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The ICT is invited to take the contents of this report into consideration during its deliberations.
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DISCUSSION
1.
Introduction 
Since the fourteenth CBS Session (CBS-XIV, Dubrovnik, Croatia, 2009), the ET-AWS met in Geneva in June 2010 (ET-AWS-6), and in April 2012 (ET-AWS-7), and has been addressing its Terms of Reference. 
2.
Achievements
In relation to its Terms of Reference (Appendix I), the ET-AWS achieved the following:

1. ToR (a)
Address the evolution of the AWS observing network;
Provided input to the chair of ET-EGOS concerning AWS networks. The team contributed to the final draft of ET-EGOS IP. Earlier, ET-AWS contributed to the revised Vision to the GOS 2025 in terms of the Guide to the GOS WMO 488.
2. ToR (b)
Address requirements for integration, interoperability, standardization and homogeneity of the WIGOS concept.
ET-AWS continued to update the AWS Functional Specifications (FS) based on input from users. In cooperation with IPET-DRC, BUFR/CREX descriptors were updated based on the latest version of the FS. BUFR Templates for key observation reports were also developed and refined over the period of the ET. Where necessary IPET-DRC have developed and validated new descriptors, including the testing of extreme values. The BUFR template for n-minute AWS data was expanded to include ground temperature over a variety of surfaces covers.
An exploratory proposal by ET-AWS to consider the potential of surface-based AWS hosted sensors being used to validate satellite observations was considered by CBS ET-SAT and ET-SUP. Following consideration at ICT-IOS-6, and discussion at ET-SAT-6 and subsequent action taken by EUMETSAT and its Land Surface Analysis SAF, clear interest in AWS measurements of a number of surface variables was identified. Further work will be required to consider how best to take this forward. Sites where this is already measured, or could potentially be measured, will need to be identified.
3. ToR (c)
Monitor advances in AWS technology;
AWSs continue to expand across the globe, including in most NHMS. The need for requirements and standards for robust AWSs suitable for less developed and remote areas is a priority for WMO. Further update to the requirements highlighted the ongoing need for site visits and skills required to manage such networks.

Advances in data communication have contributed to expansion in automated networks in some areas, however there are still large areas with limited and affordable options. The integration between GIS and Sensor Web Enablement (SWE) approach has been highlighted. The Open Geospatial Consortium (OGC) SWE standards meet this requirement and provide open source platforms for a series of applications. In 2009 WMO signed a Memorandum of Understanding (MOU) with the OGC. It is anticipated that this collaboration will support the implementation of the WMO Information System (WIS) which aims at providing a single coordinated global infrastructure for the collection and sharing of information in support of all WMO and related international programmes
4. ToR (d)
Develop draft recommendation for updating of the Manual and the Guide on the GOS in the context of WIGOS concept;
The siting classification scheme was endorsed by CIMO-XV in Helsinki, 2010. CIMO-XV requested it to be included in the CIMO Guide. It will be reviewed and updated as needed. The classification was published in Annex IV of CIMO-XV (WMO No. 1064) and is about to be published in the latest edition of the CIMO Guide, which is expected to be accessible very soon on the CIMO website.

An update was prepared for the table on Functional Specifications of ET-AWS variables (the FS table) that appears in Annex III.1 of the Guide to the GOS (WMO No. 488, 2010 ed.) and the table of observational variables, as required for a standard AWS (Annex III.2 of the Guide to the GOS).

5. ToR (e)
Provide advice to ET-EGOS and OPAG-IOS on surface in situ contributions to the GOS to address the identified requirements and overcome known deficiencies and gaps;

Following input by both ET-AWS and ET-ST&MT, guidance material concerning the transition from manual to automated observations was presented to CIMO. This document requires some further review before it can be published.

6. ToR (f)

Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.
Advice and support was provided to OPAG-IOS Chairperson on an as needs basis.
3.
Issues

In addition to matter covered by the Recommendation in Section 4, the ET-AWS has identified the following issues for consideration by the ICT-IOS:

3.1
WMO Integrated Global Observing System (WIGOS) and WIGOS Implementation Plan (WIP)

3.1.1
The linkage between WIS and WIGOS is through Volume A, this list of surface based observing stations. The information currently available through Volume A is limited and requires expansion in order to meet anticipated data discovery and quality information for users. ET-AWS considers that the design of an enhanced Volume A with access to station, instrument, site and processing metadata an important objective for future work. This will facilitate interoperability, standardisation and management of metadata.
3.1.2
A brief review of the “Guide to GOS, section III (Surface-Based subsystem) Appendix III Automatic Station Metadata” was performed to ascertain that the document was current and provided sufficient detail. Detail was adequate but further review was required. ET-AWS agreed to recommend to ICT-IOS that this task be pursued as it will contribute directly to WIGOS.

