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Earthquakes and Tsunamis in American P

Samoa: The roles of place-based
curricula and teacher leaders in safety
awareness and pro-active planning

Pauline W. U. Chinn
University of Hawai‘i at Manoa

International Conference on School's Disaster Risk Reduction
and Resilience Education in Practice

Ministry of Education, Taipei, Taiwan
May 6, 2022

= Mr. Taua‘i, Leone Falls
(Photo: P. Chinn)

Archipelago of Samoa and American Samoa:
Wellspring of Polynesian culture with Fiji & Tonga
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MAP IV 4KETCH MAF ULLUNTRATING THE CENTHAL POSTION OF SAMOA IN THRE PACIRC
1934 Sketch map of the Samoa Islands in the Pacific (Source
Wikipedia)

Introducing American Samoa
Maps

e 7islands 14.3 S, 170.7 W, 199 sqg. miles

¢ Tutuila Island 32 km long, five volcanoes TUTUILA ISLAND

* 9-km wide caldera of central Pago shield
volcano forms Pago Pago Harbor.

 Last known eruption 440 CE

@) rosconaron ©) s o
* First settled ~3,500 years ago @) oversoums e @) s s

@) rooncesay Tl ) worswora erage i
¢ Origin of Polynesian culture: Samoa, Fiji, ~ K®lalg g.::.sm:.r,t..i. g:::::::mm

Tonga via trade, intermarriage, conflict

(Source U.S. National Park Service)

e 1900 American Samoa (AS) US Territory
* Strategic location

* Military base at Pago Pago Harbor

* Mangroves cleared, wetlands filled

Left: Soldiers in Samoan Army, Pago Pago, 1907 (Source:
Wikimedia)




Resources for Science Education: Place-based Problems & Issues P4

THREATS TO SAMOAN CULTURE

* Post-WWII US lifestyle, English language education
* Urban, monetary economy

¢ TV, internet, fast/processed foods

* Loss of language, ancestral knowledge & practices
* Loss of stories with ecological information
THREATS TO SUSTAINABLE SOCIAL ECOSYSTEMS

* Pollution, littering

* Health: 94% obese, 73-yr lifespan

* Sea level rise, intrusion into aquifers

* Loss of mangroves: destabilized coastlines, fisheries

* Climate change: coral reefs, severe weather

+ Geohazards: Earthquakes, tsunami Pago Pago Harbor, caldera of Pago Shield Volcano,
Photo Tavita Togia. Wikimedia

Plate tectonics, earthquakes and tsunamis in American Samoa:
Reasons for place-based curricula with geohazard risk reduction

1. Samoa ~ 130 km from bend in Tonga Trench
(Yellow line)

2. 2009 tsunami arrived 10-20 min after
shaking stopped
- 3. Official warning 16 min after EQ

2 nne 19172 SAMOA 4. Deaths: Samoa (149), AS (34), Tonga (9)

M8 —
Map Key:
X ¢ White circles = epicenters of 8.1 M 2009, 1917
29 Sept. 2009 EQs.

* Arrow direction/speed (23.7 cm/yr) of world’s
fastest plate convergence

« Pacific plate ripping: south subducting under
Australian plate, north continuing west.

¢ Mantle seismicity 10 times any other subduction
zone.

* Dots = EQ epicenters; larger = greater magnitude

* Red triangles = volcanoes.

Sources: Hrubcovd & Vavrycuk, 2021, USGS, 29 September
2009, Mw 8.0, Samoa Islands

ADDING A (ANCESTRAL) TO STEM
CURRICULA
STEAM Professional Development (PD) Model

¢ Place-based

e Culturally and linguistically sustaining

* Communities of practice

« Teacher agency: identify place-based resources and issues, incorporate
in culturally sustaining curriculum oriented to sustainable, resilient
social ecosystems.

