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Irrigated areas have increased, faster than the growth of the world population, from around 0.63
million km? at the start of the 20th century to 3.1 million km? of land in 2005, that is five times of
area in 1900 (0.6 million km?). Irrigation is one of the land management practices with the largest
biogeochemical and biogeophysical effects on climate. However, incorporating land management
factors (including irrigation) into most of the stateloflthelart climate models under the Coupled
Model Intercomparison Project, Phase 6 (CMIP6) coordinated by the World Climate Research
Programme (WCRP) is still overlooked. To our best knowledge, three models, however, take into
accountirrigation activities: namely NorESM20LM, GISSOE20H, and CESM2. The overall objective of
the study is to investigate the role of irrigation on climate change at the global scale by looking at
temporal trends of Essential Climate variables (ECVs) that characterize the Earth's climate
(Evapotranspiration, leaf area index, precipitation, soil moisture, radiation, and air temperature)
over the last 115 years (i.e. 1900-2014). Within this investigation, we compared models with
irrigation vs. models without irrigation using 20 models from different CMIP6 experiments:
coupled land-atmosphere amip (observed sea surface temperatures and sea ice concentrations),
coupled land-atmosphere-ocean historical simulation, and offline land-hist (land only simulations).
Temporal trends over the 1900-2014 period were computed then spatially binned by the "FAO
Global Map of Irrigation Areas", which represents area equipped for irrigation expressed as
percentage of total area around the year 2005. For the three CMIP6 experiments, the three models
with irrigation switched on showed similar and distinguished behavior from all other models with
irrigation switched off over intensively irrigated areas: mean annual evapotranspiration and soil
moisture increased over time (positive trends vs. negative or no trends for all other none-irrigation
models). This increase in evapotranspiration over time was reflected in the negative trends (i.e.
cooling) of annual maximum air temperature for the irrigation models vs. positive trends for most
of the none-irrigation models. The ET temporal positive trends over intensively irrigated areas
were detected and confirmed by four different satellite-based ET products. The consistent results
among the three experiments and confirmed by different satellite data imply the importance of
incorporating anthropogenic factors in the next generation of climate models.
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