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Analyzing elements concentration of roadside air pollution in Osaka city with biomonitoring
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This study aims to establish a method for estimating air pollution using biomonitoring and to measure

roadside air pollution in Osaka city. The study uses gingko leaves as biomonitor because the gingko trees

are widely used as a roadside tree in Osaka city. They were collected 3 times per year (May, July and October)

in 12 sites along the roadside. Particles on the leaves were collected on filters. Then their chemical

composition were analyzed by PIXE (Particle Induced X-ray Emission) analysis, and compared existing

profile data. As a result, the chemical composition mostly corresponded to the profile data of road dust,

brake dust and automobile exhaust gas.

IZC&IZ

AHIZBNTIX, BEIHEOPER T AL > TREED
ZUERRINE CREUGIEIRE D RIS 72 D 030,
A A CI RS E R0 B B e 2 E RS KI5
YUBREE 2 E LTV A 2, 2B ORIERITETORNE
FHEFE L QWD Tz, INEICET 5 /T
I BB AR T CUOVRWATEEMEN B 5, 2T,
EREEESHIR O R 7 ) —= 0 VP FRiEL LT, fii5IC%
RBIEZEITY T EWFRERANA AE=H U I EH &
NTWD Y, R FET=F Y 7 LT, BIARDEEHE L
TWBRI DI Z T LIRS 21T 5 TIETH
5, & T TAMFFE TR, KK O FELEREE C o AR,
RO OINEIAER SN TN DA T 3 7 OBEE x5
EL A AE=H Y T ERACT, EILAHE LR -0
TEHEILE BT L, 7 ORIF-DORAJUZ OV TELE LT,

1. EEBRAZE

11N AT 2 —DFEIR

AIFFEDONA A= F—ITL A F a3 VEBR LT, A
FavEBNLCEBE LT, 4 F 3 VIEKKRTHES
g2 <RERF SV TR D | FEOBI LT o722

L KIERTH Y 1 FERITETOENANED D 2720,
EFER DD TN T N LR ERET BN D,

1. 2 $REHh s DR

AMIFZETIIRBRTTED 12 HisS (B 5 #us, 57
\ZOf 7 #LR) ERIEAR, KIROKFEOAEE 14 #m05
A F a UDOELEFLE LT~ Fig 1 IZEBHS OHIX 27~
Fig. 1 ™ Al 235 AB 2MEEEAS T, Bl 2> BT 237212 40/h
Thbd, B, BHellbih e bICHBEORBREN %
. FORTHHRITHOMO B6, BT H ST RO AL
ENZ0 Y, BEARICET 2 BBHLSITE RO TIE
724 FHUTVER NS 100mFRE, KB AT 200m R
JEHEN TR Y . HENEIC XD KREIEYOFEN L))
RNEEZBNDOHETH D,

Z LT, ERLOHENG BRBOHE R EOIHEITE
L TWARWIEZZHENS 1 H 7 IcHE 108, 23
IO,



A-44

PAC SRR B

/ L 120 S\ &
/ e |

\\ Sty \

X ﬂ)ﬂ’ Osaka'urfﬂ<er5|ty L ,
NG RSITE —
\\\/ \l‘ 04/,—__/;
“\ SEXPressway e -l?x/ ——

\ A2 "\ﬂ ka o
2834 |
o P 2
!,.»m:;v-: =) Osaka Clt }f‘/ / Al’ =
- 4 B\Z’ XEE__‘ | \ "
e/ \\NIM'ARL Al —T“—"‘\"v _____
_\o‘(\é Y \Bﬁi_ [_‘Ar ‘w ‘|.{ :’
o 43,:5’“'1-‘1;&.,@_% | | M
S 1 [ T——————i
& // }\ ! /) ‘ I 7/ / I f
® i A\ 3 |
an'v:m o (o) \ ‘j ;"n!m_} ‘«’
n | x5 |
)flgiﬂaﬂ \\ J 7 7 "\‘( £ |
\»57/ e
3 & J /0 [t : E{ Hiranosg
S\I\JMINOE WARD I /K % |/ \\‘\‘
R gesksrany é/ e —
\ B2 IR ,7/ il [AETER T SRR
——_, L 7Y Il (Nogaipark |G
N Eeg = Q //® ,I || \
km

01 2 - 6 8

Fig.1 Locations of sampling sites of gingko leaves

1. 3 ZED#ERA
BEDER AT 72 H % Table. 1 (77,
Table.1 Date of collection of ginkgo leaves

Spring Summer Fall
2015 5/14 7/31 10/6
2016 5/12 7/29 10/11
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dip 10 piecies of leaves in 100% ethanol,
and shed ultrasonic vibration for 5 minutes

measure filter's mass

| filter solution and sucking ‘

measure leaf area
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‘ PIXE analyze ‘

Fig.2 Procedure of sample preparation for PIXE analysis
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Fig.3 Seasonal variation in composition ratio of Si (a), Na (b), Cl (c), Mn (d) and Zn (e)
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Analysis of the environmental fate of radiocesium adsorbed to soil particles in the Abukuma

river basin using hydrological/water quality model
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To evaluate the environmental fate of radiocesium, it is necessary to predict transport of soil particles in rainfall-runoff

process. The behaviors of radiocesium adsorbed to eroded soil particles in the Abukuma river basin, located 30-100 km

west of Fukushima Daiichi Nuclear Power Plant, were analyzed by a hydrological/water quality model. Calculation of

lateral inflow load was performed in two cases: one using L-Q equation and the other using Universal Soil Loss Equation

(USLE). Results show that ¥’Cs transported to the ocean in a period from August 10, 2011 to May 11, 2012 was 4070

GBg and 434 GBq in the cases with L-Q equation and USLE, respectively.
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Fig. 7 Daily river flow and total suspended sediment outflow at the
Abukuma River estuary
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Evaluation of air quality model performance for ozone simulation in the Hanshin region
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Kengo FUKAMI*!  Hikari SHIMADERA*!  Shinya HATTORI*!  Tomohito MATSUO*!  Akira KONDO*!

*1 Osaka University

High-resolution modeling approach is increasingly being considered as a necessary step for improving the predictions of
regional air quality. This study uses the Community Multiscale Air Quality (CMAQ) model coupled with the Weather
Research and Forecasting (WRF) model for a comprehensive analysis to assess the suitability of such high-resolution
modeling system in predicting ozone concentration in the Hanshin region, Japan. The weather and air-quality simulations
was conducted with 64-km, 16-km, 4-km and 1-km grid resolutions over the Hanshin region. The simulated
meteorological variables, ozone and nitrogen dioxide concentrations were evaluated using statistical metrics. The finer grid
resolution improved the index of agreements of ozone and nitrogen dioxide which is a precursor of ozone, within the range
of 64-km to 4-km. However, there was almost no difference in the statistical performance between the simulations with the

grid resolution of 4-km and 1-km. These results suggest that the most appropriate grid resolution is 4-km for ozone

simulation in the Hanshin area.
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O: Meteorological observatory

@: Ambient air pollution monitoring station
Fig.1 Modeling domains and locations of observation stations in the
Hanshin region.
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Fig.2 Geography of the Hanshin region represented in D1, D2, D3 and
DA4.
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Fig.3 Spatial distribution of average emission intensity of NOx in the
Hanshin region.
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Fig.4 Daily time series of observed and WRF-simulated temperature
and wind speed at Kobe and Osaka meteorological observatory from 1
July to 31 August 2010.
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Fig.5 Daily time series of observed and CMAQ-simulated spatial
mean daily average NO2 (a) daily maximum 8-h Os (b) at ambient air
pollution monitoring stations in the Hanshin region from 1 July to 31
August 2010.
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Fig.6 Scatter plots of temporal mean observed versus
CMAQ-simulated daily average NOz (a) daily maximum 8-h Oz (b) at
ambient air pollution monitoring stations in the Hanshin region. 2:1,

1:2 and 1:1 reference lines are provided.
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Table.1 Observed and CMAQ-simulated concentrations at ambient air
pollution monitoring stations in the Hanshin region and statistical
measures for CMAQ-simulated of daily average NO: and daily
maximum 8-h Os.

D1 D2 D3 D4
Daily average NO, Sample number 5731 5731 5731 5731
Mean_Obs (ppb) 12.8 12.8 12.8 12.8
Mean_Sim (ppb) 6.1 10.5 10.9 10.4
R 0.48 0.64 0.77 0.80
MBE (ppb) 6.7 23 1.9 2.4
RMSE (ppb) 8.5 5.2 45 4.4
IA 0.49 0.77 0.85 0.85
Daily maximum 8-h O3  Sample number 5467 5467 5467 5467
Mean_Obs (ppb) 432 432 432 432
Mean_Sim (ppb) 69.3 60.0 55.0 54.1
R 0.68 0.75 0.78 0.78
MBE (ppb) 26.1 16.8 11.9 11.0
RMSE (ppb) 30.8 21.9 17.7 17.0
1A 0.62 0.74 0.80 0.82
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Fig.7 1A for CMAQ-simulated daily average NO2 (a) and maximum
8-h O3 (b) at ambient air pollution monitoring stations in the Hanshin
region from 1 July to 31 August 2010.
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Fig.8 Spatial distribution of CMAQ-simulated daily average NO2 (a)
and maximum 8-h Os (b) in the Hanshin region.
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Evaluation of air quality model performance for simulating air pollution in Ulaanbaatar,

Mongolia
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*1 Osaka University

Ulaanbaatar faces severe air pollution caused by increasing coal combustions. This study applied the Community
Multiscale Air Quality modeling system (CMARQ) to air quality simulation in Ulaanbaatar. The input meteorological and
emission data were respectively produced from the Weather Research Forecasting model (WRF) and emission inventories
including anthropogenic emissions for the Hemispheric Transport of Air Pollution (HTAP). CMAQ substantially
underestimated air pollutant concentrations in Ulaanbaatar probably because of inaccurate spatial and temporal
distributions in the HTAP emission inventory. By revising the emission data, CMAQ tended to better simulate air pollution
in Ulaanbaatar. This result indicates that the improvement of emission data is the most important requirement to apply the

model to Ulaanbaatar for understanding the air pollution situation.
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Fig.2 Spatial distributions of mean SOz, NOx and PM1o emissions
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Fig.3 Time series comparisons of observed and simulated temperature
and wind speed in Ulaanbaatar
Table.1 Statistical evaluation of WRF performance in Ulaanbaatar

i i HE AT D1 D2 D3
Temperture B (C) 6.3 6.3 6.3
FHRSEY (C) 4.6 48 5.7
R 0.99 0.99 0.99
MBE (C) -1.7 -15 0.6
MAE (C) 2.0 2.0 1.6
RMSE  (C) 2.9 2.9 2.7
IA 0.99 0.99 0.99
wind speed BRI (mfs) 15 1.5 1.5
FHRESEY) (mis) 3.0 2.9 2.3
R 0.66 0.61 0.52
MBE (m/s) 1.6 14 0.9
MAE (m/s) 1.6 15 1.1
RMSE  (m/s) 1.9 1.8 1.4
IA 0.59 0.60 0.65
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Analysis of the climate change impacts on hydrological characteristics of Yodo river basin
using meteorological and hydrological model
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Climate change likely influences hydrological characteristics, and therefore, may endanger flood risk control and water

resource management. In this study, hydrological model was driven by climate fields with or without dynamical

downscaling of general circulation model output in Yodo river basin. The dynamical downscaling using meteorological

model was shown to greatly influence hydrological simulation in the basin. Future hydrological characteristics were

assessed by a comparison between reference period (1981-2000) and future period (2081-2100). The comparison indicated

increases in flood risk in some areas and increases in drought risk in almost all areas in the basin in the future.
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Fig.2 Elevation and land use in Yodo river basin
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Fig.3 Mean temperature in case A (a) and B (b)

