Extracts from the reports of the CBS expert teams related to the use of keywords in the implementation of the WMO core profile of the ISO metadata standard
Reference: Development of the WMO Core Profile of the ISO Metadata standard (http://www.wmo.int/pages/prog/www/WDM/Metadata/documents.html)

Report of the third Meeting of the Expert Team on Integrated Data Management (Geneva, 15-18 December 2003)
3.1.2
On the basis of the issues raised from the experience gained in the implementation of the WMO metadata standard, the meeting summarised the action required to review accordingly the WMO metadata standard in notes added to the description of the WMO metadata standard given in Annex to this paragraph.

Annex

Explanations of issues that the Expert Team members will investigate and address

0312-05 Keyword list
The list is not, and cannot be, exhaustive but is included to allow metadata providers to include them in their data descriptions and for users to use them for searching. However, to avoid the situation where data cannot be described, data creators are able to define new keywords, and a mechanism will be put in place to assess proposals for new keywords for inclusion in the list (and hence for having multi-lingual equivalents defined).

Report of the fourth Meeting of the Expert Team on Integrated Data Management, Geneva, 1-3 September 2004


3.1.5
The meeting recommended to submit to CBS the following proposals:

· To develop a mechanism to maintain and update the WMO Core Profile of the ISO Metadata Standard, including the catalogue of features and the list of keywords for describing WMO datasets. The meeting suggested the establishment of an expert team of the Inter-Commission Co-ordination Group (ICCG) on the FWIS in this respect.
3.3
Implementing detailed WMO metadata standard for the “management and usage” layer

3.3.1
Keywords are an important aspect of the metadata. The initial working list of keywords is already long (Annex to paragraph 3.1.1), and is expected to grow as more disciplines add their requirements. A list that is too long will not be usable unless organised in an appropriate way.

3.3.2
To make it simpler for users to assign keywords to metadata and to access information, the meeting recommended that the keywords should be considered in classes.

· A core list shared by all WMO Programmes to be maintained by the ICCG-FWIS;

· Supplementary lists prepared and maintained by the WMO Programmes. A supplementary list should comprise keywords specific to the respective Programme and not included in the core list. The top most descriptive keywords relevant to each WMO Programme should be included in the core list. The Technical Commission or the Body responsible for a WMO Programme or a WMO co-sponsored Programme (e.g. GCOS) should maintain the relevant supplementary list.

3.3.3
The definition of the keywords in the WMO working languages, such as in the International Meteorological Vocabulary (WMO No. 182) should be made available in the WMO server. 
3.3.4
The meeting recommended that the keyword list is further developed, and that the ICCG expert team should give priority to:

· Identify those additional keywords needed to describe observations and other items that are widely exchanged

· Create a means of organising keywords so that appropriate keywords can readily be found (this may include creating taxonomies, ontologies and thesauri).

Definitions of keywords in English, French, Spanish and Russian
The Definitions of keywords in English, French, Spanish and Russian as found in the IMV, International Meteorological Vocabulary; IGH, International Glossary of Hydrology, and Proulx: Standard Dictionary of Meteorological Sciences, by G-J. Proulx, Canada) are available from http://www.wmo.int/pages/prog/www/WDM/Metadata/WMO_ metadata_standard_keywords.xls.

Report of the second meeting of the Expert Team on Metadata Implementation (Moscow, 3-5 May 2006)
· Multilingual aspects. After considering the three options for handling multi-lingual metadata (provided through ISO 19115, 19139 and the standard XML “rdf:alt” facility of the resource description framework (RDF)), the meeting concluded that the approach taken by 19139 was the best fit to the WMO requirements. This introduces the concept of “localised character strings” for text items. In implementing this approach, the team recommended that WMO Core Profile Metadata represented in XML should:
· Only use one of UTF8 or UTF16 in a single metadata document.

· Include any language variants within a single document. The team confirmed that, although it is desirable to make the metadata available in as many of the WMO Official languages as possible, each metadata document should contain at least English text; in making this recommendation, the team noted that by using a “thesaurus” based on the WMO International Vocabulary for the keywords, use of a single language did not preclude searching in any of the WMO languages in the Vocabulary. The team believed that the benefits of creating separate “locale” documents for multiple language text would be too complex to manage, at least in the initial implementations.
· The team also noted that, for efficiency, implementations of search facilities would be likely to cross-reference between the languages in the Vocabulary when data were received, rather than during a search.
· Code lists and enumerations. The team agreed to retain the ISO standard’s association of items with code lists and enumerations. Where Free Text was being restricted (as with keywords) this would be through the use of a thesaurus (this also allows multi-lingual support). 
Report of the third meeting of the Expert Team on Metadata Implementation (Geneva, 30 June - 2 July 2008)
2.1. The version 1.0 of the WMO Metadata standard includes deviations from the ISO 19115; these deviations comprise extensions to the code lists and additional elements such as WMO_SimulationDataItentification/analysisTime, WMO_DelimitedString and WMO_UsagePeriodConstraint/validTime.  These deviations from the standard lead to difficulties, for example using existing software applications to create or interpret the metadata. The meeting recommended to eliminate the deviations as follows:

