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Introduction ~

When conducting habitat restoration work, does plant

| placement of differing species matter?! This question
was the impetus for this study of climate on a
microscale that began in fall 2008.

As an on-going survey within the Palos Verdes Nature
Preserve at the Three Sisters and Forrestal Reserves
(Figure 1), this project enables us to investigate

| climate on a microscale, rather than large-scale, which
is important for considering responses to climate
change (Helmuth 2009, Bennie et al. 2010). The two
reserves are located approximately 5 km apart, within
the same elevation range.

Our results from 2008-09 showed that Opuntia

{ littoralis (prickly pear cactus) occurred in warmer,

| drier areas while Salvia leucophylla (purple sage)
occurred in cooler, more humid areas within distances
of |0 — 50 m. There were no significant trends for the
third plant in our study Encelia californica (California
bush sunflower).

The following analysis investigates the variation
between summer and winter and between the two
preserves measured during 2009-2010.
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Methods ~

Data loggers (Measurement Computing USB-502,
Figure |) recording temperature, relative humidity, and
| dew point along with a date/time stamp collected at
30-minute intervals, were deployed within various
stands of three coastal sage scrub species:
* Encelia california — California bush sunflower
| » Opuntia littoralis — prickly pear cactus
* Salvia leucophylla — purple sage

The selected stands were located within two reserves
of the Palos Verdes Nature Preserve, Three Sisters and
Forrestal (Figures 2 & 3). Daily average, maximum, and
il minimum values were computed for temperature,
relative humidity, and dew point. Temporal trends

‘species in summer (Jun —Aug) and in winter (Dec —
Feb) using a t-test on the standard deviation values.
Spatial trends were investigated by comparing
variation within species between the two reserves,
Forrestal and Three Sisters using a t-test or the Mann
Whitney Rank Sum Test for non-normal data.

Results

* We found greater variability in winter than summer
with significant differences for maximum temperature,

point values. (Table |)

* Spatial differences were inconsistent, with significant
results found only for average temperature with

Encelia and average humidity for Opuntia and Salvia
(Table 2).
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~ Conclusions

The observed variability may be driven by extreme
values, especially in winter, and will be our topic for
the forthcoming year. Extreme values are important

| because they may be the limiting factors influencing

plant microhabitat. To do this, Gaines and Denny
(1993) provides a statistical approach for investigating
extremes that will shed light on our observed trends.

The inconsistent results in the spatial comparison tell
us that we can combine data from the two preserves
for the ultimate analysis.We will continue to
investigate this aspect as we gather more data.

In addition to restoration applications, this work is
significant in capturing localized effects on these three
species that can be used as a baseline for monitoring
changes due to climate change. For example,
Johnstone and Dawson (2010) discovered a 33%
reduction in summer fog frequency in the coastal
redwood region that related to changes in the coastal
climate.Will the Palos Verdes Peninsula be subjected
to a similar change!

~ Literature Cited -~

Ennie, .., A.].Wiltshire, A.N. Joyce, D. Clark,A.R. Lloyd, J]. Adamson, T.
Parrk R. Baster, and B. Huntley. 2010. Characterising inter-annual
variation in the spatial pattern of thermal microclimate in a UK
upland using a combined empirical-physical model. Agricultural and
Forest Meterology 150: 12-19.

Gaines, S. D.and M.W. Denny. 1993.The largest, smallest, highest, lowest,
longest, and shortest: Extremes in ecology. Ecology 75: 1677-1692.

Johnstone, J.A.and T. E. Dawson. 2010. Climatic context and ecological

implications of summer fog decline in the coast redwood region.
Proceedings of the National Academy of Sciences Vol. 107: 4533-
4538.

Helmuth, B. 2009. From cells to coastlines: how can we use physiology to

forecast the impacts of climate change? J. Experimental Biology 212:
753-760.



