima u ukupnoj povrsini pod ovim
zasadima u Srbiji

HAIL RISKIN FRUIT GROWING AND VITICULTURE

distribution of orchards and vineyards by regions

o and risk level (purple - high, blue — increasing)
: 11.2

* 60,4% of total surface of orchards and vineyards is

100 .1 in areas with high risk from hail,

80 7.4 . ¢ 39,6% is in areas with increasing risk from hail,
meaning it will be high risk in mid-century climate
period.
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total surface of areas under annual crops 1967777ha

21.8

total surface of pastures and meadows 713242ha
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Parameter Definition

Optimal sowing date

Maize: the first date from the beginning of the year after one day with minimum daily
temperature above 10°C and three subsequent days with mean daily temperature above 10°C.
Sunflower: the first date from the beginning of the year after five consecutive days with mean
daily temperature above 10°C.

Winter crops: the first date in the second half of the year meeting the followi
average mean daily temperature in the previous 10 days lower than 15°C, the
in the previous 20 days greater than 10 mm, and in the previous three d

itation sum
precipitation

not exceeding 3 mm per day. \
Sugar beet: the first date from the beginning of the ye&er @nsecutive days with
minimum daily temperature above 5°C. e

Soybean: the first date from the beginning of the yQaﬁe@ e consecutive days with

minimum daily temperature above 10°C and t h éw :&an daily temperature

above 10°C.
Effective temperature sum for the base rat é: Qaize sunflower, soybean) and

phenological stages

Effective temperature sum 3°C (winter crops and sugar beet) ; \
Frost during critical The percentage of years in whic T th ng date minimum temperature was
lower than -3°C for 2 days (m (sugar beet), -4°C for more than one day

(soybean). Q/

High summer
temperatures and
drought during critical
phenological stages

2V V
The percentage of@m v\é a@numbe[ of days with high daily temperatures

occurred during §1eXden ifi&triti enological stages with possibly an additional
condition rel @at@e

The beglnﬁyndgznd x critical phenological stage is determined based on the
effecti ulated from the optimal sowing date.

Win 10

beQ'e full&n

ays with maximum daily temperatures over 35°C in the period
ize: in liothermic |

period when effective temperature sum is

(ﬁe@ 305 d1 :
@fl e@ e than 5 days wlth m

es lower than 0.7.

stages

Water d rqu\, Qe percentage of years in which precipitation ;mount iurmg the identified critical
critical ol @| \ phenological stages is under the specified th : beginning and the end of the

critical phenologit - -

romtheoptimalc RISK @aSsessemnt is done for
Winter crops: pres . .
man3ss'c,and; €ACH crop variety according
between 650 anc . e o o

Sunflower: precip tO ItS SenS|t|V|ty. I
150 and 1000°C

Sugar beet: precipitation sum less than 50 mm when effective temperature sum is between
1300 and 2000°C.

Soybean: precipitation sum less than 100 mm when effective temperature sum is between
400 and 1300°C
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Percentage share in the total area under each culture

Yield is highly vulnerable to drought

yield in % from average for the period 2011-2020;
2012, 2017, 2022 are years with more severe drought in Serbia
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74.1% of croplands under maizeisin

risk (11.4 % of total croplans)

25% of croplands under maize is in areas with
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10.4% of croplands under wheat is in areas with

high risk (3.4% of total croplands in Serbia)

22.5% of croplands under wheat is in areas with

67.1% of croplands under wheat is in areas with
acceptable risk (7.3 % of total croplans)
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RISK OF HIGH TEMPERATURES COMBINED WITH WATER DEFICIT IN CROP PRODUCTION ON NATIONAL LEVEL

in current climate conditions in climate conditions 2041-2060

47.7% of croplands are in areas where is high risk
of unsuitable weather conditions during growing

n .
seaso 92.1% of croplands are in areas where

is high risk of unsuitable weather
conditions during growing season

10,6% of croplands are in areas where is increasing
44.4% risk qf unsuitable wea'thr conditions-dur'ing '
growing season and will increase to high in mid-
century climate conditions

7.9% of croplands are in areas where is acceptable
7.9% risk of unsuitable weather conditions during + risk of soil degradation is increasing!
growing season and will not significanlty change
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EXPECTED INCREASE OF WATER REQUIEREMENTS

FOR IRRIGATION IN 2041-2060 AT LEAST 18%;

WATER NEEDS FOR
IRRIGATION

Distribution of water needs derived using the distribution of above listed
varieties per region, their water requierements and climate conditions.

IN 2081-2100 ACCORDING TO RCP8.5 44%-48%.
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WHAT ELSE IS INCREASING RISK IN AGRICUTLURE?