· To delete the additional elements from the WMO metadata standard and to insert the relevant information in existing elements of the ISO 19115 (see Annex to this paragraph);

· To review the extensions to the code and submit proposals to TC 211 to add these extensions to the ISO 19115.

The impacts on users of existing metadata that includes these will be that applications will continue to work but may not have access to the information in those elements. Best practice documents will need to explain how to include the essential parts of those elements in other fields such as the abstract.

2.2. The meeting recommended that the element Keywords be mandatory and should contain at least one entry from the “WMO Category” list (see Annex to this paragraph) (in future consideration will be given to asking Programmes to expand this to be hierarchical), and it is desirable that there are keyword entries taken from the classification of the Global Climate Master Directory (GCMD). Other keywords may be entered, from the WMO keyword list derived from the WMO International Meteorological Vocabulary (WMO Publication No. 182), or chosen by the user. Best Practice documentation should warn users that if they enter their own keywords, others may find it difficult to discover their data. Governance of the metadata Core must describe how users can request keywords to be added to the “WMO Category” hierarchy or to the WMO Keyword list.

Annex to paragraph 2.1

1.
Recommendations for removing elements in the version 1.0 that are deviations from the ISO 19115

· WMO_SimulationDataItentification/analysisTime

· For model runs.

· Suggestion use “supplementalInformation” and use a structured phrase such as “WMO Simulation Identification Analysis Time <xxxx>”

· WMO_DelimitedString

For hierarchical keywords (e.g. GCMD) use the MD_ Keyword element and use the double hyphens (--).  

Annex to paragraph 2.2
	Additional entries in B.5.27
MD_TopicCategoryCode <<CodeList>> of version 1.0 of the WMO metadata standard 
	Associated keywords


	Name
	Domain code
	

	weatherObservations
	020
	weather observations

	weatherForecasts
	021
	weather forecasts

	meteorology
	022
	meteorology

	hydrology
	023
	hydrology

	climatology
	024
	climatology

	landMeteorologyClimate
	025
	land meteorology climate

	synopticMeteorology
	026
	synoptic meteorology

	marineMeteorology
	027
	marine meteorology

	agriculturalMeteorology
	028
	agricultural meteorology

	aerology
	029
	aerology

	marineAerology
	030
	marine aerology

	oceanography
	031
	oceanography

	landHydrology
	032
	land hydrology

	rocketSounding
	033
	rocket sounding

	pollution
	034
	pollution

	waterPollution
	035
	water pollution

	landWaterPollution
	036
	land water pollution

	seaPollution
	037
	sea pollution

	landPollution
	038
	land pollution

	airPollution
	039
	air pollution

	glaciology
	040
	glaciology

	actinometry
	041
	actinometry

	satelliteObservation
	042
	satellite observation

	airplaneObservation
	043
	airplane observation

	observationPlatform
	044
	observation platform


Annex to paragraph 3.3.1

Keywords for Describing WMO Datasets

Note: The list is not, and cannot be, exhaustive but is included to allow metadata providers to include them in their data descriptions and for users to use them for searching. However, to avoid the situation where data cannot be described, data creators are able to define new keywords, and a mechanism will be put in place to assess proposals for new keywords for inclusion in the list (and hence for having multi-lingual equivalents defined).

The additions to the list proposed by ET-IDM-2 are marked in grey.

