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Hea koht elada: Tallinn on Lidnemere
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v = 8 09 Europe’s cities face more extreme weather ¥
i = than previously thought :

Published on: 21 February 2018

Landmark study shows the impact of flooding, droughts and heatwaves by 2050-2100 will
exceed previous predictions.

Changes in discharge for a 10 year retum period
e [ o ez

Travel The research, by Newcastle University, UK, has for the first ime analysed changes
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in flooding, droughts and heatwaves for all European cities using all climate models.

Published today in the academic journal Environmental Research Letters, the
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study shows plms %

Climate change

« a worsening of heatwaves for all 571 cities

increasing drought conditions, particularlyin southern Europe

The research

21:30 11 Apr « anincrease in river flooding, especially in north-western European cities . .

Shifting Spring » for the worst projections, increases in all hazards for most European cities h Igh l |ght5 the u rgent
stikku modelleerinud teadusuu + Cork, Derry, Waterford, Wrexham, Carlisle, Glasgow, Chester and need to d ESign and
seisab ees oluliselt enam dleujt Aberdeen could be the worst hit cities in the British Isles for river floading ada pt our cities to

Even in the lowest case scenario, 85% of UK cities with a river are predicted
to face increased river flooding

iid Newcastle’i Ulikooli teadlase cope with these future

conditions
[rlufrease in 'heatwave days' for all European brofessor Richard Dawson, Newcaste
cities University

Using projections from all available climate models (associated with the high
emission scenario RCP8 5 which implies a 2 6°C to 4 8°C increase in global

Lindsey Chapman investigates how shifting seasons are affecting our wildlife.

We've just endured a tough winter but some records suggest that Spring now begins on average 26
days earlier than it did 10 years ago. Lindsey Chapman investigates how shifting seasons are
affecting our wildlife

www.emu.ee

Bumblebees in January, daffodils blooming early, 'thuggish-vegetation' thriving as a result of mild

winters and damp summers: the seasons appear to be blurring and wildlife is becoming confused. The
overall impact is 'quite staggering' according to Matthew Oates, butterfly expert from the National E - L -
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Temperature anomalies in the world
1900-2016

Temperature anomalies 4 . ;
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Temperature anomalies arranged by country from 1900 - 2016.mp4
https://www.flickr.com/photos/150411108@N06/35471910724/

Changes in Estonia: warmer January
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Tartu-Toravere aasta keskmine ohutemperatuur 1866-2013
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Absolute temperature change (°C) in Estonia
compared to years 1971-2000

Periood 2041-2070 2071-2100 --‘;‘
Stsenaarium A

RCP45 RCP85 RCP45 RCP85 .
Winter I 2.3°C 29°C 3,1°C 49 °C {
Sping | 24°C 31°C  34°C  49°C . ¢
summer | 16°C  22°C  22°C  38°C |\,
Autumn I 1,7 °C 22 °C 2.2 °C 3,6 °C Ld

Annual | 2,0 °C 2,6 °C 2,7 °C 4,3 °C

dverage

Eesti tuleviku kliimastsenaariumid aastani 2100, Luhamaa jt 2015
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Average amount of precipitation compared to
vears 19/1-2000

Periood 2041-2070 2071-2100 |
Stsenaarium |

41

RCP4.5 RCP8.5 RCP4.5 RCP8.5

Winter I 9% 15% 16% 22%
Spring I 10% 16% 21% 24%
E 11% 18% 15% 19%
W' 10% 8% 1% 12%

AR | 10% 14%, 16% 19%

average
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Modelllng European Agriculture with Climate Change for Food Security

* Integration and improvement
of models

globe

e Case studies

MACSUR conceptualization and structure f ' 6,,,' S %% RIC

agricultural markets,

climate

* To find the risks and consequences
related to adaptation and coun
mitigation to the climate change in
agriculture

farm

production expected prices

Q)%FACCEJPI Agriculture, Food Security and Climate Change

weather

crop growth, farm
management __economy

>—> boundary conditions — ?!->> management decision

—» causal effect
library

—> scaling from point/grid cell
# erid cell

https://www.macsur.eu/
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Probabilities of occurrence of adverse events

from sowing to maturity causing major threats ;
for wheat production are projected to increase 7
all over Europe under climate change g
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1981-2010 (-) versus 2060 (box)
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Furop. . Agronomy 34 (2011) 96-112 "ﬁ

Contents lists available at ScienceDiract

European Journal of Agronomy

FI SEVIER journal homepage: www.elsevier.com/locateleja

Review
Impacts and adaptation of European crop production systems to climate change

J.E. Olesen®*, M. Trnka®, K.C. Kersebaum€, A.O. Skjelvag?, B. Seguin®,
P. Peltonen-Sainio’, F. Rossi¥, . Kozyra®, F. Micale! a b

