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DRAFT RECOMMENDATION
Draft Recommendation 4.1{3) /1 (CHy-15)

DATA REPRESENTATIONS FOR HYDROLOGICAL INFORMATION

THE COMMISSION FOR HVDROLOGY,

Recalling Rezolution 2 (CHy-14) whichinitiated a process, including testing, that couldsee
the potential adoption of the WaterML 2.0 as a WHO standard for inform atio n e22change,

Recalling that the WM O Hydrological Observing System requires the exchange of hydrological
information between Members,

Moting that, since CHy-14, Water ML 2.0 has evolved into a suite of components called "Parts”,

Moting further

(1) That standardizing on a limited numberof data reprasentations offered potential
savingsoftimeand money for Members,

(2) That the Commission for Hydrology had worked closeby with the Open Geospatial
Consortium in developing WaterML2 Part 1 *Time series observations" and WatertL2
Part 2 "Ratings, Gaugings, Sedions’,

(3) That the Manua'on WIS [WMO-Mo. 1060) requires Members to create WIS Discovery
Metadatarecordsto describe the information they wishto make availabletoother
Members,

(4] The successful testing of WaterML 2.0 Part 1 "Time seres observations” in several

regional projects aroundthewaorld,

(5) The information provided on WaterMLZ Part 2 "Ratings, Gaugings, Sections” during the
pre-session discussion,

Concurs with Recommendation 3.3(2)/ 1ICE-5 18] tothe Executive Council, to adopt the draft
Fesolution — Dacs represencanons for Avdrologica! informarian, contained in Annex 1 to this
Recommendation, with the addition of the « Requests 0GC » indicated thereinand Annex: 2 to
that draftresalution.

Annex: 1
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Annex to draft Recommendation 4.1(3)/1
Draft Resolution for consideration by EC-59 on WaterML 2.0

DATA REPRESENTATIONS FOR HYDROLOGICAL INFORMATION

THE EXECUTIVE COURNCIL,

Moting that the Commission for Hydrology hadinitiated the WHO Hydrolegical Observing
System that would require the exchange of hydrological information between Members,

Moting further

(1) That standardizing on a limited numberof data representations offered potential
savingsoftime and money for Members,

(2) That the Commission for Hydralogy had worked clasely with the Open Ge ospatial
Consortium in developing a standard representation of time series of hydralogical
infarmation knownas WaterML2 Part 1 and a standard representation of stre amflow
infarmation knownas WaterML2 Part 2,

(3) That the Manua'on Codes (WMO-Mo, 206} VelumeL3 records data representations
derivedfromdata models,

(4] That the Manua'on WIS [WMO-MNo. 1060) requires Members to create WIS Discovery
Metadatarecordsto describe the information they wishto make availabletoother
Members,

(5) That the published edition of the Guids ro Hydralagical Fractices, Volume I [WH G-

Mo, 168) pre-dates the WHMOInformation System andthework of the Open Geospatial
Consortium ondata representations for hydralogy,

Decides

[Note: Decides (1) and Annex 1 are providedto CHy-15for information ta 5"ICI!- the complete
context of the Resolution. CBS-16 will consider their contents and recommendany changes
thar arenesded. ]

{1} To amendthe Manus/ on Codes [WHMO-Ne. 3068] Volumel. to introduce Waterd L2
Part 1 and WaterML2 Part 2 as datarepresentations thatare suitable for the exchangs
of hydrologicalinformation as 5|:ueu:|Fecr|n Annex 1 - Introductonof WaterML2 Fart 1
and WarerMi 2 Farr 2;

(2) To amendthe Guids ca Hydrlogical Fractices (WHMO-No. 168) Valumel as specified in
Annex2;

Requeststhe Secretary-General to amend thetest of the Manualon Coges (WHO No. 306)
VolumeL3 and WHO-No, 168 asspecifiedin Annexes 1 and 2 respectively andto make
editorial changes asneeded.

Requests OGC to revise the non-normative (informative) material on the basis of the
comments to be provided by the CHy representatives in the Hydrology Domain Werking Group
[HOWG]).

Annexes: 2
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DRAFT RESOLUTION
Draft Resolution 4.1(3)/1 (CHy-15)

DATA DPERATIONS AND MANAGEMENMT

THE COMMISSION FOR HYDROLOGY,
Moting

(1}  The growingneed of Members for appropriate hydrelo gical data management and
information systems,

(2}  Resolution23 (Cg-17),

(3] Thefinalreport ofthe Second Session ofthelnterProgramme Expert Team on
Observing System Design and Evolution (IPET-0S0E),

Recognizing

(1) The impeortance ofinduding reliable hydrological observations and data inthe WHO
Integrated Global Observing System (WIG0S) andthe WO Infarmation System
(WIS),

(2) That theinitiative afthe president of CHy to launch a demonstration and testing portal
forthe first phase of WHOS had been successful and had met with widespread
approval,

(3) That the quality and sustainability of free and,or open source software, such as of

Meteorale gy, Climatslogy, and Hydrology Database Management System (MCH],
dependsmainky on the numbercofits users and developers,

(4] That new andincreaseddemands arenow beingputon the global datacentres, in
particularin support ofthe global assessment and management of the world's water
resources inthe context ofthe S0Gs and the Global Frameworkfor Climate Services
[GFCS),

Recalling the requestof Cg-17 to moniter progressin the areaof data operations and
management (see paragraph 4.1.110 of Cg-17 Abridged Final Repaort),

Acknowledging the long-standing contributionte its activities made by the Global Data
Centres, namely GROC, GPCC, IGRAC and HYDROLARE,

Approvesthe furtherimplementation WHOSPhaselas well as theinitial concept of WHOS
Phasel, as describedin paragraphs 4.1(3).4 to4.1.(3).8, and requests the AWG, withthe
supportofthe WMO Secretariat, to develop an initialimplementation plan, coveringissues
such as governance, architecture, relationships withthe WIGO0S5 and WIS centres, provision of
metadataints 35CAR anda cleardefinition eftheroles of CHy, the Secretarat, the global data
centres, andthe NMHSs, to be presentedto EC-70 in 2018 for its endorsement;

