Cultivating Citizen Scientists with seismic monitoring in Texas
and New England using an affordable seismograph  Jfzrxese
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Texas Educational Seismic Project (TXESP), together with the Boston
College Educational Seismological Project (BCESP), share a mission to
take real world events and turn them into “Teachable Moments”. In

pursuit of our mission, both TXESP and BCESP use seismology as an Magnitude 2.1 Gardner, MA, December 21, 2018 at 17:51hrs UTC Magnitude 7.1 Ridgecrest, California Earthquake
excrgng. medium for. 1nv1t1ng. students into thg wgrld of sc1ent1.f1c ,;‘,fr T I W — On July 06, 2019 at 03:19hrs UTC
monitoring; we are highly motivated to promote inquiry-based learning s 2 0 2 W o R T RC994 D -
. . . . . : Eﬁ ""’.""{f: ‘B ar BN ¥ " SN /c.x ‘ Por] 7 “n"”u """"""""""""""""" SEA SRR SRR E AR NG AN AR AL 2R AOAN A RARAS: A REXEEADADNEACASANERAGRASANNAREEDAE KR R B LR 2SR AR AR N B LY B USRI SRR BRI KU AR B L U A 170307.“,5
through investigation of earthquakes recorded by seismographs in RA<hhe 1k e ' J%p‘& ”,’,« TG h S S . o) ] EaWARM
. . . . . . Wi o " g e fempsie Fp &5 o T | | Band pass [2.0-12.0 K] ol -Soyftware— [ e
classrooms. It is truly fascinating that it is possible to record S et R A T e e e s _ . A
earthquakes that occur across the globe and are recorded in Texas and : DS Upril dcLc ;s il }» 5 AP K 0000021 R632B o o I | | | ' X RADB?
New England using a new, simple seismograph - the “Raspberry Shake”. Yy ruuake<s and provide e g0V R s ﬂj—“““*mfw‘“”"“"""" T Lt f\\w\ﬁf it Wu mwwm,wp AR { \ . SCOR
: : . : . : : A 8 T R R R | | Band pass [2.0-12.0 H 200004 - . s D CET
Historically, real-time earthquake monitoring and analysis required very "J LT T osooonul—L— L —L_adpus| | Surface Wav L o —
high cost, and research-quality instruments. However, very recently the of1 QUd JatLd G - w\* ~\R632B ' a2l ‘ R167F LA =R .
Raspberry Shake seismograph revolutionized citizen science capabilities. nmbarable to c - ¥ 19 st e Calerd) o ‘ T ieE o - e 5 ilourttissi.?f .
. . . . w7 5 S, . I e ER— 0% s e e S —— — e 7o € NexXt Calitornia
The question we ask is “Can the Raspberry Shake seismograph provide diicational anc i ﬁzmw,chg“ 7N AV i L L 1012010 = = e = Eathi e S
. . : . = ' V3 s RN N : - iy e e : o e e e e e e S e e e e
high quality data comparable to educational and research-quality PGSRV T e RCABD | e : CABD FEEEd —— = , = :
‘ ?” ili ibili iti DG E 7Y 1 AT spngnea | 1100 T e 2L 218 ET s C
seismographs? .A\.ffordablllty and fleXIbIlIty expar)ds opporjcumtles fqr 0 qua e Sl U010 N0 ﬂ_,__ﬁ,mm.ww =" Interpreting Seismograms 3 s A
all students - giving them research experiences investigating what is . NOrar 750 e oL Lt prusn ~+_and recognizing seismic phase arrivals recorded in Spring, TX 1 B . T |
recorded on their classroom seismograph and promoting a valuable | ] Borter i O g e - = X
positive step in the direction of inquiry-based science education and ,‘Raspﬁbgf'rgl Shake Stati : | _RCB43 e ‘ e ‘ ' e et
college readiness. BC MESP ther ( T e
©) Raspberry Shake | | | Band pass [2.0-12.0 Ha] ) ) ey & o e
Magnitude 6.4 - Alaska - August 12, 2018 O ) Raspodiry e T l?.smﬂ l Magnitude 6.2 North Atlantic IA USGS 'égi'v s
Earthquake On o % | e
« 2 e November 11, 2018 A e = % ) o=
S ] ] / ] e Bmad@d ANt s e o S EAUIE LIS oy * . Comparing seismograms . = Ve
elsm ’ C nS t r Umen t a t ’ On ks 0 pIe o - olxele Raspberry Shake Seismographs [, ) . = |
' in TX, VA and MA — T N at multiple locations ‘ by 4
fé?s% xa’;rd;fs‘ejircfiilc le nggﬁf ici)gal After significant earthquakes, Boston College’s Weston Observatory ¥ - I b prinsss —— m (E)r;()evnlff ?Otre.?;gggl:n d
srap ping 53 : R e i compares seismograms recorded by expensive, research-quality = RC@B — 5
mechanism. hi -1  om seismographs with seismograms of the same earthquakes recorded BLESP students to
BELOW: Raspberrv Shake seismoaraphs | - | PR ey Share by low-cost educational instruments. Raspberry Shake L i | RAC22 Oakton, VA | investigate SE1SMIC
