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a social event arising out of a process that involves a socio-
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cultural system’s failure to protect its population from external or internal

vulnerability (Bates and Peacock, 1993, p. 13)
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Figure 2. Disaster impact model.
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7= M = technological disaster

The simplest rule of thumb for categorizing disasters
as natural or technological... has to do with

the triggering event: if the triggering event could : Acrs
have taken place even if no humans were present...
then the disaster is most appropriately seen GOD‘

as a ‘natural’ one. By contrast, if the triggering
event was one that inherently required human
action... then the disaster is most appropriately
seen as technological (Freudenburg 1997, pp. 24-5)
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Charles Perrow(1984)2| Normal Accidents Theory

* Normal — I|& == 21 = (inevitable)
* Three Miles Island Nuclear AccidentOf| Al X}= + Ct2 A S

« O 7|=A|AE Q] 2EE0| interactively complexStil
tightly coupled &/ 0] A2 ®H ALl = normal 2 A&
* A system in which two or more discrete failures can interact in
unexpected ways is described as interactively complex. (&£ ¢t
A A B2 O X (8247 redundant) P ES2 B 0| 7HX| 0 UX| T,
2 EE0] interactively complexSICHH LS| &0 132 Of
MEES I UM B AILE 0|0 E 5= US). e A=

* The sub-components of a tightly coupled system have prompt and
major impacts on each other. (S}LI2| £ E0| IE0| QI &
= US| Y7t M FE5| ojn7t g AR 22 5= A7
U0 AFRfel 74 Yo| &2 AtAZ 5= US)
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Assembly-line production
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’ Military adventures
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Most manufacturing .
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1990 F LY O| & natech disaster, techna disaster

Natech disaster: incidents where natural hazard events and
disasters caused the release of hazardous materials (Showalter
and Myers, 1994)

- MLO[7F Rl 2 FA[OF R EAL
Techna disaster: economic and energy development activities
trigger natural hazard events
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O| 2 natech disaster, techna disaster= 7| & At X} = Il 24 C}
Hezs T A8EXE, WYX E, 22X = Es.
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o1 2| A Q! 7FE 2| Lt Hurricane Katrina Al (2005. 8. 29)
1200 At Y. R 22| AAL| 0%/t Bl BAL T m22|AA ATt 50%2 ZO|E.
AHZXE O 2Iol 501, E3| =010 HFE (“At 2ES").

FtE2|L} ZrALZE XHS R S QIZL AFEFO| BHE XY HHQITF?
"What started out as a natural disaster became a man-made disaster—a failure of
government to look out for its own citizens.” (2 HtO} CH& &, 2015)
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SR A|OFCHOJ O] X] AR 'R A AtL, =2 A|OF F AL (2011)
R 2t AAL 0|3 2{0F] UKt AA

HS+d |XZ2(#EKE BEFIE, Boiling Water Reactor,
BWR) € GE/HZ
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The height of the tsunami that struck the station
o . . C o o
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Leaks, leachates(%& & <), chronic exposures, decaying infrastructure, ocean
acidification, and climate change are slow disasters. Their harms are amorphous and
do not register easily within regulatory metrics. Their scales are too large or too small
to observe directly. They are not readily manifested. (Liboiron et al. 2018)
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Following disaster, when a fundamental sense of order and security can feel threatened, the
potential value of such rituals in reestablishing feelings of control, belonging, and social
solidarity within and beyond one’s immediate community is understandable. (Eyre 2007)
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01 Boom or Doom

" AEgE Mok 20 ARE AU RS T|ust 4T

AEotE 30 M2 H[82 RF0] 2829 24 7/

=) Futurism Q

FUTURISN | 3 24,18 by JELOR GALLEGO

New Report Predicts Over 100,000 Legal
Jobs Will Be Lost To Automation

The loss may be offset, however, by the development of better-skilled
and better-paid nonlegal roles handling the new technology.
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The Sydney Morming Herald, 1961. 10. 12
https://news google.com/newspapers?nid=|L5f5cZgq8MCBidat=19611012&printsec=frontpage&hl=en
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"ItEs2 Qlef 22 B 3754 0| 2016-20301 ARO|0f KRS HHFLOjOF ShCt
Globally, up to 375 million workers may need to switch occupational categories.