(left: current, center: future, right: future - current)
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Fig.4 Mean annual precipitation in case A (a) and B (b)
(left: current, center: future, right: future - current)
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Fig.5 Mean annual evapotranspiration in case A (a) and B (b)
(left: current, center: future, right: future - current)
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Fig.6 Mean snow depth in case A (a) and B (b)
(left: current, center: future, right: future - current)
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Fig.73 Mean discharge in case A (a) and B (b)
(left: current, center: future, right: future - current)
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Fig.8 Locations of cites for extreme flood and drought analyses
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Analysis of fate and transport of mercury in Lake Biwa-Yodo River basin using multimedia

model
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In this study, we developed one box-type and distributed-type multimedia models to evaluate environmental fate and

transport of mercury. We d  applied the models to Lake Biwa and Yodo River basin with estimated mercury emissions for a

period from 1946 to 2009 in order to estimate the mercury concentration in four environmental media: atmosphere, soil,

water, and sediment. The concentrations calculated by the two models were compared to the measured concentrations. The

comparison showed that the one box-type model approximately captured the current concentration level in the four media

and the distributed-type model better simulated the concentration in the atmosphere and sediment.
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Fig.2 Estimated results of leads emissions to the air and soil, water in
Lake Biwa - Yodo River (1946-2009)
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Simulation of “the heavy rainfall episode in August 2014 over Japan”
and analysis of its sensitivity to SST using a regional meteorological model
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Yuki MINAMIGUCHI*!  Hikari SHIMADERA*! Tomohito MATSUO*! ~ Akira KONDO*!

*1 Osaka University

There is a concern over the increase of precipitation associated with the increase of sea surface temperature (SST) due to

global warming. In this study, the Weather Research and Forecasting (WRF) model was used to simulate “the heavy

rainfall episode in August 2014 over Japan”. The WRF simulations for 7 different conditions were performed to determine

the optimal condition for sensitivity analyses of the episode to SST. In the sensitivity analyses, SSTs around Japan were

changed by +2 K, +1 K, -1 K and -2 K homogeneously from the original SST data. The analyses showed that precipitation

increased with increasing SST excluding the +2 K simulation, in which precipitation was less than that of the +1 K

simulation because the air temperature rise increased the amount of saturated water vapor.
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1. FEEH

1.1 HBOFESEMH

AHFIECTITEEET v WRF-ARW (Advanced Research
Weather Research Forecasting model)? ?/X—3 =37 %
A L7z, Fig. 1 IZEHREEGS K OGHRERE RO S5
A THLIREEBEONMEE T, FHlixtg L 321
132014428 7 1 H~2014 428 J 31 A & L7z, FHAGHE

ELTIREAARCEZGTMEEAZRE L, ShEE Tk
AN 22 100 hPa F T% 40 BT/ LT, ARFECff
A LEERET NVORES Table. 1 1TRT,

P

SRR e
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pAE b
7 4L

oy e i )
Fig. 1 Modeling domain and locations of meteorological
observatories.
Table. 1 WRF configurations

Parameter Setting

Initial and boundary NCEP FNL, REG-SST-HR, MSM-GPV

Topography USGS Global 30 Arc-Second Elevation
Land use USGS 24-category data,

MLIT Land Use Fragmented Mesh
Explicit moisture WSM6 scheme

Cumulus Kain-Fritsch scheme

PBL YSU scheme

Surface Noah land-surface model

Radiation RRTM (longwave), Dudhia (shortwave)
FDDA GLw=10x10% Gg=1.0x10°[s9]
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1.2 HBOT-HOEFEEMY

AWFZETIE, BEKOMHEIR L, MR x5
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Wi AR ZEA VIR D T2 D DB SN 2R TET DI Tz
v, Table.2 (2~ 7 S CHBIEHRZ FEh LT,

Table. 2 Condition settings of simulations to determine the optimal
condition for SST sensitivity study

Conditions FDDA Resolution  Cumulus  Period
Temperature,

TQW_5km Humidity, 5km No Usual
Wind speed

no_5km None 5km No Usual

no_5km_2day None 5km No 2 days

W_5km Wind speed 5km No Usual

W_2.5km Wind speed 25km No Usual

W_10km Wind speed 10 km No Usual

W_10km_cu Wind speed 10 km Yes Usual

1) FDDA (7 —#[FUk) OFEZDOWTORG

W AKIRZL DA FDDA |2 & - THIfl S5 o
T, BoKOWEE KIEZITH 2 E FEBRIC BV T
FDDA Z i fI35/ MNRICT 2 Z L E Ly, AT
FORR < B - JBEICEAT 5, @A LRy, O
OB 5 EVd 3G OHEFEETTY, @OXIO
T, OQLFBREOHBEMEAZSEOND Z L2 LT,

2) TG RRBEEIZ DT ORRT

WA RGBS % 12 157 5 EAETH00S 4 1%, WA So1a]
B 25 L 725 DT, FEOMERRIT 8L 25,
T b, ML 2.5 km DA 10 km (2 H~ TS
RIS 64 5 CTH D, £ ZTTE BT R EWKETijE
ETRSHHINDILOEZES,

3) FEEXMAF—LOFTZOWTOMET

FEERNRA X — L& T & & SN T
ITED HILTHZRWY, Skm - CHIRETT & ThdH &
B2 HNAHD, AW CIIFHRTER O 10 km #4
T CRET LT,

4) FHEMRICOW T oM

BESR A58, AR O 2014 4 8
H1HB~8 H31 HTHD, &7 atFSM 6 KiEicH N
T, FFEMIMAE 20147 H1H~8 431 HEL, ARk
D1 A Z2BEREEI L L, —77, 41 no_5km_2day
TlX 2 HEF R ZIT), 1 BRZBEHE, 2 HE %
P S L LC 3L BIEHR ATV, FHRRR A EL< 5 2
& C FDDA % i td & & EEROKGY & OTEEN
mlans Z 28 LT,

2) WEm/KIRZA L

WERKIEOZALIZ LV BN ED X 5 12T 2 0%
TARD I, PGB IBRORE RN D RA I ES A
ORG & L, Em/KiEZ+2K, +1K, -1K, 2K L2k &
BT, £ SST+2, SST+1, SST-1, SST-2 & L7-, J&EE
FERIZIBUNT, HEE/KIRIZ, NCEP RTG-SST-HR D7 —
X e —RRICE LS TRV,

2. AEHRLER

2.1 FIREEHE

AR LR ET VO BB LT 5729,
Fig. 1 (Z77" 149 #1512 36U CHEUHNE & 3B E O s &
To7, FHEZITRFEHERE S LT, MHBERE R, MBE
(Mean Bias Error), MAE (Mean Absolute Error), RMSE
(Root Mean Square Error), 1A (Index of Agreement) % fu>
o, REFEFERIT, Emery ¥ BNRRET /ML D3
B TR 1= DI E LT T ~—7 R L
7o NUF~—27 1%, KIRIZx LT MBE <£0.5°C, MAE
<2°C, 1A>0.8, HIRITKk LT MBE <=1 glkg, MAE<2
g/kg, TA>0.6, JEEIZHK L CMBE<%0.5m/s, RMSE<2
mis, 1A>0.6 BEDHN TS, Table. 312, FHEHIM
IZBT H R OKIR, i, B, FKEOBHE L
FHREOFEHRIEZ T, F7z, RBKEOBIEL U
SAFOFRAEIZOWT, Fig. 2 (2B COFLfE
&, B EOEOTRIEEZR L, Fig. 3 (Z2BHNIH!
RTOIA L, HEED IA D RIEZ R,

Table. 3 Statistical evaluation of WRF performance for simulating

daily meteorological variables

Sample num.__ Mean R MBE MAE RMSE 1A
Temperature (°C) (°C) (°C) (°C)
Obs. 251
TQW_5km 4617 253 0.94 0.16 0.86 1.09 0.97
no_5km 4617 253 0.90 0.16 1.08 139 0.95
no_5km_2day 4617 24.7 0.93 -0.38 0.96 121 0.96
W_5km 4617 25.2 0.92 0.07 0.99 127 0.96
W_2.5km 4617 25.6 0.93 0.47 0.95 124 0.96
W_10km 4555 24.8 0.89 -0.39 1.19 1.51 0.94
W_10km_cu 4555 24.9 0.88 -0.33 1.26 1.57 0.93
Humidity (g/kg) (9/kg) (g/kg) (g/kg)
Obs. 16.9
TQW_5km 4614 16.2 0.95 -0.66 0.93 114 0.96
no_5km 4614 16.0 0.92 -0.86 114 143 0.93
no_5km_2day 4614 16.1 0.94 -0.78 1.03 1.27 0.95
W_5km 4614 16.4 0.94 -0.52 0.90 112 0.96
W_2.5km 4614 16.2 0.94 -0.66 0.95 1.18 0.96
W_10km 4552 16.7 0.93 -0.31 0.86 1.08 0.96
W_10km_cu 4552 16.5 0.93 -0.42 0.89 111 0.96
Wind Speed (m/s) (m/s) (m/s) (m/s)
Obs. 2.97
TQW_5km 4617 3.57 0.82 0.60 0.95 1.40 0.87
no_5km 4617 3.87 0.78 0.90 118 1.67 0.83
no_5km_2day 4617 3.74 0.79 0.77 1.08 157 0.84
W_5km 4617 3.58 0.82 0.61 0.96 1.40 0.87
W_2.5km 4617 3.50 0.83 0.53 0.88 127 0.89
W_10km 4555 3.70 0.78 0.72 110 161 0.84
W_10km_cu 4555 3.69 0.78 0.71 1.11 1.62 0.84
Precipitation (mm/d) (mm/d)  (mm/d)  (mm/d)
Obs. 10.00
TQW_5km 4593 9.09 0.61 -0.91 8.31 20.0 0.75
no_5km 4593 7.74 0.46 -2.26 9.85 233 0.64
no_5km_2day 4593 8.83 0.50 -1.18 9.60 23.0 0.67
W_5km 4593 9.28 0.63 -0.72 8.48 19.9 0.78
W_2.5km 4593 9.37 0.63 -0.63 8.35 19.8 0.77
W_10km 4531 9.15 0.56 -0.85 9.12 219 0.73
W_10km_cu 4531 13.04 0.53 3.04 11.68 22.7 0.71
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Fig. 2 Mean and median of monthly precipitation in observation and
the 7 simulations
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Fig. 3 IAfor daily precipitation in the 7 simulations
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Fig. 4 Spatial distributions of monthly precipitation obtained from (a)
Radar/Raingauge-Analyzed precipitation data and (b) W_5km case
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Table. 4 XO'Fig. 5 £V, Z&ff:SST+1, SST-1, SST-2
TIXEEAIE S FH-SE 2 ERoKENEN, KFSE5
EBEREDDT 5D &V S FEREEIMR A AL 7o, AU
WEE AR D FRIC X 0 S ESEIN L, EOREI ML
N TH D,

