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Overview

Following Orange County’s worst West Nile virus (WNV) epidemic in 2014, Orange County Mosquito and Vector Control District (OCMVCD) has taken steps to increase early detection of WNV virus activity and decrease control response time. In
2019, OCMVCD implemented a Geospatial Risk Identification System (GRIdS) derived from 15 years (2004 — 2018) of location data for WNV human cases and virus positive dead birds. OCMVCD used this information to construct a hot-spot
analysis to spatially identify three County regions based on WNV risk: high, medium, and low, with the goal of distributing surveillance resources more efficiently. Each area was divided into blocks (one gravid trap per block) with dimensions set to
accommodate OCMVCD's ground based adulticiding resources. Each block was further divided into smaller cells to delineate sections for additional weekly mosquito sampling that was activated upon an initial WNV detection. The area with the
highest density of WNV activity, based on human cases and dead birds, was assigned a tighter surveillance grid compared to the medium and low risk areas. Within each risk area, the blocks established a standard unit for calculating infection rates
based on routine and extended trapping efforts. During 2019, the grid system proved to enhance the communication of risk to constituents and stakeholders at a neighborhood level. The grid system and surveillance plan further strengthened inter-
and intra-agency communication allowing for a more rapid control response.
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Fig. 1A: Hotspot analysis (HSA) of population density using Census Block Group Data (U.S. Census Bureau, 2019). Also, 2004 — 2018 human cases and dead birds are layered over the census model for comparison. Fig. 1B Hotspot . Grid sizes were established based
Analysis starts with plotting West Nile virus positive human cases and dead birds. Fig. 1C: The comprehensive analysis uses “point of infection” locations to aggregate into a fishnet cell structure. Fig. 1D Fishnet cells are aggregated on three levels of WNV activity
for point density analysis using Getis Ord Gi* density model. (ESRI, Redlands, 2019)
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Fig. 2A: Risk areas based on HSA shows a stratified regional system. Fig. 2B: High risk area: cells are grouped into blocks. Routine trapping analysis shows blocks without routine surveillance. New routine sites are added (Green
Stars). Fig. 2C: Blocks/cells are used to identify locations for extended trapping once routine trapping location results in a positive (Yellow Dots).

Grid System in Action:
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Fig. 3A and 3B: Weekly Vector Index (VI) calculations for High Risk Blocks based on positive mosquito samples from routine locations and extended trapping locations, within each block. Fig 3C and 3D: Week 37 shows block H17’s References
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