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1. Background

Outline of the section
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2. A view of our contributions 
to CEOP in the phase I

Outline of the section
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2-1 Metadata standard development framework

What - does a dataset on a specific topic 
exist?
Where - for a specific place?
When - for a specific date or period?
Who - a point of contact to learn more 
about or order the dataset?

MetadataElement

CoreElement
(MD_Metadata) ProfessionalElement OrganizationalElement

+professionalElement0..*0..*+coreElement
+organizationalElement

0..*

CEOP dataset

satellite
imagery data

model
simulation

data
in-situ
data

MPIUCARUT/JAXA

find

bind
Client

Registry service

Service provider

Data instance
registry

Service instance
registry

Data services Portrayal
services

Processing
services

WSDL
implementation

WSDL interface

XML schema

publish

Encoding

service interface service interface service interface

service interfaceservice interface

import

import

Metadata conceptual 
model

ISO 19115 
metadata

Application requirements

Metadata 
implementation model Web service application

W3C
XML

ISO19139
Metadata-

implementation

OGC
WFS,WCS,CTS

- Software implementation 
using common encoding 
methods to achieve 
operational use of metadata 
for geographic data.

- Application of 
geographic data services 
on a local or wide-area 
network.

- Define a full metadata 
structure and content.



− Shibasaki Group. CEOP standardization metadata development and application.

2-2 Metadata design for integrating CEOP satellite imagery, 
reference site data and simulation result data

for “Satellite 
imagery data”

for “Reference 
site data”

for “MOLTS data”

for “GRIB data”
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Metadata Conceptual Model

Coordination with the global metadata directories 
through the core metadata of ISO 19115.

Additions for the specific professional needs.

Additions for the specific need of different research 
communities.

Core metadata
CEOP

metadata

Additional items

Other metadata

ISO Metadata

Additional items

Core metadata

MetadataElement

CoreElement
(MD_Metadata) ProfessionalElement OrganizationalElement

+professionalElement0..*0..*+coreElem
ent

+organizationalElement

0..*

(a) Metadata content and structure

(b) CEOP/ISO metadata 
standard harmonization
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Currently available metadata for CEOPCurrently available metadata for CEOPMapping header information of
satellite data and ISO metadata

Satellite imagery metadata list
Mapping CEOP reference site 

metadata and ISO metadata
Reference site metadata list

Mapping MOLTS variables 
to ISO metadata

MOLTS metadata list
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Mapping header information of satellite data and ISO metadata
Inde

x 

CEOP Header 
Data Item 

Description 

ISO_Metadata 
package ISO_Metadata Class ISO_Metadata attribute Data type Explanations 

1 Filename Identification 
Information MD_Identification citation CI_Citation Filename can be title (an attribute of 

CI_Citation class). See 19115_No.360 

2 Sensor  MD_Sensor     If MD_Sensor class suggested in 19115-2 is not 
applied, this will be handled as "title". 

3 Product  MD_DataIdentificati
on topicCategory Class 

High-level geographic data thematic 
classification to assist in the grouping and 
search of available geographic data sets. Can be 
used to group keywords as well. Listed 
examples are not exhaustive. 
"imageryBaseMapsEarthCover"seems to be the 
most appropriated among the examples given. 
But, "CEOP_Satellite_Imagery" is suggested as 
a better term. 

    or MD_Keywords keywords CharacterString Keywords can be used. 

4 
Observation 
Date and 
Time 

Extent 
information EX_TemporalExtent Class TM_Primitive Date and time for the content of the dataset 

5 Image Size 
Spatial 
representation 
information 

MD_GridSpatialRepr
esentation    Spatio grid dimension 

      numberOfDimensions Integer   

      axisDimensionProperti
es 

Sequence<MD_Dime
nsion> 

Row, column, vertical etc. see B.5.14 
MD_DimensionNameTypeCode <<CodeList>> 
Resolution of Grid is also represented here 

      cellGeometry 
class 
(MD_CellGeometryC
ode) 

Point or area  

   Content 
information 

MD_RangeDimensio
n sequenceIdentifier MemberName Number of spectral/frequency bands 

6 Data Type Content 
information MD_Band cellValueType   

e.g. ２byte Integer                  
Proposed in 19115-2:  mandatory (if 
applicable) bit representation of data value in 
raster cell 

7 Data Unit Content 
information 

MD_CoverageDescri
ption attributeDescription record type (see. 

