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Introduction

The scope of this document is to describe the SHARP-2 digital CCT product available through Earthnet.

SHARP-2 PRODUCT DESCRIPTION

The Standard Family Format - Overview

The concept of the standard family of CCT formats allows to define the structure of the CCT within the tape itself (see fig. 1). This has been realised at the levels volume, file, record, and data field.  Thus, identical software can be used to read the tapes from different generating agencies, at least for the same data source, for example NOAA AVHRR.

The superstructure defines the following tape layout:
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The introductory "Volume Directory File" defines the number of data files, the generic type of data, the number of records and maximum record length within each file.


Each data file starts with the introductory "File Descriptor Record" which explain the data in the file and contains locations of significants data fields.

Each data record starts with 3 introductory information fields in the first 12 bytes of each record  (stored binary):

1. record sequence number (4 bytes) 

2. record type (4 bytes)

3. record length (4 bytes)

Explicit Superstructure records are:

1. The "Volume Descriptor Record" contains informations about the logical volume and the number of file pointer records.

The null volume directory file contains the null volume descriptor record only.  It marks the end of the volume set and facilitates the addition of further volumes in a second run.

2. The "File Pointer Record" supplies information of the associated data file, such as number, name, max. record length, indication of type and format of this file.

3. The "Text Record" may be used to explain the contents in readable form.

4. The "File Descriptor Record" consists of:

a. the fixed segment:


file number and name, format and location of record introductory informations  for data records.


b. the variable segment:


locators for important data partitions, e.g. byte location of imagery data, their packing rules etc.

Features of the Superstructure of the standard family of CCT formats are in summary:

1 Data files are logically grouped on tape for the logical volume.

More than 1  logical volume within a tape and more tapes for one logical volume are possible.

The logical volume consists of :

- the volume directory as the introductory file defining the logical and physical structure of the tape 

- a set of data files

- null volume directory

The lst record within each file is the file descriptor record defining details of this file.

2 For the volume directory the volume descriptor record provides the information of the layout and contents of the product 'logical volume'.


The file descriptor for data files provides the layout and contents of the file.


The file pointers identify the contents and structure of the various files in the logical volume.

Figure 1: The Standard CCT Format - Overview

Overview of NOAA mission

1.1.1 The NOAA-series satellite

The NOAA-series of satellite, the current sequence being known as the Advanced Tiros-N (ATN) series (after the prototype), has been in continuous operation since October 1978.  In its full configuration it consists of two satellite in complementary near-polar orbits, with one crossing the equator at local solar times of approximately 0730 and 1930, and the other at 0230 and 1430, By convention, the even-numbered satellite cover the 'morning orbit' (0730) and the odd-numbered satellites the 'afternoon orbit' (1430).  These are presently NOAA-10 and NOAA-11, respectively.

Unlike most Earth-observation or meteorological-satellite missions, the NOAA series may be regarded as genuinely operational, with four additional spacecraft guaranteed for the ATN sequence (the first of these will be ready for launch by December 1987) and three currently planned for the follow-on NOAA next-sequence (December 1992.  March 1994 and June 1995).  

The NOAA series was designed primarily for meteorological applications and the two principal payload instruments serving this purpose are the Tiros operational Vertical Sounder (TOVS) and the Advanced Very High Resolution Radiometer (AVHRR).

The Advanced Very High Resolution Radiometer

The current AVHRR is a four- or five-channel passive scanning radiometer. It has one visible channel, one near-infrared, one mid-infrared, and one or two far-infrared channels.  Its scanner sweeps out. a continuous 3000 km-wide swath on the Earth's surface, with a nominal ground resolution of about 1 km square. 3000 km equates to 27.2 ½ of longitude at the equator and the orbital characteristics are such that the equator crossing of successive orbits are separated by 25.3 ½. Consequently, there is no gap in coverage, so that with two satellite in operation the possibility exists for twice daily and twice nightly coverage of any point on the equator and approximately twice this (8 passes in total) at mid-latitudes such as Europe.

Data from the AVHRR can be acquired in four distinct modes:

1. The most frequently utilised and most useful form is by direct reception at a ground station of full-resolution digital data, referred to as High-Resolution Picture Transmission (HRPT).

2. Alternatively, full-resolution data may be recorded onboard the spacecraft (up to 10 min per 102 min orbit) and dumped at one of the NOAA/NESDIS (National Environmental Satellite Data an Information Service) command and Data Acquisition (CDA) stations at Wallops Island, Virginia and Gilmore Creek, Alaska.  This is termed Local Area Coverage (LAC), and is the only way to acquire 1 km resolution imagery for the large areas of the World not covered by HRPT receiving stations.

3. A third source of digital data, the Global Area Coverage (GAC), is resampled from 1 km to about 4 km resolution and recorded for an entire orbit, to be dumped at Wallops Island or Gilmore Creek.  GAC data, as the name implies, allow daily imaging of virtually the whole of the Earth's surface and, in spite of its low resolution, is being utilised for many applications, including operational sea-surface-temperature charts, continental vegetation-index maps, and even a global fine product.

4. Finally, the AVHRR provides an Automatic Picture Transmission (APT) facility, a continuously transmitted signal which may be captured and displayed by relatively inexpensive omnidirectional antennas and unsophisticated imaging equipment. APT data is a processed subset of two of the original AVHRR channels and contains analogue data with an effective resolution of about 4 km. Its primary utility, apart from the fact that it does not require elaborate equipment, is that it may be received onboard ships for real-time analyses of weather patterns and sea-surface-temperature fronts.


The improved AVHRR (AVHRR/3) of the NOAA/next-series (December 1993   onwards) will incorporate the following refinements:

1. The signal-to-noise ratio of Channels 1 and 2 will be increased from 3:1 to at least 9:1 at 0.5% albedo.

2. The spectral response of these two channels will be made more symmetrical (to approach an ideal rectangular response), with Channel 2 being considerably narrowed for improved vegetations-index calculations.

3. An additional channel at 1.6 microns (Channel 3A) will be introduced to provide better discrimination between snow and clouds and for improved measurements of plants moisture and leaf water content.  Data from this spectral band is to be time-shared with the 3.7 micron channel.  The 1.6 micron imagery will be transmitted during the daylight part of the orbit with the 3.7 micron data (which is essentially useful for its thermal content rather than reflectivity) being transmitted at night.

1.1.2 HRPT acquisition in Europe

Currently eight HRPT receiving stations are in the network coordinated by Earthnet for operational SHARP processing.  Other five are proposed in Brasil (Fortaleza, Chacocheira Paulista) in Malaysia (Selangor), The Philippines (Manila), Antarctica (O'higgins) (see fig. 2).

1.2 Overview of SHARP format

SHARP is the ESA-Earthnet format for AVHRR and TOVS data.  It stands for Standard-Family HRPT Archive Request Product and is the most complete format currently in use.  It adopts the internationally-recognised Standard-Family Tape Format as defined by the Landsat Technical Working Group (LTWG).

The more interesting  SHARP characteristics are:

-
Images provided as 4-minutes blocks of AVHRR data (1440 scanlines) and include TOVS data for the entire pass.  


The size of an AVHRR volume is about 32 MB; while TOVS is about 2 Mb.

-
HRPT frames are ordered from North to South and from West to East irrespective of original pass direction.

-
The 10 bits words per AVHRR count of the HRPT frame are stored right hand justified within 16 bits.  The remaining 6 bits are used as flag bits for supplementary informations with the following assignments: 


Bit 6: Latitude/Longitude Grid 

Bit 5: Coastlines

Bit 4: State Boundaries

Bits 1.2,3: Classificatilon (not for SHARP-I).

-

Earth location, sun angles and satellite angles given as suffix data for every 32 pixels within each 16 scanlines.

-

Calibrated Slopes and intercepts  for the thermal bands provided at every scanline.

-

Raw data histagram for each band.

The processing software to produce SHARP-formatted tapes from raw HRPT data (and any future update of the software) is offered to all interested stations.

1.3 Logical Volume content

1.3.1 Introduction

SHARP-2 is a family of higher level products devoted to save users the time of extracting from the raw data the useful quantities needed for the problem in hand.  In its different versions it may contain the corrected radiances of the channels (SHARP-2A) or the geophysical parameters extracted from the AVHRR raw data with processing algorithms selected according to the state-of-the-art (SHARP-2B).

Following there is the explanation of the records content for each file (see fìg. 3)

Volume Directory File

The Volume Directory File contains 5 records of 360 bytes length each.

In the Volume Descriptor Record the most important informations are:

1. at field 12, starting at byte 33, the identificator of the software version used to write the logical volume;

2. at fìelds 16-19  there are explanations about the physical volumes set;

3. at field 28, byte 161, there is the number of pointer records in the Directory File;

4. at field 29, byte 165, there is the total number of records in Directory File:

# of file pointer rec. + # of text rec. + 1.

There are then 3 Pointer Records with informations about referenced file, position in the tape, name, class, data type, number and length of records.


The last record in the Volume Directory File is a Text Record with the product  identification and  the scene identifications for the different logical volumes in the tape.

1.3.2 Leader File


The Leader File contains 6 records.  The first one is the standard File Descriptor Record, then there are the Scene Header Record and 4 ancillary records.  All records are 1800 bytes long.

The File Descriptor Record Variable Segment contains the informations about the number of scene header records, ancillary records and annotation records (these last not present) and their lengths.  There are then the standard locator fields.

The structure of the Scene Header Record contains the parameters of the input scene at fields 9-25, mission parameters at fields 26-31, sensor parameters at fields 32-36 and processing parameters at fields 37-51.

The field 32 contains the limits of wavelength sensed by the instrument sensor.

The Map Projection Record contains at fields 9-12 the nominal dimensions of the input image together with the nominal resolution in the two directions at nadir.  The same informations are given for the processed image at fields 17-20. Fields 25-29 contain satellite parameters and fields 32-34 contain instrument parameter like the field of view (field 32) and the sensor scan rate (field 33).

The Ground Control Point Record contains the explanations to interpret the suffix data and the geographic ancillary informations in the Image Record.  In it are reported as a suffix the informations of earth location, sun and satellite angle at selected tie points.  The informations about the positions of these are in the fields 9-13 of GCP Record.  At field 14 there is the indicator of the method of selection of these tie points.  At fields 15-18 there are the specifications of the grid bits in the image data.


The Orbit and Attitude Data Record is composed of two parts:

-
The first 400 bytes (from field 8 to field 33) contain station derived navigation data like Brouwer Orbital elements (fields 11-16), State Vector (fields 22-27), Attitude (fields 28-30) and Correction informations (fields 31,32).  These are referenced to as "Part 1-5' of the Orbit and Attitude Record.

-
The second part (bytes 401-620) contains the original informations and can have two forms, the first one being called '2-line Message' and the second one 'TBUS part 4'.  The source of the former is the NASA prediction bulletin, the second is the message from the National Weather Services.

At field 34 (bytes 401-480) is reported the information source.

The Radiometric Ancillary Record contains information relevant to the calibrations and geophysical parameters performed on the AVHRR raw data. In it is reported a description of parameters computed in terms of: physical units, data treatment, start and stop digital value, slope and intercept to apply to the digital value to get  back the physical parameter, data resolution. The other information consists of Internal Target Temperature averaged over the whole scene, visible calibration coefficients corrected by Sun-Earth distance used for the SHARP level-2 generation, solar irradiance in the channels 1 and 2.

1.3.3 Imagery File

The Imagery File contains the File Descriptor Record and 1440 Image Records.  The length of each one is 22680 bytes.

Following the same tape structure of SHARP-1, SHARP-2 is a five-bands image in LINN format with the following assignments:

SHARP-2A (see fig. 4):


Band 1 : Channel 1 Reflectance


Band 2 : Channel 2 Reflectance


Band 3 : Channel 3 Radiance


Band 4 : Channel 4 Brightness Temperature


Band 5:  Channel 5 Brightness Temperature

SHARP-2B (see fig. 5):


Band 1: Class-Dependent Parameters



Land 
- Normalised Different Vegetation Index (NDVI)



Sea
- Channel 1 Reflectance



Cloud
- Channel 1 Reflectance



Snow/ice
- Channel 1 Reflectance



Unclass.
- Channel 1 Reflectance


Band 2: Channel 2 Reflectance


Band 3: Channel 3 Radiance


Band 4: Channel 4 Brightness Temperature


Band 5: Class-Dependent Parameters



Land
- Channel 5 Brightness Temperature



Sea
- Sea Surface Temperature



Cloud
- Channel 5 Brightness Temperature



Snow/ice 
- Channel 5 Brightness Temperature



Unclass.
- Channel 5 Brightness Temperature

Images are in the -original spacecraft projection without remapping.  

