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Citizen radiation measurements in the Czechia - history

« 2011 - Fukushima Daiichi nuclear power plant accident in Japan, non-profit
organization Safecast founded

« 2013 - Safecast introduces the bGeigie Nano detector with GPS

« 2015 - SURO buys the first bGeigie Nano and starts measuring and

uploading data to Safecast

« 2015-2019 - RAMESIS project - citizen radiation measurements for schools

etc., free loans of bGeigie devices, data acquisition and processing,
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Citizen radiation measurements in the Czechia - history

. 2020 - bGeigie Nano production discontinued, SURO needs a
replacement

« 2021-2024 - development of the CzechRad device,

1000 pieces produced as part of the IMPAKT project

« 2024/2025 - 300 CzechRads produced within the CITISTRA EU project

Note: all measured data is now part of the Safecast dataset under

the CCO Public domain - i.e. further use is not restricted
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C ITI STR A r O- e Ct CITIzen measurements as complementary radiation monitoring
p .l STRAtegy in threats due to armed conflict or natural disasters
The project addresses the following questions:
Can citizen ©@ measurements help us in emergencies/armed conflicts?

Which groups are trustworthy? How to train these people? &

Can we expect usable data from them?

Participating institutions:
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CITISTRA - CzechRad detector

- CzechRad is a portable detector inspired by the SAFECAST bGeigie Nano

- rechargeable battery, GPS and automatic data recording to SD card
- GM pancake tube, weatherproof housing °YOUTl|be
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CITISTRA - CzechRad detector

CzechRad 1 .
detector with GPS & | /{8

J/ s
- 200 detectors — Poland
- 100 detectors — Slovakia

(*Czechia already had 200 detectors)

CzechRad detector
with GPS and data logging
for radiation mapping

- use of existing and proven tools
- QGIS and Radiation Toolbox
plugin, Safecast online tools

8y

first responders

) &

professionals
(as additional equipment)

the public, municipal
employees, etc.
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stakeholders -
final maps for

print / sharing
| publications
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radiation protection

authority

- adding additional
data / information

local data processing /
display in the map
using QGIS

L. measurement data
in *.LOG format

|
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data checking /
processing center

(Safecast Map a API) oo .
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CITISTRA - production of CzechRads

- 300 devices successfully
manufactured and distributed

- each device tested with a Cs-137 source

- selected units in detail in SURO X-ray
and gamma ray laboratory in Prague
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CITISTRA - detector firmware

software / firmware development

- usb mode - no card reader required for data download
(usb cable is enough)

- thyroid measurement function
(for rough sorting of people in field conditions)
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CITISTRA - QGIS
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underwent a complete code

rework, new features added

- support for CzechRad detectors
implemented (for correct ADER 2 v e 8 °

calculation, etc.) M‘LWA
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CITISTRA - QGIS

Radiation Toolbox @® Radiation Toolbox @® Radiation Toolbox @®
Load and Edit = Stats Plot Maps Settings Nacist a Upravit = Statistiky Graf Mapy Nastaveni Zataduj i edytuj = Statystyki Wykres Mapy Ustawienia
BB D BB LIS |
Style:  |0.08 - 10.00 microSv/h ~ || Apply Styl:  |0.08 - 10.00 microSv/h - || Pouzit Styl:  |0.08 - 10.00 microSv/h - Uzyj
Radiation Toolbox CLE) Radiation Toolbox @® Radiation Toolbox (ClE)
Load and Edit | Stats | Plot Maps Settings Naéist a Upravit | Statistiky = Graf Mapy Nastaveni Zaladuj i edytuj = Statystyki | Wykres Mapy Ustawienia
 Layer statistics - bGeigie_Nano_data Statistiky vrstvy - bGeigie_Nano_data ~ Statystyka warstw - bGeigie_Nano_data
~ Route information ~ Informace o trase ~ Informacije o trasie
average speed (km/h): 3.0 prumérna rychlost (km/h): 3.0 Srednia predkosé (km/h): 3.0
total monitoring time: 05:43:25 celkova doba monitorovani: 05:43:25 Catkowity czas pomiaru: 05:43:25
total distance (km): 9.645 celkové vzdalenost (km): 9.645 Catkowita odlegtos¢ (km): 9.645
~ Radiation values
Radiation Toolbox e® Radiation Toolbox e® Radiation Toolbox e®
Load and Edit Stats Plot Maps Settings Nacist a Upravit = Statistiky = Graf | Mapy Nastaveni Zataduj i edytuj = Statystyki = Wykres | Mapy Ustawienia
— Layer plot - bGeigie_Nano_data — Graf vrstvy - bGeigie_Nano_data — Wykres warstwowy - bGeigie_Nano_data
. < €
= S | S |
S S 5
E 14 | ) g 14 . E 1 J i
g J \Yj N (" e u
2ol 201 : : . , T 201 , - - T T
0 2 3 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Distance (km) Distance (km) Distance (km)

