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[bookmark: _p_fe88246069784e66b864856945b8a3f5]Annex 5.A. Competency framework for personnel performing meteorological observations
[bookmark: _p_c56193ea7ff34b9cb2e8c13433f00130]The provision of the meteorological observations function within an NMHS or related agencies may be accomplished by a variety of skilled personnel, including meteorologists, climatologists, geographers, meteorological instrument technicians and meteorological technicians. It can also be accomplished by a range of other people not directly within the sphere of the NMHS, such as farmers, police, clerical workers, or private citizens. Third ‑party (for example, universities, international and regional institutions and research centres) and private ‑sector organizations might also contribute to this function.
[bookmark: _p_a388e6e4a2b44c46b3da619a50d86ad6]This annex sets out a competency framework for personnel (primarily professional meteorological observers) involved in the provision of the meteorological observations function, but it is not necessary that each person has the full set of competencies as set out in the framework. However, within specific application conditions (as set out below), which might be different for each organization or region, it is expected that any institution providing meteorological observation services will have staff members somewhere within the organization 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.
[bookmark: _p_427e0664add14813bddc0ef46d724c7d]It is recommended that professional meteorological observers performing meteorological observations should have successfully completed the Basic Instruction Package for Meteorological Technicians (BIP‑MT) (detailed information on BIP‑MT is given in the Guide to the Implementation of Education and Training Standards in Meteorology and Hydrology (WMO-No. 1083).
[bookmark: _p_942846db372c4c04a66b58436896fa8e]Application conditions
[bookmark: _p_d9e4abe478af46098441916c6fb5e4b3]The application of the competency framework will depend on the following circumstances, which will be different for each organization:
[bookmark: _p_b75dbb8680b4487d81c3d86436f47fd1](a)	The organizational context, priorities and stakeholder requirements;
[bookmark: _p_befb12c845f14e7abbbe25af375f0c05](b)	The way in which internal and external personnel are used to provide meteorological observation services;
[bookmark: _p_40e394a24af047f5bea4f1468640fdbc](c)	The available resources and capabilities (financial, human, technological, and facilities), and organizational structures, policies and procedures;
[bookmark: _p_f41a09e19a0c4e36b3996dcf709d7304](d)	National and institutional legislation, rules and procedures;
[bookmark: _p_cf04a61c852c4ecb98f334cc2e9e583a](e)	WMO regulatory and guidanceelines related to observations, meteorological observation procedures, requirements and recommendations of other relevant international entities, e.g.,  and ISOICAO and ISO requirements;
[bookmark: _p_bddce5396d464eac8cda4bf7432c402a](f)	Regional variations:
[bookmark: _p_6347fdf7bb024cfba0871636d0d0e824](i)	The range of weather phenomena experienced in the region;
[bookmark: _p_efdc1e1d455643bba09fee652019a457](ii)	Local climatology;
[bookmark: _p_740a67f12c6e4b1a9800eb5c2fc0305e](iii)	Extent of automation of observing and sensing systems;
[bookmark: _p_24a13a23f57d47bba234dcdcbe3b270e](iv)	Available communication technologies.
[bookmark: _p_560b0e10a20941c8bc0d7ab5bf0733ab]Meteorological observations: High‑level competencies
[bookmark: _p_91467da8c128456ab540f88260681090]1.	Monitor the meteorological situation
[bookmark: _p_81b8a0f30f744b7a9194091e223d5c06]2.	Perform a surface observation
[bookmark: _p_338c22f1778f4b3f8023ec1b3d39bb8e]3.	Perform a balloon‑borne upper‑air observation
[bookmark: _p_6d70a5b2f235401190e6a5f4a15a676f]4.	Utilize remote‑sensing technology in making observations
[bookmark: _p_54194c4832034b7ea79aca841e4a99be]5.	Monitor the performance of instruments and systems
[bookmark: _p_3c90d72279e5493092d05b9546f6866d]6.	Maintain the quality of observational information
[bookmark: _p_6324839dad3c42848245aeef12fc103e]7.	Maintain a safe work environment
[bookmark: _p_d5140ee626fa41e080fbccae5aeb2d59]Competency 1: Monitor the meteorological situation
[bookmark: _p_1ce4cb55366e4451b0104e8b17edbd21]Competency description
[bookmark: _p_ff1ac7c502cc41ec8258b00c05d24f7a]Appraise meteorological conditions to identify the significant and evolving situation that is affecting or will likely affect the area of responsibility throughout the watch period.
