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Convair 990 flights over the Imperial Valley and over the Otoonix,

Arizona area were conducted on February 25, 1971 and March 1, 1971. In

conjunction with these flights, Biospherics Incorporated conducted soil

moisture samplings of various fields below the flight paths in each area

for future correlation with microwave radiation temperatures.

PHOENIX, ARIZONA AREA

Soil moisture samples were taken with a 3-inch-wide tiling spade.

Each sample was taken to a depth of 6 inches. Four samples ware takon

in each field. The initial sample was taken at least 50 yards from

the edge of the field to avoid ; 'ie edge effects of drying and irri-

gation. Three subsequent samples were taken at least 30 yards apart

in a direction perpendicular to the direction of the flow of irrigation

water on the field. The samples were taken to the laboratory, weighed

on a top-loading Mettler balance (scale = 0.1 gram) and dried at

approximately 105 for 24 hours. The samples were then reweighed

and the soil moisture calculated.

Two hundred fields were sampled on February 25, 1971 while

100 fields were sampled on March 1, 1971.

IMPERIAL VALLEY AREA

Soil moisture samples from 50 fields were taken with a 3/4-inch

diameter Soil Test probe on February 25, 1971. Each sample was taken	 so,

to a depth of 6 inches. The initial sample was taken at least 100 feet

from the edge of the field to avoid edge effects. The remaining three

N

samples in each field were taken along the flight path at intervals

-1-
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approximating one-fourth of the field. Samples were than taken to

the laboratory and a 100-gram sample of wet soil transferred to a

drying pan. The sample was then dried and the soil moisture cal-

culated. Weighings were made on a top-loading Ohaus balance

(scale - 0.1 gram).

The calculated soil moistures are presented in Appendix A, while

maps indicating the position of the sampled fields are presented in

Appendix B.

Ten- to 15-pound samples of the major soil classifications in both

•	 the Phoenix,.Arizona and Imperial Valley areas have been delivered to

Goddard Space Flight Center.

Respectfully submitted,

y^	

R

,^	 n
Obadiah P. Cohen, Ph.D.
Principal Investigator
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APPENDIX A

SOIL MOISTURE



PHOENIX, ARIZONA AREA

FEBRUARY 25, 1971
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 ^ I

I
Z I^ IH NH

	to	 )
C^

W JH H
LL-C D

H 1--
i

F- W
2= U
W ^
^-- W
Z C1-

	

CO	 I

LLJ

U I
1

	

CY_	 1
^ I

N 1
H 1

CJ

J
H
UN

kn	 C) 0o N	 C)

t ()	 Ln N ®	 C10 r- CT d•
1	 N N 1	 N r

h^	 00 CT N	 d• 00 0) LC)
L0	 M M	 rn Ln

1	 N CV	 i	 N r—

to	 00 t-, d'	 co N M Lf)
00	 I f)	 N	 4	 L0	 r--	 C^	 e}-

I	 N N I	 N N

..a	 .^	 .L	
U	

U	 .a	 .L2	 .a	 ^	 .A
M M	 co	 M M M	 O O	 O	 O

r-• 	r—	 r^	 r	 r	 r	 r—	 r--•	 r--	 r'-•

Q	 ^C	 4	 Q	 d	 Q	 Q	 aC	 d	 dC

1` 00 0) O r- N M d• Lo lO
r- r- r-- N N N N N N N

I

n 7	 i	
.i

I	 `
y

C
d	 •C	 fi

•	 L	 {^ 
t

1010

•a

t U	
ai o 

	 4-

C1	 O e®-	 O	 t	 f	 N	 y

to r-• 	 r— V	 aJ	 /o	 ro	 •r .00U
U	 U	 C3 h

	 .0	
U	 U	

SO., 4- ,Nm	 w	 G1
•'I	 r-	 r-	 S-	 N	 N	 'L) 4J	 4J	 r-	

r-	 a)

