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WMO Convention
(Part II, Article 2, Purposes)

(a) To facilitate worldwide cooperation in the(a) To facilitate worldwide cooperation in the 
establishment of networks of stations for 
th ki f t l i l b tithe making of meteorological observations 
as well as hydrological and other 

h i l b ti l t d tgeophysical observations related to 
meteorology, and…;

(c) To promote standardization of 
meteorological and related observations g
and to ensure the uniform publication of 
observations and statistics;
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General Regulation of WMO 
( Annex III, Structure and TOR of TCs)

I Basic Commissions II Applications CommissionsI. Basic Commissions
• CBS – (A)
• CIMO – (A)

II. Applications Commissions
• CAeM – (C)
• CAgM - (C)( )

• CHy – (A)
• CAS – (B)

g ( )
• JCOMM - (C) 
• CCl - (C)

(A) Basic operations and facilities
(B) Research in Atmospheric sciences

(C) Applications to economic and 
social activities

Develop, for consideration by the Executive Council and Congress, 
proposed international standards for methods, procedures, 
t h i d ti i t l d ti l h d ltechniques and practices in meteorology and operational hydrology 
including, in particular, the relevant parts of the Technical 
Regulations, guides and manuals.
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Regulations, guides and manuals.



Standardization 
(WMO R l M i l)(WMO Regulatory Material)

C d EC d t R l t M t i lCg and EC adopt Regulatory Material 
that define meteorological practices 
and procedures to be followed by 
Memberse be s

1 Standard practices and procedures -1. Standard practices and procedures -
Manuals

2. Recommended practices and 
procedures - Guides
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Partnership in Standardizationp

W ki t ith th UN• Working agreements with other UN 
bodies and international Organizations:g
– ISO: Working Agreement on joint 

St d dStandards
– ICAO: Issuing Standards and g

Recommended Practices for Aviation
CIPM&BIPM: Working Agreement on– CIPM&BIPM: Working Agreement on 
cooperation and collaboration & MRA
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Partnership inPartnership in 
Standardization

(ISO)(ISO)
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Partnership in StandardizationPartnership in Standardization
Cooperation Agreement with ISO:Cooperation Agreement with ISO:
1. Aimed at development of joint ISO/WMO tech standards
2. WMO to retain primary control of own standards
3. WMO could retain WMO specific standards 

(TCs decide which standard to propose)
4 Benefits4. Benefits
 Underlines authority of WMO documents
 Enhances international recognition and dissemination of g

WMO standards
5. Costs:
 Standards need to be updated every 5 years (current Standards need to be updated every 5 years (current 

revision cycle of WMO Technical Regulations variable) 
 Publication strategy – free access for Members
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Partnership in StandardizationPartnership in Standardization

TC identifies 
possible TC establishes 

benefit/cost to

TC informs PTC and EC members 
of plans and requests assessment 
f i t th i ifcommon 

standard

benefit/cost to 
Members

of impact on their programmes, if 
any

Risk assessment of 
proposed standard: if 
d t d d if itt d

TC submits 
consolidated report 

C f

TC finalizes 
standard to be 

SOadopted and if omitted to EC for approval proposed to ISO

Submission of proposal 
to ISO Central 
Secretariat

TC approval
Note: in this slide TC 

means WMO Tech. 
Commission
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Partnership inPartnership in 
Standardization

(CIPM&BIPM)(CIPM&BIPM)
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Cg-XV decisions
R 31 (C XV) “I l f QMS”Res. 31 (Cg-XV) “Impl of QMS”

1 Recommended QMS Implementation for1. Recommended QMS Implementation for 
NMHSs

2. WMO Quality Management Framework
• Develop overall QM strategy for WMODevelop overall QM strategy for WMO
• Includes both the needs of Members and the 

implementation of WMO Programmesimplementation of WMO Programmes
• WMO QMF aims at ensuring the development, 

d i t f th WMO t h i luse and maintenance of the WMO technical 
documentation, supporting QMS of Members
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Cg-XV decisions
R 31 (C XV)Res. 31 (Cg-XV)