LU, Seff SST+2 TIESeff: SST+L L 0 & f/K &N
BT HRER L 7eo7-, Fig. 6 L0 & SST+2 T, &
T SST+2 IZ8BU VT, KFEDITHAHE B R TERE )
IS SST+L L 0 BE/KE N2 23, BALHT &
OEHT & o 7B,  BAEALE ) & K RE
PRI NT COWRE T, &k ORG LV Bk E A3
DRER L7200, BKEAEIN LT &) L= T o
OSBRI Ao 7o, BEINASEARE & 7o o 7= D1, YD
B DOFRFE BN X 0 R COEDOREMEE S, [
BICERET ARNCEAK L R oT-l2hTh D L EZ HLD,
BUODAMRIC 2o 7R K & LTIE, BKE N L 7-58
WORTFRITH o722 &R0, KR EFIHE> TRIRIKA
KEMEINL, AKEKOE FREEESMGE T2 L
HNEZ HND,

BT F o7 ZIZHOWTE Table. 4 L0, BokEA N
T 5 %O EREBEAT T v 7 A0 Uiz, iU
HRmABEKIZE D GBEISN 2O THHIED, EDH
MM X ARENED LIzl Thh EEX b,

Table. 4 Mean water and heat flux in different SST conditions

SST+2  SST+1 ORG
Precipitation (mm/month)
land 219.6 250.1 2224 201.0 192.8
sea 263.9 266.3 188.0 154.2 1325
total 255.8 263.3 194.3 162.8 143.6
Evaporation (mm/month)

SST-1 SST-2

land 96.3 95.8 94.4 95.4 95.4
sea 198.6 142.0 107.1 82.1 51.6
total 179.8 1335 104.7 845 59.7
Precipitation/Evaporation
land 2.28 261 2.36 211 2.02
sea 133 1.88 176 1.88 257
total 1.42 197 1.86 1.93 241
Upward latent heat flux (W/m?)
land 89.9 89.4 88.1 89.1 89.1
sea 185.4 132.6 99.9 76.6 482
total 167.8 124.6 97.8 78.9 55.7

Upward sensible heat flux (W/m?)
land 44.34 41.48 42.34 44,92 45.28
sea 19.01 10.16 6.46 -0.89 -4.59
total 23.67 15.92 13.06 7.52 4.58

%%%%ﬁ:fa‘;

S8T+2 SST+1 ORG SST-1 SST-2

Precipitation (mm/month)
= N w B [4,]
o o o o o
o o o o o
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o

Fig. 5 Mean and median of monthly precipitation in different SST
conditions

(mm/month)
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Fig. 6 Monthly precipitation difference from the ORG condition in (a)

SST+2, (b) SST+1, (c) SST-1 and (d) SST-2 conditions

3. fEim

(% 26 4F- 8 ASERA | IC DWW CHBIEE AT, S5
VKR A 2 S BT ERA 1T 5 2 & T, HiBkiEE b
12 K BHFI KR BT Ko TR/KENEEINT 5 ArRe )y
BN ENDoTz, L LA, HEEAiR LF- &
IKEHEIMZHHEEN 5 & —UZIXE 2 -7 T, &
FHHIERIRIRA LIZ K 2 BEKBIRA~ DD BYR A RD 5 7=
DITIE, MOKRFEFNCADONT HRREEITH = & AN
Ths,

2 & XM

1) Intergovernmental Panel on Climate Change: CLIMATE
CHANGE 2014 Synthesis Report, 2014

2) Skamarock W.C., Klemp J.B., Dudhia J., Gill D.O., Baker, D.M.,
Duda, M.G, Huang, X.-Y., Wang, W.,Powers J.G: A description of the
advanced research WRF version 3. NCAR Technical Note.
NCAR/TN-475+STR. DOI: 10.5065/D68S4MVH. 2008

3) Emery C,, Tai E. and Yarwood G: Enhanced meteorological
modeling and performance evaluation for two Texas o0zone episodes.
Prepared for The Texas Natural Resource Conservation Commission
12118 Park 35 Circle Austin, Texas 78753. 2001.
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Numerical analysis of atmospheric mass balance of nitrogen and sulfur compounds in East Asia
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*1 Osaka University

The East Asian region is currently facing severe air pollution by fine particulate matter (PM2s) which consists of various

chemical components including nitrogen and sulfur compounds. In this research, the Community Multiscale Air Quality

modeling system (CMAQ) was utilized to simulate atmospheric behavior of nitrogen and sulfur compounds over East Asia

in 2010. Comparisons with observed ground-level concentration and wet deposition indicated that the model

underestimated both ground-level and upper air concentrations of sulfate in winter and underestimated wet removal of air

pollutants from the atmosphere. According to analysis of atmospheric mass balance, the model performance for nitric acid

and coarse mode nitrate need to be verified because they substantially influence atmospheric behavior of PM3 s nitrate.

IZC&HIZ

W7 U7 IR, B LR ) REITEYE
PEHEOHRIZ LY | UIMNLT-RE (PM2s) Dl
V5% 13 U &3 DA REUG Y B LT D,
HAIZIBUNTIE, 1970 FRUABEOXRIC L - TREIHY
MNUEINTE T, Lo L., PMas BHERERCRITARL VR
THY ., E5RDLUGEDTDITITEIRIIHR R D &
D, KRIHGODEREHYR SR AR S ST IR RE
ET IV FHTEDS, PMos OB DU ClIEdE D22
WD, BT UL D KRKUFGOFBEOFHEIL, %<
OEFA . FEEHMII IS 1T 2 H_ iR BTG & O i 2
WCEDLDIEED, LavL, M EREX, BAEFRND
OHEH, K&K O 3 WIThI72Gk & Z OiFE TOIS,
Holk - WEMEIEEIC LD KRG D DREICE D £ TORK
THYE DBNRED— A I L TV DITEE 7ew, F72,
PMas (213 % 72ALE NG EN TN DD, EER G Th
LHGlRYE. AEEE. T L= A TR SRS
PMas BEIEEDENIT 2 HDTEY . PMs IBEZH
B35 BT, KPS - itk OBie 4 i
5 IO TEETHD,

AMFFETIE, KEEET M ED PMys FFEUEN B
T2OOEEALINCT B L2 HMIZ, BT UTICE
D RGEFDES - iAW HOWT, KKEET/V
IZ X AEMZ, I EREEIMZ T, $hEHFMOKKD
WRABZ W DIBMEIN A 220D C L 0 eG4 7
o7z, EBIT, RKEET VT PM2s OEREICRE <
AL TRY, SH%OBIFER L OHERIC L > TE DR
BMEZ T N EZH ST L 2 2 AT, %

& - s L B ORI L U OISR 24T > 72,

1. FEEH

ARWFFEClid. K4 E T /L IC Weather Research and
Forecasting model (WRF)? & 38— 2 237, KREET
JLIZ Community Multiscale Air Quality modeling system
(CMAQY D/x— 3 502 &AL, BT VT Izhif
% 2010 FEEED VAEMZ KR RAE Y I 2 Lb—va v
#1172, Fig. 1 \ZEHEEEGS KO T /L8O HN
WCHWBI S A~ FHRREEE LT, /T U7 DIR
Ik A% &5 ACEITNE 45 kmxd5 km A1, #574%
130x110, $AE ML HF E A5 22 100 hPa £ To 30
JEN DR DA TRE LTz, E7 VORI,
2010 4EHEELZ PMas A RIE DS SEME S 072 12 HiS & 2 Dk
Y DRREEL LOIREEERKER (—R). )
TYTHBRMERE=2Y T xy N — 7 W ER
(EANET Jm)) 2B 28007 — % # o, AWFZE T
M L7=KE8E7 /L WRF Ot EX Table. 112, K&KUEE
7 /L CMAQ DR E% Table. 2 17773, CMAQ 2o\ T
%, Table. 2 (TR L=MHTnZ, ISR COMAR
ZHERTT D720, BERADNOIAT HEFR - s bGPk
Erted LR THIREZT 7,

Fig. 1 Modeling domain and locations of monitoring stations
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Table.1 WRF configurations
Parameter Setting
Topography USGS global 30-sec elevation data
Land use USGS global 30-sec 24-category data

MLIT Land Use Fragmented Mesh
NCEP FNL, RTG-SST-HR, MSM-GPV
Morrison 2-moment scheme

Initial and boundary
Explicit moisture

Cumulus Kain-Fritsch scheme

Surface Noah land-surface model

PBL YSU PBL

Radiation RRTMG shortwave and longwave schemes
Table.2 CMAQ configurations

Parameter Setting

Initial and boundary MOZART-4/GEOS5

Emission Asia: HTAP V2.2, Japan: EAGrid2010
& JEI-DB (Vehicle) & OPRF (Ship).
Biogenic: MEGANV2.04,

burning: FINN v1.5, \olcano: Aerocom

Biomass

Horizontal advection | Yamartino scheme
Vertical advection WRF-based scheme
Horizontal diffusion Multiscale

Vertical diffusion ACM2

Photolysis rate CCTM in-line calculation
Gas phase chemistry | CB05

AERO6

Aerosol process

2. STERRLER

21 WRF QBRI

WRF O EZ T 5728, Fig. 11278 L7z PMgs
BOTRIE S O ) OXEREE 12 HS CEHIE & 5
FUEO LR 24T o 7=, #aHEEE & LT AHBIHRE R, Mean
Bias Error (MBE), Mean Absolute Error (MAE), Root Mean
Square Error (RMSE). Index of Agreement (I1A) % FHu >,
Emery 5 ¥ [2 Xk H_0F~—27 BRI LTz, _vF
~—271%, &A% LT MBE <+0.5°C, MAE<2°C, IA
>0.8, HEIZxf LT MBE <+l gkg, MAE<2 gkg, IA>
0.6 JEHIZ %} L C MBE <+0.5 m/s, RMSE <2 m/s, IA> 0.6
WED BN TS, Table. 312, FHHEMIEICHIT 558
BE 12 HUSIZOWTOVEHORIR, g, R, Bk
DFEFHEEEIC KL 2 BHAME & FHREO i 2", /G0
RS RIT,  &IRICEI L C MBE 723-1.4 Ciliv N LT
WHHOD R & NA IR T~ —7 iz LT Tl
NI TS 23 RIFICHBLITE TV D L WVWR D,
F7o, i, BEICIZT R TORTF~—7 il LT
BY., BIFCHBETE QD EWVWZ 5, BokET, /)