3.1.2
Considering the important role of data communications for AWS networks and WIGOS, ET-AWS endorsed a proposal originating as a recommendation from the JCOMM Pilot Project for WIGOS to establish an international forum of users of satellite data telecommunication systems that could to address system deficiencies, negotiate tariffs and potential improvements of the rendered services with the operators of satellite data telecommunication systems.
3.2
Observational requirements for the Global Framework for Climate Services (GFCS)

3.2.1
The Siting Classification system which was endorsed by CIMO-XV in Helsinki, 2010, allows the qualitative assessment of observations which supports climate interpretation of data.
3.3
Functional Requirements for AWS Networks
3.3.1 It was noted by ET-AWS that additions and modifications to the AWS Functional Specifications table in the Guide to the GOS (WMO No. 488) have been suggested by the satellite and radiation communities within WMO. These modifications however still have to be prepared in detail. Because no input or comments on the modifications have been received from a number of Technical Commissions, it is proposed to request input for future modifications from the other OPAG-IOS teams as well the Presidents of these Technical Commissions. It was noted that the ET-AWS-6 recommendation to nominate mentors, each to be responsible for keeping a certain category of variables up-to-date, had not resulted in further action to date.
3.3.2 It was noted during ET-AWS-7 that the requirements and specifications for automated observations networks, including functional requirements for the specific observational variables and the table of variables to be observed by a standard AWS, are published as guidelines only (i.e. in the Guide to the GOS). The Manual to the GOS, however, provides standards for some types of sites, such as the set of variables to be reported from e.g. Synoptic AWS. The ET noted that further work is required to define the requirements for all types of observation sites, before ICT-IOS can consider moving these guidelines from the Guide into the Manual as standard requirements.
3.4
Observational requirements for WMO Polar activities, including the Global Cryosphere Watch (GCW)

3.4.1
Congress expressed concern regarding the fact that data from many Antarctic stations funded by research agencies are not available in real-time and, therefore, are not available to NWP systems. It noted that the high communication cost involved in using Iridium satellites is also a limiting factor. Congress requested the Executive Council and the Secretary-General, in collaboration with CBS and JCOMM, to investigate possible ways to reduce such costs through an international forum of users of satellite data telecommunication systems. It also expressed its desire that WIS would provide a suitable environment for collection and dissemination of data from research observing stations. To address these issues, Congress supported the establishment of an international forum of users of satellite data telecommunication systems covering a wide user base, to address, inter alia, remote data communication requirements – including tariff negotiations as needed – for automatic environment observing systems coordinated through WMO and partner organizations such as IOC and FAO and. The first SATCOM workshop has been held with involvement by ET-AWS.
3.5
Capacity Building

3.5.1
ET-AWS has reviewed practices in some developing countries and summarised requirements for basic, robust AWS for less developed, remote and extreme climatic conditions. Aspects such as telecommunications, power, sensors, protection, security, maintenance and calibration have been considered.
3.6
Other issues
3.6.1
Noting the range limitations of humidity sensors, yet the need for high quality data at the extremes of the humidity range (fire weather, aviation and agricultural applications), ET-AWS requests CIMO to evaluate by inter-comparison the performance of different humidity measurement systems at the extreme ends of the temperature and humidity (<5% >95%) ranges.
3.6.2
Gap analysis for automated observations following the transition from manual observations: Following a transition from a manual observations network to a largely automated network, gaps have been identified which impact on the network operations. Although the modernisation and increasing automation of networks is becoming ubiquitous among many NMHSs, the preparation of such a gap analysis document could be useful in planning for the consequences of migrating to automatic observations, though this guidance may not influence their decisions to migrate. The first is a capability gap due to the inability of current automated observations to be able to detect human observed characteristics (e.g. cloud type). The second type is a business gap; factoring in the costs of maintaining the equipment, retraining of current staff, or dealing with site security. ET-AWS therefore seeks further guidance from ICT-IOS on the required focus of the document before assigning a future priority to this task.
3.6.3
To make an informed decision regarding use or investment in external data (third party data), ET-AWS considered a draft guidance document prepared by the Australian Bureau of Meteorology. A process of evaluating the value to the organisation was presented which includes aspects such as metadata, custodianship, formats and legal agreements. This has become increasingly important with the rapid expansion of privately funded meteorological networks in many countries.
4.
Recommendations

