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GAIA-CLIM WP1 “Geographical

capabilities mapping”

The goal of this GAIA-CLIM WP is to identify the geographical capabilities and gaps in the existing
surface-based and sub-orbital observing systems at the European and at the global scale for
the characterization of EO measurement performance.

Specific goals in the DoA are:

e To document and define system properties for each layer in a ‘system of systems’ approach to
enable rigorous EO data characterization.

e To provide a geographical identification, at European and at the global scale, of current
surface-based, balloon-based and airborne observing capabilities on an ECV by ECV basis for
parameters which can be obtained using space-based observations from past, present and
planned satellite missions.

e Preparation for the creation of a “Virtual Observatory” of ground based and satellite data by
establishing common formats for metadata.

* Provision of a 3D tool for the online visualization of the current surface-based observing
capability to facilitate the selection of the best available ensemble of station records for the
satellite CAL/VAL, with respect to several parameters (e.g. time, space and vertical coverage).

 To provide a rigorous scientific assessment of geographical gaps in the system of systems of
surface-based and sub-orbital observing capabilities by both: designing and implementing
advanced geo-statistical approaches; and using existing global chemistry models.

This project has received funding from the

* European Union’s Horizon 2020 research and
* innovation programme under grant agreement
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Metadata formats

e 3 metadata "standards” have been considered
for GAIA-CLIM measurement metadata:

- WIGOS
- CERIF (suggeste by ENVRIPLUS H2020 project)
- ESA-CCI (CF1.6 metadata convention)

WWW gaia—clim eu novation programme under grant agreement
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1/ observed variable V2/ purpose of observation| 3/ station/platform
Specifies the basic characteristics of the observed variable and resulting data sets. ltincludes an element | | Specifies the main Specifies the environmental monitoring facility, including fixed slation,
describing spatial representativeness of the observations as well as the biogeophysical compartment . application area(s) of moving equipment or remole sensing platform at which observation is made|
the observation and the l
+ observed variable - measurand [1] ** observing program(s) and || + region of origin of data [0..1] (a)"*
+ measurement unit [0..1] ** (r daftory forr d variables) networks an observation + Iarri_tory of origin of data [0..1] (a)**
+ temporal extend [1] is affiliated to. + station/platform name [1]
+ spatial extent [1] + station/platform type [1] **
+ representativeness of observation [0..1] ** + application area (1) ** + station/platiorm model [1]
r\ + progr + station/platform unique identifier [1]
710/ contact affiliation [1] =~ + geospatial location [1]°*
” r \ +data ication method [0..1]""

Specifies where information about an observation or data set can be obtained /i __| + station status [1]**
+ contact (nominated focal point) [1] _.»*" |ta) mandatory for fixed land-based stations

9/ ownership and data policy Vs, ' . ¢ /4/ environment

WIGOS Metadata Standard v0.2
Specifies who is responsible for the observation and owns it Describes the geographical environment within which the observation is made.
+ 11/ observed variable It also provides an unstructured element for additional meta-information that
+ supervising organization [1] - + /2/ purpose of observation is considered relevant for adequale use of the observation and thaltis
+ data policy /use constraints [1]** |~ TTTTeees + 73/ station/platform not captured anywhere else in the standard
+ /4/ environment -
o/ data quality + /5/instruments and methods of observation + surtace cover [0..1] * (a)
2 .+ /6/ samplin + surface cover classification scheme [0..1] ** (a)
Specifies the data quality and traceability of the observation T 1 dampplo?:essing and reporting +10pography or bathymetry [0..1] ** (a; ]
) = + /8/ data quality + events at station/platform [0..1] **

: :?:;"La:::;em;s;:’mm:‘:'ﬂguﬂw 0.11 (a) + /9/ ownership and data policy + site information [0..1)

+ quality flag [1] ** + 710/ contact
+ quality flagging system [1] ** . . :

a) for hydrology or satellite observation a nilReason is allowed

+ traceability [1] ** (a) \L 75/ instr and methods of observation
n r red vari | Specifies the method of observation and describes characteristics of the instrument(s) used to make
77/ data processing and reporting L/ the observation. if multiple instruments are used to generate it, then this category should be repeated.

