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Fig.3  Future land use changes by 2050 under 
future climates and RAPs  
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In this  study, we first examine how historical climate and weather conditions 
affect agricultural land use shares using a Fractional Multinomial Logit 
(FMLOGIT) model, then predict land use shares under future climates from 
14 Global Climate Model (GCM) projections for two emission scenarios 
(RCP4.5 and RCP8.5)  and three Representative Agricultural Pathways (RAPs). 
Five land use activities are considered in the FMLOGIT model, including 
cropland, conservation land, pastureland, rangeland and woodland.  

Here are some summaries: (1) Both long-term climate and short-run weather 
variables are important when making land use decisions (see the table 
below);(2) There is a nonlinear relationship between total precipitation 
(short-run and long-run) and agricultural land uses, suggesting a certain 
amount of precipitation is beneficial for crop growth but is harmful when it is 
beyond a certain threshold ( see Fig.1); (3) Cropland and pastureland shares 
are increasing with declines in rangeland and conservation land shares at the 
early period under future climates. However, as changes in climate become 
more significant, cropland share increases more while pastureland increases 
less as time goes by (see Fig.2 ); (4)Changes in future agricultural land use 
vary under different RAPs (see Fig.3);(5) Competitions among agricultural 
land uses under RCP8.5 are more spread out due to larger variation of 
changes in temperature and precipitation (Fig.2 & Fig.3) 

This presentation was given at REACCH 2014 Annual Meeting.  This handout and supplemental video are available at 
reacchpna.org. Funded through Award # 2011-68002-30191 from the USDA National Institute for Food and Agriculture.  
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Fig. 1 Impacts of total precipitation on 
agricultural land uses  

Fig.2  Future land use changes under future 
climates 


