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The issue

In most of the world it is 
difficult to cope with 
natural hazards and 
implement natural 

resources management 
due to missing or 
inaccessible data

impacts on
Water / Food / Society / Health

image: source UN Climate Action policy brief



State of play in 
many countries

Few data 

Low quality control

No real time

For purchase only

The motivation

Problem
missing hydro-met monitoring systems

Solution
4 open & low-cost technologies

STATE OF THE ART



The research question
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integrated open-monitoring-system
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Can we rely on these 
open technologies to 
fill the data gap and 

cope with climate 
change impacts?
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support the implementation of 
management actions
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Sensing

4onse-mod 4onse-pcb

• Modular solution
• Common materials (screws, 

boxes, Plexiglass board, etc.)
• Easy to replace each component

• More time to build
• Connections by wires
• More space required

• PCB based
• Easy to install
• Open PCB schema
• Less space required

• Hard to change components
• 4onse PCB is not widely available
• More expensive



Data archiving and serving



Monitoring network

27 weather stations

in the Deduro Oya basin 

From march 2018



Data Quality



6 months data: official vs 4onse station 
(CH)

Accuracy: how data fit real values?

±0.22°C
Air Temperature

±3.84%
Relative Humidity

±0.48hPa
Air Pressure

±9.8%
Precipitation

Temp Press Hum Rain



Quality of collected data

98.3%
High quality

0.34%
Suspect data

1.12%
Data with errors



Completeness: how frequent data gap?

60%
Completeness

with sporadic maintenance

80%
Completeness
with proper maintenance



Timeliness: how late are data?

93%
Within 10 minute

5.3%
From 10m to 1h

1.4%
From 1h to 1d

0.000   0 days 00:00:12.421393
0.100   0 days 00:00:20.643247
0.200   0 days 00:00:23.942705
0.300   0 days 00:00:28.746212
0.400   0 days 00:00:31.121794
0.500   0 days 00:00:33.659747
0.600   0 days 00:00:35.450307
0.700   0 days 00:00:41.982987
0.800   0 days 00:01:08.378276
0.900   0 days 00:05:29.853662
0.930 0 days 00:10:47.267438
0.950   0 days 00:15:41.010492
0.983 0 days 01:01:07.204712
0.997 0 days 23:32:40.093877
1.000 7 days 19:12:40.124288

0.3%
More than 1d

N



Service Quality



Service availability: 2019

98.827%
Responsiveness

3 days
Downtime

811ms
Response Time

99.246%
Availability



Database: 03/2018 – 11/2019

6GB
Size

16Mio
Observations

19
Observed properties

43
Procedures



Service performance

35GB
Served data

18Mio
Servced requests

0
Failed requests

140ksec
Processing time

150
Unique visitors



istSOS load test: time vs concurrent users

500max
Concurrent users



Sustainability



Costs

750USD/station
Total costs of deploy
(including taxers, batteries, installation & communication)

54USD/station
Monthly maintenance cost
(including personnel 31USD and replacements 7USD)

Similar stations 
purchasing costs
Vantage Pro Plus Station 1,670USD
MetPak RG Weather Station    2,735USD
Rainwise PORTLOG 805-1018   5,036USD

31USD personnel
2 people 100% for 30 stations

14USD travels
From Kurunegala to stations

9USD replacements
Station’s replacements parts



Durability of components

>>1y
Solar panel

>>1y
SD card

>>1y
Temperature
(DS18B20)

3.3y
Board

>>1y
Solar charger

1.3y
Battery

1.5y
BME (P, H)

6y
Wind (S,D)

>>1y
RTC



Sustainability of technology



Applicability



Droughts



Rain event



Monthly statistical report



Hydrological model



Summary



• Good applicability
– Data tested in 4 applications

In summary

• Good data quality of data
– Good for modelling, alert, etc.
– Failures in power -> data 

gaps

• Good data service
– Stability
– Availability 
– Performance -> max 500 concurrent 

users

• Good sustainability
– Independence
– Durability 
– Costs



4onse
enable

open, accessible and quality data
for

climatic based services
supporting policymakers and managers



@SNSF_4onse 4onse www.4onse.ch

Thank you


