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Experiments were conducted to evaluate aircraft renote
sensing techni ques for hydrology in a w de range of
physi ographic and climatic regions using several sensor
platforns. The data were collected in |late 1978 and
during 1979 in two hum d areas—aylor Creek, Fla., and
Little River, Ga. This report includes soil noisture
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Al RCRAFT REMOTE SENSI NG OF SO L MJ STURE AND HYDROLOAG C
PARAMETERS, TAYLOR CREEK, FLA., AND LITTLE RI VER, GGA.,
1979 DATA REPORT

by T. J. Jackson, T. J. Schnugge, L. H Allen, Jr., P
ONeill, R Slack, J. Wang, and E. T. Engman 1/

Cooperative investigations were conducted during 1978
and 1979 by the National Aeronautics and Space

Adm ni stration (NASA) and the U. S. Departnent of
Agriculture (USDA) as part of a project to evaluate
remote sensing in hydrologic studies with primry
enphasis on soil noisture nmeasurenents. Participants in
the study were fromthe NASA Goddard Space Fli ght
Center, the USDA Agricultural Research Service (ARS)
Hydr ol ogy Laboratory, the Georgia Coastal Plain
Experiment Station, and the University of Florida.

Experiments were planned to evaluate aircraft renote
sensing techniques in a w de range of physiographic and
climatic areas using several sensor systens. Jackson et
al. (1980)2/ reported the results obtained fromtwo
semarid areas. In this report, experinents were
conducted in two hum d areas--Taylor Creek, Fla., and
Little River, Ga.

1/ T. J. Jackson, hydrologist, and E. T. Engman, Chi ef,
Hydr ol ogy Laboratory, Agricultural Research Service
(ARS), Beltsville, M. 20705; T. J. Schnmugge, senior
scientist, P. ONeill, and J. WAng, scientists, Goddard
Space Flight Center, National Aeronautics and Space
Adm ni stration, Geenbelt, M. 20771, L. H Alen, Jr.,
supervisory soil scientist, Soil and Water Research
ARS, University of Florida, Gainesville 32611; R Sl ack,
Environnmental Protection Agency, Athens, Ga. 30605,
formerly wth Sout heast Watershed Agricultural Research
Center, ARS, Athens, Ga. 30604.

2/ The underlined year in parentheses after the
aut hors' names refers to Literature Cited, p. 33.



GENERAL

GROUND SAMPLI NG
PROCEDURES

Tayl or Creek, Ga.

Test

Site

EXPERI MENTAL DESI GN

Experi ments were designed to collect renpte sensing data
concurrent with ground observations of hydrol ogically
significant paraneters and phenonena, primarily soi

nmoi sture within several surface |ayers. An inportant feature
of the experinents was that the observati ons were made on

i ntensively nonitored watersheds.

The sanmpling locations in Florida were all in or west of the
Tayl or Creek Experinental Watershed, which is nonitored by

t he USDA- ARS. They are in Okeechobee County just north of
Lake Okeechobee in the Atlantic Coastal Flatwoods
subprovi nce of the Coastal Plain physiographic region.
Figure 1 is a map of this area.

Wat ershed W2 has an area of 270 knf and is relatively flat
wi th slopes between 0 and 2 percent. Soils are nostly fine
sands and | and cover is pasture, range, and forest. The area
is characterized by many depressi ons and swanpy areas.

Two flightlines, referred to as F2 and F3, were flown on
November 30, 1978, and May 2, May 22, and June 13, 1979.
Their general |ocations are shown in figure 1. Sanpling
sites are indicated in figure 2, which is a high-altitude
phot ograph obtained in May 1978 and, therefore, sone
conditions may be different.

Flightline 2 covered nostly citrus grove sites. Figure 3
illustrates the layout of the groves. A smmller scale photo
of sites F204 and F205, obtained during this study, is pre-
sented in figure 4. This illustrates the typical citrus
grove with tree rows and water distribution furrows in

bet ween.

Flightline 3 traversed nostly pasture and swanpy areas. The
darker spots in figure 2 are wet areas caused by shal | ow
wat er table conditions.

Soil type and | and cover at each site are listed in table 1.
Dr ai nage and hydrol ogi ¢ characteristics anong the sites were
hi ghly variable. Sites F201 through F205, F305, F306, F309,
and F312 were all on type D soils, which are generally
poorly drained (U. S. Soil Conservation Service, 1974). Al
the other sites were on type B soils, which have generally
good hydrol ogic properties. Soil property data available in
other reports for several of the soils in table 1 are
summari zed in the Appendi x.
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Table 1.--Soil type and | and cover by site, Taylor Creek,

Fl a.

Site Soi |l Type Land Cover

F201 --------- Chobee fine sandy loam------- Citrus Gove

F202 -------------- (o [ T Do

F203 -------------- (o [ T Do

F204 -------------- (o [ T Do

F205 -------- Bradenton fine sand -------------- Do

F206 -------- | mokal ee fine sand -------------- Do

F304 --------ooomnn- do. -----mm e Nati ve pasture,

10-15 cm

F305 ------- Wabasso fine sand ------------ Nati ve pasture,

sparse trees.

F306 ------- Bradento fine sand ----------- Whodl and, pal ns

and deci duous.

F307 ------- | mokal ee fine sand ---------- | nproved pasture,
2.5-15 cm dense.

F308 ------- Myakka fine sand ------------- | nproved pasture
15 cm dense.

F309 -------- Placid, Pamico ------------- Dense cypress

and Del ray soils, ponded. wat er .

F310 ------- Myakka fine sand ------------- | nproved pasture
2.5-10 cm cl ose
grazed.

F312 ----- Placid, Pamico, and Delray —---M xed vegetation

soil's, ponded. wat er .

Tayl or Creek has a very humid climate. Daily tenperatures
aver age about 296 K (230° C) and vary between 291 and 305 K (18°

and 32°) in the sumrer. Average annual rainfall is about 120 cm
and three-fourths occurs between May and Cctober. Annual pan
evaporati on averages 152 cm and annual runoff about 33 cm

Rai n-gage | ocations are shown in figure 1. Cinmatol ogical data
during the experinments are in table 2.



Tabl e 2.--Tayl or Creek,

Fl a.,

cl i mat ol ogi cal

data, 1978 and 1979

Date Pan Daily Temperature Rainfall at rain gauge
Max. Min. 3 4
Cm. Deg. K Cm
1978

Nov. 1---- 0.12 300 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2---- 0.12 300 286 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3---- 0.15 297 286 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4--- 0.15 298 284 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5---- 0.24 300 281 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6--- 0.24 300 286 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7---- 0.00 298 289 3.00 4.98 1.80 2.72 3.73 2.03 1.60
8---- 0.00 300 294 0.05 0.05 0.13 0.13 0.05 0.20 0.15
9---- 0.00 299 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10--- 0.09 301 294 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11---- 0.24 302 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12--- 0.40 301 290 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13---- 0.15 302 289 0.00 0.00 0.00 0.00 0.00 0.00 0.00
14---- 0.15 299 292 0.46 0.25 0.05 0.08 0.08 0.10 0.05
15---- 0.21 302 291 0.00 0.00 0.00 0.00 0.00 0.00 0.03
16--- 0.21 301 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17---- 0.21 302 291 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18---- 0.15 302 288 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19---- 0.15 301 290 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20--- 0.00 299 292 0.75 1.14 0.63 0.53 0.33 0.36 0.15
21---- 0.00 300 292 0.18 0.13 0.00 0.02 0.02 0.00 0.00
22---- 0.12 302 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23--- 0.15 302 289 0.00 0.00 0.00 0.00 0.00 0.00 0.00
24---- 0.15 300 289 0.00 0.00 0.00 0.00 0.00 0.00 0.00
25--- 0.12 299 286 0.00 0.00 0.00 0.00 0.00 0.00 0.00
26--- 0.24 300 285 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27---- 0.30 300 288 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28--- 0.24 303 288 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29--- 0.21 303 292 0.08 0.18 0.00 0.00 0.00 0.00 0.00
30--- 0.21 303 293 0.02 0.02 0.00 0.00 0.00 0.00 0.00

1979
Apr. 24---- 0.10 296 294 3.02 2.72 251 3.00 1.93 2.16 2.01
25---- 0.18 299 291 1.75 2.49 1.73 1.60 1.27 1.40 0.56
26---- 0.46 301 290 0.28 0.64 0.30 0.23 0.20 0.20 0.86
27---- 0.64 302 293 0.00 0.00 0.00 0.00 0.00 0.00 0.00
28---- 0.76 303 288 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29--- 0.51 303 293 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30---- 0.13 299 294 1.83 1.83 1.55 1.42 1.17 1.19 1.57



Tabl e 2.--Tayl or Creek,

Fl a.

cl i mat ol ogi cal

data, 1978 and 1979--Conti nued

Date Pan Daily Temperature Rainfall at rain gauge
Max. Min. 1 2 3 4 5 6 7
Cm. Deg. K
1979

May 1--mv 0.18 298 292 0.20 0.15 0.18 0.15 0.20 0.13 0.15
2--- 0.36 301 292 0.00 0.03 0.00 0.03 0.00 0.00 0.00
3 0.69 301 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4o-mv 0.69 304 295 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5enme 0.61 305 293 0.03 0.00 0.04 0.01 0.04 0.00 0.00
6---- 0.46 304 295 0.02 0.01 0.01 0.01 0.01 0.01 0.02
7 0.15 298 295 0.85 0.81 1.15 0.80 1.06 0.76 0.87
8- 0.18 301 295 1.06 0.50 1.77 2.74 2.00 3.05 2.18
9--- 0.30 302 294 2.12 1.16 1.01 0.83 1.01 0.74 1.06
10--- 0.30 302 295 2.11 0.66 0.83 1.67 0.03 0.20 0.17
11--- 0.64 303 294 0.00 0.00 0.00 0.00 0.00 0.00 0.04
12--- 0.30 302 294 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13- 0.41 302 295 0.00 0.04 0.11 0.00 0.50 0.00 0.00
14 0.18 301 294 1.45 0.88 2.42 1.49 1.86 1.77 0.86
15--- 0.33 300 294 0.00 0.00 0.03 0.00 0.09 0.08 0.07
16--- 0.53 301 294 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17--- 0.20 299 291 0.43 0.37 0.12 0.23 0.37 0.01 0.01
18- 0.56 299 287 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19~ 0.64 299 287 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20— 0.43 301 291 0.00 0.00 0.00 0.00 0.00 0.00 0.00
21 0.50 303 291 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22---- 0.69 303 293 0.00 0.00 0.00 0.00 0.00 0.00 0.00
23---- 0.46 303 296 0.39 0.07 0.09 0.11 0.09 1.31 1.31
24 0.15 302 294 1.52 1.17 0.99 1.26 1.40 1.58 1.43
25---- 0.56 302 287 0.00 0.00 0.00 0.01 0.02 0.02 0.02
26---- 0.79 302 286 0.00 0.00 0.00 0.00 0.00 0.00 0.00
27 0.61 302 290 0.02 0.19 0.01 0.00 0.00 0.00 0.01
28 0.46 305 294 0.26 0.48 0.36 0.05 0.20 0.00 0.00
29---- 0.18 304 295 0.01 0.01 0.09 0.01 0.25 0.00 0.00
30 0.33 303 296 0.52 0.07 0.31 0.70 0.31 1.56 0.15
31 0.76 304 296 0.00 0.00 0.00 0.00 0.00 0.00 0.00
June 1---- 0.64 304 295 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2--- 0.66 305 295 0.00 0.00 0.00 0.00 0.00 0.00 0.02
3 0.28 304 295 0.00 0.04 1.48 0.36 0.38 1.57 0.38
4o-mv 0.46 305 295 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5enme 0.64 306 296 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6---- 0.58 307 296 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.81 305 296 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8- 0.61 304 294 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9~ 0.81 303 293 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10--- 0.66 303 292 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Il--- 0.10 303 293 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12--- 0.30 303 294 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13- 0.79 303 294 0.21 0.11 0.00 0.00 0.00 0.00 0.00
14 0.18 302 296 0.12 0.04 0.08 0.18 0.07 0.00 0.00

1/ Pan | ocations were Taylor Creek in Novenber 1978 and Ft. Pierce in April

t hrough June 1979.



