_“_v—_r_r__-,v_f_ LAl g T A e K e S o arin e cran AL [P VRN
B e T T e T N R T T T R T AT e T T T e e L e e e e

FRERRVRNE  § A
”

AFGL-TR-84-0096 * SIO Ref. 84-15

i AD-A155 254

A TRANSPORTABLE, MACHINE ORIENTED
LIBRARY OF EUROPEAN SKY AND TERRAIN
RADIANCE DISTRIBUTIONS WITH CONTEMPORARY
RADIOMETRIC AND METEOROLOGICAL PROFILES

Richard W. Johnson
Miriam K. Oleinik

Approved for public release; distribution unlimited.

e T‘ c Scientific Report No. §
D April 1984

IVERSITY ~3 SLECTE

UN

: . Contract No. F19628-82-C-0060
CALIFORNI A JUN1 2 8% ¢ Praject No. 7670
SAN Task No. 7670-14

| DIEG 0 G g Work Unit No. 7670-14-02

Contract Monitor, L1.Col. Jonn D. Mill, USAF
Optical Physics Division

Prepared for
Air Force Geophysics Laboratory, Air Force Systems Command
United States Air Force, Hanscom AFB, Massachusetts 01731

SoRIPPS
INSTITUTION
UCEANOG.R..APHY VISIBILITY LABORATORY La Jolla, California 92093

FILE COPY




; This report has been reviewed by the ESD Public Affairs Office (PA) and is
i releasable to the National Technical Information Service (NT1S).

- This technical report has been reviewed and is approved for publication.

/(Y—C:;;ZL Kizi:) \ g::j’——-
[d D. MILL, Lt Col, USAF ROBERT W. PENN
Contract Manager Branch Chief

FOR THE COMMANDER

&ﬁn 8. Gmuuy /
vision Dire r

Qualified requestors may obtain additional copies from the Defense Technical
Information Center. All others should apply to the National Technical

Information Service.

- a s

1f your address has changed, or if you wish to be removed from the mailing
1;st, or if the addressee is no longer employed by your organization, please
notify AFGL/DAA, Hanscom AFB, MA 01731. This will assist us in maintaining

a current mailing list.

Dn not return copies of this report unless contractual obligations or notices
on a specific document requires that it be returned.

., .

et a et AT e R T T T U R T Y S S O U TN ..l o . . Lo e -,
el e e e e e e e O AT A A A St R s e e e e e e e e U ST S R Se e
P RN at'ar 2 h . . . ORI R PN PR . el LT T e e

¥ . 2 UL NP AP S R AT Wiy Rt Ul I I | ‘.I..lll’..lli'-II..Ii|i.-.-|‘|i|'




.///

T
e

R

THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




' UNCLASSIFIED
’ SECURITY CLASSIFICATION OF THIS PAGE (Whon Date Entered)

REPORT DOCUMENTATION PAGE o L

- REPORY NUMBER 2. GOVY ACCESHION NOJ J RECIPIENT'S CATALOG NUMBER

AFGL-TR-84-0096

4 TITLE (and Subdiiile;

5. TYPE QF RERORY & FEMOD COVEARLD

A TRANSPORTABLE, MACHINE ORIENTED LIBRARY OF Scientific - Interim

EUROPEAN SKY AND TERRAIN RADIANCE DISTRIBUTIONS Scientific Report No. §

WITH CONTEMPORARY RADIOMETRIC T PUAFORMING ORG. REPORT IUMBER
SIO Ref. 84-15

& METEOROLOGICAL PROFILES
T, CONYRACY OR GRANT NuMBER(e)

7. AUTHOR(S)
Richard W. Johnson F19628-82-C-0060

Miriam K. Qleinik

..' 9 PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

. . . . - AREA & WORK UNIT NUMBERS T
7 University of California, San Diego R
L Visibility Laboratory 62101F D

] La Jolla, California 92093 7670-14-02 v
b 11 CONTAROLLING OFFICE NAME AND ADDRESS 12. AEPORT DATE -:'_ o 1
April 1984

13. NUMBER OF PAGES
32 : ]
MONITORING AGENCY NAME & ADORESS(I! different from Controlling Ollice) 18. SECURITY CLASS. (of (hla report)
-
Air Force Geophysics Laboratory UNCLASSIFIED ’ .j
Hanscom AFB, Massachusetts 01731 I
Contract Monitor: Lt.Col. John D. Mill/OPA e OECLAIHIICATION/COWNGRADING ;

18. DISTRIBUTION STATEMENT (of this Repori)

Accessien Por
17. DISTRIBUTION STATEMENT (of the sbeiract entered in Block 20, Il dilierent treen Reper
DTIC TAB
Approved for public release; distribution unlimited. Unanaoumced
Justifieaty
:}: 6. SUPPLEMENTARY NOTES By
Dutr_'_igt_auon/
“ Availability Codes
__‘—hh“
& Avail and /oe
’. 19. KZY WOROS (Coniinue on reverse side Il necessary und ideniity by block number) BY sp.gii[
Sky and Terrain Radiances /A - ;a
Atmospheric Yolume Scattering Coefficients ) :

Atmospheric Optical Properties R . gt __
- Mo, p

\

< A data set which contains nearly 500 arrays representing the measurements of visible spectrum sky
and terrain radiance values first discussed in APQL-TR-81-0275 has been organized into a readily tran-
sportable, machine readable library. A complementary data set including contemporary measurements of
almospheric volume scattering coefficients plus selected meteorological variables as a function of altitude
has been included in a similar machine oriented format.

20. ARSTRACT (Continus an reverse eide Il necesoary and "M“I by block pumber)

N The dala base contents are described as are the storage tape formats and sample extraction pro-
e cedures. .
N . —
N el
. ronm ERA
Vian n 1473 :amou OF 1 NOV 85 15 OBSOLETE UNCLASSIFIED

/N 0102-014° 8601 SECURITY CLASSIPICATION OF THIS PAD ots Entoced) -

el ity el P SR T R T d TRy SOy




- AFGL-TR-84-0096 | SI10 Ref. 84-15

A TRANSPORTABLE, MACHINE ORIENTED LIBRARY OF
EUROPEAN SKY AND TERRAIN RADIANCE DISTRIBUTIONS
WITH CONTEMPORARY RAIOMETRIC & METEOROLOGICAL PROFILES

v -' iy - “ .
s 1 l"l ..".-$¢.\l. ‘.. * '-. ‘-“ .

Richard W. Johnson
Miriam K. Oleinik

T Y‘.l

'VIV' R

Visibility Laboratory
University of California, San Diego
Scripps Institution of Oceanography

La Jolla, California 92093
Approved: Amvuf- .
Rus;u W. Austin, Director émhm A. Nierenberg, @ 5
Visibility Laborstory Scripps Institution of Oceanography
CONTRACT NO. F19628-82-C-0060
Project No. 7670

Task No. 7670-14
Work Unit No. 7570-14-02

Scientific Report No. §
April 1934

Contract Monitor
Lt. Col. John D. Mill, Atmospheric Optics Branch, Optical Physics Division

Approved for public release; distribution unlimited.

Prepared for

AIR FORCE GEOPHYSICS LABORATORY L._
AIR FORCE SYSTEMS COMMAND L
UNITED STATES AIR FORCE
HANSCOM AFB, MASSACHUSETTS 01731




.
“q
«

-
'
'.
"
b
Y

Mt AN

“

ity

. .u‘o’l.l.
L LS

e
B N O

A "
LR
RO
L e

v

SUMMARY

A data set which contains nearly S00 arrays representing the measurements of visible spectrum sky and terrain radi-
ance values first discussed in AFGL-TR-81-0275 has been organized into a readily transportable, machine readable library.
A complementary data set including contemporary measurements of atmospheric volume scattering coefficients plus
selected meteorological variables as a function of altitude has been included in a similar machine oriented format.

The data base contents are described as are the storage taps formats and sample extraction procedures.
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A TRANSPORTABLE, MACHINE ORIENTED LIBRARY OF
EUROPEAN SKY AND TERRAIN RADIANCE DISTRIBUTIONS
WITH CONTEMPORARY RADIOMETRIC & METEOROLOGICAL PROFILES

Richard W. Johnson
Miriam K. Oteinik

1.0 INTRODUCTION

A substantial body of meteorological and visible
spectrum radiometric data describing the optical state of
the atmosphere has been collected and reported upon by
the Visibility Laboratory of the University of California,
San Diego in cooperation with, and under the sponsorship
of the Air Force Geophysics Laboratory, Hanscom AFB,
Massachusetts. Many of these data are related to the
European environment, and are available in hard copy via
one or more of the reports listed in Table 1.1, which has

Table 1.1 OPAQUE related sircrafl data reports.

Deployment
No. Data T
Repon Series Dete ™
APOL-TR-.77-0078 1 Sor.*16 | Scat. Cosfl. Profiles & Rel. Metsor.
APGL-TR.7702)9 n Rall ‘2% Scatr. Coeff. Profies & Ral. Metsor.