Number of workers needing to move out of current occupational category to go find work, 2016-30 (trendline scenario)'
» Midpoint automation « Addtional from rapic automation adaption feach block = 1 milion workers)

Advanced Developing
United Other China Other
States advanced 12-102 developing
1654 17-64 10-72
Germany Japan Maxico India
342 -2t 1=7 338

! !

Changing occupations 75-375 milkan workars Up to 375 milon workers or 14% of il workers affected by 2030
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Share of total employment by sector in the United States, 1850-2016, % of jobs

100 - change, 1850-2015,

Employment
Percentage points

Trade {etall and wheolesel | i

Trareportation 102
L
Manufacturing B |
Mg -13 I
Household wark ian
Professional services o
Utities |o8
Busiressandreparsavces || 61
Telscommurications lar
Hesithcars 1 es
Entrtanment J22
Education s

| Governmant Was

E Fiancl snvces Wse

01350 1800 1850 2000 M5
MeKinsey&Company | Source: IPUMS LiSA 2017; US Bureau of Labar Stafistics; MeAinsay Global Instiide anatysis

30




THEE 2. ASek= AL MHHVE =359 HHUM = AiSst =

01 Boom or Doom

201819 YXt2| & 60%=
194090 = XX EUE XY

Figure 2. More Than 60% of Jobs Done in 2018 Had Not Yet Been “Invented” in 1940
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Advances in technology are now making a broader range of non-routine tasks automatable, with computers mainly substituting for
low-income low-skill workers over the next decades.

Building on Frey and Oshome's work showing 47% of the US workforce is at risk of automation as a result of these trends, recent data
from the World Bank suggests the risks are higher in many other countries,

Although there has been convergence in adoption lags of technology between rich and poor countries, divergence in long-run
penetration rates once technologies have been adopted, explain divergent income patterns between the Western and non-Western
world since the Industrial Revolution.

A growing concern of 'premature industrialisation’ in emerging and developing countries could require new growth models and a need
to upskill workforces.

33



H198=| SHEHHEEERS| [ Ol AAK2 GlTh: AX-7 = SO THet O[sH2} CHH|

02 Atsstol 28t &9 |2

'unzl 429 5%

7 Increasing demand % Decreasing demand
| 1 Diata Analyats and Scientists 1
| 2 2
| 3 3
| 4 4
| 5 5

B B
1 7
] ]
] ficis Develapess L] Reapaingrs
[ of Things Specinlists | 10 und Stock-Keaping Clarks
1 [ 1
1 s and Administration Marsgers | 1
1 amd Networ Professionats | »
7] | "
16 i Advsors 15
] Mar ard Organization Analysts 18
17 7
L] 13
1" 19
0 20
5 2020, World Ec i
ke
02 Ats2tel g =359 0|
MH[A MRI0M = 12t F ALK 7t Z a3
EEPERT:
Number of American breweries
il 2015
4,269
200¢
2000
Z0o0 1,566
Looo
1975
10
I 1875 198 B87 1961 1805 180G 200

where greater automation is technologically feasible, but companies are using
their lack of automation as a selling point
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FIGURE 21 Share of tasks performed by humans vs machines, 2020 and 2025 (expected),
by share of companies surveyed
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Employment and the Economy
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Figure 1; Where will the value gains come from with AI?

$15.7 trillion

) Labour productivity (
[ improvementsare
— expectedtoaccount —
for over 55% of all

. 1 GDPgainsfrom [~
\ Alover the period  / .
S A28 N\

A
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58% of al
GDP gains in 2030
will come from
consumption side
impacts.
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JOB SHIFTS

For most people in the United States, incomes have stagnated (R) as the number and nature of
jobs have changed over the past four decades (B).

