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VALUABLE INFORMATION FROM WATER DATA




Statistics of disasters associated with weather-, water- and climate-
related hazards for the period 1970 to 2009
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Statistics of disasters associated with weather-, water- and climate-
related hazards for the period 1970 to 2009
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Schematic representation of the WMO Strategic Plan
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CONGRESS

The supreme body, on which all Members
are represented; mests every four years
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(Europe) the six presidents of the
regional associations,
who are ex officio
mermbers; meets annually

Joint WMO/10C Technical
Commission for Oceanography
and Marine Meteorology (JCOMM)

Working groups and rapporeurs Commission for Climatology (CCIy

of regional associations

Advisory working groups, working groups
and rapporteurs of technical commissions

Regional hydrological advisers

Working groups,
committees and panels
of experts of the

Executive Council

Other bodies which are affiliated with WMO,
e.g. JSC for WCRP, IPCC, JSTC for GCOS

SECRETARY-GENERAL
SECRETARIAT
N L' The Secretariat, headed by the
/{\V Secretary-General, provides support to the
WMO Commission for Hydrology above constituent bodies and groups Weather - Climate - Water



(USA)

Vice-President

(China)

CHy Structure

Theme areas

' Leaders:

Leader: Leader: Leaders: Leader:
(Brazil)
(Canada) {Australia) (Kenya) (Czech
(Republic of Republic)
‘ Korea) (Russian
Federation)
OPACHE I OPACHE 11 OPACHE III OPACHE IV
Basic Systems Water Hydrological Water Climate
Resources Forecasting and Risk
Assessment and Prediction Management




Commission for Hydrology (CHYy)

Data Operations and Management

Guide the implementation of CHy-14 Resolution 7/1 that began “a
process, including testing, that could see the potential adoption of
the WaterML 2.0 as a WMO standard for information exchange
managed by WMO (supported by the WMO/OGC MOU) and to
register this standard as a joint WMO/ISO standard’;

Monitor and report on new developments dealing with data
management issues, such as observations, data exchange and
protocols, data transfer formats, and WIS and WIGOS;

Review progress with respect to the exchange of hydrological data
and products, and propose additional guidance on data that should
be exchanged, including harmonization of exchange practices.

WMO Commission for Hydrology



International resolutions

WMO Res. 40 (Cg-XII) - WMO policy and practice for the exchange of meteorological and
related data and products.

Members shall provide on a free and unrestricted basis essential data and products which
are necessary for the provision of services in support of the protection of life and property
and the well being of all the nations...

WMO Res 25 (Cg-XIll) - Exchange of hydrological data and products.

Members shall provide on a free and unrestricted basis those hydrological data and
products which are necessary for the provision of services in support of the protection of
life and property and the well being of all the nations...

WMO Congress of 2012 noted the considerable work being undertaken internationally with
respect to the development and agreement on standards for the transfer of hydrologic data
between data servers (databases) and users.

WaterML 2.0 was proposed for adoption as a WMO standard for information exchange.

WMO Commission for Hydrology



WMO Hydrological Observing System (WHOS)




WMO Hydrological Observing System (WHOS)

Background:

No analogue to World Weather Watch within hydrology.

No portal to real-time hydrological data of NHSs, or
direct online access to NHS historical data.

WHYCQOS is capacity building, not data delivery.

Given increasing number of NHSs with real-time and
historical data available online, as well as systems that
facilitate data exchange and interoperability (e.g.,
WaterML 2.0), improved accessibility is achievable goal.




WMO Hydrological Observing System (WHOS)

Proposal:

CHy Advisory Working Group has proposed the WMO
Hydrological Observing System (WHQOS) as the means to
provide the most comprehensive hydrological component in
fulfillment of the WIGOS objective of “an integrated,
comprehensive, and coordinated system which is comprised
of the present WMO global observing systems.”



WMO Hydrological Observing System (WHOS)

Design:

WHQOS is conceived as a portal to facilitate access to
already available on-line real-time and historical data,
drawing from the water information systems of countries
around the world that make their data freely and openly
available, including HYCOS projects.



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.
Initial implementation July 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)



WH ;9 S WMO Hydrological Observing System

WHOS is a portal to the online holdings of National Hydrological Services (NHS) around the world that publish their data without restrictions
or cost. It represents the hydrological component of the WMO Integrated Global Observing System {WIGOS).

Access to the data comprising WHOS can be obtained via map-based links on the following map. Red dots appear in countries where the
MNational Hydrological Service makes data available from its website. Black dots appear in countries where the MNational Hydrological Service

has a website, but where hydrological data are not available.

Please note that NHS websites appear in the native language of the country, although some NHSs translate parts or all of their websites into
English or other languages.
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WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS)

GDPES ; Co-sponsors

GTS




WIS — WMO Information System

*World Radiation Centre

*Regional Instrument Centres
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http://www.hiscentral.isprambiente.gov.it

WH& S

WMO Hydrological Observing System

ISPRA HIS Sistema informativo idrologico servizio registri Web
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II' monitoraggio idrologico italiano viene effettuato mediante una rete
federata composta da 19 regioni amministrative e 2 province autonome,
insieme con ISPRA, che & l'organo tecnico governativo istituito dal
Ministero delllAmbiente italiano.

CROATI

T
la

BOSNI
HERZEL

II portale fornisce l'accesso alle osservazioni idrologiche in ltalia,
comunemente pubblicate come Annali idrologici. In particolare, per le
osservazioni in situ, fornisce ulteriori capacita operative, quali un registro
nazionale di servizio dati, catalogati utilizzando le norme e le procedure
della Geospatial Consortium e ['Organizzazione meteorologica
mondiale.

Le interfacce pubblicate sul portale permettono di recuperare i dati . i
idrologici regionali direttamente dai fornitori tramite abilitazione e
download. : =

WEB SERVICE CATALOG SYSTEM

* Brokered services: 19
* Brokered sites: 6088

* Brokeredvariables: 6
« Brokeredvalues: 73491569
« Geographic extent: [6.704337, 18.48, 35.5017, 47.03659]




WATER DATA DISSEMINATION
the old style




THE HYDROLOGICAL YEARBOOKS

Part I Yearbooks published from 1913 to 2014
Part II Yearbooks published from 1913 to 2014
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WEB APPLICATIONS
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WATER DATA DISSEMINATION
the new style




Making data available...

The concept of open data is not new, but a formalized definition is relatively new.

A typical depiction of the need for open data:

Numerous scientists have pointed out the irony that right at the historical
moment when we have the technologies to permit worldwide availability and
distributed process of scientific data, broadening collaboration and
accelerating the pace and depth of discovery.....we are busy locking up that
data and preventing the use of correspondingly advanced technologies on

knowledge.