ET-AWS-7 considered proposed changes to the Table of Functional Specifications for AWS in the Guide to the GOS. Many changes were considered during ET-AWS-6 2010 (see Final Report of ET-AWS-6). Since then some BUFR descriptors have been tested and validated, and are now ready for operational implementation. An updated table was considered by ET-AWS-7 and is now recommended for adoption by the next CBS session as a replacement in the Guide to the GOS (see Appendix II).
5. 
Proposal for the Terms of reference of the Expert Team
The Team proposes some changes to its Terms of Reference. The Proposed Terms of Reference are provided in Appendix III.

6.
Work plan

A draft Work Plan for the ET-AWS for the period 2012-2014 is at Appendix IV.

_______________

Appendix I – Terms of Reference of the ET-AWS
Expert Team on Requirements and Implementation of AWS Platforms (ET-AWS)

(a) Address the evolution of the AWS observing network;
(b) Address requirements for integration, interoperability, standardization and homogeneity of the WIGOS concept;

(c) Monitor advances in AWS technology;

(d) Develop draft recommendation for updating of the Manual and the Guide on the GOS in the context of WIGOS concept;

(e) Provide advice to ET-EGOS and OPAG-IOS on surface in situ contributions to the GOS to address the identified requirements and overcome known deficiencies and gaps;

(f) Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.

_______________

Appendix II - draft Recommendation to CBS-XV: REVISED FUNCTIONAL SPECIFICATIONS FOR AUTOMATIC WEATHER STATIONS
Draft Recommendation No. 1 (CBS-XV)

REVISED FUNCTIONAL SPECIFICATIONS FOR AUTOMATIC WEATHER STATIONS
The Commission for Basic Systems,

Noting:

(1)
The request of CBS-Ext.(06) to revise automatic weather station (AWS) functional

specifications,

(2)
The Expert Team on Requirements for Data from Automatic Weather Stations (ET-AWS)

Work Plan 2009-2012 to revise AWS functional specifications,
Considering that the AWS functional specifications have been reviewed and updated based on

the inputs and proposals of other technical commissions,
Recommends that the revised Functional Specifications for Automatic Weather Stations (see

Annex) be approved,
Requests the Secretary-General to make arrangements for publication of the revised functional specifications in the Guide to the Global Observing System (WMO-No. 488).
_______________

Annex to Recommendation No. 1 (CBS-XV)

Functional Specifications for Automatic Weather Stations
	VARIABLE 1)
	Maximum  Effective Range 2)
	Minimum Reported Resolution 3)
	Mode of

Observation 4)
	BUFR / CREX 5)
	Status5) 

	ATMOSPHERIC PRESSURE
	
	
	
	
	

	Atmospheric Pressure
	500 – 1080 hPa
	10 Pa
	I, V
	0 10 004
	OP

	TEMPERATURE 9)
	
	
	
	
	

	Ambient air temperature (over specified surface) 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 101
	OP

	Dew-point temperature 14)
	-80 °C – +60 °C
	0.1 K
	I, V
	0 12 103
	OP

	Ground (surface) temperature (over specified surface) 14)
	-80 °C – +80 °C
	0.1 K
	I, V
	0 12 120
	VAL

	Soil temperature14)
	-50 °C – +50 °C
	0.1 K
	I, V
	0 12 130
	OP

	Snow temperature 14)
	-80 °C – 0 °C
	0.1 K
	I, V
	0 12 131
	VAL

	Water temperature - river,

lake, sea, well
	-2 °C – +100 °C
	0.1 K
	I, V
	0 13 082  or

0 22 043
	OP

OP

	HUMIDITY 9)
	
	
	
	
	

