NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED FROM
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT
CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED
IN THE INTEREST OF MAKING AVAILABLE AS MUCH
INFORMATION AS POSSIBLE



T T B i — e

il
/
‘o
0 - 8.1
| sg-Lo-0040R, § ~ L 0.28.%
AARISTARS & s
g Jn g g we0 LELZEL
““Made available under NASA sponsorship A J?'nt Program for
in the interest of early and wide dis- Agriculture and
semanityn of Earth Resources Survey esources Inventor
Rrection intormation and without liability g SO Th h Y
for any use snade thersof.” urveys lnroug

Aerospace
Remote Sensing

o i N
Supporting Research A

COMPOSITION AND ASSEMBLY OF A SPECTRAL DATA BASE
FOR CORN AND SOYBEAN MULTICROP SEGMENTS

M. H. Trehchard, M. L. Sestak, and M. C. Kinsler

(EB0-10281) COMPOSITION AND A

. iTY SSEMBLY OF
SPECTRAL DA?A BASE FOR CORN AND SOYBEAN !
M'UL'I'IC‘ROP SEGMENTS (Lockheed fngineering and
Management) 338 p HC AI5/MF AQ1 CSCL ?0::

HaU~298 24

Mnaclas
G3/863 00231

LOCKHEED ENGINEERING AND MANAGEMENT SERVICES COMPANY, INC.
1830 NASA Road 1, Houston, Texas 77058



-3

S T e SRR T T e S

w

2. Government Accession Mo,

1, Report No.
JSC-137733 “R-L0-00407

3, Recipient’s Catalog No.

4. Title and Subtitie

Composition and Assembly of a Spectral Data Base for Corn and
Soybean Multicrop Segments

5. Report Date
June 1980

6, Performing Organization Code
SF3

7. Author(s)

M. H, Trenchard, M. L. Sestak, and M. C. Kinsler
Lockheed Engineering and Management Services Company, Inc.

8. Performing Organization Report No.
LEMSC0-1425Q

9, Performing Organization Name and Address

lLockheed Engineering and Management Services Company, Inc.
1830 nASA Road 1

Hoirston, Texas 77058

10, Work Unit No,

11. Contract or Grant No,
NAS 9-15800

12. Sponsoring Agency Name and Address

National Aeronautics and Space Administration

Lyndon B, Johnson Space Center

Houston, Texas 77088 (J. D. Erickson, Technical Monitor)

13, Type of Report and Period Covered
Technical Report

14 Sponsorini; Agancy Code

15, .Suppiementary Notes

16, Abstract

all components of the data base.

An extensive data set has been assembled which consolidates the Landsat spectral data and
ground-truth observation data for 63 corn and soybean segments collecfed during the 1978
crop year. These data will support development of crop calendar and yield models for the
Agriculture and Resources Inventory Surveys Through Aerdspace Remote Sensing program. This
data base is available to users of the Purdue University remote-terminal data-communications
facility at the Lyndon B. Johnson Space Center, which provides a direct link to the [BM 3031
computer located at the Laboratory for Applications of Remote Sensing. Details of the data
sources and the manner in which they were assembled are accompanied by a documentation of

17, Key Words (Suggested by Author(s))
Landsat data

Ground truth

Multicrop

Crop model

18, Distribution Statement

19, Security Classif. {of this report) 20, Security Ciassif, (of this page)

Unclassified Unclassified

21, No, of Pages 22, Price’
337




SR-L0-00407
JSC-13773

TECHNICAL REPORT

COMPOSITION AND ASSEMBLY OF A SPECTRAL DATA BASE
FOR CORN AND SOYBEAN MULTTCROP SEGMENTS

Job Order 73-312

This report describes Vegetation/Soils/Field Research activities
of the Supporting Research project of the AgRISTARS program.

