

		33
[bookmark: _p_65352fca4a2242818ec94afa42e68834]



[bookmark: _Toc32220978][bookmark: _p_2d9175e920014a99950dd0acfe2e7c18]Annex 5.D. Competency framework for personnel managing observing programmes and networks
The management of observing programmes and network operation within an NMHS or related services might be accomplished by a variety of skilled personnel, including programme planners and managers, meteorologists, hydrologists, instrument specialists and technicians, engineers and IT personnel. Personnel in third ‑party organizations (for example, private contractors, communication service providers and instrument maintenance agents) and other providers might also supply consultancy and management services for the observing programme and/or equipment maintenance services for the observing network.
This annex sets out a competency framework for personnel involved in the management of observing programmes and networks. It is not necessary that each person has the full set of competencies.[footnoteRef:1] However, within specific application conditions (see below), which will be different for each organization, it is expected that any institution managing an observing programme and network operation will have staff members somewhere within the organization or external service providers who together demonstrate all the competencies. The performance components as well as the knowledge and skill requirements that support the competencies should be customized based on the particular context of an organization. However, the general criteria and requirements provided here will apply in most circumstances. [1:  In the present context, “competency” refers to the performance required for effective management of an observing programme involving large meteorological observing networks, such as those including radars and wind profilers.] 

In planning and managing the observing programme and network operation, the relevant regulatory requirements and guiding principles from the Manual on the WMO Integrated Global Observing System (WMO-No. 1160) should be taken into account (for example, Appendices 2.1 and 2.5). The WMO Rolling Review of Requirements process (https://community.wmo.int/en/rolling-review-requirements-process-2023-version) in combination with OSCAR (https:/oscar.wmo.int) should be used so that the capabilities of the observing programme can be reviewed and improved to meet the relevant data requirements under various WMO application areas.
Application conditions
The application of the competency framework will depend on the following circumstances, which will be different for each organization:
(a)	The organizational context, priorities and stakeholder requirements;
(b)	The way in which internal and external personnel are used to provide the observing programme and network management services;
(c)	The available resources and capabilities (financial, human, technological, and facilities), and organizational structures, policies and procedures;
(d)	National and institutional legislation, rules and procedures;
(e)	WMO guidelines, recommendations and procedures for observing programme and network management.
Observing programme and network management: High‑level competencies
1.	Plan the observing programme
2.	Procure equipment
3.	Select and acquire sites
4.	Install network components
5.	Manage the network operation
6.	Manage the observing programme
Competency 1: Plan the observing programme
Competency description
Ascertain observation requirements and formulate observing programme development plans that satisfy these requirements taking into account the technical, financial and human resources required for implementation, continuous operation and long‑term sustainability.
Performance components
(a)	Assess user requirements for observations (Rolling Review of Requirements);
(b)	Perform an observation system gap analysis taking into account available tools and  technologies (using e.g. OSCAR/Surface, GIS applications);
(c)	Identify the required observational sites and instrumentation to fill the identified gaps;
(d)	Design network topology and structure to addressrequired to fill the identified gaps, including integrationtaking into account the inclusion of external (so‑called third‑party) data sources;
(e)	Identify the associated human resources required (quantities and competencies) for the sustainable operation of the proposed observing programme;
(f)	Identify the required supporting infrastructure (for example e.g. sites, buildings, communications);
(g)	Prepare a fully costed life cycle plan for the sustainable operation of the proposed observing programme;
(h)	Document in detail the proposed observing programme and develop the implementation plan;
(i)	Check that the final observing programme satisfies the original specified requirements (review and obtain feedback from users);

(j)	Develop (or update existing) contingency plan and business continuity plans for the observing programme;.
(k) 	Coordinate with stakeholders (e.g. aviation authorities, research institutions), and users to align network services with user requirements.
Knowledge and skill requirements
(a)	Users’ requirements for data under variousacross WMO application areas;

(b)	Meteorological instruments Instruments and communications systems installed in the observing network,  commercially available alternatives and emerging developmentstechnologies;
(c)	Programme management skills, including knowledge of programme planning, task scheduling, organizational structure, design and scheduling of tasks and liaison with stakeholders engagement;
(d)	Financial planning and management, including knowledge familiarity withof different financial accounting models – for example, accrual and cash accounting, asset versus recurrent costing, costs benefits analysis, and whole‑life costing;
(e)	Understanding of Human resource planning and developmentmanagement, including knowledge of planning and developing human resources, and the like;
(f)	Contingency planning and for existing and proposed observing systems contingency plans;
(g)	Familiarity with WMO regulations, guidelines and activities (for example, the Guide to Instruments and Methods of Observation (WMO-No. 8), the Guide to Hydrological Practices (WMO-No. 168, Vol I), the Guide to the Global Observing System (WMO-No. 488), the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), the Guide to the WMO Integrated Global Observing System (WMO-No. 1165), the Rolling Review of Requirements, OSCAR/Surface, Regional Instrument Centres); 
(h)	Familiarity with the Implementation Plan for the Evolution of Global Observing Systems and any national observing system strategies;
(i)	ISO 9001 (Quality Management Systems, in particular ISO 9001);
(k)	Applicable national and international regulations, occupational safety standards, and risk assessment methods to safeguard personnel and equipment.
Competency 2: Procure equipment
Competency description:
Procure instruments and the associated infrastructure (including communications systems, initial spares and staff training) as specified for the implementation, continuous operation and long‑term sustainability of the observing programme.
Performance components:
(a)	Confirm procurement scope with the planning team, including availability of funds to meet capital and operational costs;