AFGL-TR-78-0168 Ul Sum. ‘77 | Scaic. Coelf. Profiies & Rel. Metoor.
APOL-TR-19-0) 5% v Win. ‘18 | Scatt. Coeff. Profiies & Rel. Metoor.
APOL-TR-90-0207 v Sum. ‘78 | Scani. Coeff. ProBies & Rel. Metoor.
APGL-TR-80-0192 | 1.01,511 | See Above | Aerceol Size Dist. and Analysis
APGL-TR-$1 0154 v . Scatt. Coeff. Very Low AN. Profiles
AFGL-TR-$1-0237 | f.00.108 Scatt. Coeff. Very Low Aft. Profiles
AFOL-TR-$1077% | fi.0LV Sky and Terrsin Radiances
AFGL-TR-$10017 v Varietions in Sky snd Terr. Radiances
AFGL-TR-$20049 vy Review of Ops. Prop. & Aerosols

been absiracted from AFGL-TR-82-0049, Johnson and
Fitch (1981). The OPAQUE measurement program ©OP!1-
ical Atmospheric QUantities in Europe) was conducted
under the auspices of the NATO Research Study Group 8
of Panel 1V, AC24).

Whereas all but the last two reports listed in
Table 1.1 concentrated upon the documentation of the
vertical structure of the atmospheric volume scattering
coefficient, it is important (0 note that there is a substan-
tial and valuable complementary data set that is related to
the atmospheric radiance distribution. This complemen-
tary data set, which is discussed procedurally in Johnson
(1981) and analytically in Johnson and Hering (1981),
coniains angularly precise spectral measurements of the
surrounding 4 radiance field as seen by an instrumented
aircraft during its traverse of several different flight tracks
between the surface and altitudes up to 6 kilometers. The
possession of these radiance data in a calibrated and
readily retrievable format is what enables one to character-
ize the broad variety of environmental conditions extant
during the flight episodes and thus leads to the develop-
ment of operationally useful predictive models as in Her-
ing (1981).

These radiance data, in conjunction with their com-
panion scattering coefficient data, are readily applicable to
the determination of slant path contrast transmitiances,

Sky & Terrain Radiance
Storage Tapes
Descriptive Guide & .
Interpretive Reference 1600 BP1. 9 Track, ASCHI F—-—* _&mﬂe Extraction
- Vol. ): OPAQUE 1, (I, &Il See Fig. 4-1
AFGL-TR-84-009 Vol. 2: OPAQUE IV
Vol. ): OPAQUE V
Scattering Cuefficient &
Related Meteorological Dats Sample Extraction
Storage Tape L e e e .
1600 BP1, 9 Track, ASCHl See Fig. 4-2
Vol.4: OPAQUE ! thru V

Fg. 1-1. Organizational block diagram.
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Table 1.2. Summary of sky and termain radiance measurements.

FILTER 2 AVAILABLE RADIANCE DATA Storgs
FLTNO | DATE | SITE* || Pight Alitudes (m AGL) Spaciral Bands & am) Tou! | Volume
A [ ] C D Ly ] 664 57 168 Arrays | Number
(1976)
m 12 May [ 1] 2| 1% - - AB-- AB-- AD-- AB-- 16 1
m 17 May RB 304 | 1614 3170 | 6243 (| ABCD ABCD ABCD AC- p ] [}
(976)
3% 50a RB 206 | 1814 | 3006 | 6079 ABCD ASCD ABCD ABCD n 1
mn 1 Nov MP || 436 | 1176 . . AB-- AB-. AB-- AB-- 1] 1
mn 2 Nov MP | 309 . . - A--- — 2 t
%4 18 Nov re 0| 4 . . AB-- AB-- A AB-- i6 1
3% 22 Nov MP || 313 . - - A--- A-- Ase- A s 1
9 3 Dec BR 673 | 1592, 1802 . AB- AD-- ABC ABC- 0 1
400 4 Dec BR [ ]] - - - A A— — e . 1
LU § Dec BR $30 | 1024 | 2209 | $297 ABCD ARCD AKD ACD n 1
L1/ 6 Dec BR 642 | 1588 - 40301 ABD AB-D AB-D AB-D i 1
(18T |
410 4 .13 394 | 1618 | W . ABC- $C- ABC ABC. n H
an 6 i BR 421 | 1633 | 28718 . ABC- ABC- ABC ABC- M4 1
411 T 8k 353 | 1650 ) 273 - ABC-. ABC- 12 1
415 ¥ hi MP 28| 48 - - AB- AB-- AB- AB-- 16 1
46 1 Avg R 281 | 1549 | J086 | 4579 |I ABCD -8CD ABC- ABC- % ]
49 4 A MP || 245 143 - . AB-- AB-- - AB-- 16 1
41 10 Ang R 83| 1564 | 4| 5843 ABCD ABCD ABCD ABCD » i
22 1l Aug RB 33| 159 - - AB- AB-- AB- AB-. 16 1
(sm
4 | Peb ™ M § 1503 | 3056 - ABC AD-- - 10 2
44 18 Feb $C 25| 1602 | 3109 | 6112 ABCD ABCD ABCD AB-D k] 2
435 ) Feb 8K 4“6 ) N - - AB- AB- AD-- B 14 H
43 23 Fed 8K 435 | 209 . . AB-- AB- AB- AB- 16 2
Lxy) 27 Feb BK $09 | 1538 | 3087 SisS ABCD ABNCD ABCD ABCD 17 2
4 1 Mar K 458 | 1619 - - AB- AB-- - - ] 2
9 1 Mar BK $13 | 161 - . AB- AB-- AD-- AB-- 16 2
440 2 Mar 8K SI7 ) 1664 | 2877 | 4098 ABCD ANCD ABCD ABCD n 2
) 9 Me: ML || 299 | 926 - . AB- AB-- AB-- AB-- 16 2
444 1§ Mar YO |[1283] nej un ABC- ABC- ABC- ABC- u 2
46 1S Mar YO |j207] 835 - - AB-- AB-. AD- AB-. 16 2
“ 18 Mar YO 257 ) 1029 ) 2454 | 4395 ABNCD ABCD Aer A~ 2 2
4308 12 Mo [ 312§ 1088 - - AB- AB- AB-. AB- 6 2
454 0 Mar ne 266 | 1194 ] 2654 | 4240)] ADCD ABCD ABCD ABCD n 2
456A 31 Mar s 4| 98 - - AB-- AB-- AB-. AB-- i 2
1978)
442 S Aug ™ 269 | 1791 | 3730 | 6146 ABCD AB-D ABCD -BCD 28 3
&) 7 Avg TR 276 | 1819 | 674 | 6083 ABC- ABCD ABCD ABCD 30 3
445 14 Aug MP || 254 | 1460 - . AB-- AB-- AD-- AB- 6 )
66 1$ Avg MP || 202 | 1158 | 2953 | 6005 || ABCD ABC ABCD ARC- » )
467 18 Aug SO 15| 68! 1284 | 4117 ABCD ABC- 8CD -8CD 26 ]
468 21 Avg MP || 263 ) 19 | 3103 | S4S0|| ABC- ASCD ABCD AKCD 30 3
4“9 22 Awg SO M| 147 475 S| ABCD ACD ABCD ABCD 1 3
an 1) Sep K 44| 9 - - AB-- AB-- ABD-- AB- 16 3
L3} ] 11 Sep 8K m| su . - AD-- AY-- AB- AB-- 16 )
473 15 Sep YO [[33s]| 933 | 70 | 6138 ABCD ABCD AS-- ABC- 26 3
476 16 Sep YO 314 | 1008 | X085 | 61%0 ABCD ABCD ABCD ABCD n 3
o 18 Sep YO J| 310] €633 8 - ABC- ABC- ABC- ABC- 24 k]
aa 26 Sep Re 307 | 870| 2437 | 420|| ABCD ABCD ABCD ABCD “ n 3
Note The | fght shi listed in col 4 through 7, Le. the sltiludes associsted with each of the Alter 2 meas-
uremenis, sre coded in columns 8 through 11 10 & those altitudes a1 which sddilional spectral dats are avail.

*Site Codes

WY PPN Sl MR Sk bt e s chde’ Pt S Pot TN NG A T Ay roby AT Ryl o Ay« dng -2

able. Thus for tight 378, the entnes “AB--* 1n columns 8§ through 11 indicale that measurements in esch of the lour
speciral bands were made sl aach of two flight ahtitudes, A=282m snd B=1756m.

BK - Qirkhof, Germany MP - Meppen. Germany SO - Soesterderg. Nethertands
BR - Bruz, France AB - Rouby, Denmarr TR - Trapani. Sialy
ML - Mildenhall, England $Q - Sigonells, Sialy YO - Yeovilton, England

N S e e D LY
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Table 1.3. Summary of aimospheric vertical profile measurements.

