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1.
Introduction
1.1
As part of the Rolling Review of Requirements (RRR), WMO is maintaining a data inventory (colloquially referred to as “database”) on user requirements and observing system capabilities. Its primary aim is to address the extent to which in situ and space based observing system capabilities meet user requirements for observations. This data inventory is currently available in the format of Word files and, in terms of the user requirements as an Excel spreadsheet. A  database,  originally designed in collaboration with the Committee on Earth Observation Satellites (CEOS) is available on the WMO SP Website for traceability, but no longer maintained
.
1.2
The data inventory is two-fold and includes information on (i) technology free user requirements broken down by application areas, and (ii) surface- and space-based observing system capabilities. Initially it included requirements from different international organizations or programmes including ICSU, IGBP, IOCCG, UNEP, UNOOSA, but the current updated version only focuses on requirements from WMO and WMO co-sponsored programmes.

User requirements

1.3
User requirements are addressing WMO programmes and co-sponsored programmes. For each required variable
, the user requirement part of the database includes information on (i) horizontal resolution, (ii) vertical resolution, (iii) observing cycle, (iv) timeliness, (v) accuracy, and (vi) stability. For each of these criteria three values determined by experts are provided:
· the “threshold” which is the minimum requirement to be met to ensure that data are useful;
· the “goal” which is an ideal requirement above which further improvements are not necessary; and
· the “breakthrough” which is an intermediate level between “threshold” and “goal“ which, if achieved, would result in a significant improvement for the targeted application. 
Observing system capabilities

1.5
For each component observing system (both surface- and space-based) and variable available from specific regions, the observing system capability part includes the following information on actual instrument performances: (i) horizontal resolution, (ii) vertical resolution, (iii) observing cycle, (iv) timeliness, (v) accuracy, and (vi) stability.
Using the database

1.6
Assuming the database is up to date and reflects the most current user requirements and the state of the art performance of surface- and space-based observing systems, the database can be used for the following:

· Reference material on user requirements for designing observing systems for the WMO application areas;

· Reference material on observing system components currently providing observational data and on their actual performances;

· Critical review by comparing the performance of the instruments with the user requirements, and identify gaps in conjunction with the use of other tools such as Observing System Experiments (OSE) and Observing System Simulation Experiments (OSSEs). The critical review is particularly useful for producing the Statements of Guidance (SoGs) for each of the application area which provide for a gap analysis and specific recommendations to address those gaps. SoGs are used in turn to produce and update the Implementation Plan for the Evolution of the global observing system (EGOS-IP).

2.
Recommendations from the ICT-IOS
2.1
At its sixth Session, Geneva, Switzerland, 28 June – 2 July 2010, the ICT-IOS stressed that the RRR database is important for Members to understand the RRR process, and ensure traceability of recommendations expressed in the Vision for the GOS and the Implementation Plan for the evolution of global observing systems (EGOS-IP). 

2.2
The ICT-IOS also considered the two different approaches for the hosting, and operations of the database (i.e. the centralized vs. distributed approach). The meeting reviewed advantages and drawbacks of the two approaches and recognized that while the centralized approach would be more straight forward to develop, it might be more difficult and challenging to manage for the longer term in terms of updating the observing systems capabilities part of the database as the host agency would have to address aspects that are not necessarily related to its mandate (e.g. surface-based elements for a space agency). The ICT-IOS therefore recommended the distributed approach with the WMO Secretariat ensuring the overall coordination, and hosting of the requirements part of the database, NASA or EUMETSAT hosting the space-based observing system capabilities part, and either EUMETNET or JCOMMOPS hosting the surface-based observing system capabilities part.

2.3
 Due to different constraints on the hosting side for the observing system capabilities part, after thorough review, the WMO Secretariat proposes to keep this distributed approach in general, but concentrate initial development and hosting of the Database in one point. As all 3 parts of the database are heavily interdependent, it is important to have one common (software) infrastructure, which allows queries across these parts, by one single interface. This approach also reduces development time and costs by avoiding unnecessary duplication. However, maintenance of the three parts is still following the distributed approach and becomes the responsibility of the respective agency/institution committing to it. Appropriate interfaces allowing these agencies full and direct access to the respective parts of the database are to be provided. 
3.
Overview of the proposed database
The database is proposed to be developed as detailed in the figure below:
· The database with its three parts is hosted in one point, the WMO Secretariat. However, tools used are based on standard and Free/Open-Source software, allowing for easy migration to another institution

· WMO Secretariat is providing an online interface for consultation by the general public, as well as special interfaces for institutions committing to maintain the space-and surface part of the observational capabilities. 
· The observational requirements part of the database, described in Appendix I, is both hosted and maintained by the WMO Secretariat
· The space-based observing system capabilities part of the database maintained by a space Agency on behalf of the WMO;

· The surface-based observing system capabilities part of the database is maintained by another agency with experience with regard to the management and monitoring of surface-based observing systems.