	Relative humidity
	0 – 100%
	1%
	I, V
	0 13 003
	OP

	Mass mixing ratio
	0 – 100%
	1%
	I, V
	0 13 110
	VAL

	Soil moisture
	0 – 103 g kg-1
	1 g kg-1
	I, V
	0 13 111
	VAL

	Water vapour pressure
	0 – 100 hPa
	10 Pa
	I, V
	0 13 004
	OP

	Evaporation/evapotranspiration
	0 – 0.25 m
	0.1 kg m-2
0.0001 m
	T
	2 01 130

0 13 033

2 01 000
	OP

	Object wetness duration
	0 – 86 400 s
	1 s
	T
	0 13 112
	VAL

	WIND
	
	
	
	
	

	Direction
	0 11,13); 1( – 360(
	1(
	I, V
	0 11 001
	OP

	Speed
	0 – 75 m s-1
	0.1 m s-1
	I, V
	0 11 002
	OP

	Gust Speed
	0 – 150 m s-1
	0.1 m s-1
	I, V
	0 11 041
	OP

	X,Y component of wind vector

Z component of wind vector

 (horizontal and vertical profile)
	-150 – 150 m s-1

-40 – 40 m s-1
	0.1 m s-1
	I, V
	0 11 003

0 11 004

0 11 006
	OP

OP

OP

	Turbulence type (Low levels and wake vortex) 16)
	up to 15 types
	BUFR Table

Not specified yet
	I, V
	-
	N

	Turbulence intensity 16)
	up to 15 types
	BUFR Table

Not specified yet
	I, V
	-
	N

	RADIATION 6)
	
	
	
	
	

	Sunshine duration
	0 – 86 400 s
	60 s
	T
	0 14 031
	OP

	Background luminance
	0 – 1∙105 Cd m-2
	1 Cd m-2
	I, V
	0 14 056
	VAL

	Global downward solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 028
	OP

	Global upward solar radiation
	-1∙108 – 0 J m-2
	1. 102 J m-2
	I, T, V
	0 14 052
	VAL

	Diffuse solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 029
	OP

	Direct solar radiation
	0 – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 030
	OP

	Downward long-wave radiation
	0 – 6∙107 J m-2
	1. 103 J m-2
	I, T, V
	0 14 002
	OP

	Upward long-wave radiation
	-6∙107 – 0 J m-2
	1. 103 J m-2
	I, T, V
	0 14 002
	OP


	Net radiation
	-1∙108  – 1∙108 J m-2
	1. 102 J m-2
	I, T, V
	0 14 053
	VAL

	UV-B radiation 8)
	0 – 26∙104 J m-2
	1  J m-2
	I, T, V
	0 14 072
	VAL

	Photosynthetically active radiation 22)
	0– 6∙107  J m-2
	1∙103 J m-2
	I, T, V
	0 14 054
	VAL

	Surface albedo
	0 – 100%
	1%
	I, V
	0 14 019
	OP

	Soil heat Flux
	-1∙108 – 1∙108 J m-2
	1. 102  J m-2
	I, T, V
	0 14 057
	VAL


	CLOUDS
	
	
	
	
	

	Cloud base height
	0 – 30 km
	10 m
	I, V
	0 20 013
	OP

	Cloud top height
	0 – 30 km
	10 m
	I, V
	0 20 014
	OP

	Cloud type, convective vs. other types
	up to 30 classes
	BUFR Table
	I
	0 20 012
	OP

	Cloud hydrometeor concentration
	1 – 700 hydrometeors dm-3
	1 hydrometeor dm-3
	I, V
	0 20 130
	VAL

	Effective radius of cloud hydrometeors
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 131
	VAL

	Cloud liquid water content
	1∙10-5–1.4∙10-2 kg m-3
	1∙10-5 kg m-3
	I, V
	0 20 132
	VAL

	Optical depth within each layer
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Optical depth of fog
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Height of inversion
	0 – 1 000 m
	10 m
	I, V
	0 20 093
	VAL

	Cloud cover
	0 – 100%
	1%
	I, V
	0 20 010
	OP

	Cloud amount
	0 – 8/8
	1/8
	I, V
	0 20 011
	OP

	PRECIPITATION
	
	
	
	
	

