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Preface

The objectives, approach, and anticipated results of this research
contra.t are contained in Attachment A, STATE OF WORK: HF0-002 at
the back of this report.

This text of this first quarterly report contains the vollowing
seven topics as shown 1 Article XII, Contract NAS5-26453,
1) Problems
2) Accomplishments
3) Significant Results
4) Publications
5) Recommendations
6) Fund> Expended
7) Date Utility
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INTRODUCT TON

This first quarterly report covers work performed during the
period March 16 to June 16, 1981, of a one-year HCMM Data Investiqation,
Contract NASS5-26453 entitled "Use of Thermal Inertia Determined by HCMM
to Predict Nocturnal Cold Prone Areas in Florida." It also reports some
of the cupporting information contained in the proposal for this HCMM
investigation. The Objectives, Approach, ond Anticipated Results are
covered in detail in the attached Statement of Work [HFO-002),

This report documents progress made during the reporting period.
The main items of progress reported were evaluation of HCMM transparency
scenes for the available winter of 1978-1979, identification of scenes
of magnetic tape processing, identification of other remote sensing
supporting information, and development of a soil heat flux model with
variable-depth thermal properties.

During the reporting period, we used the GE Image 100 system at
NASA/KSC to compare HCMM and GOES transparent Images of surface thermal
patterns. We found excellent correspondence of patterns, with HCMM
obviously giving the greater resolution. One of these images showed
details of thermal patterns in Florida that are attributable to difference
in near surface water contents.

Our work so far demonstrates and emphasizes the wide range of surface
temperatures attributable to surface thermal inertia that exist in the
relatively flat Florida topography.

During the remainder of the working period, we will quantify these
thermal inertia patterns under a range of soil moisture conditions, and
use models to predict surface temperatures from thermal inertia information.



1. Problems:

A. Lack of 12=hour day-night sequence of HCMM satellite overfliuhts in
Florida Tatitudes,

Fiqure IV-1 (Geographical Extent of HCMM 12-hour Night Day Coveraqe

of the Heat Canacity Mapping Mission User's Guide, Second Revision,
October 1980) showed that a 12=hour day-night uninterrupted image se-
quence was not available between approximately 15N and 35°N latitude
because of the geometry of the orbit path and relatively narrow field
uf view, Day=night image sequences were available only at 36-hour in-
tervals., This placed a 1imit on thermal inertia use for direct day-
night sequencing. This problem was recognized in the project applica-
tion, so that paired day-night overflights under similar weather pattorns
would be selected for analysis, as well as use of other NOAA data and
sateliite data such as GOES in comparing model predictions and supply-
ing supplemental information for missing data sequences.,

In overcoming these problems, we are also investigating the possibility
of use of GOES, Tiros-N, or NOA-6 data to supplement the HCMM cata.
GOES can give 1=hr interval data, but not at the resolution of HCMM.
Tiros=N could give information on comparable crossing times as HCMM,
but it is currently not functioning (1980-1981). NOAA-6 can give 12<hr
sequences, but the crossing times are near sunrise and sunset, and are
not desirable for yielding the most information about thermal inertia
of surface.

It was found that the 1980-81 winter provided an excellent opportunity

to study progressively drier and colder temperature conditions in Florida
in the neriod from December 17, 1980, to January 19, 1981. The period
from the relatively dry 1980-31 winter provided a contrast to the rela-
tively wet winter of 1978-79. The problem was that no HCMM data were
available after 1980. However, the combination of lTow rainfall and soil
water and low temperatures was so pronounced that this period provides
extreme conditions for analyses. For this reason, the period will be
included for comparisen. Therefore, NOAA-6 IR magnetic tapes were ordered
and will be used in place of HCMM images. NOAA-G6 has the same resolution
(1 km) as HCMM, however, the NOAA-6 local crossing times 0730 and 1930 are
not as useful as the HCMM local crossing times of 0200 and 1330. Tiros-N
tapes were not available for the 1980-81 period of interest. GOES IR
images were available for the period in question and will be used as needed
for data analysis and interpretation.

B. Lack of clear periods during 1978-79 HCMM overflights.

The numerous periods of cloudiness during the 1978-1979 winter season has
made selection of clear periods for mapping thermal inertia effects over
large portions of the state more difficult than originally expected. How-
ever, there are a few periods which give almost statewide coverage that
will be very useful, and there are several more periods where significant
regions within the state can be investigated. These problems with cloud
cover have made it necessary to select almost every suitable available
period of day-night IR coverage during the 1978-1979 winter to yield satel-
lite data for further processing. (See Section 2-C & D).