The frame size is 2048 pixels by 1440 lines as for SHARP-1.

Together with the image data in these records there are other informations as Prefix Data or Suffix Data. Prefix Data segment contain Scan Line Number, Grid contents Indicators and Station Time. Suffix Data segment has Quality Indicators, Calibration Data, TIP Data.  It also contains Location Data, Sun Angles and Satellite Angles for 65 Tie Points in the frame.

1.3.4 Trailer File


The Trailer File contains the File Descriptor Record and 5 Trailer Record.  The record length is 4140 bytes.

The File Descriptor Record Fixed Segment Contains the standard information and the Variable Segment contains only the number of Trailer Records and their length.

Each Trailer Record contains the Raw Data Histogram for the corresponding channel as well as the pixel and line increments used for the histogram generation.

1.3.5 Null Volume Directory File

The Null Volume Directory File contains only the Volume Descriptor Record.  The structure is the same of the Volume Descriptor Record in the Imagery Volume.

Fig. 2
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Fig. 3
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2 SHARP-2 FORMAT DESCRIPTION

Introduction

This chapter describes in details the records within each file of the logical volume.  The order of the description follows the order in which the file appears on the tape.  Each record is represented as a table consisting of seven columns: 

col 1 - name of the field or of the field-group (defined in Annex 2 )

col 2 - field-group indicator: 'blank' if single field

                                             '*'       if field-group

col 3 -  starting byte of the field (or field-group)

col 4 -  last byte of the field (or field-group)

col 5 -  format in which the data of this field is written

(described below)

col 6 - definition and explanation of the 'content of the field (or field-group)

col 7 - actual content of the field if it is a constant for an ESA/EPO product 

The f ormat described in column 5 is standard Fortran. The main formats used in this product are:

xBn
= x times data written in binary form on n bytes (unformatted);

xIn

= x times data written as integer values formatted on n digits (e. g. 123 written as 1I4 is: '123 ') ;

xFn.m

= x times data written as real numbers on a total of n digits including dot and sign, with m digits for the decimal part (e.g., 123.456 written as 1F10.4 is: "+123.4560");

xAn

= x strings of n ASCII characters

2.1 TABLES

IMAGERY_VOLUME

VOLUME_DIRECTORY_FILE

VOLUME_ DESCRIPTION_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	-------------------------------------
	--------
	-----------
	-----------
	-------------------------------------------------------------------
	----------------------------

	REC_IDE_SEGM        *
	1
	16
	
	Record Identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	1

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	192

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$

	VOL_DOC_SEGM       *
	17
	44
	
	   Volume Documentation Segment
	

	9
	17
	28
	A12
	Superstructure control document number
	CCB-CCT-0002

	10
	29
	30
	A2
	Superstructure control  (document revision number)
	$F

	11
	31
	32
	A2
	Superstructure record format revision letter

<XX> (initially '$S', then '$B', etc...)
	$A

	12
	33
	44
	A12
	Software release number
	ESA-EPO-0001

	VOL_IDE_SEGM        *
	 45
	172
	
	Volume Identification Segment
	

	13
	45
	60
	A16
	Identifier of Logical  volume containing this

volume descriptor : <MNNS$YYDDDHHMM>$$

M        - Mission                 (=N for NOAA)

NN      - Mission  number   (=09 for NOAA-9)

S         - Sensor ID              (=H for HARP)

YY      - Year                      (=88 for 1988)

DDD   - Day of Year           (001...366)


HH      -  Hour  of day         ( 00...24)


MM     - Minute of hour      ( 00...59)
	

	14
	61
	76
	A16
	Logical Volume 10 : <MNNS$YYDDDHHMM>vv

vv - Logical  volume number within phys. set
	

	15
	77
	92
	A16
	Volume Set ID
	NOAA$SHA2$Europe

	16
	93
	94
	I2
	Number of Physical  volume in the Set
	$1

	17
	95
	96
	I2
	Physical   Volumes Number, Start  of    Logical

Volume.
	$1

	18
	97
	98
	I2
	Physical Volume Number, End of Logical Volume
	$1

	19
	99
	100
	I2
	Physical Volume sequence number (i.e. of  current 

tape)
	$1

	20
	101
	104
	I4
	First Referenced File Number in this Physical 

Volume
	$$$1

	21
	105
	108
	I4
	Logical Volume  number  within Volume Set
	$$$1

	22
	109
	112
	I4
	Logical Volume Number within Physical Volume
	$$$1

	23
	113
	120
	A8
	Logical volume Creation Date <YYYYMMDD>
	

	24
	121
	128
	A8
	Logical Volume  Creation Time <HHMMSSXX>
	

	25
	129
	140
	A12
	Logical Volume Generating Country 

ITA - FRASCA or SPA - MASPAL or NOR 

TROMSO, etc.
	

	26
	141
	148
	A8
	Logical Volume Generating Agency
	

	27
	149
	160
	A12
	Logical Volume Generating Facility

ITA - FRASCA or SPA - MASPAL or MOR  TROMSO, etc.
	

	28
	161
	164
	I4
	Number of Pointer Records in Volume Directory
	$$$3

	29
	165
	168
	I4
	Number of Records in Volume Directory
	$$$5

	30
	169
	172
	I4
	Number of Logical Volumes on this Physical Volume
	

	31
	173
	260
	A88
	Volume Descriptor Spare Segment
	Blanks

	32
	261
	360
	A100
	Local Use Segment
	Blanks


IMAGERY_VOLUME

VOLUME_DIRECTORY_FILE

LEADER_FILE_POINTER_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	------------------------------------------
	----------
	-----------
	-----------
	---------------------------------------------------------
	-----------------------------

	REC_IDE_SEGM        *
	1
	16
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	2

	2
	5
	
	Bl
	File Code (according  to CEOS definition)
	219

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	Bl
	origin Code (according to CEOS defìnition)
	18

	6
	9
	12
	B4
	Length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$

	
	
	
	
	
	

	FILE_IDE_SEGM        *
	17
	152
	
	File Identification Segment
	

	9
	17
	20
	I4
	Referenced File Number
	$$$1

	10
	21
	36
	A16
	Referenced File Name

T$NSHA2xLEADLINN

NnnSHA2xLEADLINN

nn - Mission number, e.g. 09 for NOAA-9

x - Level 2 product label, e.g. A,B
	

	11
	37
	64
	A28
	Referenced File Class
	LEADER$FILE

	12
	65
	68
	A4
	Referenced File Class Code
	LEAD

	13
	69
	96
	A28
	Referenced File Data Type
	MIXED$BINARY$AND$ASCII

	14
	97
	100
	A4
	Referenced File Data Type Code
	MBAA

	15
	101
	108
	I8
	Number of Records in Referenced File
	$$$$$$$6

	16
	109
	116
	I8
	Referenced File  - Descriptor Record length
	$$$$1800

	17
	117
	124
	I8
	Referenced File  Maximum Record length
	$$$$1800

	18
	125
	136
	A12
	Referenced File Record Length Type
	FIXED$LENGTH

	19
	137
	140
	A4
	Referenced File  Record length Type Code
	FIXD

	20
	141
	142
	I2
	Referenced File  Physical Volume Number, 

Start of  File
	$1

	21
	143
	144
	I2
	Referenced File  Physical Volume Number, 

End of  File
	$1

	22
	145
	152
	I8
	Referenced File  Portion, 1st Record Number 

For this Physical Volume
	$$$$$$$$l

	23
	153
	260
	A108
	Pointer Spare Segment
	Blanks

	24
	261
	360
	A100
	Local Use Segment
	Blanks


IMAGERY_VOLUME

VOLUME_DIRECTORY_FILE

IMAGERY_FILE_POINTER_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	--------
	-----------
	-----------
	--------------------------------------------------------------
	---------------------------


	REC_IDE_SEGM        *
	1
	16
	
	Record Identification Segment
	

	1
	1
	
	B4
	Record Sequence Number
	3

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	219

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	Length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$



	FILE_IDE_SEGM        *
	17
	152
	
	File Identification Segment
	

	9
	17
	20
	I4
	Referenced File Number
	$$$2

	10
	21
	36
	A16
	Referenced File Name

T$NSHA2xIMOPLINN

NnnSHA2xIMOPLINN

nn - Mission number, e.g. 09 for NOAA-9

x - Level 2 product label, e.g. A, B
	

	11
	37
	64
	A28
	Referenced File Class
	IMAGERY$FILE

	12
	65
	68
	A4
	Referenced File Class Code
	IMOP

	13
	69
	96
	A28
	Referenced File Data Type
	BINARY$ONLY

	14
	97
	100
	A4
	Referenced File Data Type Code
	BINO

	15
	101
	108
	I8
	Number of Records in Referenced File
	$$$$1441

	16
	109
	116
	I8
	Referenced File  - Descriptor Record Length
	$$$22680

	17
	117
	124
	I8
	Referenced File Maximum Record length
	$$$22680

	18
	125
	136
	A12
	Referenced File  Record Length Type
	FIXED$LENGTH

	19
	137
	140
	A4
	Referenced File  Record Length Type Code
	FIXD

	20
	141
	142
	I2
	Referenced File  Physical Volume Number, Start 

of File
	$1

	21
	143
	144
	I2
	Referenced File  Physical Volume Number,End of 

File
	$1

	22
	145
	152
	I8
	Referenced File Portion, lst Record Number for 

this Physical Volume
	$$$$$$$$1

	23
	153
	260
	A108
	Pointer Spare Segment
	Blanks

	24
	261
	360
	A100
	Local Use Segment
	Blanks


IMAGERY_VOLUME

VOLUME_DIRECTORY_FILE

TRAILER_FILE_POINTER_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------
	-------
	---------
	---------
	--------------------------------------------------------------
	---------------------------


	REC_IDE_SEGM        *
	1
	16
	
	Record Identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	4

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	219

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	Length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks


	$$

	FILE_IDE_SEGM        *
	17
	152
	
	    File Identification Segment
	

	9
	17
	20
	I4
	Referenced File Number
	$$$3

	10
	21
	36
	A16
	Referenced File Name

T$NSHA2xTRAILINN

NnnSHA2xTRAILINN

nn - Mission Number, e.g. 09 for NOAA-9

x - Level 2 product label, e.g. A, B
	

	11
	37
	64
	A28
	Referenced File Class
	TRAILER$FILE

	12
	65
	68
	A4
	Referenced File Class Code
	TRAI

	13
	69
	96
	A23
	Referenced File Data Type
	MIXED$BINARY$AND$ASCII

	14
	97
	100
	A4
	Referenced File Data Type Code
	MBAA

	15
	101
	103
	I8
	Number of Records in Referenced File
	$$$$$$$6

	16
	109
	116
	I8
	Referenced  File - Descriptor Record Length
	$$$$4140

	17
	117
	124
	I8
	Referenced  File Maximum Record Length
	$$$$4140

	18
	125
	136
	A12
	Referenced  File Record length Type
	FIXED$LENGTH

	19
	137
	140
	A4
	Referenced  File Record Length Type Code
	FIXD

	20
	141
	142
	I2
	Referenced  File Physical Volume Number,     Start

of File
	$1

	21
	143
	144
	I2
	Referenced  File Physical Volume Number,  End of

File
	$1

	22
	145
	152
	I8
	Referenced  File Portion, lst Record Number for this 

Physical Volume

 
	$$$$$$$$1

	23
	153
	260
	A108
	Pointer Spare Segment
	Blanks

	24
	261
	360
	A100
	Local Use Segment
	Blanks


IMAGERY_VOLUME

VOLUME_DIRECTORY_FILE

TEXT_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	-----------------------------------
	----------
	----------
	----------
	-------------------------------------------------------------------
	---------------------


	REC_IDE_SEGM        *
	1
	16
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	5

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	18

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	63

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	B1
	Origin Code  (according to CEOS definition)
	18

	6
	9
	12
	B4
	Length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag for this record
	A$

	8
	15
	16
	A2
	Continuation Flag. This field contains two blanks 

unless the information of this record is continued on

a following record, in which case, the field is coded 

C$.


	$$

	9
	17
	66
	A50
	Product identification:

PRODUCT: $$NOAA$nn$SHA2x$LINN$PROCESSED$$$$$$$$$$

<CrLf>

nn - Mission  Number, e.g. 09 for NOAA-9

x - Level 2 product label, e.g. A, B

	10
	67
	124
	A58
	Location, date and Time of product generation

PROCESSED:$$WEST$GERMANY$DFVLR$$$$$ON$<YYYYMMDD>$AT$

<HHMMSS><CrLf>

PROCESSED:$$SPAIN$$$$$$$$ESA$$$$$$$ON$<YYYYMMDD>$AT$

<HHMMSS><CrLf>

	11

	125
	148
	A24
	Tape id

TAPEID:$<MNNS$YYDDDHHMM><CrLf>, where

M       - Mission,                e.g. T for TIROS, N for NOAA  

NN     - Mission  number,   e.g. 09 for NOAA-9

S        - Sensor ID,              e.g. H for HRPT

YY     - Year,                      e.g. 88 for 1988

DDD  - Day of Year,           (001...366)


HH     -  Hour  of day,         ( 00...24)


MM    - Minute of hour       ( 00...59)
	

	12
	149
	178
	A30
	Scene Identification 

SCENE$$:$<MNNS$YYDDDHHMMSSmmm>

<CrLf>, where

M        - Mission,                  e.g. T for Tiros, N for NOAA

NN      - Mission Number,     e.g. 09 for NOAA-9

S         - Sensor ID,
    e.g. A for AVHRR, T for TOVS

YY      - Year,
                  (00, ... ,99)

DDD   - Day of Year
    (001,...,366)

HH      - Hour
                  (00,...,23)

MM     - Minute
                  (00,...,59)

SS        - Second
                  (00,...,59)

mm      - Milliseconds
    (000,....,999)
	

	13
	179
	360
	A182
	Blanks
	


IMAGERY_VOLUME

LEADER_FILE

FILE_DESCRIPTOR_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	-----------
	-------------------------------------------------------------------
	----------------------

	
	
	
	
	
	

	REC_IDE_SEGM        *
	1
	16
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	1

	2
	5
	
	B1
	File Code (according to CEOS definition)
	63

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	length of this record
	1800

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks


	$$

	FDR_FIXED_SEGM    *
	17
	180
	
	    FILE DESCRIPTOR RECORD FIXED SEGMENT

	9
	17
	28
	A12
	Control Document Number for this Data File Format

	10
	29
	30
	A2
	Control Document Revision Number

<XX>, (Initially '$A', then '$B',etc.)
	$A

	11
	31
	32
	A2
	File Design Descriptor Revision Letter

<XX>  (Initially '$A', then '$B', etc.)
	$A

	12
	33
	44
	A12
	Software Release Number

SHA2xCCT-<XXX>, initially XXX=001,then 002,

etc.

x - Level 2 product label, e.g. A, B
	SHA2xCCT$001



	13
	45
	48
	I4
	File Number
	$$$1

	14
	49
	64
	A16
	File Name

    T$NSHA2xLEADLINN

    NnnSHA2xLEADLINN

x - Level 2 product indicator, e.g. A, B
	

	15
	65
	68
	A4
	Record Sequence and Location Type Flag
	FSEQ

	16
	69
	76
	I8
	Sequence Number location
	$$$$$$$1

	17
	77
	80
	I4
	Sequence Number Field length
	$$$4

	18
	81
	84
	A4
	Record Code and Location Type Flag
	FTYP

	19
	85
	92
	I8
	Record Code Location
	$$$$$$$5

	20
	93
	96
	I4
	Record Code Field Length
	$$$4

	21
	97
	100
	A4
	Record Length and Location Type Flag
	FLGT

	22
	101
	108
	I8
	Record Length Location
	$$$$$$$9

	23
	109
	112
	I4
	Record Length Field Length
	$$$4

	24
	113
	
	Al
	Flag indicating that data interpretation

information included within the file descriptor record.

<X>, where X=Y OR N, for YES or NO
	Y



	25
	114
	
	Al
	Flag indicating that data interpretation information 

is included within the file in record(s) other than

 the descriptor <X>, where X=Y OR N, for YES or 

NO
	N



	26
	115
	
	Al
	Flag indicating that data display information is

included within the file descriptor record.
	N

	27
	116
	
	Al
	Flag indicating that data display information

is included within the file in record(s) other than 

the file descriptor

<X> where X=Y OR N, for YES or NO
	N

	28
	117
	180
	
	Reserved Segment


	Blanks

	FDR_VARIA_SEGM      *
	181
	1800
	
	FILE DESCRIPTOR RECORD VARIABLE SEGMENT

	29
	181
	186
	I6
	Number of scene header records
	$$$$$1

	30
	187
	192
	I6
	Header record length
	$$1800

	31
	193
	198
	I6
	Number of ancillary records

$$$$$4 for LINN

   1 map projection record

   1 GCP record

   1 orbit and attitude record

   1 radiometric ancillary record
	$$$$$4

	32
	199
	204
	I6
	Ancillary record length
	$$1800

	33
	205
	210
	I6
	Number of annotation records
	$$$$$0

	34
	211
	216
	I6
	Annotation Record length
	$$$$$0



	LOC_FIELDS                 *
	217
	376
	
	LOCATOR FIELDS

The locator fields point to the position in the file 

where various information can be found coded in 

16 bytes ASCII:

Bytes
l- 6 =   record number containing that field

Bytes
7-12 =  byte position of the field within the 

record

Bytes
13-15 =
length of field in bytes

Byte
16 =
type of data code

A for alphanumeric;

B for binary; 

N for numeric.


	

	35
	217
	232
	A16
	Scene identification field locator
	$$$$$2$$$197$16A

	36
	233
	248
	A16
	Blanks (not used)
	Blanks

	37
	249
	264
	A16
	Mission identification field locator
	$$$$$2$$$309$16A

	38
	265
	280
	A16
	Sensor identification field locator
	$$$$$2$$$325$16A

	39
	281
	296
	A16
	Exposure date-time field locator
	$$$$$2$$$117$32A

	40
	297
	312
	A16
	Geographic reference field locator
	$$$$$2$$$213$32N

	41
	313
	328
	A16
	Image processing performed field locator
	$$$$$2$$1477112M

	42
	329
	344
	A16
	Image Format Indicator locator
	$$$$$2$$1717$16A

	43
	345
	360
	A16
	Band indicator Locator
	$$$$$2$$1653$64A

	44
	361
	376
	A16
	Blanks
	Blanks



	45
	377
	1800
	A1424
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

SCENE_HEADER_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	-------------
	---------------------------------------------------------
	----------------------------

	
	
	
	
	
	

	REC_IDE_SEGM           *
	1
	20
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	2

	2
	5
	
	B1
	File Code (according to CEOS definition)
	10

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	10

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	length of this record
	1800

	7
	13
	16
	I4
	Header record sequence number
	$$$1

	8
	17
	20
	A4
	Blanks
	$$$$

	
	
	
	
	
	

	
	
	
	
	Note

From field 9, all fields in the Header Record are 

multiples of 4 bytes long, and are in either 

Numeric or Alphanumeric format. All Numeric

fields are right-justified and the default format is 

F16.8 unless otherwise specified. All Alphanumeric

fields are left-justified

	
	
	
	
	
	

	SCE_PAR                         *
	21
	308
	
	   SCENE PARAMETERS

	

	9
	21
	36
	A16
	Product Identification

    AVHRR$SHARP$2$A$ - for Level 2A product

    AVHRR$SHARP$2$B$ - for Level 2B product

	10
	37
	52
	A16
	Input Scene identification

<SYYMMDDHHMMSSmmm> where:

S=Sensor ID, i.e. A for AVHRR

YY - Year                 (1,...,99)

MM - Month             (1,...,12)

DD - Day of Month   (1,...,31)

HH - Hour                 (0,...,59)

MM - Minute            (0,...,59)

SS    - Second            (0,...,59)

mmm - Millisecond   (000,...,999)
	

	11
	53
	68
	F16.8
	Input scene (frame) centre latitude in degrees
	

	12
	69
	84
	F16.8
	Input scene (frame) centre longitude in degrees
	

	13
	85
	100
	F16.8
	Line number at input scene centre
	$$$$720.5$$$$$$$

	14
	101
	116
	F16.8
	Pixel number at input scene centre 
	$$$1024.5$$$$$$$

	15
	117
	148
	A32
	Input Scene centre time

<YYYYMMDDHHMMSSmmm>, followed by 15 

blanks, where

YYYY=year

MM=month

DD=day

HH=hours        (00 to 23)

MM=minutes   (00 to 59)

SS=seconds      (0 to 59)

mmm=milliseconds    (000 to 999)
	

	
	
	
	
	
	
	
	

	16
	149
	164
	I16
	Spare
	

	17
	165
	180
	A16
	Spare
	

	18
	181
	196
	I16
	Spare
	

	19
	197
	212
	A16
	The processed scene identifier is the same as the

Input scene identifier - same as field 10
	

	20
	213
	228
	F16.8
	Same as field 11
	

	21
	229
	244
	F16.8
	Same as field 12
	

	22
	245
	260
	F16.8
	Same as field 13
	

	23
	261
	276
	F16.8
	Same as field 14
	

	24
	277
	292
	I16
	Blanks
	

	25
	293
	308
	I16
	Blanks
	

	
	
	
	
	
	

	MIS_PAR                             *                          
	309
	404
	
	 MISSION PARAMETERS
	

	26
	309
	324
	A16
	Mission identification

TIROS-N$$$$$$$$$

NOAA-nn$$$$$$$$$

nn - Mission number, e.g. 09 for NOAA-9
	

	27
	325
	340
	A16
	Sensor identification

AVHRR$$$$$$$$$$$

TOVS$$$$$$$$$$$$
	

	28
	341
	356
	I16
	Orbit number
	

	29
	357
	372
	A16
	Ascending/descending Flag

ASCENDING$$$YYYY where YYYY - year of node 

DESCENDING$$YYYY
	

	30
	373
	388
	F16.8
	Ascending/Descending in degrees
	$$$$$$$.$$$$$$$$

	31
	389
	404
	A16
	Time of ascending/descending node

<MMDDHHMMSSmmm> followed by 3 blanks, where

MM
= month

DD
= day

HH
= hour (00 to 23)

MM
= minutes (00 to 59) 

SS
= seconds (00 to 59)

mmm
= milliseconds (000 to 999)


	

	SEN_PAR                             *
	405
	1476
	
	SENSOR PARAMETERS
	

	32 
	405
	1412 
	A1008     
	Upper and Lower limits of wave length range in  nanometers, 8 bytes per limit, 16 bytes per channel
	

	33
	1413
	1428
	I16
	Number of active bands in the processed image.

The total number of active bands is n. All subsequent reference to band Number is by "Logical band number" where each of the active bands, in ascending order, is assigned a Logical band number in the range 1 to n(5).


	

	FRAME_PAR                       *   
	1429
	1460
	
	FRAME PARAMETERS
	

	34
	1429
	1444
	I16
	Number of scene pixels per line in

processed image
	

	35
	1445
	1460
	I16
	Number of scene lines in the processed image

This is the actual number of scene lines in the

imagery file following this Leader file.
	

	36
	1461 
	1476
	A16
	Spare


	

	PRO​​_PAR                             *
	1477 
	1748
	
	PROCESSING PARAMETERS
	

	37 
	1477
	1488
	A12
	Radiometric calibration designator

The first four bytes take the following value:

NONE   - no radiometric calibration

CAL$    - calibrated data

The second four bytes take the following 

values, to indicate the data Representation:

RAW$  - raw representation

LIN$    - linear representation

LOG$   - Logarithmic representation

NLIN   - other non-linear representation

The last four bytes are blank

	38
	1489
	1508
	I16
	Radiometric resolution designator
	$$$$$$$$$$$$$$10

	39
	1509 
	1524
	A16
	Scenic.radiometric correction designator

NONE    - none

Scenic radiometric correction will be indicated by

Any combination of the following codes:

S - Sun illumination angle  correction

H - Haze correction
	

	40  
	1525 
	1540 
	A16
	Geometric correction  designator

NONE - none

System corrections will be indicated by any 

combination of the following  byte codes, 

preceded by the characters SYSTEM:

E - Earth rotation correction

P - Panoramic distortion and earth

        curvature correction

L - Line Length correction
	

	41
	1541 
	1556
	A16
	Resampling algorithm designator

NONE - None

NN
    - Nearest Neighbour

CC
    - Cubic convolution

S8
    - 8-points (sin x) / x

DS8        - 8-points damped (sin x) / x

S16         -16-points (sin x)  / x

DS16      -16-points damped (sin x) / x
	

	42
	1557
	1572
	A16
	Map projection identifier

NONE - none
	

	43
	1573
	1588
	A16
	Product Level indicator

x - Level 2 product indicator, e.g. A, B
	LEVEL$2x$$$$$$$$



	44
	1589
	1604
	I16
	Number of Map Projection  ancillary records
	$$$$$$$$$$$$$$$1

	45
	1605
	1620
	I16
	Number of GCP anc. Records
	$$$$$$$$$$$$$$$1

	46
	1621
	1636
	I16
	Number of Orbit/Attitude anc. Records
	$$$$$$$$$$$$$$$1

	47
	1637
	1652
	I16
	Number of Radiometric anc. Records
	$$$$$$$$$$$$$$$1

	48
	1653
	1716
	A64
	Active bands

One byte per band, maximum of 64 bands 

where the n'th byte is set to 1 if the band is 

active, and to 0 otherwise.
	

