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(5 J4EHE) (BEE. Isaac Lun SANETILEHEIZEES)

ve = Cy, ‘@ CEBBALRT—ILETIL)

Mixed time scale

1 , time scale of mean velocity gradient

Concept by Nagano & Hattori

|

A harmonic balance of t,
(turbulence time scale) and t, (time
scale of mean velocity gradient)

Average of the rleverse of two alu
value is equartthhe reverse of 1, 52 =S.8S. S :1[a<ui> 4 < J>J
W o2l oy o
e turbulence time scale
(usually used in k-¢ model)
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R8¢ (Isaac Lun) S A DIE LR (20044EE) Modelling
Airflow over Topographic Features Using Revised k-¢

Models |
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Yu Fat Lun, Akashi Mochida, Shuzo Murakami, Hiroshi Yoshino, Taichi
Shirasawa, Numerical simulation of flow over topographic features by
revised k-&¢ models, Journal of Wind Engineering and Industrial
Aerodynamics, 91 (1-2), (2003), 231-245

Yu Fat Lun, Akashi Mochida, Hiroshi Yoshino, Shuzo Murakami, Applicability
of linear type revised k-¢ models to flow over topographic features, Journal
of Wind Engineering and Industrial Aerodynamic, 95 (5), (2007), 371-384
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{75 O SR 5 DRES T D ELER (C,,=1.8)

e Mmeasurement
— Type B model(C,,=1.8)

—_
N
—_
N
—_
N
1
—_
N
—_
N

o Height[m]
o Height[m]
o Height[m]
o Height[m]

0 0.7 1.4 0 0.7 1.4 0 0.7 14 0 0.7 1.4 0 0.7 1.4
U/ Uy U/Uy U/ Uy U/Uy U/Uy

Akashi Mochida, Yuichi Tabata, Tatsuaki Iwata, Hiroshi Yoshino, Examining tree canopy
models for CFD prediction of wind environment at pedestrian level, Journal of Wind
Engineering and Industrial Aerodynamic, 96 (10-11), (2008), 1667-1677
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Two transport equations of the two different drifting snow densities
were solved with two types of settling velocities,
corresponding to the snow particles from sky and those from surface.

(@)= <(D3ky >+ <(Dsurf > (14)

1) snow particles from the sky

Tt M W
| 3 1| s |

(Wig): settling velocity for (@) [M/s]
2) snow particle from the surface
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(Wt +) : settling velocity for (@) [M/s]
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10 Local Climate Zone (LCZ) Built Types

6. Open low-rise

I. Compact high-rise

2. Compact midrise

LT

3. Compact low-rise
Jﬁ’ﬁ
4. Open high-rise

1}

L

5. Open midrise

i

Dense mix of tall buildings to tens of
stories. Few or no trees. Land cover
mostly paved. Concrete, steel, stone,
and glass construction materials.

Dense mix of midrise buildings (3-9
stories). Few or no trees. Land cover
mostly paved. Stone, brick, tile, and

ez 1~31%. compactE 43,

Den

storl LCZ 4~61%. openE 5,

mos
con

BERICERE-FE-EBOZ(T
Ope 75§$_)%)o

teNS UT StUTTES: MUUTTUarcE Ur per vivus
land cover (low plants, scattered
trees). Concrete, steel, stone, and
glass construction materials.

Open arrangement of midrise buildings
(3-9 stories). Abundance of pervious
land cover (low plants, scattered
trees). Concrete, steel, stone, and
glass construction materials.

W v Bl
- nd

25

7. Lightweight low-rise

8. Large low-rise

R

—
e’

-

o

9. Sparsely built

-

h *_2

R I
o

10. Heavy industry

L

U

‘;

Open arrangement of low-rise buildings
(1-3 stories). Abundance of pervious
land cover (low plants, scattered trees).
Wood, brick, stone, tile, and concrete
construction materials.

Dense mix of single-story buildings.

Few or no trees. Land cover mostly

hard-packed. Lightweight construction
materials (e.g., wood, thatch,
corrugated metal).

Open arrangement of large low-rise
buildings (1-3 stories). Few or no
trees. Land cover mostly paved.
Steel, concrete, metal, and stone
construction materials.

Sparse arrangement of small or
medium-sized buildings in a natural
setting. Abundance of pervious land
cover (low plants, scattered trees).

