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Case Study #1 Bromus japonicus (Japanese brome Case Study #2 Isatis tinctoria (Dyer’s woad)

The Sierra Nevada is likely to be heavily impacted by climate change. Invasive
plants are predicted to spread into the region and to higher elevations. Land
managers need to know where to focus their work to produce the most effective
ecosystem restoration. Predictive models can help early detection by showing
where invasive plants may spread and predicting the effects of changing
conditions under global climate change. Such predictions are especially
important in light of research showing that 66% of California’s native plants
could lose 80% of their range due to climate change (Loarie et al. 2008). Land
managers can also use these data to justify projects to funding agencies.

Isatis tinctoria (dyer's woad) is a winter biennial or short-lived annual herb/forb in the
Brassicaceae family. Plants are highly competitive and often grow in dense colonies.
Dyer’s woad is native to central Asia and northern Russia. It was introduced to
North America in the early 1900s as a contaminant in alfalfa seed. Plants occur in
areas with poor, dry soils such as roadsides, rangelands, and open forests.

Bromus japonicus (Japanese brome) is a cool season, annual grass common in Northern
California. This grass out-competes native grasses in areas where grazing and fire have
been reduced. Native to Europe, Japanese brome is now considered naturalized (in
equilibrium) throughout the United States. It occurs on a wide variety of soils that
include sand, silt, and clay, but thrives on fine-textured soils. Waste areas, disturbed sites,
roadsides, pastures, rangelands, and wheat fields are areas where Japanese brome may
establish. With climate change the available niche will increase further.
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increased precipitation events.
1. Collect data on current distribution and population trends for a set of plant species of high priority for

Our model shows that Japanese brome will spread with climate change, likely because of the more intense
early detection.

precipitation events.
. Dyer’s woad currently Dyer’s woad in 2080

2. Use predictive models to determine which areas of the Sierra are most suitable under current and future

dimate conditions. Japanese brome currently Japanese brome in 2080

3. Integrate data on current distribution and suitable habitat into risk maps using Geographic Information
Systems (GIS).

4. Generate watch lists based on these maps to distribute to Weed Management Areas in the Sierra Nevada.

Data Collection

Occurrence: We trained the models with presence data from Calflora (wwwi.calflora.org) and vouchered
specimens from the Consortium of California Herbaria. We are adding additional data by contacting
governments agencies, organizations, and individuals to better represent the plant habitat ranges. If you
have data you are willing to share, please contact us!

Darker red shows areas with higher suitability.
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R < Area where clamping is necessary in order to make a future prediction. Clamping deals with the fact that future
However, habitat modeling does not work equally well for all species. Reliable results need a representative

climate might produce conditions that are not represented by the training data. In this case there are two options: Current suitable habitat for Japanese brome shown on a finer scale on that impedes range shifting of native
dataset (where all possible habitats are represented by data points), a state of relative equilibrium (the plant One is to use the actual values as input for a prediction. Another option (clamping) replaces the actual value of an our web mapping tool (under development). Darker red shows areas species as our climate changes
occurs in most of its possible habitats), and the adaptability of the species is restricted in a way that the environmental variable with the closest value represented by the training data. If clamping in a big area is with higher suitability. P ges:

environment variables provide actual limits for further spread. necessary, the future prediction will confain more uncertainties.

Since these conditions are not necessarily met for all invasive species, we developed a model evaluation tool
with the goal to inform potential users of our results about the limitations of modeled suitability. We are
currently experimenting with strategies to model the potential habitat of new invaders in California. One
way is to use natural range training since equilibrium can be assumed in the native range.
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