Practices & procedures that Members shall (necessary)/should (desirable) follow/implement to facilitate WIGOS; to ensure that requirements are met and implemented

The Manual on WIGOS (Annex IX to WMO-No. 49)
2. COMMON ATTRIBUTES OF COMPONENT SYSTEMS

2.1 Requirements

2.2 …

2.3 …

2.4 Operations 
2.4.1 General Requirements 

2.4.1.1 Members shall implement and operate their observing systems in accordance with decisions of Congress, the Executive Council, the technical commissions and regional associations concerned

.
2.4.1.2 All activities connected with the implementation and operation of the WIGOS on the territories of individual countries shall be the responsibility of the countries themselves. 


2.4.1.3 Implementation and operation of the WIGOS in regions outside the territories of individual countries (e.g. outer space, oceans, the Polar Regions) shall be based on the principle of voluntary participation of countries that desire and are able to contribute by providing facilities and services, either individually or jointly from their national resources, or by having recourse to collective financing.
2.4.1.4 Members shall
 
equip their observing systems with properly calibrated instruments and adequate observing and measuring techniques to ensure that the observations of the various variables and parameters are accurate enough to meet the requirements specified for in this Manual and the other relevant Manuals.
2.4.1.5 Any existing component of the WIGOS shall not be removed before the reliability of a new component has been proven, and relative accuracy and representativeness of the observations have been examined and found acceptable. 


2.4.1.6 Prior to initial use of any computer software as a component of the observing system, Members shall confirm the ability of the software to satisfy the intended application.
2.4.1.7 Each Member should publish the handbook for national safety practices and procedures for operation of the observing systems that stresses precautions and practices specific to the conditions in the country concerned. 
2.4.1.8 The handbook shall satisfy all of the requirements of the country including legal, health and safety
.

2.4.2 Observing Practices
2.4.2.1 Members shall
 
ensure that observations are well archived in accordance with the requirements specified in Part X of this Manual.
Note: These requirements include processing practices and procedures, applied calculation rules, documentation on calibration practices and associated metadata.

2.4.2.2 Metadata records should provide details as specified in Parts 2.5, 4 - 8 … of this Manual.
2.4.2.3 The observations meeting global requirements should be made at the standard times of observation as specified in Part X.
2.4.3 Quality Control 
2.4.3.1 Members shall ensure that their WIGOS component observing systems are quality controlled. 
2.4.3.2 Members shall implement minimum standards for real-time quality control performed prior to exchange of observations via the WMO Information System to ensure that observations are as free from errors as possible and the data quality is known at every level of the data obtaining process.
Note: 


Recommended minimum standards of quality control at the level of the meteorological and climatological observing station and at that of the National Meteorological Centre are given in the Manual on the Global Data-processing and Forecasting System (WMO-No. 485), Volume I – Global Aspects, Appendix II-1, Table I.

2.4.3.3 Quality control shall be applied to all
 
observations obtained from the observing system.
Notes:


1. Quality control on a real-time basis also takes place in the Global Data-Processing and Forecasting System, prior to the use of the meteorological and climatological observational data in data processing (i.e. objective analysis and forecasting).

2. See the Manual on the Global Data-processing and Forecasting System (WMO-No. 485), Volume I – Global Aspects. 

2.4.3.4 Members shall also perform data quality control on a non-real-time basis, prior to forwarding the observational data for archiving.
2.4.4 Data and Metadata Reporting
2.4.4.1 Members shall make meteorological and climatological observations and associated metadata available in standard representation formats specified by Annex II to the Technical Regulations (Manual on Codes (WMO-No. 306)) through the WMO Information System in accordance with … (ref. to the Part of the Manual with observational data and product requirements for international exchange).


2.4.4.2 Members shall/should ensure that up-to-date core WIGOS metadata are available, as specified in Part 2.5.8.
2.4.5 Incident Management 
2.4.5.1 Members should implement incident management to detect, identify, record, analyze and respond to any incident for restoring a normal observing system operation as quickly as possible, minimizing the negative impact, and preventing a future re-occurrence.
2.4.5.2 Members shall/should perform quality control checks to detect any equipment fault at the earliest stage possible. Faults shall be recorded, analyzed and reported as appropriate. 
2.4.5.3 Members should implement procedures to detect, analyze and respond to system faults and human errors at the earliest stage possible. 
Note: Detailed guidance on incident management is given in (Ref.).

2.4.6 Change Management

2.4.6.1 Members shall/should carefully plan and control changes to ensure continuity and consistency of observations. Any modification related to the observing system shall/should be recorded. 
Note: The requirement relates to any change, including an observing station/system, observing programme, instruments, methods of observation, etc.