ﬂ Levels of productivity and median income ﬂ Employment type

== Productivity (US$ output per hour)
== Real median family income (US$ earned per year)

== (lerical and sales — Professional == Service

30

25

20

Percentage relative to 1980 value®
Employment rate
(% of labour force in each category)
&

0T |
1955 1965 1975 1985 1995 2005 2015

| |
1985 1990 1995 2000 2005 20

*In 1380, real median family income was $57,600 a year and productivity was $55 per hour.

Tom Mitchell & Erik Brynjolfsson, Track how technalogy is transforming work, Nature 2017,

|
10 2015
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Figure 6. Mean Income per Adult, Select Percentiles, | 913-2019

Mean Income per Adult {in 2019 dollars)
530,000,000
4§25 000,000 : 4
520,000,000
515,000,000
510,000,000
Top 0.1%,
$6,325,702
ok el Seegyen LI waragentart f l ‘____.--——l— Top 1%,
SR ' §1,405,441
91 321 1937 1945 1953 1961 1969 1977 1985 1993 2001 2009 2017

Source: Income dataare from the World Inequality Database, accessed on January 12,2021,
hetp:lwww.widworld!. Recession data are from NBER, at httpJ//www.nber.orglcycleshtml.

Notes: Income estimates describe pre-tax income and are based on a combination of sources, including US.
administrative tax records, survey data, and national accounts. Periods of recession are shaded in gray. Data are
in 2019 dollars. Income groups presented in this figures are not mutually exclusive. Instead, each income group
includes data for all higher-level groups; for example thetop 1% also includes data for the top 0.5%, top 0.1%,
and top 0.01% and the top 0.5% also includes the top 0.1% and top 0.01%.
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The central scientific
objective of SAFOD is
to directly measure the
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deformation and
earthquake generation
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Journal of JSCE, Vol. 1, 322-328, 2013
Special Topic - 2011 Great East Japan Earthquake (Invited Paper)

EARTHQUAKE EARLY WARNING SYSTEM FOR

RAILWAYS AND ITS PERFORMANCE

Shunroku YAMAMOTO! and Masahiko TOMORI2

ILaboratory Head, Earthquake Disaster Prevention.
Disaster Prevention Technology Division. Railwav Technical Research Institute
(2-8-38 Hikari-cho. Kokubunji-shi, Tokyo 185-8540, Japan)

E-mail: syama@rtri.or jp

“Member of JSCE, Principal Chief Researcher, Disaster Prevention Research Laboratory,
Research and Development Center of JR East Group, East Japan Railway Company
{2-479 Nisshin-cho, Kita-lu, Saitama-shi, Saitama 331-8513, Japan)

E-mail: tomori@jreast.cojp
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The application to policy and practice

The Urgent Earthquake Detection and Alarm System
(UrEDAS) was introduced to the Shinkansen in 1992,
Seismometers are placed at points along the train tracks
and at the coast (to sooner detect seismic waves from
earthquakes off the coast, Figure 1). If P-waves are
detected, it is assumed that a large earthquake is coming
and the power supply from electricity substations to the
tracks is automatically stopped, triggering emergency
brakes on all moving trains. The trains therefore come to
a halt in the seconds before the earthquakes hit, making
them far less likely to derail ®,

Alongside the UrEDAS, anti-seismic reinforcement works
— such as quakeproof bridges and tunnels — as well as
anti-derailing systems have been introduced to increase
the resilience of the physical rail network.
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mmnge';fwm":;s?::nh'mém PR S at Kinkazan Island on the north east coast of Japan
Lecation detected seismic P-waves and sent an automatic stop

.

signal via the UrEDAS to the Shinkansen’s electric power
transmission system, tnggenng the emergency brakes on
27 bullet trains. Ten seconds after the warning signal went