19103) 

Unit of physical measurement 
Def.  Record type (see. 19103): "A Record is 
used as an implementation representation for 
features, by keeping a list of (name, value) pairs 
in a dictionary. This represents a generic storage 
structure for features." …… (omit)
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Satellite imagery metadata list

…… (omit)
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Mapping CEOP reference site metadata and ISO metadata
CEOP 
content Item ISO package Class Attribute Description 

Name(s) of 
reference site 
Contact(s) 

Citation and 
responsible party 
information 

CI_ResponsibleParty organisationName Name of the responsible organization 

address Physical and email address at which the 
organization or individual may be contacted. 

Complete mailing 
address, 
telephone/facsimile 
Nos. 

Citation and 
responsible party 
information 

CI_Contact 
phone Telephone numbers at which the organization or 

individual may be contacted. 
E-mail address and 
WWW address (if 
applicable) 

Citation and 
responsible party 
information 

CI_Contact onlineResource On-line information that can be used to contact 
the individual or organization. 

Contact(s) 

Similar contact 
information for data 
questions (if 
different than 
above) 

Citation and 
responsible party 
information 

CI_Contact contactInstructions Supplemental instructions on how or when to 
contact the individual or organization 

Introduction or 
abstract 

Identification 
Information MD_Identification abstract Brief narrative summary of the content of the 

resource(s) 
Time period 
covered by the data 

Identification 
information MD_Usage useageDateTime Date and time of the first  use or range of uses 

of the resource and/or resource series 

geographicBox Minimum bounding rectangle within which data 
is available 

geographicDescription Description of the geographic area within which 
data is available 

Physical location 
(including 
lat/lon/elev) of the 
measurement or 
platform, landscape, 
and soil 
characteristics 

Identification MD_DataIdentification

environmentDescription 

Description of the dataset in the producer’s 
processing environment, including items such as 
the software, the computer operating system, file 
name, and the dataset size 

LI_Lineage source Identification information 

description Information about the source data used in 
creating the data specified by the scope 

sourceCitation Recommended reference to be used for the 
source data 

Data set 
overview 

Data source if 
applicable (e.g. for 
operational data 
include agency) 

Lineage information 
LI_Source 

sourceExtent Information about the spatial, vertical and 
temporal extent of the source data 

 …… (omit)
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Additional items for CEOP metadata (Reference site data)

ISO package Class Attribute Description 

MD_Metadata fileIdentifier Unique identifier for this metadata file 
MD_Metadata language Language used for documenting metadata 
MD_Metadata characterSet Full name of the character coding standard used for the metadata set 
MD_Metadata contact Party responsible for the metadata information 
MD_Metadata dateStamp Date that the metadata was created 
MD_Metadata metadataStandardName Name of the metadata standard (including profile name) used 
MD_Metadata metadataStandardVersion Version (profile) of the metadata standard used 
MD_Metadata referenceSystemInfo Description of the spatial and temporal reference systems used in the dataset 

Metadata entity 
set information

MD_Metadata dataQualityInfo Provides overall assessment of quality of a resource(s) 
MD_Identification citation Basic information required to uniquely identify a resource or resources 
MD_Identification pointOfContact Identification of, and means of communication with, person(s)  and organizations(s) 

associated with the resource(s) 
MD_Identification resourceFormat Provides a description of the format of the resource(s) 
MD_DataIdentification spatialRepresentationType Method used to spatially represent geographic information 
MD_DataIdentification spatialResolution Factor which provides a general understanding of the density of spatial data in the dataset 
MD_DataIdentification language Language(s) used within the dataset 
MD_DataIdentification topicCategory Main theme(s) of the dataset 
MD_DataIdentification extent Additional extent information including the bounding polygon, vertical, and temporal extent 

of the dataset 

Identification 
information 
Identification 
information 

MD_ServiceIdentification typeProperties Attributes that can be queried for this service type. Standardized in a service type registry 
Data quality 
information 