Soi |l noisture sanples were collected at eight points for
each site using the traverse schene described by Jackson
et al. (1980). Data were obtained at four depth
intervals: 0-2.5, 2.5-5, 5-10, and 10-15 cm Gavinetric
sanpl es that were gathered using an undi sturbed core
sanpling device yielded estinmates of the bul k densities,
which are given in table 3.

Table 3.--Bulk density of soil sanples by depth,
Tayl or Creek, Fla.

Site Soil sanples collected at depth of--
0-2.5cm 2.5-5 cm 5-10 cm 10-15 cm

F201 ---------- 0. 89 1.35 1.20 1.30
F202 ---------- . 84 1.13 1.02 1.01
F203 ---------- 1.20 1.40 1.27 1.16
F204 ---------- 1.18 1.42 1.28 1.25
F205 ---------- 1.02 1.50 1.33 1.42
F206 ---------- 1.02 1.49 1.34 1.31
F304 ---------- . 81 1.04 1.24 1.38
F305 ---------- 1.10 1.35 1.32 1.39
F306 ---------- 1.10 1.40 1.30 1.33
F307 ---------- .71 1.02 1.32 1.41
F308 ---------- .61 1.21 1.31 1.43
F310 ---------- . 68 1.08 1.23 1.42

Gound water and water table depths are shallow in this area.
The watershed is over the Floridian aquifer. As described in
Speir et al. (1969), the ground water table is generally within
0.5 to 1 m of the surface. WMaxi mum depths occur in the w nter
and spring and mnimm depths primarily from June through
Cctober. Ground water wells are at all the rain gages
shown in figure 1. Depths to the water table at the tine
of the flights are listed in table 4.

Table 4.--Gound water table depths on flight dates,
Tayl or Creek, Fla.

Date Depth to ground water table at rain gage--
1 2 3 4 5 6 7
M
Nov. 30, 1978-- 0.68 0.82 1.19 1.04 0.99 1.22 1.06
May 2, 1979----- 0.95 0.93 1.26 1.19 1.15 1.3 1.08
May 22, 1979---- 0.64 0.81 0.84 0.71 0.77 0.69 0.86

June 13, 1979--- 0.93 11 1.01 0.92 0.97 0.67 0.96



Little R ver,
Test Site

Ga.

Nunmer ous hydr ol ogi ¢ studi es have been conducted on

wat er sheds. Additional information can be found in Speir
et al. (1969), Allen et al. (1975), and U. S. Soi
Conservation Service (1971).

All sanpling locations were within the Little River
Experi mental Watershed, which is nonitored by the
USDA- ARS Ceorgi a Coastal Plain Experinent Station. The
wat ershed is near Tifton, Ga., in the southern Coastal
Pl ai ns physi ographic region. Figure 5 is a map of the
wat er shed.

The gaged wat ershed area enconpasses 326 knf and i s sub-
divided into nine smaller watersheds. Modst of the area
is gently sloping ranging fromO to 5 percent. The | and
cover has about 33 percent in crops, 40 percent in

woodl ands, and 8 percent in urban categories. The
primary crops are corn, soybeans, and peanuts. The soils
are nostly | oany sands.

Three flightlines, referred to as FI, F2, and F4, were
flown in 1979 on May 1, June 13, Septenber 11, and
Novenber 19. Their locations within the watershed are
shown in figure 5.

The sites covered by flightlines 1 and 2 are indicated
in figure 6, which is an aerial photograph obtained in
1976, and sites covered by flightline 4 are in figure 7.
Soils and | and cover for each site are described in
tabl e 5.

Land-cover patterns within this area were typical of

t hose observed el sewhere except where peanuts were

grow ng. They were planted as a row crop and generally
covered | ess than 50 percent of the ground until close
to maturity. Wien mature, they were conbined and left to
dry. This resulted in about a 25 percent cover. Figure 8
illustrates the cover conditions on three dates for site
Gl04 that were typical of the other sites.

Most of the soils in this area were well drained and in
hydrol ogic soil group B. Only site (404 and (406 were in
type D soils. Data in other publications describing the
hydraulic properties of the soils are in the Appendi x.
Addi tional information on the soils of this area can be
found in U S. Soil Conservation Service (1959).
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Figure 6.--Georgia sampling sites on flightlines | ind. 2 at L:40,000 scale.
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Table 5.-=S0il type and land cover by site, Little River watershed, Ga.

Site  Soil type

Land cover im 1979 on--

May 1

June 13

Sepc. 11

Mow., 19

Gl103=—-Tifton loamy

sand, sloping.

Gl04—-Tifton loamy
sand, thick.

G20l ===-Norfolk loamy

sand.
G204 dio . —
G205 ===mm=dg , ==

G206-—Tifton loamy
gand, eroded.

G208—-Tifton loamy

sand, sloping.

G401 ---Tifton loamy
sand.,

G402—-Leefield loamy

gand.

Gl 3=—=Tifron loamy
gand.

G404-—~Alapaha loamy
aand.

G405 —-Fuquay loamy
sand.

G406---Alapaha loamy
sand.

Grass, dense---

Fallow, freshly
Pl“’!‘dt

Corn, 30 cm—---

Peanuts, 8 cm
(10 percent cover),

Corn, 50 cm-—-—

Fallow, plowed—
Pine-hardwoods
flood plain.

Peanuts, small
COVEer.

Pine-hardwoods
flood plain.

Pine plantatiom,
undergrowth.

Pine plantation,

li ght undergrowth e

1 :i.gh t underg rowth.

Grass, dense-———-
Peanuts, 20 cm=--
Corn, 180 cm——--
Corn, 150 cm—-
Peanuts

(75 percent cover).

Corn, 240 cm--——

Soybeang—--===
Pine-hardwoods
flocd plain.

Peanuta
(75 percent cover),

Pine=<hardwoods
flood plain.

Pine plantation,
undergrowth.

Pine plantation,

Grass, dense=--
Peanutg———====
COr=sm——
Corn stubble—
Combined peanuts
(50 percent cover).
Corm———===== e
Peanuta

{25 percent eover).
Soybeans----——- b
Pine-hardwoods
flood plain.
Peanutg—====—-—
Pine-hardwoods

flood plain.

Pine plantatiom,
undergrowth.

Pine plantation,
Light undergrowth.

Grass, densa.

Bare, combiped
peanuts.

Corn stubble.

Do.
Bare.
Corn stubble,
Combined peanute.
Soybeans .
Pine-hardwoods
flood plain.
Combined peanuts.
Fine-hardwoods

flood plain.

Pipne plantation,
undergrowth.

Pine plantatiom,

light undergrowth.
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A traverse sanpling schene was used to coll ect
gravinetric soil noisture sanples at eight points within
each site. Data were obtained at four depth intervals:
0-2.5, 2.5-5, 5-10, and 10-15 cm Soil noisture sanpl es
were collected within 2 hours of the aircraft flight
time using a gravinmetric core sanpler, except under very
dry conditions when a shovel was necessary. Sanples were
dried in a mcrowave oven. Bul k density sanpl es obt ai ned
once for each site were as foll ows:

Site Bul k density
G cnB
GlO3 ------m i 1.72
Gl04 ------- e 1.46
&R01 ------- - 1.54
R04 - 1.54
&R05 ----------iiee i e 1. 64
R06 ---------m e 1.41
&R08 ------------------ 1.48
A0L ---- - - 1.54
A2 - - 1.10
A3 - - - 1.44
A0 - - - 1.31
A0S -----immeee e 1.49
HA06 -------------- - - - 1. 64

Little River is located in a humd area. Average daily

tenperature is 292 K (19° C), and average annual
rainfall is 116 cm Pan evaporation averages 141 cm a
year and annual runoff 36 cm Cinmatol ogical data for
the study are given in table 6.



Table 6.--Little River watershed, Ga., clinatol ogical data, 1979
Pan Daily tenperature Rai nfall at rain gage
Dat e evapo- Sol ar
ration Max. M n. radi ation 13 14 30 34 40
Cm Deg. K Ly per Da Cm
Apr. 15--- 0. 43 298.9 282.8 601 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
16--- 0.74 300.1 285.5 619 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
17--- 0. 69 298.9 286. 1 589 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
18--- 0. 38 300.0 284. 4 491 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
19--- 0. 48 299. 4 282.8 523 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
20-- - 0. 64 300.6 286. 1 566 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
21--- 0. 56 301.1 287.2 495 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
22--- 0. 64 300.6 289. 4 449 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
23--- 0. 66 300.0 289. 4 375 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
24- - 0. 53 300.0 290.1 179 0.51 0.51 0.51 0. 00 0.76 0.25
25--- 0.18 296. 7 289. 4 161 4.83 4.83 4.06  ----- 4.06 3.81
26-- - 0.18 297.2 289. 4 281 0.51 0.25 0.25  ----- 0.76 0.76
27--- 0. 33 289.9 290.0 475 0. 00 0. 00 0.00  ----- 0. 00 0. 00
28--- 0. 58 296. 7 286. 1 594 0. 00 0. 00 0.00  ----- 0. 00 0. 00
28--- 0. 58 297.2 281.1 586 0. 00 0. 00 0.25  ----- 0. 00 0. 00
30--- 0. 56 296. 7 286. 1 512 0. 00 0. 00 0.00  ----- 0. 00 0. 00
May 1--- 0. 56 299. 4 286. 7 492 0. 00 0. 00 0.00  ----- 0. 00 0. 00
2--- 0.51 300.0 286. 1 450 0. 00 0. 00 0.00  ----- 0. 00 0. 00
3--- 0.74 301.7 288.9 470 0. 00 0. 00 0.00  ----- 0. 00 0. 00
June 1--- 0.74 304.4 291.7 520 0. 00 0.25 0.25 0.25 0. 00 0. 00
2--- 0.41 304.4 293.9 549 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
3--- 0.74 305.6 295.0 464 0. 00 0.25 0. 00 0. 00 0. 00 0. 00
4--- 0. 66 304.4 295.0 470 0.51 1.02 1.27 0. 00 0. 00 0. 00
5--- 0.51 303.3 292.8 571 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
6- - 0. 64 304.4 292.8 523 0.25 0. 00 0.25 0. 00 0. 00 0. 00
7--- 0. 33 305.6 296. 1 391 1.78 0.25 0.25 1.02 3.05 4.06
8--- 0. 84 306.7 296. 1 388 1.02 0.25 0.51 0.51 1.27 1.02
9--- 0. 58 305.0 292.8 529 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
10-- - 0. 69 303.9 201.1 604 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
11--- 0.79 305.0 294. 4 566 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
12--- 0. 66 303.3 289. 4 654 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
13-- 1.12 301.1 286. 7 613 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
14--- 0. 86 302.8 287.8 328 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
15--- 0. 66 300.0 291.1 148 0.25 0.25 0. 00 0. 00 0. 00 0. 00