John Wilbanks, VP Science, Creative Commons




Open data architecture (towards level 5)

Business



The 5 star deployment scheme

by Tim Berners-Lee, the inventor of the Web and Linked Data initiator




EVOLUTION IN WATER DATA SHARING




Consortium of Universities for the
CUAHSI Advancement of Hydrologic Science, Inc.

universities allied for water research

CUAHSI
A consortium representing 125 US universities

Supported by the National Science
Foundation Earth Science Division

CONDENSATION
(LATENT HEATING
OF ATMOSPHERE)

Advances hydrologic science in
nation’s universities

oY—)

BOUNDARY LAYER

Includes a Hydrologic Information &3S S
System project )

Invented \Water ML language for
water resources time series

Building an academic prototype system


http://www.cuahsi.org/

The Result

WaterML language for
describing water data —_—

National catalog of water data

SOUrces Ei

Free software for data access




Web Paradigm

Catalog

Web Server Browser

(CNN.com) (Firefox)




Services-Oriented Architecture for Water Data

HIS Central

Data access

HydroServer

HydroDesktop




HIS System Overview
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XML = A Primer

The Extensible Markup Language ( )Is a
W3C-recommended general-purpose markup
language that supports a wide variety of
applications. — Wikipedia

XML represents

XML is both and readable
<slte>

<name>Mansfield Dam</name>
</site>



XML Structure

Example — Let's describe a

streamflow site

element

| | | element name = “site”

<site></site>

— T~

start tag OR end tag

<site>
</site>




Elements can have

child element

[ <site>
element — <name>Mansfield Dam</name>

| </site> \

element text




Elements can have

<slte>
<name>Mansfield Dam</name>
<siteCode network=“"NWIS”>08154510</siteCode>

</site> //// \\\\

attribute name attribute value




XML

<site>
<name>Mansfield Dam</name>
<siteCode network=“NWIS”>08154510</siteCode>
<location>
<latitude>30.39</latitude>
<longitude>97.91</longitude>
</location>
</site>




WaterML includes sites, variables and timeseries

<timeSeriesResponse xmlns:gml="http://wwW.opengis.net/gml™ =zmlns:xlink="http:
mlns:xsd="http://www.w3.org,/ 2001/ XML.Schema™
mlns:ixsi="http:/ /www. w3 .org,/ 2001/ XML.Schema—instance™
¥mlns:wtr="http://WwwW.cuahsi.org/WwaterML/™

WWW L W3 . org,1999  x1ink”

hm;13="httn: WwWiW.cuahsi.org/waterML/1.0/ ">

<q:e:y:nf04::]

<timeSeries>

(f<SD:ICEZEfD xzi:type="5iteInfoType™>
<sitelame>Colorado Bv at Austin, TX</=iteName>
<ziteCode =2iteID="1389">08158000</=siteCode>
<timeZoneInfo !

<geoLocation !

<noterhgency:USGS</note>

I1onfo

\

<variable>
<variableCode vocabulary="USGS">00060</variableCode>
<variableName>Discharge</variableName>
<dataTvperAverage</dataTypex>
<units>cfs</units>
(Dptiotaﬂ[:]

</wvariable>

values>
<wvalue

dateTime="2007-01-01T00:00

<wvalue
<value
<value
<value
<value
<value
<value
<value
<value

0 T T T T T
12/31/2006 1/2/2007 1/4/2007 1/6/2007 1/8/2007 1/10/2007 1/12/2007

qualifiers="A"
qualifiers="A"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"
qualifiers="a"

dateTime="2007-01-02T00:
dateTime="2007-01-03T00:
dateTime="2007-01-04T00:
dateTime="2007-01-05T00:
dateTime="2007-01-06T00:
dateTime="2007-01-07T00:
dateTime="2007-01-08T00:
dateTime="2007-01-09T00:
dateTime="2007-01-10T00:

:00")143<Ivaluézf\\

00:
00:
00:
00:
00:
00:
00:
00:
00:
<gualifier gualifierCode="A" network="USG5" wvocabulary="dv_rmk cd"

Approved for publication —— Processing and review completed. '</

00">»231</value>
00">112</value>
00™>398</value>
00">182</value>
00"»>212</value>
00">120</value>
00">131</value>
00">132</value>
00">133</value>

location

variable

time series

alifiery>

=

</timeSeries>
</timeSerieszResponse>




WaterOneFlow web service

Set of query functions Data Source o
- Get Sites Network .. ®
- Get Site Info .
- Get Variable Info SliES E@'
- Get Values Variables E@
. returns data in WaterML
Values




WaterML and WaterOneFlow

Locations GetSites
. > GetSitelnfo
Variables GetVariablelnfo
J Data
WaterOneFlow Repositories
Client Web Service

WaterOneFlow is how you ask for data
WaterML Is the format of what comes back



Data Series — Metadata description

A Time

There are C measurements
End Date Time, t, () of Variable V; at Site S; from
timet, totimet,

Count, C

Begin Date Time, t;

Site, S; Space
4‘5‘ — >t.’

w.
.




HydroTagger

CUAHSI Ontologyic Mar 1c 2010 _@ Tf
N‘) Biological taxa g

A\h Indicator Organisms o
«;E_"“:H\
e Binlogical co Uity o

p——— \\—\\_\\_\_\-

Binlogical g

Hydrosphers g

Fadiochemical Chemical

Muttiemnt
Cyen Demand
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Ch oyl B

u i .
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Digs
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= ey

Star TreeTw created with Inxight VizServertn

‘ ~ inxight ‘

\Blogy)
Variable Name Code Medium Variable: VELGELHE Keyword
sampling depth, feet nwisuv:00003 unknown select |TemperatureJ Water, Degre| gage height, feet water depth, stream delete
sample accounting number nwisuv:00008 unknown select Mapping: discharge, cubic feet disch del
o _ _ |Temperature, water | per second Ischarge, stream elete
location in cross sectio..  nwisuv:00009 unknown select
i ! barometric pressure,
temperature, water, degr... nwisuv:00010 unknown select P )
not corrected to sea | atmospheric pressure delete
temperature, water, degr... nwisuv:00011 unknown select level, millibars
12 3 456 78 9 10 acoustic signal
strength, units :
e atmospheric pressure delete
descriptor

Each Variable in your data is connected to a corresponding Concept




HIS Central Web Service

- Programmatic methods

to query the national
metadata catalog

- Search by:

- Location
- Variable
- Date Range

hiscentral

The following operations are supported. For a formal
definition, please review the Service Description.

