Now
the Cushman
Runabout

Ruusup even greater SaVings. handlebar steering. And, like its big brother,

this Runabout runs on regular gas, and is
Labor savings. Cost savings. All rolled backed up by Cushman's worldwide dealer
up in one turf utility vehicle. network.

That's what the Cushman | To see how the Runabout can roll up
18-hp Runabout is all savings for you, ask your Cushman
about. And now, with dealer for an on-turf demonstration
50% greater payload soon. Or complete and return this
capacity, it can save coupon,
you even more on today.
those big turf jobs.
The 18-hp
Cushman Runabout
can mobilize a
grounds maintenance
crew of two, and
haul up to 1,500
pounds of cargo. Se
your men can carry
more equipment or
supplies in the Run-
about's standard 472’
pickup box, saving trips
from supply areas to the field.
The Runabout is a labor-saver

from the word “go."” Its wheel-type steering
and tight 17’ turning circle make the Run- ,
about maneuverable and easy to handle. |
Special tires make it easy on turf, too— |
even under full load. And its 3-speed syn- I
chromesh (second and high) transmission |
and heavy-duty tubular steel frame make I
the Runabout about as reliable a turf I o

I

I

I

I

I

I

I

|

81-CUT-2

______________ _]

CUSHMAN

The Labor-Saving Turf System
Cushman, tell me more about the Runabout.

1 I'd like a demonstration of the Runabout.

0 18-hp 0 12-hp

[J Send me your new 1981 Cushman Turf Catalog.

-

TITLE
vehicle as you can find.
Choose from a full-line of accessories
too, like an enclosed cab, hourmeter and
tool box, to make your Runabout even more

versatile.

COMPANY ¥ “TELEPHONE
ADDRESS
CITY

. ’ STATE i x F
FOP even greater sSavings, the fUEI-StIngy 1025 Cushman, P. O. Box 82408, Lincoln, NE 68501
12-hp Runabout lets an operator handle Call: 402-435-7208

1.000 pOUﬂdS Of Cal"go W'th PBSDOHSIVB L Outboard Marine Corporation, 1980. All rights reserved E431020—]

Write 109 on reader service card
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Expanding frontiers earmark
ASLA meeting

Speakers at the American Society of Landscape Architect's annual meet-
ing in Denver stressed the awareness and involvement of the industry in
a wide diversity of work.

“The scope has arrived that we are involved in every facet of life,” says
Bill Oyler, director of programs and administration for ASLA. The No-
vember meeting forwarded that theme to more than 1,600 attendees.

Keynote speaker John Naisbitt—publisher, author, futurist, and news-
paper columnist—spoke at the opening session about the change to
which landscape architects will be expected to respond in the 1980's. The
22 individual educational sessions that followed emphasized this in
specific ways. The programs were divided into five major education
topics—energy, economics, communications, creative management, and
design quality and values—and each of these were divided into five or
six sessions.

Booth space was filled and included companies selling computers,
lighting, irrigation equipment, turf, indoor-outdoor furniture, bridges,
recreation equipment, and management consulting services. Oyler ex-
pects that the meeting next year in Washington, DC, will contain 100
booths, a good percentage more than this year's 67.

California show will cover entire field

The California Landscape Contractors Association's 1981 Landscape In-
dustry show, scheduled for March 26-27 at the Long Beach Convention
Center, promises to be a complete show for the landscape industry.

The planning committee is hoping to gather people and products from
every aspect of the industry, including the related services and products
used in the offices of landscape contractors as well as those used in the
field. The organizers are urging suppliers of stationery, office furniture
and equipment, computer and communication systems, public relations
people, and financial consultants to exhibit.

This marks the second such show sponsored by CLCA. For further
information about it, contact David Concannon, 1419 21st St.,
Sacramento, CA 95814, 916/448-2522.

Irrigation Association plans full course

The Irrigation Association will hold its first two-week Landscape Irriga-
tion Institute in cooperation with the University of California at River-
side, March 23-April 3.