Specifies how raw data are transferred into the observed variable and reported /sy + source of observation [1] ** B

Specifies how sampling and * ftueasulerrhenvnl_:lser\fmg method [1]
+ data processing methods and algorithms [0..1] Jor analysis are used 1o + fnslrumem spemﬁgahons 1 .
+ processing/analysis centre [0..1] derive the reporied + instrument operating status [0..1]
+ lemporal reporting period [1] ** obssivaion or how s + vertical alstanoerol sensor [0..1] (a) (b)
+ spatial reporting interval [0..1] (a) specimen was collected + _conﬁguranon of instrumentation [0..1] (a) (c)
+ software/processor and version [0..1] g + instrument control scheldi.(l;e []0..1]{3)
+ level of data [0.1]"* " + instrument control result [0..1] ** (a)
+ data format [1] b zzx:ﬁg:ﬂc‘;m"{;ﬂl{’“" +instrument model and serial number [0.1] (a)
+ version of data format [1] + sampling strategy [0..1] ** + instrument maintenance schedule [0..1] (a)
+ aggregation period [1] =* + sampling time period [1] ** + maintenance party [0..1] .
+reference time [1] ** + spatial sampling resolutior] | + 9€0SPatial location (0..11°* (a) (d)
+ reference datum [0..1] (b) ] +maintenance activity [0..1]
+ numerical resolution [0..1] + temporal sampling interval + status of obs_ervanon [0..1] "
+ latency (of reporting) [1] m + exposure of instruments [0..1] ** (a)

+ Diurnal base time [1] E : e = s
(a) mandatory for remote sensing and mobile stations; (b) mandatory for + schedule of observation [1 a) mgndatory for ms!rurpental opseruauons. (b) mgndatory itin pronm-y of rel surlace |.mpac13 on 0bs

Istations/platiorms that report a derived quanility that depends on a local datum lervation; (c) mandatory if prescribed by best practice; (d) mandatory if differentfrom station/platiorm
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1

WIGOS metadata format

X \\éj

Vg %V
L¥r WIGOS

WMO

GAIA-CLIM has implemented a scheme XSD Wigos-like covering all sections
provided (yesterday we got the first draft of the XML-schema file from D. Lowe,
BoM needs some time to revise it)

advantages

Compliant standard made by WMO
Very precise scheme and quite homogeneous rules to fill in the metadata file
reducing the “degrees of freedom” in the metadata collection.

disadvantages

www.gaia-clim.eu GRUAN ICM-8, Boulder, CO

List of variable and networks not omnicomprehensive.

Many relevant fields left as “free string variables”, like uncertainty, spatial
extent, ......

The sub-domain and the measured variable within the WIGOS format have not
the same definition as in GAIA-CLIM (and GRUAN too) and not all the ECVs
considered within the project are in the WIGOS list.

Format too much driven by surface meteorological data, e.g. not often
applicable to other techniques. This project has received funding from the

European Union’s Horizon 2020 research and
innovation programme under grant agreement
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ESA-CCI format

e NetCDF format, well-known, easy to read with many tool and
compilers

e Closer to what tipically done by the ground based measurements
community

e Compliant to CF1.6 convention, in line also with the modellers’
standards.

e Large flexibility in the number of variable defined.
Drawback:

* Free structure: not precise rules (minimum number of variables, what
is mandatory, what is optional, ...), left in the hand of the data
providers.

WIGOS and ESA-CCI format have been intercompared: very difficult to
reconcile the two formats, they are pretty different and their merging
looks challenging (from a formal point of view any reconciling looks
impossible!)
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1ISO19115 discovery metadata

- ISO 19115 "Geographic Information — Metadata” is the current "best practice" standard
for geospatial metadata

- very flexible format, allows to customize the metadata profile without losing of generality.
..... examples:

- Satellite: NASA Earth Science Division (ESD) Base Metadata Requirements make use of an
ISO 19115 metadata profile for NASA Earth science data.

- INSPIRE (Infrastructure for Spatial Information in the European Community) metadata

profile is built upon EN ISO 19115. E 1SO19115:2003
- The WMO Core is a profile of ISO19115.
- ESA-CCl recommends 1ISO19115

- GEOSS make use of 1ISO19115

|
)
|
|
|
|
i
Figure: schematic of the relationship of !
WIS and WIGOS metadata and the scope E
of the ISO19115 standard. :
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Interaction with WIGOS

- Very difficult at the beginning now more intensive

- For GAIA-CLIM, we have now access to the XMS WIGOS files and
we are establishing a dialogue with WIGOS team to provide our
feedbacks on the use of WIGOS metadata format

- Next week (May 4th), GAIA-CLIM metadata meeting will provide
recommendation on the format to be adopted within the project
for its Virtual Observatory

- WIGOS IPET-MDRD working meeting in Geneva in 2 weeks. One
topic to be discussed is the review of the WIGOS
implementation/mapping using OGC O&M prepared by BoM

- EUMETSAT is also going to experiment with the WIGOS standard
and O&M mapping in the following weeks and generate some
WIGOS samples for observations and compare their content with
the metadata we have at the product level.
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Summary

e GAIA-CLIM assessment and comparison of the metadata
format will conclude by next September.

e The most likely solution for GAIA-CLIM iwill be to ingest all
the different metadata formats in order to create a “unified
list” of information that should allow the users to retrieve
the measurements metadata in the desired format (e.g.
WIGOS or CF1.6).

e The dialogue with WIGOS will continue to provide them
with useful feedbacks in support of the WIGOS-OSCAR
implementation over the next two years of project.
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