* GetMappedVariables

* GetMappedVariables2

® GetSearchableConcepts

® GetSeriesCatalogForBox

* GetSeriesCatalogForBox2

® GetServicesInBox

® GetServicesInBox2

& GetSitesInBox

®* GetSitesInBox2

* GetWaterOneFlowServiceInfo

* GetWordlList

* getOntologyTree

* getSearchablePaths

* getSeriesCatalogInBoxPaged




RELATED STANDARDS AND ACTIVITIES
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OGC/WMO Hydrology Domain Working Group

4-Year International Effort — WaterML2

A time series for one variable at one location
WaterML2

Hydrology Domain Working Group formed Technical Meetings Each 3 Months

Four Interoperability Experiments

(Surface water, groundwater, forecasting)

November 2009

Annual week-long workshops

MEMORANDUM OF UNDERSTANDING
BETWEEN

THE WORLD METEOROLOGICAL
ORGANIZATION

AND
THE OPEN GEOSPATIAL CONSORTIUM, INC.

Acknowledgements: OGC, GRDC, CUAHSI,
BoM/CSIRO, USGS, GSC, Kisters, .......

2008 2009 2010 2011 2012



International Standardization of WaterML

Hydrology Domain Working Group (HDWG)

- standards for water data: WaterML 2.0 suite
- organizing Interoperability Experiments (IEs)
focused on different sub-domains of water

lterative Development

Hydro-DWG
workplan
priority

. Feedback to
Clnslifs: ey
- llya Zaslavsky (USA)

- Tony Boston (Australia) Conclude I Observation Model
2 Demonstration FeatureMaael Develop
- Silvano Pecora (Italy) Vocabularies -

e Services stack



http://external.opengis.org/twiki_public/bin/view/HydrologyDWG/WebHome

GML - Geography Markup Language

GML is a standard of the Open Geospatial Consortium (OGC).

It offers a data model as well as an XML encoding for
geographic features (abstractions of real world phenomena).

GML has been developed to enable the standardised and
Interoperable exchange of geospatial objects (features) together
with their attributes, their relationships to other objects as well as
their geometries.

GML is relevant because of two reasons: on the one hand, the Observations and
Measurements standard (which is again the foundation for WaterML 2.0) has been

defined as an application profile of GML; on the other hand, GML is the standard for
modelling and encoding geometries such as the features of interest, to which
hydrological observations are related.




O&M - Observations and Measurements

O&M belongs to the framework of Sensor Web Enablement
(SWE) standards of the OGC. It defines a data model as
well as an encoding for observation data (e.g. sensor data).

Generally an observation contains a set of time stamps:
phenomenonTime , resultTime and validTime.

Furthermore, every observation contains a description of the
observed property (the phenomenon that was observed), the
geometric feature to which the observation belongs (feature
of interest) and information about the process/sensor
(procedure) which has been used for obtaining the result.




Observations Information Model

wFeatureTypes wFeatureTypew
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+ contact CI_ResponsibleParty [1..7]
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Troot}
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WaterML?2
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+Higatura Ol rile e st + phanomanonTime Th_Objec
Damairn o remaltTiene TM stanl

+

i f..*
rpraperyvaluePravider
+

validTime TM_Perad [0..1]
resultQualily :DQ_Elament [0.%]
pammatar [ Namadialue [(1..7]

ke rvad Froge
ety

i

Prisnamenan 4

ameiac asEn
General Faature Model:
GF_PropertyType
(oot}

+

¥

membefamea LocalMame
dafinilian CharaclerSing

+ [ieCa i e
e

OM_Proceas
sFeatureTypas

{l =

+genarabedObsrvation

Procadures:;
Obsery ationProcess

a FaalueTypen
cov erageDbsery ation::
O _DiscrateCovaragabbsany ation
MDD
_W-I'Fdllrl smeladats sFaabumaTypaas
sTypas TimasariesObsary ation
ObservationMetadata | 0.1
aFagtumTypes
Timeseries TWVPObsary aticn

uFeatureTypeans

Tirn e aries Domainkanps Obsare alion




WaterML2 — a Profile of O&M

—<wml2:Collection gml:id="KI.Col.1" xsi:schemal.ocation="http:/www opengis net/waterml/2 () http://schemas opengis net/waterml/2 0/ waterm]
— <gml:description>
KISTEERS WaterML2 0 demonstration based on GRDC data
=/gml:description>=
+ <wml2:metadata></wml2:metadata>
— <wml2:observationMember=
—<om:0OM_Observation gml:id="K1 Obs 1">
+ <om:phenomenonTime==/om:phenomenonTime>
+ <om:resultTime></om:resultTime>
+ <pm:procedure>=/om:procedure>
<om:ohse
~omifeats Time Serles as a set of Time-Value Pairs
W
{f’nm.featureﬂﬂnterest}
— <pm:result>
—<wml2:MeasurementTimeseries gml:id="Ki1 Tz 1">
+ <wml2:metadata></wml2:metadata>
+ <wml2:defaultPointMetadata=></wml2:defanltPointMetadata>
— <wml2:point>
—<wml2:MeasurementT VP>
<wml2:time=>2000-01-01T00:00:00.000Z</wml2: time>
<wml2:value>266<'wml2:value>
</'wml2:MeasurementTVP>
</wml2:point>

— <wml2:point>

— <wml2:MeasurementTVP>
<wml2:time=2000-01-02T00:00:00.000Z</wml2: time>=
<wml2:value=266</wml2:value>

</ wml2:MeasurementTVP=




WMO/OGC Hydrology Domain Working Group
Suite of Water Information Standards

WaterML2Part2:
Gauging
Observation
(OGC13-021rX)

WaterML2Part3:
Water Quality
Observation
(OGC14-003rX)

WaterML2Part1:
Water Quantity
Observation
(OGC10-1261r4)

TimeSeriesML
(under
development)

Suite of Water Information Standards:

towards the identification, observation
and representation of hydrologic

features using standards i

(RiverML, under
development)

HY_ Features,
common hydrologic
feature model

(OGC11-039r3)

WaterML2Part4:
Groundwater
(GWML2, under
development)

CSML3:
Atmospheric-
water
component

SoilML:
Soil-water
component




WaterML2.0 part 2

«FaatureT ypes

«FeatureTypes»
Conversions::ConversionGroup

+perod Conversions:ConversionPericd

+ domalnFeatureClass :DomainFeatureClassCode [0..1)
+ fullConverson :Boolean [0..1] 1.
¢ phercmenanFromDatum :CD_VedicalDatum [0..1]

«| + penodEnd :TM_Insant [0,.1)
+ perodStart .TM_Ingant
+ phasecPerioc :TM_PerodDuration [0..1) = false

—

+ralatecCbsearvation OJ 0.° +applicabieConverson\|/1
+source Definition 0.1
«FeawmeTypes 57, Sespihacon «FeatureTypexs
cbserv ation::OM_Observation «FeatureTypes +moenitoringPoint Convarsions::Convarsion
’ < Monitoring Point:MonitaringPolnt

+ phenomenonTime :TM_Object 1 + phenomenorFrom ParameterCode
+ resuliTime :TM_instant + descriptionReference “GenenchNamae (0.7 « phenomenonTe ParamelerCoce A
+ validTime TM_Period [0..1) ¢ localDatum :CD_VericalDatum [0..%]
+ rnesuliQuality :DQ_Etement (0..*] + menitonngType :GenericName [©..%]
+ parameter :NamedValue [0.%]

