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Background

• The Meteorological Data Transfer Format (MDTF) was developed to be used 

by NASA, the Air Force, and others for the Space Shuttle program. After this 

program ended, use of MDTF was maintained.

• MDTF offers a unique format including units and character formatting for each 

data source: 

 Wind Towers

 Low Resolution Flight Element balloons (LR)

 Winds only balloons [Low Resolution Flight Element balloon (LW), High Resolution 

Flight Element balloons (HR), and Jimsphere balloons (JS)]

 48 MHz Tropospheric Doppler Radar Wind Profiler (TDRWP)

 915 MHz DRWP

• Additionally, MDTF was designed so that files would be readable to users 

(ASCII) and easy to analyze with the FORTRAN programming language.
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Background

• Limitations of the MDTF format include:

 80 character limit per line. Lines of data can be difficult to read due to lack of 

delimiters and some data being separated across two or more lines. 

 No data values are sometimes denoted with white space and other times as “-999”.

 LR balloon data uses multiple termination lines and headers to separate 

interpolated data, mandatory data, and significant levels.

 Meta data in TDRWP and DRWP files can be difficult to read or understand.

 There exist data recorded by balloons that aren’t included in this format. 
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Motivation

• Conversations arose from the Range Commander’s Council Meteorology Group 

(RCC MG) discussing the limitations of MDTF, which come from MDTF being 

designed for older technologies. Further discussion was held at the Spring 2016 

NEDOLWG and was met with general agreement that many users convert data 

from MDTF to another format before performing any analysis.

• As a new program begins, Space Launch System (SLS), an opportunity arises for 

the community of users to discuss, decide upon, and develop a new 

meteorological data format to replace MDTF. 

• The Meteorological Support Interface Control Working Group (MSICWG) was 

formed to give meteorological data users from the Eastern Range (ER), Kennedy 

Space Center (KSC), Johnson Space Center (JSC), and Marshall Space Flight 

Center (MSFC) a forum to discuss the status of instruments, networks, and data in 

support of the Space Shuttle program and has been carried over to support SLS.

• A team was formed as part of the MSICWG over the summer of 2016 to begin 

developing new formats and discuss methods of implementation. This presentation 

presents the initial formats developed by the working group.
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Team Background

• The team consists of members of the MSICWG; data users from MSFC, JSC, 

KSC, and ER. 

• Team members were selected for their experience with data and for using 

data in unique applications.

• For example:

 MSFC users: Aid in vehicle design, Build climatologies for future engineering 

needs, Provide Day-of-Launch (DOL) support

 JSC users: Provide operational forecasts for DOL and landing, Provide weather 

data to Mission Control for engineering purposes

 KSC/ER: Provide operational forecasts for NASA, Air Force, and commercial 

space vehicle launches, Meteorological analysis of local weather for Ground 

Systems Development and Operations (GSDO) support

• By putting together a group from multiple centers/programs, with 

multiple unique interests in the data, new formats can be created with 

all users in mind. 
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Team Goals

• Develop new formats to improve upon the currently used MDTF 

formats.

 All members of the working group agree upon the new formats.

 Proposed formats are presented to users across the community 

supporting SLS for discussion.

• Write documentation outlining and describing the new formats. 

 Will be based on the current MDTF documentation the describes the 

format.

 Find proper ownership and support for new documentation.

• Develop methods to implement new formats.

 As instruments, networks, and requirements are updated, the new 

formats can be integrated into the data dissemination process.
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Current Work

• Three new formats have been discussed: 

 LR

 TDRWP

 Wind Tower

• The team is seeking feedback from the community on these new 

formats as well as other discussed changes, such as:

 Units

 Missing data flags

 Additional data to include in formats
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Current Work: LR Format

• All data from the current format is retained in the proposed format.

• Data is space delimited.

• A character at the beginning of each line identifies the source of the 

data: Interpolated, Mandatory, and Significant levels.

• All data fields from Interpolated data, Mandatory levels, and Significant 

levels are included on each line.

• Additional data included in the proposed format:

 Longitude and Latitude

 Ascent rate 
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Current Work: LR Format
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Current Work: PS Format

• All data from the current TDRWP format is kept in the proposed 

format.

• Extra blank lines in between lines of data are removed.

• Data values are space delimited.

• The data that was in the footer has been moved to the header. 

Descriptive text and units are included with the new header data.
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Current Work: PS Format
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Current Work: WT Format

• All data from the current Wind Tower format is kept in the proposed 

format.

• Additional fields of data are included for location of tower (latitude and 

longitude) and future instruments (direct/diffuse solar radiation, soil 

moisture, soil temperature). 

• Fields of data are space delimited.

• If no data is available, a value of “-999” is given instead of the blank 

space. 
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Current Work: WT Format

• Options for Wind Tower data:

1. One file contains all towers for each 1 or 5 minute interval. Each tower 

height has its own line of data. 

• Pros: Easy to update format as new instruments are added. 

• Cons: Difficult to read data.

2. One file per tower for each 1 or 5 minute interval. Each tower height has 

its own line of data. 

• Pros: Easy to update format as new instruments are added. Easy to read since 

there is only one tower per file. 

• Cons: Puts a strain on the servers to produce 60,480 files daily compared to 

the 1,728 currently created.
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Current Work: WT Format Option 1
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Current Work: WT Format Option 2



17

Future Work

• JS/HR/LW and RW formats need to be discussed and agreed upon.

• A document describing the new formats needs to be finalized. 

• Methods of implementation need to be decided upon. 


