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ture, surcharge, depth of cover and other.
variabies. James F. Haley described in
the previous paper cold-room studies
presently being made in the Frost Effects
Laboratory to investigate some of these
effects with the objective of deriving im-
proved design criteria (B). Actual field
performance data and celtain basic theo-
ietical studies are needed in addition to
the cold-room studies.
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a THE Michigan Hydrologic Research
Station was established at East Lansing
in 1940 as a cooperative study between
the Soil Conservation Service of the U. S.

Department of Agriculture and the Michi-
gan Agricultural Erperiment Station to
study the effectof landuse on thehydrology
of farm landsunder varying types of snow
cover and frozen soil. As additional
objectives, it was planned for the station
to: (1) determine the manner in which
freezing and thawing of soils on water-
sheds with varying types of land use
contribute to runoff, erosion, and flood
flow under northern' winter conditions,
and (2) to determine the fundamêntal
hydrotogic relationships of typical Mich-
igan soils under varying types of land
use, witl esþecial emphasis upon the
movement of water through the soil pro-
file during the faII and winter months.

In order to accompiish these objectives,
one of the most complete hydrologic in-
strumentations in this country was de-
vised and installed on lands of Michigan
State College and the Rose Lake Vfildlife
Ex¡leriment Station, near East Lansing
(14),

--The mqitiplicity of climatic ánd hydro-
logic factors working together to cause
run'off , erosion and flood flow, and con-
trolling the hydrologic relationships of
soils requires a broad program of basic
reSêarch tci include investigatiöns in many
little known fields of climatology that are
of coirsiderable interest to highway engi-
neers, agronómists, agricultural engi-
neers, and many other specialists, as
well as hydrologists. One set of rela-
tionships which interests both the hy-
drologist and the highway engineer is
the air-soil temperature relationship.
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Daily records of soil temperatures at
depths up'to 60 in. , as weII as air tem-
peratures, are kept on the watersheds of
the MichiganHydrologic Research Station.
These watersheds, three in number, con-
sist of two cultivated watersheds and a
wooded watershed. All three watersheds
are quite similar in size, slope, soils,
and ex¡losure. Their primary difference
is a variation in land cover; the two cul-
tivated watersheds being planted to a ro-
tation of corn, wheat, and alfalfa brome,
which permits ready comparison between
the hydrologic effects of close growing
and row crops and wooded cover. Among
other differences found in the hydrologic
relationships of these watersheds, are
soil temperature differences occurring
under differentvegetal cover. This paper
will discuss these differences in some
detail, and attempt to present causes for
the differences.

Soil temperatures play an important
part in determining the hydrologic re-
lations of soils. Soil moisture changes
are a-Imost always marked by an accom-
panying soil temperature change. Soil
temperatures also play an important
part in the actual measurement of soil
moisture. At the East Lansing station,
soil moisture on the cultivated water-
sheds is measured by the Bouyoucos
method, with plaster - of -paris elec-
trical-resistance blocks. This method
utilizes variations in the electrical re-
sistance of pòrous units buried in the
soil (14). The resistance of such units
is directly related to the moisture con:
tent and temperature of the blocks. The
gathering of daily records of soil mois-
ture content also gives a daily record
of soil temperature. This paper will
take such a record for severa-I years
(1947-51) and show temperature varia-
tions in the soil in relation to depth,
cover, and air temperature.

LOCATION OF WORK AND DESCRIPTION
OF INSTRUMENTS

The studies here reported rilere con-
ducted near East Lansing, Michigan,
rvhich has an average January tempera-
ture of 22.9 F. . and an average July
temperature of 71.1 F. The average
date of last killing frost in the spring
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is May 5, and the average date of first
killing frost in the fall is October 10.

Average annual precipitation at East
Lansing amounts to 31. 43 in. , while
the normal annual amount of insolation
received is 102,602 langleys. I

The three watersheds upon which this
study is based consist of two cultivated
areas on the lands of Michigan State
College, approximately 3 mi. south of
East Lansing, Michigan, and a wooded
watershed on the lands of the Rose Lake
'Wildlif e E><periment Station, approxi-
mately 10 mi. northeast of East Lan-
sing. These three watersheds, varying
in size from 1. 3 acres to 1.9 acres'
have overall, average, weighted slopes
of from 6.0 percent to 6. 5 percent. Soils
of the two cultivated watersheds are of
the Hillsdale, Miami, and Spinks series,
while those of the wooded watershed are
of the Hiltsdaie and Miami series. AI-
though these soils differ in character-
istics sufficiently to justify separate
classification, they are similar. Their
major diJf erence is the presence, in
certain sections of the cultivated water-
sheds, of an area of soil underlain at
from 30 to 60 in. by a 2- to B-in. Iayer
of silty clay loam which is relatively
impervious. Station A, in Watershed B,
is not a-ffected by this layer, whereas
deeper readings at Station B, in Water-
shed A, indicate its presence. There-
fore temperaturesfor Station B areshown
only at the 1-in. and 6-in. layers. The
soils are generally classified as gray-
brown podzolic, and have textures of
Ioamy fine sand and fine sandy loam.
Physiographically, they are classed as
consisting of undulating and rolling till,
moderately good to weil drained.

The general instrumentation of the
three watersheds basically follows the
standard hydrologic instrumentation pat-
tern of the Soil Conservation Service,
with facilities for measuring precipita-
tion, runoff , erosion losses, wind move-
ment, and relative humidity. In addition
to these basic measurements, compara-
tive precipitation measurements are de-
termined with different types of rain-
gages; evaporation rates with standard
and experimental types of equipment;
soil moisture at di-fferent depths and
'A langley is defined as 1 gm. cal. per cu. c¡n. (13).
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Michigan, 1949.



under different covers, utilizing the
electrical resistance and gravimetric
methods; air and soil temperatures by
electrical resistance, thermocouples,
bimetallic and mercurial thermometers;
and insolation. In view of the fact that
this paper deals only with variations
in soil and air temperatures, specif ic
descriptions will be given only for those
instruments which deal with this phase
of the study.

Air temperatures are measured at the
watersheds by means of standard USWB
maximum-minimum thermometer sets,
supplemented by mercurial current-
reading thermometers, thermographs,
and resistance thermometers. Mean air
temperature (that used for comparative
purposes) is obtained by averaging the
maximum and minimum air temperatures
of any one day, at the cultivated water-
sheds. In addition to this record, the
instrumentation at each watershed in-
cludes a. hygrothermograph, which si-
multaneously records air temperature
and relative humidity bY means of a
bourdon-tube thermal unit and moisture-
sensitive hair element.

Soil temperatures at the woodedwater-
shed are recorded automatically by a
three-pen, bimetallic, soil thermograph
which simultaneously records the tem-
perature at the 1-in. and6-in. soil depths,
and at a point 6 in. above the soil sur-
face. At the cultivated watersheds soil
temperatures are measured by thermo-
couples and resistance thermometers.
The thermocouple temperatures are read
and recorded manually each day at B

a. m. The resistance thermometers
are connected to a recorder which auto-
matically reeords, at 15-min. intervals,
soil temperatures at each of 14 dif-
ferent locations, and air temperature 3
in. above the soil. For the purposes of
this paper, study will be made of the B

â, trr. soil temperatures at all three of
the wetersheds.

Temperature records are available
for bothsoil and air, at eachof the water-
sheds, continuously since t942, This
paper will deal only with daily records
from the years 1947 through 1951 (see
Appendix B).
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SOIL AND ATMOSPHERIC CLIMATE:
DISCUSSION

The atmospheric climate of the East
Lansing area of Michigan alternates be-
tween continental and semimarine with
changing meteorologic conditions (1Ð.
The semimarine type of climate is pri-
marily occasioned by the influence of
the Great Lakes, which surround the
state on three sides. This lake influ-
ence is controlled by the force and di-
rection of the winds. During periods of
slight wind movement over the area
the climate follows the continental pat-
tern, with sharp variation in tempera-
tures, ranging from hot summers to
severely cold winters. These extremes,
however, may be sharply and quicklY
modified by a strong wind from the lakes
(12).

-It has been shown by many techni-
cians that soil climate is largely depend-
ent upon the basic factors of atmospheric
climate, such as barometric pressure,
temperature, and humidity. Aeration of
soils, as inJluenced by these phenomena,
is also a major factor in soil climate.
Camp and rüalker (5), Harrington (6),
Smith (9, 10), and Aaylor (U, haîe
demonstiated that atmospheric temper-
atures affect soil climate, and that this
in turn has a pronounced effect on plant
growth.

Atmospheric climate is one of the five
majorfactorsin soil formation. It affects
the characteristics of soils over broad
areas (12). Soil climateis modifiedby the
atmospñèric climate immediately above it,
and vegetation further modiJies the soil
climate. The effect of vegetation de-
pends to some extent upon its height and
density. Wooded cover is generally most
effective in modifying the climate of the
soil, although the effect of grass cover is
also marked. Topography has a modify-
ing effect. SoiI climate is particularly af -
fected by direct radiation from the sun,
particularly in summer. Soil cover a.ffects
this solar modification by interception of
the sun's rays. SoiI temperature varia-
tions from season to season are some-
what dependent upon theangle of the sun's
rays to the soil surface, cloudiness, and
air temperature. The effect of the latter
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is muchmoreapparent in theupper layers
of the soii. It is generally believed that
the average temperature of the surface
soil is higherthan that ofthe air above it,
but the dãtaat East Lansingindicatethis to
be true only incases of littleor no cover'
The daily fluctuations of soil temperature
are generally less thanthose of air temp-
erature, and soil-temperature changes lag
behind atmospheric -temperature changes,
especially in the lower soil depths. D-aily

vaiiations are largely in the surface lay-
ers anddecrease withdepth, so that below
approximately 42 in. , the soil temperature
dõãs not readily reflect daily changes at
the surface. There is usually a lag in
soil temperature f ollowing seasona-I varia-
tions in the air temperatures. The maxi-
mum temperature of the lower horizons
is reached many days aJter the average
air temperature has passed the seasonal
maximum. The amount of these varia-
tions also descreases rapidtywithdepth,
and at a depth of 4 to 10 ft. most soils
are nearly constant in temperature (f?).

Although some minor differences in
the amount of heat absorbed by soils are
due directly to the color and conductivity
of the soil material, by far the most im-
portant differences result from varia-
tions in moisture content and organic
matter. In order to change the tem-
perature of soil, so much heat is re-
quired to change the temperature of
the water in it, that other differences
in specific heat are relatively insig-
nificant. Porous, weII-drained soils,
such as sandy soils or those witì well-
developed porespaces through which the
watermay pass rapidly, warm up earliest
in the spring; that is, they follow more
closely the changes in the average air
temperature. Soils with poorly de-
veloped structure such as massive clays
and clay loams, are frequently so moist
that they warm very slowly in the spring-
time (12).

SOIL-MOISTURE VARIATIONS

Soil - moisture determinations were
made in atl three watersheds at reg-
ular intervals.' The wooded watershed,
subject to 'much less change in moisture
content and being rather difficult of ac-
cess, was sampled at 2-week intervals

for soil moisture determinations, util-
izing the gravimetric method. This was
accomplished through use of a Veih-
meyer Tube for sampling at three depths,
0 tó 6 in. , 12 to 18 in. , and 30 to 36 in.
The samples were reduced to oven dry-
ness and the soil moisture percentages
were calculated. At the cultivated water-
sheds, hQwever, a much more intensive
study has been made of soil moisture
variations at different depths. Here,
daily determinations \Ã/ere made at B

a. m. of soil moisture and temperature
at different depths ranging to 60 in. Soil
moisture was determined by means of
the electrical resistance method (11). In
view of the fact that the electrical re-
sistance of plaster- of -paris moisture
units is affected by both moisture and

soil temperature, soil temperatures
were determined through use of copper-
constantan thermocouples and a portable
potentiometer catibrated in degrees
Fahrenheit. The electrical resistance
method is one of the most successful
vet devised for determination of soil
moisture in situ (9, 0.

INTERPRETATION OF FIGURES

Previous studies of soil temPera-
ture (10) have tended to utilize data as
to sþ conditions, cloudiness, etc., in
the interpretation of the temperature
data. However, in view of the fact that
pyrheliometric data, showing actual
ãmounts of solar heat received in the
area, are available, this information
will be used in interpretation of results.

Precipitation records are available
for the period of the life of the study
from bothareas of record In the graphic
presentation, actual daily precipitation
lor the watershed in question is plotted
above the temperature data. In Appendix
B daily amounts of precipitation at the
cultivated watersheds are tabulated with
each day's temperature recordfrom each
watershed so'as to provide a measure
of this climatic effect on temperature.