FLIGHT ALTITUDES ||  AVAILABLE SCAT. COEFF. DATA || STORAGE
m{AGL) (1) VOLUME
FLTNO | DATE | SITE SPECTRAL BANDS, G. nm) NUMBER
MIN MAX m 664 87 768
(1976)
m 12My | rB || 220 1800 Y Y Y Y 4
N 17Mey | R8 || 20 6170 Y Y Y Y 4
(1976)
28 Oct &8 | 00 5090 Y Y Y Y 4
00 4 Dec m || e $100 N Y Y Y 4
©1 sDec | BR || 390 $190 Y Y ¥ Y [}
“n ¢ Dac " || %o 3900 N Y Y Y 4
am
a0 4 B || 120 30 Y Y i ¥ 4
“nm 6 Jul |} 130 2850 Y Y Y Y 4
L1}] 73l | 10 $640 Y Y Y Y 4
[} 10Aug | RB || 120 5850 Y Y Y Y 4
m Naw | re || 120 1560 Y Y Y Y 4
a9
ol 1 Feb ™ %0 4560 Y Y Y \ 4
31 23 Feb K 90 210 Y Y Y Y .
3% 13 Feb K || 120 2040 Y Y Y Y 4
47 11 Fob K %0 5160 Y Y 'S Y ¢
) VMar | BK 30 1650 Y Y Y Y 4
“ fiMar | YO || 120 1460 Y Y Y Y 4
“6 15 Mar Y0 90 $70 Y Y Y Y 4
'y 18Aug | SO % 4710 Y Y Y Y 4
“s 2 Aug | MP 30 6210 Y Y Y Y 4
" 224 | SO % 3880 % Y Y Y 4
il 11 Sop [ T4 30 340 Y Y Y Y 4
4 i1 Sep BK 30 370 Y % Y Y 4
4 15 Sep YO 30 6180 Y Y ] N 4
4% 16 Sep Yo 30 6150 Y Y Y Y 4
M Jogical data is included for sl flights.
Note: (1)  Max-Min des ore J and with those listed in previous) ished refd

They do not include extrapolations lo ground level not 1o arbitrary top ellitudes.

*Site Codes  BK - Birkhol, Germany
BR - Bruz, France

atmospheric optical depths, aerosol directional scattering
characterisucs, flux divergences and their attendant deter-
minations of turbid atmosphere, single scattering albedos.

The description of a transportable, machine oriented
data library, shown schematically in Fig. 1-1, containing
the sky and terrain radiances summarized in Table 1.2,
abstracted from Johnson (1981}, and the selected con-
current profile data summarized in Table 1.3, is the sub-
ject of this report,

It is imponant that users of these library data take
full advantage of the supplementary detailed informatioi.
and interpretive guides that are included in the listings of
Table 1.1

MP - Mcppen, Germany SO - Soesierberg, Netheriands
KB - Roddy, Denmark
ML - Miidenhall, England $Q - Sigonella, Sicily

TR - Tragani, Siily
YO - Yoovilton, England

2.0 DESCRIPTION OF DATA BASE CONTENT

The tape-orienied data base that is discussed in this
report contains two independent but related sets of meas-
urements which are provided on several separate storage
tapes whose format will be discussed in the following sec-
tion. In this section, we will confine ourselves 10 a brief
discussion of the pertinent characteristics of the measured
data itself rather than that of the storage medium.

The two data sets comprising this data base are
descrived herein as; a) the Sky and Terrain Radiance
Data, and b) the Scattering Coefficient and Related
Meteorological Data. For convenience, the Sky and Ter-
rain Radiance Data will often be referred to as the
*Scanner” data, and the Scattering Coefficient and Related




Meteorological Data as the "Profiic data. As a general |‘.:‘ 10— LAY WAL A LA | LA R
rule, the data is sorted into sub-sets identified by flight & [ ) ] , TS )
number as indicated in Tables 1.2 and 1.3. uf °~3: ! \
As with all of the radiometric data associated with § 06F / / ]
the reports listed in Table 1.1, the radiometric measure- q L | \ -
ments contained in this data library may be characterized & 04} 4
by the illustrative information in Fig. 2-1 and Table 2.1. g | ;
More detailed infonnation regarding the radiometric cali- £ 02} ' !
bration procedures applied to these data is available in 5 r / /
several preceding reports, AFCRL-70-0137, AFCRL-72- o 200 500‘ - ;00 200 L 860 900
0461, and AFGL-TR-80-0207 among others and thus will
not be included here. WAVELENGTH, (x,nm)
Users should also be aware that all flight altitudes Fig. 2-1 Sandard spectral responses. Peak wavelengihs are:
associated with these data sets are listed in meters above 2=475nm Blue, 3=660nm Red, 4=3550nm Photopic,
ground level, m(AGL), and have therefore been corrected 5« 750nm N.LR.
for local meteorological conditions extant at the time of
the measurements. Table 2.2. Sky & Terrain Radiance Dala
2.1 Sky and Terrain Radiance Data Organization Per Flight
As discussed in Johnson (1981) and Johnson and 1. Flight ldentification: Flight No., Date, Site, eic.
Hering (1981), both of which should be considered com- A. Altitude Number One (Sce Table 1.2)
panion reports to this current <ffort, a data set containing 1. Spectral Band No. 2 (sce Fig. 2-1)
nearly 500 arrays represer ting measurements of sky and a. Upper Hemisphere Radiance Array
, terrain radiance values has been developed for general b. Lower Hemisphere Radience Array
. application to image propagation studies within the lower 2. SDelCJl;le hllld Nt;h 3 Radiance A
roposphere. The arrays have been organized for storage 8. cmispnere Radiance Array
by flight number primarily, although date and site are afso b. Lower Hemisphere Raciance Array
listed in the header information as will be noted in Sec- 3. Speare ?‘};‘gm"i‘féh‘ere Radiance Ara
tion3. As a general rule, the scanner data arrays ate b. Lower Hemisphere Radiance Am§
) organized as illustrated in Table 2.2. 4. Spectral Band No. § _
| Fach of the individual arrays indicated in Table 2.2 a. Upper Hemisphere Radiance Array LV
y contains 1080 data poinls representing either an upper or b. Lewer Hemisphere Radiance Array o
: lower hemisphere radiance distribution. Each data point B. Ahitude Number Two o .
. represents the apparent radiance of the sky or terrain as 1 R
K "seen” by the S°FOV of one of the airborne scanning g} same as in" A" abowe Sl
N radiometers described in Johnson (1981). There is a data . v
l point for every 6° in azimuth and every 5° in zenith angle C. Altitude Number Three
within each hemisphere. All azimuth notations are taken '

with respect to the sun as illustrated in Fig. 2-2. It should
- be noted that for each entry in the data summary listed in
- Table 1.2, there are two data arrays in the library, one for
the upper hemisphere radiances, and one for the simul- D. Altitude Number Four
taneously measured lower hemisphere radiances.

The radiance values included in this data library are
the same as those used to create the graphical displays

: } same as in" A" above

A ted 8D =

' } same as in" A" qbove

G A e

Table 2.1. Spectral characteristics summary for AVIZ filters.

- Spectral Characreristics inherent Sun Properties {Johnson (1954)] Rayieigh Aimosphere Properties (15°C)

- Filter Peak Maoan Effective Reduance (W/Nmium) || Auenustion | Towal Scattering Vertical

: Code | Wevelengih | Wavelengih | Passband || leredi Length CoefMcient Radiance

’ No. (am) (nm) om) || (Wimdam) | Average Center (m) (per m) Teansmitiance

'.', 2 473 an 199 2I4E+DD 3 1JE+0? 40E+07 4. ME+04 207803 089

." ) 660 664 302 187640 2WE+07 | 2.15E+07 1.86E +03 5. 41E-06 0.953

= 4 350 857 ns 1.908 403 2ME+0? JATE+07 $9JE+04 1.15E-03 0907 ST

-~ s % 65 s04 |l 120E403 | 180E+07 | 2108407 |[ 328E +usJ 3.08E-06 0974 ORI
A S .. '_

-4




Fig. 2-2. Sky and terrain coordinate system.

included in Johnson (1981), and Johnson and Hering
(1981), and should be used with the same caveats.

THE DATA ARRAYS CONTAINED IN THIS
LIBRARY HAVE NOT BEEN CORRECTED FOR THE
NEAR SUN STRAY LIGHT EFFECTS AS RECOM-
MENDED IN SECTION 4 OF JOHNSON (1981),
AFGL-TR-81-0275.

An example of the clear day sky and terrain radi-
ance distributions that may be extracted from these data
arrays is shown in Appendix A for flight C-379. These
graphical displays have been abstracted from Johnson and
Hering (1981) as a convenient reference for the reader.
The software required 10 create these displays is not
included as part of this report.