[image: image1]
Figure 1: Database overview 
4.
Basic specifications for hosting the Database
The proposed database needs to comply with the following requirements:

1) The database is based on the relational model as defined in the Appendix of this document .

2) The database is developed using open source software tools (PHP, MySQL) to avoid any lock-in effects and/or licensing issues, to facilitate easy migration and further development.

3) Development is based on a modular structure,  which supports an evolutionary step-by step approach, allowing a standalone version of the requirements part before developing and populating the capabilities part or adding new functionality   
4) The database is fully available on-line via the web and users can query information from it based on standard query forms, and perform a critical review of how space-based observing systems address the user requirements. Corresponding web pages shall be displayed as WMO pages with appropriate logo (and possibly using a “wmo.int” URL) to make it clear that this is a WMO application. 
5) The database includes a central user management, including specific access rights for different user groups, recognizing the different roles of agencies committed to maintain the different parts of it.  
6) Each part of the database provides tools for managing content, i.e. (i) on-line - password protected interfaces are available which permit designated experts to edit the database and make small changes as required, and (ii) import tools to permit substantial changes.

7) The database is available 24h every day. Staff must be available to monitor the database to make sure it is properly running and available to outside users. Contact point shall also be available to report on possible problems, and provide assistance as needed. This includes  correction of bugs, software/hardware upgrades as needed.

8) Database documentation is available on-line including rationale, technical specifications, description of the database, user manual, and description of quality control procedures and processes.

Detailed specifications and the relational model are provided in Appendix II, III and IV.

5.
Roles and responsibilities
Roles and responsibilities of the different actors for the overall coordination, operations and maintenance, updating, querying, and monitoring of the database are detailed in the table below.
	Contact point
	Roles and responsibilities

	WMO Secretariat
	· Coordinate the management of the overall RRR Database;
· Develop the initial DB structure, functionality and web-interface for the Requirements Part of the DB, 
· As a second step, develop a step-by-step approach in consultation with other stakeholders to include the functionality, additional interfaces and actual data for the observational capabilities part  

· Hosting of the Database, including technical supervision, maintenance and regular backup
· Maintain the requirements part of the database, including:
· Provision of the database on-line via the WMO web site;

· Updating of the database per input provided by authorized experts;

· Quality control of the content, and adjustment as necessary in consultation with appropriate experts;

· Operations and monitoring so that it is operationally available via the WMO web site;



	Space agency maintaining the space-based observing system capabilities part of the database
	· Maintain the space-based observing system capabilities part of the database via the provided interface, including:

· Updating of the database per input provided by the Secretariat and authorized experts on ad hoc basis;

· Quality control of the content, and adjustment as necessary in consultation with appropriate experts and the WMO Secretariat;

· Routine evaluation of the database content, identification of missing information, and pro-active role in seeking relevant information from appropriate experts on behalf of the Secretariat;

· Submission of a statistical summary report on a yearly basis to the Secretariat about the database content and its degree of currency.



	Agency maintaining the surface-based observing system capabilities part of the database
	· Maintain the surface-based observing system capabilities part of the database, including:

· Updating of the database per input provided by authorized experts on ad hoc basis;

· Quality control of the content, and adjustment as necessary in consultation with appropriate experts and the WMO Secretariat;

· Routine evaluation of the database content, identification of missing information, and pro-active role in seeking relevant information from appropriate experts in consultation with the Secretariat;

· Submission of a statistical summary report on a yearly basis to the Secretariat about the database content and its degree of currency.



Table 1: Roles and responsibilities 

____________

Appendix I

STRUCTURE of the OBSERVATIONAL REQUIREMENTS part of the RRR Database

1.
Relational model

The following initial relational model is proposed for the observational requirements part maintained by WMO. The database should permit further evolutions as required (e.g. adding fields, etc.).
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Figure 1:
Initial Observational Requirements Relational Model
2
Description of the Tables
The following tables are part of the relational model, and contain the following information.

