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Abstract

The variations in meteorological conditions induced by climate change can
cause the diffusion pattern of infectious disease and serious epidemic situation.
The objective of this proposal is to build a spatiotemporal infectious disease
diffusion model for dengue fever in order to predict the epidemic situation in
Taiwan. This model expects to account the influence by meteorological factors,
geographic environmental factors and human society factors. The weather
changes can not only directly impact on the epidemic diffusion due to antiviral
activity, but also indirectly affect epidemic dengue fever because of changed
ecological environement for vector mosquito. Therefore, the report can be
divided into three parts:

(1) Discussion on significant factors for epidemic dengue fever: Based on
literature reviews, this report finds out these significant factors conferred by
former researchers, including meteorological factors (ex. temperature, rainfall),
geographic environmental factors (ex. land utilization, vegetation) and human
society factor (ex. population density) .

(2) Analysis of the mechanism of significant factors: In order to research
the effect between these significant factors and dengue fever, this proposal
adopts Quantile Regression and Distributed lag nonlinear models with the
recorded data of dengue fever in South Taiwan.

(3) Spatiotemporal prediction model for dengue fever: This model with
significant factors can analyze and predict the spatiotemporal distribution of

possible epidemic situation in South Taiwan.
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The main results in research report can contain two parts: In geographic
section, Quantile Regression method can find out the correlation between
dengue fever and geographic environmental factors includimg social economy
and land utilization in different spatiotemporal area. According to statistic
experiments, agriculture and natural forest play an important role in dengue
fever whether the research area is in the south Taiwn or Kaohsiung city. Number
of Hakka population is also a significant factor in social economy field.
Moreover, the serious epidemic area found out by regression model is the same
as the actual condition in South Taiwan and Kaohsiung. Therefore, this model
can be to predict the serious epidemic area of dengue fever and provide some
references for the agency.

In the meteorological conditions induced by climate change, distributed lag
nonlinear model with two factors (minimum temperature and 1 hr maxmum
rainfall) haa accurate results of relative risk in epidemic prediction of dengue
fever. Based on the numerical results, epidemic dengue fever can happen in nine
to forteen later if the minimum temperature is more than 20°C and 1hr
maximum rainfall is over 80 mm at present. In addition, the serious epidemic
area is considered in the Kaohsiung city (Chichin, Tsoying, Fengshan, Linyuan)

by the results of spatiotemporal prediction model

keywords : infectious disease prediction, dengue fever, climate change,

prediction model.
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ek Average mouthly temperature
Mean lowest mouthly temperature
Monthly temperature deviation .
) o Autoregressive
Southern Relative humidity intearated
Wu et al. 2007 Acta Tropica | Taiwan ,Kaohsui 1998-2003 Vector density record ey
ng City Average temperature moving average
. . (ARIMA) models
Socio-ecological cha
Breteau index
L Average monthly temperature Panel da}ta model
Climatic . Jan. 2000~ Feb. - Contingent
Tseng et al. 2009 Taiwan Average monthly humidity ?
Change 2006 . Valuation
Average monthly rainfall
) Method
Average annual patient number
Science of the N . .
Wu et al. 2009 Total Taiwan 1998-2006 Urbanization; Averzige temperature higher than Spatial Lag
. 18 °C per year model
Evironment
Intercept
Stochastic Temperature
Environmental Temperature Bayesian
Yu et al. 2010 Research and | Southern Taiwan 2002-2006 Max temperature Maximum
Risk Log of rainfall Entropy analysis
Assessment SOl
Breteau index
Precipitation
Centers for Southern Mean temperature
Wu et.al 2010 |Disease Control| Taiwan ,Kaohsui 2010 Mean highest temperature Information value
report ng City Mean lowest temperature

Breteau index
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BIARE o F B e RA B R S - 0 5]t
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PR ES R RS 0 e EE 0 RERELS T RR - ¥
R INGRAE: R130 .35 J= o L i\géc_f,b;];ﬁ;&g K B )ﬁaﬁf%ﬁp\
Sfn 7 g Flp R A SRR 2 g 4 5 42 (Wang and Chen, 1997) -
TEA R PERERBLRERE L BRI E R

1

Hix BAIEA P T h Bk or

P
m-w{,

;Lg-li»iﬂ%i ¢ AL l’f‘—"—f R}j\"i‘éfé‘ ’

FEps kIR 348 2R (W etal, 2009) - 5 d =%

TEE o T2 B F AR BT F I aix e
£~ B ARG RB OB 2007 £ 2 EAFRFIE S SRR o

ipHaE2 100 & - 5o b A< 4 B (W, et al, 2007) o @ *
Autoregressive integrated moving average (ARIMA) models % 3] * &

R EROPET AN R APHIBRRS EFE A ORE
FRAPM o @ PR > L REEFIRREF A B B Y
fi o Z=% A (Tseng, etal, 2009)RIZ55 > Lo BPE R ~ F & ~ A0
BRALFTFEHABADR AT B o HH LR 308 B AT