+featureOfinlerest 1

sFeatureTypes
Converslons::RatingTable

+ defauliCuality -DataQualityCode

+metadata\|/0..1

cluded i «Typae
sFeatureTypes ducedtaaginge Conversions:Conv ersionMetadata
Gaugings::GaugingObsery ation

0..*

= approvalDate TM_Instan: (0,.1)

+ developmeniMethod :DevelopmentiMethadCote
= rmeviewDate :TM_Ingant [0..1]
+includecGaugings - meleaseStatus :StatusCode

* versionidentifier CharacterString [0..1)

= lagMogifiec :TM_Ingant [0..1)

+ phenomenonTime . TM_Object
+ rmesultTime :TM_instant

0.*



https://portal.opengeospatial.org/files/?artifact_id=54423

Test web client
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WQ classes as sub-types of O&M and WaterML 2

«metaclass»
General Feature Model::
GF_PropertyType

«metaclass»
WQ_Observation::
WQ_PropertyType

Legend

D 08&M Classes

D WaterML 2 Classes

D ‘Water Quality Classes

«FeatureType»
observation::OM_Observation

parameter :NamedValue [0..*]
phenomenonTime :TM_Object
resultQuality :DQ_Element [0..4]
resultTime :TM_Instant
validTime :TM_Period [0..1]

ok o+ 4+

constraints
with the feature of interest}

{ perty shall be a
{procedure shall be suitable for observedProperty}

«FeatureType»
WQ_Measurement::
‘WQ_Measurement

Phenomenon {result type shall be suitable for observedProperty}
1 {a parameter.name shall not appear more than once}
+observedProperty
{root}
«FeatureType» «FeatureType»
coverageObservation:: measurement::
OM_DiscreteCoverageObservation OM_Measurement
«FeatureType»
Timeseries Observation:: Range
TimeseriesObservation
+result
Units of Measure::Measure
«FeatureType» {root}
Timeseries (TVP) Observation:: 5 oEE R
TimeseriesTVPObservation
+  convert(UnitOfMeasure*) :Measure
«FeatureType»
WQ_MeasurementTimeSeries TVPObservation:: “resi)

WQ_MeasurementTimeSeries TVPObservation

Timeseries

«FeatureType»
Interleaved (TVP) Timeseries::
TimeseriesTVP

TimeValuePair

«Type»
Measurement (TVP) Timeseries::
MeasureTimeValuePair

+element +collection
«Type»
Measurement (TVP) Timeseries::

MeasurementTimeseriesTVP

o CoverageFunction 0.*

+ value :Measure

«FeatureType»
WQ_MeasurementTimeseriesTVP::
WQ_MeasurementTimeSeries TVP




RiverML: Modular River Data Format

Flowline
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Time

organized by a system of



RiverML: Modular River Data Format

17 b <rml:metadata "aimple” "hrttp: S Awmmr. oXyoensnl . comns " "hrttp: S v, oxXygennl . com,s ™"
a4 <rml:zcenario> [13 linesz]

52 b <rml:scenariox [13 lines]

TZ Pk <rml:terrain: [10 line=]

23 b <rml:terrain: [9 limes]

az b <rml:referencefoint> [1% lines]

112 b <rml:referencePfoint> [1% lines]

121 b <rml:referencelfoint> [# lines]

140 p <rmlireferencefoint> [ lines]

149 P Zrml:referencePfoint> [$# lines]

158 b <rml:referencefoint> [ lines]

167 b <rml:referencefoint> [§ lines]

176 b <rml:reach= [7 lines]

184 <rml:reach= [7 lines]

192 <rml:reach: [7 lines]

200 p £rml:crogsfectionlbservation: [17 lines] \
213 b <rmlicrossiectionibservations: [17 lines] €
236 P <rml:crossiectionlbzervation: [17 lines]

254 p <rml:crossiectionlObservations: [17 lines]

272 b <rml:crossiectionObservatiorns [17 lines]

200 p <rml:crossiectionlObservation: [17 lines]

305 <rml:crossiectionlObservation> [17 lines]

326 B <rml:flowlinelbservation: [12 lines]

395 b <rml:flowlinelbservation> [18 lines]

364 srml:flowlinelbservation> [18 lines]

383 b <rml:timezeriezlbservation> [40 lines]

424 <lrml:BiverCollections
azs L



OGC SOS 2 as the web data service for WaterML 2

SOS
GRDC WaterML2
(Kisters host)

WOF
Italy WaterML2
(ISPRA host)

SOS

New Zealand
WaterML2

(HRC Hilltop host)



SOS 2.0: development and objectives

- Originated from the requirement of technically and
semantically interoperable web services for hydrological
data

- Create a fully interoperable SOS 2.0 for hydrological data
- Specifies WaterML2.0 as the language for timeseries data

- Guide developers to ONE specific way of implementation
(instead of supporting multiple variants)



WMO STANDARDS IN HYDROLOGY
data formats and service types




Specification to data encoding

Requirements
model

3

class Requirements model/

Requirementl -
Requirement2 -/ <
Requirement3 |

WMO regulation
and other
pecifications
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K*kkk

Application
(aka ‘conceptual model’)
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/
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Technology independent
description of content and

*%*

hema

structure of information to be
exchanged for agiven application

&

XML schema—zﬁl < - g | XML Instanc. =0
A 1.0 5 documents
=SSchematron
§> Validatable
T data
! products

Validation
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Two standards: Conceptual & Implementation

Timeseries Profile

« Timeseries Profile of Observations and
Measurements

TimeseriesML 1.0

« XML Encoding of the Timeseries Profile of
Observations and Measurements



Conceptual Model - based on O&M

zmetaclasss
GF_FeatureType

zFeaturaTy...
OM_Process
fabstracty

MD_Metadata

1 T+procgs qetadata’l 0.1
+theGF_FeatureType ’ 1 ﬁ\
sinstanceOfs Progesslsed Me)adata
zFeatureT...
generatedObszervation
+feat{reOfinterest aFeatureTypes
- . OM_Observation
Damain
+ phenomenonTime: TM_Object
. + resultTime: TM_Instant
+propertyValueProvider .+ yaligTime: TM_Period [0..1]
p * |+ resultQuality: DO_Element [0.%]
+ parameter Namedvalue [0.*]
+carrierOfCharacteristics constraints
\J.D . A {observedProperty shall be a phenomenaon
1~ Phenomenan associated with the feature of interest} +relatedObservation
ametaclasss {procedure shall be suitable for 0"
GF_PropertyType +observedProperty observedProperty} 5
{roof} {result type shall be suitable for
obsernvedProperty}
{a parameter.name shall not appear more than | 0.*
once} 7
s
zDataTypes s !
NamedValue Range ./

+ value: Any

+ name: Generichlame

| ObservationContext |

|+ role: GenericNamE{

Timeseries Is
the 'result' of an
Observation



Implementation Model - Mapping to Concepts

Table 3 - Mapping of Timeseries Profile of Observations and Measurements to TimeseriesML 1.0

XML Schema types.