3 Encouraged NMSs to implement QMS3. Encouraged NMSs to implement QMS 
following appropriate internationally 

f SOrecognized standards, if possible ISO 9001
4. Encouraged NMSs to develop a QMS4. Encouraged NMSs to develop a QMS 

covering most of their activities
5 NMHS h5. NMHSs may choose:

– Whether or not to pursue certification
– Whether to certify all or part of the activities 

covered by their QMS
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Cg-XV decisions
R 32 (C XV) “WMO QMF”Res. 32 (Cg-XV) “WMO QMF”

NMSs were requested to: 
• Quality control on-site observations

f• Ensure the traceability of 
measurements to recognized worldmeasurements to recognized world 
standards approved for the use of 
WMO M bWMO Members.
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Standardization 
(WMO R l M i l)(WMO Regulatory Material)

T h i l R l ti (WMO N 49)Technical Regulations (WMO-No. 49) 
(Mandatory publication):

– Volume I: General Meteorological Standards & 
Recommended Practices

– Volume II: Meteorological Service for 
International Air navigationg

– Volume III: Hydrology
Volume IV: QM (Generic a proposal of ICTT– Volume IV: QM (Generic, a proposal of ICTT-
QMF approved by EC-LXII)
Fi A WMO M l
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Standardization 
(WMO R l M i l)(WMO Regulatory Material)

• Basic Commissions (CBS, CIMO, CAS, CHy)Basic Commissions (CBS, CIMO, CAS, CHy)
– CAS: Manual on the observations of clouds and 

other meteors (Vol. I of ICA) (I), GAW Reports
– CBS: Manuals on Codes (II), on GTS (III), on GDPFS 

(IV), on GOS (V)
CBS G id GOS GDPFS GTS– CBS: Guides on GOS, GDPFS, GTS

– CIMO: Guide to Met. Instruments and Methods of Obs.
CHy: Guide to Hydro Practices Technical Docs– CHy: Guide to Hydro Practices, Technical Docs

• App. Commissions (CCl, CAgM, CAeM, JCOMM)
Some Manuals e g Manual on Marine Met Services– Some Manuals, e.g. Manual on Marine Met Services 
(VI) but mostly Guides to xx Practices or Services, TN 
and other Reports, e.g. IOM Report series
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Standardization 
(WMO R l M i l QM)(WMO Regulatory Material-QM)

M l th GDPFS P t II Ch 2 QC f• Manual on the GDPFS, Part II, Ch.2 QC of 
observational data and their reception at GDPFS 
C t i l d l tiCentres in real and non-real time 
(authoritative reference on all matters related to 
QC i )QC issues), 

• Manual on the GOS, Part V, QC
• Guide to the GOS, Part VIII, QM
• CIMO Guide, Part III, QA and QM of Obs. SystemsCIMO Guide, Part III, QA and QM of Obs. Systems
• Manual on Marine Met Services, Vol. I, QC of 

Data
8/3/2010 15
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Manual on GDPFS, P II, CH.2
(QC of observational data and their reception at(QC of observational data and their reception at 

GDPFS Centres in real time)

• QC requires that an operational entity (WMC• QC requires that an operational entity (WMC, 
RSMC, NMC or observing site) has the ability to 
select edit or otherwise manipulate observationsselect, edit, or otherwise manipulate observations 
according to its own set of physical or dynamical 
principles. p p

• The primary responsibility for QC of obs  data 
rest with the originating NMS.g g

• NMS should ensure that when obs data enter 
GTS they are free from errors.y

• NMS should implement minimum standards of 
real-time quality control (Appendix II-1).
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Manual on GDPFS, P II, CH.2
(QC of observational data and their reception at(QC of observational data and their reception at 

GDPFS Centres in non-real time)
1 Prior to storage of data they should be subject to1. Prior to storage of data they should be subject to 

the QC necessary to ensure a satisfactory standard 
of accuracy for users.

