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hrub Loss

We have observed the alteration of hillslope subsur
southern California’s endemic coastal sage scrub (C
significant changes to both the spatial and tempora

into the landscape. This alteration is particularly
deciduous CSS shrubs, which rely on fall and winter

| patterning of rainwater pe

rapid growth in California’s Mediterranean climate.

Methodology : Soil water and nutrient N
regimes were compared between a
southern California site where CSS has
declined (-CSS) under a regime of high
additions of anthropogenic N and one
where CSS remains dominant (+CSS)
with predominantly background
atmospheric additions of N. These two
sites have similar climate, granitic
bedrock lithology, soils, and topography,
and had the same vegetation type
(Riversidian CSS) thirty years ago. Soil
cores to fresh bedrock were collected
guarterly over a 2-year period to measure
(1) volumetric soil moisture, (2) regolith
chloride (Cl) as a conservative tracer of
soil water movement, (3) regolith nitrate-
N, and (4) soil depth.

Results : As shown in the graphs to the
right, at depths of 100 to 150 cm soil

water is greatly reduced and the
predominant zone of soil water becomes

the upper 25-cm at the -CSS site
compared to the +CSS site.

Southern California’'s CSS plant

face hydrology following conversion of
SS) to invasive grasslands, with

rcolation

disadvantageous to the summer drought-
rains for root zone water to initiate

community

forms moderate cover across semi-arid hillslopes
and provides a dramatic display of wildflowers in
wet winters. As part of a CSS-chaparral ecotone,
it supports mammals as large as deer and

mountain lion. The dominant shrub in

California sagebrush ( Artemesia californica ),

closely related to the big sagebrush
western United States. And similar

CSS is

of the
to big

sagebrush wildlands, many regions of CSS have

chronically declined as exotic annual
replace native shrubs.

plants

Accompanying this loss

has been the extinction and decline of many
endemic animal and plant species, making it one
of the most endangered plant communities in the

United States.
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Ecological _significance This shift exacerbates vegetation type conversion

(1) concentrating smog-produced nutrient-N in the u ppermost soil, where it becomes
readily available, along with soil water, to shallo  w-rooted grasses and (2) depriving native
shrubs of deeper regolith water. We suggest that, as a result, the ability of CSS shrubs to
re-vegetate the landscape following disturbance, pr imarily due to fire, is chronically
suppressed since nutrient availability and seedling establishment are controlled by the
spatial and temporal patterns of soil water.
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: As shown in the table below, annual water flux to weathered
bedrock (WBR) was nine times faster at the +CSS sit e than at the -CSS site during the
wetter year of 2002-2003. Here, native shrubs fost er preferential flow resulting in more
regolith water at depth, earlier in the season, tha n do exotic grasses and forbs. At depth,
subsurface features that

Hydrological significance

roughly parallel surface Site Year Precipitation Soil water flux to WBR
topography, such as the Total Matrix Preferential
soil / WBR interface, (- mm yr - ) (----% of total flux----)
move soil water flow +CSS 2001 155.0 2.9 49 51
downslope. Thus, re- 2002 75.0 3.2 45 55
duction of water flow to 2003 318.0 21.9 56 44
x\gﬁ) maye hénr:%?g -CSS 2001  166.1 1.7 59 41
y q pher 2002 82.4 15 o1 9
streams and springs 2003 2808 23 100 0

that rely on baseflow.

Geomorphological significance
dynamics as more frequent, shallow landslides occur
With increased downslope sedimentation, (1) hillsl
seen in the graphs on the left), further compromisi
(2) stream systems and associated riparian species
personal communication).

. This shift impacts hillslope processes and landscap e
in response to large storm events.
ope soils become shallower (as can be
ng the viability of native shrubs, and
are strongly impacted (Clarke,
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Further information : This work is in press as Wood et al., 2006, ‘Altere  d ecohydrologic
response drives native shrub loss under conditions of elevated nitrogen deposition.’
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