	49
	1717
	1732
	A16
	Interleaving indicator
	LINN$$$$$$$$$$$$

	50                                        *
	1733
	1748
	
	Ancillary information indicator(Y/N):
	

	50,1
	1733
	
	Al
	Earth Location Data        in Suffix
	Y

	50,2
	1734
	
	Al  
	Sun Angles                      in Suffix
	Y                  

	50,3
	1735
	
	Al
	Satellite Angles                in Suffix  
	Y

	50,4
	1736
	
	Al
	State boundary Data         in Pad bit  #4
	Y

	50,5
	1737
	
	Al
	Coastlines                        in Pad bit # 5
	Y

	50,6

50,7-16
	1738

1739
	
	Al 

Al
	Latitude/Longitude          in Pad bit #6

Class                               in Pad bits #1,2,3
	Y

Y

	
	1740
	1748
	A1
	Blank
	Blank

	51 
	1749
	1800
	A52
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

MAP_PROJECTION_ANCILLARY_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-----------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM          *
	1
	20
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record sequence number
	3

	2
	5
	
	B1
	File code (according to CEOS definition)
	10

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	20

	4
	7
	
	B1
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Record length
	1800

	7
	13
	16
	I4
	Map projection ancillary  record sequence number
	$$$1

	8
	17
	20
	A4
	Blanks


	Blanks

	MAP_PRO_DAT           * 
	21
	580
	
	MAP PROJECTION DATA
	

	9
	21
	36
	F16.8
	N  Nominal Number of scene data  pixels  per input  line
	2048.0

	10
	37
	52
	F16.8
	Nominal Number  of scene data lines per input image
	1440.0

	11
	53
	68
	F16.8
	Nominal  scale of input inter-pixel distance in metres

at nadir
	1100.0

	12
	69
	84
	F16.8
	Nominal scale of input inter-line distance in metres 

at nadir
	1100.0

	13
	85
	100
	F16.8
	UTM zone number  for input image
	$$$$$$$.$$$$$$$$

	14
	101
	116
	F16.8
	Northing of input image centre in metres
	$$$$$$$.$$$$$$$$

	15
	117
	132
	F16.8
	Easting of input image centre in metres
	$$$$$$$.$$$$$$$$

	16
	133
	148
	F16.8
	Orientation of input image centre  in degrees 

(angle of projection axis from true north)
	$$$$$$$.$$$$$$$$

	17
	149
	164
	F16.8
	Number of pixels per line of processed image
	2048.0

	18
	165
	180
	F16.8
	Number of lines per processed image
	1440.0

	19
	181
	196
	F16.8
	Scale of processed inter-pixel distance in metres
	1100.0

	20
	197
	212
	F16.8
	Scale of processed inter-line distance in metres
	1100.0

	21
	213
	228
	F16.8
	UTM zone Number for processed image nominal 

Centre
	$$$$$$$.$$$$$$$$

	22
	229
	292
	A64
	Blanks
	Blanks

	23
	293
	356
	A64
	Blanks
	Blanks

	24
	357
	420
	A64
	Blanks
	Blanks

	25
	421
	436
	F16.8
	Orientation of  processed image centre in degrees
	

	26
	437
	452
	F16.8
	Nominal altitude in metres
	

	27
	453
	463
	F16.8
	Nominal ground speed in metres per second
	

	28
	469
	484
	F16.8
	Satellite heading in degrees
	

	29
	485
	500
	F16.8
	Angle of drift at centre in degrees
	

	30
	501
	516
	F16.8
	Sun elevation angle at centre in degrees
	

	31
	517
	532
	F16.8
	Sun azimuth  angle at centre in degrees
	

	32
	533
	548
	F16.8
	Cross-track field of view in degrees
	111.0

	33
	549
	564
	F16.8 
	Sensor scan rate in scans per second
	6.0

	34
	565
	580
	F16.8 
	Sensor active sampling rate in scans per second
	39936.0



	35
	581
	1800
	A836
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

GROUND_CONTROL_POINTS_RECORDS

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	--------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM          *
	1
	20
	
	Record Identification Segment
	

	1
	1
	4
	B4
	Record sequence number
	4

	2
	5
	
	B1
	File Code (according to CECS definition)
	10

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	30

	4
	7
	
	B1
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Record length
	1800

	7
	13
	16
	I4
	GCP anc. record sequence number
	$$$1

	8
	17
	20
	
	Blanks

Image Record Suffix contains earth location, sun 

and satellite angles at selected tie points.

Here is the specification of these tie points:
	Blanks



	9
	21
	36
	F16.8
	First Line with tie point data
	$$$$$$1.00000000

	10
	37
	52
	F16.8
	Line increment between times having tie point 

locations
	$$$$$16.00000000

	11
	53
	68
	F16.8
	Position  of  lst tie point of time in pixel coordinate
	$$$$$$0.50000000

	12
	69
	84
	F16.8
	Pixel increment between tie points
	$$$$$32.00000000

	13
	85
	100
	F16.8
	Number of tie points per time (nominal)
	$$$$$65.00000000

	14
	101
	104
	A4
	Quality indicator for tie point Location and angles 

data:

$$$$ - Standard orbit prediction only

Annn - Automatic detection of nnn GCPs

Mnnn - Manual detection of nnn GCPs

      One pixel group of Image Record consists of 16 

      bits containing 10 bits data right hand justified.  

      Here is the specification of the contents of 

      preceding grid bits within each pixel group:
	

	15 
	105
	120
	F16.8
	 Data base resotution in meters for      

 S-bit:
'State Boundaries Grid', is bit #4
	$$$2300.00000000

	16 
	121
	136
	F16.8
	 Data base resolution in meters for  

C-bit:
'Coastline Grid' is bit #5
	$$$7000.00000000

	17
	137
	152
	F16.8
	'Latitude Grid' resolution in degree
	$$$$$$5.00000000

	18
	153
	168
	F16.8
	'Longitude Grid' resolution in degree 

L-bit:
'Lat/Long Grid', is bit #6
	$$$$$10.00000000

	19
	169
	172
	A4
	Quality indicator of grid supplied:

$$$$ - Standard generation

A$$$ - Advanced generation scheme 

Mnnn - Manual control of nnn positions


	

	20
	173
	1800
	
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

ORBIT_AND_ATTITUDE_DATA_RECORD   (Derived Data Set)

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-----------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM         *
	1
	16
	
	Record Identification Segment
	

	1
	1
	4
	B4
	Record sequence number
	5

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	10

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	40

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Record Length
	1800

	7
	13
	16
	I4
	Orbit /Attitude ancillary record sequence number
	$$$1



	8                                   *
	17
	24
	8Al
	Flag indicating valid parts of this Rec:
	

	
	17
	
	
	$ or 1 if orbit data available or not (part 1)
	

	
	18
	
	
	$ or 1 if additional data available or not (part 2)
	

	
	19
	
	
	$ or 1 if State Vector available or not (part 3)
	

	
	20
	
	
	$ or 1 if  Attitude data available or not (part 4)
	

	
	21
	
	
	$ or 1 if correction data available or not (part 5)
	

	
	22
	
	
	$ or 1 orig. orbit inf. is included or not  (part 6)
	

	
	23
	24
	
	not  used
	

	9
	25
	40
	I16
	Epoch year and day of year (YYYYDDD)
	

	10
	41
	56
	I16
	Epoch time within day (msec)


	

	PART_1                       *
	57
	152
	
	Part l: Mean Brouwer orbital elements
	

	11
	57
	72
	F16.8
	Semi mayor axis (Km)
	

	12
	73
	88
	F16.8
	Eccentricity
	

	13
	89
	104
	F16.8
	Inclination (degree)
	`

	14
	105
	120
	F16.8
	Right Ascension of Ascending Node (degree)
	

	15
	121
	136
	F16.8
	Argument of Perigee (degree)
	

	16
	137
	152
	F16.8
	Mean Anomaly (degree)


	

	PART_2                       *
	153
	220
	
	Part 2: Additional Orbit Parameters
	

	17
	153
	168
	I16
	Orbit no. of data acquisition
	

	18
	169
	172
	A4
	Ascend./Desc. Node Flag ('AAAA' or 'DDDD')
	

	19
	173
	188
	F16.8
	Equator crossing node (degree)
	

	20
	189
	204
	I16
	Equator crossing date (YYYYDDD)
	

	21
	205
	220
	I16
	Equator crossing time (msec)


	

	PART_3                       *
	221
	316
	
	Part 3: State Vector
	

	22
	221
	236
	F16.8
	X-position component     (km)
	

	23
	237
	252
	F16.8
	Y-position component     (km)
	

	24
	253
	268
	F16.8
	Z-position component     (km)
	

	25
	269
	284
	F16.8
	X-velocity component     (km/sec)
	

	26
	285
	300
	F16.8
	Y-velocity component     (km/sec)
	

	27
	301
	316
	F16.8
	Z-velocity component     (km/sec)


	

	PART_4                       *
	317
	364
	
	Part 4: Attitude information
	

	28
	317
	332
	F16.8
	Pitch (degree)
	

	29
	333
	348
	F16.8
	Yaw (degree)
	

	30
	349
	364
	F16.8
	Roll (degree)


	

	PART_5                       *
	365
	400
	
	Part 5: Correction information
	

	31
	365
	380
	I16
	Time difference Station - Satellite (sec)
	

	32
	381
	396
	I16
	Actual Sensor Scan rate (scans/sec)
	

	33
	397
	400
	4Al
	Blanks
	


IMAGERY_VOLUME

LEADER_FILE

ORBIT_AND_ATTITUDE_DATA_RECORD    (2-Line Message)

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	-------------------------



	PART_6                      *
	401
	620
	
	Part 6: Original orbit information  source:

Plain Language identification of orbit information 

Source:
	

	34
	401
	480
	A80
	NASA$Prediction$Bulletin$$$$$$$$$$$$ ....$$$$
	

	35
	481
	
	Al
	Blanks
	Blank

	36
	482
	
	Al
	Line number (=1)
	x

	37
	483
	
	Al
	Blank
	Blank

	38
	484
	488
	A5
	Satellite number; see  below!
	xxxxx

	39
	489
	
	Al
	Element classification:

Unclassified/Confidential/Secret
	x

	40
	490
	
	Al
	Blanks
	Blank

	41                                *
	491
	498
	A8
	International designator:
	xxxxxxxx

	41a
	491
	492
	A2
	Year of Launch
	xx

	41b
	493
	495
	A3
	Launch Number of the year
	    xxx

	41c
	496
	498
	A3
	Piece of launch
	          xxx

	42
	499
	
	Al
	Blank

Satellite Number  and Designator  known:

TIROS-N
11060
78096$$A

NOAA-6
1I416
79$57$$A

NOAA -7
12553
81$59$$A

NOAA-8
13923
83$22$$A

NOAA-9
15427
84123$$A

NOAA-10
16969
86260$$A


	Blank



	43
	500
	501
	A2
	Epoch Year (last 2 digits)
	xx

	44
	502
	513
	A12
	Epoch Day and fraction
	xxx.xxxxxxxx

	45
	514
	
	Al
	Blank
	Blank

	46
	515
	524
	A10
	lst Time Der. of Mean Motion (rev./day)
	+.xxxxxxxx

	47
	525
	
	Al
	Blank
	Blank

	48
	526
	533
	A8
	2nd Time Der. of Mean Motion (rev./day)
	+xxxxx-x

	49
	534
	
	Al
	Blank
	Blank

	50
	535
	542
	A8
	Perturbation coefficient
	+xxxxx-x

	51
	543
	
	Al
	Blank
	Blank

	52
	544
	
	Al
	Ephemeris Type ID
	x

	53
	545
	
	Al
	Blank
	Blank

	54
	546
	549
	A4
	Element  number
	xxxx

	55
	550
	
	Al
	Check sum (modulo 10)
	x

	56
	551
	
	Al
	Blank
	Blank

	57
	552
	
	Al
	Line number(=2)
	x

	58
	553
	
	Al
	Blank
	Blank

	59
	554
	558
	A5
	Satellite number
	xxxxx

	60
	559
	
	Al
	Blank
	Blank

	61
	560
	567
	A8
	Inclination (degree)
	xxx.xxxx

	62
	568
	
	Al
	Blank
	Blank

	63
	569
	576
	A8
	Right Ascension of Ascending Node (degree)
	xxx.xxxx

	64
	577
	
	Al
	Blank
	Blank

	65
	578
	584
	A7
	Eccentricity                                                           (.)
	xxxxxxx

