Climate change and Agriculture
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Climate Change: What are we certain about ?
What are the remaining uncertainties?

How can climatologists and the agricultural
world work together to anticipate and adapt?
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outline

Our Climate is changing
— An unchallenged reality
— The role of Human actions
— What has happened at the scale of our countries (example: France)

 Don’t mix up: climate change and climate variability are not the
same

« Climate has already imprinted the farming sector

« What futures for our climate?
— In the world?
— In France?

« How can you and climatologists work together ? = the
development of climate services

2nd European Sorghum Congress

So fg h um Milano, 7 and 8 November 2018



We've already reached 1°C of global warming

= 1.50 /f
(@)} ; Total forced CMIP5 - Blended J
— gbserva.tlzns r:nge temperature change ~ and masked //

! uman-induce A
8 1.25 4 ™ temperature change - gm ::IZSm-pSel::;;Cr: 27 IPCC-ARS
(00) near-term
— projections
(@]
+ 1.00 A

)
=
©
= 0454
5 Holocene temperature
C range :
— 0.50 - 1986-2005
s,

£

o 0.25 -t

(e

©

g

s 0.00
-

© ,

53 Pr! industrial’

g' -0.2549 re%ren'ce period’

()
[t

_0-50 I 1 1 1 1 1 1 1 1
1860 1880 1900 1920 1940 1960 1980 2000 2020
Year IPCC, SR1.5, 2018
4ADY 2nd E
uropean Sorghum Congress
Sorg h um Milano, 7 and 8 November 2018



We've already reached 1°C of global warming

We are warming at a rate of
~+(0.2°C/decade

IPCC, SR1.5, 2018
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We've already reached 1°C of global warming

Season of greatest warmin
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Climate change: an unchallenged reality
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Climate change: an unchallenged reality
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Climate change: attribution to human causes

Time evolution of surface temperature Time evolution of surface temperature
change - over continents change - over the globe
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Climate change: attribution to human causes
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Climate change: what happened in France?

o | METEO FRANCE

. Global mean annual
E temperature increases
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Toujours un temps d'avance

And so does the mean
annual temperature in
France ... even more
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http://www.developpement-durable.gouv.fr/-Impacts-du-changement-climatique,2907-.html|
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Climate change: what happened in France?

Changes in mean annual temperature between 1900 and 2006
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Climate change: what happened in France?
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Climate change # climate variability

Time evolution of a climate variable
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Climate change # climate variability

Time evolution of a climate variable

The planet can
be warmer but
we can still
experience
some cold
years!
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The imprint of climate change in the farming sector

Common Wheat: yields
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The imprint of climate change in the farming sector

Corn - Maize

Sowing dates |
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The imprint of climate change in the farming sector

Dates of flowering and end of dormancy

Pear Williams: flowering date: /.
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The imprint of climate change in the farming sector

Grapevine
Phenology —harvest dates
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Climate change: the future, at global scale

Socio-économic scenarios (demography, societal choices, technical progress)
=» different trajectories of global warming
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Climate change: the future, at global scale

Temperature anomaly relative to 1861-1880 (°C)
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Climate change: the future, at global scale

Strong decrease in the number of cold days The evolution of climate extremes is
proportionnal to the level of warming
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Climate change: the future, at global scale

Rainfall amounts from 5 consecutive rainy

The evolution of climate extremes is
days increase with global warming

proportionnal to the level of warming
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Climate change: the future, western Europe

JJA - mean seasonal temperature (a) JJA - 90th percentlle of dally TMax (b)

Temperature change
Mean seasonal values (left)

and extremes (right; 10% warmest
temperature per season)
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Climate change: the future, western Europe

Rainfall change

Mean seasonal values (left)
and extremes (right; 5% wettest
events per season)
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Climate change: the future, France

PARIS
CLIMAT
2015

._Climat

€ qui nous
attend

Le changement climatique est déja a lceuvre
en France. Mais quen sera-t-il en 20502
«Sciences et Avenir » a puisé aux meilleures sources
pour dresser une série de cartes inédites | montrant
lesi impacts sur le littoral, Ia grlculture, la biodiversité,
feau ou la santé. Une projection qui s accompa@e d'une
3 réﬂexuon sur lamise en place de stratégies d’adaptation.

Réduction de
termpirturos I superfice des
moyennes en été domaines skiables.
et en hiver, trés s
marquée dans >
le Sud-Est et en
Corse. T

COUP DE CHAUD
SUR LA FRANCE
En 2050, la France connaitra
un climat plus chaud et plus
sec... sauf au pays Basque, ol
I'humidité grimpera (comme
aujourd'hui a Savannah aux

Etats-Unis). Ainsi, Nantes

adoptera le climat de Toulouse.

Et la ville rose affichera les

températures

de Barcelone...

DOSSIER REALISE PAR
Rachel Mulot (coordination),
Loic Chauveau, Elena Sender et
Mehdi Benyezzar (infographies) |

N°821

Science et Avenir,
Juillet 2015, N°821
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How can we work together? =» Climate Services

All the information and services which
allow to:

- estimate and qualify the past, present
and future climate,

- estimate the vulnerability of economic

activities, environment and society to
climate change,

- And supply elements to undertake
measures of mitigation and adaptation

2nd European Sorghum Congress
SO rg h um Milano, 7 and 8 November 2018



Q
An example of climate services: Olympic Games QQ

Changes in February temperature since 1924

Mean of maximum Black diamonds = olympic games cities
temperature in
February, from all
Olympic cities

e
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2014 ﬁﬁ | |
| Trend in February temperatures (°C) since 1924
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Scott et al. (2018)
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Q
An example of climate services: Olympic Games Q@

Design of 2 indicators to anticipate future potential

1. Probability that mean daily temperature remain below 0°C

2. Probability that snow depth will remain above 30cm, with
or without snow farming

2nd European Sorghum Congress
SO rg h um Milano, 7 and 8 November 2018



Q
An example of climate services: Olympic Games QS)

OQS) Climate Risk
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Climate services for Agriculture: the case of corn

bV
The future of Corn ,.\,‘,_/\,\) —
SV
2 varieties: IR - ‘

Meribel (early) - ey =
dkc7583 (late) : c‘%’\:””‘ 3;“.‘ ,
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Fig. 1. The two studied areas of France,

Caubel et al. (2017)
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Climate services for Agriculture: the case of corn

Changes compared to 1980-2009
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Caubel et al. (2017)
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Climate services for Agriculture: the case of corn

Frequency of days, during grain filling, with maximum temperature > 35°C
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Climate services for Agriculture: the case of corn

Frequency of days, during grain filling, with low soil water

(] 1980-2000 [ 2010-2039 [ 2040-2062 [ 2070-2099
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Concluding remarks

« Climate change
— We've already reached +1°C since ~1850
— Global warming is correlated to anthropogenic emissions of CO,
— Hot temperature extremes, extreme rainfall events increase with
warming
— Changes over continental areas are larger than global mean

« Agriculture

— The imprint of climate change is already visible (large-scale
crops, grapes, fruit trees)

— We can build tools to anticipate what will happen =» climate
services

— Example of corn:
 Earlier sowing dates with warming
It will be possible to grow late season variety in northern France
« But extreme (lethal?) temperatures will be more frequent during grain
filling period
* Number of days with insufficient soil water during grain filling may
double before the end of the 215t century
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