Table 6.--Little River watershed, Ga.,

cl i mat ol ogi cal

data, 1979-- Continued

Pan Daily tenperature Rai nf al | rain gage
Dat e evapo- Sol ar
ration Max. M n. radi ation 13 14 30 34 40
Cm Deg. K Ly per da
Sept. 1--- 0.64 305.0 294. 4 440 0. 00 1.27 0.51 0.25 0. 00 0. 00
2--- 0.56 306.1 295.0 385 0.51 0.76 0.76 2.54 0.51 0.51
3--- 0. 36 305. 6 295.0 383 0.51 0.25 0.25 0. 00 0.25 0. 00
4--- 0. 56 305.0 296. 1 107 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
5-- 0.25 300.0 295.6 461 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
6- - - 0. 66 306. 7 296. 1 354 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
7--- 0.48 307.2 295.0 382 --- 0. 00 0. 00 0. 00 0. 00 0. 00
8--- 0.53 306. 7 292.8 433 --- 0. 00 0. 00 0. 00 0. 00 0. 00
9--- 0.58 306. 7 293.3 294 --- 0. 00 0. 00 0. 00 0. 00 0. 00
10--- 0.51 301.7 291.1 448 --- 0. 00 0. 00 0. 00 0. 00 0. 00
11--- 0.53 303. 3 291.7 325 --- 0. 00 0. 00 0. 00 0. 00 0. 00
12--- 0.51 305.0 296.1 208 1.78 2.03 1.78 2.29 2.54
13--- 0.28 303.9 295.6 268 0.76 0.25 0. 00 0. 00 0. 00 0. 00
Nov. 1--- 0.38 302. 2 291.1 186 0.25 0. 00 0.25 0.51 0.51 0.25
2--- 0.23 300.0 292.2 170 2.29 1.52 2.29 4.57 2.29 2.54
3--- 0.28 301.1 283.3 395 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
4--- 0.53 293.3 280.0 394 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
5--- 0. 56 291.1 278.3 363 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
6- - - 0.20 293.9 282.2 247 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
7--- 0.25 296.7 279. 4 355 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
8- - 0.28 295.6 279.4 313 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
9 --- 0. 20 296.7 285.0 326 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
10 --- 0.23 300.0 287.2 123 1.27 1.52 1.02 0.51 0.51 0.51
11 --- 0. 20 298.9 290.6 44 6. 35 5.59 5.59 5.08 5.08 4. 06
12--- 0.20 290.6 288.3 116 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
13--- 0.18 292.8 285.6 246 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
14--- 0.43 291.7 277.2 351 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
15--- 0.23 290.0 274. 4 354 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
16--- 0.18 290.0 276.7 342 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
17--- 0.25 293.9 281.1 331 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
18--- 0. 20 297.2 279.4 270 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
19 --- 0. 36 296. 1 280.0 320 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
20 --- 0.23 297.2 280.0 321 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
21 --- 0.23 297.8 281.7 278 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00



REMOTE SENSI NG
SYSTEM

Ground water table depths were nonitored at several

| ocations in the watershed. Three of these sites were at
wat er shed runoff gages near the flightlines used in this
study. Qbserved values are in table 7.

Table 7.--Ground water table depths on 4 flight dates,
Little River watershed, Ga., 1979

Dat e Ground water table depths at stream gage-
| J

________________________ M-------cccooo-

May 1--- 0.55 0. 09 0. 35

June 13 --- . 66 .44 .48

Sept. 11 --- . 82 .81 .73

Nov. 19 --- . 56 .11 . 35

The NASA 929 (C-130B) aircraft was the sensor platform
used in these experinments. A nomnal altitude of 305 m
(1,000 At) and a ground speed of 278 km per hour (150
knots) were chosen. The sensor configuration included
color infrared photography, a nodular multispectral
scanner, a thermal infrared radionmeter, C (5.00 GHz) and
L band (1.41 GHz) radi oneters, a passive mcrowave
scanner, and four active mcrowave sensors: K, C, L,
and P band scatteroneters. C and L band radi oneter
observations were nmade at | ook angles of 0 and 40
degrees. L band data were collected for only a

hori zontal polarization (hor. polar.), and C band data
were collected for both horizontal and verti cal

pol ari zations (vert. polar.).

These sensors were described by Jackson et al. (1980).
Sonme changes have been nmade in the aircraft systens by
NASA since the May 1978 flights described in that
report. The K band radi onmeters were renoved; the C band
sensor was nmounted in the nose and the L band on the
rear platformof the plane.




SO L MJ STURE
OBSERVATI ONS

DATA AND PROCESSI NG

Gravinmetric soil noisture data for each depth interva

were conbined with the site bulk density values to

Conmpute the volunetric soil noisture. Depth interva

val ues were conbined to obtain the foll ow ng
measurenents: 0-2.5, 2.5-5, 5-10, and 10-15 cm The
results are summarized in table 8. Note that 100 percent
soil noisture indicates standing water.

It was apparent fromthe sanples obtained at the Florida
sites that the typical soil npisture profile was inverted,
decreasing with depth. This is not unusual when there is
frequent rain fall; however, the divergence between the

nmoi sture contents, ranging between 10 and 20 percent,
suggested that the soil properties of these |layers were very
different. Qualitative observations of the organic content
and the difference in the bulk density values in table 3 for
these | ayers supported this concl usion.

Climatic conditions and ground water table levels at the
Flori da sites would support the hypothesis that on nost of
the sanpling dates the soil npisture was very close to field
capacity. Generally this is the npisture associated with a
tension of 0.33 bar; however, for sandy soils a val ue at
0.10 bar may be nore representative. If a condition near
field capacity existed throughout the profile,

nmoi sture-tension relationships wiuld be very different

bet ween | ayers.

Very little information is available to evaluate the
properties of shallow surface |ayers for these soils. Only
one study had been conducted on this subject in which
organic soils were considered (Stewart et al., 1963). One
approach that can be used was described by Gupta and Larson
(1979). They devel oped prediction equations for noisture
contents at specified tensions. These equations utilize
readi ly avail able data, including sand(SA), silt (SI), clay
(©, and organics (0) in percentages and the bul k density
(B) in grans per cubic centineter

Data for the required soil properties are given in the
Appendi x for several of the soils. As an exanple, for a
Myakka fine sand, SA = 93 percent, SI = 4 percent, C =3
percent, 0 = 2 percent, and B = 1.3 grans per cubic
centimeter. The value of the bulk density is conparable to
that observed in the | ower |layers of the Florida sites.
Usi ng the equations given in Gupta and Larson (1979), the
val ues predicted for volunetric noisture contents at 15 bar
(Ms), 0.33 bar(M.33), and 0.1 bar (M. were 5.6, 15, and 22
percent, respectively. Values of M and M., corresponded to
those observed in the |lower soil |ayers.




lable 8.--Soll moisture observations at Florida and Georgia, 19/8 and 19/9

VOLUMETRIC SOIL MOISTURE (PERCENT) AT INDICATED DEPTHS

DATE SITE 0-25CM 2.5-5 CM 5-10 CM 10-15CM
STANDARD STANDARD STANDARD STANDARD
MEAN DEVIATION MEAN DEVIATION MEAN DEVIATION MEAN DEVIATION

1978 FLORIDA

NOV. 30--- F201 17.0 10.0 19.8 8.5 20.9 7.0 21.7 7.6
F202 24.6 9.6 31.0 9.3 22.3 6.8 235 6.3
F203 15.8 10.0 17.7 6.6 18.0 4.8 19.6 4.6
F204 23.8 11.4 26.4 8.1 15.4 4.8 16.8 4.1
F205 29.8 135 26.7 12.0 19.1 6.5 18.0 4.8
F206 27.7 22.3 24.8 21.6 13.9 11.6 12.1 10.5
F304 38.4 12.1 34.1 10.2 25.2 11.2 17.5 8.7
F305 235 13.1 21.2 10.7 15.2 7.5 10.1 4.8
F306 --- --- --- --- --- --- --- ---
F307 39.3 8.2 30.9 4.8 26.9 3.3 20.2 23
F308 48.5 7.8 38.2 2.7 25.3 2.6 215 2.4
F309 100.0 --- 100.0 --- 100.0 --- 100.0 ---
F310 37.3 11.2 32.2 7.8 229 5.6 20.7 4.7
F312 100.0 --- 100.0 --- 100.0 --- 100.0 ---

1979

MAY 2--- F201 30.0 9.5 31.2 9.9 26.5 9.9 24.8 7.4
F202 36.0 6.7 38.6 6.7 311 6.8 31.6 9.8
F203 34.3 55 28.7 4.2 26.6 7.6 21.7 3.6
F204 335 5.1 31.3 6.5 27.6 5.3 26.2 5.1
F205 345 16.8 26.3 10.8 19.9 7.9 19.5 7.2
F206 25.2 16.0 20.4 12.0 12.7 6.3 12.2 6.2
F304 29.4 7.4 28.2 17.8 225 13.7 16.0 11.2
F305 23.3 9.6 22.4 8.0 16.4 5.1 10.8 3.9
F306 28.9 7.3 27.4 7.9 21.7 6.2 18.7 6.3
F307 26.3 5.2 19.2 3.5 14.9 3.0 12.6 1.9
F308 32.9 15.4 23.3 6.5 17.2 2.0 13.7 3.1
F309 100.0 --- 100.0 --- 100.0 --- 100.0 ---
F310 34.6 4.1 25.2 3.0 18.1 14 17.9 3.8
F312 100.0 --- 100.0 --- 100.0 --- 100.0 ---