FHI AR TS 203, HEFHEROMIZR < BAFCHEITE
TW5,

Table. 3 Statistical evaluation of WRF performance for simulating
daily meteorological variables

samples Obs_ Ave Sim Ave R MBE MAE RMSE 1A
Temperture Ty (4] (C) Ty (C)
Average 4374 15.4 14.0 0.982 -1.4 1.9 2.3 0.9851
Humidity (2/ke) (2kg) (/ke) (2ke) (e/ke)
Average 4371 8.7 8.4 0.992 -0.3 0.5 0.8 0.9948
Wind Speed (mv's) (mfs) (m/s) (m/s) (m/'s)
Average 4373 3.0 32 0.6283  0.2027 0.9 1.4 0.7608
Precipitation (mm/day) (mm/day) (mnvday) (mnvday) (mm/day)

Average 4374 41 2.8 0.7877 -13 2.6 7.4 0.8256

22 KRRREOEIRMEETE

IR AL Eﬁ@%ﬁ?ﬁlﬁﬁ ERERIT DN CEEIRIDOFER
% Fig.2 (2 Table. 4 IZFHRAE ROV T ORGE IR 27~ T,
Spring (% 3~5 H ¥i’3 Summer £ 6~8 H. Autumn | % 9~11
A, Winter 1% 12~2 HZ~d, B micBad 226
BOFERA Fig.3 12, Table. 5 [ZFHHESERICHOWTORET
fRiE 2R3, HARIZKT 5 EANET OZHRIOBLANE &
FHREORE R A Figd 127,

concentration[pg/m3]
[ ]
®
-
L]
ille
e B

S02 HO2 WPMZS @Obs 502 @Obs_NOZ @Obs_PM2S

Fig.2  Observed and simulated seasonal mean PMzs, SOz and NO2
concentrations at ambient air pollution monitoring stations

Table. 4 Statistical evaluation of measured and modeled pollutant
concentrations at ambient air pollution monitoring stations

samples  Obs_ Ave Sim Ave R MBE MAE RMSE IA
50, [l [ppb] Ppb] [l [ppb]
Average 3220 2.5 23 0.37 -0.2 1.7 23 0.6
NO; [ppb] [ppb] [ppb] [ppb] [ppb]
Average 4293 13.8 8.2 0.71 -5.6 6.4 8.2 0.74
PM; 5 [Hg/m3]  [pg/m3] [wgm3]  [pg/m3]  [pgm3]
Average 3079 14.1 13 0.67 -11 5.6 8.5 0.8




Spring Summer Autumn

RS S04 <SmMNO3 wSmNHS WSimPMZS @ObsSO4 0005 NO3 @Ok NS @0Bs PMZS

Fig.3 Observed and simulated seasonal mean SO . NOs. NHs* and

PMzs concentrations at PM2.5 component analysis stations

Table. 5 Statistical evaluation of measured and modeled pollutant
concentrations at PM2.5 component analysis stations

samples  Obs Ave Sim Ave R MBE MAE RMSE 1A

S0, [ppb] [ppb] [ppb] [ppb] [ppb]

Average 674 51 36 081 -14 20 31 0.85
NOy [ppb] [ppb] [ppb] [ppb] [ppb]

Average 601 2.0 3.0 0.71 1.0 17 28 0.81
NH,* [ppb] [ppb] [ppb] [ppb] [ppb]

Average 671 23 20 081 -0.3 09 13 0.89
PM; 5 [ng/m3]  [ug/m3] [wg/m3]  [wg/m3]  [ng/m3]

Average 674 19.9 145 0.84 -54 6.8 9.8 0.87

as

entration(pg/m3)

0.5

Spring Summer Autumn Winter

Sim_SOL2-  Sim_HNO3+NO3- % Sim_NH3WNH&+ @Obs SO82- Obs_HNO3+NO3-  @Obs_NHISNHA+

Fig.4 Observed and simulated seasonal mean total sulfate, nitrate and
ammonium concentrations at EANET sites in Japan
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Fig.5 Observed and simulated seasonal mean SO , NOz . NHs*

wet depositions at EANET sites in Japan
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Fig.7 Spatial distributions of annual emissions and depositions of
nitrogen and sulfur compounds
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Fig.8 Annual emissions and depositions of nitrogen and
sulfur compounds in the entire domain
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Evaluation of Land Breeze Cooling in Summer Nights in Osaka Plain
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*1 Osaka Prefecture University

We analyzed the relationship between the land-sea breeze condition and nocturnal temperature from observation data.

We evaluated the impacts of changes in land use and SST on nocturnal land breeze and temperature in summer nights in

Osaka Plain. The result showed that the impact of land use change was dominant. We also evaluated the cooling effect of

nocturnal wind. The result showed that the cooling effect of land breezes reduces from inland to coastal areas but remains

even around the coasts. Therefore, it is concluded that land breeze cooling is effective in the mitigation of nocturnal UHI

over the entire area of the Osaka Plain.

1. IZL&IC
KIEFFZBIT A2 EERFOE— T A T2 KRk L
LT, MEDEHNNFENTHD EEZ BTN
E— 7 A7 RIE—ICKICEBEE CH 55, RERD
b— 7 A T2 RICRIFTEEICER LI~ 2 L
TW5. ERERNERO e — k?%?>ﬂ&ﬁ%&bfﬁﬁ
TEDINDEDERGT 5720120E, RO & XIRD
%&%mﬁb,@ﬂwﬁﬂwm%&ﬁﬁémgﬂﬁa
F ZCAMETIE, ETEIIIT — 2 TSV TRIRCEE?
OEBERMNZIBIT D ER T — 2 & KIROBIRZ T L
7o W, BEREREICELIED LB X LD ER
& L CHMRI AR L OMERKIR (SST) O bZEHY L
o, FO DRI RIFE TR AR LT, Bl R
JEUZ & B WmEWER % & EHCEHN L 72

2. BT —RIED(HHRE L RR/ 2 — 2 DM
MR OHEN & KIRIZKHGBIRD 8 D D50 % D
B, BT — 2 2 EASWCRBCEE O EZRKRIICE
JDER RS — ERIROBWRE AT LT, 7T A X —
I & - TR DJERE L OGRS % — o D451 T
VY, COOSFEER ORISR AR~ BHAT— 212
WEKBRF DT A & A BLRIFTT LS 51T 2 Ja ]RGS L
OSRIB DT — & Z A=, AT 652341 1132006 ~
2009ED7, 8A L L, —MUESCHEDEE 725~ bR
ST B8, 7H CFRil~6iE) ORBEXARAICE
V% S Ml UL 23 15mYs A 3 7 1 TR K B3 imm &
HAZ T2 HIEBRAN U7z, b RURGER | R &L 027 #i15 S
BT Wi B ELUE BRI 5 27kl 2 1Rk L Tskd
7=

HHRIRA LfhoRSRA L OFELIE LT, T &
MRS Z2EFK L. BRICOWTORS Ha, bRk

DY &)Uz, RIEICOWTCOBEEDT,) % ()= T

t n
1
Dy, = t—z Z Ugi = Upir)? + Vaix — Vpir)? (€]
i=1k=1
1 t n
Diy = ﬁz Z (Taik = Thir)? ()

I
[y
=
Il
-y

L

7272 LU girs Vi 3 L O g (3RIB H aREAN T 351 F D81

Rk CORGEOHPE, mbksri LOSIR, nlZ@8lllao
¥, i CUF, FRi~6Rated) I2oWCOEST 5
Tdt=6L L7 UA— NECLD, BREKIRSAIC
DUWTIRITSRIR B 2 F I EN3 DD — AT FE LT,
AR/ L — 2 ENENWILI~S, KB NT — BT
NT1~3L L7=.

BB/ H— 2 OW, WL IZITHER, W3 IZi3ERoOEA
NELNZANBL, W2 I[ZIZEBH E o0 EN
JB LTz, W32 1T 5 B BLHLR ORI KRS WL
& HEART 2CRER < 72 o T

SR/ — 2 DN, TLIZIERICEE OIS 2RI
EVH, T3IZIHMENEREL, T2 BRZEn60HfE &7
STV,

IPFRER ORISR AU RS, WLZRWT
IET3L W TIOEIE D E L, WIIZBW TIETIOEIA 2 E
w.?&b%,@@ﬁ@%ﬁé%A’iﬁW$%®ﬁﬁ
IR EL 2o THRY, —HTERIPEAT HHAIC
k%¥§@ﬁﬁﬁﬁﬁﬁ<@01mt.Lt#of,k
VT O 25N 36 1T DR ROBE A & SR I3RS
BRI S5 Z & AR SN,



A-52

w1 47%

W2 33%
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Fig.1 Correspondence relationship between two classifications
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Fig.2 Long-term trends of (a) temperature and (b) frequency of land
breeze occurrence at night
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Sea in summer?



A-52

1976470 520004 2T CTOEZE (T~9H) 1ZBIT5
DULE - HOEEAGEFS K OYH AUERE 5 O - AR ORE
A2 KA R DT IOHEE C bifEmKIRDOZE bR
1 3+0.02°CIFEREFEE T - 7.

PLEOREZ 2B £ 2, TR X OVERIKIR A
PIFD X 5 &8, W3 B@ASRER (LT, ke
JAH EFES) IZOWTHIEY R 2 L—3 g v &2 To T
Casel: ~—R A —R. 200940 MR — & &2 v iz,
Case2: 197640 +HF| AT — % & V= or— A&,

Case3: HFH/KIE#05°C Fif7=/7r—A.
BAERRET MTIIWRF v3.7.1% V-, 3RS AT
20064F8 H 26 H CHHEBIAA) B 3MF NI T TiatF & Lz,

HHFI 23 1976 45725 2009 £ED & DIZZAL L7554
(Casel-Case2) & ¥EmiZKIE2Y 05°C EH L7=84&
(Casel-Cased) (Zd3iF AR MIFAIRIETS L OVER~ Y h L
DO ER 5 IORT. F2, KR LA XTOEEK F o
&R (TRl 1~6 Rf) (231 2R TP EE £ 2, 312
SR, 1976 4E/ D 2009 AEICHNT CRBCEEF RS, AU
s JOR R EHFRIHN K E S E T 52 LT
TENIAVY, KRR LU R4 CRMOFE5IR
WAL, FEROBGEEIKT Lz, fEEAEHE L7 FA
E LTI, KRBCFEFRES, ntabaids L OV RAHOHD
HEIZ X » TR OIS EH LU TREICR Y, K
BRI 70> B 240 5 OB [717> 5 KU 2 K-> TRl
ORENHESNZTZDEEZOND.