The intensive two-week course, designed for personnel of manufac-
turing, distributing, contracting, and consulting firms, will comprise 11
days of instruction and field trips.

Topics of instruction include basic principles of soil and water; princi-
ples of turfgrass, adaptation, growth, and maintenance; irrigation compo-
nents and types; hydraulic principles; and installation, management, and
scheduling of irrigation systems. Field trips will go to an irrigation pipe
manufacturer, sprinkler manufacturers, irrigation systems, and labora-
tories.

Registration information is available from: The Irrigation Association,
13975 Connecticut Avenue, Silver Spring, MD 20906, 301/871-1200.
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by the Agricultural Services Census for
1978.

The census indicated $2.6 billion
gross receipts for that year, nearly dou-
ble the amount reported in 1974, al-
though part of this increase may be due
to more complete reporting. More than
36,000 landscape planting and mainte-
nance service firms who derive their
major source of income from garden
services had 'gross receipts of $1.4 bil-
lion; over 19,500 arboricultural firms
showed gross receipts of $1.06 billion;
and 5,228 landscape planning and
counseling services reported $.18 bil-
lion in gross receipts.

Since more limitations are being
placed on the pesticides that home-
owners may use, professional land-
scape and horticultural services are ex-
pected to be in greater demand in the
future.

FERTILIZER

Fertilizer movement
advances in October

Domestic market movement for ferti-
lizers from producers increased 3% in
October above the same month in 1979,
even though total month-end invento-
ries also reached higher levels, accord-
ing to a report by The Fertilizer Insti-
tute.

Domestic disappearance for October
of both nitrogen and potash products
was well ahead of the same month last
year, while exports of all finished phos-
phate products also advanced.

“The October report clearly shows
the rapid pickup in mid-fall movement
that had been expected,” noted Insti-
tute President Edwin M. Wheeler. “Re-
cent industry reports from the field in-
dicate that this improvement has
continued into November for most
products.”

EROSION CONTROL

Scientists study
reasons for erosion

In the Pacific Northwest, flooding and
erosion are most likely to be caused by
rainfall on top of frozen soil.

Myron Molnau and D. K. McCool,
researchers at the Idaho Water Energy
Resources Research Institute of the
University of Idaho, are studying ero-
sion to determine the extent to which it
occurs on frozen soils. They plan to
evaluate the effect of various land use
practices, such as tillage, on the sever-
ity of runoff from frozen soils.

Their preliminary data suggests that
minimum tillage controls erosion best.

Continues on page 16
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EASY TO LIVE WITH.

NEW SEVIN SL.
IT’S EASY TO USE &




Convenience. New SEVIN® SL carbaryl insecticide really pours it on.
For you, that means convenient, easy handling. Because SEVIN SL is
a water-based liquid that's a snap to measure and mix. Clean-ups easy, too.
SEVIN SL comes in light-weight 2% gallon jugs, so it's easy to pick
up and pour. And for bigger jobs, it also comes in 55 gallon drums.
Like other SE carbaryl formulations, you can combine new
SEVIN SL with most any fungicide, miticide or insecticide. Or use it alone to
control 119 pests that attack trees, shrubs, flowers and turf.

SEVIN SL is convenient for people who use your grounds, too.

As soon as SEVIN SL spray dries, theyre free to enjoy the area. Be-
cause, compared to other insecticides, biodegradable SEVIN SL ranks low in
toxicity to people, animals, birds and fish. And it leaves no lingering harsh ordor.

Get contidence —and convenience —with new SEVIN SL.

For more information about SEVIN SL and SEVIN 20% Bait—a new
formulation for cutworms and mole crickets—contact your pesticide supplier

SEVIN IS THE ANSWER.