2. Accomplishments:

A.

Identified wet front and dry front conditions in 19728=1979 yinter season
using National Climate Center Data during periods when ground truth
transect data were available, and compared with HCMM coveraae,

During Junuary and February, 1979, surface transects were made for 11
overnight periods in Florida during cold might conditions by Ellen Chen
and J. F. Gerber (Table 1), The data collected included radiation sur-
face temperature, air temperature, dewpoint temperature, windspeed, and
sky condition observations, The February 27-28, 1979, transects followed
two routes.

Nine of the 11 nocturnal transect periods had HCMM overpasses before,
during, or after the transects that were in overlapping range to give
surface coverage (Table 2). The February 8-=9 period had daytime cover-
age both before and after, Six potential day overflights and 4 poten-
tial niaht overflights were available, However, HCMM data for daytime
overflights were missing on January 8, February 8, and February 9.

GOES maps are also available during the transect periods in Table 1 and 2,
Rainfall conditions preceding the cold fronts (cold nights) are listed

in Table 3. From the array of HCMM coverage, GOES maps and transect
periods, rainfall conditions, and cloud problems, we are selecting suita-
ble periods to determine the affects of surface thermal inertia on
predicting nocturnal Tow temperatures,

Compared 1978-1979 winter season max-min NCC/NOAA -~ir temperature data
with surface conditions (such as soil drainage class) which affect
thernal inertia.

Selected National Climate Center (NCC) maximum and minimum temperatures
for 7 zones in Florida: Northwest, North, North Central, South Central,
Everglades and S.M. Coast, Lower East Coast, and Keys (NCC-NOAA, 1979)
were examined for January and February 1979, 7The monthly average minimum
air temperature was subtracted from the monthly average maximum air
teriperature for each selected station to give the average daily tempera-
ture range. A large range indicates low surface thermal inertia, and a
small range indicates high surface thermal inertia. These ranges of
temperature were tabulated in decending order in Tables 4 and 5.

Northwest Zone, Station Fountain shows Tow thermal inertia soil effects,

whereas Apalachicola shows the moderating high thermal inertia effects
of the Apalachicola River wetlands and perhaps the bay.

North Zone. Stations High Springs, Cross City and Live Oak show large
average daily temperature ranges indicative of well drained soils with
Tow thermal inertia. Lake City, only about 25 miles from Live Oak,

shows high thermal inertia associated with poorer drained soil. Hastings
and Federal Point show higher thermal inertia associated with the St.
John's River. This area was identified as a warm area by Chen et al.

(1979).
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North Central Jone, Station Ocala iy in the middle ot 4 cold prene
area extending down the middle ot the state.  Alexander Sprinas is
near the edae of the cala National Forest, on area with excessively
drained s0ils,  Inverness represents a strip of land on the west side
of the state north of Tompa Bay that has been shown to be cold=prone,
De Land is on an "island" of cold-prone soils. A1l these stations are
on well drained s0ils.  Sanford and Clermont stations have smaller
temperature ranges caused by wetlands and lakes, respectively. Cler-
mont represents the wvarmer area of the central lake region of Florida.

South Central 7one. Stations Rartow, Archbold and Lake Alfred are in
well drained 5091 areas and have large average daily temperature ranges.
St. Petersburg shows the very strong moderating effect of Tamna Bay and
the Guif of Mexico. Okeechobee Hurricane Gate #6 Station is adjacent to
the north side of Lake ﬂkDOChthO, and shows the lake effect on the
tonperaturo range even though it is on the uowind side. Fellsmore shows
the effects of a wetland reaion, near the St. John'e marsh,

Everalades ard S.W. Coast Zone. Station Belle Glade is just south of
Lake Ukeechobee, and represents more of a lake effect than of drained
organic soil. Tam1am1 Trail shows the high thermal inertia of the
undrained Everqlades. There is no NCC reporting station within the
drained Everglades that would give the sharp definition of the cold
prone area shown by Chen et al. (1979) from GOES data. La Belle is in
an agricultural arca of somewhat poorly drained sandy soils (high water
tables), but it had 5.64 inches of rzin in January and only 0.46 inches
of rain in February. Thus, it showed higher thermal inertia properties
in January than in February.

Lower East Coast Zone, Station Miami Beach shows the extreme case of
ettects of an island surrounded by water. Loxahatchee is near the
boundary between deep sands, drained organic soil, and an undrained
organic soil water conservation area. It showed evidence of high thermal
inertia during January and low thermal inertia during February.

