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Fukushima Nuclear Powerplant Accident



From the point of view of average citizens:

® Fear, need to decide soon whether to flee
® |[nformation vacuum

e Official sources deemed untrustworthy

® Social media paints more dire picture

® Even knowledgeable people can’t find enough
reliable and useful data



Our Response:

® Develop devices
® Make a mapping system

® Build a community of motivated
citizen-scientists who want to
measure radiation.






Our first systems were bulky, but worked.



Automobile

Hand-carry Aerial drone




Current workhorse:
bGeigie Nano

® /th-generation mobile
detector

® Rugged

® Arduino-based

® GPS and data-logging
§ ol 5 e |ND 7317 2" pancake sensor
sonn [SURSCHESS ] © OLED display
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® Bluetooth and WiFi capable

¥

Open-source, open hardware,
open data

® Designed to be sold as a kit,
anyone can build it and
upload data




~500 Devices worldwide




MacBook Air




Map system:

Database updated daily, now approx 0GB

Both server-fed webmaps and smart-client iOS and
OSX apps

APl with query/filtering by time, location, device, etc.

Approx 360 volunteers have uploaded data.
But 90% is contributed by the most active 10%.

Data and system are open-source (Creative
Commons CCO license). Anyone can download the
data, and we encourage independent efforts based

onh our dataset.
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Growth of SAFECAST dataset

Sept 2015

30 million

25 million Dec 2014

20 million July 2014

15 million Feb, 2014

10 million

5 million Nov 2012

1 million Oct 20711
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Mar 2011 Jan 2012 Jan 2013 Jan 2014 Jan 2015 Jan 2016

March 2016: Over 43 million data points
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cast AP| x

ttps://api.safecast.org/en-US/home

SAFECASTH

Dashboarc

Safecast Apl

Users

Measurements

bGelgle Imports

Devices

ADMIN

The Safecast API

Query and add to the Safecast dataset with your own application.

API Endpoint

https://apl.safecast.org/en-US

GET https://api.safecast.org/.json

Available Resources

Users Add and view user accounts
Measurements Add and view measurements
bGelgle Imports  Add and view bGeigie Imports
Devices Add and view Devices

Users

Get a list of Safecastusers GET /users./son
Add anewuser POST /usersson
Viewauser GET /users/334)son

Measurements

Getalistof Measurements GET /measurements. son
Add a new measurement FPOST /measurements.son
View a measurement GET /measurements/22684490 json

SUBMIT UPLOAD AZBYeME.COM ¥

JSON HTML

api.safecast.org



ADMIN SUBMIT UPLOAD AZBYBMECOM ™
SAFECASTHR |

| iginal Fil
- Bgeigie Import #019-1112.LOG =) Do ol T
Safecast Apl If you don't see the map, please manually reload the page.
2. Processed 3. Metadata Added 4. Submitted

Users
Measurements Met&d&lo Process LW Edit Detalls
bGeigle Imports

Uploaded By Metadata
Devices KM.AIZU

Fllename

Title Route6 2041112

019-M2.LOG
Number Of Lines Sirels
Return difficult district
6079
Number Of Credits  Aizu radiocactivity information center
Measurements Height 13m
6079 Orientation Facing Left

Cities Korlyama Hirata,Ono,lwaki Hirono,
Naraha,Tomioka,Okuma, Futaba Namie
Minamisoma,litate Kawamata,Fukushimaa,
Nihonmatsu ,Motomiya,Inawashirc Alzuwakamatsu

APl walks users through
the upload process Delete this Impor

MEASUREMENT Yonezawa Satellite |
e ¥R
Captured At ¢ > )
2014-1-12T10:27:282 U \
Latitude 37.4701 Zot \

Longitude 140.36 21
CPM 72




Delete this Iimport

MEASUREMENT
Captured At
2014-112T10:27:282
Latitude 37.4701
Longitude 140.3621
CPM 72
usv 0.22

API allows each data
point to be checked
before approval




Because sometimes there’s no
substitute for human judgement,
we think it’s important
to keep humans in the loop!
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Realtime Sensors

pointcast.safecast.org
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Dual-sensor unit
(Medcom hawk)