Timeseries Profile of Observations and Measurements

TimeseriesML 1.0 XML

Collection

tsml-Collection

[Documenthetadata

tzml-Documenthdetadata

Categorical Timeseties TV PObservation

iom:OM_Observation®

I I2asurementTimeseries TV PObservation

Catzgorical Tmeseries DomamBP angeObservation

M IezsurementTimeseriesDomamP angeObservation

Timeseries TVE tsml:-Timeseries TVE

b IezsurementTimeseriss TVE

Categorical Tmeseries TVE

TimeseriesDomzinFangs tsml: TimeseriesDomam R ange
M Iezsurement TimeseriesDomamP ange

Categorical Tmeseriss DomzmBange

Pomthdstadata tsml-Pomthdetadata
MezzurementPomthdetadata

CategoricalPomthetadata

TimeV alusPair tzml: TmeV zlusPair (zhstract)
MiezsuraTimeV alueP zir tsml:MeasurementTVE

Categorical TmeV elusPzir

tzml-Categorical TWE

OhservationProcsss

tzml-ObservationProcess

[\ IonitormgF eature

tzml M onitormgF extire

* The specialization of OM_Observation iz provided through Schematron rather than a specialised XML type.

Collection/Metadata

OM Observation

Time Value Pair Encoding

Domain Range Encoding

Point Metadata

Specialised data types

Process

Monitoring feature



Metadata — a much abused concept
please qualify your use

- Observations Metadata

- Time-series data that describe how, when and where meteorological
observations were made and the conditions they were made under

- Discovery Metadata

- Information intended to facilitate the discovery and assessment of a dataset
to determine if it is fit for reuse for a purpose that may be at odds with the
reason for which it was originally created

- Data Provenance Metadata

- Information relevant to climate data that allows end-users, including data
managers, scientists and the general public, to develop trust in the integrity
of the climate data

- Data Intellectual Property Metadata



«FeatureType»
OM_Observation

<

METCE: a profile of Observations and Measurements

Does the data collected (e.qg. the ‘result’) from the Observation event:

Vary in space and or time?

Describe multiple physical properties?

Any

M0 5105l

\ tresult
«Type»

«FeatureType»
OM_ComplexObservation

WMO METCE

\/ +result

«FeatureType»

OM_DiscreteCoverageObservation

«Type»
Record

/\

/ +result

<&

«Type»
CV_DiscreteCoverage

-

«FeatureType»
SamplingObservation

«FeatureType»
ComplexSamplingMeasurement

«FeatureType»

SamplingCoverageMeasurement




DEFINITION OF A STRATEGIC ROADMAP




Hydrologic data exchange revolutions

1st Revolution

2nd Revolution
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Broker Approach
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Wateroffice Ca_na_dh'_

Real-Time Data Historical Data Station and Tools and Partnerships Resources
Network Data Downloads

Welcome I

This site provides public access to real-time hydrometric data collected at ower 1800 locations and Notice
access to historical data collected at over 7600 stations (active and discontinued) in Canada, These
data are collected under 3 national program jointly administered under federal-provincial and federal-
territorial cost-sharing agreements, It is through partnerships that the Water Survey of Canada program
has built a standardized and credible environmental infarmation base for Canada.

Enwironment Canada (EC) is
pleased to announce that the
real time hydrometric data
are now available on EC's

Search for Real-Time Data by: data mart site:
http://dd. weather.gc.cashydr
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QR
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Smarch More Search Options
Map Search

m:.t_. Prince Edward Island
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File Edit View History Bookmarks Tools
. Gl-conf x | '% Gl-portal
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open source client
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Search for ime series
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Views

Gl-conf web tool

Profilers Sources

G
’ r . -
CSWINSO-GEO Profiler - -

e
@ Endpoint MASA GES DISC WCS v1.0.0 for Level 3 AIRS Products

Capabilities « Source type: WCS version 1.0.0
- Scheduled harvesting not set

Settings
Hawest this source

Hawestlng status
Remove

NASA SVS Image Server

» Source type: WMS version 1.3.0
» Scheduled harvesting not set

Settings

Harvest this source
o Harvesting status
Q Remove




Add a view B

Label
[« Admit only GeossDataCore records
» Edit profilers
= Edit sources
Geo Commons Core
IRIS EVENT

NASA GES DISC WCS v1.0.0 for Level 3 AIRS Products
NASA SVS Image Server

Edit keywords

Edit transfer protocols
Edit bounding box

Edit temporal subset

Submit
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-/. localhost:3085/gi-cat/ser X \_ \
C' | [3 localhost:8085/gi-cat/services/oaipmiy/v0?Jerb=Identify
(] WORK Documents 150 Spec. Schemas Project folder Demo folder Ea URL Decoder/Encoder { } JSOMLint [ 66Verso CNR [’

This XML file does not appear to have any style mformation associated with 1t. The document tree 1s shown below.

v <0AT-PMH xmlns="http://wwa.openarchives.org/0AL 2.8/ xmlns:xsi="http:/ www.w3.org/ 2801/ XMLS5chema-instance” xsi:schemalocation="http: /7
<responselate»2815-085-209T@9:16:897< /responseDate s
<request verb="Identify"»http://localhost:BB85/gi-cat/services/oaipmh/vB{ / requests
v ¢Identify:
¢repositoryiame>DAE QAI-PMH 2.8 interface</repositoryiams:
¢baselRL>http://localhost: 8085/ gi-cat/services foaipmh/ vl /baselRL:
¢protocolVersion:2.8</protocolVersions
<gdminEmail:e. boldrini@ila.cnr.it</adminEmail>
¢earliestDatestamp>2015-85-29TA%; 16: @92 /ear liestDatestamp
¢deletedRecordrtransient</deletedRecord:
cgranularity> Yy -MM-DOThh:mm:ssZ</granularity:
</Identify>
</0AT-PMH?>
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HIS in the SAVA River Basin

INTERNATIONAL SAVA RIVER BASIN COMMISSION

Home Services

SAVA Hydrologic Information System Central Web Service Registry

The Sava hydrologic monitoring is a federated network composed by 5
States (Bosnia and Herzegovina, Croatia, Montenegro, Serbia and
Slovenia), including 2 Entities (Federation of Bosnia and Herzegovina -
Bosnia and Herzegovina, Republika Srpska), together with the
International Sava River Basin Commission, an international
organization established by the Framework Agreement on the Sava
River Basin (FASRB), which is the unique international agreement
integrating all aspects of the water resources management.

