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Which insects of public health importance are found in Pennsylvania
are of concern?

How is climate change affecting these?

How does the changing climate affect Vector Management programs?
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Mosquitoes can spread diseases like West Ticks can spread diseases like Lyme Disease, Black flies do not spread disease in
Nile Virus, Jamestown Canyon Virus, and Anaplasmosis, and Babesiosis in Pennsylvania. However, they are a biting

Eastern Equine Encephalitis in Pennsylvania. Pennsylvania. insect and can transmit disease elsewhere.




Climate Change in PA:
Mosquitoes

% Pennsylvania

Department of
Environmental Protection

JOSH SHAPIRO, GOVERNOR | JESSICA SHIRLEY, SECRETARY '




e

=

Pennsylvania
Department of
Environmental Protection

DEP offers financial, technical, and
laboratory support for county
partners to detect, test, and offer
control services.

These services are critically
important to protect
Pennsylvanians against existing
and imported vector-borne
diseases that are constantly
evolving due to climate change
and globalization.

Mosquito-borne Disease
Program Background

2024 West Nile Virus Activity Map
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2024 Jamestown Canyon Virus Activity Map
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* Average, annual
temperature has
trended ~2°F warmer
since 2001

e Official NOAA data
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* % of sites testing
positive for WNV
has increased by ~2%
per year since 2004

nt Positive Sites

* WNV is spreading to
more areas of PA

Viral Activity: WNV+ Sites &
Average Temperature (Apr-Oct)
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e Since 2004 - 1st annual

WNV

collection trending
earlier by approx. 2
days/year

Calendar week number

Expanding season
length and risk of
human infection
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Semariment of Concluding points — Culex &

Environmental Protection

temperature:

Since 2001, the average, annual temperature in PA has trended warmer by ~2°F.
 Warmer temperatures favor mosquito reproduction and activity.
* Culex are bird feeders, and WNV is primarily a bird disease.
* Culex mosquitoes are responsible for transmitting WNV in Pennsylvania
Culex collected per trap has nearly doubled since 2004.
10x increase in WNV Risk (Vector Index) since 2004
WNV is spreading to more areas of the state.
WNYV is being detected 6 weeks earlier than in 2004 — expanding the season.
As the temperature increases, more people are becoming infected with WNV annually
at an increase of 1.5 cases/yr
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Ae. albopictus (Tiger
Mosquito)

Primarily nuisance in
PA, but major disease
vector worldwide
Minimum, average Jan-
Feb temps increased by
~5°F since 2001
Average Ae. albopictus
collections up ~4x since
2001
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D e of Concluding points — Aedes

Environmental Protection

albopictus & temperature:

* Ae. albopictus eggs lay dormant in the winter/emerge in spring

 Cold weather increases egg mortality.

* January-February average temps are 5°F warmer than 2001.

« Warmer temperatures favor mosquito reproduction and activity.
 Trap collection averages are 4x higher than in 2001.
 Spreading range across the state: 45 counties now vs. 5 counties in 2001
 Primarily nuisance in PA, but major disease vector worldwide
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e Our program conducts
statewide surveillance in all 67
counties.

* Focus is primarily on the
collection and testing of the
Blacklegged tick and its primary
associated pathogens because
of its public health significance.
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Population increase
* Tick development and reproduction
times could be faster

* More surviving to adulthood and
reproducing

Phenology expansion
* Emerge earlier and stay active

& e

1 mm
—

|Onger in the year, with more Life stages left to right: female, male, nymph, larva. Photo by Ben Paul, DEP (2024).
overlap of life stages
e Pathogens could increasingly be The Blacklegged tick (above) is responsible for causing

most human illness in Pennsylvania.

transmitted between ticks via
cofeeding transmission
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Range expansion
e Range expansions both upwards (altitude)
and outwards (latitude)

Pathogen efficiency
* Replication rates could increase

* Transmission times could decrease

 Possibly lead to disease incidence increase

Scanning electron microscope (SEM) image of B. burgdorferi, the Lyme
Disease causing bacteria. Photo courtesy of the CDC, Jamice Haney Carr
(2011).
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Questing efficiency
* Proportion of each day and year spent
qguesting could increase
* Increases chance of successful host
acquisition
* Possibly lead to disease incidence
increase

Human Behavior
* OQutdoor recreation could increase due to
warmer weather and coincide with increased
tick activity

! L O
Questing female Blacklegged tick. Photo by Jenna
Noble, DEP (2023)

* Possibly lead to disease incidence increase
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than the Blacklegged tick

* Many species of ticks are collected in Pennsylvania annually

* Each species presents with its own challenges
* Habitat, life cycle, host preferences
* Potential to spread different diseases
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* Amblyomma americanum

* Possibility for expansion and
establishment throughout the state

* Implicated as the primary cause of
Alpha-gal syndrome. They are also
competent vectors of a bacteria that
causes ehrlichiosis in humans.

