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	Summary and Purpose of Document

The document contains the proposals for amendments and adjustments to theManual on GOS, WMO-No. 544.




ACTION PROPOSED

The TT/GRM-2 meeting is invited to consider the documents and in case of the agreement take the appropriate actions.

Reference:

1. Manual on GOS, WMO-No. 544

2. Guide to Meteorological Instruments and methods of Observation, WMO-No. 8 

3. CBS, Thirteenth Session, St. Petersburg, 23 February–3 March 2005, Abridged Final Report with Resolutions and Recommendations, WMO-No. 985

I
Amendments and adjustments
PART II

ATTACHMENT II.1
CLASSIFICATION OF SCALES OF METEOROLOGICAL PHENOMENA

The horizontal scales of meteorological phenomena  can be classified as follows:





(a) Microscale (less than 100 m) for agricultural meteorology, e.g. evaporation;

(b) Toposcale or local scale (100 m - 3 km), e.g. air pollution, tornadoes;

(c) Mesoscale (3 km - 100 km), e.g. thunderstorms, sea and mountain breezes;

(d) Large scale (100 km - 3000 km), e.g. fronts, various cyclones, cloud clusters;

(e) Planetary scale (larger than 3000 km), e.g. long upper tropospheric waves.

NOTE: The requirements for observational data shall be determined in part by these scales of meteorological phenomena. Many phenomena overlap between two of the classes indicated, and there is also dynamic interaction between the phenomena in different scales. 

The scale (d) should be considered as roughly corresponding to the regional level within the World Weather Watch (WWW), and (d) and (e) can be combined within the global level.

ATTACHMENT II.3

OBSERVATIONAL REQUIREMENTS IN THE EVENT OF VOLCANIC ACTIVITY

A. METEOROLOGICAL DATA REQUIREMENTS

The data needed to run transport models are the same as specified for the production of weather forecasts based on numerical weather prediction (NWP) for models and are given in the Manual on the Global Data-Processing System (WMO-No. 485), Volume I – Global Aspects, Appendix II.2 and the Guide on the Global Observing System (WMO-No. 488), Attachment II.I.

PART III

SURFACE-BASED SUBSYSTEM

1. COMPOSITION OF THE SUBSYSTEM

The main elements of the surface-based subsystem are:

(a) Surface synoptic stations:

(i) Land stations:

– Manned surface stations;

– Automatic surface stations;*

(ii) Sea stations:

. . . .

– Automatic sea stations:*

– Fixed sea stations;

– Mobile sea stations;

– Drifting buoy stations;
- Moored buoy stations;
***

2.1.3.3 Together, the RBSNs shall form the main part of the global surface-based synoptic network.

***

2.2 Observing stations

General

2.2.1 The implementation and operation of each of the above elements should be as laid down by decisions of Congress, the Executive Council, the technical commissions and regional associations concerned.

NOTE: These decisions are reflected in the Technical Regulations (WMO-No. 49) and its annexes (e.g. this Manual, the Manual on Codes (WMO-No. 306) and in other relevant WMO publications such as the Guide on the Global Observing System (WMO-No. 488) and the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) which set forth the technical and meteorological aspects in detail.

***

2.3.3.4 Members shall include in the lists of selected and supplementary ship stations information

on the method of obtaining sea-surface temperature, type of barometer, psychrometer, ...

***

2.3.2.2 When a Member establishes a synoptic station on land (or a fixed weather station at sea) the Member shall send the following information to the Secretariat at least two months before the station becomes operational:

(a) Name, and where appropriate, station index number (stating whether the station is automatic or manned and, if both, the type of each);
***

2.3.3.11 At ocean weather stations, a surface synoptic observation shall consist of observations of the following elements:

...

(n) Sea-surface temperature

...
***

2.3.3.16 At a fixed automatic sea station, surface synoptic observations shall consist of

observations of the following elements:

(a) Atmospheric pressure;

(b) Wind direction and speed;

(c) Air temperature;

(d) Sea-surface temperature;
***

2.3.3.18 Members should endeavour to equip mobile ships to make subsurface observations and report them in the BATHY/TESAC code form. 

NOTE: Guidance on steps to be taken while recruiting a selected, supplementary or auxiliary observing ship, on the organization needed to collect ships’ weather reports and on the use of marine meteorological logs on board ships, is contained in the Guide to Marine Meteorological Services (WMO-No. 471).

***

2.3.3.25 Members should arrange for timely transmission of observations. 

NOTE: Details of observing and reporting programmes are described in the Guide to Marine Meteorological Services (WMO-No. 471), Chapter 5. In case of difficulties resulting from fixed radiowatch hours on board single-operator ships, the procedures given in the Manual on the Global Telecommunication System (WMO-No. 386), Volume I – Global Aspects, Part I, Attachment I-1, should be followed.