Sava River Basin Overview Map

The portal provides access to the hydrological observations in the
International Sava River Basin, commonly published as Hydrological
Yearbooks. In particular, it provides additional operational capability, for
in situ water observations, as a national registry of water data services
catalogued using the standards and procedures of the Open Geospatial
Consortium and the World Meteorological Organization.

The published interfaces of the portal retrieve data from distributed
national water data providers, enabling plots and download. e

WEB SERVICE REGISTRATION SYSTEM

« Brokered services: 6

* Brokered sites: 110

e Brokered variables: 5

« Brokeredvalues: 58724

« Geographic extent: [14.1653, 20.4547, 42.8622, 46.34]



HIS in the SAVA River Basin

INTERNATIONAL SAVA RIVER BASIN COMMISSION

Home Services
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HIS in China

WHES

WMO Hydrological Observing System

Services

CHINA Hydrologic Information System Central Web Service Registry

The China hydrologic monitoring is a federated network composed by 22 —g{m ,.”'\‘ & -. }" It sm{ym
Provinces, 4 Municipaliies, 5 Autonomous Regions, 2 Special | & fmwira *% ¥ |0 LT _
Administrative Regions and the Taiwan Province, together with the |- == o il

Ministry of Water Resources (MWR), the Chinese Government ,:’. ‘j;‘;'g;?m.__'

Department responsible for water administration. s
The portal provides access to the hydrological observations in China,
commonly published as Hydrological Yearbooks. In particular, the portal
provides additional operational capability, for in situ water observations,
as an international registry of water data services catalogued using the
standards and procedures of the Open Geospatial Consortium and the
World Meteorological Organization.

The published interfaces of the portal retrieve data from distributed
national water data providers, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM

* Brokered services: 34

o Brokered sites: 5576

o Brokered variables: 1

o Brokered values: 67668

o Geographic extent: [73.56471, 135.0822, 4.1877, 53.56073]
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HIS in Niger River Basin

WHES

WMO Hydrological Observing System
Services

NIGER Hydrologic Information System Central Web Service Registry

The Niger river basin hydrological observing system, designated Niger-
HYCOS, is a federated network composed by 9 States (Benin, Burkina
Faso, Cameroon, Cote d'lvoire, Guinea, Mali, Niger, Nigeria and Chad), s _
together with the Niger Basin Authority (NBA), an inter-governmental N e [ TeEmGRENADTRcoRRoes  PHE
organization responsible for promoting cooperation amongst Member = = | ; N
States and contributing to improve the living conditions of the basin
populations through sustainable management of water resources and
associated ecosystems.

The portal provides access to the hydrological observations in the Niger
river basin, commonly published as Hydrological Bulletins. In particular, the
portal provides additional operational capability, for in situ water
observations, as an international registry of water data services
catalogued using the standards and procedures of the Open Geospatial
Consortium and the World Meteorological Organization.

The published interfaces of the portal retrieve data from distributed
national water data providers, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM

« Brokered services: 9

» Brokered sites: 191

» Brokered variables: 1

« Brokered values: 29272

e Geographic extent: [-13.2, 146.11,-7.81, 19]
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HIS in New Zealand

WHES

WMO Hydrological Observing System
Services

NEW ZEALAND Hydrologic Information System Central Web Service Registry

The New Zealand hydrologic monitoring is a federated network composed ‘
by 16 Regional Councils, together with National Institute of Water and @ New iealand}
Atmospheric Research (NIWA), a Crown Research Institute established in =
1992, which conducts leading environmental science to enable the
sustainable management of natural resources for New Zealand and the
planet. Tasman W Pacific
The portal provides access to the hydrological observations in New Zealand, ool SEALRNY e e
commonly published as Hydrological Yearbooks. In particular, the portal (20
provides additional operational capability, for in situ water observations, as )
an international registry of water data services catalogued using the South tstand {A’j S oo
standards and procedures of the Open Geospatial Consortium and the {:ma,é ucsd

< 2 4 S v 305 ”
World Meteorological Organization. be ;’c.mw m w
The published interfaces of the portal retrieve data from distributed national ;a@y] 0 100 20mi
water data providers, enabling plots and download. Stowanisang OIACOR A0t

o:uﬁ.. 165% R 170" 175° 180"

WEB SERVICE REGISTRATION SYSTEM

* Brokered services: 16

» Brokered sites: 568

o Brokered variables: 1

o Brokered values: 13872

e Geographic extent: [167.5113, 178.2036, -46.23, -34.91962]
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HIS in the SADC

WHES

WMO Hydrologlcal Observlng System
Services

SADC Hydrologic Information System Central Web Service Registry

The SADC-HYCOS program is a regional component of the World
Hydrological Cycle Observing System (WHYCOS). The main goal of the
SADC-HYCOS program is to ensure that participating countries, individually
and collectively, attain the technical capability, effective management and
equitable use of the freshwater resources of the sub-region and to establish a
Water Resources Information System as an effective decision making tool.

Sy
Democratic )
Republic /
of Congo |

The portal provides access to the hydrological observations in the Southern
African monitoring network, composed of stations located in Angola,
Botswana, Democratic Republic of Congo, Lesotho, Malawi, Madagascar,
Mauritius, Mozambique, Namibia, South Africa, Swaziland, Tanzania,
Zambia and Zimbabwe. In particular, the portal provides additional
operational capability, for in situ water observations, as an international
registry of water data services catalogued using the standards and
procedures of the Open Geospatial Consortium and the World

Meteorological Organization. South @@ssbtho

Afrca

The published interfaces of the portal retrieve data from distributed national
water data providers, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM
» Brokered services: 14
» Brokered sites: 176
» Brokered variables: 444
» Brokeredvalues: 17125
« Geographic extent: [11.96, 57.76,-33.24, 4.22]
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HIS in the WMO RAIV

WHES

WMO Hydrological Observing System

WMO RAIV Hydrologic Information System Central Web Service Registry

The main goal of the WMO RAIV program is to improve monitoring, data
accuracy, availability and dissemination of information in North America,
Central America and the Caribbean (WMO Members of Regional
Association V).

This region stretches from the far north of Canada all the way to the
equator. Also, it includes the rich economies of the USA and Canada, as

R " ® -~ o A, -t
well as the developing countries in the Carribean, such as Haiti. The SSGIONNARNASINIAE IV: Notthi America; Oantral Aherics, GAriebesn |
main issues from weather and climate impacts are hurricanes, drought 7o - /" T o
and flooding. The agricultural sector as well as transport and tourism are ,{.’-;_;VT “,"“,-,’.4
greatly impacted by severe weather and climate events. A S ﬁ«

o b

7 R e o
The portal provides access to the hydrological observations in North " [ 1 A
America, Central America and the Caribbean monitoring network . , - “‘-‘i’:’;‘f‘.,g 2>,
composed of stations located in Antigua and Barbuda, Bahamas, U7 fY- (=
Barbados, Belize, British Caribbean Territories, Canada, Colombia, . % 2
Costa Rica, Cuba, Curacao and Sint Maarten, Dominica, Dominican Q :
Republic, El Salvador, Guatemala, Haiti, Honduras, Jamaica, Mexico, - O dackens

Nicaragua, Panama, Saint Lucia, Trinidad and Tobago, United States of
America, Venezuel.