Requeststhe president of CHy

(1}  Toformasmalltaskteamin charge of preparing a report to the Executive Council with
rePardtn the evolingrole ofthe GROC, IGRAC and HYDRZILERE, and their
relationshipwith WHO, with respectto the monitoringand measurement of the
achievementofthe S0Gs, theircontributions to GFCS and supportto WHOS, GHSF
and other CHy initiatives;

CHy-15/Doc, 4.1(3), APPROVED, p. &

(2) To liaisewith the president of CCl to concurwith CHy to indude GPCCin the task team
and in the review ofits evelvingrele mentioned abeve, in a manner similar to the
GRDC, IGRAC and HYDROLARE;

(3) To continue ensuring an appropriate representation of the Commissionin theInter
Commission Coordination Group on the WHO Integrated Global Gbserving System
(ICG-WIGOS) andin etherrelevant WIGOS and WIS:

Requeststhe AWG to prepare a newversion of the observational requirements andthe
Statementof Guidance forthe Application Area = Hydraology =, taking into consideration the
implementation plan of WHOS Phasell, to be presentedto IPET-050Ein thesecondhalf of
2017 and made available to NHSsthroughthe WHOS web page:

Regueststhe AW G engagewith the Commission for Basic Systemsto ensurethat Phase 2 of
the WHOS is fully aligned withthe WIS 2.0 Strategy.”

Requeststhe Secretary-General to continue promoting the development of free andopen
sourcesoftware for hydrology (suchas MICH), accordingte user requirements and make them
available to all users;

Invites Members to contribute to global data centres in accordance with the recommendation
ofthe report tothe Executive Councilmentioned above, to ensure hydrological data and
relatedinformationthatis critical for WH3-supported programmesis available and accessible;

Invites Members hosting global datacentres to continue to provide sufficient resources to
ensurethelong-term operation and service-delivery capacity of these centres;

Further invites Members to consider MCH as a possible datamanagementtoal for their data
operations.



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)

1) WMO OMM

S—_
AN



First Session of CHy Advisory Working Group
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[a}] MrHarryLins (United States of America) - president of CHy
(B} Mr3Silvano Pecora(Italy] - vice-president of CHy

(¢} MrlanDanhelka(Czech Republic)

(d} MrHarry Dizon (United Kingdom of Great Britain and NorthernIreland] ]
(e} MsJaniceFulford (United States of America)
(f1  MrTom Kanyike [Uganda)

(g}  Ms Hwirin Kim [Republic of Korea)
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(h}  HMr¥uri Simonoy (Russian Federation]
(i}  MrMarendraTutgja (2ustralia)
(i1 HrMarcelo Uribury Quirns (&rgentina)

(k] Mrlianging¥ang (China)
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Annex 2 to draft Resolution 8/1 (CHy-15)

STRUCTURE OF THE COMMISSION FOR HYDROLOGY

Coordination and Implementation Support

President, vice-president, 1 AWG member
WISWIGOS, GFCS, GDPES, RAs ETR ...

Measurement, Hydrological
Monitoring. and Applications,
Infosystems Products and
Services
Activities Supported CHy Member Activities

by Secretariat

Activities supported by Sec.
with help from OPACHES

Activities requiring
leadership by Members
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WHOS
WMO Hydrological Observing System

Phase Il — Initial Implementation

Silvano Pecora
Vice-President of WMO Commission for Hydrology
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THE SEVEN COMPONENTS OF WHOS
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DATA

The ultimate goal of data collection in hydrology, be it precipitation
measurements, water-level recordings, discharge gaugings, groundwater
monitoring and water quality sampling, is to provide a set of sufficient good
quality data that can be used in decision-making in all aspects of water resources
management, in the wide range of operational applications as well as in
research.

Decisions may be made directly from raw data measurements

or based on derived statistics or on the results of many stages

of modelling beyond the raw data stage, but it is the collected
data that form the basis for these decisions. Data sets are of
great intrinsic value as they are collected through a huge
commitment of human and financial resources and often

during a long period of time, and they acquire also a use value
when are made available in an usable form to the final users to -
respond to their specific needs.




FORMAT

Resolution 25, adopted in May 1999 by the Thirteenth World Meteorological
Congress, commits WMO Members to broaden and enhance, whenever
possible, the free and unrestricted international exchange of hydrological data
and products. In 2005, a Global Climate Observing System (GCOS) report
identified standards as a key problem in data exchange in global hydrological
and atmospheric networks. Thus, in 2009, WMO and the Open Geospatial
Consortium (OGC) jointly formed a Hydrology Domain Working Group (HDWG)
to address this issue.

In particular, activities of the WMO/OGC Hydrology Domain
Working Group are providing technical and institutional solutions
to the challenge of exchanging data describing the state and
location of water resources, both above and below the ground | _ _
surface, with a number of standards associated with WaterML 2.0 "%
such as WaterML 2.0:Part 1 — Time Series; WaterML 2.0:Part 2 - “ |
Ratings, Gaugings and Sections; WaterML-WQ; GroundwaterML
2.0; among others.
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SERVICE

Utilizing a collection of WMO and OGC Web services, WHOS is designed as a
“services stack framework” that shares catalog data, metadata and data with
the user. The services stack framework identifies three types of services as
essential to sharing water information across the web:

- catalog services ;f
- metadata services 7 ‘
Y

- data services.

These three services work together to completely index, describe and provide
access to water information (e.g. time series). Catalog services provide users
with an index of hydrologic metadata, metadata services identify collections
of time series available over a domain of space and time, and data services
provide the user with the raw data for a specified temporal period and spatial
area. This framework is designed to publish and distribute time series, but it
can be extended to include grids and coverages as well.

1) WMO OMM
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oNToLOGY Q¥

The WMO Hydrological Ontology is a formal naming and definition of the {
types, properties, and interrelationships of entities that really or l
fundamentally exist in the domain of hydrology; in particular, it
compartmentalizes the variables needed in hydrology and establishes the
relationships between them. The ontology is encoded using OWL, and all its
elements (classes, properties and individuals) are defined as RDF resources,
and identified by URIs. The WMO Hydrological Ontology provides semantic
access to linked data by incorporating OWL reasoning within the SPARQL
syntax. The adopted development approach takes into account not only
semantics, but a more general perspective in order to address possible

future needs. The conceptual challenge concerns the enablement of new
ways of searching and the adopted methodology is essentially supported by
the approach of enriching the searchable information that is associated

with hydrological data and information.




