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SOTL OISTURE GROUND TRUTH
LAVAYETTE, INDIANA, SITE
ST. CHARLES, MISSOURI, SITE
CENTRALYA, MISSOURI, SITE
i Noveaber 10, 1975, Mission

1. INTRODUCT IO

This report contains the so0il nolsture ground-truth meastrements and
ground-cover descriptions taken at three soll molsture survey sites located
near Latayette, Indiana; St. Charlen, Missourd; and Centralia, Missouri,
The data were taken on November 10, 1975, 4n coanection with airborne
remote sensing alssions being flown by the Environmental Rescarch Institute
of Michigan uvnder the auspices of the National Aeronautics and Space Adnin-

istracion.

2. SOIL MOLISTURE SURVEY SITES

Three sites were selected for use in studying the rewmote senuing of
soil moisture. The three sites were located near Lafayette, Indiosna;
St. Charles, Missouri; and Centralia, Missouri. The goeneral locations of
Lthese sites are shown in Figure 1. The specific locations of the sites
are shown in Figures 2 through 4. Fach site was selected in an arca that
wis relatively flat and contained a reasonatle arount of bare grournd. All
sites were laié out so that they encompassed 15 square miles (3 miles north
to south and 5 niles cast to west). On each site corner reflectors were
installed. These aluainum target locations are shown in Plate 1 through 3.
These were picked up at Ana Arbor, Michigan (ERIM), set, plcked up after

the flight and returned to ERIM a4t Ann Arbor by Bitninger personnel.

3. SAMPLING AND ANALYSLS PROCEDURES

Emphasis was placed on the soil moisture in bare fields. At thar time
of year many of the flelds had been rough plowed, and scome had progressed
to the point where vheat had been planted. Soil coisture was sacpled in
the top 0 to 1" and O to 6" by =eans of a soil sampling push tube. These

sazples were then placed in plastic bags ard awaited gravimetric analysis,

LI 13|;I|;5(!F=§ RS ii\fh;k;()'r.;:l.!faf;_
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The initial wedghing of the soil saaples was completed within approximately

306 hours after the Laltial! sample wan taken,

Ao SAMPLING POINTS

The sampling points were selecled fn the fivia al the time of the
sampling slice Ly wag difficult te anticipate which fieids would ke bare
and which would have cither the previcus vear's crop siill standing or would
already be green with the new wheat crop.  Every eftort was pade by the
1

sampling teams to collect representative samples as well ax those fn arceas

wvhere there were apparent solfl nofsture changes.

Difficulties . with land access were encountered at the Centralia,
Missourt, uite,and thercifcre intensive sanpling was dore on oaly 1.0 squarze
rile which was under agreement Lov research purposes by the Agricultural
Rescarch Service, USDA. Ko sech probiems were encountered ar the cther

SLu0H,

Specific sample points are shown on Plates 1 through 3.

5.  GROUHD COVER

in addition to obtaining gravimetric sofl moisture samples, the ficld
crews notad dnsofar as possible the actua! ground cover on the day of the
£light. This was oftens difficult to ascertals due to the limited access.
The fuformation on Plates 4 through 6 represents a "besr estimare' and

should not be used in any other manner.

6. DATA

Tables 1 through 3 contain the data collected at each site and arve
keyed to the sanmple points on Pilates 1 through 3. Soll meisture anaiyses by

sapive Laboratories are appended as Appendix Al

iy

-6 - MW RITTINGER AND ASSOUIATES, INC.