The published interfaces of the portal retrieve data from distributed
national water data providers, enabling plots and download.

WEB SERVICE STATISTICS

* Brokered services: 12

Pecteecea e o AAAA
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HIS in WMO Arctic-HYCOS

WHES

WMO Hydrological Observing System

ARCTIC Hydrologic Information System Central Web Service Registry

The Arctic-HYCOS program is being promoted through the World Hydrological Cycle
Observing System (WHYCOS). The main goal of the Arctic-HYCOS program is to
improve monitoring, data accuracy, availability and dissemination of information in the
pan-arctic drainage basin. This project is science-driven and is aimed at monitoring
freshwater fluxes and pollutants into the Arctic Ocean with the objective of improving
chmate predictions in the Northern Hemisphere and assessing the pollution of the
Arctic coastal areas and the open Arctic Ocean

The portal provides access to the hydrological observations in the Arctic monitoring
network, composed of stations located in Canada, Denmark, Finland, Iceland,
Kazakhstan, Mongolia, Norway, Russian Federation and United States of America. In
particular, the portal provides additional operational capability, for in situ water
observations, as an international registry of water data services catalogued using the
standards and procedures of the Open Geospatial Consortium and the World
Meteorological Organization

The published interfaces of the portal retrieve data from distributed national water data
prowviders, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM
o Brokered senices: 12
* Brokered sites: 5191
» Brokered variables: 1
o Brokered values: 697073
* Geographic extent [-178.67, 179.24, 4582, 80.6]




WHES

WMO Hydrological Observing System
Services

Brokered OBS data
Brokered GIS data
Brokered MOD data

Catalog interfaces

The Arctic-HYCOS program is being promoted through the Server status ycle
Observing System (WHYCOS). The main goal of the Arctuc-HY program Is to
improve monitoring, data accuracy, availability and dissemination of information in the
pan-arctic drainage basin. This project is science-driven and is aimed at monitoring
freshwater fluxes and pollutants into the Arctic Ocean with the objective of impraving
climate predictions in the Northern Hemisphere and assessing the pollution of the
Arctic coastal areas and the open Arctic Ocean.

ARCTIC Hydrologic Information Syste 2b Service Registry

The portal provides access to the hydrological observations in the Arctic monitoring
network, composed of stations located in Canada, Denmark, Finland, lceland,
Kazakhstan, Mongolia, Morway, Russian Federation and United States of America. In
particular, the portal provides additional operational capability, for in situ water
observations, as an international registry of water data services catalogued using the
standards and procedures of the Open Geospatial Consortium and the World
Meteorological Organization.

The published interfaces of the portal retrieve data from distributed national water data
providers, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM

« Brokered senvices: 12

+ Brokered sites: 5191

+ Brokeredvariables: 1

+ Brokeredvalues: 697073

« Geographic extent: [[178.67, 17924, 45 82 80.6]
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WMO Hydrological Observing System

Brokered observational services

Data Service Title

Anadyr and Kolyma Basins
Barents Sea

Lena Basin with Laptev Sea and parts
of the East Siberian Sea

Mackenzie

Melson

Ob Basin and Western Kara Sea
Scandinavia

South and East Hudson Bay
Souris and Red Rivers Basins
MorthWWest Hudson Bay

Yenisei Basin

Yukon

Observation Network
Name

Anadyr

Barents
Lena

Mackenzie
Melson

Ob
Scandinavia
SEHB
Souris
WHHB
Yenisel
Yukon

WSsDL

WSDL
WSsDL

WSDL

WsOL
WSDL
WSDL
WsOL
WSDL
WSDL
WsOL
WSDL
WSsDL

Created Date

2014.09.02
2014.08.02

2014.09.02

2014.08.25
2014.08.25
2014.09.02
2014.09.02
2014.08.25
2014.098.02
2014.08.25
2014.09.02
2014.08.25

Organization

Earliest Start
Date

1927.01.01
1877.06.01

1912.06.01

1913.08.01
1892.10.01
1891.08.01
1907.10.01
1914.10.01
1901.06.01
1928.10.01
1902.09.01
1909.11.01

Latest End
Date

200012.01
1999.12.01

200012.01

200212.01
200012.01
200012.01
200012.01
200012.01
2003.09.01
200212.01
1999.12.01
2003.09.01



WHES

WMO Hydrological Observing System
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WFE Service

Contact:

Service Statistics:

Sites: 17 Geographic Extent: .y
Variables: 2102 . 28.08
Values: 9646 £2.92

Last Harvested on 1/30/2015 2:41:38 PM
{ assumed static)

Understanding of the Arctic Ocean’s freshwater budget variability requires
analysis of hydrological processes across the entire river runoff formation zone
covering both the Arctic Ocean watershed and the adjacent territories from
which the runoff contributes to the ocean freshwater budget. The entire Pan-
Arctic hydrological domain covers a region of approximately 24 million km2
(including Greenland) and represents a significant part of the global land surface
in the north. The region is characterized and defined hydrologically by the north
flowing rivers entering the Arctic Ocean, Hudson Bay, James Bay, the Canadian
Arctic Archipelago, the far north Atlantic Ocean, and Bering Strait including
much of Alaska. Although the Hudson Bay, James Bay, and Bering Strait are
located outside of the Arctic Ocean drainage basin, the rivers draining into
these water bodies supply a large amount of freshwater discharge to the Arctic
Ocean via the north-flowing oceanic currents.

SWEDEN
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~BDEWAY
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¥ L
¢ i TED ¢

-] m1§hmr-:-§h‘l'tﬂﬂﬁ:-m:n o O

Data are collected from hydrological stations in R-
ArcticNET, a regional hydrometeorological data
network for the pan-Arctic region.
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WH&

WMO Hydrological Observing System

Brokered GIS services

Gis Service Title Map Server Name WSDL CreatedDate Organization Refs;:;tce
Anadyr and Kolyma Basins Anadyr WSDL 2014.12.16 2014.12.01
Nelson Nelson WSDL 2014.12.16 2014.11.18
Ob Basin and Western Kara Sea OB WSDL 2014.12.16 2014.12.01
Scandinavia Scandinavia WSDL 2014.12.16 2014.12.01

5.144.189.26/hisarcticdev/pub_gis_services.aspx
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WMO Hydrological Observing System

[e] Anadyr and Kolyma Basins

Vlh‘u
W\ b ' % < Anadyr
%ﬂ y x f}_‘& WS Service

=

‘ - WFS Service
Contact:

Service Statistics:
Geographic Extent:

-13.3 247
Reference Date 1216/2014 1:41:33 PM 83 1

Understanding of the Arctic Ocean’s freshwater budget variability requires
analysis of hydrological processes across the entire river runoff formation zone
covering both the Arctic Ocean watershed and the adjacent territories from
which the runoff contributes to the ocean freshwater budget. The entire Pan-
Arctic hydrological domain covers a region of approximately 24 million km2
(including Greenland) and represents a significant part of the global land surface
in the north. The region is characterized and defined hydrologically by the north
flowing rivers entering the Arctic Ocean, Hudson Bay, James Bay, the Canadian
Arctic Archipelago, the far north Atlantic Ocean, and Bering Strait including
much of Alaska. Although the Hudson Bay, James Bay, and Bering Strait are
located outside of the Arctic Ocean drainage basin, the rivers draining into
these water bodies supply a large amount of freshwater discharge to the Arctic
Ocean via the north-flowing oceanic currents.