TEMPERATURE RECORDS

Temperature records are given in
tabular form in Appendix B for the period
194? through 1951. Similar records are



generally available for thg perlod of 1941
to date. In Appendix B, 'daily entries
show air-soil temperature relations for
1-Ín. depths at Watersheds A and B, and
the wooded watershed; 6-in. depths for
Watersheds A and B, and thC wooded
watershed; t2-, 18-, 42-, and 60-in.
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.lepths for Watershed B; alt in relation to
the mean airtemperature atthe cultivated
watersheds for that day. The mean air
temperature uras used as being most in-
dicative of average daily air tempera-
tures, and that of the cultivated water-
sheds v/as accepted as typical for all

TABI,E 1

SoIL-AIB IEI{FERATUnE EXTn$¡!ES, 1o¿?:5!

lfean ].lr A lt'B Iil Tll 6n ¡. 6n B 6il Tf l2,r A Ig{ .t æt A 60ll A
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L947 6 23 22
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2Lt3028
L7 28 29 28

w76'18

283033
25 28 33
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79 66
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Extrernes of por{.od, atJ_ depthsr L7-{'7

E:rt¡'enes of perlod, mean al¡r -3,-54
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temperatures under deciduous forest cover at



I

ili,,
t:.¿..
f:
f¡1
i;

watersheds after consultation with cli-
matologists of the U. S. Weather Bureau.
In addition, Appendix B shows, for each
day, the precipitation received at the
cultivated watersheds, and the amount of
insolation received, thereby clearly re-
lating the cooling effect of precipitation,
and the heating effect of solar radiation.

Temperature extremes, bV years, for
air and soil are summarized in Table 1.

These should be used with caution, as
they are undated values. Dates may be
obtained by consulting Appendix B.

DAILY THERMOGRAPHS

Daily thermographs have been pre -
pared, graphically presenting tempera-
ture fluctuations by 30-min. intervals for
24-hr. periods, at times of seasonal
change. Although temperature data from
the recording resistance thermometer
are available for depths of 1, 4, 10, 12,
!8, 27, 27, and 33 in. in Watershed A, 1

in. in Watershed B, and air temperature
at a point 3 in. above groundlevelbetween
the two watersheds, comparison by
thermograph was made only for air tem-
perature, and depths of 1, 12, 18, and
33 in.

The most noticeable attribute of the
daily thermographs is the relative con-
stancy of the temperatures found at the
1B- and 33-in. levels. Almost no hourly
variation of temperature was found at
these depths, and what little there was
occurred in the "dead hours" of pre-
dawn, when the heat stored in the soil
the previous day tended to dissipate it-
self to some extent. Temperatures at the
1- and 12-in. levels showed the hourly
effect of atmospheric temperatures and
insolation but, nonetheless, v/ere sur-
prisingly stable. Analysis of these tler-
mographs points to the conclusion that soil
temperature variations, at the lower
depths, are not so much the product of
hourly, or even daily, air temperatures.
but of accumulations of heat gradually
stored in the soil profile. Preliminary
plottings of thermal data, wherein soil
temperatures wêre piotted cumulatively
on an annual basis in comparison with
cumulative mean air temperatures and
insolation values, illustrate this very
clearly. The curve resulting from mean
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air temperature reflects Ure insolation
curve with remarkable accuracy, and
the soil temperature curves follow the
mean air curve almost exactly. In fact,
the only reason this curve was not used
as an illustration for this paper was the
lack of separation between the l-in. and
6-in. soil temperatures when plotted
cumulatively and the fact that thermal
curves for other depths were so close
as to be confusing.

INTERPRETATION OF CHARTS

During January of 1949 at cultivated
Watershed A, under meadow cover, the
1-in. depth showed the most stable tem-
perature; the B a. m. average reading
being 31.0 F. Watershed B had a slightly
higher average temperature under small
grain and stubble cover. The average
1-in. soil temperature here was 31.3 F.
The wooded watershed had the lowest
average temperaturefor the ¡;eriod: 30. 3
F. Mean air temperature for the periocl
was 28. 1 F.

Wooded-soil temperatures at the l-in.
depth were more variable than the corre-
sponding cultivated soil temperatures. On
days when snow covered the ground. a lag
of approximately one day between air and
soii temperature changes was noted.
However, on days with no sno'fl cover,
the lag could be measured in hours. It
was noted that the percentage of moisture
in the soil was consistently greater under
wooded cover than under cultivation.

On January 26, the wooded area had a
4-in. btanket of snow onthe surface and a
1-in. soil temperature of 30 F. Air
temperature took a slight drop, and very
slight rise, and then a sharp drop from
2B F. to 6 F. within 48 hr. One day after
the air reached this low temperature, the
wooded soil reached a Iow of 28 F.

An appreciation of the insulating effect
of snow upon soil temperature can be
gained by a comparison of the data for
January with that for late November and
December of the same year. In late
November, with B in. of snow cover, an
air temperature drop to 12 F. lowered
the woodedsoil temperatureto 32 F. atthe
1-in. Ievel, in aperiod of 3 days. Pre-
viously, an air low of 22 F. without snow
cover brought about a soil low temperature

{
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of 32 F. within one day. From a rather
constant lag of less than a day under
snow-free conditions, a change to a lag
of three days under snow cover was
noted.

The same Period under meadow cover
in Watershed A showed a low reading of
onty 33 F. , with a time lag of one daY.

The effect of snow was here minimized
by cover. However, soil moisture was
greater at the wooded watershed than at
Watershed A, where moisture conditions
were more favorable for heat transfer.
It must also be remembered that under
wooded cover' the tree stems deflect
and slow down air velocity, and mini-
mize snow btowing. On meadow, how-
ever, wind has futl play in moving and
drifting snow' and at times large areas
are blown almost compÌetely clear.

Watershed B during the same Period
showed an average 1-in. soil depth low
temperature of 31 F. This watershed
was under small grain stubble and meadow
cover. The soil temperature changes
were very erratic.

Average monthly temperature for the
watershedsfor Decemberwere: 31. 2 F. ,

wooded watershed; 32.2 F., Watershed
B; 33. 3 F. , Watershed A; and 31. 1 F. ,

mean air. The wooded watershed, with-
out snow cover, had the most variable
temperature, while Watershed A, under
a heavy meadow cover' showed the most
uniform temPerature.

A comParison of the 6-in. dePths
shows that for the period, of rapid temper-
ature drop, the soilsof the wooded water-
shed cooled much slower than those of the
two cultivatedwatersheds. Meadow cover
was next, with small grain showing rapid
response to a drop in air temperature.
The 6-in. low at the wooded watershedfor
themonth of December was 32 F. , thatfor
small grain was 32 F. , and for meadow
32 F. It is of interest to note that the
wooded-watershed temperature reacted
more sharply than the cultivated water-
sheds when snol was not Present.

On December 13, a drop in air temP-
erature to 16 F. brought a corresponding
drop in l-in. soil temperature to 23 F.
with a time lag of less than a day at the
wooded watershed. Small grain register-
ed 28 F. , while meadow recorded 31 F.
in response to this change.

On December 20, a rise in average
air temperature to a peak of 48 F. brought
a corresponding increase in 1-in. temp-
erature to 45 F. within one day at the
wooded watershed. SmaII grain cover
for the same period showed a lag of less
than a day with a Peak of 3? F. Meadow
cover recorded a peak of 3? F. with a iag
of a few hours.

Under small grain cover, for the first
6 mo. , temperatures were quite stable
fot the month of January, and generally
more etratic during February than in
either of the other two watersheds. The
modified cover conditions found there
caused a lag of from 1 to 3 days. There
was a le-g of 3 days in connection with the
air temperature droP to 6 F. in late
January. This change occasioned a drop
of 1 F. in soil temperature, bringing
the 1-in. soil temperature to 30 F. under
small grain cover. There was a snow
blanketat the time. Woodedcoverallowed
a 2 F. drop to 28 F., while meadow
cover permitted a 1 F. droP to 31 F.

After the disapPearance of snow at
the cultivated watersheds on February
11, a drop in air temPerature to 19 F.
brought a correspon'ding change in soil
temperature from 30 F. to 26 F. under
small grain cover. During this period
the wooded watershed showed no reaction
to the change in air temperature be-
cause of continued snow cover. Meadow
cover showed a reduction in soil tem-
perature of 2 F. to 29 F.

The period of March 1 to 20 was one
of winter air temperatures. The soil
temperature under the small, grain-
covered' watershed was most erratic,
while the..wooded watershed was the
most stable of the three for this period.

Watershed B, with smail grain cover,
on March 19, one day after the last snow
melt of the winter season, showed the
effect of the beginning of spring weather.
In two days the air temperature rose
from 22 F. to 52 F. The soil temPera-
ture at the l-in. depth rose from a low
of 29 F. to 31 F. the same day. There
were less radical changes in soil temp-
erature occasioned by air temperature
changes than at any time during summer
or autumn. A fa^ll inairtemperaturefrom
56 F. to 35 F. during this period produc-
ed a fall in the slowly rising soil temp-



.25

.50

.75
oo
.25
.50
.75

Comparison of mean daily air temperatures with I-
meadow cover at East Lansing,

and 6-in. soil temperatures under small grain and
Michigan, 1949.

Figure 3.



W
42

erature only after a period of three
days; that is, the peak for soil temP-
erature lagged three days behind the
peak for air temperature. The 6-in.
soit depth's reaction to the rise in late
March air temperature was a steady rise
instead of a series of rises, as was the
case at the l-in. depth. Ho'üever, the
temperature fall at the 6-in. layer only
Iagged one day behind the air tempera-
ture change, showing the effect of the
still cool layers below.

Meadow cover on Watershed A at the
one-in. depth, for the period March 19

to April 1, showed a rather steady in-
crease, with little fluctuation or response
to the rapid rise in air temperature. How-
ever, a drop in air temperature of 22 F.
over a period of two days occasioned a
drop of 6 F. at the 1-in. soil depth, and
this occurred after a time lag of 3 days.
The peak temperature for tlre period
lagged 3 days behind air temperature.

Under wooded cover during the same
period, the response of l-in. and 6-in.
depths to air change was more raPid
than under meadow. The Peak Period
under wooded cover was reachedSdays
earlier than under either meadow or
small grain cover. The peak tempera-
ture for both small grain and wooded
cover was 44 F. , whíIe the peak temp-
erature for meadow was 39 F. This
period marked the end of winter and
the beginning of spring. The tempera-
ture rise of the 6-in. layer in the forest
was more nearly coincidental with air
than similar depths under other covers.

On April 13, air temPerature began
a descent from a Peak of 59 F. In a
Z-day period, it dropped to 35 F. and
was followed one day later by the 1-in.
soil temperature, which fell to 34 F.
The bottom of the trough showed a one
day lag. This was under meadow cover.
Also under meadow cover, the 6-in. depth
showed a lag of two days and dropped to a
low of 38 F.

Under wooded cover, the 1-in. dePtl
showed a lag of two days in dropping from
a peak of 48 F. to a low of 34 F. 'The
6-in. depth showed aone day lag in begin-
ning its fall, and in reaching its low of
38 F.

Under smatl grain, the same time lag
was noticed. The lowest temperature at

the 1-in. layer was registered under
this cover, with wooded cover causing a

considerabty higher temperature. The
same pattern held for the 6-in. depth.

AII depths at Watershed B showed the

eff ects of the temperature drop. The
Iowest depth, 60 in. , registered its low-
est temperature of the year up to this
point. The 42-in. and 60-in. depths
had heretofore shown small reaction,
if &ny, to extremes in temPerature.
They had shown a steady decline in tem-
perature untii the latter part of March,
then a rapid, steadY rise.

The lowest recorded air temperature
for 1949 was 6 F. This occurred on Jan-
uary 30. The lowest recorded tempera-
ture for the 60-in. Iayer, 3? F. , occurred
during the period March 20 to March 2B'

The lowest recorded temperature for the
42-ín. depth was 34 F. This was reached
on March 26 and March 27.

The highest recorded air temperature,
84 F. , occurred on trulY 3. The high
temperature reading forthe 60-in. layer,
66 È., occurred August 19. The 42-in.
high of ?9 F. occurred on JuIY 30.

An analysis of the temperatures of the
42-in. and 60-in. soil depths leads to
the conclusion that soil temperatures at
these depths are not the obvious result
of daily temperature change but are the
result of seasonal accumulations or
losses of solar heat.

The next major change in air temP-
erature came about during the period
of May 5 to 10. Air temperature dropped
during this period from 78 F" to 44 F.
The L-in. wooded temperature dropped
from 5B F. to 45 F. within one daY.
Meadow temperatures f or the same period
dropped from a 1-in. temperature of 64

F. to 47 F. For the first time, the forest
temperature showed the eff ect of the
foliage in shielding the forest floor.
Under small grain, the peak tempera-
ture for the period was much higher,
70 F. , while the low was 48 F. This
illustrates the effect of cover in con-
trolling heat absorption and retention by
the soil in the spring. Soils under small
grain showed greater temperature ex-
tremes than either of the other stations.