2. The primary responsibility for non-real-time QC 
should rest with Members which operate the 
centres that store the data (Note: This apply alsocentres that store the data. (Note: This apply also 
Members data storage.) This QC should be 
performed on a routine basis and should begin as p g
soon as possible after the data have been received 
at the centre.

3 P i t l i d t i t ll t l3. Prior to placing data in storage, all suspect values 
and proposed corrections should be appropriately 
marked for future users of data.
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Guide on GDPFS, CH.6
(QC P d d T h i )(QC Procedures and Techniques)

Gross-error limit checks 
(against physical or climatological limits)
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Guide on GDPFS, CH.6
(QC P d d T h i )(QC Procedures and Techniques)

Internal consistency checksInternal consistency checks 
(Different parameters are checked against each other)
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Manual on GOS, Part V, QCManual on GOS, Part V, QC

1 QC f b ti l d t i t f i ti f1. QC of observational data consists of examination of 
data at stations at data centres to detect errors so 
that data may be corrected or flaggedthat data may be corrected or flagged.

2. A QC system should include procedures for 
returning to the source of data to verify them andreturning to the source of data to verify them and 
to prevent recurrence of errors. 

3 Within the framework of the GOS QC shall be a real3. Within the framework of the GOS, QC shall be a real-
time activity which has to be performed prior to the 
transmission of the observational data on GTS.

4. The primary responsibility for QC of all obs data shall  
rest with the Members (where observations originated).
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Guide on GOS, Part VIII, QM
(Ref: QMF)

1 The key aim: to check the entire process not only the1. The key aim: to check the entire process not only the 
final product.

2. Res.27 (Cg-XIV) –initiated WMO QMF to develop the ( g ) p
following elements: WMO technical standards; QMS, 
including QC; and certification procedures.

3 The structure of the QMF corresponds to the following3. The structure of the QMF corresponds to the following 
aims of WMO:
a) To ensure adequate uniformity and standardization in the 

Spractices and procedures used by NMSs;
b) To ensure quality of observational data, since the 

effectiveness of any NMS depends on the quality of data and y p q y
products exchanged through the WMO Systems;

c) To ensure overall availability of observational data for all 
purposes, especially for the NWP.
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CIMO Guide, Part III
“QA & QM f OS”“QA & QM of OS”

1 ISO 9000: QMS Fundamentals and vocabulary1. ISO 9000: QMS – Fundamentals and vocabulary
2. ISO 9001: QMS – Requirements
3 ISO 9004: QMS – Guidelines for performance3. ISO 9004: QMS – Guidelines for performance 

improvements
4. 9011 : Guidelines for quality and/or environmental q y

management systems auditing
5. ISO /IEC 1 7025: General requirements for the 

t f t ti d lib ti l b t icompetence of testing and calibration laboratories
6. ISO /IEC 20000: Information technology – Service 

managementmanagement
7. WMO QMF
8. Accreditation of Laboratories
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CIMO Guide, Part III
“QA & QM of OS”QA & QM of OS
(Factors affecting Data Quality)

a) User requirements
b) Functional and 

h) Data acquisition
i) Data processing)

technical 
specifications

) p g
j) Real-time quality 

control
c) Selection of 

instruments
k) Performance 

monitoring
d) Acceptance tests
e) Compatibility

l) Testing and calibration
m) Maintenance

f) Siting and exposure
g) Instrumental errors

n) Training and education
o) Metadata
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Manual on Marine Met Services
Para 5.6.3 “QC of Data” & App. I.15 

All M b h ld k ff t t l• All Members should make every effort to apply 
the minimum quality control procedures
(Appendix I.15) before dispatching the data to 
the global collecting centres. 

• Centres should ensure that this minimum 
quality control has been applied beforequality control has been applied before
making the data available to Members. 

