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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides background on the work of ET-SBO and thoughts on where ET-SBO could contribute to improved network design.



ACTION PROPOSED


The Meeting is invited to note the information contained in this document 

____________
EXPERT TEAM ON SURFACE BASED OBSERVATIONS INPUT TO OSDW-1
1. Introduction
The Expert Team on Surface Based Observations (ET-SBO) was established by the Commission for Basic Systems (CBS) at its 15th session in Jakarta during September 2012. The terms of reference (ToR) for ET-SBO were approved by CBS-XV following development by Karl Monnik and Stuart Goldstraw at the 7th meeting of the Inter Commission Team on Integrated Observing Systems (ICT-IOS-7).  These ToR reflect the merger of two existing Expert Teams on Automatic Weather Stations (ET-AWS) and Surface Based Remotely Sensed Observations (ET-SBRSO) and the need to address new issues, notably the operational implementation of WIGOS.

The following terms of reference have been developed for ET-SBO:

(a) Contribute to the implementation of WIGOS by undertaking those tasks assigned to it by the OPAG IOS Chair from the WIGOS Framework Implementation Plan;
(b) Develop and update relevant elements of the Manual and the Guide on the GOS in the context of WIGOS, with initial priority on weather radar and AWSs;
(c) Monitor and assess the status of planned and operational surface-based observing systems and ensure this is adequately described in Volume A and metadata database(s) of Members’ observing system capabilities;
(d) In collaboration with IPET-OSDE, assess the contribution of current and planned SBO systems to meeting user requirements for all Application Areas;
(e) Facilitate the delivery of those EGOS-IP actions identified as priorities for OPAG-IOS;
(f) Monitor the status of operational networks of SBO systems, promote best practice among WMO Members and provide advice on operational matters;
(g) Assess the potential contribution of new and emerging SBO technologies in  meeting the Vision for the GOS in 2025, in collaboration with CIMO;
(h) Provide advice and support to the Chairperson of OPAG-IOS on the implementation of the WIGOS framework and its operational aspects;
A work plan has been developed to reflect the needs of these terms of reference. A summary of this work plan can be found at:

 <http://www.wmo.int/pages/prog/www/OSY/WorkingStructure/documents/CBS_ET-SBO_Work_Plan_2013_v1A.pdf>
The focus of ET-SBO’s work plan it to improve the quality of regulatory and guidance material, provide mechanisms to improve the Members understanding of existing and emerging observing systems and encourage a greater exchange of observation data from existing observing systems. An example of this is the work of the task team triggered by the 1st Workshop of the Global and Regional Exchange of Weather Radar data.
Within this improved guidance material there will be reference to the technological aspects of  network design principles and examples, particularly within the context of Weather Radars, Wind Profiling Radars and AWSs. However at this time there is no plan to consider the integrated design of all the surface observing systems.
2. Building on existing guidance
As highlighted in the Chair’s guidance there are a number of existing sources of network design information, some of which have been contained within WMO Manuals, Guides and other technical Documents for a long time. Some of this guidance, even though not updated recently, does provide some interesting principles that could, with suitable adjustment, be included in the outcome of OSDE-1. The following text has been obtained from WMO No.544 Manual on the GOS:

Para 2.2.5 states: In general, observing stations shall be spaced at an interval and with observations taken frequently enough to permit an accurate description of the atmosphere for users of the observations for the purpose intended.

This is a general statement that does not appear to be very useful apart from a statement of the obvious. However it is followed by a clarification statement:

Para 2.2.6 states: If in certain desert and other sparsely populated areas it is not possible to establish networks with the recommended densities, networks with densities as near as possible to those recommended should be established. Special efforts should be made to establish an adequate network in such an area when it borders a populated area or is traversed by a regularly used air routes. 

It is the final sentence that provides the basis for some interesting principles. It contains the two basic ideas of observations in the vicinity of population areas and observations in the vicinity of air routes.
“In the vicinity”, whilst a general phrase is helpful if considered in the context of the impact of the phenomenon being observed and protected against. In the context of weather forecasting the vicinity becomes more extensive as the need for the period of advance warning becomes greater. 

Taking the principle behind the later and extending it to other routes frequented by traffic may introduce a broader set of principle which I believe we already apply in many national network designs but perhaps have not been articulated to date in guidance material. 
Indeed linking the two and the scale of phenomenon being observed may result in some very basic but potentially useful guidance for Members. Below is my expansion of Para 2.2.6 to put this discussion into context:

If it is not possible to establish networks with the recommend densities then the following guidance is provided:

Establish observing capabilities in the transition zone between sparely populated and populated areas, the extent of this transition zone being defined by the phenomenon that places the populous at greatest risk. 

Establish observing capabilities along regularly used air, sea, river and land transport routes. Considering the prevailing conditions when undertaking detailed design on the network. 
Note that sparely populated areas could include deserts, oceans, cryosphere, extensive forested areas etc.
The two statements about are very basic but could provide the starting point for a piece of comprehensive guidance that could be included in WMO No.488, or it WIGOS successor. To assist with this guidance specific national or regional examples could be given to assist the readership.
3. Building technology focussed network design principles

3.1 Utilize observing technologies for multiple application areas.

By designing and implementing observing networks that meet multiple application area requirements, one is reducing the risk to sustained operation. In addition by meeting multiple user requirements one is also providing improved value for money solutions to these application areas. Of course some compromises in capability may need to be introduced to satisfy all of the application areas most of the time. Nevertheless early engagement of this stakeholder community will aid the understanding of essential and desirable performance criteria.