\/ QGIS is already available in the relevant languages
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CITISTRA - detector distribution

- detector distribution
completed successfully
- field measurements in progress

- Czechia
- Slovakia
- Poland - selected regions

(PS: traveling is not prohibited :-) )

Resources:
Background map: © OpenStreetMap contributors

Administrative boundaries: Runfola, D. et al. (2020)
geoBoundaries: A global database of political administrative
boundaries. PLoS ONE 15(4): e0231866.
https://doi.org/10.1371/journal.pone.0231866
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CITISTRA - detector distribution

Czechia - firefighters, police, local government

- professional firefighters

- volunteer firefighters

- local government
(municipal authorities, crisis management,
mayors)

- municipal police
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CITISTRA - detector distribution

Slovakia - ambulances, territorial self-government

- Emergency Health Service (EMS)

- territorial self-government

- students and other volunteers
(Technical University in Zvolen)
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CITISTRA - detector distribution

Poland: firefighters, local government

, . _ 73 fire brigades
= &% . - professional firefighters
=)  (Panstwowa Straz Pozarna, PSP)
- volunteer firefighters

(Ochotnicza Straz Pozarna, OSP)
- local government
- sanitary/epidemiological

stations (30 detectors)
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CITISTRA - detector distribution

Poland: Territorial Defense Forces (Wojska Obrony Terytorialnej)

- 80 CzechRad devices
- 6 brigades

Source: https://citistra.ifi.edu.pl/
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CITISTRA - data processing

DATA ACQUISITION DATA QUALITY CONTROL RELEASE / PUBLICATION OF DATA

- measured data - local level

< contact point - Poland
)V L g i g EE
m L <  sssssssssssssas &E Al
(detector user) —

8% —— | e SATECASTon
N [N (= »

. . . . CzechRad detector users; o N contact point - Slovakia ﬁi‘;-‘g ::‘ ‘\5‘@\"%01’

(local/offline viewing possible) NG [t

. . raw measurement data : :: :- ‘—k: b
- national contact points ) o oLl

i f— v
- data quality control R 3@
- support, checking hotspots < _ Mz
- release of data on Safecast, ¢

data manager
. / - data integrity check\@‘
. - upload to STORE DB
to the public PIAN ¥ FORTE ..1

)
liczeonra00 |
9

LOG in*.LOG format

compressed
ZIP package
with description
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CITISTRA - what values can we expect?

dose rate

- Czechia is relatively well -

[ 0,030 - 0,035

. 771 0,035 - 0,045

measured, Slovakia and 2 0045 0050
710,050 - 0,060

10,060 - 0,070

[10,070-0,080

Poland less so =1 oaro-o0m
[ 0,090 - 0,100
W 0,100 - 0,130

- to get some idea, we can check
European Atlas of Natural Radiation

which, however, has a fairly coarse
resolution (10 km x 10 km grid)

lllll
‘‘‘‘‘
0 l-=.-! il

0 100  200km
L —]
created in QGIS, administrative data: CZ: CUZK, [2024], CC BV40 PL GUGK CC BV30
Dose rate data: Tollefsen, Tore; De CrercC / Giorg w, Peter (2016): 07. Terrestrial gamma dose. European Commission, Joint Research Centre (JRC)
[Dataset] PID: http: europa. a 1-g: "
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CITISTRA - published data - 2025

w R A

- almost 3000 data files uploaded oomerme N
Il <0,08
ags . N 0,08-0,10 s
(over 4 milion data points) oo

