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Klimacendringer ager risikoen

» Risiko for produktions systems er iseer relateret
til ekstreme haendelser og nye skadeggarere

» Hedebglger

* Frost, sne, is

o Tarke

 Intens eller langvarig nedbgr (oversvgmmelse)
e Storme

« Sygdomme og skadedyr

 Klimaaendringer gger

 Frekvens af ekstremhaendelser

e Variation mellem ar
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Sommer temperaturer bliver mere ekstreme

o Global middeltemperatur stiger
e Men det ger variationen ogsd
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Dget torke | Europa

Strong (> + 1 ev/10 year) increase almost everywhere (>80% of the area)
Strong increase in the most of the region (50-80%)

Increase (from +0.5 to +1 ev/10 year) in the most of the region

Moderate increase (from +0.1 to +0.5 ev/10 year) in the most of the region
Moderate sparse (<50%) increase and very sparse (<10%) decrease

Mixed decrease and increase tendencies

Moderate sparse decrease (from —0.1 to 0.5 ev/10y) and very sparse increase)
Moderate decrease in the most of the region

—— Decrease (from —0.5 to —1 ev/10 year) in the most of the region
Strong decrease (—1 ev/10 year) in the most of the region
Strong (<—1 ev/10 year) decrease almost everywhere

Drought frequency Annual Winter Spring Summer Autumn

Region 1951 2011 1951 2011 1951 2011 1951 2011 1951 2011 Scenario
2010 2100 2010 2100 2010 2100 2010 2100 2010 2100

Iceland RCP4.5
e RCPS.5
Northern Europe RCP4.5
(Scandinavia/Baltic) RCP8.5
. RCP4.5
British Islands RCPS.5
RCP4.5
France/Benelux RCPR 5
) RCP4.5
Central Europe RCPS5
. RCP4.5
Eastern Europe/Russia RCPS.S
RCP4.5
The Alps RCPS.S
. . RCP4.5
Iberian Peninsula RCP8.S
Southern Europe RCP4.5
RCPS8.5

(Mediterranean/Balkans)
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Will drought events become more frequent and severe
in Europe?
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Andring | frekvens af ekstrem terke under moderat

klimacendring

I
2041-2070 RCP4.5

RCP4.5

2071-2100

Months/30-year period [ [ ][ ][] [ [
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Pavirker vejrforhold
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Publication of AR4 report
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<orn- og fedevarepriser?

B FAO food price index
D FAQ cereal price index
B us. crude oil index

IPCC (2014)
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Verdens hvedeareal og de starste eksportarer

1-EU 6 - Australia
2 - Russia 7 - Kazakhstan
3 - Canada 8 - Argentina
4 - USA 9 - Turkey

5 - Ukraine 10 - Brazil

WINTER WHEAT Percent of grid cell area <3 10 main exporters M Continents
[ T
Harvested Area-total g7 55 5 75 10 20 [%] = Cropland [—1Ocean

Trnka et al. (2019)
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Fremtidig alvorlig terke 1 hvede

 Beregnet areal med alvorlig terke for

verdens hvedeareal over hvedens __ 100y
. 3 1961-1990 1991-2010 2011-2040 2041-2070 2071-2099
veekstperiode A T
. = 1 I
e Arealet med alvorlig terke er nu steget 5 % T _
. . wn | I
med ca. 50% i forhold til 1961-1990 5 | |
. . . © 1 | — I
* Under moderate klimacendringer vil s ©0 | i
arealet med alvorlig terke blive fire- g i | [sRcP26
doblet frem til midten af drhundredet 3 40 | | larcr s
| | I '
. . . o - . | [ [
e Denne stigning vil ogsa finde sted | E B L f‘rf;’e”:;j:er;”
verdens hvedeeksporterende lande, oc £ 201 | o ! ;
o o . + 1 Ine: median
ma derfor forventes at pavirke o T i Shaded:
. < 1 —
|<Ornprlsen 0 5th—95th range

Trnka et al. (2019)
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Relative yield change (%)

Torke er fortsat den starste trussel for korndyrkning |
Europa (2050s)

20D yim

Z0D moym

(a) grain maize (b) winter wheat
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Flere ekstremer
for hvede (2060
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Probability of the occurrence of adverse agroclimatic conditions for wheat under baseline and projected climate
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Webber et al. (2018) Nature Com. 9, 4249
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Risikofaktorer for vinterraps

Baseline

Scenarier (2081-2100)

30 40°

PROBABILITY FOR
SINGLE STRESS OCCURRENCE

(8]

0.00 - 0.05
0.06 - 0.1
0.11 -0.25
0.26 - 0.5
0.51 - 0.75
0.76 - 1.0
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Resiliens - he| produktivitet og lav variabilitet

