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Instrument drift may be eliminated conveniently with a-simple blackbody. ‘For
a reference standard during the measurements, I used a water-filled, copper container
equipped with an agitator, a suitable cone-shaped cavity, .and a mercury thermometer.

Because of these factors, the readings obrained by the infrared thermon.leter may'be
within 2-3°C of -the absolute value. The sampling problems encountered in measuring
a mean surface temperature are not worked out, however. Therefore, the measurements
reported here are best viewed in a relative sense.

Results and Di . ‘
Measured Values. Measurements reported here were obtained near Corvallls. during
the 114-hour period centered on solar noon August 2, 1967. The samples included

a variety of the landscape features common to the central Willamette Valley. The
data are presented in Table 1, ordered with respect to maximum temperatures. Data

TABLE 1. Midday temperatures of various surfaces. Infrared thermometer measurements made
under cloudless skies in August 1967.

Surface Range Midpoint
(°C) 56
Ploughed fields Zz—gg 2
Urban Corvallis 46-56 31
Burned fields 40-45 3
Dried grass 4-42 36
Stubble fields 30-34 3
Clover, fields 30- 5 36
Coniferous forests 29-; A
Deciduous forests %;22 ¥
Irrigated corn -
Vr(;;igl:mette River 18-20 19

of this type, not conducive to statistical analysis, are presented m'etel'y in terms of
the temperature range observed, with the midpoint of the range indicated for ease
in making qualitative comparisons between surfaces. . "

In general, the variability within a particular surface was only 1-2 ?; the wider
ranges shown result from observations over several different sample units. Al‘so,‘ as
one would expect, the surfaces with the higher temperatures showed greatest variation,
both within and between sample units.

Relationship to the Swrface Heat Budget. Solar re.ldi‘ation reaching a .surfz.ice may
be partly rejected by reflection, partly stored, partly dlssq:atec'l })y convection into tfhc
air, and partly utilized in the evaporation process. The efflcnency. of these transfer
processes determines the equilibrium temperature of the exchanging surface. The
processes are well understood for leaf elements (Knoerr and Gay, 1965, among others)
and are now becoming better defined for vegetated surfaces (Gates, 1970).

The role of the transfer processes may be discussed with reference to the tabul.ated
data in Table 1. The albedo, or reflected fraction of solar radiafion, plays a .dlrect
role. Although albedos were not measured over these surfaces during the experiment,
work here (unpublished) and elsewhere (Robinson, 1966, C‘hapter 6) allows the fol-
lowing albedos to be estimated with confidence: Willamette I_{lver, burned and ploughed‘
fields, 7-10 percent; coniferous forest, 10-12 percent; deciduous forest, 15 petcerl:t,
dry grass and stubble, 15-20 percent; and green crops, 20-22 percent. Note that the
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coldest and the warmest surfaces have the lowest albedos. Apparently, efficiency in
absorption need not correlate well with the surface temperature.

The availability of water for evaporation plays the major role in setting the
equilibrium temperature level. For example, the irrigated corn was about 24°C, but
an adjacent, nonirrigated cornfield was about 30°C. Also, the river was the coldest
surface sampled, at 19°C. The large heat capacity of such a surface, however, con-
tributes to a low temperature, despite a low albedo. The lack of water for evaporation
at the surface of the ploughed and burned fields, combined with their low albedos
and heat capacity, results in the high temperature levels observed there.

The forest stands also have low albedos, but they maintain low temperatures. Indi-
vidual leaves in the open forest canopies are able to exchange energy effectively by
convection as well as by evaporation. As noted elsewhere (Lorenz and Baumgartner,
1970), forest canopies seldom deviate far from air temperature. This finding holds in
conifers even when water may not be freely available for evaporation.

Summary

An aerial survey of various surfaces was made with an infrared thermometer under
cloudless skies. The temperatures reported can be compared readily because uniform
weather conditions prevailed during the midday period of the measurements. The
temperatures also may be referenced against a screen air temperature of about 35°C.

In general, vegetation remained near or somewhat below screen temperature, but
nonvegerated surfaces rose considerably above. The differences are related to the
relative efficiencies with which the surfaces partition absorbed solar radiation into
reradiation, storage, convection, and evaporation. The availability of water for evapo-
ration plays a major role in establishing the equilibrium temperature of a surface.
Information on equilibrium temperatures contributes to a better understanding of the
thermal response of irradiated natural surfaces.
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