[bookmark: _p_f421cfebb585493b825c2bc5118b5892]Performance components
[bookmark: _p_6217d286e73448b79802099c00f1a62d](a)	Assess the evolving local meteorological situation;
[bookmark: _p_65a87b0272a94b62be61ec01405ea929](b)	Understand the potential influence of the evolving meteorological situation on subsequent observations;
[bookmark: _p_512d7c48480a4fa5bba9d7ad1f8628b6](c)	Identify meteorological symptoms that may lead to the onset of significant weather.
[bookmark: _p_734050013d5b4b87a371fc9c92f6cee6]Knowledge and skill requirements
[bookmark: _p_20839012476347eda708f458812bb0e5](a)	Understanding of general meteorology as described in BIP‑MT, including physical meteorology, dynamic meteorology, synoptic and mesoscale meteorology, climatology, meteorological instruments and methods of observations;
[bookmark: _p_7f5f8695f0724f8c8da42369aba69cd0](b)	Identification of clouds and other meteors using the International Cloud Atlas: Manual on the Observation of Clouds and Other Meteors (WMO-No. 407) as guidance;
[bookmark: _p_d315cdde6a6b4b15913c9dfdd7851304](c)	Meteorological factors leading to the evolution of significant weather;
(d)	Standard operating procedures (SOPs) and prescribed practices for monitoring weather conditions.


[bookmark: _p_0c55e383b6af4e299ae23b0eb6994c47]Competency 2: Perform a surface observation
[bookmark: _p_3a0b51a2d75f4de58b55b106201d5a85]Competency description
[bookmark: _p_7d16c01b993b4634b3be46959aa8e150]Perform surface observations of meteorological variables and phenomena, and their significant changes, according to prescribed practices.
[bookmark: _p_8061be81ea45402cae46ea662578b136]Performance components
[bookmark: _p_7f286bdbf88c46c7b40784d7425d2716](a)	Observe and accurately record:
[bookmark: _p_bc17ffe7d1304720ab63a64d31723cc2]–	Precipitation
[bookmark: _p_d7dec91694aa4cf898f8fdba56461d8a]–	Atmospheric pressure
[bookmark: _p_7f061cd0d32d42279b586c864a244c4d]–	Temperature
[bookmark: _p_47bb082ae15942ab8be12a7ec6c78587]–	Humidity
[bookmark: _p_6876cf4bda53421483bd763a655b85a2]–	Wind
[bookmark: _p_3f31674339854df58ea1e734392743ff]–	Cloud
[bookmark: _p_402bb7cc0bb942b2ae994c5c2928f7ac]–	Present and past weather
[bookmark: _p_bf05facf94564378930f380df9b3f087]–	Visibility
[bookmark: _p_3abae0c5edbb45e29123bb9ada6ab1c8]–	Solar radiation
[bookmark: _p_5a14520ebbed44f8a21aa1c709eddb9e]–	Sunshine duration
[bookmark: _p_480bc5416cd4456881a1f07eabcfa837]–	Evaporation
[bookmark: _p_da0c2ef7874b424eb898d5bf52f13e47]–	Soil temperature
[bookmark: _p_35c0fbfbe82b40198cd80abb69283014]–	State of the ground
[bookmark: _p_d93a663d24f2497c98c377047483fd57]–	Other specialized observations as required (for example, soil moisture, sea state, atmospheric composition, wind shear, leaf wetness, phenology)
[bookmark: _p_d445795f3e2e4dd1841dbd09a860bf69](b)	Encode and transmit surface observations using prescribed codes and methods.
[bookmark: _p_b952cac4fc294656a378b4348cdbea5b]Knowledge and skill requirements
[bookmark: _p_dae5d39fb3f94169852362181f9b0015](a)	Understanding of general meteorology as described in BIP‑MT including physical meteorology, dynamic meteorology, synoptic and mesoscale meteorology, climatology, meteorological instruments and methods of observations;
[bookmark: _p_4d65b6cad68445b385731ea00300a4e5](b)	Identify and classifiy Cclouds classification as defined in the International Cloud Atlas: Manual on the Observation of Clouds and Other Meteors (WMO-No. 407);
[bookmark: _p_c01e73dab25e4ad485d30e9d4a49d650](c)	Past and present weather identification;
[bookmark: _p_828d63f3ce0344a88782d1aa16647a40](d)	SOPs and prescribed practices for performing surface observations;
[bookmark: _p_39e74cae2a52480fa1ee890eb9afc548](e)	On‑site instrumentation and systems (including software);
[bookmark: _p_8ce660325b754b24a6bd29715a5b2ad5](f)	Care in handling instruments;
[bookmark: _p_22a7b11441094d5a9084ed22afc728b2](g)	Accuracy in reading instruments and recording observations;
[bookmark: _p_bf0df01baf8f43599161197dcf41068e](h)	Use of meteorological codes to record observations (for example, according to the Manual on the WMO Integrated Processing and PredictionGlobal Data-processing and Forecasting System (WMO-No. 485) and the Manual on Codes (WMO-No. 306), Volumes I.1, I.2, I.3 and II).