	66
	585
	
	Al
	Blank
	Blank

	67
	586
	593
	A8
	Argument of  Perigee (degree)
	xxx.xxxx

	68
	594
	
	Al
	Blank
	Blank

	69
	595
	602
	A8
	Mean Anomaly (degree)
	xxx.xxxx

	70
	603
	
	Al
	Blank
	Blank

	71
	604
	614
	A11
	Mean Motion (rev./day)
	xx.xxxxxxxx

	72
	615
	619
	A5
	Revolution number at Epoch (rev.)
	xxxxx

	73
	620
	
	Al
	Check sun (modulo 10)
	x



	74
	621
	1800
	
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

ORBIT_AND_ATTITUDE_DATA_RECORD    (TBUS Part 4)

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	-------------------------------------
	----------
	----------
	---------------
	-------------------------------------------------------------------
	-------------------------


	PART_6                       *
	401
	729
	
	Part 6: Original Orbit information:

Plain language identification of Orbit information 

source:
	

	34
	401
	480
	A80
	TBUS$PART$4$$$$$$$$$$$$$$$$$$$$$$$$....$$$$
	

	35 
	481
	489
	A9
	International designator:

          e.g. NOAA-9     1984  123A
	xxxxxxxxx

	36
	490
	
	Al
	Blank
	Blank

	37
	491
	495
	A5
	Orbit Number at Epoch
	xxxxx

	38
	496
	
	Al
	Blank
	Blank

	39
	497
	508
	A12
	Julian Day of Ascending Mode
	xxx.xxxxxxxxx

	40
	509
	
	Al
	Blank
	Blank

	41
	510
	511
	A2
	Epoch    Year (last 2 digits)
	xx

	42
	512
	513
	A2
	Epoch    Month (last 2 digits)
	xx

	43
	514
	515
	A2
	Epoch    Day (last 2 digits)
	xx

	44
	516
	517
	A2
	Epoch    Hour (last 2 digits)
	xx

	45
	518
	519
	A2
	Epoch    Minute (last 2 digits)
	xx

	46
	520
	524
	A5
	Epoch   Second (last 2 digits)
	xx.xxxx

	47
	525
	
	Al
	Blank
	Blank

	48
	526
	532
	A7
	Point of Aries (Vernal Point in degrees)
	xxx.xxxx

	
	
	
	
	**********end of line 1**********


	

	49
	533
	540
	A8
	Anomalistic Period (in minutes)
	xxxx.xxxx

	50
	541
	
	Al
	Blank
	Blank

	51
	542
	549
	A8
	Nodal Period  (in minutes)
	xxxx.xxxx

	52
	550
	
	Al
	Blank
	Blank

	53
	551
	558
	
	Eccentricity
	.xxxxxxxx

	54
	559
	
	Al
	Blank
	Blank

	55
	560
	567
	A8
	Argument of Perigee (in degrees)
	xxx.xxxxx

	56
	568
	
	Al
	Blank
	Blank

	57
	569
	576
	A3
	Right Ascension of  asc. Node (in degrees)
	xxx.xxxxx

	58
	577
	
	Al
	Blank
	Blank

	59
	578
	585
	A8
	Inclination (in decrees)
	xxx.xxxxx

	
	
	
	
	**********end of line 2**********


	

	60
	586
	593
	A8
	Mean Anomaly  (in degrees)
	xxx.xxxxx

	61
	594
	
	Al
	Blank
	Blank

	62
	595
	602
	A8
	Semi-Major Axis
	xxxxx.xxx

	63
	603
	
	Al
	Blank


	Blank

	
	
	
	
	    State Vector: each of the 6 values is preceded by 'P'

or ''M' to indicate plus or minus value (s - sign) 

e.g. x = -6951.7157 km = M069517157


	

	64
	604
	 613
	   A10
	x-Position (in km)
	   sxxxxx.xxxx

	65 
	614
	
	Al
	Blank
	Blank

	66
	615
	624
	A10
	y-Position (in km)
	sxxxxx.xxxx

	67
	625
	
	    Al
	Blank
	Blank

	68
	626
	 633
	    A10
	z-Position        (in km)
	sxxxxx.xxxx

	
	
	
	
	**********end of line 3**********


	

	69
	636
	644
	A9
	x-Velocity (in km/sec)
	sxx.xxxxxx

	70
	645
	
	Al
	Blank
	Blank

	71
	646
	654
	A9
	y-Velocity (in km/sec)
	sxx.xxxxxx

	72
	655
	
	Al
	Blank
	Blank

	73
	656
	664
	A9
	z-Velocity (in km/sec)
	sxx.xxxxxx

	74
	665
	
	Al
	Blank
	Blank

	75
	666
	674
	A9
	Ballistic Coefficient CD-A/M (in m**2/kg)
	x.xxxxxxxx

	76
	675
	
	Al
	Blank
	Blank

	77
	676
	678
	A3
	Daily Solar Flux (E-7 watt/m**2)
	xxx

	78
	679
	681
	A3
	90 Day Mean Solar Flux (E-7 watt/m**2)
	xxx

	79
	682
	684
	A3
	Planetary Magnetic Index (2E-5 gauss)
	xxx

	80
	685
	
	A1
	Blank
	Blank

	81
	686
	689
	A4
	Drag Modulation Coefficient
	.xxxx

	
	
	
	
	**********end of line 4**********


	

	82
	690
	699
	A10
	Radiation Pressure Coefficient (m**2/kg)
	.xxxxxxxxxx

	83
	700
	
	Al
	Blank
	Blank

	84
	701
	709
	A9
	Perigee Velocity (deg./day)
	sxxx.xxxxx

	85
	710
	
	Al
	Blank
	Blank

	86
	711
	719
	A9
	Ascending Node Velocity (deg./day)
	sxxx.xxxxx

	87
	720
	
	Al
	Blank
	Blank

	88
	721
	729
	A9
	Mean Anomaly Rare of Change (deg./day) 
	sxxx.xxxxx

	
	
	
	
	********end of line 5************
	

	
	
	
	
	
	

	89
	730
	1800
	
	Blanks
	Blanks


IMAGERY_VOLUME

LEADER_FILE

RADIOMETRIC_ANCILLARY_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	---------------------------------
	-----------
	-----------
	-------------
	-----------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM          *
	1
	20
	
	    Record Identification Segment
	

	1
	1
	4
	B4
	Record sequence number
	6

	2
	5
	
	Bl
	File Code (according to CEOS definition
	10

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	50

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Record Length 
	1800

	7
	13
	16
	I4
	Radiometric anc. Record sequence number
	$$$1

	8
	17
	20
	
	Blanks
	Blanks

	
	
	
	
	
	

	
	
	
	
	Physical Parameters Description:

The following fields contain informations relevant to 

the raw data treatment, the unit, the value range, etc.,

of the parameters computed into the level 2 products.
	

	
	
	
	
	
	

	REF_B1_PAR                *
	21
	132
	
	REFLECTANCE FROM AVHRR BAND 1

	9
	21
	40
	A20
	Physical Parameter
	REFLECTANCE$BND$1$$$

	10
	41


	60


	A20
	Physical Unit for the Parameter


	PERCENTAGE$$$$$$$$$$

	11
	61
	76
	A16
	Data Treatment

Operations performed on raw data are given by a 

combination of the following codes:

C - NESDIS preflight calibrations

D - Visible calibrations from other sources

S - Solar Zenith Angle correction

E - Sun_Earth distance correction

B - On-board calibrations

T - Conversion from radiance to Brightness Temp.

N - Non-linearity correction to Brightness Temp.

Z - Satellite Zenith Angle correction


	

	12
	77
	84
	I8
	Digital Count Start Value
	

	13
	85
	92
	I8
	Digital Count End Value
	

	14
	93
	108
	F16.4
	Slope
	

	15
	109
	124
	F16.4
	Intercept

Slope and Intercept value are used to decode digital 

counts into Physical Parameters 

Usage: Phys_val = SLOPE*Dig_count + INTERCEPT
	

	16
	125
	132
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)


	

	REF_B2_PAR                *
	133
	244
	
	REFLECTANCE FROM AVHRR BAND 2

	17
	133
	152
	A20
	Physical Parameter 
	REFLECTANCE$BND$2$$$

	18
	154
	172
	A20
	Physical Unit for the Parameter
	PERCENTAGE$$$$$$$$$$

	19
	173
	188
	A16
	Data Treatment
	

	20
	189
	196
	I8
	Digital Count Start Value
	

	21
	197
	204
	I8
	Digital Count End Value
	

	22
	205
	220
	F16.4
	Slope
	

	23
	221
	236
	F16.4
	Intercept
	

	24
	237
	244
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)


	

	RAD_B3_PAR               *       
	245
	356
	
	RADIANCE FROM AVHRR BAND 3

	25
	245
	264
	A20
	Physical Parameter
	RADIANCE$BND$3$$$$$$

	26
	265
	284
	A20
	Physical Unit for the Parameter
	mW$m-2$sr-1$cm$$$$$$

	27
	285
	300
	A16
	Date Treatment
	

	28
	301
	308
	I8
	Digital Count Start Value
	

	29
	309
	316
	I8
	Digital Count End Value
	

	30
	317
	332
	F16.4
	Slope
	

	31
	333
	348
	F16.4
	Intercept
	

	32
	349
	356
	A8
	Resolution of the parameter 

(expressed into the relevant physical unit)


	

	BRT_B4_PAR                *
	357
	468
	
	BRIGHTNESS TEMPERATURE FROM AVHRR BAND 4

	33
	357
	376
	A20
	Physical Parameter
	BRIGHTN$TEMP$BND$4$$

	34
	377
	396
	A20
	Physical Unit for the Parameter
	KELVIN$DEGREES$$$$$$

	35
	397
	412
	A16
	Data Treatment
	

	36
	413
	420
	I8
	Digital Count Start Value
	

	37
	421
	428
	I8
	   Digital Count End Value
	

	38
	429
	444
	F16.4
	Slope
	

	39
	445
	460
	F16.4
	Intercept
	

	40
	461
	468
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)
	

	
	
	
	
	
	

	BRT_B5_PAR               *
	469
	580
	
	BRIGHTNESS TEMPERATURE FROM AVHRR BAND 5

	41
	469
	488
	A20
	Physical Parameter
	BRIGHTN$TEMP$BND$5$$

	42
	489
	508
	A20
	Physical Unit for the Parameter
	KELVIN$DEGREES$$$$$$

	43
	509
	524
	A16
	Date Treatment
	

	44
	525
	532
	I8
	Digital Count Start Value
	

	45
	533
	540
	I8
	Digital Count End Value
	

	46
	541
	556
	F16.4
	Slope
	

	47
	557
	572
	F16.4
	Intercept
	

	48
	573
	580
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)


	

	NDVI_PAR
	581
	692
	
	NORMALISED DIFFERENCE VEGETATION INDEX

	49
	581
	600
	A20
	Physical Parameter
	NDVI$$$$$$$$$$$$$$$$

	50
	601
	620
	A20
	Physical Unit for the Parameter
	DIMENSIONLESS$$$$$$$

	51
	621
	636
	A16
	Date Treatment
	

	52
	637
	644
	I8
	Digital Count Start Value
	

	53
	645
	652
	I8
	Digital Count End Value
	

	54
	653
	668
	F16.4
	Slope
	

	55
	669
	684
	F16.4
	Intercept
	

	56
	685
	692
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)


	