H	
•r-	 •r	 X	 ICI	 rtS	 $:. RS	 =3. r 	 M	 (o	 It3	 .r 	 r-	 (o	 m	 -r CU

G1	 a	 Q1	 (D	 GJ	 O	 CD r- 3W	 a	 cU	 -W S-	 S-	 w S.-(A	 ai	 S.	 S_	 S-	 GJ	 O	 S-	 S..	 N O

I

(.t-	 Lt...	 I.L.	 W	 Ci]	 Cn	 U. G	 r^	 U-	 co	 m	 ca	 LL	 Ui	 ca	 m	 .^. 3..o

I

I	 c-j-
I
I

I	 C^

1 •̀u	 C:)	 d°	 co	 d	 C7 LC)	 ko	 '	 M	 N	 f^.	 M	 N	 tt7	 Oct
I W	 t0	 N	 d.	 N	 Ln	 kr;	 M01	 I^	 r-• 	O06
I ^

I .-^!	 r.	 r-	 r•	 1	 N	 r-	 i	 CJ	 N

I	 `"

I •^
i N

M

O
M	 07	 N	 C5	 rl%	 Lo

W	 0	 0	 .
J	 d'	 M	 Oct	 M	 ko	 h
C].	 r-	 r—	 r-•
.s,

V)

N

C0

`'	 M	 f`^.	 LO	 to	 r-^	 M
W	 ..

rCL	r	 r—	 r-

d,
V)

i r
I
I	 C7
1	 d	 Imo.	 M	 M	 O	 m

LAJ

J	
L r)	 M	 d	 l0	 Lo	 1\

I	 ta..	 r-	 r-	 r

I

I

I	 Cn

I

I

I
I Z

I •

I C)
I	 ►"'1
I	 F--

I	 U	 rCS	 'C7	 'C7
I	 M	 co	 Mm	 M	 M1	 r-	 r-	 r--	 r--	 r-	 r-
t Jn	 ^C	 4L	 Q	 Q	 Q	 Q
1 W

1	 Lt-

I

I

1

C

t	 •

1 O
I	 ;iC
1

N	 M	 d'	 Lo	 l0

I H

I	 La..
I



e

a

0

•

•

O'7 'L7 "O1 C) O UO 'O 1 10 1
•N r^ S. Oj b `O 'L7 'a#-- 'a

I cn = U C1 (L) cv a
v 3

L) 3
CL co ro ci C) °^ 0 >, 0 >, O

1 v M V) O o b r— R-- r- r-^ ^--

LL V)
°` °K a

E a) L- >,
:3 r- r- .^ a .si a .s= v

1 W S- (1) a) d-) 0) C) 4-) N 'G (j (A S.. 1/t i rn 'a
1 H $- +-) Sr C	 tl) QJ tS-

v1 $- S.. 0 S.. O
rrS-

(1) •N Q) 4J N _O
I L L ^Li 03 m m r'.) m Li Li G^1 LL1 X:4-- (1. OC) ''^ CD Ca0 N V
III

t I ^`
1 t1 1 •
f I .`' r N kD co C) to N M co M d' to co N co

1 I W et 00 Ct d' 00 00 M t.{) Ln L1 00 t`. 4 C4 91
1

1
1
J
GL r r-^- r-• r-•

1 i

W V) I V)
W " I

LAC) I
O
N = 1

OQ W 1 =:3: 1 00 N LO r— L) O M LO 00 N r`. M M eF M
I W • • • • • • • • • • • • • e •

X 9- I J 117 r-- In d lD tom. d' ld7 Ln t^ 6 00 Ln 00 tr.
P-1 LY I CL N r r— N

W i C[

O -= I V)

= 1

^ p I
z w
F-• t^ 1 N

O I

H CV) c;t r r-- Ln r N O t-. O O N LO M

,.J i i :`^, tom. +G► L'' .'^ 00 N C^ 00 P^
W J I

..
C1. r-- r N r r-

W O I -cr
V) I V)

F^ W I

W LY 1 r
W 1
CL I •

O t I O
L) 1 I d- N r d N 011 O r— M O M N
W I I W 01 t o qy- lsJ t p d' Ln Ln 4 00 00 d' 9 N

QF-- I I

V)

