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It’s about Hydrological Data 



Messages 

• Water complexity: sound decisions based on 
appropriate data: a value chain 

 

• Innovation is crucial for the future of Hydrology 

 

• Multidisciplinary Cooperation and dialog is a key 

 

• WMO as a partner 
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Towards integrated Water management 
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Virtual water flows balance 

Source: GWSP Digital Water Atlas http://atlas.gwsp.org/ 



The World Meteorological Organization 

• “As a specialized agency of the United Nations, 
WMO is dedicated to international 
cooperation and coordination on the state 
and behaviour of the Earth’s atmosphere, its 
interaction with the land and oceans, the 
weather and climate it produces, and the 
resulting distribution of water resources.” 



                 Activities in Basic systems in Hydrology 

DATA PRODUCTION 
& COLLECTION 

DATA PROCESSING & 
STORAGE 

DATA VISIBILITY & 
AVAILABILITY 

DATA  
RESCUE  & SERVICES 

World Hydrological Cycle 
Observing System (WHYCOS) 

 
Standardisation and quality 

management QMF 

Meteorological, 
Climatological and 

Hydrological (MCH) Database 
Management System 

WMO Hydrological Observing 
System (WHOS) 

Global Data Centers 
 

WaterML 2.0 

Global Data Centers:  
Global Runoff Data Centre 
(GRDC), International Data 

Centre On Hydrology Of 
Lakes And Reservoirs 

(HYDROLARE)   
& International Groundwater 

Resources Assessment  
Centre (IGRAC) 

HYDROHUB, the WMO GLOBAL HYDROMETRY SUPPORT FACILITY 



National hydrometry networks 

Hydrometry networks are: 1. Essential and 2. Insufficient 



Med-Hycos 
1997-2001 

AOC-HYCOS 
2000-2002 

SADC-HYCOS 
Phase I 1998-
2001 

Mekong-
Hycos 2006-
2012 

Carib-HYCOS 
2007 – on going Niger-Hycos 

2005 – on going 

Volta-Hycos 
2006 – on going 

SADC-HYCOS 
Phase II 
2005-2009 

HKH-Hycos 2009-
on going 

Artic-Hycos 
2014- ongoing 

Pacific-
HYCOS 2006 
– on going 

IGAD – Hycos 
2011 – on 
going 

Aral – Hycos 
2006– on 
going 

Congo-Hycos 
2010-on going 

Senegal-Hycos 
2007-on going 

The World Hydrological Cycle Observing System 
(WHYCOS) 



EXAMPLE OF FLOW MEASUREMENT 

Current meter 12 cm diameter mounted on a sinker from a bridge. Current meter 8 cm diameter mounted on a bar transported by a cable way. 

Current meter 4 cm diameter mounted on a rode from a tripod. 12 cm diameter rotor mounted on the sinker  (55 kg) 

Diameter:  12cm 

Slope: 0.25 ( 1 rotation equals 0.25 m) 

Velocity max: Normally calibrated to 5 m / s but higher veloceties up to 10 

m/s would be feasable. 

Velocity min: about 3 cm / s 

Diameter:  8 cm 

Slope: 0.25 ( 1 rotation equals 0.25 m) 

Velocity max: Calibrated to 4 m / s higher veloceties are not feasable. 

Velocity min: About 4 to 5 cm / s 

Diameter:  Three 4 cm rotors 

Slope: 0.010 , 0.025 and 0.050 for the three different rotors 

Velocity max: Calibrated to 3.5 m / s higher veloceties are not recomended. 

Velocity min: About 5 cm / s 

Water surface 

River bed 

Flow velocity v 
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EXAMPLE OF MEASURING STATIONS 



• Low visibility and recognition of Hydrological Services  

• Insufficient Capacity of current monitoring networks  

• Need for a change in mindset  

• Decision-making processes need to be supported by reliable 

data and information 

• Long-term data collection  

• Lack of good quality data  

 

Hydrometry at WMO -   
Challenges  



Innovation in the last decades 

1993 

2003 

2017 

WHYCOS 



Hydrometry wants to benefit from 
emerging technologies  



New paradigm for Hydrometry 

Innovation 
scouting, co-design (annual calls), 
piloting, proofing 



Innovation domains 

• Sensors 
 

• Better use of satellite information 
 

• Citizen observatories 
 

• Information systems 
 

• Transforming data and information into knowledge 
for decision makers 
 

• Open data policy and transboundary data sharing  



INNOVATIVE MEASUREMENT 

IMOMO 



Development of Low-Cost Innovative 

Technology to Expand Surface Observation 

Networks in Data-Sparse Regions 

3D-Printed Automatic 

Weather Stations (3D-PAWS) 

3D-PAWS Platform 

Current Deployment 

Project Team: Paul Kucera and Martin Steinson, UCAR/COMET, Boulder, CO 

Goal: Build capacity to reduce hydrometeorology-

related risk in data sparse regions by improving 

observation networks and early warning systems 

Real-time data access: 

http://3d.chordsrt.com   

Technology: Use 3D printers, micro-sensors, and 

single board computer technology to provide a low-cost, 

reliable observation platform that is assembled locally; 

“Print and replace” components locally as needed   

Partnerships: HydroMet Offices, GLOBE, local schools, 

and Universities 
Networks: Kenya, Zambia, Caribbean, USA and Europe 



I MAGE  BASED MONI T ORI NG AND  
MEASURI NG OF  RI VER 

F L OWS  

20 

► Co n t i n u o u s  wi t h  s t a t i o n a ry  n e t wo rk  

v i de o  s u rv e i l l a n c e  c a me ra  

► Pu n c t u a l  a n d mo b i l e  wi t h  a n y  di g i t a l  

c a me ra  

► No n - c o n t a c t ,  i n t u i t i v e  a n d v e ri f i a b l e  

a p p ro a c h  

► Wa t e r l e v e l ,  s u rf a c e  v e l o c i t y  a n d 

di s c h a rg e  

► Op e ra t i o n a l  s o l u t i o n s  p ro p o s e d b y  

T ENEVI A  

Awa rd f ro m UNO ( UNI SDR)  

https://www.unisdr.org/archive/46067




CIC  

Home Page 

PLATA HIS             

Portal 

Hydrologic  Information System in the Plata basin 

Semantic 

engines 

Systems 

Registry 

GISC Brasilia 

Home Page 



NEW TECHNOLOGIES 

NEEDS 

  

  

  

  

  

Information  

Operations  

Advisory 
  

  

  

  

  

Advisory Council 

Hydrological 

Services 

Information 

Platform 

WHOS Help Desk  

Global 

Innovation 

Hub 

WHYCOS 

Innovation Committee 

New 
developments 

Baseline 
data  

HydroHub – Structure  
NEEDS 

NEW TECHNOLOGIES 



Monitoring as a support for Water Challenges 
 

NEEDS 

DATA AND INFORMATION  

NEEDS 

DATA AND INFORMATION NEEDS 



 

• Preparation of the first innovation call 

• Support of H2020 proposals 

• New HYCOS projects (e.g., Eastern Africa and Senegal) 

• Outreach material  

• Preparation of a Innovation workshop with IAHS-MOXXI 

• Reaching out to partners 

 

 

HydroHub - Activities in 2017 



Innovation and creativity 



• Water is a complex system: no good decision without good 
information: data are central but too scarce 

 

• New problems require new solutions: innovation is a must 

 

• Different partners and stakeholders, same interest: 
collaboration and coordination are key 

 

• WMO supports global, regional and national efforts in 
hydrology 

 

 

 

 

 

 

 

Conclusions 



Thank you 
Merci 