MAY 22--- F201 26.1 10.7 25.6 7.7 23.0 6.0 27.3 8.2
F202 32.6 11.0 38.6 13.8 35.1 10.0 37.7 12.4
F203 20.6 4.0 20.8 3.8 18.3 3.1 18.1 3.1
F204 30.8 15.0 33.0 13.3 26.1 7.9 24.4 8.7
F205 27.3 16.9 25.4 11.6 18.3 7.7 19.7 6.1
F206 29.8 21.8 24.8 19.0 16.5 12.0 16.6 104
F304 37.9 6.7 36.1 6.6 27.4 4.6 23.6 2.7
F305 32.8 10.8 27.9 8.9 21.8 7.9 17.5 7.1
F306 24.5 10.7 28.1 125 17.3 5.7 15.1 6.5
F307 25.0 4.0 25.7 5.0 20.8 2.8 16.2 1.9
F308 21.3 4.1 20.3 4.5 14.4 2.2 12.9 2.2
F309 100.0 --- 100.0 --- 100.0 --- 100.0 ---
F310 22.6 4.7 24.1 4.3 17.7 2.6 16.7 2.9
F312 100.0 --- 100.0 --- 100.0 --- 100.0 ---

JUNE 13 ---- F201 22.7 21.6 23.8 17.2 21.7 11.8 27.4 12.1
F202 23.7 145 35.0 16.3 29.9 14.8 35.1 11.0
F203 145 4.1 16.1 2.7 16.1 4.3 20.4 6.0
F204 22.4 14.4 26.9 11.8 235 13.2 25.1 10.5
F205 14.9 10.2 14.0 7.7 10.2 6.8 12.1 8.9
F206 25.8 24.6 22.4 20.4 13.0 11.3 145 134
F304 345 6.6 32.6 12.0 26.1 11.9 20.9 9.7
F305 25.4 12.3 23.6 11.9 17.9 6.8 12.1 4.7
F306 21.1 104 24.6 10.2 16.9 7.6 14.6 7.2
F307 18.3 3.6 19.2 2.9 15.9 1.9 13.9 2.1
F308 13.9 3.4 7.8 3.7 5.3 2.1 6.4 2.8
F309 100.0 --- 100.0 --- 100.0 --- 100.0 ---
F310 13.8 5.0 11.5 3.8 11.3 4.0 9.8 3.3

F312 100.0 -- 100.0 100.0 - 100.0 -



Tabl e 8.--Soil noisture observations at Florida and Georgia, 1978 and 1979 Conti nued

VOLUVETRI C SO L MO STURE ( PERCENT) AT | NDI CATED DEPTHS

DATE SITE 0-2.S CM 2.5-5 CM 5-10 CM 10-15 CM

STANDARD STANDARD STANDARD STANDARD
VEAN DEVI ATI ON MEAN DEVI ATI ON VEAN DEVI ATI ON VEAN DEVI ATI ON

1979 GEORGIA

MAY 1 ------ G103 28.8 17.7 20.8 6.1 20.6 4.4 21.0 6.4
G104 4.5 25 7.3 21 9.1 15 9.1 14
G204 8.5 6.6 11.4 55 12.7 6.3 135 7.0
G205 2.6 11 8.9 1.3 9.6 19 11.4 2.2
G206 1.7 0.5 8.3 1.7 9.3 2.6 10.0 2.2
G401 6.1 0.9 10.8 1.7 11.9 14 125 1.6
G402 52.0 46.4 42.5 42.2 37.6 41.4 45.0 40.4
G403 4.7 2.0 8.9 18 10.3 1.7 111 1.3
G404 76.3 19.2 71.5 22.3 61.3 21.6 55.2 24.8
G405 9.5 3.2 8.9 11 9.1 0.9 9.0 11
G406 14.0 6.0 11.9 3.7 11.6 2.8 12.0 3.8

JUNE 13 ---- G103 10.4 13.9 8.8 3.6 10.7 4.2 115 5.2
G104 1.6 0.9 5.4 2.2 6.2 2.4 7.2 1.7
G201 2.2 0.8 6.5 2.9 6.1 1.7 6.6 1.2
G204 12.8 3.4 15.0 2.3 16.2 21 15.9 3.3
G205 1.8 0.7 4.7 11 5.3 15 6.4 21
G206 3.5 1.2 51 14 5.4 14 5.6 1.3
G401 5.6 4.2 9.2 3.8 101 4.9 11.0 4.2
G402 26.7 21.7 20.8 15.2 17.3 10.7 171 10.3
G403 3.0 14 6.5 1.3 8.7 21 9.0 1.0
G404 65.4 22.6 50.6 19.3 46.2 15.4 38.8 11.8
G405 8.1 2.0 7.1 11 7.0 1.3 7.2 11
G406 9.4 3.4 8.4 2.2 9.2 2.7 101 2.8

SEPT. 11 --- G103 10.4 7.6 125 5.9 13.6 51 135 4.2
G104 4.5 6.6 3.0 1.3 3.4 1.2 3.6 1.0
G201 5.2 3.6 7.5 3.4 8.9 3.9 9.7 3.9
G204 2.7 14 5.3 1.6 6.2 2.2 6.2 1.7
G205 3.2 1.6 7.3 0.7 7.7 1.2 8.2 1.0
G206 4.2 3.7 4.2 1.0 5.0 11 4.9 14
G208 3.1 1.2 4.5 1.0 4.5 14 4.4 11
G401 3.8 14 6.4 1.3 7.4 15 8.3 15
G402 20.0 18.2 12.2 6.5 9.7 3.8 9.5 4.0
G403 19 0.9 2.7 0.6 4.1 2.4 4.1 21
G404 48.2 27.4 34.0 15.6 26.2 12.6 23.2 9.9
G405 7.3 4.1 55 19 5.6 2.0 6.2 2.2
G406 11.0 16.7 6.8 2.0 6.7 14 7.4 1.0

NOV. 19 ---- G103 17.0 10.3 16.6 6.2 16.6 4.4 18.3 4.7
G104 4.5 1.2 6.5 1.3 7.7 15 8.3 14
G201 8.9 15 121 19 12.7 2.6 14.4 3.2
G204 12.6 55 14.2 4.0 14.6 4.2 16.6 7.4
G205 4.3 2.3 7.9 0.7 8.7 0.5 9.5 1.0
G206 111 3.2 12.8 4.9 11.3 3.7 134 2.7
G208 5.8 19 8.6 0.7 9.3 0.4 101 0.7
G401 8.2 0.5 101 1.6 10.5 0.9 10.3 14
G402 39.5 45.8 24.9 215 21.6 16.7 21.0 155
G403 4.9 0.2 7.0 0.6 8.5 0.9 3.6 0.7
G404 55.8 26.1 43.1 19.2 34.1 20.9 34.7 22.8
G405 134 10.9 7.7 14 9.2 3.6 8.4 1.8

G406 14.0 6.4 10.1 1.7 10.1 18 10.1 1.6



REMOTE SENSI NG DATA

To evaluate the noisture tension in the surface |ayer,
it was assuned that all the properties of this |ayer
except the bulk density were the sane as for the | ower

| ayers. A value of B = 0.7 was used for the surface

| ayer. The inpact of this change on the volunetric

noi sture contents associated with the tensions was
significant. Values of 4, 24, and 37 percent were
predicted for Ms, M.33, and M. i, respectively. The val ue
of My, was on the order of those observed in the surface
| ayer.

These cal cul ati ons show that the noisture profiles at
the Florida sites could be explained by differences in
t he noi sture-tension properties of the |layers. Based on
t he conput ed val ues, the observed noisture profiles
could be in a condition near hydraulic equilibrium

All data were processed as described by Jackson et al.
(1980). Separate tine corrections had to be applied to
the C and L band systens at 40 degrees because the C
band | ooked forward and the L band | ooked backwar d.
Passive M crowave | magi ng system data were not processed
since they have not been useful in previous studies
because of the inability of the short wavel ength used to
penetrate vegetation.

Soil tenperature averages for 2.5- and 10-cm
measurenents and precision thermal radioneter data
(PRT5) are listed in table 9. C and L band passive

m crowave radi oneter data are given in table 10 and the
scatteroneter data in table 11. The scatteroneter data
set is smaller than the others since several sites were
consi dered unsuitabl e because the tinme frames were too
short for reliable estimates with this system

Data collected by the C band scatteroneter were not
reliable at | ook angles | ess than 20 degrees.
Difficulties with the antenna gain patterns created
problens in interpreting these observations.



Table 9. -- Temperature data for Florida and Georgia sites.

SOIL TEMPERATURE AT

DATE SITE
2.5 CM DEPTH 10 CM DEPTH PRT5
--------------- ] (el /g ——
1978 FLORIDA

NOV. 30----- F201 296.0 295.0 301.8
F202 e 300.2

F203 e 299.7

F204 e 299.8

F205 e 299.6

F206 e 299.5

F304 298.0 297.0 302.2

F305 e 301.4

F306 e 299.5

F307 298.0 297.0 300.2

F308 e 300.8

F309 e 299.0

F310 e 301.4

F312 e 300.3

1979

(V7N Je— F200 e e 300.7
F202 e 300.3

F203 e 299.7

F204 e 299.1

F205 e 299.1

F206 e 299.3

F304 309 - 0 299.0 301.0

F305 299.0 299.8

F306 e 298.7

F307 301.0 295.0 303.6

F308 e e 301.4

F309 297.5 297.5 297.5

F310 e 303.1

F312 e 304.4

MAY 22 ----oe- F201 e 301.0
F202 e 301.2

F203 297.0 296.0 300.2

F204 e 300.0

F205 e 300.3

F206 e 300.6

F304 e 302.9

F305 e 302.8

F306 e 299.9

F307 299.0 297.0 303.4

F308 e 303.1

F309 e 299.0

F310 e 304.8

F312 e 299.7
JUNE 13- ------ F201 - 300.7
F202 e 299.1

F203 e 298.8

F204 315.0 306.0 298.2

F205 e 298.7

F206 e 298.4

F304 311.0 305.0 301.8

F305 e 299.2

F306 e 300.7

F307 305.0 301.0 299.8

F308 e 302.6

F309 e 300.3

F310 e 305.8

F312 e 301.5



Table 9.-- Tenperature data for Florida and Georgi a sites--Continued

SOIL TEMPERATURE AT

DATE SITE
2.5CM DEPTH 10 CM DEPTH PRT5
——————————————— DEG. K -----mmmmmmemem-
1979 GEORGIA
MAY 1 ------m-- G103 --- --- 296.7
G104 306.0 300.0 300.5
G201 --- --- ---
G204 302.0 300.0 303.2
G205 304.0 302.0 298.6
G206 310.0 305.0 300.7
G208 --- --- -
G401 309.0 302.0 298.9
G402 298.0 296.0 296.5
G403 303.0 301.0 298.4
G404 291.0 290.0 296.0
G405 294.0 292.0 299.2
G406 293.0 292.0 298.1
JUNE 13 ------- G103 305.0 303.0 304.9
G104 303.0 300.0 309.7
G201 299.0 298.0 303.0
G204 299.0 301.0 303.5
G205 305.0 304.0 305.3
G206 300.0 297.0 302.3
G208 --- --- ---
G401 307.0 304.0 310.2
G402 301.0 297.0 302.5
G403 308.0 302.0 307.4
G404 295.0 293.0 304.0
G405 296.0 295.0 302.0
G406 297.0 295.0 302.3
SEPT. 11 --—--- G103 --- --- 302.6
G104 --- --- 300.3
G201 298.0 297.0 300.4
G204 299.0 297.0 299.7
G205 302.0 301.0 304 .5
G206 305.0 303.0 299.3
G208 309.0 307.0 298.0
G401 298.1 298.1 298.1
G402 303.0 301.0 299.1
G403 --- --- 303.3
G404 --- 295.0 297.2
G405 --- 296.0 299.1
G406 297.0 296.0 298.7
NOV. 19 ------- G103 --- --- 294.8
G104 --- --- 303.5
G201 --- --- 299.1
G204 --- --- 305.9
G205 --- --- 297.6
G206 --- --- 299.0
G208 --- --- 298.3
G401 --- --- 299.6
G402 --- --- 295.2
G403 --- --- 297.5
G404 --- --- 292.8
G405 --- 293.7