| PREPARED BY
M. H. Trenchard, M. L. Sestak, and M. C. Kinsler

APPROVED B

GM
D. E. Phinney, Supervisor(ﬁ‘
Agricultural Technology Secti

/) f// / AAA/WWWA/k

h Wainwright, Manager
Development and Evaluation Department

-

LOCKHEED ENGINEERING AND MANAGEMENT SERVICES COMPANY, INC.
Under Contract NAS 9-15800
For

o Earth Observations Division
| Space and Life Sciences Directorate

t NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
| LYNDON B. JOHNSON SPACE CENTER
| HOUSTON, TEXAS

June 1980 '

LEMSCO-14250




y v

CONTENTS

Section

T. INTRODUCTION. . . . . . v v v v v v e o e e e e ey e,
2. COMPILATION PROCEDURE . ., . . . . Ve e e e e e e e

Appendix

A. SPECTRAL DATA . . . . . . . . . .. b e e e e e e
B. GROUND-TRUTH PERIODIC OBSERVATION DATA. . . . . . . . ..
C. FLAGS . . . . & v v v i e e e e e s e e e e e

TABLES

Table

2-1  CORN AND SOYBEAN MULTICROP SEGMENTS. . . . . . . . ..

2-2  DETAILS OF LANDSAT ACQUISITIONS BY SEGMENT AND

ACQUISITION DATES. . . v v v v v v v v v v v v v e
2-3  FORMAT OF SPECTRAL DATA BASE COMPONENT . . . . . . . .

2-4  FORMAT OF GROUND-TRUTH PERIODIC OBSERVATION

DATA BASE COMPONENT. . . » . . . v v . v v o v v o ..
2-5  FORMAT OF FLAGS DATA BASE COMPONENT. . . . . . . . ..
2-6  DATA BASE COMPONENTS ON LARS TAPE 5147 . . . . . . . .

N

PREGELING BASE SLANK NOT FILMED

Page
1-1

Page
2-3

2-16
2-17
2-18

e



r———————r T

1. INTRODUCTION

During 1979, three data bases were assembled to faciiitate development of
hybrid spectral-meteorological crop calendar and yield models for the
Agriculture and Resources Inventory Surveys Through Aerospace Remote Sensing
(AGRISTARS) program. These data bases consist of Landsat spectral data and
ground-truth observation data for (1) the Large Area Crop Inventory Experiment
(LACIE) intensive test site segments, (2) the 1978 Transition Project spring
wheat blind-site segments, and (3) the 1978 corn and soybean multicrop ground-
truth segments. |

In this document, the composition and assembly of Landsat spectral data and
ground-truth observation data for 63 corn and soybean multicrop segments into
a single data base are described. This data base is available to users of
the Purdue University remote-terminal data-communication facility at the
Lyndon B. Johnson Space Center (JSC). A direct link to the IBM 3031 computer
located at the Laboratory for Applications of Remote Sensing (LARS) is pro-
vided by this system.
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2. COMPILATION PROCEDURE

Of the original 193 corn and soybean segments, the 63 retained for the data
base met the following criteria:

1. Existence of carn and/or soybean fields on which observations were made
at 18-day intervals

2. Availability of ground-truth observation data acquired at 18-day intervals

3. Availability of observation field delineations from the LACIE Accuracy
Assessment Cartographic Processing System

4. Completeness of the Landsat acquisition history

A list of the qualifying segments appears in table 2-71.

The field delineations for each segment were coded, punched on cards, and
transmitted to the LARS computer for temporary disk storage.

Landsat image unload tapes containing the spectral data were created at JSC
and transmitted to LARS tapes. Details of the Landsat acquisitions, 1isted
by segment number and acquisition dates, appear in table 2-2.

Software was developed to create the four-channel spectral data base. This
software utilizes the observation field delineation data and the image tape
to compute the four-channel spectral means and standard deviations for each
field of every segment selected. The format for these data appears in
table 2-3.

The corresponding ground-truth periodic observation data were extracted from

a tape compiled by accuracy assessment personnel. These data include crop
type, stage, plant height, and percentage of ground cover, as well as ancillary
information on cropping practices and final yield estimates. The format

for these data appears in table 2-4.

