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“Container-breeding” 
mosquitoes

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



Viruses

• DENV

• CHIKV

• ZIKV

• WNV

• SLEV

• WEEV

Surveillance for Zika virus 
and invasive mosquitoes

MALDI-TOF 
testing of 
Aedes eggs to 
identify species

RT-PCR to 
detect Zika
virus in 
mosquitoe
s

MVCAC

http://www.forestryimages.org/browse/detail.cfm?imgnum=1366025


Field data 
entry

Arbovirus bulletins,
Automated emails

Laboratory data entry

MosquitoNET
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Project Milestones



Aim 1: Mapping Zika virus vectors

Real-time 
maps of 
Aedes

distribution

Climate-based suitability maps for 
Zika virus vectors

(M Donnelly, PhD Dissertation)

NASA products: TOPS,
NEX Global Daily Downscaled Climate Projections

Barker CM, Donnelly MAP, Marcantonio M, Melton F, Barker CM. 
CalSurv Gateway: a decision support system for integrated vector 
management. (in prep)

https://maps.calsurv.org → Invasive



Aim 2: Data-Based Estimates for 
Suitability of Households



Aim 2: Simulations of Aedes
spread



Aim 2: Simulations of Aedes
spread

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

= 𝑅0=
𝑚𝑎2𝑏𝑐𝑝𝑛

− ln 𝑝 𝑟

Mosquito
abundance

Mosquito
biting rate

Host 
competence

Vector 
competence

Incubation 
period in 

mosquitoes

Host recovery rate
(1/infectious period)

Daily mosquito 
survival

Expected number of
infections per 

initial case



Incubation period of Zika
virus in Aedes aegypti

Winokur, Main, Nicholson, Barker. Effect of temperature on 
the extrinsic incubation period of Zika virus in Aedes aegypti. 
(in prep)
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15

TOPS: Common Modeling Framework

Monitoring, 
modeling, 

& forecasting at 
multiple scales

Nemani et al., 2003 and 2007



Aim 3: Risk for ZIKV outbreak in the U.S.?

http://maps.calsurv.org → Zika



Aim 3: Risk for ZIKV outbreak in the U.S.?

http://maps.calsurv.org → Zika



Milestones & ARL Targets Current ARL = 7/8
(Sep 2018)



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

Microhabitat temperatures (vs. MODIS), with Univ of Liverpool

Modeling the observational process

Mapping for multiple data streams (NASA products: MODIS, 
GPM; Sarah Abusaa, UCD; Robert Reiner, UW)

DSS Partner Engagement & “Handoff”

New funding from California legislature

CDC support for expansion to other states

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

Pacific Southwest Center of Excellence in Vector-Borne Diseases


