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Diffuse shortwave
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Longwave 
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Reflected shortwave

Reflected / 

Emitted

1. SW radiation entering the atmosphere from global and

extraterrestrial solar radiation (← location, date, time)

2. Divide into direct and diffuse radiation (← cloud fraction)

3. Direct SW (← sunlit/shaded)

𝑆𝑑𝑖𝑟 × 𝑃𝑠𝑢𝑛𝑙𝑖𝑡/𝑠ℎ𝑎𝑑𝑒𝑑

4. Diffuse SW (← SVF)

𝑆𝑑𝑖𝑓 × S𝑉𝐹

5. Leaving (入) SW (← VF)

෍

𝑖=2

𝑛

(𝑆𝑜𝑢𝑡(𝑖) × 𝐹𝑖→1 )

6. Reflected(出) SW (← albedo)

𝑆𝑜𝑢𝑡 = 𝑆𝑖𝑛 × 𝑎
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Direct shortwave
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1. Atmosphere LW 

(← air temperature, water vapor pressure, cloud fraction)

(𝜀𝑠 + (1 − 𝜀𝑠 )𝐹𝑐)𝜎𝑇𝑎
4

2. LW from sky (← SVF)

𝐿𝑠𝑘𝑦 × S𝑉𝐹

3. LW from urban element (← VF)

෍

𝑖=2

𝑛

(𝐿𝑜𝑢𝑡(𝑖) × 𝐹𝑖→1 )

4. Reflected LW (← emissivity)

1 − 𝜀0 𝐿𝑖𝑛

5. Emitted LW (← emissivity, surface temperature)

𝜎𝜀0 𝑇𝑠
4
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Scenario 1: small trees Scenario 2: big trees
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Scenario 2 – Base scenario
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Scenario 1 – Base scenario
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1

2𝜋
𝑦 − 𝜂 𝑥2 + 𝜉2

1
2 tan−1 𝐾 −

1

4
𝑥2 + 𝜉2 1 − 𝐾2 ln 𝑥2 + 𝜉2 1 + 𝐾2

Buck, A. L. (1981)

Perpendicular plane
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σ𝑙=1
2 σ𝑘=1
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𝐺 =
1
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𝑦 − 𝜂 𝑥 − 𝜉 2 + 𝑧2 1/2 tan−1
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(𝑥−𝜉)2+𝑧2 1/2
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Buck, A. L. (1996)

Perpendicular plane (common edge)
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