	Accumulation 7)
	0 – 1600 mm
	0.1 kg m-2, 0.0001 m
	T
	0 13 011
	OP

	Depth of fresh snowfall
	0 –1000 cm
	0.001 m
	T
	0 13 118
	VAL

	Duration
	up to 86 400 s
	60 s
	T
	0 26 020
	OP

	Size of precipitating element 17)
	1∙10-3 – 0.25 m
	1∙10-3 m
	I, V
	0 13 058

0 20 066
	OP

	Intensity - quantitative
	0 – 2000 mm h-1
	0.1 kg m-2 s-1,

0.1 mm h-1
	I, V
	0 13 155
	OP

	Type
	up to 30 types
	BUFR Table
	I, V
	0 20 021
	OP

	Rate of ice accretion
	0 – 1 kg dm-2 h-1
	1∙10-3 kg dm-2 h-1
	I, V
	0 13 114
	VAL

	OBSCURATIONS
	
	
	
	
	

	Obscuration type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Hydrometeor type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Lithometeor type
	up to 30 types
	BUFR Table
	I, V
	0 20 025
	OP

	Hydrometeor radius
	2∙10-5 – 32∙10-5 m
	2∙10-5 m
	I, V
	0 20 133
	VAL

	Extinction coefficient
	0 – 1 m-1
	0.00001 m-1
	I, V
	0 15 029
	VAL

	Meteorological Optical Range 10)
	1 – 100 000 m
	1 m
	I, V
	0 15 051
	VAL

	Runway visual range
	1 – 4 000 m
	1 m
	I, V
	0 20 061
	OP

	Other weather type
	up to 18 types
	BUFR Table
	I, V
	0 20 023
	OP

	LIGHTNING
	
	
	
	
	

	Lightning rates of discharge
	0 – 4 500 000 h-1
	1 h-1
	I, V
	0 20 126
	VAL

	Lightning discharge type (cloud to cloud, cloud to surface)
	3 types
	BUFR Code Table
	I, V
	0 20 023
	OP

	Lightning discharge polarity
	2 types
	BUFR Code Table
	I, V
	0 20 119
	VAL

	Lightning discharge energy
	Not specified yet
	Not specified yet
	I, V
	-
	N

	Lightning - distance from station
	0 – 2∙105 m
	103 m
	I, V
	0 20 127
	VAL

	Lightning - direction from station
	1( – 360(
	1 degree
	I, V
	0 20 128
	VAL


	HYDROLOGIC AND MARINE OBSERVATIONS
	
	
	
	
	

	Flow discharge – river
	0 – 2.5∙105 m3 s-1
	0.1 m3 s-1
	I, V
	0 23 040
	VAL

	Flow discharge – well
	0 – 50 m3 s-1
	0.001 m3 s-1
	I, V
	0 23 041
	VAL

	Ground water level
	0 – 1 800 m
	0.01 m
	I, V
	0 13 074
	VAL

	Ice surface temperature 14)
	-80 °C – +0 °C
	0.5 K
	I, V
	0 12 132
	VAL

	Ice thickness - river, lake 15)
	0 – 50 m
	0.01 m
	I, V
	0 08 029

0 13 115
	VAL

	Ice thickness - glacier, sea 15)
	0 – 4 270 m
	1 m
	I, V
	0 08 029

0 13 115
	VAL

	Ice thickness 18)
	0 – 3 m
	0.015 m
	T
	2 01 133

2 02 129

0 20 031

2 02 000

2 01 000
	OP

	Water level
	0 – 100 m
	0.01 m
	I, V
	0 13 071

0 13 072
	OP

OP

	Wave height
	0 – 50 m
	0.1 m
	V
	0 22 021
	OP

	Wave period 18)
	0 – 100 s
	1 s
	V
	2 01 129

0 22 011

2 01 000
	OP

	Wave direction
	0 13); 1 – 360 degrees
	1 degree
	V
	0 22 001
	OP

	1D spectral wave energy density 18)
	0 – 5x105 m2Hz-1
	10-3 m2Hz-1
	V, T
	2 01 135

0 22 069

2 01 000
	OP

	2D spectral wave energy density 18)
	0 – 5x105 m2Hz-1
	10-3 m2Hz-1
	V, T
	2 01 135