[10,20-0,25
[ 0,25-0,30

- Czechia, Slovakia, Poland and other So0-050

Il 1,00-10,00

countries
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CITISTRA - published data - 2026

w R

- 23 May: over 600 data files uploaded =,

Bl <0,08
I 0,08-0,10

(over 500 thousand data points) oo,

[ 0,20-0,25
(Polish data not yet included here) oo
I 1,00- 10,00
I > 10,00

- Czechia, Slovakia and other
countries (incl. Bolivia ®)
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CITISTRA - published reports
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PIANOFORTE Partnership
European Partnership for Radiation Protection Research
Horizon-Euratom - 101061037

WP9 Open Call 1 CITISTRA [D9.1; D75]

D1.1 - Report on public sociology
survey to define trusted public group

Lead Author: lvana Fojtikova (SU'RO)
With contributions from: Jan Helebrant (SURO), Marie
Davidkova (SURO), Agnieszka Szumska (IFJ PAN), Renata
Kierepko (IFJ PAN), Igor Gomola (SZU)

Reviewer(s): Jan Helebrant
PIANOFORTE Coordination Team (ASNR, WP1&WP9 lead)

Work package / Task wp 9 L]
Project Acronym CITISTRA
Deliverable nature: Report

Dissemination level: (Confcentaity) ~ Public

radiation, radioactivity, citizen science

Contractual delivery date: Month 12 | 31 January 2025
Actual delivery date: Month 17 | 30 June 2025

Version: 1

Total number of pages: 37

Keywords: "sociology, survey, CITISTRA project,

Approved by the PF coordinator: - PIANOFORTE M 37 | 02 June 2025

Submitted to EC by the 09 June 2025
coordinator:

.
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PIANOFORTE Partnership
European Partnership for Radiation Protection Research
Horizon-Euratom - 101061037

WP9 Open Call 1
Project CITISTRA- D3.1 [D9.4]
- Social and legal issues of citizen
radiation measurements

Lead Author: Jan Helebrant (SURO)
i Ivana Fojtikova (SURO), Agnieszka
Szumska (IF) PAN), Renata Kierepko (IF) PAN), Pawel Olko (IF) PAN), Anna Mrozik (IF)
PAN), Mateusz Krzysiek (IF} PAN), Pavol Ragan (SZU), Zuzana Gonekové (SZU)

Reviewer(s): Executive board

[ Work package / Task wp 9 T9.0
Project Acronym cmisTRA |
Deliverable nature: Report
Dissemination level: confeertaity)  Public
Contractual delivery date: Month 44 | 31 January 2026
Actual delivery date: Month 44 | 27 January 2026
Version IR
Total number of pages: 68
Keywords: Citizen radiation measurements, legal frame,

social aspects

Approved by the PF coordinator: 16 February 2026
Submitted to EC by the coordinator: _ 2 March 2026

htt|:_>s:/Ipianq‘forte-partnershig.eulcitistra/

EUROPEAN PARTNERSHIP FOR
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RADIATION PROTECTION RESEARCH

April 2026, Paris, FR
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CITISTRA - additional resources

GitHub repository
- documentation, various tools / scripts (free license)
https://github.com/juhele/CzechRad

Discord “CzechRad” group

- user support, discussions

https://discord.qa/NUdhfGvwgG
PIAN; FORTE

RRRRRRRRRRRRRR
RRRRRRRRRRRRRRRR

N
N

Co-funded by
the European Union

April 2026, Paris, FR



http://bit.ly/citistra
https://github.com/juhele/CzechRad
https://discord.gg/NUdhfGvwgG

Get the presentation from: bit.ly/citistra

CITISTRA - more details about progress in Poland

- separate presentation:  Renata Kierepko (IFJ PAN)
“Network of CzechRad mobile gamma radiation detectors in

‘ Poland”

photo: IFJ PAN, Flickr, CC BY-SA
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CITISTRA - more details thyroid measurements

- separate presentation:

Pavol Ragan (SMU)
“Results of
thyroid measurements with
CzechRad detector”
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CITISTRA - to be done

- food, thyroid measurements
- 2 reports to be published
- 2 surveys to do (socio, detector user feedback)
- training course (possibly including a field trip
to Jachymov, Czechia)
- publishing all valid* measured field data
to Safecast and StoreDB

photo: Marie Davidkova, Flickr, CC BY-SA
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Conclusion
As part of the project, 300 CzechRad detectors were successfully manufactured
and distributed, field measurements are in progress.

We need to process the results of thyroid measurements, conduct two surveys,
and publish two research reports.

And also process and publish a huge amount of other data from field
measurements.
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Thank you

for your attention
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