Under wooded cover, the 6-in. layer
rose to 57 F. and dropPed to 50 F. ,

while meadow cover reached a peak of
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60 F. a¡rd a trough of 50 F. Under small
grain, meanwhile, the soil at 6 in. heated
to 6? F. , and cooled to 53 F. Thus, it is
seen, as the seasonbecameprogressively
warmer temperature peaks and troughs
became more extreme in inverse pro-
portion to the amount of cover. At the
60-in. depth, the five-day variation was
not apparent.

Inspection of the charts and data thus
far indicates that, with warmer weather,
one may e:ipect lower soil temperatures
under wooded cover tha¡ under cultivation,
showing the effect of the verdant growth
of foliagefound at thistime of year. Fur-
ther examination of the charts shows that
under small grain, during the period of
June 1 to 13, when soil moisture content
at the l-in. depth was 4.5 percent, the
soil reacted immediately to air tempera-
ture changes. However, wooöed cover,
with a higher moisture content and a
more dense cover, caused a time lag of
3 days for the same temperature change.
Under meadow cover the lag was one
day. Again, the soil moisture was high-
er than under small grain.

On June 13 to 1?, the area received
enoughprecipitation to bring soil moisture
content at the 1-in. depth under small
grain to a content of 8.5 percent. The
time lag for the moisture rise and the
corresponding drop in soil temperature
varied from 1 to 2 days. The same lag
was noted for the 6-in. depth. Under
wodded cover such time lags practically
disappeared towards the end of June.
However, the soil temperature under
this type of cover was still far below
that for the other two covers.

JuIy 3 had the highest peak air temp-
erature of 1949, 84 F. The 1949 temp-
eratures and dates for all soil depths
were as follows:

Woods Meadow Small Grain

Commencing in August, under wooded
cover, the differencesbetween air and soil
temperature tended to become less and
lag greater. This trend was very pro-
nounced in September when tin:e lags of
two days were frequent between peaks of
rising temperature and lags of one day
common between troughs in falling temp-
erature. After the middle of September,
these lags disappeared and -'esponses

were almost immediate. Soil moistureí
during this period was relatively stable,
within the range of. 4L/z to ? percent, In
October, rapidly falling air temperatures
fell below the more slowly falling soii
temperaturesat the 1-in. depth. This oc-
curred at the 6-in. wooded depth in mid-
August, two months previous to the re-
versal at the 1-in. depth.

Undermeadow cover, the lags intemp-
erature changes became less pronounced
about the middle of July.

In July, the soil temperature under
small grain showed rapid response to
air temperature changes, and continued
to vary until mid-November. In late July
the smaII grain was harvestedand meadow
cover (stubbte) remained. Under this
cover the fluctuations of soil temperature
were rnarked, and the extremes were

'nearly as great as those of air temp-
eratures.

SoiI temperature was higher than the
average air temperature on the following
dates:

SMAII
Wooded Grain
Cover Coverin.

1 Oct. 13, Nov. 15,
Mar. 20 Mar. 20

6 Sept. 19, July 6,
Mar. 20 Mar. 20

Meadow
Cover.

Nov. 13,
Mar. 20

Aug. 10,
Mar. 20

In.

1

The first below-freezing average air
temperature in the falL occurred during
the period November 10 to 26. This was
preceded by aweekrs falling temperature,
reaching a low of 33 F. Under grain
stubble a two day lag of soil temperature
was finally overcome and the soil temp-
erature dropped to within two degrees of
thelow airtemperature. This wasfollow-
ed by sharply rising air temperatures to'
59 F. Soil temperature responded very
slowlyand rose to 48 F. , wheretheagain-
falling air temperature carried it to 81

73 F.
Juiy

71 F.
Aug.

77 F.
JuIy 6

76 F.
JuIy 6

26

11

7B F.
July 5 and 26

81 F.
Juty 26

78 F. JuIy 26

?6 F. Juty 26

?9 F. JuIy 30

66 F. Aug. 19

t2

1B

42

60

ìi

ÉL
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F. on November 22. Wooded-soil temp-
erature for the same period showed less
fluctuation, but reached the 32 F. temp-
erature on the same day as the stubble
covered watershed. Meadow soil temp-
eratures were lhe most stable for this
period, and reached a iow of 32 F. at the
1-in. depth on December B.

The winter season under meadow cover
was a period of relative stabitity. The
lowest soil temperature was 31 F. , re-
corded on December 9, 13, 1'5, 16, and
1?, in response to air temperature drops
to 12 F. and 16 F. The 6-in. laYer re-
corded a December low of 32 F. on De-
cember 20 in response to the 16 F. air
low. Under woodedcover, the 1-in. layer
reached a low of 23 F. on December 14.

The low for the 6-in. layer was 32 F. on

December 16.
On December 14, the stubble covered

watershed's 1-in. layer reached a temp-
erature of 2B F. , while the 6-in. layer
had a temperature of 32 F. on December
16. The 12-in. layer at this watershed
recorded its lowest temperature on De-
cember 16, 33 F. ; while the l8-in. Iayer
reached, on December 20, a low of 34 F.
The 42-in. depth, meanwhile, registered
its low of 38 F. on December 28. The60-
in. layer's low of 42 F. was reached on
December 28.

SUMMARY

The most stable period for soil temp-
eratures was found to be tlle months of
January, February, and earlY March.
Meadow cover was most stable for this
period, while small grain was most sub-
ject to fluctuation. Falling air tempera-
tures during this period were usually ac-
companied by rains, which helped melt
the snow then present on the ground and,
in infiltrating, rapidly cooled the 1- and
6-in. Iayers.

Woodedtemperatures in late March and
early April were in a state of flux, re-
sponding rapidly to changes in air temp-
eratures. As soon as the IeaJ coverbe-
came dense enough to shade the ground,
the wooded soil temperatures began to
Iag behind the rising air temperatures.

Under small-grain cover during the
same period, temperature response was
slower thanunder wooded cover, and time

lags were greater because of the ad-
vanced development of the small -grain
crop. Æter this time, however, soil
temperatures followed air temperature
more closety than under any other cover.
Small-grain soil temperatures during
this time were slightly lower than air
temperatures.

Response to air-temperature change
was slowest for the period of late March
and early April under meadow cover.
Until eariy May, the soil temperature
response under meadow was slower tha¡r
under wooded cover. After this, soil
temperature more nearly followed air
temperature under meadow than under
timber.

Bouyoucos (2, 4) observed that heat
penetrated uncultivated soil more rapidly
than cultivated soil. It.was his conclusion
that sod-covered soil would be slowest
to warm up. The findings of the current
study completely substantiate his hypothe-
sis. A comparison of the charts for l-in.
depths wilt show a sharp rise in soil
temperatures of the wooded watershed
in late March. Smail grain cover gave

a slower temperature rise, while meadow
showed the slowest rise of the three.

The lowest average soil temperatures
under the various soil covers in the sum-
mer months were found at the wooded
watershed. Here, temperatures were
quite low untit mid-trúIy. The charts for
the L2-, 1B-, 42-, and 60-in. depths
also indicate that this period marks the
peak temperatures for these depths.
It should be borne in mind that trans-
piration has, by this time, removed
Iarge quantities of water from the soil,
so that the moisture content is near the
optimum for heat transfer. After July,
the differences between 1-in. soil temp-
eratures and air temperatures were
smaller. In September, the falling air
temperature and the slowiy falling soil
temperature were in equilibrium for the
first time since early April. This con-
dition was maintained during September
and October. In early November, the air
temperature, falling rapidly, f ell far be-
Iow the sóil temperature and until late
January, soil temperatures fluctuated
until a stateof equilibriumwas established
between the upper and lower depths. Tn

this area, under wooded cover, the ev-
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idence of local records points toapprox-
imately 30 F. as the normal winter soil
temperature, once it has been eposed to
cold air long enough to cool the lower
depths.

The situation in the 6-in. wooded soil
zone was essentially the same as the 1-in.
except for time lags. In mid-September,
the air temperature fell below the soil
temperature and the 6-in. Iayer reached
its winter equilibrium at approximately the
same time as the 1-in. layer. Theequili-
brium temperature was 31 F.

The 1-in. and 6-in. layers under small
grain showed the effects of cover in hold-
ing soil temperature to a slow rise in late
March. However, summer soil tempera-
tures under this cover were very high in
relation to the other two types of cover;
and after the grain was cut in late July,
soil temperatures at the L-in. level were
higher than the air temperatures. A con-
dition of pronounced soil temperature re-
sponse to air temperature existed until
mid-November, when the soil was cooled
rapidly at the 1-, 6-, and 12-in. depths
by a sharp drop in air temperature. Be-
cause of suddenchilling ofits less shallow
depths, this watershed reached its equi-
librium point of approximately 31 F. in
Iate December.

Meadow cover, consisting of alfalJa
and brome grass, was cut twice during
the summer of 1949. Cutting dates can
easily be located on the 1-in. and 6-in.
temperature charts. In May and August,
after the cutting of the meadow cover,
soil. temperatures rose sharply in relation
to air temperatures.

There have been many broad state-
ments made concerning the tempering
effect upon soil climate of vegetation. It
is generally conceded that a forest cover
has the greatest effect upon soil climate.
The studies at East Lansing indicate that
this statement is true in part. The effect
of a forest cover ,upon soil climate wiII
depend upon whether the trees are coni-
ferous or deciduous, their density, depth
of leaf mat, etc. The wooded watershed
under study, being a hardwood forest, ex-
erts itsgreatest influence uponsoil temp-
erature during tìe summer, when the
foliage tends to screen the soil surface
from solar heat. This inftuence is some-
what lessened by the decrease in soil
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moisture, through evapotranspiration, to
an optimtfm condition for heat transfer.

Under wooded conditions it was ob-
served that snow covers the ground for
Ionger intervals than is t}te case undgr
other vegetative cover, a¡d exerts its
influence more markedly in ameliorating
the effects of extremetemperature drops.

There is, of course, an exchangeof air
between the surface atmosphere and the
pore spaces of tle soil. As rain infil-
trates the ground, it occupies pore space
usually filled with air, thus forcing the
air out. As the soil dries, air replaces
the moisture. This is one methodby which
changes in soil temperature are encourag-
ed (1). However, the studies at East
Lansingindicate that a greater influencing
factor is solar heat. Any vegetal cover
tends to reduce thereceipt ofsolar heatin
proportion to tìe density of that cover.

. As the various covers were harvested,
small grainand meadow, there wasgreat-
er opportunity for solar heat to exert its
warming influence directly upon the soil,
and soil temperatures were much higher
in relation to air tlan at other times.

There exists no doubt as to the effect
exerted upon soil temperatures by soil
moisture, barometric pressure changes,
soil color and physical makeup. It is
the belief of the authors, however, that
the greatest factor in soil temperature is
the modification of thesevarious phenom-
ena by vegetative cover. The effect of
cover is more widespread than its solar-
shielding effect. Vegetai cover also
markedly influences each of the following:
1. Moisture content at diff erent soil
depths (19). 2. Porosity, permeability,
and thus aeration of tìe soil (10). 3. The
color of the soil and organic content (!!).
4. The length of time snow will remàin
on the soil surface (2).

Vegetation exerts then, not only a
direct influence upon soil temperature,
but also an indirect infiuence upon al-
most every other factor affecting soil
temperature changes and other hydrologic
factors.
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As pointed out by the authors, Bou-
youcos observed similar effects of grass
cover in his work many years ago. Algren(E) found temperatures under soãded
ground to be?. 6 F. lower than under bare
ground at a depth of 1 ft. in September.
At a depth of 16 ft. the diff erence was
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Discussion
CARL B. CRAIüFORD, Division of Build-
ing R es earch, Nationa! ties eãrch-Tõüñõt

th-is pafF-Tllustrates the value of co-
operation between two normally unre-
lated sciences. A great many of the
unanswered questions concerning soil
temperatures have been posed by agri-
culturalists and many problems have
been solved jointly by agriculturalists
and engineers.

In this discussion the writer can pre-
sent some data in support of the author's
conclusions. Part of this information has
been published by Legget and Crawford
(G). These observations have been ob-
tained from a general study of soil temp-
eratures being carried out at Ottawa, by
the Division of Building Research of the
National Research Council of Canada (F).

The coolingeffect insummer of grass-
cover is shown in Table A. Although it is
thought that grass also has a warming ef -
fect in winter, no comparisons are pos-

sible sincethe effectsare maskedby snow
cover.

TABLE A
MAXIMUM SOIL TEMPERATURES OC-
CURRING UNDER PAYEMENT AND

ADJACENT GRASS COVER

Year Depth Max. Temp. puringyear
ffi

ft. F.