2.4.6.2 In the case of significant changes in instruments/methods of observation at meteorological and climatological stations or an 
observing station
 location, Members/Organization/Institute should ensure/provide for a sufficiently long period (to capture all expected climatic conditions) of overlap with dual operation of old and new systems to enable intercomparisons for identification of biases, inconsistencies and inhomogeneities.
2.4.7 Maintenance
2.4.7.1 Members should ensure that each observing system is rigorously maintained.
2.4.7.2 Members should perform regular preventive maintenance.
Note: 
Well‑organized preventive maintenance of all system components is recommended to minimize corrective maintenance and to increase the performance of an observing system.
2.4.7.3 The frequency and timing (schedule) of the preventive maintenance should be determined taking into account the type of the observing system, environmental and climate conditions of the observing site, and the instrumentation installed.
2.4.7.4 Members should perform corrective maintenance in case of observing system component fault as soon as the problem has been detected. 
2.4.7.5 Adaptive maintenance should consider the requirements for stability, continuity and consistency of observations 
through time.

Note: Detailed guidance on maintenance of observing systems and instruments is given in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), the Guide to Hydrological Practices (WMO-No. 168) and the Manual on Stream Gauging (WMO-No. 1044). 
2.4.8 Inspection and Supervision
2.4.8.1 Members shall arrange periodic inspection of their observing systems in order to ensure maintenance of a high standard (high quality) of observations and the correct functioning of instruments.
2.4.8.2 Members shall ensure that inspection is performed by qualified and adequately trained staff.
Note: Detailed guidance on inspection and supervision of observing systems and sites is given in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), the Guide to Hydrological Practices (WMO-No. 168) and the Manual on Stream Gauging (WMO-No. 1044).
2.4.9 Calibration procedures
2.4.9.1 Members shall ensure that measurement systems and instruments are calibrated regularly in accordance with procedures described in the relevant parts of this Manual.
Note:
 

Where international or national standards are not available, the basis for calibration is defined or supplied by the manufacturer. 

2.4.9.2 Each Member shall ensure that the measuring devices are:
(a) Calibrated or verified at specified intervals, or prior to use, against measurement standards traceable to international or national measurement standards. Where no such standards exist, the basis used for calibration or verification must be recorded.
(b) Adjusted or readjusted as necessary, but at the same time safeguarded from adjustments that would invalidate the measurements; 

(c) Identified, enabling the calibration status to be determined; and

(d) Protected from damage and deterioration during handling, maintenance and storage.

Note: 

Detailed guidance is given in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), Technical Regulations Volume III – Hydrology (WMO-No. 49), the Guide to Hydrological Practices (WMO-No. 168) and the Manual on Stream Gauging (WMO-No. 1044).

2.4.9.3 When the equipment is found not to conform to requirements, the Member should assess and record the validity of previous measuring results, and take appropriate action on the equipment and the products affected.
2.4.9.4 Each Member should record and maintain the results of calibration and verification. 
________

�Could this be replaced with “the Technical Regulations”? 


�No


�Not consistent with Chapter 1 page 3 Implementation of WIGOS.


�I believe the statement is correct; however, consistency shall be achieved and there must be only one statement in the whole document with such a regulation. 


�“should” in hydrology.


�For a discussion; however calibration is extremely important


�Not sure what this means in terms of hydrology. Intent is not clear, do we mean that all hydrological stations could be removed and replaced with a new component?


�The meaning of this regulation is completely different: any component (a whole station or a new type of a sensor, i.e. “component” CAN be removed=replaced by a new one ONLY WHEN a reliability of a new one has been …). This regulation should protect against changes introduced without testing and clarifying the quality of a new component


�How can the content be a “shall”, when the handbook is only a “should”. This seems inconsistent.


�Personally I see no contradiction between 1.7 and 1.8: 


in 1.7 there is only a recommendations that the Member should have such a document. 


But: 1.8: If such a document exists than it shall reflect the Member’s requirements including … otherwise (if it does not meet the purpose of such a document, why to have it?)


�Should in hydrology.


�Fine, it could be in this case; 


or it could be a note here regarding exception for hydrological observations with a reference to the “should” requirement in Section 8; 


this approach could be taken everywhere when “shall” is a real issue for hydrological obs.


If just “should” be used instead of “shall” in all cases, a degradation of quality could be observed. 


�The cited manual is not applicable to streamflow gauging stations. There is not an equivalent publication in hydrology that describes minimum “standards” for the quality control of  real-time water level and discharge data.


�Accepted 


�This would apply to hydrology as a should, but we do not have a specific standard or a document recommending a specific practice and procedure for real-time data. This would require the development of a “standard” of practice.


�I fully agree with the approach and the steps to be undertaken in the future.


�See note PP3 above.


�Accepted 


�The Manual on Codes does not seem applicable for streamflow data. Would there be representation formats available through WaterML 2.0 and where would these be described for referencing in this document?


�I see the point; why not to introduce it into the Manual on Codes (together with others if needed)? 


�This is not a requirement for stream gauging stations, but is so for climatological stations and precipitation stations for hydrological purposes and meteorological observations for hydrological purposes. 


�I see your point and agree. Again – it can be solved easily through Note and a reference to the Section 8.


�I agree: a section with definitions should be used to clarify the terminology used. 


�These need to be defined somewhere so the intent is clear to all.


�This reads as a “shall” given 2.4.9.1 and 2.4.9.2(a), therefore it should be moved to the main text and should not appear as a note.


�I agree
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