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Malaria Infection Prediction/
Early Warning System in South Africa

-Malaria Forecast-

Every year, malaria afflicts 300 million people worldwide
and claims 300,000 to 500,000 lives, the majority of whom
are children of Africa. With current countermeasures, eradi-
cation of this disease remains elusive and the situation calls
for a new approach.

In 2014, Professor Noboru Minakawa’s team from Naga-
saki University Institute of Tropical Medicine started a
project under the Science and Technology Research
Partnership for Sustainable Development (SATREPS)
program to develop a technology that could predict the
transmission of Malaria in South Africa.

Data Integration and Analysis System (DIAS) began
working with Professor Minakawa’s team in 2017 to build
the data retrieval system and operating platform, and devel-
op its user interface. We utilized Japan Agency for
Marine-Earth Science and Technology (JAMSTEC)-gener-
ated global simulator for the climate forecast data, which
was then integrated into DIAS along with the weather
forecast data and malaria patient count data from local
municipalities and medical institutions.

Applying the climate prediction data, we execute a Malaria

Transmission Prediction model using deep learning on the
DIAS platform to calculate malarial transmission 3-4
months ahead. This innovative approach of combining the
weather forecast to predict the transmission of an infectious
disease is the first of its kind.

In 2016-2017, when an outbreak occurred for the first
time in 20 years, this model produced an accurate predic-
tion, and since then has been able to predict the malarial
transmission trend with high accuracy. We developed three
different interfaces for local stakeholders: medical institu-
tions, the general public, and smartphone app for residents.
These apps are still in used today to share predictions.

Using the DIAS platform to produce a forecast and issue
a warning in a timely manner has helped in taking preventa-
tive measures such as spraying insecticides and stocking
medicines in advance. Furthermore, easy access to an
early warning system allows for a more community-level
approach, which has raised overall awareness among the
local residents. Overall, this system has proven to be very
effective in combating malaria.

To predict the number of malaria patients with higher accuracy, we began to use machine learning to make projections. We performed a time series analysis
using LTSM network because it covers a longer period of time and fed temperature and rainfall data in addition to patient count to run an LSTM predictive model.

Utilizing Deep Learning
+Using machine learning to predict malaria cases

(Example of time series data of malaria cases) .
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+Time series analysis with long-term dependencies —
LSTM (Long Short-Term Memory)

*Run predictive model using malaria cases and

meteorological data (air temperature, precipitation) Projection level by Province

Predicting Malaria Cases in South Africa Using DL
App interface for local public services and agencies

Predicting Malaria Cases in South Africa Using DL

App for on-site workers
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Ma;raria Forecast App by DIAS

Projection level by Municipality
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