Interactive Visualization for Earthquake Analytics

from Social Media Data

Abstract System Model

This work introduces EQSA, an interactive exploratory tool for earthquake situational The main control panel (A) 1s built as a stacked area
analytics using social media. EQSA 1s designed to support users to characterize the condition chart, showing the volume of messages according to
across the area around the earthquake zone, regarding related events, resources to be allocated, chosen categories from selection panel. For the
and responses from the community. chosen time frame and the chosen categories: Panel
(B) presents WordStream [ 1] for topic evolution,
On the general level, changes 1n the volume of messages from chosen categories are presented, panel (C) 1s a map in which each neighborhood's
assisting users 1n conveying a general 1dea of the condition. More 1in-depth analysis 1s provided color indicates the number of posts, panel (D) is a
with topic evolution, community visualization, and location representation. network user interaction and panel (E) 1s a chart for
ranking content creators. Detail-on-demand and
EQSA 1s developed with intuitive, interactive features and multiple linked views, visualizing interactive features are also added in EQSA [2] to
social media data, and supporting users to gain a comprehensive insight into the situation. In support the analysis such as sliding window with
this work, we present the application of EQSA with the VAST Challenge 2019: Mini- adjustable window size for updating the system and
Challenge 3 (MC3) dataset. specific messages on mouse-over events.

System View

19 hours
- All 3> : :
407 Event User Interaction Network : Select range _ Top content creators
Earthquake : 20 2 Syndicated4 6
Grounds chioejohnson __ o . : ChloeJohnson — 6
400 = :
Flooding E esmartluescher ~ . 3333 -] 6
- . 9 [ ] .
Aftershock » fastbreadstevngfglilug%%fﬁle?lh y E Syndicated5 — 5
350 Fire . cantoncoordon2 .\' : Syndicated348 5
& Resource E syndicated348 “ E 4
. tall . CantonCoordon2
© Water: sewage, water . X atrear :
: . 3333 .
300 O Energy: blackout, electric : Sl | /. . : DerekNolan % 14
: fUhostbrgd .
@ Medical: ambulance, blood i eshe | JordanWantsBacOn 3
@ Shelter: shelter, housing : . Z ~_ ? . : P . 2 8
250 @ Transportation: bridge, traffic : p tvhostbrad - Number of related posts: 9 _ : p dereknolan - Number of related posts: 4 R
@ Food: food : Time Location  Account Message \ : Time Location  Account Message |
E April 08, 8:44 Our town has experienced the worst earthquake in its April 08, 1:20 I can smell sn mixed with sewage. . . dust is
200 4 Other . AM Downlown [0SR history. #safethepeople : PM Cheddarford  [EERCISSIEN lingering in our are . . . motes highlighted in sun . . .
Rumble : April 08, 1:32 Civilians are seeing buildings COLLAPSING from there Aoril 08. 1:47 @ChemistryTeacherRichardNelson | bet yuo feel sooooo
OtherPosts : PM Downtown  TVHostBrad windows. | see fire from north-east of the town. The town . Pf\)ll o Cheddarford DerekNolan smart right now with your chemistry degree and this
is in a bad shape, and people can't get help. . earthquake all around us
150 April 08, 6:46 Old Town Himarkgamer42 @TVHostBrad my building just flooded my game system April 08, 2:04 the next thing they do after spraying earthquake
PM was still in there #HatemyWaste . M Cheddarford DerekNolan chemicals is taking down teh hospitals so we cant get the
i . . ilding i . brain chemicals out either
April 08, 6:51 EastParton  GibsonBirdos re: @TVHostBrgd my building just flooded my game . . .
PM system was still in there #HatemyWaste : April 08, 3:05 where @Bride2Bee is @AlwaysSafePowerCompany
100 - April 08, 6:52 Southwest  TallFoncecaCan  re: @TVHostBrad my building just flooded my game ' PM Cheddarford DerekNolan now? b?t t?eyre erradyating frogs and then ligthing them
PM dy system was still in there #HatemyWaste - \_ on i oriun Y
April 08, 7:00 West Parton  FuriousJHouse ' @TVHostBrad my building just flooded my game : Leslie_CruzDog87 — 3
PM system was still in there #HatemyWaste -
50 — April 08, 7:03 B e FamousJLight re: @TVHostBrad my building just flooded my game . ChatmanOctopus8 — 3
. PM 9 system was still in there #HatemyWaste - 3
4 . . . Aoy ESmartLuescher —
\ \' April 08, 7:17 Old Town TallCCouch re: @TVHostqud my building just flooded my game .
‘ _ . PM system was still in there #HatemyWaste . : é ‘I1 (Is é 110 1|2 1[4 1|6 1|8 210
0 — . i :
Mon 06 12 'P,\E E ! ' . épl\;lnl LRl Downtown  TVHostBrad Museum flood inn West Parton.
! J

