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Modelisation of LGP

by 

Multiple Linear Regression

Introduction of future climatic data in the LGP 
model and calculation of LGP evolution

(modelled future LGP – modelled past LGP) in 
the 61 sites then in all lands of same latitude.

Modelisation of daily

temperatures

Calculation of sums

of daily average

temperature since

1st of February

Foreseen date of 
grass turnout and its

evolution

Calculation of monthly

PET by Thornthwaite’s

and Hardgreaves’ 

formulas

Calculation of 

seasonal water

balances and 

their evolutions

Descriptors

of current

climate

Relation between

observated and modeled

LGP (R²=0,87)

Incidences on opportunities

to cultivate maize (Spring

and Summer conditions)

Incidence on grazing period length: 

opportunities to extend it

Worldclim data
BIO1 = Annual Mean Temperature
BIO2 = Mean Diurnal Range (Mean of monthly 
(max temp - min temp))
BIO3 = Isothermality (BIO2/BIO7) (* 100)
BIO4 = Temperature Seasonality (standard deviation *100)
BIO5 = Max Temperature of Warmest Month
BIO6 = Min Temperature of Coldest Month
BIO7 = Temperature Annual Range (BIO5-BIO6)
BIO8 = Mean Temperature of Wettest Quarter
BIO9 = Mean Temperature of Driest Quarter
BIO10 = Mean Temperature of Warmest Quarter

Historical LGP 

proposed by 

the FAO, for 61 

sites

BIO11 = Mean Temperature of Coldest Quarter
BIO12 = Annual Precipitation
BIO13 = Precipitation of Wettest Month
BIO14 = Precipitation of Driest Month
BIO15 = Precipitation Seasonality (Coefficient of Variation)
BIO16 = Precipitation of Wettest Quarter
BIO17 = Precipitation of Driest Quarter
BIO18 = Precipitation of Warmest Quarter
BIO19 = Precipitation of Coldest Quarter

12 monthly minimal  temperature
12 monthly maximal temperature
12 monthly rainfall

Figure 1: Cluster 

analysis for 34 

sites in Europe, 

based on 

evolutions

of LGP and 

seasonal 

temperatures, 

precipitations 

and PET.

Figure 2: LGP increasing (number 

of days period 2041-2060  –

number of days period 1950-2000)

Data

Results

According to RCP 8.5 and the CNRM

climatic model, large lowlands of Central

Europe, from Rhine to Dniepr basin, seem

to benefit from climate change with better

prospects for grass and silage maize

cultivation and growth. As a result a

synergy exists between milk production

development dynamics and climate

evolution. With summer water balance

getting worse, evolution seems to be less

favourable in Western and South-Western

France.

Conclusion

Modelled consequences of climate change on fodder production

in selected milk-exporting countries

CNIEL, The French dairy interbranch organization, is currently funding a study named “Climalait” with an international focus, exploring the possible evolution of the climatic conditions in areas active in

the world dairy market. This prospective study is based on the WorldClim data from the CNRM (RCP 8.5) and the LGP (Length Growing Period) proposed by the FAO. Several agricultural and climatic

indicators were calculated for these areas, both on past periods (1950-2000) and for the future (2041-2060). The evolution of the LGP is estimated by a statistical model based on WorldClim data.

Evolutions of the various indicators and of the LGP put areas with similar potential climatic futures regarding forage production to the fore.
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