***
2.5.1 Each Member shall arrange for observations to be made by aircraft of its registry operating on international air routes and for the recording and reporting of these observations.

NOTE: Further information on aircraft observations and reports may be found in the Technical Regulations (WMO-No. 49), Volume II – Meteorological Service for International Air Navigation – [C.3.1.] 5.

***

2.5.9 When automated observing and reporting systems are available, routine observations should be made every 15 minutes during the en-route phase and every 30 seconds during the take-off phase for the first ten minutes of the flight. 

2.5.11 Observations shall be made by all aircraft of meteorological conditions encountered during the take-off or approach phases of flight, not previously reported to the pilot-in-command, which in his opinion are likely to affect the safety of other aircraft operations.

***

2.6.1 Members should establish an adequate network of aeronautical meteorological stations to meet the requirements of aviation.

NOTE: Detailed information on aeronautical meteorological stations, observations and reports is given in the Technical Regulations (WMO-No.49), Volume II – Meteorological Service for International Air Navigation, [C.3.l.] 4.

***

2.6.6 Aeronautical observations should consist of the following elements:

(a) Surface wind direction and speed;

(b) Visibility;

(c) Runway visual range, when applicable;

(d) Present weather;

(e) Cloud amount, type and height of base;

(f) Air temperature;

(g) Dew point temperature;

(h) Atmosphere pressure (QNH and/or QFE);

(i) Supplementary information.

NOTE: For further information on what is to be reported under “supplementary information”, see the Technical Regulations (WMO-No.49), Volume II – Meteorological Service for International Air Navigation, 4.12.

***

2.8.8 At a principal climatological station,

observations shall be made of all or most of the

following elements:

(a) Weather;

. . .

(j) Precipitation amount;

(k) Snow cover;

(l) Sunshine duration and/or solar radiation;

(m) Soil temperature.

***

2.10 Global Climate Observing System Upper-air Network (GUAN) stations

In implementing observing programmes at GCOS Upper-air Network (GUAN) stations, Members should comply with the following best practices:

...

(e) Basic checks should be made before each sounding to ensure accurate data: the uncertainty of a radiosonde’s sensors should be checked in a controlled environment immediately before the flight. Checks should also be made during and/or at the end of each sounding to assure that incomplete soundings or soundings containing errors are corrected before transmission;

***

2.12.6.4 The elements to be observed during meteorological reconnaissance flights should include:

(a) Atmospheric pressure at which the aircraft is flying;

(b) Air temperature;

(c) Humidity;

(d) Wind velocity (type of wind, wind direction and speed);

(e) Present and past weather;

(f) Turbulence;

(g) Flight conditions (cloud amount);

(h) Significant weather changes;

(i) Icing and contrails.

NOTE:

(1) 
Type of wind refers to how the wind was determined and whether it was a mean or a spot wind.

***

3.2.6 In order to control effectively the standardization of meteorological instruments on a national and international scale, a system of national and regional standards, as adopted by the World Meteorological Organization, shall be applied in the GOS. (See Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), Part I, Chapter 1.)

***

3.3.3.4 Thermometers should be checked against a reference standard instrument every two years.

NOTE: The required uncertainty are given in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8), Part I, Chapter 1.

***

2.3.3.16 At a fixed automatic sea station, surface synoptic observations shall consist of observations of the following elements:

(a) Atmospheric pressure;

(b) Wind direction and speed;

(c) Air temperature;

(d) Sea-surface temperature;
***

3.3.1.4 The averaging time should be short compared with the temporal scale of such  discontinuities as fronts or squall lines, which usually delineate air masses of different  characteristics whilst removing the effects of small-scale disturbance. For example, for synoptic purposes an average taken over one to ten minutes will suffice for the measurement of atmospheric pressure, air temperature, air humidity, wind, sea-surface temperature and visibility.
***

3.3.5.2 At aeronautical stations the wind sensors should be exposed to provide measurements representative of conditions six to ten metres above the runway at the average take-off and touch-down areas.

***

3.3.9 Sea-surface temperature

The method used at manned sea stations for measuring sea-surface temperature shall be entered in the relevant meteorological logbook.
***

PART IV

SPACE-BASED SUBSYSTEM

1. COMPOSITION OF THE SUBSYSTEM

The space-based subsystem shall be composed of a ground segment in addition to the space segment consisting of operational geostationary and polar orbiting satellites and research and development (R&D) satellites.

NOTE: Information on the characteristics, capabilities and uses of the current system of operational meteorological satellites is contained in the Coordination Group for Meteorological Satellites (CGMS) Directory of Meteorological Satellite Applications. Additional up-to-date information can be found via the WMO Satellite Activities home page
. Information on Meteorological and Other Environmental Satellites contains further relevant information and is available on the WMO Satellite Activities publications web pages.