Low-rise and midrise industrial struc-
tures (towers, tanks, stacks). Few or
no trees. Land cover mostly paved

or hard-packed. Metal, steel, and
concrete construction materials.
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A. Dense trees

B. Scattered trees

L I Y
Y
1%' ‘e“ﬁ“

C. Bush, scrub

D. Low plants

y 4

E. Bare rock or paved

7 Local Climate Zone (LCZ) Land Cover Types

Heavily wooded landscape of
deciduous and/or evergreen trees.
Land cover mostly pervious (low
plants). Zone function is natural
forest, tree cultivation, or urban park.

Lightly wooded landscape of
deciduous and/or evergreen trees.
Land cover mostly pervious (low
plants). Zone function is natural
forest, tree cultivation, or urban park.

Open arrangement of bushes, shrubs,
and short, woody trees. Land cover
mostly pervious (bare soil or sand).
Zone function is natural scrubland or
agriculture.

Featureless landscape of grass or
herbaceous plants/crops. Few or
no trees. Zone function is natural
grassland, agriculture, or urban park.

Featureless landscape of rock or
paved cover. Few or no trees or
plants. Zone function is natural desert
(rock) or urban transportation.

F. Bare soil or sand

Featureless landscape of soil or sand
cover. Few or no trees or plants.
Zone function is natural desert or
agriculture.

Large, open water bodies such as seas
and lakes, or small bodies such as
rivers, reservoirs, and lagoons.



Flowchart of WUDAPT Lv.0 method
* WUDAPT Level 0: a workflow of mapping LCZs by machine learning.

Selecting training polygons Landsat 8 satellite
and reference polygons of images of study area

each LCZ type on Google (11 bands)
Earth Pro.

Compact high-rise Q~ /

Compact mld -rise

learning, LCZ typeé
for each location
Bands information of of study area is

LI SBIAEEE Getermined using
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Select Training polygons of each the random forest :
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\VEWIEE information of

CEIQINER satellite data.
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[
[
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(Selecting training polygons again)

Bechtel, et al., Mapping local climate zones for a worldwide database of the form and function of cities. ISPRS Int. J. Geo-Info. 4 (1), 199-219, 2015. 205
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Type in Tokyo and Shanghal, Remote Sensing, 15, 15, 3840, 2023
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Domain A Domain B Domain C
Adaptation to urban warming
Mitigation of global warming Mitigation of UHIs Adaptation to gradual Adaptation to extreme
warming hot weather
Total enerlgy consumption of Net effluent 111eat from urban Acceptable area ratio Risk amplification ratio
HVAC system surfaces

Without countermeasure 96.1[GJI/day] 543.0[GJ/day] 38.6[%] 2.08[-]
Highly reflective building surface 95.3[Gl/day] 525.6[GJ/day] 27.9[%] 2.24[-]
Greening 95.5[GJ/day] 534.9[GJ/day] 45.9[%] 2.09[]
Highly reflective pavement 96.5[GJ/day] 536.5[GJ/day] 17.0[%] 2.21[]
Roadside trees 95.8[GJ/day] 539.0[GJ/day] 63.1[%] 1.54[-]

Saori Yumino, Taiki Uchida, Kiyoshi Sasaki, Hikaru Kobayashi, Akashi Mochida, Total assessment for various
environmentally conscious techniques from three perspectives: Mitigation of global warming, mitigation of UHIs,
and adaptation to urban warming, Sustainable Cities and Society, 19, (2015), 236-249
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Study on the outdoor thermal environment and thermal comfort around campus clusters in subtropical
urban areas, Building and Environment, (52), (2012), 162-170
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_ Zhou Xilin 15:40 pm
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7th of Nov | HH3R FRS fF F AR ST B 1R AL ) S o i & i S A B 1R, W TR
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Technology
an extreme
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From Tohoku to Hunan Xie Yuquan Hunan University 1610 pm
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Influence of land cover and urban morphological properties " -ZHen Hebei University of 15:25 pm
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Part of the progress of urban thermal environment research liqi South China University 15:40 P
at South China University of Technology H-ang of Technology “hem
. . . BEFRILLE 16:40 pm
[
HE SUMMARY Akashi Mochida Tohoku University 17:00 pm
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Moderator: Zhao Lihua ©South China University of Technology ). Xi Tianyu ¢ Northeastern University
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