There is some evidence in the climate records that some stations had a
much larger increase in the average daily temperature range in February

(a dry month) *%an in January (a wet month). In the North Zone, Stations
Gainesville, o. 4 Usher Tower increased by +2.7 and +2.1°F, respectively.
In the North Central zone, Bushnell and Ocala ranaes increased by +3.5

and +2,0"F, respectively. In the South Central zone, Minter Haven, Plant
City and Mountain Lake temperature ranges increased by 4.9, 3.4 and 3.0°F,
respectively.* Finally, there was a general increase in the average
daily temperature range in the South Central, Everglades and S.W. Coast,
and Lower East Coast due to the significantly lower February rainfall,**

These air temperature data show wide ranges at different stations through-
out the state. Surface temperature ranges would probably be even wid
because low thermal inertia surfaces would rise higher in temperature
during solar loading, and drop lower during nocturnal radiative cooling.,
Nevertheless, these air temperature data show clearly that ciiermal pro-
perties of the underlying surfaces vary considerably. These Jifferences

*Most of the above Stations are not shown in Table 4,

**Table 5 does not convey the full effect. 18 out of 25 Stations showed
the effect. Of the 18 stations not near a shoreline, 16 showed the
effect.



are due laraely to thermal inertia mediated throuah water content

of the surtaces (soils, or complexes ot s0ils, wetlands, and water
bedies), The laraest teaperature ranqges were associated with both
higher than averaqe maxima and lower than average minima within a
clhimite zone, He wili use early afternoon surface maxinum satellite
temperature patterns to predict nocturnal minimum temperature patterns,
The sparce NCC ¢limate station measurements such as these can be used
to help verify satellite observations,

Identified, ordered, received, and evalucted (quality and coverage) of
HCMM satellite imaaes for 1978-1979 winter season,

Table 6 1ists the HCMM satellite imaqes ordered for the 19780-1979
winter season. These imaaes were received March 27, 1981, and have
been irspected for utility and reqion covered. This table is being
used to develop an order for HCMY tapes within the constraints o*
problems in Section 1. Several images have been processed on the GE
Image 100 at KSC. (Section 2 - F & B),

. Identified 1973-1979 winter HCMM tapes that are needed.

Table 7 1ists the HCMM CCT's that are in the process of being ordered.
0f these 13 CCT's, 9 combinations are being requested for day-right
scene pairs for Temperature Difference calculations and for Thermal
Inertia calculations., Several tapes and pairs are needed to obtain
good information over the state because of the nrevalence of clouds

in some part of the state in many of the HCMM scenes.

Reviewed 1930-1931 winter wet and dry front conditiens, and ordered
NOAA-6 transparencies and tapes,

NOAA-6 polar-orbiting satellite infrared (10.5 to 12.6 microns) digital
data for December, 1980, and January, 1981, were ordered according to
rainfall information from climatological data (Table 8). Periods of no
rainfall and antecedent rainfall in Table 8 helped to determine condi-
tions for wet and dry fronts, and hence, wet and dry periods. Geosta-
tionary satellite (GOES) infrared digital images showed that most of
peninsular Florida was clear during periods of no rainfall on December
17-18, 1980, the period from the night of December 31, 1980 through

the morning of January 3, 1981, the night of January 10, through the
morning of January 13, 1931, and finally, from January 17-19, 1931,

The period of Decamber 17-18, was classified wet and cool, where an
average of 0.63 cm or more of rain fell in each climatological region
of peninsular Florida (Fig. 1), Nighttime temperatures were about
3-5"C. The clear period from December 31, 1930, to January 3, 1981,
was classified intermediate dry and cool. Rainfall for the 4 days
(December 28 to 31) preceding the clear period was from no rainfall to
trace amounts. Nighttime temperatures in the peninsula were around
0°C and below, The period from January 10 through January 13, 1961,
was classified as dry and cold. Table 8 showed that there were negli-
gible rainfall in the period from January 4 to 9, enhancing the already
dry condition in the state. Nighttime temperatures werc below freezing
for the entire state, with temperature of -10 to -11°C in northern and
part of peninsular Florida.