Tablie 1. Soii Moistyre Sample Pointg Data
" Lafaverte, Indiana, Site

Sarmple Sazple % Soii Appreximate
Peint  number  description nmeisture . Fleld description sampie time Rermarks
(CST)
L-i 27 0-1" surface 5.0 Plowed fieid 1C0:40 a.rm,
24 0-6" 14.6
=2 il 0-1" surface 2:.8 Plowed field~scme 10:55 a.m.
36 c-6" 2i.4 stebkle
L-3 2 0-1" surface 18.¢ Plowed cernfield 11:05 a.=.
4 o-c" 15.0 acme stuhbl
L-4 30 C-1" surface g.7 Stubble 11:2%2 a.r;.
7 0-¢" ~5.8
L-5 14 C-1" surface 28.0 Stubble (leld--cevered 1145 a.m,
29 0~-6" 23.2 with dead vegetatisn
L-5 26 0-1" surface 28.8 Stubdble field--ceovered i1:55 a.nm.
22 0-6" .8 with dead vegetation
-7 32 C-1" surface ig.1 Stuttle 22:05 z.m.
28 o-6" L4
L-8 10 C-1" surface ic¢.& Stubbie with new growth  12:32 p.=.
19 0-5" 16.8 ceming up
Z-9 35 " osurface i7.7 Studble with new growth  12:35 p.m,
6 c-6" 16.7
L-iC 2 " surface 16.4 Stubtle--covered with 23145 pum,

i
-6" 14,2 dead material

[N L]
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Tadble 1. (contiaued)

Sample Sampie % Scil Apprexicate
aumber deseription moisture leld descripticn gannie tirme Remarks
(CST)

23 0-1" surface 27.8 Stubble--zovered with 2:10 9.m,
1 .

c-¢" 28 .4 dead plant material

-y

5 2-1" surface il.1 Pluwed field 2:13 ».r;.
33 o-5" 30.5
L2 9-1" surface i3.C Plowed fleld 2:45 p.orm.
13 c-¢' 17.¢
Plowed field 3:C3 p.m.

31 0-2" surface 15.9 Stubkle frleid 4:05 p.m,
3 c-6" 19.6
i3 0-1" surface 13.9 Plowed field 4115 p.e.
i 0-5" 23.7

C-1" surface 15.8 Szubble f£ield 4130 =.m,
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“adle 2. Soil Moisture Sample Polnts Zata
St. Charles, Missouri, Site

Sample Sarple % Sol: Appreximate

Point nuaber  description nmcisture Tleld descriotion sample time Remarzs
(287)
SC-1 26 1" Botrem 32.¢ Rough picwed with 9:55 a.m. Cue to exiremely rough
36 0-6" 3Bot:iom 37.2 approxirately 12 inches rplowing, twe samples--
25 0-1" Top 27.2 vertical difference top ard Latiem--were
6 -6" Top 30.5 taken,
SC_2 1'7 O_lll BO!:O: 28-2 - 1t 1n 1t n :-0:13 a.m. it te t1 11
13 C-6" Bottom 25.9
49 0-1" Top 19.7

42 C-6" Top 20.5

5C-3 €3 0-1" Borren 39.2 " " " " " 10:38 a.m.
46 0-5" Botton 37.3
66 0-1" Top 30.5
17 0-6" Top 28.3

$C-4 48 0-1" Bcrtenm 35.4 " " " * " 11:15 a.r. " h "
40 0-6" Botrom 38.2
a1 5-1" Top 32,7
28 0-¢" Top 37.3
SC-5 55 £-1" 3ostom 38.8 oo e ——— " " " '
41 G-6" Bozronm 36.1
76 c~1" Top 40.7
A C-6" Teyp 48.4
8C-6 4 C-1" 3ctto= 39.3 oo e 12:59 a.=. b " " "
54 C-6" Bottom 32.0C

27
i8

T Top 29.2
T Teop 31.2

<O
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Table 2. J{(coentinusd)

Fleld description

Stubbie

Trashy siuhblie pleoved
with approximateiy L2
faches verticeal diff-
erence

Flowed fleid~-rellel
o} ue to weathevring

P
-
c.

Plowed fleid with stubble
shouwing

Piowed, disced
Corn stubble with
energing vegotation

FPlowed and slightly
isved field

.

Plowed and disced--
some slight new
emergent growth
Pilcwed an

d digeed fleld
--well prepar

ed

©

Apprexircate
samnle “ime
(LST)

12:05 p.m,

2140 p.m.