24 = 2001 2002 2003 2004 2005 2008 2007 Culvar  Sid Dev

1 1YY e =

ALIBABA 3400

e Resiliens er kapaciteten til at fungere
som buffer for kernefunktioner |

rD
o
I

systemet mod klima-relateret 16~ TR EEN
usikkerhed og variabilitet : L 4 e
. . . . . - . 12 = El % 4 ﬁ i ALL

o Diversitet i respons til variabilitet | ) : 3 J‘t -,

vejrforhold inden for en funktionel
gruppe eller art (fx hvede) kan sikre
gode udbytter under mange vejrforhold

oo
i

E =Y
|

Standard deviation of yield % response

e Genetisk diversitet er ikke direkte

relateret til respons diversitet ) ! r : 1 . 1 ! .
1 2 3 4 5 6 7 8 9
Accumulating number of clusters
W PC1: Precipitation PC4: Tmin summer PC7. Heat heading
Il PC2: Radiation moist Ml PCS: Radiation moist late Il PC8: Tshocks
PC3: Tmin autumn PC6: Heat late PC9: Tmin winter
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Faldende resiliens af hvede | mange Europceiske regioner

DENMARK .5 Wheat production Tg/a FINLAND
Respons clustre (2 i alt) . P23 -3 ol e iy
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Respons diversitet - forcedling og dyrkning

« Growing a range of varieties that vary in
weather responses will enhance the
stability (resilience) of total farm/regional
production

 Variety mixtures may provide both
resilience and enhanced productivity,
provided varieties offer complementary
traits and responses

 Need to address genetics that deals with
many different weather types, including
abundant rain

 Breeders need tools to approach response
diversity and its genetic basis to
complement their current toolbox
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sSurvey of impacts and adaptation in European crops
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-
n

|

N

@

w
=2

[
=

Planting area (1'.']6 ha)
>

Planting area (10° ha)

Planting area (10° ha)

)

|
'

- — o i

‘[CSJQO 1995 2000 2005 2010 2015 2020 QDA 1‘995 2000 2005 2010 2015 2020 1%90 1995 2000 2005 2010 20‘15 2020
Year Year Year

el

- Potato Grape

[
[*]

E=y
N

L

5]

Planting area (‘IUe ha)
Planting area (10° ha)
III
i

-
f
|
1
" T
|
I
iy

it D T

‘I%QD 1985 2000 2005 2010 2015 2020 1%90 1995 2000 2005 2010 2015 2020

Year Year
= BAN === ATN == CON =—— ATC = PAN - MD

ST IN 5
N 20,

\§

‘\\N“ SOLyp, %
/4

%

Ysis. s10W

/ AARHUS JORGEN EIVIND OLESEN A
\I UNIVERSITY 27 AUGUST 2020 HEAD OF DEPARTMENT, PROFESSOR Ry

DEPARTMENT OF AGROECOLOGY



Observed changes
and attribution
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Observed change

Climate change attribution

Timing of field operations4

New crops (silage maize)4

New crops (grain maize)-

New crops (soybean)+

New crops (sunflower)+

New crops (grapevine)+

New crops (other, specify)q

New cultivars (specify which crops)-

Water saving cultivation

Erosion protection cultivation

Expansion of irrigated area+

Reduction of irrigated area

Reduced cultivation of water demanding crops

Improvement of drainage systems

Breeding for changed crop phenology 1

Breeding for better drought tolerance+

Breeding for changed disease and pest resistance-

Changes in crop protection measures

Soil management for water harvesting -

Soil management to conserve water

New/changed scheme insurance against droughts A

New/changed scheme insurance against heat

New/changed scheme insurance against hail “

New/changed scheme insurance against flood

New/changed scheme insurance against bad weather during harvest

Change to other agricultural activities (e.9. livestock)
Leaving agriculture sector

Changing subsidy schemes+

Early warning/forecast systems — national/regional+

Early warning/forecast systems - farm based-
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Planned adaptations
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Changed timing of field operations
Changed field operation practices

Changed crop protection

Cultivars adapted to warmer and drier climate
Other climate—proof cultivars

Soil water saving technologies

Soil erosion and fertility protection

Monitoring drought, pests and diseases

Use of seasonal weather forecasts
Introduction of irrigation for the given crop
Switched focus of the production (e.g. High quality products)
Crop insurance or similar scheme

New (warm season) crops

Crop rotations for better nutrient use
Expansion of irrigation systems
Improvement of irrigation systems
Regulation of water rights for irrigation

Landscape changes (e.g. hedgerows, buffer strips)
Revised environmental regulations
Revised subsidy schemes

Increased storage capacity-
Leaving the agriculture sector-
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Udfordringer for den nuvcerende

ressourceplanlcegning og miljgrequlering

T T
- B (b e -
B w g =

o Andringer i klima vil fere til cendringer |
arealanvendelse, med store konsekvenser
for produktion i landbrug og skovbrug, men
ogsd for naturkvalitet, jordkvalitet, miljg, T A e L & G

* -.-- : v : { . i : _4
grundvand og overfladevand N 5 - B

e Fremtidig ressourceplanlcegning vil skulle
inddrage klimacendringer og endnu flere
konfliktende hensyn
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Dget fokus pa tilpasning

* Planlcegning af tilpasning er essentiel, hvor

e Der er lang tidsrum fer nye teknologier, materialer
eller management kan implementeres

* Involvering af akterer og institutioner er
nedvendige

» Eksempler p& behov for aktion

» Planlcegning af arealanvendelse og
management and arealer, fx i forhold til draening,
natur, vandressourcer

s @get fokus pd vand (vanding, drcening)

* Brug af genetiske ressourcer i planter og dyr

» Dget diversitet i dyrkningssystemer og landskaber
» Fokus pd (nye) sygdomme og skadedyr
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