MEDIATOR

Data interoperability is the capacity to move data and information across
heterogeneous sources and destinations, in such a way that the receiver is able
to restore the original representation of information. This problem can be tackled
through the mediated approach, that is identifying the existing heterogeneity
boundaries and implementing suitable adaptation logic by means of specialized,
lightweight components.

WHOS is supported by a mediation-based federated solution, which has proven
suitable for implementing data interoperability in the Hydrology domain.

The adopted solution includes discovery services, relating and
combining data from sources characterized by heterogeneous models

and encodings, and presenting the users a uniform federal view of

metadata and data. A mediator-wrapper component transforms the g -
flowing XML resources from the local to the federal schema, by means :
of ad-hoc structural mappings. The federal model is based on the ISO t
TC 211 conceptual model, which is nowadays fairly consolidated and ¥
y&;@?ptured in well accepted standards. .

2} WMO OMM
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BROKER { p

The Brokering approach is based on the following principles: |

a) Autonomy: Keep the existing disciplinary infrastructures as autonomous as
possible, not asking them to implement any “more general” service bus.

b) Subsidiarity: Supplement but not supplant disciplinary infrastructure mandates
and governance arrangements by interconnecting and mediating their service buses.
c) Interconnection: Build incrementally on existing infrastructures and introduce
distribution and mediation functionalities to interconnect the heterogeneous service
buses characterizing any domain specific or other infrastructure.

d) Low entry barrier: Minimize the barrier for both users and resource providers of
any disciplinary infrastructure.

e) Flexibility: Be flexible enough to accommodate existing and future information
systems and information technologies that will augment the service bus
implemented by any discipline.

f) Effectiveness: Address the full range of information exchange needs (discovery,
access semantics, workflow, etc.).

J WMO OMM




CLIENT

The final component of WHOS is the web or desktop client. The client is the
component that allows for the harvesting of hydrologic information at the
locality of one’s own computer or analytical system as per Manual on WIS
(WMO No0.1060) section 3.6.7 “Provide access to information”.

The client is a platform located on the user’s machine and communicates
with both data services and the registry.

Users can directly download hydrologic information from data providers if
they already know of their existence or can search the registry for data that
they might not know about.

Once the data of interest has been discovered, users can download the
information onto their local databases.

1) WMO OMM
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Hydrological Yearbooks
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WHOS at NATIONAL SCALE




Federation of National Hydrological Data




WHOS at TRANSBOUNDARY SCALE




Federation of Basin Hydrological Data
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WHOS at REGIONAL SCALE




Federation of Regional Hydrological Data




<'WHOS at GLOBAL SCALE




Software and Social Hydrosystem
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Interoperability and Information Flow
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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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demonstration and testing in preparation for a review of the WHOS concept at the 15th Session of the Commission for Hydrology (CHy- E
15) in December 2016. A full WHOS implementation is subject to approval by CHy-15.
This web portal features some advanced operations supported by the designed cyberinfrastructure.
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|| 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 Hydralogical 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
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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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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
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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
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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 particular, it
comparmentalizes the variables needed in
hydrology and establishes the relationships
between them.

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

™ Colour represents a grouping of
concepts according to their properies

Ontelogy client

(g SPARQL

Search:

Search by name b

Q

@ Return to the full network

Information Pane

Flux, discharge

Variables

Connections:
Discharge, groundwaterflow
Discharge. in conduit
Dizcharge, stream
Dizcharge, unspecified
Dizcharge, well flow rate
Fluzx

Storm water flow

Synonyms:
Flujo, caudal
Flusso, portata
Fluzx, débit



Caudal, agua subterranea
Dizcharge, well flow rate
Parata, in condotta
Débit, dans une conduite
Discharge, per batch
Depth of flow in pipe or conduit
Flow, per batch
Discharge, groundwaterflow
Storm water flow
Debit, cours d'eau
Flow, in conduit pipe or treatment plant
Caudal, en conducto

harge, stream

udal, corriente

Discharge, unspecified
Portata, ©
Paortata,
Di arge, in conduit
Débit, écoulement souterrain
Streamflow




Fa

Lad

(4,

1 - PREFI¥ : <http://www.semanticweb.org/ontologies/hydrology#>

PEEFIX rdf: <http://www.w3.o0rg/l399/02/22-rdf-syntax-nsf>
gelect distinct ?name
- where {?x rdf:type :Variable.
?X :variablename ?name.
?x :searchedBvy ?v.
?y rdf:tyvpe :Concept.
?y conceptname ?z.

filter regex|(?z, "lewvel, stream", "i" }}

Raw Response *

Showing 1 to 18 of 18 entries

name

Search:

L
K

|Shc+w|5[] v|entries

&4
v

10

Water depth, stream

Profondeur de I'eau, cours d'eau

Profondita dell'acqua, corsi d'acqua

Mivel del agua, corrisnte

Stream gage height

Gage height stream

Profundidad del agua, seccion transversal promedio
Hauteur d'eau, cours d'eau

Water depth, cross-sectional averaged

Profondeur de I'eau, coupe transversals moyenne



WMO Codes Registry  Browse  About

List all registers

Filters Name

'™ root
[ Ovmer

 World Meteorological
Organization (WMQO)
[487]

'™ 306: Significant
Weather

Entity

1

' W

'™ Common

'™ Observation and
measurement types

'™ Code Table D-3:
METCE observation

tvpes

Advanced -

Submit

http://codes.wmo.int/

Notation

306

4678

COmimon

observation-type

METCE

Description

The root
register

WMO No. 306
Manual on
Codes:
Significant
Weather.

This register
provides terms
that may be
used to describe
significa...

WMO No. 306
Vol I.2 Common
Features.

