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• Habitat suitability map (Fig. 3) shows up to 12,988 hectares of
potential habitat (Poor through Excellent) that are not designated as
USFWS Critical Habitat

• It was difficult to discern burned areas in 2006 using the NLCD
 Only 2% of the area was classified as changed from 2001-2006

according to the NLCD, despite the known burn in 2003 (Fig. 4)

Objective 1: Mapping Suitable Habitat, Post-2003 Fires:
 Used a procedure similar to that of the U.S. Fish and Wildlife Service for designating Critical

Habitat, which created buffers around known arroyo toad populations
 Focused potential habitat around upland streams (National Hydrologic Dataset), known to be

important for the arroyo toad
 Potential habitat included areas <1500m from streams, until the surrounding elevation was

>25 m higher than the nearest stream segment (Elev. Data from www.sandag.org)
 Soils were restricted to the most abundant types that in USFWS Critical Habitat (Crit. Hab. Data:

http://criticalhabitat.fws.gov/crithab; SSURGO Soil Data: http://soils.usda.gov/)
 Burn Criteria were imposed: to be considered potential habitat: areas needed soil burn or fire-

based veg. mortality (Fire Severity Maps from http://map.sdsu.edu/firenet/)
Objective 2: Using National Land Cover Dataset to Evaluate Areas 3 Years Post-Fire
• Calculated differences between 2001 and 2006 NLCD maps for areas of potential habitat
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• The arroyo toad currently occupies only a small area, but large
scale fires may create more suitable habitat

• It will be useful for management to model and measure dispersal
of toads from existing ranges to predicted habitat

• Field data are being collected (U.S. Geological Survey) to detect
toad-presence in some post-burn areas

• Ancillary field data should be collected to increase accuracy of
habitat suitability map

• Although readily available, the NLCD may not work well for
monitoring potential arroyo toad habitat change through time

• Human-mediated range expansion could help facilitate recovery
of this species if newly created habitat is maintained, either
through natural processes or active management

1) Map potential habitat for the arroyo toad in San Diego
County, CA following two major fires in 2003

2) Determine if potential habitat created by the fires may
be discerned using the National Land Cover Dataset
(NLCD), which is readily available for the United
States
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Fig. 1. The arroyo toad (Anaxyrus californicus) 
is endemic to southern California and northern 
Baja California (Photo: Gary Nafis)

Fig. 3. Sites of 2003 Paradise and Cedar wildfires in San Diego County, CA, with designated critical habitat 
for the arroyo toad (blue), and potential habitat resulting from the fires in shades of gray to red, with red areas 
as highest expected quality habitat based on burn severity

San Diego 
County

Fig.4. Aerial images from Jan 1, 2003 (pre-fire) and Feb 1, 2006 (3 years post-
fire), illustrating landscape changes that were not well-detected in the National 
Land Cover Dataset

Biodiversity is increasingly threatened by human
alterations to the landscape. In southern California the
arroyo toad (Fig. 1, Anaxyrus californicus) is an
endangered species whose range has been reduced by
myriad landscape changes. The arroyo toad relies on
erodible streamside habitats, in which pools form during
high stream-flow events. Recent forest fires near San
Diego have been costly, but may create habitat for this
species by reducing streamside vegetation (Fig. 2).
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Fig. 2. Photos of suitable breeding habitat (left, 
photo: Gary Nafis) and overly-vegetated habitat 
(right, photo: Raphael Mazor) for the arroyo toad
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