2.2 Vertical Profile Data

During each of the data flights listed in Table 1.2,
there were radiometric and meteorological measurements
conducted at fixed altitudes as well as during ascent and
descent modes. The data which were associated with the
ascents and descents of the aircraft have been processed
and reported in a series of preceding reparts which are
listed in Table 1.1. However, most of these ascent and
descent data, i.e. profile data, are also included as part of
the gencral purpose library described herein. These profile
data, summarized in Table 1.3, are contained on a
separate data tape from the radiance arrays and thus can
be conveniently used either with or without the larger
radiance data set.

As with the scanner radiance data, these profile data
also have been organized for storage by flight number.
The data available for each flight is summarized in

gt e e gt e Lt

.s.

Table 2.2, Scauering Coefficent & Relaied Meteorological Data
Organization Per Flight

I Flight Identification: Flight No_, Date, Site, etc.

A. Profile No. | (Ascenl) (See Appendix C, Fig. C-1)
1. Scatt. Coefl. in Spectral Band No. 2 (See Fig. 2-1)
2. Ambient Temperature
3. Dewpoint/ Frostpoimt Temperature
4. Relative Humidity (computed)
5. Absolute Pressure
6. Atmospheric Density (computed)
7. Real Time
. Profile No. 2 (Descent)
1. Scaut. Coeff. in Spectiral Band No. 3
2

uSI same as in" A" above
7.

. Profile No. 3 (Ascent)
1. Scatt. Coefl_in Spectral Band 4
2

w0 same as in~ A" above

7.

. Profile No. 4 {Descenl)
1. Scatt. Coefl. in Spectral Band §
2

o same as in" A" above

7.

Table 2.3. Due 10 a variety of da'a processing problems,
there is not an exact one to one correspondence between
the scanner and profile data sets listed in Tables 1.2 and
1.3. The raw data for exact correspondence exists on ori-
ginal storage tapes, but has not been fully reirieved flor
inclusion in this library.

It should be noted, as discussed in the earlier report
series listed in Table 1.1, that the profile measurements
were often made over a substantial period of time, and
thus represent the spatial and temporal variabilities occur-
ring along a flight track roughly 20 to 30 miles long, over
a period of 30 to 120 minutes in time. A brief description
of the flight profile used to collect these data has been
abstracted from AFGL-TR-80-0207, Johnson and Gordon
(1980) and is reproduced as Appendix C.

The radiometric portion of the profile data contains A
measurements of total volume scatiering coefficient as a e
function of altitude in each of the spectral bands indicated
in Table 1.3.

The meteorological portion of the profile data con-
tains measurements  of  ambient temperature,
dewpoint/frostpoint temperature, and absolute pressure.
The meteorological measurements were made simultane-
ously with the radiometric set, and are thus listed in asso-
ciation with a specific spectral band for temporal synchron-
ization, aithough real time data at one second intervals
was also included in the original raw data sets.
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In both sets, the specific altitude above ground level
has been calculated from measurements of absolute
atmospheric pressure, and the mean ground elevalion as
determined from local navigation charts.

Although the profile data points are all listed at even
30m altitude intervals, users should be aware that the data
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values represent the average of several measurements
taken throughout that interval. Scattering coefficient
measuremenis were collected at a rate of four samples per
second, and meteorological data were coilected at a rate of
\wo samples per second during all ascents and descents.
The aircrafts average rate of ascent/descent throughout
the lower 3 km AGL was approximately 1200 feet per
minute (~—6 meters/sec).

Also included in the profile data listings are values
for several derived quantities. Relative humidity has been
calculated from the ambient and dewpoint/frostpcint tem-
perature measurements, and atmospheric density has been
calculated from the temperature and pressure measure-
ments.

An example of the measured profile data for flight
C-379 1s illustrated in Appendix B. These plots of scatter-
ing coefficient, ambient temperature and compulted relative
humidity have been abstracted from AFGL-TR-77-0078,
Duntley etal. (1977). The software for producing these
plots is not included as part of this repor.

Users should also note that the profile listings in
this library do not include extrapolations above or below
the last measured data point. Thus those data points
reported in previous reports (Table 1.1} which were
parenthetica; ie. representing extrapolations, are not
«resent in this data library. Deletions from the ofiginal
data base for instrumentation reasons are likewise zeroed
out, and have not been re-interpolated.

THE DATA LISTINGS CONTAINED IN THIS
LIBRARY HAVE NOT BEEN CORRECTED FOR
THE HIGH ALTITUDE BIAS INDUCED BY
INCOMPLETE AERODYNAMIC PURGING OF
THE AIRBORNE INTEGRATING NEPHELOME-
TER AS DISCUSSED IN SECTION 2.3 OF JOHN-
SON AND FITCH (1981), AFGL-TR-82-0049.

3.0 DESCRIPTION OF DATA BASE TAPE FORMAT

The primary goals guiding the development of this
data library were maximum portability, ie. machine
independence and simplicity of retrieval. Consequently,
both the tape format and the FORTRAN retrieval codes
itlustrated in Appendix D and Appendix E have been
slanted toward basic simplicity rather than maximum
efficiency in data packing and retrieval techniques. Both
the “scanner” data and the "profile” data are stored on 9
track tapes at 1600 BPI in standard ASCII notation.

As a cor.venience o the reader, the title and intro-
ductery comment sections from the appendicized retrieval
routines have been reproduced as Fig. 3-1 which describes
the “scunner” data, and Fig. 3-2 which describes the
“profile” data. Wherc:as the informaticn provided in these
figures is genavally self-explanatory. a few supplementary
remarks may b: sppropriate.
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The description of variable names in Fig. 3-1
includes several which may need clarification. In file one,
record one, word 5, "MODE", refers to the flight pattemn
from which the data were derived. These modes are
defined in Appendix C and are used only for extraction
validation checks at an earlier level of processing. The
same is true of word 6, "IEVENT". This chronological
index ties the data array to a specific occurrence in the ori-
ginal in-flight control log. Neither "mode” nor "event
number information is necessary for subsequent applica-
lions of these data. Word 11, "IFILTER", identifies the
spectral band in which the measurements were made and
is Cefined by the spectral curves shown in Fig. 2-1.

In file two, record one, word 6, “IDENTZ, specifies
the beginning of the measurement interval for the specific
array being listed. The times listed are all in Greenwich
Mean Time (GMT). For most of the data contained in
this library, the measurement interval for any single array
was 180 seconds, during which time, the aircraft was
maintaining & straight and level flight altitude at an indi-
cated airspeed of 150 kr.ots. Word 9, "ITYPE' defines an
instrumentstion set-up which controlled the sirborne
scanner’s azimuthal rate, and thus the overal! sysiems
angular precision. Fot the data in this library, the type
code will always be "3 indicating an original azimuthal
resolution of 0.6° per dala sample which has been aver-
aged 1o vield one data point every six degrees. Word 13,
"ISTRALIT" refers to whether or not the stray light
correction procedure recommended in an earlier report,
AFGL-TR-81-0275. Johnson (1981) has been imple-
mecnted. This correction has not been made to the data in
thi: library, and thus all arrays should indicate
ISTRALIT=0.

In file two, record four, there are two zenith angle
entries associated with each data point, "AVERAGE" and
*NOMINAL". As discussed in Johnson (1981) from
which Table 3.1 has been abstracted, the airtborne
scanner s operating pattern called for constant zenith angle
setting, i.e. "NOMINAL" during each ten second azimu-
thal ravolution. For a varietly of electro-mechanical and
acrodynamic reasons, this seiling was nol maintgined
exactly. The exact zenith angle analog was recorded at a 4
sample/sec rate during each flight, and the average of
these actual settings for each revolution is listed in this
data library as the " AVERAGE".