SoiI Type

3. 6 F. Both Belotelkin (C) and Atkinson
and Bay (E) observedconsiderable differ-
ences in frost penetration between pas-
tures and forest covers.

The value of undisturbed snow in re-
ducing frost penetration was quite evi-
dent in the Ottawa work.

TABLE B
THE EFFECT OF UNDISTURBED SNOW-
COVER ON FROST PENETRATION IN

1950-51

Frost Penetration
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of this paper will be the authors' refer-
ence to the measurement of soil mois-
ture in situ using the electrical-re-
sistance method. These instruments
are an agricultural development which
seem to perform adequately their original
use which was to follow moisture changes
in relatively dry soils. Attempts by the
Division of Building Research to use the
electrical methods in soils of higher
water contents have not been successful.
Work is now going on in an effort to de-
vise a similar method which will give
satisfactory results.
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Table B shows the variation in maxi-
mum frost penetration in prepared test
pits with and witJrout snow-cover. The
Average sno'rv COVer fOr tJre winter was
about 1 ft.

In addition to the test-pit measure-
ments a record of frost depths in ex-
cavations has been kept by the Ottawa
Water Works Department for several
years. A study of these records re-
vealed that on the average the frost depth
was reduced about 2 ft. for each foot of
snow cover. This study has shown a
greater effect than that reported by
Atkinson and Bay (Þ) who found that snow
reduced frost penetration by an amount
equal to its depth.

Thompson (4) studied soil temperatures
at Winnipeg, Canada. He found the annual
average soil temperature to be 4.7 F.
warmer than the average air tempera-
ture. Part of this difference was attrib-
uted tothe insulatingeffect ofsnow cover.

In his theoretical studies Berggren (Ð)
estimated that the depth of frost penetra-
tion during a given time would be reduced
to about one sixth by 4 in. of fresh snow.
Many investigators have noticed this
marked effect of snow cover, but quite
naturally the degree of effect has been var-
iable dueto thevariety in snow properties.

Of particular interest to many readers



Appendix A

cRop HIsroRY, CULTIVATED WATERSHEDS, 194? THROUGH 1951

IYATERSIIBA A

Plowed.
Plowed f.c harzoned, oats
& alfalfa-öronre planted.
@ts harvested.

L9¿+'l

].9t+8

Alfalfa-brome cut.
ALfaLfa-l¡rone cut.

11949

Alfalfa-brone cub.
Alfalla-brono cut.

L950

5-23 llarrowedrplan'red corn.
@1 ,a/rrt" 19 Corn cult'i-vated.
"14 Corn cr¡ftivated.
8-6 gre seeded.
IW23 Com huslced;stocks Left in fleld.

Heariy gronfh of rye.
32-l+ Corn stocks choppéd in field.

].)fL

5-:¡- We 22n high plowed u¡dor.
5-2L Com planted.
6-l? to ?:L? Corn Cultfvatod

six tl¡es.
10-30 Com han¡ested.
'l-L? Se cover crop seeded.

4-'J,8

4-r9

8-1

6-L6
*L2

6-ro
7-20

4..L964et,
6-24 e.25
9-lJ.
10-5

II¡ATERSI{ED B

Plowed.
Dlsked & planted corn.
CuLti-r¡ated corn.
ÐrilIed rye in corn.
Han¡ested corn.

Plo¡pd 8c cuLti-packed.
Plar¡ted covn.
Cultivated. corn.
Corn cut for ensilage.
ISe drilled inccom

stubble.

Plowed.
Harroned; plar¡ted oats
8¡ alfalfa-broue.
@ts cub.
Oats harvested.

AlfaLfa-brpne cut.
Alfalfa-brone cut.
Alfatfa 6il to 8rr taII,
thin ¡¡rowbh.

ALfalfa-brorn cut.
Alfalfa-bro¡rp suü.

5-5
5-25
6-5 s;5-9
9-23
10-9

&43
lr-U

7-t5
6-10
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Appendix B

DAILY RECORD OF SOIL AND AIR TEMPERATURES, PRECIPITATION, AND INSOLATION, 194? TIIROUCII tg5t, BT' MONTIIS

JANUAry 191¡? fEBR¡rAru l.9l¿l

DÂtE: m@ERATUnES (%.) ¡ Tor¡t :Total DA!E: TF¡,fPERÂrunES (o1.) lÎotsl tTotel
:Ilsc1p.:rnso1.:¡l"*.soi1DepthsfnInchesstations.{I¡B¡&1{o:Pr6gÍp-¡I!so1.
; *;i trn.; :(ia¡¡g., 

, oi", 1ra'7 :1i'ar'6'7

.o2 100
r2l2
- 1ó3
r 263
I f'56

.o2 L33

.o2 r97

"0L ZlL3

-2'B_ 103

- zb9
-2ó8
- ìo<
- r92

.01 39

"01¡ 169
T II?r 258- 9.?
- 328

.01 ?3L
- 29r
.o2 26
.o2 r79
. ry?

r 339
- ?72
- 378

33 37 lro
33 36 ù0
33 37 l¡0
32 36 39
T3 36 39

33 36 3932 36 l¡o
32 36 39
33 36 39
32 37 l¡0

32 36 3932 36 39
31 35 38
32 36 39
32 36 39

32 36 39
32 36 39
32 36 39
33 36 39
32 35 38

32 35 38
32f 38
32 37 39
32 36 38
3r 3t 38

31 35 38
3L 35 38
32 35 38

32 32 32 32
32 32 32 3?
3L 32 32 32
11æ323È30 30 32 32

30 29 31 32
þ30JL3L
30 30 31 31
þ31313À
31n3131
30þ3131
303c3131
29 30 31 30
31 31 3L 3r.
32 3L 31 32

32 32 31 32
32 3L 31 32
3t 31 32 3r
31 29 32 32
29 28 3f, 30

29 28 31 30
29 28 fr 30
28283030
29 28 30 30
29 29 3r. n
?'303L3o
28 ?9 31 ?9
28 29 3L 29

223232n
æ 3r. 32 30
29313]þ
!23029n
6292829

13 29 28 29
829?929
8282928

18 28 30 28
2230æ28
23 29 29 28
2629n29
32 29 29 29
lo 30 3t 30
32323130
2b3232n
26 32 31 30
2031n3l
L32929n
15 27 27 29

L7 28 27 29
1E 27 26 28
16 26 25 28
27 29 28 28
28 29 29 29

26 ?9 30 29
æ282929
20 27 29 29

1
2

)+

5

6
7

q

10

11
T2
r.3
rl.
r<

1ó
L7
18
t9
20

?).
22
23
2lr
z5

26
2?
28
z9
30
31

rù-79
l8 .tú nl¡3 .ez 69
b3 - rl¡8¡¡3 I L77

b3-55l¡3 - 2)tl¡3 T 112
¡¡3 .01 1tr
L3-62
b? - 3l¡bz - 190lûr26
\z .08 3l¡1 - It?
l¡1 .o1 ó8
l¡o I a59
l¿ - L73
bz - 189
l¿1 .l¡5 29

39 I ].óL
l¡0 - 1.82
l¡o - 96l¡o r 33l¡1 'r 75

l¡1 .0L 1.91
lro .0L It9
Lo - II9
l¡o .67 r7
Lo 1.09 3r.
39 .a3 ]J'8

39
38

38
38

9
38
38
âq

38

fi
38
38
38
37

36
36
37
38
37

36
37
37
36
37

37
37
36
36
37
36

32 3b
1Ò tt

32 33
n 3¡¿

32 33

32 3ù32 3l¡
32 33
32 33
51 t)

32 3333 3t+

3 33'
32 33

32 33
3r. 33
32 33
32 33
32 33

3Ì 32
32 333f, 33
3r. 3232 33

32 33
32 33j[ 32
32 32
3? 33
31 n

3L
31
jlr
3f 33
31 33

32 3!32 3¿¡

32 3lr
31 3l¡
31 3l¡

3L 3l¡32 3b
31 lt
32
32

31
3L 3l¡
31 3L
31 3L
32 3f+

30 3l¡29 36?9 33
3r. 33
32 32

)¿ ))
32 3331 3lt
32 33
32 33
32 33

3À
3r-
3128 3229 31

832
3032
30 32
30 32
30 32

þ32
þ3230 32

32
3&

3L28 3028 3!28 3L29 32

æ3127 3027. rL
28 'r31.28 32

28 3?
30 323tI
31 TL
3L. 32
3f, 3r

30 29
31 303r. rr
31 æ
3L 29

31 3L
32 .A
31 31
31 30
31 31

32 3r.
32 31
31 31
32 32
TT

31 3f,
30 3029 29
29 30
3? 32

28 27
29 27
30 28
JL 31
32 32

32 32
32 22
3L 3r
32 32
32 32
31 32

I r.1
2 2l!
317l+ r¡5t3
6æ
728
823
9æ

10 26

11 33
)2 20
13 30
ll¡ 38
t, 3b

16 26
L7 30
18 33
t9 37
20 30

2L 13
22 11
23 26
2b 38
25 38

26 b0
2? l¿l¡
28 30
29 26
30 28
31 25

Note: l{eaJx aL¡ te¡peratu¡e,Ls average daiÌf ¡u:(ln:n æd ni¡l¡ûu t€q)elatures.
Âlf. other t€rperatures irre as of 8:oo A.M. Station lt is locåted l¡ CuLt¿vated
l,Jatsrshed B¡ St¿tion B is l¡ Cu].tivated Uat€rshed Â, a¡¡d St¿tion lI 1s in the
lrooded. Letersù\ed.
nTn i¡dlcates a trace, or æout too sm]1 1'or reasurerent.
BLak q)aces j-ncricat€ i¡conplete record for thaù dry üd station.

Not€: Ì!a¡ alr ter@eraturo 1s average dal.]Y na)dm ed ¡Ût¡i!l!! tæ4Flatu¡es.
AlL othe.r te,rçeratues a¡e as of 6:00 A.M. Stat'io! A ls Locat€d 1¡ G\:ltlvetèd
I{atersbeã B¡ Station B ls l-:1 cr¡ltlvated ¡'Iater6hêd Âr aûl Statlo! }J l-s I'B the
I,¡ooded l'at€rshed.
nTn i¡dicêt€s a t?ac6r or amut too snall fc reesueænt.
glank spaces indlcate incoq)let€ recød for tbat dry å¡3d stetioa.

ct¡ts



I
I

I,ÍARCH ].9I¡?

CJ¡
È9

¡¡an 191¡7

: tÐt¡I ¡ Tot's1
mMmnÄnnEs (or.') : Totå1 :Total DAIE: mMPe.[fnRÈs cr.)

Soi]. Depth ln Inches Station8 Â, B, & y.statlons & ¡f. Pæcip.:IßoL. ' u"* So11 Ðepths in næhes statio¡s Âr B, & lll. :t ld""¡ SoiL Depths in Inchesre& . ùou FPv¡r! ¡u ¡¡Þusù eEv¡v'E Ãt u, s {' . l!n.ì :ll¡ng.l

, F,ln¡.:lnB ¡ fttl{: órrÂ. órB: órri,I:12ttA¡. 1U"Ar l¿znÂ: éOtt't :

P¡sclp.t IDsoL
(In") :(leg.)

.o2 ly¿

.97 rt?
- 5r8
.æ6

2.57 97

-72
- 287
- 200
- ?2?

