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Calentamiento global de 1880 a 2015

(NASA, 2016)
http://climate.nasa.gov/climate_resources/139/
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Adapt or not to adapt, 
That is the question!

 Proceso a escala global y local:

 ¿A qué se enfrentan las especies?
 Impactos ante eventos extremos

 Modificación de la Temperatura

 Modificación en la Precipitación

 Incremento del nivel del mar



Dengue Fever

 Dengue Fever and Dengue Hemorrhagic Fever are caused 
by dengue viruses transmitted by Aedes mosquitoes

 Annually, more than 100 million people contract dengue 
worldwide

 500,000 people develop severe dengue hemorrhagic fever every 
year

 No vaccine available

 Increasing number and severity of cases in the Americas…
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Source: WHO DengueNet
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Symptoms Zika Dengue Chikungunya

Fever ++ +++ +++

Rash +++ + ++

Conjunctivitis ++ - -

Athralgia ++ + +++

Myalgia + ++ +

Headache + ++ ++

Mouth/nose bleeding - ++ -

~% asymptomatic 80 75 3-28

Incubation period 2-7 days 5-7 days 3-7 days

Clinical

complications

Zika Dengue Chikungunya

Hemorrhagic fever - ++ -

Shock - ++ +

Guillian-Barré ++ - +

Microcephaly ++ - -

Disabling joint pain - - ++

Arthritis - - ++
CDC, WHO

Similar initial 

symptoms

Different disease 

outcomes



Vector presence at Mexico.

Source: DengueMap – a CDC-HealthMap collaboration) 

Mexico City

Dengue endemic 
regions (blue)
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Study Area



Framework for Aedes aegypti Study
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Hayden et al, 2011



Pupae and larvae 

collection at Córdoba 

,Veracruz.

Fieldwork for Aedes aegypti

We arrive at 2011: To Collect weather and climate data (in 
situ), to collect data on mosquito presence/abundance  and to 
conduct focus groups 
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Clusters at Orizaba, Veracruz.
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Results

r2=0.70

Perote

Mendoza

Coatapec

Rio Blanco

Xalapa

Cordoba

Orizaba

Acultzingo

Puebla

Atlixco

Maltrata

*Based on sample of ~50 homes per city
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Vector risk scenario



Geospatial Data

 Collected in September 2013

 50 cm resolution, 4 channels (red, green, 
blue, near infra-red
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Satellite Imagery Algorithm

(Preliminary Results @ 0.5 km Resolution)

Building Area

Image

Classification
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Vegetation (trees)

Unclassified

Buildings

Other

Visible Imagery



Uso de Suelo1993



Uso de Suelo por Municipio





Uso de Suelo por Municipio



Local land use: LANDSAT

Welsh et al, 2016 (on press)
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Seasonality of 
temperature and 

rainfall along 
transect

•Field work performed during 

summer months (Jul-Sep) when it 

is warmest and rainiest.  Dengue 

cases are most prevalent during 

this season



BG sentinels at work 



Lozano-Fuentes et al. 2012 (JME, JTM)
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Bad news or opportunity 
scenario?



David G Vaughn



Importa por donde empezar?



Carlos M. Welsh Rodríguez

cwelsh@uv.mx

Centro de Ciencias de la Tierra

Nov 2018 ©

CALENTAMIENTO 
“Urbano”.
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