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WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)
and
WMO HYDROLOGICAL OBSERVING SYSTEM (WHOS)

In June 2015 the President of CHy informed Cg-17 of CHy proposal to develop WHOS as
the CHy contribution to WIGOS

. Congress welcomed the effort and urged the president of CHy to continue guiding
WHOS to full implementation

. Congress urged the promotion of WHOS among NHSs and the hydrological
community

Co-sponsors




WMO Hydrological Observing System (WHOS)

Implementation:

Phase 1:

Map interface with links to those NHSs that make their real-time and historical stage and
discharge data available online. implemented in August 2015.

Phase 2:

A fully WIS/WIGOS compliant services-oriented framework linking hydrologic data
providers and users through a hydrologic information system enabling data registration,
data discovery, and data access.

Beta version for CHy-15 review and endorsement (Dec 2016)
Initial implementation for EC approval (June 2018)
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World Meteorological Organization

&%) EXECUTIVE COUNCIL
= Seventieth Session

Geneva, 20 to 29 June 2018

EC-70/Doc. 6(1)
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AGENDA ITEM 6: HYDROLOGICAL SERVICES

HYDROLOGY AND WATER MANAGEMENT

DRAFT RESOLUTIONS

Draft Resolution 6(1)/1 (EC-70)

GUIDANCE ON ONGOING HYDROLOGY AND WATER RESOURCES INITIATIVES

THE EXECUTIVE COUNCIL,

Recalling:
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EC-70/Doc. 6(1), APPROVED, p. 4
Draft Resolution 6(1)/2 (EC-70)

IMPLEMENTATION PLAN OF WHOS PHASE II

Moting:

(1) That World Hydrological Observing System {WHOS) Phase II, as decided by CHy-15 and
endorsed by EC-69, aims at providing a fully WIS compliant services-oriented framework
linking hydrologic data providers and users through a hydrologic information system
enabling data registration, discovery and access,

{2) That WHOS, its operations and procedures for those centres contributing to it, are
described in the Manual on WIGOS {WMO-No. 1160),

{3) That the hydrological data from WHOS need to be available to the broader WMO and
partner community,

{4) That the initial WHOS implementation plan was developed by the Advisory Working
Group of the Commission of Hydrology, as requested by CHy-15,

{5) That the report on the evolving role of the global hydrological data centres requested by
Cg-17 will take into consideration WHOS requirements and governing principles,

{6) The additional benefit that the future development of WHOS can derive from the World
Water Data Initiative, now under the aegis of WMO (see Draft Decision EC-70/6(2)/1),

Endorses the initial implementation plan of WHOS, the table of content of which is included in
the Annex to this draft Resolution, including its governance and architecture compliant to the
WIGOS, WIS and GDPFS programmes;

Decides that the procedures and governance for data provision from national and data
collection centres, as described for NCs and DCPCs in the Manual on WIS (WMO-No. 1060) are
applicable and sufficient for authorising WHOS centre(s) to make their data available through

WMO OMM




EC-70 DOCUMENT on THE INITIAL IMPLEMENTATION

WMO HYDROLOGICAL OBSERVING SYSTEM

(WHQS)

Phase 11 - Initial Implementation Plan

May 2018

\:;»? WMO OMM http://www.wmo.int/pages/prog/hwrp/chy/whos/documents/WHQOS_P
‘ hase-Il_Initial_Implementation_Plan.pdf




System of Systems: Supply-chain model
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Ecosystem: Supply-chain model
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Interoperability and Information Flow




AN OPERATIONAL PROTOTYPE




WH&S
WMO Hydrological Observing System

processing of streams of hydrological data into knowledge




demonstration and testing in preparation for a review of the WHOS concept at the 15th Session of the Commission for Hydrology (CHy-
15) in December 2016. A full WHOS implementation is subject to approval by CHy-15.
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This web portal features some advanced operations supported by the designed cyberinfrastructure.

WA clisclaimer

@national Hydrological Service, website only
@National Hydrological Service, website and data

Access to the data comprising WHOS can be obtained via map-based links on the following map. Red dots appear in countries where the- -
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Filter by category ¥

WH&S
WMO Hydrological Observing System

data discovery and access

10 per page ¥ Title A-Z ¥ Q Hycos Q

|| Discharge [ | Lewvel [ | Precipitation | | Temperature E E Page 1 of 1

ARCTIC
ARCTIC Hydrologic Information System Central Web Service Registry
The Arctic-HY COS program is being promated through the World Hydrological Cycle Observing Systern (WHYCOS), The main goal of the

Arctic-HYCOS prograrm is to improve monitoring, data accuracy, availabili ..