A similar, bu' shorter series of comments is also
appropriate to Fig. 3-2 which describes the "profiie” data.
In the profile data comments, file one, record three, words
4, 5. and 9, MODE, IEVENT, and IFLTR have the same
connotation as with the scanner data. However, word 11
"IHIPURGF", refers 1o an upper altitude correction pro-
cedure for only the scattering coefficient data as discussed
in Johnson (1981). This correction has not been made to
the data in this library, and thus all profile sets should
indicate "IHIPURGE" =0.
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SESRERNBRERRNSESIEUNEREERITEEBAEEREOEISERSIRISILENSRELID
SCANNER SKXY/TERRAIN DATA

< TAPE STRUCTURE
. (1600 BPI+ 9 TRACK. ABCID)

L FILE 11 (FILE 3 GIVES SUNRMARY OF FLIOHTS)

P RECORD 1L(RECORD 1 18 REPEATED "KFILES’ TIKES)

' KFILES.oseervraoocrsroses TOTAL NUMBER OF FILES

. BYR . ceesstrrnnnsrranses YEAR

. MOMYH. s evvvrveerensonnss HONTH

S IDAY . tsevaroensnaressees DAY

f MODE . .-erevvrenssroanne s MODE IDEMTIFICATION

R TEVEMT oo eninssoernsontso EVENT NUNBER

L) THR . v o estrrosesersossss JHOUR

MIN. . ooverraosassansuere MINUTES

- IBEC. cestrrossnsrvvsness BECONDS
ALT . i iiiieeneeraereaso s sALTITUPE (MCTERS AGL)
TFILTER . cvvesrvrrevenroes o FILTER NURDEK

FORNAT(#15.F10.0:1%)
RECORD 21
. TITLE OF DATA...cvev.vse. .FORMAT(BOAL)
. RECORD 3%
FLIGNT MUMBERDATE+PLACE, . FORNAT (BOAL)
N RECORD 4:
: GEOGRAPHIC FOBITION OF TRACK.....FORMAT(B80AL)
. RECORD S
. REPORY REFEREMCES..........FORMAY(B0AL)
€OF
. FILE 2!1FILE 2 GIVES UPPER HEMISPHERE HWEADER ONE,
. HEADER 2,AZINUTH ANDLES, ZENITH ANOLES.
. SCANNER DATA (REPEATED FOK LOWER HEMISPHERE)
< RECORY 1
e JHEMIS. . i ivs e JHEMISPHERE
- ITR e evusrnorrens  YEAR
R MOMTM .o oouuvoooes MONTH

. IDAY .. vevocrroosa DAY

: TEVENT .o v viveeee. . EVENT NUMBER
IDENT2. ....cuuve o DATA BTARY TIMNE (HR.MIN.SECIOMT
AT, ieseassssALTITUDE(METERS AROVE UROUND LEVEL)
IFLIR . v v vvvsoer . FILTER NUMBER
ITYPE..susrvsess,sTYPE CODE

- {3=SCAN RATE OF 10 REVOLUTIONS

- AT 10 SEC/REV)

. TAXIS.eeurssnesrAXIS CODE

~ (2eAZIMUTH RELATIVE TO SUN)

BUNAZ......0oue . . SUN AZINUTH
(ANOLE IN DEOREES TRUE)

Ky SUNZN o irvrvsresr . BUN ZENLITH

. (ANOLE IN DEOKEE3Z)

. IBTRALIT..cvuuvss SUN ZONE LIOHY CORKECTION
-°. (OeNO,1=YES)

.-, FORKMAT (R4, 412,17¢F7.00312:2F7.4+12)

.- RECORD 2!

- FLIOHT ¢ IRKACK NAME/COUNTRY,DATE,...FORRAT(BIAL)

RECORD 3:
! JAZIMUTHE, ... .. AZINUTH FKOM BUN (60 VALUES)
o FORPAT (8014)

- KECORD 4:

R AVERAGE ZEWNITH ANGLE, NOMINAL ZENITH ANOLE
e (10 PAIKS OF vALUES)

e FOKKAT (34F6.2)

.. KECORD & (REFEAT RECORD S, 60 TIMES)

BCANNER DATA. . ooviirvrerrsi38 VALUES)
FORMAT(IBELS . &)

2 REPEAT KECORDS 1 THRU § (OF FILE 2) FOR SECOND WENISPHERE
. EOF
. REPEAYT FILE 2 FOK 'KFILES' FOR ONE FLIOHT

REFEAT FILE 1 AND FILE 2 FOR EACH FLIOHT

.ﬁ SESSENNIRIINNSIERSONSIRNSERSODONINININUITTUININEINENNIISS
1

Fig. 3-1, Sky and terrain radiance format notes.

SESESS0NCESARESSABEESNINUBISUUNREROINEEEDOUEIOERItREONIERE
SCATTERING COEFFICIENT AND RE
RETEOROLOGICAL DATA

TAPE BTRUCTURE!
(1600 BP1, 9 TRACK, ABCII)

FILE 3!
RECORD L¢

RECBRILG e+t v rreer s r e erer oo FORMAT(BOAL)

FLIGHY NUMBRR: TRACK ID. DATE....FORNAT(80AL)
RECORD 3!

IVEAR s cvtrenrrevecraaccrnnenscasad YEAR

MONTH. ,

REEE)

resseruess MONTH
EEREER trsecrcecas DAY

MODE. . civvvevrrnnassnnanssasecrrases HWODE 1D
JEVENT . vvencvnsnnareesarncnnssesse EVENT NUNBER
THOUR s seesnsrevrosoresarasacrssnes HOUR

BIMo oo cecaaarvnersosovirenaressees MINUTES

« SECONDS

IFLIR ceey . « FILTER NURDER
NDAT. sreerees s TOTAL NUNDER OF DATA RECORDS
IHIPURGE ... ... . HION ALYITUDE PURGE CORRECTION
(02NOs1=YES)
FORRATCLI1TS)

RECORD 4!
GEQORAPHIC POBITION...acvevierres - FORNAT (80AY})

RECORD 9!

REFERENCE NUMBPERS: ccrrvrvocrsnoars FORMAT (BOAL)
RECORD 4! (REPEAT RECORD 4 FOR ‘WDAT’ RECORDS)
TALT . covvrnvee ve-oes s ALTITUDE TN METEKS (AQL)
TENP .o vuuee ++ « TENPERATURE IN DEOREES C
DEWTENP....cvvvneeees cUEHPOINT/FROSTPOINT 1N
DEOREES C
RHeveeoarsocnacroeser RELATIVE HUNIDITY(PERCENT)
PRESS....cconvvvere s sPRESBURE IN MILLIDARS
DENB. o ivarrirenesssDENSITY IN KILOBRANE PEK
CUBIC RETERS
BCAT. .. ieessrrarnere s BCATTERING COEFFICIENT IN
INVERSE METEASB
ITIME. . ..oovvrenccss s o TINE (HR.MIN.SEC.)
OREENVICH MEAN TIRE (OMT)

FORMAT(I? 4EL1.4:17)
REPEAT FILE 1 FOK ALL FILTERS
[{:14

SRESOASUNISCOIISEEISIUNOESI0ENOSEEEAREEBINNISI0E880000S
’

Fig. 3-2. Scattering coefficient and related meteorological,
format notes.

Table 3.1. Automatic 21 scanner sweep patiern.

Constant
Azimuth Blevaion | Upper Homisphere | Lowss Hemisphers
Revolution No. Angle Zanith Angle Zenith Angle
| 28 82.5° 92.8°
2 1.8 82.8° 9.8
3 12.9* 778 102.5°
4 1.8 s 107.8*
b ns 6158° 112.8°
6 1.8 6.8 ns
7 s 518 122.9°
] s 528 177.8°
9 4.9 474 132.4¢
10 41.8° 29 1318
11 52.8° ns 142.9¢
12 51.%° s 1478
13 62.5° ns 1528
14 615 ns 157.5¢
15 728 17.8° 162.9°
16 n.s 128 161.5°
17 228 15 172.9°
1 8.9 18 1m.s°




4.0 SAMPLE EXTRACTION PROCEDURE

The dats storage tapes referred to in Fig. 1-1 and
commented upon in Section 3, can be accessed using the
computer routines contained in Appendix D and
Appendix E. In keeping with the desire for simplicity, the
output produced by these routines is relatively spartan, but
for most initial retrievals quite adequate.

An annotated sample of the sky radiance array
(UHS) for fight C-378, as produced by program READ-
SCAN s illustrated in Fig. 4-1. Similarly, an annotated
sample of the scattering coefficient and related meteoro-
logical profile data for flight C-378, as produced by pro-
gram READPROF, is illustrated in Fig. 4-2.

4.1 Sky & Terrain Radiance Arrays

The following explanatory remarks, directed toward
an initially naive user, are related 10 the sample display of
Fig. 4-1, and are complemented by the format notes in
Fig. 3-1.

A. This introductory table summarizes all of the radiance
array data hat is available for any given flight. The
eniries, defined in file one, record one, of Fig. 3-1,
should coincide on a one-to-one basis with the entries
in Table 1.2. Users should recall that for every line
entry in this introductory table, 4-1A, there will be two
data arrays on the storage tape. One upper hemisphere
array and one simulianecusly measured lower hemi-
sphere array.

B. This two line array identifies the sixly discrete azimuth
angles associaled with the radiance data which follows.
Notice that the array is ordered such that the zero
degrees azimuth is with respect to the solar position,
and thus for this array is equivalent to 146.7 degrees
true, as indicated in the header two lines above.

C. This two line array identifies the cighteen discrete zen-
ith angles associated with the radiance set which fol-
lows. Notice that there are two entries in this array for
each of the eighteen zenith angle increments in the
radiance array; the first being the "AVERAGE" zenith
angle, and the second being the "NOMINAL". Note
that the listed “NOMINAL" values, 87.50, 82.50,
77.50, etc. are always in accordance with the design
specification listed in Table 3.3, but for the reasons
mentioned in Section 3, the true average values will
vary slightly during any given flight.