NOAA-S positive film transparencies ordered were shown in Table 9.
Day-night sequence of NOAA-6 frames for the 3 periods classified as
wet-cool, intermediate dry-cool and dry-cold were selected from the
film transparencies and digital magnetic tapes were ordered,



Tapes ordered from the Environmental Daty scrvice (£05) were shewn in
Table 9(*), The tapes ordered are not expected to arrive until
August, 1951,

Comparison of HCMM and GOFS Images using GE Image 100 and PDP 1145
System at KSC,

In order to determine feasibility oi uoing GOLS images to supplement
HCMM vata analysis, HCMM film transpavencies wore digitized by using
the Imaae 100 computer and the resurtint tmaqe (Fig. 2) compared with
GOES thermal patterns., Images compared were for 0200 EST, February 1,
1979, Figure 2 showed an HCMMY image diaitized into eight themes
(repcesented by colors) after eliminating geey scales not found on the
surface of Florida, The black and white inset showed the coldest areas
in the HCMM scene (see arrows). They corresponded well with thermal
patterns of GOES coldest pixels (0, y) shown in Fiq, 3. The high resolu-
tion HCMMY imaae (Fiaq. 2, inset) showed vlusters of cold pockets whereas
the low resolution GOES image showed a large extended area of coldest
pixels, Note also the similarity in the shape of the thermal patterns,

Within the remaining time of the project we will use HCMM CCT data to
estimate areal size and temperature ranges of the cold areas and compare
these results with cold areas. Landsat and/or aivcraft photographs will
be used to aid in identifying surface conditions in the coldest areas.
Tnis will help to determine surface conditions which contribute to cold
surface thermal pattern, The information can be used for both predict-
ing extremes during cold events and for potential better surface manaye-
ment (e.q. irrigation) to alleviate cold conditions.

HCMM Thermal Patitern of Organic Soil Attributable to Land Use,

HCMM nighttime IR image (Fig. 4) of January 15, 1979, showed thermal
patterns of lower Florida including the original Everglades marsh. The
thermal image showed that even thouah the soil base is the same, the
different water content on or near the surface created ihe thermal pat-
terns shown in Fig, 4. This pattern is also discernable in Fig., 3. The
different surface water and near surface water contents were partly due
to different land use in the area, for example, agricultural (3), conger-
vation (1) and (2), and natural (4), Fig. 5. The Everglades Agricultural
Area (3) generally contain the coldest areas in south Florida. The
pattern of the agricultural area (F'g. 5) appears quite distinct in the
HCMM image (Fig. 4).

. Software conversion prograris.

Softwares for reading TIROS types were obtained through exchanges with
the Pennsylvania State University. It is being adopted to the Amdahl 470
computer at the Northeast Regional Data Center of the State University
System of Florida. Softwares compatible with the Image 100 and PDP1145
computer at KSC were obtained from the Early Yarning/Crop Condition
Assessment Group, Agricultural Research, Scuthern Region, USDA, Houston,
Texas,



I. Revieund appropriate bibVisaraphy of thermal inertia madels and
coded a 5041 thermal inertia noded,

As a faundation for the modelling process, a core bibliography covere
ing micenclimate, 5011 physics and enerqy budaet based setcorslogical
models has been compiled and the roview process has bequr,  Thus far,
articles on Sutherlind's model (1930) used in freeze forecasting and
Carlson's thermal inertia model (Carlson and Boland, 197)) have been
reviewed ®ost thoroughly, Other models by Seer (1977, 1940), Price
(1930) and the "Tell-us" model (Resema et al,, 1970) are curvently
beina voviewed., These and additional reterences are listed in a
biblivyraphy at the end of this report,

Based on information gathered so far, a fundamental numerical soil
heat flux model has been developed and initial simulations performed,
The model is designed to allow soil properties;

1) density,
2) specifie heat, and
3) thermal conductivity

to vary with depth. The initial goal of the model is to realistically
simulate the extreme cases of perfectly wet and dry sandy soils., HNext
the model will be counled with a rainfall/soil moisture model to allow
moisture dependent physical properties to vary as a function of moisture
availability throughout a diurnal cyele. Finally, the model will be
coupled to a soil surface eneray budget to predict surface temperatures
under aifferent meteorological scenarios.

J. Identified local freeze severity conditions in karst topography depres-
sions as a function of the presence or absence of water.

Freeze conditions that occurred in Florida during the January 12-13, 193]
noc turnal period caused extensive damage to citrus trees. Inspection

of several karst depressions showed that depressions without water
showed severe tree kills and damage, whereas trees had less damage than
general where they bordered depressions that contained ponds or small
Takus, Directly or indirectly, these differences were due to the higher
thermal inertias of the depressions that contained water. Photographs
have been obtained, but no source of post-freeze overflight images has
been located,

3. Significant Results:

A. Correspondence of surface thermal inertia to soil drainage class condi-
tions.

Cher et al. (1979) showed that nocturnal surface temperatures of drained
organic soils of the Everglades Agricultural Area south of Lake Okeechobee
were lower than those surface temperatures of the undrained Everglades

and also Tower than those of mineral soils somewhat north and west of

Lake Okeechobee, Recent analyses of GOES data shows that cold areas
correspond to well drained and excessively well drained soils in Florida.



