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Figure 2.1 View looking southwest from center of observation line
at north side of site. Photograph taken in mid-August
Land is laid out in mile-square fields, with a farmstead on many

of these "country blocks." There was one farmqtead with its cluster
of bulldmgs and trees, about 1300 meters northwest of the gas source.
2.3 Soil. ' ' -

. The site'was in a .h_ayfie_ld on O'Neill loam, upland phase.1 This
s0il has a black, to'p soil »bout 25 cm thick. It is loose and friable,
and with profuse grass roots forms a tough sod. Orgamc matter

content was determlned to be 4 percent. The top scil is underlam by a- o

brown subsoﬂ about 20 cm tluck Both these layers have good water-
holdmcr capac1ty F‘rom a 45-cm depth to 60 cm, thero is a.light brown |
layer of compacted soil. Soil particles are plate-like and horlzontal,_.
and this layer is very d1ff1cu1t to cut into from above However ‘a
‘small clod of this matemal may ea$ily be crumoled by lateral com-
pression.' Through this compacted layef, few frass roots penetrote.



There are decayed roots, up to 1 cm dlameter of shrubs whlch once

. grew here and which d1d pbnetrate this 1ayer to the Sand below o .

Below the compacted layer, from a 60-cm depth to at least a '

- 120-cm depth, the soil is a IOQse, cpa_rse sand w1th_ much gravel.

Water held here is only very slowly available to the graSs, because - -
few roots penetrate to the sand and Wéter‘- movement ﬁpward through
the sand and the compacted layer is extremely slow |

Bulk densities of the soil were determined on 10 July, 16 July,

6 August, and 29 Auo'ust near the Texas A&M instrumentation location.

The best values, in grams of dry soil material per cubic centimeter of
the natural soil, are given in Table 2.1,

Table 2.1. Values of bulk density

DEPTH . BULK DENSITY
(em) o _ (gm/cms)
0 -10 ' N 1.05
10-20 | 1.15
20-30 o .25
30-40 | o - 1.34
40-50 1.35
50-60 - o 1.36
60-70 : . : 1.41
T0-80 ' : - 1.47
80-90 . . . : 1.54
90-100 _ ' 1.60

2.4 Vegetation

The wild hay was cut dn 28 June. Through July and August, the
field was dominated by the brown stubble 5 to 6 ¢cm hlgh with some

sparse stubble’ up to 20 cm high. After a ram the field had a greemsh' -
' .'brown anpearance for a day or two. 'I'I'u‘; was due to a Qhort fme

" green grass comlng up, and to the greening of some species of brown—

ish grass that was still ahve. Growth of the vegetatlon as a whole

. was shght and the amount of dead and hvmg planto stalnchr“’!r up
 remained fau'ly co_nstant. In late August, scattcred, small, green
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shrubs bemme more conSpmuous These shruos attamed a I1e1ght of
_ approumately 18 centlmeters e

Lhere wore a rew small pr1ckly pears in the f1e1d ’I‘here was

' surrcely any litter of plant materlal lying loose on top of the soil. Dr 1ed_ |

and weathered cakes of cow dunor Were spread ahout rather evunly, about

one per three square meters

2.5 Albedo :
Measurements of albedo on 10-11 July; 24-25-26 July; and 8-9

August sh(_)w that the albedo is lowe_st at solar noon, and greater near

sunrise and sunset. Average values for those days are given in
Table 2.2. -

Table 2.2. Values of albedo

TIME (CST) - ALBEDO
0605 | 0.331
0705 & 1805 | | .254
0805 & 1705 o 212
0905 & 1605 - .203
1005 & 1505 | - .180
1105 & 1405 | ' .187
1205 & 1305 - - | 0.184

Tne albedo varies somewhat with solar angle, cloudmess mo1sture

on the grass, and changes in the vegetation with time.
2.6 General Weather

Precipitation was measured daily from 29 June through 28 August
Maximum and minimum instrument shelter témperatures Wwere meas- _
ured from 10 July’ onward. These data-are given in, Table 2.3. On'_-most_
of the days fhat precipitafidh'occql red, one or mo re huge thaﬁdérStorms |
were visible from- the site. - These were accompamed by many cloud—to-

' ‘)‘round hghtnmg {lashes. No lwhtmnfr Strﬂces near the qxte were ob-

-erved although elect rrcal mterference somctlmes halted the use of the .