Trackside seismomesers

Coustal seismometers out, a massive 8.9 Magnitude earthquake hit mainiand

Japan. Although this ‘Great East Japan Earthquake’, and

*Time the following tsunami, caused immense destruction and

Figure 1- D1 R ¥ loss of life in eastern Japan, none of the 19 trains running

time given bvnim detect E-m of Paaves and use of mu through the affected area were derailed and no casualties
seismometers. Source: Ogura, 2008°. were sustained on the trains.
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Figure 1.1. Total number of earthquakes with a magnitude >
1.5 per year, categorised by magnitude, 1991-2018
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NAM (Nederlandse Aardolie Maatschappij):
Royal Dutch Shell/Exxon Mobil Joint Venture company
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Box 1.1: Geology — what causes the earthquakes?

The natural gas of Groningen is located at 3 km deep, in a sandstone
layer. Sandstone consists of sand that is pressed against each other
under high pressure. When gas is pumped out of the sandstone laver, the |
pressure in this layer decreases. As the decreased pressure cannot
support the weight of the layers on top, it results in soil subsidence that
compresses the layers. When this compression occurs in an irregular
way, the soil subsidence causes an earthquake. Gas-induced earthquakes
in the sandstone layer occur at a shallow depth, compared to natural

earthquakes that occur A=A 7FA S EE5H K= 0

earthquakes induced by A
buildings than natural 7|'AOI'E:| O| L °|'_| xl£o| 0|-='c0|

intensified because the scieIYo F= SRl &) | oSOl A A-E251HK|
sand and peat. Also, the %6 ol b
adds to the vulnerabilityl = 0|LrH 742 Tl E

McGarr, 1984; van Eck e
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The relation between gas extraction from the Groningen field and

seismic activity in the region is not a new phenomenon. In the past

decades, several studies have showed this relationship. BOA (1993)
concluded that gas extraction has an influence on the robustness of the gas

reservoir and the direct surroundings. This report also concluded that

earthquakes can be induced by gas extraction. Although this relation has

been confirmed by the latest incidents, the initial assessment of the

magnitude of the problem was not correct. BOA (1993) predicted that even

in the worst case, there would be a small chance of minor damage around

the epicentre. WEEREIE |_-|||:E43H: K7 97 Ol ZHEO|QIB|(RBOA)S THA TjE

0 =T
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evident that this =S o|
has been struck chro}m q

Begeleidingscommissie Onderzoek Aardbevingen (BOA)

(WEBE AT ¢, 25 2 9/s))
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Dﬁtch c&nzens demand end to quake-hit
Groningen gas production

block & facility of Dutch gas production company NAM, in Farmsum, Netherlands August 28, 2013,
REUTERS/Piroschka van de Wouw File Photo
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€80m paid out so far to compensate | Features
for Groningen quake damage e B oo e 3
[Gusiness 1+ ] in | I TREEEE il

Civilised debate, not mud siinging,
is the halimark of democracy

Why Leiden might be the best
location for buying a new home

‘Left to my own devices, I'd eat at
the snackbar every night.'

;/- 7 Highly-skilled, happy and at home -

. Indian expats share their
Wit

rs DutchNews podcast — The Sexy
Brexit Muppet Edition - Week 28

New earthquake compensation policy
to start next year

The Northern Times [ ) ] Politics €3 0

In 2020, homeowners living in the earthquake zone in the province of

Groningen are set to be compensated for the depreciated value of their

homes, even if their individual property has not been damaged by the

ongoing quakes.

Translation by Traci White

De Volkskrant reports that the ministry of economic affairs and climate announced the new
policy on Wednesday morning. Homes in the area of the province of Groningen where
earthquakes regularly occur have seen their property values decline due to the slow-moving
damage assessment process and the image of the region due to the quakes, which have been
occurring for years as a result of natural gas extraction operations.
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Binary cycle
power plant (MW class)

Production well

(160°C, 40 kg/sec) ~2,350 m

Injection well
(60°C. 40 kg/sec)

Engineered
geothermal reservoir

4.5-5km (180°C)
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* Seismicity induced by
injection into PX-2 activated a
previously unknown fault

zone, which in turn triggered 5 o
the mainshock. E
£
Q
¢ Once initiated, the Pohang 4 a
earthquake grew through the
release of tectonic strain.