***

2.1.4 Research and development satellites 

...

(k) Sea-surface temperature

PART V

***

1.1 The purpose of quality control of observational data is missing data detection, error detection, possible error correction and, therefore, error prevention, in order to ensure the highest reasonable standard of accuracy for the optimum use of these data by all possible users.

DEFINITIONS

A – METEOROLOGICAL OBSERVING FACILITIES AND RELATED SERVICES

Automatic station:  An automatic weather station (AWS) is defined as a meteorological station at which observations are made and transmitted automatically. 

Global Data-processing System (GDPFS):
Polar-orbiting satellite:
Space-based subsystem: One of the two major components of the Global Observing System

composed primarily of environmental observation satellites in polar and geostationary orbits.
Sea-surface temperature:

II
Terminology

1) According to the International Meteorological Vocabulary (WMO-No. 182), the terms observing, observational, should be used in collocations as follows:

· observational network (entry O0050),

· observational data (entry G0570),

· observing station (entry M1030),

· observing system (entry G0550).

In the Manual on GOS there are several cases when the collocation “observing network(s)”, is used instead generally.

2) In contrast to general/common use of the collocations, such as:  

· observational requirement(s), - information, 

· observing facilities, method(s), - programme(s), - regulation(s), - site(s), - techniques

in the Manual on GOS there are several cases when the collocations: 

· observation information,

· observation programme,

· observation requirement,

· observation station,

· observation system,

· observational facilities,

· observational methods,

· observational programme,

· observational site,

· observational techniques,

are used instead.

From the QMS point of view, an unambiguous terminology should be used in the official WMO documentation. 

Another example of several different collocations is in case of the term satellite(s), where three different possibilities “observation satellite”, “observational satellite”, “observing satellite” can be found. Are they correct all? Which one is the best/correct?

3) “Automatic station” and “automated station”

According to the International Meteorological Vocabulary (WMO-No. 182), only the collocation “automatic station” is defined. The meaning of “automated station” is not unambiguous. 

III
For additional discussion (PART III)

2.3.2.6 All changes in the station index number of a synoptic station shall be effective from 1 January or 1 July each year.

· Q: Is this frequency still sufficient?

2.6.2 The data relating to the elevation of an aeronautical meteorological station on land shall be specified in whole metres.

· Q: Is this resolution sufficient? In case of BUFR code it shall be in the tenth of meter, e.g.

2.9 Global Climate Observing System Surface Network (GSN) stations

(c) Rigorous quality control should be exercised on the measurements and their message encoding: CLIMAT reports require quality control of the measurements themselves and their message encoding to ensure their accurate transmission to national, regional and world centres for their use. Quality-control checks should be made on site and at a central location designed to detect equipment faults at the earliest stage possible. The Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) provides the appropriate recommendations;

· Proposal: to add „Part III, Chapter 3“ (or at least „PART III“). (To be more specific)
2.12.3.5 At principal radiation stations, the observing programme should include:

NOTE: The terminology of radiation qualities and measuring instruments and the classification of  pyranometers is given in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8).

· Proposal: to add „Part I, Chapter 7“. (To be more specific)
2.12.5.1 Members should establish atmospherics detection stations.

NOTE: Methods in use are described in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8).

· Proposal: to add „Part II, Chapter 7“. (To be more specific)
3.1.7 All synoptic land stations should be inspected not less than once every two years.

· Q: Is this frequency still sufficient?

3.3.2.3 Atmospheric pressure shall be determined either from a mercury barometer or by

other sensors (aneroid, electronic barometer) of equal accuracy.

· Q: Equal accuracy or the same (equivalent) uncertainty?
3.3.2.9 Reference standards for comparison purposes may be provided by mercury barometers or by reference pressure sources of equivalent or better accuracy. Using such comparisons, the calibration of the station barometer shall be directly traceable to a national or regional primary standard for atmospheric pressure.

· Q: accuracy or uncertainty? 
· Q: equivalent or equal?

· Equal or better accuracy OR equivalent or higher uncertainty
3.3.2.10 In calibration against a standard barometer whose index errors are known and allowed for, tolerances for a station barometer stated in the Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8) should not be exceeded.

· Proposal: to add „Part I, Chapter 3“. (To be more specific)
3.3.4.1 In surface observations, at temperatures above 0°C values of humidity should be derived from the readings of a psychrometer or other instrument of equal or greater accuracy.

· Q: accuracy or uncertainty?
· Q: greater or better?

· Equal or better accuracy OR equivalent or higher uncertainty
�There is no information in Guide to Meteorological Instruments and methods of Observation (WMO-No. 8), 7th edition on met. reconnaissance flights.


�Changed, do not exist yet (both)


�See REC. 5.1/2 CBS-XIII.
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