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WMO INTEGRATED GLOBAL OBSERVING SYSTEM (WIGOS) 
and 

WMO HYDROLOGICAL OBSERVING SYSTEM (WHOS) 

2 

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 
 



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) 







EC-70 DOCUMENT on THE INITIAL IMPLEMENTATION 

http://www.wmo.int/pages/prog/hwrp/chy/whos/documents/WHOS_P
hase-II_Initial_Implementation_Plan.pdf 



System of Systems: Supply-chain model 
Data/information is the new “oil” 
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WHOS 

reshaping data in hydrology 

CLIENT 

BROKER 

MEDIATOR 

ONTOLOGY 
SERVICE 

FORMAT 

DATA 



Interoperability and Information Flow 
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AN OPERATIONAL PROTOTYPE 



http://hydrolite.ddns.net/whos/ 





















Import data from a WaterML2 webserver 



Import WaterML2 data from a directory 



WaterML2.0 standards 

Part 1 - 
Timeseries 

 

Part 2 – 
Ratings, 

Gaugings and 
Sections 

Part 3 – 
Surface 
water 

features 

Part 4 – 
Groundwater 

Part 5 –  
Water quality 

(best 
practice) 



ADOPTIONS by OGC and WMO 

• OGC adopted WaterML2 Part1 – Timeseries in 
February 2014, WaterML2 Part2 - Ratings, 
Gaugings and Sections in February 2016, the 
conceptual model WaterML2 Part3 - Surface 
Hydrology Features in January 2018, WaterML2  
Part 4 - GroundWaterML2 in March 2017 

• WMO Executive Council 69th session meeting in 
May 2017 formally adopted WaterML2 Part 1 & 2 
standards (p.133-134) 

 decides “To amend the Manual on Codes, Volume I.3 to introduce WaterML2 Parts 1 
and 2 as data representations that are suitable for the exchange of hydrological 
information, as specified in Annex 1 of the Annex to Recommendation 12 (CBS-16)” 



WaterML2 Part4 
OGC Standard today -> WMO Standard soon 



Implementation  
Technical scenario: GWML2 data used in QGIS 

Screenshot QGIS GMLAS toolbox interaction with French Groundwater 
Information Network: linking stations to aquifers description flows 



Implementation  
Technical scenario: GWML2 data used in QGIS 

Screenshot QGIS GMLAS toolbox interaction with French Groundwater 
Information Network : linking stations to groundwater level observations services 





WIGOS Metadata 
Standard 

- Approved at Cg-17 June 
2015 

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


WHOS INTERFACES 

OAI-PMH interface endpoint 
can be used to harvest 
WHOS content as: 
• Dublin core 
• ISO 19139 

• 2006 schema 
• 2007 schema 

• Wigos Metadata Standard 
 

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



jOAI Harvester – the result 

A folder 
containing 
about 80.000 
records 
encoded 
according to 
Wigos 
metadata 
standard 

E.g. 



WHOS RA VI System Overview 
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Brokering a Data Node 

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

Systems 

Data Node 

WHOS RA VI 

The choice of which service 
or API to use is up to the 
Data Node 

If needed, 
one or more 
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can take place 
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Connecting an Application 

WHOS RA VI 
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WHOS INITIAL IMPLEMENTATION IN RA VI 

1.  Sava river basin (lead by Mirza Sarač) 

2.  Danube river basin (lead by Jan Danhelka) 

3.  Rhine river basin (lead by Eric Sprokkereef) 

4.  Aral Sea basin (lead by Artem Shevchenko)  

5. Arctic-Hycos 



http://www.whycos.org/WMO/arctichycos/index.html 



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



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







WMO RA VI PORTAL 

NASA SERVIR PORTAL 

ICIMOD NEPAL PORTAL 

APP WAREHOUSE 



Stakeholders – They Make the Decisions 
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Thank you 
Merci 
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