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Seeing disease vectors from the sky: 
How far can we go?

Space for Healthcare – Brussels – 6 November 2023
A. Juache, C. Marsboom and G. Hendrickx 

The problem

Allen et al, 2017, Nature Communications

Increased risk for zoonotic EID events
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The answer

There is a need for precise information on distribution, abundance, and 
spread of disease vectors and the diseases they transmit
But: Field surveys are labour intensive and expensive

These costs can be reduced by combining strategic sampling and spatial 
models and remote sensing data
But: This requires expertise and access to state-of-the-art tools and 
Remote Sensing data

How can satellite imagery contribute?

Bringing risk mapping to the next level
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Which questions can be answered?

Where 
are the 

vectors?

When will 
they be 
active?

How 
many will 
they be?

Where 
will they 
transmit 
disease?

Where are the vectors?
Aedes albopictus

Global
Kraemer et al, 2015, eLIFE

WHO Eastern Mediterranean Region
Ducheyne et al, 2018,

 Int. J. Health Geographics
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When will they be active?

Petric et al, 2021, Geospatial Health

Aedes albopictus

How many will they be?

Petric 2021, PhD thesis

Aedes aegypti
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Where will they transmit disease?
Aedes aegypti / Aedes albopictus – DENGUE

© Avia-GIS, Marsboom et al.

City of Lucknow, India
© Avia-GIS, Juache et al. – CHARISMA project

Where will they transmit disease?

Climatic:
Urban heat index
Temperature
Relative humidity

Urban Land Cover:
Compact built
Open built
Tree cover

Socio-demographic:
Households/km2

Aedes aegypti / Aedes albopictus – DENGUE

© Avia-GIS, Juache et al.
CHARISMA project

© VITO – CHARISMA project

Urban heat index Max. Temp. (pre-monsoon) Rel. Hum.. (monsoon)

Compact building Open building Tree density

# households/ area

© VITO – CHARISMA project

Census 2010, India
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In conclusion: how can satellites contribute?

Where? When? How 
many?

Disease 
risk?

Land surface temperature
Vegetation indices
Precipitation
Nighttime lights
Human population density

Macro-climatic model parameters
• Critical temperatures (hibernation, hatching)
• Precipitation
• Photoperiod

Micro-climatic model parameters
• Temperature
• Rainfall
• Humidity

Climatic factors
• Temperature
• Relative Humidity
Urban land cover
Socio-demographics

MODIS/VIIRS, Sentinel, WorldClim

ERA5 (ECMWF)

ERA5, Microclimate (WSN)

Worldcover
Landsat
Sentinel

ERA5

Our Innovation and Research Partners
info@avia-gis.com
www.avia-gis.com
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Thank you for your questions
info@avia-gis.com
www.avia-gis.com