A flagging system was developed to warn users of potential data problems.
Each Landsat acquisition was quality checked and flagged accordingly for

y
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clouds and/or shadows, haze, delineation errors, narrow fields, misregistration,
missing imagery, acquisition mislocation, and anomalous areas in the field.

This was accomplished by visual screening of the production film converter (PFC)
product 1 (i.e., the false-color infrared image). The flag codes and format of
these data appear in table 2-5. It is the user's responsibility to ascertain
whether or not the flagged problem will affect the intended use of the spectral
data.

The three components of the data base (i.e., spectral data, ground-truth peri-
odic observation data, and flags) are assembled respectively on files 4, 5, and
6 of LARS tape £147. The format of these tape files is described in table 2-6.
Computer listings of these three files appear in appendixes A, B, and C,
respectively.

el




TABLE 2-1.— CORN AND SOYBEAN MULTICROP SEGMENTS

rraraem
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Number of fields

Segment (cob3§;f122ate) aggggggt?gns Corn | Soybeans | Total
107 Boone, I11. 9 6 6 12
127 Montgomery, Ind. 14 10 10 20
133 Whitley, Ind. 8 10 7 17
135 Chickasaw, Iowa 8 7 7 14
147 Madison, Iowa 16 10 10 20
144 Wapello, Iowa 16 9 9 18
146 Ballard, Ky. 6 4 6 10
153 Crittenden, Ky. 15 10 10 20
174 Morehouse, La. 7 0 10 10
178 Ingham, Mich. 4 9 9 18
180 Kent, Mich. 14 9 ] 10
183 Freeborn, Minn, 8 10 10 20
184 | Goodhue, Minn. 13 9 9 18
185 Traverse, Minn, 20 8 8 16
190 Hinds, Miss. 11 4 10 14
194 Noxubee, Miss. 12 1 10 11
195 Pontotoc, Miss. 15 10 10 20
198 Tunica, Miss. 15 0 10 10
200 Yazoo, Miss. M 0 9 9
202 Atchison, Mo. 11 10 10 20
205 Clark, Mo. 16 10 10 20
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TABLE 2-1.- Continued,

Seent | (coimty age) | alimeerof | _Loer of Helds

Corn | Soybeans | Total
209 Gentry, Mo. 14 8 9 17
21 Grundy, Mo. 13 6 10 16
215 Lincoln, Mo. 14 10 10 20
216 Mercer, Mo. 12 10 10 20
221 Antelope, Nebr. 13 9 0 9
222 Dawsen, Nebr, 16 9 0 9
241 Deuel, S. Dak. 17 9 6 15
246 Dane, Wis. 3 10 7 17
800 | Clinton, Iowa 12 9 10 19
804 Marshall, Iowa 10 9 10 19
807 Henry, 1171, 9 10 9 19
809 Ogle, I171. 14 10 10 20
812 Bolivar, Miss, 14 0 10 10
824 Iroquois, I11. 12 10 10 20
828 Kankakee, I11. 14 10 10 20
832 Adams, Ind. 9 10 S 19
837 Benton, Ind. 13 9 8 17
840 Delaware, Ind. 15 9 8 17
842 Henry, Ind. 9 10 10 20
843 Henry, Ind. 16 9 10 19
844 Jasper, Ind. 16 2 2 4




TABLE 2-1.- Concluded.