Remarks

Jue O extremely rough
g, twc varples--~

piewin
tep an

Laken.,

d t

ttene-were
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Saaple Sample % Soil
Point number description moisture

SC-16 8 0-1" Botten 34.6
56 06" Zotton 32.3

35 C-1" Top 29.C

33 C-6" Top 28.13

$C-17 20 c-1" 26.6
52 o-o" 37.2

SC-18 22 5-1" Bos-tom 27.6
23 0-6" Top 2.9

21 0-1" Too 26.3

14 0-6" Botzorm 35.4

$C-19 2 0-1" 25.6
22 c-5" 27.7

SC-20 5 o-1" 9.9
3 c=-6" 23.2

SC-21 7 0-1" Bozton 29.7
H C-6" Bottom 30.1

SC-22 62 c-1" 25.5
il 5-6" 29.8

SC=-23 19 o-1" 13.1
15 0-6" 16.5

SC-24 58 0-1v 22.1
6o c-6" 23.7

§C-25 57 n-1" 27.8
is 0-¢" 29.9

Rough plowed with
approximately 12 inches
vertical dlfference

Disced~-gome standing
stubble

Rougph plowed with
appreoxirately 12 inches
vertical difference

Disced fieid

Smsothly disced field

Rough plewed

Plowed and disced

Plowed and disced

Plcowed and disced

Plowed and digced

Apbrexinate
gamnple tine
(CST)

L)

..

.

.

‘e

15 ».m.

25 p.rm.

-

35 p.m.

o
(W%,

=3
il

Sue te extreszely rcugh
ploving, twe samples--
top and bottom--were
taken,

Due o extremely reugh
plowing, two samples—-
tep and bortom--vere
raken,
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Centralia, Misscur

Takble 3. Soll Moisture 3arszile Poinis Data
4

Sample Sampre % Sel Apprexizate
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53 s=1" 24.8 o " 11:15 a.=.
26 S=5" 25.%

32 0-1" 28.4 11:25 a.m.
59 0-5" 26.3

M 6-1" 29.4 v " 11:3C a.x=.
49 o-6" 25.7
58 o-1" 25.2 o o 11:45 a.o.
a7 c-6" 28,9

38 o=t 25.9 oo 11:45 a.m,
1 -¢" 23.3

50 c-1" 5.2 Sa=c¢ as C-1, 11:52 a.m.
51 c-6" 24.3 somewhat sandy
=" 24.85 Same as T-1 32:C0 p.m.
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» 3. {(continued)

]
=~
[0
b
~

Sample Sampie %Z_Scil Approximate
Point number degeription moisture Fleld descrintion sanple time Renarrs
{C8T)
Cc-1i1 48 o-1" 28.8 Bare ground with small 12:25 p.m.
27 C-6" 26.9 corn stutble, some
debris
-2 &0 0-1i" 28.6 Sare as C-11 22:20 pun,
43 0-6" 2¢.3
Cc-13 25 0-1" 22.2 Scmewhat rough plowed 12:25 p.m.
3 n-6" 22.3 fleld
C-14 2 o-i" 23.3 Sare as C-13 12:32 p.m
24 c-¢" 24.5
C-15 45 g-1" 23.2 oo 12:4C p.r&.
4 0-6" 23.5
C-16 10 o-1" 2€.4 3are greound, small 12:50 p.» YRIM gircraft overhecad
€3 0-6" 23.2 stubble, sorme debris 12:35 p.o.
c-17 33 c-1" 26.2 Same as C-16 i:00 p.m.
5 c-6" 25.4
C-18 28 o-1" 22.2 Same as €-13 1:28 pam,
13 c-6" 21.4
C-15 64 o-i" 22.1 Same as (-13 1:25 pum
12 c-6" 22.7
c-20 62 c-1" 13.5 Same as C-13, 1:29 p.r
17 c-5" 3.3 semewhat sarndy
c-21 15 0-1" 29.4 Same as C-l6 1130 p.m.
35 0-6" 29.1



