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Disclaimer

• I am a seasonal contractor (not an employee) to the Maryland Department of 
Agriculture (MDA) in its Mosquito Control Section (since 2013)

• Any opinion I express is my own and not on behalf of MDA

• Any product displayed or mentioned during this presentation neither asserts nor 
implies an endorsement by MDA

• I have no medical credentials—any discussions of cases of positive arboviruses 
(such as  West Nile Virus) refer only to mosquito pools and not human cases

• MDA neither accesses nor records human patient data in cases of human 
arbovirus infections



MOSQUITO ABUNDANCE DATASETS

• 1999 through 2020 = 23 historical datasets

• About 3 Mb total

• Prince George’s (primarily) and Anne Arundel Counties 

• Coordinates included

• Available at VectorBase.org



Maryland’s 
Geography

• Prince George’s & Anne Arundel 
Counties in Atlantic Coastal 
Plain (brown blob)

• SE of rocky Fall Zone (red line)
• Natural features:

• Upland: fairly flat to 
moderately rolling

• Lowland: even flatter

• Anacostia & Patuxent rivers with 
large floodplains, creeks, streams

• Man-made features:
• Urban development

• Suburban development

• Many standing water sites
 ideal mosquito breeding!

Maryland Department of Natural Resources, Maryland 
Geological Survey, Atlantic Coastal Plain, Maryland 
Geology. http://www.mgs.md.gov/geology/index.html
(accessed 4 Oct. 2021).

http://www.mgs.md.gov/geology/index.html


Maryland’s Mosquitoes:
11 Genera, 64 (65?) Species

Genus Number of Species

Aedes 4

Ochlerotatus 23

Coquillettidia 1

Culex 6

Culiseta 5 + 1*

Anopheles 9

Orthopodomyia 2

Psorophora 8

Toxorhynchites 1

Uranotaenia 1

Wyeomyia 1

61 ( + *Cs. annulata? ) 
+

Ae. dupreei, Cx. peccator, Ps. varipes



Arbovector Species Surveilled by 
Maryland Department of Health

• Ae. aegypti

• Ae. albopictus

• Ae. vexans

• Oc. japonicus

• Oc. triseriatus

• Oc. trivittatus

• Cq. perturbans

• Cs. melanura

• Cx. pipiens

• Cx. restuans

• Cx. salinarius

Mosquito pools tested for WNV & EEEV (July to Sept./Oct.)

Cx. pipiens/restuans

Morphological Group



Mosquito Traps Used

• CDC Light  • CDC, RC Gravid • BG Sentinel, II • Fay-Prince

Also:
Aspirator
Landing Count
Resting Box



Why Release Abundance Data Publicly?
• Mosquito control & public health officials use current data

• planning immediate pesticide applications

• billing/reporting to sprayed communities

• Historical data just as valuable! (Rund et al., 2019a, March, JAMCA, 35(1), 75-83)

• Population biologists & vector biologists  species & arbovirus studies

• population dynamics

• distributions

• ranges and elevations

• phenology

• Scientists outside public health  related biological studies

• climate change

• land use (i.e.: urbanization, wetlands restoration)

• Program Managers  archiving annual datasets establish baselines to plan & protect budgets



Open vs. FAIR Principles of Data Archiving
(https://www.go-fair.org/fair-principles/)
• Findable

• online data repository
• labeled with metadata (keywords, tags)

• Accessible
• through well-defined conditions – not necessarily open/free*
• consider user authentication/authorization
• read-only downloads

• Interoperable
• integrable with other data
• actionable by software / workflows

• Reusable
• survive software / hardware updates and/or replacements
• repeatable

* May not apply to data restricted by privacy / national security / business competition concerns 

FAIR

Open



Challenges to Archiving Datasets
• Data sharing 

• organization’s public information policy

• “clean” private information

• Dataset:  design before data entry!

• table format sore enough details?

• accuracy: (i.e.: exact vs. approximate 
coordinates)

• running totals (season)

• checksums (export)

• read-only access

• datasheet with version & format

• Dataset maintenance: works in progress!

• incomplete and/or erroneous tables

• misfiled / misplaced logs

• changes in formats (historical, future)

•  need version control & user notifications

• Labor and hardware costs:

• initial data entry, formatting, cleaning 

• dataset maintenance

• data repository or cloud account

• staff member(s), intern(s), volunteer(s) 

• dedicated computer & large monitor



Where to Archive Abundance Data?
• Create & manage your own repository: 

• Mendeley Data (https://data.mendeley.com/)

• free, managed by Elsevier Inc.

• cloud storage

• no data interactivity

• VectorSurv.org

• partnership

• Mosquito and Vector Control Association of California (60+ agencies)

• California Department of Public Health

• Davis Arbovirus Research and Training (DART) Lab at University of California, Davis

• organizations from Utah, New Jersey & Arizona also contribute data

• VectorBase.org 

• managed by NIH’s NIAID VEuPathDB Bioinformatics Resource Center

• bimonthly releases, dataset announcements

• webinars, online help 
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https://data.mendeley.com/


MDA - College Park Field Office’s
Mosquito Abundance Tables - Highlights
• Annual trapping paper logs => 23 sets

• 1999 through 2020 seasons

• additional 2016 dataset

• All files - about 3 Mbytes total

• 19K ≤ file size ≤ 328K

• Primary Sites: 

• Prince George’s  neighborhoods (varied)

• Patuxent Wildlife Research Center (PG & AA)

• A few records from neighboring counties:

• Frederick

• Howard

• Montgomery

• Population Abundance

• over 780K trapped

• roughly 35K / season

• 17K (2007) to 80K (2018)