Discharge Precipitation Level termperature

NIGER
MIGER Hydrologic Information System Central Web Service Registry

The Miger river basin hydrological obsening system, designated Miger-HYCOS, is a federated netwark composed by 9 States (Benin,

Burkina Faso, Cameroon, Cote dlvaire, Guinea, Mali, Miger, Migeria and ..

Discharge Precipitation Level ternperature

SADC

SADC Hydrologic Infarmation System Central Web Service Registry

The SADC-HYCOS program is a regional component of the World Hydralogical Cycle Obsering System (WHYCOE). The main goal of the
SADC-HYCOS program is to ensure that participating countries, individuall ..

Discharge Precipitation Level termperature




WH&S =]
WMO Hydrological Observing System

ITA Lazio

The ultimate goal of data collection in hydrology, be it precipitation measurements,
water-lesel recordings, discharge time series, groundwater monitoring and water quality
sampling, is to provide a set of sufficient werified quality data that can be used in water
resources management decision-making. Such needs span all aspects of water
FESOUrCES management, in a wide rande of operational applications, as well a3 in
research. Decisions may be made directly from raw data measurements, based on
derived statistics, ar from the results of many stages of modelling beyond the raw data
stage. Regardless of any added walue though, it is the collected data that form the basis
for these decisions. Data sets are of great intrinsic value a3 they are collected through a
huge commitrment of human and financial resources and often during = long period of
time. Further, they have additional value when they are made availablle in a usable form
far the many users to respond to their specific needs. The portal provides access to the
awvailable hydrological observations. In particular, the portal provides additional
operational capability, for in situ water obsersations, as an international registry of
frecrological data services catalogued using the standards and procedures of the Open
Geospatial Consortium and the Waorld Meteorological Organization.

Brokered services: 1

Brokered sites: 114

Brokered variables: 4

Geographic extent [ 11.5989 428942 134633, 41.3422 ]
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WH&S =
WMO Hydrological Observing System

Published interfaces

The following catalog interfaces are available:

CUAHSI API interface

Endpoint. fifpdanaa-er geodab. ewgi-cat-arpalsenvices/hiscentralivae? 1 3007 4 5be4 894 bdd 3beStodac 2 4fe
Target namespace: AfpAhiscentral clahslorgr 207002057

Capabilities document

REST interface
Endpaint. fifpAanpa-er geodab ewgi-cat-arpa’senvices/apl-resttvae T 1 38074 5hed B4 hdD3hebtedas 24fe/dataset sireport
Capabilities document

OAIPMH interface

Endpoint. fifpdanaa-er geodab. ewgi-cat-arpalsernvices/oalpmivvae? 7 3007 4 5bo4 804 bef0 3be BEcdas 24 fe
Target namespace: Affpdoal_pmib.sdifioraresearch el

Capabilities document

OAIPMH 1SO 2007 interface

Endpoint. kifpedampa-er geodab ewgi-cat-arpa’senices/oalpmhis 2007 vae 7 3807 4 5had BO4 b0 3be 8o dan 2 4fe
Target namespace: AffpAoal pmi.sdifioraresearch.ew’

Capabilities document

Test Portal interface
Endpoint. fffocdanna-er geodab ewgi-cat-arpa’search?viewld=vae ! 1 307 4 5be4 804 b0d3heStodaez 4fe
Capahilities document

OPENSEARCH interface
Endpoint. fifpdanaa-er geodab, ewigi-cat-arpalservicesiopensearchvas? 7 30074 5bod 804 bef0 3be Bocdas 24fe -

WMO OMM




WMO Hydrological Observing System

WMO Hydrelogical Ontology

The WMO Hydralogical Ontalogy is a formal
naming and definition of the ftypes,
properties, and interrelationships of entities
that really or fundamentally exist in the
domain of hydrology;, in paricular, it
compartmentalizes the variables needed in
hydrology and establishes the relationships
between them.

i More about this visualisation
Legend:
® A concept
\ Arelationship between two concepts

ﬂ Colour represents a grouping of
concepts according to their properies

Ontology client

o sean

Search:

Search by name b
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Import data from a WaterML2 webserver

WaterML2 Server import

Here is an example import module configuration file that imports data from a WaterMI2 webserver:

<?xml version="1.8" encoding="UTF-8"2x

<timeSeriesImportRun smlns="http:/ /wew.wldelft.nl/fews"

¥mlns:xsi="htip RER f2881/¥HLSchema-1nstance™
¥si:schemaLocation="http:/, wldelft.nl/fews http://fews.wldelft.nl/schemas/versionl.e/timeseriesImportRun,xsd™>
<!-- This is an example import configuration file for importing WaterML data from a WaterMl server -

<imports
<generals
«!-- Class name of WaterML server parser --»
cparserClassiames»nl.wldelft.waterml.timeseriesparsers.WaterMlserverParsers/parserilassiames

<!-- path to directery containing libraries --»
<binDir>%BRECION _HOMER Modules/waterml-bin</binDir:

<!l-- pirectory from which SV files are to be Imported --»
<serverUrls>http: //nwisvaws82.er.usgs.gov/ogo-swisfwml2/uv/sosq/ serverlrls
<idMapIlds>IdImportwaterML2_usgs</idMapId»
<importTimeZones
<timeZoneCffset»-g6:188</timeZoneCffset>

<fimportTimeZones

</generals»

<timeseriessets
<moduleInstanceld>ImportWatertl?_usgs</moduleInstancelds
<valueTyperscalars/valueTypes
<parameterlds>MyPars/parameterids
<locationSetId»MyLocset</locationsetids
<timeSeriesTypesrexternal historical</timeSeriesTypes
<timeStep unit="nonequidistant™/>
<readwriteModesadd originals</readwritemodes
«synchlevel»l</synchlevels

<ftimeSeriessets

</ import>
</timeSeriesImportRuns>



Import WaterML2 data from a directory

WaterML2 file import

Here is an example import module configuration file that imports data from a directory

<?xml version="1.8" encoding="UTF-8"2?x
<timeSeriesImportRun smlns="http:/ /wew.wldelft.nl/femws"
xmlnsixsi="http:/ /wew.w3.0rg/2881/XMLSchema-instance™
xsiischemaLocation="http:/ wew.wldelft.nl/fews http://fews.wldelft.nl/schemas/versionl.a/timeSeriesImporthun. xsd™>
<l-- This is an sxample import configuration file for importing waterML data from a wWaterMl server -3
<imports
<generals
«!-- Class name of WaterML server parser --»
cparserClassiamexnl.wldelft.waterml.timeseriesparsers.WaterMlTimeseriesParsers/parserilassiames

<!-- path to directory containing libraries --»
<binDir>X3RECION_HOMERE Modules/waterml-bin</binDirs

<!-- pirectory from which CSV files are to be Imported --»

<folder»>SIMPORT_FOLDER_WATERMLE</folder:s
<idMapIld>IdImportwatertL2_usgs</idMapId»
<importTimeZones

<timeZoneCffset>-26:88«/timeZonelffset>

</ importTimeZones

</generals

<timeSeriessets
<moduleInstanceld»ImportwWatertl?_usgs</moduleInstancelds
<valueTyperscalar</valueTypes
<parameterlds>MyPar</parameterids
<locationSetId»MyLocSet</locationSetId»
<timeSeriesTyperexternal historicals/timeSeriesTypes
<timeStep unit="nonegquidistant™/>
<readwriteMode»add originals</readwritemods»
<synchLevels»1</synchLevels

</timeseriessets

</ imports
<ftimeSeriesImportRuns>

%@W VwWMuU UMM



WaterML2.0 standards

Part1 - Part 2 — Part 3 — Part 4 — Part 5 —
Timeseries Ratings, Surface Groundwater Water quality
Gaugings and water (best
Sections features practice)

WMO OMM




ADOPTIONS by OGC and WMO

e OGC adopted WaterML2 Partl — Timeseries in
February 2014, WaterML2 Part2 - Ratings,
Gaugings and Sections in February 2016, the
conceptual model WaterML2 Part3 - Surface
Hydrology Features in January 2018, WaterML2
Part 4 - GroundWaterML2 in March 2017

e WMO Executive Council 69th session meeting in
May 2017 formally adopted WaterML2 Part 1 & 2

standards (p.133-134)

decides “To amend the Manual on Codes, Volume 1.3 to introduce WaterML2 Parts 1
and 2 as data representations that are suitable for the exchange of hydrological
information, as specified in Annex 1 of the Annex to Recommendation 12 (CBS-16)”
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v 4g;ml:gEUnitDe::riptiqn*
v<gsmle:GeologicUnitDescription>

