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1. INTRODUCTION 
1.1. Overview 
The Upper Tropospheric Humidity (UTH) product is derived for each segment for 
which there is either a cloud-free cluster or a low level cloud cluster of pixel values, 
and is a measure of the mean relative humidity of the upper atmosphere between 
about 500 mb and the tropopause. 
This document describes the OpenMTP format for UTH product retrieval. This is a 
new format developed for the MTP programme, and represents an enhancement 
and evolution from the previous IBMMOP format used by the MOP programme up to 
mid-November 1995. 

1.2. Contact Point 
All enquiries relating to this document or to the Meteosat Archive in general should 
be directed to: 

MARF Customer Enquiries 
EUMETSAT 
Am Kavalleriesand 31 
64295 Darmstadt 
Germany 

Telephone: +49 6151 807 377 
Telefax: +49 6151 807 379 
Electronic mail: archive@eumetsat.de 
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2. OVERVIEW 
2.1. Introduction 
This section provides brief details of the background to the OpenMTP format for 
UTH products. 
The OpenMTP format is a new format developed for the Meteosat Transition 
Programme (MTP). It represents a progression from the IBM-compatible 'IBMMOP' 
format used by ESOC during the preceding Meteosat Operational Programme 
(MOP) which ran until mid-November 1995. 
The main differences between the OpenMTP and IBMMOP formats are as follows: 
•	 The machine level representation of bits and bytes used in the OpenMTP format 

follows the standard used by UNIX / open systems architecture (SUN, HP, SGI 
...) machines, whereas the IBMMOP format follows the standard used by IBM 
machines. The open systems representation uses the IEEE standard for real 
number representation, and ASCII rather than EBCDIC encoding for character 
data. It is anticipated that support for this open system representation will provide 
increased convenience for users. 
The OpenMTP data representation is discussed in section 2.2. 

•	 The OpenMTP format includes an additional ASCII format header which can be 
easily examined by a user to check the content of a product file. 

•	 The OpenMTP format provides significant extra information for products 
generated in the MTP era (i.e. since mid-November 1995). This information is 
stored in fields which are not present in the IBMMOP format. 

2.2. Representation 
This section describes the open system machine representation of the basic data 
types character, logical, short integer (two byte), integer (four byte), and single-
precision floating-point. 
The representation is 'big endian' which implies the following layout: 

address a a+1 a+2 

(MSB) (LSB) 

byte n byte n+1 byte n+2 

Where byte n is more significant than byte n+1. That is, the most significant byte is 
located at the lowest address, the least significant byte is located at the highest 
address. This is in contrast to little endian format (employed by for instance DEC 
VAXes and IBM PCs) where the least significant byte is located at the smallest 
address and the most significant bytes are located at the highest address. 
In the following, bytes will be numbered from left to right starting with 0. Also bits are 
numbered from left to right starting with 0. Thus in a two byte integer, for example, 
the left-most byte will be given the number 0, the right-most byte will be given the 
number 1, the left-most bit will be given the number 0 and the right-most bit will be 
given the number 15. 
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Character type 
Character fields are coded in ASCII and occupy 1 byte of storage. 

Logical type 
Logical fields are coded in single bytes. A byte value of 0 corresponds to 'FALSE' 
and any other value to 'TRUE', although in line with convention a value of 1 is 
normally used for 'TRUE' within the OpenMTP format. 

Short integer 
A short integer is two bytes in length. The short integer is represented in two's 
complement which means that bit 0 of byte 0 has negative weight (-bit0 * 2**15). 
Unless otherwise stated, short integer fields should therefore be interpreted as 
signed values with a range of -32768 ... 32767. 

Integer type 
A full integer is four bytes in length. It is represented in two's complement which 
means that bit 0 of byte 0 has negative weight (-bit0 * 2**31). 

Single-precision floating point 
A single-precision (four byte) floating point number has the following representation: 

(MSB) (LSB) 

byte 0 byte 1 byte 2 byte 3 

mantissaexponent
sign 
(1) 

(8 bits) (23 bits) 

The following three fields describe the single-precision floating-point: 
S: The sign of the number. Values 0 or 1 represent positive and negative 

respectively. One bit (bit 0) is devoted to this field. 
E: The exponent of the number, base 2. 8 bits are devoted to this field. The 

exponent is biased by 127. Thus the range of the exponent is -127 to 128. 
M: The fractional part of the number's mantissa, base 2. 23 bits are devoted to 

this field. The integer part of the mantissa is always a binary 1 for which 
reason it is implicit in the representation. 
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3. PRODUCT STRUCTURE 
The overall product structure is shown in figure 2. The product consists of a variable 
number of records of variable length. 
The structure contains three distinct components: 
•	 Record 1, ASCII header. This fixed length (542 byte) record contains general 

information about the file in ASCII format. It enables a user to quickly check the 
content of the product using a basic editor or print function. 

