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•Increasing number of Earth Observation satellites

•Information availability (processing and price)

•Increasing computing capacities

Potential to provide environmental & meteorological 
information in real-time to inform disease surveillance

EARTH OBSERVATION SATELLITES



DHIS2 (Digital Health Information System, dhis2.org)

Recent possibility to integrate weather and climate data 
into DHIS2 data elements:

-> Limited number of variables

-> Based on Google Earth Engine

�  But still no such data populating in near real time health information systems
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CLIMATE-INFORMED HEALTH PROGRAMMING

https://www.who.int/news/item/01-12-2021-tripartite-and-unep-support-ohhlep-s-definition-of-one-health

• Combining evidence from multiple sources presents significant data 
integration and interoperability challenges.

• Accessing and processing environmental and weather satellite data for 
operational use remain a limiting factor

• Most of the time, it leads to strictly retrospective analysis. 

The necessary workflow can be complex, requiring :

• (i) automatic acquisition and processing of large volumes of remote 
sensing data from online archives,

• (ii) processing of environmental data from disparate sources into a 
unified database format, and 

• (iii) automatic updating of the environmental database for rapid 
availability. 



Environment Analysis and Surveillance to Improve Malaria Elimination Strategies

EASIMES



4 main activities:

• Accurate mapping of land-use/land cover and monitoring of fluctuations in 
environmental conditions

• Defining the malaria epidemiological landscape: Spatio-temporal analysis

• Defining vector-suitable high-risk environments

• Development of a Malaria environmental surveillance system

EASIMES Project aimed to improve the understanding of environmental conditions which influence malaria transmission in the 
forested environments of Eastern Myanmar 

� support micro stratification and active surveillance tools used by the control and/or 
      elimination programs.

Malaria Elimination Task Force 

Community-based access to early diagnosis (RDTs) and treatment 
(ACTs) of over 1250 malaria posts since 2014



Malaria Environmental Surveillance System
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Environmental indicators

5 days at 10m of spatial resolution

Automated processing chain to obtain :

SEN2COR algorithm : Make atmospheric 
conditions correction automatically and 
routinely

Sen2Chain : Process Sentinel2 from L1C to 
L2A level

Sen2liss : Provide index production and time 
series computation

Time series of weekly S2 indicators over a 
buffer of 2000m around each Malaria post
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Climate and Weather data

            era5

Daily data

R and Google Earth Engine combination

Time series of weekly rainfall, min temp and 
max temp information over a buffer of 2000m 
around each Malaria post
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Land Use Land Cover

            

Mining areas

Object-based 
image analysis 

(OBIA) with 
eCognition
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Forest Loss

            Global Forest Change
Published by Hansen, Potapov, Moore, Hancher et 
al.

University of Maryland

Results from time-series 
analysis of Landsat images 
characterising forest
extent and change.

Yearly time series of Forest loss by ha over 
within a 2000m buffer around each malaria post
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Malaria Environmental Surveillance System

http://www.sciencemag.org/content/342/6160/850
http://www.sciencemag.org/content/342/6160/850


Malaria data

Community-based access to early diagnosis 
(RDTs) and treatment (ACTSs) of over 1250 
malaria posts.

Paper-based or digital reporting (email or SMS)

Data are checked and cleaned each week, and 
any errors in data entry are corrected after 
communication with the data entry team

Number of fever cases and the number of 
RDT-confirmed P. falciparum and P. vivax 
infections by age and gender, etc.
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Continuously Enhanced Platform
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Continuously Enhanced Platform





Cross Border Malaria Surveillance



Myanmar

Thailand



• These platforms enable a dynamic exchange and collaboration 
facilitating mutual understanding and knowledge sharing.

• Interactive One Health surveillance platforms are meeting places for 
experts from different disciplines. 

• Environmental surveillance must be implemented across all sectors.

• KHEOBS Laboratory

• Data visualisation and exploratory analysis techniques for 
contextualisation and eventually provide evidence to generate new 
hypotheses to test. 

• The importance of open-source environment.
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