Impact of temperature anomaly on the
cardiovascular mortality rate of elderly in Taipei:
from seasonal forecast to health warning system

Cheng-Ta Chen’ and Yu-Chun Wang?

"National Taiwan Normal University, Department of Earth Sciences

2Chung Yuan Christian University, Department of Bioenvironmental Engineering

LM 5HRHR
A Ml i aw - remm

LI S 8

Tempeiature Anomaly t €)

0 P

Land Surface Temperature Anomaly ( (

N A
Vv ")




1995 Chicago Heat Wave
500, 45 Kaiser et al. (2007)

450+ -40
400* _35 e
VI
n i 3 —— Total deaths
_% 350 \ \/N\/, 30 '3
v — = Cardi lar deaths
@ 300- ardiovascula
= a8y
6 250. .3_ = == == = bycessive haat deaths
| .
U -20 = Other causes
2 200 ,\ 3 ’
= =15 = Maximum temperature
- 150 o (Celsius)
[
100
S0 w i
0 4 0
\?, o)
\qo, \QQ
W v
oe:\' &
x\) 3\)

Date

FIGURE 1— Daily number of deaths and maximum temperature during the Chicago heat
wave: June 22, 1995-August 10, 1995.




2003 France Heat Wave
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Relationship between daily mortality and temperature
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Figure 1 Time series of the total number of daily deaths and the daily average temperature in London between 1976 and 1996.
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Figure 2 Plot of mortality against average temperature, with a Sdf
smoothing spline overlaid to help show the basic relation.




Patz et al. (2005) Nature (Review)

* Exposure to both extreme hot and cold weather is
associated with increased morbidity and mortality,
compared to an intermediate ‘comfortable’ temperature
range.

Heat mortality follows a V-shaped function with a steeper
slope at higher temperatures. The comfortable or safest
temperature range is closely related to mean temperature,

with an upper bound from as low as 16.5°C for the
Netherlands and 19°C for London, to as high as 29°C in
Taiwan

Regional difference due to local climate,
socio-economic environments, and adaptation




Different adaptation methods applied:
Extratropical: Heating system
Tropical: Air-conditioner

extratropical

Mortality
rate

tropical

16 C 28 C

Temperature




» S o d A N, T Y ‘s
l ok sinh e b -
) N RURNY A 3

Ty —RJ U NS B L AKX 777030

G 3
y v L] L]
: 5 R o
[ --Mq.-.A' ¢ »~ A ) I y I
L Ea—, J N : SRt v ’ _.‘
Avana I p . . .
— ‘ i/ A8 /AN [aipei Metropolitan
— =K » = § g :
AZAKHSTAN v £ T Jue Y ST
< - .
- A‘. '\)‘“*“u' ;_ “"‘:".k. - AN X Area
. > . \
- * . - 7
S 2 MONGOLIA 0 SRR <L WP
& W * . -t Yok yvo
F e . - \
L) AN ¢ Myorgyang A
"",“_ ” FAAN ol ey s® .“‘“ Vel ¥ et .c u?" v
F Dashasde u o o d "’-'- 1 J'>"'
L A XA f Panga® 3 ey
s r‘f~ CFSEnT . e . Vﬂ -
- . . B nads » )@ weba
v R ) <&
~.“‘\.\ o wowa s L -
iden dom . ) g
- \ 3 - Ehengzhoy -
M‘J‘_"' Naspag o4 S baegia C
e et Ok 8 & 6 » v - ey ) ) °
-« L P - 4 -~ Honigrbos? .
" ..~,‘. » Aoy 3 \ .\“'f-h ) g -
New Delhi - fpm—— . 7 y
< N Pameene . .
- NETAL o, S ‘5‘ -\W_‘ . Nan Ay J
e ' . - o
i . s MRTAY A oy a0y a%
Winpur®. Kathmandd .li\.}“ 4 y s ¢ 2 i
~T ; 4 i ar
el bad - Kooy . d |
FANGLARES g0k 5 3 A A /,'-'“
INDIA s , O W ey o .5
- Seolhony - Mas Lafer, 2 . s AR
*Ngpe SethA)L ¢ 3 \ el "
P \ S y s .
u ..t ECCAN " N ul “::N"‘_ L4058 —r L
rderabad S 1 \:.‘:.', Vlﬂ.ﬂmo : 4 L ot
" lt;n(m. -y . o
. v | % ' NANILAND N\ o
i - e FHHAFANES
 d | Basgies Y e
v (RN \ .. CAMBODIA $ SR . U N
4 T ;e e ' ey
1 gl . ¢ ST LY ‘__\'.l CM A "“"’,'
! " N : ey -
+ -\"I LANKA P 1 Bandar Sery) L, ]
Celombo e A "“_“"‘.'\ 2 &
&l MALAYSIA h . <
Awdls tumper MALAYSIA
W!‘u | . " .H 5 -
e v (= ks DG < oo
| -5 » [ ! ,*‘
Srvava 'S QL 1 ', ]
. & E - ) ny ¢ |
\ribang l N [) () H [; b I AN .
. pakarta s 2T
i n w » ——y 5 < > 1
Randabg oowwy 1A . |

AUSTRALIA




Objectives

e To study the temperature thresholds that lead to excessive
daily mortality rate of elderly (> 65 years old) due to
cardiovascular and respiratory diseases.

* To estimate the impact of heat waves and cold surges on
the excessive daily mortality rate of elderly

Data

e Daily deaths and population in Taipei metropolitan area by
department of health: 1981-2006 (classified by ages,
gender and cause of death) focused on death of elderly (>
65 years old) due to cardiovascular and respiratory
diseases.

e Daily maximun, minimum temperature at Taipei station (also
for 1981-2006 period)




Total daily deaths (upper curve) and
mortality rate (per 100,000) for persons >
65 years old, Taipel metropolitan Area

Taipei Metropolitan Area
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Remove the trend in cardiovascular and
respiratory mortality rate (per 100,000) for
persons > 65 years old
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Seasonal cycle in mortality rate and

temperature
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* Removed trend and seasonal cycle from mortality data
to get the expected mortality rate

* Bin the ratio of daily observed and expected mortality
rate in different mean daily temperature (yesterday’s

maximum and today’s minimum)
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IPCC AR4 SPM

Table SPM.2. Recent trends, assessment of hurman influence on the trend and projections for extrerne weather events for which there
Is an observed late-20th century frend. (Tables 3.7, 3.8, 9.4; Sections 3.8, 5.5, 9.7, 11.2-11.9}
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Histogram: Taipei mean daily temperature
(yesterday’'s maximum and today’s minimum)
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Histogram: Taipei mean daily temperature
(yesterday’'s maximum and today’s minimum)
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Median of excessive mortality rate ratio =1.135

0.135 x 6 => 81% increase
Car+Res daily mortality rate ~5.7 per 100,000 elderly

In Taipei metropolitan area, 570,000 elderly (>65 yrs)
4.6 more death per year
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Concluding Remarks and Implication

* For Taipei metropolitan area (well adapted to heat waves,
less to cold surges), the temperature thresholds for
excessive mortality rate of elderly due to cardiovascular
and respiratory disease are 32°C and 10°C. A simple heat/
health warning system can be developed for extreme
weather events such as heat wave and cold surge.

e Seasonal forecast of well-above or well-below normal
temperature can still provide guideline to link extreme
weather based on current observation statistics.

* More than 10% of excessive mortality rate are found in
extreme warm or cold condition. For future climate change
projection, the extreme warm conditions are expected to
be much more frequent and lead to large increase in the
health risk.