Aerial
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WMO Hydrological Observing System

Brokered MOD services

Mod Service Title Mod Server Name WSDL CreatedDate Organization Refs::ce
CANADA canada WSDL Environment Canada 2014.12.01

NOAA noaa WSDL National Oceanic and Atmospheric Administration 2014.12.01



WHES

WMO Hydrological Observing System

B noAA

fw‘”""’““% National Oceanic and Atmospheric Administration
f@ noaa
3

2
f WS Service

S UES Service

Contact:

Service Statistics:

Geographic Extent:

133 B0
Reference Date 12/1/2014 12:00:00 AM

NOAA is an agency that enriches life through science. Our reach goes from the
surface of the sun to the depths of the ocean floor as we work to keep citizens
informed of the changing environment around them. From daily weather
forecasts, severe storm warnings and climate monitoring to fisheries
management, coastal restoration and supporting marine commerce, NOAA's
products and services support economic vitality and affect more than one-third
of America’s gross domestic product. NOAA's dedicated scientists use cutting-
edge research and high-tech instrumentation to provide citizens, planners,
emergency managers and other decision makers with reliable information they
need when they need it.

Aerial

2500 miles

© 2015 Microsoft Coparstion  IMge coures) of MASA

IS layers published as online resources.
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USGS WaterWatch

Current Drought
Streamflow 5 wonday, Foteuscy 16, 2015

Madeacday, Fobeusry 18, 2013 1030067

Past Flow/Runoff

wonday, Fobeusry 16, 2015
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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:

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

¥mlns:xsi="htip JHEN 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:

<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
<synchLevels»lq/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

ersionl.@/timeSeriesImportRun. 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>
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Requirements

Delft-FEWS Deltares Open Archive

Observations Simulations

' oy —. Configuration Rating curves
. e o Reports Messages

* Open archive (accessible and usable by wide variety of tools and systems)
- Based on standards

«  Support for different data access protocols

- Scalable

- Data is easy to find



Overview of the Deltares Open Archive

Retrieve data Search for data

‘ Data storage Catalogue
( Data Importer




Finding and retrieving data from the archive (1)

Method 1: Retrieving data by location, data type and area

~+ create a new eventl [ search for events F--é search in archive

Deltares Open Archive

[ ] select datatypes to download

area [Bega x] GetRecords
data types ElGIGH] fimeseries .
" URL’s Catalogue
\
start ime | 0g-06-2013 14:45:00 5 end time |n-06-2013 14:45:00 =
THREDDS
HTTP Get
a Webserver

Retrieving data from the archive for analysis
Request is send to the catalogue (area, period of time, data type),
Catalogue responds with a list of URL’s to download,
Delft-FEWS downloads the data from the THREDDS webserver,

Data can be imported in the stand alone version by running a workflow



Finding and retrieving data from the archive (2)

Method 2: Retrieving data by event

Events, a special kind of tagging mechanism

Events occur in an area over a certain period of time

Forecaster can defines an event as a post-event activity

Users can search by event to retrieve all associated data

Data related to an event is kept longer in the archive.

Search for events

area [TAS Huon

,: start time | 91-01-1900 10:00:00 |5
end tme | 39-10-2014 18:30:00

thresholds :Minor Flooding -

7777 Summary of archive data
simulated data: 0.05Mb
observed data: 0.65Mb

4 Pparameters in observed data: 5 available,

external forecast data: 0.02Mb
messages files: 0
rating curves files: 0
configuration files: 0
report files: 0

locations in observed data: 38 available,

name

description

Huon May 2014 event [Test for Archive calibration reports

Review event for performance

creation ime  start time

12-06-20140... 18-05-20140... 25-05-201400... TAS Huon

end time event type
calibration event|

Review event

92IAI3S 09/\\

Deltares Open Archive

Observations Simulations
‘ Configuration ‘ Rating curves \
‘ Reports ‘ Messages ’




DEWETRA and the Po river basin
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HIS Iin the Ibero-American Countries

Ibero-American
National
Xeteoxological
and
Hydrological
sorvicea

Services

Ibero-American Hydrologic Information System Central Web Service Registry

The Ibero-American hydrologic monitoring is a federated network
composed by the Ibero-American National Meteorological and

Hydrological Services (NMHSs), including the Conferencia de BAndors
Directores de los Servicios Metereologicos e Hidrologicos B Podug _T'-r-y
Iberoamericanos, an international conference focusing efforts on Oubs &2 o
institutional development, training of human resources and [ [ ®ap. Damincana 23 it
consolidation of operational management in meteorology, hydrology o Mbdeo R
and climatology. -

m Colonbin
The portal provides access to the hydrological observations in the E———— —— Gradl @
Ibero-American countries, commonly published as Hydrological PP L
Yearbooks. In particular, it provides additional operational capability, Oustematnt § R TR
for in situ water observations, as a national registry of water data 27 — Mondra s
services catalogued using the standards and procedures of the Open B Saivador LI MOVRAE e Ohie = = Urugiay :
Geospatial Consortium and the World Meteorological Organization. == Costa Rice A . S

The published interfaces of the portal retrieve data from distributed
national water data providers, enabling plots and download.

WEB SERVICE REGISTRATION SYSTEM

o Brokered sendces; 1

« Brokered sites: 201

o Brokered variables: 1

o Brokeredvalues: 701638

o Geographic extent: [-105.97,-54.16667, -34 85, 31.32]
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CONCLUSIONS




Recommendations

- Water data sharing is essential for improved water resources
management

. Water data availability/accessibility is fundamental to the
transparent management of the resource

- Tools and techniques have to be made available for the
optimization of hydrological data collection and related networks of
National Meteorological and Hydrological Services

Internationally agreed standards, formats and protocols have to be
adopted for the transfer of hydrological data and information

Exchange of hydrological and related data have to be increased at
national, regional and international levels

Dependency on the availability of the data should be increased as
value added products and services
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