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Visceral leishmaniasis
Increasing public health problem
Lethality > 90% if not treated
Several mammal reservoirs
Advancing to new geographic areas

Arboviruses vectors
Vectors of Dengue, Zika and Chikungunya in the Americas
Dengue – subsequent infections can lead to severe disease 
Zika – same symptoms as dengue (mild) (microcephaly)
Chikungunya – immunity for life after first infection



Goals

Specific objectives

To implement a geospatial surveillance and response system resource for vector borne disease in 
the Americas using NASA EOS data, GIS and ENM to characterize the environmental suitability and 
the potential for spread of endemic diseases
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Ecological niche model

Use of soil moisture active passive satellite data and Wordclim 2.0 data to predict the potential distribution of visceral leishmaniasis 
and its vector Lutzomyia longipalpis in Sao Paulo and Bahia states, Brazil
Rodgers MSM et al. Geospatial Health, May 2022

2 States in Brazil (Bahia – NE; Sao Paulo – SE)

SMAP and WORDCLIM Data

Visceral Leishmaniasis
Human Cases
Vector traps (insect data) 

RS products (SMAP) provided 
information on when to expect 
increase in insect population 
density and extrapolate for increase 
in human VL incidence

Target specific areas and months on 
increased risk 



Annual potential generations

Two predictive models using Maxent and Growing degree day-Water budget analysis to study the distribution and climatic suitability 
of visceral leishmaniasis and vector Luztomyia longipalpis in the state of Bahia, Brazil 
Nieto PM et al. Submitted to Geospatial Health, Mar 2023

SMAP data vs Water Budget

Identify how many potential generations of L. 
longipalpis is expected in a year / where

Vector control resources can be allocated acco
rding to each area specific needs 



Aedes-borne arboviruses

The importance of considering microenvironmental temperature measures for the estimation of reproduction number (Rt) for arbo
virus in Colombian municipalities. 
Peña-Garcia VH et al. Submitted to American Journal of Tropical Medicine and Hygiene, Feb 2023

Find a functional relationship between indoor temperature and 
outdoor temperature to better capture the micro-environment of 
the vectors that live in houses

Investigate how differences in temperature measured inside/
outside/weather stations/satellite translate into altered estimates 
of transmission of arboviruses

Evaluate the use of RS data in lieu of temperature 
data loggers 
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