An economic assessment of invasive giant reed

(Arundo donax) control for the lower Santa Clara River

Further Information | www.bren.ucsb.edu/~riverarundo
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Methods | A HEC-RAS model was used to simulate
the height and extent of 1-, 5-, and 10-year flood
events within our area of study both with A. donax
and with the reed replaced by native vegetation.
Model results were coupled with agricultural data to
understand how A. donax increases flood impacts
on the industry.

Control Costs

In Southern California, giant reed (Arundo donax) is an invasive
perennial reed that has infested many riparian habitats, including that
along the Santa Clara River (SCR). Current removal programs in the
lower SCR are insufficient in addressing the reed’s presence within the
river corridor. Inadequate funding, paired with high control costs and
apprehensive landowners, restricts the ability of restoration managers
operating in the lower SCR to coordinate large-scale removal efforts.
As such, stakeholders in the lower SCR have expressed a need for
more concrete economic evidence to underpin their efforts.

Methods | The difference in water consumption
across our study area was calculated using the
current distribution of A. donax and a scenario in
which all A. donax has been replaced with native
vegetation. Evapotranspiration data were collected
from literature and paired with mapping efforts.

Methods | BehavePlus and ArcGIS were used to
develop a multi-criteria analysis that combines
environmental (aspect, slope, and elevation) and
vegetation (fuel load) characteristics. Fire rate of
spread and flame length were used to map fire risk
with and without A. donax; fire risk reduction is the
difference between the two.

Typical A. donax removal programs last roughly
five years. Costs incurred can be categorized into
two removal stages: initial removal (year 1) and
maintenance (years 2-5). While maintenance costs
are relatively uniform across infestation densities,
initial removal costs vary widely and are inversely
proportional to the A. donax density being treated.
The methods for removal and the corresponding
cost estimates used for analysis are:
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Methods | A cost-benefit analysis (CBA) was done comparing the costs of Results | Only the two contingency strategies showed iterations that
removal to the modeled benefits that could be received over a 20-year time achieved an NPV greater than zero. Comparing across strategies, the

Methods | We developed an optimization model using Marxan, a
conservation planning program that aides in deciding an optimal

frame at a discount rate of 3, 5, and 7%. The CBA incorporated a flood benefit-cost ratios (BCRs) are highest in the contingency approaches, portfolio of planning units based on costs and specified goals. Here, we
simulator that used flood probabilities to generate 1,000 plausible scenarios. indicating that incorporating a contingency plan into removal efforts optimized for ecological value against removal costs. Ecological value
This allowed comparison of three different management strategies, of which would be more cost-effective. Finally, the discount rate used showed to was determined using habitat type as a proxy for several Endangered
two rely on large flood events for some level of removal. have little impact on the NPV and BCR in all instances. avian species. Data on steelhead trout oversummering habitat were
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