	Table
	Description

	domains
	Includes the 4 basic domains, atmosphere, ocean, terrestrial and outer space

	themes
	This table lists thematic areas used to facilitate selection of sets of variables (e.g. atmosphere dynamics, clouds and precipitations, atmospheric composition, ocean, land surface, space weather, etc.).

	variables
	This table contains the list of variables with full normalized name, abbreviation, standard units, applicable domains, and theme of relevance.

	organizations
	List of organizations.

	applicationareas
	This table contains the complete list of the application areas
 (currently 12) managed as part of the Rolling Review of Requirements, each one represented by a responsible organization.

	applicationsgroups
	Groups of applications with comparable requirements (with scale).

	sources
	Sources of information, i.e. Expert Team, Individual or Group responsible for providing information on user requirements for each application.

	requirements
	This table contains the observational user requirements by application, variable, and domain in terms of Horizontal Resolution, Vertical Resolution, Observing Cycle, timeliness, accuracy and stability, and provides for the goal, threshold, and breakthrough for each type of requirement.

	draftrequirements
	Duplicate of the requirements table, to hold proposed changes for requirements until approved/dismissed by an administrator

	layers
	This table contains the list of layers  (e.g. Low Troposphere, Low Stratosphere, Coastal areas).

	layers_variables
	Needed to model the n:m relationships between Layers and Variables (A Variable can be measured in different layers, In one specific Layer, there can be a number of measurable Variables)

	confidencelevels
	Specifies level of confidence for each Requirement

	users
	Personal information stored for each registered user

	groups
	Users are managed in Groups, according to which they receive editing rights on the data


Appendix II
Specifications of the space-based observing system capabilities part of the RRR Database

1.
Relational model

1.1
Relational model

The following initial relational model is proposed for the database (figures 1 and 2).. The database should permit further evolutions as required (e.g. adding fields, etc.).
[image: image3.png]m
 Variables_idvarizble INT

Relational model fr satelites
 idComm unicaten Channel INT

 idstatus INT < Frequency VARCHAR(45)

 Stahus_name VARCHAR(3D) Data_rate VARCHAR(AS)

 Damai

> Abbreviatcn VARCHAR(4S)  Polaization VARCHAR(4S)

> Camment VARCHAR(2S6)
& Satdlite_id INT
 CommsReference_id INT

* idvariable INT
& Theme_id INT

> Ful_name VARCHAR(ED)

> Defiiton VARCHIR(ZSS)

> Abbreviaticn VARCHAR(4S)
 Messuring_urits VARCHAR(45)
< Accuracy_units VARCHAR(4S)
< stabilty_units VARCHAR(4S)
> Camment VARCHAR(2SS)

 idComReference INT
> Name VARCHAR(30)
> Abbreviaticn VARCHAR(4S)

* idDamain INT
 Name VARCHAR(30)

> Defiiton VARCHIR(ZSS)
> Abbreviaticn VARCHAR(4S)

 Organization id INT
+ satelite id INT

¥ idsatellite INT
& Acronym Y ARCHAR(45)
 Fullname VARCHAR(S)
& Agency AT
Misson_id INT
@ OrbkType_d INT
© ltude FLOATS

i Indinston FLOAT4

| ECT VARHIR(45)
- > Consalston Jd T
Lameh_date DATE
s FLoATS
power FLOAT4
o stans AT

 idspaceiteasrements INT
> Measurement VARCHAR(ED)
 Abbreviaticn VARCHAR(4S)
& Spacelnstrument_id INT

o varisble_id INT

o Domains_id INT

* idConsteliaion INT
> Name VARCHAR(30)

 Abbreviatin VARCHAR(4S)
> Camment VARCHAR(2SS)

 idorganization INT
 Name VARCHAR(100)
 Country VARCHAR(S0)
< Actonym VARCHAR(4S)
 5cace_agency BOOLEAN

© International_organizaticn BOOLEA

 idspacelnsirument INT
> Name VARCHAR(30)
% Providing_sgency_id INT

> Abbreviaticn VARCHAR(4S)

@ SpacelnstrumentTypeid INT
@ Scanninghode id INT [ |
> Measurements VARCHAR(4S)
> Mass VARGHAR(4S)

> Elechic_power VARCHAR(AS) H#— —
> Data_rate VARCHAR(AS)

