EC-WG/SG-WIGOS-2/Doc. 4.1.5, p. 2

	              WORLD METEOROLOGICAL ORGANIZATION

____________________

EXECUTIVE COUNCIL WORKING GROUP 

ON WIGOS AND WIS

SUBGROUP ON THE WMO INTEGRATED OBSERVING SYSTEM  (SG-WIGOS) 

Second session

GENEVA, 19 – 23 OCTOBER 2009
	EC-WG/SG-WIGOS-2/Doc. 5.1 
(13.X.2009)

_________

ITEM: 5
Original:  ENGLISH


FRAMEWORK FOR WIGOS STANDARDIZATION OF THE SURFACE-BASED COMPONENTS
 (Submitted by the WMO Secretariat)

	Summary and Purpose of Document
This document contains the draft proposal of the Framework for WIGOS Standardization of the surface-based observing systems elaborated by Dr A. Heimo, Consultant on WIGOS, in collaboration with the OBS department.


ACTION PROPOSED

Based on the discussion on the documents under Item 5, the session will be invited to provide guidance on activities for the period 2010-2011 necessary to initiate implementation of the first area of standardization defined in the WIGOS Concept of Operations. It will also need to develop a plan of how new standards will be implemented in the period 2011-2015, including resources necessary to ensure a successful outcome.


Appendix: Framework for WIGOS standardization of the surface-based components
____________
FRAMEWORK FOR WIGOS STANDARDIZATION OF THE SURFACE-BASED COMPONENTS
Background

1. A variety of procedures and technologies are currently used for data acquisition, collection, transmission, processing, management, exchange, access, and archiving. This diversity and age of technologies reduce and, in some cases prohibit interoperability of the WMO observing systems. Standardization is essential if data are to be easily shared and used across a variety of programs, applications and user communities.
2. The first key area to be addressed is standardization of best observing procedures and practices, including quality assurance. Standardization is required for all data and associated metadata so that the measurements from individual observing systems can be integrated into accurate and coherent data sets that allow for the development of unbiased, homogeneous long-term trends.
3. The Appendix to the document contains the draft proposal for the Framework for WIGOS standardization of the surface-based components developed by Dr A. Heimo, Consultant on IGOS, in collaboration with the OBS department.

4. The session is invited to consider the draft proposal and to make its recommendations for further elaboration of the document to be a part of the WIGOS Comprehensive Costed Development and Implementation Strategy (see Item 8).
5. The session will be also invited to provide guidance on activities for the period 2010-2011 necessary to initiate implementation of the first area of standardization defined in the WIGOS Concept of Operations. It will also need to develop a plan of how new standards will be implemented in the period 2011-2015, including resources necessary to ensure a successful outcome.
_________

Appendix

Framework for WIGOS standardization of the surface-based components

Management summary

Scientists and technicians responsible of the development and implementation of new – or with the operation of older - observing systems are all facing the same problems: find out the relevant standards, guidelines and best practices among numerous sources of information, apply these to the new – or existing – observing system and implement the needed procedures to guarantee the expected accuracy, the homogeneity, the standardization and the level of maintenance required by WMO, respectively WIGOS,  all these activities being subject to financial constraints.

The present concept is meant to deliver to the user community a modernized, standardized access to the up-to-date standards, guidelines and best practices: 

· In a first step, the implementation of a modern tool providing easy access to the relevant documents will help the user to gather an overview on what information is available to fulfil his goals while meeting the WMO level of quality. 

· This should be followed in a further effort by the merge of all the relevant information into a single, univocal information system.

The resulting  product will contribute to integrate all the existing and future standards, guidelines and best practices, to promote their harmonization, to guarantee the interoperability of the observing systems, to optimize development, respectively operational costs as much as possible and, last but not least, to increase the accuracy of the final meteorological products and information.

1. Introduction

There is today a general agreement that observing systems which should in principle meet the WMO - and WMO co-sponsored Programmes- standards have not always been developed in a coordinated and integrated manner and have often been managed and operated independently to satisfy their own requirements. There is therefore today a strong demand from the users’ community to improve this situation by promoting an enhanced integration of space- and surface - based observing systems, taking into account the latest technological developments from the measuring systems and management of observing systems points of view and use this opportunity to correct the weaknesses, gaps and overlaps in the present structure, working arrangements and management procedures. 