Fiqure & oshows the diotribution of Florida soilo by deainage class,
Figure 7, 8, and 9 show patterns of cold areas that vccurred Guring
three winteor seasons,  These patterns will bo canpared in deotail with
HEMM data in Tater reports,  Sore camparioons wore shown in Figueo 2,
3, and 4 of this first quarterly report,

Found that GOES surface tenperature can aive adequate diurnal cycles
of surtace temperature on a scale with courser resolution,

Figure 10 shows the diurnal cycle of surface temperatures of b surface
tyses within south Florida during one freeze event condition on January
1L=1? 1931, This figure illustrates that frequent coverage can qive

uch better definition of actual time distribution of surface tempora-
tUPG? than a 12-hr sequence satellite system, At this time of year, at
this location, the predawn mininum and midday maximum are about 6 hours
apart, wherecas the midday maximum and the following predavn minimum are
about 18 hours apart.,

These "continupus cyele" data of surface temperature will be used to
compare thermal inertia data later din this research program from HCHMM
satellite data.

4, Publications - none,

5. Recommendations.

A-

Wider swath scenes need to give frequent 12-hour sequence coverage,

For most thermal inertia uses, it appears that having frequent 12-hour

pageees

sequences would be more va1uable than having high spatial resolution.
Stationary satellite data should be used to give continuous coverage,

Preliminary work so far would indicate that frequent surface temperature
data during the course of a diurnal cycle could be more important in
many applications than twp higher spatial resolution=-lower temperal
resolution data from polar orbiting satellites.

6. Funds expended to date - $ 4,633.69

7. Data Utility

Al

HCMM pixel size brings out surface features in more detail than GOES.

A comparison of HCMM images in Figures 2 and 4 shows that these data
yield much more detail than the GOES image of Figure 3. We have other
GOES daytime IR images that also are able to distinquish between har-
vested and unharvested blocks of suqgarcane within the Everglades Agricul-
tural Area of South Florida. These areas are distinguishable because



= 4

the plant cover surface areas remain much cooler during the daytime
than the drained, black organic scils.

8. Program for next reporting interval.

A'

B.

Order and begin analysis of HCMM day, night, temperature difference,
and thermal inertia CCT's,

Develop models to utilize HCMM and other satellite derived sources of
thermal inertia information for mapping thermal inertia as related to
surface conditions and to anticedent soil moisture conditions.

Integrate sources of satellite information and verification informa-
tion in ordar to refine patterns of nocturnal cold-prone and warm-prone
areas.

. Use model(s) to be able to predict patterns of n1ghtt1me Tows of

surface temperature from daytime patterns of maximum surface tempera-
tures and surface thermal inertia information.
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TARLE 3

Raintall preceeding Janmry amd February 1979 tranaect,

Jan., Jeld, vencrally preater than 1 ineh threugheut the

staate,

montly

on Lhan, 0, with nowe oe Jdan, 3,

Jan, Hev, Almeont all rain on Jdan. 8, Generally less than 0,5 inch,

Jan, 4=10, Almest all rain on Jdan, 8. Generally less than 0,5 {oeh,

Jan. La=15%,  Almost all vain on Jan, 13, small amount on Jan, 14, Generally
Tess than 1,0 inch,

Jan. 22=23,  Almost all rain oa Jan. 21, Gendrally greater than 1,0 inch
N, less than 1 inch NC and 8¢,

Jan. 24-25, A1l rain on Jan. 24, geonerally greater than 1 ioch,

Feb, 1-2, A1l rain on Jan. 31, penerally less than 0.5 iach,

Feb. 8-4, Almont a1l rain on Teb, 8, Tocally heavy, penerally less than
0.5 iach,

Feb, 10-11, No rain sinee Febh, &, locally heavy, generally less than 0.5
inch.

Feb, 19=20, Light rain in North section, generally less than .25 inch,

Feb., 27-28, Most rain on February 25, variable, but penerally groater
than 1 inch,  Variable rain on Feb, 20, penerally less than

oineh.,

for the North,
amount is over

January
This

Monthly raintall was about 7 inches for
and South Central parts of the peninsula,
February raintall was about 3, 2, and 1.5 inches in the North,
and South Central sones,

North Central,
twice the normal,

Nerth Central,



TABLE 4

NCC-NOAA Climate data for selected Florida Stations that show average daily

temperature ranges indicative of high or low surface thermal inertia.