DQ_DataQuality lineage Non-quantitative quality information about the lineage of the data specified by the scope 

MD_Distribution distributionFormat Provides a description of the format of the data to be distributed 
MD_Format name Name of the data transfer format(s) 

Distribution 
information 

MD_Format version Version of the format (date, number, etc.) 
CI_Citation title Name by which the cited resource is known 
CI_Citation date Reference date for the cited resource 
CI_Citation citedResponsibleParty Name and position information for an individual or organization that is responsible for the 

resource 
CI_ResponsibleParty contactInfo Address of the responsible party 

Citation and 
responsible 
party 
information 

CI_OnLineResource linkage Location (address) for on-line access using a Uniform Resource Locator address or similar 
addressing scheme such as http://www.statkart.no/isotc211 

 

…… (omit)
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Reference site metadata list

…… (omit)
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…… (omit)
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GMAO record Record content/example ISO Class Attribute Description 

Dataset Creator MD_Identification citation Citation data for the resource(s) 
Dataset Title MD_Identification abstract brief narrative summary of the content of the 

resource(s) 
Dataset Release Date    
Dataset Release Place    
Dataset Publisher MD_Identification 

 
pointOfContact identification of, and means of communication 

with, person(s) and organization(s) 
associatedwith the resource(s) 

Data set citation 

Online Resource MD_Identification resourceFormat provides a description of the format of the 
resource(s) 

Temporal coverage Start Date 
Stop Date 

EX_TemporalExtent extent Date and time for the content of the dataset 

Southernmost Latitude EX_GeographicBoundingBox 
 

southBoundLatitude Southern-most coordinate of the limit of the 
dataset extent, expressed in latitude in decimal 
degrees (positive north) 

Westernmost Longitude EX_GeographicBoundingBox 
 

westBoundLongitude Western-most coordinate of the limit of the 
dataset extent, expressed in longitude in 
decimal degrees (positive east) 

Northernmost Latitude EX_GeographicBoundingBox 
 

northBoundLatitude Northern-most, coordinate of the limit of the 
dataset extent expressed in latitude in decimal 
degrees (positive north) 

Geographic coverage 

Easternmost Longitude EX_GeographicBoundingBox 
 

eastBoundLongitude Eastern-most coordinate of the limit of the 
dataset extent, expressed in longitude in 
decimal degrees (positive east) 

Location keywords GLOBAL EX_GeographicDescription geographicIdentifier Identifier used to represent a geographic area 
Data resolution Latitude Resolution 

Longitude Resolution 
MD_DataIdentification 
 

spatialResolution Factor which provides a general understanding 
of the density of spatial data in the dataset 

Parameters HYDROSPHERE > 
SNOW/ICE > SNOW 
DEPTH 
CRYOSPHERE > SEA ICE 
> SNOW DEPTH 

MD_DataIdentification topicCategory Main theme(s) of the dataset 
 

ISO topic category CLIMATOLOGY/METEOR
OLOGY/ATMOSPHERE 
BIOTA 
OCEANS 
INLAND WATERS 
GEOSCIENTIFIC 
INFORMATION 
ELEVATION 

MD_TopicCategoryCode 
<<Enumeration>> 

ClimatologyMeteorology 
Atmosphere, inlandWaters, 
oceans etc. 

High-level geographic data themathic 
classification to assist in the grouping and 
search of available geographic data sets. Can be 
used to group keywords as well. Listed 
examples are not exhaustive. 

