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Implementation Status of the UNB-VMF1
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1. Introduction
The Vienna Mapping Functions have been:
• shown to be the most precise mapping functions to date (Tesmor
et al. 2007);
• recommended for all precise geophysical applications (Boehm
& vanDam, 2009), and
• recommended by the IERS in their most recent publication of
the IERS Conventions (2010).
The University of New Brunswick has created a geodetic
corrections service providing tropospheric corrections (atmospheric
delays) based on the Vienna Mapping Functions. The creation of the
University of New Brunswick’s Vienna Mapping Function Service
(UNB-VMF1) aims to:
• improve the availability of the VMF1 corrections, thereby
mitigating the impact of any existing service disruptions;
• provide greater compatibility with other derived numerical weather
prediction model (NWP) products (i.e., atmospheric pressure
loading);
• improve robustness of combined products through the generation
of the VMF1 from an independent dataset and independent
raytracing algorithms.
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The user can also utilize the “wget” program to automate the
retrieval process on a regular basis. A detailed description on how
to use “wget” can be found on the website.

3.1 Summary of Products and Availability
Product Name

Description
2.0x2.5 degree global grid
NCEP Re-Analysis 1
7 day latency
2.0x2.5 degree global grid
CMC - GDPS
1 day latency
2.0x2.5 degree global grid
CMC -GDPS
0 Latency (+1 day)
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3. System Integration
The UNB-VMF1 is produced utilizing the super-computing
facilities provided by the Atlantic Canada Computational Excellence
Network (ACEnet). The computational aspects have been implemented
simultaneously on three independent clusters in the ACEnet network
creating a very robust redundant architecture.
Three clusters independently obtain data from its source (Figure 1
shows NOAA, but for the other products the source is the CMC), and
then independently perform the UNB-VMF1 computations. Once
computations have been verified, the resulting final product files are
then uploaded to the web-sever that resides at the University of New
Brunswick.

4. Going Forward
The next steps in the implementation process involve the
validation of operational products. An analysis of a long time
series over a 10 year span in the position domain will form the
basis of the validation. Utilizing techniques such as GPS-PPP
(Precise Point Positioning with the UNB developed GAPS
package) and VLBI (joint effort with Johannes Boehm), as well
as making a comparison to IGS troposphere products will allow
for a comprehensive analysis in both the position and delay
domain respectively.
Beyond validation, the service is investigating additional
products such as producing a site specific product for the IGS
reference network. Further to operational implementation, the
UNB-VMF1 service will require some beta testers to evaluate
product integration in scientific software packages. Lastly, the
service has submitted a proposal to become an official GGOS
product provider in April, 2012.

Figure 1: UNBVMF1 System Integration
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2. Computational Methods
The UNB-VMF1 follows Boehm et al. (2006b) utilizing the same
orography, output file format, and grid definition as defined by the
existing VMF1 service. The UNB-VMF1 service differs only in its
raytracing algorithms and source data (NWP). Nievinski (2009) define
the raytracing algorithms, and the source dataset for the proposed
products are NCEP’s Re-Analysis I and the Canadian Meteorological
Centre’s Global Deterministic Prediction System (GDPS).
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The user has access to the datasets through a website located at
http://unb-vmf1.gge.unb.ca, which is maintained at the University of
New Brunswick in the Department of Geodesy and Geomatics
(website is currently operational).
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