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= Tropical & subtropical climate regions
= Over 40% of world’s population at risk
@%:ié—%f’i\ : ’

_II‘-IJ.

Y ! o Geographical extension of dengue, 20002007

| ¥ Risk of dengue transmission

©2010 Nature Publishing Group Guzman, M. G. et al. Dengue: A continuing global threat.
Nature Reviews Microbiology 8, S7-S16 (2010). All rights reserved.

STEMLAB, Department of Bioenvironmental Systems Engineering, National Taiwan University



STEMLAB

SpatioTemporal Environmental

inforMatics LABoratory

Introduction - Dengue Fever (DF)

= Mosquito-borne disease
= The Virus

- Four distinct serotypes

= The Mosquitos
- Aedes aegypti
- Aedes albopictus

= No specific treatment
Effectively Anti-mosquito measures
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Essentials of vector-borne disease transmission

Hosts
(Human / Animal / Vector)
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» RERFINAEEE L FREFHSI? (WHO, 2005)

> Disease pathogen
* Increasing temperature can speed up the development of pathogen
> Disease vector

» Population increases at the suitable temperature, rainfall, humidity
conditions

> Human behavior
« Activity pattern depends on weather conditions

»

IxEdsm RS 2] AR TEANE 2w ETE (WHO, 2005)
EE  EEL B R -
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» RERFEWFHERE, ZFRLURGFEEMEREEMNAE (Patz, et al,,
1998; Reiter, 2001), Kuhn, et al. (2005b)iRE| & FE E#MF A H R RIK

MCRE. BE. BRE)ARESHNERE

Authors Puz,]:;]fd Journal Location |Sampling time Correlated Variables Method
Singapore Journal of infall, *rainfall, temperature,
Arcari et al. 2007 T 4P Indonesia 1992-2001 | humidity, SOI(south oscillation | Multiple regression
ropical Geography index)
International Journal -y . .
Halide and Ridd 2008 of Environmental | Indonesia | 1998.2005 |Fwmidity. temperature, SST(sca) Multiple regression
surface temperature) with lags
Health Research
Tropical Medicine Autoresressive
Hurtado-D1’az et al. 2007 and International Mexico 1995-2003 Temperature, rainfall, SST, SOI =
Health models
Katrin Kuhn et al. - WHO Report -- - Temperature, humidity, rainfall. --
The American
Society of Tropical . . Box-Jenkins approach
Luz et al. 2008 Medicine and Brazil, 1997-2004 Temperature, rainy days to ARIMA
Hygiene
Smith 2004 PLoS Biology -- - Rainfall, temperature, humidity. --
Wu et al. 2007 Acta Tropica Taiwan 1998-2003 Temperature; Relative humidity ARIMA
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Authors Pu{)y];;]:ed Journal Location Sampling time Correlated Variables Method
Breteau index
S T
Wangand Chen| 1997 | T ¥ ;i&i Southern Taiwan|  1961-1994 Ai‘;ﬂ?f;ﬁ&ﬁgfﬂ?ﬁ% Fnformation value
Mean lowest mouthly temperature
Monthly temperature deviation Autoreeressive
Southern Relative humidity nte gl: ted
Wu et al. 2007 Acta Tropica |Taiwan Kaohsui 1998-2003 Vector density record mc::liniverage
ng City Average temperature
Socio-ecological cha (ARIMA) models
Breteau index Panel data model
Climatic Jan. 2000~ Feb Average monthly temperature Contingent
Tseng et al. 2009 Taiwan ' ) Average monthly humidity aeil
Change 2006 A thlv rainfall Valuation
verage monthly ra Method
Average annual patient number
W et al. 2009 Scml}i;;ifﬂle Taiwan 1098-2006 Urbanization; Averi.gc temperature higher than Spatial Lag
Evironment 18 °C per year model
Intercept
Stochastic Temperature
Enwvironmental Temperature Bayesian
Yu et al. 2010 Research and | Southern Taiwan 2002-2006 Max temperature Maximum
Risk Log of rainfall Entropy analysis
Assessment SOIL
Breteau index
Precipitation
Centers for Southern Mean temperature
Wu et.al 2010 |Disease Control| Taiwan ,Kaochsui 2010 Mean highest temperature Information value
report ng City Mean lowest temperature
Breteau index
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FEMRIE 7 L ERE
» FRTRIFERRERZEEHREEREFCEE
» JEHRTERRE 52 M 5248 (Gasparrini, 2010)

» LB R KEEHRI5 R T ZEfE B 15

log(pe,) = a+ X8, X135, 57(xciji B)) + F(W) + fipar (¢) + log (POP)

3D plot of temperature effect, New York 1987-2000

see Gasparrin ietal (2010)
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Model #.| Temperature + Rainfall"- QAIC™. AQAIC- o
1- Mintemp + Maxcrain- 1013.91- - P
2o Mintemp + Maxrain- 1021.33- 7.42. P
e Avgtemp + Maxcrain- 1031.81- 17.90- :
8- Avgtemp + Maxrain- 1038.64- 21.56- ¢
3. Mintemp + Avgrain- 1035.47- 24.73. ¢
9. Avgtemp + Averaine. 1054.29. 40.38- :
4. Maxtemp + Maxcrain- 1078.51- 64.60- :
54 Maxtemp + Maxrain- 1080.04- 66.13- :
6. Maxtemp + Averain- 1100.19- 86.28- P

* Maxtemp = maximum temperature; Mintemp = minimum temperature; Avgtemp = average temperature; Maxcrain = 24hr maximum
cumulative rainfall; Maxrain = 1 hr maximum cumulative rain fall; Avgrain = average rainfall+
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»ﬂ REHEEALE MR
> BEEGEE AR 15f8-35E (Wu et al. 2007; Padmanabha et al.
2012)

> BB R ERTE 27%-30/F (Yang et al. 2009a)
» BERER20ER, AZRAEHRABEN 2 RIEME

Mintemp=20 Mintemp=29

00 10 20 30
RR
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» G EEIECE Reiter 2001: Lifson 1996: Smith et al. 2004: Wu

et al. 2007; Yu et al.

2011)
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Real-time DF prediction
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Landuse status of
[Kaohsiung City and Fongshan District

Comal

B Dich

Pure residentail arez

e Kilometers| Resicenlial areat wilh business o — w— Kilometers|

0051 2 3 4 _- Residentiul area with other uses 00.51 2 3 4
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Major interactions between influential factors
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Spatial distribution of DF risks

Return Period
=1 Year

Return Period
=10 Year
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Spatial distribution of return periods
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Summary
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