O
^ 1

1

...1 tH I

O 1 Z

N 1 O
I H

t cC .0 'L3 .a U (o R7 .LI C) -0 S1 fd U U 'tf to
i V U rtS U U aj .n .a .n .a U U 'O7 U U C)O d' d' M M 0) a) m m m a) 0) a) O O Ot ..J O O O O O O O O O O O O

r— r^ r-- r-- r-- r-- r— r— r-- r— r r-- r-- r-• r-'
NC N N N N N N N N N N N N N Ni J < Q Q Q Q Q < Q d Q Q < Q Q Q

1 W
1 t'-q
1 LL

1
1
1

1 •

1 O

1I 0 P-. 00 O)1 O r— N M d. LO u:y h^ co 0) O r
I W N N N M M M M M M M M M M d' d'
i H
1 Li.
1



>1
r V 1

W •.- •v C t7

V)	 •W• • u
CO

raU 1 O ! —

U U
"C7 S 	 4- A

V) 10a) a^ ° N 3 c r_
^

 (1) a) au w a) a as w
x. S.. aJ aj &.. 0 0 a) _a S..

r$- t$-
$. $ $-

e$..
$..

CT m
qcu

O Li u m C2 QQ 00 co m QG1 0Lt. U- co GL	 .d C1.

D1 ro Ln M r r M Ln co to L0 M m r
•

Ln
•

N
•

00
•

co lD CT f` r1 e1' O O t0 lO 00
r r { i r-Y r r M r-' r N N

.

i

1

V:

r^+
I-^
1-►i

V
i D
Jw
1-e

I LL.

I
1

W
1 J
1
	

Cl.

r^	
1

W	 V)
¢ d
¢ CC)
Z
1-4 

=
1^•1	 tD

¢ LLJ

n

1
Z d

d ¢

Cl. Z
Ow w

Z 1-
F-^1	 V)

1-1

N O
Q ^

LLJ	 .^.i
1-a	 1--/
LL O

Z

Z
F-^ WZ V
W ^
I— W

O

W I
CY_	 1

I

to	 I
1-1	 i

O

,-4

O
V)
	

C)
r-4

C)
O
J

w

U-

	

• N O	 tD M

	

LO Ct	 00 O	r^ r 	1	 { r r

	

tD r".	 01 M

	

M M	 00 00

	

O t\	 N 00

4 M	 O 9r r I I N

.L
.0

V
L)

tio
l0 tD LO t0 LD LD
r r r r— r-• r-

N N N N N N

O O 011 rs r. Ln ct LC) r-. O
. . . . . . . . . .

r^ r•. M 00 tD N r Ln r ts7
r r M r-• r N 1

	

Ln	 r*-%	 tD	 Oct	 011	 Lt')	 et	 LD	 01	 N

	

.	 .	 .	 .	 .	 .	 .	 .	 .	 .

	

r•.	 r^	 LD	 00	 O	 M	 k^	
LD

s-- r M r r

	

N	 et	 O	 N	 0)	 I\	 N	 M	 co	 d'

	

.	 .	 .	 .	 .	 .	 .	 .	 .	 .

	

r•.	 00	 tD	 d1	 00	 O	 Ln r^ tt^
r r- N r- r N N

M

Z

W

-j

CL

V)

N

C)
Z

W
.rJ

CL'

r

I C)

I

_j

1] (Z U 'G 10 u e[i t10 .+0 .0

LnLID t.0 Ln r r r•. 00 00 M
r r r r-^ N N N N N M
r r r r r r r r r— r—

In
W
Ul.