Zone Station

NW Fountain 3 SSE
NW Apalachicola

N High Springs

N Cross City

N Live Oak

N Lake City

N Hastings

N Federal Point
NC Ocala

NC De 1.and

NC Alexander Springs
NC Irverness

NC Sanford

NC Clermont

SC Bartow

SC Archbold

SC Lake Alfred

SC Fellsmere

SC Okeechobee

SC St. Petersburg
E&SW La Belie

E&SW Tamiami Trail
E&SW Belle Glade

LEC Loxahatchee
LEC Miami Beach

Range (°F) Surface conditions

an. Feb,
27.6 28,0 tell drained
19.8 18.8 Wetlands/Bay
1.6 (28.3) Well drained
27.5 25.9 Well drained
25.8 25,2 Well drained
22.7 21.5 Poor drained
22.8 21.1 St. Johns R,
21.1  20.6 St. Johns R.
27.5 29.5 Weil drained
28,6 28.6 Well drained
30.0 27.1 Ocala Hat. For,
27.3 27.6 Well drained
23.7 22.4 Wetlands
21.5 23.8 Lakes
28.7 28.3 Well drained
26.5 27.7 Well drained
26.2 27.1 Well drained
22.3 23.0 Wetlands
21.0 19.2 L. Okeechobee
16.8 17.8 Bay
23.9  28.2 High Water tablel/
22,2 ~--- Everg1ade52/
20.8 22.5 Muck/Lake—~
23.4  27.4 Mi xeds/
11.7  11.5 Island

1/ See text for January vs February rain effect.

2/ The drained organic soil effect is probably masked by proximity

to Lake Okeechobee.

¥ Confounding effects of January vs February rainfall and proximity
to drained organic soil, undrained water conservation area, and

well drained sandy soil.



TABLE 5
Maximum range of average daily temperature cbserved at climate

stations within zones from NCC-LOAA Climate data, 1979,

Zone  Month Max, Range  Min, Range Difference
(“F) (F) ("F)y
1/
NW Jan, 27.6 19.@1/ 9,5
NW Feb, 28.0 18,4 9.7
2/
N Jan. 31.6 21.1?} 11.5
N Feb, (28.3) 20,6 8.9
NC Jan, 30.0 21.54/ 8.5
NC Feb. 29.5 22.4- 7.1
5/
SC Jan, 28.7 20.]5} 8.6
SC Feb. 28.3 19,2~ 9.1
E&SW Jan. 23.9 19.6 4,3
E&SW Feb. 28.°2 20.6 8.6
6/
LEC Jan. 23.4 18.98} 4.5
LEC Feb, 27 .4 17.8~ 9.6

1/ Excludes Pensacola.

2/ Excludes Jacksonville Beach,

3/ Excludes Jacksonville Beach and Fernandina Beach.
Y Excludes Daytona Beach.

5/ Excludes St. Petersburg.

&/ Excludes Miami Deach and Miami.



uryd g GLI-A W3 - ‘uep {83y 4N 901 E| QtE [§e18% 090L0 - 182 22-92 61-28 Qqed |
UER @2-£2 i YWi - rueg ©132X3 ¥Id Sit 9 u u u » « . u "
uelr g2-£2 iz Wi - tuel " (933 SIAg 128 9 ot veLy ogeEgl - 8L2 6t-62 26-18 uep 62
Y-%3 IE] IS - Yv3 “Ped yId €00 9 u u u u u u u
¥-42 /3 f IS - W3 P s124a L00 9 0g €S0 oLv8lL - €L2 £2-8¢ L{-€8 uep ¢
Y3 “pai dIg £+ 4 u u u n u n u
. W3 pacy SIAC 2t0 4 1} 196€ 03e8L =~ [92 65-t2 80-64 uep gj
ey - g “pe dia LtG 4 u : u u u u 0
eyd - g9 “pe SIng (141] E| 1Y 196 geegl - £92 S0- 1€ LE-03 uep gi
w3 - ueg pocy dIN oLt 4 0L 5602 0L0L0 592 teE-Ge £0-28 uep 9|
uep g1 g-g8 /s W3 “pel dIN €6 9 oy 606¢E 06v90 - $92 6G-G2 20-LL uep G|
UEr g1 W3 - caep “pey 41d gel 4 n _. o u u u u
uEp g1 w3 - cuwel P SIAG eet 4 ot £88E 0Le81 - 292 92-8¢ 05-18 uep g1
UEr 8 9-8 I W3 “183x3 YyIn geL 9 123 GERE 0L890 - 692 10-6¢ £0-6L Uep gl
‘w3 - cuep ‘P Hil 120 E ] (4174 £89E GLLL0 - 6be a1-L2 g1-28 9g (€
t 38 - wep poay ufa 680 R " u o a o u “
A S ue}l pogy SIng 830 9 153 L8tE {ge8l - GE¢ b5-L2 gi-18 Jag 11
(e3ec) 3 B “oy (%) ) (%) (c-8L)
JEUREE g3etasuRAl geigy pasdac) worbay  ARLLAn BUAL B3Eld TLERD PROLS 3LG40 -0y 3E1 0 cbuol 3%
Qa1 3uasg
*uUCSeas J3ULM 6/61 - 8L61
3yl 43A0D 1Byl PaAlad34 pue passpuo sabewt [GIJY JO UOLIENn|BA3 pue udLIedtylluspl "9 IGYL