SEVIN is a registered trademark for carbaryl insecticide. As with any pesticide, always follow instructions on the label
Union Carbide Agricultural Products Company, Inc., 7825 Baymeadows Way, Jacksonville, FL 32216

Write 169 on reader service card




COVIERINIVIENTT

UPDAE

EPA says no RPAR against chlordane

The Environmental Protection Agency's Office of Pesticide Programs
has recommended there be no RPAR against chlordane, says an officer
for Velsicol Chemical Corp., a manufacturer of the substance.

Charles Frommer, director of regulatory affairs for Velsicol, says, “In-
stead, EPA plans a comprehensive review of all compounds with termite
labels. Some 30 active ingredients are involved.”

Speculation over the status of chlordane spread last summer when the
General Accounting Office sent a letter to EPA Adminstrator Douglas M.
Costle, calling for a formal RPAR of the pesticide. GAO cites information
from the Defense Department that showed high concentrations of
chlordane in some homes where heating ducts became contaminated.
They contend that there may be millions of homes in the U.S. affected in
this manner.

Velsicol contends that such air plenum contamination is the result of
misapplication and that no health hazard exists when proper application
procedures are followed.

OSHA Book tells full story of agency

All About OSHA, 1980 edition, contains much information about the
agency and is available for no cost. To obtain a free copy, write: OSHA
Publications Office, Rm. §-1212, Department of Labor, 200 Constitution
Ave., N.W., Washington, DC 20210.

Government agencies find dioxins in 2,4-D

The Environmental Protection Agency and Agriculture Canada have
found dioxins in 2,4-D samples, but have taken no regulatory action. EPA
and Agricultural Canada officials said that decisions on regulatory ac-
tion, if any, would be made before the next 2,4-D season, March in the
U.S. and June in Canada.

EPA's response to the findings was to prepare a request to all 2,4-D
manufacturers for technical samples of the pesticide used in the U.S. and
descriptions of 2,4-D manufacturing processes. Some EPA officials sus-
pect the dioxin contamination might be keyed to a particular
manufacturing process. Dow Chemical, Diamond Shamrock, and PBI
Gordon have already submitted samples.

Agriculture Canada emphasized that it had not found the “most
acutely toxic member of the dioxin family, the 2,3,7,8-TCDD isomer” in
2,4-D samples tested.

Social Security, minimum wage increases

On January 1, the tax base for Social Security rose to $29,700 and the rate
to 6.65% This means an employee earning $29,700 will pay $1,975.05 in
Social Security taxes, and the same amount will be paid by his employer.
Also, the minimum wage has increased to $3.35 an hour.

National Arboretum begins bonsai holding

The chief of the U.S. Department of Agriculture’s Forest Service, R. Max
Peterson, presented the National Arboretum with the first tree to be in-
cluded in a new American bonsai collection.

The presentation was part of a series of national activities held last year
to commemorate the 75th anniversary of the Forest Service.

Ralph ]. McCracken, USDA associate director of Science and Educa-
tion, accepted the bonsai on behalf of the National Arboretum's
managers—USDA's Science and Education Administration.

The tree, a naturally dwarfed Ponderosa pine about 150 years old, was
found growing on the Gifford Pinchot National Forest in Washington.
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“Freeze cycles in the Pacific North-
west, especially, have a lot to do with
erosion,” says Molnau. “They first
break down soil clods, creating a
smooth surface for the water to run
over.” He explains that after a rain and
freeze-thaw cycle, water collects on top
of the rough frozen surface rather than
infiltrating the soil. Since it is warmer
than the underlying soil, it slowly
breaks down frozen clods and forms a
thin layer of mud on the surface. Then,
if there is a large amount of precipita-
tion, the thin layer of sediment is
washed off and erosion occurs.

EQUIPMENT
Tiller shipments up;
mowers show decline

Rotary tiller shipments by domestic
manufacturers rose 9.8% during the
year ended August 31, 1980, while
factory shipments of walk-behind and
riding mowers, lawn tractors, and rid-
ing garden tractors declined for the first
time in four years, according to recent
estimates of the Outdoor Power Equip-
ment Institute.