o

st | o ) | eeSs oo T T

orn | Soybeans | Total
848 Madison, Ind. 16 10 5 15
851 Newton, Ind. R 10 10 20
852 Randoliph, Ind. 11 8 8 16
853 Randolph, Ind. 11 8 10 18
854 Tippecanoe, Ind. 17 10 10 20
856 Warren, Ind. 16 6 9 15
860 Wells, Ind. 16 7 7 14
864 Crawford, Iowa 14 8 9 17
865 Crawford, Jowa 12 8 8 16
867 Emmet, Iowa 16 8 10 18
870 Hancock, Iowa 6 6 5 11
874 Humboldt, Iowa 6 10 10 20
877 | Ida, lowa 9 10 10 20
878 Kossuth, Iowa 7 10 10 20
880 Monona, lowa 12 10 10 20
881 Monona, Iowa 11 10 10 20
882 Palo Alto, Iowa 16 10 10 20
883 Palo Alto, Iowa 14 8 7 15
886 Pottawattamie, Iowa 16 10 7 17
890 Sac, Iowa 13 10 9 19
893 Webster, Iowa ¢ 9 10 19




TABLE 2-2.— DETAILS OF LANDSAT ACQUISITIONS BY SEGMENT AND ACQUISITION DATES

Acquisition

Acquisition

Langdsat | Sun angle, Landsat | Sun angle,
Sagment date numoer deg Segment date number deg
107 8091 2 40 41 8274 2 37
8208 2 55 8292 2 3]
8217 2 50 8293 2 3
8226 3 52 aan2 3 30
8235 2 47 £511 2 26
8244 3 47
8262 3 42 144 8093 2 41
827 2 38 8102 3 48
8307 2 27 8103 3 48
8130 2 52
127 8089 2 40 8165 2 56
8107 2 46 8183 2 55
8152 3 59 8219 2 50
8161 2 56 8220 2 50
8197 2 54 8238 2 46
3207 3 56 8246 3 48
8215 2 5 8264 3 43
a242 3 48 8274 2 37
8252 2 44 8292 2 3
8263 2 38 8300 3 k3l
8306 2 28 8318 3 25
8314 3 , 48 8355 3 19
3333 3 23
8350 3 21 146 8180 2 55
| 8198 2 54
133 8107 2 46 8207 3 57
8152 3 59 8234 2 49
8197 2 53 8270 2 40
8233 2 47 8306 2 n
8251 2 43
8260 3 43 153 8089 2 4
8269 2 38 8152 3 60
8314 3 26 8180 2 55
8197 2 54
135 8130 2 51 8207 3 57
v 8166 2 55 8233 2 49
8229 3 50 8251 2 45
8247 3 46 8260 3 46
8265 3 4] 8269 2 41
8274 2 36 8297 3 35
8283 3 35 8308 2 30
8292 2 30 | 8315 3 30
8332 3 26
141 8086 3 42 8351 3 23
8103 3 43 8359 2 2}
8130 2 52
8166 2 55 174 8091 2 44
8167 2 55 8181 2 55
8212 3 55 8199 2 54
8220 2 50 8235 2 50
8221 2 50 8280 3 43
8256 2 42 8289 2 38
8265 3 4] 8307 2 33
8286 3 41
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TABLE 2-2.- Continued,

IR TR TR A

" Acquisition | Landsat | Sun angle, " Acquisition | Landsat { Sun angle,

Seg: ciny date number deg Segment date number deg
178 8142 2 53 185 8214 3 52
8232 2 47 8215 3 52
8250 2 43 8223 2 48
8304 2 27 8224 2 48
8232 3 48
180 8107 2 45 8241 2 44
8116 3 51 8250 3 43
8117 3 52 8269 3 37
8180 2 55 8287 3 |
8197 2 53 8296 2 27
8198 2 53 8350 2 15

8215 2 50
8225 3 51 190 8117 3 56
8233 2 47 8135 3 59
8234 2 47 8207 3 57
8243 3 47 8216 2 52
8269 2 37 8234 2 50
8305 2 26 8243 3 52
8306 2 26 8279 3 44
8297 3 39
183 8104 3 47 8306 2 34
8131 2 51 8351 3 7
8212 3 53 8360 2 24

8221 2 49 '

Bibu 3 40 194 8089 2 43
8295 2 29 8116 3 55
8302 3 28 8125 2 53
8311 2 24 B143 2 55
8215 2 52
184 8104 3 47 8233 2 50
130 2 51 8251 2 47
4131 2 57 8260 3 48
8§57 3 58 8296 3 38
8'20 2 49 8305 2 33
821 2 49 8323 2 29
8229 3 50 8359 2 24

