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ACTIVITIES RELATED TO CBS/OPAG-IOS ET-AWS
Requirements for a robust, low power, continuous communications platform for all AWS,
suitable particularly those in remote locations
(Submitted by Dr Igor Zahumensky, Chairperson of ET-AWS and the WMO Secretariat)

________________________________________________________________
Summary and purpose of document

This document contains the draft Guidelines for Requirements for a robust, low power, continuous communications platform for AWS suitable for remote locations.

________________________________________________________________
Action proposed

The meeting is invited to consider the Guidelines elaborated by the CBS/OPAG-IOS
ET-AWS-5 from development of surface technology and measurement techniques points of view and specify its recommendations.

_______________
Reference:
Final Report, CBS/OPAG-IOS ET-AWS-5 (Geneva, Switzerland, 5-9 May 2008),

(http://www.wmo.int/pages/prog/www/OSY/Reports/ET-AWS-5_Geneva_2008.pdf)
Appendix:
Requirements for a robust, low power, continuous communications platform for all AWS, suitable particularly those in remote locations.
REQUIREMENTS FOR A ROBUST, LOW POWER, CONTINUOUS COMMUNICATIONS
PLATFORM FOR ALL AWS, SUITABLE PARTICULARLY THOSE IN REMOTE LOCATIONS
Background

The ET-AWS considered the results of the study of the Requirements for a robust AWS suitable particularly to remote locations. The ET-AWS agreed on the principle conclusions, as following:
· The robustness of power supply and communication platforms implemented on an AWS is critical to the continuous, timely, and reliable operation and retrieval of data from AWS. This is a key issue in particular for those AWS installed in remote locations.
· The constant evolution of the telecommunication technology and the increase availability of alternative means to power AWS offer new opportunities for increasing the efficiency of data collection and retrieval and the expansion of AWS in remote locations.
· The CBS should actively work towards providing guidance to Members concerning robust, low-power, and continuous communication platform for AWS, particularly those in remote locations. The cost of satellite communication, while decreasing recently, is still significant and limiting its use. Sharing of experience and methodologies through WMO could improve the access to effective communication and power techniques of all Members.
· Communication methods for an AWS consist of ground based (landline, wireless) and satellites. The most appropriate method depends on the location of the site, the availability of communication infrastructure or access, and the costs associated with the setup and operation. Satellite and mobile communications are increasingly viable options because of the extensive coverage, in particular in remote areas and are suitable for both fixed and mobile platforms (buoys).
· There is an increasing need for implementing two-way communication on an AWS (pull and push). This could significantly improve the sustainability of an AWS network, reducing its overall operating costs through remote access and troubleshooting, and improving data availability.

Various communication means are currently in use by WMO Members, taking advantage of the locally available services and conditions. Rapid changes in technology make the standardization of communication platforms and access difficult to achieve and manage.

Developing and implementing sustainable solution for supplying power to an AWS remains a challenge for an AWS situated in remote locations.

The lack of standardization, even from the same provider, hinders effective management of an AWS network.

The robustness of AWS systems could be further improved through a technology transparent design, through the use of data compression techniques to minimize the size of message transmitted and reduce the communication costs, and through creating redundancy where alternative means are available and affordable.

Critical to data availability is the ability to store data on site for extended period, in case of communication failure. This is of particular importance to the climate community.

Guideline to Members for the configuration and implementation of two-way communication on AWS and use of data compressing techniques is needed to maximize their use.

While agreeing in the principal conclusion, the ET-AWS agreed that this activity should continue to finalize the requirements; the ET-AWS recommended that the Guidelines reproduced in the Appendix should be submitted at CIMO/OPAG-SURFACE ET-ST&MT for consideration and development of surface technology and measurement techniques.
________________

REQUIREMENTS FOR A ROBUST, LOW POWER, CONTINUOUS COMMUNICATIONS
PLATFORM FOR ALL AWS, SUITABLE PARTICULARLY THOSE IN REMOTE LOCATIONS

A robust, low power AWS is a system for which the power and communication requirements over its life cycle are well understood, and cover all aspects related to their availability, reliability, and versatility.
AWS Data Communication parameters


The data communication parameters for AWSs are:
· Frequency of data collection and timeliness;
· Size and format of the AWS message transmitted;
· Rate and format of transmission (feasible duration of transmission);
· One or two way communication;
· Redundancy, where possible;
· Capacity to store data, when communication not available; and
· Consistency across systems, to ensure interoperability.


The devices used to transmit data and information from the AWS site must have the capacity to store a predetermined quantity of reportable data and information, covering, at the most, the period between two scheduled visits.


The use of one or two way communication platforms for an AWS is a critical decision for the reliable operation of the system, especially in remote locations.


In a one-way communication platform, an AWS is equipped with transmitting capabilities (transmitter, antenna, etc). For two-way communication receiving capabilities are added. The AWS on-site transmitting terminal is generally a modem, a router, or a satellite transmitter device configured to communicate with a central collection hub. Depending on the platform, the configuration setting and equipment could vary extensively, and are seldom interchangeable.

Two-way communication (transmit and receive) improves the AWS sustainability, allowing the implementation of various housekeeping functions for the AWS (e.g. programming functions to the on-site transmitting terminal, synchronization of transmission, AWS system upgrade, downloads, troubleshooting, etc). These reduce the overall operating costs, and improve the data availability.

AWS communication methods


The AWS communication methods depend on the location of the site, the availability of communication infrastructure or access, and the costs associated with setup and operation.

The communication methods available are ground based (landlines, wireless, mobile, radio) and satellite based.

