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2.1.�The basic structure of the green roof GIS web tool 
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2.2.�Detailed simulations of green roofs 
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Number of configurations and Parameter Description 

7 cases: Location/climate 
Dense and important Chinese cities from all the five major climate zones of China are 

covered: Ningbo, Beijing, Shanghai, Guangzhou, Xian, Harbin, Sanya.  

2 cases: Seasons 
3 typical cold and hot days were used from each climate to assess the effect of green 

roofs during peak heating and cooling seasons respectively. 

2 cases: External glazing types 
Typical glazing was used, i.e. a single clear 3mm and a double glazing for which two 

clear 3mm layers are separated by an air filled 13mm gap. 

3 cases: External wall insulation levels 

(where applicable, insulation was applied 

externally) 

- Uninsulated concrete call (thermal transmittance U-value of 2.83 W/m
2
K),  

- medium-insulated concrete wall (25mm insulation, U-value: 0.83 W/m
2
K),  

- heavily-insulated concrete wall (75mm insulation, U-value: 0.35 W/m
2
K). 

2 cases: Roof insulation levels (excluding 

green roof layers) 

- Uninsulated concrete roof (thermal transmittance U-value of 4.09 W/m
2
K),  

- heavily insulated concrete roof (100mm of insulation, U-value of 0.28 W/m
2
K). 

1+1 = 2 cases: Green roof application Yes, No  

3 cases: Soil thickness (green roof) 10 cm, 35 cm and 70 cm 

4 cases: Soil conditions (green roof) 

Soil with the following thermal properties: 

- thermal conductivity 0.5 W/mK, Density 500 kg/m
3
, Specific heat 1460 J/kgK. For the 

purposes of this paper, this type of soil will be called “Dry”, 

- thermal conductivity 1.5 W/mK, Density 900 kg/m
3
, Specific heat 2040 J/kgK.  For the 

purposes of this paper, this type of soil will be called “Wet” following the 

recommendation in the EnergyPlus code with regard to the relationship of thermal 

properties of dry and wet soils. 

In addition the following irrigation schedule was applied to both of the above types of 

soil: high levels of irrigation (0.1m/minute), daily: 07.00am to 17.00pm. 

3 cases: Vegetation density  Green roof plant layer: Leaf Area Index (LAI) of 0.1, 1 and 5 

2 cases: Minimum stomatal resistance 180 s/m and 300 s/m 

Number of models without green roof: 7*2*2*3*2*1 = 168  

Number of models with green roofs: 7*2*2*3*2*1*3*4*3*2 = 12096                           Total number of models: 168 + 12096 = 12264 
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