thermoelectmr' temperature measuring system The only hail storm _

" of the Summer vnth 11211181:0118‘-‘- about 2 cm in dlameter occurred on

25 June
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“Table 2.3. G'enerzil weather

Maximum = Minimum . o S
__Temp%rature Temperature Precipitation = - Notes
~CF) R Gn) o
29 June - - ' - - 0.58 . Hail 2 em in diameter
30 - - .00 - '
I July - - .23
2. - - .00
3 . - - .00
4 - - . .21
5 _— - .00
) 6 - - .00 -
i (i - - .00
8 - - .00
9 - - .00 '
10 90.0 - 51.0 .00 Moisture determination
11 96.1 69.2 00
12 89.7 60.4 .01
13 88.0" 59.6 .00
14 93.8 64.9 .08
15 85.0 64.4 .00
16 87.1 60.3 .00 Moisture determination
17 90.9 97.2 .00
18 87.0 60.3 -.21
19 1.7 55.6 .04
20 381.5 50.9 .00
21 * 52.0 .00
22 *. * .00
23 92.0 * .00
24 89:0 - 65.0 .00
25 96.0 55.0 00
26 103.9 69.8 .00
27 88.8 69.6 .00
3 28 - 183 60.4 .00
29 - 85.8 57.2 00
30 -95.8 - 69.0 .03
31 . . 69.2. 64.2 .04
1 August - 81,5 63.9 .32
2 N .- 82.8 . - 67.8 .08
-3 96.8 69.0 .19
-4 - . 90,0 .69.2 11
-5 oo 931 - 58.3

.~ *Thermomeéters were not reset.
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Table 2.3. (cont.)

Maximum Minimum o
Temperature Te*nyeratme Pre(-1p1tat1on o Notes
, CF) F) (in.) | |
6 August 88.2 63.0 0.06 M OlStdI‘e determmatlor
7 89.8 - 8L0 .00
8 89.0 - 59.4 .04
9 - 89.9 - 58.5 .01
10 - 84.9 56.0 04
11 84.5 57.7 .00
12 ' 20.0 - 63.5 .01
13 93.0 - 60.0 : .00
14 96.2 66.0 - .00
15 100.0 54.1 .25
16 86.9 - 65.5 .00
17 83.2 66.0 .0u
18 68.0 - 55.0 .20
19 72.0 43.7 .00
20 73.8 49.7 .00
21 _ 38.3 46.2 .00
22 - 95.9 51.6 - .00
23 _ 90.4 56.3 .00
24 - 92.8 48.9 .00
25 - 95.5 ' 58.0 .00
26. 99.8 67.0 .00
21 _ 95.5 58.4 .01
28 94.1 58.7 0,00
29 . - 50.3 - Moisture determinatior

2.7 Soil Mmsture '

~ Soil moisture was generally deﬁcmnt and no crop of hay was
prod_ueed after the mowing in late June. Moisture determinations
were made on 10 July, 16 July, 6 August, and 29 August along with the
buik density determinatioﬁs The values are sufficiently accurate for

tlmatmg the heat capamty of the soil. They are not, in themselves
sufficient for Spemfymg avallablhty of soil moisture for evaporation
and tra,nSplratlon No mdependcnt determmatmns of soil wilting point .
were made. Due to lateral variability and inadequacy of sampling,

these moisture determinations do not permlt the computmg of changes
in soil moisture content for the field.
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Values of sml mmsture as percent dry \Vewht are gwen in

'I‘able 2.4,

Table 2.4. Values of soil moisture as .pé_rcent dry weight

D?:P’I)‘H 10 JULY 16 JULY = 6 AUG 29 AUG ~ AVE OF 4

0-10

7.2 6.8 9.2 6.6 7.5
10-20 7.0 6.3 6.6 6.5 6.6
20-30 3.8 5.3 3.0 6.0 4.8
30-40 4.2 4.9 2.8 4.4 4.1
40~-50 5.1 3.9 2.9 5.6 4.4
50-60 3.1 3.7 3.5 6.7 4.2
60-T0 1.9 3.4 6.2 3.8 3.8
70-80 1.8 3.2 3.8 2.9 2.9
650-90 2.9 4.8 2.6 2.4 3.2
30- 100 5.7 4.8 1.8 2.4 3.1

Most likely all of these values, except those above a 20-cm depth on
6 Aﬁgust, and those of the compacted layer and the sand below;' represent
the wilting point of the individual samples, or are very slightly higher.
These soil samples at the wilting point were dusty and dirty. The loose
sand below was cool (about 25"’C)'and moist to the touch throughout the
summer. However, its actual content of water was slight. The high
moisture percentages down to 20 cm on 6 August reflect an increase in
available moisture from recent rains. The soil in the field, as a whole,
appeare'd. to be driest on 29 August although the sample moisture deter-

minrations do not bear this out. |

Since the 5011 was near the wilting pomt all summer, average values

of the heat capacity per_umt volume are sufflcmntly accurate for all

‘soil heat computations. These values are given in Table 2.5.
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- Table 25 Va_'_lu'es of heat é;ipilCity pcr unit volume |
f . DEPTH = oC, |
3 So0-100 ' 0.26
10-20 .28
20-30 R .28
30-40 .30
40-50 ' .30
- - 50-60 _ .30
s 60-70 31
70-80 B .31
~ ' 80-90 _ .33
90-100 . | _ 0.35
'REFERENCES
- 1. Moran, W. J., et al., "Soil Survey of Holt County, Nebraska,"
United States Department of Agriculture (1938)
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