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ABSTRACT	 OF POOR QUAL ITY

The 1979 bare soil experiment at the University of Arkansas was

:onducted from July through October and investigated the reflectivities

)f several controlled moisture test plots. These test plots were

)f a similar soil texture which was clay loam and were prepared to

;ive a desired initial soil moisture and density profile. Measure-

nents were conducted on the plots as the soil water redistributed

For both long term and diurnal cycles. These measurements included

reflectIvity, gravimetric and volumetric soil moisture, soil

moisture potential, and soil temperature.
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1.0 INTRODUCTION	 OF i;OOR QUALITY
si

Recent laboratory and field measurements conducted at the University of

Arkansas dealing with layered media indicated that the reflectivity of the

f

soil was not only a function of its texture: and moisture but the density of

the soJ1, These observations gave the impetus for the 1979 Bare Soil Ex-

periment-which was to investigate under field conditions the changes in re-

flectivity of similar textured soils with controlled initial moisture and

density profiles for both diurnal and long term cycles.

The experiment took place over the period from July 9 to October 19,

1979 at the University of Arkansas Agricultural Experiment Station #1 with

the cooperation of the Agronomy Department. Ml^asurements of the experiment

that coincided with those of the reflectivity were soil moisture profile,

bulk density profile, soil moisture potential profile, soil temperature

profile, and air temperature. These measurements will be used to determine

the sensitivity of the reflectivity to soil moisture and density as well as

to provide a data base to duplicate the field experiment using a multilayer

coherent reflectivity model.

This report states the methods used for test plot preparation, obtain-

ment of reflectivity and ground truth data, and presents the data of the

experiment.

N
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2.0 TEST PLOT DESCRIPTION AND PREPARATION

As previously stated the location of the experiment was the University of

Arkansas Agricultural Experimental Station 411. The choice of this site allow-

ed for accessibility and provided soils of a common texture which was clay

loam.

Two different test plot areas at the Site were employee' for the ex-

periment. These two areas were separated by a distance of 25 meters and lay

adjacent to a wheat field. Because of the plot areas position with.

to each other, a designation of north plot and south plot was used to

differentiate between them.

ORIGINAL PACE, G
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OF POOR QUALITY	 2.1 INITIAL PLOT PREPARATION	

1

Initial plot preparation consisted of tilling a plot area and boxing

a portion of the area with a 4.57 by 4.57 meter wooden frame. This wooden

frame was constructed of 2.5 by 30 centimeter pine boards. The boar"s of 	 ^{{
l

the frame were placed into the soil to a depth of approximately 20 centimeters

r
leaving 10 centimeters of the board above the soil surface. Framing a plot

•	 l
in this manner c1narly designated the plot area, aided in plot irrigation and

levelling, and confined the soil moisture redistribution to a specific area.
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2.2 TEST PLAT CYCLE DESIGNATION AND DURATION

The period of the experiment encompassed the span of time from July 9

to October 1', 1579. This period was divided into five separate time in-

tervals in which each time interval marked a diff o rew, test plot cycle. A

numerical designation references each test plot cycle in order to show the

time interval, of measurement. A listing of the test plot numbers, time

intervals and plot locations is given in Table 1.

ORIGINAL PAGE M

OF POOR QUALITY



TABLE 1. PLOT CYCLE DESIGNATION AND DURATION

Start End Plot
Plot # Date Date Location

1 7/9 7/30 North

2 8/6 8/14 South

3 8/21 9/4 South

4 9/6 9/19 South

5 9/21 10/19 South

-5-
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2.3 FINAL PLOT PREPARATION

Final plot preparation included plot irrigation, retilling and levelling

as required by the objectives of the experiment for a particular initial

soil moisture: content and density. The following paragraphs give a brief

description of the final cultivation of the individual test plot cycles.

The final preparation of test plot l gave it an appearance similar to

that of a very weathered bare field. The procedure that achieved this began

dune 30, 1979 with the refilling and levelling of the soil. This cultivation

was followed with periodic irrigation over the interval prior to initiation of

plot measurements on the morning, of July 9. The irrigation process involved

flooding the soil plot to attain a saturated condition and then allowing the

water to infiltrate into the soil. During this interval of periodic irriga-

tion, an amount of approximately 6.85 centimeters of rain fell upon the plot

surface. The combination of the irrigation process and rainfall dramatically

aided in the smoothing and compaction of the soil giving the plot; its weathered

appearance and large initial moisture content.

The goal of the experiment after the termination of plot #1 was to

t	
achieve test plots with a loose upper soil horizon of at least 15 centimeters

in depth. This objective stemmed from the desire to observe test plots that

simulated freshly cultivated fields as an initial condition as they were

weathered by the environment.

Previous experience with plot 1 showed that flooding the plot to gain

a saturated condition destroyed the surface roughness structures and compacted

the soil. Using a sprinkler system for irrigation tended to have the same

effects as flooding but less dramatically in that this system caused local
k

flooding in the plot. This local flooding caused non-uniform soil roughness

structures and densities over the plot area. both undesired conditions.



The method used to gain the desired results was to till and level the

test plot, irrigate using a sprinkler system, allow the moisture to redis-

tribute for an appropriate period of tame, and still and level.This final

tilling loosened the soil, gave a uniform initial soil content in the tilled

horizon, and re-established the soil surface roughness structure.

The above procedure was followed for the final of plots 2, 3, and 4.

i.ua^la plot, with the exception of plot 2 was given a higher initial moisture

content than its predecessor by successively increasing the amount of

irrigation and decreasing the time allowed for moisture redistribution be-

fore retilling. Varying the cultivation in this manner not only lave in-

c roased surface moisture but also gave :increases in the density of the
l

tilled horizon and targor soil surface structures.

i
'rest plot: 5 was simply a continuation of plot 4. A rain event marked

the time inLQrval chanl,e to the new plot. No steps were taken to artificially

change the initial conditions of the plot because the objective for this plot

was to observe the long effects of natural weathering.

ORIGINAC RAGE Jg
OF POOR QUALITY
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3.0 EXPERIMENT INSTRUMENTATION

Immediately after the completion of final plot preparation the plot

test was instrumented as shown in Figure 1. Instri.- anr,ation included a

tic reflectometer for soil reflectivity measurement,Lenslometers

oil moisture potential estimation, and a data logger with thermocouples

,umidity sensors for the determination of soil temperature profiles,

emperature, and humidity.

i(

1^	 {
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- REF L-E -CT-O MET E-R,- - - - -T 	 1' ,RECEIVER	 PLATFORM	 1
NORTH

OF POOR QUALITY

DATA
LOGGER

CONTROLLED MOISTURE PLOT

4.6m x 4.6 m

v
REFLECTOMOVETSR

	
0 A

L TRANSMITTER PL ATFORM

TENSIOMETER
BANKS

THERMOCOUPLE
BANKS

FIGURE I. INSTHLIMENTATION DTAGRAM FOR BOTH NORTH
AND SOUTH PLOTS OF THE 1979 BARE SOIL
EXPERIMENT AT THE UNWERSI lry OF

ARKANSAS
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3.1 BISTATIC REFLECTOMETER INSTRUMENTATION
	

ORIGINAL PAXNE 19
OF POOR QUALITY

The reflectivity data was gathered utilizing a bistatic reflectometer

system measuring at the specular angle of 450 . This reflectometer system

featured separate antenna support platforms of the same construction for

both the transmit and receive portions of the device. The system also

featured dual standard gain horn antennas for the bandwidths of i to 2

Ghz and 4 to 8 Ghz. A 1 to 2 Ghz and a 4 to 8 Ghz antenna was mounted on

each antenna support platform in a parallel side by side arrangement. The

transmitter portion of the system consisted of a microwave sweep oscillator

mainframe with individaul sweep plug-ins for the 1 to 2 and 4 to 8 Ghz

bandwidths. Receiver implementation was accomplished by using a network

analyzer as a ratiometer and an X-Y plotter to furnish a permanent record

of the data. Table 2 gives a listing of the reflectometer parameters-esed

in the system, and Figure 2 shows a block diagram with system cable inter-

connects.

System calibration was external and employed a thin sheet of aluminum.

The calibration procedure involved placing the aluminum sheet over the soil

area to be illuminated and making a swept frequency measurement of the power re-

flected from the aluminum sheet. After the removal of the aluminum calibration

plate, a swept frequency measurement of the reflected power from the bare

soil was made. 1'he ratio of these two swept frequency measurements .eliminates

system parameters and gives the reflectivity of the bare soil. A more de-

tailed description of a bistatic reflectometer using this ,calibration pro- 	 f

	

'	 cedure is given in Waite, et.a1., 1973.

An Alfred 8000/7051 sweep network analyzer was initially used in the

experiment. This network analyzer required the recordi^ of the individual
r'

X-Y plots of the reflected power for the aluminum sheet calibration and the

bare soil measurements from which the soil reflectivity was reduced by hand.
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TABLE 2. BISTATIC REFLECTOMETER SYSTEM PARAMETERS

Incidence Angle: 450
Slant Range: 3.75m

Antennas:

Type: Standard Gain Horn 	 r
Mounting: Dual Bistatic
Polarization: HH

Operation:

Type: FM-CW
Bandwidths: 1-2 Ghz, 4-8 Ghz
Frequency Sweep: Continuous over the bandwidths

External Calibration: Aluminum plate

-12-



This instrument was replaced at the beginning of plot 3 by an H-P network

analyzer system that included a storage normalizer unit.

The addition of this storage normalizer brought to the system the

capability to store and to ratio the calibration measurement with the

bare soil measurement giving the soil reflectivity in a direct manner for

recording. An example of the recorded output of the Alfred Network analyzer

taken from the data of plot 2 is shown in Figure 3, and an example of the

output of the H-P network analyzer system taken from the data of plot 3

is given in Figure 4.

13
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3.2 TENSIOMETER INSTRUMENTATION

The tensiometer is a device for measuring soil moisture potential.

The devices used in this experiment consisted of a porous ceramic membrane

connected to a simple mercury manometer by a plastic tube filled with water.

Each soil test plot employed three banks of tensiometers placed

about the plot as shown in Figure 1. Each tensiometer in a bank was

placed at different depths in the soil to give a soil moisture potential

profile. The depths of the soil at which the tensiometers were placed

are given in Table 3. At the present time the tensiometer data is under

review and not included in this document.

et
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TABLE 3. TEMPERATURE AND SOIL MOISTURE POTENTIAL INSTRUMENTATION

Measurement	 Device	 if of Banks	 li 2er Bank	 Interval (cm)
,c

Soil
Temperature	 Thermocouple	 3	 8	 1, 2, 3, 4, 5, 10, 24, 30

Air
Temperature	 Thermocouple	 3	 2	 30, 150 (above soil surface)

Soil
Moisture .
Potential	 Tensiometer	 3	 8	 1, 2, 3, 4, 5, 10, 24, 3')

_17_
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3.3 TEMPERATURE AND HUMIDITY INSTRUMENTATION	
ol° pooR QUALITY

Another objective of the experiment was to monitor the air and soil

temperatures on a continuing basis. This goal was achieved by deploying

thermocouples about the plot and using a data logger to sense and record

the thermocouple voltages.

The plot arrangement of the thermocouples was similar to that of the

tensiometers in that three banks of thermocouples were employed. The

locations of the thermocouple banks coincided with that of the tensiometer

banks as shown in Figure 1. Each bank contained a total of ten thermo-

couples. Two of these thermocouples were positioned above the soil surface

for air temperature measurements and the remaining eight thermocouples were

placed at various depths in the soil to give a soil temperature profile.

Table 3 provides a summary of the thermocouple placement.

in order to provide a minimum of disturbance to soil structure, a

specially designed device was constructed to place the thermocouples in

the soil. This tool employed a slant angle method of insertion to gain

the desired c rtical depth.

The data logger used to measure the thermocouple voltages was a multi-

functional instrument that could be preset to record at specific intervals

on a twenty-four hour basis. Besides thermal measurements, the data logger

coupled with special sensors also measured relative humidity, but these

humidity sensors failed during the course of plot 2 and could not be re-

placed before the end of the experiment. Although the humidity data is

available, it is not included in this document since it does not cover the

majority of the experiment.

18



4.0 EXPERIMENT DATA

ft,surements of the experiment included soil reflectivity, soil

i
moisture content, bulk density, air temperature, soil temperature, soil 	 h	 j

moisture potential, relative humidity, and rainfall. All of these measure-

menu were made in conjunction with that of the reflectivity. A. record

giving the dates and times of the reflectivity measurements is presented

in Appendix A. The following; narratives present the individual datum of
a

the measurements for the experiment.

`s
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4.1 RAINFALL DATA

The rainfall datum was collected daily at 0800 at a weather station

located approximately one kilometer from the test site. figure 5 is a graph

of the significant: rainfall during the summer and graphically indicates that

the summer was unusually wet. A summary of the rainfall data is given in

Appendix B.

r

20

0	 *



ORIG	 5F-, INAI. PAC - 15

OF 
POOR QUALITY

X1

PLi

Vi

14 0

ICE

-

01	 8	 9	 V

( WO ) TIVANIV8

.'t=



4.2 REFLECTIVITY DATA

^i

The reflectivity data of the experiment are presented in Appendix C.k,

Figures 6 through 10 show the daily and long term variations of the reflectivity

1j
at 1.25 Ghz for the five plots, whereas Figures 11 through 15 give the same

^^	 I

for the reflectivity at 6 Ghz,

In order to meet the objectives of conducting measurements for diurnal	 f°:
{

and long term time periods, the frequency of the measurements for the initial	
H

three plots had the following schedule. At the start of each of these three plots 	 {
IE

the rate of measurement was three per day: morning, solar noon, and after-
r	 a

noon. As the soil moisture redistributed, the solar noon measurement was

eliminated leaving the rate at two a day. The rate was further reduced to

only the afternoon measurement as the test plot cycle moved into a long

term measurement interval.

The primary goal for the remaining two plots was to monitor the soil

over a long term period at a reduced rate of measurem-nt. The regiment for

plot 4 was to initially make at least one afternoon measurement a day,

accomplish a diurnal experiment, and then reduce measurements to one every

other day. With the rainfall event of August 20, test plot 4 was redesignated

plot 5, and the rate of measurement further reduced to two per week. Measure-

ments of the experiment were terminated October 19 giving a total measurement

span of 43 days for plots 4 and 5.

Another objective of the experiment was to observe any coherent multi-
r,

layer effects in the reflectivity data. No significant multilayer effects

were seen in any of the 1 to 2 Ghz reflectivity data, but all of the plots

with the exception of plot 1 show multilayer effects in the 4 to 8 Ghz band-

width reflectivity data. Figures 16 through 19 give examples of these

22	 i
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effects for each respective plot. The reasons that the multilayer effects

did not form for the 1 to 2 Ghz data and the 4 to 8 Ghz data of plot 1 are

attributed to several factors that hindered the redistribution of the soil

moisture from the soil surface. These factors were the compaction of the

soil of plot 1, the significant amounts of rainfall on plots 1, 2 and 3;

and the mild weather during plots 4 and 5 typically consisting of warm days and

cold nights with large morning dew accumulations.

orleIAIAL PAGE 19

OF POOR QUALITY
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ORMINAL PACE Mt

OF POOR QUALITY
4.3 SOIL MOISTURE AND BULK DENSITY DATA

Soil moisture sampling was conducted immediately after each reflectivity

measurement. The soil sampling techniques used were refined and changed as

the experiment progressed in order to meet the requirements and objectives

of the experiment.

As previously stated an objective of the reflectivity measurement was

to observe coherent multilayer effects caused by the soil. This objective

made it desirable to know the moisture gradient in the upper centimeter of

the soil surface. It was with this desire in mind that the first centimeter .

of soil surface was sampled at quarter centimeter increments for plot 1 and 2.

A specially designed trowel was to have been used for this sampling for both

plots but a core tool had to be substituted for plot 1 because of its com-

pacted soil surface. Soil samples were taken from four different locations

for each measurement. The locations in these two test plots are given by

the quadrants shown in Figure 20. Because soil moisture is a destructive test

and the test plots had a finite area, it was necessary to reduce the number of

soil sampling locations to two for plots 3, 4, and 5. The areas for the soil

sampling locations were on the east and west sides of the test plots and were

dubbed E and W, respectively. These soil sampling locations are depicted

in Figure 21.

Rainfall weathers the soil surface, and as a consequence, the bulk density

of soil may be changed by rainfall. Because of the frequent rainfall during

the summer and its resultant effects, bulk density measurement of plot  was hindered

and the bulk density testing of plot 2 eliminated. An obvious solution to

this problem would have been to sample more frequently for bulk density. But

bulk density sampling is, like soil moisture sampling if not more so, a

E

'
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	 destructive test. Due to the finite area of the test plot, it was impractical

to separately conduct frequent soil moisture and bulk density sampling.

This problem was overcome for the soil .measurements of test plots 3, 4,

and 5 by using a simple plastic cylinder to take soil samples of known

volume at the various soil depth intervals. This method allowed the soil

sample to serve for both the soil moisture and bulk density measurement.

The soil sampling intervals of the different test plots are given in

Table 4. Note that the first centimeter of soil for test plots 3, 4, and

`

	

	 5 was sampled in half-centimeter intervals. All soil samples were

immediately weighed after sampling and oven dried at 105 0C for a period of

twenty-four hours.

The gravimetric, average.bulk density, and volumetric moisture content

data are given in Appendices C, D, and F, respectively. It should be

noted that the initial bulk densities of plot 3 are substituted for those

of plot 2. This was necessary because rain eliminated the bulk density

testing of plot 2. In order to acquire similar bulk densities and provide

a basis for the substitution, a particular objective of plot 3 was to prepare

the plot in as similar a manner as possible to that of plot 2. Figures 22

through 26 depict the 0-1 centimeter volumetric moisture content variation

for the five different plot cycles.

.a

0Tz 1h  1W. PACK-' lR
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TABLE 4. SOIL SAMPLING INTERVALS

Plot Number	 Depth Interval (cm)

1	 0-.25, .25-.50, .50-.75, .75-1.0, 1-2, 2-4 	 0

2	 0-.25, .25-•.50, .50-.75, .75-1.0, 1-2, 2-5, 5-9, 9-15

3, 4, and 5	 0-.5, .5-1.0, 1-2, 2-5, 5-9, 9-15

-42-	 .
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i

ORIGINAL

OF POOR QUALITY4.4 AIR AND SOIL TEMPERATURE DATA

The goal of the 'thermal po.. :!on of the experiment was to monitor the air

and soil temperature on a diurnal basis. Implementation of this objective

led to the collection of a large volume of data obtained under various soil

meteorlogical conditions. As a consequence of this, the thermal data base

was considered to be sufficient at the end of plot 4 to model the experiment;

as a result this portion of the experiment was terminated on September 12,

1979. A record of the temperature measurements is given in Appendix F.

Extracts of the temperature data are given in Appendix G. Because of the

large number of temperature data, only those measurements that coincide with

the reflectivity measurements are present.