G406 - - 293.6



Table 10 -Microwave radiometer data for Florida and Georgia sites

BRIGHTNESS TEMPERATURE

L BAND C BAND
0 DEG. 40 DEG.
0 DEG. 40 DEG. LOOK ANGLE LOOK ANGLE
DATE SITE LOOK ANGLE LOOK ANGLE
HOR. HOR. HOR. VENT . HOR. VENT .
POL AR POL AR POL AR POL AR POL AR POL AR
DEG
1978 FLORIDA
NOV.30--- F201 272.7 270.3 287.5 288.9 282.7 277.1
F202 272.4 274.2 287.2 288.0 282.7 277.5
F203 269.0 274.3 287.6 288.6 283.7 278.7
F204 270.6 274.8 286.9 289.7 283.3 277.4
F205 262.0 269.1 286.3 288.9 282.7 276.3
F206 272.9 272.5 288.5 290.3 283.1 277.5
F304 245.5 233.0 280.1 281.9 272.8 276.8
F305 273.4 261.2 287.1 289.6 281.8 274.6
F306 271.6 275.0 285.4 287.8 280.3 274.6
F307 247.9 237.6 283.3 285.7 273.9 275.1
F308 246.7 234.3 285.6 287.7 282.9 280.7
F309 220.9 235.5 260.3 263.5 266.4 264.3
F310 229.5 214.2 278.6 280.8 269.4 271.3
F312 249.9 - 274.6 276.4 - -
1979
MAY 2 - ---- F201 277.4 277.3 - - 277.9 272.7
F202 270.3 272.9 - - 277.7 272.2
F203 274.1 275.6 - - 279.4 273.3
F204 269.3 273.1 - - 280.0 273.0
F205 266.1 268.5 - - 279.5 272.4
F206 271.9 274.0 - - 279.3 272.2
F304 258.6 242.0 280.2 282.0 271.4 271.9
F305 251.2 247.0 276.0 275.4 272.8 267.3
F306 269.5 270.0 279.5 280.1 276.7 269.6
F307 259.2 241.8 279.8 281.0 276.7 275.1
F308 272.8 259.9 287.3 287.8 280.4 276.2
F309 261.6 258.1 279.4 281.8 277.2 270.0
F310 254.4 226.4 277.9 279.9 274.2 271.6
F312 267.2 266.2 280.2 278.2 275.5 268.6
MAY 22 ---- F201 277.4 277.5 - - - -
F202 276.8 277.7 - - - -
F203 273.9 278.3 - - - -
F204 273.0 277.3 - - - -
F205 263.2 270.9 - - - -
F206 268.0 269.2 - - - -
F304 241.4 - - - - -
F305 253.8 - - - - -
F306 269.5 - - - - -
F307 251.1 - - - - -
F308 278.7 - - - - -
F309 220.7 - - - - -
F310 259.5 - - - - -
F312 204.8 - - - - -
JUNE 13 --- F201 268.2 262.9 284.9 290.0 279.1 273.8
F202 282.6 279.1 287.9 293.3 283.8 275.9
F203 279.9 278.7 288.4 294.0 283.8 277.3
F204 280.5 281.7 287.9 293.9 283.9 277.7
F205 273.3 275.6 285.4 289.9 282.8 275.8
F206 274.3 274.6 285.6 291.3 282.1 275.1
F304 253.4 250.4 279.6 287.1 273.7 275.6
F305 251.3 247.4 281.9 290.2 281.1 274.8
F306 273.0 271.7 286.3 290.9 279.6 272.5
F307 264.9 264.9 287.7 293.9 284.8 280.0
F308 282.7 281.5 293.3 298.3 285.9 280.8
F309 271.8 257.8 290.4 297.0 280.7 272.8
F310 277.5 273.9 288.7 294.7 284.8 281.1
F312 257.4 264.3 267.5 272.6 268.2 263.2



Table 10-Microwave radiometer data for Florida and Georgia sites--Continued

BRIGHTNESS TEMPERATURE

L BAND C BAND
DATE SITE 0 DEG. 40 DEG. LOOK ANGLE LOOK ANGLE
LOOK ANGLE LOOK ANGLE
HOR. HOR. HOR. VERT. HOR. VERT.
POLAR. POLAR. POLAR. POLAR. POLAR. POLAR.
DEC. K
1979 GEORGIA
MAY 1 ----- G G104 287.4 --- 284.1 286.8 --- ---
G201 --- --- --- --- --- ---
G204 293.5 --- 283.8 285.8
G205 286.8 286.4 279.6 279.1 264.9 271.2
G206 285.5 284.4 2711 2715 2715 271.8
G208 --- --- ---
G401 251.8 269.8 270.1 272.5 272.3 269.7
G402 266.7 272.7 276.5 271.3 282.3 284.9
G403 287.9 283.6 277.8 282.6 269.2 273.2
G404 266.6 270.6 274.1 269.6 279.7 280.9
G405 272.2 268.4 281.4 282.0 277.7 272.0
G406 --- 269.2 --- --- 278.3 272.6
JUNE 13---G103 277.4 275.9 282.3 287.3 274.9 275.6
G104 293.7 289.1 288.6 291.0 278.3 276.9
G201 293.1 289.3 286.0 291.1 275.8 274.0
C204 274.5 --- 284.8 288.9 --- ---
G205 291.6 289.7 284.8 288.0 279.1 273.3
G206 2914 278.8 286.4 287.6 276.8 273.3
G208 --- --- --- --- --- ---
C401 2914 288.6 287.5 291.7 280.2 276.9
G402 268.9 269.4 286.5 292.1 284.1 276.0
G403 290.4 286.0 284.8 290.2 280.4 274.1
G404 --- 270.5 --- 280.1 2711.6
G405 --- 270.0 --- --- 283.4 275.5
C406 276.4 269.6 288.5 294.0 283.8 276.6
SEPT. 11 G103 278.8 269.1 277.2 286.3 271.6 268.4
G104 291.1 288.2 280.4 285.3 271.3 266.7
G201 283.0 286.2 279.5 285.3 273.2 269.1
G204 --- --- --- --- --- ---
G205 287.4 289.9 281.6 289.3 2715 272.5
G206 285.4 282.3 282.1 288.6 277.2 274.8
G208 280.7 286.0 280.0 285.1 273.2 267.0
G401 286.7 283.7 2815 288.7 279.8 2715
G402 --- 276.5 --- --- 282.9 275.1
G403 288.2 283.8 280.0 287.9 273.8 270.4
G404 276.0 272.8 282.2 289.8 279.6 2715
G405 281.2 273.8 286.6 293.5 282.0 275.4
C406 278.2 273.4 285.9 294.3 282.1 274.4
NOV. 19 G103 260.1 250.4 269.4 276.4 265.2 261.3
G104 268.7 261.0 2715 277.8 257.9 264.3
G201 266.8 272.7 259.0 264.8 266.0 264.6
G204 261.3 263.2 268.7 276.4 259.2 262.3
G205 265.3 260.7 267.3 272.8 252.0 265.1
G206 259.6 240.7 265.9 273.2 251.2 257.7
G208 247.4 240.0 255.2 262.4 245.2 261.4
G401 259.3 249.8 263.4 272.8 256.7 264.5
G402 268.7 265.4 275.8 282.9 272.5 265.7
G403 271.3 263.2 267.3 273.6 257.4 264.6
G404 259.5 264.0 272.0 279.2 270.8 265.0
G405 266.4 265.4 276.4 282.0 272.1 266.6
G406 269.5 258.4 278.3 284.1 269.9 266.0