"35 96

3l¡ 37
35 37
3l¡ 37
33 36
3l¡ 36

3l¡ 37
3l¡ 36
,¡ 36
33 36
3L 36

3l¡ 36 .L1 3l¿

3l¡ 36 .ol¡ 88
37 37 - 2TL
36 36 - 5r8
3ó 37 .03 369

36 37 .oó 282
37 38 .09 \32
38 38 .32 287
38 38 .t9 ù3o
39 39 .31¡ f91

9z L8 b5 50 I+2 38 b3 38 3l¡
36 38 35 l¡a 39 3l¡ lP 39 38
3l¡ 3l¡ 32 3l¡ 35 32 37 37 37
l¡À l¡8 Lùlt 35 39 35 37 37 36
lt2 37 35 3? 37 33 39 38 38

36 36 3l¡ 38 3? 3¡¡ 39 38 38
)Ê l-15 lP 3l¡ 39 36 37 37 37
l¡o lß bz 39 I!2 l¿ 38 l¡1 lro

38 l¡L b3 36 l¡o 38 38 39 39
3l¡ 37 ú 3l¡ 38 37 38 39 l¡o

29 30 3r þ 30 3L 3L 30 11 3l¡ 37j? tl 3r -þ ¡r 31 3l- 3L 3 - 3l¿ 37

38 30 ¡r ¡o 30 31 31 30 30 3l¡ 36 '2t
iá tt tf 30 31 31 31 31 2? 3l¡ 3? r
t á, 2g âg 30 30 3L 31 31 3¡r 37 r

38 38 - 52o
39 39 - 1?l-
38 38 - 2]-7

39 39 .r2 522
39 39 - dto

l¡o h0 - 527
bz l¡o .o3 b23
l¡f l¡O - 62
bl l¡o .o5 25lt
l¡1 l¡o .?3 273

38 b5 LI 32 38 36 36 37 37
t$ 39 38 3? 39 37 36 39 39
5¡l 5l- L8 tr2 b5 b2 38 l¡1 39
itt Ll L6 b5 b7 l¡ó l¡Ì¡ l¡ó l¡3
irl BB Ití l¡i¡ l¡ó l¡l¡ l¡l¿ lú b¡

5o l¡1 Ùo l¡o l¡3 l¡1 b2 I¡l¡ l¡It
lro l¿7 b6 L6 l¡? b6 l¡6 Ll b5
lr3 52 l¡S 3? lú l¡l¿ Iû l¡3 l¡3
re h Ló l!5 I$ l¿l¡ l¡l¡ l¡l¡ hll
ss óo 5? 5e fi 5L I!9 lr9 l¿6

bz 32 32 29 32 31 31 31 32
36 33 32 31 32 32 31 32 32
36 32 31 30 32 31 31 32 3?
l¡o 32 31 30 32 31 31 31 32
tg l¡ó l¡3 l¡3 3l¡ 32 35 32 32

l¡6 3? 35 l¡l¿ 3l¡ 32 l¿o 32 32
38 38 37 35 33 32 37 32 32
l¡o 32 32 35 32 32 36 32 32
l¡3 ld¡ I¿2 38 35 33 * 32 32
,L38]63831¿33?83232

L
2
I

l¡

6
7

9
10

11
L2
13
il¡
ú
16
r7
18
to
20

2L
22
23
?I}
?9

26
27
28

'Q
3o
3L

182
27b
332
328
279

19¡¿
237
361
20?
b35

l¡¡0
356
f0lr
?Jû
2&

3llo
2.1¡o

lß2
l¡l¡
359

L53
299
207

32
295

)95
5L3
2U.
2r9
532
tto

.03

':'

:

?h 26 28 28 28 8 31 2' 31 35 38

& àg 29 28 30 29 31 3L 32 39 3?

ztt ,i zi 28 2a 29 31 29 3t 35 38

ái ái zi 29 zs 2e 31 28 æ 3b 38

,6 õi ri zi zB 2e 3r ze 31 35 æ

3? 29 30 31 29 30 3] 29 30 3l¡ 37
áltóþb3o303L30313538
2)t âa 2g 29 29 æ 9 29 3t 3l¡ 37

&àa3o2ezö3030aB3o3L37
21 àg JL 29 29 31 31 29 3] 3b 37

26 29 29 29 30 30 3L 31 32 35 38 f
àt,t zç 30 29 29 3L tr 31 35 37 I
25 ,i 28 ¿9 28 28 31 29 31 3l¡ 37

;s ,à ù 30 28 z8 31 29 31 3l¡ 37

tt t ir to 30 31 31 30 3L 3l¿ 37

32 31 3L 30 31 30 30 3r ¡l 3L 37 'ot
3t' Ã tl ¡o st 3r æ 31 3? 3L 37

ú¿ tt lt 31 3 tt 1z 3I 11 3l¡ 37 "2))
[o lt tz þ 32 lz n 32 32 35 37 "*
àt' tz iz ¡o 32 lz ¡o 32 32 35 3? "ol¡

2L 32 31 Ð 32 31 30 ?1 ?1 3b 37 r
?)t t, 3i N 32 31 30 31 31 3¡¡ 37

,S 3I Zz 30 31 32 P 31 31 3l! 37 '01tó 1l¿ tz ¡o 32 3? 30 32 32 35 37 .12
ái ta tt -p 32 32 30 32 32 3l¡ 3?

,t t, tt ¡o 32 32 30 32 32 3L 37 "o1

1
2
3
b
I
ó
7
I
9

lo

t]'
w
13
il¡
t5

16
a7
r8
10
20

21

22
1)
2L
25

26
27
28
oa

30
JL

Note: ¡{eæ air teq>eratue ls ave¡ago daiþ naxiro æd rini¡tu ten¡Þratur€s'
-Allothertæ-lperatuesæeas-ofu:tx.¡¡.¡t.st¿tionAislocâtedinCultivated

üatersfred B¡ Station B ls 1r1 Cultivated !üatershed À, a¡d Station 1l is 1n the

llæded Watershed.
nTt l-¡dicates a trace, or åuount too sIÉ1I for ¡neæureneat'
Blank spaces in<ücate iacouplete record for that da¡¡ and süation'

Noie: l,tea¡ air tenlEratu¡€ is aærage daily naximn ed nd-rrj'nu ten¡rratues"- 
All other te-lperatrrres ar€ æ of 8:oo Â.M. station A is Iæatad ln cuftiveted
iJa&rshed B, 

-station 
B is in cdtivated l.Ietershed A, æd statlon lf is in tbe

ltroodad !'atershed.
dÎr iiadlcates a trece, or eout too sna:Ll- for reæur€rent'
Blank spaces i¡dicat€'i-r¡cô4)1ete record for t'lrat day ad statiorl'

r;Ìii.;';'- : I



l,lÁI L9l¿7
JIINE 19!¿7

DÂTE: lElPm.afl,RIS (%.)

Not€: Uea alr terperature is average dâllJr nÐdm)tn snd rúnû.nu[ t€ßperatu¡es.
A.LL other te¡Ferstur€s are as of 8:00 A.ìL StatloD Â 1s locet€d l_lr 6\:ltlvet€d
Wat€rshed B, Statj-on B Ls 1n ú\rftlmted lfatershed Â, and Statl.on I{ 1s l¡ the
'!{ooded lfatershed.
nTn i¡dlcates a trace, or æut too sral1 for neasu¡:ereuto
BLenk spaces i¡öcate incolrplet€ record for thet day eBd st¿tion

Q'
]-97
68L
597
l¡ll
3b5
236
L57
6¿-
58b

t26
¡l¡
296
LZ)t
!+9

65L
267
67
5t3
639

67t
6l¡5
6]'5
2&
516

5l¡8
l¡85
@¡
l¡Zo
578

5t 53 5b 5\ 93 fi 5z 50 l¡s .665z 5? 53 5\ 53 53 53 50 l¡S .2r57 58 56 5t! 5I 53 51 9o l¡857 l¡9 5t 5t 5I 5? 52 t¿9 !858 56 55 55 5b 5t¿ 53 I¿9 t+?

62 ts 6 59 56 58 SS þ l¡S .ts63 56 62 óo 56 @ 5T tl ¡¡B .?o
? 58 62 6ir. 5? 61 58 Sz b9 ¿33ó8t765&576260SzL9

71 6L 68 67 6 65 61 53 l!9

q6167é6ó167635950.2!
60 5t! 6r éo s7 61 ó1 1E çt5.8 tt! 59 59 56 éo 6 lo 9t .t3595659ó157¿r Ø56Szoo1
55 5z 55 57 55 56 58 55 52

ó1 5? 58 5e 55 57 56 55 5z5e 9+ 58 5e 55 5? 5? l5 Sz62 5) 59 60 59 5? 56 t5 sz629r660S5S95aS55z63 53 62 6t 55 59 58 55 53

6) 55 6r. óù 55 6 59 55 536 56 óit 59 57 6r- 61 56 lZ63 56 63 6r. 5? 63 62 57 ll6r. 57 63 61 57 6l¡ 63 56 93 r67 58 65 63 58 q ó:r S? ll .31

6t 59 65 63 58 6l+ I 58 5\6t ó1 65 6U 59 65 63 5S stt67 62 67 65 6 6? ól¡ 58 5l¡70 d¡ 70 67 62 69 69 5? 537?ór71686rØ6?(o5t

t5957
,5052
35073
b565r
5éf 62

6716ó
76!72867ó8
9687710 ?9 79

1r.66
12 5z 7t1362v],^
rÀ 5t+ 5715 5l+ 5t

16 56 69
t758&
18 59 7t19 59 7l¡20 60 73

?l d¡ 72?? 67 €ù
23 ó8 6?
Ðr 63 6l¡
25 68 7b

26 69 68
27 7L 67
28 75 7029 75 ?tt
30 7t 82
n

DÂæ: ïEMP[L0.TUnES (o¡,.) : Tota] :Tot¡l
; l{6 i"""rp.ti*õ.
, aurl¡.A:IñB:y!¡ :(Ia.) l(fang.)

llot€r I{es¡ d-r t.rq)eratue is average aa:{y nædaun æd ¡rini¡r:n teq)eaatures.
lll otåer terrp€ratures æ as of 8:00 A.ll. süatLoD A 1s Loca:tea:¡ crrltlvate
lfa¿ershed B, Stat!.on B is i¡ Ctrltivåted l.¡atershed ¡.r. ad Ststion l¡ is l.r¡ ttr6
I{ooded l{eta]lrbod.
ttr l¡dl.cates a tlace, or anou¡t too snaal for reaaurenont.
Blaak epaces i¡dl-cate l¡co¡ryLete record for that dÂy ard atatloD.

ltZ l¡o 1.21 1ó3l¡3 bz .ol¡ 206l¡l¡ tt2 - 380b5 I+3 .ol ù6l¡¡ L2 r L62

1 5¡¡ 56 5\ I!? 5t L9 t¡s b9 tll
? 5! 53 5) l¡s 5z 5o l¡9 lo b9
2 5? tI l¡8 U6 l¡8 t¡ö b7 lO l¡itt lr 9o L9 l¡s 9o So l¡B lo lo5 ttÛ 5z L9 l+? l¡8 l¡C l¡B t Z li

" q !o \? l¡ó b5 I¿5 l¡6 lú l¡ó tú
I 35 l¡o f¿2 \z Ip l¡l¡ l¡ó l¡3 ßI *' 3.j 37 38 38 l¡o l¡3 ¡.i ú9 28 53 l¡¿¡ 36 39 l¡t l¡1 3S t].10 l¿ö l¡3 l¡o 38 39 l+r trz h Ir2

b5 b3 .r9 390bt l¡3 - 25Lb5 lû - 262l¡3 l¡3 - 63
¡3 I¡3 - 630

l¡3 l+3 - 623lt2 l¿2 - 513b3 b2 1.31¡ 3ztItí L3 .o3 l¡éol¡6 l¡l¡ .33 l¡óO

.l¿ó l¡t - lreo
.l¡? Ir5 .31 l¡60¡¡8 \5 .o? l¡60
b7 lrl¡ .o9 b6l¡8 b5 .oz 538

It9 ùó .72 3l¡3l¡9 l¡6 - 623l¡9 1¡6 .59 20¡¡
50 ,¿7 .o2 285
50 \7 .23 218

50 Ii .vz 529!8 b7 I 281
þ' l¡8 .33 ?85o l¡8 .29 r?5
50 [8 .03 I!33
b9 l¡8 - 592

lù l¡i¡ b5.l¡8 l¡8 l$
5z 52 b950Sttul¡9 50 b9

53 56 5?52 5b 5\52 9It 53'5ttu9253tu9t
?J5)ó153fr53525b5351¿, 59 óo 5b 50 52 53 53 t, ïz2? 5.e 62 58 55 57 56 5I¿ 55 St,4 * ót 55 5z 9s ss sz ítt stt25 52 tr 5z 50 53 5b 53 9L 5b

?9 5J 6) 5? 5z 56 55 5z 5U 53?!**5350535b52s2t,?gþq*e525353535352æþ91îlßl¡eíoç¿frtr
4!q59b2t+?t¿75oþfuW30. 56 óù tu 98 ,L 52 So ,ó 

'ri

l¡3 l¡3 l¡l¿ l¡3 \369 57 l$ 52 5ró1 56 5ó 5b 535z 5t l¡8 St 5tóo 52 l¡8 5t 55

76 63 56 éo 5?56 5L 5? 59 stt56565255*
7A óo tr .58 5ô5955n9/45t

r.1 5b1266
13 591¡ ¡¡6
L5 

'e1ó ó¡r
t7 5b18 

'819 60
?o 5z

gtl
C¡¡



JULT l9l¡? Â¡nûsÎ 19h7

DA!E: 1B.ÍPERÂÎURES (o¡'.) : tot"r :got"r: rrecip.ilæol.
: * : L¡,1,: ilB: td1l: ó¡'A: ór!9 ¡ 6r.,r. L2r¿- I8trjl: Þfl: óofÀ. \¡¡¡'l -\F5',/

t Preclp. :rnsol.
: Air: (r"".) :(rang.;

Î5}fåRAfit¡ES (o¡.) ¡ Tota]. .:totaL

l¡78
Loo
L3l¡
b63
lù8

Í8
307
93
323
557

,*z
b2b
b75
l¡31
386

l¿52
l+79
t$3
276
Ltó

380
\37
5n
35t
zu

93b
ól¿
233
2l¡0
36
677

:
.:3

.31¿

i
I

.06

T
.o7
.TL

.3

.86

.0L

.59

"30.95
.06
.02

r 5g 70 6 63 67 65 63 68 68 61 6
2 70 72 68 6 ó8 66 65 6 68 6l¡ &
3 76 73 69 6l¡ 69 68 65 69 68 6l¿ óL
l¡ 78 86 79 5T 7b 72 62 z? 69 ól¡ 50
5 go 8l¡ 80 & 75 7,! 6t 72 To 65 6r.

