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Impact of Irrigation on Climate
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Abstract ; Irrigation is one of the most important land management techniques used to grow crops in dry areas and increase
food production. The use of agricultural irrigation has grown rapidly over the past 200 years. In theory, an agricultural
irrigation system can impact climate in several ways, both directly and indirectly. Excessive evapotranspiration ( ET)
resulting from irrigation in an agricultural system increases water vapor in the atmosphere. Water vapor is the most dominant
greenhouse gas, and it amplifies the warming effect of increased atmospheric levels of carbon dioxide. This is regarded as a
positive feedback in our climate system. Some reports have linked water vapor to changes in convection and precipitation
patterns. ET also brings about changes in the land surface energy partition, and it cools the land surface and reduces the
near-surface air temperature. Irrigation also increases soil moisture, which can modify the radiative properties of the soil
(such as its albedo) , control the partitioning of the heat flux, impact land surface processes, and influence the regional
climate system. The tremendous increase in irrigated areas and the potential impact of irrigation on climate may have
contributed to the formation of the current climate system, and it has the potential to influence our future climate system as
well. Hence, it is important to explore the impact of irrigation on the near-surface climate. Such information can improve our
understanding of how human activities affect climate. It can also be used to guide policies aimed at mitigating or adapting to

climate change, and it can help build a precise model to project the future impact of irrigation on climate systems and
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irrigation requirements under future scenarios. As a result, researchers from all over the world have been focusing more
attention on the impacts of irrigation on climate. So far, there have been a number of reports on the impact of irrigation on
near-surface air temperature, energy fluxes, groundwater, water vapor, and precipitation based on climate observations and
modeling studies. This paper reviewed the published studies on the impact of irrigation on climate, summarized the methods
used by previous researchers, identified the shortcomings of current studies and the challenges of studying the impact of
irrigation on climate, and finally we made suggestions regarding the directions of future research. First, a comprehensive
evaluation method needs to be developed in which evidence from both observational studies ( remote sensing and
meteorological measurement ) and modeling studies can validate each other. Second, remote sensing observation is a
promising tool since it can provide land parameter information on a large scale, including soil moisture, albedo, land
surface temperature, vegetation cover, and so on. It could be a valid method to determine the impact of irrigation on the
local surface climate, especially in those regions where direct observations are limited or obscured by other factors, such as
urbanization. Third, to avoid overestimating or underestimating the impact of irrigation, the modeling study should reflect
reality as much as possible, taking into account such factors as irrigation patterns ( spray irrigation, flood irrigation, or drop
irrigation) , rate, location, and time. Combining a crop growth model with a climate model could be a promising solution.
Fourth, simulating the impact of irrigation on climate by using multiple-model ensembles can eliminate the uncertainties in
the simulation results obtained from a simulation that uses only one model. Fifth, the interaction between irrigation and

climate needs to be explored in future research.

Key Words: agricultural irrigation; climate impact; regional scale; global scale
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