• Traps Deployed

• over 10K set

• about 490 traps / season

• 281 (2001) to 781 (2019)

• Trap Types

• CDC Light (every year)

• BG (2006+)

• Fay-Prince (2001 – 2007)

• Gravid (2000, 2005, 2020+)



MDA - College Park Field Office’s
Mosquito Abundance Tables – Quick Summary

Year Abun-
dance

No. of 
Traps

Trap Type(s) Size

1999 27,999 304 CDC Light 81K

2000* 44,378 399 CDC Light, Gravid 99K

2001* 36,397 281 CDC Light, Fay-Prince 78K

2002 30,395 370 CDC Light, Fay-Prince 93K

2003* 33,252 390 CDC Light, Fay-Prince 101K

2004 29,476 512 CDC Light, Fay-Prince 122K

2005 29,730 368 CDC Light, Fay-Prince, Gravid 98K

2006 39,382 509 CDC Light, BG, Fay-Prince 129K

2007 17,009 456 CDC Light, BG, Fay-Prince 111K

2008 27,951 452 CDC Light, BG 114K

2009* 28,600 486 CDC Light, BG 124K

2010 23,373 476 CDC Light, BG 118K

Year Abun-
dance

No. of 
Traps

Trap Type(s) Size

2011 35,522 518 CDC Light, BG 130K

2012 41,643 477 CDC Light, BG 119K

2013 23,254 479 CDC Light, BG 119K

2014 18,903 531 CDC Light, BG 136K

2015 33,920 471 CDC Light, BG 129K

2016 25,467 560 CDC Light, BG 142K

2016,
supplement

249 14 BG 19K

2017 42,640 623 CDC Light, BG 328K

2018 80,067 589 CDC Light, BG 168K

2019 55,035 781 CDC Light, BG 197K

2020 34,646 596 CDC Light, BG, Gravid 150K

2021** 49,308 629 CDC Light, BG, Gravid 200K



MDA - College Park Field Office’s
Mosquito Abundance Tables - Location
• Archived at VectorBase.org

• VEuPathDB.org: suite of online 
bioinformatics resources

• Excel spreadsheet in Minimum
Information for Reporting Arthropod 
Abundance Data format (Rund, S. et al., 
2019b, Apr., Scientific Data, 6(40))

• VectorBase MapVEu tool: 
• view counts on ArcGIS map
• search parameters
• download part/all (.csv)



MIReAD Table Header (Each Dataset)
1. Point of Contact’s details

2. File description  “2020 adult mosquito abundances for PG, AA counties, Maryland, USA, 
version 1.0”

3. File’s publication citation (if any)  “unpublished”

4. Species ID method used morphological (vs. molecular diagnostics)

5. “Not present” vs. “Zero” clarification

6. Location / GPS details (neighborhood participation, coordinate source, etc.)

7. Data usage information (i.e.: restrictions)  “N/A”

8. Additional notes (reference articles, intersex specimens, etc.)



MDA Dataset Table Columns (MIReAD)
• Dates trap deployed, retrieved

• Trap type, lures

• Trap malfunction (Yes / No)

• Location:
• County
• Town 
• Neighborhood
• Site / Street Name
• Latitude (approximate)
• Longitude (approximate)

• “Unknown” entered for missing date and/or location

• House numbers removed for privacy

• Life Stage (all “Adult” )

• Sex (Male / Female / Intersex / Unknown)

• Count categories
• Species
• Morphological group
• Genus
• Unidentified

• Abundance total for trap event

• Mosquito pool positives
• West Nile Virus (WNV)
• Eastern Equine Encephalitis Virus (EEEV)
• Chikungunya Virus (CHIKV)
• Dirofilaria immitis (heartworm)
• Cache Valley Virus (CVV)



Sample MDA MIReAD File

Header
Rows



Sample MDA MIReAD File (Abundance Data)



Sample MDA MIReAD File (Trap Totals)



Sample MDA MIReAD File (Species Sums)



Accessing Datasets – VectorBase.org



Accessing Datasets – Search Window 



Accessing Datasets – Select Dataset from List



Accessing Datasets – Results



Accessing Datasets – Results



Accessing Datasets – MapVEu



Displaying Data – Drilling Down into Details



Population Abundance Graph

Step 1

Step 2



Downloading a Specific Dataset

Step 1

Step 2

Step 3



Future Work

• Abundance data & VectorBase 
• submissions: 2021
• revisions: 2000, 2001, 2003, 2009
• continued annual releases
• continued revisions (2006)

• Digitizing historical data
• pool records (1999+)
• abundance data from other 

Maryland counties  (1957+)

• Develop Visual Basic interface 
for Excel data entry



Dataset Article to be Published?

• Manuscript submissions (free!)

• Proceedings of the Entomological Society of Washington

• American Entomologist, “Field and Bench” column

• Publishing dataset announcements almost as expensive as 

publishing research papers in journals!



Summary

• Historical abundance data useful to users outside mosquito control

• MDA CPFO: 23 annual datasets, 1999 through 2020

• Display & download from VectorBase.org

• Consider releasing your own arbovector data!
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Questions?

Mr. Stephen P. Panossian
Contractual Agricultural Inspector II
UMGC MS Biotechnology – Bioinformatics
VMCA Associate Member since 2015

Stephen.Panossian@Maryland.gov
https://linkedin.com/in/stephenpanossian

Thank You 
for Your Attention!

P.S. Get your COVID-19 vaccine and booster shots!

mailto:Stephen.Panossian@Maryland.gov
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