D. This two line array represents the first of sixty which
contain the actual radiance measurements. Each entry
is identified by its corresponding azimuth and zenith
angle entry in B and C. Thus, since the radiance data
is ordered by increasing azimuth angle, this first group
of eighteen radiance points are all at szimuth zero
degrees. The second group E, are all at azimuth six
degrees, etc. as indicated by the sequence listed in B.

Within each azimuth group, ie. D or E, etc., the
eighteen data points are identified in terms of their
zenith angle by the "AVERAGE" entries shown in
C.
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For example, consider the data point outlined in
group E.

2. The radiance value is 0.5594E+03 W/awml,

b. The azimuth angle relative to the sun for this
data point is 6 degrees, since it i3 in the second
azimuth group as identified in B.

¢. The zenith angle for this data point is 33.95
degrees since it is in the fourth position of the
second row as identifled in C. Note that the
equivalent "NOMINAL" value is 27.5 degrees.

A defauit code, "E+23° will appear as the last four
characters in a radiance value to indicate that the radiome-
ter was offscale, beyond its maximum measureadle radi-
ance.

4.2 Scattering Coeflicient and
Related Meteorological Profiles

The following explanatory remarks, also directed
toward an inilially naive user, are related to the sampie
display of Fig. 4-2, and are complemented by the format
notes in Fig. 3-2,

There are no introductory tables associated with the
profile data listings due to the simplicity of the listing. For
each flight there will be one profile array for each spectral
band in which scattering coefficients were made, as listed
in Table 1.3. The appropriate spectral band is identified in
each array's header information as shown by the notation,
A, in Fig. 4-2.

As illustrated in Fig. 4-2, the profile data is ordered
according to altitude as listed in Ccl 1. For each altitude
presented, there will be an associated valus for each of the
parameters shown in Section F of Fig. 3-2, including the
time at which the measurements were made.

Thus, for example, consider the row of data points
identified by the notation, B.

From Col. 1: the attitude of the measurements was 1500m
AGL.

From Col. II: the measured value of ambient temperature
was 0.7°C.

From Col. 1V: the computed value of relative humidity
was 92%.

From Col. VII: the measured value of scattering
coefficient in filter 2 was 2.6695E-04 m™!, which is reliable
to only three significant figures. i.e. 2.67E-04 m~'.

From Col. VIII: the time at which the measurements were
made was 9 hrs. 59 min. 38 sec. Greenwich Mean Time.

Users should be aware that although the values con-
tsined in these listings are recorded (o five significant
figures, as a formalting convenience, this precision is far
beyond that appiopriale for the transducers involved.
Experimental reliability beyond two or three significant
figures is not to be expected.
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APPENDiX C

FLIGHT PROFILE SUMMARY

AIRBORNE SYSTEM

The data collection sequence for the airborne system
was broken into five standardized elements: (1) preflight
warmup and calibration check, (2) straight and level
sequences, (3) vertical profile sequences, (4) in-flight cali-
bration checks, and (5) post-flight calibration check.

An illustration of the typical flight pattern, which
was used for most flights, is shown in Fig. C-1. In this
stylized pattern, two basic elements, the straight and level
(ST&LV) and the vertical profile (V-PRO), were com-
bined to yield the total mission flight plan. A description
of these two pattern elements and the calibration elements
is detailed in APCRL-72-0255, Duntley eral. (1972a),
modified in AFCRL-TR-75-0457, Duntley et al. (1975b),
and summarized in the following paragraphs.

1. Straight and Level runs (ST&LV), Mode 03 - The
ST&LV runs were primarily 2w scanner runs. The
measurement of upper and lower hemisphere radiance
distributions had top priority. One sky mode scanner
patitemn (192 seconds) plus one sun mode scanner pat-
tern (64 seconds) were run at each altitude with each
of two optical filters.

"Sky Mode" and "Sun Mode” refer to procedural adjust-
ments which were made to enable radiometric meas-
urements of acceptable fidelity in the high gradient
regions of the solar sureole. In “"Sky Mode
configuration, radiometric sensitivity was adjusted to
optimize measurement of sky radiances far removed,
eg >30°, from the solar disc. Conversely, in "Sun
Mode", sensitivity was reduced to enable direct solar
disc and aureole measurements at the expense of the
off-sun regions.

During ST&LV runs the aircraft maintained a fixed
heading, a constant indicated airspeed of 150 knots or
lcss, and a 2.5 degree nose-high flight altitude.

2. Verticsl Profile runs (V-PRO), Mode 07 - The V-PRO
runs were primarily integrating nephelometer and vari-
able path function meter runs. The measurement of
the total scattering coefficient profile had top priority.
Second priority was measurement of the vertical path
function profile. Each V-PRO ascent or descent was
made using a single filter.

During the V-PRO runs the sircraft maintained a fixed
heading, with the sun off the left wingtip, and s flight
attitude not exceeding 4 degrees nose down or §
degrees nose up. An average rate of climb or descent
of 1200 feet/minute was optimum, and sirspeed was
not critical, but remained constant once established.

3. Cross-Calibration Climbs (X-CAL), Mode 08 - The

X-CAL climbs were specifically designed to validate the
performance of the UHS, LHS, and ERT radiomeler

systems. The simultaneous measurement of a com-
mon uniform segment of sky by these thres radiome-
ters had top priority. Two X-CAL climbs were associ-
ated with each standard profile, one preceding the first
ST&LYV run and the second following the last ST&LV
run. Both sky mode and sun mode measurements
were made with the UHS system.

During the 4-minute X-CAL climb the aircraft main-
tained a fixed heading, with the sun in the aft hemi-
sphere, and a S-degree nose-high flight attitude. The
sircraft was flown directly toward the clearest and most
uniform portion of the sky as was practical.

4. Calibration Blocks (A/D CAL), Mode 00, M-CAL,
Mode 01, N-CAL, Mode 09 - The 32-second blocks of
calibration data were inserted periodically throughout
the entire data mission. They were designed to provide
calibration update information to the post-flight com-
puter processing sequences. There are 21 assorted cali-
bration blocks associsted with each standard profile.

During these calibration blocks there were no project-
imposed requirements upon aircraft speed or attitude.

GENERAL FLIGHT PATTERN

In this profile, STELYV data runs were made uging
two different spectral filters at each of four altitudes. The
ascent V-PRO was made using the first of the two fiiters,
and the descent V-.PRO was made using the second. After
the descent V-PRO, the entire sequence was repeated
using a second pair of filters.

The idealized flight profile would result in all ground
tracks falling on a single line running between the Initial
Point (1.P.) and the Tuming Point (T.P.). In practice, the
STALYV clements were actually stacked in a slab of atmo-
sphere approximately 30 miles (45 km) long, 0.5 mile (0.8
km) wide, and 4 miles (6.4 km) high.

Periodically, in response (o specialized data require-
ments or weather conditions, supplementary flight patterns
were added to the mission profile. For exampie, a pattemn
made up of & (2+3) profile, i.e., two spectral filters at
cach of three altitudes was used as was a (2+2) profile,
l.e., two spectral filters at each of two altitudes. Both the
(243) and (242) profiles are generally considered low to
medium altitude profiles, and were normally used on
flights performed under a full overcast ot low to inter-
mediate level cloud decks. Three flights consisted of
V-PRO climb outs, suppiemented with only directional
scattering measurements at the minimum and maximum
altitudes.

At the conclusion of each mission, the radiometric
data which were recorded and stored on magnetic tape
were retumed (o the Visibility Laboratory for computer
reduction and analysis.
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APPENDIX D

CMMKEK KKK KRR KKK KKK AR KKK XK 00K 30K K KK KR KK KK 00K 10K KKk 0K K Rk KK K X

C TITLE:

c READNSCAN. v sees 100, . FORTRAN FROGRAM

00K KK K 0K 00K 20K K KK A K KKK K K KKK 30K KK X0 K0K0K K 308K OR300k KR 00K 0Kk K0k
C FURFOSE

C READL SCANNER TRANSMITTAL TAFE OFf SUN/TERRAIN DRATA

R 2222002233333 2 333002223200 00200303833 302330022222808838
SCANNER SKY/TEKRAIN DATA

TAPE STRUCIURE
(1500 EPIy» 9 TRACKy ASCII?
val.l RECORDS ¢ 240 PYTES) -

p—

-
.
-
-
.