[bookmark: _p_5b21654c63824b1088eeda06c70998ce]Competency 3: Perform a balloon‑borne upper‑air observation
[bookmark: _p_b167bf3f2ae2428381f694f2fe32bff9]Competency description
[bookmark: _p_ce3bc795cf3b491e9366c2228da6b092]Perform a balloon‑borne upper‑air observation, according to prescribed practices and procedures.
[bookmark: _p_d3ca5a8c7a464e6a9883d9b1055e2d76]Performance components
[bookmark: _p_54b3d46e1d6b48038eed93991391a9e9](a)	Prepare and deploy balloons and their payloads:
[bookmark: _p_38e2b71dd9c144f4bd4dd4592a7d610a]–	Balloon shed safety check;
[bookmark: _p_85403218c9a942e3b97ce7eb61d16cdf]–	Balloon preparation and filling;
[bookmark: _p_7f924d0f380d42ad9a414b12a27caf48]–	Instrument ground check;
[bookmark: _p_358719fe58c440faaf5dfb766b87e4d6]–	Balloon release;
[bookmark: _p_056e5fbfe6b94e72a47ab75a6c3d5cfe](b)	Track balloon flight;
[bookmark: _p_80bee334422246a692a2b36906aece3a](c)	Compute and record:
[bookmark: _p_e11d70bd20d54720a6090e5970689293]–	Upper‑air pressure, temperature and humidity;
[bookmark: _p_3689edb9a6fc4c138291b30f97dd969c]–	Upper‑air wind speed and direction;
[bookmark: _p_a38ffde9befc4fdfbd2a1bb8ef139d95]–	Other specialized upper‑air observations as required (for example, ozone);
[bookmark: _p_158a15e13c6f4a35a7f2802f69e2ab1d](d)	Encode and transmit upper‑air observations using prescribed codes and methods.
[bookmark: _p_073e5e62fecd4ac5b5fa76a28b7191ef]Knowledge and skill requirements
[bookmark: _p_cdc6302d62a4433ab27b41ff91dd6e68](a)	Understanding dangers and safely handle hHydrogen safety and generation, storage and use;
[bookmark: _p_404780b8e0bb44c1844f4c60b996ae59](b)	Understanding of general meteorology as described in BIP‑MT, including physical meteorology, dynamic meteorology, synoptic and mesoscale meteorology, climatology, meteorological instruments and methods of observations;
[bookmark: _p_3b10c83e00d14e87ba03cc6d11f5add1](c)	SOPs and prescribed practices for performing upper‑air observations;
[bookmark: _p_8de8ca1d84044b40995cd467aba946da](d)	On‑site instrumentation and systems (including software);
[bookmark: _p_6fa0be64cb684de8beb2d2e0028d5d9c](e)	Care in handling instruments;
[bookmark: _p_f49b01d7db364e52b2b888db21fda0c4](f)	Accuracy in reading instruments and recording observations;
[bookmark: _p_33f601ae4c1a41e09632b543a6e48572](g)	Use of meteorological codes to record observations.
[bookmark: _p_89bfc7be0a2a47bca8c324d7ff7151b1]Competency 4: Utilize remote ‑sensing technology in making observations
[bookmark: _p_84ef989198544f64ac02b8c9384b2180]Competency description
[bookmark: _p_7c83dba28d4247f9a687f9b1e1907a6c]Make observations utilizing remote ‑sensing technology, for example, satellite, weather radar, radar wind profiler, wind lidar, ceilometer, microwave radiometer, lightning detection system, and the like.