1n3asn Aja3a1diod
1niasn Ay peasuch
suotbaa [ngasn gpeus
ssagasn Ajeasusd

EPLAOY 5 uj4Cy
etfaeay yros

easy (eanjinatalSy sapeibusaz

Aeg eduey
ULSEY 43ALY S, Uyl °3S

)

e 3|qejteae
je a|qe[Leae
1e ajqe|teae

Z 81-2 3© 3|qe|tieae
Z EL°ZL°LL°01°6°9°L 3e a(gelLeae

je 3|qe|tLear
je 3pqejteae

Z ZLLL°0L®6 3® 3|qepLeae

€ pue z
Z pue |

¢ pue |

elep
eJEp
elep

mmoo\ﬂﬂ
mmow\mﬂ
S309 7
elep mmom\m
ejep mucm\N
ejep mmow\m
elEp muow\.w.
ejep muow\w
aqey mmm\m
a|geg mmW\M
a|gey mmm\ﬂ

G383 92-52  3-W3 I w3 - rwey pcey I ee2 d 0s 195t 080£0 - 8OE 95-G2  €t-€8 934 82
Go3 92-G2  E-6S i ‘eyd - te9 pesy ¥IN 1€2 E| ce 195y 0300 - 8CE £0-2¢  tl-28 934 82
Ga4 6l ¢-€2 ot cetas - cwey peay 8IG 5§50 9 o p u o o "
Ga3 6t e-€0 /ot s - cuey peay sIAg S50 9 as St 08281 - 662 2562  20-18 931 61
£35-2 75 Y3 - cwer pcon yIN 80 9 oL 60EY 0vS90 - 162 86-S2  91-6L 934 11
egR) deeg ¥IN 743 9 03 529 0000 - 982 Ly-92 0508 Q34 S
1£:p) /B e N ] *193x3 ¥Ig e 9 o o u “ " o
t&sp) /8 0T3S - cuet "132x3 SIAG ol 3 0g €51y 00g8l - €82 108 918 G4 €
{3302) {z) oy %) (x) (n)  (eL-8L)
~uley =323sueal =S3C9  pasanc) woifay  Aqrqian 3dAL sield tierd pnog) 3MQAQ oV 1e1 Cbuoy 838y
/& \M \Iﬁ ,, ap su=2§
(panutjuos) -g 31gyL




Table

Date Lona.
(78-79) (W)
15 Dec 82-14
17 Dec 81-18
10 Jan 79-03
13 Jan 81-50
15 Jan 77-02
16 Jan 82-07
18 Jan 79-08
29 Jan 83-21
29 Jan 31-52
1 Feb 80-49
1 Feb 82-19
3 Feb 80-09
3 Feb 81-36

7. HCEM Tapes that are in process

T TTEiETIR W omra o=

Lat.

28-14
27-54
25-01
28-26
25-59
25-34
24-59
31-56
25-49
32-30
26-22
24-09
30-17

Ny

Scene 1D,

RO~

233-07130
235-18361
259-06570
262-16370
264-06490
265-07070
267-18260
278-18360
278-18350
281-07040
281-07060
283-18280
283-18300

= oz

Orbit
No.

3450
3437
3835
3887
3909
2095
3961
4124
4124
4161
2161
4193
4198

of being ordered.