 Spacelnstrument_id INT
+ satelite id INT

* idChannel INT
> Channel VARCHAR(4S)
& Spacelnstrument_id INT

¥ idMisson INT
> Name VARCHAR(30)
> Abbreviaticn VARCHAR(4S)

< Central_wave length VARCHAR(45)
 Sprectral_range VARCHAR(4S)

< NEDT_SHR VARCHAR(45)

< Swath_FOV VARCHAR(4S)

< Sampling VARCHAR(4S)

+ idscanningMods INT
> Name VARCHAR(30)
> Abbreviaticn VARCHAR(4S)

 idspacelnsirum entT ype INT
> Name VARCHAR(30)
> Abbreviaticn VARCHAR(4S)





Figure 1: Initial relational model for the description of satellite systems
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Figure 2:
Relational model for the space-based observing system capabilities
1.2
Description of the Tables:

The following tables are part of the relational model, and contain the following information:   (The tables related to observational requirements, i.e. “Variables”, “Domains”, “Variable_Domains”, and “Themes” are described in Appendix I).

	Table
	Description

	BoxAreas
	This table contains the complete list of possible 10 dgree by 10 degree geographical boxes on the earth surface. Each box is defined by its Northern and Southern latitude, and Wester and Eastern longitude.

	Channels:
	The channel characteristics of each instrument are detailed in this table, for instrument with discrete channels. For hyperspectral instruments, information is given by relevant spectral bands.

	CommsReferences
	Table containing the list of existing satellite communication references

	CommunicationChannels
	This table contains the list of communication channels available aboard each satellite and its radio-electric characteristics.

	Constellations
	This table provides for the list of satellite virtual constellations.

	Missions
	Satellite missions.

	OrbitTypes
	Types of satellite orbits.

	Organization
	List of organizations, including space agencies that are responsible for either a satellite or an instrument.

	RegionalAssociations
	This table contains the list of Regional Assosications (RA-I to RA-VI) plus Antarctica referenced here as RA-VII

	Satellite_Instruments
	Table providing for the instruments onboard a given satellite; or the satellites that have on-board a given instrument.

	Satellite_Partners
	This table provides for the list of partners for any given satellite.

	Satellites
	This table contains the list of individual satellites, orbital characteristics, launch date, the instruments it carries, the responsible agency, partner agencies when relevant,  and the status (e.g. planned, confirmed, in commissioning, operational, functional for back-up).

	ScanningModes
	Table containing the list of possible satellite scanning modes.

	SpaceCapabilities
	This table contains the space-based observing systems capabilities by variable, domain, and  instrument in each geographical area (10° x 10° box) in terms of horizontal resolution, vertical resolution, accuracy, timeliness, observing cycle, and stability.

	SpaceInstruments
	This table contains the list of space-based instruments, their technical operating principle and main features.

	SpaceInstrumentTypes
	Space instrument types.

	SpaceMeasurements
	Table indicating what variable(s) any given Space Instrument permits to measure.

	Status
	Operational status of a satellite.


2.
Updating the contents of the database
The contents of the database are updated manually by the host of the database, and the WMO Secretariat using on-line tools, based on input submitted by authorized users. 
Authorized users are: Space agencies, Expert Team Members, WMO Secretariat staff.

To submit a proposed update, authorized users shall be able to query specific records determined by : 

· A satellite
· A space instrument 
· An agency
The records corresponding to the selection are then returned and can be edited in a “correction field”.
3.
Query tools, display, and critical review
Displaying the content of the database and critical review performed for:

· Capabilities by variable, space instrument, region, and domain compared to the requirements for the considered variable, and domain.

· Capabilities by variable, region, and domain compared to the requirements for the considered variable, and domain.

Query form:

· Variable

· Space instrument (optional; all instruments by default)

· Domain (optional; all domains by default)

· Geographical region (optional; global by default) entered as a latitude range

· Temporal region with respect to the Local Solar Time

· Time range  (past or future)  in terms of years with respect to the current calendar year.
When no domain is selected, results will be displayed for each possible domain. When no geographical region is selected, a global map showing all box areas will be displayed with the results.

Maps adjusted to fit with the requested geographical region are produced for the selection, displaying information on horizontal resolution, vertical resolution, accuracy, timeliness, observing cycle and stability criteria using color codes as proposed in figure 2 below.  One map will be produced and displayed for each requested domain, instrument type (one map valid for all instrument types in case no specific instrument type is requested in the query form), and criterion.

