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HOW TO CREATE ISO METADATA WITH GEM+ IN XML

INTRODUCTION

The main goal of this document is to guide the users for filling the metadata fields (as complete as possible) of
the ISO core (see Figure 1) for each dataset. These metadata fields are stored in an XML file, one XML for each
database.

We are going to generate the XML file with the GeM+ application. GeM+ is a free module of the MiraMon
software (http://www.miramon.cat/Index_usa.htm) that runs in a Windows OS platform. GeM+ is used for
research purposes in papers (Closa et al 2019) and projects (GeoViQua
https://cordis.europa.eu/project/id/265178 FP7, ECOPotential http://www.ecopotential-project.eu/ H2020,
NextGEOSS https://nextgeoss.eu/ H2020) also for training and management goals.

TECHNICAL STANDARDIZATION COMMENTS

Although the ISO 19115:2003 metadata document has already been withdrawn and replaced by the ISO 19115-
1:2014, the last document does not modify the basic metadata that this guide proposes to encode (namely the
“ISO Core” concept in 2003 that is similar to the “metadata for discovery” in 2014). Additionally, the XML
encoding of the new version of the standard differs from the initial one (not only in the new metadata elements
added, but also in the namespace used). Moreover, the “de facto” encoding used in most metadata distributed
by official datasets producers is still the one for the first version (i.e. ISO 19139). For all these reasons this

document describes the ISO Core metadata and the initial ISO 19139 XML encoding.

Dataset title (M)

(MD_Metadata > MD_Dataldentification.citation =
Cl|_Citation. title)

Spatial representation type (O)

(MD_Metadata >
MD_Dataldentification.spatialRepresentationType)

Dataset reference date (M)

(MD_Metadata > MD_Dataldentification.citation >
Cl_Citation.date)

Reference system (O)
(MD_Metadata > MD_ReferenceSystem)

Dataset responsible party (O)

(MD_Metadata > MD_Dataldentification.pointOfContact >
Cl_ResponsibleParty)

Lineage (O)
(MD_Metadata > DQ_DataQuality.lineage > LI_Lineage)

Geographic location of the dataset (by four
coordinates or by geographic identifier) (C)
(MD_Metadata > MD_Dataldentification.extent > EX_Extent

= EX_GeographicExtent = EX_GeographicBoundingBox or
EX_GeographicDescription)

On-line resource (O)

(MD_Metadata > MD_Distribution >
MD_Digital TransferOption.onLine > Cl_OnlineResource)

Dataset language (M)
(MD_Metadata = MD_Dataldentification.language)

Metadata file identifier (O)
(MD_Metadata fileldentifier)

Dataset character set (C)
(MD_Metadata > MD_Dataldentification.characterSet)

Metadata standard name (O)
(MD_Metadata. metadataStandardName)

Dataset topic category (M)
(MD_Metadata > MD_Dataldentification.topicCategory)

Metadata standard version (O)
(MD_Metadata. metadataStandardVersion)

Spatial resolution of the dataset (O)

(MD_Metadata > MD_Dataldentification.spatialResolution =

Metadata language (C)

(MD_Metadata.language)

MD_Resolution.equivalentScale or MD_Resolution.distance)

Abstract describing the dataset (M)
(MD_Metadata > MD_Dataldentification.abstract)

Metadata character set (C)
(MD_Metadata.characterSet)

Distribution format (O)

(MD_Metadata > MD_Distribution > MD_Format.name and
MD_Format.version)

Metadata point of contact (M)
(MD_Metadata contact > C|_ResponsibleParty)

Additional extent information for the dataset
(vertical and temporal) (O)

(MD_Metadata > MD_Dataldentification.extent > EX_Extent
> EX_TemporalExtent or EX_VerticalExtent)

Metadata date stamp (M)
(MD_Metadata.dateStamp)

Figure 1: Core metadata for geographic datasets. Source: 1ISO 19115:2003 Geographic information —
Metadata
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OBTAINING GEM+

The procedure to obtain GeM+ is quite easy, we just need the right located in any address, hard disk, USB, any
folder we have access permissions. We should follow the next steps:

e  Access https://www.miramon.cat/USA/Prod-GeMPlus.htm

e Download the last version in a ZIP file. We find a GeMPlus.zip file in our local downloads folder.

e Unzip the GeMPlus.zip file into a new folder, i.e. C:\GeMPlus, this name is not mandatory, any SO
available pathname is allowed.

