WAVES Indonesia:
Women as Primary Disaster Mitigators

Ron Harris and Waves
Team




not that kind of doctor




Lots of People in Harms Way
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Surrounded by Earth’s Most Explosive Volcanoes
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Toba, Tambora, Krakatoa, Rinjani, Merapi




Surrounded by Active Faults
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Many of Earth’s largest earthquakes ever recorded




Indonesia has Historical Records!
Thanks to Dutch Colonists!
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nach Ahlanf sinse hafBiean Ruedots o antoband in daw Manw
eng 1629, August 1, 9:30 p.m. Banda—lslands.
-G A half hour after the termination of a violent seismic shock there
' formed in the sound...a high mountain of water. The wave rolled
- westward straight against fort Nassau, as well as the village on the
beach where it achieved a height of 9 fathoms [15.3m] above the
springtide stand. Houses on the beach were swept away, while others
« were laid to rubble. Eastwards the wave crashed on the island of
Lonthor and achieved a height of 13 feet [4.0 m].

1629 August 1, Amboina.
Earthquake occurring at the same time as that on Banda.




What is the History of
Earthquakes and Tsunamis in
Indonesia
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Figure 2
Populsiion datritution, plais koundariea,
and acmive wilcanoes (red crangiesh of
Ird cmaiia.
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fifty thousand deaths. The temporal distribution of these
events indicates a twenby-year albernating cycle of Frequent seis-
mic activity followed by seismic quiescence® The current period
of quisscence began during the mid-19805

Seimmic wap lhnlr:\r furecasts Iarr'e ea.rthr.lu.:kret in regions
along fault zones that have gone for decades or centurses
without slip. According to this theory, the longer the plate
boundary is stuck and plate motion energy accumulates in
these ‘gaps,” the larger the eventual quake will be. The most

East of Java, in the Timaor
region, the collision bebween
the Asian and Australian plates
takes on a different look as the
morthern e\dsr of the Australian
continent shoulders into the
plate boundary. The positive
buoyancy of the continental
crust strongly resists subduc-

dangerous seismic gaps in Indonesia exist in populated tion beneath the Asian plate,
regions of western Sumatra, south-central Java, and Timor— causing mthiple strong earth-
all part of the Sunda collisson sone. The entine sicteen hundred- r.Eualr.Et and ExPJusivE eruptions
kilomieter length of the Sumatra fault system has not slipped {Tambara) that threaten one of

significantly for 130-150 years." Since this time, seven to eight
meters of potential slip have accumulated and will most likely
be released suddenly bo produce a magnitude 8.0 + event.
Within fifty kilometers of the Sumatra fault zone, there are

the must rapidly developing
parts of Indonesia, The patbern
of earthquakes sourced from
this region is diffuse and diffi-
Wult b predict.” Evidence

now seven major urban centers with a population greater than
one million, and eleven other cities with populations between al
fifty thousand and 100,000 (Figure 1), A large seismic event
along the Sumatra Fault Zome, like those of the past, will flat-
ten many of these cities. The inevitabality of catastrophe also
threatens distant urban centers such as ]aka.rtn, .‘;i.nlqapune, amd
Kuala Lumpur.

The collisional plate boundary near densely-populated
Java has some of the highest strain rates in the world (seven
to eight centimeters per yeark! They vield a seismic flux at
least five times that of Sumatra, which is manifest by more
frocuent moderate earthquake events (M 5.5-7.5). However,
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The entire 1600 km length of the Sumatran
Fault System has not slipped significantly for

Harris and
Prasetyadi, 2002,
Bridges

of potential slip have accumulated and

.amagnitude 8,0 + event!

The most dangerous seismic gaps in Indonesia
exist in populated regions of western Sumatra..

will most likely be released suddenly to produc

HAJOR GEOPHYSICAL DISASTERS
OF THE MINETERMTH CEMTURY
1815—eruption of dommant Tam-
bora kilbed mare than 92,000 peo-
ple. The eruption i the only ane
0 have an explosion index of
sever, the equivalent of sixteen
thousand mi af explosives
(B0 times greater than the
Hiroshima bomb), World dimates
were albered by this svent for sev-
eral years, cousing the three years
af crop Failure that encouraged
Joseph Smith, 5r b move from
Vermaont b Falmyra, New York,
near the Hill Cumarah,

151 —eruption of Galunggung in
Java claimed 4,001 victims,

1533 —slip alomyg the southern seg-
ment af thi Sumaten Fault generat-
e a magnitude 88 uake, dme
af the fen largest ever document-
el Houses were “rent™ mare fhan
three hundred kilometers away.
Must bail writhin cne hurnidred
Kilometers of the epienter ame-
pletely  collapsed. A powerful
tsunami d by the event
awept  § wesbern  const  of
Sumatra, Casualties were paorly
documented.

l&56—eruption of Avwu claimed at
Teast three thousand victims.