•	 Record 2, product header. This fixed length (100 byte) record contains binary 
format information relating to the overall content of the file. 

•	 Records 3 onwards, UTH segment data. This contains the actual humidity values 
for each segment along with quality and other control information. In addition, 
since autumn 1996, the WV brightness temperature in Kelvin derived from pixels 
that are classified as low cloud or cloud-free is included. 
The segment records are hierarchically structured. One record is included for 
each of the 'M' segments for which there is a UTH result. Segments with no 
results are not included in the product. The number of segments present is 
recorded in record 2 to assist automatic parsing of the product structure. 
Each segment record in turn contains a 36 byte segment header, followed by 
one or more results for that segment. At the current time the number of results 
recorded is always 1, however future algorithm enhancements may enable 
multiple UTH values to be recorded for each segment and the format has been 
designed to accommodate this. Again, the number of results is recorded in the 
segment header to assist automatic parsing of the product structure. Each result 
block occupies 72 bytes. 
Because the product only ever contains one result per segment at the current 
time, the product size can be simply calculated as: 

542 + 100 + M * (36 + 1*72) bytes 

The three types of record have structures of type 1 to 3 respectively. Detailed 
descriptions of each structure are provided in section 4 of this document. 
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Figure 2 UTH Product Structure 

ASCII Header 542 bytesRecord 1 

Product HeaderRecord 2 100 bytes 

Record 3-end 

M segment records of 

Each record contains 
36 + (72*N) bytes 

variable length. 

where N is number of 
results for that segment. 

Segment Data 

1 

2 

3 

It should be noted that the 'records' in this product format are purely logical. The file 
should in practice be seen as a single structure consisting of a sequence of bytes. 
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5. ADDITIONAL NOTES 
5.1. Applicability 
The format description applies equally to products generated from the Meteosat 
Operational Programme (1978 – mid-November 1995) and from the Meteosat 
Transition Programme (mid-November 1995 onwards). 
However, the format includes many fields added as an enhancement for MTP, which 
cannot be fully populated when MOP era data is retrieved as the required underlying 
data is not available from the archive. 

5.2. Format History 
The OpenMTP product format is an evolution from the IBMMOP format used for 
many years by ESOC within the MOP programme. Users who wish to continue with 
the ESOC format can still retrieve the data in that form. However, the OpenMTP 
format offers additional data and features which should enhance the value of the 
product to most users. 

5.2.1. Evolution of Algorithms 
The algorithms used to generate UTH data for archiving have inevitably evolved over 
the years. It is not possible to provide a detailed history, but the following points 
should be considered when evaluating older data. 

•	 During the MOP era UTH data was only archived twice per day, for nominal times 
close to 00 and 12 hours UTC, rather than four times per day as under MTP. 

•	 WV brightness temperatures (derived from clear sky radiances) were not included 
prior to autumn 1996. 

5.2.2. Retrieving MOP Data in OpenMTP Format 
There are many new fields in the OpenMTP format which cannot be populated for 
MOP era data from the Meteosat Archive. These fields, and the way they are 
populated when these older data are requested, are tabulated below. (Note that 
these limits only affect the binary header record and the segment records; the ASCII 
header is fully populated for all data). 

Binary Header Record 

Offset Name Value for MOP Era Data 
016 PLTFRM ' N/A'. The original satellite from whose data the product was derived is not recorded 

in the ESOC archive. 

036 PALG 'MIEC: Information Not Available'. The algorithm history is not available. 

068 PVERS Always set to 0 for MOP era data. (The version numbers for MTP era data start from 
1). 

076 MQCFLG Set to FALSE (arbitrary). 

092 QTOTAL Set to 0 (arbitrary). 

096 DIST Set to FALSE (arbitrary). 
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UTH Segment Data Records 

Offset Name Value for MOP Era Data 
056 LOCQ Set to FALSE. Information not available for MOP era data. 

060 UTHQ Set to FALSE. Information not available for MOP era data. 

104 AQCREJ Set to FALSE. Information not available for MOP era data. 

105 MQCREJ Set to FALSE. Information not available for MOP era data. 

106 MQCMOD Set to FALSE. Information not available for MOP era data. 

5.3. Health Warnings 
There are no known format errors. 
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