We can check the successful installation; we will find the GeMPlus.exe and the GeMPlus_64.exe files in the
mentioned folder. You can use the one according to your operating system.

AVAYA AVAYa
M l M
GeMPlus.exe GeMPlus_bd exe

Figure 2: GeM+ icon identification

FIRST GEM+ EXECUTION

To execute the GeM+ application, double click in the file on the corresponding folder, (we can generate a link in
the desktop).

¥ GeM+: Universal Geospatial Metadata Manager v. 1.0e = =
Eile Help

Metadata file: |

Loer | <)
T Metadata |§ Identification |® Presentation |® Reference system |E§°;| Extent |§1 Thematic info. |?g Lineage 4| P

Figure 3: Default GeM+ interface
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XML CREATION

We access to New XML option in the File menu:

Figure 4: New XML menu access
We browse in our folder system and select the output folder and the name of the XML.

In Figure 5 we can see an example:

indnmt: |
[C:Wsersle pratiOneDrive - CREAFProves EQTIST_Training_XML xmi

I ORGCLE SPATIAL (SD0)

Table n:r S0 Rﬂnlnnr.r:' Q

Figure 5: XML creation interface
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We should maintain the default values and then, the Metadata standard name, Metadata standard version and
Dataset character set are defined in this form. We can push the OK button for generating the preliminary XML
file.

Additionally, the Metadata date stamp is generated, however it is updated at every Save action of the XML file.

XML CONTENT FILLING

DATASET TITLE (& MORE)

We access to Identification tab and generate a short Title. Additionally, we can fix the Metadata language.

L PP ELY S | I P—. e LY S VT S

e ; GeM+- EOTIST Tm.mng_xMLml
-Fll! Help :

Me{adaia Fle IC HDndﬂ'l.EOTBST SCZ\EDTIST Tmlnlﬂg_XML xml

Lo Méhdaa Iﬁ Idgnh-ﬁnglmn |@ F"resen‘iatnn |@ Referenoe system I‘E[:i Exten

l Genera.hdenﬁ[mon L annlsnl]dun'lrﬁr,almn
Datuuul:mlquu identifier : : g —
Code: I 781b27bbed32 E'DTIST Tlamlng XML Namaapane : bamt w | 9 hll !
- URE - -Ikldgd‘:bd-ma-ﬂec_-bdaz—?sIba?bbeQJQ-_EQTTlST_-Tﬁwng_jXML. oo [eng] Englizh & :
: .
Dataset title: ] . . .
SAD2 A‘Ihen-: LMS AQ nehvmk ; : : T || 5§

Figure 6: Title and language definition

With this action, Metadata file identifier field is automatically defined.

ABSTRACT DESCRIBING THE DATASET

We can also define the Summary and the Purpose field. Both metadata fields are in the Presentation | General
Presentation tab (Figure 7).

T I'-"Ieladam =1} Idermﬁnun L @ Pl'ﬂ:ﬂ-ﬂl’ﬂﬂtlﬂl"] Heferepne system ]E‘fj Extent [ﬁ! Thematn::lnh:r [?3 L|neﬁge 4 I 4

| General presentation |[Technical aspects netraints '

Summary: |[Real-time concentrations of PM fractions (PM1, PM2.5, PM10, BC) and gaseous pollutant (33, = ._;'.,?-
1 T [NO2 'E’Cllj mnmnﬁrahnns ﬂﬁlafrfei:l'uglng pﬂl‘lable'.lu-w rid cost mun:fﬂrlng sgrsﬁemghaaed nn' B —— =y |
pum: BAir quahg.r research ca:n'ur'nunrty pﬂllcy makers [urbpn and regu::n'al ma nagement al..rlhnnheg ||:'r»? |
emr-onmenhl and heallh a.gcncur_-;} citizens] : =
1

— S S S “ 2

Figure 7: Filling the abstract and the purpose

DATASET LANGUAGE
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In the mentioned /dentification tab, we can define the language of the dataset, by clicking in the button
and selecting the corresponding language. This is the language of the content of the dataset, and it could be
different from the metadata language.