In 1980, 621,000 tillers were shipped,
compared with 565,400 in the previous
year. Factory value increased from
$123.3 million to $148.4 million, or
20.4%.

Shipments of riding garden tractors
declined 16.9% to 196,000 units with an
F.O.B. factory value of $312.5 million.
Last year's 236,000 units were valued at
$339.3 million.

Estimated shipments of lawn trac-
tors/riding mowers totaled 721,000 for
1980, down 9.6%. F.O.B. factory value
increased 3.2% from $458.5 million to
$473.3 million.

Walk-behind power mower ship-
ments fell 3.5% to 5.7 million units, a
decline of 200,000 units from the 5.9
million shipped in 1979, while factory
value increased 7%, from $656 million
to $701 million.

WARD

AAN governors present
Green Survival Awards

The Governor's Green Survival
Award, established by the American
Association of Nurserymen for a su-
perb contribution to environmental im-
provement through the use of living
plants, was presented in recognition of
two outstanding outdoor plantings in
the States of Michigan and Illinois.
John Light, 11, governor of the Mich-
igan chapter of the AAN, presented
one award to the City of Marshall for its
Continues on page 58




ENERGY SAVING CONCEPTS @
APPLICABLE TO LANDSCAPES

Copyright by Anne Simon Moffat, horticultural journalist, and Marc Schiler, professor of architecture, Cornell University, Ithaca, NY. To be published
in book form by William Morow & Co., 1905 Madison Ave., New York NY 10016, in March 1981.

The goal of all contemporary building design, whether
it falls under the heading of architecture, landscape
planning, or interior decoration, is to increase human
comfort and reduce energy needs for space heating
and cooling. The physical strength and mental activity
of all people are improved within a specific range of
climatic conditions. Outside this comfort zone,
efficiency plummets; discomfort, stress, and the threat
of disease increase.

There is a slight variation in the perception of
comfort, either because of inherited or cultural charac-
teristics. Most women choose a temperature a few de-
grees warmer than do men, young people prefer a tem-
perature a few degrees cooler than do the elderly, and
Eskimos thrive in a cooler climate than do Africans.
But there are accepted, worldwide standards for hu-
man comfort.

This article analyzes the sensation of comfort and
describes how the great climatic forces—sun, wind,
and precipitation—affect it. It also demonstrates how
plants may enhance comfort while reducing energy
consumption.

The four factors that affect human comfort are: the
energy contained in objects that radiate heat, the tem-
perature of air, its movement, and humidity. Precise
definitions of each are needed to understand how they
influence comfort.

Heat, which is a form of energy, is distinguished
from temperature, which is a measure of how much
energy is stored. For example, two freshly poured cups
of tea, one half-full and the other filled to the brim, are
the same temperature. But the full one contains more
heat energy. Different materials require different
amounts of energy to be raised to the same tempera-
ture. “Specific heat” refers to the energy needed to
raise a given volume of a substance by one degree
Fahrenheit. The higher a material's specific heat, the
more heat it holds, and the longer it takes to cool down.
For example, air has an extremely low specific heat
and heats up rapidly; metals such as gold and lead
have higher specific heats. Water has a very high
specific heat; it takes a lot of energy to reach a certain
temperature, acts as an excellent reservoir of heat, and
releases a lot of heat when cooling down. This is why
large bodies of water such as lakes and oceans have a
pronounced effect on climate. They heat up and cool
down slowly, and moderate extremes of temperature.

Heat energy itself can be transferred by four meth-
ods: radiation, conduction, convection, and changes of
state. Heat always travels from warmer to cooler sub-
stances, attempting to remove temperature dif-
ferences.