N M d' Ln LO I` 00 Dl O r N M Oct Lr) to r--
 - d- d' C}- d- }- gcdl Ct Ln LO Ln Ln LO Ln Ln Ln



1 1
1 1
1 1
1 1 Chi to r-- 0) r--• to 00 r- Ln r- P - M Ln C C`'s

LLJ C"° kb to kC 06 to tt) N k8 P^ C C^ 00 0Xt
1

1
1 d. N N M N

1 1 :=
t 1

N 1 C!J
^r I

cJ; 1
tY7 {

1
F=- I M

1

ti-r 1 M
w 11 to 0) N co d° t0 LC) r— CN r. L.n d N m CT 00 M C D

i (.1,J .
^- I J to U7 N r j C:^ oc1' to r-- Pr tO 0) 0 1; CT
C I CL N r-- N N r- r- r- N r--- M N
fs] i ^-°

1

i (/J
i

CD I

W I

V) I Cam'r--r
G7

1
1 C) to d L[7 00 d` Ln LrJ d M1 tO 00 t0 N M r- M M

L

I
1 WJ 00 r`^ N t8 fl° C3) tj" 0T tO r. C; 00 In to r- 00 0; C6

-J 1 CL CNJ r r- r--' r- Cv r- C'v CiJ
k=-r 1

Cfs I N
F-

I
I

°^ 1
W I
L)
CY_ i r-•
Lt.J 1
C]. 1

1 1 O
1 1 r,, K. CO r- N r- to CT r. N r. r- m tO tO r. rl° Pte°
I 1 W r. tO 117 r. m CD LIB r- to m 00 ^ r. r- 00 00 M c6
1 t J N M N e-- r- r-• r- M N
1 Y CL

C)
^ H

V .la °a (10 U -0 U .C] U 0 -0 .CJ mI	 C.^ V .a its (0 'O (0 "a .0 ,L] U u 'p .0 'CS 21 .0 -a
I C) .0 M M M M M M M d' d° d• d' d• C) 0) CT to to
I J CY7 M m M M M M M m M M M C) r- C) C) r—° r—I r— r-- r— r— rr r-- r-- r
I	 C1 N N N N N N N N N N N N r- r- r-
J ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ < ¢

I W
I H
I ^
I
I
I
I
I

I C)
I Z
I
IC1
I J 00 m C	 ) r- CV M d' Ln to r. 01 C ) r- N M d' LO to
I W

Ln L1) to to to to to to to to to r. P-. t\ r. h. P^ r.
I H
I	 1.►.
I

.

W
Cl.

^y

PhJ

X
r-.4

1ij
C)

CL

W

H
N
G7
J
W
H
W

ZH
H

W
I-

C)
V

W
Ll:

F-•
N
H
C)
L
J
H

C)
N

r^

►_.
4

°

I	 f ^°I	 ►==r (A 4-)

u
1 •ems	 eU

^L7	 I	
mI	 Ld 01 (1) CIS Cl) Cls QJ a) a) N ® 4) Q1 Se (U (1) (1) CU

1	 ►Gr So SG 5. Sd $G S. $,. $^. S4 4J S.. S. (A L. S. Sa SG CJ1	 r

Co Cfij co m w m d
I
I
I

m m m m w co m M C Cry to LA-



CL

0

4J
CL

4J 4-) r- 't^
4J C r- •^ .0 CL

(1)	 CT nu
4-J	 n.5	 (1) >1

4a) 4-) 0 fu	 4J1- 0 u u	 0
C) 4- r-

(Ula
4-)	 (1) ^- r— a1

C3 Rsu :3 a) U
—i ro 4-) --	 n-I
LLJ 4- 4-- 4- -o (1) 4J 0) a) a) 4) a ai (1) a) (1) Q) (1)
1-1 s- S- s.. S.-	 aJ S.- S- S- S- s- s- s- i. S- s-
LL- o n C7 4-) :3 0 t10 (0 (a to m m m m (0 n3 tz m (0

V) V) t-d	 (A •-) m CL 4- co m co CIO ca co CC) CIO co co m

0

ct	 r—	 U) LO	 ko N LO r—	 (3)

0;	 a;	 r_:	 L^ 	 4	 t,.*

	

0	 U^	 C^	 f,:	 C^	 C^
C\j 	Cl%j	 C14i	 CIJ	 C%,j	 CIQ	 N	 C%j	 r	 r—	 C\i

1.0	 C>	 C\j	 m	 01)	 kD	 qd*	 C\j	 ce)	 CY)	 ad.	 q^	 00
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