	‘green’:   performance better than breakthrough requirement

	‘yellow’:  performance between threshold and breakthrough

	‘orange’: performance worse than threshold


Figure 2: Color codes for displaying on a map the performances of the instruments compared to the user requirements.

In each box, the capabilities are displayed as in the example on figure 3 below (here Horizontal Resolution of 500 km which performs better than the breakthrough requirement).

	500


Figure 3: Example for displaying the capabilities of the instruments on a map.

____________

Appendix III
Specifications of the surface-based observing system capabilities part of the RRR Database

1.
Relational model

1.1
Relational model

The following initial relational model is proposed for the surface-based capabilities part of the database (figure 1) The database should permit further evolutions as required (e.g. adding fields, etc.).
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Figure 1:
Surface-based observing system capabilities initial Relational Model (in pink the capabilities part, and in blue the user requirements part)

1.2
Description of the Tables:
The following tables are part of the relational model, and contain the following information.  (The tables related to observational requirements, i.e. “Variables”, “Domains”, and “Themes” are described in Appendix I).
	Table
	Description

	BoxAreas
	This table contains the complete list of possible 10 dgree by 10 degree geographical boxes on the earth surface. Each box is defined by its Northern and Southern latitude, and Western and Eastern longitude.

	RegionalAssociations
	This table contains the list of Regional Associations (RA-I to RA-VI) plus Antarctica referenced here as RA-VII

	SurfaceCapabilities
	This table contains the surface-based observing systems capabilities by variable, domain,and  instrument in each geographical area (10° x 10° box) in terms of horizontal resolution, vertical resolution, accuracy, timeliness, observing cycle, and stability.

	SurfaceInstrument_variables
	This table contains the list of variables measured by each instrument (or the list of instruments that each variable can be measured with.

	SurfaceInstruments
	This table contains the list of surface-based instruments or platform types.


2.
Updating the content of the database
2.1
Initial updating method
The surface-based observing system capabilities are organized in the database by variable, instrument type, region, and domain. Estimates are initially obtained as following based on GTS data received by users for the considered variable, instrument type, geographical box and domain by a monitoring centre during a six-month period:

· HR = 
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· Timeliness = 
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· Observing_cycle = 
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· Stability: The value of the parameter cannot be estimated from GTS data and will have to be entered manually in the database based on estimates provided by platform operators.

With:

· HR
Average Horizontal Resolution (km) for the considered variable, instrument type, geographical box and domain.
· VR
Average Vertical Resolution (m) for the considered variable, instrument type, geographical box and domain.
· RMS
Quality of observations in terms of RMS for the considered variable, instrument type, geographical box and domain expressed in the units of the considered variable. Alternatively, information on specific observing systems accuracy in specific regions can be extracted from the WIGOS database of observing systems components once fully operational and up to date.

· Timeliness
Average timelines of data in seconds for the considered variable, instrument type, geographical box and domain.
· OC
Average Observing cycle in seconds for the considered variable, instrument type, geographical box and domain.
· Stability
Stability of the measurement in units per decade for the considered variable, instrument type, geographical box and domain.

· Box_area
Total area in km2 of the considered geographical box.
· Nb_platforms
Total number of platforms that have been reporting good observations
 in the considered box during the considered period for the considered variable, instrument type, and domain.
· Highest_pt
Altitude or depth (m) of the highest point of an individual profile report.
· Lowest_pt
Altitude or depth (m) of the lowest point of an individual profile report.
· Reception_time
Time of receipt at the monitoring centre of an individual observation.
· Observation_time
Time of the observation for an individual observation.
· Period_length
Total monitoring period (s).
· Update_date
Date when the record was updated (date of most recent observation during the considered period).
· Nb_obs
Number of observations received from a given platform for the considered variable, instrument type, geographical box and domain by the monitoring centre during the considered monitoring period.

· Total_nb_obs
Total number of observations received for the considered variable, instrument type, geographical box and domain by the monitoring centre during the considered monitoring period = 
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· Nb_levels
Number of levels of a particular profile observation.