6 A2 83 8o 6[ 76 75 63 7b 72 65 6t7 80 79 79 6l¡ 76 76 6l¡ 75 73 65 61B ?o 70 70 6? 72 rr 6 73 73 66 6r.
9 æ 70 69 69 69 68 68 70 7I 66 6r

Ic 71 6 66 7o 67 67 68 69,16 6 62

55 .û 556
56 - 571+
55 - 600
59 .zz 37lt
59 .83 35]-

57 - 2b2
57 - 650
57 - 62lt
57 - 3t$
t7 - 963

67 63 70 68
65 60 67 67
6-a596óéó
6259éóé6
6t ó1 65 65

65 63 67 66
67 61 6é, 65
6l¿ 6 ól¡ 6t
6¿¡ 6 66 65
69 62 66 6t

73667069éó
7365727066
75 6l¡ 73 72 6
76 65 ?l¿ 72 6
71+ 67 7L 73 66

?r 68 71 7r 67
71 69 71 7L 67
76 68 7L 7? 67
76 65 75 73 67
?5 69 ?L 73 67

75 ?o 75 7b 68
7\ 69 ?tr 7U 68
73 69 7b 73 68
75 ?r 75 ?l+ 68
77 7x 7t ?l¡ 69

72 69 73 73 6il
70 67 70 71 68
72 67 71 7L 68
69 67 70 70 6B
69 67 70 69 68
69 69 ó8 67

62
62
6?
62
62

63
63
63
63
63

6¡¡
dl
6l¿
6l+
6t

6l¡
6l¡
65
óL
6b
6¡¡

72
?3
79
75
73

70
7A
l)
76
75

t>
7U

75
77

72
69
72
7C
(U

69

t! .c8 4, u 76 7e ?e 6627-¡fwòoä1i62)o - 4ff l? B2 BO BO 6158 .o5 308 ;í s? sz 6. 6358 "2Ir 273 rt 70 ?r ?z 68

t2 "16 2L?_ 1ó 68 73 ?z ?o5Õ - >Jz 1a 7g 72 72 705e .?9 2?l iå ét éb Bà às
Ze- .91 ?9\ Le 83 81 80 6259 .27 3?6 zô Aó s2 go 6s

te .13 v! 21 77 ?s ?7 ?ozr- - \y 22 ?6 75 ?tr 6?,: - >*>- 23 80 75 ?L 69
2v^ - 2!? z)t Bz ?6 76 TL>Y - >(r 25 7e 79 79 70

,? :- ?9t 26 6e ?2 ?r. &352 .77 \?o z? 6ð 6e 6e 6e
9-5]2287?72?ióB27 - ,J? 29 70 7o 69 6859 I 33L rÀ ?tt 70 ó9 óUa-5e8'!àS7o6i

6
6L
60
60
ø
ol
óL
6r.
61
6T

61
6í
62
62
62

63
OJ
63
6¡¡
63

63
62
62
62
6]-

6L
62
63
63
63
63

676
676
70 67
7t 69
69 68

69 ó8
69 68
?r 7067 69
6l¡ 65

ô¿¡ O>
6r. 63
ó1 63
63 6)
69 65

67 66
69 68
69 ó8
69 68
7r 69
70 69

6t
6
62
63
63

6l¡
6¿¡

65
62
6
60
t9
<A

5e
6
62
63
63

65
63
67
Iõ
67
67
69
ô5
ó1

ÞJ
óo
61
62
63

65
68
70
ó8
70
69

6676706371
6l¡ 70 67 59 67
l,669æ5865
67 7o 6l¡ 59 6
7? 57 66 ór. 65

6968666267
66 7b 70 60 6U
65 69 67 58 6l¿

68706ó60&
69 69 67 62 67

ó86661¡6067
?26661¡&6
7b 82 72 62 72
7b 76 72 6l¡ 72
70 ?? 72 6li 7I

73 7L 70 ói¡ 70
72 75 Tr 6l¡ 7069 71 69 66 ?r
59 60 62 98 6t
6 57 58 96 6r.

98ó86ßd¡
566à615b606 66 611 55 ó1
66 67 6l¡ 58 63
70 63 62 & 6l¡

72 69 66 62 67
TlJ 73 7L 65 70
72 82 79 63 7t
79 75 7r 69
78 79 71, 7267 76 Ta 7r

1
2

l¡

6
7
ö
9

10

IT
L2
'r.3
1l¡
L'
1ó
I7
r.8
t9
æ

2!
22
23
d+
29

27
28
to
30
3r

Not€: Mean air tenperature is. arerage daqy n¿xinn¡r æd ni¡inun terq)eratul€s.
.A.lf. other te¡q)eratures are as of 8:00 A.M. station A is loceted ln cìrltivated
Ì,ratershèd B, Stêtion ts is in úrrltivated llaiershed .{, a¡d Station g is i:l the
tfooded ltat€rshed.
tlt indicates a trace, or &þut too snËl-L .for ne¿suemat.
IJLank speces indLcate incorpLete record for tÌ¡at day æd statj-on.

Note: l{ean aj¡ t€npe"ab¡re is ¿ve?a3e daily n2i.itì!î an(ì ni¡iÌt¡n ten¡Þretu¡es.
-q]-1 other te¡peratules are as ot 6:C0 il.li. Station À is located in cultivated
L'atershed B, .qt:tion 3 is in Cu].ti.rateô ijatershed A, and Siation I.f is in the
Itooded 1¡atershed.
rÎtr indicates ?. trâce, or a¡lount too snâ.ll for neasulenent"
Elank spaces indica'"e incompLete reco¡d for that ia¡' æd statlon.

q



SEHIEI'ÍEEA 191¡? oCÎOBER 19h7

3 rþt¿1 :Tots]-
DÂ18: rBæER{TUnES (o¡..) ,To* . Tóta1.

: Uca¡ - SoiL Dêpbbs in fnchea Stau.ons A, B, sd I,¡. 
-:Plôcip. 

: fnsoI.
: .Àir : (r-n./ : (¡,aDg.) : ilêa¡ . Soi-L Dcptirs in fnches Stations A, B, a¡td I,I. ---l Precip.:InsoLr

3 *¡tnl 
,t.tn')'(¡"a¡C')

lÙ'rPnAruRES (oF.)

l¡02
265
3].2
283
348

313
291+
2æ
301
329

26
236
267
288
237

26;.
2l¡o

332
201

188
æ9
262
?f6
r32

13¡¡
13ó
109

?n
28
l¡l¡
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FETTRUAnY 191¡8

1

JÆiu-q-rg 191¡8

¡ soil DeptÀs ln Incheè @ Frecl!.¡ Inscl.
: (1n.) :(I'aDs.)

¡Jt
3*
a*¡-*
¡ 7I.9

t 177.3
s 1L6.7
z 7O.7: ó3.ó
¿ L98"ó

¿ !¿e.7
: 88.7
. 125.3
z â.2
. 83.9

. 721.5
: ld¡.ó
¿ 231.7
¡ Li¡1.8
: 2l.Co1

: X¡l¡.?
¡ 189oo
¿ 26!o2
z !?2.7
z 2b9.o

¡ 183oó
s 1J¿ó.0
¿ 262e6
. 206.9
z 297ù
:21¡ìo8

DAÎE: IEtfPERAfiInEs (of.) t Tot t t Tot¿
I ¡æar . Soil Depths.iD. Incbes Stations A¡ B¡ & i¡-. : ksclp.: Iæo1.
: Atr : : (rn.) :(¡æc.)

- 203.8
- 235cO
.03 197"7
.01¡ 223.b
- 262¿6

- 229.9
r t35.5
- 325.7
- 320"9_ 26r.7

"07 99.r
- 272.0

.3ó ó9.8

.01¡ 211-oI
2L3.6

iu.rDrATuP.Es (oT.)Ð.{fE: 3 Total ¡ ?otåL
: lleæ
- Al.r

32 36 39
3t 35 39
31 35 38
3r. 35 38
3t 3tt 38

31 35 38
3r. 35 38
3t 35 38
30 3L 37
30 3l¡ 3?

30 3L 38
30 3¡r 37
30 3l¿ 37
3I tt 37
31 3l¡ 37

182531
2222631
3 ll¡ 25 31
L13263r
5 10 2? 3r.

6ù273L
722273r
8 ll¡ 26 3I
96253L

1082b31

31 i+ 37 - 259.2
3L 3b 37 - 25I.!+
32 3h 37 - 2L9"?
3t 3l¡ 37 - il¡3.1
3rÐ36-219.6
29 33 36 2,1¡8.1
29 33 36 - fug"z
28 3ù 36 - 282.5
þ 3¡ 37 I 279c?
3\ 3L 37 .01 121.0

3L 3y 36 - 27b.2
31 33 36 .88 89.5
31 3l¡ 37 .33 óL.?

I 191"1

29 29
29 29
29 28
29 29
29 29

29 29
298
29 29
29 28
?9 ?7

29 27
29 28
tQ to
29 3029þ
29 3029 3t29 31
n3129 29

29 25
29 25
29 25
29 29
30 3t

29 3t29 3129 31
29

7?
32
32
)¿
32

32
3?
32
32
32

32
32
32
32
?t

n
32
32
32
32

32
32
)¿
32
32

32
3L
32

28
27
27
28
28

?8
28
28
27
25

26
27
28
30
3o

?9
3L
31
3r
27

23
23
23
28
31

31
31
32

25
26
26
27
,7

27
27
27
25
?5

26
27
2?
28
tA

28
?8
28
29

?b
22
22
27
28

3o
29
T
29

lrLB29î
)2 23 26 3113 27 27 31ll¡ 20 30 3215 20 30 32

r.ó 38 30 3117 39 32 3218 37 32 32t9 32 32 30?OX+283o

^ 
r.3 2\ 3022 17 2:\ 3023 26 2b 29

2b l¡0 30 3L25 38 32 32

26 39 32 3r27 33 32 3L
?8 36 32 3229 28
Ð
31

lz 2Q ¿ 32:32¿ fu: 32t 332 35: 33¡ 3lr¡ 38: l¡2¡ .822.25 ¿ 32¿ 32¿ 3t+z 3?¿ 33¿ 35¿ 33: 3l¡¡ 38: lr2i f3: 28 ¿ 322 32¿ 332 32¿ 33.35, ¡J¡ Li ¡ei túi :lr¡ 30 ¡ 322 322 33.32t ZS¿ 351. B;3tri iéi Ël .æ5z 29 z 32: 32t 33¿ 322 3j¿ 35r 11:. Stt i :0i úi -:

6: zlt z 322 32:,33¿.32: 33t 35t 33¿ fu¡ 38¡ l¡t¡ -!t 2lt t 32¿ 32:33.32t 332 35¿ 33¿ 3t¿: 3g¡ l¡f: ¿8: 32 : 3?z 3?z 33¿ 32z 332 35. ¡!.:L, 33; ù1; -?, ?? r 3Lz 32¿ 332 322,33¿ 35:33:31r. :2, lri -lO:18 ¿ 3L:322 32t 32:3j¿ 3l¿. ll, I,t; ii; É; -
\t 22.3I.32:3C:32¿ ?3t 332 332 3b:3?: l¡t¡ oOt
?r 39 t 32¿ 32:3Oz 32t 33.33: 3t¿:31¡¡ 38: l¡I: --
\?, t9 z )!:32¿ -s2:32¿ 332 332 332 33, :2. l¡oi -1l¡: 9.:rz 322 32¿ 32t 33:33:3t¡. 3l¡,:2, úoi15: 1ó z 3r¿ 322 3]-¿ 3?¿ 33¿ 32: :U, 3l¡i ¡ii l.oi r
J!: r8 ¿ 3L¿ 322 30¿ 32t 33¿ 3?: 3l¡:31¡:3?: l¡o: -11, 7 t 30z 3?t 292 32z 33 ¡ 31: 33:33: j?: l¡O:i8: 2 t þ:32¿ 28:32¿ 33:30:33: ¡3:32. ûoi I19: f3;z 29¿ 32¿ 28:31¡ 33¿ þz 332 332 i?z bo¿ I?O2 2Q z 30:322 28:31:33..302 32:33:3?: ì¡O: -
2lz 22: æ:312 28:3t: 33: 3oz 32:.32:3ó: l¡O: oo222: 6 z 30z 3lz 28:3t:32: gz 32¿ 33t 36: Z9z2)z -3 : 26: JIz 272 3o¿ 32¿ p¿ 32¿ 33. 36, 1g, -2L¿ 2 ¿ 26¿ 3!: 2e,. 29. 3?: 3o: 3r, ll¿ 3Oi lSi .or?52 ro t 2?z 3!z 26¿ ?9:322 N¿ 3t¿ 32. t6r 3ia -:

