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Scientific context

Temperature warming and stationarity break

Context & issues Material & methods Results Conclusion

Brulebois et al., 2015.

• Stationarity break for Tmin and Tmax in France in 1987/1988

• No shift or significant trend in the yearly amount of rainfall

Seasonality

• Spring is the most impacted season
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Scientific context

Yields stagnation

Context & issues Material & methods Results Conclusion

Data source: AGRESTE. Brisson et al., 2010.

Schauberger et al., 2018.

• Yields stagnation since ~ 1990 in France

• Wheat particularly impacted

• Several causes identified, including climate change
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Scientific context

Yields stagnation

Context & issues Material & methods Results Conclusion

Data source: AGRESTE. Brisson et al., 2010.

Schauberger et al., 2018.

• Yields stagnation since ~ 1990 in France

• Wheat particularly impacted

• Several causes indentified, including climate change

How abrupt changes in climate hazard impact soil water balance over winter 

bread wheat fields?
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Study area and methodological approach

Context & issues Material & methods Results Conclusion

Water balance 
modeling over 
winter bread

wheat

Study of climate
hazard evolution

linked to water cycle 
regarding 87/88 shift

Application of 
vulnerability 
thresholds

Study of agro-
climatic risk 

evolution regarding 
87/88 shift

Safran-Isba-Modcou (SIM) grid points on which at least 10% of
the area is covered by winter bread wheat crops.

Pedologic and 
phenologic

characteristics
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Data and water balance model

Winter bread wheat

Context & issues Material & methods Results Conclusion

Relative 

extractible water

(value between 1: 

full and 0: empty)

Runoff

Liquid 

precipitation 

(SIM, Météo 
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Surface and deep 

water supply 

(GISSol, INRAE) Maximal 

EvapoTranspiration

(MET)

Growing degree 

days model

computing beginning 

date of each growing 

state (Gate, 1995)

Potential 

EvapoTranspiration 

(PET) (SIM, Météo 

France)

Kc corresponding 

to each growth 

stage (Beauvais, 

2021)

Simplified 2-

reservoir water 
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(Jaquart & 

Choisnel, 1995)
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Temporal evolution of climatic variables linked to water cycle

The role of evapotranspiration in the increase of water stress

Context & issues Material & methods Results Conclusion

• Increase of

water

stress at

the annual

scale

• Seasonal

disparities

Year Spring Summer



01/07/2022 8CCW 2022

Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

Zone 1

1

2

3 4 5

6
• Spatial disparities in the pattern of evolution

of water balance

• Apparition of hydric stress post-shift, longer

and more intense event
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Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

Zone 4

1

2

3 4 5

6
• Offset in water balance daily mean cycle

regarding the 87/88 shift

• Longer event of hydric stress
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Evolution of water balance of winter bread wheat

Spatial

Context & issues Material & methods Results Conclusion

Yearly differences of number of days under hydric stress (post-shift -
pre-shift) on winter bread wheat fields

• Increase in number of days under

hydric stress regarding the 87/88

shift over almost the entire territory

at the annual scale

• North and Northeast of France

particularly impacted: apparition of

hydric stress after 87/88 shift

Year
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Evolution of water balance of winter bread wheat

Spatial

Context & issues Material & methods Results Conclusion

Seasonal differences of number of days under hydric stress (post-shift - pre-shift) on winter bread wheat fields

Spring Summer
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Conclusion

Modification of agro-climatic risk and impact on agricultural insurance performance

Results of MultiRisques Climatiques (MRC) insurance in France.

Létendart & Lelièvre, 2019.

Context & issues Material & methods Results Conclusion

• Impact of abrupt shift in air temperature

on water stress and water balance

• Modification of length and intensity of

hydric stress sequences over main winter

bread wheat production basin

• Spatial disparities in modification of

agro-climatic risk

• Possible impact on yields and ultimately

on loss ratio of MRC insurance
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Context & issues Material & methods Results Conclusion

Annexes
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Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

Zone 2

1

2

3 4 5

6

• notes
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Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

Zone 3

1

2

3 4 5

6

• notes
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Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

Zone 5

1

2

3 4 5

6
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Evolution of water balance of winter bread wheat

Temporal

Context & issues Material & methods Results Conclusion

Main winter bread wheat production area

• notes

Zone 6
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