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D-MOSS: Dengue forecasting MOdel Satellite-
based System
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Dengue is the fastest-growing " "’_

mosquito-borne viral infection
in the world today. It is present
inover 150 countries,
and approximately

40 percent of the
world’'s population now
live in countries where dengue
is a daily risk.

Dengue risk
Countries where risk is
frequent/continuous

Countries where risk is
sporadic/uncertain

To see D-MOSS become a key factor

In reducing dengue fever worldwide.




The Impact of Dengue Fever

D
1960 2016
15,000 390,000,000
CASES PER YEAR CASES PER YEAR
9 MORE THAN
COUNTRIES 100
REPORTED AN OUTBREAK COUNTRIES

Philippines = Thailand - India ARE AFFECTED

Malaysia = Singapore = Vietnam
Myanmar = Laos = Cambodia

Objective:

 To produce the first fully integrated dengue fever
forecasting system incorporating EO data and seasonal
climate forecasts to issue warnings on a routine basis.

Dengue costs are
greater than other major
infectious diseases
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$2 billion $3 lgilllion $7CI*)1iIIion $8Dbillion

Rotavirus gastroenteritis Cholera agas engue

Source: Shepard et al., 2016
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D-MOSS
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Historical
and live Earth
Observation
data

Water
availability
model

Water availability
forecast

Dengue
fever model

Probabilistic
forecasts of dengue
incidence
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Probabilistic
forecasts of
meteorological
data up to six
months in advance

Overview
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2 . D-MOSS High Level Information Flow
History

Dengue Occurrences

Present Forecast

Soil Moisture

Wind Direction ! "
_ Dengue Forecasting Probability of Dengue
Population System Outbreak

El Nifio

Temperature
Temperature Humidity

Humidity Rainfall
El Nifio

Rainfall Wind Speed & Direction

Land Cover and Use
Air Pressure

Wind Speed
Runoff

— Base Flow
Solar Longwave Radiation e
Water Availability

Solar Shortwave Radiation Forecasting System
Soil Type (VIC and RVIC) Soil Moisture

Evapotranspiration

Stream Flow
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D-MOSS Website

Last update: 2020-12-07 Status[ |
Dengue forecasting MOdel Satellite-based System for Vietnam % [-MOSS Logged in as th E:.E

Tiéng Vit | English

Dengue = Weather = Contact us Technical information About D-MOS5
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%D-MOSS How the forecasts work on the ground

Community level . Actions by district level . National level planning
warnings i Ministry of Health staff of resources by the
- . Niaar i teoiotsed ; o ) : Ministry of Health’s
eep under a ear light coloured | ert communities that thereis a -
mosquito net clothes which :  chance that there will be an outbreak : General De_partme‘nF of
cover exposed E of dengue via a range of media : Preventative Medicine

N areas of skin

- S Plan the allocation of resources
for provincial level dengue control
‘E o O I at a national level

Cover water Reduce the E Spraying in communities forecast to have E
containers amount of i a high chance of an outbreak of dengue E
standing water ! :
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1 week to 2 weeks 2 weeks to 2 months 5 to 6 months
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Forecast lead time for a dengue outbreak
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& D-MOSS Does it work? Can it predict outbreaks?

Visualising recent forecasts (1 month lead time)
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South
Binh Phuoc
Lam Dong X X X X X
Tay Ninh X X X
Binh Duong X
Binh Thuan |
Dong Nai
TP. Ho Chi Minh X
Long An X X
Dong Thap
An Giang X X
Ria - Vung Tau

Tien Giang X
Ben Tre X
Can Tho X X X

Vinh Long X

Kien Giang
Tra Vinh X X X X X

Hau Giang

Soc Trang

Bac Lieu
Ca Mau

0.0 0.2 0.4 0.6 0.8 1.0
Exceedance probability

X = Observed number of cases exceeded 95" percentile threshold

D-MOSS forecasts for South provinces (1 month lead time, using outbreak threshold of 95t
percentile) plotted against observed outbreaks (using outbreak threshold of 95 percentile)



Does it work? Can it predict outbreaks?

Visualising recent forecasts (4 month lead time)
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0.0 0.2 0.4 0.6 0.8 1.0
Exceedance probability

X = Observed number of cases exceeded 95" percentile threshold

D-MOSS forecasts for South provinces (4 month lead time, using outbreak threshold of 95t
percentile) plotted against observed outbreaks (using outbreak threshold of 95 percentile)



v Does it work? Is it useful?
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Why D-MOSS “# DMOSS ‘ ‘

works for me

D-MOSS has helped policy-making officials

A to develop dengue prevention and control
Sl o D-Moss strategies in advance of an outbreak. ,,
pomn o o
EEE e e

D-MOSS’s accurate forecasts have helped
us to save resources.
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D-MOSS enables provinces to proactively
{rr | prepare comprehensive and meaningful
S actions, responses and interventions. ,,
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Progress made in scaling up and replicating
D-MOSS in South and South-East Asia

Bangladesh, Cambodia, Vietham:

Laos, Philippines, Thailand: Prototype
Workshops held with D-MOSS system
stakeholders regarding the operational since
implementation of D-MOSS June 2019

India, Malaysia,
Pakistan: Sri Lanka:
Stakeholders Prototype

have expressed = D-MOSS systems
an interest in currently being

DMOSS being implemented
implemented

Prototype D-MOSS in Vietnam Progress made in increasing
providing dengue forecasts for the spatial resolution of
each of the 63 provinces since dengue forecasts from
June 2019 provincial to district level

Van Nihh .-
o

Khanh Hoa one of the Khanh Hoa comprises
four pilot provinces seven districts

Vietnam comprises 63 provinces and around 700 districts.
Research is currently being undertaken so that D-MOSS
can provide dengue forecasts at a district level



%@D-MOSS Implementation of D-MOSS in other countries

Requirements:

1. Availability of historical dengue case data, ideally spanning more than a decade.
2. Strong stakeholder engagement with policy makers and beneficiaries who are in a position to work in
partnership with the development team.

Seasonal Water availability Dengue Web-based
weather forecast model model visualisation and
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Earth O Cloud-based
observation data Formatting database
and
Big data standard- o
C harvester O isation :) (= - Q
of big data = -

Country specific
dengue cases
database

L

Customised
‘Off the shelf’ components
components unique to each
of D-MOSS O implementation :)

of D-MOSS
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“# D-MOSS Sustainability challenges

Sustainability is resolved by addressing a problem in a way which is
relevant to the local community
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Ensure end-users are involved early in the
process

* Focus on capacity building activities
« Co-designing of methods and tools

 International partners play a key part

« Strong presence in the country ”
A




% DMOSS Multidisciplinary team

Early warning

Health experts Systems experts  weteorologists

&
Software . Governments

developers ’. .
®e
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UN organisations .... ‘
‘Q.. NGOs

Funding Agencies

Satellite data
experts

Development Agencies



%D-MOSS Project team

Funded by the UK Space Agency’s International Partnership Programme
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Organization

Empowered lives.
Resilient nations.

INTERNATIONAL MEDICAL UNIVERSITY
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Thank you




