Heat Island and Urban Climate
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Urban climate analysis using MM5

MM 5 (The Fifth-Generation NCAR / Penn State Domaint ]
Mesoscale Model)

Community model provided by NCAR (National Center
for Atmospheric Research). In the early 1970s, various s}
Improvements were added based on the mesoscale

b
model developed by Anthes. Features of MM5 are as
follows.
(1) Introduction of non-hydrostatic pressure model wnf "o
(I1) Various physical options (cloud physics, rainfall, Analysis region
turbulence model, etc.)
(lii) Multi-stage nesting - 2-way nesting possible Mesh spiit
e b e . Mesh split  |Horizontal mesh

(Iv) Create Initial field from observation data etc. NORY width [km]
(V) 4 dimensional assimilation possible Domainl 50x 60 9
(Vi) Available on various platforms Domain2 /8% 87 3

Domain3 99x 120 1




Comparison between static model and
non-hydrostatic model

Analysis date: August 4, 2005 9: 00 ~ 6 0:00 o o .
Analysis model: MM5 ver.2.12 ‘ -

Turbulence model: MRF PBL scheme
Radiation model: Radiation scheme by Dudhia

Initial condition: initial field created from NCEP final

anaIySIS data OA OO.S_TmIS " | jc%ﬂnDistancei’ﬁE A O ._T " jc%ﬂnDistancei’ﬁE A

Dynamical model: Static dynamics model (Hydrostatic; HY model NH model

HY) and Non-hydrostatic model (NH) Velocity / Wind Velocity Vector Vertical Distribution
I . Gys (Domain 1, August 5, 2005, 12:00)

(km) K
2- - ~ ~ - \ Ly b3 Y ( }

NH model HY model NH model

Air temperature (2 m above the ground) - Wind velocity vector
(10 m above the ground) Horizontal distribution Velocity / Wind Velocity Vector Vertical Distribution
(Domain 3, August 5, 2005 12:00) (Domain 3, August 5, 2005 12:00)
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Improvement of MM5
Method of setting ground surface parameters and artificial exhaust heat

Analysis Case: 36 36
35 AR

Case 1: ground surface parameter setting of the MM 5 34
standard, No artifical waste heat (base) 33

34

32

30

Case 2: Use land use data of national land numerical
Information, No artificial exhaust heat (lu)

Temperature
w
o
Temperature

24 - - - - -

Case 3: ground surface parameter setting of the MM 5 27

standard, Integrated artificial waste heat (ah) ° 8 Tirlnze 6 20 2 0 4 8 Tilrje 16 20 24
Otemach Saitama

Case 4: Use land use data of national land numerical

Information, Incorporate artificial exhaust heat (lu + ah)
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Comparison with AMeDAS observations
(Domain 3, August 5, 2005)

6m/s —

Ca
Air temperature (2 m above the ground) - Wind velocity vector (10 m above the ground) Horizontal distribution
(Domain 3, 12: 00 August 6, 2005)




Urban climate analysis model incorporating city
canopy model

. . (1) Reduction of wind speed by bUl'dlng (3) Transmission effect of short
Wind VeIOCIty (2) Increase of turbulence by building wave radiation due to buildings
(6) Reduction of wind speed by vegetation (4) Transmission effect of long wave
(7) Increase of turbulence by vegetation radiation due to buildings
(8) Absorption of radiation by vegetation (5) Sensible and latent heat from the

surface of the building

(9) Decrease of solar
radiation absorption on
ground surface due to
vegetation

Short wave e Long wave e Sensible and Latent y
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A mesoscale model using roughness length (case z 0) Urban canopy model as surface boundary condition
Incorporated mesoscale model (case UC)

Evaluate the thermal environment of the height at which

Modeling nearby buildings, trees, etc. by roughness length
humans are active

value

Since it Is a model focusing on the flow of the upper layer of
the city canopy height, it is impossible to reduce the lattice
division in the vertical direction
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