58



THEE 3. AL 7|SAH, 2230 ESRPE =

Gy ien nal
August 2018, Volume 23, lssue 4, pp 533-547 | Cite as

Regional strike-slip and initial subsidence of Korea
Plateau, East Sea: tectonic implications for the opening of
back-arc basins
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Probability modeling of the Pohang
earthquake in terms of seismogenic index

S. A. Shapiro
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Dr. Shapiro8| X|EEH THAI'E Z2X| T 2/d
Heoto| et A7 2o}
The seismogenic index, I, of the Pohang site is approximately between -2 and -1.

During the stimulation, we observe a tendency of I to increase with time:
possibly an indication of a gradual stimulation of seismically more active zones.

Aok

=
=

The event of Mw3.3 on April 15th of 2017 indicated a jump of £ to -1.
Our estimate of the probability of the Pohang earthquake is approximately 15%.

One of decisive factors was the low b value. A combination of a low b-value and a
rather high seismogenic index made the probability of the Mw5.5 event significant.

A termination of all injection operations after the Mw3.3 event would reduce the
probability of an Mw5.5 event down to approximately 3%. Their termination at
Mw2.3 would reduce it down to approximately 1%.

A real-time seismic monitoring permitting a precise 3-D event location and an
estimating of the temporal evolutions of the stimulated volume geometry and of the
seismogenic index could potentially help to prevent or to delay the occurrence of
such an earthquake.
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B, MO RY2AR S 32 % 10 S S8t S8 TARD HID(AIJA 22HAHTR) (£ % - ppb)
1 Fraon12 0.00 0.00 0.00 0.42 0.48 0.45
2 Matyl chlorida 33.47 27.50 0.36 1.08 1.24 2.81
3 Fraon114 0.02 00 0.0t 0.00 0.00 0.00
4 Vinyl chloride a0 2.58 o2z 0.00 0.00 0.00
5 Metyl bromide 0.20 Q.17 0.00 0.00 0,10 0,00
& Ethyl chioride 1.54 0.00 0.03 0.00 0.00 .00
s Freonl1 0.30 0.27 0:21 0.10 .14 0.10
8 chioride (.65 0.52 0.0 0.00 0.00 0.00
g Di 233.38 189.62 4.60 1.45 213 018
10 Freon! 13 0.07 0.07 0.06 0.00 0,01 0,01
1" 1.1-Dichioroathans 0.00 0.00 0.00 0.00 0,00 0.00
12 cig=1,2 .85 .65 0.02 0.00 0.00 0.00
13 Chioroform: 105.80 B0.47 1.13 0.00 0.06 0.00
14 1,2 .32 0.24 0.00 0.0 0.00 0.00
15 Mathyl chioroform Q.00 0.00 0.00 0.00 0.00 0.00
18 Benzene 15.65 11,23 0,32 0,02 033 0,01
17 Caroen tetrachioride .41 0.35 0.18 0.00 0,00 0,00
18 1.2-0 713 516 0.11 0.00 0.00 0.00
10 Trichloroathylene B.23 5.78 012 1.08 1,30 0.00
20 cis—1,3-Di 0.00 0.00 0.00 0.00 0.00 0.00
21 trans—1,3-dichloropropens 0.00 0.00 n.00 0.00 0.00 0.00
o) 1.1,2-richloroethane 0.00 0.00 0.00 0.00 0.00 0.00
23 toluane 43.01 27,84 1.50 0.83 1.33 0,41
24 1,2-dibromosthans 0.00 0.00 0.00 0.00 0.00 0.00
25 tatrachioroethylens 0.20 .00 0.00 0.00 0.00 0.00
26 chlorobenzens 112 0.55 0.00 0.00 0,00 0.00
a7 sthyloenzene 1.62 0.78 012 0.78 1,18 0.04
28,28 mp-xylene 085 .40 0.17 0.68 1.28 0,01
30 styrane 289 1.78 0.21 0.00 0.00 0.00
31 1,1.2.2 0.08 0.02 0.00 .00 0.00 0.00
32 o-xylana 062 0.35 0:i6 0.43 0,64 0.00
34 1.2, 4-trimathybenzens 0.00 .00 0.00 0.00 0.00 0.00
33 1.3, 5-frimethybenzens 0.00 0.00 0.00 0.00 0.00 0.00
38 m-dichlorobenzans 0.00 .00 0.00 0.00 .00 0,00
36 0.00 0.00 0.00 0.00 0.00 0.00
a7 [ 0.00 0.00 0.00 0.00 0,00 0,00
38 1,24 0.00 0.00 0.00 0.00 0.00 0.00
38 1.1,2.3,4,4<h hloro-1,3: 0.00 .00 0.00 0.00 0.00 0.00
40 1.3-Butadiens T.ar 4.81 0.00 0.00 0.01 0,00
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measure]