<gsmle:bodyMorphology xlink:href="http://resource.geosciml.org/classifier/cgi/geologicunitmorphology flayer

</gsmle:GeologicUnitDescription>
</gsml:gbUnitDescription>
¢!-- add more compositions --3»

¢guml2:guwUnitMedia xlink:hrefs"http://gw-info.net/media/granular”™ xlink:title="granular”/>

<geml2:gulUnitWaterBudget xsi:inil="true"/>
v <gaml 2 : gwlnitRecharge>
viguml2f:Gh_Recharge gml:id="gin.richelieu.recharge.1™>
v ¢gml:location>
<gml:LocationString>Regional precipitation</gml:Locatico
</gml:location>
<gwml2f:gwFlowPersistence nilReason="missing"/>
<guml2f: pwFlowProcess xlink:href="urn:Precipitation™ xlir
¥ <guml2f: gwFlowT ime >
v<gml:TimePeriod gml:id="gin.richelieu.recharge.l.ft">
<gml:beginPosition>2012-84-081</gml: beginPosition?
<gml:endPosition>2013-83-31</gml:endPositions
£/gml:TimePeriod:
</gwml2f : gwFlowTime>
<gwml2f:gwFlowVelocity xsi:nil="true" nilReason="unknown"
v guml2f: gwFlowVolumeRates

GW_RBasin

GW_ManagementArea
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WaterML2 Part4

OGC Standard today -> WMO Standard soon



Implementation
Technical scenario: GWML2 data used in QGIS
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Screenshot QGIS GMLAS toolbox interaction with French Groundwater
:*ffé'?a WMO OML Information Network: linking stations to aquifers description flows




Implementation
Technical scenario: GWML2 data used in QGIS
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COMMISSION FOR BASIC

SYSTEMS - World Meteorological Organization

ing together in weather, climate snd water

Inter-Program Expert Team on Data IPET-DD-1
Representation Development (IPET-DD) Agenda Item [xx]
Zagreb, Croatia 18-20 February 2019 6.2.2010

Submitted by: Silvano Pecora vice-President CHy

Proposal for WMLGW - WATERMLZ GROUNDWATER

Background
A significant portion of the globsl water supply can be sttributad to groundwster resources. Effective
manzgemeant of such resources requires the collection, manzgement and delivery of relsted dsts, but

=5

thess are impaded by issuss relsted to data sveilsbility, distribution, fregmentstion, and heterogensity:

collected datz are not zll readily available and sccessible, available datz is distributed across many

gzncies in differant s=ctors, often themsaticslly fregmented, =nd similar types of datz are diversaly
structured by the various data providers. This situstion holds both within and between political entities,
such == countries or states, impsairing groundwsater manzsgement across 2l jurisdictions. The Hydrology
Domain Warking Group, a2 loint Waorking Group of the WMO and the OGC, promoted the development
of GroundWaterML2, 2 commaon groundwater data standard, which is the Part 4 of WaterML2, whaose
primary gozl is to capture the semantics, schems, and encoding syntax of key groundwater dats, to
gnable informsation systems to interoperste with such data. After its sdoption 2s an OGC standard and
having tested it successfully into WHOS [WMO Hydrological Observing System) for sharing groundwster
information in WIGOS, facilitating groundwster dsta discovery and sccess through WIS, the schems
WHMLGW-XML will complete the standard WaterML2, already adopted in the Manual on Codes Val. 1.3,

for the exchange of hydrogeological information groundwater 25 well.