The purpose of the WIGOS initiative is to establish an upgraded environment for observing systems that will:

· standardize observing requirements (standards, guidelines and best practices) defined for the users’ community;

· avoid multiple, overlapping sources of information in WMO and WMO co-sponsored Programmes;

· provide data specifications describing required data or products;

· integrate observing systems following the aims and rules defined within WIGOS framework;

· standardize access to data and products;

· provide the tools for easy, single access for the users’ community to the set of standards, guidelines and best practices for the management of observing systems.

2. Purpose of WIGOS Standardization

2.1. Goals

The following requirements – at different levels - will have to be fulfilled in order to meet the goals of the WIGOS standardization.

2.1.1. Observations:
·  Ensure the traceability, consistency and compatibility of observational data.

·  Increase the quality of observations through adherence to WIGOS measurement and operating recommended procedures.

·  Harmonize the observing and operating procedures as well as best practices.

·  Improve the interoperability between observing systems.

·  Ensure the development of technical documentation for observing network/system technicians/operators/managers and data users.

2.1.2. Metadata & QMS:
·  Ensure that the quality of observation is documented;

·  Ensure the availability of associated comprehensive metadata for better products and services;

·  Ensure implementation of basic principles of the observing system/network targeted Quality Management System.

2.2. Present state

Actual Technical Guidance Documentations are available for a very large amount of standards, best practices and guidelines elaborated by numerous WMO Technical Commissions and relevant partners such as CBS, CIMO, CAS,...  The problem is that these documents are often overlapping, insufficiently harmonized and include inconsistencies leading to potential loss of quality and interoperability.

2.3. Pragmatic approach: 
The present concept suggest a web-based direct access tool to harmonized standards, best practices, procedures and guidelines in 2 steps by implementing 1) links to all existing Technical Guidance Documentations and 2) harmonizing their contents providing to the users a unique, standardized and integrated source of information to fulfil their requirements following the WIGOS procedures.

3. Scope

A comprehensive, coordinated, standardized information framework for the development and operation of observing systems must be defined which will ultimately contribute to an enhanced availability and integration of the data and products and satisfy the requirements of the users’ community in a cost-effective manner. This will be achieved by considering the following requirements:

· Improve the availability, usefulness, quality and traceability of observations.

· Improve the standardization and interoperability of networks of observing systems.

· Improve the availability of all required environmental information with enhanced documentation.

· Improve the coordination between NWS in an integrated manner.

· Reduce the existing redundancies and overlaps.

· Improve the procedures for assimilating new technological developments.

· Improve all procedures for higher efficiency and cost savings.

· Promote the improved use of existing and future capabilities.

· Improve the quality of data and products delivered to users.

Furthermore, there is a clear need to implement quality management procedures that shall operate continuously at all levels of all observing systems: 

· planning and installation 

· operation

· maintenance,

· metadata 

· inspections, 

· tests and calibrations, 

· quality and performance monitoring, 

· evaluation and remedial procedures,

· data processing

·  data pre-processing, 

· data processing – final products

· dissemination, 

· data management, 

· archiving,

· operators training, 

· feed backs and follow-up actions

The ultimate goal is to build-up a comprehensive, coordinated and sustainable system of observing systems satisfying the needs of WMO and co-sponsored Programmes

4. Proposal

Considering that 

· the increased quality and interoperability of observing systems is required

· the increased quality of data and final products is dependent on the standards, guidelines and best practices which are used as reference

· the interoperability of observing systems is dependent on the use of the same, internationally accepted standards, guidelines and best practices

· the multiplicity of equivalent or contradictory standards, guidelines and best practices available at WMO and partner organizations makes it difficult for the end user to: 

· take into account all the existing references for a given type of observation

· to apply equivalent observing methods to guarantee a documented level of quality of the data and final products as well as their traceability

· to produce standardized metadata which allow for the data and final product end user to be aware of the environmental conditions of the observations

the following actions are proposed.

4.1. Standardization

The agreed upon standards, guidelines and best practices will apply to all WMO observing systems and Programmes. WMO will work with partner organizations to achieve maximum commonality of standards and practices across the co-sponsored observing systems. 