8247 3 45
8265 3 40 195 8089 2 42
8266 3 39 8126 2 53
8274 2 35 8143 2 55
8302 3 28 8197 2 54
8320 3 23 8207 3 57
8215 2 52
185 8089 3 40 8233 2 50
8098 2 4 8234 2 49
8106 3 47 8251 2 46
8133 2 5] 8260 3 47
8134 2 51 8269 2 42
8143 3 56 8305 2 32
8169 2 54 8306 2 32
8197 3 55 8314 3 32
8205 2 51 8359 2 23
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TABLE 2-2.— Continued,

Acquisition

Acquisition | Langsat | Sun angle, Landsat | Sun angle,
Segment date number deg Segment date nunber deg
198 8091 2 43 205 8246 3 48
8099 3 50 8272 2 38
8126 2 53 8282 3 37
8135 3 59 8290 2 33
8180 2 55 8308 2 28
8199 2 54 8318 3 27
8207 3 57
8235 2 49 209 8086 3 43
8262 3 47 8130 2 52
8279 3 42 8167 2 56
8289 2 37 8185 2 55
8297 3 37 8212 3 55
8307 2 32 8229 2 50
8351 3 25 8221 2 50
8361 2 23 8238 2 47
8247 3 47
200 8135 3 59 8266 3 42
8207 3 87 8274 2 38
8216 2 52 8292 2 2
8234 2 50 8293 2 32
8243 3 52 8301 3 K}
8279 3 43
8297 3 33 21 8103 3 49
8306 2 33 8130 2 52
8324 2 29 8166 2 56
8357 3 26 8184 2 RE
B360 2 24 8202 2 53
3220 2 50
202 8086 3 43 8238 2 47
8167 2 56 8247 3 47
8212 3 58 8265 3 42
8221 2 50 8274 2 38
8266 3 42 8292 2 32
8275 2 37 8301 3 3
8284 3 37 3355 3 20
8293 2 32
8302 3 3 218 810 3 49
8311 2 27 8155 3 60
8347 2 20 8164 2 56
8182 2 55
205 8093 , 2 42 8209 3 56
8101 3 43 8218 2 51
ARy 3 57 8236 2 48
8138 3 57 8254 2 44
8155 3 59 8263 3 44
8156 3 59 8272 2 39
8164 2 56 8281 3 38
8209 3 56 8290 2 34
8218 2 51 8308 2 29
8219 2 51 8335 3 24
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TABLE 2-2.— Continued,

Acquisition | Landsat | Sun angle, Acquisition | Landsat | Sun angls,
Segment date number deg Segment date number degg
216 8103 3 49 241 8187 2 54
8130 2 52 8196 3 56
8184 2 55 8205 2 52
8202 2 53 8224 2 48
8220 2 50 8232 3 49
8238 2 47 8233 3 49
8247 3 47 8241 2 44
8265 3 42 8268 3 39
8274 2 38 8269 3 38
8292 2 32 8296 2 28
8301 3 N 8308 3 26
8355 3 20 8349 2 16
8164 2 55
221 8089 3 43 8218 2 50
8125 3 54 8254 2 42
8134 2 52
8188 2 54 800 8101 3 47
8206 2 52 8138 3 57
8215 3 53 8164 2 55
8224 2 49 8218 2 50
8233 3 50 8219 2 50
8242 2 45 8246 3 47
8251 3 46 8272 2 37
8269 3 39 8281 3 36
8296 2 30 8290 2 32
8323 3 23 8300 3 31
8308 2 26
222 8080 2 37 8309 2 26
8089 3 44
8090 3 44 804 8103 3 48
8135 2 53 8130 2 52
817 2 55 8166 2 55
8198 3 57 8220 2 50
8206 2 52 8229 3 51
3224 2 50 8247 3 47
8234 3 51 8265 3 41
8243 2 45 8274 2 37
8251 3 46 8292 2 3
8252 3 46 8319 3 25
8270 3 40
8278 2 36 807 8101 3 47
8288 3 34 8137 3 57
8296 2 k| 8164 2 55
8218 2 50
241 8106 3 47 8272 2 37
8133 2 52 8281 3 36
8134 2 52 8290 2 32
8142 3 56 8299 3 k]|
8169 2 55 8308 2 26
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TABLE 2-2.— Continued.