A quadrant number designa t ion gives the bank location in the test plot of the

thermocouple used to measure an individual thermal daturm This quadrant

designation was adherad to for all of the test plots and it is the same as that for

the Foil moisture sampling for test plots 1 and 2 given in Figure 19. The

long term variation of the average 0-1 centimeter soil temperature is de-

picted in Figurs 27 through 30 for the four plots of the thermal measurement.
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4.5 DIURNAL DATA

Diurnal measurements were conducted during the measurement intervals

of Plot 1 and Plot 4. The measurement techniques employed for the diurnals

were consistent with those of the particular plot intervals.

The diurnal cycle of Plot 1 began July 26 at 0615. Measurements

were conducted through the day at two hour intervals until 2010 when this

cycle had to be terminated because of rain. The reflectivity, gravimetric

and volumetric moisture, and the air and soil temperature data of this

diurnal are presented in Appendix I. Figures 31 through 34 graphically

depict the hourly variation of the 1.25 Ghz reflectivity, 6.0 Ghz re-

flectivity, 0-1 cm volumetric moisture content, and the 1 cm soil tem-

perature, respectively.

The data for the diurnal cycle of Plot 4 are summarized in Appendix

J in a similar manner as the diurnal data of Plot 1. The diurnal cycle of

Plot 4 began August 10 at 0635 with measurements continuing to 2230 at

two hour intervals. A measurement was made at 0700 of the next day to

complete the cycle. The hourly variations of the 1.25 Ghz reflectivity, the

6.0 Ghz reflectivity, the 0-1 em volumetric moisture, and the 1 cm soil

temperature of this diurnal cycle are shown in Figures 35 through 38,

respectively.



'
-54-

tt7	 tf;	 ^	 N

(d )	 AIIA1103-1.43a

)

ti
N

^J
H

^ p
w

H) H

J m
) P

H r—I

D
H EM

.
aP64

J W d

WNa
,C U
C7 ^
U

Ln
N' ^a

r-1

a CC

Hx
E-4 A

N

cl

W
^J
^^ H

W

W
J

V -C
J ^p
^ N

w

O W

a ^

(WO) TlVdNIVN

O 0 w v N

f



W
JV
U .^
J ^
d O
Z
o:

W

J ^
4 LL.

(WO `1'I VAN I V U

n	 y	 _.

CC

4

F4
-t
:A

-t

:. F

NN

3}
D-^

J
J

D

N

a

J

q,	 o
♦V	 I

( d )	 AlIA1133"1d3H

-55-

N

^a
H ^
H C^
^J
H r-]

U Z
aW9
^i H

aAW
N x
^ H ^
NO O H

I W O

"' a
o

NM
W

H
W



w
_i

U

^" UMr..

O
..

Fm M•
4 CL
..J w
CL a

( WO ) IIVJ-NIVH
0	 co	 (0	 d' N

d	 °	 09	 °	 oCQ

( Qwa/£ Wa ) 1W31NOO 3uf11SIow OIU.L3wn-IOA

7
a
a

aj

a^

^ o
C-4

o wu 

J

H

H A
i

a F-I0
wx

O H
1a W

co

w
N cnM

1

!r
W

-56-



-57-

H

H r-1

o	 ain	 It	 M
(AO' 3unIV 13dW3.1 '110S

W
J
V
V
J
Qz
ac
^ E
G V

o a
J W
IL a

(WO 711VANIVU

0 Op co .¢ N

ti
N

J

• E-

>

w a
a ^^

Ada
pw c>

^' U
H

aH
^ A

U
rl ^
w wx0Hw

I
I

9
a

N

.tM

^i

C7H
WD

D }
^ J

0D
0

00
w0

i



ORIGINAL PAa, is
OF POOR QUALITY

LWO) -11VANIVU

° ad to q. W

4

W

rx "-

0zwM
ww

U.

^ d 1	 A^.IA11^3"1^31^

-58-

O
.c$

9

S

O

1^-
IN

0w
w
H

N

y
D ^

N q

w
H K^
U OW

U
N

C^7

. H
r-i A

x
H

u'1
M

CA.7w



-59-

sP;	 K?	 N

d )	 kllAll33-ld3H

ORIGINAL PAGE is
OF POOR QUALITY

)

N

CD
M
Q

a

7
uû
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APPENDIX A

REFLECTIVITY MEASUREMENT RECORD



^ REFLECTIVITY MEASUREMENT RECORD

plot.'
	

Data Time

'	 l	 7/9 1034 Rain ending at 07304
1230

! 1810 Light showers 1645,

7/l0 0900
, 1323

1605

7/ll 0855
. 1315'

1618

`	
7/12 0905

^ lllO
1320

~ 	 7/l3^	 . 8915
1300
1603

7/l4 0835
1621

.	 7/15 1600

^	 7/16 0940 Thunder storms in the afternoon cootizo1om through
1117 7/17 .

7/l8 OgOO
1345

` 1635
'
^ 	 7/19 0820
^ 1400

^ 1610
'

7/2O 0845
1330
1615

`	 7/21 0845
1615

`	 7/22 1615

7/23 0900
1320
1615

.	 /
^ A—{

,
.^ !.	 .

^
^i |

|
|
ì

.	 ^	 |

~
|
^

^
\
.	 ^
i ^
\
^	 ^



Plot Date Time Comments

1 7/24 0845
1345
1600

7/25 0920
1330
1620 1

7/26 0615 Began diurnal:
0815

' 1000 j
1220
1405
1612
1755 Light rain starting at 2230 and continuing through
2010 the night and next day.

7/30 0855

2 8/6 1145
_ 1530

8/7 0930
1330
1620

8/8 0900
1350
1600

8/9 0940
1618

t 8/10 0915 Rain at 1630.
1535

8/14 0920
t

14 8/2I 1120 Replaced Alfred Network Analyzer with H-P Network
1121 Analyzer and storage nonnalizer.

s 1600

E
8/22 0935

1315
1615



ii	 =

of #	 hate Time Comments

3	 8/23 0900 Rain from 0430 to 0700.
1330
1610

8/24 0845
1545

8/25 1415

8/26 1610

8/27 1010 Thunder showers in the afternoon.

8/28 1410 Thunder showers in the morAing•

8/29 1445

8/30 1545

9/4 1045 Took bulk density to 30cm in center of plot.

4	 9/6 1500

9/7 0920
1430

9/8 1435

9/9 1415

9/10 0635 Started diurnal.
0735
1000
1145
1400
1605
1800
2005
2230

9/11 0705
1500

9/12 1515 Started less frequent measurement schedule.

9/13 1535

9/14 1325

A-3

F
,



A-4

`r=

t #	 Date Time

9/17 1435

9/19 1500

9/21 1450

9/25 1510

9/28 1505

10/2 1505

10/5 1430

10/9 ]525

10/12 1720

10/16 1500

10/19 1445

Comments

Rained 9/20. Further decreased measurements to twice a
week.

Rained 9/15 from 1200 to 1520.
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RAINFALL DATA



f
f

RAINFALL (CM)

(Reported at the University
i

of Arkansas Farm from July 1 to Oct. 22, 1979)

Date Rainfall (CM)

7/1 5.08
7/2 .10

F	 7/6 .71
7/7 .53
7/8 .20

7/9 .23
7/17 Trace
7/18 2.67
7/27 1.42

-	 7/28 5.08
7/29 Trace
8/1 .48
8/4 .91
8/5 .05
8/11 1.35
8/12 Traci:
8/15 .28
8/16 .05
8/21 .38
8/23 .74
8/28 .13
8/29 1.24
9/6 .05
9/20 Trace
9/21 1.32

10/16 .i6
10/17 Trace

R	 10/22 2.21

i 7

B-1

i



APPENDIX C

REFLECTIVITY DATA

v



1.75	 1.875

.620 .610

.562 .556

.579 .562

.589 .582

.562 .550

.531 .543

.562 .569

.513 .537

.537 .537

.507 .484

.556 .556

.553 .537

.562 .550

.543 .537

.513 .495

.525. .519

.442 .427

.479 .470

.504 .495

.484 .490

.572 .569

.572 .582

.550 .543

1

REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT p

PLOT NO. 1

ORIGINAL. PAGE 1S

OF POOR QUALITY

POLARIZATION: H
INCIDENCE ANGLE: 45°

FREQUENCY (GHz)

DATE TIME 1.125 1.25 1.375 1.5 1.625

7/9 1034 .589 .592 .631 .638 .627
1230 .575 .562 .592 .596 .579
1610 .611 .550 .610 .586 .569

7/10 900 .513 .556 .596 .603 .596
1323 .507 .522 .566 .566 .566
1605 .519 .501 .531 .525 .543

7/11 855 .543 .540 .576 .592 .575
1315 .452 .442 .498 .501 .507

I
1618 .513 .513 .543 .550 .537

7/12 905 .556 .550 .569 .569 .531_
1110 .543 .543 .575 .582 .575
1320 .490 .495 .537 .546 .540

7/13 915 .569 .556 .569 .576 .562
1300 .513 .531 .531 .543 .531
1603 .525 .513 .543 .537 .519

7/14 835 .513 .519 .537 .543 .525
1621 .490 .484 .507 .495 .468

7/15 1600 .484 .484 .513 .513 .490

7/16 940 .522 .516 .540 .537 .513
1117 .504 .490 .528 .519 .498

7/18 900 .569 .556 .596 .606 .	 .589
= 1345 .559 .546 .579 .582 .575

1635 .556 .556 .582 .569 .550

C-1



TIME	 1.125

830 .540
1400 .510
1610 .501

845 .528
1330 .476
1615 .501

845 .513
1615 .513
1615 .490

900 .501
1320 .470
1615 .481

845 .504
1345 .437
1600 .470

920 .479
1330 .432
1620 .434

615 .447
815 .449

1000 .454
1220 .442
1405 .439
1612 .452
1755 .427
2010 .457

855	 .501

T NO. 1

E

9

0

ORIGINAL PAGI.: I
OF POOR QUALITY

REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT p

POLARIZATION: H
INCIDENCE ANGLE: 45°

FREQUENCY (GHz)

1.25	 1.375	 1.5	 1.625	 1.75	 1.875

.528 .553 .556 .534 .525 .519

.510 .543 .543 .525 .531 .528

.507 .534 .531 .519 .525 .525

.525 .550 .550 .540 .531 .540

.476 .513 .516 .495 .498 .501

.504 .519 .522 .510 .507 .516

.495 .525 .525 .516 .513 .513

.507 .566 .559 .546 .537 .534

.490 .519 .522 .501 .495 .487

.490 .510 .516 .498 .498 .510

.479 .504 .504 .490 .476 .481

.481 .507 .504 .476 .454 .462

.507 .534 .525 .507 .495 .495

.442 .487 .481 .452 .439 .437

.462 .495 .454 .457 .439 .432

.468 .525 .519 .493 .481 .473

.424 .473 .468 .452 .437 .452

.410 .439 .457 .442 .427 .432

.429 .465 .473 .457 .447 .447

.417 .452 .452 .434 .417 .419

.424 .465 .473 .468 .447 .460

.437 .479 .468 .473 .457 .454

.422 .470 .473 .468 .452 .462

.437 .479 .479 .465 .457 .447

.410 .454 .468 .452 .439 .444

.439 .490 .490 .481 .479 .470

.504 .550 .562 .575 .582 .592

I --

7/23

7/24

7/25

7/26

7/30

C-2
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ORIGINAL: PAGE 19
	 'a

OF F LOOR QUALITY

REFLECTIVITY MEASURE ENTS

POWER.REFLECTION COEFFICIENT p

PLOT N0, 1

	

	
POLARIZATION; H

INCIDENCE ANGLE: 45°

FREQUENCY (GHz)

°	 DATE TIME 5.0 5.5 6.0 6.5 7.0 7.5

7/9 1014• .537 .606 .596 .507 .490 .417
° 1315 .638 .638 .582 .556 .490 .442

1605 .585 .582 .575 .546 .513 .468

7/10 910 .550 .576 .501 .468 .481 .427
1312 .585 ,603 .603 .617 .585 .534
1555 .617 .603 .575 .550 .513 .457

7/11 845 .575 .589 .569 .550 .537 .452
110 .543 .543 .550 .543 .490 .398
1616 .550 .537 .507 .495 .490 .457

7/12 856 .575 .569 .537 .501 .495 .437
1325 .624 .582 .531 .513 .519 .447

7/13 900 .575 .550 .519 .490 .468 .380
1325 .589 .543 .484 .462 .442 .385
1600 .543 .562 .556 .519 .479 .431

7/14 844 .589 .543 .490 .479 .462 .389
1609 .398 .457 .447 .380 .372 .320



PLOT NO. 1

REFLECTIVITY MEASUREMENTS
ORtONAL PAC-,^g b

POWER REFLECTION COEFFICIENT p 	 OF POOR QUALITY

POLARIZATION: H
INCIDENCE ANGLE: 45°

FREQUENCY (GHz)

DATE TIME 5.0 5.5 6.0 6.5 7.0 7.5

7/15 1610 .513 .507 .479 .452 .417 .36?

7/16 840 .525 .501 .481 .457 .447 .410
1120 .582 .562 .543 .51.0 .454 .391

7/18 845 .617 .582 . 531 .513 .519 . V "!

1400 .498 .495 ,484 .462 .407 .J4,2
1615 .537 .556 .569 .550 .490 .42

7/19 845 .507 .513 .507 .465 .444 .394
1330 .457 .465 .468 .449 .412 .372

1630 .507 .487 .454 .427 .412 .376

7/20 830 .490 .510 .525 .4s'0 .444 .376

1340 .396 .410 .419 .391 .345 .295

1600 .452 .468 .470 .452 .414 .407

7/21 850 .487 .519 .495 .447 .432 .374

1600 .396 .389 .389 .374 .347 .313

7/22 1630 .403 .376 .343 .331 .313 .275

7/23 845 .410 .410 .387 .353 .331 .282

1330 .351 .355 .361 .343 .299 .254

1600 .318 .333 .337 .320 .280 .243

7/24 900 .394 .403 .391 .353 .329 .288

1330 .376 .353 .325 .311 .307 .279

1615 .374 .359 .355 .341 .331 .309

7/25 915 .417 .389 .369 .341 .318 .279

1345 .361 .355 .351 .331 .320 .287

1600 .309 .309 .316 .307 ,.283 .256

7/26 620 .335 .351 .367 .351 .320 .259

810 .374 .398 .398 .367 .361 .335

1005 .355 .351 .324 .300 .292 .259

1215 .359 .361 .351 .316 .295 .269

1410 .341 .327 .316 .307 .299 .280

1605 .365 .347 .331 .313 .307 .287

1810 .341 .341 .322 .302 .316 .311

2000 .324 .355 .359 .313 .304 .292

7/30 905 .498 .516 .504 .465 .427 .382

r- Af -



REFLECTIVITY MEASUREMEFTS	 ORIGINAL PA0, 2

POWER REFLECTION COEFFICIENT p	
OF POOP QUALITY

POLARIZATION: H
INCIDENCE ANGLE: 45°

FREQUENCY (GH2)

DATE TIME 1.125 1.25 1.375 1.5 1.625 1.75 1.875

8/6 1145 .262 .259 .292 .318 .302 .295 .280

1530 .274 .255 .288 .306 .274 .256 .233

8/7 0930 .235 .235 .260 .285 .268 .253 .243

1330 .253 .247- .282 .304 .277 .260 .240

1620 .220 .214 .243 .259 .230 .214 .197

8/8 0900 .228 .231 .248 .272 .251 .237 .219

1350 .216 .209 .232 .247 .218 .197 .180

1600 .193 .193 .221 .229 .205 .186 .172

8/9 0940 .207 .213 .229 .232 .210 .198 .183

1618 .175 .173 .188 .196 .175 .154 .135

8/10 0915 .193 .197 .209 .214 .191 .177 .159

1535 .168 .166 .184 .187 .164 .144 ,125

8/14 0920 .156 .266 .314 .337 .320 .300 .275

{, < 	 .

aj
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C-6

8/7

8/8

8/9

8/10

8/14

ORICANA . PACE,- M
OF POOR QUALITY

REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT p

10.	 2 POLARIZATION:	 H
INCIDENCE ANGLE:	 450,

FREQUENCY (GHz)
TIME 5.0 5.5 6.0 6.5 7.0 7.5

1135 .289 .186 .130 .142 .156 .166

1530 .016 .010 <.003 <.003 <.002 .009

1600 .010 <.005 <.004 <.003 .015 .318

0930 .053 .055 .051 .041 .035. .028

1330 <.036 <.027 .034 .050 .066 .075

1608 <.026 .028 .041 .057 .069 .082

0900 .039 .038 .035 .030 .030 .029

1340 .030 .051 .077 .108 .131 .128

1600 .068 .087 .109 .129 .139 .134

0930 .058 .062 .067 .069 .067 .068

1630 .122 .109 .108 .110 .107 .094

0905 .133 .123 .123 .127 .127 .124

1545 .171 .152 .150 .147 .134 .119

0915 .305 .299 .265 .248 .234 .205



+t
ORIGINAL' PAGE V1

Or POOL QUALITY

REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT p

PLnT NO. 3 POLARIZATION: H
INCIDENCE ANGLE: 450

DATE TIME 1.125 1.25

8/21 1121 .162 .178

1600 .191 .218

8122 0935 .223 .259

1315 .180 .184

1615 .145 .171

8/23 0900 .401 .449

1330 .266 .309

1610 .252 .281

8/24 0845 .263 .302

1545 .213 .249

8/25 1415 .189 .227

8/26 1610 .181 .214

8/27 :010 .189 .227

8/28 1410 .432 .479

8/29 1445 .221 .256

8/30 1545 .223 .254

9/4 1045 .194 .219

FREQUENCY (GHz)

1.375 1.5 1.625 1.75 1.875

.204 .213 .185 .161 .142

.254 .285 .268 .247 .215

.269 .304 .289 .271 .247

.216 .277 .269 .253 .224

.195 .222 .210 .191 .166

.490 .525 ,537 .531 .525

.355 .380 .382 .376 .370

.329 .355 .347 .343 .320

.343 .370 .359 .355 .347

.285 .324 .307 .292 .274

.252 .299 .294 .279 .256

.246 .269 .262 .250 .232

.256 .277 .266 .250 .236

.534 .589 .589 .582 .589

.295 .328 .314 .302 .292

.285 .313 .294 .287 .253

.257 .247 .232 .215 .218
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i
i

f

REFLECTIVITY MEASUREMENTS Qp^;^ zd

POWER REFLECTION COEFFICIENT p OF POOR QUALITY

PLOT NO. 3 POLARIZATION: H
INCIDENCE ANGLE:	 450

FREQUENCY (GHz)

r
E	 DATE TIME 5.0 5.5 6.0 6.5 7.0 7.5

8/21 1130 .193 .138 .100 .101 .099 .091	 z,
a

1610 .026 .011 .007 .004 .006 .012
`i

8/22 0915 .031 .023 .023 .028 .035 .031t.

