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Figure 2. Average date of first occurrence of 32° temperatures in the fall.



RS FACE MANY RISKS. Climate is one
 the major factors causing variations
 yield. This is especially true of low
which cause frost damage and in-
nts and animals.

mperatures in the late spring may dam-
“crops and make necessary their re-
If replanting is not necessary, yields
reduced. Early blooming fruit and
crops often are either damaged or de-
late spring frosts. Crops which ma-
 spring and early summer, such as oats
, also may be damaged by low temper-
ring this season.

§ in the fall damage late maturing
ten farmers are forced to plant their
by unfavorable weather in the spring.
‘oceurs the farmers often desire some
 of the probability that a crop will ma-
e a damaging freeze occurs.

ative shortness of the growing season,
' days,” influences greatly the choice
‘many crops and varieties by the farm-
example, cotton is not grown in the
nd higher parts of the ngh Plains be-
he shortness of the growing season.

eport should enable a Texas farmer to
ne idea of the probabilities of the oc-
of low temperatures in his area. Thus
be able to determine better the chance
irly-planted crop may be damaged by
fing or a late-planted crop by an early
reeze. The information on the number
e days” should enable the farmer to
ter decisions concerning new varieties
§ for his area.

eport presents an analysis of low tem-
data for 94 climatological stations in
occurrence of 32-degree temperature
ted for both the spring and fall. The
|” is used to mean the period from mid-
f0 December 31, and “spring” the period
nary 1 to mid-summer. The dates after
re which a 20 percent and a 5 percent
' occurrence of the temperature also are
. The average number of days between
rence of certain critical low tempera-
0 are presented.

ly, state climatologist, U. S. Weather Bureau,
exas, and research coordinator for West Texas,
ricultural Experiment Station, Lubbock, Texas.

laie Spring and €arly fall Low Temperafures in Texas

Richard D. Blood aud R. {. Hildreth *

SOURCE OF DATA

Ninety-four climatological stations in Texas
which have continuous temperature records are
the source of temperature data presented in the
accompanying charts. The length of time for
which records are available range from 9 to 30
yvears. The probabilities were derived from a
statistical analysis of temperature records made
by the U. S. Weather Bureau National Weather
Records Center. The location of these stations
is shown in Figure 1. Temperatures obtained
should be representative of the general area, ex-
cept in the mountainous terrain of the Big Bend
country.

Standard equipment for observing daily ex-
tremes of temperature at U. S. Weather Bureau
cooperative meteorological stations consists of a
self-indicating maximum thermometer and a self-
indicating minimum thermometer, both of which
are exposed in a shelter. This is a box with louv-
ered sides and a slotted floor which is mounted
on a stand so that the thermometer bulbs are ap-
proximately 4 feet from the surface of the
ground. The louvers permit the air to flow free-
ly around the thermometers, yet protect them
from radiation from the sun during the day and
direct loss of heat to the sky at night. The data
used for this analysis are based on the dates of
occurrence of low temperatures as recorded in
the instrument shelter. It is realized that on
calm, clear nights freezing temperatures can oc-
cur at grass level, a few inches above the ground,
when shelter temperatures remain several de-
grees above 32 degrees F,

Local Influences on Temperature

After sunset, the ground cools rapidly and as
a result of loss of heat by radiation its temper-
ature soon falls below that of the layer of air in
contact with it. Owing to the loss of heat by con-
duction, the surface air becomes cooler and den-
ser than that above, and instead of rising as it
did during the day, it tends to be kept in contact
with the ground by its own density. Over level
areas on clear, calm nights, a relatively thin lay-
er of cold air is found near the ground with
warmer air above it.

Over sloping ground the surface air which
has been cooled through contact with the ground
tends to drain to lower levels and to collect in de-
pressions or hollows. Local topography has a
significant influence on the incidence of frost.
For example, at Junction, which is in a valley,

3
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';all)lﬂity of 32° temperatures occurring in
all.

cold air into the depression causes
later in the spring and earlier in the
surrounding stations. Also, every
familiar with ~ “frost pockets” and
‘depressions should be avoided when
s susceptible to frost.

inds have a great influence on tem-
ferences between hillsides and val-
nights. The best conditions for air
found when there is no general air
the area. Even a light wind will
the relatively warm air above and
the slopes with the thin layer of sur-
h has cooled through contact with
Moderate winds may prevent strat-
irely, resulting in little or no differ-

obability of 32° temperatures occurring in
the spring.

Figure 12. Probability of 28° temperatures occurring in
the fall.

ence in temperature between the hills and val-
leys.

Stations located on a hillside will generally
tend to have longer frost-free periods than neigh-
boring stations on lower ground or in a valley.

