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National Monitoring Program and
Modeling of BMSB

(1) Monitor BMSB across the USA in both crop
and non-crop hosts

(2) Assess suitability of landscapes for BMSB
and predict risk of invasion to new regions

(3) Integrate data into outreach programs
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BMSB Monitoring Network Established
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 BMSBsampling summary
m 15

Research groups
Sampling sites 268

—
11.57 (5.07 - 18.26)

5.26 (-2.88 — 12.03)
Maximum tp (‘-’C) 17.87 (12.79 — 24.48)
705.50 (190.67 — 1841.45)

541.63 (3-1845)
15 classes (82 crops)



Weekly Use of Sticky Traps

Crop Field
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TREE INVENTORY (list of dbh valueh
pin oak: 30, 16, 12, 6, 6, 8, 18**
black cherry: 3,5,3,4,1,1,2,5*
tree of heaven: 7, 8 (all cm)

*more in than out: include

BMSB trap

**more out than in: exclude /

AEE SUMMARY (from data, left) \

pin oak: 6 stems, BA=1127.8 cm?
black cherry: 8 stems, BA=47.9
tree of heaven: 2 stems, BA=88.7
BA = total basal area (2mr?)

from these can be calculated:
%density=37.5%, 50%, 12.5%
% basal area= 89.2%, 3.8%, 7.0%

Q= imprtc. value = 63.3%, 16.9%, 9.8%
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Woods or bordering vegetation
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@OUND COVERAGE (4 circles with
observer at center point looking out 1m)
Looking down at 4 points within 5x20m
plot (one in each of the four 5x5m
subplots shown): estimate coverage %
within 1m radius, including bare ground,
leaf litter, downed wood, etc. Provide
means of 4 points to nearest 5%.
Example: 30% leaf litter, 25% bare
ground, 25% Japanese honeysuckle, 10%

@ss, 5% vetch, 5% other woody shruy




Data Overview

Total population
Size (annual)



Mid-Atlantic Region (March to May)
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Mid-Atlantic Region (June to Aug)
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Mid-Atlantic Region (Sep to Nov)
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Southeast (March to May)
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Southeast (June to Aug)
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Southeast (Sep to Nov)
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Great Lakes (March to May)
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Great Lakes (June to Aug)
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Great Lakes (Sep to Nov)
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West (Sep to Nov)



BSMB per trap/week
o <1

@ 1-2

® 2-5

© s5-10

© 10-2

‘ >20

West (Sep to Nov)



Understand Seasonal Population Dynamics



Proportion Trap Catch

Develop Phenology Models
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National Monitoring Program and
Modeling of BMSB

(2) Assess suitability of landscapes for BMSB
and predict risk of invasion to new regions



% WNV Positive

Crowder et al. 2013



www.pwrc.usgs.gov/bbs/

Crowder et al. 2013
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Table 1. Results from a multiple regression model on effects of land-use and climate on mosquito and bird abundance and community

composition.
Explanatory Variable
Temperature Precipitation Vegetable / forage | Orchard Natural
Response Slope P Slope P Slope P Slope P Slope P
Mosquito abundance 0.028 0.91 0.24 0.30 0.17 0.12 0.51 <0.0001 0.088 0.39
American robin abundance 0.039  0.45 0.10 0.41 -0.17  0.26 0.22  0.053 -0.063 0.69
House sparrow abundance  0.011  0.89 -1.02 0.38 -0.11 042 0.30 0.0036 -0.12 0.40

Crowder et al. 2013



Modeling algorithms:

* Response variable: recorded BMSB occurrence and abundance
nationwide (Established vs invasive populations).

* Machine learning techniques:

- Abundance models: Boosted regression trees implemented in gbm
(generalized boosted models) R package.

- Occurrence models: Maximum Entropy Modeling (MAXENT)

MAKENT



MaxEnt (Zhu et al. 2012)



Model predictors: Climate



Model predictors: Elevation



Model Predictors - Landscapes

« USDA Cropland Datalayers
« Categorized land use within 5 km of each surveyed field

Fallow

Shrubland



National Monitoring Program and
Modeling of BMSB

(3) Integrate data into outreach programs



Interpolation and Weekly Output?









2018 Goals

(1) Repeat/expand monitoring from 2017

(2) Develop better system for reporting data, and
determine how we want to use data

(3) Work with different research groups to establish
questions for analyses (may differ region to region)

(4) Analyze data from 2017
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