0 22 069

2 01 000
	OP

	Water practical salinity 18)
	0 – 400 psu12
	10-3 psu
	I, V
	2 01 130

0 22 064

2 01 000
	OP

	Water conductivity 18)
	0 – 600 S m-1
	10-6 S m-1
	I, V
	2 01 132

0 22 066

2 01 000
	OP

	Water pressure 18) 19)
	0 – 11x107 Pa
	100 Pa
	I, V
	2 07 001

0 22 065

2 07 000
	OP

	Ice mass
	0 – 50 kg m-1
	0.5 kg m-1
(on 32 mm rod)
	T
	0 20 135
	VAL

	Snow density (liquid water content)
	100 – 700 kg m-3
	1 kg m-3
	T
	0 13 117
	VAL

	Tidal elevation with respect to local chart datum 18)
	-10 – +30 m
	0.001 m
	I, V
	2 01 129

0 22 038

2 01 000
	OP

	Tidal elevation with respect to national land datum 18)
	-10 – +30 m
	0.001 m
	I, V
	2 01 129

0 22 037

2 01 000
	OP

	Meteorological residual tidal elevation (surge or offset) 18) 20)
	-10 – +16m
	0.001 m
	I, V
	0 22 040

Note 20)
	OP

	Ocean Current - Direction
	0 13); 1( – 360(
	1(
	I, V
	0 22 004

or

0 22 005
	OP

	Ocean Current - Speed
	0 – 10 m s-1
	0.01 m s-1
	I, V
	0 22 031

or

0 22 032
	OP

	OTHER SURFACE VARIABLES
	
	
	
	
	

	Runway conditions
	up to 10 types
	BUFR Table
	I, V
	0 20 085
	OP

	Braking action/friction coefficient
	up to 7 types
	BUFR Table
	I, V
	0 20 089
	OP

	State of ground
	up to 30 types
	BUFR Table
	I, V
	0 20 062
	OP

	Type of surface specified
	up to 15 types
	BUFR Table
	I, V
	0 08 010
	OP

	Snow depth
	0 – 25 m
	0.01 m
	T
	0 13 013
	OP

	OTHER
	
	
	
	
	

	Gamma radiation dose rate21)
	1 – 103 nSv h-1
	0.1 nSv h-1
	I, T
	0 24 014
	VAL

	Categories of stability
	9 types
	BUFR Table
	I, V
	0 13 041
	OP


Notes:

1. Name of variable, in line with WMO vocabulary and Technical Regulations.

2. Maximum Effective Range - Maximum range of measuring capability; units traceable to SI.

3. Minimum Reported Resolution – Lower resolution of reporting is not permitted.

4. Mode of Observation – Type of data being reported:

I:  Instantaneous – 1-minute value (instantaneous as defined in WMO-No. 8, Part II, paragraph 1.3.2.4);

V:  Variability – Average (mean), Standard Deviation, Maximum, Minimum, Range, Median, etc. of samples – those reported depend upon meteorological variable;

T: Total – Integrated value over defined period; maximum 24 hours for all parameters except radiation which requires a maximum of one hour (exception, see note 6), and precipitation accumulation (6 hours maximum). The relevant element descriptor shall be preceded by a time period descriptor 0 04 024 (in hours) or 0 04 025 (in minutes).

A:  Average (mean) value.

5. BUFR/CREX descriptors for representation of the listed variables; 

OP:   Operational descriptors of BUFR/CREX Table B, Version Number 14 and subsequent versions. 

VAL: Descriptors which became operational on 2 May 2012 (BUFR/CREX Table B. Version Number 18). 

N:     Not yet specified requirements.

6. Radiation energy amounts are given over a 24-hour period.

7. Liquid water equivalent. Maximum interval: 6 hours.

8. Definition of UV-B according to WMO-No. 8 (Vol. 1, Chapter on Radiation). Descriptor 0 14 072 (Global UV irradiation) was recommended for validation in September 2008, revised in July 2010.

9. Humidity related variables (i.e. dew point temperature) expressed as temperature are collected under temperature.

10. MOR uniquely related to "extinction coefficient", (, by MOR = -ln(5%)/(.
11. Direction to indicate 0 (zero) if speed = 0.

12. Absolute Salinity (kg.kg-1) is now being used for ocean applications (IOC Res XXV-7). However, salinity that is reported to national oceanographic data centres remains the Practical Salinity (psu). Ocean water is about 35 psu. Lake Assal (Djibouti) is the most saline body of water on earth with 348 psu salt concentration.

