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Aquatic Invasive Species in the United States

Aquatic invasive species (AIS) presence in freshwater
ecosystems has increased over the past several years as a result
of climate change and anthropogenic landscape change. The
spread of AIS is harmful to the health of native aquatic species,
and therefore threatens the health of aquatic ecosystems.
Current monitoring programs lack the ability to keep up with the
increase in spread and need to utilize remote sensing and other
types of observational data (eDNA). This project addresses
Sustainable Development Goal (SDG) 15.8 by utilizing in-situ
environmental DNA (eDNA) data as well as Earth Observation
data to create a tool that can monitor, analyze, and predict the

spread of AIS anywhere in the contiguous United States.

FIGURE 1. LEFT: RAINBOW TROUT; RIGHT: BROOK TROUT. CREDIT: LEFT: USGS NAS DATABASE,
US FISH AND WILDLIFE SERVICE; RIGHT: USGS NAS DATABASE, JEREMY HARPER.’

OUTPUTS & IMPACT

Creation of analytical workflow which facilitates spatial risk
assessments of AIS for use in high-priority areas (SDG 15.8)

A prototype of the workflow is being used by biologists at the US
Forest Service, US Fish and Wildlife Service, and other agencies to
analyze and predict the spatial spread of Rainbow Trout and Brook
Trout (Figure 1). The project team collaborates with state agencies,
tribal, and federal agencies to promote the sharing of AIS data, which
will enhance the longevity and accuracy of the workflow. The
researchers plan on applying the workflow to 6 to 8 focal AIS which
were chosen by collaborating with and prioritizing the input from
resource managers across the US. The prototype also allows the user
to upload their own data for any AIS taxa. The data collected in the
workflow could contribute to national SDG reporting efforts, but there
is not an established protocol for doing so yet; the team and others
are working on this.
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SDG TARGET

¢ 15.8 —prevent the
introduction of and reduce
the impact of invasive alien
species on land and water

EARTH
OBSERVATION DATA

e MODIS AQUA
e MODIS TERRA
e LANDSAT 5,7, & 8

PROJECT TEAM

¢ Principal Investigator:
Dr. Gordon Luikart, Flathead
Lake Biological Station
(FLBS)

o FLBS Co-Investigators:

Dr. John S. Kimball
Dr. Brian Hand
Dr. Cody Youngbull
Dr. Charles van Rees (Post
doctorate)
¢ Additional Co-Investigators:
Dr. Clint Muhlfield
Dr. Adam Sepulveda
Dr. Ryan Kovach

KEY PARTNERS

e Dr. Matthew Neilson, USGS

e Dr. Jon Amberg, USGS

e Dr. Russell Perry, USGS

e Dr. Andrew Whiteley,
Montana Fish Wildlife and
Parks (MFWP)

e Matt Boyer, MFWP

o Jesse Schultz, Washington
Department of Fish and
Wwildlife
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FIGURE 2. RAINBOW TROUT EXISTING SPATIAL MAP ON USGS NAS DATABASE. CREDIT: USGS NAS DATABASE.

Creation of machine learning tool that integrates the
workflow outputs into the USGS non-indigenous aquatic
species (NAS) database for use by US resource managers (SDG
15.8)

The tool is used to generate spatially explicit sustainability maps for
early detection and rapid response of AIS, it will function on both a
local and national scale. Its functionality will be catered to the
specific needs of resource managers, but its main purpose is to
provide ecological niche models to analyze relative habitat suitability
and spatial risk of successful establishment in a particular region.
Additionally, eDNA is being utilized to create more wholistic models
and spatial risk maps, which has allowed for a genetic database to be
built into the tool. Figure 3 illustrates some of the ways in which
eDNA is distributed and diluted. The existing spatial data for Rainbow
Trout on the USGS NAS database can be seen in Figure 2, which the
tool will build upon. The tool has not yet been integrated into the
USGS NAS database due to COVID delays, but the USGS has shown
great interest in maintaining the tool far beyond the project timeline.
It is likely that once a protocol to report on AIS in the SDGs is
established, the outputs of this tool will be included.

FIGURE 3. DIAGRAM HIGHLIGHTING HOW EDNA IS DISTRIBUTED,
DEGRADED, AND DILUTED. CREDIT: USGS, FISHBIO.
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RELATED
PUBLICATIONS

e Are Environmental DNA
Methods Ready for Aquatic
Invasive Species
Management?

e Annual Continuous Fields
of Woody Vegetation
Mekong Region From

2000-2017 Landsat Time-
Series

FUTURE WORK

e Project extended by 1 year
due to COVID-19 setbacks

e Presence-only data to be
integrated into the tool
(will help users predict
relative habitat suitability
in the future)

e AIS predictive maps
highlighting spread
pathways and potential AIS
hotspots to be integrated
into the tool

-178.7695, 42.1015
Esri, HERE, Garmin, FAO, NOAA, EPA



