Climate services competencies
The provision of climate services within a National Meteorological and Hydrological Service (NMHS) or related services might be accomplished by a variety of skilled personnel, including meteorologists, engineers, geographers, meteorological technicians, statisticians, mathematicians, climatologists or climatological technicians, and IT personnel. Personnel in third party organizations (e.g. universities, international and regional institutions and centers, and private sector companies) and other providers might also supply products and information for the national climate service(s). 

This document sets out a competency framework for personnel involved in the provision of climate services, but it is not necessary that each person has the full set of competencies. However, within the following application conditions, which will be different for each organization, it is expected that any institution providing climate services will have staff members somewhere within the organization who together demonstrate all the competencies at the institution's infrastructural capacity level.
 The Performance Criteria and Knowledge 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.
Application conditions

A. The organizational context, priorities and stakeholder requirements;

B. The way in which internal and external personnel are used to provide climate 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.
Competencies
1. Create and manage climate data sets. 
2. Derive products from climate data;

3. Create and interpret climate forecasts and model output; 

4. Ensure the quality of climate information and services;

5. Communicate climatological information to users.
Competency 1: Create and manage climate data sets. 
Competency description

Climate data, metadata and climate data products are gathered and stored in datasets, quality controlled and assessed for homogeneity.
Performance criteria

· Collect and store in relational databases climate data and metadata;

· Rescue climate data for developing historical climate data sets;

· Apply climate data quality control processes to identify and evaluate suspect data;

· Archive and document climate data products for future applications;

· Assess climate data homogeneity and adjust inhomogeneous time series when possible;

· Comply with the standards set by WMO-No 100 and WMO 1186  and the recommendations of CCl's OPACE 1 on Climate data Management.

Knowledge requirements

· Data and metadata collection systems

· Application of climate data quality control processes

· Application of homogenization techniques

· Technologies required to support data quality control and archiving

· Observation instruments and their limitations

· Data rescue methods

· Archival techniques.

· Descriptive statistics 

Personnel who should demonstrate competency

· Staff responsible for the collection of climate data and products

· Staff responsible for quality control processes

· Staff responsible for data archiving and retrieval.

Competency 2: Derive products from climate data
Competency description
Climate data products  for science and user applications are derived from different sources of climate data (such observed and reconstructed time series, reanalysis, satellite, model data) applying adequate statistics which describe their spatial and temporal characteristics. 

Performance criteria

· Retrieve climate data from different sources and generate special purpose time series;

· Create historical climate datasets;

· Compute basic climate products, such as normals, anomalies defined relative to WMO reference period;

· Compute Climate Indices, such as those defined by the  WMO CCl OPACE 2 ET-CCDI or OPACE 4 ET-CRSCI;  

· Identify climate extremes and their link to Disaster Risk Reduction;

· Generate National Climate Monitoring Products  as defined in WMO CCl OPACE  2 ET-NCMP;
· Apply statistical and geo-statistical analysis to monitor the spatial and temporal evolution of climate series and products;
· Understand and be able to work with the climate products generated by Regional Climate Centers and Global Producing Centers;

· Produce  graphics, maps and reports based on the climate forecasts and projections;
· Comply with the standards set by WMO-No 100 and the recommendation of CCl OPCACE 2.
Knowledge requirements

· Data archive and retrieval processes

· Exploratory data analysis over climate time series, including the computation of climate normals, anomalies and indices

· Advanced statistical analysis techniques

· GIS usage for geo-statistical analysis and maps. 
· Use of software applications for generating reports
Personnel who should demonstrate competency

· Staff responsible for  climate data and products

· Staff responsible for data archiving and retrieval
· Staff responsible for statistical analysis

· Staff responsible for GIS usage

· Staff responsible for reporting

· Staff responsible for IT works
Competency 3: 
Predict future states of the climate at different spatial and temporal resolutions. 
Competency description
Climate data, climate data products and climate models output  are used to create sub-seasonal and seasonal climate forecasts and future climate projections. 
Performance criteria