—J7, HER/KIEOZAbARER A 7 O KRR K OYEE
(CRIETRET IR HOZTN L VN E otz LR
ST, THHFIHOZEE ORER & SR KA 725
BERIFEL, B k- THERISREMCTHE -7 &
Ez b,

Table 2 Mean temperature increment in each region [°C]

Central | Northern | Southern | Kyoto Nara

Osaka | Osaka Osaka Basin Basin
Casel

041 0.33 0.60 0.30 0.85
-Case2
Casel

0.02 0.03 0.07 0.02 0.02
-Case3

Table 3 Mean wind speed reduction in each region [m/s]

Central | Northern | Southern | Kyoto Nara

Osaka Osaka Osaka Basin Basin
Casel

0.24 0.25 0.28 0.18 0.43
-Case2
Casel

0.15 0.13 0.22 0.07 0.16
-Case3

Fig.5 Difference of mean temperature and wind vectors
(0100-0600LST)
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Fig.6 Time series of change rate of potential temperature in Osaka in
() sea breeze condition and (b) land breeze condition (3cases average)

Fig.7 Mean change rate of potential temperature in (a) sea breeze
condition and (b) land breeze condition (0100-0600LST, 3cases
average)
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Relationship between city size, coastal land use and air temperature rise with distance from coast

— S (M RE)
Ippei KANAGAWA*!

O Il

ro#k 38 B (FE R

Hideki TAKEBAYASHI**

In this study, the relationship between city size, coastal land use and air temperature rise with distance from coast is

analyzed by using meso scale Weather Research & Forecasting (WRF) model, in five cities with different sizes; Tokyo,

Osaka, Nagoya, Hiroshima, Sendai. There is no relationship between city size and air temperature rise. Coastal land use

has a large influence on air temperature rise.

1. [XC®IC

Oke"1E, B—RT7A 7> REEEITA O OEUI LA
L2 LM LT, AT 2 ErN RIS
L L TARBNHWLNED, Ehtkomine — 7 A
7 v RREROBFNZIE, £ BERABIENANETH .
ANA DI, #HoOEE (ffE) O9LK & HHFIH O
ZAbZzfES . BRI & SIRORBRICOWTIE, &R
BE S L BRCROREE IR 2T, BERS A ES0
FE, BE S BMEVNT LR 72D Z ERHE ST
59 AL, b— T A T2 FEBOERIYREZ
HiE LT, BBERONAEE L HRIHOR 2 28 (]
HUMER, KPRk, 4R, A ER, LA )
ZRG L LT, #BM OB L OV B R & <Ry
i DR A 3T Lz

2. AVYREETILIRF OWELHEE G
2.1 AYKRKRETILIRF OE

A A —)LDZETET IV WRE (Weather Research &
Forecasting) 1%, KEKZMsEE 42— (NCAR) 72 & D
RFFEREBENC L 0 BEFE ST Se MR O IEFR 1 ET /LT,
IR, EERRE, ERioX, UART Uy
R, ARAER, A0 T —RAGFAR E TR SN,
RGO FKEHTZERVEEE (0 JBIE) RIZE > TRk
Iha. MiFRmATOBSE, HiERmEkE & KB E
WFEI Ko THREDY, TURERSIRE SN D, #Bil
ik, (D) #lpRERRTHA M) — by =F
DIRTAZ Y=g, (2) @M L5 L EYRo
FERS, Q) ¥v/v—BNOfHRY A R a7y
AV, (4) AR, BEmE, B O OZEEET A
ZHRHEE T DT v ) E—ET L (UON) ZAEAmATe 2
ET, HIZ Lo TR S D IR OO RS
5.

2.2 SHEEH

AMFZEClE, WRF version3. 0. 1. 1-ARW &V /=, 315
S EFR LIORT. GHESIMIZ 20104E0 8 A 1 » A &
L7z, BHERGEE A X 1 IORT. R AT 4 VI FEE
FAVYDomainl, 2 #FRE L7-. BEIERMEENL Domain2
Thsb.

¥ v /B —EF L (IO TlL, #iix 3 0EET
RETDHZENTE D, 22T, EHEEHRICHNT
T L FEES - A v 2 l2oNWT, T Ry FEM
T—4 (2001410 H 5 BERE) X0 HH L7 ER A
AFREE (WI) 1CHS%, H{LORREEZIS UCHR A,
B, C L ELT-. BURO+HRHAREEX 2 1R, F
7z, LRI RSERI O A 2 2 [T T 2 ) —D
REMET 3T

Table.1 Calculation condition

Calculation period
Vertical grid

1-31,August,2010
28 layer (surface-100hPa)
Domain1:3km (120x120grids)
Domain2:1km (103x103grids)
JMA:Meso-scale Analysis (3 hourly,10km grid,20 layer)
NCEP:final analysis (6 hourly,1 degree grid,17 layer)
Terrain height |Digital Map (50x50 resolution)
Digital National Land Information
(about 100x100 resolution) + NVI
Microphisics process Purdue Lin et al.scheme
| Long wave |RRTM Longwave scheme
| Shortwave [Dudhia Shortwave scheme
Planetary boundary layer process [Mellor-Yamada-Janjic PBL scheme
| Urban area  [UCM(Urban Canopy Model)
| Non urban area [Noah LSM
Cumulus parametarization None
Four-dimensional data assimilation |None

Horizontal grid

Meteological data

Geographical data

Land use

Radiation processes

Surface processes

Domainl

b NI

— — \/

Domain2

Fig.1 Calculation area
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3. FHEIE L EBRAHED L8

BAEHBIIN D X VRGBT TV WRF ORGSR A4
AEL72. MRECHWZBIHT — 213, [REITOREER
MRS AT 2 (T AL R) OF—ZThHD.

3.1 BBXH - BRBA DM
ARH, MR H2ERLL, B SShht L,

== J e f—
Tokyo area Osaka area BERH, WEHOERELFR4ITT.
A =
3.2 FEERALE
=y =
2010 42 8 H O RIER A, HL, KB, 4l A
B, il o Domain2 (TkmX lkm A v 3 =) HIZH 5
N N EYW 1 P .
T A ZDBHME & FHREDHE 21T o 72, K 51258
S OEGE & &R Bias, RUSE, Correlation Z7379.
= > - L. /- L= LA M N
WFHOHIBIZIBN T Y, i B\ KSR TR RN
. . A 7= = N
Nagoya area Hiroshima area SEonr-., L, & (21 FE~8 Ep) ORIEITERIfM
N By 7
EDFENRE. B (9 Bp~14 1) DOFFRHERZ AT
o
*gE LT,
Table .4 Definition of sunny day and sea breeze day
Sea
breeze
day
wind
2.0[m/s] or more
Sunny day speed
Sendai area Mostly Sunny o _ _ o
. . weather sunny wind Each region's main 2 wind
Fig.2 Land use condition i direction direction
Sunshine
7.0 hours or more
hours
: Total amount
Table.2 Physical property on each land use . . o
ysical property of solar 19[M/rri] or more The time tha_t_satls_fles the
UsGs Albedo E;’;’I’;’::'c‘;" Emissivity R"I‘e‘ggt"hess Thermal inertia radiation hour | above two c((j)ndltn;ns 526 holursk
For— or more per day after 12 o'cloc
Land use code Land use [%] [%] [%] [m] | [ky/mi-K-s™9] Precipitation 0.5[mm] or more
1 Urban 15 10 88 0.8 1.26
2 Dry cultivated land 17 30 985 0.15 1.68
3 Irrigated cultivated land 18 50 98.5 0.15 1.68
7 Grassland 19 15 % 0.12 1.26 i i i P
. e - o - oo T2 Table .5 Bias, RMSE, Correlation of air temperature and wind speed
9 Mixing 7 and 8 20 15 95 0.06 1.26
11 Deciduous broad-leaved forest | 16 30 93 05 167 Temperture | Bias["C] | RMSE[’C] | Correlation|  Wind speed | Bias[m/s] | RMSE[mys] | Correlation
13 Evergreen broad-leaved forest 12 50 95 05 2.09 Tokyo 0.50 0.72 0.92 Tokyo -0.38 0.54 0.78
14 Evergreen coniferous forest 12 30 95 0.5 1.67 s Nerima 0.72 0.79 0.92 Nerima 174 185 0.63
1 Mised forest T R 158 S Fuyu 180 | 214 | 0% Futyu 0oL | ox2 070
: : 2 Saitama 113 119 091 Saitama 041 0.72 0.69
18 Woodland swampy land 14 35 95 04 2.09 2 Tokiba 0.8 088 0.9 Tukuba 073 0.5 074
19 Barren or sparse vegetation 25 2 90 0.01 0.84 - - - - - . - -
Chiba -0.24 0.28 090 Chiba 097 1.03 0.78
Osaka 0.20 0.31 092 Osaka 013 043 0.67
g Kobe 030 0.45 089 Kobe 114 119 0.59
. 2 - -
Table.3 Settlng fOT urban canopy model P Sakai 0.40 115 091 Sakai 0.28 071 0.58
] Toyonaka 0.43 0.54 0.91 Toyonaka -0.18 0.52 0.62
o Yao 092 0.98 092 Yao -0.71 092 0.56
Dimensionles | 2ulding | Bulding | o e o face evz:N jrlelnio Ground 1 hropo Hirakata 042 068 087 Hiakata 086 094 047
Urban categor s buildin resistance | volume evaporation pn surface enic h::atg Nagoya 071 0.80 0.90 Nagoya -0.46 0.56 0.64
gory hei ht[-? coefficient[|parameters efficiz ncy[%6] | efficiency[ evaporation Wini] g Toukai 0.24 0.48 0.89 Toukai 0.97 1.02 0.53
9 1 [m-1] e ) | efficiencyos] g Aisai 018 | 032 093 ‘Aisai 137 152 062
[=}
ry 05 o1 0z o 0 5 % § Toyota 059 0.75 093 Toyota 0.42 058 033
B 0a 01 03 0 o o = Gifu_ 0.97 1,01 090 Gifu_ 029 040 0.64
c 03 01 02 0 0 0 20 Tajimi 0.47 0.84 0.93 Tajimi 0.46 0.59 0.53
g Hiroshima 0.01 0.02 091 Hiroshima -0.56 0.77 0.56
it Kure -0.05 0.06 093 Kure 0.04 055 059
E
Building | Roughness length of | Heat roughness d?sSLl::Z?e Sky factor Buildin % - OT‘?kE 0.05 0.05 0.86 - OFa.ke 0.70 074 04
Urban category | height momentum on length on the P (initial u GL 3 Higashihiroshma | -0.08 0.08 0.94 Higashihiroshma | -0.50 0.77 0.30
] canyon[mi] canyonlm] | ':1 | v coverage[%] T miir 003 | 003 0.89 miir 138 168 0.01
- = - - cig 2[ ] = = - Sendai o | oo | 09 Sendai 019 | oa 046
g - -
B 75 075 075 15 56 50 3 Watarl -0.06 0.06 0.81 Watarl -0.36 0.62 031
C 5 05 05 1 5 50 § Shiogama 0.47 1.08 0.91 Shiogama 1.38 145 0.32
& Zaou -0.02 0.04 083 Zaou 082 0.90 012
Ishimaki -0.05 0.06 083 Ishimaki -0.74 0.82 0.57
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Fig.3 Relationship between distance from the coast and air
temperature in Hiroshima area