The items
within this code
table are
specialized

Status
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WH&S

& Dashboard
£ Sources
Catalogs

* Favourites

WMO OMM

‘ -
'
S my sources
+Add | @ Delete
Show 10 v entries search:
Source - Description = Endpoint Type =
Argentina Histarical daily termperature n wege Thredds
Canada Real-time discharge n {;ﬁ Ftp
Ernilia Romagna Histarical daily discharge n 6 Hydroserver
Switzerland Historical daily precipitation B @ Hydroserver
Showing 1 tod of 4 entries Previous MeExt

Source Usage Information

Source editor is a very flexible, advanced plugin for data dissemination. In the admin interface, we are using a specialized wersion of the
source plugin built for hydrological purposes. We hawe also customized the plugin with user-friendly editors in place of command-ling tools.
For complete documentation on the source plugin, visit the website WHOS.

View Source Documentation



WH@ S my catalogs

@ Dashboard elete | & Refresh
£ Sources
Show 10 v entries Search:
Catalogs
Catalog Title Keywords
& Favourites (] - s Description s Coordinates Sources Image
O SANA, DA The Sava hydrologic monitoring is a fe... n a
O ITALY ITALY n a
[ CHINA CHINA  The China hydrologic monitaring is a 1., n a
[ ARCTIC ARCTIC  The Arctic-HvCOS program is being n a
prom...
Showing 1 to 4 of 4 entries Previous - MExt

Catalog Usage Information

Catalog editor is a wery flexible, adwvanced plugin for data dissemination. In the admin interface, we are using a specialized version of the
catalog plugin built for hydrological purposes. YWe have also customized the plugin with user-friendly editors in place of command-line tools.
For complete documentation on the catalog plugin, visit the website YWHOS.

View Catalog Documentation

WMO OMM
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Filter

Save Cancel
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SAVA

The Sava hydrologic monitoring is a federated network composed by & States (Bosnia
and Herzegovina, Croatia, Montenegro, Serbia and Slovenia), including 2 Entities
{Federation of Bosnia and Herzegovina - Bosnia and Herzegovinag, Republika Srpska),
together with the International Sava River Basin Commission, an international
arganization established by the Framework Agreement on the Sava River Basin
(FASRE), which i5 the unigque international agreement integrating all aspects of the
water resources management.

The portal provides access to the hydrological obhservations in the International Sava
River Basin, cammonly 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 Consartium and the World Meteorological Organization.

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

Brokered services 6

Brokered sites; 114

Brokered variables: o

Geographic extent [ 14 1653, 46.34, 204547, 42 8333 |

2) WMO OMM
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Published interfaces

The following catalog interfaces are available:

CUAHSI AP intetrface

Endpoint: hiip.danpa-er geodab, ewgi-cal-arpa’sernvices hiscentralvebif3084de 87 4637 03 3c0f0defod3ach
Target namespace: Mo Ahiscentral clahsl org 207002051

Capahbilities document

REST interface
Endpoint: hfip.danpa-er geodab, ewgi-cal-arpa/ senvices/pi-restive bIf 30 80doe87 463793 3e0defcd3aetvdatasctareport
Capabilities document

OAIPMH interface

Endpoint: hifpudarpa-er. geodab ewgi-caf-arpaisenices/oalinmiyvebff308dde8 7 48537 935e00defcdlash
Target namespace: AifpAoal_pmb sdifioraresearch. el

Capabilities document

OAIPMH I1SO 2007 interface

Endpoint: hiipAarpa-er geodab ewgi-cat-arpalsenvices/oalmiiso 2007 vebif30800e 87 48279322 0f0defcd3aeh
Target namespace: Ao Aoal_pmb sdifioraresearch.ew’

Capahbilities document

Test Portal interface
Endpoint: hfip.danpa-er geodab, ewgi-cal-arpa/search viewlc=ve I 30800087 4637 9330 defcd 3ach
Capabilities document

OPENSEARCH interface
Endpoint: ko danpa-er geodab elgi-cal-arpaisenicesopensearchne bif 30800087 4637 035e0f0defodtaeh -

WMO OMM
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STANDARDS IN OPERATIONAL HYDROLOGY




Wateroffice

Real-Time Data Historical Data Station and Tools and

Welcome

Network Data Downloads

Canadi

Partnerships Resources

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 a 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 information base for Canada.

Search for Real-Time Data by: data mart site:

® Station Mame
OR
(' Station Mumber

OR

) Province ar Territory

OR

() Drainage Basin

2) WMO OMM

Enter Full or Partial Station Marme

Enter Full or Partial Station Number

All Provinces & Territories v

01 Maritime Provinces Drainage v
Saarch More Search Options
Map Search

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

http: /fdd. weather. gc.cashydr
ormetric/

Partners

E alberts

British Columbia
d Manitobs
| Mew Brunswick

MNew foundland and
Labrador

Iﬁl Morthwest Territories

MNowa Scotia
Munawut

Ontario

] Tl

Prince Edward Island




WH@ s S my sources

& Dashboard +2dd @ Delete
£ Sources
Show | 10 v entries Search:
Catalogs
Source - Description = Endpoint Type =

* Favourites

Argentina Histarical daily termperature n - Thredds
Canada Real-time discharge n ;c;fi Ftp
™ BT =oraana TSI AT LAy Qreerar e e Hydrosenver
Switzerland Histarical daily precipitation n @ Hydroserver
Showing 1 tod of 4 entries Previous MeExt

Source Usage Information

Source editor is a very flexible, advanced plugin for data dissemination. In the admin interface, we are using a specialized wersion of the
source plugin built for hydrological purposes. We hawe also customized the plugin with user-friendly editors in place of command-ling tools.
For complete documentation on the source plugin, visit the website WHOS.

