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Project Goal

Develop and operationalize an Earth Observation-informed African 
Cholera Risk Early Warning System (ACREWS) to support rapid 
response interventions

End users: UN Taskforce on Cholera Control, Save the Children, MSF





Objectives
1. Deliver a database of spatial and temporal variability in cholera burden across the continent. 

2. Align our cholera database with a matching EO database of potential cholera predictors. 

3. Collaboratively design a baseline system that generates weekly maps of environmental cholera 

potential based on historical correlations between ENSO, rainfall, and local cholera response.

4. Enhance the system to monitor actual cholera risk using EO-informed predictive models that 

account for the roles of population susceptibility, spatial correlation, and introduction probability 

5. Apply two seasonal prediction techniques to extend the ACREWS time horizon: an ENSO analog-

based cholera risk outlook and a dynamically-based cholera risk forecast. 

6. Operationalize the system for decision support through partnership with the GTFCC. 
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1. Database of spatial and temporal 
cholera variability 
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Data come in many shapes and sizes



Data are linked to locations and time 
periods

Locations

Time Periods
2010 2018 2016 2018



Standardized descriptions of cholera 
epidemiology

Mean annual 
incidence rate 
(per 100K)

Temporal patterns Spatial patterns



A look at the 
current state of 
the database



View information 
about a single 
location
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about a single source 
document



View data from a 
single source 
document
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2. Earth Observation database



2. Earth Observation database
Satellite-derived rainfall: GPM/TRMM and CHIRPS

Satellite-derived surface temperature and near-surface air temperature: 
MODIS/VIIRS and CHIRTS

Surface water extent and quality: MODIS/VIIRS; Aquarius/SMAP for salinity

Vegetation status: MODIS/VIIRS

Soil moisture and water flow from a Land Data Assimilation System (LDAS)

Subseasonal to Seasonal hydrological forecast: NMME forecasts + LDAS
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EO for the DRC

GPM rainfall (mm)

CHIRTS temperature (C)

GDAS specific humidity
(kg/kg)

FLDAS Noah LSM 0-10cm
soil moisture content

December 2015



3. Weekly maps of environmental 
cholera potential
Based primarily on established relationships between environment and cholera 
risk.

These relationships will vary geographically and by season.

Goal is a 20km gridded resolution monitoring product, updated monthly or 
more frequently



Exploratory Analysis: Eastern DRC





Lake height correlations to cholera for high-
incidence health districts in Eastern DRC.

LAKE TANGANYIKA HEALTH DISTRICTS LAKE KIVU HEALTH DISTRICTS
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Lake Kivu height data shows annual and biennial 
relationships to cholera incidence.

KALEMIE HEALTH DISTRICT

TANGANYIKA PROVINCE

KIROTSE HEALTH DISTRICT

NORD-KIVU PROVINCE



Precipitation correlations to cholera for high-
incidence health districts in Eastern DRC.

LAKE TANGANYIKA HEALTH DISTRICTS LAKE KIVU HEALTH DISTRICTS
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Precipitation data shows annual and semi-
annual/biennial relationships to cholera 
incidence in most lake-adjacent health districts.

GOMA HEALTH DISTRICT

NORD-KIVU PROVINCE

UVIRA HEALTH DISTRICT

SUD-KIVU PROVINCE



Next Steps
Project postdoc Javier Perez-Saez started this month!

Implement cholera potential monitor for DRC, then move on to other case 
studies

Begin cholera risk monitor development for DRC

Risks:

How far can we go with the cholera and population data we have?



ARL
Current: ARL 3, almost 4

Expectation: ARL 6 this PY

Goal: ARL 8



Thank You