	Absolute

	Absorbing

	Absorption

	Acceleration

	Accumulated

	Accumulation

	Acid

	Acoustic

	Active

	Adiabatic

	Adjoint

	Advection

	Aeorological

	Aeorology

	Aeronomy

	Aerosol

	Age

	Ageostrophic

	Aggregated

	Agriculture

	Agrometeorological

	Agrometeorology

	Air

	Albedo

	Alkaline

	Alpine

	Altimeter


	Altitude

	Altocumulus

	Altostratus

	Amount

	Analysis

	Annual

	Anomaly

	Anomalous

	Anticyclone

	Anticlyclonic

	Anthropogenic

	Applied

	Arbitrary

	Ash

	Assimilation

	Asymmetry

	Atmosphere

	Atmospheric

	Automatic

	Avalanche

	Average

	Aviation

	Backscatter

	Balance

	Baroclinic

	Barometer

	Barometric

	Base

	Basic

	BGC (biogeochemical)

	Biennial

	Biogeochemistry

	Biogeochemical

	Biology

	Biomass

	Biometeorology 

	Biosphere

	Boundary

	Brightness

	Budget

	BUFR

	Bulb

	Buoy

	Burst

	Cap

	Cave

	Carbon

	Carbon dioxide

	Ceiling

	CFC

	Change

	Chemical

	Chemistry

	Chill

	Chilly

	Circulation

	Cirrocumulus

	Cirrostratus

	Cirrus

	Climate

	Climatology

	Cloud

	CO2

	Coast

	Coastal

	Cold

	Colour

	Column

	Component

	Composite

	Composition

	Compound

	Condensation

	Conductivity

	Constant

	Contour

	Convection

	Convective

	Convergence

	Cooling

	Core

	Coriolis

	Correlation

	Coupled

	Cover

	CREX

	Crop

	Cross

	Cryosphere

	Cryospheric

	Crystal

	Cumulonimbus

	Cumulus

	Current

	Cycle

	Cyclone

	Cyclonic

	Daily

	Data

	Day

	Decadal

	Decay

	Deep

	Degree

	Density

	Depth

	Derivative

	Derived

	Detection

	Dew

	Diabatic

	Diagnostic

	Dielectric

	Differentiate

	Diffusion

	Dimension

	Dioxide

	Direction

	Discharge

	Dispersion

	Dissolved

	Distance

	Distribution

	Disturbance

	Diurnal

	Divergence

	Drifting

	Drogue


	Drop

	Droplet

	Drought

	Dry

	Duration

	Dust

	Dynamical

	Dynamics

	Earth

	Ecology

	Eddy

	Effect

	Electricity

	Element

	Elevation

	Emission

	Emissivity

	Emittance

	Energy 

	Environment

	Episodic

	Equatorial

	Equilibrium

	Equivalent

	Ergodic

	Erosion

	Eulerian

	Evaluate

	Evaporation

	Evapotranspiration

	Events

	Evolution

	Exchange

	Extent

	Exterior

	Extinction

	Extra

	Extremes

	Factor

	FAPAR

	Feedback

	Field

	Finite

	Fire

	Floe

	Flow

	Fluid

	Flux

	Fog

	Force

	Forced

	Forcing

	Forecast

	Forestry

	Forward

	Freeze

	Freshwater

	Friction

	Front

	Frozen

	Frost

	Future

	Gale

	Gas

	Gaseous

	Gauge

	GCM

	General

	Geopotential

	Geostationary

	Geostrophic

	GHG

	Glacial

	Glacier

	Glaciology

	Global

	GPS

	Gradient

	Gravity

	Greenhouse

	GRIB

	Grid

	Gridded

	Ground

	Groundwater

	Growing

	Growth

	Gust

	Hail

	Hair

	Halide

	Halocarbon

	Halogen

	Heat

	Heating

	Heavy

	Height

	Helium

	Hemisphere

	Hemispheric

	High

	Higher

	Horizontal

	Horizontally

	Hour

	Hourly

	Human

	Humidity

	Hurricane

	Hybrid

	Hydrocarbon

	Hydrographic

	Hydrography

	Hydrological

	Hydrology

	Hydrometeorology

	Hydrosphere

	Hydrostatic

	Ice

	Iceberg

	Imagery

	Imaging

	Impact

	Incoming

	Index

	Infrared

	Initial

	Initialization

	Inorganic

	Insolation

	Instruments

	Inter

	Integral

	Integrate

	Intensity

	Interaction

	Interannual

	Interface

	Interior

	Intermittent

	International

	Interpolation

	Interseasonal

	Intersection

	Intra

	Intraseasonal

	Inversion

	Invert

	Ion

	Ionic

	Ionosphere

	Irradiance

	Isentropic

	Isobar

	Isolate

	Isopicnal

	Isopleth

	Isotherm

	Isotope