Table 11 . --K, C, L, and P band scatterometer data

BACKSCATTERING COEFFICIENT AT INDICATED

DATA SITE DEGREE OF LOOK ANGLE

5 10 15 20 25 30 35 40 45 50
1979 KBAND
MAY | - ---- G402 5.7 -3.4 -5.6 -7.1 -1.7 -9.0 -9.3 -9.2 -10.3
G403 33.2 -0.8 -3.3 -4.8 -5.9 -6.8 -8.2 -8.3 -10.3
G404 114 -11 -2.5 -4.5 -5.6 -5.5 -7.2 -8.4 -9.0
G405 --- -3.7 -4.4 -6.2 -6.6 -7.5 -7.8 -8.2 -8.6
G406 --- -3.7 -4.4 -6.2 -6.6 -7.5 -7.8 -8.2 -8.6
MAY 2 - ---- F201 -0.4 -2.2 -2.6 -35 -5.4 -6.4 --- --- ---
F202 -0.5 -0.9 -2.1 -35 -4.2 -4.4 -5.1 -6.0 -5.7
F203 -1.6 -3.6 -4.7 -6.3 -6.8 -6.6 -6.6 -7.5 -7.2
F204 0.6 -3.4 -4.8 -6.3 -6.4 -5.8 -6.9 -7.9 -8.6
F205 4.7 0.1 -3.8 -5.8 -6.5 -7.2 -7.4 -8.8 -8.7
F206 -3.0 -4.8 -4.8 -6.5 -6.4 -6.4 -7.0 -7.2 -7.1
F304 0.8 -2.3 -4.1 -6.3 -8.0 -8.7 -9.6 -10.5 -10.1
F305 0.3 -1.8 -4.6 -6.4 -7.4 -7.8 -8.3 -8.6 -10.3
F306 -1.0 -0.7 -2.4 -4.1 -5.0 -5.3 -6.8 -6.7 -8.1
F307 -1.7 -5.1 -5.9 -7.9 -8.4 -8.3 -9.0 -9.7 -10.7
F308 0.8 -4.8 -6.1 -7.8 -9.4 -8.8 -10.3 -10.5 -11.3
F309 -1.7 -1.9 -2.8 -4.9 -5.0 -7.0 -7.1 -7.2 -8.5
F310 -2.5 -3.7 -4.9 -7.8 9.1 -9.3 -9.5 -9.9 -10.2
F312 -0.2 -2.0 -3.1 -4.6 -5.2 -7.0 - - -
F314 -2.5 -2.4 -4.1 -5.4 -5.8 -6.8 -7.5 -7.9 -8.3
MAY 22 ----  F201 -0.6 -2.5 -3.1 -3.4 -4.8 -5.6 -6.2 -5.6 -6.4
F202 -11 -2.6 -3.7 -4.1 -5.3 -5.7 -6.5 -6.8 -6.7
F203 -0.3 -3.7 -5.1 -7.2 -6.9 -1.7 -7.8 -8.1 -7.2
F204 -2.2 -4.3 -5.1 -5.9 -6.8 -7.0 -1.7 -8.2 -1.7
F205 0.6 -2.8 -5.1 -6.0 -7.8 -8.3 -8.2 -8.5 -9.7
F206 -3.3 -4.9 -6.0 -6.5 -1.7 -8.3 -8.4 -8.1 -9.3
F304 -0.7 -2.3 -5.1 -6.8 -7.8 -8.8 -9.9 -9.7 -11.1
F305 2.8 -0.6 -3.2 -5.1 -5.8 -6.5 -1.7 -8.9 -9.4
F306 -1.9 -4.7 -6.4 -7.6 -8.4 -8.1 -9.6 -9.5 -9.8
F307 -1.4 -4.0 -6.1 -8.0 -9.0 -10.0 -10.9 -10.9 -12.3
F308 -3.4 -5.4 -7.4 -8.2 -9.2 -8.9 -9.9 -10.1 -10.6
F309 -2.2 -3.3 -4.7 -6.8 -7.1 -7.6 -8.2 -8.7 -9.5
F310 -4.2 -5.7 -6.6 -7.8 -8.9 -9.2 -9.7 -9.0 -10.2
F312 2.2 -1.2 -2.9 -5.2 -5.3 - - - -
F314 -3.1 -3.9 -5.2 -5.8 -6.7 -6.8 -8.0 -8.0 -8.6
JUNE 13 - - - F201 -0.3 -35 -5.0 -6.2 -6.3 -6.3 -7.4 -7.2 -7.4
F202 -3.1 -4.0 -5.3 -6.9 -1.7 -1.7 -8.4 -6.8 -8.4
F203 -3.3 -3.8 -4.2 -5.5 -5.6 -5.3 -6.5 -6.0 -6.7
F204 0.1 -3.1 -4.3 -5.5 -6.1 -5.5 -6.5 -6.8 -6.1
F205 -3.3 -3.8 -4.9 -5.8 -6.0 -5.8 -6.4 -5.5 -7.1
F206 11 -2.9 -5.5 -7.8 -8.0 -8.9 -9.9 -10.3 -9.3
F304 -2.9 -3.6 -4.5 -4.7 -6.2 -7.0 -7.4 -6.9 -7.9
F306 2.7 -2.7 -4.5 -6.2 -6.8 -6.3 -7.1 -6.6 -7.2
F307 -5.1 -5.7 -7.2 -1.7 -8.6 -8.7 -10.7 -9.2 -9.6
F308 -5.1 -7.2 -8.0 9.1 -8.6 -8.1 -9.5 -9.4 -11.0
F309 -0.5 -1.7 -3.7 -4.7 -6.0 -6.4 -7.1 -7.0 -8.3
F310 -5.4 -6.1 -7.3 -8.1 -8.6 9.1 -10.3 -9.4 -12.9
F312 -0.5 -1.8 -4.1 -5.6 -6.1 -6.3 -7.8 -7.6 -7.3
F314 -0.2 -2.7 -4.5 -6.3 -6.2 -6.9 -7.2 -8.0 -8.3
1978 C BAND

NOV. 30 --- F201 - - - -9.2 -10.1 -11.4 -13.0 -13.8 -
F202 - - - -9.7 -10.3 -11.4 -12.8 -12.5 14 .5
F203 - - - -8.2 -9.0 -10.0 -10.9 -12.4 -15.6
F204 - - - -7.1 -8.3 -9.9 -11.5 -13.4 -14.3
F205 - - - -12.9 -13.6 -14.6 -16.1 -17.0 -18.4
F206 - - - -5.7 -8.7 -9.3 -9.9 -12.4 -13.5
F304 - - - -10.3 -10.8 -12.8 -13.7 -14.9 -18.0
F306 - - - -9.0 -11.5 -11.2 -13.7 -14.4 -15.4
F307 - - - -7.6 -7.6 -10.8 -11.1 -12.2 -14.6
F308 - - - -9.2 -10.9 -12.7 -12.9 -15.3 -16.0



Table Il.--K, C, L, and P band scatterometer data-Continued

BACKSCATTERING COEFFICIENT AT INDICATED

DATE SITE DEGREE OF LOOK ANGLE

5 10 15 20 25 30 35 40 45 50
DE
1978 L BAND
NOV. 30 -- F201 6.1 -4.8 -8.1 -9.7 -11.4 -13.4 -13 .5 -15 .4 - -
F202 -2.8 -10.6 -11.4 -11.8 -13.5 -14.1 -14.1 -16.1 -18.0 -16.3
F203 4.2 -2.0 -2.5 -2.0 -6.2 -10.2 -10.4 -11.1 -14.2 -13.0
F204 1.7 -0.5 -1.5 -3.6 -5.9 -11.3 -11.4 -13.8 -13.5 -14.8
F205 - -13.1 -15.2 -18.3 -19.3 -19.4 -20.1 -19.3 -22.3 -23.6
F206 2.9 18 -0.8 -4.6 -1.7 -7.8 -8.1 -9.7 -12.3 -12.1
F304 -1.3 -5.9 -10.2 -10.3 -14.1 -16.6 -15.8 -16.9 -20.3 -20.6
F306 -4.3 -10.0 -10.6 -9.8 -12.0 -14.8 -13.9 -14.6 -16.3 -16.4
F307 11 -3.7 -5.1 -6.2 -9.7 -11.5 -12.5 -13.2 -15.8 -17.7
F308 -0.9 -6.9 -8.5 -8.1 -10.2 -11.6 -13.0 -15.2 -16.9 -17.3
F309 3.5 -5.1 -7.1 -9.3 -10.9 -14.8 -16.1 -19.2 -20.0 -21.5
F310 5.0 -1.6 -5.8 -8.2 -11.3 -16.0 -15.4 -18.6 -20.4 -20.7
F312 2.6 -2.2 -5.2 -7.6 -9.8 -10.6 -11 .8 -14.3 -14.8 -16.5
F314 0.2 -4.5 -6.0 -8.7 -9.4 -9.7 -9.0 -11.8 -11.3 -18.1
1979

MAY 1 ----- G402 4.3 -8.9 -10.9 -9.7 -9.0 -10.0 -10.1 -10.5 -11.1 -12.9
G403 11.7 -8.8 -10.5 -12.2 -13.1 -13.5 -15.1 -16.0 -15.1 -13.8
G404 15.6 -3.8 -5.1 -6.8 -7.9 -9.2 -9.2 9.1 -10.0 -11.8
G405 -0.2 -5.3 -1.7 -7.5 -7.8 -8.0 -8.1 -10.9 -9.9 -10.1
G406 15.6 -7.3 -8.0 -8.1 -9.9 -10.4 -10.0 -10.6 -11.0 -10.6
MAY 2 ----- F201 4.1 -8.0 -8.8 -10.5 -10.9 - - - - -
F202 0.8 -2.1 0.1 -1.0 -5.3 -7.1 -9.4 -11.5 -13.2 -14.9
F203 2.9 -0.5 -3.2 -6.6 -7.0 -7.8 -10.8 -14.2 -11.7 -14.6
F204 4.5 2.2 -3.2 -5.2 -7.8 -9.3 -10.1 -11.4 -11.8 -15.3
F205 54 -11 -3.9 -7.9 -9.9 -11.1 -10.2 -12.8 -11.5 -13.0
F206 2.0 -0.8 -3.6 -5.8 -7.5 -9.2 -11.1 -11.5 -11.4 -13.7
F304 2.9 -4.3 -7.4 -10.5 -11.7 -13.5 -15.8 -16.1 -17.1 -15.8
F305 1.9 -2.5 -7.3 -9.4 -11.4 -13.1 -15.1 -15.2 -16.4 -13.1
F306 0.7 -3.7 -4.0 -4.6 -5.9 -95 -8.2 -8.6 -11.4 -10.4
F307 0.1 -4.6 -7.9 -12.4 -13.6 -13.7 -15.3 -17.0 -18.4 -20.5
F308 0.7 -2.3 -6.5 -9.8 -11.3 -13.5 -14.3 -18.1 -15.8 -15.7
F309 0.3 -1.9 -3.4 -4.3 -6.5 -5.8 -5.8 -8.8 -8.5 -9.7
F310 3.0 -3.3 -4.7 -9.7 -13.2 -14.8 -16.0 -16.2 -18.1 -20.1
F312 1.9 -6.4 -7.8 -8.8 - - - - - -
F314 -3.8 -6.4 -8.6 -9.0 -9.6 -10.8 -9.9 -11.6 -16.1 -16.4
MAY 22 ----  F201 -5.7 -11.2 -11.3 -13.5 -12.2 -13.9 -13.7 -15.1 -15.1 -
F202 -3.6 -10.6 -11.4 -11.9 -13.6 -14.8 -14.4 -15.4 -16.8 -17.3
F203 6.4 -1.3 -2.5 -3.9 -7.6 -11.2 -11.6 -14.7 -16.6 -18.6
F204 0.9 -2.7 -3.1 -3.7 -7.0 -10.4 -11.9 -12.6 -14.9 -15.7
F205 3.0 0.5 -3.8 -4.5 -7.3 -9.3 -12.1 -14.4 -16.7 -15.8
F206 15 13 0.2 -4.3 -9.0 -10.7 -11.7 -13.0 -13.7 -14.3
F304 -2.7 -6.4 -8.6 -10.3 -13.0 -15.8 -14.5 -15.7 -18.6 -17.8
F305 - -7.2 -8.3 -9.7 -11.5 -13.2 -13.4 -13.6 -15.2 -15.3
F306 -1.6 -5.7 -9.3 -11.1 -13.9 -12.5 -13.2 -16.2 -16.4 -17.2
F307 0.2 -3.9 -7.4 -8.6 8.6 -10.0 -12.8 -14.3 -22.0 -20.2
F308 -7.6 -12.3 -13.6 -16.8 -18.4 -18.7 -19.3 -21.3 -22.5 -23.7
F309 -0.3 -6.1 -1.7 -9.7 -11.5 -13.5 -16.6 -15.1 -16.1 -20.9
F310 -1.4 -6.9 -10.4 -12.7 -17.1 -18.2 -19.7 -21.8 -22.0 -23.0
F312 1.6 -2.7 -5.9 -6.5 -8.0 - - - - -
F314 -4.5 -10.7 -11.7 -12.7 -12.3 -12.3 -13.1 -14.0 -16.5 -17.4
JUNE 13 --- F201 -4.6 -8.5 -10.8 -10.4 -13.1 -13.6 -14.0 -14.6 -15.3 -14.4
F202 18 -1.9 -1.4 -6.1 -9.4 -10.4 -10.8 -14.2 -12.5 -15.3
F203 -0.8 -1.0 -2.4 -4.5 -8.5 -10.8 -11.6 -11.4 -13.6 -12.8
F204 0.5 -2.6 -3.9 -5.8 -9.5 -9.6 -10.9 -12.6 -13.2 -14.8
F205 2.3 -0.8 -2.3 -6.5 -9.6 -10.7 -10.9 -11.3 -13.9 -12.3
F206 -0.1 -4.8 -7.5 -8.4 -11.1 -11.1 -12.0 -13.5 -15.1 -13.6
F304 -2.6 -7.6 -7.1 -7.5 -7.5 -9.4 -8.8 -10.5 -13.5 -12.3
F306 -1.9 -7.1 -8.5 -10.4 -11.4 -12.0 -11.9 -14.8 -13.9 -14 .9
F307 21 -4.7 -7.2 -9.4 -12.1 -12.8 -13.4 -13.7 -17.2 -18.7
F308 1.2 -5.9 -9.5 -11.8 -12.9 -12.8 -13.0 -14.6 -17.5 -21.3
F309 -0.1 -2.8 -4.9 -4.6 -5.6 -6.0 -7.5 -7.9 -9.2 -7.6
F310 -0.3 -7.1 -10.7 -12.4 -15.0 -16.8 -18.0 -20.4 -21.7 -22.3
F312 13 -4.2 -5.4 -5.9 -6.9 -8.2 -8.0 -8.2 -9.3 -11.2
F314 -4.2 -8.1 -9.2 -9.3 -10.0 -7.6 -9.4 -14.4 -11.4 -14.2