We can save the current content of the XML and continue filling (see Save XML section in this document).

DATASET RESPONSIBLE PARTY (& MORE)
In the Presentation | General Presentation tab, there is a Layer related organizations section, and we can add the

needed content thought the edit (pencil) button in the right side of this section.

I Editiunéof layer related olgalli:zaliuns ﬂ
R Y R .
Role . | Index | Individual namis | Positipn | Organization name | Online resources | Dafa origin | Inhierited

Figure 8: Interface for adding a layer role item

By filling in the different boxes of the interface in this section (see Figure 9), we will complete all the desired
details of the responsible party.

W QOrganization edition H

Roie: IR -] T

Individual name:

I Fax:
Position:
I  Address:
Organization name: Delivery point:
|
City: Postal code:
~ Online resources 0/0 I I
URL address: Admnistrative area: Country:
| | |
Protocol:
I Electronic mail address:
_
Drescription:
I Hours of service:
3
URL function: I
I j Contact instructions:

Figure 9: Organization edition interface
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Same interface to edit the information for an organization (or responsible party) is used for defining the
Metadata point of contact. This field is accessed from the Metadata | Metadata info tab.

_ Ty Metadats [h Idmtrﬁl;ullan |® Presentaticn. |$ Rtfcrcr-::\: sysiem ||I_J,,| Extent |ﬁﬂ Tl'rcrnutlcmh |'Eg Llncuqc 1 | L4

| Metadata info. Summar,r I Compled.s Core 180 | 15019138 I Irnpcrrt

Melada:la standard Mame: |IBJD 19115 Geogrnphi: lrﬂurn:'mion-h'ln -.:.-m,c,,-,; IEDG:_HE« 1:2006
| l-'lehdabnﬁlmdenul’er .......... SRR A m hm ..... ]l_¢n;11Eng!n$h: 0 m ......
|4d9d‘lbd -563a-4fec-bd63-78 1baTbbed32_EOT : : : -

Character Set: T S S S  Mulilingual metadata: ;f

Hierarchy level . Hierarchy level name: Metadata parent file (Multiseries):

|Lﬂ?¢r : |Lmr-=h¢|:t |
Metadata related organizations | © 0 o ot 1 &
Role - | Ind..| Individual ... | Position Organization ... | Online reso:. | Data erigin | Inhe...

Procese.. 11 : : : : . Metadats, no
Figure 10: Interface of main fields of metadata information

Finally, again in this tab, we can define the Metadata language.

DATASET TOPIC CATEGORY

We can select one (or more) topic category from the proposed list and add some keywords related to the dataset
domain. These topic categories and keywords will be helpful for the catalogs search utilities.

Dﬂhuthpmmlﬂwrr
...... f rpuming- Mo e e e e e e e e e e e e e e e e e e e e Ce e e e .r—\. er'hr? PR B
- SN Bm!a I__ Inland waters

r; Location

-~ Elgua‘tlm. E|Dp£"; aspect
A I Ervionment _ :
A [ Geoscientfic information [ Transportation

T RS ERTT T PR o X, T Ensidysrid il isnicalions
B+ |_1ma.garybarmma|:r3 earth cover : : : : :