For surface-based observing systems, the following steps towards increased standardization will be considered at:

·  instruments’ level (4.1.1)

·  stations’ level (4.1.2)

·  network level (4.1.3)

together with recommended practices/procedures for the establishment of metadata (4.1.4), for operational tasks (4.1.5) and for Quality Management (4.1.6). 

4.1.1. Instruments’ level:

Harmonization of available standards, best practices and guidelines for developers and operators/technicians of observing systems at instrument level will include specifications concerning the following domains: 

· Basic information:

· Description and principle of operation.

· Calibration ( required vs. operational accuracy, traceability).

· Operational tests (for harsh environments).

· MTBF (Mean Time Between Failures).

· Power consumption (required / available).

· … 

· Functional requirements

· Suitability for climatic environment (esp. for measurements performed in urban, mountainous, arctic, coastal, maritime, desert, …, harsh environments).

· Expected accuracy (low cost, climate, reference stations).

· Expected/operational instrument performances.

· …

·  Installation procedures

· Procedures for siting and exposure.

· Procedures for wiring.

· …

4.1.2. Stations’ level

Harmonization of available standards, best practices, procedures and guidelines for developers and operators/technicians of observing systems at station level will include specifications concerning the following domains: 

·  Definitions / Characteristics

· Type of station (forecasts, climate, specific parameters such as precipitation, radiation, etc…).

· Number and types of instruments.

· Layout , geographical coordinates, height of each sensor including sub-stations.

· Expected station performance.

· …

·  Procedures for siting and exposure (e.g. classification M. Leroy, MétéoFrance)

· Near environment (station field).

· Far environment (up to 1 km).

· Regional environment (topography, climate).

· Power consumption (available / required).

· …

·  Operating procedures

· Time resolution (sampling, reporting frequency).

· Raw data (Pre-processed & processed data / Local storage).

· …

·  Station level QA, incl. Quality Control

·  Station performance monitoring; remedial actions.

4.1.3. Network level

Harmonization of available standards, best practices, procedures and guidelines for developers and operators of observing systems at network level will include specifications concerning the following domains: 

· Operating procedures

· Network layout.

· Standard/special time resolutions, sampling frequency.

· Statistics (instruments’ failures, transmission quality, data availability).

· Data transmission upward and downward.

· …

· Data management procedures

· Data pre-processing.

· Data processing – Final products.

· QC. 

· Monitoring (on-line, batch).

· …

· Quality management system procedures

· Network performance monitoring.

· Remedial actions.

· Maintenance, preventive maintenance procedures.

· Regular inspections, audits, testing.

· Calibration procedures

· Capacity-building

· Feedbacks & follow-up actions.

· ---

· Network  IT operational security procedures and practices

· Network on-line monitoring.

· Data archiving (raw data, final products, metadata)

· …

4.1.4. Metadata level

Harmonization of available standards, best practices, procedures and guidelines for developers and operators of observing systems at metadata level will include specifications concerning the following domains: 

·  Instrument level

· Manufacturer, Model Type, principle of operation.

· Raw data / final data.

· History of instrument, failures, calibrations, revisions, repairs, upgrades.

· Siting, position of instrument, etc.

· …

·  Station level

· Type of station (alarms, climate, forecast, integration in international networks …).

· Station’s characteristics (coordinates, horizon…). 

· Environmental changes (pictures), site changes. 

· Layout, Layout changes.

· …

·  Network level

· Number of stations (history, actual state, extensions)

· Upgrades network management software/hardware

· Upgrades Quality Control procedures

· …

The amount of inputs which will be included in the Metadata available for each measurement procedure is impressive and the task and complexity to setup such a comprehensive information system  must not be underestimated. It is therefore of utmost importance that this challenging development is investigated as early as possible as it represents one of the key issues for the WIGOS standardization goals.

4.1.5. Operational level

Harmonization of available standards, best practices, procedures and guidelines for operators/technicians of observing systems at operational level will include specifications concerning the following domains:

·  Maintenance (preventive, corrective, adaptive)

· National, regional maintenance centres.

· Maintenance procedures, services, calibrations.

· QC versus time: statistical analysis of erroneous behaviour over past time.

