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What we do/did for the modelling community

Predominantly the work of Sarah Kelly and Sam Rund

Large-scale curation of US mosquito surveillance data

● 1.4 million samples from 20 states
● 26 mosquito control districts have provided 2 or more years' worth of data
● Excellent coverage in Florida (Aedes albopictus & aegypti)

Targeted curation for CSIRO modellers

● 65k samples from 25k collections from 1,800 sites in 18 countries from 
24 datasets

Genotype & phenotype data

● 100s of datasets

Curation policy…



Exploratory data analysis tool development

Not focus for today!

But it's (re)designed for

● browse
● filter
● visualize
● download

Emphasis on showing data and metadata in 
space and time

Not hard-coded to any data types, columns, 
etc

Powerful, difficult to deploy ☹️



Mosquito abundance - more than just numbers…

Sam Rund, Sarah Kelly and I have 
worked on this for some time, among 
others…

Normalised abundance requires
● C: Total number of mosquitoes collected (Count).
● D: Total duration of trapping effort (Duration in nights).
● T: Total number of traps deployed.



Absence makes the disk grow fuller

Ideally, providers would report zero counts for every species of interest.

However, they often do not.

Even if they did, storing zeroes would typically require 20 times more storage space.

Zeroes are crucial when calculating mean abundance across multiple collection sites and dates.

For example, consider four one-night collections in July that record counts of 10, 20, 0, and 10 
mosquitoes of species X.

● The mean abundance is calculated as

● Even if we don't store the zero count, it is essential to know which collections were actively 

sampling for species X to ensure the correct denominator is used.



Assumptions for zero counts

Unless otherwise communicated, the list of observed species is used to infer 
zeroes.

Collections (site + date) with at least one non-zero count are assumed to have 
zero counts for all other species.

Providers must provide information about collections where nothing at all was 
collected.

(We do not add zeroes for fictional "out of season" collections.)

Legacy map had "include zeroes" option in downloads. Current version does not.



Mosquito abundance - more than just numbers…

In order to download consistent data, further metadata is desirable

● type of trap or collection method
● attractants
● trap placement, where relevant
● pathogen assay results
● species names are consistent and typo-free

Ontologies help with this

VectorBase's data loading procedures use(d) ontologies mainly for standardisation of 
column names and values



The human touch

AI might help with data processing but historically we have learnt that

1. almost every dataset requires to-and-fro with data provider
2. disaggregation (e.g. summary data with %WNV & %YFV)
3. species abbreviation clarification
4. "hybrid" species clarification



No more NIH/NIAID funding 😢

After 20 years, NIH will no longer fund the VEuPathDB Bioinformatics Resource 
Center.

VEuPathDB is the umbrella for VectorBase, PlasmoDB, TriTrypDB, CryptoDB and 
several more pathogen/vector interest areas.

Also ClinEpiDB, MicrobiomeDB, OrthoMCL

New awardee will almost certainly not continue to work with the community to 
clean, process, manage and disseminate field-based data.



Future of VectorBase/VEuPathDB

US NIH awarded renewal to another team.

Websites are currently down.

Emergency funding has been found to 
bring back the sites in static form 🎉

Longer-term sustainability to be developed.

Specific additional support will be needed 
for data curation activities, especially 
outside of genomics.



Continuity

Curation expertise continues with Sarah 
Kelly working with Lauren Cator and 
Samraat Pawar for VectorByte and The 
One Health Vector-Borne Diseases Hub

US surveillance → VecDyn (part of 
VectorByte)

Hope to build self-service data 
management capacity within VEuPathDB 
for mosquito surveillance efforts (including 
the interactive map)



Thanks

All the VectorBase and VEuPathDB team including

● Dan Lawson
● Ioannis Kirmitzoglou
● Sarah Kelly
● Sam Rund

And the community for engaging with and guiding our work.



Success stories



Used data from many sources, 
including VectorBase to reconstruct 
long term insect population trends to 
investigate the ‘insect apocalypse” 





https://www.researchgate.net/profile/Arinder-Arora-2/publication/
358182155_Random_Forest_Analysis_of_Impact_of_Abiotic_Factors_on_Cul
ex_pipiens_and_Culex_quinquefasciatus_Occurrence/links/
6206ac7087866404a1606fc6/Random-Forest-Analysis-of-Impact-of-
Abiotic-Factors-on-Culex-pipiens-and-Culex-quinquefasciatus-
Occurrence.pdf





• Off mosquito forcast 
https://off.com/en/mo
squitoforecast

• Validated using 
mapveu data

• Read more 
https://www.cnet.com
/health/medical/googl
e-and-off-launch-mos
quito-forecast-tool/

• Google and 
SC Johnson 
project

https://off.com/en/mosquitoforecast
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https://www.cnet.com/health/medical/google-and-off-launch-mosquito-forecast-tool/
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Species distribution & Forecasting
• Kamil Erguler (Cyprus) we know is using our data to do 

mosquito species distribution modeling 
• We know some participants in CDC Aedes Forecasting 

Challenge 2019 used our data to make their models



GLOBI database of Global Biotic Interactions
(what bites  and cohabitates / parasitize what and 
what infects what 

GBIF has over 1 billion species occurrences records. 
Our records have been downloaded 2422 times via 
GBIF. Many of these users are likely doing species 
range modeling. 

VectorBite works with modelers and mixes our data 
with non-vector species abundance profiles. Major 
component of new (sam’s) NSF grant is to use this 
data (mostly VB’s) to model and do stuff 

VB Dataflows 
out
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