Acquisition | Landsat | Sun angle, Acquisition | Landsat | Sun angle,
Segment date number deg Segment date number deg
809 8101 K 47 828 8216 2 51
8163 2 55 8226 3 52
8164 2 55 8234 2 47
8209 2 55 8243 3 48
8218 2 50 8252 2 43
8244 2 - 47 8262 3 42
8254 2 42 8271 2 38
8262 3 42 8361 2 18
8271 2 38
8272 2 37 832 8088 2 40
8281 2 36 8097 3 47
8289 2 32 8151 3 59
8290 2 32 8160 2 56
8307 2 27 8178 2 55
8232 2 48
812 8091 2 43 8268 2 39
8181 2 58 8304 2 29
8199 2 54 8313 3 28
8207 3 57
8226 3 55 837 8089 2 40
8235 2 49 8107 2 -
8243 3 52 8180 2 b
8279 3 43 8198 2 54
8280 3 42 8207 3 56
8289 2 37 8216 2 51
8307 2 33 8225 3 53
8316 3 31 8234 2 48
8360 2 24 8243 3 48
8361 2 23 8251 2 44
8252 2 44
824 8091 2 40 8270 2 39
8163 2 55 8306 2 28
8217 2 50
8235 2 47 840 8088 2 40
8243 3 48 8097 3 47
8244 3 48 8151 3 59
8271 2 38 8160 2 56
8297 3 33 8178 2 55
8306 2 28 8197 2 54
83u7 2 27 8233 2 48
8334 3 22 8250 2 44
8343 2 19 8251 2 44
8268 2 39
828 8091 2 40 8269 2 39
8126 2 51 8304 2 29
8163 2 55 8305 2 28
8180 2 55 8313 3 28
8198 2 53 8349 3 21
8207 3 55
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TABLE 2~2.— Continued,

Acquisition | Landsat | Sun angle, Acquisition | Landsat | Sun angle,
Segment date number deg Segment, date number deg
842 8097 3 47 848 8152 3 59
8160 2 56 8160 2 56
8178 2 58 3161 2 56
8232 2 48 8178 2 55
8250 2 44 8197 2 54
8268 2 39 8232 2 48
8304 2 29 8233 4 48
8313 3 28 8251 2 44
8349 3 21 8269 2 39
8304 2 29
843 8088 2 40 8308 2 28
8097 3 47 8314 3 28
8151 3 59
8152 3 59 853 8126 2 51
8160 2 56 8180 2 56
8178 2 55 8198 2 54
8197 2 54 8207 3 56
8232 2 48 8216 2 51
8233 2 48 8225 3 53
8251 2 44 8234 2 48
8268 2 39 8243 3 48
8269 2 39 8252 2 44
8304 2 29 8270 2 39
8305 2 28 8306 2 28
8313 3 28
8349 3 21 852 8088 2 40
8097 3 47
844 8089 2 40 8151 3 59
8107 2 46 8160 2 56
8n7z 3 53 8178 2 55
8126 2 51 8232 2 48
8161 2 56 8250 2 44
8180 2 55 8268 2 39
8197 2 54 8304 2 29
8198 2 53 8313 3 28
8215 2 51 8349 3 k|
8233 2 48
8243 3 48 853 8088 2 40
8251 2 44 8097 3 47
8270 2 38 8151 3 59
8297 3 K} 8160 2 56
8314 3 28 8178 2 55
8357 3 20 8232 2 48
8250 2 44
848 8089 2 40 8268 2 39
8097 3 47 8304 2 29
8107 2 46 8313 3 28
8116 3 53 VL 8349 3 21

2
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TABLE 2-2.— Continued.