1561 —slip alomg the northern seg-
ment of the Sumaira Fault pro-
duced o magnitude 84 quake and
a seven meber Banami that

five hundred kilomebers of the
western Sumatra coast.™ The mam-
ber of cosualtes from this quake
and the seven major aftershocks is
unknown,

l5Ei—eruption of Kmkatoa in the
Sunda Strait claimed an estimabed
E6,000 lives ™ Several tsunami wene
gererated  throughout the erup-
ticmy, the largest was thirty meters
high. This wave washed away 160
villages and flooded the streets of
Jakarta within fifty minutes of the
largest blas.™
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Java ...has more frequent moderate earthquake events
(M 5.5-7.5)...which pose a greater threat due to the
more frequent devastation and disruption they inflict.
Central Java has the most consistent record of historical
earthquakes ... We speculate from archeological evidence
that it was a large earthquake similar to the one forecast
from strain measurements that triggered the large-scale
eruption of Merapi volcano in the tenth century C.E.,
which led to the ...transition from Hindu to Islamic culture.
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Bridges
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The collisional plate boundary near densely-populated
Java has some of the highest strain rates in the world (seven
! They yield a seismic flux at
least five times that of Sumatra, which is manifest by more
trequent moderate earthquake events (M 5.5
because the convergence rate is higher, the combined seismic

to eight centimeters per year)

.5). However,

a i= at least five times that of northern Suma

angerous events threaten eight times more people,

1t the nation's wealth, and siderable borsign invest-

ment.” Although these moderate events are of lesser magni-

tude than larger events, they pose a greater threat due to the
mare frequent devastation and disruption they intlict. Central
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cal evidence that it was a large carthguake similar to the one
predicted from strain measurements that triggered the large-
scabe enuption of Mer.-.pi wvorcanas in the tenth century CE.,
which led to the demise of the complex Majapahit civilization
in central Java and the eventual transition from Hindu o
Lslamic culiure.

Fijguri
Populsiion datritution, plais koundariea,
and acmive wilcanoes (red crangiesh of
Ird cmaiia.

East of Java, in the Timaor
region, the collision bebween
the Asian and Australian plates
takes on a different look as the
morthern e\dsr of the Australian
continent shoulders into the
plate boundary. The positive
buoyancy of the continental
crust strongly resists subduc-
tion beneath the Asian plate,
causing multiple strong earth-
r{u:lluzt and Exphuivr eruptions
{Tambara) that threaten one of
the must rapidly developing
parts of Indonesia, The patbern
of earthquakes sourced from
this region is diffuse and diffi-
cult b predict.” Evidence
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mic events throughout the
regiom, such as the flights of
coral terraces found along the
shorelines of most islands.
Surveys of these terraces reveal
that they were lifted out of the
sea b}' stromyg mrﬂlr{u::h evenbs
with recurrence intervals of
arvund oo hundred years.”
Since the last major event over
wne hundred years ago, popula-

HAJOR GEOPHYSICAL DISASTERS
OF THE MINETERMTH CEMTURY
1815—eruption of dommant Tam-
bora kilbed mare than 92,000 peo-
ple. The eruption i the only ane
0 have an explosion index of
sever, the equivalent of sixteen
thousand mi af explosives
(B0 times greater than the
Hiroshima bomb), World dimates
were albered by this svent for sev-
eral years, cousing the three years
af crop Failure that encouraged
Joseph Smith, 5r b move from
Vermaont b Falmyra, New York,
near the Hill Cumarah,

151 —eruption of Galunggung in
Java claimed 4,001 victims,

1533 —slip alomyg the southern seg-
ment af thi Sumaten Fault generat-
e a magnitude 88 uake, dme
af the fen largest ever document-
el Houses were “rent™ mare fhan
three hundred kilometers away.
Must bail within one
Kilometers of the epicenter am-
pletely  collapsed. A powerful
tsunami d by the event
awept  § wesbern  const  of
Sumatra. Casualties were poorly
documented.

l&56—eruption of Avwu claimed at
Teast three thousand victims.

1561 —slip alomg the northern seg-
ment of the Sumaira Fault pro-
duced o magnitude 84 quake and
a seven meber Banami that

five hundred kilomebers of the
western Sumatra coast.™ The mam-
ber of cosualtes from this quake
and the seven major aftershocks is
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jon of Krakatoa in the
Sunda Strait claimed an estimabed
600 fives. ™ Several Bunami were
gererated  throughout the erup-
ticmy, the largest was thirty meters
high. This wave washed away 160
villages and flooded the streets of
Jakarta within fifty minutes of the
largest blas.

tion and construction in these regions has dramatically
inereased, The rapidly expanding urban center of Kupang
{Figure 2} is built on the new coral-covered land lifted out of
the sea by large earthguakes. Since the Last moderate earth-
quike in 1975, the urban population of Kupang has increased
tenfold and now exposes around 700,000 peaple and an
increasang investment of wealth te seismic hazards and
tsunami from several active seismic source TegHions within

o hundred kilometers (Figure 2).

Poorly-regulsted development in these comes of high
seismic flux poses a significant threat not only o the many
cities with unfaverable sibe characteristios, but also densely-
populated rural regions that have rapidly expanded into seis-
mically unstakble hillsides and cities along shorelines vulnera-
ble bo Bunami destruchion.” Most Iauildinss in these regions are
incapable of withstanding even mild horizontal ground
meotions." The most commen construction practice is to build

unreinforoed walls using poorly-fired and deformed bricks
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What is the History of
Earthquakes and Tsunamis in
Indonesia
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Scientists out performed by a 10 yr. old Girl and “Primitive” Sea Gypsies

Moken Sea Gypsies warn of
Laboon — wave that eats people







Inundation Map of Ambon City, Indonesia

- High tsunami flood risk 5m

I Moderate tsunami flood risk 10m
Low tsunami flood risk 20m













* Evacuation plan + signs
* Two evacuation drills




Dam breaks and city has 9 minutes to evacuate
* 428 homes smashed and washed into the sea
e > 2000 persons evacuate, but Only 7 deaths







Prevention: Humans against nature or Humans against Self?

inharmswayhelp.org




School community learns about
basics of safe construction practices




Wasatch Front: Fix the Bricks!

inharmswayhelp.org




School Bonds Passed to build and
renovate schools and study seismic safety
in the district's older buildings.

inharmswayhelp.org




Questions