Proposal
The chengs to the hanual on Cedes Vel 13 m attzchment is propesed. The tzam iz requestad to
srzming the proposal =nd the decument refersmesd with the zim to propess the changs with the
sppropriate procedurs.
References

[1] https: www opengeespatizl org stand erds gwml 2

[2] https: lmkspringsr. com zrticle 101007 510040-018-1747-8

[3] https 2 lmk springst. com articla 10,1136 %:2F s40965-013-003 3-3



WIGOS Metadata Standard (\WMDS)

- Specifies metadata elements to be recorded and exchanged for all stations/platforms under WIGOS
- Appliesto all WIGOS component observing systems: GOS, GAW, WHOS, GCW
- Practical implementation via the OSCAR/Surface database (metadata repository)

WIGOS METADATA PRINCIPLES: f

| Enable adequate use of observations

WMDS CATEGORIES:

| Timestamp on every piece of metadata |
1- Observed variable

| For all internationally exchanged observations | 2P i "
- Purpose of observation

I 3- Station/Platform

| For all types of observations | 4- Environment

| Applicable to all disciplines

|
|
|
| Metadata updates in a timelyiuseful mamer |
|
|
|

| Acceptable to and applicable by all Members I G- Sampling

Forwal oking but also respect legacy I

| 7- Data processing and reporting

| 8- Data quality

WIGOS Metadata
Standard

| 9- Ownership and data policy

|
|
|
|
I 5- Instruments and methods of observation I
|
|
|
|
|

| 10- Contact

- Approved at Cg-17 June
2015

SMN Aigle

Three levels of metadata reporting
Mandatory - Required for all WIGOS
observing systems/platforms
Conditional - Required if applicable

(e g. instrument calibration makes

little sense for a human observer)
Optional — Desirable/useful, but
non-compulsory

The Observing Systems Capabilities Analysis and Review
tool (OSCAR) database is the key source of information
for WIGOS metadata - other global compilations of specific
components of WIGOS are held in several databases, e.g.
GAWSIS, JCOMMOPS.

Source:
ttps://www.wmo.int/pages/prog/www/wigos/documents/
g-17/WIGOS Metadata.pdf

WIGOS Identifiers
- Used to link observations, stations/platforms and

other items to their associated WIGOS metadata;
- For any station/platform known to Members, regardiess of
the commitment for data quality or sustained operation;

- For managing and planning the networks
Metadata Elements that Remaining
elements that will require elements
are less additional data
challenging to | and/or changes
implement to procedures

WMO OMM



https://www.wmo.int/pages/prog/www/wigos/documents/Cg-17/WIGOS_Metadata.pdf
https://www.wmo.int/pages/prog/www/wigos/documents/Cg-17/WIGOS_Metadata.pdf

WHOS INTERFACES

Gl-conf web tool

OAI-PMH interface endpoint |~
can be used to harvest
WHOS content as:
e Dublin core ﬁ
e |SO 19139

e 2006 schema =

IS0
e 2007 schema &=
e Wigos Metadata Standard

‘fll\‘!',_ ,
b 574

ssssssss

= J

ARAL Karakhstan

= Source type: HYDRO version 1.1

» Scheduled harvesting not set

= Last comphete harvest: 2017-09-13TOXS1:382
* Harvested resources: 28

§m

@ Harvest this source
(7]

Harvesting staius
& Remove

ARAL Kyrayz
= Source type: HYDRO version 1.1
.

ARAL Tajikistan

» Sowce type: HYDRO version 1.1

# Scheduled harvesting not seq

= Las! complese harvest: 2017-09-13T09 51162
* Harvested resources: 10

% Sennge
gmmm
Lem!

ARAL Turkmenistan
= Source type: HYDRO version 1.1
& @rhadilad hanac

tirn it car

http://arpa-er.geodab.eu/gi-cat-arpa/services/oaipmh

) WMO OMM




jOAI Harvester — the result

A folder
containing
about 80.000

E.

<?xml version="1.0" encoding="UTF-8"?:=
<ns9:WIGOSMetadataRecord xmins:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmins:ns9="http:/ /def.wmo.int/wmdr/2016" xmins:ns8="http:/ /www.isotc211.0rg/2005/gts"
xmlns:ns7="http:/ /www.opengis.net/om/2.0" xmins:ns6="http:/ /www.isotc211.0org/2005/gmd"
xmins:ns5="http:/ /www.isotc211.org/2005/gco" xmins:ns4="http:/ /def.wmo.int/metce/2013"
xmlins:ns3="http:/ /def.wmo.int/opm/2013" xmins:ns2="http:/ /www.w3.0rg/1999 /xlink"
xmlns:ns11="http://www.opengis.net/samplingSpatial /2.0" xmlns:ns10="http://www.opengis.net/sampling/2.0"
xmins:nsi="http:/ fwww.opengis.net/gml/3.2" nsl:id="hsl-lig:Tmin@hsl-lig:ROCNE@1377724686">
=nsl:description ns2:type="simple">Liguria</nsl:description=
=nsl:identifier codeSpace="itaLig"=hsl-lig:Tmin@hsl-lig:ROCNE@1377724686</ns1:identifier=
=nsl:name>Acquisitions at Rocchetta Nervina - Temperature</nsl:name:
=nsl:boundedBy xsi:nil="true"/:>
- =ns9:facilityDefinition>
- «<ns9:0bservingFacility =
<nsl:description ns2:type="simple">Rocchetta Nervina</nsl:description=
<nsl:identifier codeSpace="hsl-lig">=hsl-lig:ROCNE@1377724686</ns1:identifier=