FILL 1 <FILE 1 GIVES SUMMARY OF FL1GHTS)
HECORD 11 (RECUORD 1 IS REFEATEDI ‘KFILES’ TIMES)
KFTLES .. .o v vvveereres s TOTAL NUMHRER OF FILES
IYR i v o seevees e seee . TEAR
HUNTH..................ooHONTH
I['AYQG..nQQ!QQQOQQQ.o. OODAY
MODE . . v v ovvsneornvorsres MODE TDENTIFICATION
TEVENT ., s oo eeorianrsesse oEVENT NUMBRER
IHR0.0poo.totooc-'ooooonoHOUR
MIN. .o ivvisresrreoe-e. MINUTES
ISEC..ooo;oo.oooonoooooooSECON[‘S
ALTopooo.ooobnocubo....o'hLTITUDE (HETERS AGL)
IFILTER oo e vovsrssonesse .FILTER NUMBER
FORMAT(919,F10.,0,13)

[Nl RN aSN ol ol o Re B el

onocaooaaS oo OGN OSSO oo T oo ot an

P 5 v e - -

, KECORD 2

3 TITLE OF DATA. v vseessses FORMAT(BOAL)

d RECOKD 3¢

‘ FLIGHT NUMEER,DATE»FLACE..FORMAT(B0AL)
RECORD 4:

GEOGRAFHIC FOSITION OF TRACK.,...FORMAT(80A1)
RECORD 5

KEFORT REFERENCES.++0vv0¢0 FORMAT(B0AL1)
EOQF
FILE ZIFILE 2 GIVES UPFER HEMISFHERE HEARER ONE»
HEADER 2,AZIMUTH ANGLES, ZENITH ANGLES,
SCANNER DATA (REFEATED FOR LOWER HEMISFHERE)

RECORD 1¢

JHEMIS.: v ivvevees \HEMISFHERE

IYRiseeessooreeee s YEAR

MONTH. oo et 0000 0e . MONTH

IDAY e v v v s e o000 es DAY

IEUENT L B I B AR .EVENT NUHBER :-:':—:‘:.‘

IDENT2000000000000¢UATA ST“RT TIHE (HROHINOSEC)GHT ':‘:’::‘:

ALT o oo esv00s ALTITUDE(METERS ABOVE GROUND LEVEL) DO

IFLTR:eeonaveoeeeee FILTER NUMBEK -gﬁx

ITYPE. v vesveerees o TYPE CODE zdh?
(3=SCAN RATE OF 18 REVOLUTIONS 3 PN

AT 10 SEC/REV)
IAXISOCO'O..QOQOO.AXIS CODE
(2=AZIMUTH RELATIVE TO SUN)

-16-
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APPENDIX D

SUNAZ vovessesseese s SUN AZIMUTH
(ANGLE IN DEGREES TRUE)
SUNZN:veeeveosver e SUN ZENITH
(ANGLE IN DEGREES)
ISTRALIT..vs0evssoSUN ZONE LIGHT CORRECTION
(0=NO,1=YES)
FORMAT(A4,412517+F2.09312+:2F7.1,12)

RECORD 2%

FLIGHT» TRACK NMAME, COUNTRY »IATE... .FORMAT(E1A1)

KRECORD 3!

IAZIMUTHS .. ... . AZIMUTH FROM SUN (460 VALUES)
FORMAT(6014)

RECORD 43

AVERAGE ZENITH ANGLE, NOMINAL ZENITH ANGLE
(18 FAIRS OF VALUES)
FORMAT (35F6.2)

RECORD 5 (REFEAT RECORD 5, 40 TIMES)

SCANNER DATA.evesevesovsss (1B VALUES)
FORMAT(18E11,4)

SO0DOC oA 006G T OO0 000

FEYEAT RECORDS 1 THRU & (OF FILE 2) FOKR SECOND HEMISFHERE

06

—

. EOF

( REFEAT FILE 2 FOR ‘KFILES’ FOR ONE FLIGHT

[y

C REFEAT FILE 1 AND FILE 2 FOR EACH FLIGHT -

C
c
CREKAEXKIERERK XK KKE KKK AK KRR AR KRK R
C PROGRAMMER
c MIRIAM k. OLEINIK
c YISIBILITY LABORATORY
€ SCRIFFS INSTITUTION OF OCEANOGRAPHY
C UNIVERSITY OF CALIFORNIA SAN DIEGO
3233232330803 3833¢8323 2230330302223 0233333303 33233¢33 323821
¥ Xk NOTE kxkk
C TAFE INPUT FUNCTIONS ARE COMFUTER SYSTEMS LDEPEMDENT
c
B2 2333239209008 0033393333333 2333 8333383033322 2322233323¢% %
DIMENSION ZA(18)2ZN(18},IAZIMUTH(60)ITITLE(240),
1 DATA (18)s JERKOR(240)
DATA NFLIGHT/1/

DATA LUW/S/

€
C NFLIGHT = TOTAL FLIGHTS TO READ
C LUW = LOGICAL UNIT FOR OUTPUT FRINTER
C
C LUTAF1 I8 LOGICAL UNIY OF ID RECORDS
c LUTAPE 1S LOBGICAL UNIT OF DATA RECORDS
C

LUTAP1=80

LUTAFPE=60
c LOOF FOR TOTAL FLIGHTS
c

00 4000 IFLIGHT = 1,,NFLIGHY




APPENDIX D

TIRY PRRLAEAY

OFEN FILE FOR ID RECORDS

OO0 o0

. OFEN(UNIT=LUTAP1+RECORDBSIZE=240,TYFE="0LD")

READ IDENTIFICATION RECORD (1)

-‘l-
aonn

< IFILE = 1
e 100 FORMAT(9IS,F10.0,15)
- 200 CONTINUE
i READ(LUTAP1+100+ERR=320)KFILES» IYR»MONTH) IDAY»HODE»
. 1 IEVENT,IHR/MIN,ISEC/ALT/IFILTER
IFILE = IFILE + 1§
WRITE(LUW,300)KFILESsIYRyMONTH» IDAY»MODE IEVENT ) IHR)
1 MIN,ISEC,ALT,IFILTER
300 FORMAT(1X+915:F10.0,15)

H GO TO 340

. C

v c ERROR IN READy READ IN ALFHA ANDI PRINT
- c

- 320 WRITE(LUW»7010)

o BACKSPACE LUTAP1

: READ(LUTAP11970) (JERROR(JA) » JA=1940)
WRITECLUM»S5S50) ( JERROR(JA) » JA=1,60)

N C
. c TEST IF END OF ID RECORD (1) READ
ol C
O 340 IF(IFILE.GT.KFILES)GO TO 400
ii c GO READ NEXT ID RECORD
- GO T0 200
400 CONTINUE
c
c READ IDENTIFICATION RECORD (2)
e Cc
|| DO 600 IHEAD = 1,4
" READ(LUTAP1,500) (ITITLE{JA) »JA=1+80)
P 500 FORMAT(2404A1)
b 550 FORMAT(3(1X+80A1/))
. 400 WRITE(LUW»SSO) (ITITLE(JA)1JA=1,80)
c
~ c LOOP FOR TOTAL FILES THIS FLIGHT
c
DO 3000 IFILE = 1+ KFILES
c
c OFEN FILE FOR DATA RECORDS
c

OPEN(UNIT=LUTAFE»RECORDSIZE=240,»TYPE="0LD")
LOOP FOR 2 HEMISPHERES (UPPER AND LOWER)
DO 2000 IHEMIS = 12

READ SCANNER HEADER (1)

c
c
C
c
c
c




. e e e
K et Ty T
. -_a e

OO0

~

o0

[ ]

700

740

800

84c

€45

890

900

910

APPENDIX D

READ(LUTAPE»700+sERR=740) JHEKIS»IYR)MONTH» IDAY» IEVENT»
IDENT2,ALT ) IFLTRYITYPE» IAXIS»SUNAZ»SUNZN, ISTRALIT
FORMAT(1X»A3+4129172yF72,0+312,2F7.1,12)
WRITECLUWY?30)JHEMIS,IYRYMONTH,»IDAY, IEVENT»IDENT2,
ALT»IFLTR,ITYPE» IAXIS)»SUNAZy»SUNZN»ISTRALIT

G0 TO 730

ERRUR IN TAFE READ» REAIl IN ALPHA AND PRINT

WRITEC(LUWY»?010)
BACKSPACE LUTAPE

READ(LUTAFE,270) {JERROR(JA)I» JA=1931)
WRITE(LUW:SS50) (JERROR(JA) »JA=1+51)

REAL SCANMER HEADER (2)

REAINCLUTAFRE s SOOX (ITITLE(JA) 1 JA=1+81)
WRTITEC(LUW,SOO) (ITITLE(JA) »JA=1181)

AZIMUTHS

READ(LUTAFEsBOO0»ERR=845) (IAZIMUTH(JA) » JA=1+60)
FORMAT(6014)

WRITE(LUW»BA0) (IAZIMUTH(JA) 1 JA=1160)

FORMAT (2(3014/))

G0 70 850

ERROR IN TAPE INFUTs» READ IN ALPHA AND PRINT

WRITE(LUW,?010)

BACKSFACE LUTAFE

KEADCLUTAFE»970) (JERROR(JA) » JA=119240)
WRITE(LUW,S550) (JERRNDR(JA) yJA=1/r240)

ZENITHS

READ(LUTAFE»BSS»ERR=8B65) (ZA(JA) yZIN(JA) 1 JA=1118)
FORMAT(34F 6.2

WRITE(LUWIBLO) (ZA(JA) s ZN(JA) s JA=1,18)
FORMAT(2(18F2.2/))