The differences in average 32° F. occurrences
on account of variations in topography, proximity
of bodies of water and air drainage, contribute
to the difficulties of mapping the data. Any at-
tempt to draw isolines (line of equal date or per-
centage) which fit all the data would require a
very large scale map. Consequently, in the ac-
companying maps the isolines are drawn to give
only a general picture of the aerial distribution
of low temperatures and their probabilities of oc-
currence.

Figure 13. Probability of 28° temperatures occurring in
the spring.
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Temperature and Damage to Vegetation

The appearance of frost has been associated
commonly with plant injury. Frost is defined
as the deposit of atmospheric moisture in the
form of feathery ice crystals on the ground or
other surfaces, the temperature of which has fal-
len to 32° or lower. Frost and dew are formed
by the same physical process, the only difference
being that, in the case of frost, the atmospheric
moisture (water vapor) is deposited as ice crys-
tals instead of water droplets when the temper-
ature of the air is at the freezing point (32° F.)
or below at the surface. Dew or frost can be ex-
pected to occur only on clear, still nights. Since
sub-freezing temperatures can and often do oc-
cur without the appearance of frost, plant injury
may occur in the absence of frost. For this rea-
son, air temperature usually is considered a bet-
ter criterion for measuring the extent of plant
injury than the occurrence or non-occurrence of
frost.

The relationship between 32° temperature
and plant development is not a simple one. Some
plants are killed at the first occurrence of this
temperature, while others will be affected ad-
versely only if the temperature drops several de-
grees below freezing. In certain plants, the sus-
ceptibility to low temperatures depends on the
stage of development. For example, peach trees
in bud may be able to stand 25° temperature,
but only 28° in bloom and 30° in fruit.

The length of time of the low temperature is
an important factor. An occurrence of a 25° tem-
perature for a short period may damage a plant
less than 5 or 6 hours of a temperature of 32°.
Other factors influencing relationship between
low temperature and plant injury are level of
soil moisture and amount of ground cover.

Previous weather often will determine the re-
sistance of a plant, as will the species and phase
of development. If there is warm, sunny weath-
er for a few days prior to the occurrence of low
temperatures, the plant system will have adjust-
ed for rapid growth, then low temperatures may
cause severe damage. If the previous weather
has been cool, the plant is conditioned and will
withstand lower temperatures.

Late and Early Low Temperatures

The accompanying charts give a general indi-
cation of the risk of the occurrence of low tem-
peratures in different parts of Texas after spe-
cific dates in the spring and before specific dates
in the fall. Dates for three levels of risk—50,
20 and 5 percent—for 32° and 28° temperatures,
are shown for spring and fall.

The chart used for any operation will dep
on the amount of risk or chance the opera
wishes to take. For example, if a farmer, gr
ing a crop which would be killed or severely d:
aged by 32° temperatures, decides it would be
vantageous economically to risk damage 2 yé
out of 10 in order to reach an earlier market,
should refer to Figure 5 (20 percent chanc
32° temperatures) and plan his spring plant
operations accordingly.

Figure 2 shows the average date of the f
occurrence of 32° temperatures in the fall. .
proximately half the time a 32° temperature
be reached earlier and half the time later tha
this date. Therefore, this date may be take
the date of 50 percent risk. A large range fr
north to south, 53 days, should be noted betw
the earliest and latest dates of occurrence for s
tions reporting 32° temperatures every ¥
from October 18 at Dalhart to December 10
Del Rio. Not all stations considered in |
study have had temperatures of 32° every y

Similarly, Figure 3 shows the date after wk
there is a 50 percent risk of the occurrence ¢
32° temperature in the spring. The range
tween the earliest and latest dates of 32° f
peratures’ occurring is 71 days: from Febry
12 at Del Rio to April 23 at Dalhart.

Figures 4 to 7 show the dates in the fall :
spring for a 20 and a 5 percent chance of oce
rence. For example, Figure 4 shows the d
in the fall before which there is a 20 pere
chance of 32° temperature occurring.

Figure 8 shows the average number of d:
between the last occurrence of 32° temperaty
in the spring and the first occurrence in the
This ranges from 178 days at Dalhart to |
days at Harlingen and Mission.

Figure 9 shows the average number of d:
between the last occurrence of 28° temperatus
in the spring and the first occurrence in the f
This ranges from 201 days at Dalhart to @
days at Harlingen and Mission. ]

Figure 10 shows the probability of occurrel
of 32° temperatures in the fall, since not ew
station in this study has 32° temperatures ev
fall. For example, at Brownsville, less than 1
the years have freezing temperatures in the fi

Figure 11 shows the probability of the oce
rence of 32° temperatures in the spring.

Figure 12 shows the probability of the oce
rence of 28° temperatures in the fall, since 1
every station in this study has 28° temperatut
every fall. ‘

Figure 13 shows the probability of the ocet
rence of 28° temperatures in the spring.

Texas Agricultural Experiment Station, R. D. Lewis, Director, College Station, Texas.
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