	SST_PAR                     *
	693
	805
	
	SEA SURFACE TEMPERATURE

	57
	693
	712
	A20
	Physical Parameter
	SEA$SURFACE$TEMP$$$$

	58
	713
	732
	A20
	Physical Unit for the Parameter
	CELSIUS$DEGREES$$$$$

	59
	733
	748
	A16
	Date Treatment
	

	60
	749
	756
	I8
	Digital Count Start Value
	

	61
	757
	764
	I8
	Digital Count End Value
	

	62
	765
	780
	F16.4
	Slope
	

	63
	781
	796
	F16.4
	Intercept
	

	64
	797
	804
	A8
	Resolution of the parameter

(expressed into the relevant physical unit)


	

	AVHRR_VIS_CAL        *
	805
	884
	
	Visible AVHRR channels calibration information 

AVHRR channel  1 calibration coefficients 

corrected by Sun-Earth distance
	

	65
	805
	820
	F16.4
	Slope
	

	66
	821
	836
	F16.4
	Intercept

AVHRR channel 2 calibration coefficients 

Corrected by Sun-Earth distance
	

	67
	837
	852
	F16.4
	Slope
	

	68
	853
	868
	F16.4
	Intercept
	

	69
	869
	876
	I8
	AVHRR channel 1 Solar Irradiance
	

	70
	877
	884
	I8
	AVHRR channel 2 Solar Irradiance


	

	AVHRR_INF_CAL        *
	885
	892
	F16.4
	Infrared AVHRR channels calibration information
	

	71
	885
	892
	I8
	Internal Target Temperature (K*100, averaged 

over the current image)
	

	72
	893
	1800
	
	Blanks
	Blanks


IMAGERY_VOLUME

IMAGERY_FILE

FILE_DESCRIPTOR_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	---------------------------


	REC_IDE_SEGM          *
	1
	16
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	1

	2
	5
	
	Bl
	File Code (according to CEOS definition
	63

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	Length of this record 
	22680

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$



	FDR_FIXED_SEGM      *
	17
	180
	
	FILE DESCRIPTOR RECORD FIXED SEGMENT
	

	9
	17
	28
	A12
	Control Document Number for this Data File

Format
	$$$$$$$$$$$$

	10
	29
	30
	A2
	Control Document Revision Number

<XX>, where XX='$A', etc.
	$A

	11
	31
	32
	A2
	File Design Descriptor Revision Letter

<XX>, (initially '$A',then "$B",etc.)
	$A

	12
	33
	44
	A12
	Software Release Number

SHA2xCCT$<XXX>, Initially XXX=001,then 

002,etc.

x - Level 2 product identifier, e.g. A, B
	

	13
	45
	48
	I4
	File Number
	$$$2

	14
	49
	64
	A16
	File Name

T$NSHA2xIMOPLINN

NnnSHA2xIMOPLINN, where

  nn - Mission number, e.g. 09 for NOAA-9

  x - Level 2 product identifier, e.g. A, B
	

	15
	65
	68
	A4
	Record Sequence and Location Type Flag
	FSEQ

	16
	69
	76
	I8
	Sequence Number location
	$$$$$$$1

	17
	77
	80
	I4
	Sequence Number Field Length
	$$$4

	18
	81
	84
	A4
	Record  Code and Location Type Flag
	FTYP

	19
	85
	92
	I8
	Record  Code Location
	$$$$$$$5

	20
	93
	96
	I4
	Record  Code Field Length
	$$$4

	21
	97
	100
	A4
	Record  Length and Location Type Flag
	FLGT

	22
	101
	108
	I8
	Record  length Location
	$$$$$$$9

	23
	109
	112
	I4
	Record  Length Field Length
	$$$4

	24
	113
	
	Al
	Flag  indicating     that   data     interpretation

information is included within the file descriptor 

record. 

<X> where X=Y OR N, for YES or NO
	Y

	25
	114
	
	Al
	Flag indicating that data interpretation information is 

included within the file in record(s) other than the 

descriptor

<X> where X=Y OR N, for YES or NO
	N

	26
	115
	
	Al
	Flag indicating that data display information is 

included within the file descriptor record.

<X> where X=Y OR N, for YES or NO
	Y

	27
	116
	
	Al
	Flag indicating that data display information is 

included within the fìle in record(s) other  than the 

file descriptor.

<X> where X=Y OR N, for YES or NO
	N

	28
	117
	180
	
	Reserved Segment
	Blanks



	FDR_VARIA_SEGM     *
	181
	22680
	
	    FILE DESCRIPTOR RECORD VARIABLE SEGMENT

	29
	181
	186
	I6
	Number of image records 
	$$1440

	30
	187
	192
	I6
	Image records length
	$22680

	31
	193
	216
	
	Reserved (blanks)
	Blanks



	PIX_PAR                       *
	217
	232
	
	PIXEL GROUP PARAMETERS: - n/a  for LINN-
	

	32
	217
	220
	I4
	Number of bits per pixel
	$$$0

	33
	221
	224
	I4
	Number of pixels per data group
	$$$0

	34
	225
	228
	I4
	Number of bytes per data group
	$$$0

	35
	229
	232
	A4
	Justification and order of pixels within data  group
	$$$$



	IMA_PAR                      *
	233
	272
	
	IMAGE  PARAMETERS
	

	36
	233
	236
	I4
	Number of bands of imagery in this file
	$$$5

	37
	237
	244
	I8
	Number of  lines per image (one band) in this file
	$$$$1440

	38
	245
	248
	I4
	Number  of  left border pixels
	$$$0

	39
	249
	256
	I8
	N umber of  image pixels per line
	$$$$2048

	40
	257
	260
	I4
	Number of  right border pixels
	$$$0

	41
	261
	264
	I4
	Number of  top border lines
	$$$0

	42
	265
	268
	I4
	Number of  bottom border 1ines
	$$$0

	43
	269
	272
	A4
	Interleaving indicator
	LI05



	REC_PAR                      *
	273
	296
	
	RECORD PARAMETERS
	

	44
	273
	274
	I2
	Number of physical records per line
	$1

	45
	275
	276
	I2
	Number of physical  records per multispectral

line in this file
	$1

	46
	277
	280
	I4
	Number of bytes of   prefix data per record
	$$24

	47
	281
	288
	I8
	Number of bytes of image  data record
	$$$$4096

	48
	289
	292
	I4
	Number of bytes of suffix  data record
	2164

	49
	293
	296
	I4
	Prefix/suffix repeat flag
	$$$$



	PS_LOC_FIELDS          *


	297
	432
	
	PREFIX/SUFFIX LOCATORS FIELDS

The format for an 8 byte ASCII locator should be as follows:

Bytes 1-4   = start byte Number of the field  within prefix/suffix.

Bytes 5-6   = length in bytes of the field  to be located

Byte 7        = letter 'P, or 'S' indicating the location of                                  field is prefix or suffix.

Byte 8
= type of data format

        A
= ASCII

        B       = Binary

        N       = Numeric ASCII
	


	50
	297
	304
	A8
	Scan line Number Locator
	$$$1$4PB

	51
	305
	312
	A8
	Image  (band) number locator
	$$$$$$$$

	52
	313
	320
	A3
	Time of scan line locator
	$$13$4PB

	53
	321
	328
	A8
	Left-fill count Locator
	$$17$4PB

	54
	329
	336
	A8
	Right-fill count Locator
	$$21$4PB

	55
	337
	340
	A8
	Pad pixels present "indicator"
	$$$$$$$$

	56
	341
	368
	AS
	Blanks
	$$$$$$$$

	57
	369
	376
	A8
	Scan line quality code locator
	$$$1$4SB

	58
	377
	384
	A3
	Calibration information locator
	$$3799SB

	59
	385
	392
	A8
	Gain values field locator
	131320SB

	60
	393
	400
	A8
	Bias values field locator
	133320SB

	61
	401
	432
	
	Blanks
	Blanks



	DATA_DESC                *
	433
	464
	
	PIXEL DATA DESCRIPTION: n/a for LINN
	

	62
	433
	436
	I4
	Number of left fill bits within pixel
	$$$0

	63
	437
	440
	I4
	Number of right fill bits within pixel
	$$$0

	64
	441
	448
	I8
	Maximum available data range of pixel (from 

zero)
	$$$$$$$0

	65
	449
	456
	A8
	Left fill pixel bits data description
	$$$$$$$$

	66
	457
	464
	A8
	Right fill pixel bits data description
	$$$$$$$$



	LINN_DESC                  *
	465
	708
	
	LINN Description:
	

	67
	465
	468
	I4
	Number of bands per line for LINN interleaving

LINN  Pixel Group data Band l:
	$$$5

	68a
	469
	472
	I4
	Number  of bits per pixel
	$$10

	68b
	473
	476
	I4
	Number  of pixel per data   group
	$$$1

	68c
	477
	480
	I4
	Number of  bytes  per  data   group
	$$$2

	68d
	481
	484
	A4
	Justification and order of pixels within data  group

LINN  Pixel Group data Band 2
	RJLR



	69a
	485
	488
	I4
	Number of bits per pixel
	$$10

	69b
	489
	492
	I4
	Number of pixel per data group
	$$$1

	69c
	493
	496
	I4
	Number of bytes per data group
	$$$2

	69d
	497
	500
	A4
	Justification and order of pixels within data group
	RJLR

	
	
	
	
	LINN Pixel Group data Band 3:
	

	70a
	501
	504
	I4
	Number of bits per pixel
	$$10

	70b
	505
	508
	I4
	Number of pixel per data  group
	$$$1

	70c
	509
	512
	I4
	Number of bytes per data  group
	$$$2

	70d
	513
	516
	A4
	Justification and order of pixels within data  group

LINN  pixel  Group data  Band 4:
	RJLR

	71a
	517
	520
	I4
	Number of bits per pixel
	$$10

	71b
	521
	524
	I4
	Number of pixel per data  group
	$$$l

	71c
	525
	528
	I4
	Number of bytes per data   group
	$$$2

	71d
	529
	532
	A4
	Justification and order of pixels within data  group

LINN  Pixel Group data  Band 5:
	RJLR

	80a
	533
	536
	I4
	Number of bits per pixel
	$$10

	80b
	537
	540
	I4
	Number of pixel per data group
	$$$1

	80c
	541
	544
	I4
	Number of bytes per data group
	$$$2

	80d
	545
	548
	A4


	Justification and order of pixels within data group
	RJLR
	
	
	
	

	LEV_2_DAT                *
	549
	1108
	
	LEVEL-2 pixel data arrangement

    LINN Pixel data description Band 1:


	

	81a
	549
	552
	I4
	Number of left fill bits within pixel
	$$$6

	81b
	553
	556
	I4
	Number of right fill bits within pixel
	$$$0

	81c
	557
	564
	18
	Maximum data range of pixel values
	$$$$1023

	81d
	565
	580
	A16
	Pixel bits description for product Level 2A:  

CCC - Classification flag ....... at bits 1-3

    001 - Land

    010 - Sea

    011 - Cloud

    100 - Snow/Ice

    111 - Unclassified 

    000 - Not processed

    S - State Boundary Grid ....... at bit 4

    C - Coastline Grid ................ at bit 5

    L - Latitude/Longitude Grid .. at bit 6

(10 bits Data pixel................at bits 7-16)

RFB1 - Reflectance from AVHRR Band 1

RFB2 - Reflectance from AVHRR Band 2

RDB3 - Radiance from AVHRR Band 3

BTB4 - Bright. Temp. from AVHRR Band 4

BTB5 - Bright. Temp. from AVHRR Band 5

NDVI - Normalized Difference Vegetation Index

SST - Sea Surface Temperature

Pixel bits description for product Level 2B:
	CCCSCL$$$RFB1$$$

	81e
	581
	596
	A16
	Land             :      
	001SCL$$$NDVI$$$

	81f
	597
	612
	A16
	Sea               :
	010SCL$$$RFB1$$$

	81g
	613
	628
	A16
	Cloud           :  
	011SCL$$$RFB1$$$

	81h
	629
	644
	A16
	Snow/Ice      :   
	100SCL$$$RFB1$$$

	81i
	645
	660
	A16
	Unclassified  :  


	111SCL$$$RFB1$$$

	
	
	
	
	LINN Pixel data description Band 2:
	

	82a
	661
	664
	I4
	Number of left fill bits within pixel
	$$$6

	82b
	665
	668
	I4
	Number of right fill bits within pixel
	$$$0

	82c
	669
	676
	I8
	Maximum data range of pixel values
	$$$$1023

	82d
	677
	692
	A16
	Pixel bits description for product Level 2A:
	CCCSCL$$$RFB2$$$

	
	
	
	
	Pixel bits description for product Level 2B:
	