26; tl¡ z 28_¿ 3!.26:.9¿ 32z 29:31:32¿ 36¿ 392 I?!, 9 z 28: 3Iz 26¿ ?9-¿ 3?z 292 3ez 32l. SOr ligi -2ti: 10 t 262 JL: 26¿ ?82 32t 292 3O¿ 3Zz 362 192 -29a Ll z 26¿ 3l¿ 262 282 32z 29¿ 29¿ 32 ¡ ¡0,39¡ r39, 6 z 26¿ 32¿ ?6: 28¿ 32¿ 29¿ z9¿ 3ii lSi lgi :
31¡ 7 t 25:3Lz 252 28:32:29¿ 29¿ 3Zz 3O¿ 3i)t

Not€r l.fean alr tøperature ls ã"re¡age dajÀv ¡la:C!¡tt¡t and td¡fuum tenPeratu¡es.
4.11 other t€q)e"etilrês.æe as of 8:0O.å.1{. Stêtion A is located 1n Cutivatæd
l{at€rshed B, StatLoa B 18 tn Cutivated Ûetelshed Àr e¡d Stetion 9l is ln tàe
I{ooded Wat€rshsd.
nÎr 1adtcates a trace, .æ æomt too.self for ææuremn¿.
BLaDk sPaces i¡dlcat€ i¡colp1et€ rscold for tbat day and statlon.

ctl
-ì

No¿e: I'feal¡ air teEperature is ã¡elage daity DË¡wl ei dñ{ñth t@perêtu¡eso
.rùL other te4reratures are as of 8:oo a.u. sta:t1on !, is r.ocatãd i¡ curilvated
batershed_B, StatioD B is i¡¡ Cultivated l¡atersbed tr¡ and Ststlon !l 1s i¡ tbe
l,¡oúded ¡,ratersheC.
rTù ùadicat€s a t¡ace, or aEoÌr¡t tco sn¿l_]. for D€srcDt.
Blank spaces inClcate iaconplete reco¡C for tåat dqy and, ststloB.
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JIDY 191¡8 AUGUST 191¡8

DÂE: IEMPER{IWES (oF.) t Tot"r : Tot"].I preclp.: Insol.I ¡e"ll, SolL D€Pt'hs in Inchss Stations Â, B, &W. , íll"t"'t iÏ. '--rË; i;", ; .::"
: Mea¡. Soif. Þpths ,¡ Inches Statl.ons .á.' B, & I{. I pre.tp.. fnsol...'.
; ¡¡r: (Þ.):(IÉ¡s.)

DATE3 mæEÂrûREs (%.)
Tot&L ¡ lotsL

- 1J97.2

- ,t-tl'o
\ ?3?.3

.01 1?0.0
- 567"6

- l¡88.o
- l¡07"?
r 388"3
- 506.5
- 332.7

.81¡ 279.7
- 362.8
- 289.8
' l¿81¡.6

- l¡3I.1

T l¡l¡2.9
- 388"ó
' 35L.2
- ù¡2.1
- 502.3

- l¡79.1
- L¡l¡.8
- 385"!
- l!22.2
- l+5r.6

- 330.1¿
- 3¡9.8
- 3l¡6¡,8- br3"e
T 313.7
- l¡1ó"0

67 62
68 62
66 62
r,ó63
f.ó63
(ro63
&63
éó63
69q
65 62

66 62
65 62
É,ó63
65 63
65 63

65 63
65 62
65 62
65 62
65 62

65 63
65 63
65 62
6 ólr
6t 63

66 63
6? d¡
67 63
68 d¡
69 ól¡
68 ó¡¿

70
69
69
69
ó8

ó8
ó8
ó8
67
67

ó8
ó8
69
68
68

67
ó8
ó8
68
67

69
69
69
TI
7?

73
73
?3
7l¡
75
?2

d¡ 706l¡69
6? 69
6? 69
ó1 66

éo 69
óo ó8
óo ó8
éo 67
6r_ 67

63 69
63 ó8
62 ó8
ór. 67
61 67

ór. 68
61 ó8
63 69
62 ó8
ó1 67

ó1 ó8
63Ø
ól+ 7065 7367 7b

67 7l!ó8 75ó8 7568 7566 ?5ó¡¡ 7r

69 67
ó8éó
69éó
ó8 óó
6d¿
70 óó
67 ól¿

67 6¡+

6dr
67 65

69 66
69 67
ó8 óó
oo Þ5ó8 67

70 70ó8 67
69 68
69 68
&67
67 67
69 69
7L 7T
73 72
?b 73

75 7b
78 78
76 75
75 ?l¡
7b 7370 69

62
óo
OU

60
>t

55
59
58
56
60

62
OJ
éo
OJ

59

óo
6
62
60
6
6
62
d¡
66
?0

69
7O
70
ó8
6lr
óo

ó8
67
67
6
Ò5

70
6l¡
65
6
6
6
68
óó
65
69

t)
?o
70
7r
ó8

&
7I
76
77
75

78
85
79
?5
T
7A

ó8 7róó ?068 726ù ó8
éo 67

62 75
67 6?
é6ó8
6ó 69
72 69

I

b
5

ó
7
8
9

lo

2I?26
22 76 69
?3 ?8 73
ù8277
25 8l¡ 75

26 83 ?827 8l¡ 8l¡
28 83 78
29 78 76
n6773
31 63 7r

b9t.2
535.8
62? 

"7
578.b
383"o

l¡99"0
b58.0
ild¡.9
lß2"3
555.2

.dr

"13

f

':'
.Lt

.88

.t3

.o:

.o2

.08

57
>t
57
57

57
57
58
58
58

>0
59
&
óo
60

óo66
6r
60

ót
ó1
ó1
ó1
d

61
ó1
ó1
&
63
62

éÉ.2.9
308.0
567.8
532.9
lû2.o

39+.5
l+92"6
bo?.7
l¡80.2
395.2

2L9.r
2l¡l¡.1¡
18r-.2
5r2.3
373.9

523.8
l¡11¡.5
.l¡99.1
l+?8.o
i¿83.ó
586.ìl

65 ór. 65 6 6?
d¡ óO 69 65 ó1
67 ól¡ 67 6 ó1
ó8 6l¡ 69 67 ó1
70 65 Tr 69 6?

TL ól¡ TL 69 62
69 6l¿ TL 69 62
6? 62 69 69 63
67óf,106963
68 6¿¡ ?t 69 63

70 d¡ 72 70 6¡¡

?2 69 73 ?r óL
70 65 7b 72 65
6? 63 ?o 7t 65
6É63697065
ó8fó7t7065
68 & 71 70 6l¡
ó8 6t ?r ?o 6[
69 ól¡ ?t 70 65
67 65 70 ?o 65

69 65 71 70 65
70 66 72 Tr 66
69 65 7L 70 65
€É62676865
67 6b 67 ó8 65

ó8 65 ó8 68 65
67 6¡¡ 69 69 65
67 63 ó8 68 ólr
6663óóóó61¡
72óó737166ó865707!6

ól¡
&
ó8
69
7t

72
72
69
7L
76

81
86
7u
70
ó8

72
7o
70
7L
70

72
73
?o6
67

69
?o
68
&
75

58
58
62
67
65

6
6l¡
ó0
ó:.
63

6t
67
6¡¡
6?
59

63
6l¿
66
63
6?

6
67
63
6
6
ól¡
6l¡
62
62
6
65

ó¡l
63
69
7o
7z

73
70
67
72
7b

75
7?
TI
67
6
70
ó8
69
7\
69

?0
72
69
o5
ó8

7L
69
69
ó8
75
ó8

1éOd¡
2686¡¡
37970l¡ ?8 TI
57873
6727b
?6?9
8ó8?o
972æf,o 79 81

1r 80 8l¡
12 78 87
13æ75
ll¡ 6 ?0
t5 6' ó8

16 ?7 ?l¿
r?78Ø
1{l 7b 72t9 73 75
20 7b 73

2r ?t4 73
22 7b 76
23 62 69
?n656É
25 70 69

26 76 73
27 7t+ ?2
28 ?O 7t
29 73 67
æ7b79
317069

11 TI 70wó87o
13 d¡ 70
r¡665
L5 ó8 69

16 ó8 7b17 73 Tr
1870?].
19 ó8 73æ67ó8

Note: Mean air taperature is average dei\y lsxlE¡n a¡d ni¡i:øua ten¡nratures.
Al]. ot¡rer tenEEratEes ae æ of 8:OO Â.!1. Statlon ¡, Ls læated in cultivated
lÍat€lshed B¡ Station I is in Cr¡-Ltivat¿d l,Iatershed A, and Statlon l{ is ln the
Ifooded ÌJat€rsbedo
tTr inùicates a trace, or a@unt too sna]-} for reærerento
Bla¡k spaces i¡èicate i-nco4ì-etæ record for tbet dey and station.

Not€¡ ldaaÊ air ta4eratue 1s averege dai\¡ naxfm ad nlni¡u terq>eratures.

^â1,-1. 
otùer teu¡leraturee æ æ of 8:0O Â.il. St'atLon A is loceted j¡ Cultieted

lfatergh¡d Br statLæ B i8 l¡ cl¡j.tiEted lJatershed Â, æd statl-o¡ w 1s in ths
lfoodôd l{atærshed.
¡1r lûdLcet€s e tlecer or anount too sEÂ![ for neaswrent.
BLs¡¡k s¡nces ùldLcete l¡couplet€ record for tlxat day æd statlono

' :,:.:-':!:;: 4€;¡'Þ. 4€.



i
gr €= i=r ¿:: r¡- ç=a

CCTOBER L9l¡8SEPTnTBER L9l¡8

TUPEEATI¡RES (OF.) : rott t totat
StatioDs A, B, & I.¡. : Feclp.' ürsoI.i tP, sor.r IþPùb€ i.D I¡ches

: Toter : Totel

229.8
?l¡.1

35r.L
27L.lt
2&.5

!¡8.2
b6.2

ll¡6.8
2b9.6
309.o

'L'7r.63.0
9.9

tn"3
273.8

56.2
79"7

238.8
129"9
267.6

r7r.6
131¡.9
11.ì,.1

63.7
205.9

222"9
203.?

, 181¡.?
20L.9
L77..5
13oS

6 65 d¡ 55 62 61 59 62 62 61 6L .otl¡8 58 58 \9 6r ór. 55 63 63 62 ó1l¡8 5b 55 Iú 5l+ 5? 5t! 56 59 62 ó]l¡9 57 5I lû 5r+ fi 5b 55 58 ó1 ót
5z 55 5L l¡E 5b 53 5l! 55 58 ót óL

l+9 53 5I l¡9 53 t3 5l¡ 55 57 éo óL
5o 55 5L 52 55 5h 9¿ 56 t? óo ó1 .26l¡8 53 53 l¡9 53 5z 56 5\ 56 6 6r .o550 5z 9z b9 n 5L 53 5z 5U 59 óol¡8 tI 5o l¡E tr 50 5z 52 5b 59 6
l¡ó b9 l¡8 fu 50 l!9 5z 5t 5,t 59 6 olob8 51 5? i¡8 5o 50 5z 5o 5z 59 6 .o1b5 l9 b9 l!9 50 5o fu 5L 53 57 59 "o1L6 5o b9' l¿6 lt9 l¡9 5t 5t 53 58 &!8 þ l$ b9 l¡9 50 .52 5? 59

55501J9505l.li525658
38b7t$!8b95052565Sr
3l¡ l¡l¡ b3 L6 l¡ó lÉ 5z 5? 583e l¡6 46 b6 !6 Iú 50 t5 5? .ol¡l¡0 \5 \z l¡ll b5 b5 l9 lró l¡9 59 5?

l¡l+ bT l$ !¡ l$ \5 l¡9 It7 l¡8 5l+ 57l¡l¡ ItS lß L3 I!9 llt b9 l¡ó to Sb 5?5r LB b7 l¡9 l¡8 L8 50 l¡8 U9 5L 56 .o3l¡8 5o l¡8 b9 l¡8 l¡8 5o l¡8 50 5b 56l¡l¡ 53 50 ù3 l¡9 l¡B ¡¡9 b9 51 5:l+ 56

