What will be the consequences of climate change on soft wheat in Normandy (France) in 2050-2100 ?
Prospective impact study based on ALADIN-Climate model
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1. Introduction 3. Method : bioclimatic approach
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France is the fifth largest producer worldwide of soft wheat. Every year over 35 million tons of wheat are Fig.4 Soft wheat cycle: growth stages (Zadocks scale) Phenology is simulated using the concept of degree days (base 0°C) with an associated 11h photoperiodic
harvested (average 2011-2017, data from France AgriMer) on the territory. Hence, the cereal sector occupies a EET cers. IR St <longatir criterion for the beginning of the stem elongation. The occurrence of climatic hazards is linked to the
key place in the French agricultural economy. Normandy makes a significant contribution to this outcome with 3,6 S R R D N T phenological stages of the plant (fig. 4): water deficit (entire cycle), thermal exhaustion (scalding day : 25°C),
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However, because of its high dependence on atmospheric conditions, wheat production is vulnerable to climate Meolsis elongation ; Gate, 1995). Fig.5 Evolution of phenoclimatic indicators by 2050 and 2100 in
. . . . . . 44 A e L T deed. th h d ble t t to th Caen and Evreux for three RCP scenarios
change. Since the mid-1990s, a stagnation of yield has already been observed. According to the agronomists, Node2 =~ - Indeed, those hazards are able to generate consequences to the A, Waterdefct fo  sll ith wate capacy o Wter defict orasfl with water capacty
. . . . . . . . . . it . . . . 350 mm of 20|0 mm in Caen (errtire cycle)* 350 mm of 200| mm in Evreux (elntire cycle)*
climate change is responsible for that : Water deficit during stem elongation and scalding days during grain filling 30 agricultural yield. Studying the effect of climate on crops by o205 | 207200 | 20712100 62005 | 20012050 | 20712100
(Gate, 2009 ; Brisson et al., 2010). | ] taking into account phenology (Holzkamper et al., 2013) and its ™™ f f ’ ’
_interannual variability is more precise than agroclimatic
Fig.1 Location of study areas with their ombrothermal diagram and distribution of Study areas ? indicators for invariant dates (Caubel ot aI., 2015) The elements mm . . . .
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- o sl 40 mm r— 20 2 E - o ° ° ° . ° ° water reserve (Thornthwaite and Mather, 1955).Here only the case of deep soils is presented. South of Caen and Evreux there are thin soils.
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L e auen ) occupies more than 50% of the | In the reference period the physiological maturity of wheat occurs at the end of j j -
\ & 5 § mlk agricultural land (fig.1 ): July, which corresponds to harvests in early August. In the context of a | . | .
\ N 7 Share of soft wheat area in . . . 20] d : : 20 I
\1@ s : Utiisated Agricultural and pronounced climate change, along with unchanged sowing dates by 2050 and | 5 5 . | [ :
( L %-5% ° l 1 I ] ] 15 ] _ 15|
S e \ 7 o Caen plaine which is under the 2100, the increase in temperatures would lead to shorten the crop cycle, and , s s Y .
e T EEEE = : o5 influence of an  oceanic T oo | | ? gl
. 5 e B 115 % 20% . hence to a date shift in the plant phenology. In the short term, physiological ;) ; ; . =k
) S B TR b 75 0% cllmoate. . maturity would show up in mid-July for the three scenarios, which corresponds o 5 5 0 T
AUl = B 120 % - 35 %) (11,2 °C; 740 mm rainfalls; 32 frost days and 23 . _ .
H___ﬁi N 1k 4 = e T B 155 % - 20 %] hot days on climate normal 1981-2010) to a tWO—WeekS CyC|e redUCt|On. In the |Ong term’ W|th the RCP 4.5 Scenar|0’ 0] E. Numberoflvernalization da\'/s in Caen (tillering) 0, F. Numberof\liernalization dayslin Evreux (tillering)
A : 1 T maturity would occur at the beginning of July and at the end of June for the ) il gl A IO B Sl Mt
e AP | P | * Evreux plaine where climate is | ='
B E i, e N = o . P . b (e warmest scenario. So in 2100 the wheat harvest could take place at the g g
g om| LA DRE[sc | — mesharea(2500ha] slightly more continental. i E A A RS RS beginning of Jul i % . =
- N L b (10,8 °C ; 605 mm rainfalls; 52 frost days and 33 st on 02 AUBLSI 2019 picture Beavias, 2019 5 5 Y- ") =0}
P S S W— hot days on climate normal 1981-2010) What will be the consequences ? o . i o) x.
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Consequently, there would be a shorter overlap between the end of the crop cycle and the summer period, usually f f - j .
2. Climate context : observation and proiection characterized by heat waves and water stress events which are expected to occur more often. Thus, high temperature | 6. Solar adiation in Cacn | 1. Sotar radiation n Evreux
® ° . . . . . L4000 cal/erm? (begining stem elongation- node 2) 14000 cal/em? (be inlin stem elon aFion- node 2)
proj triggered scalding wouldn’t be observed as much as expected and the cumulated water limitation would be also lower / e ’ T
1976-2005:  2021-2050 2071-2100 12000 cal/erm? 1976—20055 2021—20505 2071-2100
Fig.2 Evolution of the average annual temperature from 1950 to 2018 based on Caen-Carpiquet (fig.5.A,B,C,D). The impact on grain filling would be no heavier than at present. However, because of this precocity, =< g . Ly ,
: : (weather station) data and CNRM-2014 data (ALADIN model) for a historical scenario (past period) . . . . . . . 10000 cal/cm? o 10000 calfem? : .
Norman.dy cllma.te. IS favourable. to wheat m and three RCP scenarios (future period) for Caen emerging consequences might be expected regarding deleterious effects of lower temperatures during meiosis (tab.1), and | i 5 i
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