A broadband data communication service is one that requires a transfer rate greater than that afforded by a dial-up telephone line using a V.92 modem (600 bits/sec).

Ground communication

Landlines (telephone lines, high-speed):


Where landlines are already available, they are generally a robust, low cost, low power communication solution. Where landlines are not available, installing new dedicated landlines are cost prohibitive.

For telephone lines, the transmission rate is low, but manageable where the size of the data message is small. An increased rate of transmission is possible using a high-speed connection; however, the costs associated with the subscription, depending on the location, could be very high and unsustainable.
Wireless/Mobile:


The significant expansion world wide of wireless and mobile networks increases the availability of effective, low power alternatives for data transmission from an AWS, including in remote locations, as long as coverage exists. This includes radio and cellular phone networks using ground based repeaters.

Setting up wireless and mobile communication at AWS sites is similar in cost to landlines, however it could be more expensive to operate and there are issues related to the reliability of the service, the lack of consistency in communication protocols used, and the security of transmission.


Ground based communication could be easily used in two-way communication mode.  Both landlines and wireless communication are a reasonable, manageable solution in populated areas, but limited, to non-existent in remote location, where the service is poor, with frequent interruptions.


Where available, the ground communication could be used to create redundancy, where the satellite is used the primary communication mean.

Satellite communication

This is an increasingly viable option due to the extensive global coverage, in particular in remote areas, where setting up ground based communication systems is not possible or cost prohibitive. Satellite communication is suitable for both fixed and mobile platforms (buoys).


Currently data transmission rates for satellite communication (Inmarsat, GOES, Telesat) used for the collection and transmission of data from meteorological stations varies from 100 to 1200 bps, while Iridium could go up to 9600 bits/second.


When setting up satellite communication depends on the site location (latitude), satellite visibility, and the number of satellite passes over 24 h, for orbiting satellites.


The AWS communication platform characteristics to be considered are the transmitting/receiving power, the antenna gain, and the line of sight path (avoiding obstacles, which could cause fading due to shadowing and multipath).
AWS Satellite communication options:
1.
Using Geosynchronous/Geostationary Earth Orbit (GEO) satellites, which are tied to the earth's rotation and are therefore in a fixed position in space in relation to the earth's surface (GOES, ARGOS, and INMARSAT).

Advantages:
-
AWS transmission antenna needs to point to only one place in space in order to transmit the signal to the GEO satellite and relay data regularly, without the need to track the satellite’s motion.
-
The satellite is always within the station view, increasing the reliability of communication.

Disadvantages:
-
The need to capture the reception window of the satellite, which is of only several minutes; missing it leads to missing data.  For this reason, the AWS clock accuracy is important for communicating with GOE satellites, in particular when equipped for transmission, only. GPS could be used for clock synchronization.

2.
Low Earth Orbit (LEO) satellite systems (E.g. Iridium) offer complete coverage of the entire Earth, including over polar regions.


Advantages:
-
The Iridium satellite constellation is a promising alternative. The global coverage ensures that data reception reaches 100%, with a data rate of 1200 to 2400 bit/sec, superior to GOES and Inmarsat. Up to 9600 bits/sec is possible. However, because of the limited battery power of each satellite, only about 1100 connections can be made at a time.
-
An Iridium platform uses an Iridium satellite phone to connect to a network, allowing send and receive email and transfer of files. Data delivery from the site could be via Telnet, e-mail, or Internet. Every terminal (modem) has its own e-mail address.


Disadvantages:
-
LEO satellites are not fixed in space in relation to the rotation of the earth. Data being transmitted via LEOs satellites must be handed off from one satellite to the next as the satellites move in and out of range of the earth-bound transmitting stations. Inter-satellite communication is critical for reliable AWS communication using LEO satellite systems. Because of the low orbit of LEO satellites, the transmitting power of the AWS station is significantly lower than those that transmit to GEO satellites.
-
The costs are currently very high, 10-12 cents/message, in addition to a subscription fee, and there is the possibility of interference from other devices.


Meteor Bursts:
· No on-going communications service fees. It can be employed effectively for both point-to-point services and multiple station networks for wide ranges (up to 1600km).  It operates on a single frequency in the low VHF band (40-50 MHz), with transmission distance 100-200km.
-
Modem (i.e. MCC-545B) is dynamically configurable as base station, mobile transponder, or repeater. It operates independent of satellite or cellular infrastructure. 


Two-way communication could improve the effectiveness of AWS satellite communication:
1. AWS could regularly receive the coordinates of the satellite constellation, to predict the occurrence and duration of next satellite passes. This will reduce the operating cycle of the transmit/receive devices by transmitting only when satellites are in view.
2. The knowledge of the next satellite pass time and duration will help better manage the transmission and hence to relay more AWS data. Quantity could increase, due to the acknowledgment of message reception by the satellite (no repetition message necessary)

Summary


The robustness of an AWS platform could be improved through:
· Using data compressing techniques, to increase the volume of data transmitted in the same window. Develop standardized coder-decoder techniques;
· Allowing for sufficient on site capacity to store the observational data for extended periods, when communication is not available. The capacity should be correlated with the frequency of scheduled site visits;
· Minimizing the dependency on specific technology, to allow the transfer from one platform to another, with a minimum incremental investment and effort and minimize the impact of the rapid changes in communication technology;
· Inventorying the communication alternatives available and taking advantage of the local services (e.g. GPRN, GSM, meteor burst, etc);
· Implementation of two-way communication to improve the robustness of the AWS operation and data transfer;
· Using adaptive communication;
· Configuring communication redundancy, using different platforms, where possible; and
· Reliability and flexible power solutions, in particular in remote location.
________________