• Details of national QC schemes should be• Details of national QC schemes should be 
made available. 
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CBSCBS
• Responsible for matters relating to:• Responsible for matters relating to:

– Cooperation with Members, TCs and other 
bodies in the development and operation of 
integrated systems for observing, DP, TC, 
and DM in response to requirements;

– Observational systems, facilities and 
networks (land, sea, air, and space) as decided 
by Members including, in particular, all technical 
aspects of the Global Observing System (GOS) 
of WWW.
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Res. 30 (Cg-XV) “WIGOS”Res. 30 (Cg XV) WIGOS

• One of the WMO’s high priorities;• One of the WMO s high priorities;
• Framework enabling the integration and g g

optimized evolution of WMO observing 
systems and WMO’s contribution to cosystems, and WMO s contribution to co-
sponsored systems; 

• Focus on single management, 
governance interoperabilitygovernance, interoperability, 
standardization, …  
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Key areas of standardizationKey areas of standardization

QMF St d dQMF Standards 
Instruments and methods 
of observation standards

Users

WIS

Standards
for 

D & M d

Data
Processing and 

Forecasting

Data & Metadata 
exchange

&
Discovery, Access and 

Retrieval (DAR)
Services

Observations
for 

Weather,
Climate,

Water, etc

Services

Archiving

Active Quality Management
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WIGOS evolution process - RRR

Long-term vision 
Requirements

of the GOS
Requirements

Requirements
RequirementsRequirements

Implementation Plan
for Evolution 
of the GOS 

All li ti th i

Critical 
Review

Statements of 
guidance

All applications synthesis  
Recommendations for the 

observing system

per application

WMO Members’ 
Space Agencies 

Monitoring
surface/space g

and partner 
organizations’

Programmes

observing
capabilities
and plans
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WIGOS Phases
Testing

(2007-2011) Implementation
(2012 2015)

Operations
(2015 - … )

WDIP

(2012-2015)

CONOPS
CONOPS WIGOS

Manual

W I P
WMO

WDIS W I P
WMO 

Regulatory
Material

WIGOS
Imperative
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CIMOCIMO
• Responsible for matters relating to• Responsible for matters relating to 

international standardization and 
compatibility of instruments and methods ofcompatibility of instruments and methods of 
observation of meteorological, related 
geophysical and environmental variables:geophysical, and environmental variables:
– Advice (types, characteristics, accuracies, 

performance)performance),
– Instrument comparisons and tests,

( )– Recommendations (methods, calibration, …),
– Reference instruments.
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WMO Regulatory MaterialWMO Regulatory Material
• Process for standard development defined by TC• Process for standard development defined by TC
• TR > > Cg
• Manuals and Guides: 

– CBS > > EC > > Manual and Guide on GOS;
– CIMO > > EC > > CIMO Guide.

• Technical Reports > > TCs:p
– CBS WWW Reports;
– CIMO IOM Report series – 99 reports on WWW web.C O O epo t se es 99 epo ts o eb

• Future: (a) WIGOS Manual; (b) CIMO Manual; 
(c) Joint standards with ISO
8/3/2010 33
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WMO Regulatory Material 
d h idand other guidance

• Resolution 6 (EC-LIX):Resolution 6 (EC LIX):
– Vision for the Global Observing System in 2025;
– Functional specifications for AWSs (GOS Guide);
– Basic set of variables for a standard AWS for multiple 

users (GOS Guide).

• Resolution 7 (EC-LIX):
– Measurements in severe icing conditions;Measurements in severe icing conditions;
– Standardized procedure for laboratory calibration of 

catchment type RI gauges;
T R f RRC RIC (CIMO G id )– ToR of RRCs, RICs (CIMO Guide);

– Procedure and reference instruments for field 
rainfall intensity intercomparisons.
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WMO TCs and the RegionWMO TCs and the Region
• RA II RICs:• RA II RICs: 

– Beijing, China
T k b J– Tsukuba, Japan

• Recommendations 11 and 12 (CIMO-XIV):
– Full and basic capabilities and correspondingFull and basic capabilities and corresponding 

functions of RICs;
– RICs must be regularly (≤5 years) evaluated toRICs must be regularly (≤5 years) evaluated to 

verify their capabilities by a recognized authority.
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WMO TCs and the RegionWMO TCs and the Region
• Capabilities (must):p ( )

– have the necessary facilities and lab EQ;
– maintain a set of meteorological standard instruments;

