Urban Canopy Model¥f
= AT IR S\ TH e 2 2 BREY

MMEED ~ BRI
2017.09.13




(A Ipstitate of | Meteeﬁo.lggy Climbtology i aifﬁauon crea w.gh VAPOR (www vapor “acar. eduj
paﬂ'n” Leibniz Umversxtafﬂa ¥ ey 15.ate|hte *mtiqso eres}Snpt Image; DigltalGIObe '
s o e “ B =, " - ; o “\.'{I S . * . : :

% -
\ ¥
S
Sk
R
=
i\ %

B E TR R B TR S L

P A ey SR A U WRF) BT T TR 1
B o (AL - AEHFERFERET {5 Fd Urban Canopy Model ¥ TR AR E:



gj Hr §THa
TR
o
Z |- - - "
——»
Zr+d |- — — Tw e—\\\—¢ Tg
TG§THG
[ ]

(b) Schematic of the single-layer urban canopy model.

Ta is the air temperature at reference height za, TR
the building roof temperature, TW the building wall
temperature, TG the road temperature, and TS the
temperature defined at Zr+d. H is the sensible heat
exchange at the reference height. Ha is the sensible
heat flux from the canyon space to the atmosphere,
similarly, HW is that from wall to the canyon space,
HG that from road to the canyon space, and HR that
from roof to the atmosphere.
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Radiation of the single-layer urban
canopy model. SD is the direct solar
radiation incident on a horizontal
surface. Iroad is the normalized
road width and hcis the
normalized building height (Iroof +

Iroad =

1). Ishadow is the

normalized shadow length on the

road.

KUSAKA and KIMURA, 2003




43 C (110 deg. F)

65 C (150 deg. F)

(Chuan-Yao Lin, 2015)
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Model version : WRF V3.8.1
Initial time : 2015.06.13 12 UTC
IC and BC : NCEP GFS 0.5°
Forecast time : 36 hours

Data assimilation : No Data assimilation
Landuse : MODIS 15-arc second
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Albedo

Emission 0.88 0.9 (roof) 0.9 (roof)
0.9 (wall) 0.9 (wall)
0.95 (road) 0.95 (road)

Heat Capacity 1.89E6 1.0E6 (roof) 1.0E6 (roof)

[ J m{-3} K{-1}] 1.0E6 (wall) 1.0E6 (wall)
1.4E6 (road) 1.4E6 (road)

Anthropogenic Heat NO 200*W 100*W

[ W m{-2}] (Lin et., 2008)

Anthropogenic Latent NO 25*W 25*W

Heat

[ W m{-2}]

Fraction of the urban 0.95 0.95 0.95

landscape
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Weighting Number (W)
 Anthropogenic Heat (per hour ; 01~24 LST) and
 Anthropogenic Latent Heat (Every half hour ; 00:30~24:00

LST)
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AH200

TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC
Valid at 1506140200 LST

TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC
Valid at 1506140200 LST
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2015.06.14 02:00

CTRL Fest = 06:00-

WUCM Fest = 06:00-

TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC
Valid at 1506140800 LST

TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)
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2015.06.14 08:00

Initial at 15061312 UTC
Valid at 1506140800 LST

CTRL Fest = 12:00-

WUCM Fest = 12:00-

2015.06.14 14:00

TSK ("C)Wind at 10 m (full ticks represent 2.5 ki

Initial at 15061312 UTC
Valid at 1506141400 LST

CTRL Fest = 18:0C

TSK ("C)Wind at 10 m (full ticks represent 2.5 ki

Initial at 15061312 UTC

Valid at 1506141400 LST ~ WUCM Fest = 18:0C
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2015.06.14 20:00

TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC
Valid at 1506142000 LST

CTRL Fest = 24:00-hr
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TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC
Valid at 1506142000 LST

WUCM Fest = 24:00-hr
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T2 ("CYWind at 10 m (full ticks represent 2.5 kt)
Initial at 15061312 UTC

WUCM Fest = 06:00-

CTRL

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 1506140200 LST  WUCM Fest = 06:00-

2015.06.14 08:00

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)
Initial at 15061312 UTC
Valid at 1506140800 LST
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CTRL Fest = 12:00-

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 1506140800 LST  WUCM Fest = 12:00-

)

2015.06.14 14:00

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 1506141400 LST

CTRL Fest = 18:0C

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 1506141400 LST  WUCM Fest = 18:0C

2015.06.14 20:00

T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 150614,

CTRL Fest = 24:00-hr
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T2 ("CYWind at 10 m (full ticks represent 2.5 kt)

Initial at 15061312 UTC
Valid at 1506142000 LST ~ WUCM Fest = 24:00-hr
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2015.06.14
11:00-12:00

Accu. Rainfall{mm)

Initial at 15061312 CTRL Fest = 15-16 hr Initial at 15061312
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12:00 — 13:07

Accu. Rainfall{mm)
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Accu. Rainfall{mm)

WUCM Fst = 16-17 hr

Accu. Rabnfall{mm)
Initial at 15061312 WUCMAH100 Fost = 15-16 hr

Accu. Rainfall{mm)
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Initial at 15061312

WUCM Fst = 17-18 hr

|||||

uuuuuu

B%7_KE 1 4%62-. IMAH100 Fost = 17-18 hr
@

e

2015.06.14
14:00 — 15:00

Accu. Rainfall{mm)

Initial at 15061312 CTRL Fest = 18-19 hr

Accu. Rainfall{mm)

Initial at 15061312 WUCM Fest = 18-19 hr

Accu. Rabnfall{mm)
Initial at 15061312 WUCMAH100 Fost = 18-19 hr
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TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki) TSK ("C)/Wind at 10 m (full ticks represent 2.5 ki)

Initial at 15061312 UTC Initial at 15061312 UTC
Valid at 1506140800 LST CTRL Fest = 12:00-hr Valid at 1506140800 LST  WUCM Fest = 12:00-hr
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