[bookmark: _p_1aafe962fe9044d096b48d0d5bcc3d1d]Performance components
[bookmark: _p_8c73f4ec746f4f08b402d636826eb6bf](a)	Interpret and use information derived from remote‑sensing technology in making observations (for example, ceilometer for cloud base height in synoptic observations and meteorological aerodrome reports);
[bookmark: _p_a6dd468a58354d21a14a79248601b948](b)	Cross‑check observations obtained from alternative observing techniques (for example, remote sensing versus in situ measurements) to ensureidentify and log discrepancies consistency (e.g.for example, compare visibility information recorded by visibility meters with satellite imagery (fog, sandstorms) and manual observations).
[bookmark: _p_a2afbe21935441319f527cb8548886cd]Knowledge and skill requirements
[bookmark: _p_8d903fe72fdd4a388bc361542bb3f4f7](a)	Understanding of the physical principles of operation, the particular technical configuration and the limitations of surface‑based and space‑based remote‑sensing technology being utilized (for example, weather radar, wind lidar, ceilometer, lightning detection system, radar wind profiler, microwave radiometer);
[bookmark: _p_d94088019d934698a6357c9d102d2341](b)	Knowledge of the use of different meteorological and oceanographic information derived from remote‑sensing technology (for example, imagery from different channels of satellites, wind field from Doppler weather radars).
[bookmark: _p_c2216961cef5473aae2921a3dcb28739]Competency 5: Monitor the performance of instruments and systems
[bookmark: _p_987ad9f62eac4906870c751d1b05c146]Competency description
[bookmark: _p_0a33ffb5dd944c7e92f9df9fe4519670]Monitor the status and performance of observational instrumentation and communications systems.[footnoteRef:1] [1:  See also competency 2 in instrumentation competencies, Annex 5.B.] 

[bookmark: _p_e5332b240a91408bba21a6c1f482a1e9]Performance components
[bookmark: _p_28567b41d13d465db78d32b4548a015f](a)	Regularly inspect meteorological instruments (for example, raingauges, wet bulb thermometers), automated observing systems (for example, AWS, weather radar operationalfault status), communications systems and backup systems (for example, power);
[bookmark: _p_fca1d5f2efd44b2dbd31c8a7897395d4](b)	Conduct routine maintenance tasks as prescribed (for example, change wet bulb wick or recorder charts, clean pyranometer dome, or ceilometer window, rain gauge, radiation shield or temperature sensor filter);
[bookmark: _p_386c4819496d41ddbea7cf6bfa9ec0d8](c)	Conduct first‑in fault diagnosis and alert technical staff;
[bookmark: _p_acdea68d934f4d3a8c9bdd0d6e3c9f4d](d)	Undertake action under guidance from remote technical staff;
[bookmark: _p_7e1136345b1a4bb9949ecaf792fa149e](e)	Record interventions and irregularities in a maintenance log or metadata repository.
[bookmark: _p_a2846cab2a0646b4b8a5099aaae3c653]Knowledge and skill requirements
[bookmark: _p_b5ec2997f3974761a4deab23054327a9](a)	SOPs and prescribed practices for carrying out inspection of instruments and communications systems, and the like;
[bookmark: _p_dfc830b8254044c3a018f46a43de2d57](b)	Accuracy Understanding  of operational quality requirements for instrumentation and measurements (for example, as specified in the present Guide and other WMO or International Civil Aviation Organization (ICAO) regulatory and guidance materials);
[bookmark: _p_3bbfc0fecaa840cdaa6cb0125d344f4c](c)	On‑site instrumentation and systems (including software);
[bookmark: _p_f4bd722773a4467f96f65ac7b8f36ba7](d)	Care in handling instruments;
[bookmark: _p_e9d83f2b2df34349b2c694af105f4704](e)	Accuracy in reading instruments and recording observations;
[bookmark: _p_e1b306f35c044a73b52a35b6affdad83](f)	Use of meteorological codes to record observations;
[bookmark: _p_1b3451630d234bbc89f81e8bd0525a73](g)	Hazard awareness in the vicinity of instruments and communications systems (for example, near electrical cables, working at heights, electromagnetic radiation);
[bookmark: _p_b0197faed08c4360b9f7ca588aa7a02e](h)	Prescribed contingency plans (for example, failure of power and communications systems, damage to infrastructure during severe weather events).
[bookmark: _p_0ce0f3d4a87241a887fc7c4ab2016005]Competency 6: Maintain the quality of observational information
[bookmark: _p_de411b20538542468386367e35f8cad7]Competency description
[bookmark: _p_290998146888489194456d072be0b678]Maintain the quality of meteorological observations at the required level by applying documented quality management processes.
