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What I'll try to adress in 15 minutes

* World water challenges in a nutshell

» Facing the water data challenge: loT,remote sensing
and citizen science

» Facing the irrigation challenge: Pitcher irrigation

» Facing the sanitation challenge: Nature based
solution supporting waste water treatment

[B UCLouvain
Earth and Life Institute (ELI)

The global water crisis:

Drinking water and sanitation
WORLD WATER CRISIS

Most of us take clean wate
768 million people a7
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The global water crisis:

Food production
‘Water Withdrawals

‘Water Consumption

3% 404

L BMunicipal Dindustry B Agriculture
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Facing the water data challenge:
Available rainfall gauges

L Source: Atmosphere 2017, 8(3),
52;
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Facing the water data challenge:
Available runoff data

10 359 GRDC stations with monthly data, including data derived from daily data - Status: 1 October 2021

(Koblenz: Global Runoff Data Centre, 2021)
L Source: GRDC 2021
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loT - loWater

Sensing Region

Cellular network

Sensors Nodes

L Source: Farmanullah, et al. Water 14.3 (2022): 309 5
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loT - loWater
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Remote sensing of soil water using
open source data

i

Q Area : 150 hectares*

Q Culture : rainfed rice
cultivation

O Equipped with different
sensors :
= Piezometers ‘
- Rain gauges ) e amed e
= Frequency Domain / R
Reflectometry (FDR)
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Remote sensing of soil water using
open source data
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L Source: Kahn, 2022

- Source: Kahn, 2022




[l UCLouvain

9 i# '\_ / ™ 3
v 7 NN N i
\/ . ety .
a 4
4 L A<
L =10cm —20cm —Estimation
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Remote sensing of water quality using
open source data

L Example: Dagnellie, A., 2020.
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Remote sensing of water quality

Scénarlo 2- Hastiére

Logturtidte esimee (NTUJ)
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L Source: Dagnellie, A., 2020.
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Remote sensing of water quality

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

Kigoma

* MODIS data
o In-situ data

L Source: Vinel A, 2022.
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Remote sensing of water quality
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Remote sensing of water q Iity somso Citizen science
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Legend
] s coaman Citizen science
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@ Reterence rain gauges.
© Gurent CS rain gauges

° hefs w2 wes mes me7
@  Future CS rain gauges

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

L o s T e e e oo rovs s e i awm s
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Citizen science Citizen science
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Citizen data Citizen data
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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

Earth and Life Institute (ELI)

Pitcher irrigation

Height of pitcher = d0cm
ichars25cm

100%volumd
75 % volumd
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Pitcher irrigation

Method Water (kg/m)|
Closed furrow (basin) 0.7
Sprinkler 0.9

Drip 1-25
Porous capsule (pressure) 1.9+

Porous capsule (no pressure) 2.5+

Buried clay pot 2.5-7

L Source: Bainbridge, 2001
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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

Figure 1 : Schéma de principe du procédé FILTRAN
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Nature based solutions:
Artificial wetlands

Phase la - 11(£1)°C Filtran 1 Filtran 2
Cy (m/jour) - actif 0,07 0,08
Nombre de Lits 2 2
Non saturé 90cm 2/4 60cm2/6
HRT saturé (jours) ~12 2
Saison 27 mars - 25 avril 27 mars - 25 avril
Cor (& DCO/M i/ jour) 78 81
C¢ ion (mg/L) IN outr IN out
DCo 1039 (77) | 260 (71) | 1047 (85) | 220 (37)
MES 47 (72| 42 (1) | 410(a1) | 20 (4
™ 103 (2 59 @) 106 (5) 51 (7)
N-NH, 75 (3) | 4 (7) 78 (3) 45 (10)
N-NO, 0 (0] 02 (02 0(0) | o1 (01)
Rendement (%)
bco 75 (6) 7 )
MES %0 (6) 95 [6Y]
L TKN 4 (4) 52 (8
™ 3 ) 52 (8
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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 loT, 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.




