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ABSTRACT

Recording three-point thermographs were used to
gather time-series data on a 24-hour basis on the near-
ground temperature regimen in a suburban deciduous
forest and in a storm-created opening within the forest.
Preliminary analysis of the data revealed a definite and
well-defined near-ground temperature pattern occurring
during intense summer thunderstorms. The preliminary
analysis further suggested that differences in temperature
between the daily maximum temperature and the post-
storm re-stabilization temperature might be meaningful
indicators of environmental differences between the two
experimental areas and between the above-ground heights
within each area. Detailed analysis of such difference
values suggested considerable variation in individual
storm influence on near-ground temperature patterns,
and further suggested that we could differentiate on a
thermal basis between the storm-created opening and
the shaded areas, as well as between different near-
ground heights (25 and 75 cm). Possible consequences
of these differences for the extant biological community

are discussed.

INTRODUCTION

In the course of evaluating time-series data on the
micro climatic regime of a small (375 m?), natprally-
created opening within a mature suburban deciduous
forest, our attention became focused upon the magni-
tude and pattern of near-ground temperature variation
during the course of summer thunderstorms. Qur
comprehensive review of the ecological, melerolo_glca],
and micrometerological literature revealed a voud.of
information on micrometerological parameters during
thunderstorm activity within the arca of the Eastern
Deciduous Forest of the United States. Since our dqta
consisted of continuously recorded temperature varia-
tions at various levels (as well as ground-level_ solar
radiation) under the canopy and within a cleqrmg of
a mature Piedmont forest, we decided to subject the
temperature data to a detailed analysis fpr type and
magnitude of changes which occur during summcr
thunderstorm activity.
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intense mid-afternoon thunderstorms of relatively short
duration (generally < 1 hour). Our observations of the
pattern of these storms revealed that they typically in-
duce a variation in local air temperature similar to the
pattern depicted in Fig. 1. In general, a gradual rise
occurs in air temperature toward a daily maximum
which is reached sometime after solar noon (stage 1,
Fig. 1). Immediately prior to the onset of precipitation
a slight but rapid increase occurs (seldom as much as
5°C) in air temperature (stage 2, Fig. 1)—a “pre-
storm temperature peak.” With the onset of precipita-
tion and the consequent atmospheric cooling there is
a rapid, ofttimes precipitous drop in ambient air temp-
erature (stage 3, Fig. 1). As the storm passes, air
temperature will reach a post-storm minimum (stage
4, Fig. 1) and will re-equilibrate to a relatively stable
level slightly higher than the post-storm trough but
several degrees cooler than the daily maximum prior
to the thunderstorm’s onset (stage 5, Fig. 1). Since each
major summer thunderstorm followed this general pat-
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FIG. 1: Pattern of storm-induced variation in above-
ground air temperature,
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temperature inversions. Soil temperature values were
likewise used to determine weekly averages and differ-
ences between the 2 cm (A;) and 20 cm (Ay) horizons.
Getz (1961), also working in Michigan, obtained maxi-
mum and minimum temperatures on an alternate-day
basis at 3 ft (91 cm) and 1 in (2.5 cm) above the soil
surface and 1% in (3.8 cm) beneath the surface in
i types including an oak-hickory
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and Hess, 1956; Shanks and Norris, 1950) have made

tions are likewise accelerated as well as such complex,
mtegrated processes as photosynthesis, respiration, and
transpiration. Conversely, moderate environmental cool-
ng tends to slow such processes. The rates of all these
processes arc doubtless altered by temperature fluctua-
l-omn(them.nnudum:umomh'n'
thunderstorm activity (approximately 8-11 degrees C).
However, since temperature fluctuations of similar os
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Consequently the temperature regimen of ground-level

residents, plant or animal, would be Literature Crrep

ated by proximity to the soil system while the above. Baum, W. A 1949, On the relation betw
environmenl is increasingly more variable, even mlw-hhﬂdﬂnhumwmé:':lm“%?

at these near-ground levels, as the distance from the ¢ .

soll & il e differences ppeiislondiol 1961. Relationships between plant life-forms and

m the near-ground physical environment arc of saffi- 59, - Michigan. Ecol Monogr. 31:11-

Getz, L L 1981 Temperatures in different vegctation types in
southern Michigan. Jack-Pine Warbler 39:132-147,

: Oosting. H. J. and Hess, D. W. 1956 Microckmate and
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ANNOUNCING THE 28th ANNUAL FISK INSTITUTE,
JULY 25-29, 1977

The 28th annual Fisk Institute will be held on the campus of Vanderbilt University,
Nashville, Tennessee, during the week of July 25-29, 1977. The three concurreat Fisk In-
stitute courses are Interpretation of Infrared and Raman Spectra, Gas-Liquid Chromatog-
raphy, and Pollution Control.

For further information write the Director, Fisk Institute, Box 8, Fisk University, Nash-
ville, Tennessee 37203 or call (615) 329-8602.

ERDA ANNOUNCES PROCEEDINGS OF 2ND
THERMAL ECOLOGY SYMPOSIUM

The Energy Rescarch and Development Administration in Oak Ridge has announccd the
release of Thermal Ecology 11, which inchudes masuscripts and proceedings ofdfezx?d.n.
““ﬂmaeﬁngwhkhmspomedMSavamhRimEmbgubmury,Umtyo{
Georgia and ERDA. .

The book is available as CONF-750425 for $11.00 from the National Technical Infor-
mation Service, U.S. DcpamncnlolConnem.SpthsﬁcH-Vuginh 22161.
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