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ΔT in temperate zone 

ΔT caused by deforestation



• Evaluate the performance of  the modified intrinsic biophysical mechanism  (IBPM) theory. 

• Evaluating the ΔTs caused by afforestation. Quantify the contributions of  the composition of 

ΔTs (surface temperature) over the diurnal and seasonal cycles.

• Compare the ΔTs decomposition results obtained with the IBPM and the DTM theory.

Purpose 



Energy balance
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𝑚𝑜𝑑𝑒𝑙(𝑇𝑠 − 𝑇𝑎) =
𝜆0

1 + 𝑓
(𝑅𝑛

∗ − 𝐺)



Daytime

Balance → ෡𝐻

Hourly results → Daily results

N =10

Mean ± SE



Nighttime

Balance → ෡𝐻

Hourly results → Daily results

N =10

Mean ± SE



Daytime

Half hour results



Nighttime

Half hour results



Prognostic calculation
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ln
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𝑘2𝑢
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ln(
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𝑘𝑢∗

Forest Shrub

rr day (60≤DOY≤240) 24.4exp(−0.5LAI) 24.4exp(−0.5LAI)

rr day (DOY<60, DOY>240) 14.9exp(−0.2LAI) 14.9exp(−0.2LAI)

rr night (s m −1) 0.0049DOY2

−1.96DOY+258

0.0011DOY2

−0.6726DOY+172



Daytime

Prognostic model

Half hour results



Nighttime

Prognostic model

Half hour results



DTM model
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Relationship between half-hour calculated ΔTs and observed ΔTs in 

spring according to decomposition temperature  metric (DTM) in 

daytime (a) and nighttime (b). 
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Important of energy balance
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Summary

• a) Calculated ΔTs of the modified IBPM is close to observed ΔTs after considering ΔL↓ and Ta

related term.

• b) The forest has a cooling effect in the daytime and summer night and warming effect in the 
nighttime of other seasons. 

Influence of roughness and Bowen ratio had big seasonal variation.

Influence of radiative and soil heat flux almost kept constant. 

• c) For DTM, some of the component contributions are an order of magnitude greater than 
related term of IBPM.

• d)Energy balance is important for both IBPM and DTM, especially for DTM.
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Hypothesis

Winter                                  -0.8 K                                 +0.1K

Summer                               -0.2 K                                   -1 K

Daytime NighttimeT_forest – T_shrub

Winter                                cooling                                 warming

Summer                             cooling                                   cooling

Daytime NighttimeT_vegetation – T_openland



c1 Vs real



c1 Vs real



c1 Vs e1
Winter day Winter night

Summer day Summer night



Partition （day）



Partition （night）



Thank you!