Platform GCM > General Circulation 
Model 
MODELS 

MD_CoverageDescription attributeDescription 
 

Description of the attribute described by the 
measurement value 

 

MOLTS variables to ISO mapping

…… (omit)
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MOLTS metadata list

…… (omit)
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2-3 Metadata application architecture

Core metadata

Detailed description 
of service interface to 
use data

Data discovery

Data download  or 
processing

Data providers need to 
provide very detailed 
metadata
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2-3 Metadata application architecture

CEOS WGISS

Data Discovery through 
ISO-based metadata

WTF-CEOP (Clearinghouse)
GCMD
CEOP
Portal

DODS etc.
DODS etc.

DODS etc.

Service interface to 
use data

On line access to 
CEOP data from the 
archive systems

Prototype CEOP 
data discovery system
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3. Advanced satellite image 
metadata development in the 
phase II

Outline of the section

3-1 Advanced satellite image metadata development
3-2 Introduction to ISO 19115 part 2
3-3 Satellite image metadata models
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3-1 Satellite image metadata development

CEOP

Core 
metadata

ISO 19115 
Part 2

Metadata for satellite image

ISO 
19115
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3-2 Introduction to ISO 19115 part 2

Title: Geographic Information - Metadata -
Part2: Extensions for imagery and gridded 
data

Scope: This International Standard extends 
ISO 19115:2003 Geographic Information –
Metadata by defining the schema and 
additional metadata required for imagery and 
gridded data
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Metadata packages and its extension

Metadata
Entity

Metadata
Entity

Citation & 
Responsible Party

Citation & 
Responsible Party

Reference
Systems

Reference
Systems

ExtentExtent
Spatial

Representation
Spatial

Representation

Portrayal
Catalogue
Portrayal
Catalogue

Data
Quality
Data

Quality

Application
Schema

Application
Schema

ContentContent

Metadata
Extension

Metadata
Extension

IdentificationIdentification

ConstraintConstraint

DistributionDistributionMaintenanceMaintenance

Units of 
Measure

Units of 
Measure

Content −
Imagery

Content −
Imagery

Identification −
Imagery

Identification −
Imagery

Spatial
Representation 
− Imagery

Spatial
Representation 
− Imagery

Acquisition −
Imagery

Acquisition −
Imagery

Data Quality −
Imagery

Data Quality −
Imagery

Extent −
Imagery

Extent −
Imagery
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3-3 Satellite image metadata models

+ fileIdentifier [0..1] : CharacterString
+ language [0..1] : CharacterString
+ characterSet [0..1] : MD_CharacterSetCode = "utf8"
+ contact [1..*] : CI_ResponsibleParty
+ dateStamp : Date
+ metadataStandardName [0..1] : CharacterString
+ metadataStandardVersion [0..1] : CharacterString

MD_Metadata

+ spatialRepresentationType [0..*] : MD_SpatialRepresentationTypeCode
+ spatialResolution [0..*] : MD_Resolution
+ language [1..*] : CharacterString
+ characterSet [0..*] : MD_CharacterSetCode = "utf8"
+ topicCategory [1..*] : MD_TopicCategoryCode
+ extent [0..*] : EX_Extent

MD_DataIdentification

MD_ReferenceSystem

+ citation : CI_Citation
+ abstract : CharacterString
+ poinOfContact [0..*] : CI_ResponsibleParty

<<Abstract>>
MD_Identification

DQ_DataQuality

LI_Linage

+linage0..1

MD_Distribution

+ name : CharacterString
+ version : CharacterString

MD_Format

+distributionFormat0..*

+ onLine [0..*] : CI_OnlineResource

MD_DigitalTransferOptions

<<DataType>>
EX_Extent

EX_GeographicBoundingBox EX_GeographicDescription

<<Abstract>>
EX_GeographicExtent EX_VerticalExtentEX_TemporalExtent

<<DataType>>
CI_ResponsibleParty

+ title : CharacterString
+ date [1..*] : CI_Date

<<DataType>>
CI_Citation

+ equivalentScale : MD_RepresentativeFraction
+ distance : Distance

<<Union>>
MD_Resolution

<<DataType>>
CI_OnlineResource

+referenceSystemInfo0..*

+dataQualityInfo0..*

+distributionInfo
0..1

+identificationInfo
1..*

+verticalElement+temporalElement
+geographicElement

0..*0..* 0..*

+transferOptions0..*

Core metadata elements 
(from ISO 19115)
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Data quality 
information - Lineage