Tatle 3. {centinued)

Sample Sampic % Seil Approxirate
Foint number description molisture Field descriperion sampie time
(CsT)
c-22 52 o-1" 24,3 Bare ground, small 1:4C p.m.
6 o-&" 24.2 stubble, scme vege-

tative debris
C-~-23 57 5-1" 24.7 Same as £-27 1:45 p.n,

C=-24 it - 5.3 Same as C-22 1:55 p.o.
37 C-6" 26.3
C-25 c-1" 23.8 Bare ground, somewhat 2150 punm.
35 ~g" 26,6 reugh plowed fleld
C-26 56 - 21.7 Same as £-25 2:13 ..,
9 c-6' 22.7

C-29 29 c-1" 20,7 Bare ground, plewed 2145 pum,
19 Cc-6" 22.5 with spring wheat just

wit
starting

C-3C 46 o~-1" 23.9 Same as C-25 2:50 p.rm.
Li C-5" 5.9

C-31 22 o-~1" 19.2 3are greund, plowed, 3:20 pom,
54 c-6" 23.2 gome stibhle

L-32 ic o-:" 23.2 Same as C-31 . 3115 p.r.
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APPENDIX A

Laboratory results on soil moisture



Empire Laboratories, Inc.

PO Bor 479 e 214 Neath Heuen
Vort Ce'lirn, Colsrado BAGT2 o Telrghorne 303 494 0159

November 17, 1975

Bittinger & Associates

105 South Meldrum

IFort Collwns, CO 80521
Attention: Mr., Bruce Jones

Gentiemen:

Re: Soii Samples - St Charles, Alissouri; Centralia, Missouri; and
Lafayette, Indiana

Please find enclosed moisture contents from soil samples
delivered to our laboratory on November 11, 1975, from the
above-referenced projects,

If you nave any questions regarding these moisiare contents

or if we can be of additional help to you on this project, please
feel Iree 1o contact us,

Fevrmnr $oyern Vee -

Very truly yours,

EMPIRE LABORATORIES, INC,

AT 8l

Chester €. Smith, P F.
Vice President
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SUMMARY OF TEST RESUILTS

St. Charles, Missouri
Saruple No, Locatios: 2 Moisture
1 SC 5.05 C. 1007 -6" Top 25. 8
2 SC 5.95 B 400" 1" 25, 6

1 r:

6

oL
O
o

57THB.7T0 23.1
4 SC 2.8 1.4 10" Bottomn 39,3
50 B.7T00 1" 19. 9

6 SC 1.1 A.0507-687 Top 30.5

o

L
]
w

7 SC 5.05 €. 10 0"+17 Bottom 29,4
L7C 45 0"-1" Bottom 34. 6
5C.80-6" 43.
5A.0507"-6" 29.9
11 SC 4.95 B. 45 0"-6" 29.8
12 SC 5.9% B.40 0"-6" 2
13 SC 1.6 A.050"-6" Bottom 25.9

s
= jn B & o
wn o w
OIS S
o [+~ 9 FY
QO o

(S} W

14 SC 5.5 C. 45 0"-6" Botlom 35. 4
15 SC 5.95A.350"-6" 16. 5

16 SC 2.8 C60"-5" 35.0
17 SC1.95A.60"'-6" Top 28,3
18 SC2.81B.40"86" Top 31.1
19 SC 5.95 A, 35 0"-1" 13. 1

26. 6
21 $C 5,75 C.450"-1" Top 26.3
22 SC 5.75 C. 45 0"-1" Bottom 27.