f— <nsl:name>Rocchetta Nervina</nsl:name>
—l <nsl:boundedBy xsi:nil="true"/>

- <ns9:geospatialLocation>

- <ns9:validTimePeriod ns2:type="simple":>

g‘ - <ns9:TimestampedLocation=
records —

encoded
according to
Wigos
; metadata
" standard

- =nsl:TimePeriod:>
=nsl:beginPosition>=1997-12-31T23:00:00Z < /ns1:beginPosition:
=nsl:endPosition=1999-12-30T23:00:00Z </ns1:endPosition:
</nsl:TimePeriod=
</ns9:validTimePeriod =
- «<ns9:location ns2:type="simple":=
<nsl:Point srsName="EPSG:4326"/>
</ns9:location=
=/ns9:TimestampedLocation=
</ns9:geospatialLocation=
- =ns9:responsibleParty =
- =ns6:CI_ResponsibleParty =
<ns6:role/=
=/ns6:CI_ResponsibleParty =
</ns9:responsibleParty >
<=/ns9:0bservingFacility =
=/ns9:facilityDefinition >
- =ns9:observationDefinition ns2:type="simple">
- <ns7:0M_Observation=
<nsl:identifier codeSpace="itaLig"=>hsl-lig:Tmin@hsl-lig:ROCNE@1377724686 </ns1:identifier>
<nsl:boundedBy xsi:nil="true"/>
- <ns7:metadata ns2:type="simple">
- «<ns6:MD_Metadataz
- «ns6:fileldentifier>
<ns5:CharacterString>hsl-lig:Tmin@hsl-lig:ROCNE@1377724686 </ns5:CharacterString =
«</ns6:fileldentifier=
- <ns6:language:>
<ns5:CharacterString>eng</ns5:CharacterString:=
</ns6:language>
- «ns6:characterSet>
<ns6:MD_CharacterSetCode codeSpace="ISOTC211/19115" codelistValue="MD_CharacterSetCode_utfg"
codeList="http://www.isotc211.0rg/2005/resources/fCodelist/gmxCodelists.xmI#MD_CharacterSetCode" Vv
</ns6:characterSet>




WHOS RA VI System Overview

Data Node

Data Node




Brokering a Data Node

The choice of which service

or APl to use is up to the
Data Node

WHOS RA VI

- ;<-...IIIIIIIIIII‘-‘

Data Node

The Data Node is
reachable on the Web

If needed,
one or more
cycles of
tuning/tests
can take place

Data It is possible to discover
Discoverability data

Data It is possible to download
Accessibility discovered data

Data Node becomes
Publishes data Interoperability Tests part of the System of

Systems




Connecting an Application

The System must support
required services/APls
utilized by the different
Applications

Publishes a set of web
services/APls

Applications will interact
with the System as if it
were a single server

Y Application
Pt e sent o

Can use any service/API Accesses the entire
to connect to the content of the System
System and displays it to user

App Icons made by Maxim Basinski from www.flaticon.com is licensed by CC 3.0 BY



WHOS INITIAL IMPLEMENTATION IN RA VI

1. Sava river basin (lead by Mirza Sarac)

2. Danube river basin (lead by Jan Danhelka)

3. Rhine river basin (lead by Eric Sprokkereef)
4. Aral Sea basin (lead by Artem Shevchenko)

5. Arctic-Hycos

e
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WMO Arctic-HYCOS

Arctic Hydrological Cycle Observation System

7
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SAINT JOHN RIVER AT GRAND FALLS

[—— Discharge |
000 ——

800 |
700 r__a i
600 }
500 + ]
400 / :

300 § f/l./
200 __ = _
100 W ;