Et 1330 .007 .002 .002 .009 .024 .039	 I

E_
k

1610 .009 .007 .012 .025 .049 .060	
]7

`	 7

'	 8/23 0900 .282 .288 .251 .224 .213 .200

1330 .279 .272 .251 .240 .235 .221

1620 .186 .174 .172 .172 .172 .153

8/24 0840 .246 .254 .229 .207 .207 .185

1545 .072 .052 .042 .035 .039 .035

8/25 1415 .032 .019 .015 .015 .025 .032

8/26 1620 .032 .019 .020 .020 .031 .046
a

8/27 1000 .060 .048 .043 .035 .036 .039

8/28 1415 .513 .465 .457 .479 .519 .519

`.	 8/29 1445 .263 .254 .262 .288 .350 .355

8/30 1545 .142 .120 .114 .112 .112 .115'

9/04 1040 .143 .136 .118 .130 .132 .127

F
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ORIMNAL RAN: IS

REFLECTIVITY MEASUREMENTS
OF POOR QUALITY

FOWER REFLECTION COEFFICIENT P

PLOT NO. 4 POLARIZATION:	 H

INCIDENCE ANGLE: 	 45

FREQUENCY (GHz)

DATE TIME 1.125 1.25 1.375 1..5 1.625 1.75 1.875

09/06 1500 .399 .325 .328 .297 .249 .228 .217

09/07 0920 .242 .236 .256 .263 .243 .225 .203

1430 .254 .252 .291 .299 .287 .279 .256

09/08 1435 .269 .279 .324 .357 .351 .343 .318

09/09 1415 .287 .305 .355 .385 .378 .363 .327

09/10 0635 .247 .253 .296 .309 .307 .299 .268

0735 .251 .250 .276 .285 .274 .260 .231

loon .266 .276 .317 .355 .355 .343 .336

1145 .271 .291 .341 .376 .376 .396 .394

1400 .276 .289 .335 .363 .363 .345 .307

1605 .292 .303 .355 .383 .385 .378 .339

1800 .277 .286 .349 .385 .387 .380 .332

2005 .218 .224 .269 .299 .304 .301 .289

2230 .260 .273 .324 .353 .363 .359 .346

09/11 0705 .254 .263 .304 .320 .322 .322 .280

1500 .299 .307 .366 .362 .335 .317 .272

09/12 1515 .287 .297 .341 .326 .306 .289 .248

09/13 1535 .299 .328 .387 .401 .409 .366 .313

C-9
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.i

JREFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT P

PLOT NO. 4 POLARIZATION:	 H

INCIDENCE -ANGLE:	 45 °

FREQUENCY (GHz)

DATE TIME 1.125 1.25 1.375	 1.5 1.625 1.75 1.875

09/14 1325 .280 .304 .364	 .387 .370 .349 .309

09/17 1435 .304 .319 .360	 .376 .376 .372 .330

09/19 1500 .313 .317 .356	 .380 .363 .367 .331

0RIG1 yNAL r.DA	 r 

OF POOR QUALITY



ORIGINAL PAGE 13
OF POOR QUALITY

s%

REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT P

PLOT NO. 4 POLARIZATION:	 H

INCIDENCE ANGLE:	 45

FREQUENCY (GHz)
i

DATE TIME 5.0 5.5 6.0 6.5 7.0 7.5

9/06 1505 6.55x102 5.21x10-2 4.11x10-2 3.43x1 -2 2.35x10-2 1.26x10-2	 ?

`	 9/07 0910 5.89x102 6.17x102 4.45x10-2 3.57x10-2 2.57x10-2 1.68x102

1435 2.00x10-2 1.28x10 2 8.22x10 3 6.24x10-3 3.7x10 3 5.83x10-4

9/08 1440 1.72x10 2 1.18x102 7.49x103 4.93x10 3 ?_.82x10-3
i

8.22x10-4

9/09 1420 7.47x10-3 4.10x10-3 01.70x1 3 3.76x10-4 2.24x10 
3

1.5x1O -2

9/10 0630
-2

3.35x10 03.27x12 2.47x10'2 2.32x10-2 2.10x10 
2

2.32x10 2

0730 3.35x10-2 3.43x10-2 3.57x10-2 3.20x102 2.20x10 
2

2.09x102	 j

1005 2.99x10-2 2.20x102 1.98x10-2 1.77x102 1.08x10-2 1.04x102

1145 2.25x10-2 1.20x10-2 6.43x10-3 4.17x10-3 8.71x10 
4

2.79x10-3

1405 1.48x10-2 9.13x10-3 ?.10x10- 
3

9.55x10-3 3.89x10-3 5.56x10-3

1600 6.35x102 7.08x102 2.19x10-2 2.62x10-2 1.49x10-2 1.12x10 2

1805 1.59x10-2 8.32x10-3 1.26x10-2 1.37x10 2 1.07x).O'2 8.56x10-3

2000 2.08x10 2 1.68x10-2 1.94x10-2 1.85x10-2 1.48x102 1.53x10-2

2235 2.90x10-2 2.09x10-2 2.32x10-2 2.35x10-2 3..73x10-2 1.32x10-2

9/11 0700 5.31x102 5.19x10-2 5.34x1O-2 6.03x10-2 5.10x10 2 4.44x10 2

1505 1.68x10-2 8.32x10- 3 8.09x10 
3

6.31x10-3 6.81x10 
3

1.04x10 2

^z

9/12 1600 2.46x10-2 1.10x10-2 7.12x10 2 7.87x10-3 7.86x10-3 7.86x10 3

9/13 1530 3.31x1O-2 2.09x102 2.40x1O-2 2.11x1Q-2 2.09x10-2 1.91x10-2

9/14 1345 3.04x102 1.93x10-2 1.86x10-2 1.12x10-2 3.89x10-3 4.68x103

C-11
J

'4 Yfdt



REFLECTIVITY MEASUREMENTS

POWER REFLECTION COEFFICIENT P

OF POOR QUAL17Y

b

4

3

PLOT NO. 4

	

	
POLARIZATION: H

INCIDENCE ANGLE: 45

FREQUENCY (GHz)

DATE	 TIME	 5.0	 5.5	 6.0	 6.5	 7.0	 7.5

9/17	 1430	 2.69x10-2
	

1.95x10-2	 2.12x102	 1.32x1O-2
	

1.40x10-2	 1.07x102

9/19	 1505	 2.33x10'"2	 2.48x10 2	 2.71x10 2	 1.82x10 2	 1.16x102	 8.00x10-3

C-12
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REFLECTIVITY MEASUREMENTS	 ORIGINAL PAG;L: Ug

POWER REFLECTION COEFFICIENT p 
OF POOR QUALITY

PLOT NO. 5

	

	 POLARIZATION: H
INCIDENCE ANGLE: 450

FREQUENCY (GHz)

DATE	 TIME	 1.125	 1.25	 1.375	 1.5	 1.625	 1.75	 1.875

09-21 1450 .367 .408 .447 .479 .452 .415 .370

09-25 1510 .306 .313 .355 .363 .337 .322 .294

09-28 1505 .285 .282 .306 .311 .307 .316 .320

10-02 1505 .260 .281 .302 .306 .269 .259 .257

10-05 1430 .245 .256 .284 .300 .284 .282 .274

10-09 1525 .207 .224 .241 .266 .265 .254 .241

10-12 1720 .197 .215 .239 .268 .274 .250 .223

10-16 1500 .299 .308 .333 .345 .326 .307 .292

10-19 1445 .222 .240 .260 .272 .253 .231 .225

C-13



ORIGII AL.
REFLECTIVITY MEASUREMENTS OF POOR

POWER REFLECTION COEFFICIENT P

PLOT NO. 5 POLARIZATION:	 11

INCIDENCE ANGLE:	 45a

FREQUENCY (GHz)

DATE TIME 5.0 5.5 6.0 6.5 7.0 7.5

k	 09-21 1445 .263 .229 .193 .154 .145 .118

09-25 1515 .3.24x10-2 2.80x10-2 2.65x10-2 2.07x.1.0-2 1.15x10-2 3.94x10-3

09-28 1520 8.47x10-4 9.45x10
-5

4.88x10
-4

6.88x10
-3

],..38x10-2 3.37x10^^2
r	

10-02 1510 9.77x10-3 1.08x10-2 7.77x10 3 7.41x10-4 2.01x10-3 1.06x10-2

10-05 1420 1.23x10-2 1.02x1O-2 6.17x10-3 3.47x10-4 6.96x10-3 2.69x1O-2

10-09 1530 2.29x10-2 1.57x1O-2 9.95xlO 3 8.32x10-3 8.81xlO-3 1.0240-2

10-12 1710 2.76x10-2 1.27x10 2 1.02x10 2 6.46x10 3 9.12x10-3 5.82xlO-3

10-16 1510 .123 7.00x10-2 5.07x10-2 2.40x10-2 2.10x10-2 1.3640-2

10-19 1440 6.77x10-3 3.48x10-3 2.73x10 3 2.00x10-4 1.97x10-3 9.7340'4

'I
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APPENDIX D

GRAVIMETRIC MOISTURE DATA



SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 0 (GM/GM)
w

Plot No. 1

ORIGINAL PAGE IS
OF POOR QUALITY

I

Date: 7/09/79

a

DEPTH INTERVAL (CM)

Time Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

1000 I .364 .292 .270 .261 .292 .280 .295

11 .386 .267 .265 .262 .295 .242 .282

III .272 .226 .213 .223 .234 .245 .243

IV .311 .239 .236 .221 .252 .224 .231

Plot mean .329 .256 .246 .242 .268 .248 .263

1200 I ---- .200 .164 .167 .177 .182 .237

II .277 .233 .287 .193 .248 .225 .245

III .250 .250 .233 .214 .237 .186 .190

IV .308 .214 X175 .188 .224 .210 .220

Plot mean .278 .224 .215 .191 .221 .201 .223

1600 I .342 .257 .242 .206 .262 .236 .249

II .305 .315 .247 .233 .275 .218 .208

III .260 .216 .190 .184 .213 .182 .185

IV .301 .201 .204 .194 .225 .204 .239

Plot mean .287 .247 .221 .204 .244 .210 .220 b	 ^^

D-1



ORIGINAL PACT l

SOIL MOISTURE MEASUREMENTS

	 OF POOR QUALITY

GRAVIMETRIC MOISTURE CONTENT 0w (GM/GM)

Plot No. 1

Time Quad 0-.25

0900 1 .440

II .293

111 .248

IV .280

Plot mean .315

1300 1 .336

II .216

111 .309

IV .231

Plot mean .268

1600 1 .396

11 .212

111 .316

IV .238

Plot mean .291

DEPTH INTERVAL (CM)

.25-.5 .5-.75 .75-1

.271 .246 .240

.270 .211 .250

.229 .184 .152

.219 .212 .197

.247 .213 .210

.268 .257 .282

.184 .151 .120

.273 .168 .188

.195 .177 .181

.230 .188 .193

.307 ---- .180

.273 .313 .271

.250 .259 .224

.206 .187 .202

.259 .253 .219

Date: 7/10/79

0-1 1-2 2-4

.299 .242 .253

.256 .242 .208

.203 .185 .210

.227 .213 .204

.246 .221 .219

.281 .208 .214

.168 .197 .109

.235 .171 .215

.196 .215 .200

.220 .198 .205

.296 .207 .220

.267 .217 .201

.262 .208 .216

.208 .196 .197

.258 .207 .209
4 #

A
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SOXL M018TURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 0W(GM/GM)

Plot No. 1

ORIGINAL PACE 19
QP POOR QUALITY

Date: 7/11/79

Time Quad

0900	 z

II

xxI

IV

Plot mean

1300	 I

II

III

IV

Plot mean

1600	 I

II

x.^I

Y^

Plot y'aean

0-.25

.284

.231

.261

.319

.274

.346

.221

.172

.159

.225

.268

.263

.183

.238

,25-.5

.288

.244

.246

.200

.195

.353

.208

.145

.174

.220

.179

.230

.177

.114

.175

DEPTH INTERVAL (CM)

.5-.75 .75-1

---- .210

.209 .245

.226 .161

.212 .189

.216 .201

.199 .151

.199 .331

.190 :169

.179 .144

.192 .199

.129 .230

.170 ----

.129 .130

.153 .137

.145 .166

0-1 1-2 2-4

.260 .188 .222

.232 .236 .207

.224 .205 .217

.230 .199 .199

.237 .207 .211

.262 .211 .212

.239 .233 .207

.169 :169 .177

.164 .160 .176

.209 .193 .193

.202 .206 .223

.221 .189 .185

.155 .132 .181

.135 .171 .177

.178 .175 .192
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^f

E

I

`r

D-4

SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 8 T (GM/GM)

Plot No. 1

ORIGINAL PAGE JS
OF POOR QUALITY

Date: 7/12/79

Time Quad

0900	 I

Iz

IzI

IV

Plot mean

1300	 I

II

III

IV

Plot mean

1600	 z

II

III

IV

Plot mean

0-.25

.272

.252

.185

.258

.242

.156

.126

.097

.090

.117

.209

.176

.039

.152

.144

.25-.5

.295

.237

.219

.191

.236

.098

.168

.199

.143

.152

.151

.261

.141

.039

.161

DEPTH INTERVAL (CM)

.5-.75 .75-1

---- .141

.211 .203

.179 .209

.203 .161

.198 .179

.147 .177

.134 .117

.077 .104

.138 .135

.124 .133

•087 .150

.107 .166

.245 .263

.096 .097

.134 .169

0-1 1-2 2-4

.236 .165 .224

.226 .223 .223

.198 .190 .207

.203 .183 .180

.216 .190 .209

.145 .165 .173

.136 .156 .162

.119 .173 .187

.127 .166 .192

.132 .165 .179

.149 .321 .203

.176 .276 .178

.173 .203 .194

.109 .138 .156

.152 .234 .183
a



SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 6 (GM/GM)w

'lot No. 1
	

Date: 7/13/79

DEPTH INTERVAL (CM)

Time Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

)900 I .209 .163 .086 ---- .153 .205 .214

II .272 .374 .261 .216 .281 .023 ----

III .158 .257 .241 .230 .222 .210 .184

IV .228 .203 .195 .205 .208 .195 .171

Plot mean .217 .249 .196 .217 .216 .158 .190

1300 I .241 .170 .i34 .137 .171 .169 .169

II .256 .270 .294 ---- .273 .204 .195

III .093 .131 ---- .123 .116 .150 .168

IV .103 .094 .118 .134 .112 .153 .175

Plot mean .173 .166 .182 .131 .168 .169 .177

1600 I .213 .081 .150 .109 .138 .170 .188

II .204 .180 .140 .161 .171 1189 .186

III .079 .082 .087 .120 .092 .140 .157

IV .041 .099 .119 .172 .108 .096 .175

Plot iuean .134 .111 .124 .141 .127 .149 .177

D-5

,a
,^,



r

SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 6 (GM/GM)
w

Plot No. 1	 Dates 7/14/79

DEPTH INTERVAL (CM)

Time	 Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900	 1 .284 .063 .104 .177 .158 .202 .188

11 .140 .090 .124 .132 .120 .149 .190

111 .058 .061 .067 .155 .087 .156 .162

IV .098 .074 .087 .123 .095 .123 .167

Plot mean .145 .072 .096 .147 .115 .158 .178

D-6



ti

SOIL MOISTURE MEASUREMENTS

GRAV xMETRTC MOISTURE CONTENT Our (OM/GM)

Plot Nn, 1

Tune	 Quad 0-.25

0900	 x .317

xx .206

xxx .141

IV .130

Plot mean .199

DEPTH INTERVAL (CM)

.25-.5 .5-.75 .75-1

.153 .176 .159

.229 .189 .118

.129 .139 .126

.141 .121 .141

.163 .156 .136

Date; 7/16/79

0-1 1-2 2-4

.201 .165 .194

.186 .231 .191

.134 .152 .162

.132 .136 .160

.163 .171 .177

O-7



1v

Not lileall

$OIL MOISTURE MEASUREMENTS

(MAYMETRIC MOISTURE CONTENT 0 w(CM/(;H)

Ditto., 7/17/79

DEPTH INTERVAL (01)

0-.25 .25-. 5 .5-.75	 .75-1 0-1 1-2 2-4

'1 7Q .197	 .2024 .246 .222 .218

1) 22 7	 1216 .2414 .228 .188

' 1 86 102 .190	 .169 .212 .178 1192

340 71 1190	 .251 288 .237 .269

299 1 49 .226	 .215 '1147 6216 .217



.25-.5

.179

.206

.215

.203

.201

.147

.199

.168

.196

.178

.169

.149

.163

.081

.14,1

DEPTH INTERVAL (CM)

.5-.75 .75-1

---- .170

.176 .162

.235 .167

.212 .174

.208 .168

.146 .132

.152 .176

.192 .200

.211 .185

.175 .173

.207 .163

.151 .148

.143 .122

.119 .105

.155 .135

0-1 1-2 2-4

.208 .192 .205

.194 .183 .184

.206 .181 .202

.210 .235 1,209

.205 .198 .200

.159 .208 .207

.183 .195 .180

.186 .194 .186

.218 .191 .181

.186 .197 .189

.184 .204 .217

.149 .181 .202

.161 .125 .193

.125 .170 .173

.155 .170 .196

p

8

D-9

a

.233

.207

.250

.241

.212

.203

.183

.281

.220

.196

.149

.215

.194

.189

L MOISTURE MEASUREMENTS

RIC MOISTURE CONTENT 6w(GM/GM)

Date: 7/18/79

zx

zzz

IV

Plot mean

1340	 I

Iz

IZI

IV

Plot mean

1600	 x

IZ

ITI

IV

Plot mF;an



SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 0W(GM/GM)

.i

Plot No. 1

Time Quad

0900	 I

Iz

xzx

IV

Plot mean

1350	 I

II

III

IV

Plot mean

1600	 I

II

III

IV

Plot mean

Date: 7/19/79

DEPTH INTERVAL (CM)

0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

.213 .170 .160 .159 .176 .210 .211

.348 .255 .285 .191 .270 .199 .222

---- ---- .202 .188 .195 .184 .183

.211 .181 .148 .135 .170 .176 .194

.257 .202 .199 .208 .202 .192 .203

.202 .124 .142 .169 .159 .189 .177

.192 .200 .205 .172 .192 .176 .208

.139 .137 .162 .154 .148 .184 .172

.304 .199 .199 .180 .221 .219 .217

.209 .165 .177 .169 .180 .192 .194

.162 .119 .165 .214 .165 .251 .179

.196 .170 .192 .234 .198 .286 .189

.150 .148 .084 .122 .126 .153 .178

.205 .150 .116 .156 .157 .158 .165

.178 .147 .139 .182 .161 .212 .178

b

D-10



SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 8 W (GM/GM)

i
F

Plot No. 1

Time	 Quad 0-.25 .25-.5

1300	 I .265 .151

II .275 .176

III .106 .146

IV .132 .077

Plot mean .193 .138

DEPTH INTERVAL (CM)

. 5-.75 .75-1

.128 .153

.193 .172

.110 .114

.096 .107

.132 .137

Date: 7/20/79

0-1 1-2 2-4

.174 .178 .195

.204 .174 .203

.119 .142 .171

.103 .147 .174

.150 .160 .186



ORIGINAL PAGE 19
SOIL MOISTURE MEASUREMENTS	 OF POOR QUALITY

GRAVIMETRIG MOISTURE CONTENT 0 (GMIGM)