Radiation transfers heat in space from object to ob-
ject. It requires no contact between the object
emanating the heat and the receiving substance and
may take place in a complete vacuum. Radiation is re-
sponsible for the heat you feel when you stand in front
of a fireplace or lie on a beach and soak up the sun’s
energy. Radiant heat can be collected from the sun in-
dependent of the air temperature. A sun-filled room
collects radiant heat and warmth through a window,

even in midwinter. Conversely, at night heat energy
that has been absorbed during the day will be
reradiated back into the sky and lost, if it is not blocked.
In arid regions that have cloudless nights there is the
potential for enormous radiational cooling at night. In
cities, however, the low overhead smog often prevents
nighttime radiational cooling. Radiation can be
blocked by opaque barriers such as walls, heavy
drapes, or plants with dense foliage; it can be filtered
by translucent objects such as clouds, light shades, or
vines on trellises.

In contrast, conduction transfers heat by direct con-
tact. It is responsible for the heat you feel when you
touch a hot iron or press a hot-water bottle to an aching
part of your body. Conduction of heat away from the
body produces the shivering sensation following a
plunge into a cool swimming pool. Blocking conduc-
tion is more difficult than blocking radiation and re-
quires specialized insulating materials with air cells
that inhibit heat transfer such as wood, wool, polysty-
rene foam, rock wool, or thermopane windows.

Convection is similar to conduction, but it conveys
heat in movable, fluid media, including air and water.
It is a form of mixing and occurs simply because most
materials expand and rise when heated. For example,
warmed air rises, which is why smoke from fires drifts
skyward. If you stand over a gravity-feed hot-air grate,
the warm air currents transfer heat to your feet via con-
vection. This mode of heat transfer can be blocked by
physical barriers that inhibit the movement of air and
other fluids.

Finally, heat can be transferred through a change of
state, also called latent heat. It refers to the amount of
heat taken up when a substance melts from a solid to a
liquid or evaporates from a liquid to a gas. Changes of
state consume vast quantities of energy. For example,
it takes 180 British thermal units of heat energy to heat
one pound of water from' freezing to boiling.* One
thousand additional Btus are required to evaporate the
same pound of water into steam, without increasing
the temperature of the steam at all. The enormous ca-
pacity of water for latent heat explains why a filled tea-
pot cooing over a redhot burner doesn't explode. The
energy of the flame is used to convert water into steam.
This principle also explains an important aspect of the
human body's system for temperature regulation. The
body releases excess heat by sweating, and the evapo-
ration of this fluid uses up and draws away from the
body large amounts of heat energy. Latent heat is also
responsible for the air-conditioning influence of
plants. Plants evaporate huge amounts of water, draw-
ing heat from the air in the process and storing it as la-
tent heat in gaseous, water vapor. This process lowers
the ambient air temperature and increases humidity.
In one sunny, summer day an acre of turf can transfer
more than 47,000,000 Btus of energy, enough to evapo-

*The definition of a British thermal unit is the amount of heat energy needed to
heat one pound of water one degree Fahrenheit. Therefore, it takes (212-32) or 180
Btus to heat a pound of water from freezing (32°F) to boiling (212°F).

Continues on page 18
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rate about 6,800 gallons of water. One square meter of
grass can return half a ton of water to the atmosphere
in the course of a growing season, transferring tremen-
dous amounts of energy. Temperatures over grassy
surfaces are about 10 to 14 degrees Fahrenheit cooler
than temperatures over exposed soil because grass
evaporates water and transfers heat energy of the air
into the latent heat of water vapor. Obviously, plants
must draw upon vast supplies of water to produce this
dramatic cooling effect.

If you have a good understanding of heat, tempera-
ture, and heat transfer, the other factors contributing to
comfort—humidity and air movement—are easier to
understand.

Relative humidity is the ratio of the actual amount of
moisture in the air compared to the maximum amount
it could hold at a given temperature. As humidity in-
creases it approaches the saturation point, the point at
which it can hold no more moisture, and precipitation
as snow or rain occurs.

