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Figure S1 

 

Figure S1 Offline O3 damage (%) to the summertime photosynthesis of sunlit leaves 

in (a-c) June, (d-f) July, and (g-i) August for different O3 damage schemes and 

sensitivities. The area-weighted percentage changes are shown in the lower left 

corner. 
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Figure S2 

 

Figure S2 The same as Fig. S1 but for the changes in photosynthesis of shaded 

leaves. 
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Figure S3 

 

Figure S3 Distribution of CUO (Units: mmol m-2) in China averaged for June-August. 

The area-weighted amount is shown in the lower left corner. 
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Figure S4 

 

Figure S4 Distributions of plant functional types (PFTs) in China. 
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Figure S5 

 

Figure S5 The undamaged fraction by O3 (F) predicted with the S2007 scheme using 

(a, d) high and (b, e) low sensitivities or the (c, f) L2013 scheme. The area-weighted 

percentage changes are shown in the lower left corner. 
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Text S1 

In NOAH-MP, stomatal resistance is calculated separately for sunlit and shaded 

leaves. Therefore, the undamaged fraction F(sunlit/shaded) in S2007 is dependent on the 

sensitivity parameter aPFT and excessive area-based stomatal O3 flux, which is 

calculated as the difference between 𝑓𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) and threshold yPFT : 

𝐹 = 1 − 𝑎𝑃𝐹𝑇 ×𝑚𝑎𝑥{𝑓𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) − 𝑦𝑃𝐹𝑇 , 0}                          (1) 

The stomatal O3 flux 𝑓𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑)is calculated as: 

𝑓𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) =
[𝑂3]

𝑟𝑎+𝑘𝑂3 ∙𝑟𝑠(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑)
                                  (2) 

where rs(sunlit/shaded) represents stomatal resistance (s m-1) for sunlit/shaded leaves. 

For the L2013 scheme, the leaf-level CUO for sunlit and sunshade (mmol m-2) 

over the growing season is calculated as follows: 

𝐶𝑈𝑂(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) = ∑(
[𝑂3]

ra+kO3 ∙𝑟𝑠(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑)
)                            (3) 

𝐹𝑃𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) = 𝑎𝑝 × 𝐶𝑈𝑂(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) + 𝑏𝑝                        (4) 

𝐹𝑐𝑂3(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) = 𝑎𝑐 × 𝐶𝑈𝑂(𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑) + 𝑏𝑐                         (5) 

where FpO3(sunlit/shaded) and FcO3(sunlit/shaded) are the damage ratios of photosynthesis and 

stomatal conductance for sunlit/shaded leaves, respectively.  