•

Plot No. 1

Time Quad

0800	 1

II

IIx

IV

Plot mean

1300	 1

zx

Ixx

IV

Plot mean

1600	 x

xx

Ixx

IV

Plot mean

DEPTH INTERVAL (GM)

0-.25 .25-0 .5-.75 .75-1

.085 .106 .160 .073

.213 .158 .173 .150

.111 .145 .121 .144

.081 .065 .099 .122

.123 .110 .138 .122

.025 .068 .090 .083

:208 .180 .153 .171

.075 .151 .144 .102

.033 .047 .123 .ill

.085 .112 .128 .117

.016 .025 .121 .130

.023 .060 .208 .076

.024 .081 .099 .082

.033 .217 .222 1119

.024 .095 .163 .102

Date: 7/ 23/79

0--1 1-2 2-4

.159 .117 .172

.174 .178 .180

.130 .147 .151

.092 .141 .163

.139 .146 .167

.067 .148 .160

.178 .187 .176

.118 .155 .172

.079 .148 ,140

.110 .160 .162

.073 .162 .180

.092 .129 .173

.072 .126 .158

.148 .129 .153

.096 .137 .166

D-12



A,
G

a

a{

III

IV

Plot mean

1330	 I

II

III

IV

Plot mean

1600	 I

:C I

III

IV

Plot mean

DEPTH INTERVAL (CM)

. 5-.75 .75-1

.069 .094

.226 .137

.140 .143

.120 .124

.139 .125

.090 .073

.092 .109

.141 .064

.073 .085

.099 .083

.033 .056

.180 .148

.073 .122

.052 .091

.085 .104

1IL MOISTURE. MEASUREMENTS

;TRIC MOISTURE CONTENT 0w(GM/GM)

.25-.5

.107

.168

.093
	 .105

.118
	 .125

.120	 .126

.063

.263	 .085

.044
	

.052

.018	 .109

.108
	 .077

.C_0
	 .008

.160	 .156

.103

.035	 .058

.065	 .081

Date: 7/24/79

0-1 1-2 2-4

.077 .119 .136

.190 .189 .186

.120 .164 .167

.122 .160 .169

.127 .158 .165

.073 .125 .137

.137 .161 .175

.075 .079 .142

.071 .133 .142

.090 .125 .149

.024 .096 .137

.161 .170 .181

.099 .147 ,158

.059 .110 .127

.086 .131 .151

4

D-13

a



CDF POPR QUAL17Y

SLIT. MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 8v(GM/GM)

Plot Igo. 1
	 Date: 7/25/79

DEPTH INTERVAL (CM)

Time	 Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0830	 I .002 .007 .124 .086 .072 .153 .157

II .188 ---- ---- .150 .169 .168 .184

III .197 .121 .132 .205 .164 .164 .172

IV .052 .122 .092 .172 .111 .152 .183

Plot mean .110 .107 .116 .153 .129 .159 .174

1600	 I .025 .076 .077 .117 .074 .147 .152

II .173 .154 .161 .159 .162 .162 .166

III .036 .109 .129 .130 1101 .113 .156

IV .026 .069 .132 .131 .090 .145 .158

Plot mean .065 .102 .125 .134 .107 .142 .158

R

D-14



Time Quad 0-.25 .25--.5 .5-.75 .75-1

0600 I .181 .094 .153 .141

II .136 .129 .171 .224

III .089 .150 .097 .129

IV .078 .102 .144 ----

Plot mean . 121 .119 .141 .165

0800 I .104 .046 .072 .080

II .171 .145 .178 .172

III .210 .223 1118 .085

IV .056 .142 .146 .153

Plot mean . 135 .139 .129 .123

1000 I .043 .094 .075 .086

II .160 .179 .153 .168

III .075 .162 .161 .116

IV .023 .057 .118 .134

Plot mean .075 .123 .127 .126

D-15

0-1 1-2 2-4

.142 .156 ----

.165 .235 .160

.116 .155 .162

1
.108 .129 .147

.133 .169 .156

.076 .133 .130
J

^'	 1
1

.167 .145 ,155

.159 .167 .165

.124 .154 .147

.131 .150 .149

.075 .164 ----

.165 .106 .149

.129 .148 .160

.083 .152 .160

.113 .143 .156

SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 0w(GM/GM)

Plot No. 1

	

	
Date: 7/26/79

DEPTH INTERVAL (CM)

1\



SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 
w

 (GM/GM)

Plot No.	 1 Date: 7/26179

DEPTH INTERVAL (CM)

Time Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

1200 I .098 .109 .208 .074 .122 .139 .169

II .198 .137 .183 .171 .172 ---- ----

F
ZII .054 .141 .121 .126 .111 .167 .231

IV .120 .099 .117 .107 .111 .135 .145
t

Plotr mean .118 .122 .157 .120 .129 .147 .182
I

1400 I .070 .113 .106 .174 .116 .160 .163

!- II 229 .255 .156 .197 .217 .222 .156

III .104 .174 .222 .188 .172 .194 .165

IV .113 .154 .147 .149 .141 .168 .157

t mean .129 .174 .165 .177 .161 .1$6 .160

1600s
I .128 ---- .179 ---- .154 .163 .145

II .112 .133 .134 .147 .1.32 .196 .221

III .015 .039 .084 .147 .071 .142 .157

o
i

IV .176 .085 .105 .110 .119 .143 .143

Plot mean .108 .086 .126 .135 :119 .161 .167

D-16
S.:



D-1.7

fA^_	 ,.

SOIL MOISTURE I1'E4VUREMRNTS

GRAVIMETRIC MOISTURE CONTENT 8 (GM/GM)
w

t

Plot No, 1

DEPTH INTERVAL (CM)

Time Quad 0-.25 .25-.5 .5-.75 .75-1

1800 I .000 .017 .070 .104

II .210 .227 .164 .176

111 .000 .008 .069 .143

IV .029 .113 .127 .125

Plot mean .060 .091 .108 .137

2000 I .019 .032 .089 .150

II .197 .121 .153 .110

IIx .120 .130 .132 .166

IV .088 .110 .131 .154

Plot mean .106 .098 .126 .145

Date: 7/26/79

0-1 1-2 2-4

.048 .155 .160

.194 .184 .151

.055 .144 .170

.099 .153 .151

.099 .159 .158

.073 .160 .145

.145 .183 .161

.137 .163 ----

.121 .151 .159

.119 .164 .155



SOIL MOISTURE MEASURDIENTS

GRAVIMETRIC MOISTURE CONTENT 0 w (GM/GM)

Plot No. 1
	

Date: 7/30/79

E^.	
DEPTH INTERVAL (CM)

Tim v	 Quad 0-.25 .25-.5 .5-.75 .75-1

0900	 1 ---- .203 .032 .273

IT .380 .:288 .296 .220

11 .182 .124 .184 .185

IV .196 .210 .171 .219

Plot. moan .253 .206 .171 .224

	

0-1	 1--2	 2-4

	.169	 .229	 .219

	

,296	 .183	 .193

	

.169	 .186	 .194

	

.199	 .163	 .188

	

.208	 .190	 .199

A

D-18

1



^F

I

SOIL MOISTURE MEASUREMENTS

G1tAVIMETRIC MOISTURE CONTENT 0 w (GM/GM)

Plot No. 2	 Date: 8/6/79

DEPTH INTERVAL (C11)

3

Time Quad 0-.25 .25-.5 .5-.75 .75-1 1-2 2-5 5-9 9-15

1200 I .041 .115 .125 .136 .154 .155 .155 .171
a.	
a
i

II .058 .x,17 .137 .136 .143 .166 --- ---

III .037 .110 .142 .145 .127 .138 .184 .195

IV .087 .156 .171 .174 .183 .235 --- ---

Plot mean .056 .125 .144 .148 .152 .174 .170 .183

1545 I .014 .043 .058 .056 .134 .144 .124 .144

II .013 1010 .036 .073 .135 .157 --- ---
I

III .010 .048 .127 .153 .156 .160 .175 .201

IV .022 .079 .107 .138 .153 .171 --- ---

Plot mean .015 .045 .082 .105 .145 .158 .150 .173

D-19



III .025

G
IV . 014

j	 Plot mean .021

1330
E

I .007

II .006

F,
III .003

IV .005

^	 Plot mean .005

1630 I .003

II .003

III .005

IV .006

Plot mean .004

SOIL MOISTURE MEASUREMENTS ORIGINAL PAGE 1S

OF POOR QUALITY
GRAVIMETRIC MOISTURE CONTENT 8 (GM/GM)

w

Date:	 8/7/79

DEPTH INTERVAL (CM)

.25-.5 .5-.75 .75-1 1-2 2-5 5-9 9-15

X67 .131 .131 .143 .146 .158 .157

.000 .112 .3.27 .139 .162 --- ---

.080 .107 .136 .150 .149 .172 .194

.062 .123 .150 .165 .191 --- ---

.072 .118 .136 .149 .162 .165 .176

.009 .042 .085 .128 .135 .142 .144

.008 .040 .083 .136 .159 --- ---

.014 .091 .134 .151 .168 .169 .184

.054 .125 .153 .171 .179 --- ---

.021 .075 .114 .147 .160 .1.56 .164

.006 .005 .034 .105 .137 .167 .184

.003 .015 .040 .116 .140 --- ---

.008 .005 .118 .165 .174 .176 .201

.017 .057 .096 .160 .173 --- ---

.009 .021. .072 .137 .1.56 .172 .193

D-20



(MR10NAL PAGE 13
OF POOR QUALITY

SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 9 (GM/GM)
w

Plot No. 2 Date:	 8/8/79

DEPTH INTERVAL (C14)

Time Quad 0-.25 .25-.5 .5-.75 .75-1 1-2 2-5 5-9	 9-15

0900 1 .011 .041 .075 .115 .149 .141 .139	 .153

.011 .018 .052 .105 .142 .3.48 ---	 ---

.014 .048 .099 .132 --- --- .180	 .189

IV .010 .032 .093 .1.30 .157 .179 ---	 ---

Plot mean .012 .035 .080 .121 .149 .150 .160	 .171

1400 1 .005 .005 .011 .036 .114 .150 .154	 .162

11 .005 .005 .012 .060 .116 .143 ---	 ---

111 .004 .006 .026 .079 .154 .165 .183	 .204

IV .002 .003 .046 .094 .140 .159 ---	 ---

Plot mean .004 .005 .024 .068 .131 .154 .169	 .183

1615 1 .004 .005 .036 .089 .121 .147 .149	 .152

11 .003 .012 .051 .114 .134 .164 ---	 ---

111 .003 .012 .068 .083 .151 .156 .165	 .183

IV .005 .011 .045 .107 .139 .164 ---	 ---

Plot mean .004 .010 .050 .098 .136 .158 .157	 .168

D-21



DEPTH 1NT1111V 11, (CM)

1'1m^^ l,uzi^l 0-.4i

till `, 1 .022 .034 1093 .1111

11 .0.14 .1.04 .070 .ILI5

11 1 .014 . t1H." . 0 11`3 .086

1v .01() .047 .061 .141

Plot	 ml1an .kV .05w .067 .113

1 004 .007 .02") .071

.0041 .t307 .0

+^

^34 .0811'

y

t

y
4 1 .1 1 004 100 9 . 020 . 014

1C .00S .009 .037 .110

Plat	 aloat1 100-14 .ON, .049 .1174

1-^2 '1-5 S-9 9-15

.1146 .153 172

.131 .16 3 --- ---

.13 11 .154 .170 .176

. Ili 4 .164 --- ---

.139 .158 .170 .174

.126 .140 .147 .162

.142 ,1.57

.114 .168 .182 .193

.168 .183 a..- d__

.138 .162 .165 .178

D-22

L1

^u '^7e R YL v \o ,:, i4j

OF FOOR QUALITY

*',TRIO, M111ST1,11111 CONTENT 0y4 (ON/0,M)

Datet 8/9/79



ORIGINAL PACE IS

OF POOR QUALITY
SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT 0 w (GM/GM)

Date; 8/10/79

Plot mean

1545

Plat mean

DEPTH INTERVAL (CM)

Quad 0-.25 .25-.5 .5-.75 .75-1 1-2 2-5 5-9 9-15

I .019 .048 .099 .116 .138 .13.E .156 .163

TI .015 .018 .047 .082 .172 .162 --- ---

III .015 .018 .035 .082 .132 .145 .156 .166

IV .017 .042 .058 .108 .154 .158 --- ---

.017 .032 .060 .097 .149 .150 .156 .165

I .006 .008 .009 .012 .063 .146 .138 .173

II .004 .006 .009 .018 .075 .137 -- ---

111 .006 .013 .032 .072 .111 .154 .166 .201

IV .017 .034 .090 .129 .161 .185 --- ---

.008 .015 .035 .058 .103 .156 .152 .187

tj
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ARE

8/21

r:

f`

8/22

.0

8/23

8/24

1215	 E
w

AVG

1615	 E
w

AVG

0945	 E
w

AVG

1400	 E
w

AVG

1645	 E
w

AVG

0900	 E
w

AVG

1645	 E
w

AVG

0900	 E
w

AVG

1600	 E
w

AVG

SOIL MOISTURE MEASUREMENTS	 C)RIMAL PAGE IS

GRAVTMETRIC MOISTURE CONTENT 0 w
 (GM/GM)	

OF 
POOR QUALITY

PLOT NO. 3

A	 DEPTH INTERVAL (CM)

0-^	 )1-1	 0-1	 1-2	 3-5	 5-9	 9-15

.158	 .196	 .179	 .210	 .206	 .180	 .198

.161	 .186	 .156	 .189	 .185	 .177	 .188

.160	 .191	 .168	 .200	 .196	 .179	 .193

.035	 .170	 .109	 .184	 .204	 .201	 .204

.037	 .155	 .079	 .192	 .187	 .184	 .182

.036	 .163	 .094	 1188	 .196	 .193	 .193

.107	 .172	 .120	 .201	 .186	 .188	 .195

.066	 .177	 .118	 .234	 .179	 .176	 .193

.0865	 .175	 .119	 .218	 .183	 .182	 .194

.020	 .116	 .025	 .181	 .178	 .182	 .205

.035	 .164	 .083	 .189	 .194	 .228	 .218

.028	 .140	 .054	 .185	 .186	 .205	 .212

.050	 .152	 .069	 .178	 .195	 .213	 .208

.020	 .027	 .021	 .218	 .147	 .186	 .189

.035	 .090	 .045	 .198	 .171	 .200	 .199

.264	 .256	 .259	 .258	 .249	 .264	 .239

.239	 .240	 .246	 .239	 .236	 .291	 .224

.252	 .248	 .253	 .249	 .243	 .278	 .232

.079	 .169	 .095	 .184	 .201	 .216	 .212

.064	 .132	 .082	 .163	 .180	 .202	 .196

.071	 .150	 .089	 .173	 .190	 .209	 .204

.169	 .1.84	 .167	 .195	 .195	 .199	 .200

.147	 .175	 .143	 .182	 .181	 .203	 .190

.158	 .180	 .155	 .188	 .188	 .201	 .195

.023	 .115	 .038	 .158	 167	 .179	 .283

.028	 .133	 .037	 .160	 .168	 .186	 .193

.025	 .124	 .038	 .159	 .167	 .183	 1	 .238
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D-25

4

f	 .^

a

SOIL MOISTURE MEASUREMENTS

GRAVIMETRIC MOISTURE CONTENT Ow (GM/GM)	
ORIGINAL, PACE 15

of POOR QUALITY

PLOT NO. 3

DATE TIME AREA DEPTH INTERVAL (CM)

0-k h-1 0-1 1-^2 2-5 5-9 9-15

8/25 1430 E .010 .064 .039 .140 .154 .175 .185
W .019 .115 .033 .179 .187 .184 .181

AVG .014 .090 .036 .159 .171 .180 .184

8/26 1430 E .017 .105 .029 .148 .168 .189 .188
w .009 .100 .030 .144 .165 .179 .180

AVG .013 .103 .030 .146 .166 .184 .184

8/27 1030 E .035 .067 .045 .151 .169 .184 .194
W .034 .123 .063 .160 .162 .177 .174

AVG .035 .095 .054 .156 .165 .181 .181

8/28 1430 E .265 .241 .251 .239 .235 .241 .229
W .185 .181 .192 .191 .209 .215 .2121

AVG .225 .211 .216 .215 .222 .228 .220

8/29 1500 E .074 .110 .091 .143 .173 .212 .195
w .067 .117 .092 .135 .167 .184 .183

AVG .070 .114 .092 .139 .170 .198 .189

8/30 1600 E .059 .127 .064 .145 .175 .191 .205
W .051 .138 .064 .171 .174 .187 .185

AVG .055 .132 .064 .158 .174 .189 .195

9/4 1115 MIDDLE .058 .135 .070 .167 .173 .183 .190

15-20 20-25 25-30

.206 .196 .178



DATE 1'Imill, ARFA 1 ► i	 l	 Ili l^	 l ht:tl. 1t.,1)

9/6 1515 '.' .127 8; .2O0 1205

k . 172 .200 . l")^) .:. + .225 ..	 3; ^ 	 u„

AVG .149 1191 1171 .:1 1 .206 .2+16

9/7 0930 1 .124 .194 .196 .19'5

t^ .166 . a02 .17.3 .: 17 .?,1.6 .:,10 2 30

AVG, .145 .l+),:" .151 •.', U6 .21.0 .21.3 .213
1

1445 G .02:3 .O84 .O`'i7 .l8•^ .195 .208 .2107

W ,115 .10o .06`3 ,21.' .209 19 .229	 i

AVG .O69 .145 .060 .2.00 .202 .213 .218	
7]

f̂

9/8 1430 1. .049 .116 .o5q 105 .186 .205
9

.214

w .091 .164 .148 .198 .1'7 .206 .220

AVt. .070 .131) .104 .196 .192 .206 .217

()/9 1415 K .036 .056 .042 .178 .191 .213

W .059 .1"0 .085 .208 .202 .225 .2:3;3

AVG .047 .113 .064 1 .197 .M19 .227

i

9 /10 0630 F: .056 .119 .098 .14 .175 .188 .192	 r

W .110 .174 .147 .188 .194 .213 .219

AVG .083 .146 .123 .181 .185 ,201 .205

0745 1' .0134 .060 .()41 .118 .169 .177 .189

iti• .031 .059 .041 .129 .176 .180 .198

AVC, .032 .()59 .066 .124 .173 .179 .193'

1000 1? .038 .127 .063 .103 .169 .178 .173 

.093 .176 .1.23 .191 .210 . 208 .192

AVG .066 .151 .093 .177 89 .193 .182
wj

1200 i' .050 .136 .085 .181 .186 .191 .206

W .097 .184 .122 .'203 .202 .214 .213

AVG .074 .160 .101 .192 .194 .2-03 .209

1400 F. .022 .11; .0 1b .lot) .188 .JL44 .205

1,' .071 .lo8 .11,+1 .187 .184 .196 .198

AVG .04' .150 .100 lli8 .186 .195 .202

P-26
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2000

2245

9/11	 0715

1500

E
W

AVG

E
W

AVG

E
W

AVG

E
W

AVG

PDOT N0. 4

A	 DEPTH INTERVAL (CM)

