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Introduction

Our research guestion was how many relevant tweets are
needed to successfully sense that an earthquake has occurred?
Is this process faster than how quickly scientific organizations
release their findings?

Motivation

Earthquakes are a daily occurrence and regardless of strength
on the Richter scale, can cause major crises across the globe. In
the current media age, when an earthquake hits, many people
turn to Twitter to send distress messages, give information about
his/her current location, and inform users of the current situation.
This social data is essential to collect, as it can be matched with
scientific data, and help determine the severity of the
earthquake. Scientific sensors can sometimes fail, while social
data should be reliable to use as a metric.

Methods and Data

Methods
Tweetstream + Python + PHP
Gathered common Tweets relating to earthquakes
Filtered out unrelated earthquake words
Created a counter to measure the amount of Tweets per hour
and per day
Analyzed tweets to find mentioned location
Built a scale to define quake activity that is based on a
grounded theory approach (Glaser Strauss 1967)

Data
USGS CSV feed for daily earthquakes 2.5 and higher on the
Richter scale
Twitter for earthquake tweets
(Past) Social Data
(Present) Social Data
Scientific Data
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Recent Tweets
Indonesia

RT @siwon407: Shocked & saddened to hear an
earthquake has affected a country & people close
to my heart. Indonesia, you're in my though ...
=-anggun_charie

Earthquake: Summary - M6.6 - Manokwari,
Indonesia 2012-04-21 01:16:54 UTC. 84km
(52mi} SSE from Manokwari,...
http://t.cofAEXIyIul

--RoadWarriors360

S0S news: probably,there may be a earthquake
(9.0 on the Richter Scale} which will happen in the
ocean, causing Indonesia to be flooded.
--Godzillaface

RT @NewEarthquake: 6.9 earthquake, near the
north coast of Pabua. Indonesia. Aor 21 10:16am

Japan

4.8 earthquake, Hokkaido, Japan region. Apr 21
11:29pm at epicenter (15m ago, 95km SE of
Sapporo, depth 94km). http://t.cof2XckBBF]"
--reliefdotlife

Hope For Japan Beanie Boo: In friendship and
support of those affected by the earthquake and
tsunami in Japan, T... http://t.co/8378ZTdp
--conocabas

Hope For Japan Beanie Boo: In friendship and
support of those affected by the earthquake and
tsunami in Japan, T... http://t.co/8378ZTdp
--conocabas

Dear human species, Japan quakes are man-
made!http://bit.ly/iiMBGO #Politics #911 #9_11
#311 #3 11 #iapan #earthauake #CNN #lewish

Alaska

#earthquake: M 1.5, Central Alaska
http://t.cofsbwimDWqg
--gquakea

Real time USA Earthquake details Magnitude 1.5,
Central Alaska http://t.co/MbyqglCp
--ashishpanchall4

2012 04 21 16:50:23: Displaying a recent
earthguake near Central Alaska of magnitude: 1.4
==LecArtwall

Real time USA Earthquake details Magnitude 1.4,
Central Alaska http://t.co/MbyqglCp
=-ashishpanchall4

#Earthquake M 1.7, Southern Alaska
htto://t.co/cMb5ba03

Other Recent Tweets

RT @Sergic_Vivanco: @UtimoMinutoCL
@reddeemergencia
@INFDRMADDRCHILE
===> ==> => Sensor QUAKE ALARM se ha
activado en CONCE .

alejandrohb

RT @Sergic_Vivanco: @UktimoMinutoCL
@reddeemergencia

@INFORMADORCHILE

===> ==> => Sensor QUAKE ALARM se ha
activado en CONCE ...

==Allyson_Cha

And while I enjoy a fast paced FPS like Quake, if
killing someone comes down to luck and not aim.
Smthg. went wrong at some dev. meeting.
==Xwcg

RT @Sergio_Vivanco: @UltimoMinutoCL
@reddeemergencia

@INFORMADORCHILE

===> ==> => Sensor QUAKE ALARM se ha
activado en CONCE ...

