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Sources: www.glacvcd.org; ECDC, Guidelines for the surveillance of native mosquitoes in Europe, 2014




Surveillance for Zika virus
and invasive mosquitoes
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Project Milestones

Local-> State->National-> International: Integrated System Solutions

Earth Science

Models

*» Urban Habitat
Mapping, UC Riverside

» Entomological &
Epidemioclogical
Models, UC Davis

Earth

Observations

+ MODIS (NDVI, LST,
LAl, Land cover)

+VIIRS (NDVI)

* GPM (Precipitation)

* Landsat (Land cover)

+ USDA-NAIP (Fine-
scale land cover &
NDVI)

* Mosquito surveillance

» Mosquito control

* Virus surveillance
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Predictions

NEX computational
framework at NASA
Ames used to
automate:

+ Processing of
observation data

+ Monitoring &
forecasting of
ecosystem
parameters

+ Forecasts of
moscqjuito
abundance

« Forecasts of virus

transmission risk

Observations

{ UCR-NASA-FEM :

Decision Support
Tools

CalSurv, CDC ArboNET,
EU-based partners:

« Invasive mosquito and
virus
surveillance & control

*New forecast capability for
mosquito receptivity
and virus transmission
risk.

*» Data-driven, near-real-time
simulation tools for
mosquito and virus spread

* Portable, open-source
tools for broad utility
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Value & benefits to
citizens & society

/rPoIicy Decisions\\

» Resource and funding
allocations

» Public education and
outreach

» Statewide alerts

Management

Decisions

* Integrated vector
management decisions

» Extent of vector
control efforts

» Timing of vector
control efforts

* Inter-annual allocation
of resources at county
level

* Coordination w/medical
and emergency

\personnel

INPUTS | OUTPUTS | OUTCOMES | IMPACTS |
NASA & Research Partners Partners w/DSS Tools




Aim 1: Mapping Zika virus vectors
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Aim 2: Data-Based Estimates for
Suitability of Households

Real Estate s Mosquito
Parcels 3 /, Collections

/‘

Ground Data

Hierarchical GLM built on
Earth Observations
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Aim 2: Simulations of Aedes

spread
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Aim 2: Simulations of Aedes
spread
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Marcantonio M, Montecino D, Perkins TA, Barker CM. HAedes: an integrative model for Aedes

population dynamics and movement among households in urban landscapes. (in review)



Estimating Zika virus
transmission risk

Mosquito Host

s Vector
Mosquito biting rate competence

competence | bati
abundance ncubation
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Host recovery rate
(1/infectious period)




Incubation period of Zika
virus in Aedes aegypti

100
|

**collection days were bracketed based on
DENV + WNV EIP data
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Winokur, Main, Nicholson, Barker. Effect of temperature on
the extrinsic incubation period of Zika virus in Aedes aegypti. | C<3s=rpositve| L0 oL 4y

(in prep)
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TOPS: Common Modeling Framework

Terrestrial Observation and Prediction System

Momto.rmg, Ground-based__ Air-based Space-based
modeling, - o

& forecasting at

multiple scales

Observatlons

Ancillary Data
: 4 Ecosystem
Simulation Models

Nemani et al., 2003 and 2007



Aim 3: Risk for ZIKV outbreak in the U.S.?
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Aim 3: Risk for ZIKV outbreak in the U.S.
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Milestones & ARL Targets ‘arrenfr-=7/8

(Sep 2018)

ARL8 | Application Completed and Qualified (Functionality Proven)
Year 1 Year 2 Year 3 Year 4

Task Qr-> (1|2 3|4|1|2|3|4|1|2|3|4|1|2|3 |4
Initial survey on CalSurv DSS needs R s
Aim 1: Map Aedes distribution and suitability < >
Aim 2: Map potential for Aedes invasion and spread < >
Aim 3: Develop models for DENV/ZIKV outbreak risk < >
Aim 4: Implement tools in CalSurv DSS Numbers below represent ARL targets for specific project elements

A. Aedes distribution maps 3|4 (5|6|7|8|8|°9

B. Aedes spread simulator 3|/!3(4|4|5|5|5|6|7|7|7]|38

C. Zika/dengue outbreak risk maps 313|144 |5|6|7|7|7]|38
Aim 5: Generalize models for U.S. and S. Europe 4 |5|16|7|8




CalSurv Gateway DSS, next steps

Mechanistic Models for Aedes spread

HAedes suitability and spatial simulations = R package?

Aedes challenge with CDC DVBD, coming Fall 2018
Simulator for surveillance and control strategies 3@
Microhabitat temperatures (vs. MODIS), with Univ of Liverpool =u|]l] b >

£S3 @e
Modeling the observational process @ Q@
Mapping for multiple data streams (NASA products: MODIS, PACIFIC SOUTHWEST ceeeor
GPM; Sarah Abusaa, UCD; Robert Reiner, UW) VECTOR-BORNE DISEASES

DSS Partner Engagement & “Handoff”

New funding from California legislature

CDC support for expansion to other states ‘ ‘ CAL SURV

o New users in other states and territories: UT, NJ, Guam

Pacific Southwest Center of Excellence in Vector-Borne Diseases



