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Table S1. Notation used in Table S2 and Table S3. 

Parameter Description 

α𝑖 Effective surface albedo (–) 

ϵ𝑖 Effective surface emissivity (–) 

𝑎0,𝑤𝑑,𝑤𝑒  Parameter defining the base 𝑄𝐹 per capita (W m-2 (capita-1 ha-1)-1) 

𝑎1,𝑤𝑑,𝑤𝑒 Parameter defining the base CDD per capita (W m-2 (capita-1 ha-1)-1) 

𝑎2,𝑤𝑑,𝑤𝑒  Parameter defining the base HDD per capita (W m-2 K-1 (capita-1 ha-1) -1 

𝑏 Empirical coefficient in the calculation of drainage (–) 

𝐼𝑟𝑟𝐹𝑟𝑖 Fraction of irrigated surface 𝑖 (–) 

𝑏0𝑎,1𝑎,2𝑎 Parameters for automatic irrigation (mm, mm K-1, mm d-1) 

𝑏0𝑚,1𝑚,2𝑚 Parameters for manual irrigation (mm, mm K-1, mm d-1) 

𝐶𝑖 Interception state of 𝑖th surface (mm) 

𝐶𝑠𝑜𝑖𝑙,𝑖 Soil water storage (mm) 

𝐶𝑚𝑖𝑛
𝑅  Minimum retention capacity (mm) 

𝐶𝑚𝑎𝑥
𝑅  Maximum retention capacity (mm) 

𝐷0,𝑖 Drainage rate (mm) 

𝐷𝑎𝑦𝑠𝑆𝑖𝑛𝑐𝑒𝑅𝑎𝑖𝑛 Days since rain before the simulation period (–) 

𝐼𝑤 Additional water to water surface type (mm) 

𝑟𝑒𝑠𝑐𝑎𝑝 Surface water capacity in LUMPS (mm) 

𝑟𝑒𝑠𝑑𝑟𝑎𝑖𝑛 Drainage rate of water bucket in LUMPS (mm h-1) 

𝑅𝐶 Limit when surface is totally covered with water in LUMPS (mm) 

𝑆𝑝𝑖𝑝𝑒 Maximum depth capacity of pipes (mm) 

𝑇𝑠𝑡𝑒𝑝 Time step for water balance calculation (s) 

 

 

Table S2. Overall model parameter values used in model runs in Beijing (Kokkonen et 

al. 2019). See Table S1 for parameter description. 

Parameter Value Parameter Value 

𝑎0,𝑤𝑑,𝑤𝑒 0.308 (W m-2 (capita-1 ha-1)-1) 𝐶𝑚𝑖𝑛
𝑅  0.05 mm 

𝑎1,𝑤𝑑,𝑤𝑒 0.0099 (W m-2 (capita-1 ha-1)-1) 𝐶𝑚𝑎𝑥
𝑅  0.2 mm 

𝑎3,𝑤𝑑,𝑤𝑒 0.0102 (W m-2 (capita-1 ha-1)-1) 𝐷𝑎𝑦𝑠𝑆𝑖𝑛𝑐𝑒𝑅𝑎𝑖𝑛 28 

𝑏0,𝑎 -19.19 mm 𝐼𝑤 0 mm 

𝑏1,𝑎 2.22 mm K-1 𝑟𝑒𝑠𝑐𝑎𝑝 10 mm 

𝑏2,𝑎 0.78 mm d-1 𝑟𝑒𝑠𝑑𝑟𝑎𝑖𝑛 0.25 mm h-1 

𝑏0,𝑚 -5.76 mm 𝑅𝐶 1.0 mm 

𝑏1,𝑚 0.67 mm K-1 𝑆𝑝𝑖𝑝𝑒 100 mm 

𝑏2,𝑚 0.24 mm d-1 𝑇𝑠𝑡𝑒𝑝 300 s 
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Table S3. Model parameters used in SUEWS for different surfaces: buildings (Bldgs), 

paved surface (Paved), evergreen tree/shrub (Everg), deciduous tree/shrub (Dec), grass, 

and water (Kokkonen et al. 2019). Initial conditions assume there is no snow on the 

ground. See Table S1 for parameter description. 

 Unit Bldgs Paved Everg Dec Grass Water 

𝐷0,𝑖 mm 10 10 0.013 0.013 10 – 

𝑏 – 3 3 1.71 1.71 0.013 – 

α𝑖 – 0.15 0.12 0.1 0.16 0.19 0.1 

ϵ𝑖 – 0.95 0.91 0.98 0.98 0.93 0.95 

𝐼𝑟𝑟𝐹𝑟𝑖 – 0 0 0.31 0.31 0.7 – 
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