With increasing humidity, it becomes harder to add
more water to the air. It is more difficult to evaporate
sweat in humid environments because the air is al-
ready approaching its saturation point. That is why you
feel more uncomfortable in humid environments; it is
more difficult to unload excess body heat by sweating
and evaporation. When a relative humidity of 60 per-
cent or more accompanies a temperature of more than
80°F., it feels uncomfortable, muggy, and humid. In an
arid, desert climate, the same temperature would not
be uncomfortable because body heat could be easily
transferred into the air by sweating and evaporation.
On the other hand, high humidity at low temperatures
accentuates the impact of cold because it speeds heat
loss and gives an unpleasant, raw feeling. When the air
temperature is much lower than body temperature,
conduction takes over. The air’s specific heat is higher
when moist, and it rapidly draws heat away from the
body.

Air movements also contribute significantly to
comfort and are measured by recording their velocity
and direction. They have their greatest impact on
comfort by increasing heat transfer. In hot, humid cli-
mates air movements are desirable because they in-
crease evaporation and heat loss, but in hot, arid cli-
mates winds may be undesirable because they carry
away precious water. Air movements in cold weather
are undesirable and even dangerous because they
carry away heat. The notorious “wind-chill” factor de-
scribes the accelerating impact of air movement on
heat loss. For example, at zero degrees a casual well-
clothed hiker need not worry about frostbite if the air
is still. But at 20°, if a gusty 40-mile-per-hour wind is
blowing, cautions should be taken to guard against ex-
cessive heat loss from the body’s extremities, which
may lead to frostbite.

However, the ability of humans to adapt their physi-
ology to extremes of climate is limited. Our ability to
survive depends on our aptitude for analyzing cli-
mates, and then manipulating our environment and
building shelters that adapt to the available conditions.
The following sections analyze the forces sun and
wind —and indicate how our homes and offices can be
designed to minimize the impact of adverse weather.
We emphasize the value of using the landscape to tem-
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per extremes of climate and to promote human
comfort.

The Sun

The sun commands the daily genesis of weather and
is the greatest single force affecting climate. Its radiant
energy drives the machinery of climate all over the
world. Annually, the earth makes a 600-million-mile
orbit around the sun in an elliptical path and, at the
same time, rotates on its own axis from west to east,
making the sun appear to move from east to west.
Knowledge of these two types of motion enables us to
predict the sun’s “position” in the earth's celestial
dome. This permits some manipulation of the environ-
ment to utilize the sun’s energy to best advantage. Dur-
ing warmer periods, the goal is to block the sun'’s radi-
ant energy from entering living areas. But at other
times, all available radiation should come into the
home.

Acquiring an understanding of the sun's path, the
arc it travels in the sky, is the first step to planning
energy-efficient design. The solar path has two com-
ponents: its absolute height in the sky, measured by the
altitude angle; and the distance it travels on its path be-
tween the eastern sunrise and the western sunset,
called the bearing angle. All positions in the solar
hemisphere can be described by these two measure-
ments. The bearing angle is defined in reference to
due north because most people learn to read maps
from this perspective. (However, in some disciplines,
including architecture and some branches of engi-
neering, it is customary to measure bearing angles
from due south.)

You will notice that the seasonal changes in the sun's
arc are most striking as you travel away from the equa-
tor. As you travel north, the period of daylength in-
creases dramatically in the summer, until you reach
the extreme of midnight sun in the arctic. In northern
regions in the summertime, the sun rises farther to the
northeast and sets farther to the northwest. In the
winter the sun’s shorter path originates farther south-
east and sets farther southwest and barely rises over
the horizon.

But in the extreme north, no matter the length of the
sun's arc, it never climbs very high into the sky. One
must travel south, toward the equator and into the
tropics, to witness the sun directly overhead.