5z 53 50 b6 b9 tú 50 bg to 
'l 

565l+ l¡9 l¡6 l¡6 l¡9 I¿? 5o þ 52 S,! 569z 53 5t r¡6 5o L8 I ,[e 5r 53 555z 50 )t? l¡6 l¡8 t¿7 5t b9 5t ,3 555b l¿8 l+7 lú l¡9 l¡8 5t 50 5L 53 555b 52 5t 56 51 50 5z 5t 5L 53 55 .08

I
2
t
l¡
5

ó
7
I
9

10

u
12
1?
tl,

t5

1ó
T7
r.û
t9
20

2L
22
ta
d+
25

26
27
28
to
N
?l

290.1
279.9
379.9
l¡:¡.0âñÉ

2].o.2
r95.3
2?2.6
b27.5
36?.r

323.3
399"1+
367"3
3n.7
72.5

3?3.9
267.7
r99.5
29L.1
92.O

fpó8ó8566766ól¡ó8Toó8&
7t 70 70 ór. 69 ó8 62 @ 69 ó8 ób
?0 72 72 62 70 ó8 63 69 69 67 d¡?b 69 69 ó1 69 óu 63 ?o ?o 6? 6t¡
7b 72 7? 62 7t @ 63 TL 70 6? d¡

76 76 75 óó 73 7t 65 72 Tr 67 6L 
"o5?U 7l! 73 6 ?l 70 65 7I 70 67 6L -6 ?o 69 d¿ 7o 69 ól¡ 70 ?o 67 ól¡ 
"936261é66f 62f;ó6?69696?61¡óo 6¡¡ ól¡ 57 65 65 ó1 6? ó8 6? 6l¿ 
"oB

6ó1óO586362ó0656?6?dr
?l! d¡ 6l¡ 62 65 d¡ 62 ó6 67 óó ól¿7.o 67 68 6¡¡ 67 67 ól¡ 67 67 6 63& 63 65 5? ól¡ 6¡1 62 65 6 65 oz
58 63 63 58 63 ól¡ ó1. 65 66 67 d¡ 

"23
?0 63 6? 58 ó3 6? @ ól¡ 66 67 6573 æ. 62 ó1. d¡ d¡ 62 65 65 65 637b 6 ó¡¡ 65 óô 65 ól¡ 6 65 65 63 I78 ó8 6 65 6? 67 65 ó8 66 6l¡ 6365 72 69 66 69 69 67 69 67 & 63 .o5

5865&586f,d¡63666?6563
55 62 62 f¡ 62 ó1 60 63 6t 6 ó3
5b 57 98 5b 59 59 53 ó1 63 a* 625b 58 58 55 59 59 58 59 62 63 62
56 5? 58 5z 57 g? 57 t8 ó1 63 62

58 ó1 60 52 58 57 5? 58 ó1 6? @,58 65 62 5L 59 5? 56 59 ót 62 62éo 6[ ó1 9z óo 58 56 6 61 62 6263 6 58 55 óo 58 57 ó1 6? 62 62 .r562 62 6 59 62 6 59 62 62 62 6L 
"11¡

L
2
I
l¡
5

6
7
I
9

10

11
w
13
r¡
t5

L6
L7
18
19
20

2L
22
1)
2ll
25

26
2?
28
29
30
31

ìlote: lifee¡ air tenperatrre Ls aærage daiþ naximrn a¡d nj¡rl_r¡n te4nratruesr
ÂL1 otÀer tempe¡etutÞs ar€ âs of 8:O0 À.ü. StatLo! ¡. is Located in Cultlv¿tod
'rfatÆrshed B, Station B l.s in Cultivated I.¡atershed ¡,, and SratloB lf is in t¡le
Itlooded Watershed.
r1n indlcates a trace, or aount too sne:L]. for neas¡reDe!.t.
Blank speces i¡dicate incotplet€ record, fo! that da¡¡ add station

- 178.3
- 327"bI 170.0
- 115.0
- 298"8

38r..8
3l¡9.8
283.5
L70"1¡
]Jr"8

Notê¡ Uea¡ alr te4)sratu¡ê l-s averagg dafþ narirutut a¡td Ìri¡l_lslln telp€ratures.
Â11 othe¡ te4)eratu¡es a¡e as of 8¡OO Â.ìf. Statiø Å is 1ocated i.n Cultivated
llate¡shed 8, Stêtion B is iE Cìúti?et€d l{aterehed ¡., ed Sbati.on I,i is ià tùe
I,Iæd€d Uat€rehed.
nlt 1¡dlcates a ùrace, or arcuat too smlf. for reastrenent.
EtIæk spæo6 lldl.catê i¡coÌrpLeùe lecord for iåat dåV ênd statlo!.

OJ
F



Nolm{BER 19¡18 DECEMBER 191¡8

lE¡,{PERArures (%.) : Totel :Total DAIE: IU.ÍPERA'fURES (o¡'.) lotaL : lotsJ.
hêc1p.: Insol.
(In.) :(!æC.)' Mea¿ SoiL Deptlxs in Î¡cbes StetioDs Â, Br & Ì¡.: .¡-: - 3

¡ u: liÀ r lnB : Ln!.i : 6rå : óùB : óW : 12rA: L8'l: l¿2tÂ: óonÂ:

: ¡æ* . Soi]. D€ptt¡ in Inches Statiom A, B, & ¡{. :
, Áit,

Precip.: Insol.
(In.) :(Iane.)

_ Itó"5
- r32"b
- 125"6
- 130.8

.L? 7.6

_ 66.2
- rr?.9
- 55.9
- 90..1¿
T 22.6

- LlO.l¡

"to 20"L
T 1ó.2
.a- 68"7
.ó8 0.5

.o9 r.r.8.3t 33.2
- 82.2

.o5 IO2.2.o9 6r.2

.06 90.9
- 63.0_ r2t.5
- 91"8
T 161¡.1¡

- Lt9.8
T æ.O
.28 96.9
.58 3"2
- 139.1
- 181¡.]"

l¡9
I!9
l¡8
!8
I,A

It?
l¡8
'lt7

It?
l¡ó

b6
!ó
l¡6
l¡ó
l¡6

b5
4'
Ll¡
l¡l¡
b5

l¡l¡
l¡¡
l¡l¡
l¡3
b5

b5
l¡l¡
l¡3
b3
l¡3
l¡3

35 37 l¡r 37 39 l¡6
3l¡ 35 Lo 36 38 \5
35 35 L0 35 37 L5
37 37 lO 37 38 Ll
37 37 I+z 37 39 IQ

37 38 I!2 38 l¡o l¡l¡
ú 36 l¡o 37 39 l+l¡

3L 35 l¡o 35 3ð l¡3
3b 35 37 35 37 l¿3

33 3l¡ þ 3l¡ 36 l¡3

30 3l¡ 3l¡
36 32 33
b] 37 35l¡6 l¡0 38l¡l¡ 38 37

36 3t 36
33 37 3627 33 3328 32 3322 31 32

32 33 37 33 39 b2
32 33 37 33 35 lp
32 33 37 33 35 bz
33 33 3ô 3t! 35 b2
33 33 3? 33 35 tp

33 33 37 33 35 l¡1
33 33 35 33 3ì¡ l¿o

32 33 3L 33 3l¿ l¡o
32 33 35 33 3b l¡0
33 33 39 33 3l¡ l¡r-

32 33 36 33 3l¡ )¿o

32 33 3l¡ 33 3l¡ 39
3? 33 33 33 3l¿ l¡o
32 33 32 33 3tt 39
33 33 32 33 35 [o

32 32 32 33 3l¡ 39
30 31 32 32 33 39
þ 31 3r. 31 33 39
32 3Ì 3r. 3? 33 38
32 32 31 32 33 39
32 32 31 32 33 38

37
3l¡þ
38
bz

39
36
35
32
3o

a,
at
2,)

3L

32þn
to

3l¡
9
3ox
26

27
27
27
2E
28
29

31
31
1)
33
32

33
)4
)4
2a

)¿

32
3l
32
31
þ
3O
?9
30
31
32
2'

29 3r
38 3L
32 3t28 3?
32 32

36 322b 3222æ
26 31
ta 1t

36 32
?8 3122 32?2 3113 30

wa
25 28
32 30
30 3217 3218 32

1
2
3
l¡
5

6
7
A

9
10

!-
L2
13
i¡
15

1ó

18
t9
æ

2t
?2
23
2b
25

26
27

29
30
3X

:
.r.8
.5o

':'

"1?

..5

.02

.03

.26

.70

.01

.03

':'

i

r.13.3
87 "55.5
96.7
31.1¡

l¡.6
218.3
l-:52"lt
l¡7.ó

108.7

\+9.5
22.]+
75.7
73.9

139"1

ILl¿.?
180.2
158.8

1"7
26.7

35.9
18"7
8.1

56.6
t]9.7

93.9
\6.5
37.3l$.2
32.5

52 53 5b
53 5z 5b
53 5b 55lt7 l¡8 It9
53 53 5t1

53 53 5t1
5z 53 

't+51 53 slt
b5 50 5Ll¡8 S2 9l!

l¡ó 5L 53l+5 52 5b
b5 51 53lù 50 53
L3 b9 5z

l¡¡ 9o 53l¡l¿ l¡9 52l¡l¡ b9 5tl¡l¡ l¡8 9z
b5 l¡8 5t

l¡b l¿8 5t
h3 ¡t8 ,L
Ip L8 5t
ll1 l¡8 tl
\6 l¡7 5o

l¡1 lt7 5o
\2 lt7 50
l¡1 b7 50
lr0 l¡6 L9
39 l+S I¿9

5550tu5352535z 50 5z 5r 5z 525Lþ52515252fl 50 50 l¡8 56 l¡9
lL t3 53 5b 5b 53

5r 5z 5z 5z 5t+ 53
b7 b7 l¡8 l¡8 52 59
l¿3 l¡l¡ l¡¡ b5 5o b6
l¿? b6 L3 l¡ó 50 l¡¡
bs \5 \5 Ló 50 b6

!3 l¡3 l¡f, l¡3 b9 l¡3
ù1 l¡3 ll1 IP b8 b2
\z l¡l¡ l+3 L3 l¡9 l¡3
b3 l¡o l¿3 l¡3 b6 b2
ì¡l¡ Iß b2 l¡3 lt7 l¡1

b5 ,¡¡o l¡3 Iß \5 b2
le lr¿ l¿2 b3 l¡8 i¡]'
l¡3 bz bz b2 l¡6 l¡1
l¡L \6 l¡3 bl¿ L8 l¡3
Lf l¡l¿ lP L3 l¡8 l¡3

l¡1 l¡3 bz i{3 \7 lÊ
b]. l¡3 l¿1 I¿z b6 i¡l
39 l¡o 39 l¡1 1!5 lro
39 lO 39 l¡o 1+5 39
36 l¡0 37 38 l¡l+ 38

l¡l¡ l¿l¡ l¡1 l¿2 l+5 l¿0

39 l!2 lr0 lr1 \5 Lt1

38 l¡o 39 l¡o ùL ì¡o
36 38 37 38 .l¡3 38
3l¿ 36 36 37 l¡1 3?

L5255
25253
35?52
b5ASz
5 6L ítl
6 l,+ 50
7 b6 l¡?
I !2 l¡l¡
950¡ùL0 l¿o l¡L

It l¡0 !1
t2 l¡0 l¿
r.3 36 b2
1l¿ 36 ¡¡l¡
15 \z l¡7

16 l¡8 b5
L7 IE LO
18 b6 l¡i¡
19 I!? l¡l¡
20 l+1 !¿o

?) lro l¡0
22 36 l+o

23$38
2L 32 38
25 39 35

26 b6 I$
27 35 3828 3l¡ 3829 32 37
9 3l¡ 3¡¡
3[

Note: lfean aj-r ter,Pera¿ute is average dailry rËxijFm and niniru t€rqÞrâtìrres.
Alf othe¡ terQeratures æe as of 8:OO f..V. Station .$, is Læated in Cultlvated
l¡at€rshdd B, Statlon I 1s i¡ Cultivated !'Iatershed A¡ and Station tI is i¡ tbe
tfoo¡ìed }tâtershed.
nlt inöcate-s a tracer or æunt too snaLl- for neasr¡renent.
gì.alk spaces l¡rücate incot!.oletê record for that day Ðd statioD.

Noter ìfee af.r telçerature is eErage daily naxl-nun ålld ¡(ilri¡ rn tenPeratures.
.Alf otùrer terp€ratu¡es âre as of 8:00 Å.1,f. Station Â ls Located in Cultivated
l{atersbed B, St¿tlon B is j.n C\ltLvated }¡etershed Âr and Station }J is in the
û-æded l¡atershed.
¡tr lnöcates a tracer or âmou¡rt tæ snall for neæure¡ento
3lank spæes iûdicaie incoEPlête æcord for l,hat day and statioû.
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