Mo FE A GRS FE BB A PPI 2% L L 2009 (W, etal,
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Published . L i
Authors Year Journal Location |Sampling time Correlated Variables Method
Nakhapakorn, K. International Journal of . Built-up area; Agricultural .
Tripathi, N.K. 2005 Health Geographics Thailand 1998 areas; Water bodies; Information value
Proximity of the real cases and
control cases to : River area;
Vacant area; Hospital area;
Shafie 2011 SainsMalaysiana Malaysia, 2000-2004 Industry area; Infra area; Logistic Regression
Government area; Cemetery
area; Forest area; School area
Population Density
conceptual model
Northern linking the
Vanwambeke et al. 2007 EcoHealth Thailand 2003 - 2004 Forests; Orchards Iandscapea people,
an
mosquitoes
Science of the Total _ Urbanization;_ Average _
Wu et al. 2009 : Taiwan 1998-2006 temperature higher than Spatial Lag model
Evironment o
18 °C per year
Epidemiology and _ percentages of shop-houses, _ _
Thammapalo et al. 2008 Infection Thailand 1998 brick-made houses and houses | Clustering analysis
with poor garbage disposal
Ferreira and Brazilian _J_ournal of . ?éri:aerﬁ:tcjrlié)s? IPitrs(‘e (schoor;;iszz?)d I\?V??ﬁs;ag]o?]?jri?id;ggr
2006 Probability and Brazil 2001-2002 ' ' '

Schmidt

Statistics

proportion of the area of the
district covered by slums,

Autoregressive
(CAR) prior
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2 13(H) 22 Fop bl gk 2 &

RS F]F R R

Published

Authors Year Journal Location| Sampling time Correlated Variables Method
frequency of days of cleaning of water
storage containers; , housing pattern, use
Bohra and of evaporation cooler, frequency of Interview and
. 2001 Dengue Bulletin | India 2000-2001 cleaning of evaporation cooler, protection stepwise
Andrianasolo . X .
of water storage containers, mosquito regression
protection measures, frequency of water
supply and frequency of waste disposal
: No larvicide in the water tanks; Use of
Tropical . !
_ Medicine & ro_wer vases fc_)r rellgloys practice, Not Interview and
Spiegel et al. 2007 . Cuba 1990s being economically active.Households . .
International X _ . Logistic regression
with older people; households with
Health .
children.
. Science of The . . - .
Mondinia and 2008 Total Brazil | Sep1994-Aug2002 proportion of one-story homes; number of| Moran index;

Chiaravalloti-Netoa

Environment

residents per home

multiple regression

Low educational level (<4 years of

de Mattos Almeida JOURNAL OF schooling), low income of the head of the Multinomial
ot al 2007 URBAN Brazil 1996-2002 family (<2 minimum wages per models
' HEALTH household), household density, and
proportion of children and elderly women

: . . . . : Correlation

Rosa-Freitas et al. 2003 Dengue Bulletin | Brazil 1999-2001 Population density and income Coeficient
Tropical . .
Van Benthem et al. 2005 Medicine Thailand 2001 Distance to agricultural or natural land Logistic regression
. covers
&Hygeine
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AR 4 B A i de i o Nakhapakorn £ Tripathi #2005 & 2 o< %2t

B TP FRAEREHE L AL G 2+ R 5 (Nakhapakorn and
Tripathi, 2005) - ¥ — * & > Alam % % &8 % & & 2010 # ch#= 3 4rF 7

gk o AR R EA TR RATE L R 1Y G M BERR - F e
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(Alam, et al., 2010) - Van Benthem % + e %] * BEALRuE §F > SRR ¥
B X R T £ #5007 M (Van Benthem, et al., 2005) -
Vanwambeke % 4 & 2007 & ¥ 5 = iJ‘x B3 f0& A~ dxdeds 3+ 4 4 b R
o T AR Y B IR S B SR £ £ 5 B (Vanwambeke, et al.,
2007) - ¢t ¢k > Ferreira = Schmidt §]* [ < &3 4w > #R A DRE

2
AN
—-1

it

FoirFral H(LF W R F)j A0 MG T2 FRTAE R
o & #v = f 4p M (Ferreira and Schmidt, 2006) > &%= 5 L 58 2 2 o
Bohra {= Andrianasolo #7f 4 &8 4 5 L BO PP 2B 4 > T f
* Stepwise e ;2 35 I € & enF) 3 > F Ao RE-K K % hikRE & ¥ (Bohraand
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Aok L 5 4% hBE Tk (Spiegel, et al., 2007) - Mondini §= Chiaravalloti-Neto
% 2008 & f1* 7 @ 4p B 12 (Moran )% & #403F 5 S ¥cia- 4 7otk o
B RHBPRE I HEEEF I /AR A4 53 £l ik
(Mondini and Chiaravalloti-Neto, 2008) - Almeida % + »* 2007 & B] ¥_% I G
TRRECKTAE  -Zifra LA BHERFEYE £ M (Almeida, et al.,
2007) - Thammapalo % % p[** 2008 # £ A2 7538 &2 4 Eeny f7 4 5
AP % = Rk % (Thammapalo, et al., 2008) - @ 7 -4 » £ % £ 4 2009 & - &
* Spatial Lag model 4 17 ;4 1998 & 7] 2006 4 ¢ 17 it~ 35 &+
18 & 1+ 45 Fengp B4 (WU, et al., 2009) -
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