13. Calm.

14. Temperature data represented by 0 12 101, 0 12 103, 0 12 113, 0 12 120, 0 12 130, 0 12 131 and 0 12 132 shall be reported with precision in hundredths of a degree even if they are measured with the accuracy in tenths of a degree. This requirement is based on the fact that conversion from the Kelvin to the Celsius scale has often resulted into distortion of the data values. Temperature t (in degrees Celsius) shall be converted into temperature T (in degrees Kelvin) using equation: T = t + 273.15.

15. Ice thickness 0 13 115 shall be preceded by 0 08 029 (Surface type) set to 11, 12, 13 or 14 to specify river, lake, sea or glacier, respectively.

16. If the UNIT is specified as “BUFR Table”, the BUFR descriptor cannot be proposed without the content of the table being available.

17. 0 13 058 (Size of precipitation element) is capable to express size of any precipitation element, apart from hailstones. Size of hailstones shall be represented by 0 20 066.

18. These requirements being confirmed, it has to be noted that the selected descriptors are suitable for the normal operating conditions and shall be combined with appropriate operator descriptors to allow representation of the extreme values or the requested high precision.
19. Operator 2 07 Y is recommended to be used with Water pressure 0 22 065 (Pa, -3, 0, 17), if the data are produced in BUFR, Edition 4. The same result, i.e. change to (Pa, -2, 0, 21) would be obtained by the combined use of the less sophisticated operators 201Y and 202Y: 
2 01 132

2 02 129

0 22 065 Reported value of “Water pressure”
2 02 000

2 01 000

20. The following sequence is to be used to change data width and reference value of 0 22 040 (m, 3, -5000, 14) to become (m, 3, -10000, 15):

          2 01 129

2 03 015

0 22 040 New reference value = -10000 

2 03 255

0 22 040 Reported value of “Meteorological residual tidal elevation”
2 01 000

2 03 000
21. Gamma radiation dose rate 0 24 014 is intended to be used for reporting of this element under normal conditions, nuclear accidents excluded.

22. Photosynthetically active radiation (PAR). Various forms of the electromagnetic energy flux in the 400 – 700 nm wavelength range, either as integrated spectra or using different weighting functions. For example converted to the photosynthetic photon flux (PPF) in quanta per second per square meter, or mole of quanta per second per square meter or microeinsteins per second per square meter.  Approximate conversion is 1 J m-2 s-1 equivalent to 5 μE m-2 s-1 based on a mean wavelength of 550 nm.

_______________

Appendix III – Proposed Terms of Reference of the ET-AWS
(a) Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.

(b) Address requirements for integration, interoperability, standardization and homogeneity of the WIGOS concept;

(c) Address the evolution of the AWS observing network;
(d) Monitor advances in AWS technology;

(e) Update relevant elements of the Manual and the Guide on the GOS in the context of WIGOS;

(f) Provide advice to ET-EGOS and OPAG-IOS on surface in situ contributions to the GOS to address the identified requirements and overcome known deficiencies and gaps;

_______________

Appendix IV - draft Work Plan for the ET-AWS for the period 2012-2014

(this workplan is to be presented to the CBS-XV, then updated by the Team to assign responsibilities, deadlines, and indicate status)

	No.
	Task
	Deliverable/Activity
	Due
	Responsible
	Status
	Comment

	
	Contribute to the implementation of the WIGOS Implementation Plan (WIP) in terms of AWS networks
	
	
	
	
	

	
	Develop standards and methods for integrating observations data (including BUFR) and metadata (static and dynamic) into WIGOS
	BUFR/CREX descriptors 
BUFR templates
	
	
	
	

	
	Liaise with relevant ICT-IOS and ICT-ISS ETs and TTs to develop requirements for an expanded Volume A to support WIP, using WMO 488 Appendix III.3 as a basis
	Specification for a expanded Volume A.
WIGOS Metadata
	
	
	
	

	
	Monitor and review advances in AWS technology and networks for developed, less developed countries, and in extreme environmental conditions.
	
	
	
	
	

	
	Review and update AWS Requirements and Functional Specifications, including ET-EGOS RRR database and liaison with technical experts
	
	
	
	
	

	
	Through mutual cooperation with other ETs, develop guidance for the integration of AWS observations in support of other observing systems (e.g. space-based)
	
	
	
	
	

	
	Considering the observations and business gaps when transitioning to automated surface networks, develop guidance material suitable for NMHS. (lowest priority)
	
	
	
	
	


____________