Acquisition | Landsat | Sun angle, Acquisition | Landsat | Sun angle,
Segment date number deg Segment date number deg
854 8089 2 40 264 8087 3 42
8107 2 46 ! 8096 2 42
8152 3 59 i 8141 3 57
8161 2 56 i 8150 2 55
8197 2 54 8159 3 59
8207 3 56 8186 2 54
8216 2 51 8222 2 50
8233 2 48 8231 3 51
8234 2 48 8249 3 46
8243 3 48 8258 2 41
8231 2 44 8267 3 4
8252 2 44 8294 2 3
8269 2 39 8303 3 30
8270 2 39 8312 2 25
8306 2 28
8351 3 21 865 8087 3 42
8359 2 19 8096 2 42
8131 2 52
856 8089 2 40 8141 3 57
8107 2 48 8150 2 55
8152 3 59 8159 3 59
8161 2 56 8168 2 55
8180 2 55 8186 2 54
8198 2 54 8231 3 51
8207 3 56 8249 3 46
8215 2 51 8267 3 4
8234 2 48 8294 2 K]
8243 3 48
8251 2 44 867 8078 2 35
8269 2 39 8105 3 43
8270 2 39 8131 2 52
8305 2 28 8141 3 57
8306 2 8 8150 2 54
8351 3 21 8213 3 54
8221 2 49
860 8088 2 40 8222 2 49
8097 3 47 8231 3 50
8107 2 46 8258 2 40
8116 3 53 8266 3 40
8151 3 59 8267 3 40
8152 3 59 8293 2 30
8160 2 56 8302 3 29
8161 2 56 8303 3 28
8178 2 55 8311 2 24
8197 2 54
8232 2 48 870 8086 3 4
8233 2 47 8131 2 52
8251 2 43 8221 2 49
8268 2 39 8266 3 40
8269 2 39 8293 2 30
8304 2 29 8311 2 24




TABLE 2-2.— Continued.

Acquisition | Landsat | Sun angle, Acquisition | Landsat | Sun angle,
Segment date number deg Segment date numbey deg
874 8086 3 4§ 882 8086 3 4
8221 2 49 3096 2 41
8266 3 40 8131 2 52
8284 3 34 3147 3 57
8293 2 30 8150 2 54
8311 2 24 8159 3 59
8186 2 54
877 8087 3 41 8213 3 54
8096 2 4) 8221 2 49
811 3 57 8222 2 49
8150 2 54 8231 3 50
8186 2 54 8258 2 40
g222 2 49 8267 3 40
8231 3 50 8293 2 30
8267 3 40 8303 3 28
8303 3 28 83N 2 24
878 8086 3 4] 883 8096 2 4
8131 2 52 8108 3 48
8186 2 54 8131 2 52
8221 2 49 8141 3 57
8266 3 40 8150 2 54
8293 2 30 8186 2 54
83 2 24 .8204 2 52
8213 3 54
880 8087 3 42 8221 2 49
8096 2 42 8222 2 49
8141 3 57 8258 2 40
8150 2 55 8267 3 40
8186 2 54 8293 2 30
8204 2 52 8303 3 28
8222 2 50
8231 3 5] 886 8086 3 42
8249 3 46 8096 2 42
8267 3 41 813 2 52
8294 2 31 8167 2 55
8312 2 25 8186 2 54
8204 2 52
881 8087 3 42 8212 3 55
8096 2 42 8249 3 46
8141 3 57 8258 2 4
8159 3 59 8267 3 4]
8186 2 54 8293 2 3
8213 3 54 8294 2 3]
8222 2 50 831 2 27
823 3 51 i 8347 2 19
8249 3 46 8348 2 19
8267 3 41 8356 3 19
8303 3 30
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TABLE 2-2.— Concluded.