View Source Documentation

WMO OMM
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Search for time series

Gl-axe 505

Discharge
) (Discharge-
Average)
Discharge,
unspecified

Parameter: Discharge, unspecified
Station: EC:08HD018
28.04.2015 1000 (7.432 ) to 29.05 2015 12:15 (5 .077 ) 5.400

5.100
5.075
5.050
5025
y 5.000
4875
4.950
4925
4.900
4875
4.850
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4.800
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4.725
4.700
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4800
4575
4550

5[28/15 4.00 PM 5/28/15 6:00 PM 5/28/15 8:00 PM S[28/15 10:00 PM 5/29/15 12:00 AM 5/28/15 2:00 AM 5/28/15 4:00 AM 5/29/15 6:00 AM 5/29/15 8:00 AM 5/2515 10:00 AM 52815 12:00 PM 5[29/15 2
Time

b b
e
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@ GRDC®

GRDC

The Global Runoff Data Center operates
under the auspices of the WMO and
supports research on climate variability
and global change. The German Federal
Institute of Hydrology hosts the GRDC in
Koblenz near the confluence of the
Moselle and Rhine Rivers.

igrac

IGRAC

The International Groundwater Resources
Assessment Centre is UNESCO Global
Groundwater Centre, it also works under
the auspices of WMO, it is a corporate IAH
partner and it is financially supported by
the Government of the Netherlands.

What People Says

hydrologists describing their experience in operational activities

HYDROLARE

The Centre on Hydrology of Lakes and
Reservoirs was established by
Roshydromet at the State Hydrological
Institute in support of the global
monitoring system on lakes and
FEservoirs.

We were looking for a salution that allowed users in twenty or more countries to enter, store and
report on lots of hydrological data. We found the perfect solution in WHOS. Once we started to
understand the few principles upon WHOS is built, the drag and drop interface did the rest.

WMO OMM
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WMO Hydrological Observing System

GRDC

The Global Runoff Data Center operates under the auspices of the WO and supports
research on climate variability and global change. The German Federal Institute of
Hydrology hosts the GRDOC in Koblenz near the confluence of the Moselle and Rhine
Rivers.

O disclaimer

Brokered services, 43

Brokered sites; 3457

Brokered variables: 4

Geographic extent [ -65.6 47 0365, 146.11,-36.833 |

Copyright @ World Meteorological Organization 2016 -
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Brokered services

PLATA hly Organization 01/0141980 311220148
SADC Wy Organization 1439 1 010141980 31122015
CHIMA, Wty organization 2623 1 01/01/1380 IMAN2/2015
SANA Wy organization 114 5} 01/0141980 3112720148
ITALY hily Organization 4812 4 01/a141980 311220148
MIGER Wy organization 189 1 01/01/1980 IMAM2/2015

Copyright @ YWorld heteorological Organization 2016
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THE ARCHITECTURE




The Road Further Ahead in Hydrology

Using WMO and OGC Standards

HydroCatalog

HydroClient

SOS2
(WaterML 2)




WHOS Architecture Overview

NHS
WHOS Metadata
s Web Catalog
Data T .
Service T
Data g ez | Jerolozis
M i L Ontology
Registration M— i 8

666

|

Data Providers

Data Access

Data Discovery

[i] [y, ¢ [l
82 % %

Users
(Web & Desktop)

) WMO OMM




WaterML2 and SOS2

Locations GetSites Data ';

GetSitelnfo
Variables o

GetVariablelnfo _
Date Ran GetValues
5% Data

WaterML2 ‘

Data
SOS2 Repositories
Web Service
TRANSFORM EXTRACT

H SOS2 is how you ask for data
WaterML2 is the format of what comes back




Broker Approach
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STANDARDIZED DATA EXCHANGE IN HYDROLOGY
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CURRENT DEVELOPMENTS IN WHOS




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 I 5- Instruments and methods of observation

|
|
|
[ Metadata updates in a timelyruseful 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

| 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

Quick access

Generate station report by:

OSCAR quick access & reports

Quick access

*\______

| Station name

| wmo 1D

&
Map filter

Generate station lists by:

| Country

| Program

Find people by:

| Contact name

Filter map

By program [ network:
[« caw
[wf GCos
[wf GCw
[« Goos
[« zOs
[« cTOos
[ HWRP

WMO OMM

AN,
.Y

-
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sset

Station Type:
Land (fixed)

Avout | News | Giossary | FAG | Unks | comscrus | Logn

Observing Systems.
A R Capability Analysis
and Review Tool

Quick access

| Canerate station raport by:

Filter map
By program  natwor:
@ e
m [Vecos
o [reew

anersts station nste oy:

Home | Search | Crioal review

Note: This is 2 beta version, all data will be erased before going to production!

Welcome to OSCAR

Latest news.

L+

sean

Detailed station
report
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HYKSTAT V1S vl SETR01E

Bureau of Meteorology (TSDMS project)

WaterML2.0 part 2 API validator S TR

Table 26.00
Section 226017 X5 0 Run 0 Taken 30/12/1899
22 . . . . ' ' . . .

Discharge (MU'd)
Mean Velocity (m.isec. )

Base APl URL

hitty termiZ

Watted Parimeter (m )

Control Cross Section

Bureau of Meteorslogy (TSOMS project)

sm  2mon IACORS CREEX @ CTODLES
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veTe 141 atarCeure n Uagaitanriay

harge M
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208 i 01012008

Results

e

Bureau of Meteorology (TSDMS project)

Monitoring point tests

1000

Levabim)

200 o 500

w0 W
Diararge (M) ewas scaie

100 - WanerCourseLovel_m in Matres

WaterML2.0 part 2 - demonstration client

a4l S
o 3 25 3 35 4 45 5 66 & 68 7 75 &
141 - WaterCourseDisc harge _MLd in Megaitres'day

yellowstone river near livingston mt | Setti ngS

T

faring Tasie Sersings
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] i
I p—
|

2001 4-100. 00-141-102

0o
Streamflow (cubl

Aug 1981 1o Dec 2014
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vegsml:ghUnitDescriptions»
v<gsmle:GeologicUnitDescription>
<gsmle:bodyMorphology xlink:href="http://resource.geosciml.org/classifier/cgi/geologicunitmorphology /layer
</gsmle;GeologicUnitDescription>
</gsml:gbUnitDescription>
¢!-- add more compositions --3»
¢gwml:gwUnitMedia 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:Locatic