The ability of the sun to add radiant heat to a build-
ing depends both on its position in the sky and on the
intensity of sunlight. The intensity of radiant energy
reaching the earth depends on a number of variables,
including the presence of clouds, smog, and, most im-
portantly, the density and thickness of the atmosphere.
During winter the sun is lower in the sky than it is dur-
ing the summer, and radiant heat must pass through a
larger slice of the atmosphere to reach the earth than it
does during summer. The longer trip through the at-
mosphere diminishes the sun’s intensity. That is why
the winter sun is generally weaker than the summer
sun. However, if we use proper building design the
winter sun can still contribute valuable radiant energy,
despite its diminished intensity.

As light and heat in the form of solar radiation




penetrate the atmosphere to the earth, a variety of
things may occur. A fraction is reflected back into
space from high clouds; part is scattered into the sky
vault as it strikes small particles in the atmosphere; and
part is absorbed and reradiated by the gases in the at-
mosphere. The remaining radiation penetrates to the
earth’s surface where it is either absorbed or reflected
by the ground, buildings, plants, and animals. Ab-
sorbed radiation heats the objects, which can then
reradiate the heat. Reflected radiation is not absorbed
and is bounced back into the immediate atmosphere.
In nature, most surfaces absorb some radiation and
reflect another portion.

Control of Radiation by Plants

Control of both absorbed and reflected radiation is
necessary to maintain human comfort, and this can be
achieved by complete obstruction or filtration of direct
radiation, or by the reduction of reflected radiation.
Trees, shrubs, grasses, and other ground covers are
among the best materials for the control of solar radi-
ation.

They offer climate control in tropical regions, where
solar radiation is almost always oppressive, and in
temperate regions, where solar radiation requires only
seasonal control. Plants interact with solar radiation to
influence microclimates in two ways. First, plants ab-
sorb solar radiation and cast shade. Second, most of
this captured, radiant energy is used to transpire and
evaporate water from plants. This converts most of the
captured sunlight into latent heat, and relative humid-
ity is increased instead of air temperature. The re-
maining captured radiation is used in photosynthesis.
In particularly dry air, plants may actually lower ambi-
ent air temperature if they have sufficient water to
transpire.

Selected plants can almost completely block the
sun's rays. Species such as Norway maple (Acer
platanoides), red ash (Fraxinus pennsylvanica) and
the small-leafed European linden (Tilia cordata),
which have dense foliage, multiple leaf layers, or a
dense canopy, can absorb and block at least 95 percent
of the sun’s energy in the visual spectrum and 75 per-
cent across all radiation spectrum combined. A more
modest filtration of solar energy occurs when plants
with open, loose foliage, including vines and trees
such as honey locust (Gleditsia triacanthos) and pin
oak (Quercus palustris) are used. One advantage of
vines is that they offer shade almost immediately after
planting while trees take longer to mature.

In temperate climates deciduous plants in full leaf
are generally the best interceptors of direct solar radia-
tion. They offer their strongest sun-blocking potential
in summer, and in winter, when their leaves have been
shed, they permit desirable sunshine to penetrate. The
dynamics of seasonal foliage variation provide natural
sun control. When evaluating plants as sun filters the
species’ shape must be considered along with its den-
sity. Each plant casts a distinctive shadow, which may
be round, oval, pyramidal, or columnar in form. Con-
sider the form of the area to be protected before se-
lecting plants to cast shade.

Reflected radiation from the sun is best controlled
by plants with coarse surfaces. The multi-faceted
surfaces of leaves are much better at reducing

reflection than the light, smooth surfaces of man-made
pavements or architectural materials. Dark plants with
smaller leaf surfaces such as conifers (Pinus species,
for example), or plants with pubescent, fuzzy surfaces,
such as elm (Ulmus species), greatly reduce reflection.
Vines growing up walls or trellises and ground covers
such as grass, pachysandra, or ice plant (Mesembryan-
themum) also buffer against unwanted reflection.