B it oo e mochmatology, o, CchReunte. 1€ ENVITONMental Stratification of Europe

EZALF, Institute of Landscape Systems Analysis. Mincheberg, Germany

4 Norwegian University of Life Sdences, Department of Plant and Environmental Sciences, As. Norway

EINRA, MICCES, Centre d A vignon, Avignon, France

! MTT, Agrifood Research Finland, Plant Production Research, Jokionen, Finland

F Institute of Biometearodogy, Bolopna, Nationm! Resesrch Council, [taly 5

B [nstitute of Soil Science and Plant Cultivation, State Research Instituze, Pulawy, Poland Environmental Zone

| Ewropean Commission, JRC [spra, [spra, Italy - i -
ALN - Aipine

Bl coR -sorea
] Nem - Nemora

B A7 - Atante Nory

* Questionnaire in -
2007 Py
j LUS - Lustanian
[ ANA- Anatolan

MON - Medterranean North
| MOS - Medrermanean South
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Climate related factors limiting crop
production

winter wheat sprmg barley grain maize
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Fig. 4. Present limitation of crop production by climate factors for five selected crops over the individual European environmental zones. Legend: L1 length of the growing
season; 12 occurrence of late/early frosts: L3 rain during sowing/harvesting: L4 occurrence of floods; L5 crop damage during winter: L6 crop damage by hail; I7 eccurrence e Stl a a u I 0 0
of drought; L8 heat stress.
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Adaptation strategy for year 2050

oG ‘ AAO... ALN

i nrarkeliscsnss i

(9 Cultivation time
ecHhoocreel ATN .
Ree N\?zzu\ ALS New crops and varieties

282 ,a 2
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pEeeee LUS
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MDS

§ & T AP SEOIS
Qé‘é‘@"’ SR ‘epé‘ é}.,o" é@z\t@p‘q’\x
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Extent of observed adoption of adaptation options:
| None or negligable changes (0.0-0.25) [ 'IModerate changes  (1.0-1.99)
Minor changes 0.25-0.99) [ Major changes (2.0-3.0)
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Adaptation strategy in Estonia:
1991-2000 versus 2012- 2017

* Wheat, rape seed, potato
* More varieties
* More winter crops
* More pathogens and diseases (and pesticides)
* Changed sowing and harvesting times
* Changed cultivation times

* Novel crops e
* Soybean, hemp, buckwheat, winter barley, triticale ‘*\E‘é "'
ab]
iyl \\n |
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Barley vield depending on rain and sowing date

(a) Pintesction =01103
115 +
Fuo Rain for 1 month before sowing (mm/month),
Low: 1-1-23-1 mm
: Moderate: 23-2-40-7 mm
80 4 -
szygEESE3CEITEIL3ZER4% T High (extreme): 40-8-112-9 mm
3£<§§§é3§ﬂ§3§§‘*5‘5=§55" .
(h) P inseraction =0-042 D I f . . d
i elay of sowing (sowing date)
g 115
11 -
: :o?- Low: 25 April-12 May
s 10
. 551 Moderate: 13-19 May
= B . High (extreme): 20 May—6 June
< A 2 = 5] Rl
(c) P ineraction <001

Rain during 3—7 weeks after sowing (rain sum mm/period)

“s pe Low: 2:3-39-:4 mm
’.; o Moderate: 39-5-63-3 mm

www.emu.ee

[1:11§1282]830222244¢ i Hioh (extreme): 63-4-176-7 mml Eesti Maaiilikool
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(a) P nteesction <0001

Temperatures during 3rd and 4th weeks after sowing (average temp)
Low: 6-3-11-6 °C

Moderate: 11-6-13-7 °C

. High (extreme): 13-8-19-1°C

5 P icrsion <0725 Temperature sum accumulation rates during the period of 2
; g weeks before heading (temperature sum)
N Low: 63-135 °C d
s *] Moderate: 136-159 °C d
* & High (extreme): 160-237 °C d
- s Very high temperatures (maximum day temperatures 28°C or higher)
during the period of 7 days before and 14 days after heading
(duration)
Low: 0-2d
1858552815 §3 83 8EFEE Moderate: 3-5 d
EEREERERENREE L R . High (extreme): more than 6 d
@ s B Temperature sum accumulation rate during the period of grain
Flos filling (heading to yellow ripeness) (°C d/day during the period) 4
M Low: 5:2-10-2 e
# o IR A TR Moderate: 10-3-11-5 d | Eesti Maaiilikool
i £ £242 3 i 5 g 3 g 3 33EE § Z s . H|gh (extreme): 11-6-16-6°C d/dm Estonian University of Life Sciences
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Wheat vield change prognosis in Finland
26 models combined Change inyield (%

Spring wheat Winter wheat
40
_ 30
{a) Finland, M___, . = 4188 kg ha™ (a) Finland, M___,, = 5155 kg ha™ i
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Spring wheat yield stability and variance