19 hours
. All 4 User Interaction Network Select range _ Top content creators
120 - @ Event 20 2 Syndicated4 — 6
@® Earthquake chiosjohnson ChloeJohnson — 6
o @ Grounds - o 5333 i 6
@) Flooding esmanluescher. o 5
" ; Syndicated5 —
100 O Aftershock fastbreadstevlgr\ﬁ(szlr!nra‘l%%fé?lh o . .
. f | dicated348
O Fire cantoncoordon2 _& Py » hd yneieate
o | Resource syndicated348 y . \ N CantonCoordon2
* Water 1/ o ° tallrcar DerekNolan
a0 Energy - fastrBow AN \ . JordanWantsBacOn 3
Medical /[ \\ e | AVhostbrgd 'Y . . .
Shelter [ ® /4 \ T ° FieldEngineerPhillipCarter — 3
\ o
70 - : e B | ® - 3
Transportatlon ® po ‘ ° X FastBreadSteven_Chappell
Food o Q ) d ‘ RachelSimmons — 3
07 Other . 2\‘ ° [ e a | TVHostBrad - 3
(o ’ 7“: [} 7 [ ]
o - Rumble , . e e @ 4 Syndicated4 TallRCar 3
OtherPosts \“ dereknolan @ o fastpbre§d72 ’ FastPBread72 - 3
leslie_cruzdog87 ¢ » e B : SmartWhread - 3
40 ° N — ° fieldengineerphillipcarter i
| chatmanoctopus8 ™ \\ —® .. LovesLindaFish — 3
30 y, | ® FastRBowl - 3
rachelsimmons ‘
syndicated5 * ° o Leslie_CruzDog87 — 3
| yikisit g
jor n
20 — ChatmanOctopus8 — 3
ESmartLuescher 3
104 T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20
0- —
Mon 06 12P Tue 07 12 PM Wed 08
April 08,7:42:42 AM
. Himark Ma
St. H k M
shaking
"%"qui{/}ermg quaking Safe Town
earthquake earthquake
shaking earthquake Fposs il
»‘il ing earthquake earthquake flooding
dudaninc
- earthquake flooded
East Parton
; ferrapin Springs Northwest Downtown  Southton Southwest Pe Scenic Vista Downtown Scenic Vista East Parton Broadview Downtown Northwest Scenic Vista Weston ' West Parton_  Southton Cheddarford Cheddarford | PepperMil
Southwest irton,_Lha Wv%’éét%%“??,. Wity NOrthwest Downtown East Parton Downtown  Broadview pgagton SO Cheddarford Oak Willow powntown Vill \yeston Southton  Easton Downtowr orthwest  Easton e
Scenic Vista East Parton Downtown 2" Villow West Parton Cheddarford Broadview Southwest " Northwest oo Hills Southton
Weston West Parton Southton Downtown West Parton IR Scenic Vista
Downtown Fetrap Soutnton Cheddarford Southton pajace Hills Weston Southton Palace Hills N
V\}éeslt Par}-tiolF sennar Mi ‘ Willow Weston Northwest Easton Southwest Terrapin Springs
alace Hills el VYHTOW Safe Town Southtc Old Town
Southton Eastonsco:ﬁé%végsr’ftord ; e N Broadview
Cheddarford . Southwest Easton - Number of posts: 2 X
Old Town  Palace Hills
Downtown M L acation Anenl g Maceana A
Northwest \\Weston Easton Time Location Account Message
Broadview Broadview Aoril 08. 2:00 're Command reports all major fires are under control.
Scenic Vista PIF\)/I T Easton James14W All citizens are asked to be cautious with candles during
Old Town the power outage
Pepper Mill
Safe Town April 08, 2:54 Easton FastLightFe re: '!'hey finally puthgat outhgat thgathathgat fire! Why
\PM did ithgat thgatake so long! )
@ co-occurrence words
@ location