</gml:location> Flow
¢gwml2f: gwFlowPersistence nilReason="missing"/> 0 ST GW_Diachargs
= . - Bl & = o We
<guml2f: pwFlowProcess xlink:href="urn:Precipitation™ xlir e P Well
. A rge GW_Flow
¥ <guml2f: gwFlowT ime > We‘: Ccf:est;ucttlon oW Sor

v " . .o - " " = n|

v <gml:TimePeriod gml:id="gin.richelieu.recharge.1l.ft™> auiter fes Land  GW_Divide On-CodySurface e
¢gml:beginPosition>2012-04-81</gml: beginPosition: aw_Well surtace

<gml:endPosition>2013-83-31</gml:endPositions
¢/gml:TimePeriod>

N s —

</gwml2f: gwFlowTime> E
= - a a i " & - i @
<guml2f:gwFlowVelocity xsi:nil="true" nilReason="unknown 3 | Main
v <guml2f: gwFlowVolumeRates .'{I CWM"W G'%wvamnow
g Mnck-:quﬂv GW_Aquifer
GW_In;raFlow \ GW_FlowSystem
GW_InterFlow

GW_RBasin
- Flow

GW_ManagementArea

GW_Monitori

Well
Well Construction

SR GroundWaterVL2

GW_AquiferUn ck aquifer

so‘m smmmm GWM
and organisms in groundwater Lz

GW_ChemicalConstituent
GW_MaterialConstituent
GW_BiologicConstituent

GW_FluidBody

GW_HydrogeoVoi

Main
Constituent



QGIS and WEBSERVICES

QGIS 2.10.0-Pisa
Project Edit View Layer Settings Plugins Vector Raster Database Web Proces:
= B B : @ 3 @) () & - | Server connections
NEBRLRO$LerRBPLIRR ¢ ¥
o [G\-axe WFS < ]
A ”~— @ i @bal fa a abe| <l abgl  <abg
v-y B R & O =< P [y oy gl & o &g g
[ Connect ] l New ] [ Edit I [ Delete I [ Load ] l Save ]
V‘ Browser 3]
+
'. O2T@me Filter: [ ]
[+]
> B9 Home Title “ Name Abstract Cache Feature Filter
'ﬂ Favourites
’b P E‘{ denm... denmark denmark
) MsseL canada canada canada
R 7 FepiEs russia russia russia
@ = i norway norway nerway
é ows iceland iceland iceland
% . wes finland finland finland
- & WFsS
@ Gl-axe WFS Modify WFS connection
9 @ wMs
Connection details
o\,;; b 0 Use tit Name [G\-axe WFS l
0 Onlyr URL [http:ﬁpezzatl‘essw—Lah.eu:SOBOIg\—axe-features{serwces{wfs? l
Eanrsind If the service requires basic authentication, enter a user name and optional
password
EPSG:4
User name [ l
E Password [ l
Layers ®
& e T @ @O

Coordinate: -1.560,0.496 l Scale [1:842_661 |VI Rotation: Render @EPSG:A‘LEZE ‘
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Ef: DAB RESTful API - Version: 1.0.0-BETA

DAB RESTful API

This RESTful APIs (Application Program Interface) provides simple search capabilities and resources encoded in
JSON, which simplify the development of applications and clients making use of the DAB

API key

The key is required for API configuration, such as views management, and it is also required to enable the test functionalities of

this page.
Fill the form below and click the "GET A KEY" button; you'll receive in the mail box you provided the APT key along with the

registration details

[Email |*
‘Name ‘*
‘Last narme ‘*

‘Insitituefurganizatinn ‘*

Enter your API key in the field below and click the "VERIFY KEY" button; if the key is verified, the test functionalities will be enabled

|Enter your AP key here |

VERIFY KEY

See also the |avascript API




TRAINING on HYDROLOGIC DATA SHARING

WORLD
METEQROLOGICAL
QRGANIZATION

COMMISSION FOR HYDROLOGY

1** Training Course on Hydrologic Data Sharing

Date: davs month 2016
Local organizer: MNational Hyedrologicsl Sarvics in Country

Organized and funded by (in zlphsbstical ordar):

*  Organizstionl ... (ORGL)

*  Organisationl ... (ORGI)

v World Matzorological Organisation (Whi0)
with the collaboration of (in slphabstical ordac):

*  Agsnevl ... (AGL)

*  Apsncvl ... [AGI)

*  Hvdrology Domsin Working Group (OGO WRO HDWE)
and the eoordination of: WhIO CHy - WHOS prosramms

Venue: City, Country

Backeround

Watar observation dats is fundamental to our understanding of water resources and their spatial and temporal
wariabilitv. Watar resourcs managsment within countriss, resions and continsnts around the world is highly
distributsd with many erganisations tvpically invelved in the collsction and manassment of water data, sven
within single countrias. In addition gsographic features such as river basins and aquifers generally do not
alien with ths boundarias of nation states and 90% of people live in countries that shars transboundary
hwdrologicsl fzaturss with their nzighbours. As a result, to undarstand water resources within basins or
aquifars, hvdrolesical dats sharing both within and betwesn countrizs is usually raquired.

Contant and format standards for water dats exchangs srs 3 fundasmantsl requirsment to daal with ths
complaxity which arises when disparsts dats from different organizations arz brought togsther. Adharancs to

standards such =5 WatseDIL 2.0 zllows datzs to bs zzerspsted mors sasily without the complex task of

undesrstanding and translating multipls dats formats. The nsed for sxchangs of watsr obsarvations data
oparatzs at many diffarent lavels, from sharingacross intarmational bordars to inter- and intra-aganey sharing
within individual countries.

Devalopment of communitv-agraad consistent models snd axchangs formats for spatial and temporal data
and metadsts incresses intsroperability betwsen information svstsms. It has many practicsl bansfits

including: improved sfficisncy and quality of information modsls and swstems; widsr use and r=-uss of

1) WMO OMM

information; vendor and opsn seurcs suppert at low or me cost to users; and new wvalus to sxisting
information through serandipitous usas.

The WateshL 2.0 standard for hwvdrological dats sxchange providss a solid foundstion for improvesd
intzroparability batwesn water information svstems and incrsased dats sharing between WHIO Mambars.

