


Metadata


Geospatial Metadata
Geospatial metadata document geographic digital data such as Geographic Information System (GIS) files, geospatial databases, and earth imagery but can also be used to document geospatial resources including data catalogs, mapping applications, data models, and related websites.  

Content Standard for Digital Geospatial Metadata (CSDGM)
The current US Federal Metadata standard.  

ISO 19115: 2003 Geographic information – Metadata (corrigendum 1): The base ISO metadata standard for the description of geographic information and services.  Expected to be replaced by ISO 19115-1: Geographic Information – Metadata – Part 1:   Fundamentals once approved by ISO.   ISO 19115 is an international metadata standard.

ISO 19115-2: Geographic Information – Metadata – Part 2: Extensions for imagery and gridded data.  The base ISO 19115 metadata standard plus extended elements for the description of imagery, gridded data and data collected using instruments, e.g., monitoring stations and measurement devices.  These extensions also include improved descriptions of lineage and processing information.  ISO 19115-2 will be update to comply with ISO19115-1 once the final standard is released.  

ISO 19115-2 is the preferred standard for organizations actively implementing ISO Metadata as it includes all the elements of ISO 19115 as well as additional elements that are relevant to many spatial data sets (raster, imagery, GPS, monitor stations, instruments, etc.)

ISO 19139: Geographic information – Metadata – XML schema implementation: An XML document that specifies the format and general content of an ISO 19115 metadata record.    ISO 19139 is used by application developers to implement the standard.

http://www.sco.wisc.edu/wisclinc/metatool


NetCDF Climate and Forecast (CF) Metadata Convention
The conventions for CF metadata are designed to promote the processing and sharing of files created with the NetCDF API (Application Programming Interface).  The CF conventions are increasingly gaining acceptance and have been adopted by a number of projects and groups as a primary standard.  The conventions define metadata that provide a definitive description of what the data in each variable represents, and the spatial and temporal properties of the data.

Locate date in space-time and as a function of other independent variables, to facilitate processing and graphics.

Intended for use with climate and forecast data; atmosphere, surface, and ocean model-generated data; and comparable data sets

Metadata conventions can reside outside NetCDF, for instance can be included in XML

Human-readable

Self-describing

Information provided per variable (vice per file)

Includes basic global metadata attributes, e.g., title, institution, source, history, references, comment

http://www.cgd.ucar.edu/cms/eaton/cf-metadata



XML 
Extensible Markup Language

A markup language that defines a set of rules for encoding documents in a format that is both human-readable and machine-readable.  It is defined in the XML 1.0 Specification produced by the W3C (World Wide Web Consortium)

XML emphasizes simplicity, generality, and usability over the Internet.  



Example Collection- and Granule-level metadata fields:

	
	Collection Level Metadata

	Dataset
	This attribute specifies a unique name for the collection (Character length 80)

	Shortname
	This attribute identifies the short name associated with the collection. This is the official reference name used in identifying the contents of the data collection. (Character length 80)

	Description
	This attribute identifies the major emphasis of the content of the collection. 
(Character length 300)

	Longname
	This attribute will identify the long name associated with the collection. This is the reference name used in describing the scientific contents of the data collection.
(Character length 300)

	Daynite
	This attributes identifies when collection was obtained (Day, Night, Both).

	Visible
	This attribute indicates whether the collection is visible (Public, Science Team)

	Project
	This attribute identifies the project (Character length 40)

	Level
	This attribute identifies the processing level (0,1,2,3)

	Timers
	This attribute specifies sampling frequency (hour, daily, monthly) 
(Character length 30)

	Spatialres
	This attribute specifies spatial coverage (point, swath, zone) (Character length 50)

	Global
	This attribute identifies the overall collection coverage (D,N, or B)

	Fmt
	This attributes identifies data format (ascii, hdf, netcdf..)

	Source
	This attribute describes the relevant source/platforms associated with the acquisition of the collection. Source types include Spacecraft, Aircraft, Vessel, Buoy, Platform, Station, Network, Human, etc. (Character length 35 per source)

	Sensor
	This entity registers the device used to measure or record data, including direct human observation. (Character length 50 per source)

	Parameter
	This attribute identifies science keywords (one to many). (Character length 50 per)

	Maxlat
	This attribute specifies the maximum latitude. The range is -90.00 to 90.00


	Minlat
	This attribute specifies the minimum latitude. The range is -90.00 to 90.00


	Maxlon
	This attribute specifies the maximum longitude. The range is -180.00 to 180.00


	Minlon
	This attribute specifies the minimum longitude. The range is -180.00 to 180.00


	Strtdate
	This attribute identifies the start date for the collection (mm/dd/yyyy format).