Fig.4 Relationship between distance from coast and air temperature
rise (Upper: Hiroshima area, Lower: Average for each area)

Fig.5 Frequency of urban land use every 1 km away from coast

~20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 ~[C]
Fig.6 Air temperature distribution in Hiroshima area at 14:00 (from the left: on Aug. 08, Aug. 19, Aug. 20, Aug. 25)
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HORCHIE,  RRiEk, AR, R 4 Hisk
THE L CHRIBRN Th-7- 8 H 25 A 14 RrOSKIRD
BREESAT, WO OB S <R B A-OBREZ 7, 8
(2, HUHuE, AR, LG e 3t T L
THERMEEH CTh o728 H 7 B OKIRDHERE M, KR
DA 9, 10 1R
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B FREIC 72 5. B HE LIl iR o> R S th Hiteg &
[FEECH DD, FEEORECHFRIRENK 1CRV. £
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Fig.7Frequency of air temperature at 14:00 on August 25

Fig.8 Relationship between distance from the coast and air
temperature rise

Fig.9Frequency of air temperature at 14:00 on August 7
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AWFFETIL, HOptihisk, REMisy, AR, L5
Hils, AlEH A5 & LT, OB VAR
HFIH &GRSO BIR & 3 L7z,
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1) Oke, T.R. : City size and the urban heat island,
Atmos, Environ.,7, pp.769~779, 1973

2) HACHE A U UM 55 < A I E HE L &
L BBREHRAI RIS D08, MR KPR T EHE LR
3, 2013

~20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 ~[(]
Fig.10 Air Temperature distribution at 14:00 on August 7 (left: Tokyo, center: Nagoya, right: Sendai)
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Analysis of the relation between urban block characteristics and wind environment in street
canyon based on the countermeasure priority for urban heat island
Ol A B £ (FFKRT) Yrodk BB (WE R
Naoki KIYAMA*!  Hideki TAKEBAYASHI*!
*1Kobe University

In this study, the relation between urban block characteristics and wind environment in street canyon is analyzed based on
the countermeasure priority for urban heat island. Weak wind risk is prescribed based on the wind environment evaluation
scale proposed by Murakami et al. When the ratio of non-suitable wind due to weak wind is more than 70%, it is supposed

as high weak wind risk. It is possible to more appropriately specify the countermeasure priority road by adding the

building height to the street width as indicators for weak wind risk.
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BV AT, 4A00~T0%D%E% [Hh1) X7 ], 40%LLF
DYEE MRY X7 EHEL, R1ITRT.

street width[m)]

Fig.1 Relationship between street width and wind velocity ratio

Above: The street parallel to upper wind
Below: The street perpendicular to upper wind
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Table 1 Weak wind risk based on street width
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CFD analysis result (right)
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Fig. 5 Weak wind risk ratio based on CFD for that on street width
Above: The street parallel to upper wind

Below: The street perpendicular to upper wind
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Fig. 6 Relationship between building height and wind velocity ratio
Above: The street parallel to upper wind

Below: The street perpendicular to upper wind
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Table 2 Weak wind risk based on street width and building height

The street The street
parallel to upper |perpendicular to
wind upper wind
78%
high
middle
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35-40m (0%) 26%
40-45m 27%
45-50m 7% 84%
950-55m 6%
55-60m 10%
60-65m 3%
65-70m 9%

| lower than the index

100%
%
Bk
i
B0
5%
A%
30k
2%
10%

o
&

m match

g

B Higher than the index

ey &

.a"*& )"& o 1"4‘ a‘f n"& ‘é‘é\ ‘.,‘f‘ H
= o o o
slreetmdth
® lower than the index M match  ® Higher than the index

g 88

100%
o
&
K
6

3
6
0%
A
5 o

R

g

5

g

a9

2

3

¢ &

1

8

e L G S G O
street width
Fig. 7 Weak wind risk ratio based on CFD for that on street width
and building height
Above: The street parallel to upper wind

Below: The street perpendicular to upper wind
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RREBRICLKS2EYOERFEMNRICET HHH%
Study on the temperature rise effect caused by the buildings obstructing the wind using wind
tunnel.

Ofedt ¥& (BmKRY)
AL Ef GERKE)
Ayana FUKUI*'  Toshiyuki MIURA*!

=i Sk (BRKRS)

SOL R RV NE Z A =069
Masakazu MORIYAMA*!  Hitoshi KONO*?
*L Setsunan University ~ **  Professor emeritus at University of Hyogo

It seems that the temperature rise of the spaces between buildings is caused by releasing the heat from cars and solar
energy under obstructing the wind flow. Therefore, wind tunnel experiments with measurements area 300*300 mm, are
carried out using the building models of 60*60 mm with heat generation from floor surface. The wind pattern was almost

no difference by the existence of heat generation. The air temperature was highest at windward near the floor in case of the

existence of heat generation.
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Fig.1 Arrangement of model and surface heating element

(in the wind tunnel)
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Fig.2 Measurement points

Fig.3 Arrangement of measurement instruments

Fig.4 Thermocouple for the measurement of vertical air temperature

profile
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Fig.5 Measured wind velocity (no heat generation)
(minus symbol is omitted)
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223 E243 1.99

Fig.6 The contour of wind velocity difference between reference and
measured values (no heat generation) (minus symbol is omitted)
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Fig.7 The color contour of wind velocity difference between reference

and measured values (no heat generation)
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Fig.8 The measurement result of wind velocity
(heat generation) (minus symbol is omitted)

52O reference (X, Y, Z) = (1250mm, 150mm, 240mm)
LB EOREDES Fig. 9,10 D2 Z—|TR LT,

D 1.72 H 130 L

Fig.9 The contour of wind velocity difference between reference and
measured values (heat generation) (minus symbol is omitted)

Fig.10 The color contour of wind velocity difference between
reference and measured values (heat generation)
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Fig.11 The measurement result of temperature
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Fig.13 The color contour of temperature difference
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Relation between thermal control use and sleep quality during summer

- Survey of apartments in Osaka-
O BRT (RBRAZRT) M CRPRASZRT:) AIREIR  ORBR T2 KR F)
BIETEEZS (CRBRHINLRS) Hriis gt CRBRHiNE R )

Yoshiki TACHIBANA*
Hirona BESSHO*

Noriko UMEMIYA* Tomohiro KOBAYASHI*
Yusuke NAKAYAMA*

*Qsaka City University

This survey compared sleep quality when using three thermal control patterns based on 75 respondents on a total of 343

days for three years in collective housing in Osaka. The thermal environment is expressed by the mean during sleep. It is

defined as the total insulation values of bedding systems. Results show that sleep quality has nothing to do with the indoor

thermal environment in the case of "full time air conditioner." Moreover, it is worse as the thermal environment becomes

hotter in the case of "full time window opening.” Good sleep quality is obtained by "using an air conditioner timer" when

the outdoor temperature exceeds 27.9°C.
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fig.1 Daily mean outdoor temperature and measured periods
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Table.5 higher pattern of the thermal control use frequency

con(.:l?rlironer Window fan frequency
Dfull time air conditioner @) X X 21.4%
@full time window opening X (@) X 18.6%
(Busing an air conditioner timer A X X 11.2%
®do nothing X X X 7.5%
®full time Air conditioner and fan (@) X O 6.5%
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Table.l Clothing and  Table.2 the kind of the bed ! iy
clo value Study of Lin et (2008) This study 220 23.0 24.0 ~ 25.0 26.0
Clothin: clo value i . . o
9 /A conventional mattress bed Average Indoor SET* during Sleep(clothing)  (deg.C]
short sleeve, short gown | 0.23clo Zongbang bed futon e
short sleeve, long gown | 0.42clo < |
Table.3 Percentage coverage of J\_U_/(\ ok
long sleeve, short gown | 0.37clo
body surface area . : O— . i .
longsleeve, long gown | 057clo | moiiry This sty 28.0 29.0 30.0 31.0 320
dress 0.21clo ot (2008) Average Indoor SET* during Sleep(total)  (deg."C)
summer kimono, 0.41clo uncovered when I noticed ~
summertime casual wear 23.3% covered in temporarily or in mid-flow '_- T T \\ 1
close on bareness 0.04clo 4.1 4.2 4.3 44 45
no comforter
no sleeve 0.18clo 48.0% only foot «—cool TS —hot
underwear 0.10clo 59.1% only lower body
only short sleeve 0.12clo 67.0% covered at all times ; i . . .
. —~ 20 45.0 47.0 49.0 51.0 53.0 55.0
[=) .
Table.4 the kind of Comforter S, | Aconventional mattress < bad OSAScore (Score) —good
o i +23.3%+Blanket (B
Study of Lin et (2008) This study _8 16 .
cotton blanket % 14 |~ I =
w A-\
Blanket (8) wool blanket g 12 i T T T T —(_)— T T T |
cotton thermal g7 y =0.5588x + 1.2515 1.0 15 20 25 30 35 40 45 50 55 60 65 7.0
large towel 810 ¢ i
summer cotton comforter 0 %2 D4 06 08 !
Summer Quilt 2 (Q2) clothing insulation. (clo) —good POMS Score[Score) —bad
summer feather comforter - . . .
- - fig.2 estimated total insulation
summer Quit 1 Q1) [ XL yjalyes from clothing insulation - :
heavy feather comforter f|93 Comparlson Of thermal Con'[r0| use @@@

values (example)
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Thermally Comfort Zones in Bedrooms during Summer based on Thermal Sensation

-Survey of University Students in Osaka-
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Based on the responses of 24 university students and graduate students in Osaka, we analyzed the thermal comfort zones

in bedrooms during summer in relation to thermal sensations and sleep quality. Results showed the following. 1) The thermal

comfort zones in bedrooms based on thermal sensations are SET* 19.3-22.7°C, with thermal acceptability is SET* 17.7—

28°C, and feelings of good sleep at 20.1-23.7°C. 2) The thermal environment zone, for which the AC-users’ comfortable

response rate is higher than the not AC-users’ is SET* 24-25.7 based on thermal sensations and feelings of good sleep.
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KEFEAEDQLEERFHE & ERER-ZENEEICDULNT-
The field survey of college students daily sleeping habits
-Temperatures in living room and bedroom-

offfl # (REZKF)
Yu HIROTA*!

