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Water level as key parameter for predicting flood-related problems, providing immediate
support to emergency personnel, and reducing flood damage.

« Timely information:
rapid changes through upstream rainfall and tide cycles

 Distributed information:
rivers, tributaries, drainage, ground water

 Environmental information system...
...commercial water level solutions can cost 15.000€ - 200.000€ per node [1].

Goal: Low-cost water level monitoring system
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Goal: Low-cost water level monitoring system
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Goal: Low-cost water level monitoring system
Data Communication Autonomy Cost
Quality Quality
Comparable to Reliable enough to Continous operation Cost scales better
commercial solution avoid critical gaps even through seasonal with number of nodes
extremes than commercial
solution
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Ultrasonic /l + Low profile, easy to install o
distance + No contact to water
AOINYUB

- Needs wide, free space above water
- Obstruction by insects or flotsam ~40€

Hydrostatic + Narrow spaces (e.g. sink hole)
pressure + Unaffected by surface conditions
(1
- Spacial requirements 136
- Limited by cable length '
~40€
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Availability

+ satisfies requirement

partly satisfies requirement

mm does not satisfy requirement
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Circuit board 15€
integrated MOSFETSs cut
power of perifphery

Microcontroller 15€
Firebeetle ESP32

Communication hardware 20€
SX1262 LoRaWAN-Board, rod antenna

Power management 40€

Li-lon batteries, 10W solar panel,
power management board

Housing 10€
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Evaluation: Data quality
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Evaluation: Communication quality

|.¥ w—‘
Y, "_";';/,//
. . . . . v'-_f."'.B'éhhnhofSVIér ‘e-I‘~"-- — e “}/No'd"
Node 14 — communication reliability - 96.8% of messages received - longest gap 0.50 h BN Vi e
lInnenstadts 3 = MBoreme st s
Oenhurg |~ \
@
£

- mb\rucke -

garenGerichtsvigrtel’

4

) A
4 Osternburg

9.03. 10.03.

11.03.

q)r\xqvus()-f;mqnap@

12.03. 13.03.
date (2026)

14.03. 15.03. 16.03.

: N
bif 4 ¥

&0 A
,__»" Nordhugel 4

2o

Seite 17
10.06.2026

Low-cost water level monitoring for flood management using Guerilla Sensing
Johannes Hartkens — Carl von Ossietzky Universitat Oldenburg




Carl von Ossietzky

Universitat Evaluation: Communication quality and autonomy

Oldenburg
o
Node 14 — battery condition (Li-ion, 3.0-4.2 V)
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Base hardware Sensors Misc. Total

100€ 80€ 20€ 200€

- Hardware cost fraction of commercial gages (15.000€+ per node)
- Personell cost of building, deploying and maintaining nodes not included

- Attractive for citizen science and educational scenarios

o
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[1] https://www.feuerwehr-hude.de/hude/feuerwehrhaus
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Comparable to
commercial solution

97% successful
transmissions

No downtime since
14.01.2026

~200€ per node
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