0 i t t } } :
31-ott 00-00 2-nov

Discharge [unknown]

00:00 4-nov 00:00 5-nov 00:00

Time

I http://hiscentral.ddns.net/graph/handler2.ashx?height=375&width=645&serviceUrl=http%3A%2F%2Farpa-er-axe.geodab.eu%2Fgi-axe-
arpa%2Fservices%2Fhis&siteCode=EC%3A01AF002%40794943551&variableCode=Discharge&startDate=2018-10-31&endDate=2018-11-07




Thus 3L file does not appear to have any style information associated with it. The document tree is shown below.

v<umlz i Measurement Timeseries xmlns:wmlZ="http://www.opengis.net/wvaterml/2.0" xmlns:sams="http://vvw.opengis.net/sawplingSpatial/z.0"
xmlns:sf="http://www.opengis.net/sampling/2.0" xmlns:oml="http://www.openyis.net/ gml/3.2" xmlns:om="http://wuw.openyis.net/om/ 2.0
wmlns:xlink="http://www.w3.org/ 1999/ x1link"™ ogmwl:id="mcId">
vaumlirdefaultPointMetadatas
v<uwmle :Default TVPHeasurementHetadatar

<wmlZiqualifier xlink:href="" xlink:title=""/>
<wmll iuorm code=""/>
<wmlZ:interpolationType xlink:href="" xlink:title=""/>

</wmnlZ:Defaul tTVFMeasurementMetadatas
<fwmnli:defaultPointMetadatas
v<wmlZ tpoint>
v<umli: Measurement TVE>
<wnlZ i timerZ2018-10-31T00:00:00Z</ wmnlZ : times
<wmlZ swvaluex175.0</ mull svalues
</ wnlz : Heasurement TWE>
</ wmlZ:points>
v<umlZ rpoints
v<umnle i Measurement TVE >
<wnlZ itimerZ2018-10-31T00:05:00Z</ mnlZ : times
<wmlZ tvaluex175.0</ mol2 rvalues
</umli: Measurement TVE:
</wmnlZ:point>
v<umli points
v<umnle i Measurement TVE >
<l rtime>2018-10-31TO0:10: 002/ malZ  times
<wmlZ swvaluex176.0</ mull svalues
</umli: Measurement TVE:
<fmuli:ipoints
v<wmlZ tpoint>
v<umnlZ i Measurement TV
<wnlZ itimerZ2018-10-31T00:15:00Z</ mnlZ : times
<wmlZ swvaluex175.0</ mull svalues
</wmnlZ: Measurement TVE>
</ wmlZ:points>
v<wmlZ tpoint>
vumnls Measurement TVE:
<wnlZ itimerZ2018-10-31T00:20:00Z</ wmnlZ : times
<wmlZ rvalue>176.0</ ml2 rvalues>
</umli: Measurement TVE:
</ wmlZ:points>
v<umls tpoint
v<umnle i Measurement TVE >
<wmlZitime>2016-10-31TO00:25: 002</ wmls : cimes
“wmmlZ rvaluex176.0</ mmls rvalues
</umli: Measurement TVE:
<fmulZipoints

I v<wmlZ tpoint>

http://arpa-er-axe.geodab.eu/gi-axe-arpa/services/http-get?request=execute&service=WPS&identifier=gi-axe-
transform&Datalnputs=descriptor=;outputFormat=WML_2_0;outputTemporalBegin=2018-10-31T00%3A00%3A00Z;outputTemporalEnd=2018-
11-07T00%3A00%3A00Z&RawDataOutput=resource&protocol=HYDRO&linkage=http%3A%2F%2Farpa-er-axe.geodab.eu%2Fgi-axe-
arpa%2Fservices%2Fhis&name=Discharge%40EC%3A01AF002%40794943551

Y WMO OMM
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: Jupyter WMO-Arctic-HYCOS_8.0 Last Checkpoint: 8 minutifa (autosaved) P Logout

File Edit View Insert GCell Kernel Widgets Help Trusted | Python 3 O

B+ @ B 4 % MHBun B C W Code v e
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Stakeholders — They Make the Decisions

aM&ggFa sts

Files

?@ Streamflow
Forecast

Custom  services

Python
I Scripts
|CIM@ DRIV,
FFRELi SOV,
Pakidviakesercy B8
J WMO OMM Corpsivecatycal 5
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WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

Thank you
Merci

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale
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