Table 11-K, C, L, and P band scatterometer data--Continued

BACKSCATTERING COEFFICIENT AT INDICATED

DATE SITE DEGREE OF LOOK ANGLE

5 10 15 20 25 30 35 40 45 50
DB
1978 C BAND
NOV. 30--- F309 - - - -10.1 -11.2 -12.1 -14.6 -14.8 -18.0 -18.3
F310 - - - -6.5 -7.8 -11.5 -11.4 -12.1 -14.7 -16.0
F312 - - - -6.1 -8.7 -10.6 -12.9 -13.7 -14.9 -17.7
F314 - - - -9.0 -10.4 -10.9 -11.8 -13.4 -15.3 -16.9
1979

MAY 1 ----- G402 - - - -10.5 -10.8 -12.5 -12.4 -13.4 -16.6 -16.2
G403 - - - -9.8 -11.2 -13.8 -14.8 -15.4 -16.7 -18.8
G404 - - - -6.6 -7.3 -8.6 -10.4 -11.8 -13.1 -16.1
G405 - - - -10.1 -9.7 -11.6 -12.9 -13.8 -15.2 -16.0
G406 - - - -11.0 -11.0 -11.9 -13.0 -12.7 -13.1 -16.7
MAY 2 ---- F201 - - - -6.8 -8.0 9.1 - - - -
F202 - - - 0.4 -4.0 -8.1 -8.7 -10.3 -12.0 -14.7
F203 - - - -6.6 -8.1 -10.5 -11.6 -10.8 -14.6 -14.0
F204 - - - -9.7 -9.2 -11.4 -10.8 -12.4 -12.9 -14.7
F205 - - - -7.5 -10.4 -12.1 -11.9 -13.3 -16.2 -14.5
F206 - - - -7.8 -8.1 -9.4 -11.8 -10.3 -12.6 -13.2
F304 - - - -9.0 -9.7 -11.6 -13.2 -13.4 -15.0 -14.5
F305 - - - -8.0 -10.7 -12.2 -14.0 -14.7 -16.4 -18.9
F306 - - - -6.0 -7.6 -8.2 -10.3 -11.7 -13.7 -13.1
F307 - - - 10.1 -10.4 -12.4 -14.7 -13.3 -16.2 -19.2
F308 - - - -9.2 -11.5 -14.2 -14.0 -15.1 -15.9 -17.6
F309 - - - -6.9 -6.8 -8.2 -9.7 -9.6 -12.1 -12.3
F310 - - - -9.8 -10.6 -12.2 -12.8 -14.0 -15.8 -17.2
F312 - - - -8.2 -8.6 -10.3 - - - -
F314 - - - -8.2 -9.2 -11.0 -11.7 -12.4 -13.3 -14.7
MAY 22 ----  F201 - - - -6.4 -7.8 -9.3 -10.3 -11.3 -12.4 -
F202 - - - -8.0 -8.7 -10.5 -10.7 -11.6 -13.4 -15.1
F203 - - - -6.3 -7.5 -9.5 -10.1 -12.6 -12.9 -15.4
F204 - - - -6.9 -1.7 -9.8 -10.7 -11.1 -14.0 -15.6
F205 - - - -7.8 -8.9 -11.8 -10.5 -11.4 -13.5 -16.0
F206 - - - -5.6 -7.3 -9.9 -10.5 -11.3 -12.0 14.0
F304 - - - -8.7 -9.3 -10.5 -13.2 -13.4 -15.8 -16.6
F305 - - - -3.9 -5.0 -8.5 -8.2 -11.9 -14.4 -15.2
F306 - - - -8.5 -9.3 -11.8 -11.3 -12.8 -14.5 -16.1
F307 - - - -6.0 -8.0 -10.1 -11.5 -14.0 -14.7 -15.7
F308 - - - -10.0 -11.1 -12.6 -13.4 -14.9 -16.1 -18.3
F309 - - - -4.9 -8.1 -9.4 -9.5 -11.6 -13.0 -15.3
F310 - - - -9.9 -10.5 -12.0 -13.2 -15.8 -15.8 -17.2
F312 - - - -5.0 -6.2 -7.8 - - - -
F314 - - - -8.8 -8.9 -10.6 -10.5 -11.6 -12.6 -14.3
JUNE 13 --- F201 - - - -8.3 -8.5 -10.5 -10.4 -11.8 -13.4 -15.1
F202 - - - -8.2 9.1 -9.3 -11.7 -12.1 -14.5 -16.6
F203 - - - -8.5 -9.0 -10.1 -10.4 -11.6 -11.5 -13.7
F204 - - - -6.8 -8.2 -10.7 -9.5 -10.2 -12.6 -12.7
F205 - - - -7.6 -1.7 9.1 -9.8 -11.1 -10.9 -13.6
F206 - - - -9.8 -9.7 -11.4 -11.5 -12.5 -14.3 -16.4
F304 - - - -5.8 -6.2 -8.0 -10.2 -11.1 -12.3 -13.9
F306 - - - -8.6 -9.8 -11.1 -10.2 -11.7 -13.4 -14.5
F307 - - - -7.8 -8.6 -10.7 -10.4 -12.5 -14.1 -16.6
F308 - - - -10.1 -11.6 -13.7 -12.7 -13.6 -16.7 -17.9
F309 - - - -4.2 -4.6 -6.7 -7.9 -10.0 -12.7 -12.6
F310 - - - -8.6 -9.7 -11.4 -12.6 -13.1 -15.3 -17.4
F312 - - - -4.4 -7.1 -8.1 -8.9 -10.7 -12.0 -14.1
F314 - - - -8.6 -9.6 -10.1 -10.5 -10.8 -12.7 -15.2



Table 11-K, C, L, and P band scatterometer data--Continued

BACKSCATTERING COEFFICIENT AT INDICATED

DATE SITE DEGREE OF LOOK ANGLE

5 10 15 20 25 30 35 40 45 50
DB
1978 P BAND
NOV. 30 -- F201 -8.9 -20.8 -26.9 -23.5 -23.5 - - - - -
F202 -12.3 -19.9 -24.1 -25.2 -26.4 -26.3 -27.6 -25.8 -27.7 -27.4
F203 -15.3 -15.7 -17.6 -18.1 -19.1 -20.8 -21.2 -22.3 -22.6 -25.7
F204 -14.2 -12.2 -17.0 -21.3 -22.4 -19.2 -20.9 -23.0 -23.4 -24.3
F205 - -40.8 -42.4 -44.8 -43.2 -42.8 -44.3 -45.1 -46.2 -46.4
F206 -12.8 -13.4 -16.8 -20.9 -20.6 -22.0 -23.9 -24.2 -24.0 -25.0
F304 -14.9 -23.2 -25.2 -24.6 -28.3 -24.1 -27.8 -28.0 -27.4 -28.6
F306 -9.3 -20.4 -21.5 -22.7 -20.7 -20.0 -22.6 -22.2 -23.3 -22.0
F307 -3.7 -18.6 -24.7 -22.4 -24.6 -24.3 -24.5 -21.3 -29.5 -23.7
F308 -9.0 -22.0 -25.7 -25.8 -24.0 -22.0 -26.0 -22.2 -25.7 -23.9
F309 -3.0 -17.0 -20.8 -20.5 -18.4 -17.0 -18.3 -18.6 -18.8 -18.6
F310 -16.5 -19.2 -23.0 -23.2 -22.6 -22.3 -28.7 -28.1 -30.2 -28.7
F312 -4.4 -19.6 -21.7 -21.0 -21.5 -19.9 -19.1 -20.0 -21.4 -22.7
F314 -1.7 -21.6 -22.7 -21.0 -20.8 -20.6 -21.1 -22.5 -23.2 -23.6
1979