(b)	Conduct market surveys to identify the suitable models of instruments meeting observation requirements;
(c)	Conduct engineering design and/or draw up functional specifications of the instruments to be procured;
(d)	Initiate tender or purchasing processes for equipment and infrastructure (obtain the necessary approvals) and prepare and issue procurement documents:
–	Tender evaluation;
–	Purchase recommendation;
–	Appoint supplier;
(e)	Conduct factory acceptance tests (if required);
(f)	Conduct site acceptance tests (if required);

(g)	Authorize payments subject to satisfactory fulfilment of the contract terms.
Knowledge and skill requirements
(a)	Observing programme, including meteorological instruments and communications systems installed in the observing network;

(b)	Observing technology options (as described in the present Guide);
(c)	ICT options, network infrastructure, and ICT management;
(d)	National and organizational procurement rules and guidelines;
(e)	Project management skills (especially withfor significant procurement projects);
(f)	ISO 31000 -(Risk Management: Principles and Guidelines on Implementation);
(g)	Occupational safety and health requirements for instruments and systems;
(h)  WMO regulatory and guidance material (e.g. AWS tender specifications, GBON compliance requirements).
Competency 3: Select and acquire sites
Competency description:
Select, acquire and commission observing sites for installation of instruments and communications systems.
Performance components:
(a)	Identify suitable sites for long‑term observations that meet observational requirements criteria (for example, conduct site survey to ensure representative measurements of the required variables can be taken to satisfy the data requirements of relevant WMO application areas);
(b)	Conduct Ddetailed site planning and site acquisition (for example ensure reliable power supply and communications; determine optimalascertain best form(s) of communication methods such as (satellite, copper cable, optical fibre, microwave link, General Packet Radio Service (GPRS),etc private wire); secure road access, site exposure, granting of site lease, acquisition ofand formal land allocation notification, and the like);
(c)	Prepare site or enclosure (for example, civil works: clear and level the site, establish power and communications; install stilling well ensure install fencing of site and road access);
(d)	Provide site plan, layout diagrams of observing equipment, power supply, communication links, and the like;
(e)	Conduct joint site inspection and acceptance tests;
(f)	Confirm site conditions, for example, flatness of site, earthing resistanceconditions (< 10 ohms) for lightning protection, low electromagnetic wave background for lightning location detector, quality of power supply, communications bandwidth, roadways and fencing;
(g)	Complete the handover of site (for example,e.g. obtain site acceptance certificates);
(h)	Prepare and submit site metadata to WIGOS via OSCAR/Surface.
Knowledge and skill requirements
(a)	The Guide to Instruments and Methods of Observation (WMO-No. 8) (for example,e.g. Volume I, Chapter 1, in particular 1.3, and Annex 1.D – Siting classification for surface observing stations on land (WMO/ISO); Annex 1.F – Station exposure description), The Guide to Hydrological Practices (WMO-No.168, Vol I);
(b)	Understanding of WIGOS, in particularand the OSCAR/Surface criteriarequirements and metadata submission process;
(c)	ICT and network infrastructure managements;
(d)	Site leasing process and negotiation skills;
(e)	Project management;
(f)	Occupational safety and health requirements
(g)	Awareness of environmental regulations and impact assessment procedures to ensure installations meet legal and community requirements.
Competency 4: Install network components
Competency description
Install, test and commission major[footnoteRef:2] components of observing networks (for example, weather radars, vertical wind profilers). [2:  This indicates components that comprise a significant investment for an organization and so require a structured project management approach, as opposed to the implementation of minor pieces of observing infrastructure, the competencies for which are covered under Instrumentation competencies.] 