	Enddate
	This attribute identifies the end date for the collection (mm/dd/yyyy format).


	Spatialrep
	This attribute specifies the spatial representation of the collection (Cartesian, Geodetic, or Orbital).

	Orbitmin
	This attribute specifies the minimum orbit number (if applicable).

	Orbitmax
	This attribute specifies the maximum orbit number (if applicable).

	Pathmin
	This attribute specifies the minimum path number (if applicable).

	Pathmax
	This attribute specifies the maximum path number (if applicable).

	
	

	
	

	
	



	
	Granule Level Metadata

	DatasetName
	This attribute specifies a unique name for the collection that the Granule is associated to. (Character length 80)

	GranuleName
	This attribute specifies a unique name for the granule 
(Character length 80)

	GranuleSize Uncompressed
	This attribute identifies the granule size in bytes.

	Processing Date-Time
	This attribute identifies the granule processing date-time.
 (YYYY-MM-DDTHH:MM:SS)

	VersionID
	This attribute identifies Collection/granule version number.

	Browse
	This attribute identifies if a browse image is associated with the granule (Y or N).

	Minlon
	This attribute specifies the minimum longitude. The range is -180.00 to 180.00

	Maxlon
	This attribute specifies the maximum longitude. The range is -180.00 to 180.00

	MinLat
	This attribute specifies the minimum latitude. The range is -90.00 to 90.00

	MaxLat
	This attribute specifies the maximum latitude. The range is -90.00 to 90.00

	Start Time
	This attribute identifies the granule start time (HH:MM:SS)

	End Time
	This attribute identifies the granule end time (HH:MM:SS)

	Start Date
	This attribute identifies the granule start date (YYYY-MM-DD)

	End Date
	This attribute identifies the granule end date (YYYY-MM-DD)

	GeoBox*
	This attribute identifies the GeoBox, if applicable. See Appendix A

	Brows*
	This attribute identifies the browse image, if applicable. See Appendix A. * : can represent hdf, jpeg,png, etc.

	*size
	This attribute identifies the browse image size in bytes, if applicable. See Appendix A. * : can represent hdf, jpeg,png, etc.

	
	

	
	




Parameter Example:
Parameter =Barometric Altitude, Geopotential Height, Absolute Humidity, Cloud Ice, Dew/Frost Point Temperature, Infrared Radiation, Mixing Ratio, Potential Temperature, Relative Humidity, Shortwave Radiation, Specific Humidity, Static Pressure, Temperature, Vertical Wind Speed, Wind Direction, Wind Speed, Altitude, Cloud Amount, Cloud Top Pressure, Cloud Top Temperature, Precipitable Water Profiles, Radiance, Skin Temperature, Surface Pressure, Surface Temperature, Temperature Profiles, Tropopause Pressure, Tropopause Temperature, Water Vapor Mixing Profiles, Infrared Radiance, Visible Radiance, Aerosol

Greenhouse Gas Parameter= Carbon Dioxide, Methane, Nitrous Oxide, CFC12, Ozone

Trace Gas Parameter= Sulfur Dioxide, Nitrogen Oxide, halocarbons, chlorofluorocarbons, Water Vapor, Amonium, Calcium , Nitrate, Nitric Acid Sulfur Dioxide, formaldehyde, methylsulfinylmethane, Volatile Organic Compounds, nitrogen trioxide, chlorine dioxide, Carbon Monoxide, Nitrogen Dioxide

Browse Image Examples:
Browshdf=b_scarb_mas_950813.002.hdf(example...don't include tags if there are no hdf files) 
hdfsize=1507262 

Browsgif=xxxxx(example...don't include tags if there are no gif images) 
gifsize=xxxxx 

Browsjpeg=xxxxx(example...don't include tags if there are no jpeg images) 
jpegsize=xxxxx 

Browspng=xxxxx(example...don't include tags if there are no png images) 
pngsize=xxxxx

Browspdf=xxxxx(example...don't include tags if there are no pdf images) 
pdfsize=xxxxx