A l i i l d d f l l b (ISO 17025)– Apply international standards for cal labs (ISO 17025).
• Functions (must):

assist M in calibrating their national meteorological– assist M in calibrating their national meteorological 
standards and related instruments (how?);

– advise M on enquiries regarding instrument q g g
performance, maintenance and the availability of 
relevant guidance materials;

– actively participate or assist in the organization ofactively participate, or assist, in the organization of 
regional workshops on instruments;

– inform M on an annual basis on the services provided 
and activities carried out
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WMO TCs and the RegionWMO TCs and the Region
• CIMO ET on RIC (Casablanca 4 5 Dec 09)• CIMO ET on RIC (Casablanca, 4-5 Dec.09)

– Evaluation scheme for RICs (or CAL labs of M)
St t i t t t bilit– Status on instrument traceability;

– Recommended instruments for CAL Labs;
– Guidance on inter-labs comparisons.

• WIGOS PP (GE, 8/9 Oct.09)( , )
– Siting classification of surface Oss;
– Maintained performance classification ofMaintained performance classification of  

surface Oss.
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CIMO GuideC O Gu de
Part I. Measurement of meteorological Variables:

CHAPTER 1 G l• CHAPTER 1. General
• CHAPTER 2. Measurement of temperature
• CHAPTER 3. Measurement of atmospheric pressure

CHAPTER 4 Measurement of humidity• CHAPTER 4. Measurement of humidity
• CHAPTER 5. Measurement of surface wind
• CHAPTER 6. Measurement of precipitation
• CHAPTER 7 Measurement of radiation• CHAPTER 7. Measurement of radiation
• CHAPTER 8. Measurement of sunshine duration
• CHAPTER 9. Measurement of visibility
• CHAPTER 10 Measurement of evaporationCHAPTER 10. Measurement of evaporation
• CHAPTER 11. Measurement of soil moisture
• CHAPTER 12. Measurement of UA pressure, temperature and humidity
• CHAPTER 13. Measurement of upper windCHAPTER 13. Measurement of upper wind
• CHAPTER 14. Present and past weather; state of the ground
• CHAPTER 15. Observation of clouds
• CHAPTER 16. Measurement of ozone
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CIMO GuideC O Gu de
Part II. Observing Systems:

CHAPTER 1 M t t t ti th t ti• CHAPTER 1. Measurements at automatic weather stations
• CHAPTER 2. Measurements and observations at aeronautical met stations
• CHAPTER 3. Aircraft observations
• CHAPTER 4 Marine observationsCHAPTER 4. Marine observations
• CHAPTER 5. Special profiling techniques for the BL and the troposphere
• CHAPTER 6. Rocket measurements in the stratosphere and mesosphere
• CHAPTER 7. Locating the sources of atmosphericsg p
• CHAPTER 8. Satellite observations
• CHAPTER 9. Radar measurements
• CHAPTER 10. Balloon techniques

CHAPTER 11 U b b ti• CHAPTER 11. Urban observations
• CHAPTER 12. Road Meteorological Measurements
Part III. QA and Management of Observing Systems:
• CHAPTER 1 Quality management• CHAPTER 1. Quality management
• CHAPTER 2. Sampling meteorological variables
• CHAPTER 3. Data reduction
• CHAPTER 4. Testing, calibration and intercomparison
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WMO Regulatory MaterialWMO Regulatory Material

2010 updates:
• 2010 updated of the Guide on the GOS 

(July 2010)( y )
• 1st Supplement to the 7th Edition of 

CIMO Guide (CIMO-XV, SeptemberCIMO Guide (CIMO XV, September 
2010)

• 2010 updated of the Manual on the• 2010 updated of the Manual on the 
GOS (November 2010)
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QM in Surface, Climate and 
U i Ob iUpper-air Observations

1. Traceability
– Accuracy
– CompatibilityCompatibility

2. Responsibility
– QFCS DRR WIGOS– QFCS, DRR, WIGOS,
– CB, Aviation Met
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Training Workshop on 
C lib iCalibration
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