If(count(source) + count(processStep) =0) and 
(DQ_DataQuality.scope.level = 'dataset' or 'series') 

then statement is mandatory

"source" role is mandatory if 
LI_Lineage.statement and 
"processStep" role are not documented

"processStep" role is mandatory if 
LI_Lineage.statement and "source" role 

are not documented

"description" is mandatory if "sourceExtent" is 
not documented

"sourceExtent" is mandatory if "description" is 
not documented

DQ_DataQuality

+ scope : DQ_Scope
(from Data quality information)

LI_Lineage

+ statement[0..1] : CharacterString
(from Data quality information)

0..1
+lineage
0..1

LI_ProcessStep

+ description : CharacterString
+ rationale[0..1] : CharacterString
+ dateTime[0..1] : DateTime
+ processor[0..*] : CI_ResponsibleParty

(from Data quality information)

0..*

+processStep

0..*LI_Source

+ description[0..1] : CharacterString
+ scaleDenominator[0..1] : MD_RepresentativeFraction
+ sourceReferenceSystem[0..1] : MD_ReferenceSystem
+ sourceCitation[0..1] : CI_Citation
+ sourceExtent[0..*] : EX_Extent

(from Data quality information)

0..*+source 0..*

0..*

0..*

+sourceStep
0..*

+source
0..*

commandLineParameter is 
mandatory if parameters to control 
operations are entered at run-time

LE_Algorithm
+ citation : CI_Citation
+ description : CharacterString

LE_Processing
+ identifier : CI_Citation
+ softwareReference : CI_Citation
+ procedureDescription[0..1] : CharacterString
+ processingDocumentation[0..*] : CE_Citation
+ commandLineParameter[0..1] : CharacterString

+algorithm

LE_Source

+ processedLevel[0..1] : MD_Identifier
+ resolution[0..1] : LE_NominalResolution

LE_ProcessingReport
+ fileName : CharacterString
+ fileDescription[0..1] : CharacterString
+ fileType[0..1] : CharacterString

LE_ProcessStep

0..1

+processingInformation

0..1

0..*

+output

0..*

+report

LE_NominalResolution
+ scanningResolution : Distance
+ groundResolution : Distance

<<Union>>

0..* 0..*
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Acquisition Overview

MI_Instrument
+ citation : CI_Citation
+ type : MI_SensorTypeCode
+ description [0..1] : CharacterString

MI_Operation
+ description[0..1] : CharacterString
+ citation : CI_Citation
+ status : MD_ProgressCode

MI_Platform
+ citation : CI_Citation
+ description : CharacterString
+ sponsor[0..*] : CI_ResponsibleParty
+ platformType : MI_PlatformTypeCode

MI_Plan
+ type[0..1] : MI_GeometryType
+ status : MD_ProgressCode
+ citation : CI_Citation

MI_Objective
+ citation : CI_Citation
+ priority[0..1] : CharacterString
+ type[0..*] : CharacterString
+ function[0..*] : CharacterString
+ extent[0..*] : EX_Extent

MI_Requirement
+ citation : CI_Citation
+ TBD : Clegg

MI_AcquisitionInformation

0..*
+instrument
0..* 0..*

+operation
0..*

0..*

+platform

0..*
0..*

+acquisitionPlan
0..*

0..*
+objective

0..* 0..*
+acquisitionRequirement
0..*

MI_Metadata
(from Metadata Entity Set - Imag...

