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Low cost technologies supporting water 
resources management and planning in 

the climate-stressed Global South 

What I’ll try to adress in 15 minutes

• World water challenges in a nutshell

• Facing the water data challenge: IoT,remote sensing
and citizen science

• Facing the irrigation challenge: Pitcher irrigation 

• Facing the sanitation challenge: Nature based
solution supporting waste water treatment
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The global water crisis:
Drinking water and sanitation
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The global water crisis: 
Food production 
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Source: Atmosphere 2017, 8(3), 
52; https://doi.org/10.3390/atmos8030052

Facing the water data challenge: 
Available rainfall gauges
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Source: GRDC 2021

Facing the water data challenge: 
Available runoff data
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IoT - IoWater

Source: Farmanullah, et al. Water 14.3 (2022): 309 

IoT - IoWater
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 Area : 150 hectares

 Culture : rainfed rice 
cultivation

 Equipped with different
sensors : 

 Piezometers
 Rain gauges
 Frequency Domain 

Reflectometry (FDR) 

Remote sensing of soil water using
open source data

Remote sensing of soil water  using
open source data
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Source: Kahn, 2022
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Source: Kahn, 2022
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13Source: Kahn, 2022 14Example: Dagnellie, A., 2020.

Remote sensing of water quality using 
open source data 

15Source: Dagnellie, A., 2020.

Remote sensing of water quality Remote sensing of water quality
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Source: Vinel A, 2022.

Remote sensing of water quality
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Source: Vinel A, 2022.

Remote sensing of water quality
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Source: Vinel A, 2022.



4

19

No ENSO
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Remote sensing of water quality Citizen science
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Instructions for citizens

• Daily measurements

• Observation time: 8 am

• No obstacles close to the 
pluviometer (wall, tree …)

• Data transmission via the 
Togther4Water platform

• Description of the event

Citizen science
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Citizen science
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Citizen science

24



5

Citizen data 
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Example: Chabaane, Fehri, Riahi, Khlifi, Vanclooster, 2020
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Citizen data 

Example: Chabaane, Fehri, Riahi, Khlifi, Vanclooster, 2020

Alcalinity Nitrate Total sodium

Facing the irrigation challenge 

• 80 % of freshwater consumption is in agriculture

• 40 % of global food production is in irrigated
perimeters

• 60 % of cereal production is in irrigated perimeter

• Water use efficiency is very variable 

– Surface irrigation: 30 % 

– Sprinkler : 50 %

– Drip irrigation: 70 % (in theory!!!)

• Need for more crop per drop 
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Pitcher irrigation

Pitcher irrigation
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Source: Bainbridge, 2001

Facing the sanitation problem

• 2,5 billion people lack improved sanitation

• 718 million lack approved drinking water 
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Nature based solutions: 
Artificial wetlands
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Nature based solutions: 
Artificial wetlands
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Nature based solutions: 
Artificial wetlands
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Keypoints
• Is water a key in the sustainable developement

agenda

– Yes it is!

• Can we face the water data challenge?

– Yes we can with IoT, open science remote
sensing data platforms and citizen science

• Can we face the irrigation challenge?

– Yes we can with local low cost traditional irrigation 
techniques 

• Can we face the sanitation challenge? 

– Yes we can with low cost nature based solutions. 
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