	82e
	693
	708
	A16
	Land             :      
	001SCL$$$RFB2$$$

	82f
	709
	724
	A16
	Sea               :
	010SCL$$$RFB2$$$

	82g
	725
	740
	A16
	Cloud           :  
	011SCL$$$RFB2$$$

	82h
	741
	756
	A16
	Snow/Ice      :   
	100SCL$$$RFB2$$$

	82i
	757
	772
	A16
	Unclassified  :  

    LINN Pixel data description Band 3:
	111SCL$$$RFB2$$$



	83a
	773
	776
	I4
	Number of left fill bits within pixel
	$$$6

	83b
	777
	780
	I4
	Number of right fill bits within pixel
	$$$0

	83c
	781
	788
	I8
	Maximum data range of pixel values
	$$$$1023

	83d
	789
	804
	A16
	Pixel bits description for product Level 2A:
	CCCSCL$$$RDB3$$$

	
	
	
	
	Pixel bits description for product Level 2B:
	

	83e
	805
	820
	A16
	Land             :      
	001SCL$$$RDB3$$$

	83f
	821
	836
	A16
	Sea               :
	010SCL$$$RDB3$$$

	83g
	837
	852
	A16
	Cloud           :  
	011SCL$$$RDB3$$$

	83h
	853
	868
	A16
	Snow/Ice      :   
	100SCL$$$RDB3$$$

	83i
	869
	884
	A16
	Unclassified  :  
	111SCL$$$RDB3$$$

	
	
	
	
	    LINN Pixel data description Band 4:
	

	84a
	885
	888
	I4
	Number of left fill bits within pixel
	$$$6

	84b
	889
	892
	I4
	Number of right fill bits within pixel
	$$$0

	84c
	893
	900
	I8
	Maximum data range of pixel values
	$$$$1023

	84d
	901
	916
	A16
	Pixel bits description for product Level 2A:
	CCCSCL$$$BTB4$$$

	
	
	
	
	Pixel bits description for product Level 2B:
	

	84e
	917
	932
	A16
	Land             :      
	001SCL$$$BTB4$$$

	84f
	933
	948
	A16
	Sea               :
	010SCL$$$BTB4$$$

	84g
	949
	964
	A16
	Cloud           :  
	011SCL$$$BTB4$$$

	84h
	965
	980
	A16
	Snow/Ice      :   
	100SCL$$$BTB4$$$

	84i
	981
	996
	A16
	Unclassified  :  
	111SCL$$$BTB4$$$

	
	
	
	
	    LINN Pixel data description Band 5:
	

	85a
	997
	1000
	I4
	Number of left fill bits within pixel
	$$$6

	85b
	1001
	1004
	I4
	Number of right fill bits within pixel
	$$$0

	85c
	1005
	1012
	I8
	Maximum data range of pixel values
	$$$$1023

	85d
	1013
	1028
	A16
	Pixel bits description for product Level 2A:
	CCCSCL$$$BTB5$$$

	
	
	
	
	Pixel bits description for product Level 2B:
	

	85e
	1029
	1044
	A16
	Land             :      
	001SCL$$$BTB5$$$

	85f
	1045
	1060
	A16
	Sea               :
	010SCL$$$SST$$$$

	85g
	1061
	1076
	A16
	Cloud           :  
	011SCL$$$BTB5$$$

	85h
	1077
	1092
	A16
	Snow/Ice      :   
	100SCL$$$BTB5$$$

	85i

86
	1093

1109
	1108

22680
	A16


	Unclassified  :

Blanks  


	111SCL$$$BTB5$$$

Blanks




IMAGERY_VOLUME

IMAGERY_FILE

IMAGE_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM         *
	1
	12
	
	Record Identification Segment
	

	1
	1
	4
	B4
	Record sequence  number (2,...,14411)
	

	2
	5
	
	B1
	File Code (according to CEOS definition)
	50

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	20

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Record length
	22680



	PRE_DATA                 *
	13
	36
	
	PREFIX DATA
	

	7
	13
	16
	B4
	Scan Line in current logical volume = 1, ...,1440
	

	8
	17
	20
	B4
	Channel number - n/a for LINN
	

	9                                   *
	21
	24
	
	Grid contents Indicator
	

	9,1
	21
	
	B1
	State Boundary Grid Indicator
	1

	9,2
	22
	
	B1
	Coastline Grid Indicator
	1

	9,3
	23
	
	B1
	Latitude/longitude Grid Indicator
	1

	9,4
	24
	
	B1
	Spare
	

	10
	25
	28
	B4
	Station Time (UT) at start of scanning volume in 

Millisec. of  day
	

	11
	29
	32
	B4
	Number of left fill pixels
	0

	12
	33
	36
	B4
	Number of right fill pixels
	0



	IMA_DATA                 *
	37
	20516
	
	IMAGE Data for AVHRR channels

1-5 in LINN format
	

	13
	37
	4132
	
	AVHRR Channel  1 data
	

	14
	4133
	8228
	
	AVHRR Channel  2  data
	

	15
	8229
	12324
	
	AVHRR Channel  3 data
	

	16
	12325
	16420
	
	AVHRR Channel  4 data
	

	17
	16421
	20516
	
	AVHRR Channel  5 data


	

	SUF_DATA                    *                                  
	20517
	22652
	
	SUFFIX DATA.
	

	18                                   *
	20517
	20520
	
	Scan line quality Indicator
	

	18,1
	20517
	
	Bl
	Sync loss indicator (1/0 = YES/NO)
	

	18,2
	20518
	
	B1
	Satellite time check result

0 = Time  sequence trustable

1 = Time  sequence to previous HRPT frame OK

2 = Time  sequence to previous HRPT frame wrong
	

	18,3
	20519
	
	
	Spare
	Blank

	18,4
	20520
	
	
	Spare
	Blank

	19
	20521
	20540
	
	Spare
	

	20
	20541
	20544
	B4
	Line length of one band

(fixed suffix position: bytes 25-28)
	2048

	21
	*20545
	20552
	
	Satellite Time Code
	

	2l,1
	20545
	20548
	B4
	Day of the year
	

	21,2
	20549
	20552
	B4
	Milliseconds of day


	

	
	20553
	20788
	
	    AVHRR calibration data (raw) from the HRPT frame

	22                                   *
	20553
	20652
	50B2
	Space scan calibration data
	

	23 
	20653
	20662
	5B2
	Electronic rare calibration
	

	24
	20663
	20672
	5B2
	Target temperature
	

	25
	20673
	20682
	5B2
	Patch temperature
	

	26
	20683
	20782
	50B2
	Back scan data
	

	27
	20783
	20784
	B2
	Spare
	Blanks

	28
	20785
	20788
	B4
	Derived black body temperature *100


	

	
	
	
	
	TIP data from HRPT frame:
	

	29
	20789
	21828
	B40
	TIP data corresponding to NESS_95 words 104-623


	

	                                      *                                         
	21829
	21868
	
	AVHRR calibration data  derived:
	

	30
	21829
	21832
	B4
	Stope*2**30 AVHRR band 1
	

	31
	21833
	21836
	B4
	Stope*2**30 AVHRR band 2
	

	32
	21837
	21840
	B4
	Stope*2**30 AVHRR band 3
	

	33
	21841
	21844
	B4
	Stope*2**30 AVHRR band 4
	

	34
	21845
	21848
	B4
	Stope*2**30 AVHRR band 5
	

	35
	21849
	21852
	B4
	Intercept*2**22 AVHRR band 1
	

	36
	21853
	21856
	B4
	Intercept*2**22 AVHRR band 2
	

	37
	21857
	21860
	B4
	Intercept*2**22 AVHRR band 3
	

	38
	21861
	21864
	B4
	Intercept*2**22 AVHRR band 4
	

	39
	21865
	21868
	B4
	Intercept*'2**22 AVHRR band 5
	

	40                                  *  
	21869
	21872
	
	Location and Angle (fields 41-43) contents

Indicator for current line:

 1/0 - data present/absent respectively
	

	40,l
	21869
	
	B1
	    Earth location indicator
	

	40,2
	21870
	
	B1
	    Sun angles indicator
	

	40,3
	21871
	
	B1
	    Satellite angle indicator
	

	40,4
	21872
	
	B1
	    Spare
	Blank

	41                                  *
	21873
	22132
	
	Location Data for 65 AVHRR tie points in 1/100                                     degrees
	

	
	21873
	21874
	B2
	Latitude tie point 1
	

	
	21875
	21876
	B2
	Longitude tie point 1

.........................2-64
	

	
	22129
	22130
	B2
	Latitude tie point 65
	

	
	22131
	22132
	B2
	Longitude tie point 65
	

	42                                   *
	22133
	22392
	
	Sun Angles for 65 AVHRR tie points  in 1/100 

    degree:
	

	
	22133
	22134
	B2
	Zenith tie point 1
	

	
	22135
	22136
	B2
	Azimuth tie point 1

.......................2-64
	

	
	22389
	22390
	B2
	Zenith tie point 65
	

	
	22391
	22392
	B2
	Azimuth tie point 65
	

	43                                   *
	22393
	22652
	B2
	Satellite Angles for 65 tie points in 1/100 

    degree:
	

	
	22393
	22394
	B2
	Zenith tie point 1
	

	
	22395
	22396
	B2
	Azimuth tie point 1

...................... 2-64
	

	
	22649
	22650
	B2
	Zenith tie point 65
	

	
	22651
	22652
	B2
	Azimuth tie point 65
	

	44
	22653
	22680
	
	Spare
	Blanks


IMAGERY_VOLUME

TRAILER_FILE

FILE_DESCRIPTOR_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM           *
	1
	16
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	1

	2
	5
	
	B1
	File Code (according to CEOS definition)
	63

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	192

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	18

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	length of this record
	4140

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$



	FDR_FIXED_SEGM      *
	17
	180
	
	FILE DESCRIPTOR RECORD FIXED SEGMENT
	

	9
	17
	28
	A12
	Control Document Number for this Data File

Format
	$$$$$$$$$$$$

	10
	29
	30
	A2
	Control Document Revision Number 

<XX> (Initially '$A', then '$B', etc) 
	$A

	11
	31
	32
	A2
	File Design Descriptor Revision Letter

<XX> (Initially '$A', then '$B', etc)
	$A

	12
	33
	44
	A12
	Software Release Number

SHA2xCCT$<XXX>, initially XXX=001

then 002,etc.

x - Level 2 product identifier, e.g. A, B
	

	13
	45
	48
	I4
	File Number
	$$$3

	14
	49
	64
	A16
	File Name

T$NSHA2xTRAILINN

NnnSHA2xTRAILINN, where

  nn - Mission number, e.g. 09 for NOAA-9

  x - Level 2 product identifier, e.g. A, B
	

	15
	65
	68
	A4
	Record Sequence and Location Type  Flag
	FSEQ

	16
	69
	76
	I8
	Sequence Number  location
	$$$$$$$1

	17
	77
	80
	I4
	Sequence Number Field Length
	$$$4

	18
	81
	84
	A4
	Record Code and Location Type Flag
	FTYP

	19
	85
	92
	I8
	Record  Code Location
	$$$$$$$5

	20
	93
	96
	I4
	Record  Code Field length
	$$$4

	21
	97
	100
	A4
	Record Length and Type Flag
	FLGT

	22
	101
	108
	I8
	Record Length location 
	$$$$$$$9

	23
	109
	112
	I4
	Record Length Field Length
	$$$4

	24
	113
	
	Al
	Flag indicating that data interpretation information 

is included within the file descriptor record.

<X> where X=Y OR N, for YES or NO
	Y

	25
	114
	
	Al
	Flag indicating that data interpretation information is 

included within the file in record(s) other than the 

descriptor 

<X> where X=Y OR N, for YES or NO
	N

	26
	115
	
	Al
	Flag indicating that data display information is

included within the file descriptor record.

<X> where X=Y OR N, for YES or NO
	N

	27



27
	116
	
	Al
	Flag indicating that data display information

is included within the file in record(s) other

than the file descriptor.