==NOTICIAS_chelme

4.6 earthquake! Sat Apr 21 15:18:14 MST 2012
near Offshore Bio-bio, Chile http://t.co/iypR¥XuYQ
==cukisscm

RT @Sergio_Vivanco: @UltimoMinutoCL
@reddeemergencia

@INFORMADORCHILE

===> ==> => Sensor QUAKE ALARM se ha
activado en CONCE ...

--Catalinaeff

RT @Sergio_ Vivanca @UltimoMinuteCL
@reddeemergen

@INFDRMADDRCHILE

===> ==> => Sensor QUAKE ALARM se ha

Quake Activity on Twitter: HIGH

Social Data

Earthquake Tweets Today: 12548
Probable Earthquake Locations:

Indonesia : 5013
Japan : 458
Alaska : 435

Tweets Each Hour (UTC time):

00:00 ---622
01:00 ---914
02:00 --- 507
03:00 --- 430
04:00 --- 403
05:00 --- 452
06:00 --- 313
07:00 --- 708
08:00 --- 673
09:00 --- 625
10:00 --- 1238
11:00 --- 474
12:00 --- 449
13:00 --- 496
14:00 --- 289
15:00 --- 297
16:00 --- 502
17:00 --- 277
18:00 --- 545
19:00 --- 387
20:00 --—- 422
21:00 --- 467
22:00 --- 501
23:00 --- 557

22-04-2012 18:39 UTC

Scientific Data

Indonesia

Date: Saturday, April 21, 2012 01:16:52 UTC
Magnitude: 6.6
Region: near the north coast of Papua, Indonesia

Japan

Date: Saturday, April 21, 2012 14:29:37 UTC
Magnitude:; 4.8
Region: Hokkaido, Japan region

Alaska

Date: Friday, April 20, 2012 23:56:23 UTC
Magnitude: 3.8
Region: Central Alaska

Quakes Today 3.5+

Date: Saturday, April 21, 2012 22:18:14 UTC
Magnitude: 4.6
Region: offshore Bio-Bio, Chile

Date: Saturday, April 21, 2012 21:48:47 UTC
Magnitude: 3.7
Region: Bosnia and Herzegovina

Date: Saturday, April 21, 2012 19:51:33 UTC
Magnitude: 4.1
Region: Hindu Kush region, Afghanistan

Date: Saturday, April 21, 2012 17:58:08 UTC
Magnitude:; 4.7
Region: eastern Uzbekistan

Date: Saturday, April 21, 2012 15:52:26 UTC
Magnitude:; 4.5
Region: North Atlantic Ocean

Date: Saturday, April 21, 2012 14:29:37 UTC
Magnitude:; 4.8
Region: Hokkaido, Japan region

Date: Saturday, April 21, 2012 13:23:39 UTC
Magnitude: 4.7
Region: Minahasa, Sulawesi, Indonesia

Date: Saturday, April 21, 2012 13:01:36 UTC
Magnitude: 4.5
Region: North Indian Ocean

Date: Saturday, April 21, 2012 12:36:10 UTC
Magnitude: 5.2
Region: southeast of the Loyalty Islands

Date: Saturday, April 21, 2012 11:53:57 UTC
Magnitude: 4.6
Region: off the west coast of northern Sumatra

Date: Saturday, April 21, 2012 11:36:03 UTC

2011 Japanese Quake:
Tweets went from below
.01% to a peak of 5.68%
within 3 hours
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Results

« Ability to determine when and where an earthquake occurs
through social data.

Social data was able to report the location of an earthquake
that confirmed scientific data, sometimes before scientific data
from USGS was released

Conclusions and Future
Work

Conclusions

« Created a functioning website that determines location and
time of an earthquake, displays top 3 earthqguakes each day,
and displays relevant tweets for the data.
Gathered informational earthquake tweets in one central
location

Future Work

« Should look at the correlation between tweet mentions and
the magnitude of the earthquake being talked about.
At what point in strength on the Richter scale do people start
to tweet about the earthquake in significant numbers?
Should we not mention earthquakes in our scientific data if it
doesn’t meet that threshold?
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