0-^	 k-1	 0-1	 1-2	 2-5	 5-9	 9-15

.008	 .055	 .013	 .167	 .180	 .202	 .199

.028	 .139	 .064	 .168	 .188	 .201	 .215
:018	 .097	 .039	 .168	 .184	 .202	 .207

.264	 .156	 .060	 .186	 .187	 .200	 .195

.075	 .145	 .075	 .170	 .173	 .197	 .219

.169	 .150	 .068	 .178	 .180	 .198	 .207

.044	 .107	 .067	 .157	 .180	 .177	 .222

.054	 .119	 .062	 .168	 .194	 .208	 .201

.049	 .113	 .065	 .162	 .187	 .193	 .211

.033	 .077	 .049	 .162	 .182	 .212	 .198

.084	 .114	 .125	 .184	 .196	 .188	 .209

.059	 .096	 .087	 .173	 .189	 .200	 .204

.047	 .093	 .049	 .143	 .170	 .204	 .190

.072	 .132	 .076	 .192	 .189	 .213	 .230

.060	 .112	 .063	 .168	 .180	 .209	 .210

.018	 .072	 .022	 .163	 .179	 .201	 .200

.066	 .150	 .102	 .194	 .204	 .211	 .180

.042	 .111	 .062	 .178	 .191	 .206	 .190

.031	 .029	 .027	 .052	 .121	 .164	 .160

.029	 .056	 .030	 .182	 .191	 .225	 .222

.030	 .043	 .028	 .117	 .156	 .195	 .1.91

.022	 .059	 .025	 .148	 .156	 .195	 .186

.028	 .143	 .046	 .208	 .205	 .227	 .232

.025	 .101	 .036	 .178	 .1.80	 .211	 .209

.008	 .017	 .012	 .121	 .177	 .183	 .185

.013	 .039	 .014	 .137	 .167	 .201	 .210

.011	 .028	 ,.013	 .129	 .172	 .192	 .197

SOIL MOISTURE MEASUREMENT$

GRAVIMETRIC MOISTURE CONTENT 0W (GM/GM)	 ORIGHNAL PACE.: i

OF POOR ()?lAj.j-rV

X

E
W
'G

E
W

AVG

9/12	 1500

9/13	 1445

9/14	 1400

E
W

AVG

E
W

AVG

E
W

AVG

9/17	 1500

9/19	 1500

E	 .015	 .039	 .026	 .146	 .170	 .179	 .192
W	 .018	 .051	 .027	 .136	 .168	 .197	 .205

AVG	 .016	 .045	 .026	 .141	 .169	 .188	 .i98

E	 .011	 1019	 .019	 .060	 .165	 .184	 1189
W	 .032	 .140	 .079	 .183	 .190	 .203	 .206

AVG	 .022	 .079	 .049	 .122	 .178	 .193	 .198

D-27



D-28

SOIL MOISTURE MEASUREMENTS

GR.AVIMETRIC MOISTURE CONTENT 0w (GM/GM)

PLOT NO. 5

DATE TIME AREA DEPTH INTERVAL (CM)

0-k 31-1 0-1 1-2 2--5

9/21 1430 E .243 .231 .228 .234 .209

W .209 .221 .223 .213 .208

AVG .226 .226 .225 .224 .209

9/25 1530 E .038 .114 .053 .185 .188

w .049 .141 .047 .192 .197

AVG .044 .128 .050 .188 .192

9/28 1530 E .021 .027 .023 .093 .150

W .025 .055 .029 .121 .156

AVG .023 .041 .026 .107 .153

10/2 1530 E .019 .072 .018 .133 .168

W .026 .083 .039 .134 .150

AVG .022 .077 .028 .134 ".159

10/5 1430 E .017 .024 .025 .079 .164

W .017 .052 .019 .113 .146

AVG .017 .038 .022 .096 .155

10/9 1600 E .030 .041 .034 .080 .123

W .044 .083 .046 .137 .156

AVG .037 .062 .040 .108 .140

10/12 1630 E .019 .070 .034 .151 .148

W .024 .044 .030 .138 .162

AVG .021 .057 .040 .144 .155

10/16 1500 E .147 .140 .155 .173 .167

W .134 .135 .127 .154 .163

AVG .141 .138 .141 .163 .165

]Ct19 1500 MIDDLE .042 .089 .055 .159 .159

ol'itelp'l t% ^- d,-'t,l n :
Cap [" o

5-9

.220

.223

.221

.208

.220

.214

.181

.179

.180

.178

.170

.174

.184

.180

.182

.188

.193

.191

.173

.188

.180

.174

.189

.181

.175

9-15

.210

.217

.213

.217

.244

.230

. i81

.190

.185

.188

.194

.191

.177

.173

.175

.181
-96
.186

.189

.168

.179

.188

.188

.188

.187
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ORIGINAL PAGE M

OF POOR QUALITY

k	 y

APPENDIX E
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SOIL MOISTURE MEASUREMENTS

BULK DENSITY (GH/Cli 3 )

7--j

PLOT NO. 1

DEPTH INTERVAL (CM)
	

BULK DENSITY (GM/CM 3

	

0-5
	

1.500

	

5-10
	

1,660

	

10-15
	

1.485

E-1

It



IF

SOIL MOISTURE MEASUREMENTS	 ORIGINAL R^^^. Ig
3	 OF POOR QUALITY

BULK DENSITY (Gk^/CM )

PLOT NO. 2

DEPTH INTERVAL (CM)	 BULK DENSITY (GM/CM3)

0-'	 1.486

k-1	 1.197

0-1	 1.249

1-2	 1.134

2-5	 1.002

5-9	 1.057

9-15	 1.038

15-20	 1.007

20-25	 1.152

25-30	 1.650

4



SOIL MOISTURE MEASUREMENTS

BULK DENSITY (GM/CM3 )

PLOT NO. 3
DATE INTERVAL: 8/21 through 8/22

DEPTH INTERVAL (CM)

0-11

0-1

1-2

2-5

5-9

9-15

15-20

20-25

25-30

ORICINAL PAC-12' 1,84

OF POOR QUALITY

BULK DENSITY (GM/CM3)

1.486

1.197

1.249

1.134

1.007.

1.057

1.038

1.007

1.152

1.650

DATE INTERVAL: 8/23 through 8/27

0-1,
	

1.578

	

-1
	

1.472

	

0-1
	

1.457

	

1-2
	

1.111

	

2-5
	

1.083

	

5-9
	

1.057

	

9-15
	

1.038

	

15-20
	

1.007

	

20-25
	

1.152

	

25-30
	

1.650

i	 E-3



SOIL MOISTURE MEASUREMENTS

BULK DENSITY (GM/CM3 )

PLOT NO. 3

DATE INTERVAL: 8/28 through 9/4

DEPTH INTERVAL (CM)

0-'

^-1

0-1

1-2

2-5

5-9

9-15

15-20

20-25

25-30

BULK DENSITY kGM/CM3)

1.546

1.512

1.525

1.181

0.969

1.057

1.038

1.007

1.152

1.650

E-4



9

E-5

SOIL MOISTURE MEASUREMENTS

BULK DENSITI (GM/CM 3 )

9/6 through 9/14

DEPTH INTERVAL (CM)

0-1l

bs-1

0-1

1-2

2-5

5-9

9-15

oflIGMAL VACy tS

OF POOR QUALITY

BULK DENSITY (GM/CM3)

1.565

1.451

1.493

1.254

1.153

1.153

1.187



i

SOIL MOISTURE ^ASUREMENTS

BULK DENSITY (GM/CM3)

PLOT NO. 5

ORIGINAL PAGE 60
OF POOR QUALITY

DEPTH INTERVAL (CM)
	

BULK DENSITY (GM/CM3)

0-^
	

1.507

1.457

n_.1
	

1.490

1-2
	

1.240

2-5
	

1.136

5-9
	

1.308

9-15
	

1.533

E-6
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0 R I G I N A L SAG U M,-

11	
,SOIL MOISTURE MEASUREMENTS	

OF POOR QUALITY

VOLUMETRIC MOISTURE CONTENT 0v(CM-/CM'

PLOT NO.	 1 DATE; 7/9/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

1000 I .546 .438 .405 .392 .438 .420 .443

II .579 .401 .398 .393 .443 .363 .423

III .408 .339 .320 .335 .351 .368 .365

IV .467 .359 .354 .332 .378 .336 .347

PLOT MEAN .500 .384 .369 .363 .402 .372 .395

1200 I --- .300 .246 .251 .266 .273 .356

II .416 .350 .431 .290 .372 338 .368

III .375 .375 .350 .321 .356 .279 .285

IV .462 .321 .263 .282 .336 .315 .330

PLOT MEAN .417 .336 .323 .287 .332 .302 .335

1600 I .513 .386 .363 .309 .393 .354 .374

II .458 .473 .371 .350 .413 .327 .312

III .390 .324 .285 .276 .320 .273 .278

IV .452 .302 .306 .291 .338 .306 .359

PLOT MEAN .431 .371 .332 .306 .366 .315 .330

F-1



4

ORIGINAL PAGr 13 a

OF POOR QUALITY
SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT Ov (CM3/CM3)

Y

PLOT NO.	 1 DATE: 7/10/79
DEPTH INTERVAL (CM)

'	 TIME QUAD 0-,25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900 I .660 .407 .369 .360 .449 .363 .380

II .440 .405 .317 .375 .384 .363 .312

III .372 .344 .276 .228 .305 .278 .315

IV .420 .329 .318 .300 .341 .320 .306	 1

PLOT MEAN :473 .371 .320 .315 .369 .332 .329

1300 I .474 .402 .386 .423 .422 .312 .321

II .324 .276 .227 .180 .252 .296 .285	 1

-
III .464 .410 .252 .282 .353 .257

i
.323

IV .347 .293 .266 .272 .294 .323 .300

PLOT MEAN .402 .345 .282 .290 .330 .297 .308

1600 I .594 .461 --- .270 .444 .311 .330

II .318 .410 .470 .407 .401 .326 X102

III .474 .375 .389 .336 .393 .312 .324

IV .357 .309 .281 .303 .312 .294 .296

PLOT MEAN 1437 .389 .380 .329 .387 .311 ,314	
A

i

r

^. 4

F-2
F

t ^



ORIGINAL PAGIR 1:3

SOIL MOISTURE MEASUREMENTS	 OF POOR QUA 17Y

VOLUMETRIC MOISTURE CONTENT 0v (CM3/CM3)

PLOT NO. 1 DATE: 7/11/79

DEPTR INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900 I .426 .432 --- .315 .390 .282 .333

II .347 .366 .314 .368 .348 .354 .311

III .392 .369 .339 .242 .336 .308 .326

IV .479 .300 .318 .284 .345 .299 .299

PLOT MEAN .411 .293 .324 .302 .356 .311 .317

1300 I .519 .530 .299 .227 .393 .317 .318

II .332 .312 .299 .497 .359 .350 .311

III .258 .218 .285 .254 .254 .254 .266

IV .239 .261 .269 .216 .246 .240 .264

PLOT MEAN .338 .330 .288 .299 .314 .314 .314

1600 I .402 .269 .194 .345 .303 .309 .335

II .395 .345 .255 --- .332 .284 .278

III .275 .266 .194 .195 .233 .198 .272

IV ---- .171 .230 .206 .203 .257 .266

PLOT MEAN .357 .263 .218 .249 .267 .263 .288

a

I

4

L
F-3



OF POOR VCaG1`TY
SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0
v
 (CM3/CM3)

PLOT NO, 1 DATE; 7/12/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900 I .408 .443 --- .212 .354 .248 .336

II .378 .356 .317 .305 .339 .335 .335

III .278 .329 .269 .314 .297 .285 .311

IV .387 .287 .305 .242 .305 .275 .270

PLOT MEAN .363 .354 .297 .269 .324 .285 .314

1300 I .234 .147 .221 .266 .218 .248 .260

II .189 .252 .201 .176 .204 .234 .243

III .146 .299 .116 .156 .179 .260 .281

IV .135 .215 .207 .203 .191 .249 .288

PLOT MEAN .176 .228 .186 .200 .198 .248 .269

1600 I .314 .227 .131 ..225 .224 .482 .305

II .264 .392 .161 .249 .264 .414 .267

III .059 .212 .368 .395 .260 .305 .291

IV .228 .134 .144 .146 .164 .207 .234

PLOT MEAN .216 .242 .201 .254 .228 .351 .275

F-4



1J fYi6i0YUk'J
M1M1 ^^^^rr	 ^__	 r	

i

Y^L?^t!F 3	 1
OF POOR QUAMTV	 {

SOIL MOISTURE MEASUREMENTS,

VOLUMETRIC MOISTURE CONTENT 0, (CM3/CM3)

PLOT N0.	 1 DATE:	 7/13/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2
i

2-4
i

0900 I .314 .245 .129 --- .230 .308 .321

II .408 .561 .392 .324 .422 .035 --- .

ITS .237 .386 .362 .345 .333 .315 .276 {

IV .342 .305 .293 .308 .312 .293 .257

PLOT MEAN .326 .255 .201 .206 .257 .254 .254

1300
I .362 .255 .201 .206 .257 .254 .254

T-I .384 .405 .441 --- .410 .306 .293

III .140 .197 --- .185 .174 .225 .252

IV .155 .141 .177 .201 .168 .230 .263

PLOT MEAN .260 .249 .273 .197 .252 .254 .266

1600 I .320 .122 .225 .164 .207 .255 .282

TI .306 .270 .210 .242 .257 .284 .279

TII .119 .123 .131 .180 .138 .210 .236

IV .062 .149 .179 .258 .162 .144 .263

PLOT MEAN .201 .167 .186 .212 .191 .224 .266

s

F-5



8011, MOISTURE MI-ASUREMENTS

VOLUMETRIC MOISTURE, CONTENT 0, (00/00)

IT NO. 1	 DATE: 7/14/79

DEPTH INTERVAL (CM)

(E	 QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

10	 1 .426 .095 .156 .266 .237 .303 .282

11 .210 .135 .186 .198 .180 .224 .285

TIT .087 .092 .101 .234 .131 .234 .243

IV 147 .111 .131 .185 .143 .185 .251

IT MEAN .218 .108 .144 .221 .173 .237 .267

MIGIMAL PAG[11'^ Fa

OF POOR QUALITY

F-6



SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT O (CM3 /Cm 3)

PLOT NO. 1 DATE: 7/16/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900 I .476 .230 .264 .239 .302 .248 .291

II .309 .344 .284 .177 .279 .347 .287

III .212 .194 .209 .189 .201 .228 .243

r
i

IV .195 .212 .182 .212 .198 .204 .240

PLOT
i

I

MEAN .299 .245 .234 .204 .245 .257 .266

f

ORIGINAL PAM-: VS

t

OF POOR QUALITY

-7



SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0v (CM3/CM3)

PLOT NO, 1 DATE: 7/17/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0830 I .419 .425 .296 .336 .369 .333 .327

II .437 .362 .341 .324 .366 .342 .282

111 .429 .303 .285 .254 .318 .267 .288

IV .510 .407 .435 .377 .432 .356 .404

PLOT MEAN .449 .374 .339 .323 .371 .324 .326

ORIGINAL 'unm e,- 65
OF POOR QUALITY



SOIL MOISTURE MEASUREMENTS OV POOR Qllian-y

VOLUMETRIC MOISTURE CONTENT 0
v

(CM/C.43)

PLOT NO. 1 DATE: 7/18/79

DEPTH INTERVAL (CM)

T I ME QUAD 0-.25 .25-.5 .3-.75 .75-1 0-1 1-2 2-4

0900 1 .413 .269 1255 .312 .288 .308

11 .350 .309 .264 .243 .291 .275 .276

111 .311 .323 .353 .251 .309 .272 .303

IV .375 .305 .318 .261 .315 .353 .314

PLOT ME.AN .362 .302 .312 .252 .308 .297 .300

1340 1 .318 .221 .219 .198 .239 .312 .311

11 .305 .299 .228 .264 .275 .293 .270

iri .275 .252 .268 .300 .279 .291 .279

IV .422 .294 .317 .278 .327 .287 .272

PLOT MEAN .330 .267 .263 .260 .279 .296 .284

1600 1 294 .254 .311 .245 .276 .306 .326

11 .224 .224 .227 .222 .224 .272 .303

111 .323 .245 .21!- .183 .242 .188 .290

IV .291 .122 .179 .158 .188 .255 .260

PLOT MEAN .284 .212 .233 .203 .233 .255 .294



QUAD

I

IV

1. 1

PLOT MEAN

1350

IV

P LOT ME AN

1600	 1

IV

PLOT MEAN

OT(IINAL m(qv. i
SOIL MOISTURE MEASURDIENTS	

Or' PO ()R QIL'A, . VITV

VOLUMETRIC MOISTURE CONTENT O v (0M3/013)

DATE: 7/19/79

DEPTH INTERVAL (01)

0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-14

.320 .255 .2140 .239 264 .315 .317

.522 .383 .1428 .287 .1105 .299 .333

--- --- .303 .282 .293

1

.276 .275

.317 .272 .222 .203 .255 .264 .291

.386 .303 .299 .312 .303 .21 88 .305

..	 1'30.1 .186 .21.3 .254 .239 .284 .266

.288 .300 .308 .258 .288 .264 .312

.209 .206 .243 .231 .222 .276 .258

.456 .299 .299 .270 .332 .329 .326

.314 .248 .266 .254 .270 .286 .291

.179 .248 .321 .248 .377 .269

"'94 .255 .288 .351 .297 .429 .284

.225 .222 .126 .183 .189 .230 .267

.308 .225 .174 .234 .236 .237 .248

.267 .221 -.209 .273 .2142 .3,18 .267



PLOT NO. 1

SOIL MOISTURE MGASURMIENTS

VOLUMETRIC MO1STURB CONTENT 0
v
 (CM3/CM3^

rRIUAL PAG^-*I
OF POOR QUALITY

DATE: 7/20/79

TIME	 LUAU 0-.25 .25-.5
1300	 1 .398 .227

11 .1+13 .264

111 .159 .219

IV 1198 .116

PLOT MEAN .290 .207

DEPTH INTERVAL (CM)

.5-.75 .75-1 0-1 1-2 2 4

.192 .230 .261 .267 .293

.290 .255 .306 .261 .305

.165 .171 .179 .213 .257

.144 .1.61 .1,55 .221 .261

.198 .206 .225 .240 .279

I I 1



ORIGINAL RAGS IS
OF POOR QUALITY

SOIL MOISTURE MEASUREMENTS

ETRIC MOISTURE CONTENT Ov (CM 3 / CM 3

DATE: 7/23/79

DU PT11 INTMWAL (CM)