Seope

The zvant {5 targstad to operationsl hvdrelozists, hvdreolozics]l dats manazsrs, and sarly carssr scisntizts
{advancad students, PhD candidatss and postdoctoral rassarchers) with intarzst on dats standardization and
intzroparsbility in hvdrology, They ars sxpectsd to be proficiznt in English 23 2 working langnags.
Participants will attend 2 serizs of lacturss and practical axercises. Attsndancs of intamational sxperts on
hvdrologic information svstams will snsurs an advancsd and stimulsting lsaming snvironment for
participants. Attandszes will raczive 2 propar cartificate of attandancs upon complation.

Weleome and

Flavisw pravieus
daw and

Rawvisw pravious
daw and

Raviaw pi'=-\.101.'|5

dav and

Web Sarvicss

objactivas introduction to introduction to introduction to
nsxt topics naxt topics naxt topics
Introduction to
hydrologic data Dats formats in WIGOE
sharing hvdrology Ontology in
. ~ hydrology
zsentations of WatarhL2 WHOS
- hydrologic dats
managsment in ki .
zach participant Encoding of o qg.‘;\l:ur Ths WHIO data
country sampls dats VEMED = modal METCE
szarchahls
- Break Break Break Break
- Live demonstration Web sarvicas in camlogs'dofdam
= da . . providars
What they will bs hydrology WIS
doing - Broker and
- Lunch ‘ Lunch Lunch Lunch
L Basics and . . WIS Tuterial
Tutorials Weorkshop on Weorkshop on
Hvdrosarvar Hvdrocatalog
Diats Formats and ‘ WIS end HIS

Cruzstions and
Answars

Crazstions and
ANIWELT

Quastions and
Anzwars

Chazztions and
AnIwars




WHOS IN THE CLOUD
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These are the fine people that make WHOS
architecture what it is today

David Maidment David Valentine

& CUAHSI 1 3

1
UNIVERSITIES ALLIED FOR WATER RESEARCH "'"fl_ % HP 1:" 1_-_\
(.Q |l 5o Weiqging Qu A )
Michael Natschke

Dan Ames Enrico Boldrini
BYL arpae

; Jose Mauro de Rezende e
James Nelson @ esrl

Tony Boston Silvano Pecora

SDSC Alva Couch Thomas Whitenack

AN [HEGD SUPERCOMPUTER CENTER Harry Lins
%USGS S KISTERS
Rich H 2 Pioneering Technologies. o
ichard ooper science for a changing world Stefano Nativi
llya Zaslavsky
Carsten Hollmann

Jose Arimatea de Sousa Brito

Stefan Fuest Morth Jiri Kadlec

exploring horizons

E& WMO OMM Steve Kopp Fabio Bordini




WHOS PLATA




Hydrologic Information System in the Plata basin
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HIS in La Plata Basin

Ibero-American -
Hational

Mateorological

and

Hydrological

services WMO Hydrological Observing System

HIS PLATA Sistema de informacién hidrologico del Rio de la Plata

La Cuenca del rlo de la Plata, con una superficie de 3.200.000 km? es la
segunda cuenca hidrografica mas grande del mundo. Abarca
importantes territorios pertenecientes a Argentina, Balivia, Brasil,
Uruguay v la totalidad de Paraguay. Las precipitaciones registradas
confluyen en dos grandes cursos, los rlos Parand y Uruguay, que
posteriormente vierten sus aguas en el Rio de la Plata el cual finalmente
desemboca en el océano Atlantico.

El conjunto fluvial de la Cuenca del rlo de la Plata forma el principal
sistema de recarga del aculfero Guarani, una de las mayores reservas
continentales de agua dulce del mundo; los gobiernos de los palses
implicados estudian su aprovechamiento de forma sostenible,
asegurando asl la provisién de agua potable para sus habitantes. La
cuenca sirve de asiento a una poblacién de mas de 100 millones de
habitantes, por lo que la interaccion humana con la misma a lo largo del
tiempo de forma incontrolada produce cambios significativos tanto para
la cuenca como para la calidad de vida de sus habitantes.

Atlantic

Los dos grandes rlos de la cuenca, el Parand vy el Uruguay, tienen una Boast

densa red de afluentes, subafluentes y tributarios menores, como los
rlos Paraguay, Pilcomayo, Bermejo, Salado, Carcarafid, rio Tercero, rio
Cuarto, Iguazu, Salado, Gualeguay, arroyo MNogoya, Mocoreta,
Gualeguaycha, Mirifiay, Aguapey, Rio Negro, Guaycurl, Pilaga, San
Javier, Queguay, Arapey, Guayquirard y Samborombdn, entre ofros.

=



Hydrological

Services WMO H}fdmlngl'cal Dbserving System

£ R
= Print ™ E Layers ¥ su Basemap ¥ w Measure

<ymlZ2:MeasurementTimeseries xmlns:wml2="http://www.opengis.net/waterml/2.0" xmlns:xlink="http://www.w3.0xg/1899/x1ink"

xmlns:om="http://www.opengis.net/om/2.0" xmlns:sf="http://www.opengis.net/sampling/2.0"

xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:sans="http://www.opengis.net/samplingSpatial/2.0" gml:id="mtcId">
<wmlZ:defaultPointMetadata>

