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The World Meteorological Organization (WMO)

with it’s Global Hydrometry Support Facility (WMO

HydroHub) offers a new approach for acquiring,

maintaining and sharing hydrological data on a

sustainable basis. The Lidar-based water level sensor

development and delivery to Upper Ganga Division

of the CWC was made possible by the 2nd innovation

call financed by the WMO HydroHub.

Wouter Buytaert is Professor

of Hydrology and Water

Resources at Imperial College

London, and founding director

of Riverlabs Ltd.

Riverlabs is a start-up company to provide commercial

support for innovative technologies in hydrometry and

other environmental sensors. They work on a global

scale, with sensing systems installed in Peru, Ecuador,

Somalia, India, the Philippines, and other countries.

Kieran Khamis is an

environmental scientist and

research associate (knowledge

transfer partnership) at

University of Birmingham, UK.

He has a particular interest in freshwater systems with

expertise in low cost sensor networks for water

quantity and quality monitoring.

Sumit Sen is an Associate

Professor in Hydrology at

Indian Institute of Technology

Roorkee, India. During the last

10 years, he has been

instrumenting watersheds in the

Indian Himalayan region to improve our

understanding of hydrological processes at plot, slope

and basin scales.

About WMO HydroHub

Contact

Drop an email to denzil.dm@sric.iitr.ac.in with

your name and affiliation for meeting details.

Limited participants only.
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Background
The Indian Himalayan Region (IHR) with its

rugged landscape and rivers characterized by

extreme variability in discharge, sediment load

and turbidity, makes traditional observational

hydrology difficult, time-consuming and life-

threatening, and traditional non-contact

technologies unreliable. Among the available

non-contact water level observation

technologies, lidar-based systems are

promising because of their capability to

reliably measure water levels in highly turbid

river systems under various angles, while

being cost-effective and energy efficient. But

how is lidar different from already existing

radar and ultrasonic water level sensors?

What is the science behind these similarly

named technologies? What are the real-world

advantages and limitations in adopting them?

Objectives
 To introduce the science behind recent 

advances in non-contact water level 

measurement.

 To help the practitioner make a 

knowledgeable choice between non-contact 

technologies for hydrometry.

Outline
Session 1: Theoretical considerations

1. What is the need for non-contact 

hydrometry?

2. Innovations in sensors

(a)  Stage monitoring

(i) Overview

(ii) Technical specifications

(iii) Considerations for 

mountainous terrain

(b)  Velocity monitoring

3. Innovations in logging

(a) Microprocessors and real-time 

operating systems

(b) The open hardware ecosystem 

(Arduino, Raspberry Pi)

4. Innovations in telemetry

5. Networking technology

6. Data transmission and processing

Session 2:  Case study: Open source lidar-based 

water level monitoring

1. Overview of the lidar water level sensor.

2. Components of a lidar water level sensor.

3. Advantages and limitations of the lidar water 

level sensor

4. Logging

5. Telemetry

6. Final considerations: reliability and future 

developments

Who can benefit
 Any civil engineer/ hydrologist/ agricultural 

engineer/ scientist from government or 

non-governmental agencies working in 

water resources management.

 Any student/ research scholar/ faculty from 

an academic institution interested in the 

current innovations in operational 

hydrometry.

The open source 
lidar-based water 
level sensor


