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In the Amazon Rainforest, few animals are as dangerous to humans as mosquitos that transmit malaria. Predicting
favorable conditions for mosquito breeding and survival relies on identifying areas with warm air temperatures and

calm waters, such as ponds and puddles.

A map showing the rivers the
Peruvian Amazon and

surrounding areas.
Credits: NASA's Scientific Visualization Studio
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Long-term mean annual precipitation for Peru and Ecuador based on TMPA data
(1998-2013) (left) and an example of a monthly standardized soil moisture
anomaly for March 1998 (right). The dashed box shows the approximate location
of the western Amazon focus region.

To tackle this problem, a group of researchers are using a
range of NASA satellites, including GPM, SMAP, Landsat,
Terra and Aqua, to identify human and environmental events
that typically precede an outbreak. With funding from NASA’s
Applied Sciences Program, they are working in partnership
with the Peruvian government to develop a system that uses
satellite and other data to help forecast outbreaks at the
household level months in advance and prevent them from
happening.

“We use TRMM/GPM to monitor rainfall conditions in data scarce
regions of the western Amazon basin. The rainfall data drive a water
balance model that is used to predict conditions favorable for
mosquito breeding and survival, which in turn informs our malaria
transmission risk estimates.”

-Ben Zaitchik, John Hopkins University



Integrating NASA Earth Observations
with Citizen Science Data

The NASA Develop program is working with multiple organizations to integrate NASA Earth
observations with citizen science data from Western Europe to understand the location and timing of
disease outbreaks and improve outbreak predictions.

GEE Output

Environmental Data Visualize and create Interactive habitat
Citizen Science Data model suitability model

NASA and partners are working towards a shared, coordinated platform and protocol to leverage
citizen science for the global surveillance and control of disease-carrying mosquitoes. Specifically,
data from citizen science and environmental data from NASA Earth observations, including
precipitation (from GPM IMERG), elevation, humidity, land cover, soil moisture, and land surface
temperature will be used as parameters for a mosquito habitat suitability model and incorporated into
a open-source interactive map. The tool will assist policy makers and public health officials in
identifying environmental factors associated with mosquito outbreaks and deciding where to focus

disease mitigation efforts.



Using NASA Derived Environmental Data to

US Army Corps
of Engineers.
Engineer Research and

Predict Dengue Spread in Cambodia SR

NASA satellite products have been incorporated into US Army Corps ERDC-GRL's “Vulnerability Assessment
Software Tool: Spatial Analytics for Force Health and Readiness” (VAST-SAFHR), to predict the occurrence of

dengue outbreaks in Cambodia.
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Step 3: Stochastic Simulation
of Vector-Borne Disease

The purpose of VAST-SAFHR is to develop a computational framework to model, map and predict the spatial and
temporal movement of dengue within Cambodia. The movement of dengue is highly dependent upon mosquitoes
and their environment, which can be modeled with NASA derived products of Normalized Difference Vegetation
Index (NDVI), land surface temperature (LST), and precipitation data using NASA sensors MODIS Terra and Aqua
and TRMM/GPM. These environmental variables plus population density are used to calculate pixel level dengue
incident rates which are then used to predict the occurrence of dengue outbreaks in Cambodia.



Malaria Early Warning in the Amhara Region
of Eth iopia Soumomsors

A collaboration between South Dakota State University (SDSU) scientists and public health stakeholders are using
NASA satellite data as input variables for a web-based malaria informatics system for epidemiological and
environmental data acquisition and harmonization. Specifically, GPM precipitation, MODIS land surface
temperature, and MODIS surface reflectance are used for environmental data sources to develop malaria forecasts
in the Amhara Region of Ethiopia.
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Michael C. Wimberly (michael.wimberly@sdstate.edu), Geospatial Sciences Center of Excellence, South Dakota State University/
Supported by NIH-NIAID (R0O1AI079411, Pl: Wimberly)/ See Merkord et al. (2017), Malaria Journal for more information
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West Nile Virus Forecasting and Risk
Mapping in the Northern Great Plains S

South Dakota State University (SDSU) scientists are using a web-based informatics system to integrate mosquito
surveillance data with environmental data to predict outbreaks of West Nile virus in the Northern Great Plains of the
United States. West Nile virus risk forecasts are generated using models that incorporate precipitation (GPM),
temperature, and humidity from the North American Land Data Assimilation System (NLDAS) with recent infection
rates from mosquito surveillance. These forecasts are then disseminated as weekly reports on the project website at
http://mosquito.sdstate.edu/.
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Information System (SDMIS) illustrating data flows for calibration and prediction.

Michael C. Wimberly (michael.wimberly@sdstate.edu), Geospatial Sciences Center of Excellence, South Dakota State University/
Supported by NASA (NNX15AF74G, Pl: Wimberly)/ See Davis et al. (2017), PLOS Currents: Outbreaks for more information
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@ ‘ Satellites Search for Cholera in the Bengal Delta

Epidemic Cholera

e Sporadic deadly outbreak

e Usually occurs following floods or
inundation of large landscape

e Warm temperatures may increase

growth of bacteria in aquatic

bodies.

Mixed-mode Cholera

e Usually two seasonal peaks

e One peak related to seawater
intrusion; Second peak associated
with widespread inundation

e Specific to Bengal Delta region

Endemic Cholera
e Cholera persists throughout year in
coastal regions
e Seawater intrusion from coasts to
inland
e Cholera outbreaks occur during low
river flow season
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