F, Society
[ Man-made structures

Figure 11: Choice of the topic categories

If keywords are described, it is advisable to select them among the ones provided by controlled vocabularies,
such as Gemet. Having at least one keyword from the GEMET vocabulary is a requirement for INSPIRE metadata
implementing rules, so one of these keywords should be selected at least by double clicking in it in the central
window (see Figure 12).
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W Keyword management = =
— Choose Keyword
 User Kewvword: I
' Thesaurus (very recommended) See only type: IAII j
See only arigin: |A|| j
Generic Keywords: Keyword and proposed types: 17439 records Specific keywords:
atmospheric pollution Keyword I Proposed ty... I T# |indoorair pollution
% Air battles theme Mirah
mH
& air conditioning theme GEMET
mar
% Air conditioning theme Mirah
mH
5 Air Force theme Mirah
mH
£ air movement theme GEMET
mar
& Air navigation theme Mirah
mH
& air pollutant theme GEMET
. -
Used instead of Search... -'a|r pollution Related keywords:
5 Air purification theme Mirah - Iutant
— e . . air pollutan
ﬁ‘“fr qual?ty theme Mirah atmospheric emission
& air quality theme GEMET odour
mH
& air quality control theme GEMET
& air quality management theme GEMET w
£ >
Add text to fifer
 Choose keyword T o
Al xS Selected Keywords: (button '+' to choose themn)
W Lze main type proposed by
thesaurus Keyword | Type | Thesaurus |
air pollution theme GEMET Thesaurus ver...
Itheme j
o ) o ]

Figure 12: GEMET keywords selection

SPATIAL REPRESENTATION TYPE
We can select the data model in the Presentation | Technical aspects tab and select the corresponding option
from the offered list.

Refererce system |EEI Extent |EF Themz

| | Metadats |&@ Identificatio
General presentation]| Technical aspects ﬂﬁuﬂﬁh{!lﬂtﬂ

@ Presentation.

1
1
. . 5
: Data 'm. L |Unkmm'n: : . : :
. R SRR T R B RS

: : B TR :
Wir-- Murmber of objecte: et s~~~ -
: : : Video : :

) | S R

Figure 13: Choice of the data model

DISTRIBUTION FORMAT

In the Distribution tab (we can move between tabs with forward and reverse icons on the right side for accessing
all tabs if we use a small size interface) the format of the dataset can be described.
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| [® _Presenation [@ 39‘.".’?‘?‘1“.5."?‘?‘."? 63 Extent |8 .“.‘FF"'“."F."?*.“‘. [ '.-'F”F!’F"?.. Confqurat 4|
Diistribuor 11 ' i . .
<] olm -
MNOA . . . : . . .
m ........ ......... ”] ...... E ......... ......... ......... ....... |
Name: < > [ |0—- M o Version: : Subwersion:
[ﬁ. comma-separated dalues {CS":']-' : i e ] :
Eeburerbionrd rerrifla cur A et Bt slirmhas s Frarreat : o == o i

Figure 14: Choice of the data format

In case of informing about the Transfer options (they are optional), note that the size of the distribution unit is
expressed in megabytes.

REFERENCE SYSTEM

The reference system of the dataset is defined in the Spatial reference system tab. GeM+ is a module of the
MiraMon software and it follows its own design and codification for the complete reference system definition
(more info in http://www.creaf.uab.es/miramon/help/eng/ and Pesquer et al 2007).

This system supports most of the EPSG codes (https://epsg.io/) and the most usual systems are included and
easy to link it in the metadata. However, in case of some local reference systems, we will need to manually add
all details of the reference system in the corresponding MiraMon geodesy tables.

As an example in geographic coordinates on WGS84 datum, we need to select a Cartographic type and the
corresponding description item in the drop-down list.

—

115 vieaiots &3 igecssn .|‘?3'. .".f?ﬂ.ﬂ.h?t!w{ @ Reference syser | F’J .E.*!'%"FJFT.“. .T.h'F.'".“.“F.“?"?. & Linenge o/}
| Hmlzunlulrclemnnﬁsﬁhcm Z . !
l Type:. I |C-urii:|-:|ruphic _“!’_J
..... Dmmuhmlr i
| # MiraMon: | |Lengitud-tatitud amb Datum GND : ; =If
e Longitud-latitud amb Datum NTF ' ~

: 7 Longitud-latited amb Datum EDS0 (model esteric, parametres UBICC)
n 1| %M . |Lengitud-latitud amb !Illa_lgl:n_li’ngAH_QE -
- - e Longitud- atitud amb Datum GND
o Longitud-latitud amb Datum REGCANGS
U'“tﬂ: LDI‘IQIlud -latitud urnb Datum South American 'FQEQ (pnrurn-clrm MhDTFUl.N Ch1lc]
0 [ | Lengitud-latitud amb Datum Rikets kuordmata?atﬂm 1850
F; degre Longitud-latitud amb Daturn Tete Mozambigui

