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Microscale model

ҧ𝐶𝑠(𝑡) , ҧ𝐶𝑏(𝑡), ഥ𝐷(𝑡),

𝜎𝐶𝑠
2 (𝑡), 𝜎𝐶𝑏

2 (𝑡), and 

Cov 𝐶𝑠, 𝐶𝑏 (𝑡)

𝐷 = 𝑘𝐿 𝐶𝑠
𝐷 = 𝑘𝑀 𝐶𝑠𝐶𝑏

𝐷 =
𝑘𝑀𝑀𝐶𝑠𝐶𝑏

𝐾𝑀𝑀+𝐶𝑠

𝐷 =
𝑘𝐼𝑀𝑀𝐶𝑠𝐶𝑏

𝐾𝐼𝑀𝑀+𝐶𝑏

Linear
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Microscale model

𝐷 = 𝑘𝐿 𝐶𝑠
𝐷 = 𝑘𝑀𝐶𝑠𝐶𝑏

𝐷 =
𝑘𝑀𝑀 𝐶𝑠𝐶𝑏

𝐾𝑀𝑀+𝐶𝑠

𝐷 =
𝑘𝐼𝑀𝑀𝐶𝑠𝐶𝑏

𝐾𝐼𝑀𝑀+𝐶𝑏

Macroscale model

ഥ𝐷 = ത𝑘𝐿 ҧ𝐶𝑠 + 𝑆𝑂𝑇
ഥ𝐷 = ത𝑘𝑀 ҧ𝐶𝑠 ҧ𝐶𝑏 + 𝑆𝑂𝑇

ഥ𝐷 =
ത𝑘𝑀𝑀

ҧ𝐶𝑠 ҧ𝐶𝑏
ഥ𝐾𝑀𝑀 + ҧ𝐶𝑠

+ 𝑆𝑂𝑇

ഥ𝐷 =
ത𝑘𝐼𝑀𝑀

ҧ𝐶𝑠 ҧ𝐶𝑏
ഥ𝐾𝐼𝑀𝑀 + ҧ𝐶𝑏

+ 𝑆𝑂𝑇

Scale 
transition
theory

Numerical results are 

explained using results 

from analytical upscaling 


