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Supplementary material, A: Plant stress equations
In the SWAT+ model, water stress () is simulated by comparing the potential and actual plant transpiration and calculated using Eq. (1).

Where;  is the maximum plant transpiration on a given day and  is the actual amount of transpiration on a given day or the total plant water uptake for the day. 
The temperature stress is calculated as a function of the daily average air temperature and the optimal temperature required for plant growth (Neitsch et al., 2005). The plant begins to experience stress as the air temperature diverges from the optimal plant temperature for growth. Equations 2, 3, 4 and 5 are used in the model to determine temperature stress.




Where;  is the mean air temperature for the day,  is the plant optimal temperature for growth,  is the plant’s minimum or base temperature for growth.
Both nitrogen and phosphorus stresses (Equations 6 and 7) are computed by comparing actual and optimal plant nitrogen and phosphorus levels respectively. However, unlike the phosphorus stress, the model calculates nitrogen stress for only non-legumes with legumes never allowed to experience nitrogen stress. 


Where;  is the nitrogen stress for a given day,  is the actual mass of nitrogen stored in plant material and  is the optimal mass of nitrogen store in plant material,  is the phosphorus stress for a given day,  is the actual mass of phosphorus stored in plant material and  is the optimal mass of phosphorus store in plant material.
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