PLOT MEAN

1300

PLOT MEAN

IWO

,QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-.4

1 .128 .159 .240 .110 .239 .176 .258

11 .320 .237 .260 .225 .261 .267 .270

111 .167 .218 .182 .216 .195 .221 .227

IV .'1.22 .098 .149 .183 .138 .212 .245

.185 .179 .207 .183 .209 .219 .251

1 .038 .102 .135 .125 .101 .222 .240

11 .312 .270 .230 .257 .267 .281 .264

11l . 113 .227 .216 .153 .177 .233 .258

IV .050 .071 .185 .161 .119 .222 .210

.1,28 .168 .192 .176 .165 .240 .243

1 .024 .038 .182 .195 .110 .243 .270

11 .035 .090 .312 .114 .138 .194 .260

1.1.1, .036 .122 .1119 .123 .108 .189 .237

IV .050 .326 .333 .1,79 .222 .194 .230

•036 .143 .245 .153 .144 .206 .249



CRIGNAL PACq IS

SOIL MOISTURE MEASUREMENTS	
OF POOR QUALITY

VOLUMETRIC MOISTURE CONTENT Ov (CM 3 /Cm 3)

1	 DATE: 7/24/79

DEPTH INTERVAL (CM)

CIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900 I .059 .161 .104 .141 .116 .179 .204

II .345 .252 .339 .206 ,285 .284 .279

III .140 .158 .210 .215 .180 .246 .251

IV .177 .188 .180 .186 .183 .240 .254

PLOT MEAN .180 .189 .209 .188 .191 .237 .248

1330 I --- .095 .135 .110 .110 .188 .206

II .395 .128 .138 .164 .206 .242 .263

III .066 .078 .212 .096 .113 .119 .213

IV .027 .164 .110 .128 .107 .200 .213

PLOT MEAN .162 .116 .149 .125 .135 .188 .224

1600 I .000 .012 .050 .084 .036 .144 .206

II .240 .234 .270 .222 .242 .255 .272

III --- .155 .110 .183 .149 .221 .237

_- , ^" non 19.r, 191



F-14

SOIL MOISTURE MEASUREMENTS	
ORIGINAL PAcaE 6S
OF POOR QUALITY

VOLUMETRIC MOISTURE CONTENT 0  (CMS/CMS)
DATE 7/25/79

DEPTH INTERVAL (CM)

0-.2,5 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

.003 .116 .186 .129 .108 .230 .236

.282 --- --- .225 .254 ,252 .276

.300 .182 .198 .308 .246 .246 .258

.078 .183 .138 .258 .167 .228 .275

.165 .161 .174 .230 .194 .239 .261

.038 .114 .116 .176 .111 .221 .228

.260 .231 .242 .239 .243 .243 .249

.054 .164 .194 .195 .152 .170 .234

.039 ,104 .198 .197 .135 .218 .237

.098 .153 .188 .201 .161 .213 .237

D

III

I'
;;	 w	 IVt;

PLOT MEAN

1600	 I

i
II

III

IV

PLOT MEAN



w^

SOIL MOISTURE MEASUREMENTS
CDCp@	 8. ts C43 G,

VOLUMETRIC MOISTURE CONTENT Ov (CM 3/CM3} OF POOR QuAvrry
f

PLOT NO. 1 DATE: 7/26179

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2:4

0600 I .272 .141 .230 .212 .213 .234 ---

II .204 .194 .257 .336 .248 .353 .240

ITI .134 .225 .146 .194 .174 .233 .243

IV .117 .153 .216 --- .162 .194 .221

PLOT MEAN .182 .179 .212 .248 .200 .254 .234

0$00 I .156 .069 .108 .120 .114 .200 .195

II .257 .218 267 .258 .251 .218 .233

III .315 .335 .177 .128 .239 .251 .248

IV .084 .213 .219 .230 .186 .231 .221

PLOT MEAN .203 .209 .194 .185 .197 .225 .224

1000 I .065 .141 .113 .129 .113 .246 ---

II .240 .269 .230 .252 .248 .159 .224

III .113 .243 .242 .174 .194 .222 .240

IV .035 .086 .177 .201 .125 .228 .240

PLOT MEAN .113 .185 .191 .189 .170 .215 .234

i



t

r

SOIL MOISTURE: MEASURDIENTS 	
0i, VJJR QUALITY

VOLUMETRIC MOISTURE CONTENT 0
v (C113/C113)

PLOT NO. 1	 DATE: 7!26/79

DEPTH INTERVAL (011)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-/, 

1200 I ,147 .164 .312 .111 .183 .209 .254

11 .297 .206 .275 .257 .258 -- ---

111 .081 .212 .182 .189 .167 .251 .347

1V .180 .149 .176 .161 .167 .203 .218

PLOT MEAN .177 .183 .236 .180 .194 .221 .273

1400 1 .105 .170 .159 .261 .174 .240 .245

11 .344 .383 .279 ,296 .326 .333 .234

111 .156 .261 .333 .282 1758 .291 .248

IV .170 .231 .221 .224 .212 .25 .236

PLOT MEAN .194 .261 .248 .266 .242 .279 .240

1600 1 .192 --- .269 --- .231 .245 .218

11 .168 .200 .201 .221 .198 .294 .332

111 .023 .059 .126 .221 .107 .213 .236

1V .264 .128 .158 .165 .178 .215 .215

PLOT MEAN .162 .129 .189 .203 .179 .242 .251
i7

F-16

E-i

Y1^



PLOT NO. 1

.,OIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0, (CM3/CM3)

DATE: 7/26/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2.4

1800 I .000 .025 .105 .156 .072 .233 .240

II .315 .341 .246 .264 .291 .276 .227

III .000 .012 .104 .215 .083 .216 .255

IV .044 .170 .191 .188 .149 .230 .227

PLOT MEAN .090 .137 .162 .206 .149 .239 .237

2000 I .029 .048 .134 .225 .110 :240 .218

II .296 .182 .230 .165 .218 .275 .242

III .180 .195 .198 .249 .206 .245 ---

IV .132 .165 .197 .231 .182 .227 .239

PLOT MEAN .159 .147 .189 .218 .179 .246 .233

F-17
	

4



PLOT NO. 1
	

DATE; 7/30/79

DEPTH INTERVAL (CM)

TIME	 QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0900	 1 --- .305 .048 .410 .254 .344 .329

11 .570 .432 .444 .330 .1-44 .275 .290

111 .273 .186 .276 .278 .254 .279 .291

IV .294 .315 .257 .329 .299 .245 .282

PLOT MEAN .380 .309 .257 .336 .312 .285 .299

r

a

SOIL 'MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0v (CM3/CM3)



j
{

f

SOIL MOISTURE MEASUREMENTS

VOLUMETRICi MOISTURE CONTENT 0 (Cm3/CM3)
V .

PLOT NO. 2 DATE: 8/6/79

DEPTH INTERVAL (CM)

TIME	 QUAD 0-.25 .25-.5	 .5-.75	 .75-1	 1-2 2-5 5-9 9-15

1200	 I .061 .171 .150	 .163	 .175 .155 .164 .177

II .086 .174 .164	 .163	 .162 .166 --- ---

III .055 .163 .170	 .174	 .144 .138 .194 .202

IV .129 .232 .205	 .208	 .208 .235

PLOT MEAN .083 .186 .172	 .177	 .172 .174 .180 .190

1545	 I
w

.021 .064 .069	 .067	 .152 .144 .131 .149

F	 II .019 .015 .043	 .087	 .153 .157 --- ---

i.	 III .015 .071 .152	 .183	 .177 .160 .185 .209

IV .033 .117 .128	 .165	 .174 .171 --- ---

PLOT MEAN .022 .067 .098	 .126	 .164 .158 .159 .180

a

v

F-19



F-20

r

SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0v (CM3/CM3)

PLOT NO. 2 DATE: 8/7/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5	 .5-.75 .75-1 1,-2 2-5 5-9 9-15

0945 I .034 .100 .157 .157 .162 .146 .167 .163

II .033 .119 .134 .152 .158 .162 --- ---

III .037 .119 .128 .163 .170 .149 .182 .201

IV .059 .092 .147 .180 .187 .191 --- ---

PLOT MEAN .031 .107 .141 .163 .169 .162 .174 .183

1330 I .010 .013 .050 .102 .145 .135 .150 .149

II .009 .012 .048 .099 .154 .159 --- ---

II1 .004 .021 .109 .160 .171 .168 .179 .i91

IV .007 .080 .150 .183 .194 .179 --- ---

PLOT MEAN .007 .031 .090 .136 .167 .160 .165 .170

1630 I .004 .009 .006 .041 .119 .137 .177 .191

II .004 .004 .018 .048 .132 .140 --- ---

III .007 .012 .006 .141 .187 .174 .186 .209

IV .009 .025 .068 .115 .181 .173 --- ---

PLOT MEAN .006 .013 .025 .086 .155 .156 .182 .200



IV

PLOT MEAN

1400	 1

11.

TIT

IV

PLOT MEAN

1615

	

	 1

zz

III

IV

PLOT MEAN

SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT Q
v (013CM3)

DATE: 8/8/79

DEPTH INTERVAL (CM)

0-.25 .25-.5 .5-.75 .75-1 1-2 2-5 5-9 9-15

.016 .061 .090 .138 .169 .141 .147 .159

.016 .027 .062 .126 .161 .158 --- ---

.021 .071 .119 .158 --- --- .190 .196

.015 .048 .111 .156 .178 .179 --- ---

.018 .052 .096 .145 .169 .150 .169 .177

.007 .007 .013 .043 .129 .150 .163 .168

.007 .007 .014 .072 .132 .143 --- ---

.006 .009 .031 .095 .175 .165 .193 .212

.003 .004 .055 .113 .159 .159 --- ---

.006 .007 .029 .081 .149 .154 .179 .190

.006 .007 .043 .107 .137 .147 .157 .158

.004 .018 .061 .136 .152 .164 --- ---

.004 .018 .081 .099 .171 .156 .174 .190

.007 .016 .054 .128 .158 .164 •--- ---

.006 .015 .060 .117 .154 .158 .166 .174

F-21
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f

r

SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0	 (CM3/CM3)

PLOT NO.	 2 DATE: 8/9/79

DEPTH INTERVAL (CM)

TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 1-2 2-5 5-9 9-15

0915 1 .033 .051 .111 .139 .166 .153 --- .179

11 .036 .155 .084 .126 .149 .162 --- --^

111 .021 .033 .051 .103 .151 .154 .180 .183

1V .028 .070 .073 .171 .163 .164 ---

PLOT MEAN .030 .077 1080 .135 .158 .158 .180 .181

1600 1 .006 .010 .030 .085 .14' .140 .155 .168

11 .006 .010 .041 .097 .161 .157 --- ---

'111 .006 .013 .024 .041 .129 .168 .192 .200

t
IV .007 .013 .044 .132 .191 .183 --_ ---	

=.

PLOT MEAN X006 .012 .035 .089 .156 .162 .174 .185

F-22



SOIL MOISTURE MEASUREMENTS
i.

3	 3VOLUMETRIC MOISTURE CONTENT 0 	 (CM	 CH

PLOT NO.	 2
v

DATE: 8/10/79

DEPTH INTERVAL (CM)

TME, QUAD 0-.25 .25-.5 -5--75	 .75-1 1-2 2-5 5-9 9-15

0900 1 .028 .071 .119	 .139 .156 .136 .165 .169
11 .022 .027 .056	 .098 195 .162 --- ---

111 '022 .027 .042	 1098 .150 .1 145 .165 .172 •
IV 1025 .062 .069	 .129 .05 1158 --- ---

PLOT MEAN t025 .0118 .072	 .116 .169 .150 .165 .171

1545 1 X009 .012 .011	 .014 .071 .146 .146 .180
1 006 .009 .011	 .022 .085 .137 --- ---
1009 .019 .038	 .086 .126 .154 .175 .209

IV 1025 051 ioB	 .154 .183 ;i85
11 1,01' MF'AN 1012 .022 .042	 .069 .117 .156 .161 .191,

r-23



5-9	 9-15

.190 .206

.187 .201,

.189 .201

.213 .212

.195 .189

.204 .201

.199 .202

.186 .200

.193 .201	 1

.192 .213

.241 .226

.217 .220

.,225 .216

.197 .196

.x11 .206

.279 .248

.308 .233

.294 .241

.228 .220

.213 .203

.221 .212

.210 .208

.215 .197

.213 .203

.189 .293

.197 .200

.193 .247

F-24
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A

SOIL MOISTURE MEASUREMENTS

DATE	 TIME	 AREA

8/21	 1215	 E
W

AVG

1615	 E
W

AVG

8/22 0945 E
W

AVG

1400 E
ii w

AVG

-= 1645 E
W

AVG

8/23 0900 E
W

AVG

1645 E
W

AVG

8/24 0900 E
W

AVG

1600 E
W

AVG

VOLUMETRIC MOISTURE CONTENT Ov ((,M3/CM3)

PLOT NO. 3

DEPTH ;41:TERVA'L (CM)

0- '-1 0-1 1-2 2-5

.235 .235 .224 .238 .206

.239 .223 .195 .214 .185

.237 .229 .210 .226 .196

.052 .204 .136 .209 .204

.055 .186 .099 .218 .187

.054 .195 .118 .214 .196

.159 .206 .150 .228 .186

.098 .212 .147 .265 .179

.129 .209 .149 .247 .183

.030 .139 .031 .205 .178

.052 .196 .104 .214 .194

.041 .168 .068 .210 .186

.074 .182 .086 .202 .195

.030 .032 .026 .247 .147

.052 .107 .056 .225 .171

.417 .377 .377 .289 .270

.377 .353 .358 .266 .256

.397 .365 .368 .278 .263

.125 .249 .139 .205 .218

.100 .194 .13.9 .181 .195

.113 .222 .129 .193 .207

.207 .271 .243 .217 .211

.232 .258 .208 .203 .196

.250 .264 .226 .210 .204

.036 .169 .055 .175 .181

.044 .195 .054 .177 .182

.040 .182 .055 .176 .181



I
i
3SOIL MOSSTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 8 (CM3/CM3)
v

PLOT NO. 3

DATE	 TIME	 4REA	 DEPTH INTERVAL (CM)

0-' k-1 0-1 1-2 2-5 5-9 9-15

8/25 1430 E .016 .095 .057 .155 .167 .185 .192
w .030 .170 .048 .196 .203 .194 .188

AVG .023 .132 .052 .177 .185 .190 .190

8/26 1430 E .026 .155 .043 .164 .182 ?200 .195
w .014 .147 .043 .160 .178 .189 .187

AVG .020 .151 .043 .162 .180 .194 .191

8/27 1030 E .055 .099 .066 .168 .183 .195 .201
w .054 .182 .092 .178 .175 .187 .181

AVG .055 .140 .079 .173 .179 .191 .191

8/28 1430 E .409 .364 .383 .282 .227 .255 .237
w .286 .273 .293 .226 .202 .227 .220

AVG .348 .318 .338 .254 .215 .241 .229

8/29 1500 E .115, .167 .139 .169 .168 .224 .203
w .103 .177 .141 .159 .162 .194 .190

AVG .109 .172 .140 .164 .165 .209 .196

8/30 1600 E .092 .193 .098 .171 .169 .202 .212
w .079 .208 .097 .2.02 .168 .198 .192

AVG .085 .200 .097 .187 .169 .200 .202

9/4 1115 MIDDLE .089 .205 .106 .197 .168 .194 .197

15-20 20-25 25-30
.207 .226 .292

r

F-25



9/8	 1430

9/10	 0630

0745

1000

1200

SOIL MOISTURE MEASUREMENTS

VOLUMETRIC MOISTURE CONTENT 0
v

(013/CM3)

PLOT NO. 4

AREA DEPTH INTERVAL (CM)

0-' ^-1 0-1 1-2 2-5 5-9 9-15

E .198 .265 .213 4253 .216 .230 .244
W .269 .290 .297 .281 .260 .268 .272

AVG .234 .277 .255 .267 .238 .249 .258

E .194 .269 .198 .243 .223 .226 .231
W .259 .293 .255 .273 .261 .265 .274

AVG .226 .281 .228 .258 .242 .246 .252

E .036 .122 .084 .231 .224 .240 .246
W .179 .299 .093 .272 .241 .252 .272

AVG .108 .211 .089 .251 .232 .246 .259

E .076 .168 .088 .244 .215 .236 .254
14 .092 .246 .127 .261 .233 .259 .276

AVG .074 .164 .095 .242 .227 .252 .270

E .088 .172 .146 .218 .202 .21.7 .228
14 .171 .252 .220 .236 .223 .246 .260

AVG .130 .212 .183 .227 .213 .231 .244

E .053 .087 .061 .148 .195 .204 .224
W .048 .086 .136 .162 .203 .208 .234

AVG .050 .086 .098 .155 .199 .206 .229

E .060 .184 .094 .205 .195 .205 .205
W .146 .255 .183 .239 .242 .240 .227

AVG .103 .219 .139 .222 ,218 .222 .216

E .078 .198 .1.27 .226 .214 .220 .245
W .152 .267 .182 .254 .233 .247 .253

AVG .115 .233 .154 .240 .224 .234 .249

E .035 .193 .114 .212 .217 .223 .244
W .11.1 .244 .210 .235 .212 .225 .235

AVG .073 .21.8 .162 .224 .215 .224 .240



9/11	 0715

2000

2245

1500

9/12	 1500

9/13	 1445

9/14	 1400

9/17	 1500

9/19	 1500

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

E
w

AVG

tivv

SOIL MOISTURE MEASUREMENTS

)LUMETRIC MOISTURE CONTENT 8 v (Cm 3 /cm 3)

PLOT NO. 4

DEPTH INTERVAL (CM)

0-11 ^-1 0-1 1-2 2-5

.012 .080 .020 .210 .208

.043 .202 .096 .211 .217

.028 .141 .058 .210 .212

.412 .226 .090 .234 .216

.117 .210 .112 .213 .200

.265 .218 .101 .223 .208

.068 .155 .100 .197 .208

.084 .173 .093 .210 .224

.076 .164 .096 .204 .216

.052 .112 .073 .203 .210

.131 .165 .1.87 .231 .226

.092 .139 .130 .217 .218

.074 .135 .073 .180 .196

.113 .191 .114 .241 .218

.093 .163 .093 .210 .207

.0277 .105 .034 .204 .207

.103 .218 .152 .243 .235

.065 .162 .093 .224 .221

.049 .042 .040 .065 .140

.034 .082 .044 .228 .220

.0417 .062 .042 .146 .180

.035 .085 .038 .186 .180

.045 .207 .069 .261 .236

.040 . ].46 .053 .223 208

.013 .025 .018 .152 .204

.021 .056 .021 .171 .192

.017 .041 .020 .162 .198

.023 .057 .038 .183 .196

.028 .080 .041 .171 .194

.025 .068 .039 .176 .195

.017 .029 .028 .076 .190

.050 .218 .117 .229 .220

.034 .124 .073 .152 .205

F-97

5-9	 9-15

	

.233	 .236

	

.232	 .255

	

.232	 .245

	

.230	 .232

	

.227	 .260

	

.229	 .246

	

.204	 .263

	

.240	 .239

	

.222	 .251

	

.244	 .235

	

.217	 .248

	

.231	 .242

	

.235	 .225

	

.245	 .274

	

.240	 .249

	

.231	 .237

	

.244	 .212

	

.237	 .225

	

.190	 .190

	

.260	 .263

	

.224	 .227

	

.225	 .221

	

.261	 .275

	

.243	 .248

	

.212	 .219

	

.232	 .249

	

.222	 .234

	

.207	 .227

	

.227	 .244

	

.217	 .235

	

.212	 .224

	

.234	 .245

	

.223	 .235



/ SOIL
'
~" VOLUMETRIC^^IO MOI8TDRE CONTENT 0 °^	 .~(ws^ /uo3 l^	 '	 '
'̀

PLOT NO.	 5

'	 DATE TIME AREA DEPTH INTERVAL (CM)

|
0-11 11-1 O-1 1-2 2~5 5-9 9-15

^ 9/21 1430 E .366 .336 .339 .291 .238 .288 .321
^ V/ .314 .222 .332 .264 .237 .291 .332

JQ/Q ,340 .329 .338 .377 .237 .290 .327

^	 9-25 1538 E .057  .186 ,079 .229 .213 .272 .332

/
" w ,074 .206 .070 .238 .224 .288 .373

^` A\T'S .066 .186 .075 .233 .219 .280 .353

9-28 1530 'O .081 ,040 .035 ,116 .171 .237 ,277
w .037 .080 .043 .150 .178 .235 .291

r AVQ .034 .080 .039 ,133 .174 .237.237 ,284

!- 10/2 1530 E .028 .105 ,026 .1-85 .lgl °233 .289
'

w .039 .120 .058 .166 .I71 .223 .297
AVQ .033 .113 .042 .108 .I81 .228 .293

18/5 1430 E .025 ,035 .038 .098 .186 ^241 ,271
w .026 .870 .028 .140 .165 ,235 .366

&VQ .025 .056 .033 .119 ,I76 .238 .269 

10/9 1600 E .045 .059 ,051 .099 .140 246 .277
|	 ^ w ,068 .I21 .069 ,170 .177 ,252 ,301
^ AVQ .056 .090 .060 .134 .159 .249 .245

10/12 1630 E .028 .102 .050 .187 ,I69 .226 .290'
w .036 ,064 ,044 .171 .185 .346 .258

^ AVQ ,032 .083 .047 .179 .I77 .236 .274 
i

10/16 1500 D .221 .204 .231 .215 .1.90 .227 .289
w .202 .197 .189 1,190 .185 .247 ,289

AVG .212 .200 .210 .203 .187 ,237 .289

10/19 1500 MIDDLE .064 ^130 .083 .197 ,18I .229 ,286

^ 	
.