Atk (REZFKRT)

Hiroko KUBO*!

*1 Nara women’s University

The college students tend to spend irregular time because they have less temporal restriction relatively as before. The

purpose of this study is to survey college students daily sleeping habits and to study factors in relation to subjective

sleeping assessment. We conducted the field survey in winter to 10 male and 10 female college students for 1 week and

measured temperature in their room and physical responses, their activities, subjective sleeping assessment. Subjective

sleeping assessment’s score is in relation to environment in bedroom and daytime activities, core temperature rhythm.
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Table 1 Outline of the field survey

Period For a week from 10 Novemver to 15 December 2015
Place In their house
Subject 10 male and 10 female college students

Table2 Measurements

daytime rising
livingroom temperature [
Environment bedroom temperature o
illumination by actigraph o
core temperature o
) heart rate o
Physical responses
the stage of sleeping depth ([
wake/sleep judgement o
Phychological responses| OSA sleepassessment
. body movement o
Activity
the number of steps o
Table 3 Characteristics of subjects
ML | M2 [ M3 | 4 | M5 | mB | M7 | M8 | M9 | M0
Sex M M M M M M M M M M
Hight | 165 | 172 | 172 | 180 | 178 | 162 [ 177 | 170 | 170 | 178
Weight | 60.9 | 636 | 68.7 | 83.1 | 683 | 56.1 | 66.2 | 659 | 628 | 619
BMI | 224 [ 215 [ 231 | 257 | 217 | 213 | 21.2 | 228 [ 217 | 195
Fl F2 F3 F4 F5 F6 F7 F8 F9 | F10
Sex F F F F F F F F F F
Hight | 151 | 156 | 145 | 152 | 159 | 153 [ 159 | 154 | 146 [ 161
Weight | 45 | 503 | 394 | 42 | 511 | 47.7 | 574 | 474 | 457 | 577
BMI | 197 [ 207 [ 187 ]| 18.1 | 202 | 204 | 22.7 | 201 | 215 | 222

KR 2~T A RIT, SHERE HETHEML. #EREICT
WHIEY DEEE L > Thbolz,




A-58
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3-2. HEARIEZ
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% Figure 3 12159,
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Table 4

Significant different factors between
the group of High score and the group of Low score

Average intensities of illumination at daytime &sleeping
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Figure 7 About illumination at daytime & sleeping
Upper : Average intensities of illumination
Lower : 0 lux ratio
Full line: atsleeping Dotted line: at daytime
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ANBIT22> vol.49(2013) p.S214-215
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The group of Significiant
Factor High score difference

Temperature in bedroom at sleeping (°C) 19.8 18.2 0.000
Temperature in living room at sleeping (°C) 19.7 18.2 0.001
The SD of rectal temperature rising (°C) 0.076 0.136 0.002
Temperature in bedroom at daytime (°C) 20 18.8 0.003
The time of rectal temperature lowering (min) 222.3 162 0.008
Temperature in living room at daytime (°C) 19.8 18.8 0.018
The max lasting time of rest at daytime(min) 54.2 82.8 0.028
Wake ratio at daytime (%) 77.8 71.6 0.035
0 lux ratio at sleeping (%) 100.0 99.5 0.042
Total awakening time at sleeping (min) 21.4 8.9 0.041
Rectal temperature at onset sleeping (°C) 36.7 36.6 0.043
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BHICE A LT REENERREMEICRITIEZEIZONT
Effects of Vertical Air Temperature Gradients on Thermal comfort in summer

—

Ol 1 3% RELTRY)
AR T GREZTRT)
Suzuka YAMAGUCHI*!

*1 Nara Women’s University
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The purpose of this study is finding the relation on vertical air temperature gradients and thermal comfort in summer. Subjects

were healthy 8 female college students because females are said cold sensitive. In summer, we conducted the experiment in

vertical air temperature gradients environment, all subjects participated 6conditions of vertical air temperature gradients

environment. Environment temperature affected Skin temperature, skin temperature affected thermal sensation and comfort

vote. Especially foot cold affected whole body thermal sensation and comfort vote

1. IL®IT

HH AR ZE i3t & 7o B IR EBRBENMAE L TR
¥ . 1S0 <> ASHRAE 23ELET~ 2 i 7o iR BERBE S L, 2
JTTOIREDTEEOIRE L D 3CULHEL 72 5720 s &
LTW%, Lo UBEREE ClaHeEam 282 7~ L ME
EENRLOND Z EHE0, DRI A TEEENIC/E
B L72A5R » 7 A0H & oeERsy (FERELT) & Ad,
ZOERGYTET DNEIER & e DEREISRMT I D K O R E
L7=F2E Y &5 505, Alalid X v ERRCiT 22 2488
L7=EBREAT 5 12D S KRR NI E LT,
Z 2T, BNOETFREZEN N~ TEEL R
HZ EHEMIC, B TIREZERE COAM U ENE A
1T-o7

2. HiE

2.1 B

Table 1 (2B EEZ27~7, FHRIZ 2016 429 H 9 A~
10 A 2 BORMIZ, REATRFEM 2 BEONTAEET
1T 7o B I TFE S ITHUR & Wb A etk At g b L,
TR AL 8 44 L Lz (Table 2 (CHBREMEE 27
I, FEERSAET, Tablel R L7-@ Y | IR L B ICliE
EESE LD, BRaEESRMO, ©, ©. EohE
@), @, @D 6 k& Lic, RITOBEDESML,
FNENEREER D 2-3CTORBICREN EH. /=i
TRET D K IR ERRE LT, BR BT -
H R D 0. 3clo & LTz,

2.2 EBAE

Table3 I[ZFRTFIA (MIEFESIFOFEM) 277, Fig.l
WA TREE RN 2R, JEEH X Table1 (2R LT
WDHIE Y T, R, BRERIEEE TR, R NIREEED
VIRITEE T 40 40T, FEBREE Tl 40 /ol (2 42 251k

Table 1 Experimental conditions

Period aday from 9 September to 2 October 2016
Place Artificial climate chamber in Nara Women's University
Subjects |8 female college students
1. 24°C—27°C—30°C, RH50%, Warm (Foot 26°C—29°C—32°C)
2. 30°C—27°C—24°C, RH50%, Cool (Foot 28°C—25°C—22°C)
Thermal |3 27°C, RH50%, Cool (Foot 25°C—23°C—21°C)
Conditions | EMVironment 1 30°c. RH5096, Cool (Foot 28°C—26°C—24°C)
5. 24°C, RH50%, Warm (Foot 26°C—28°C—30°C)
6. 27°C, RH50%, Warm (Foot 29°C—31°C—33°C)
Clothes Short sleeved T-shirt and Short pants (0.3clo)
Room temperature(0.1m,0.6m,1.1m,1.6m on the floor), Globe temperature(0.6m on the floor),
Environment  [Relative humidity (0.6m on the floor), Near the subject (1cm,15cm,30cm,32cm,52cm,72cm, Inside
15cm, Inside 52cm,90cm,120cm on the floor), Thermo camera, PMV
Measurement Physiological [Skin temperature(12points)+upper arm+toe, Rectal, Heart rate, Weight decrease amount, Blood
responses  |presssure, Oral
Psychological .
Thermal sensation vote, Thermal confort vote, etc.
responses
Other Questionnaire on thermal lifesty le habit, Survey sheet on health condition
Table 2 Subjects characteristic
: Height Weight  [Body surface
subject Age 9 9 » | BMI(kgm?) | Fat rate(%)
(cm) (kg) area(m’)

Average 2 1575 49.1 1.48 198 26.8
min 21 153.0 44.2 1.40 183 203
max 23 162.0 56.1 1.59 22.2 30.7
SD 0.76 3.30 4.26 0.06 141 3.25

Table 3 Schedule of the experiment
Measurement START Mot tothe experimental chamber from the pre-chamber
Time(min)
40 ‘-30 |-zn ‘-10 o 10‘ zu‘ 30‘ o) su| sn‘ m‘ ) 90‘ mu‘ 11n| 120
Cool 1:-2~-3%C from 0 Cool 2:-2~-3C from 1 Cool 3:-2~-3C from 2
Environment 0:lsothermal
Warm 1:+2~+3% from 0 Warm 2: +2e+3°C from 1 Warm 3:+2~+3% from 2

Skin temperature
(12points+upper arm+oe)

Rectal

Heart rate

Environment temperature

1 minute measurement

Declaration

Clothes
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Thermal Environment and Lifestyle in Single Corridor Type Apartment Houses in Winter and Summer
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In this paper, we focused on thermal environment and lifestyle in single corridor type apartment houses and stair-case

type apartment houses. First, we research lifestyle of residents in winter and summer by using questionnaires. Next, we

research thermal environments and open / close status of window and partition, living behavior, usage status of air

conditioning. We compare the thermal environment of the single corridor type to that of stair-case type and residents’

lifestyle of those.
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Table.1 Qutline of the apartment building

Single corridor type | Single corridor type Stair-case type
apartment house N apartment house S apartment house
Completion 3/2007 3/1976
Location | Tecity in Osaka pref. | S city in Osaka pref. 1 N city in Osaka pref.
Management Osaka prefectural Housing Corporation
Area 40.98~67.00m 40.86~67.52m 49.23~51.19m
Number of dwellingg 246 206 380

Construction

Reinforced concrete structure

12 types 5 types

House type = 5 7bK. 3k, 3DK, 2LDK, 3LDK 3DK, LDK
Insulation (Energy saving standard at 1993) None
Floor heating (Living and Dining) None
Facility Bathroom heating dryer None

24 hour venti

lation system

Ventilator in kitchen
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Table.2 Outline of subjects

KIEDO RS FRID 2 A7 HIEETRD 24 7| BB

Resident | Dwelling type Place Age Sex
A Stair-case Top floor 67 Female
B Middle floor |02 —Male
e Single corridor 65 Female
D ’ Top floor 65 Male
E P 60 Female
Table3 Measurement item Instrument Installation height (mm)
Purpose Measurement item Measurement method Temperature / humidity loager __1000
— — a
Indoor environment Temperature / Humidity Temperature / humidity logger — Temperature |Ogger CS\'/I:;I'I sﬂ:‘ggece

Wall / Ceiling surface temperature Temperature logger

Heart rate Clock type heart rate monitor

Physiological quantity,

Skin temperature Temperature logger

Patterns of behavior

Lifestyle Hearing
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Fig.6 Opening and closing status of the partition door