	Isotropic

	Kinetic

	Lagrangian

	Lake

	Land

	Lapse

	Laser

	Latent

	Layer

	Level

	Lifted

	Lightning

	Linear

	Liquid

	Lithosphere

	Long

	Longwave

	Low

	Lower

	Map

	Margin

	Marine

	Mass

	Maximum

	Mean

	Measurement

	Mechanics

	Median

	Melt

	Meridional

	Mesoscale

	Mesosphere

	Mesospheric

	Meteorological

	Meteorology

	Methan

	Micro

	Micrometeorology

	Microwave

	Middle

	Military

	Minimum

	Missing

	Mist

	Mixed

	Mixing

	Mode

	Model

	Modeling

	Modelling

	Modification

	Moisture

	Molecule

	Momentum

	Monsoon

	Month

	Monthly

	Moored

	Mountain

	Multi

	Natural

	Net

	Nimbostratus

	Nitrate

	Nitrogen

	Non

	Normal

	Nuclei

	Nutrients

	NWP

	Observation

	Ocean

	Oceanic

	Oceanographic

	Oceanography

	Optic

	Optical

	Ordinary

	Organic

	Oscillation

	Oxygen

	Ozone

	Pack

	Palaeoclimate

	Palaeoclimatology

	Paleoclimate

	Paleoclimatic

	Paleoclimatology

	Paleoglacial

	Parallel

	Parameterization

	Partial

	Periglacial

	Period

	Periodic

	Permafrost

	Perturbation

	pH

	Phenomena

	Phenomenon

	Phosphate

	Photochemical

	Photochemistry

	Photolysis

	Photon

	Photosynthesis

	Physical

	Physics

	Planetary

	Point

	Polar

	Polarization

	Pollutant

	Pollution

	Polynia

	Polynya

	Potential

	Precipitable

	Precipitation

	Prediction

	Present 

	Pressure

	Process

	Processed

	Profile

	Properties

	Qualitative

	Quality

	Quantitative

	Quantity

	Quasi

	Radar

	Radiance

	Radiation

	Radiative

	Radiological

	Radiosonde

	Rain

	Rainfall

	Rate

	Ratio

	Re-analysis

	Reanalysis

	Record

	Reflectance

	Reflection

	Reflectivity

	Region

	Relative

	Remote

	Reservoir

	Respiration

	Resolution

	Resources

	Response

	Ridge

	Rings

	Rise

	River

	Rock

	Runoff

	Salinity 

	Salt

	Sampling

	Sand

	Satellite

	Saturation

	Scale

	Scaling

	Scatter

	Scattering

	Sea

	Season

	Seasonal

	Seasonally

	Section

	Sediment

	Sedimentation

	Semi

	Sensed

	Sensible

	Sensing

	Sensor

	Shallow

	Shape

	Shear

	Sheet

	Shelf

	Ship

	Short

	Shortwave

	Silicate

	Sigma

	Significance

	Significant

	Size

	Sky

	Sleet

	Smog

	Smoke

	Snow

	Snowfall

	Snowflake

	Soil

	Solar

	Sounding

	Space

	Spectra

	Spectral

	Spectrum

	Speed

	Sporadic

	Spout

	Stability

	Standard

	Static

	Station

	Storage

	Storm

	Stratocumulus

	Stratopause

	Stratosphere

	Stratospheric

	Stratus

	Stream

	Streamflow

	Streamline

	Stress

	Storage

	Study

	Sub

	Sub-surface

	Sulfur

	Sulphide

	Sulphure

	Sun

	Sunshine

	Surface

	Surge

	Swell

	SYNOP

	Synoptic

	System

	Teleconnection

	Temperature

	Tendency

	Terrestrial

	Thermal

	Thermocline

	Thermohaline

	Theta

	Thickness

	Thunder

	Thunderstorm

	Tidal

	Tide

	Top

	Topographic

	Topography

	Tornado

	Total

	Trace

	Tracer

	Track

	Tracked

	Tracking

	Transect

	Transient

	Transmission

	Transmittance

	Transpiration

	Transport

	Tree

	Trend

	Tritum

	Tropical

	Tropopause

	Troposphere

	Tropospheric

	Trough

	Tsunami

	Turbidity

	Turbulence

	Type

	Typhoon

	Ultraviolet

	Unforced

	Uniform

	Upper

	Urban

	Use

	Vacillation

	Vapor

	Vapour

	Variability

	Variable

	Variance

	Variation

	Vector

	Velocity

	Vertical

	Vertically

	Visibility

	Voltage

	Vortex

	Volume

	Virtual

	Volcanic

	Vorticity

	Warm

	Warming

	Water

	Wave

	Wavelength

	Weather

	Wet

	Wetness

	Wind

	World

	Year

	Yearly

	Yield

	Zonal


}