· Create sub-seasonal and seasonal forecast products;

· Locate, select and retrieve GCM output;

· Set climate model parameterizations and select the adequate domain;

· Run climate models with appropriate scenarios;

· Create future climate projections  via different scenarios;

· Analyze model output with appropriate software and relevant statistics;
· 

· Evaluation of climate models performance;
· Understand and be able to work with the climate forecast and model output generated by Regional Climate Centers, Global Producing Centers and other institutions;

· Produce  graphics, maps and reports based on the derived climate products;
· Comply with the standards set by WMO-No 100 and the recommendations of CCl OPCACE 3 and 4.
Knowledge requirements

· GCM Data  resources

· Computer operating system

· Downscaling and tailoring techniques

· Regional climate model structures, processes, limitations, etc…

· Monitoring software for model output
· Interpretation of climate products and model output to determine significance of trends and indicator
· Current state of local climatology and its oscillations, causes of variability, trends due to climate change (or destabilization)

· Processes, assumptions, and limitations of climate model products at global, regional, national and sub-national levels
· Verification of long-range forecasts according to WMO SVS specifications
Personnel who should demonstrate competency

· Staff responsible for GCM data download

· Staff responsible for model parameterizations and domain selections

· Staff responsible for model runs

· Staff responsible for seasonal forecasts

· Staff responsible for monitoring model runs and output

· Staff responsible for interpretation of climate products for generating forecasts
· IT Staff
Competency 4: Ensure the quality of climate information and services
Competency description
Climate information and services are defined and routinely updated. Guidelines and Quality Management  Procedures for climate information are created and routinely maintained. Monitoring processes of the climate services are well documented and used in quality control activities. 
Performance criteria

· Define and apply Quality Management procedures for climate services; 

· Recruit competent personnel to develop and deliver climate services;
· Provide adequate  training to recruited personnel to fulfill their job requirements and expand their capabilities;

· Define National climate monitoring product sets;

· Monitor climate products and services for consistency and quality;

· Increase capacities in sustainable manner;

· Identify customer needs for climate services;
· Follow the recommendations by the CCl Expert Group for Quality Management on Climatology, the ET-SCBCS and the EC-Panel on ETR. 
Knowledge requirements

· National climate monitoring products

· Personnel management

· Quality Management in Climatology

· Verification of products

· Evaluation of services

· Needs assessment techniques

· Competency assessment

· Training approaches for competency development

Personnel who should demonstrate competency

· Staff responsible for National climate monitoring product

· Staff responsible for Management

· Staff responsible for Quality Management

· Staff responsible for monitoring

· Staff responsible for IT works
Competency 5: Communicate climatological information to users
Competency description
Climate science, data and products are communicated to policy makers, stakeholders and the general public. 
Performance criteria

· Establish effective communication channels with climate services users. 

· Conduct and evaluate user satisfaction surveys on a regular basis

· Revise climate services and their communication based on user feedback

· Create user-driven and sector-specific applications 
· Evaluation of best practices of using climate information in economy sectors
· Comply with the interfacing requirements of the GFCS and the integration within the WMO WIS system.

Knowledge requirements

· Climate information and services

· Communication techniques

· Questionnaire design and assessment

· Website design and development technique
· Climate information application techniques to specific user needs

· Concept and application of service delivery frameworks and systems
Personnel who should demonstrate competency

· Staff responsible for communication

· Staff responsible for climate services and products

· Staff responsible for Quality Management

· Staff responsible for Questionnaire administration
· IT staff
�See comment on competence 3.


�Advantage: link to Ccl's structure; disadvantage: out date when it changes. 


�I wonder if we can suppress this one as it is implicit in the previous item


�We are listing as performance criteria some requirements which only apply to Category IV services. I am modifying a sentence in the introductory section to warn on this. 


�This one is implicit in the previous


�Not very sure on the adequacy of this one!


�Can we be more specific here?