Cloud Qual. Type

(*)
60
20
30
40
40
70
30
40
10
20
30
20
30

G M T M GG T T G T GO

HIR
DIR
NIR
DIR
NIR
NIR
DIR
DIR
DIR
NIR
NIR
DIR
DIR



Table 8. Averace rainfall for each c¢limatic recion of Florida
for the period from December 16, 1980 throuch January 16, 1901:
Morthwest (1)3 North (2)3 North Central (3); South Central (4):
Lverclades and SW Coast (5): and Lower East Coast (6). Data
were from Climatoloaical Data for Florida, National Climatic
Center, Ashville, NC, December, 1980 and January, 1931,

L E s e T =TT T ioE DS T T omomEm oS ST = o a = = s = e mm e = e.misom T m moam T omEmom oo

CCLIMATIC REGIONS
(J) (?) (3) (4) | (5)7 ) ”(76)

No. of .
Date Stations » 15 20 13 28 14 Nl
1980
Dec. 16 .23 A1 18 15 .04 .04
17 .04 A3 .09 .37 .49 .21
22 .06 .02 .2 .30 .06 01
23 .09 14 .09 .09 2 .37
24 .06 Tr NR .01 .10 15
25 .10 .09 Tr .03 .02 01
26 .01 Tr MR .01 Tr .02
27 .02 Tr MR .0 NR NR
28 Tr 01 Tr Tr NR Tr
29 .06 .05 Tr Tr Tr .03
30 Tr Tr Tr Tr Tr Tr
31 NR MR NR Tr NR MR
1981
Jan. 7 .56 .40 .09 01 Tr Tr
8 NR .03 .02 .01 Tr Tr
14 .01 Tr Tr NR MR NR
15 .04 N .06 Tr NR NR
16 NR Tr Tr Tr .01 .02
Trace

—
3
[ I+

MR = o rainfall



Table 9. Polar-orbitina NOAR-6 satellite film transe
parencies covering the same period as in Table
obtained from Envivonmental Data Service. *Indicated
diaital macnetic tapes ordered.

Orbit Heather

Date Time Humber  Condition
Dec. 17, 19950 342:01:08:32 7655 wet, cool

Dec. 17, 1980* 352:13:29:01 7662
Dec. 18, 1960%* 352:23:10:22 7669
Dec. 18, 1980 353:13:08:32 7676

Dec, 31, 1980 366:00.53:20 7854 intermediate
Dee. 31, 1980* 366:13:16:01 7661 dry, cool
Jan. 1, 1981%* 001:12:56:02 7875

Jan., 3, 1981* 003:13:49:16 7904
Jan. 10, 1981 010:00:31:30 7996 dry, cool
Jan, 10, 1931 010:12:55:02 8003
Jan. 12, 1981% 012:13:48:11 8032
Jan. 13, 1981* 012:23:33:28 8039
13,

1961 013:13:26:46 6046
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Fig. 1. Climatological regions of ¥lLorida,

rainfall were averaged.

Climatic Center, Asheville,
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From Climatologic
N.C,

showing the 6 regions where
al Data - Florida, National



Key
1. Green (coldest)
2. Orange
3. Dark bluc
4, Yellow
5. Magenta
6. Light blue
7. Black
8. White (warmest)

Fig. 2, HCMM infrared (IR) image o’ lower Florida at approximately
0200 EST Feb, 1, 1979, obtained by digitizing HCMM film trang=
parency using the Image 100 computer at Kennedy Space Center.
Inset shows the coldest arcas in the scene (arrows).
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Key

1. Green (coldest) 5. Magenta

2. Orange 6. Light blue

3. Dark blue 7. Black

4, Yellow 8., White (warmest)

Fig. 4. HCMM nighttime IR image om Jan. 15, 1979, obtained by
digitizing HCMM film transparency using the Image 100 computer
at Kennedy 3race Center. The image illustrates thermal patterns
which can be generated due to different land use.
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Fig. 6. Map of Florida showing drainage classes of soils, adapted
from the General Soil Map of Florida, Florida Agricultural Experi-
ment Stations, in cooperation with the USDA Soil Conservation
Service, 1962,



OKEFENOKEE

Lrre-

ON THE FIRST 2
NIGHTS, THIS COLD
AREA WAS 0.5 C
WARMER THAN THE
STATED ISOTHERM

L. OKEECHOBEE

-4.2°C ISOTHERM: 2200 EST, DEC. 21, 1976
e -8.2°C ISUTHERM: 2200 EST, JAN. 19,1977

— 0.0°C ISOTHERM: 2200 EST, FEB. 20,1977
Fig. 7. Nocturnal surface temperature patterns detected by
SMS/GOES infrared sensors. Area A is east of the St. John}
River, Area B is the Ocala National Forest, and Area C and
D are well-drained soils on the west side of the peninsular. The X marks the
location of a cold pixel associated with a small area of excessively drained
soil, The area within the box is a poorly defined area that frequently in
colder than on the east side of the Peninsula. (Adapted from Chen et al., 1981)
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