In addition a wider user community will also enable weaknesses in the observational information content to be more readily identified. The broader the range of application areas the more likely underlying problems in the observational data will be identified. Once solutions to these problems have been identified and implemented a more robust observing system will be available for all of the application areas.
3.2 Utilize complimentary technology types to meet user requirements more thoroughly

Hydrological applications for surface precipitation totals should not be met by either Weather Radar technologies or in-situ rain-gauge technologies but a combination of the two. For example the integration of in-situ precipitation measurement networks into the calibration or adjustment schemes for Weather Radar network QPE schemes is recommended. Guidance for the integration of such schemes into operational Weather Radar products will be produced as part of the refresh of the contents of WMO NO.544 & WMO No.488, or their successors, as part of the ET-SBO work plan. Note that CIMO, through the RIQQI initiative, will be providing advice on the content of the adjustment schemes but ET-SBO will be recommending how such schemes could be implemented.   

3.3 Progressive introduction of new or emerging technologies

The development lifecycle of new technologies is such that improvements in the underpinning performance of an observational system or network may not be possible until operational experience of the new technology have been gained. Therefore pilot projects or limited implementations of new technologies are recommended to enable design improvements to be identified and introduced without the need for entire network upgrade programmes. This will limit the initiate investment required by Members to implement the new technologies and ensure sustained operational solutions are implemented consistently across the globe. 

3.4 Utilizing well established technologies in challenging environments

Noting the points raised in 3.3 above, to minimize the risk to sustained operation and ensure an appropriate control on costs can be maintained it is suggested that well established technologies and systems should be operated in environments that can be considered challenging. These challenges may present themselves as: the physical environment in which the systems are deployed; or the isolation of the location, resulting in technical support being challenging; or the non ideal state of the deployment of the systems. 

3.5 Utilizing 3rd party systems in observational networks
Cost sharing between different monitoring communities will result in reductions in the unit cost of observations and, through suitable cost sharing agreements, a potentially higher value for money technical solution will be made available to both communities needs. These agreements will be most useful where a mutual benefit between meteorological and non meteorological communities can be established. This is being demonstrated most clearly through the agreements in place between the geodetic and meteorological communities for the operation of surface components of GNSS networks.
3.6 Highlighting Surface and Spaced based calibration & validation

Where surface based validation of space based observing systems is being undertaken a clear understanding of the observing systems being used and the requirements for that surface based data should be established. Whilst the space based observing platforms are not application areas in themselves their importance to the global observing systems is such that surface system operators should be fully aware of the additional, if any, requirements placed on them by the space based community. 

3.7 Designing networks based on lifetime ownership costs

When designing and implementing new observational networks the total cost of ownership of the observing systems should be considered. The initial cost of observing systems is often seen as the greatest investment to be made by a Member. However unless the total cost of ownership is understood the sustained operation of the observing technologies or systems may be compromised. It is suggested a cost of ownership model is developed for each major technology area, at least for surface based systems, to ensure the Members have all the financial facts to hand when technical solutions are being considered for operational implementation. These models should also include the exist strategies for particular technologies.

3.8 Building strong links between remote sensing system operators and NWP centers
The links between NWP centers and space based observing systems are well established. Building upon this successful experience, it is suggested strong links are developed between NWP centers and surface based remote sensing system owners and operators, to maximize the use of the observations obtained from such systems. 

3.9 Maximizing the value of observing systems by minimizing data reduction at source
The ability of application areas to exploit observing systems is increasing as computation power increases. To ensure the maximum value can be extracted from each observing technology or system only the minimum amount of data reduction should be undertaken as source. Even with well established technologies, such as radiosonde systems, the transmission of 4-d information with each data point is recommended to ensure assimilation systems can extract maximum value. The principle is equally true for all observing systems. 
3.10 Design composite networks with complementary strengths and weaknesses

Robust network design will overcome the challenges faced in the operational environment. If problems can occur they will. Integrating sophisticated technologies with more simple technologies will ensure some information is available all the time. Therefore not selecting a single communications medium, power source or RF spectrum region will ensure some information will be available when all other systems have failed or are compromised.

The resilience of the human should not be under-estimated in the design of the observing system, whether this be as part of the observational process or providing technical support to the ongoing operation of the system, or through the oversight and improvement of the quality management processes associated with managing the observation. In network design the role of the human and its method of interaction should be considered as every step.

3.11 Ensuring access to the RF spectrum 

In selecting remote sensing technologies for ground based observing networks it is be important to ensure an understanding of the current and future licensing agreements that will be necessary to enable the remote sensing networks to operating effectively. Interference from 3rd party systems, both currently and in the future, will also need careful assessment as part of any ground based remote system network design. Understanding if the interference is licensed, accidental or deliberate will need close engagement with the radio frequency licensing authorities in each Member’s state. Early engagement with these authorities when considering new technology introduction is suggested to be essential.
3.12 Testing network design implementation proposals against requirements

It is always necessary to test the proposed network against the original user requirement. During the implementation phase compromises may have been made and the impact of these compromises may damage the original design principle for that observing network. Some examples of such compromises are as follows: 
Deploying a new climate station in an area of potential urban creep;

Deploying a new synoptic station in an area over sheltered to the prevailing conditions; 
Deploying remote sensing equipment in a region with high levels of RF interference;

Deploying a new capability in an area of restricted access;
Deploying sophisticated technologies with suitable levels of support.

3.13 Designing quality management systems for observing networks

As part of the observing network design process, the design, development and implementation of the quality management system is an essential step. The investment made in the observing technologies or systems will only be of value if the application areas served continue to receive observational data of a suitable quality over the lifetime of operation of the system. 