[fel

23 SC 5.75 C. 45 0"-8"" Bottom 30.

24 SC 4.2 C. 55 & 40.

e e D

o'
25 SC 1.1 A.050"-1" Top 27.
26 SC 1.1 A.050" 1" Bottom 32.
27 SC2.81B.417-0" Top 29.
28 SC 2,25 B.450"-6"" Top 37.3
29 SC2.70C.90"-6" 31.0
30 SC 3.9 1B.450" 1" 32,

[ o o)

(3™



39
40

60

SUMMARY OF TEST RESULTS

St

SC

SC

SC
SC
sC

SC

SC
SC
SC
SC
S
SC

S5C
SC
SC
SC

SC

SC 5,

5C
SC

SC

3%

0
3

5

Charles, Missouri

Location

25 RBogs 0M-1 " Top
L 95 AL05 076" Top
i Co45 0"-6" Top

.95 A 05 0'"-6" Bottom

' . . . [N R
4.9 C.oah0'-1 Top

1A 05 0"-6" Bottom
.05 C.10 07-17 Top
.05 C. 80" 1"

L9 B3 as 0" 6"

L |

)y - L3 2y 1 1 E
25 B.o4bh o 6" Rotton

[

.25 B. 55 0"-8" Bottom
.6 A 0b 0" 6" Top

295 A05 071" Top
25 B 07 6T Top
.95 C.80"-6"

.95 A6 076" Bottom
.6 A 05 071" Bottom
.25 B. 45 07-17 Bottom
6 A 050" 1" Top

2.7 ¢C.90"-1"

.88.65 071" Stubble
LG5 0" 6"

95 A 0507 1" Bettom
.8 B.10"-6"
25 B.SH 071" Bottom

lottom

7T C45 0" 6" Bottom
95 A, 05 0"1"

5.90 A.350"-1"

.95 .8 0" -1
90 AL 350" 6"

Lo

28,1
30.
29.
37,
28,
37.
29.
38,
36.
20.

3.
48.
34,
37.
28.
38. 4

29.
31.
37.
31.
32,
38.

27,
21,
30.¢
23.

—



SUMMARY OF TEST RESULTS

St. Charles, Missouri

Sample No. Location % Moisture
61 SC 5.05 C. 10 0"-8" Bottom 30. 1
62 SC 4.95 B. 45 0"-1" sC 25.5
63 SC 1.95 A. 6 0"-1" Bottom 39.2
64 3C 3.5 B. 45 0"'-g" 30.9
65 SC 4.2 C.55 0"-1" 42.8
66 SC 1.95 A. 6 0"-1" Top 30.5
67 SC 3.5 B. 45 ¢"-1" 25,2
68 SC 2.8 Cg 0"-1" 32,38
69 SC 2. 8 8. 65 soy bean

stubble 0"-6" 32.7
70 SC 2.25 B.55 0"-1" Top 40.7



SUMMARY OF TEST RESULTS

Centralia, Missouri

Sample No, Location To doisture
1 (-6 23.8
2 14-1 23.5
3 13-6 22,3
4 15 6 23.5
5 17-6 25 4
6 22-6 24. 2
7 251 23.8
8 11 26. 9
9 26-6 22.7

10 161 26. 4
11 5-1 29. 4
12 19-6 22, i
13 i8-6 21. 4
14 24-1 25.0
1% 211 29. 4
16 271 24. 0
1 20-6 13,3
18 21 26.3
19 26-6 22.5
20 9-6 24. 8
21 28-1 24.9
22 31-1 19,2
23 32-6 25.0
24 146 24.5
25 13-1 22,7
26 3-6 25, 2
2 11-6 26.9
28 18- 1 22,2
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SUMMARY OF TEST RESUILES (continucd)

Centralia, Missouri

Location

29-1
32-1

31-6
23-6
26-1
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23,
22,
21,
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Centralia, Missouri

Sample No. location S Moisture

57 23 -1 24
58 6-1 25,2
59 4-6 26.3
60 12-1 28.6
Gl 2-6 24.2

]

62 20-1 13. 5
63 16-6 23. 2
64 19-1 22,1

f—x.
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SUMMARY CF TEST RESULTS

Fafayette, Indiana

Logatisa

1.-31

31.
16.

16,
20,
16.
21,
18,
17.
28.
13,
17.
15.
28,
18,
27.
16.
16.
14,
14,
15,
18,
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