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Vectorborne Disease Challenge
q Threat US national security and global health 

security. 
q Vectorborne and Zoonotic pathogens  ~ 2/3 of the 

57 top infectious disease threats to Department of 
Defense personnel and  > than 17% of all global 
public infections  + > 700 000 deaths per year. 

q Defense and public health agencies - often 
behind the curve, responding to disease outbreaks 
rather than anticipating and controlling diseases 
before they become more widespread 

NEED
q Where has VBD activity occurred
q Where is it occurring now
q Which regions are currently at risk for 

chikungunya
q Which regions are at risk in the immediate 

future
INFORM

q Surveillance
q Prevention, Control and Treatment
q Identification of “unknown” casesUNCLASSIFIED
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SCIENCE AND IMPLEMENTATION TEAMS
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STRATEGY
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records
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Current Month Dengue, 
Zika, Rift Valley fever, 

Chikungunya*
Global Risk Map 

Multi - temporal satellite data

…
Forecast 

Processing

Seasonal forecast of global 
Disease risk map

App implementation of 
forecast component

Database of historical 
data:  Dengue, Zika, Rift 

Valley fever, 
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outbreaks, geophysical 
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distributions, human and 
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Vector - borne diseases: 
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Valley fever, 
Chikungunya* - forecast 
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validation

SMAP
GLDAS
SUITE

Climate modelling products

Disease Data: ProMED, PAHO, OIE, DoD, FAO MEDINA

NOAA /
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density maps

Geophysical 
parameter processing
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Precipitation downscaling

MODIS
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App development 

and testing

GPM 
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Disease Suitability
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Map
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forecast model
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models
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1. Dengue
2. Zika Chikungunya
3. Rift Valley fever
4. Hantaviruses

q Defense Health Agency’s 
Febrile and Vector-borne 
Infections (FVBI) Focus 
area and are included on the 
Global Ranked List of 
Infectious Disease Threats 
(2015)

q Mediated by Climate 
Variability

Category A or C 
Bioterrorism Agents 
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DECISION NETWORK

Mobile App For Military Operational 
Entomology – Pesticide App

Health Surveillance Explorer (HSE)

EMPRES  RVF DST

Outbreak data

Chikungunya, Zika

& Dengue Risk Maps Rift Valley fever Risk Maps

Outbreak data

Chikungunya, Dengue, Rift Valley 
fever, Zika, Hantavirus Risk Maps

Outbreak data

Science & Technology Exchange

Chikungunya, Dengue, Rift 
Valley fever, Zika, Hantavirus 
Risk Maps

MEDINA HUB

TRIPARTITE

DoD – AFHSB/GEISCMAVE

API

Enhanced 
Surveillance

& Field 
Studies

Force Health Protection (FHP)
Global Health Security (GHS)

Engagement with Partner 
Countries

Science & 
Technology 
Exchange

Early Warning & Surveillance 

Early Warning & Surveillance 
EBS & PLISA Platforms

Interagency (USG) Data Sharing

MEDINA Decision Support System Network (MDSSN) illustrating data and product flows to support various 
decision-making elements for various project partners as well as science and technology exchange
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qTechnical risks/challenges: Terra, 
Aqua orbital drift and impact on data 
quality, availability and continuity 
(NDVI, LST)

qCould impact project schedule and/or 
intended milestones

qMitigation: explore using Visible 
Infrared Imaging Radiometer Suite 
(VIIRS) products from Suomi NPP 
and NOAA-20 satellite missions

PROJECT SCHEDULE & ARLs

UNCLASSIFIED

Task Description Year 1 Year 2 Year 3
Q
1

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Q
4

Q
1

Q
2

Q
3

Q
4

Task A. Data processing: disease data, climate and environmental and ancillary 
data
Disease data processing
Milestone: Disease data (up to present) ready for
use in analysis (other tasks)

Ancillary Data
Milestone: Human population, Livestock 
Population and SRTM Elevation

Climate Data Processing and NMME Forecasts
Milestone: Climate data (up to present) ready for
use in analysis (other tasks)

Task B: Disease Suitability and Modeling
Dengue, Zika suitability and ML Evaluation
Rift Valley fever, Hantavirus suitability 
and ML Evaluation

Task C. MEDINA App development and Deployment
Curation and Development
Deployment to AWS and Component 
Updates
Development of Interoperability with 
Pesticide App, API’s for RVF DST, HSE, 
PLISA
Task D: Application Readiness Levels (ARL)
Chikungunya 8 8 8 8 8 8 8 8 8 8 8 8
Dengue 2 2 2 3 4 4 5 6 7 7 8 8
Zika 2 2 2 3 4 4 5 6 7 7 8
Rift Valley fever 4 4 5 5 6 6 7 7 8 8

Hantavirus 2 3 4 5 5 6 7 7 8 8

ARL STATUS
8/4/2 CURRENT
8 END GOAL

ARL KEY
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VISION : MEDINA
Unified Dashboard
q Persistent VBD Threats

q Current and Forecast Risk Maps

q Baseline Risk Maps

q Case timelines

q Vector Distributions

q Operationally Relevant

q Upgradeable
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Thank You !

NASA Applied Sciences Program – Health and Air 
Quality, Grant #  21-HAQ21-0027
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