[bookmark: _p_9ddd49d8538c4b959f43e0b415ed7cf9]Performance components
[bookmark: _p_1586246a4b85448e90ff37112b07177a](a)	Monitor all observations to check for errors and inconsistencies, correct errors or flag data in accordance with prescribed procedures and take follow‑up action;
[bookmark: _p_98fa0f009e744c99a2e3f36112dc5d65](b)	Record corrections, flags and follow‑up actions in metadata repository;
[bookmark: _p_c25b40941f56489da85a27a0b64cafe5](c)	Check observational messages for format and content before issuance and make corrections if required;
[bookmark: _p_3d7fc049f8ca4d9bb08f2c39133f8879](d)	Ensure all observations are successfully sent and received.
[bookmark: _p_2abfcd5c8b0d4545bc8c51b0b88aec42]Knowledge and skill requirements
[bookmark: _p_982a154db08a48c2b307a8f369f9fe71](a)	Understanding of general meteorology as described in BIP‑MT, including physical meteorology, dynamic meteorology, synoptic and mesoscale meteorology, climatology, meteorological instruments and methods of observations;
[bookmark: _p_b8f28c6e4590401590f050ca043beb9d](b)	SOPs and prescribed practices for treatmenting of suspect observations;
[bookmark: _p_71dfec1876df4ab5933d49298f4d03d9](c)	Understanding of operational qualityAccuracy requirements for measurements (for example, as specified in the present Guide and other WMO or ICAO regulatory and guidance materials);
[bookmark: _p_bfaa6e5f05e645cba640bb5b5b5c44de](d)	On‑site instrumentation and systems (including software);
[bookmark: _p_9da684024c294b3294a2c0e5dedeea93](e)	Use of meteorological codes to record observations;
[bookmark: _p_4ed3ea68bcd04382aa9e95746c30097f](f)	Prescribed contingency plans (e.g.for example, data transmission failure, power failure).
[bookmark: _p_195caed75b3a4762977be5e0445e4752]Competency 7: Maintain a safe work environment
[bookmark: _p_b4053a898a0e4b62a6d7de255d57a4d3]Competency description
[bookmark: _p_aaab7e677fd04c3bbc7890315567d838]Perform all observing tasks in a safe and healthy working environment, at all times complying with occupational safety and health regulations and procedures.
[bookmark: _p_e8296d6a923040d7b9810dd3b3ebe411]Performance components
[bookmark: _p_7f0182c62456433d9e1fe23192d8f7e4](a)	Safely handle, store and dispose of hydrogen and the chemicals used for generating hydrogen;
[bookmark: _p_29a92244b1544a26824313689d6d6045](b)	Safely handle, store and dispose of mercury, and equipment containing mercury[footnoteRef:2]; [2:  Minamata Convention (with link) ] 

[bookmark: _p_c165874964f04daebefd40aba929c98d](c)	Safely handle, store and dispose of other toxic or dangerous substances, and equipment containing these substances (such as wet‑cell batteries);
[bookmark: _p_90a5428dee324ee3876af91e2a30e9be](d)	Perform safely in the proximity of electrical hazards;
[bookmark: _p_72e63f73efbf4a9fb7e901cc0b2c4ead](e)	Safely perform all observing tasks while minimizing exposure to hazardous environmental conditions (severe weather, lightning, flood, hurricane, fires, and the like);
[bookmark: _p_76d234d31fab489e822ffa35f64ded18](f)	Safely perform all observing tasks in the presence of safety hazards (working at heights, in the proximity of microwave radiation, compressed gases, and the like);
[bookmark: _p_05b6a26359804cc3897caaba4f08e4d7](g)	M.Report hazards and take appropriate actions as per hazard register control measures.
[bookmark: _p_ca483a345162408a966634c5708892f9]Knowledge and skill requirements
[bookmark: _p_1e17bb6f5a2d48e9a30aa47817b870b0](a)	Occupational safety and health requirements and procedures (for example, hydrogen, mercury, chemicals, electrical safety and working at heights or in confined spaces);
[bookmark: _p_ca3e74d1b15649638ea03c71aca48689](b)	Hazard identification and mitigation;
[bookmark: _p_f2694aceab164c8c8b99b6600ee5e65a](c)	Hazard register summarizing all potential hazards and control measures in the workplace to enhance occupational safety. 
