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Review of Canopy temperature and heat stress are increased by compound high air
temperature and water stress, and reduced by irrigation – A modeling analysis by Xiangyu Luan, Giulia Vico as submitted to HESSD
The manuscript submitted by Luan and Vico investigates a relevant topic and does
so using a newly developed mechanistic model that allows to develop a better understanding in the processes and feedbacks that determine the coupled impact of water
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and heat stress in irrigated crops. Irrigation can alleviate water stress but can also
lower the maximum canopy temperature and period of heat stress experienced during
heat waves.
The manuscript focuses on presenting the model and benchmarks its performance in
a case study for wheat. Along with the manuscript comes an excellent and extensive model description included in the supplemental material. I advise the authors to
eventually publish their full model and code in a citable open source repository.
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I commend the authors for focusing on transparency and simplicity, for instance in
defining the crop and phenology stage specific threshold temperatures that would trigger damage from heat stress. The authors explicitly consider the stochastic effects of
temperature and precipitation. While I appreciate the illustration of the model in the
case for a hypothetical wheat crop, I do look forward to further scrutiny of the model
against data from field experiments. A next challenge will be to untangle the net effects
on biomass and yield. By lowering temperature, irrigation is also delaying harvesting
and thus allowing for a longer grain filling period. The research also has implications
for water management in spelling out the relative benefits and limitations of irrigation
used specifically for cooling during heat waves. This was lacking previously (e.g. Van
der Velde et al., 2009).
One point of clarification needs to be made with regard to soil water balance and effective rooting depth. Research has shown that deeper rooting vegetation and thus
access to soil moisture can lead to contrasting responses of vegetation and canopy
temperature to heatwaves (e.g. see work of Teuling et al., 2010, but also Zaitchik et al.,
2007). Have you done sensitively test of your model with respect to effective rooting
depth parameter (now 0.3 m)? While not necessary to consider for this manuscript,
you may detail this a bit further by referring to your previous work.
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