APPENDIX G

TEMPERATURE MEASUREMENT RECORD



PLOT # 1 TEMPERATURE MEASUREMENT TIMES

DATE TIME COMMENTS DATE TIME COMMENTS

709 859 713 809
709 1344 Relative 713 839
709 1601 Humidity 713 909
710 830 Sensors at 5cm 713 939
710 1329 and 100cm 713 1009
710 1503 Worked 713 1039
711 800 Throughout 713 1109
711 1249 Plot 1 713 1139
711 1653 713 1209
712 659 Inconsis- 712 1239
712 719 tent 713 1309
712 739 Measurement 713 1339
712 809 Time At 713 1409
712 829 Start Of 713 1429
712 859 Plot Due 713 1459
712 929 To Problems 713 1529
712 959 With The 713 1559
712 1029 DL-520 713 1629
712 1059 713 1659
712 1129 713 1729
712 1159 713 1759
712 1229 713 1829
712 1259 71.3 1859
712 1329 713 1929
712 1359 713 1959
71? 1429 713 2029 Data Logger Reset To
712 1459 714 39 Make Measurements In
712 1529 714 239 Two Hour Intervals
712 1559 714 439
712 1659 714 639
712 1729 714 839
712 1759 714 1339
712 1829 714 1628
712 1159 714 1839
712 1929 714 1939
712 1959 714 2139
712 2007 714 2339
712 2107 715 139
712 2207 715 339
712 2307 715 539
713 7 715 739
713 107 715 839
713 207 715 1039
713 307 715 1239
713 407 715 1439
713 507 715 1617
713 607 715 1839
713 702 715 2039
713 719 715 2239
713 739 716 39

G-1



_-4

PLOT # 1 (con't) TEMPERATURE MEASUREMENT TIMES

4

DATE TIME COMMENTS DATE TIME COMMENTS

716 239 720 439 Measurements
716 439 720 836 In Four Hour
716 639 720 1239 Inte,:vals
716 739 720 1939 Data Logger
716 939 720 2339 Inconsistent

716 1131 721 339 In Four

716 1139 721 739 Hour Interval
716 1239 721 1139
716 1439 721 1539
716 1639 721 1939
716 1839 721 2339
716 2039 722 239
716 2239 722 639
717 39 722 1039
717 239 722 1439
717 439 723 239
717 639 723 639
717 839 723 1039
717 1030 723 1439
717 1139 Data Logger 723 1839
717 1339 Inconsistent 723 2239
717 1539 In Two 724 139 -{
717 1739 Hour 724 539
717 1939 Interval 724 939
73.7 2029 724 1339
717 2239 724 1739 j
718 39 724 2139
718 239 725 139
718 439 725 539
718 639 725 839
718 839 725 1239
718 1039 725 1639
718 1239 725 2039 ,J
718 1439 726 39
718 1639 726 439
718 1839 726 601 Start Of

718 2039 726 802 Diurnal

718 2239 726 1039
719 39 726 1234
719 239 726 1400
719 439 726 1632
719 639 726 183.6
719 739 726 1957
719 939
719 1139
719 1339
719 1439
719 1639
719 2039 Data Logger -
720 39 Reset To

Make

k	 O_2



Plot # 2	 TEMPERATURE MEASUREMENT TIMES

DATE TIME COMMENTS DATE TIME

806 1139 808 1339
806 1239 Relative 808 1439
806 1339 Humidity 808 1539
806 1439 Sensor 808 1639
806 1539 At S cm 808 1739
806 1639 Quit Work- 808 1839
806 1739 ing Properly 808 1939
806 1839 Between 808 2039
806 1939 Plots 1 808 2139
806 2039 and 2. 808 2239
806 2139 Sensor at 808 2339

806 2239 100 cm 809 39
806 2339 Worked 809 139

807 39 Through- 809 239

807 139 out Plot 809 339

807 239 2 809 439

807 339 809 539

807 439 Repaired 809 639

807 539 Data Logger 809 739

807 639 Between 809 839

807 739 Plots 1 809 939

807 839 and 2. 809 1039

807 939 Set For 809 1139
807 1039 Hourly 809 1239

807 1139 Measurement 809 1339

807 1239 809 1439
807 1339 809 1538

807 1439 809 1639

807 1539 809 1739

807 1639 809 1838

807 1739 809 1939

807 1839 809 2039

807 1939 809 2139

807 2039 809 2239

807 2139 809 2339

807 2239 810 39

807 2339 810 139

808 39 810 239

808 139 810 339

808 239 310 439

808 339 810 59

808 439 810 639

808 539 810 739

808 639 810 839

808 739 810 939

808 839 810 1039

808 939 810 1139

808 1039 810 1239

808 1139 810 1339

808 1239 810 1439
810 1539

f

S

COMMENTS

G-3



Plot # 3 TEMPERATURE MEASUREMENT TIMES

DATE TITM COMMENTS DATE T1,ME

821 1639 Relative 824 139
821 1739 Humidity 824 239

821 1839 Sensor At 824 339
821 1939 100 cm Quit 824 439
821 2039 Working Be- 824 539
821 2139 tween Plots $24 639
821 2239 2 and 3 824 739
821 2339 624 839
822 39 824 939
822 139 Plot 3 824 1039
822 239 Data Logger 824 1139
$22 739 Set For 824 1239
822 839 Hourly 824 1339
822 939 Measurements 824 1439
822 1039 824 1.539
822 1139 324 1639
822 1239 824 1739
822 1339 824 1839
822 1439 824 1939
822 1539 324 2039
822 1639 324 2139
822 173° X24 ?.233
822 1839 €324 2339
822 1939 325 39
822 2039 '325 139
822 2139 325 239
822 2239 825 339
822 2339 325 439
823 39 825 539
823 139 825 639
823 239 825 739
823 339 825 839
823 439 825 939
823 538 825 1039
823 639 82.5 1139
823 739 825 1239
323 839 825 1339
823 939 825 1439
823 1039 825 1539
823 1139 825 1639
823 1239 825 1739
823 1639 825 1839
823 1739 825 1939
823 1839 825 2.039
823 1939 825 2139
823 2039 825 2239
823 2139 825 2339
823 2239 826 39
823 2339 826 139
824 39 826 239

r

COMMENTS
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DATE TIME	 COMMENTS DATE TIME

826 339 828 539
826 439 828 639
826 539 828 739
826 639 829 1439
826 739
826 839
826 939
826 1039
826 1.139
826 1239

A	
826 1339
826 1439
826 1539
826 1639
826 1739
826 1839
826 1939
826 2039
826 2139
826 2239
826 2339
827 J9
827 1.39
827 239
827 339
827 439
827 539
827 639
827 739
827 839
827 939
827 1039
827 1139
827 1239
827 1339
827 1439
827 1539
827 1639
827 1739
827 1839
827 1939
827 2039
827 2139
827 2239
827 2339
828 39
828 139
828 239
828 339
828 439

Plot # 3 (con"C) TEMPERATURE MEASUREMENT TIMES
i

i

COMMENTS

G-5
	 `1



Plot !t 4 'MMPERATURE MEASUREMENT TUIES

DATE WHD COMMENTS DACE TIME

906 1515 Checks Of 911 1739

907 1430 Equipment 911 1839

909 1415 Prier To 911 1939
909 1840 Full Run 911 2039
909 1933 On Plot 911 2139

909 2039 4 911 2239
909 2139 911 2339
909 2239 Hourly 912 39
909 2339 Measurements	 912 139
010 39 For Plat 912 239

911 39 4 Started 912 339
91,0 .'3n 912 439
910 339 912 539
91O 439 912 639
9;U 539 912 739
01 D 039 Start Of 912 839
99-0 i39 Diurnal 912 939
()10 89 912 1039
c, `, 0 9.9 912 1139
9111 1039 912 1239
910 1139 912 1339
91r 1* 30 912 1439
910 1 ,3 •; c,

q 1 ► l 14 '4 ►
Y 0 1 i 3 c ►
9} o i W3 

ORIGINAL PAGE I5
.tu

^a1^^

11	 9
1 +?9 OF POOR QUALITY

41 C. 0'39

y 10 22 3^i

910 2239
11 39

411 139
911 439
911 339
911 439
931 539
911 639
911 73^
911 839
911 939
911 1039

911 1139
911 1239

911 1339

911 1439

911 1539
911 1639

COMMENTS
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.-I r ( î .-1 c}• U-1 V"i U? 4"I CP, IT.
^.

N 014

K' r r. C. U7 ON al N rl 1^ at(17, .C ! CCI r • C' r J Oi IT. C. wt C. I t'
n P . 6 • • p . •

C', C
.

C• l 1,1 e I:;I ry 04 (•'i r'•1 r'i :'^'1 1,x;1 1.••^1

F— H H I•^l H H H 1^I H 1•-^ H ^!
I-. H N hi 1 1--. W >

I '-' Q d-^+ Q M- Q

I.r^ IJ •. 1 •̂.
r• 	 l I,'1} ,;i

U•J

V',
I

H-10

I_ fi



ORIGINAL FL'.'02 C

OF POOR QUALITY

I C► h Na 4•1 C' C' 0 0 .CI •C+ !t• C`.I C' 0 h 0^i r-I N2 T•, 07 q;I QC+ 4:+ d d 01 ^C+ iQ {Y! OG C+°a

E C' Ct U:1 Cell Ct ^-+ r-i ••+ .-, {'+ Cr7 fi'J CrJ U'! ^+ ^'i ^I

uj 
ir'+ C'+ Sr! C'•! C^+ NJ NJ Na {*! Na {4 Na C*I NJ Na Na

^ C' l'^ tT•• Na C' C' CT^ Cr+ U`j ^+ U:1 U'! C' {^• Cr1 Q•.
W

r•^•. ,,yY,
• M n n • r I

4 C' V V
^{

Y
,

V •.fit.v 7+ y 1 Y'I T I ,y
n

i! fi!
.y

n

`',+
/y

n

5".r uY, ^I l•,
rte•

ELI
I	 U'' Cr+ 0 Cr+ N:1 N4 Na N, Na Na Na C'a Na Ckl NJ Na ON
1 "

I E CI" Cr•! ,-+ Cr• NJ Na *-+ U"1 Cr! CO , ► Q.. ct Ct C a CrI
I	 LI *-, Ui Ct +C+ 4• C' Vi ••, 10 I CO h r••{ .-+ Q,. q

I c <r Ct to + ^1 Ir! Ir! Ct Ct U7 a Ct Ct rt Ct
0 C'•, N, N, Na IN NI C•, N Na C'a NJ Na Na NJ NJ fi l

I E Na ,-1 '0.- Cr, C••, N, C• CC, I rI Cr! ,,.r+ Cr+ Cr a• NJ 0
L, C. Cr, 4'e

i	 Cr
.

.r
Y

Ir!
Y

U 4
•

i	 .I
4 Y

U^I
Y

V I
C

U 1 ,.11.1^1 ^r V! ..{Y^V
•

Cr ,yI

V
r

.A1.VI	 C',
t

C, Na 1' I N; i , N, IN C14 N, N, N NJ I' I C••, ti'°•, Na
I E h <1 Ct \I :Y+ C4 Na ^' Ct U J C••, Ct Ct U? Q'+ h1	 .,
I

* 1 st v' U^I r Crl C, r+.+ 0 r•4 1x1 N C• rr, ,CI .-1

I	 U'' h r co h Ct Ct U .+ q Ct ir+ q Ct ¢ {r, Cr b
I	 *-+ C*1 N, C•', +:,I 1~^I IN i+J C •̂ i {'a C14 (N C •a N Na N NI

CL E N4 CO Ct•• Ir	 1 ty p-, p'., ,.^ I<7 „t, Cr, r•, It U-, 0 N
'E L' e., c# .-+ .•+ r-, I-. Ct •••+ .CI ct r^ l ry,'1 .^.^ h .C,

I•— c
n

co
/

rr,
•

C. Cry c1
e

C'7
r

-t
r

Ct
•

Cr!
.

C'7
•

Ct
Y

{r,
r

ct
.

Cr!
r

Ct Ct
•; 04 N, Cr N C••, C'•, IN r%4 N, N, C, (1•4 Na Na IN (14

w Li —4 C , cri ,-, {! G• U'+ N, C'7 •-+ u:+ Ct U'I m rI. ,.{I

Gt :	 1i .I {,1 ,-, {rl r., {'! C• C." C r1 {I;i trI r,;, r+ l Ct Ct r3 `t
(r, Cr, tv, tY NI C', N, N, N, N, N, 1:1I N, N N, Na

I E
1 L

Cr+
U"+

Ct C•, +:r! <+ h• 1►'I ,r1 f'' ir+ N, 4,a

Tom' I
It ,-a C. I:r, Ct CC, i'•, Cp

• t
U': C'

r
C,

Y
+:'a

C
C':+ {.^

M
{t',

n
{,I

.
{rl

.
r',

.
Ct

t
cr

n

U7
M

_'^' I
I

^,! fi;l 1^4 I.•r} I.'', I.,', I. •'^ +^', N, I~•, I^•, i•', i. •+I N, IN N
1_

i E It Ct C :1 h rr 1 ,, * + I•.. r•• U-,
tl t L C, C1 I.. r'•+ ^C+ +-I C•; I`,.

it 1	 N• Ni Na U- , r•, rtia C'•1 ir! fi•^ fi'I I:r! Cn I,vl Ct d- U"1 Crc I rr, rrl C•, {n I:', C, C'.4 C', N, Cd N, (N N, N, 1IN t'a
U_ I

I E 01 . N, C071 ti'•, 0', 0r1 I.. Ir., h h U-+ •,{, C%J C, ,.+
rr: I	 L

IV'
•., •C1 S' I:', fi:+ ^7 U'+ t	 • C. ,^, r + ^} ,T, .t, rrl

t t C a n • p 6 r t • Y
Z I	 IT d• Cj .1 Ct a ra ^, ,: i', iI ! M." {r, I►^I c^ ^ , I6
E

Cr C{I {r. I;•! 1: , +: d C'; I:', C', i^, IN IN N, IN, C•, 1.14

W I,
CC Z .

t
Q

!rc Ct

Q q ,— H H Cl 1- W W Imo. W W 1, C, w w— W (:I

LL
CL

LL
I- •E i'r' T.

L 11•i

CL t— ^ r
IJ.,

rLL
i-- cT ^ h h ^•

C

.a



I £ *G 0 N r.
Q+I VII N. 0 C7

0- • • t

w 
CYI CJ (N N N

0 9t
Cr. U <1H • . l •

I £ a• a C14 0
1	 C.1 .-, N 0 a•
I

i	 t.'
•

a'
M

d-
•

d-
A

a•
1	

C:' 04 CSI C`a 04
r

I Q C'a a, 9t

N CC*I
1 IN

N
04

I £ Cia Cil ti^i CrJ
ct Cri r•s I

I	 In
A

a•
t

ct
 •

U'1 a
+-+ CJ IN CS I 03

LL £ C;I 0 - L0
s C:1 10 ^.
W
L.	 C, t eG Lf, of

£ 0 C' a.. Cf+.

C_I A • 1 n

C4 U"I U'I 117 ^[I ^1
N Ca CI C'a

I	 L•, ^ u:, CI:I ^-,
rl I • t •

N I C•I Ca C^ ti'^I
C+ I
J i £ C' I,;1 r. ra
LL I L-

I
CC, 14- 0•• ct

^/
Ldp 1	 I.'•{

I

V.1
A

11 <1
P

<1
C, I C•J C'•d N C•a
W I

I F C• h .CI d'
Ui I	 L	 I {^^ r et r^:,
F- I n

Z I 'C'
C'^ C'•a Cd C•a

W F—
GC z

Vi CC
¢ L .̀ H 1-i H I^t
LL ¢ tom, H
E .i H CC

L'
LL:
CC
'1 LL d•
1... £ ,Yt

~ ,^LL
CL

I— ¢ r
c

^Ltik^lv^;t,^

or POOR QW iLITY

^ +^'^
01.