Acguisition | Landsat | Sun angle, Acquisition | Landsat | Sun anglae,
Segment date number deg Segment date number deg
890 8087 3 4] 890 8293 2 3
8096 2 41 8302 3 29
8105 3 48 8303 3 38
8131 2 52
8141 3 57 893 8086 3 42
8186 2 54 8131 2 52
8221 2 49 8221 2 49
822 2 49 8266 3 41
823 3 50 8293 2 3
8267 3 40 1 831 2 26

-
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TABLE 2-3.— FORMAT OF SPECTRAL DATA BASE COMPONENT

(a) Card image types

Type Description

Segment | Contains segment statistics only

Field Contains individual field statistics
and segment means

[For assembling, one segment card precedes a set of

{b) Format for all cards

field cards for each acquisition]

Columns Descriptiaon ;gﬁ;;i"

1-4 Segment number I4

5 - 8 | Acquisition date (Julian) 14

9 - 10 | First two digits of segment number or code for A2
crop typs of field

11 - 12 | Last two digits of segment number or I2
three-digit field number

13 - 18 | Channel 1 mean of segment or field F6.2

19 - 24 | Channel 2 mean of segment or field F6.2

25 - 30 | Channel 3 mean of segment or field F6.2

31 - 36 | Channel 4 mean of segment or field F6.2

37 - 41 | Channel 1 standard deviation of segment or field F5.2

42 - 46 | Channel 2 standard deviation of segment or field F5.2

47 - 51 | Channel 3 standard deviation of segment or field F5.2

52 - 56 | Channel 4 standard deviation of segment or field F5.2

57 - 62 | Channel 1 mean of segment only F6.2

63 - 68 | Channel 2 mean of segment only F6.2

69 - 74 | Channel 3 mean of segment only F6.2

75 - 80 | Channel 4 mean of segment only F6.2

/&
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TABLE 2-4.— FORMAT OF GROUND-TRUTH PERIODIC OBSERVATION
DATA BASE COMPONENT

Columns Description

1-4 Segment number

6 - 11 | Landsat pass date (year, month, day)

13 - 18 | Field ohservaz{on date (year, month, day)
20 - 21 | Field number
23 - 24 | Crop type (C = corn, SY = soybeans)
26 - 28 | Plant height (inches)

30 Cover code?

32 - 35 | Crop growth stageb
37 - 39 | Yield (bushels)
41 - 42 | Row spacing (inches)

44 - 80 | Comments

3cover codes: = 0 to 10 percent, 2 = 11 to
20 percent, 3 = 21 to 30 percent, 4 = 31 to
40 percent, 5 = 41 to 60 percent, 6 = 61 to

80 percent, and 7 = over 80 percent.

bHanway scale for corn; Fehr and Caviness scale
for soybeans.

i on -
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TABLE 2

-5.~ FORMAT OF FLAGS DATA BASE COMPONENT

Columns Description
1 - 4 | Segment number
5 - 8 | Acquisition date
10 Flag code® for first field in the segment
12 Flag code for second field in the segment
14 Flag code for third field in the segment
16 Flag code for fourth field in the segment
18 Flag code for fifth {ield in the segment
n Flag code for ith field in the segment
aFlag codes:
C — clouds and/or shadows
H — haze

S — narrow fields

P — deli
R —misr

neation problem
egistration

A — anomalous area in field

M - acqu
Q@ — not

isition mislocation .
quality checked; imagery missing

/8




TABLE 2-6.— DATA BASE COMPCNENTS ON
LARS TAPE 5147

[The three files are in Conversational
Monitor System (CMS) fcrmat]

File File Type Number of
number | name of data card images
4 COSY | Spectral ~13 500
5 COSY | Periodic ~6 000

observations
6 COSY | Flags ~1 200

B T S
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APPENDIX A
SPECTRAL DATA

The computer listing for the Landsat spectral data contained on file 4 of LARS
tape 5147 is presented in this appendix.
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