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Backgrounds

* Urban heat island changes the micrometeorology of urban area and can
alter the convective rainfall. This study investigated the effects of urban
heat island and increased temperature on convective rainfall in Taichung

City. Spatial analysis of temperature data revealed the urban heat island

Late afterncon temperature = C

effect in Taichung. The urban heat island intensity is estimated 0.14° per

decade. Convective rainfall events were extracted from long-term hourly

rainfall records in urban region. Rainfall characteristics of convective
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rainfall event, including rainfall depth, intensity, and maximum intensity,

were analyzed.
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Davylight hours and temperature in
Taichung City
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Evidences of temperature changes and health
outcomes in Taichung

Table 1 Average daily number of chronic obstructive pulmonary disease (COPD) emergency room (ER) admissions, average daily temperature
(ADT) and daily temperature range (DTR)

COPD admissions Total Mean=+SD Percentile
10th 25th S0th 75th 90th
Daily wisits (persons) 3,263 4.50+2.47 2 3 4 6 E
Temperature (“C) Valid daws Mean=+SD
ADT DTR

Yearly average 725 23.9+4.81 T06HE2 08
Maonth

January 62 17.38+2.66 811247

February 56 18.47+2.24 TERELZ218

March 62 21.24+2.94 T.36+£2.65

April G0 23902 TR T7.03%+:1.72

Mav 62 26. 722,06 6.34+1.46

June 60 2R 3R L2 44 G.280+2.05

July 62 28.79+1.33 6.29+1.42

August 62 29.08=+1.35 6.43+1.44

September &0 27.29+1.33 6.26+1.85

October 57 25.32+3.29 T.01+1.85

November &0 21.162.49 T.TEE2.06

December 62 18.91+3.61 T7.53+2.33

viLy



Table 2 The relative nsk of COPD ER admissions affected by air pollutants, day of the week, and ADT using a multivariate Poisson model. RR
Relative nsk, Cf confidence interval

Parameter Univariate analysis Multivariate analysis

RRE 95% Cl P RE 95% Cl P

Air pollutants

S0, 1.059 1.034 1.085 <.001 1.01 0975 1.045 (0.592
CO 1.357 1.212 1.520 <001 1.131 0.9 1.422 (0.291
05 1.001 (0.997 1.005 0.568 1.003 0,998 1.007 (0.309
PMo 1.003 1.002 1.004 <001 1.001 0.999 1.003 0.317
N0, 1.014 1.010 1.018 <001 0.995 0.985 1.005 (0.347
Day of week (0.853 (0.792 0.918 <.001 0.855 0.793 0.921 <001
Average daily temperature (°C)
<22.95 1.502 1.317 1.712 <.001 1.495 1.295 1.727 <001
22.95-26.58 1.225 1.060 1.415 0.006 1.202 1.034 1.397 0.016
26.58-28.30 1.052 (0.908 1.220 (.499 1.062 0913 1.234 (0.438
28.30-29.42 1.000 ().842 1.187 1.000 1.021 0.858 1.216 0.812
=204 1 |
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Relationships between percentage differences based on
yvearly average chronic obstructive pulmonary disease (COPD)

(e
(=¥}
&
(s8]
e
<"\
o8
=8
8 g
o
g =
£ &
QL w
¢ a
S O
s 5
a ¥
e =
=
=
[+4)
[
St
&

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Manth of Year

11/16/2021

50 Q
—#— COPD
40 : Ty V"TCmPCI&tUIt 5% -1 8
i i
30 k o i 17
n & g e g
16
20 r 9
2\ 15
10 i o i
14
0 .‘\
- 13
- o . n
10 1,
() .'
20t 1 =090 11
.~
-30

Monthly Average Diumal Temperature

Range (C)

FPercentage Difference from Yearly Average
for COPD Daily Visits (%)
=

[y
b=

A
=
T

ok
=2

S

=
T

—_
=

S

—— (DJFD
-w w 0' - TE E ;I E
n .
N TR b o .
& W
2 0
n > .
*u \:\i- G
P A L
& \
.-'F e
\ ;
.
'
o
w e
~ e ped) s
— F
& |

&

b

3

Jan Feb Mar Apr May Jon Jul  Awg Sep Oct Nov Dec
WMeonth of Year

35
o
@
=
=
-
&
(4]
o
a
15 %
-
?.
10 <&
B
=
e
3 =2

(=]




Table 3 The relative risk of COPD ER admissions affected by air pollutants, day of the week, and DTR using a multivariate Poisson model

Parameter Univariate analysis Multivariate analysis
kR 95%(Cl P kR 95%ClI P
Air pol lutants
S0, 1.060 1.034 1.085 <001 1.007 0.974 1.041 0.698
cO 1.347 1.203 1.507 <001 0.919 0.732 1.155 0.469
0, 1.001 0.997 1.005 0.617 0.997 0.992 1.002 0.203
PMyg 1.003 1.002 1.004 <001 1.002 1.000 1.004 0.083
NO, 1.014 1.009 1.018 <001 1.008 0.998 1018 0.113
Day of week 0.856 0.795 0.921 <001 (.865 0.803 0.933 <001
DTR (°C)
<0.0 1 1
6.6-7.5 1.074 0.974 1.184 0.154 1.066 0.966 1.176 0.207
7.5-8.7 1.112 1.015 1.219 0.023 1.066 0.971 1171 0.178
8.7-9.6 1.200 1.065 1.353 0.003 1.116 0.986 1.264 0.082
=0.6 1.229 1.091 1.383 <001 1.139 1.008 1.288 0.037
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FPercentage Change of Risk of COFD ER

Admissions (%)

Percentage change of risk of COPD ER
correlate

admissions

with average daily temperature and DTR

Diurnal Temperatore Range Ct)
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Average Daily Temperature (C)
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Percentage differences of yearly average ACS ER admissions (solid line) correlated with
monthly average diurnal temperature range (dashed line)
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Percentage Difference from Yearly Average

for ACS Monthly Admissions (%)
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Percentage differences ACS ER admissions (solid line)
correlated with monthly avelr_age daily temperature (dashed
ine)




Conclusions

1. Daily ambient diurnal temperature range (DTR) correlated well with daily COPD admissions to an ER.
When DTR exceeded 9.6 C, the risk of COPD admission was higher than the baseline value. COPD
morbidity increased significantly with lower outdoor average daily temperature (ADT) and higher

temperature variation, even though winter temperatures in this subtropical region are relatively mild.

2. The average daily temperature and DTR correlated significantly with daily ACS admissions to an ER.
When ADT fell below 17.0°C or the DTR range exceeded a threshold of 5.8°C the risk of ACS attack

was higher than baseline data.
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Sustainable development index in Taichung city
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Trends of SDI in Taichung city in 2010-2019
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Four domains of SDI in Taichung city
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Framework of Sustainable development in Taichung City

ERR &S
\ _E

P REUF
BUERFRE]

!

AR e

XEBHEIRE

(%% B K ix /= )
e - E
mERER ‘

11/16/2021 iﬁJZFE%éE Tk 48 2% A

fh-

1l
mERAKEE
(HEEERM)

BERER EEmE
RERIE ZRERE

15



LISTENING

16

:E: iy N

;E:E__:_:______
_____

Mo R RRRRER NN N W

pa— |

_________

KeepCalmAndPosters.com

=%

ie

trateg

e.S

____._._.__......._._mm___.
_.__.___________.__________

!;:-sw--
T

L L T WLL UL R

g

\

0
-
"
0
]
0
T
0
0