Subclinical Effects with No Symptoms
(e.g. asymptomatic decrease in lung function,
heart rate variability or endothelial function)

Siz.e of Population Affected by Exposure to Wildfire Smoke

Fig. 8. Clinical and Sub-Clinical Impacts of Wildfire Smoke or PM,, 5.
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Critical Review of Health Impacts of Wildfire Smoke Exposure
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Reid et al., EHP, 2016; Friedli et al,, Global Biogeochemical Cycles, 2001; Cascio, STOTEN, 2018
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Trimester of exposure

Unadjusted model Adjusted model

Effect (g) 95% Cl Effect (g) 95%Cl

Any trimester

First (1-16 weeks)

Second (17-28 weeks)

Third (229 weeks)

(-55.3,-12.3) 32.7 (-53.6,-11.7)
(76.7,14.4) 39.7 (-71.5,-7.9)
(-63.6, 8.1) -20.9 (-57.0.15.2)
(-59.3,11.1) 33.2 (-69.9,3.5)

Adjusted by fetal sex, gestational age, parity, maternal age, maternal education, paternal education, and
exposed average temperature.

28

Table . Adjusting ORs and 95% CT for the increase in medical use by period, after adjusting for age, sex, income, smoking, drinking, and exercise variables (with

underlying discases)

Variables

Region

Yeongseo

‘Yeongdong

Age*

Sex

Male

Female

OR (95% CI), p-value

3 days p-value A week p-value A month p-value 3 months p-value A year p-value
0.5524 0.0318* 0.0001* <0.001* <0.001*
Reference Reference Reference Reference Reference
1.065 1.153 1.142 1.422 1.112
(0.865,1.311) (1.013,1.313) (1.067,1.223) (1.362, 1.485) (1.082,1.143)
<0.001* 0.1662 0.0387* 0.0002* <0.001*
0.982 1.004 0.997 1.004 1.003
(0.973,0.991) (0.998,1.010) (0.994,1.000) (1.002, 1.005) (1.002,1.004)
0.0185* 0.0001* 0.6603 0.6138 0.087
Reference Reference Reference Reference Reference
0.792 1.305 1.016 0.989 1.025
(0.652,0.961) (1.140, 1.494) (0.946,1.091) (0.946, 1.034) (0.996, 1.054)
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Humanism and
Hurnan rights

Human
Rights

The Human Rights Checklist
for disaster preparedness,
prevention and recovery
responses
The 2010 Canterbury earthquake (also
known as the Darfield earthquake)
struck the South Island of New Zealand

with a moment magnitude of 7.1 at
4:35 am local time on 4 September.
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Human Rights
Checklist
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