Yield variance (%)

Yield stability (%)

{a) Fintand iel
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Pirttioja et al 2015

100

a0

|80

70

60

50

40

30

20

10

Precipitation change (%)

{b) Finland

C\

I
=
]

&
1

=
|

5
]

i
ﬁ:\\ T

Temperature ehange {“

100

75

50

45

40

35

30

25

20

15

www.emu.ee

Eesti Maaiilikool

Estonian University of Life Sciences



150

o

=

Emn—

£

2

o 50

> Asseng et al. 2013
— Garmany

00— — W Spain
| 1 1 ! | | 1 ! |
-2 -1 06 1 2 3 4 5 & 7

Temperature change (*C)

Pirttioja et al 2015

150

100

E0 4
edian IQR
= = Finland
— Germarny |

ﬂ— — - Em.h

50 -0 30 =20 -10 0 10 20 30 40 50
Precipitation change (%)

www.emu.ee

| Eesti Maauiilikool

Estonlan University of Life Sciences



Wheat vield potential

* Wheat yield potential may rise by 59-109% by year 2050 thanks to
genetics and breeding:

* Improvement in light conversion efficiency, extended duration of
grain filling resulting in a higher harvest index, and optimal
phenology.

Original Research

Designing high-yielding wheat ideotypes for a changlng o o
climate :

Mikhail A. Semenov &, Pierre Stratonovitch

First published: 18 September 2013  Full publication history

DOI: 10.1002/fes3.34  View/save citation
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Case studies: Northern Savo,
Finland

« Observed climate change

* longer growing period, higher mean temperatures, more total rain

« greater variability, summer droughts, less snow cover, feed quality
losses, wet conditions more frequent = soil compaction by machines

e adaptation in cultivars, fertilization, pest mngmt., —
farm machinery, drought risk mngmt, silage storage, =
crop rotations, sowing dates

e Increasing grass growth benefits dairy and beef
e limited by EU N directive, greening rules; national land buying regulations

e Increase in yield potential of cereals and oilseeds is
uncertain: more frequent summer droughts, daylight

e Positive market development and more flexible and

encouraging policies (N, land) needed for adaptation e
|- (&) Eesti Maaiilikool
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Trends in Plant Science

Volume 20, Issue 7, July 2015, Pages 426434

Opportunity in breeding? .

Feasibility of new breeding techniques for organic farming

Martin Marchman Andersen’, Xavier Landes’, Wen Xiang?, Artem Anyshchenko?®, Janus Falhof®, Jeppe

Thulin @sterberg®, Lene Irene Olsen®, Anna Kristina Edenbrandt*, Suzanne Elizabeth Vedel*,

(A) Introgression breeding

(D) Precision breeding

Wild relati i
Al bt Domestic crop wild relative
Gene editing in legal limbo in Europe } ; A
[: Repair by cell o H
The European Union is dragging its feet on gene-editing rules and scientists should push — N
Domestc o tne isue. & | = (N - G )

22 February 2017 Domestic crop New plant -

&) poF | W Rights & Permissions GM technlques used in process
(no new gene material inserted in product)

Product GMO ?

nature P | =
Intern 1 journal of science Search E-alert

y

NEWS - 19 JANUARY 2018

4
European court suggests relaxed gene-editing | ‘
rules |

N~

l[l_[ Germany and other countries in Europe are wrestling with how to regulate gene-edited plants.
Judicial opinion says restrictive regulations may not apply to plants and animals bred using WWw.emu.ee

Wild relative  Germany is having trouble deciding whether plants that are gene-edited should be regulated as if

5 - =
they were genetically modified (GM). Confused? You're not alone: the issue has split the German 171
JerEgens aly modien IO Contl : o ' CRISPR technique. |k00|

government and has left scientists across Europe in limbo

C II Trends in Plant Science 2015 20, 426-434DOI: (10.1016/j.tplants.2015.04.011) m Ealaiian (el ol Wi Balknbes

Copvriaht © 2015 Elsevier Ltd Terms and Conditions
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Whole system is complex: inputs, outputs,
settings and farm income ... = .
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Ssummary

* The climate change will impact the life of a farmer: more ‘?
opportunities (if temperature raise is less than 2 degrees and there ,
will be more rain) and more risks. Need for a smart farmer. R

* Novel crops and varietes : W%

e Crop rotations and caring for soil is important
* The opportunites for rural life may lie in the development of

e

‘w\\k{g;
B . o

Y

bioeconomy and improving the valorization of local produce. v\ We
\ ¥ v
o sameone . § g = ‘t 4 /]
Uus projekt: Lisandvaartuse '
tdstmine ja toorme tdhusam
kasutamine Eesti biomajanduses ja i N7
selle sektorites
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