\ 4/8 TAM 4/8 8AM 4/8 9AM 4/8 10AM 4/8 11AM 4/8 12PM 4/8 1PM 4/8 2PM 4/8 3PM 4/8 4PM 4/8 SPM 4/8 6PM 4/8 TPM 4/8 8PM 4/8 9PM 4/8 10PM 4/8 11PM 4/9 12AM 4/9 1AM /
cartqual [1] Tommy Dang, Huyen N. Nguyen, and Vung Pham,
earthqu % . earthquake e_arthquake earthquake earthquake earthquake sarthquake
e e ° ° ° ° °
| East Parton . West Parton  Oak Willow ot Weston Scenic Vista Powntown  Weston W East Parton_Downtown Northwest Southton Weston West Parton gouth Southwest (14 °
Ot Toun Toraoh S Brosod s gy oL Nornet Do 8712 v BroaovinPasgo 1 Chadiarors” SSUTICY Nertyost Do iy Mos orddtream: Interactive Visualization for lopic
Cheddarford Terr Springs Downtown Safe Town Southton cadview  Southwest Scenic Vista Weston Northwest ~ Southton
Southton Broadview  Oak Willow \y/eston Downtown Cheddarford Oak Willow Old Town Weston
Downtown ., Falace Hills D hwest oo Southton Brodyiew : 99 ° .
Evolut EuroVis 2019 - Short P J
e S ion 7 e | volution,” 1n LuroVis ort rapers (J.
Scenic Vista Weston aston earthquake - Number of posts: 61 X
Southwest Southwest - N .
Northwest | Time 1 ocatio Account Meccage |
Cheddarford fime Location  Account Message J h F S dl d G E M d Th
S Toun oot Rl : ohansson,kF. Sadlo, and G. E. Marai, eds.), T'he
West Parton ApHLOGS:0 Palace Hills L93Schneider My bowls just moved. Earthquake?
Scenic Vista AM . . . .
own °
Porsarth 108, - . E hics A t 2019, d
ppe ﬁlpcl'll 08, 9:02 Southton ggl;lgngaggett My bowls just moved. Earthquake? U.I'Ograp IC S S SOCla lOIl, ’ 01 .
@ co-occurrence words April 08, 9:03 CandidSimmon . " "
@ location AM Downtown sBowl1962 re: Earthquake!! Get out of here!! .
4/8 TAM 4/8 8AM 4/8 9AM i . . i 4/8 7PM 4/8 8PM 4/8 9PM 4/8 10PM 4/8 11PM 4/9 12AM 4/9 1AM
April 08, 9:03 Safe Town  FuriousRPlate re:As a precautlon_, AIway_s Safe nuclear power plant
AM has shut down for inspection after the earthquake.
April 08, 9:07 SmartCCouchs '€ ALERT:A6.7 earthqugke just o.ccurred off the NE
AM Weston 8 shore of the town of St. Himark. This could be severe. o
el [2] Huyen N. Nguyen and Tommy D EQSA.:
- . y Dang, ;
ﬁﬂ" e e Weston Susan1955 re: Earthquake!! Get out of here!!
i i i . (] (] ° ° (] , ,
April 08, 9:08 Terrapin LovesGlady_Mo re: Our town has experienced the worst earthquake in Eal'| hquake Sltuatlonal Analytlcs frOI N SOClal Medla’
AM Springs ckDog its history. #safethepeople
2"\)/';" Uhef e East Parton DeborahCat2 re: Earthquake!! Get out of here!! » 2 0] 9 [ EEE C ; l A l lf- t S ’
1n onference on Visua natLytics oscilence
April 08, 9:09 FastHarlessBre '€ ALERT:A6.7 earthqugke just o.ccurred off the NE
AM Southton ad49 shore of the town of St. Himark. This could be severe.
Expoct heavy damage and Technology (VAST), Vancouver, BC, Canada, 2019,
April 08, 9:09 Cheddarfor  BarbaraOctopus
\anz o ®

or re: Is everyone alright? | think that was an earthquake!

pp. 142-143, doi: .


https://doi.org/10.2312/evs.20191178
https://doi.org/10.1109/VAST47406.2019.8986947