- <wmlZ2:DefaultTVPHeasurementMetadata>
— Dischar <yml2:gualifier xlink:href="" xlink:tizle="n/>
— <wml2:uom code="m3/s">cubic meters per secondFlowm3/s36</wml2:uom>
T <wml2:interpolationType xlink:href="" xlink:title=""/>
</wml2:DefaultTVEMeasurementMetadata>
</wml2:defaultPointMetadata>
<wml2 :point>
<wmlZl:MeasurementTVE>
<wml2:time>2014-08-31T03:00:00+00</wml2 :time>
<wml2:value»l6841</wml2:value>
</wml2:MeasurementTVE>
</wml2:point>
<wmlZ2 :point>
<wml2:MeasuremencIVE>
<wml2:time>2014-08-30T03:00:004+00</wml2:
<wmlZ:valuerle957</wml2:value>
</wml2 :MeasurementTVE>
</wml2:point>
<wml2:point>
<wmlZ:MeasurementIVE>
<vml2:time>2014-08-29T03:00:004+00</wml2:
<wml2:valuex>17069</wml2:value>
</wml2:MeasurementTVE>
</wml2:point>
<wml2 :pointy>
<wmlZ:MeasurementIVE>
<vml2:time>2014-08-28T03:00:004+00</wml2:
<wml2:value>17190</wml2:value>
</wml2 :MeasurementTVE>
</wml2:point>
<wml2 :point>
<wmlZl:MeasurementTVE>
<wml2:time>2014-08-27T03:00:00400</wml2:
<wml2;:valuer17330</wml2:value>
</wml2:MeasurementTVE>
</wml2:point>
<wml2:point>
<wml2:MeasuremencIVE>
<wmlZ:time>2014-08-26T03:00:004+00«</wml2:
<wml2:valuer17489</wml2:value>
</wml2 :MeasurementTVE>
</wml2:point>
<wml2:point>
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DEVELOPMENT OF WHOS PLATA




System of Systems: Supply-chain model

|)I

Data/information is the new “oi

UPSTREAM
OIL & GAS

MID STREAM

Exploration
Field Development
Production Operations

DOWNSTREAM

Transportation
Processing ~— i
Storage & Distribution '
SUPPORTING
INDUSTRIES

Manufacturing
Refining & Petro-Chemicals
> Wholesale & Marketing




Supply-chain SECO

HCI Human Computer

Interface Storage capacity

«_?  Harmonization
-0 . . .
Y capacity Computing capacity

03 WMO CHy
Programmes

° I Brokering/Mediation Platform
[ APls ‘t APls

Regional/National Data Nodes
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Data systems
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Multi-Organization Effort

Human Computer
HC lntarfaca [

orage capacity %\g WORLD
'S METEOROLOGICAL
=& ORGANIZATION

©

Brazil Hydro Server /ite i )
pmputing capacity

T -———

=

———

1
——

UL server /ite ’
Uruguay Hydro Server /ire Hy : I{ WMO CHy PrOJect : HC .:‘.‘-l
i |
——Programmes | ! : = @CUAHS'
I o universities ollied for water research
P N L : ] =
\ Paraguay Hydro Server /lire L _I:|_C_ /I \~ —ﬁz'} ————————————————————— I—-l—c— ’I 4('-6 V-

/.

GOVERNANCE |~ WH&sS

/rc)jés S

A\

Challenges

Google earth engine

a google.org project

Data Systems

I
Workflow
/

Themae

I
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e-Sensing
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Ecosystem: Supply-chain model

| Governance | (@)1
ORGANIZATION
\ N\ )
Sourcing Harmonization, Warehousing Distribution  Users uptake
Quality
Quality Assessment, Retailing, Feedbacks
Check Ranking, Transformation Corporate
Enrichment selling
UPSTREAM MIDSTREAM DOWNSTREAM
Resource Interoperability Intermediate Final
Provide Platform Users Users




System of Systems

WF/Processing Community
Systems !

Portals & Appl.s

Brokering

Customization
framework
Data Tools

@ OFY

@
©

User-centered Appl.s



WHOS Plata System

A to provide a unique entry point for Client Applications to
discover and access Hydrological data published by the contributing Data Nodes.

Client Applications access the system utlizing the preferred service

‘ protocol/APIs.

Data Nodes publish their data utilizing the preferred service protocol/APIs.

Contribute to WMO Hydrological Observing System (WHOS)

WMO OMM




WHOS Plata — Main Functional
Requirements

Implement interoperability with service
protocols/APIs utilized by the Data Nodes

Publish service protocols/APIs required
by Client Applcations

WHOS Plata

Metadata mapping

Data transformation

A
N5

WMO OMM



WHOS Plata — Main Non-Functional
Requirements

—————

Quality of Service
‘ Availability

b

' Scalability

-~
WHOS Plata ‘ Response Time

( ’ Throughput '

Extensibility, in particular to support new service protocols/APIs,
metadata schemas/encodings and data models/formats

o AT
N

WMO OMM




WHOS Plata System Overview

Data Node

Data Node

<3 ) WMO OMM




Brokering a Data Node

The choice of which service

or APl to use is up to the
Data Node

WHOS Plata

- -
II“" T
us®

Data Node {* | P PP L L

| b

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



BROKER OF WHOS PLATA




Plata Broker Configuration at INMET

e p N
Distributes incoming [ Periodically checks When a node is

. i health of each node found unhealthy,
P PU bl i requests to the node with

it df
the lightest workload t| itremoved from
\- load balancer

broker.hisplata.org

“oa Routing \PPPTLLLLLETH N Load Balancing B Monitoring
Service Service Service

Jnreachable frcm DNS

L L 4

. . s
o** *
® K
®
U

tt P Address 4 G’Address 4
365

251 (e ] (Carie | oo

<1} WMO OMM

*
*
*
0




Gl-suite powered architecture
Additional clients

©C &=

WIGOS CUAHSI CUAHSI
OSCAR/Surface HydroServer  HydroServer

G jOAI-PMH M2M Interface
G Gl-portal \ \ 6 6

™~ & yale - CUAHSI CUAHSI
52 North g = o HydroServer HydroServer
o] Helgoland P Crar ‘
/ \ 52 North
SOS Service
CUAHSI
HydroDesktop f)t{wer Unidata
@ existing & THREDDS
future
networks ...

2 ) WMO OMM Brokered architecture




HYDROLOGICAL DATA OF WHOS PLATA




Questionnaire on Hydrological Data Availability

 CHy arranges a questionnaire for NHSs about
their current data publication status

 INMET translates and circulates it
* To be circulated by the beginning of June
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CLIENTS OF WHOS PLATA
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= # Water Observations Data Integrator : HydroExplorer
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Brokered OGC network client
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Tethys GRACE App
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Streamflow Prediction App
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PORTAL OF WHOS PLATA
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Stakeholders — They Make the Decisions
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Thank you for your attention

WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

WMO OMM

World Meteorological Organization

Organisation météorologique mondiale
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