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Chapter 1: Introduction

1.1 General

The Meteorology Group (MG) of the Range Commanders Council (RCC) has prepared
this document 1o fosier the compatibility of the iransmission, reception, and decoding of
upper air meteorological data at the member ranges under the cognizance of the RCC. It is
highly recommended that meteorological equipment operated by the ranges, and used in
programs that require test support, conform to these standards.

1.2 Scope

These standards do not necessarily define the existing capability of any test range, but
constitute a guide for the orderly implementation and application of uppér air measurement
systems for both the ranges and range users. A variety of upper air measurement systems are
currently in use at the ranges including rawinsondes, Doppler radar wind profilers, and sound
detection and ranging (sodar) systems. Any standard should be able 10 adequately encode the
data from these systems with the resolution and accuracy needed for various customers. In
addition, the standards should recognize that meteorological equipment is evolving and that
new capabilities will be available in the future. Itis anticipated that the two standards
documented here should be capable of handling upper air data from both current range
equipment and future systems.

1.3 Purpose

These standards provide the necessary criteria on which 1o base equipment design
and modification. The ultimate purpose is to ensure interoperability between ranges,
compatibility of range user equipment with the ranges, and efficient and effective
transmission of data to range customers.
1.4 Reference Documents

Reference documents are identified in the appropriate chapters.

1.5 Definitions

Commenly used terms are defined in the standard meteorological glossaries and
in RCC Document 351-97, A Glossary of Selected Meteorological Terms.

1.6 General Statements and Requirements

The following two chapters provide references for the two standards. In addition,
these chapters include discussions of the advantages and disadvantages of each format.
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Chapter 2: WMO Form 94 BUFR

2.1 General Description

World Meteorological Organization (WMQO) Form 94, Binary Universal Form for the
Representation of meteorological data (BUFRY), is a binary format designed 1o encode any
meteorological data. A BUFR message consists of 5 sections. These sections provide all
information about the dala in the message including the type of data, a description of the data
that will follow including the parameter, the units of measure, and the scaling and the actual
meteorological data. The slandardization and interoperability of the data are ensured through
the use of standardized tables for the data types and descriptions. These tables also provide the
flexibility to accomimodate new upper air systems in the future.

2.2 References

a. WMO Manual On Codes, Volume 1, Part B, Publication No. 306.

b. A Guide to WMO Code Form FM 94 BUFR (FCM-I16-1995)
2.3 Advantages

The use of the standard tables, and modification of the tables, allows the format to
accommodate change and the implementation of new observing systems. The binary format
allows the message to be casily decoded by computers. In addition, the ease and speed of
conversion into numeric format can allow computer decoding programs 1o run moie efficiently.
The data format is fairly compaci and is, in general, smaller than an equivalent ASCII file.

2.4 Disadvantages

The binary format is not easily viewed by humans. This format also requires well
designed decoding software thal recognizes the appropriate BUFR tables.
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Chapter 3: NASA Meteorological Data Transfer Format

-

3.1 General

The NASA Meteorological Data Transfer Format (MDTEF) is an ASCII text format.
A message consists of a series of lines of data with each line consisting of up to 80
characiers. The MDTF format is currenily used at the 30" and 45" Space Wings, White
Sands Missile Range, and Air Force Flight Test Center for support of not only NASA but
other customers. The MDTF document has defined message formats for the following upper
air systems: low resolution amps, high resolution amps, jimspheres, rawinsondes, Doppler
radar wind profilers, and Radio Acouslic Sounding Systems (RASS) virtual temperature
profiles.

3.2 Reference

JSC-22955, Meteorological Data Transfer IFormat for Space Shuttle Mission
Support.

3.3 Advaniages

The ASCII formatted message can be easily read by humans allowing for easy
quality control and interpretation of the raw data. The MDTF documentation has defined
formats for several types of observing systems in use at the ranges. Customers are often
more comfortable with this format, and many range customers have decoders specifically
written to handle ii.

3.4 Disadvantages

Formats for new observing systems will have to be defined in the future if the data is
not well represented by existing codes. This format technically limits a message line to 80
characters in length inciuding an end-of-line character. All messages may not easily flt into
this length. See, for example, the 915-MHz profiler systemy wind data format described in the
MDTF document. Decoding sofiware will also have to be developed for any new observing
svstems for which new formats are defined.
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Chapter 4: Conclusions

The MG recommends two different formats for upper air meteorological data
standards. The choice of these two formats recognizes the fact that a de facto standard has
evolved at the ranges and that meteorological data is used by a variety of customers with
differing needs. The de facto standard is a text based format known by various names, but
which will be referred to in this document as the NASA Meteorological Data Transfer Format
(MDTF). The second standard is the code recommended by the Office of the Federal
Coordinator for Meteorolegy which applies 1o the dissemination of data between federal
agencies — the Binary Universal Form for Representation of meteorological data (BUFR).
These two formats should provide the flexibility to meet the needs of all users of
meteorological data. These formats are also sufficiently documented such that this standard
will merely reference existing documents describing the standards.
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