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1a.E

ras
ofA

nalog
and

D
igitalR

ecordingA
large

am
ountofseism

ic
data

w
as

recorded
during

the
analog

era
(1a)and

is
stillstored

around
the

w
orld

in
the

form
of

paper
records

(1b,1c).
H
ow

ever
as

a
result

of
their

form
at,

these
records

are
often

inaccessible
to

m
odern

analyses.
To

address
this

issue,there
have

been
severalsoftw

ares
developed

to
convertscanned

im
ages

ofpaperseism
ogram

s
into

digitaltraces.D
igitS

eis
1,a

softw
are

developed
by

the
H
arvard

S
eism

ology
G
roup,is

the
only

one
ofthese

thattakes
into

accountthe
tim

em
arks

and
generates

digitaltim
e
series.
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ecord
C
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R
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bars
representthe

pow
erofm

ajorearthquakes
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E
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A
pplications

for
digitized

analog
seism

ogram
s
are

w
ide-

spread
and

far-reaching.
The

greatest
m
erit

of
analog

records
are

the
long

tim
e
span

they
cover,

allow
ing

for
quantitative

analysis
of

long
quantitative
tim

escale
or

rare
phenom

enon.
E
xam

ples
of

possible
analyses

include
yields

and
behavior

ofnuclear
tests

(1e),behavior
ofpast

volcanic
eruptions

(1i),
storm

strength
from

w
ave-generated

seism
ic
noise

(1f,1g),
and

generally
long-tim

escale
problem

s
not

typically
associated

w
ith

seism
ology

such
as

clim
ate

change
(1h).
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D
igitS

eis

C
onverting

scanned
im
ages

into
digital

tim
e-series

via
D
igitS

eis
is

partially
autom

ated
but

still
requires

hum
an

inputs
for

com
plications

such
as

crossed
traces

(1c)
and

assigning
reference

tim
es

(1d).
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Table
1

SchoolN
am

e
A
ctivity

Type
Students

D
igitS

eis
is

currently
being

used
in

Japanese
high

schools
(Table

1),
as

research
experience

w
here

students
provide

the
hum

an
oversightneeded

fordigitizing
seism

ogram
s.

This
is

the
firsttim

e
D
igitSeis

has
been

deployed
on

this
scale,and

this
w
as

m
ade

possible
by

the
w
ork

ofthe
S
choolInnovation

Forum
in
seeking

participation
of

schools.
In

total,
alm

ost
180

students
across

14
high

schools
are

participating.The
program

w
as

categorized
in

m
ost

schools
as

an
extracurricularactivity,though
it
w
as

given
either

as
extra

independent
study

or
as

part
ofthe

regular
curriculum

in
a

few
cases.

Solicitation
ofParticipation

S
choolinterest

and
participation

w
as

solicited
by

the
S
chool

Innovation
Forum

.
This

w
as

accom
plished

largely
through

reaching
out

to
high

schools
via

em
ail,

their
w
ebsite,

and
netw

ork
ofeducators.

D
evelopm

entofStudentInterest

P
articipating

schools
w
ere

provided
w
ith

m
aterials

about
seism

ology
and

earthquakes.
S
pecial

focus
w
as

put
upon

the
w
ay

that
the

analog
seism

ogram
s
w
hich

students
digitized

could
be

used
in

the
future

to
solve

big
problem

s
in

science
(e.g.,

finding
new

earthquakes,environm
entalm

onitoring,etc.).

Training

S
tudents

w
ere

given
video-w

alkthroughs
and

an
exam

ple
analysis

(thathas
been

previously
digitized)to

learn
to
use

the
D
igitS

eis
softw

are.
O
nce

this
exam

ple
im
age

has
been

successfully
digitized,

students
are

asked
to

progress
to

other
previously

undigitized
im
ages.

TechnicalC
hallenges

D
uring

this
firstdeploym

entofD
igitS

eis,w
e
encountered

several
technical

problem
s
w
hich

any
sim

ilar
project

should
likely

take
into

account.C
hiefam

ong
these

w
ere:

C
om

patibility
-
S
oftw

are
had

to
be

m
ade

com
patible

w
ith

m
any

differentsystem
s
from

the
new

estm
achines

to
32-bitW

indow
s
m
achines

w
ith

2G
B
R
A
M
.

N
etw

ork
A
ccess

-
M
any

Japanese
schools

have
strict

internetaccess
policies

m
aking

itdifficultfor
schools

to
dow

nload
and

upload
m
aterials

forthe
project.
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Favorite
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Students
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6%
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11%

4%
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ParticipantStatistics
S
tudents

w
ere

given
a
survey

to
com

plete
at

the
beginning

of
the

program
asking

them
theirfavorite

subjects,and
then

theirskilland
interest

levelin
the

different
com

ponents
of

S
TE

M
.
In

general,
participating

students
favor

M
ath

and
Science

as
subjects,

though
this

m
ay

be
due

to
the

extracurricular
nature

of
the

program
.

W
ithin

S
TE

M
,

extracurricularnature
ofthe

program
.W

ithin
S
TE

M
,students

generally
rep

ortskillat
around

50
and

interest
decaying

aw
ay

from
100.

students
generally

reportskillataround
50

and
interestdecaying

aw
ay

from
100

on
a
0-100

scale.
M
ale

participants
reportboth

higherskill
a

and
interest

than
their

fem
ale

counterparts
w
hose

responses
w
ere

generally
m
ore

grouped
around

50.
The

survey
w
illbe

re-adm
inistered

at
the

end
of

the
program

.Participating
students

phhrogram
.

are
80%

firstyearstudents,and
the

restare
second

years
(ofthree

year
high

schools),m
aking

this
is
a
greatopportunity

to
introduce

the
sciences.

D
igitization

R
esults

O
fthe

firstround
ofdigitized

analyses
received,m

any
did

require
corrections,and

as
a
result,

a
feedback

com
ponentofthe

program
has

been
developed.This

allow
s
analysts/graders

to
add

com
m
ents

to
the

actualpointon
the

analysis
w
here

the
issues

are,allow
ing

the
studentto

go
straight

to
the

issue
and

correct
the

problem
.A

lthough
first

analyses
typically

require
som

e
corrections,m

ostare
ofa

usable
quality.E

specially
exciting

is
an

earthquake
from

1937
that

w
as

recently
new

ly
digitized

by
a
studentw

ho
has

m
oved

beyond
the

firsttraining
analysis.
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