GO T0 890

WRITE(LUW,7010)

BACKSFACE LUTAPE

READCLUTAFE»270) (JERROR(JA) »y JA=1,216)

WRITE(LUW,SS0Y (JERROR(JAY » JA=15218)
CONTINUE

LOOP FOR SCANNER DATA

DO 1000 IDATA = 1,60
READ(LUTAPE+900,ERR=960) (DATACJA) » JA=1+18)
FORMAT(18E11.4)
WRITE(LUWYP10)(DATACJA)»JA=1,18)
FORMAT(2(1X,9E11.,4/))

GO 70 1000




’ APPENDIX D

y C
os c ERROR IN TAPE READ: READ' IN ALPHA AND PRINT
v c

940 WRITE(LUW»?7010)

BACKSPACE LUTAPE

READ(LUTAFEs970) ( JERROR(JAY» JA=1+198)
970 FORMAT (240A1)

WRITE(LUW»S50) (JERROR(JA) » JA=1,198)

C1000 CONTINUE

g GO READ LOWER HEWISPHERE

C2000 CONTINUE

E CLOSE AND SAVE DATA FILE

€ CLOSE(UMIT=LUTAFEsDISPOSE='SAVE’)

LUTAPE=LUTAFE +1

g 60 READ NEXT FIILE THIS FLIGHT

c3000 CONTINUE

g CLOSE AND SAVE HEADER RECORDS

‘ CLOSE(UNIT=LUTAP1,DISPOSE="SAVE’)
LUTAPL=LUTAPL+1}

g 60 READ NEXT FLIGHT

c

4000 CONTINUE

r
c ERROR BRANCH MESSAGE
c

7010 FORMAT(1Xs ‘ xx%x%x ERRORK IN TAPE READ? READ IN ALPHA AND PRINT ‘)
9000 CONTINUE
END




APPENDIX E

Ctltitll!ltlltltttttttttltit!ttttttlttttlt!tltllltl

c TITLE
c READPROF .FOR
l 333333333332 23 3834383338333 3333333 33333383333133333
c PURPOSE
C READ SCATTERING COEFFICIENT AND RELATED
g c METEOROLOGICAL DATA
: c (TRANSMITTAL TAPE DATA)

B 3322320088200 008 0333322300223 3332333232333222822%
SCATTERING COEFFICIENT AND RELATED
METEOROLOGICAL DATA

TAPE STRUCTURE!

(1600 BPI» 9 TRACK» ASCID)
(ALL RECORDS=80 BYTES)

FILE 1:

RECORD 1
TITLE. 8 8 0.0 060 0600 0000000060408 000 FOR"AT(BOAI)

RECORD 21
FLIGHY NUMBERs TRACK ID» DAYE....FORKRAT(80AL1)

RECORD 3¢
IYE“ROOQCO‘OO0.00.Q.QOOOOlQOOQOQOQOOYEAR
HONTHC LR K I B I A N BN BN IR N 2N B BN Y BN I BN BN B BN B BN N BN N AN BN O"ONT"
IDAY.'Q'Q’Q"QO’O'OOQOQQOOQ.OOCOOOOODAY
"ODEODOOO0000000.00'...0...00OOOOOQOHODE ID
IEvENT L2 I I N I A I B BN S B K DK B B B B O B B I B BN BN B N BN .EUENT NU"BER
tHOUR...Q.."."'"."OOOOOOOOOQOOOOHOUR
"IN"QQOO.Q0.0..0000...000000...'.'.HINUTES
ISECOOQOODIO’OI'.0'QQQOOOOOOOOOOOOOOSECONDS
IFLTROO..00..00.0..000.00.000QOOOFILTER NUHBER
NDAT . ceooesosseeses TOTAL NUMBER OF DATA RECORDS
IHIPURGE.¢v+s . .HIGH ALTITUDE PURGE CORRECTION

(0=ND,1=YES)

FORMAT(12135)

RECOKD 4!
GEOGRAFHIC POSITION. . esoeeveesrees FORMAT (80A1)
RECORD 5!
REFERENCE NUMBERS..cocvvvarerereee oFORMAT (80AL1)
RECORD 63 (REPEAT RECORD & FOR ‘'NDAT’ RECORDS)
IALTO000OOQOOOOOOOOOOI“LtlTUDE I“ "ETERS (AGL)
TEMP .o vovessveessseee o TEMPERATURE IN DEGREES C
DEWTEMP v eoveoceesso o s HEWPOINT/FROSTPOINT IN
DEGREES C
RHeovorsensvossnnares o RELATIVE HUMIDITY(PERCENT)
PRESSQ'OOOO LR I A S B B A} OOPRESBURE IN HILLIBARB
DENS'QO' OOOOO!OOOOOOOODENSITY IN KILOBRAHB PER
CUBIC METERS
SCAT veverevereneae e s SCATTERING COEFFICIENT IN
INVERSE METERS
ITIHEQ00000000000000.0TIHE (HRDHINOBECO)
GREENWICH MEAN TIME (OMT)

nnnnnnnnnnnnnr:nnonnnnnnnnnnnnnonnnnnnnonnnnnnn

..................
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c FORMAT(1I5,6E11.4+17)
c
c REPEAY FILE t FOR ALL FILTERS
c EOF
(2233333223288 2333223233333 333383028833 33¢33233338833¢3388¢
C PROGRAMMER
c MIRIAM K. OLEINIK
c VISIBILITY LABORATORY
c SCRIFPS INSTITUTION OF OCEANOGRAPHY
c UNIVERSITY OF CALIFORNIA SAN DIEGO
(233233222382 33328 33322233223 333 2333883883333 3382 8833338233
C XE%k% NOTE x%%%
c TAPE INPUT FUNCTIONS ARE COMPUTER SYSTENS DEPENDENT
CRIEXXERRXNRAUXUKIBKAEAAERIAXAERA AR XXX RREREEAREAEEE R KRR KXY
c

DIMENSION DATA(S)»ITITLE(BO)
DIMENSION IPOS(80),IREF(80)
DATA LUW/&/

LUW = LOGICAL UNIT FOR PRINTER

LUTAPE = LOGICAL UNIT FOR INPUT FROM TAPE
LUTAPE = &0

40 FORKMAT(BOA1)
OPEN INPUT DISK FILE

OPEN(UNIT=LUTAPERECORDSIZE=80+: TYPE='0OLD‘)

LOOP FOR ALL FILTERS

60 CONTINUE
READ PROFILE DATA

noOoOoO0 OO0 o0 O 000

INPUT TAPE HEADER INFORMATION

READ(LUTAPE»40,END=3000) (ITITLE(JA) » JA=1+80)
WRITE(LUW,40) (ITITLE(JA)»JA=1+80)
READ(LUTAPE+40sEND=3000) (ITITLE(JA) » JA=1,80)
WRITE(LUW,40) (ITITLE(JA) s JAEL,80)
READ(LUTAPE+100/END=3000)IYEARMONTHs IDAY »MODE » IEVENT
1 IHOURYMIN,ISEC+IFLTR/NDAT,»IHIPURGCE

100 FORMAT(1113)
WRITE(LUW,100)IYEARYMONTH,» IDAY»MODE » IEVENT
1 IHOUR/MIN,ISEC,IFLTR/NDAT,IHIPURGCE
READ(LUTAFE»40,END=3000) (IPOS(JA) 1 JA=1,80)
READ(LUTAPE,40/END=3000) (IREF(JA)»JA®1,80)
WRITE(LUW:40)(IPOS(JA)»JA=1+80)
WRITE(LUW,40) (IREF(JA)»JA=1+80)
DO 2000 IDATA = 1+NDAT
READ(LUTAPE s 400)END=3000)IALT» (DATACJA) vy JA=116) 2 ITINE
WRITE(LUW/IA00)IALT (DATA(JA) 1 JA=1+6)+s1TINE

400 FORMAT(IX»IAv1PSELL1.4+17)
2000 CONTINUE
c

-22.
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APPENDIX E

READ(LUTAFPE»400+/END=3000)IALT» (DATACJA) » JA=196)» ITIME
WRITE(LUWs400)IALT» (BATA(JAY 1 JA=1+46) s ITINE

A00 FORMAT(1X214,1P6ELL1.4+17)
2000 CONTINUE

C
C G0 FOR NEXT FILTER
c
60 YO 40
3000 CONTINUE
WRITE(LUW, 4000)
4000 FORMAT(1Xs’ END OF FILE ")
c
€ CLOSE INPUT FILE
>
CLOSE(UNIT = LUTAPEs»DISPOSE='SAVE’)
END
s
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VISIBILITY LABORATORY CONTRACTS
AND RELATED PUBLICATIONS

Previcous Related Contracts:
F19628-81-K-0023, F19628-78-C-0200

PUBLICATIONS:
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