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Conceptual illustration of the atmospheric physical processes in urban
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Software/tool for generating the geometry and 3D mesh

Google Earth View Geometry

Ocean




Software/tool for generating the geometry and 3D mesh

Geometry
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Tree modelling: trees’ effects on velocity, temperature and Humidity

Energy balance on leaf surface
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Momentum absorption term:
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Manickathana at al, 2018



Physical processes in the land surface model

Leaf and Erell, 2018
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Energy balance of ground surface:
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Tree modelling: Simulation over Queens’s Gate with trees

With Trees No Trees
H=16m, t=33.24min H=16m, t=33.28min




Effect of tree species and distance on urban environment
Temperature in the cross section along Queens’ Gate

Parameters for Trees With space between trees No space between trees
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Effect of tree species and distance on urban environment

Specific humidity in the cross section along Queens’ Gate

With space between trees No space between trees

0.0160 0.0165 0.0170 0.0175 0.0180 0.0185



c;(%p:upledgéé Imu

e |2 Y
"-. "ré‘ AT —

la

tionwith.thetree and land surface processes
| . S




Domain, Mesh and Timestep

~ Domain
- 4.22km X 4.26 Km X 250 m

- Length: Im ~ 80m
Cells: 30,587,132
Points: 5,742,694
Adaptive Mesh:
Velocity 0.2 m/s
Temperature 0.3°C
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imestep
Adaptive timestep (=0.6s)
CFL: 10

_ Run Time:
parallel run with 64 cores
1min simulation needs 18h
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Summary' Processes in the development of Fluidity-Urban model
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Future Work

Self-improvement :
Building surfaces heat fluxes
Multiple reflection of shortwave

Traffic emissions
Validation of water processes

Dr. Jinxi Li @
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