Communication
module (LAN/ 3G)
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Comments

e Ross on USA, California, Bodega Head
¢ Kent Noonan on USA, California, Bodega Head
e robouden on Japan, Nara, Mitsue-Mura, Safecast
Nara
Leave a Reply e Marco Kaltofen on Japan, Fukushima ,
Matsukawa, Seiriniji
e Safecast on Japan, Tokyo, Shibuya, Safecast
Office
¢ Rob Oudendijk on Japan, Tokyo, Shibuya,
Email (will not be published) (required) Safecast Office
e Jam on Taiwan, Taipei, Fabcafe
¢ robouden on Taiwan, Taipei, Fabcafe
e robouden on Taiwan, Taipei, Fabcafe
Website ¢ Tim Wong on Taiwan, Taipei, Fabcafe

Name (required)

Comment

Pointcast unit webpage allows
feedback and queries
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Our Teams

device hardware

O

outreach, education Q device software

Q/ P

K “connectors”

administrative API/ mapping

e

Lots of multitasking, multi-competence



Building Community

We want to encourage people to get involved.
This requires skills in education and media.

Strong social-media presence —
blog, discussion, Facebook, Twitter; etc

Device-building workshops
Talks and presentations

Media interviews
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Above: Dr. Buesseler on the beach at Biani. We
ecently got some unique uploads from Bikini and
Enewetak Atolls, courtesy of Dr. Ken Buesseler, of

safecast.org



http://safecast.org

Recent workshops in:

Tokyo
Fukushima

Kobe

Washington, DC

Strasbourg
Taipei
Hong Kong
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Geiger-counter building workshop with students in Koriyama
(They then become volunteers, contribute radiation readings,
and teach others)






CITIZEN SCIENCE:

Where does the Safecast project lie within the
spectrum of citizen science!

‘Crowd science’, ‘networked science’, ‘massively
collaborative science’ ?

Defined differently in different contexts
Qualitative definitions and evaluative principles!?

Objective criteria for what constitutes ‘success’ !



‘With appropriate protocols,
training, and oversight, volunteers
can collect data of quality equal to

those collected by experts’

(Bonney, 2014)



CROWDSOURCING:

Meaning of crowdsourcing has evolved

Safecast’s primary goal is to assemble database
of observations

Based on open-source hardware and software

The achievement of specific social outcomes,
such as promotion of openness, is a major
motivation from the start

Ad-hoc voluntary structure which embodies
the emerging open collaborative culture



INFORMATION COMMONS:

® Decisions often reached through informal
discussion

® Fluid decision making procedures

® Data-organization choices often impromptu,
driven by affordances of open digital platforms

® Informal or semiformal hierarchies of authority,
vs professional accreditation

® Norms that facilitate trust



OPENNESS and TRANSPARENCY:

Have been key components of the Safecast
project from the start.

Use of open-source hardware and software is
considered essential.

All designs are publicly available for scrutiny.

Any outside observer can independently
evaluate the group’s tools and methodology.

Open-data publication principles go hand-in-
hand with this approach.



WHAT IS SUCCESS?

® Key Metrics: Database size, how many users,
how many detectors, etc..

® Intangibles: Perceived shifts in attitudes in
society, a growing sense of community

® Increased interest in the capabilities of citizen
scientists worldwide

For Safecast as a project, the intangibles are
arguably as important as the metrics.



...oafecast is as crisp an example
as we have for how mutualism can
serve as a successful workaround
for failure (whether for lack of
capacity or, more likely, for lack of
political will) of a public body.

(Benkler, 201 3)



SUMMARY.:

Though groups like Safecast can help fill crucial gaps,
ultimately the timely provision of data that citizens
need to make informed decisions about their

livelihoods and well-being is the government’s
responsibility.

The rise of citizen science should be seen as a very

positive development, one of the few bright spots
that have emerged following the Fukushima disaster.



SUMMARY.:

The technical capabilities occasioned by the open-
source and digital fabrication movements are poised
to put increasingly sophisticated scientific and
communication tools in the hands of average
citizens worldwide.

This will continue to require social and regulatory
accommodation and adjustment as governments and
other established stakeholders grow to understand
the implications of the changing information
landscape and, hopefully, are motivated to reach
mutually beneficial relationships with citizen
scientists like those at Safecast.



“Emancipatory Catastrophism”
(Ulrich Beck)
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http://www.safecast.org
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