0..*
+acquisitionInformation
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Spatial representation 
information

MD_Georectified
(from Spatial representation information)

MD_Georeferenceable
(from Spatial representation information)

MD_GridSpatialRepresentation
(from Spatial representation information)

SD_GeolocationInformation
(from ISO 19130 Sensor and data models for imagery and gridded data)

<<Abstract>>

MI_GeoreferencingDescription
+ georeferencingStatement[0..1] : CharacterString

1..*

+geolocationInformation

MI_Georectified

SD_GCP
(from Ground Control)

<<Abstract>>

0..*
+checkPoint
0..*
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MD_Metadata
(from Metadata entity set information)

MD_ContentInformation
(from Content information)

<<Abstract>>

0..*

+contentInfo

0..*

MD_Band

+ maxValue[0..1] : Real
+ minValue[0..1] : Real
+ units[0..1] : UomLength
+ peakResponse[0..1] : Real
+ bitsPerValue[0..1] : Integer
+ toneGradation[0..1] : Integer
+ scaleFactor[0..1] : Real
+ offset[0..1] : Real

(from Content information)

MD_RangeDimension

+ sequenceIdentifier[0..1] : MemberName
+ descriptor[0..1] : CharacterString

(from Content information)
MD_CoverageDescription

+ attributeDescription : RecordType
+ contentType : MD_CoverageContentTypeCode

(from Content information)

0..*

+dimension

0..*

MI_PolarisationCharacteristics
+ polarisation : MI_PolarisationOrientationCode
+ reference : MI_PolarisationReferenceCode

MI_Band
+ bandBoundaryDefinition[0..1] : MI_BandDefinition
+ nominalSpatialResolution[0..1] : Real
+ transferFunctionType [0..1] : MI_TransferFunctionTypeCode

0..1

+polarisationCharacteristics

0..1

MI_PolarisationOrientationCode
+ horizontal
+ vertical
+ leftCircular
+ rightCircular
+ theta
+ phi

<<CodeList>>

MI_PolarisationReferenceCode
- TBD

<<CodeList>>

MI_TransferFunctionTypeCode
+ linear
+ logarithmic
+ exponential

<<CodeList>>

Consult SDTI-0002 for 
further info on 
Polarisation MI_BandDefinition

+ 3db
+ halfMaximum
+ fiftyPercent
+ oneOverE
+ equivalentWidth

<<CodeList>>

Content information
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Metadata packages and its extension

Metadata
Entity

Metadata
Entity

Citation & 
Responsible Party

Citation & 
Responsible Party

Reference
Systems

Reference
Systems

ExtentExtent
Spatial

Representation
Spatial

Representation

Portrayal
Catalogue
Portrayal
Catalogue

Data
Quality
Data

Quality

Application
Schema

Application
Schema

ContentContent

Metadata
Extension

Metadata
Extension

IdentificationIdentification

ConstraintConstraint

DistributionDistributionMaintenanceMaintenance

Units of 
Measure

Units of 
Measure

Content −
Imagery

Content −
Imagery

Identification −
Imagery

Identification −
Imagery

Spatial
Representation 
− Imagery

Spatial
Representation 
− Imagery

Acquisition −
Imagery

Acquisition −
Imagery

Data Quality −
Imagery

Data Quality −
Imagery

Extent −
Imagery

Extent −
Imagery

???
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4. Conclusions

Outline of the section
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4 Conclusions

In the first phase, we propose a framework for CEOP 
metadata development and application.
We develop satellite imagery metadata list, reference 
site metadata list, MOLTS metadata list based on ISO 
19115.
In the second phase, we are revising CEOP satellite 
image metadata and image processing service based on 
new ISO 19115-2 (extensions for imagery/gridded data).
The proposed metadata can provide a basis for the 
discovery  and the integration of various CEOP data, 
like satellite imagery data, reference site data and 
model simulation results (GRIB, MOLTS).
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Thank you very much
for your attention !

The end of the presentation
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