p y g p } : 0 i + R R . . 1210 [rer: e 1A= t d 4
are available in a number of . L seismographs offer reasonable quality seismograms for conducting o ' ' | | | | ' — wave propaga. 10n an
configurations: 1-C, 3-C, Strong Motion, ‘ - citizen science research (See LEFT). This enables open-ended, it W”*”“ = . ! attenuation. -
=1 - . . . . . . ot , . ‘ | , RAD87 Spring, TX o
Infrasound — 18 _ Recorded in Devlin Hall, Boston College inquiry-based discussions about the effectiveness of different e ;
| ' . — I — | seismic teChnOlog]eS. T R Sy e e st et ST P -+
Magnitude 6.4 earthquake in Alaska, recorded by three different seismographs. L - ’ RFE.‘P7 Denton, TX - 4
Raspberry Shake
seismographs
include self-
contained / —
Raspberry Pi o UDUI U o o ’ o
ESPs Grow New Citizen Scientist
\_ v S l" OW ew ' , Z en C, en , S S Raspberry Shake offers a simple “plug-and-play” affordable seismograph which offers great flexibility for
LEFT: Historical (and still users. Affordability and flexibility expands opportunities for low to median income students - giving them
operating) World-Wide research experiences investigating what is recorded on their classroom seismograph and promoting a
ffat”dar If”z?d Se’sm"gr a’;” , valuable positive step in the direction of inquiry-based science education and college readiness. With one
etworkK seismograpns a 1 1 1 1 . . . .
Bestor Colloans Wt Through TX/BC ESP’s educational partnerships, we make a difference in ; classroom Raspberry Shake seismograph, all students at a school may benefit from multiple, large monitors
v Al the lives of citizens and students of all ages and in differing socio- : - i - - -
Observatory in Weston, MA. > : S . S ; -\ e (computer screens) across a campus. Required viewing software is available for free online, and any user
Weston Observatory also economic circumstances by engaging them in hands-on learning ﬂ. R o 85 S can begin “watching the ground move” immediately once the software is installed.
operates modern research- opportunities and teaching science as it is actually practiced. | (oYle
qua“ty Selsmogl‘aphs as pal‘t ; ,,,” O S -~~~ i T b AR s e
of its New England Seismic 0 b : d i d itoring t tudents stud (e c c ornet to eather eloba E July 31, 2019 at 05:54hrs UTC ﬁ—ﬂ £ = = E
Network (NESN Broadband). verseen by our science-education and monitoring team, students study, _ rmation ahe o Aune . RE C = *im.m = 1*_. iﬂ:ﬁ*ﬁ;
record, and interpret natural geologic phenomena through visual | o ) "  bo reviewed (F e _— == — - =
experiences and hands-on activities, explore and test student-led ‘ e o olen be <tudioc tivoly over ¢ (T o To—: ']‘:k”f’,l'.’\""“'*'*y I,I!M,Jihf'ém A AR A A i
inquiries, and ultimately develop critical peer-to-peer communication | Coriod ¢ > (| OWER F e
skills. The science of seismology forms an excellent foundation for this : . : =
endeavor because: (1) it is an interdisciplinary science that requires el o '
J ESPs leverage integration of many STEM concepts, and (2) it teaches how the natural - . _—— i
' BCESP Sites 1cti . . . b i A 1 A
’mm existing environment impacts our everyday lives (see BELOW). : |
g seismic - | | - { N
Boston College networks and "’ Ir%ﬁ‘l‘{r . =
. Educational . . : ‘ﬂﬁ > i
Seismology their mapping ey — gy
ok | software to X0 . \
2 introduce - Og | X
citizen B A _— RE . , |
scientists to e | 5 - < B R ‘&
the world of _ o ‘ X “\:,
seismology. = M St e ‘
— ' LEFT: Exploring how § s ; — e
earthquakes are located Making Our Own “Earthquakes
enables students to ...and experimenting with wave
> PRS transcend passive learning attenuation
— . . A8 SRR a0 - and move towards |
SElsmlC StatlonS 1in 1 "’."':;’_" " | g_ " o L - active learning.
New England Region N T A
0)0]o AL C = U q q - 0 - A D€ Jd O ) AdaG
ReCCOC 0 0 - [ JIULE D€L U = = U 6 - -

Special thanks to Jay Pulli, Anastasia Moulis,


viola
185d126a48e2012742ea0d7ea669339a6e5a6f80_s2_n1