Longitud-latitud amb Datum WGESE4

Figure 15: Reference system definition

GEOGRAPHIC LOCATION OF THE DATASET (& MORE)

The Core I1SO propose the definition by four coordinates or by geographic identifier. In the Extent tab we can
define these four coordinates as projected coordinates or in latitude/longitude system. In the Description tab,
we can define it as a text (Toponym or longer text Description).

EOTIST Standard Course Page 10 of 10
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desitification fl:hmm:lﬁ Referarize syste

l gy ey

Harizontal extent

- Vertical extent | Temparal extent

Bounding Box cocedinates |} iption | Scene carter | :

Figure 16: Geographic location by four coordinates

....................... ]l
"Maxirmum - T Maimum latitudi:
(e ] i MI
AL . ! -
o :-- i i L . i
I
....................... e |
: : Minirmum Y. e
I =+ P dw |
|| Bl X: .. Maximum X |
| deg |- - deg
! I |

In this Extent tab, we can define the Additional extent information for the dataset metadata fields. In particular,
for the datasets obtained from in-situ collection (and others too), the Temporal extent definition is very relevant.

We will use the Temporal extent tab (see Figure 17).

EOTIST Standard Course

' Loeal clnektir
€ Local mean salar tifm

Farantial factor
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1
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1
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1
T
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Figure 17: Temporal extent definition
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Regarding temporal metadata fields, it is important to distinguish the Temporal extent corresponding to the
content information than the Dataset reference date. This is the date of creation, publication or revision of the

dataset, but the temporal content of the information is many times different. For example, we can generate
today (2020) a 1956 land cover map; 2020 is the Dataset reference date and 1956 is the Temporal extent.

We define the Data reference date in Presentation | General Presentation tab:

0 ] =T AEEIL" ]
Refererice systern [5 Extent [ Themetc nfo. [ _Lineage 4] ¥]
Summary: HeaumemﬂaentrahmadPM frmzc PMI. F'M25 PM10. BE] e mmlluum{m |
- [HO2. 00 concanirabions. ob'lumoduamﬁporublelnw mid cost monilenng syskems based an .
...................... L - - o d)d
Purpose:  |Air quality resasrch community, peley makers [urbdﬂ L] reg-mal mnagmmt au'mrmem ~ |k
. armrmrn-anw andhuih BpancEs]. cuh:e . - S
: .
Layer related organctations ] Tetal: 0 f
‘Fb:da. nd... | Indradual . | Position Organizabon | Online reso.. | Dats ongn | Inhe.. |.
. . . . 1 . .
. . . . . :
:| - Layercreation daie {ddfmerdygyy HH:mencss oo} - - : ..... Smhdﬂlﬂ ...............
ot | |  Locaicok | Wi
e | | cie |2 —
Layer.update date (ddfmmiyyyy HH:mmoss_ oc) i -
| | | © Local clock <2
...... [ ewe | @R

Figure 18: Dataset reference date definition

LINEAGE

Accessing to the Lineage tab, first of all we can add a general textual description of the lineage:

Fledarancs systam |E_.;I 'Emurn

111 )%

e [0 N

Special funcons ane plovided by using the right
mmhmnwhmalm‘

1 o

i -’-ﬂﬁ!ﬂ”ﬂmmml}fll}ﬂ{lﬂ{}'hﬁ hinaage dataged would go MFBI

Figure 19: Lineage general description (or statement)

Moreover, we can add by right clicking a list of ordered processes (on the top, the last one) that explains the

track processing chain of involved data until the generation of the final output dataset. We can inform about

relevant details of each process step, too.

EOTIST Standard Course
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e S | S S S L)

|ﬁ |dentification |® Presentation |® Reference systemn

|5 Extent |8 Thematicinfo | Lineage | W Distributior 4| »

Special functions are provided by using the right
mouse button over the tree elements.