Geodetic Examples:
NOTE: Here are the formats for the various geodetic data: 
GeoBox=(-55,-179.90),(55,180.0) (This example is for NONglobal data) 
GeoBox=(-90,-180),(90,180) (This example is for GLOBAL data) 
GeoPoint=(35.33,-24.88) 

GeoString=((31.62,-98.60),(32.17,-98.13)) 

GeoPolygon=((-20.514999, 62.858002), (-20.514999, 69.999001), (-26.431000, 79.998001),(-30.737000, 90.000000), (-33.889999, 99.999001), (-36.264999, 109.998001), (-37.574997, 120.000000), (-38.158005, 129.934006), (-38.328003, 139.998001), (-37.869003, 150.000000), (-36.402000, 160.000000), (-34.077003, 170.000000), (-30.772003, 180.000000), (-26.652000, -170.001007), (-21.134003, -160.001007), (-14.278000, -150.000000), (-7.050003, -140.000000), (0.602997, -130.000000), (7.953003, -120.001007), (14.660004, -110.000000), (20.185997, -100.000000), (24.818001,-90.002014), (28.021999, -80.001007), (30.544998, -72.440002), (37.383999, -72.440002), (36.667000, -80.001007), (34.346001, -90.002014), (31.365002, -100.000000), (26.472000, -110.000000), (21.288002, -120.001007), (14.922997, -130.000000), (7.771004, -140.000000), (0.455002, -150.000000), (-7.279999, -160.001007), (-14.026001, -170.001007), (-19.777000, 180.000000), (-24.329002, 170.000000), (-28.171997, 160.000000), (-30.330002, 150.000000), (-31.740997, 139.998001), (-31.490997, 129.934006), (-30.202003, 120.000000), (-27.742996, 109.998001), (-24.194000, 99.999001), (-19.303001, 90.000000), (-13.745003, 79.998001), (-11.096001, 69.999001), (-11.096001, 62.858002)) 

GeoCircle=(90,0),111700*DD (where DD is the edge of the circle from the pole; i.e. if 80 degrees, DD=90-80=10)

Processing Level:
Level 0 	Raw Radiance Data
Level 1 	Both 1A and 1B
Level 1A 	Data unprocessed to sensor units
Level 1B 	Data processed to sensor units
Level 2 	Derived geophysical parameters
Level 3 	Geolocated geophysical parameters
Level 4 	Data from multiple measurements

Collection Level Metadata Example:
dataset =CER_SSF_TRMM-PFM-VIRS_ValidationR2
shortname =CER_SSF_TRMM-PFM-VIRS_ValidationR2
description =CERES Single Satellite Footprint, TOA and Surface Fluxes, Clouds (SSF) data in HDF.
longname =CERES Single Satellite Footprint, TOA and Surface Fluxes, Clouds (SSF) data in HDF.
Daynite = B
visible =Science Team
project =CERES
product= CERES-SSF
level= 2 
timeres =Hourly
spatialres =Satellite Swath
global= N
fmt= HDF
source =TRMM
sensor =CERES-PFM, CERES SCANNER
parameter =CLOUDS, RADIANCE, TOA FLUX, SURFACE FLUX
maxlat =55
minlat =-55
maxlon =180
minlon= -180
strtdate= 01/01/1998
enddate= 01/31/1998
spatialrep = Cartesian 

Granule Level Metadata Example:
DatasetName=SCAR_B_ER2_MAS
GranuleName=scarb_mas_950813.002
GranuleSize uncompressed=452566468
Processing Date-Time=1997-07-01T00:00:00
VERSIONID=1
Browse=Y
Minlon=-114.62
Maxlat=34.62
Maxlon=-112.75
Minlat=33.82
Start Time=00:00:00
End Time=00:00:00
ingestdate=1995-08-13
Start Date=1995-08-13
End Date=1995-08-13
GeoBox=(33.82,-114.62),(34.62,-112.75) 
Browshdf=b_scarb_mas_950813.002.hdf
hdfsize=1507262

 

NetCDF
NetCDF is a set of interfaces for array-oriented data access and a freely-distributed collection of data access libraries for C, Fortran, C++, Java and other languages.  The NetCDF libraries support a machine-independent format for representing scientific data.  

NetCDF is:
· self-describing
· portable
· scalable
· appendable
· sharable
· archivable


Web Services
SOAP - Simple Object Access Protocol; used to transfer XML-based messages

REST – Representational State Transfer; HTML-based

AJAX – asynchronous JavaScript and XML
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