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Server-side message processing and data dissemination 

Server-side processing encompasses all automated processing that occurs after data has been 

transmitted by the XMET.  Once a mobile originated SBD message is sent by the unit, it traverses 

Iridium’s satellite and ground station network until it is ultimately delivered as electronic mail to 

SIO’s mail server (Fig. 3). Message processing is event driven to minimize latency in 

dissemination. A mail delivery agent is configured to trigger processing on the data server upon 

receiving mail. Processing software is a suite of command line executables that obtain deployment 

specific unit processing options from a centralized configuration file and log all activity by 

severity. Data processing encompasses message parsing, quality control, derived product 

processing and data relay. The total latency from the time a message is sent by an XMET to the 

time it is available on the web or relayed to other services is typically 1 – 2 minutes of which 

message processing and downstream relay accounts for less than 15% of the time lag.   

 

Message processing begins with associating the unit modem’s international mobile equipment 

identity (IMEI) with its processing configuration defined in the centralized configuration file. This 

configuration defines processes (executables and their associated options) that run for the 

particular unit. Message processing verifies the SBD session status and size then extracts the 

attachment of sensed MET parameters. Quality control is then performed on the attachment itself 

by checking its content against the configured model and firmware version. When an XMET is 

initially powered on, it transmits an initialization message identifying the firmware version, 

reporting interval, system voltage and instrument serial numbers. All subsequent messages relay 

engineering, GPS, compass and weather sensor data.  SBD information including the time and unit 

location are also captured from all messages to provide secondary source information. Once the 

attachment is unpacked from a data message and the number of retrieved fields is verified, each 

value goes through general quality control (range limits) as well as field-specific tests.  Derived 

environmental products computed during server-side processing include dew or frost point, sea 

level pressure, heat index, wind chill, pressure altitude, density altitude, altimeter setting and 3, 6 

and 24 hour rain accumulation. All elevation or directionally dependent measurements and 

products are automatically corrected by GPS observations and configuration settings. 

 

Meteorological data from each observation is encoded into either a METAR (WMO Code FM 15, 

WMO Publication #306 1995), for regularly scheduled observations made at 55 minutes past the 

hour, or an Aviation Selected Special Weather Report (SPECI) for all other observation times.  

METAR and SPECI are also encoded as Mobile Meteorological Observing Unit Code (MOBOB, 

NATO Meteorological Codes Manual, March 1998) which prefix METAR and SPECI with 

geolocation information.  The main body of XMET METAR/SPECI include observations for the 

groups: wind (including gust), visibility, present weather, sky condition, temperature and dew 

point and altimeter.  Remarks contain sea level pressure, hourly precipitation amount, hourly 

temperature and dew point, pressure altitude and density altitude.  When ceilometer measurements 



are reported without cloud coverage due to insufficient integration time, sky conditions for clear, 

vertical visibility or, in the case of cloud layers, the lowest, second lowest and highest observed 

cloud bases are encoded in the remarks.  Although the XMET does not have a freezing rain or 

precipitation identifier to distinguish rain from snow, the ASOS present weather algorithm 

processing matrix (COMOCNOPSINST 2006) was reduced to infer freezing rain conditions or 

otherwise classify precipitation as unknown if it could not be distinguished. 

 

XMET observations are disseminated to end users in near real-time through a variety of 

communication methods, formats and interfaces. XMET website displays observations on a 

Google Maps based interface using standard weather icons.  Synoptic map views of all MET and 

engineering parameters allow users to quickly assess both large scale and localized events. An 

interactive data page allows users to plot all available data from multiple units and download data 

values in a variety of common formats including CSV, ASCII, XML, HTML and KML  In 

addition, email relay is offered in two formats; a concise one-line message containing the 

METAR/SPECI observations or a more expansive text report. The METAR/SPECI message 

format is useful for relaying observations as a text message to mobile devices and satellite phones 

with relatively small screens and bandwidth limited communications. All XMETs are registered 

with the U.S. Air Force 557th Weather Wing (formerly the Air Force Weather Agency) and 

assigned a unique station identifier in accordance with ICAO directives.  MOBOB messages are 

relayed directly to the 557th who disseminates observations through inter-agency services to a 

variety of end users. 

 

 

 

 

 
Fig. S1.   Number of active deployments by year and cumulative number of observations 

between August 2008 through June 2019. 

 



 

 

 

 
Fig. S2. Aerial image of Ice Camp Sargo surrounded by ice leads resulting in emergency 

evacuations during the 2016 ICEX exercise.  The XMET location is denoted by a black circle 

while the location of the original runway is outlined in orange. 



 
Fig. S3.  (a) Monthly mean variation of the wind speed (m/s) and visibility (km) at XM1 (Fig. 

12) computed over 20 months from 17 August 2009 to 5 April 2011.  (b) Time-series of visibility 

for the two southernmost sites XM1 and XM2 labeled in Fig. 12a.   

 

 
Fig. S4.  Typical OA error map (i.e. ratio of error to signal variance) for visibility observations 

during Afghanistan XMET deployments (warm colors indicate larger errors).  Objectively 

mapped data from 31 July 2010, 0652 UTC were used to create the plot. 



 

 
Fig. S5.  (a) Image of an XMET (XM20) deployed near a rock cairn on a small island at the 

northern edge of the Palau archipelago.  (b-d) Images of the recovery of XM20 after severe 

overtopping of the island occurred during typhoon Haiyan on 13 November 2013.  Images 

provided by the Coral Reef Research Foundation. 

 



 
Fig. S6.  Comparison of XMET observed and NCEP modeled wind speeds from 16 October 

2012 to 6 November 2013 at XM20 and XM44 in Palau.   The dashed line marks the ideal (1:1) 

model-observation relationship and the black line shows linear best-fit (R2 = 0.81).   

 



 
Fig. S7.  (a-b) Wind spectrum comparison of hourly (a) XM20 and (b) XM44 observed wind 

velocities to co-located 3-hour NCEP modeled winds. (c-d) Wind rose diagrams showing the 

temporal distribution of wind direction and azimuthal distribution of wind speed for NCEP 

modeled winds at the (c) XM20 site and (d) XM44 site.  (e-f) Wind rose diagrams of (e) XM20 

and (f) XM44 observed winds.  The observational period is over 13 months from 1 October 2012 

to 30 November 2013. 

 