C 0 CN a• Q ^ ^•
• l l r r • • n r r

0'• C' 8 1
n
; r OrJ UI r• 117 U°1 ^I 117

C*1 ^^ 0 CV CJ C+I CJ na ^a C+a C'^ C^J

C^J C4 C' U'I SCI •G U1 <1 0 *-t 0' . C.
lYJ C' a• C*I C I t'^J ^I a• N a C► •

• P M  • r • • t n • r •C{,1 ^. an a. r. h r. r• Ua U'^ U"1 U'.,
^a C a Cad CW CSI of of C^a C84 ^a ^'! r'+1

Cra C4 C+a ►C1 Cr! Cry •-+ Cr,, a' d' 04 0
Crl ^1 C' -0 a <1 0 r• G N 01 kt

t l 1 n • • l r • • • •
a ^t U ^t ^t a u l d a• a' a' a'
CSI N N N N N N N N N tea 04

C4 C4 04 <1 C84 N C. +-1 Ct} C4 -U
Ir, .-, r rc, *-< N 04 d' <1 CMG. . . . . . . . l . .
4 a U7 4 4 (f l 6 6 4 a• U'1 a' 

CrI 01. tt Kt

C.4 Cu Ca 04 C a 04 04 N 04 04 CN2
q,

0% a•. N. (J-, r• .1 a' N a•• 01 -CI U 1
01 N r• 0 C' 04 C; U'+ C' 0. N a•

6 s, -Z, ,1 ty r CC+ R ': , 6 '•C=

a• a' 04 Crl a• a• •-1 0 C9 a• n^1 .-+
,-I 0 0 Ct CSI 0 N <1 4* Ca C 1 r

CQ rrl 6 6 CCI 0r1 6 ..C, [, r• ,
Cd C`a 04 04 N N N Na 04 (N N

0

C I .-I — trI a• 0 .-t 0 Ce.. C, <1 C•J
r. at ti, 04 C' a• (rI <1 ,^,. ^^ rn

rr,, I^. ,, . ,^.. CC, qr i Ct•. rr,, 1^-^ U ;, C. ,C,
C•a C*1 C•^ C•a C•a {'a nj 1^; ^'•d ('•a ^'a C`a

v 04, :1:1 .-+ r 1x1 C'.1 a' a•1 ^► . Ca ti,
6 A n n t n n t t t

rr, a•. ,-? CI•. r
A

. r,C, Cn CCI U-, L6 t
N C••J C'd C'.a N' r'a C•J C'•a N C•a I:••4 N

I; . U'1 f a p'' r,^t ,;rl .+ ,^•1 C. C' C , G

r^
a^.

al ,t., r. 0 0.. CC,
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APPENDIX I

PLOT 1 DIURNAL CYCLE DATA

r I



I.1

REFLECTIVI'T'Y DATA

t

r



1
REFLECTIVITY HEASUREMENTS	 ORIGINAL PACE IS

POWER REFLECTION COEFFICIENT p
OF POOR QUALITY

PLOT NO. 1, Diurnal Cycle

	

	 POLARIZATION: H
INCIDENCE ANGLE: 450

FREQUENCY (GHz)

DATE	 TIME 1.125 1.25 1.375 1.5 1.625 1.75 1.875

7/26	 615 .447 .429 .465 .473 .457 .447 .447
815 .449 .417 .452 .452 .434 .417 .419

1000 .454 .424 .465 .473 .468 .447 .460
1220 .442 .437 .479 .468 .473 .457 .4,s4
1405 .439 .422 .470 .473 .468 .452 .462
1612 .452 .437 .479 .479 .465 .457 .447
1755 .427 .410 .454 .468 .452 .439 .444
2010

r

.457 .439 .490 .490 .481 .479 .470

FREQUENCY (GHz)

5.0 5.5 6,0 6.5 7.0 7.5

620 .335 .351 .367 .^51 .320 .259
810 .374 .398 . 398 . ;,x-67 , 361 .339

1005 .355 .351 .^24 .300 .292 .259
1215 .359 .361 .351 .316 .295 .269
1410 .341 .327 .316 .307 .299 .280
1605 .365 .347 .331 .313 .307 .287
1810 .341 .341 .322 .302 .316 .311
2000 .324 .355 .359 .313 .304 .292

1. 1-1



1.2

GRAVIMETRIC MOISTURE, DATA



n

t
s

SOIL MOISTURE MEASUREMENTS
Y'9C P,.^' E'A(@j2 G

Of' POOR QUALITY

CRAVIMETRIC MOISTURE CONTENTS (CM/CM)
w

lot No. 1, Diurnal Cycle
	

Date: 7/26/79

DEPTH INTERVAL (CM)

lime (quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

0600 1 .181 .094 .153 .141 .142 .156 ----

1 1 .136 .129 .171 .224 .165 .235 .160

111 .089 .150 .097 .129 .116 .155 .162

IV .078 .102 .144 ---- .108 .129 .147

Mot mean .121 .119 .141 .165 .133 .169 .156

0800 1 .104 .046 .072 .080 .076 .133 .130

11 .171 .145 .178 .172 .167 .145 .155

III .210 .223 .118 .085 .159 .167 .165

IV .056 .142 .146 .153 .124 .154 .147

Plot mean .135 .139 .129 .123 .131 .150 .149

1000 1 .043 .094 .075 .086 .075 .164 ----

II .160 .179 .153 .168 .165 .106 .149

III .075 .162 .161 .116 ,.129 .148 .160

IV .023 .057 .118 .134 .083 .152 .160

Plot mean .Q75 .123 .127 .126 .113 .143 .156



ORIGINAL PAC, C3
OF POOR QUALITY

SOIL MOISTURE MEASUREMENTS

CRAVIMETRIC MOISTURE CONTENTe (CM/CM)

Plot No.	 1, Diurnal Cycle Date: 7/26/79

e
k

DI:I TH INTERVAL (CM)

e
'rime Quad 0-.25 .25-.5 .5-,75 .75-1 0-1 1-2 2-4

{

1200 I .098 .109 .208 .074 .122 .139 .169

IT .198 .137 .183 .171 .172 ---- ---•••

III .054 .141 .121 .126 .111 .167 .231
{

IV .120 .099 .117 .107 .111 .135 .145

Plot mean .118 .122 .157 .120 .129 .147 .182

`	 1400 I .070 .113 .106 .174 .116 .160 .163

II .229 .255 .186 .197 .217 .222 .156

III .104 .174 .222 .188 .172 .194 .165

IV .113 .154 .147 .149 .141 .168 .157

Plot mean .129 .174 .165 .177 .161 .186 .160

1600 I .128 ---- .179 ---- .154 .163 .145

II .112 .133 .134 .147 .132 .196 .221

III .015 .039 .084 .147 .071 .142 .157

IV .176 .085 .105 .110 .119 .143 .143

Plot mean .108 .086 .126 .135 .119 .161 .167

s

1.2-2 y,
,1



OPHOMAL N-1(32 !3

SOIL MOISTURE MEASURI:MENTs	
OF POOR QUALITY

GRAVIMETRIC MOISTURE CONTENT a (GM/GM)
w

Plot No.	 1, Diurnal Cycle Date: 7/26/79

DEPTH INTERVAL (CM)

Time Quad 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

1800 I .000 .017 .070 .104 .048 .155 .160

II .210 .227 .164 .176 .194 .184 .151

III .000 .008 .069 .143 .055 .144 .170

IV .029 .113 .127 .125 .099 .153 .151

Plot mean .060 .091 .108 .137 .099 .159 .158

2000 I .019 .032 .089 .150 .073 .160 .145

II .197 .121 .153 .110 .145 .183 .161

III .120 .130 .132 .166 .137 .163 ----

IV .088 .110 .131 .154 .121 .151 .159

Plot mean .106 .098 .126 .145 .119 .164 .155

u

I.2-3

4



I. 3

VOLUMETRIC MOISTURE DATA

^ I



. t"	 4'	 tt	
^

r rR	 ^^	 ^^j^7
µyll Y t uv	 dV"	 . Y\.

n M

SOIL MOISTURE MEASUREMI:N'1'S OF (-)Wy QUALITYY

VOLUMETRIC MOISTURE CONTENT ()v (CH 3/CM3)

PLOT NO. 1, Diurnal Cycle DATE: 7/26/79

DEPTH INTERVAL (CM)

TIME t;UAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 '2-4

0600 I .272 .141 .230 .212 .213 .234 ---

II .204 .194 .257 .336 .248 .353 .240

III .134 .225 .146 .194 .174 .233 .243

IV .117 .153 .216 --- .162 .194 .221

PLOT MEAN .182 .179 .212 .248 .200 .254 .234

0800 1 .156 .069 .108 .120 .114 .200 .195

II .257 .218 .267 .258 .251 .218 .233

III .315 .335 .177 .128 .239 .251 .248

IV .084 .213 .219 .230 .186 .231 .221

PLOT MEAN .203 .209 .194 .185 .197 .225 .224

1000 I .065 .141 .113 .129 .113 .246 ---

II .240 .269 .230 .252 ,248 .159 .224

III .113 .243 .242 .174 .194 .222 .240

IV .035 .086 .177 .201 .125 .228 .240

PLOT MEAN .113 .185 .191 .1.89 .170 .215 .234

I.3-1	
c

s



Solt. MOISTUR1: MI:ASUREMIENTS

VOLUMETRIC MOISTURE CONTENT 6v (CM3/CM3)

PLOT NO.f

r

1, Diurnal Cycle DATH : 7/26/79
,I

DEPTH INTERVAL (CM)

I

`	 TIME QUAD 0-.25 .25-.5 .5-.75 .75-1 0-1 1-2 2-4

r
1200 I .147 .164 .312 .111 .183 .209 .254

j II .297 .206 .275 .257 .258 --- ---

11 11 .081 .212 .182 .189 .167 .251
.1

.347

IV .180 .149 .176 .161 .167 .203 .218

PLOT MEAN .177 .183 .236 .180 .194 .221 .273	 {

1400 I .105 .170 .159 .261 .174 .240 .245

II .344 .383 .279 .296 .326 .333 .234

e III ,156 .261 .333 .282 .258 .291 .248

IV ,170 .231 .221 .224 .212 .252 .236

PLOT MEAN .194 .261 .248 .266 .242 .279 .240

1600 I .192 --- .269 --- .231 .245 .218

II .168 .200 .201 ,221 .198 .294 .332

111 .023 .059 .1.26 .221 .107 .213 .236

IT

IV .264 .128 .158 .165 .178 .23.5 .215

PLOT MEAN .1.62 .129 .189 .203 .179 .242 .251

I.3-2

i



SOIL, MOISTURL MLASURDIENTS

VOLUM[CRIC MOISTURE CONTENT Hv (CM 3/CM3)

PLOT' NO. 1, Diurnal Cycle
DACE: 7/26/79

DEPTH INTERVAL (CM)

t

` im'. (QUAD 0-.'25 .25-.5 .5-.75 .75-1 0-1 1-2 2.4

1 .000 .026 .105 .156 .072 .233 .240
1800

II .315 .341 .246 .264 .291 .276 .227

III .000 .012 .1014 .215 .083 .216 .255

e
IV .044 .170 .191 .188 .149 .230 .227

F

PLO'C MEAN .090 .137 .162 .206 ,141 .239 .237

I .029 .048 .134 .225 .110 .240 .218
2000

II .296 .182 .230 .165 .218 .275 .242

2 III .1W0 .195 .198 .249 .206 .245 ---

IV .132 .165 .197 .231 .182 .227 .239

PLOT MEAN .159 .147 .189 .218 .179 .24 f: .233

t ,

1.3-3
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1.4

AIR AND Soil, TEMPERATURE DATA

vd^..,,r,a.°,o,'" 	 ""'"'°?r`.fi's'"-'x'a^'".,r.""'^YaK'.r---^-::".. ,:. 	 .,.^a^mveuw-erx^s.re°.N„^"«Ya . t"^.±e.-.;.. ,..r.._._._z-a--,.-^--:r`-ra :^:*zr*`s^nt"-j -R!r^^^'•"^'";:x*-'.°.s^r x-r
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REFLECTIVITY DATA



c14 s

z

ORIGINAL PACE

REFLECTIVITY MEASUREMENTS OF POOR QUALITY

POWER REFLECTION COEFFICIENT P 1

PLOT NO. 4, Diurnal Cycle

	

	 POLARIZATION: li
INCIDENCE ANGLE.: 45©

FREQUENCY (GHz)

DATE TIME	 1.125	 i.25 1.375	 1.5 1.625 1.75	 1.875

9/10 0635	 .247 .253 .296	 .309 .307 .299	 .268

0735	 .251 .250 .276	 .285 .274 .260	 .231

1000	 .266 .276 .317	 .355 .355 .343	 .336

1145	 .271 .291 .341	 .376 .376 .	 96	 .394

F; 1400	 ,276 .289 .335	 .363 .363 .345	 .307

1605	 .292 .303 .335	 .383 .385 .378	 .339

1800	 .277 .286 .349	 .385 .387 .380	 .332

2005	 .21P .224 .269	 .299 .304 .301	 .289

2230	 .260 .273 .324	 .353 .363 .359	 .346

9/11 0705	 .254 .263 .304	 .320 .322 .322	 .280

1500	 .299 .307 .366	 .362 .335 .317	 .272

FREQUENCY (GHz)

DATY,	
7 
, 1 1fE 5.0 5,5 6.0 6.5 7.0 7.5

9/10	 0630 3.35x],4^2 3.27x10'2 2.47x10-2 2.32x10 2 2.10x10-2 2.32x10 2

0730 3.35x10 2 3.43x102 3.57x10..2 3.20x10 2 2.20x10!2 2.09x10_2

1005 2.99x10'2 2.20x102 1.98x10 2 1.77x10-2 1.08x10-2 1.04x10_2

1145 2.25x10'2 1.20x10..2 6.43x10 4.17x10 3 8.71x10 4 2.79x103

i	 1405 1.48x102 9.13x10 3 1.10x10-3 9.55xZ03 3.89x10'3 5.56x10-3

E	 1600 6.35x102 7.08x1.0 2 2. ],9x10+2 2.62x102 1.49x10..2 1.12x10 2

1805 1.59x1.0 2 8.32x10_3 1.26x10_2 1.37x10_2 1.07x10-2 8.56x103

2000 2.08x10-2 1.68x10 2 1.94):10-2 1.85x10 2 1.48x10'2 1.53x10-2

2235 2.90x1Q-2 2.09x10'2 2.32x102 2.35x102 1.73x102 1.32x102

9/11	 0700 5.32x10-2 5.19x10_2 5.34x1 0 2 6.03x10 2 5.10x10-2 4.44x10_2

1505 1.68x10 2 8,32x10-3 8.09x103 6.31x10 3 6.81x10 3 1.04x10 2

J.1-1

1;



r

M

J.2

GRAVIMETRIC MOISTURE DATA



.034

.031

.032

.038

.093

.066

.050

.097

.074

.022

.071

.047

.008

.028

.018

.264

.075

.169

.044

.054

.049

.033

.084

.059

O-^

9/10	 0630
	

E	 .056

	

w	 .110

	

AVG
	

.083

0745
	

E
w

AVG

1000
	

C
w

AVG

1200
	

E
w

AVG

1400
	

E
w

AVG

1600
	

E
w

AVG

1800
	

E
w

AVG

2000
	

E
w

AVG

2245
	

E

w
AVG

9/11	 0715
	

E	 .047

	

w	 .072

	

AVG	 .060

1500
	

E	 .018

	

w	 .066

	

AVG	 .042

DATE	 TIME	 AREA

L HOISTURE MEASUREMENTS	
OF POOR

IC MOISTURE CONTENT 0w (GM/GM)

DT NO. 4, Diurnal Cycle

DEPTH INTERVAL (CM)

^-1 0-1. 1-2 2-5

.119 .098 .174 .175

.174 .147 .188 .194

.146 .123 .181 .185

.060 .041 .118 .169

.059 .091 .129 .176

.059 .066 .124 .173

.127 .063 .163 .169

.176 .123 .191 .210

.151 .093 .177 1189

.136 .085 .181 .186

.184 .122 .203 .202

.160 .103 .192 .194

.133 .076 .169 .188

.168 .141 .187 .184

.150 .108 .178 .186

.055 .013 .167 .180

.139 .064 .168 .188

.097 .039 .168 .184

.156 .060 .186 .187

.145 .075 .170 .173

.150 .068 .178 .180

.107 .067 .157 .180

.119 .062 .168 .194

.113 .065 .162 .187

.077 .049 .162 .182

.114 .125 .184 .196

.096 .087 .173 .189

.093 .049 .143 .170

.132 .076 .192 .189

.112 .063 .168 .180

.072 .022 .163 .179

.150 .102 .194 .204

.111 .062 .178 .191

J.2-1

5-9

.188

.213

.201

.177

.180

.179

.178

.208

.193

.191.

.214

.203

.194

.196

.195

.202

.201

.202

.200

.197

.198

.177

.208

.193

.212

.188

.200

.204

.213

.209

.201

.211

.206

9-15

.192

.219

.205

.189

.198

.193

.173

.192

.182

.206

.213

.209

.205

.198

.202

.199

.215

.207

.195

.219

.207

.222

.201

.211

.198

.209

.204

.190

.230

.210

.200

.180

.190

r
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J.3

VOLUMETRIC MOISTURE DATA

------- - --



5-9

.217

.246

.231

.204

•208
.206

.205

.240

.222

.220

.247

.234

.223

.225

.224

.233

.232

.232

.230

.227

.229

.204

. 24 0

.222

.244

.217

.231

9-15

.228

.260

.244

.224

. 23 4

.229

.205

.227

.216

.245

.253

.249

.244

.235

.240

.236

.255

. 24 5

.232

.260

.246

.263

.239

.251

.235

.248

.242

	

.235	 .225

	

. 24 5	 .274

	

.240	 .249

	

.231	 .237

	

.244	 .212

	

. 237	 .225	 r

VOLUMETRIC MOISTURE CONTENT 8v (CM 3 /Cm 3)

PLOT NO. 4, Diurnal Cycle

Depth Interval (CM)

0-' h-1 0-1 1-2 2-5

.088 .172 .146 .218 .202

.171 .252 .220 .236 .223

.130 .212 .183 .227 .213

.053 .087 .061 .148 .195

.048 .086 .136 .162 .203

.050 .086 .098 .155 .199

.060 .184 .094 .205 .195

.146 .255 .183 .239 .24?

.103 .219 .139 .222 .218

.078 .198 .127 .226 .214

.152 .267 .1.82 .254 .233

.115 .233 .154 .240 .224

.035 .193 .11.4 .212 .21.7

.111 .244 .210 .235 .21.2

.073 .218 .162 .224 .215

.012 .080 .020 .210 .208

.043 .202 .096 .211 .217

.028 .iAl .058 .210 .212

.412 .226 .090 .234 .216

.117 .210 .11^ .213 .200

.265 .218 .101 .223 .208

.068 .155 .100 .197 .208

.084 .173 .093 .210 .224

.076 .164 .096 .204 .216

.052 .112 .073 .203 .210

.131 .165 .187 .231 .226

.092 .139 .130 .217 .218

.074 .135 .073 .1.80 .196

.113 .191 .114 .241 .218

.093 .163 .093 .210 .207

.0277 .105 .034 .204 .207

.103 .218 .152 .243 .235

.065 .162 .093 .224 .221

a

i
DATE	 TIME	 AREA

9/10	 0630
	

E
w

AVG

0745
	

E
w

AVG

1000
	

E

w

AVG

1200
	

E

w

AVG

1400
	

E

w

AVG

1600
	

E

w

AVG

1800
	

E
w

AVG

2000
	

E

w

AVG

2245
	

E

w

AVG

9/11	 0715
	

E

w

AVG

1500
	

E
IJ

AVG

SOIL MOIS'T'URE MEASUREMENTS
ORIGINAL PAGE M

OF POOR QUALITY

J.3-1
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AIR AND SOIL TEMPERATURE DATA
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