* Chance of increased incidence risk

Questing female Lone Star tick. Photo by Christian Boyer, DEP (2024)
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* Amblyomma maculatum

e Expansion and establishment throughout
the state is possible

* Competent vector of a bacteria that causes
spotted fever rickettsiosis in people
* Gulf Coast ticks collected by DEP staff were

sent to CDC for testing of Rickettsia parkeri
in 2022

* These results showed a 55% infection rate,
which is the highest in the country

* Chance of increased incidence risk

[E):\F/)i?:nnr‘ne:r:tgr Protection G u I f CO a St Ti C k

Questing female Gulf Coast tick.
Photo by Christian Boyer, DEP (2024)
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* As other tick species become increasingly prevalent and of concern, the
program will need to invest more attention as a burden of disease to
Pennsylvanians.

 The program enables the documentation of abundance and distribution
changes in real time as we experience the effects of a shifting climate.

* We will experience novel challenges from the shifts in temperature and
weather patterns that could alter program operations and protocols.




Impacts of Climate Change
on Black Flies




Pennsylvania

e epartment o -
eronmental Protecion— BACKground Info on Black Flies

V=

e Commonly referred to as “Gnats”

* Larvae require fast flowing water where they filter
feed until they develop into adults.

e Adult Females require a blood meal to reproduce
and will seek out a host to feed on dependent on
species.

e Adults can fly up to 20 miles from where they hatch
to find a host and can become a major pest to
livestock and people.
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Pennsylvania Black Fly Program * Goal: To reduce nuisance black fly populations to tolerable

B levels during the spring & summer recreational season using
| | |/ environmentally compatible methods.

o e L/ * Valuable program for outdoor recreation in PA

* Operating in 35 counties across 1800 miles of waterways in the
state.

o 7 N > * Been in operation 40+ years using a biological larvicide sprayed
o el N T L via helicopter in flowing waterways, Bacillus thuringiensis
israelensis (BTIl). Nontoxic to other organisms

* Program targets human pest species in PA, Simulium jenningsi.

* Nuisance in biting behavior and allergic reaction in some
people.
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Distribution
1994-2023

The projected rise in annual air temperature by 7°F by mid-
century is strongly linked to an increase in annual stream
water temperatures.

 Maximum water temperature during the warmest month
is one of the most important physical factors determining
which black fly species live in streams (Kazanci 2006;
Cunze et al. 2024).

Lowland species such as S. jenningsi have been found to
N exhibit a higher tolerance for rising temperatures and are
Change in temperature (°F/decade) Date: NCEI

1 — expected to adapt well to these changes (Cunze et al. 2024).
4 0 1
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* S. jenningsi populations may increase in streams b2 i 8, : // ; ‘T : N

typically suitable to a variety of black fly species.

* Non-pest black fly species may not be able to
tolerate the increasing water temperatures.

* Streams producing larger S. jenningsi
populations could require increased operations g
from the black fly program to prevent a "
significant nuisance to people in the vicinity.
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Extended Season for Black Fly
Control Measures

Black Fly Life Cycle
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Black fly species producing multiple generations per year,
such as S. jenningsi, rely on warm water temperature to
stop reproducing in the fall and to start reproducing again
in the spring.

* Rising temperatures may extend the season in which
adult blackflies reproduce.

* Longer season that pest control operations are
required.
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Higher annual temperatures allow insects to produce more
generations per year (Bale et al. 2002; Skendzic et al. 2021;
Cunze et al. 2024).

The time it takes for a black fly to complete its life cycle is less
at higher temperatures and more at lower temperatures
(Bernotiené and Bartkeviciené 2013)

* Pennsylvania’s nuisance black fly species may complete their
life cycles more quickly.

* Less time between life cycles may require a shorter
frequency between larvicide applications.

* Increased cost to the Pennsylvania citizens
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[ ] [ ]
Number of Days with Very Heavy Precipitation co m p I I cat I n g Tre at m e nts
1 /j Observed (1971-2000)
\\J
: Application of material is a flow-based calculation. Concentration is based
e on flow.
: >
. * Increased flows will result in more application of material at a higher
Mid-century (2041-2070) cost
< 13-17 days )
g . 17-22 days * Muddy water limits effectiveness of BTl (Iburg et al. 2011).
; .f. { ‘ 22-26 days
L W 2631days More days of heavy rain are predicted with climate change. This will limit
. 9\ . 31-3S days Nang . .
» feasibility of conducting spray operations.
End-of-century (2070-2099) . .
X * Increased number of adult black flies from missed treatments.
. "/  Exponential increase in black flies if several control operations are
, s X postponed from heavy rains.
. : &r,'.;’
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 Warming temperatures and more rainfall will lead to:

* Range Expansion — non-native species

* Longer active season (start earlier and stay later)

* Faster completion of life cycles resulting in more generations/year

* |Increased chance of encountering biting insects while enjoying the outdoors
increasing disease burden

* Increased financial burden of Pennsylvanians to combat these bugs
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Get In Touch

Doug Orr
Office of Program Integration/Vector Management
2575 Interstate Drive
Harrisburg, PA 17110

(717)497-4606 / doorr@pa.gov

The Department of Environmental Protection’s mission is to protect Pennsylvania’s air, land and water resources and to provide for the health
and safety of its residents and visitors, consistent with the rights and duties established under the Environmental Rights Amendment (Article 1,
Section 27 of the Pennsylvania Constitution).
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Pennsylvania Climate Impact assessment 2021 for Rainfall events figure
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