· Avg_nb_levels
Average number of levels per observation.
· RMSp
Quality of observations in terms of RMS for a given platform for the considered variable, instrument type, geographical box and domain expressed in the units of the considered variable. Statistics will be provided by a monitoring centre in the form of RMSp (Obs - First Guess) for each individual platform. See note
.
The following information shall also be recorded in the database: Period_length, Update_date, Total_nb_obs, and Avg_nb_levels.
2.2
Manual updating of the database, and on-line tools
The content of the database can also be updated manually by the host of the database, and the WMO Secretariat using on-line tools. To update content, authorized users shall be able to query specific records using the query form below: 
· Variable

· Instrument type (optional; all instruments by default)

· Domain (optional; all domains by default)

· Geographical region (optional; global by default) entered as a geographical box with Northern and Southern latitude, and Western and Easter longitude; selected 10° x 10° box areas corresponding to those which center belongs to the selected geographical region.
When no instrument type is chosen then all instruments are selected. When no domain is chosen then all domains are selected. When no geographical region is chosen then all regions (10° x 10° boxes) are selected.

The records corresponding to the selection are then returned on one or more maps as appropriate, and each individual record (i.e. for a variable, instrument type, domain, and geographical region) can be edited by changing the values directly on the map.

Bulk changes shall also be possible for a given selection and specific fields to be modified (e.g. setting the accuracy to 0.2 hPa for all ships measuring sea level pressure from a particular region).
Bulk changes shall also be possible by importing field delimited Ascii files containing records organized and sorted by variable, instrument type, domains, and box area.

3.
Query tools, display, and critical review
Displaying the content of the database and critical review performed for:

· Capabilities by variable, instrument type, region, and domain compared to the requirements for the considered variable, and domain.

· Capabilities by variable, region, and domain compared to the requirements for the considered variable, and domain.

Query form:

· Variable

· Instrument type (optional; all instruments by default)

· Domain (optional; all domains by default)

· Geographical region (optional; global by default) entered as a geographical box with Northern and Southern latitude, and Western and Easter longitude; selected 10° x 10° box areas corresponding to those which center belongs to the selected geographical region.

When no instrument type is selected (i.e. selecting all instruments), summary capabilities organized by variable, domain, and geographical box are automatically deduced from averaging all records of all instrument types for the given variable, domain, and geographical box as following:
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· RMSs = 
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· Timelinesss = 
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When no domain is selected, results will be displayed for each possible domain. When no geographical region is selected, a global map showing all box areas will be displayed with the results.

Maps adjusted to fit with the requested geographical region are produced for the selection, displaying information on horizontal resolution, vertical resolution, accuracy, timeliness, observing cycle, and stability criteria using color codes as proposed in figure 2 below.  One map will be produced and displayed for each requested domain, instrument type (one map valid for all instrument types in case no specific instrument type is requested in the query form), and criterion.

	‘green’:   performance better than breakthrough requirement

	‘yellow’:  performance between threshold and breakthrough

	‘orange’: performance worse than threshold


Figure 2: Color codes for displaying on a map the performances of the instruments compared to the user requirements.

In each box, the capabilities are displayed as in the example on figure 3 below (here Horizontal Resolution of 500 km which performs better than the breakthrough requirement).
	500


Figure 3: Example for displaying the capabilities of the instruments on a map.
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� : � HYPERLINK "http://www.wmo.int/pages/prog/sat/Databases.html" ��http://www.wmo.int/pages/prog/sat/Databases.html�  


� : Work is underway – initially through the ET-SAT for the satellite part – for standardizing the names and definitions of the variables


� : The application areas currently managed as part of the RRR are : Global NWP, High Resolution NWP, Synoptic Meteorology, Nowcasting and Very Short Range Forecasting, Seasonal to Inter-annual Forecasts, Aeronautical Meteorology, Atmospheric Chemistry, Ocean Applications, Agricultural Meteorology, Hydrology, Climate Monitoring (GCOS) Atmospheric, Oceanic and Terrestrial domains, Climate Applications (Other aspects, addressed by CCl), Climate Research (WCRP, including five applications).


� : Note that this method might be used with caution as the resolution can depend more on the characteristics of the observing system than the resolution at which the observations are reported; so some adjustments of the method might be needed as appropriate.


� : Some quality thresholds will have to be proposed.


� : RMS (Obs - First Guess) is a good monitoring measure, but it does not lead directly to a measure of observation error, so it cannot directly compare with the user requirements for accuracy as detailed in section 3 below. So if better estimates of uncertainties are available these should be preferred and those values stored in the database instead.
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