By blocking or filtering direct or reflected sunlight,
plants can temper local climates in a powerful fashion.
In the daytime, the ground temperature in a forest may
be as much as 25°F. cooler than the top of the tree can-
opy. At night the foliage mass prevents reradiation into
the sky, and the temperature at the forest floor will be
warmer than the temperature at the canopy. At mid-
day, a vine-covered wall is always cooler than a bare
wall. Dramatic proof of how plants relieve the sun's
impact by casting shade was gathered by researchers
in California’s Imperial Valley, who found that bare-
surface ground temperatures ranging from 136° to
152°F. cooled an average of 36°F. in only five minutes
after the arrival of the shadow line from overhead
foliage.

The sun provides the energy that drives atmospheric
motion or winds. They start blowing when warm air,
expanding, rises and cooled air, contracting, sinks.
From this simple beginning the behavior of winds
grows almost inconceivably complex. Air movements,
if at low velocity, are usually pleasant and desirable.
However, when the velocity increases, they are capa-
ble of causing great discomfort and destruction to life
and property.

Winds are grouped into three categories: local and
regional persistent winds; global persistent winds such
as the trade winds of the tropics; and maverick winds
such as cyclones, tornadoes, and hurricanes. Local
persistent winds are almost invariably small-scale
convection winds—the sea breeze, the land breeze,
the mountain wind, and the valley wind. They are of
great importance in influencing human comfort, and
they can be controlled with careful landscape design.

Air flows in much the same way as water. Cold air
settles to the lowest level and hot air rises. It will flow
over, under, and around anything that is sturdily engi-
neered, and will be bent, bounced, and resisted by ob-
structions such as buildings, fences, hills, valleys and
other earth forms, and plants. Air movements, again
like water, exert pressure against any surface that in-
hibits their flow. Whenever the wind flows over a solid
barrier there is increased pressure upwind (where the
wind blows from) and a protected, low pressure area
immediately downwind or leeward (where the wind
blows to). However, the low pressure area pulls the
boundary layer of air flowing over the barrier into it.
Thus, the lee side of a slope receives protection and
contains a pocket of relatively still, quiet air. But this
protected region has a limited range because the low
pressure region sucks wind back into place.

In contrast, a pierced barrier allows some wind to
penetrate through it and creates less pressure
differential between the upwind and the downwind.
This penetrable windbreak has less wind reduction
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CHEVY S
BIG ON MEDIUMS

BIG ON DIESEL.

BIG ON PAYLOADS.

BIG ON CHOICE.

Chevy offers a wide range of mid-
range diesels designed for thou-
sands of miles of service with
a minimum of scheduled
maintenance.
Detroit Diesel “Fuel Pincher?’
This high-powered, 8.2 Liter (500
Cu. In.) V8 is available in two
versions: turbocharged 193 net HP
(205 gross HP) and naturally aspi-
rated 153 net HP (165 gross HP).
Caterpillar 3208. Naturally
aspirated. Offered in four power
versions up to 199 net HP (210
gmss HP). 10.4 Liter (636 Cu. In.)

isplacement. Kodiak cab option
required.

Some of the engines mentioned

are not available in California.
See your dealer for details.
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Chevy knows the demands of the
construction industry. Whether
it's short-wheelbase dumps, long-
wheelbase lumber, block carriers
or tractors for all kinds of trailers,
Chevy’s Mighty Mediums are tough
haulers. GVWRs range from 13,800
lbs. to 50,000 Ibs. GCWRs from
32,000 to 60,000 Ibs. And Chevy’s
short BBC means you can pull
longer trailers with bigger pay-
loads in most states where overall
lengths are regulated.

\

Write 106 on reader service card

With all the different wheelbases,
engines (both gas and diesel),
transmissions, axles, springs, tires
and available options, there are
over 4,800 ways you can spec out
one of Chevy's M)l’ hty Mediums.
There are 15 wheelbases to choose
from and 25 available rear axles
including single, dual-drive tandem
and tag axles. In addition, there’s
a variety of transmissions, both
manual and automatic, including
a new Fuller 13-speed and new
Allison automatics. See your Chevy
dealer for details.

BUILT TO STAY TOUGH