MAY 1 ----- G402 -13.8 -23.0 -23.4 -21.8 -22.3 -21.3 -22.0 -21.6 -21.4 -22.1
G403 -3.0 -20.6 -25.2 -26.9 -25.3 -19.1 -24.1 -23.7 -20.9 -25.2
G404 -6.2 -18.7 -19.6 -18.5 -18.7 -18.3 -18.2 -20.6 -20.1 -21.9
G405 -10.4 -16.7 -21.3 -19.5 -21.0 -19.5 -20.2 -20.7 -20.7 -20.5
G406 -16.6 -24.3 -25.4 -26.7 -24.2 -23.9 -22.9 -24.3 -22.4 -21.8
MAY 2 ----- F201 - -28.4 -29.4 -28.5 -28.9 -26.7 -29.1 -31.1 -27.9 -25.0
F202 -13.1 -14.7 -17.5 -17.4 -18.0 -18.0 -23.2 -24.3 -26.4 -24.4
F203 -12.1 -14.0 -16.9 -17.5 -20.1 -20.0 -23.3 -24.9 -25.9 -26.9
F204 -15.7 -15.1 -15.7 -20.5 -23.8 -23.6 -24.9 -24 .5 -25.7 -25.8
F205 -13.7 -16.2 -19.1 -22.2 -24.6 -26.1 -27.0 -27.1 -28.0 -25.0
F206 -16.4 -19.3 -21.8 -24.6 -25.3 -25.9 -27.4 -26.2 -25.9 -24.7
F304 -4.9 -19.6 -24.2 -21.7 -25.5 -24.8 -24.1 -22.5 -20.8 -21.3
F305 -7.1 -20.8 -26.8 -26.7 -25.0 -25.6 -24.5 -25.5 -23.0 -24.0
F306 -13.8 -22.7 -25.1 -21.0 -21.4 -21.8 -25.7 -25.6 -23.9 -25.6
F307 -12.7 -26.7 -27.8 -28.7 -30.9 -31.8 -32.1 -33.8 -32.8 -31.0
F308 -8.8 -26.2 -28.2 -33.0 -33.2 -32.8 -33.6 -32.9 -33.4 -33.1
F309 -20.7 -22.1 -22.6 -24.0 -27.9 -25.9 -24.8 -25.3 -25.5 -29.1
F310 -14.1 -22.8 -27.4 -24.5 -24.1 -23.6 -26.3 -21.1 -22.2 -22.6
F312 - -27.6 -32.8 -34.6 -35.7 -34.9 -35.4 -29 .2 -41.0 -32.6
F314 -13.8 -19.5 -21.5 -21.1 -20.0 -22.2 -21.6 -20.8 -23.1 -22.2
MAY 22 ----  F201 -16.4 -30.0 -32.1 -30.5 -30.4 - - - - -
F202 -16.9 -25.8 -28.7 -29.7 -29.4 -28.1 -29 .6 -27.5 -27.1 -27.5
F203 -17.7 -23.4 -25.3 -23.4 -22.0 -22.4 -28.4 -27.5 -28.4 -28.1
F204 -18.8 -23.9 -24.9 -27.9 -29.7 -28.8 -28.0 -25.7 -27.3 -28.2
F205 -19.5 -26.1 -29.4 -28.0 -29.2 -30.1 -28.7 -28.2 -29.2 -26.8
F206 -18.7 -25.5 -27.9 -27.4 -28.2 -26.9 -28.8 -25.7 -27.1 -26.3
F304 -15.0 -27.3 -30.8 -29 .8 -30.8 -31.5 -29.9 -29.2 -30.4 -27.0
F305 -13.8 -28.4 -28.0 -26.6 -27.5 -29.0 -28.8 -26.7 -28.6 -28.5
F306 -16.2 -27.2 -30.6 -30.2 -30.6 -28.9 -28.1 -28.3 -28.6 -28.1
F307 -18.6 -28.1 -31.3 -30.2 -35.0 -30.0 -30.0 -23.3 -27.9 -28.7
F308 -13.8 -26.0 -30.7 -34.9 -35.9 -30.7 -26.3 -28.0 -29.8 -29.8
F309 -15.7 -27.3 -29.7 -31.5 -32.3 -30.5 -31.1 -33.4 -32.5 -33.3
F310 -13.9 -26.4 -31.0 -29.9 -28.8 -27.6 -27.3 -26.1 -26.2 -24.2
F312 -16.9 -24.9 - - - - - - - -
F314 -13.2 -24.6 -26.4 -25.3 -26.8 -26.3 -27.3 -24.5 -27.8 -27.7
JUNE 13 --- F201 -12.7 -18.6 -21.8 -20.8 -17.5 -21.3 -24.8 -23.9 -28.5 -27.1
F202 -14.5 -17.7 -20.6 -19.8 -20.6 -22.0 -23.0 -26.1 -26.1 -28.0
F203 -18.0 -16.7 -18.2 -22.1 -26.4 -23.9 -25.6 -24.1 -28.3 -26.7
F204 -16.9 -17.8 -23.5 -24.1 -25.2 -24.3 -24.6 -24.2 -25.0 -26.0
F205 -16.6 -18.4 -19.8 -23.9 -24.9 -23.9 -27.9 -30.2 -28.2 -26.3
F206 -13.6 -27.3 -31.5 -31.5 -30.7 -28.8 -30.5 -28.5 -28.1 -
F304 -14.3 -21.7 -25.3 -24.9 -23.7 -22.7 -24.1 -22.1 -26.5 -23.2
F305 -11.0 -25.0 -26.5 -25.6 -26.3 -25.8 -26.4 -24.9 -25.0 -24.3
F307 -7.5 -24.4 -28.7 -29.5 -29.4 -28.8 -29.4 -27.8 -29.9 -27.2
F308 -7.1 -19.3 -25.4 -25.4 -24.8 -21.8 -25.2 -22.6 -24.2 -27.8
F309 -13.3 -25.1 -24.6 -23.0 -26.5 -22.8 -24.9 -25.6 -26.9 -25.6
F310 -9.6 -23.7 -26.9 -24.9 -24.0 -22.4 -28.2 -25.3 -25.6 -27.2
F312 -12.6 -22.8 -23.5 -21.8 -22.3 -19.9 -22.0 -21.0 -20.6 -19.6
F314 -1.6 -19.2 -24.4 -22.5 -21.2 -19.2 -19.7 -22.9 -22.7 -23.6
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APPENDI X

The data in table 12 are from several reports. Only sel ected
properties for the shallowest surface |ayer are included. Mst of
the vari ables are self-explanatory. The Brooks and Corey paraneters
are utilized in an infiltration nmethod. | is a dinensionless
pore-size distribution index, Yg is the bubbling pressure in
centimeters, and qgis the residual soil water content in cubic

centimeters per cubic centinmeter. Additional details can be found
in Brakensiek et al. (1981).



Table 12.--Florida and Georgia soil properties

Particle size Sat ur at ed Vol unetric noisture Brooks Corey paraneters
Soi | Texture 1/ Depth distribution Bul k conduc- Porosity Organic content at suction-- | Ys g Reference
series Sand Silt Cay density tivity cont ent 0. 33 bar 15 bar
cM ---- Percent----G per cnm® Cmper hr Percent Percent ------ Percent ------
Al apaha ---- Sa---- 10 87.3 8.9 3.8 1.52 42.6 18. 04 7.54 0.709 73.375 0.075 MCreery (1966).
LSa- - - 7 1.40 47.2 14.59 6.23 .613 24.875 .051 Holtan et al.(1968).
Lsa- - - 5 1.45 45.3 28. 26 14. 24 .476  39.875 .093 .
Chobee- - ---- Sa---- 13 97.6 1.6 .8 1.34 152. 00 49. 4 0.9 2.10 .722 10.767 .021 Do.
SalL--- 15 58.5 25.2 16.3 .89 28.90 66. 4 7.4 15. 00 .196  24.250.00002 Do.
Fuquay ----- LSa --- 15 88.2 7.8 4.0 1.50 55. 20 43. 4 1.0 6.70 3.50 . 737  9.098 .034 Carlisle et al.(1978).
LSa --- 10 77.7 17.1 5.2 1.39 15.90 47.5 2.9 14.10 6. 30 .350 3.469 .0368 Do.
LSa- - 20 84.7 11.0 4.3 1.45 45.2 .0 10. 06 3.74 1.350 77.961 .037 MCreery (1966).
LSa--- 15 85.4 8.8 5.8 1.52 42.6 .0 14.58 4.70 .215 1.791 .00006 Do
Sa ---- 25 88.8 8.6 2.6 1.58 40. 3 0 7.57 2.13 1.100 58.063 .021 Do
LSa --- 10 1.66 37.4 7.70 1.67 .334 2.783 .000 Do
LSsa- - 9 9.10 5.49 .816 31.063 .053 Do.
| mokal ee--- Sa---- 13 96. 2 6 1.2 1.24 139. 00 53.2 1.4 - 2.80 .280 .718 .000 Do
Sa- - - - 9 1.56 41.1 -- 7.56 3.58 1.085 36.625 .033 Do
Lakel and---- 1YSa-- 13 82.9 11.6 5.5 1.40 37.08 47.1 .0 2.94 .886 44.031 .026 Lund et al. (1960).
Sa- - - 10 89.0 8.0 3.0 1.33 49.8 .0 3.94 .400  3.687 .020 Long et al. (1963).
Sa---- 13 95.6 .3 4.1 1.30 45. 97 50.9 .0 2.99 .641  3.187 .026 Lund et al. (1961).
Sa- - - 10 89.0 8.0 3.0 1.33 .91 49.8 2.6 3.94 .553  8.267 .035 Long et al. (1969).
Sa---- 10 84.0 9.0 7.0 1.18 1.52 55.4 2.9 4.87 .705 11.562 .047 Do.
Lsa- - - 8 94.0 4.0 2.0 1.29 .46 51.3 1.3 2.22 .825 7.105 .022  Do.
Sa- - - - 6 8.58 1.19 .871 49.875 .011 Do.
Sa- - - 10 3.11 .68 1.081 33.422 .006 DO
Sa ---- 6 7.21 1.87 .269 1.188 .000 Do.
Leefield---- LSa --- 6 1. 47 44.5 16. 06 7.55 .300 2.781 .038 DO
LSa --- 10 1.44 45.7 10. 25 6.63 1.292 511.938 .066 Do.
Myakka ----- FSa--- 13 93.3 4.5 2.2 1.47 15. 80 44.5 3.4 11. 40 9.80 .940 23.898 .087 Carlisle et al.(1978).
FSa--- 10 92.9 3.3 3.8 1.15 46. 00 56. 6 3.0 18. 10 6. 40 .242  2.583 .000 Do.
FSa--- 18 88.3 8.5 3.2 1.27 72.30 52.0 6.8 12. 60 5. 40 .391 .036 2.631 Do.
Sa ---- 10 96.6 2.2 1.2 1.39 17.10 47.5 1.7 10. 60 4.20 .335 1.031 .024  Do.
Sa ---- 13 92.2 5.7 2.1 1.27 48. 90 52.0 3.1 10. 90 4.30 .431  3.500 .031  Do.
Placid ----- Sa---- 25 88.7 8.0 3.3 1.11 17.70 58.1 11.2 37.90 9.50 .227 31.593 .000 Do.
Rains ------ LFSa-- 25 77.0 19.0 4.0 1.47 44.5 .8 3.38 .745 14,922 .033 Do.
FSal- 18 76.0 16.0 8.0 1.47 .15 44.5 .9 4.95 .994 61.688 .049 Do.
FSal- 25 74.0 20.0 6.0 1.31 1.52 50.5 1.0 --- 3.20 .602 20.535 .022 Do.
FSal- - 5 1.63 38.5 12. 75 3.65 .498 34.203 .036 Do.
Tifton ----- LSa- - 25 81.2 9.9 8.6 1.59 40.0 .0 11. 29 5.07 .258 1.986 .016 MCreery (1966).
LSa--- 13 85.5 9.7 4.8 1.48 44.1 .0 12. 66 2.51 .700 52.984 .024 Do.
LSa- - 20 85.6 5.6 8.8 1.81 31.6 .0 10. 32 4.83 1.199 89.219 .048 DO
Sal- - 15 89.8 4.6 5.6 1.77 33.2 .0 9.94 9. 46 .799 5.875 .092  Do.
Sal- - 20 68.8 14.9 16.3 1.61 4.90 39.2 1.4 18. 20 10. 50 .319 10.125 .074 Carlisle et al.(1978).
Wabasso ---- Sa---- 18 92.6 4.3 3.1 1.44 16. 80 45.6 3.4 9.20 3.60 .580 9.660 .030 Do.

FSa = fine sand; FSal, = fine sandy loam |1YSa = loany fine sand; |.Sa = |oany sand; Sa - sand; Sal, = sandy |oam