Performance components
(a)	Assemble, test and calibrate network components (for example, instruments, communications, support systems) before transport to site;
(b)	Transport network components to site or coordinate delivery by supplier;
(c)	Install network components and carry out user acceptance tests;
(d)	Ensure training is conducted to meet user or operational requirements (including SOPs and instructions, systems manuals, wiring diagrams, and the like);
(e)	Complete site classification, for variable(s) concerned; prepare instrument metadata,and register and keep them up to date in metadata database and  submit instrumentation metadata to WIGOS via OSCAR;Observing Systems Capability Analysis and Review Tool (OSCAR/Surface)
(f)	Switch network components to operational mode.
Knowledge and skill requirements
(a)	Understanding of general General meteorology as described in BIP‑MT, including meteorological codes, and national and international data transmissionWIS set‑up;
(b)	The observing programme, including existing network components or new components to be installed in the observing network;
(c)	Careful handling of network components, including during transportation;
(d)	Electronics and ICTs;
(e)	Correct and safe use of mechanical and electrical tools;
(f)	SOPs, practices and quality management systems;
(g)	Occupation safety and health requirements.
Competency 5: Manage the network operation
Competency description
Manage the observing network (including observations, instrument calibration and maintenance) to ensure its continuous operation and timely delivery of quality observations.
Performance components
(a)	Implement network maintenance programmes (preventive, corrective, adaptive), conduct site inspections and carry out instrument calibration programmes[footnoteRef:3] to ensure correct and sustainable functioning of all equipment; [3:  Including for remote‑sensing equipment. Note, for example, that detailed guidance on maintenance of radars and wind profilers is given in the Guide to Instruments and Methods of Observation (WMO-No. 8), Volume III, Chapter 7, 7.7, and Dibbern et al. (2003), Chapter 4, respectively, and the Guide to Operational Weather Radar Best Practices (WMO-No. 1257). ] 


(b)	Ensure the availability and timely supply of consumables and spare instruments/sensors to support uninterrupted network operations;
(bc)	Develop and employ quality assurance tools (for regular diagnosis of system functions and parameters) acrossfor all instrumentation both in situ and remote sensing instrumentation;
(dc)	Develop and maintain a data quality monitoring system (for examplee.g., manual and/or automated data quality control systems) to ensure data traceability and metadata accuracy;
(ed)	Coordinate with external sources (e.g. partners, volunteers and other third‑party sources such as crowdsourcing) regarding the provision of their data to ensure the quality of data and homogeneity acrossof the integrated network;
(fe)	Prepare and periodically test contingency plans for network operation and data acquisition, including periodic testing of effectiveness;
(gf)	Monitor network performance using appropriate tools (e.g. WDQMS) and schemes, and devise indicators to measure network performance (for example,e.g. data availability, timeliness);
(hg)	Document all operational procedures (e.g.for example, network maintenance, instrument calibration, data quality control algorithms, contingency plans);
(ih)	Maintain an asset register for all network components..
Knowledge and skill requirements
(a)	Functional understanding of Meteorological instruments and communications systems installed in the observing network;
(b)	Familiarity with WMO guidelines and regulations on meteorological observations observing systems and instrumentation (e.g.for example, the Guide to Instruments and Methods of Observation (WMO-No. 8), the Guide to Hydrological Practices (WMO-No. 168, Vol I), and the Manual on the WMO Integrated Global Observing System (WMO-No. 1160) and the WIGOS Framework Implementation Plan);
(c)	Detailed knowledge of operational programme management and organizational structures, and the like;
(d)	Contingency plans (to ensure continuity of the observing network) operations;
(e)	Asset management standards, for example, ISO 55000 (Asset Management: Overview, Principles and Terminology) and the Global Forum on Maintenance and Asset Management;
(f)	Occupational safety and health requirements for the observing network.
Competency 6: Manage the observing programme
Competency description
Manage the observing programme (technical, financial and human resources, and the like) to ensure observing programme requirements are met safely and sustainably.
Performance components
(a)	Develop financial and human resource plans and secure the resources that ensure sustainability of the observing programme;
(b)	Regularly evaluate and reassess staff performance and provide ongoing training (in liaison with the training section if necessary) to ensure maintainenance of competencyies across all rolesof all staff involved in the observing programme;
(c)	Coordinate with users and,and as required, update data requirements of the observing programme (e.g.for example, real‑time observations, NWP applications and climate monitoring);
(d)	Regularly review short‑term and long‑term goals of the observing programme, identifying areas for its continuous improvement (e.g.for example, improved standardization, network optimization and development);
(e)	Explore and implement technical solutions to address improvement areas identified taking into accountconsidering advances in technological change of instrumentation and data communication methodstechnologies;
(f)	Implement mentorship, knowledge-transfer, and succession-planning initiatives to retain institutional expertise and ensure continuity of operations
(gf)	Promote awareness and compliance of all staff with occupational safety and health requirements.
Knowledge and skill requirements
(a)	Financial planning and management including familiarity with knowledge of different financial accounting models (for example, accrual and cash accounting, asset versus recurrent costing, cost–benefit analysis, and whole‑life costing);
(b)	Detailed knowledge of programme monitoring and evaluation techniques;
(c)	Understanding of human resource management, including knowledge of performance management and developing of human resources;
(d)	Meteorological instrumentation Instrumentation and ICTs;
(e)	Familiarity with WMO regulations, guidelines and activities (e.g.for example, the Technical Regulations (WMO-No. 49), the Guide to the Global Observing System (WMO-No. 488), the Guide to Hydrological Practices (WMO-No.168, Vol I) the Manual on the WMO Integrated Global Observing System (WMO-No. 1160), the Guide to the WMO Integrated Global Observing System (WMO-No. 1165) and OSCAR/Surface);
(f)	Occupational safety and health requirements.
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