DECREASE IN ADAVPTIVE CAPACITY

not enough finance in adaptation
insufficient speed of recovery from damages (unaffordable insurance)
insufficient expertiese (REDUCING RAPIDLY)

45% OF REPUBLIC OF SERBIA IS UNDER AGRICUTLURAL LAND

Average of total first year university students

for 2015-2022, only 3,8% is in agriculture-

forestry-veterinary medicine

AHanu3sa ygena 6poja ynucaHux cTyaeHata no o6nactmma y ogHocy Ha

In all areas of Serbia number of new students in area
agriculture-forestry-veterinary medicine is decreasing
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43.7
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Additional notes:

* Jobsin agriculture-
forestry-veterinary
medicine employs
400 thousand
people, with
unfavorable age
structure,

* thereisno
decreasing trend in
total number of new
students in all areas.



UNSOLVED: improvement in insurrance policies,

ADAPTATION (POLICY) provision of professional youth,

centralized portal for adaptation.

Education of yAo]\'[|\[¢]
producers of fruit growing and
services; advisors ADAPTATION LONG TERM

earn their certificate growing risks of climate
, ) on-time inteventions to ADAPATION hazards.
in adaptation by

learning from reduce potential damage planning of production PUBLICLY AVAILABLE MAPS!
gsuidelines provided from upcoming extreme ac?cordmg to F:ljanglng (interactive interface)

by science; weather, and thereby climate conditions

guidelines are reduction of losses FraTER T o

regularly updated N professional capacities,
Introduction of scientific analysis and
sustainable land knowledge

management and
irrigation optimisation in
nexus with CC adaptation

More money from state
for subsidies for
ANTI-HAIL NETS,

NETS FOR SHADING;

ANTI-FROST SYSTEMS

Drought monitoring
(as multidimensional hazard) Assessment of
and enabling the declaration of potential in Serbia to
drought emergency. use irrigation ponds.

Significant upgrade
of argometeorological
services

INTRODUCTION OF NEW CLASS ON CC AND ADAPTATION IN
HIGH SHOOLS FOR AGRICUTLURE AND VETERINARY



fast implementation of new knowledge to practice through
functioning system of science-advisories-practitioners

technical capacities for development of warning systems and
monitoring

monitoring of damages and losses from climate change
impacts

subsidies for protection of unavoidable impacts and for
implementation of sustainable land management measures
for prevention of soil and water resources degradation and
implementation of Nature-based solutions

upgrade existing zoning for viticulture and fruit growing and to
implement project on zoning of annual crop production and
for livestock breeding

provide subsidies for producers which implement production
according to zoning requirements

assessment of capacities for sustainable irrigation and to
enable the development sustainable irrigation systems

ensure affordable insurance policies for the agricultural
producers

fast response for funding of the recoveries from damages
through dedicated funds

scientific advisory body and use it for policy making in
agriculture

ensure the sustainability of the future national expertise in
agriculture

On-going, partially implemented;
manuals for education of advisory
services for fruit production,
viticulture and vegetable production;
no progress for crop production
On-going

On-going

Partially implemented

On-going for viticulture and fruit
production; for crop production and
livestock breeding under
consideration and planned as a
national study

Partially implemented

On-going

No improvement
No improvement
No improvement

No improvement

Regular update of knowledge and number of reached producers; there
is no vulnerability and risk assessment for vegetable production; annual
crop production (maize, winter crops, sugar beet, sunflower, soybean)
remains without scientifically based progress in adaptation
implementation

Insufficient funds for capacities fast information sharing; drought
monitoring as an multidimensional hazard needs to be implemented to
enable declaration of emergency under drought in agriculture

Still unknown methodology for monitoring; uncertainty for transparency
of monitoring

Increasing the share for subsidies for unavoidable impacts do not follow
the increasing market prices; subsidies for implementation of
regenerative agriculture lack the systemic implementation, as a
systemic NbS implementation planning

Methodologies for their implementation not yet determined; crop
production and livestock breeding will not be regulated according to the
needs and conditions for sustainable production

Works for viticulture; in fruit production the problem is access of zoning
to the producers and no regulations to support zoning implementation
Insufficient funds for development of sustainable irrigation systems;
needs to consider as a part of water management strategic planning
under the climate changing conditions

Not considered as an adaptation measure in terms of management of
residual risks of climate change

Itis not known if funds for recovery or to which extent are available for
recoveries of agricultural producers

There is no national scientific advisory body for climate actions, which
can lead to ineffective adaptation planning

The problem of decreasing technical staff and university degree
engineers in agriculture is not recognized in strategic planning and no
actions are considered
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