Air Conditioner
Auxiliary heater
Both instruments

"\

s Bathroom

=== Dining and Kitchen

Fig.7 Temperature transition
(Single corridor type / Middle floor / 2016/1/16)
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Fig.8 Temperature transition
(Stair-case type / Middle floor / 2014/2/24)
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Verification of Human Physiological and Psychological Conditions in the Cabin on a Tractor
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The purpose of this research is the development of cooling methods to provide comfortable environment for an operator

and reducing air-conditioning energy consumption in the cabin on a tractor. Necessity of local cooling was found by results

on the analysis of human physiological conditions, but psychological conditions have not been found. Therefore, this paper

is being reported about the outline and results of the subjective experiment. Relations of human physiological and

psychological conditions when cooled a part of human body in the tractor cabin were verified.
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Fig.1 Heat Source in the Cabin Environment
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Human thermal sensation and comfort in inhomogeneous thermal environments
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The purpose of this paper is to investigate a method of evaluating physiological and psychological responses from

human being under inhomogeneous thermal conditions. The experiment for investigating effects of local irradiation to

body parts on thermal comfort for subjects were carried out using a constant temperature and humidity chamber. The

evaluation model for inhomogeneous thermal comfort proposed by Zhang et al. (2003) was also validated in the present

experiment. Through the investigation, it has been found that the increase in inhomogeneity of local thermal comfort

intensifies the increase in the entire thermal discomfort for the human being.
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Table.1 Subject information

ID | Gender | Age | Height(cm) | Weight (kg)
1 Female | 21 1.55 4.0
? Male 12 1.76 57.6
3 Female | 21 1.52 46.6
4 Male 24 1.73 64.2
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Fig.3 Local skin temperature change depending on irradiation
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Local Sensation

— 4(2/(1 + e—Cl-ATl—KiA-TZ) _ 1) (5)

AT1 = Tskin,local - Tskin,local,set
AT?2

Whole Body Sensation calc (As)

3 . 3
L3
4 . : *
2 i ~§ 2
S y = 0.5789x - 0.0633
1 ' £ R? = 0.66092
P E
0 v : 8 T T 1
3 2 - 1 2 3 3F° 1 2 3
a1 2 .
L3
y=04675x+0.3747 G *
2 R? = 0.57686 '§ :
3

Whole Boaay Sensation Vote (Vs) Whole Body Comfort Vote (Vc)

Fig.4 Whole body sensation and comfort votes vs. calculation values

Fig.

Thermal Sensation scales : -3 cold, -2 cool, -1 slightly cool, 0 neutral
1 slightly warm, 2 warm, 3hot
Thermal Comfort scales : -3 very uncomfortable, -2, uncomfortable
-1 slightly uncomfortable, 0 neutral
1 slightly comfortable, 2 comfortable, 3 very comfortable

Inhomogeneous Sensation (as) Inhomogeneous Comfort (ac)

5 Sensation and Comfort Non-uniformity vs. difference between

votes and calculation values

Table.2 JOS-2 Body surface area * 7

i Segment Apu(i)se [M?]
1 Head 0.110
2 Neck 0.029
3 Chest 0.175
4 Back 0.161
5 Pelvis 0.221
6 Left shoulder 0.096
7 Left arm 0.063
8 Left hand 0.050
9 Right shoulder 0.096
10 Right arm 0.063
11 Right hand 0.050
12 Left thigh 0.209
13 Left leg 0.112
14 Left foot 0.056
15 Right thigh 0.209
16 Right leg 0.112
17 Right foot 0.056
Total 1.870
Table.3 Coefficients K1, C1 6
Body Part Tskin,i-Tskin,iset <0 Tstein,i-Tskin,i,set >=0
(local body part cool) (local body part warm)
Cl K1 Cl K1
Head 038  0.18 132 0.18
Neck 0.4 0.15 125 0.5
Chest 0.35 0.1 0.6 0.1
Back 0.3 0.1 0.7 0.1
Pelvis 0.2 0.15 0.4 0.15
Upper arm 0.29 0.1 0.4 0.1

Lower arm 0.3 0.1 0.7 0.1
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Fig.6 Local sensation votes vs. Zhang predict votes
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Thermal Environment in Outdoor Space Near the Building and
Numerical Analysis of Human Thermal Sensation
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Osaka Prefecture University

Thermal sensation under outdoor environment is effected by solar radiation. Trees can reduce direct solar radiation. To

understand the effect of trees, two cases were simulated. One is the environment with five trees and the other is no tree

environment. The solar radiation and other meteorological data were obtained by simulation. Using these data and two-node

model, human thermal load were calculated. Human thermal load were reduced under the trees.
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Effect of Radiative Environment on Human Thermal Sensation in Qutdoor
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The simultaneous measurements of the thermal environment and the thermal sensation of subjects were performed to

examine the effect of ground surface materials with various solar reflectance and urban greenery with various factors,

namely tree canopy ,wall greenery and hedge. The present study employs human thermal load as a thermal comfort index.

Human thermal load refers to the thermal load on the human body and is obtained from the energy balance of the whole

body. Human thermal load and thermal comfort are sufficiently correlated for several types of ground surface materials

and greenery under the steady state.
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Influence of Void Structure on Moisture Evaporation Process of Granular Porous
Packed Bed

OF MR RN S IVAVNE S|

Nl O 3 S VAV NS O

M IE (OR B 32K )

Yusuke MORISHITA*! Shinichi KINOSHITA*! Atsumasa YOSHIDA*!
*10saka Prefecture University

In recent year, pavement of a road with water-retentive porous material can be cited as a mitigation

measure for the remarkable heat island phenomenon. In order to improve the evaporation performance of

the water retentive porous material, it is necessary to establish a method of measuring physical properties

and evaluating performance concerning heat and moisture transport. In this study, the heat and moisture

transfer characteristics was evaluated and evaluated the evaporation property for the granular porous

packed bed of particle size and void structure.
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Table 1: Measurement samples properties
(&) | (b) | (¢) | (d)
Diameter[mm] | 15 | 15 | 15 | 3

Pore size[um] | 100 | 6 100
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Table 2: The measurement conditions

Thermal Permeability| Moisture Specific
conductivity | [x107° conductiviy | heat
W/mK)] | m/s) x10710 | [3/(kgK)]
ke/ (ms-Pa)

a | 0.021¢+0.311 | 2.86 6.73 1.84

b | 0.019¢+0.287 | 2.56 6.8 1.57

¢ 2.82

d | 0.021¢+0.311 | 2.86 6.73 1.84
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Table 3: The measurement conditions
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B 5. 0 30 50
C 2. 0 40 50
42 #HR

HEAEZEHTcZN TN o REEN
DO EENEKe~KBDIZ, & KEEMNMDE
%z MBI /AT, G RMERAG DR K 5
Bla) & (b)) Tl ERWEBEHMEOE VYRS
o, TR ld AL DA 2N S v T K AR
BRpP RS st E2Zon3%,. {B
Ko fe o B 72 2 3k (a) & (d) T b & KW
Moo & %PE S, RN o 22 51K e
AR A oBRBEICTE 2 BTRMAEEL LD
M2y vz &, KRN E L 2E o R
ST T 2FTCORMBMMPELS 222 20D
5.

W ZLEHE o B ()0 REEN DI
242 Kaic w T
HAZMEORAR () & L T, 21k ok

Temperature[ °C]

Time[h]

Fig. 5: 100um carbon mixed sample a temperature
transition in basic condition(30 C, 50%, 2.0m/s))



N
()

35 ]
o |
D 30 ]
a i m
s i ]
Q 25[ —O0mm ]
g i —7.5mm ]
[} + 15.0mm
= 20 —%(2).(5)mm:
r ——37.5mm]
15L | ) | ) | | —T145.0mm]

0 10 20 30 40 50

Time[h]

Fig. 6: 6um carbon mixed sample b temperature tran-
sition in basic condition(30°C, 50%, 2.0m/s))

B
=)

w
a1
T

1

Temperature[ °C]
No
“gs _
e=!
=R=]

|

15.0mrj]
—22.5
20¢ 30.0mi
C —37.5mm]
15L L | | L . 450mm
0 10 20 30 40 50 60
Time[h]

Fig. 7: 100um carbon mixed sample d temperature
transition in basic condition(30 C, 50%, 2.0m/s))

50 T T T T T
— | Sample a: D=15mm, dp=100 m |
X 401 Sample b: D=15mm, dp=6d m
= Sample ¢: D=15mm, non carbon
= Sample d: D=3mm, dp=100| m
=30
o
O
%’ 20
2
2 0
S 10
0
0

Time[h]

Fig. 8:  Moisture content transition in basic
condition(30 C, 50%, 2.0m/s))

40_ T T L T
350 ]
O
230f
2 I
s |
25
=
5)
=20
r —37.5mm
L —45.0mm -
15L | [ [ B
0 5 10 15 20 25 30

Time[h]

Fig. 9: Moisture content transition in wind change
condition(30'C, 50%, 5.0m/s))

5 ¥ 8

N EoEBVWEEAKERNRRZALEOY
HEE L OOEFEREICKITTEE 2 FiT
270 MMEEHEBREZT, LToMEZE
.
<RI BE R IN R M JE YRR o P i A K KT
LT W W,

—EDRHE DKM T ICE W T DKM E
Z SF i 3 % 72 o i B 2 A W i B %
BMRLIAEREBIZSL TITVWLTOMKE
A
B o EePANTEEoM2IICE D S
T, BB EKENFHEKELHXXTHL
fioT & EFoT W3 Z E2Bbhol,

JECE NI — E o i B T E o R
M <Tw s LT, MAFEERD R
2kt L 2GS a, N EL2 X0 M
PP ERGZBIMESCHTEBE®T £ ToIR
PR BRI EDbDok, 6 ICREDN
HuaxsrgaTcbEUCERPGES K.
CREZEE NI YL, EXRERETEE
OB BEBPAMEDIICHEHSZD), 2D
Wz MR B DY A Zeodz ) L 28 BRI o L
THEL, BARBEIZI N IEE QR
RELSBYDWEBEREL2RES 2D E L
2225605,

2 E XM

1) JIS A 1476 & % M KL o & K K 5E 75 Ik

)RR, HFHERLZABERERE O KD
7K F o BRI SE i, 58 45 9] 22 &G -
WELYSILRXBAMMPARERES W
X £ A86, 2015



A-66

E—F7A450 FRKDBEHNEADBRRICEDLS
HRX %L & HIRZER OBSNBIRBEORBZR S
Analysis of the relation between urban block characteristics and radiant environment in street
canyon based on the countermeasure priority for urban heat island

OAR 1 #® & (FFKRTF) (N I C RN
Yuki KIYAMA*!  Hideki TAKEBAYASH|*!
*1Kobe University

In this study, in order to effectively introduce heat island countermeasure technology for ground surface covering, the
countermeasure priority is examined based on the radiant environment in street canyon. The boundary of countermeasure
priority is set on 80% of the amount of maximum daily integrated solar radiation gain on summer sunny day. If the building
height is H, the boundary of countermeasure priority is located on about H / 3 from the southern building wall, 2H / 3 from

the eastern and western wall with a gradient of about H / 4 from the south end.
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Figurel2. Low countermeasure priority around single building

model in case the building faces east, west, north and south
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Figurel3. Low countermeasure priority around single building

model in case the building does not face east, west, north and south
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