· QC versus space: statistical analysis of erroneous behaviour versus space. 

· Site inspection and audits

· Stock management.

· …

·  Performances

· Real-time performance monitoring at instrument, stations and network levels.

· Real-time performance monitoring of telecommunication system.

· Feedback and remedial actions (interventions)

· Reporting

· …

4.1.6. Quality Management level

Harmonization of available standards, best practices, procedures and guidelines for operators/technicians of observing systems at Quality Management level will include the following levels:

·  Level 1

·  Instrument: measurement of raw data, minimum/maximum allowed values.

· …

·  Level 2

· Transformation of raw data to physical units (calibration factor,  traceability, data reduction).

· Sensor QC level.

· …

·  Level 3

· Data  integration in database.

· Station QC level: plausibility tests.

· First level delivery (e.g. weather forecasts, web page, etc.).

· …

·  Level 4

· Data validation and cleaning;.

· remedial actions. 

· QC monitoring. 

· temporal and spatial consistency tests applied on integrated data set.

· High QC level for additional error detection (incl. historical data).

· …

·  Level 5

· Homogenization with metadata (e.g. remove effects of calibration, siting, maintenance, etc.) with selected dataset.

· …

4.2. Web access to standards

The schematic diagram displayed below illustrates the proposal to develop of a web based structure for easy, direct access to all harmonized standards, best practices and guidelines (Web interface in following schematics): this “browser” will allow the potential users to gather in a straightforward and unique way all the available information needed to fulfil his/her requirements through a multiple access structure for inquiries concerning (not exhaustive):

·  Measurements of a specific variable (e.g. temperature, wind, relative humidity profile, radiation, etc..)

·  In-situ (1D)

·  Profiles (2D)

·  AMDAR / Satellites (3D)

·  Siting & exposure of instruments and stations;

·  Procedures for the establishment of metadata;

·  Quality Management System procedures (DM, QA/QC, …);

·  …


Figure 1: Schematic diagram displaying the WIGOS information flow together with the different responsibilities:

Blue: WMO
Orange: Observing system or network managers
Green: End user

Red: Feedbacks

4.3. Implications for WMO and Partners

The proposed actions represent a very challenging task, which will require:

· Enhanced collaboration, cooperation and coordination, and a firm long-term commitment of all concerned;

· Significant financial resources, manpower, expertise, including for ad-hoc experts;

· Development of technical documentation;

· Determining standards, procedures, practices and protocols;

· Adaptation of existing operational procedures to WIGOS standards: step-by-step implementation of sets of standardization, interoperability and data compatibility arrangements into operational observing networks and systems;

· Implementing QMS for an observing system/network;

· Significant capacity building activities (technical assistance for standard implementation);

· Systematic and rigorous performance monitoring and evaluation of WIGOS capabilities.

The success of WIGOS depends on data and metadata producers that are fully responsible for the quality of their own data and metadata.

4.4. Expected benefits

The implementation of an improved standardization of the basic references for implementing and/or operating an observing system together with a user friendly web access to standards, guidelines and best practices will yield better services and products. This will be obtained through:

· Improved access to observations, whether real-time or not, with:

· Improved quality, traceability and consistency of observations;

· Significantly improved availability of comprehensive, standardized metadata for the users’ community.

· Harmonized definition of standards and operational practices:

· Improved standards for operational practices, data management and Quality Management System procedures;

· Improved standards/procedures for establishing metadata; 

· Harmonized guidelines for the development and integration of new measurement systems;

· Interoperability of observing systems leading to compatibility of data and products for better assimilation and utilization.

· User friendly web access to standards, best practices, procedures and guidelines for observing systems managers/operators/technicians and developers as well as for the users’ community.

Each surface-based meteorological data producer/user will be able to refer easily to this web based information system in order to justify the upgrade of existing - or the implementation of new - observation systems.

5. Open questions, proposal for implementation

5.1. Open questions

The present concept leaves numerous open questions which will have to be answered before beginning to proceed with its implementation.

As mentioned above, it is suggested – in a first approach – to implement appropriate links to the existing standards, guidelines and best practices given some pre-defined keywords’ arrangements. The final system will be then achieved by implementing a direct access to the merged standards, guidelines and best practices. 