<X> where X=Y OR N, for YES or NO
	N

	28
	117
	180
	
	Reserved Segment
	Blanks



	FDR_VARIA_SEGM       *
	181
	4140
	
	FILE DESCRIPTOR RECORD VARIABLE SEGMENT

	29
	181
	186
	I6
	Number of trailer records
	$$$$$5

	30
	187
	192
	I6
	Trailer record Length
	4140

	31
	193
	216
	A24
	Reserved (blanks)
	Blanks

	LOC_FIELDS                  *
	217
	264
	
	LOCATORS FIELDS

Locator field structure is as follows:

!!!!!!          Byte l- 6: Record number containing that field

......!!!!!!     Byte 7-12: Byte position of the field within record

............!!!   Byte 13-15: Length of field in bytes

................!  Byte     16: Data type code of field



	32
	217
	232
	A16
	Parity error count field locator
	$$$$$0$$$$$0$$0A

	33
	233
	248
	A16
	Quality code summary map field locator
	$$$$$0$$$$$0$$0A

	34
	249
	264
	A16
	Blanks
	Blanks

	35
	265
	4140
	
	Blanks
	Blanks


IMAGERY_VOLUME

TRAILER_FILE

TRAILER_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	----------------------

	REC_IDE_SEGM        *
	1
	20
	
	Record identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number: 2,3,4,5 or 6
	

	2
	5
	
	B1
	File Code (according to CEOS definition)
	90

	3
	6
	
	Bl
	Record Code (according to CEOS definition)
	10

	4
	7
	
	Bl
	Mission Code (according to CEOS definition)
	12

	5
	8
	
	B1
	Origin Code (according to CEOS definition)
	50

	6
	9
	12
	B4
	Length of this record
	4140

	7
	13
	16
	I4
	Trailer record sequence Number
	$$$n

	8
	17
	20
	A4
	Blanks
	Blanks

	TRA_DATA                *
	21
	4128
	
	TRAILER DATA:
	

	9
	21
	4116
	B4096
	Histogram of the RAW data for the channel
	

	10
	4117
	4120
	B4
	Pixel increment applied for histogram generation
	

	11
	4121
	4124
	B4
	Line increment applied for histogram generation
	

	12
	4125
	4128
	B4
	Parity error count (Blanks for records 2,3,4,5)
	

	13
	4129
	4140
	B12
	Blanks
	Blanks


NULL_VOLUME

VOLUME_DIRECTORY_FILE

VOLUME_DESCRIPTOR_RECORD

	Field or field group name


	Start 

byte
	Last

byte
	Format
	Description and Explanation
	Content

	--------------------------------------
	-----------
	-----------
	---------------
	-------------------------------------------------------------------
	-------------------------


	REC_IDE_SEGM          *
	1
	16
	
	    Record Identification Segment
	

	1
	1
	4
	B4
	Record Sequence Number
	1

	2
	5
	
	Bl
	File Code (according to CEOS definition)
	192

	3
	6
	
	B1
	Record Code (according to CEOS definition)
	192

	4
	7
	
	B1
	Mission Code (according to CEOS definition)
	63

	5
	8
	
	Bl
	Origin Code (according to CEOS definition)
	18

	6
	9
	12
	B4
	Length of this record
	360

	7
	13
	14
	A2
	ASCII/EBCDIC Flag
	A$

	8
	15
	16
	A2
	2 Blanks
	$$



	VOL_DOC_SEGM        *
	17
	44
	
	Volume Documentation Segment
	

	9
	17
	28
	A12
	Superstructure Control document number
	CCB-CCT-0002

	10
	29
	30
	A2
	Superstructure control document revision

 Number
	$D

	11
	31
	32
	A2
	Superstructure record fornat revision letter

<XX> (initially '$A', then '$B', etc . . .)
	

	12
	33
	44
	A12
	Software Release Number
	ESA-EPO-0001



	VOL_IDE_SEGM          *
	45
	172
	
	Volume Identification Segment
	

	13
	45
	60
	A16
	Identifier of logical volume containing this 

volume descriptor : <MNN$YYDDDHHMM>$$

M       -  Mission               (=N for NOAA)

NN     - Mission number   (=09 for NOAA-9)

S        - Sensor ID
      (=H for HRPT)

YY     - Year
                    (=88 for 1988)

DDD  - Day of Year          (001......366)

HH     - Hour within day    (00......24)

MM    - Minute of hour     (00.......59)
	

	14
	61
	76
	A16
	Logical Volume ID
	Blanks

	15
	77
	92
	A16
	Volume Set ID
	Blanks

	16
	93
	94
	I2
	Number of Physical Volumes in the Set
	$1

	17
	95
	96
	I2
	Physical Volume Number, Start of Logical Volume
	$1

	18
	97
	98
	I2
	Physical Volume Number, End of Logical
	$1

	19
	99
	100
	I2
	Physical Volume sequence number (i.e.  of current 

Tape)
	$1

	20
	101
	104
	I4
	First Referenced File Number in this Physical Volume
	

	21
	105
	108
	I4
	Logical Volume Number within Volume  Set
	$$$2 (/3/4/5/6)

	22
	109
	112
	I4
	Logical Volume Number within Physical Volume
	$$$2 (/3/4/5/6)

	23
	113
	120
	A8
	Logical Volume Creation Date <YYYYMMDD>
	Blanks

	24
	121
	128
	A8
	Logical Volume Creation Time <HHMMSSXX>
	Blanks

	25
	129
	140
	A12
	Logical Volume Generating country

ITA - FRASCA or SPA - MASPAL or NOR


TROMSO
	Blanks

	26
	141
	148
	A8
	Logical Volume Generating Agency
	Blanks

	27
	149
	160
	A12
	Logical Volume Generating facility

ITA - FRASCA or SPA - MASPAL or NOR

TROMSO
	Blanks

	28
	161
	164
	I4
	Number of Pointer Records in Volume Directory
	Blanks

	29
	165
	168
	I4
	Number of Records in Volume Directory
	Blanks

	30
	169
	172
	I4
	Number of Logical Volumes on this Physical 

Volume


	Blanks

	31
	173
	260
	A88
	Volume Descriptor spare segment
	Blanks

	32
	261
	360
	A100
	Local Use Segment
	Blanks


3 ANNEXES

3.1 CEOS CODES FOR NOAA

data record description                                            

CEOS         CEOS          CEOS         CECS


file record mission origin



dec
dec
dec
dec

LEAD
Scene Header HRPT ESA
10
10
10
50

LEAD
Map Projection HRPT ESA
10
20
10
50

LEAD
Ground Control Points HRPT ESA
10
30
10
50

LEAD
Orbit and Attitude HRPT ESA
10
40
10
50

IMOP
LINN HRPT (raw data) ESA
50
20
10
50

IMOP
LINN TOVS ESA
50
20
20
50

TRAI
Histogram HRPT ESA
90
10
10
50

Level-2 codes:

LEAD     Scene Header SHARP-2 ESA
10
10
12
50

LEAD     Map Projection SHARP-2 ESA
10
20
12
50

LEAD     GCP's SHARP-2 ESA
10
30
12
50

LEAD     Orbit  SHARP-2 ESA
10
40
12
50

LEAD     Rad. Anc. SHARP-2 ESA
10
50
12
50


IMOP 
LINN SHARP-2 ESA
50
20
12
50

TRAI
Histogram  SHARP-2 ESA
90
10
12
50

IMOP LINN GAC data ESA
50
20
11
50

3.2 RECORD FIELDS CODES

These are the most important names used for the fields and group of fields in the ESA format description.

	REC_ IDE_SEGM

	- Identifies the Record Identification Segment.

	VOL_DOC_SEGM
	- Identifies the Volume Documentation Segment of the Volume Descriptor Records.

	VOL_IDE_SEGM
	- Identifies che Volume Identification Segment of the Volume Descriptor Records.

	FILE_IDE_SEGM
	- Identifies the File Identification Segment appearing in the File Pointer Records.

	FDR_FIXED_SEGM
	-The File Descriptor Record Fixed Segment appear in each File Descriptor Record.

	FDR_VARIA_SEGM
	- The same is for the File Descriptor Record Variable segment.

	LOC_FIELDS
	-The Locators Fields Segment appears in the File Descriptor Records.

	PS_LOC_FIELDS
	- The Prefix/Suffix Locators Fields Segment appear in the File Descriptor Record 
of the Imagery File.

	SCE_PAR
	- Identifies the Scene Parameters Segment in the Scene Header Records.

	MIS_PAR
	- Identifies the Mission Parameters Segment in Scene Header Records.

	FRAME_PAR
	- Identifies the Frame Parameters Segment in the Scene Headers Records

	SEN_ PAR
	- Identifies the Sensor Parameters Segment in the Scene Header Record of the
 Leader File.

	PRO_PAR
	- Identifies the Processing Parameters Segment in the Scene Header Records

	PIX_PAR

LEV_2_DAT
	- Identifies the Pixel Group Parameters Segment in the File Descriptar Records of 
the Imagery Files.

- Describes the level-2 data arrangement in the pixel.

	IMA_PAR
	- Identifies the Image Parameters Segment in the File Descriptor Records of the 
Imagery Files

	REC_PAR
	- The same for the Record Parameters Segments.

	DATA_DESC
	- Identifies the Pixel Data Description Segment in the File Descriptor Records.

	PRE_DATA


	- Identifies the Prefix Data Segment in the Image Records.

	IMA_DATA

	- Identifies the Image Data Segment in the Image Record of the Imagery File.

	SUF_DATA
	- The same for the Suffix Data Segment.

	TRA_DATA
	- Identifies the Trailer Data Segment in the Trailer Records.


File Pointer


Record #1





Data


Last Record











Inter Record Gap





Data 


Record #2





Inter Record Gap





Data 


Record #1





Inter Record Gap





File Descriptor 


Record





File Pointer


Record #n











Inter Record Gap





File Pointer


Record #2





Inter Record Gap





Inter Record Gap





Volume Descriptor


Record





EOF





EOF





EOF





EOF





Null Volume


Directory File





Data


File # n





EOF





EOF





Data 


File #3





EOF





Data 


File #2





EOF





Data


File #1





EOF





Volume Directory


File





												








Pixel Organization








SHARP-2A Imagery File and Record Organization





16





LSB











14





1





File Description Record





     Pixel





























12











File Description Record





Process HRPT data Record n. 1


Most northern scan





File Descriptor Record  				4,140


Trailer Record 1 					4,140


Trailer Record 2 					4,140


Trailer Record 3   				4,140


Trailer Record 4   				4,140


Trailer Record 5   				4,140





VOLUME DIRECTORY File:





Process HRPT data Record n. 1


Most northern scan





Process,. HRPT data


Record n. n





Process,. HRPT data


Last record


Most southern scan








End_of_File Mark





Process,. HRPT data


Record n. n











IMAGERY File:











TRAILER File:





    classification





State Boundary





MSB





Grid lat/long





Coastline











4





5





7





11











13





15











  Null Volume Descriptor Record 			360





File Descriptor Record				1,800


Header Record     				1,800


Map Projection Record				1,800


Ground Control Point Record			1,800


Orbit and Attitude Data Record			1,800


Radiometric Ancillary Record			1,800





File Descriptor Record			


Image Record No. 1     				22.680     Standard Record Introduction			22,680


Prefix Data		


AVHRR Data		


Suffix Data


Image Record No. 2				22,680


...						  .


...						  .


Image Record No. n(up to 1440)  			22,680











Record Length 


in bytes


Volume Descriptor Record			360


Leader File Pointer Record			360


Imagery File Pointer Record			360


Trailer File Pointer Record			360


Text Record Pointer Record			360	














NULL VOL. DIRECTORY File:











LEADER File:





Identifies Volume and tells number of Files





Tells how to read this File and how to find Key Data








Process,. HRPT data


Last record


Most southern scan





2





3





6





10





9





8








End_of_File Mark





Bit

















Standard record introduction


Line Prefix





AVHRR Band 1 Refl., pixel 1 ...2,048


AVHRR Band 2 Refl., pixel 1 ...2,048


AVHRR Band 3 Rad., pixel 1 ...2,048


AVHRR Band 4 Br. Temp. pixel 1 ...2,048


AVHRR Band 5 Br. Temp. pixel 1 ...2,048





Line Suffix





- Scan line quality


- Satellite time code


- AVHRR calibration


- Tip data


- Earth location


- Sun angles


- Satellite angles





Record Organization





Pixel Organization





Bit























    classification











State Boundary





Coastline





Grid lat/long





MSB























      Pixel











1





2





3





4





5





6





7





8





9





Standard record introduction





Line Prefix





Optical Parameters Band pixel 1 ...2,048


AVHRR Band 2 Refl., pixel 1 ...2,048


AVHRR Band 3 Rad., pixel 1 ...2,048


AVHRR Band 4 Br. Temp. pixel 1 ...2,048


Infrared Parameters Band, pixel 1 ...2,048





Line Suffix





- Scan line quality


- Satellite time code


- AVHRR calibration


- Tip data


- Earth location


- Sun angles


- Satellite angles





10





11





12





13























LSB





14





15





16





SHARP-2B Imagery File and Record Organization





Record Organization



































































































































