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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
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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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GTFCC Web Portal
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GTFCC Web Portal
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Modeled estimate of the percent of the population with access to improved water
in 2017 (5 km x 5 km grid)

Source: Institute for Health Metrics and Evaluation, https://doi.org/10.1016/52214-
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Source: Johns Hopkins Infectious Disease Dynamics Group,
https://doi.org/10.1016/S0140-6736(17)33050-7
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Modeled estimate of monthly seasonality in suspect cholera occurrence from 2015-2019. Colors represent geographic groupings (map) with similar monthly seasonal patterns (line chart).
Source: Johns Hopkins Infectious Disease Dynamics Group




GTFCC

Web Portal

Compare Figures and Maps

Maps F

Sanitation
access

Water
access

Cases

Rates

overlays

A 3 P

L
N
B . 3 At b

-

Modeled estimate of the percent of the population w
in 2017 (5 km x 5 km grid)

Source: Institute for Health Metrics and Evaluation, t
109X(20)30278-3

Suspected Cases

2018 2017 2018
ear

Annual suspect cholera cases reported nationally
Source: Ethiopian Public Health Institute

Seasonality

Seasonality

-5 T T T T T T T T T
1 2 3 4 5 8 7 8 ) 10

Month

Source: Johns Hopkins Infectious Disease Dynamics Group

Modeled estimate of monthly seasonality in suspect cholera occurrence from 2015-2019. Colors repreg

Net Surface Evapotrans-
Shortwave piration
Radiation mm st

W m~

Green
Vegetation
Fraction

Streamflow
m3s?




Risk modeling: seasonality

Need to account for probability of cholera and probability of detection

Attempt to leverage data at all administrative levels, with differing precision, data coverage, and
record lengths.
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Risk odeng: DRC case stur
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Risk odeng: DRC case study
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Risk modeling: DRC case study
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Risk modeling: DRC case study

We’re doing reasonably well on seasonality, but outbreaks are still a problem.

Variables that are important for the best-performing models:
> GPM rainfall

° MERRA-2 air temperature
Altimeter-derived lake height
MODIS-derived Lake Surface Temperature
FloodScan passive-microwave inundation
Deaths from conflict in the region

o

o

o

o

Other variables that show up in reasonably good models:
> Land NDVI

> Lake chlorophyll



Risk modeling: continental scale
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Next steps

1. Predictive modeling using our Enteric Infectious Disease modeling framework (Bayesian
GAM)

2. Introduction of season-ahead predictors

3. Continued interaction with the GTFCC to ensure that our enhancements of the information
portal effectively support decision making




ARL

Current: ARL 5

Goal: ARL 8
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