While the first phase could be relatively easily achieved through IT experts, the second task will be much more difficult to handle. 

However, it is important to provide as soon as possible answers to the following questions:

· Who will be responsible to do what?

· What kind of organizational structure/management will be needed?

· How and where to implement the Web Interface? How will it be interfaced with WIS?

· Available funding?

· Outsourcing possible?

· …

and concerning the content of the information:

· How should the standards be harmonized, resp. developed (WMO, Technical Commissions, Partner organization, Liaison with ISO, BIPM …)?

· Which standards should be mandatory? Which should remain recommended practices?

· …

5.2. Implementation of Phase I

It is difficult at this conceptual stage to define who will be responsible to implement the different modules of the present proposal. The following tables provide a tentative list of tasks to be accomplished to fulfil the first phase of implementation together with suggested responsibilities, with the assumption that all the relevant information is already available within the existing WMO publications.

	
	Tasks
	Responsibilities (tentative)

	
	
	

	1.1
	Develop of a new IT structure to access the relevant WMO publications: this can be based on the existing WMO webpage or a newly developed system.
	WMO IT department, or outsourcing to a NWS acquainted to such problems and working closely with WMO.

	1.2
	Prepare a first list of links to the main sources of information through the WMO Technical Commissions
	WMO intern, or partner organizations

	1.3
	Implement a first version of the access system for a restricted number of keywords and distribute it to selected partners for tests and appraisals.
	WMO/CIMO, or selected NWS or other partners

	1.4
	Implement a full version of the access system with most of the keyword accesses. Integrate the new system in the WMO IT structure (WIS?)
	WMO IT department

	1.5
	Continuous upgrade
	WMO/CIMO


Table 1: List of tasks to be performed to achieve the goals of Phase I together with suggested responsibilities.

It is furthermore suggested that, in parallel, a first attempt is performed towards the development of the necessary tool to provide a user-friendly structure for the establishment of the mandatory metadata relevant to the measurements or final products. This could be achieved in the following way:

	
	Tasks
	Responsibilities (tentative)

	
	
	

	2.1
	Elaborate a general framework/format for metadata production for ground-based observation systems.
	Expert Group

	2.2
	Develop a universal computer-based platform for the establishment of appropriate coding for metadata information (e.g. site classification) which will be accessible to most of the potential users.
	Expert Group, Technical Commissions and/or outsourcing

	2.3
	Extend steps 2.1 and 2.2 to other observing systems.
	Expert Groups and/or Technical Commissions

	2.4
	Implement the new metadata framework in item 1.5 of Table 1.
	WMO IT department


Table 2: List of tasks to develop the necessary infrastructure for the user-friendly establishment of metadata with suggested responsibilities.

In a first approach, it is recommended to make use of WMO human resources to reach these goals, with the support of dedicated Technical Commissions and Expert Groups. However, some outsourcing will be probably necessary, especially at the IT level. If the resources at WMO are not sufficient to fulfil these tasks, it is recommended to search for selected NWS which are technically advanced, familiar with the WMO operating structures and which would accept to take over the implementation of parts of the present concept. 

The management of the project should remain at the WMO/CIMO Secretariat.

5.3. Implementation of Phase II

Once the first phase of implementation is accomplished following the steps defined in the preceding tables, it will be the task of appropriate Technical Commissions and/or Expert Groups to pursue the integration of the various sources of information (e.g. guides, manuals, etc.) within the newly developed structure and to swap the original links with the newly integrated information.

6. Conclusion and Recommendations

The goal of the present concept is to develop a framework for the standardization of the WIGOS surface-based component, including calibration, traceability and quality assurance aspects in collaboration with the relevant partners. The framework addresses all areas of the WIGOS standardization – instruments, metadata and QMF – while making an optimal use of the existing publications, at least in a first step.

It is proposed to implement the concept in 2 steps which can be summarized as 1) the development of the IT infrastructure and the implementation of the appropriate links to the relevant information and 2) the appropriate merging of the available information in a single structure. 

The development of a comprehensive metadata information system should be handled in parallel in view of the importance and complexity of the task.  It will have to be considered together with the conception of adequate, dedicated tools for the user-friendly establishment and management of the information.
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