<> EOTIST_Training_XML xml
G

~ Description: —1/1

Purpose:

History:

Organizations:

M. Org: O
Execution date: Single date
Date:l I I " Local clock
Date: | |  uTe

Figure 20: Lineage process step definition

Usually, the Purpose field contains an overall information about the objectives of the module or application

associated to the process. The History field gives mo
parametrization of the process, the command line of
date are relevant for the reproducibility and traceab

re particular details about the involved process, such as the
a script or module execution, etc. The History and Execution
ility of the process.

Finally, we can add involved sources (e.g. other datasets, etc). They can be defined for a certain process or for
the whole dataset (depending on from which context menu you trigger the Add Source option).

—_— i an o ==

|ﬁ |dentification |® Presentation |® Reference systemn

< info. |'Eg Lineage |!a Distributior 4 | »

|E% Extent |g"ﬂ Themati

Special functions are provided by using the right —Source
maouse button over the tree elements.
<> EOTIST_Training_XML xml
=@ Process
3 S Description:
Source

[~ Reference system:

Equivalent scale: ‘I:I

[Longitud-atitud amb Datum WGS24

Citation:

]

Figure 21

EOTIST Standard Course

: Lineage source definition
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XML FILE READING

As a simple double-check (additional to GeM+ verifications) we can read the XML with any other software, even

an internet browser:

<?xml version="1.0" encoding="UTF-8"?>
- <gmd:MD_Metadata xsi:schemalocation="http://www.isotc211.0rg/2005/gmd http://sch is.net/iso/19139/ 4/gmd/gmd.xsd
http:/ /www.isotc211.0rg/2005/gmx http://schemas.opengis.net/iso/19139/20060504/gmx/gmx.xsd" xmins:xlink="http://www.w3.org/1999/xlink"
xmins:gmx="http://www.isotc211,0rg/2005/gmx" xmlIns:gts="http:/ /www.isotc211,0rg/2005/gts" xmins:gml="http:/ /www.opengis.net/gml"
xmins:gco="http://www.isotc211.0rg/2005/gce" xmins: xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:gmd="http://www.isotc211.0rg/2005/gmd">
- <gmd:fileldentifier>
<gco:CharacterString >fc5a7ffb-7c0a-4cc0-bd8b-1e2ed8795e6d_IS_LMS_NOA_v0</gco:CharacterString>
</gmd:fileldentifier>
- <gmd:language>
<gmd:LanguageCode codeListValue="eng"
codeList="https:/ /www.isotc211.org/ 2005 /resources/Codelist/ML_gmxCodelists.xml#LanguageCode">eng</gmd:LanguageCode>
</gmd:language>
- <gmd:characterSet>
<gmd:MD_CharacterSetCode codeListValue="utf8"
codelist="https://www.isotc211.0org/2005/resources/Codelist/ML_gmxCodelist: I#MD_cl ode">UTF-8</gmd:MD_CharacterSetCode>
</gmd:characterSet>
- <gmd:hierarchylLevel>
<gmd:MD_ScopeCode codelistValue="dataset"
codeList="https:/ /www.isotc211.org/ 2005/ / Codelist/ML_gmxCodelist: I _ScopeCode">Layer</gmd:MD_ScopeCode>
</gmd:hierarchyLevel>
- <gmd:hierarchylLevelName>

Figure 22: XML in the Internet Explorer browser

Attention: It is strongly recommended to avoid any editing with non-specialized software.

BASIC GEMM FUNCTIONALITIES

SAVE XML

At any step of the process of metadata generation, we can save the XML file, accessing to the File menu.

Figure 23: Save the XML file
In case of an existing incoherence with the standardization rules, we must solve if before saving.

OPEN XML

Accessing to the file menu and browsing to the corresponding folder, we can open an existing XML file in order
to update its content.

Figure 24: Open a XML file

PRETTY VISUALIZATION

In the Metadata tab, there are some options for checking and visualization the current content of the XML file
following some predefined profiles. The Core ISO is the most recommended.
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Figure 25: CorelSO metadata fields and content visualization in pre-formatted style
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