2018-2020 M.Ed. Place-based, Sustainability Cohort
23 teachers

EDCS 640P(SUST) Place-based Education

EDCS 623 (SUST) Science Curriculum

Tsunami damage in Pago Pago
On September 29, 2009, two earthquakes
in close succession generated tsunami up
to 22 meters (72 feet) killing 149 in Samoa,
34 in American Samoa, and 9 in Tonga.
Source: On This Day: 2009 Samoa Islands

Teachers identify issues, write place-based curriculum, assess student
engagement & learning through indigenous and institutional lenses.
Topics: mangrove restoration, plastic pollution, food sustainability, stream
health, archeology and earth science

Tsunami

Focus: Place-based, geohazard + archeology curriculum

83



3 PD Strategies: STEM to STEAM P7

Savali, Pritchard-Sua discover Leone Village rich resource for
transdisciplinary earth science (ES) & archeology curricula

Tataga Matau

JLeone Falls

1. Community mapping: Nana i ke kumu, look to the source
* Identify local resources & issues: archival research, interview elders

* 2009 8.1 EQ, tsunami, no warning system; Tataga Matau adze
quarry, “discover” archeologist in Leone, traditional stories.

2. Curricular mapping: /mi ‘ike, seek knowledge

* Intersect place, stories, cultural & content standards

* ES unit on EQ, tsunami, Tonga Trench, escape routes;

* Archeology unit with place names, cultural stories, Indigenous STEAM;

* Develop local science capacity via place-based partnerships, co-
constructed STEAM lessons.

3. Place-based pedagogies: Malama i ka 'aina, care for the land

* New sites for teaching/learning of community-based STEAM issues. Fig. 1 Leone Village (Source: Savali and

* New networks of teacher/school/community resources. Pritchard-Sua)

Leone Village: Resource for transdisciplinary earth
science, archeology, language arts curricula

Methodology: Case Study

Participants: Convenience sample

¢ Ms. Savali and Pritchard-Sua from Leone 2 of 23 teachers
* Mrs. Epifania Suafoa-Taua'’i: Leone archeologist, historian.
Data:

« Autoethnography: personal connections to curriculum

* Presentations

» Reflective writings

« Lesson plans

Photos of field trips, class activities
« Field notes: teacher found coconut grown for long fibers
* Surveys

Evaluations,

« E-mails June 2018 — present. % Ay &= o
Photos: Teachers, Suafoa-Taua'’i at Puna Mai and
Puna Loa springs named after sons in story ( P. Chinn)

Based on Oral History collected from the
High Talking Chief Silivelio Suafo’a, Auma, Leone (1991)

<~ A family from Cook Islands traveled to Leone.

<~ They traded their goods for stone tools.

<> The couple went to gather tools and left their two sons to wait with a sailor.
<> The sons slept and the sailor wandered off to follow the smoke of the

cooked umu.
< The two sons went searching for the parents in different directions — Puna
EPI SUAFO’A-TAUA'I Mai to the west of the Leafu stream and Puna Loa to the east.
Archaeologist <> The parents sailed home with the stone tools then went back to search for

their sons when they did not return.
< They found only water springs that sang like a weeping child.
<> In an attempt to soothe the weeping sons, the mother called out.

“AlLegend of

~ Puna Mai <> But the voices comforted the parents and told them that they would remain
: 3 ; i in Leone to mark their first journey to Samoa and to help the people
and _Puna I-Qa‘ appreciate their surrounding resources.

<> The parents returned to their homeland but will always return to Leone for
more stone tools knowing their sons are here.




Stories Convey STEM, Social Studies, Values, Worldviews
\
1. Inter-archipelago navigation: \
1342 km ( 834 miles) AS to Cook Troplc.of Cancer
MARIANA NORTH
Islands ISLANDS HAWAII PACIFIC
2. Weather knowledge for long cuam / MARSHALL ISLANDS QEEAR
) ) +'C R
distance voyaging mr O N,
. , ‘PALAU FEDERATED STATES S
3. Technology of adze production { OF MICRONESIA / 3 P o
R V' E
4. Knowledge of best sources for Wom 05 Ly 4/ aueer
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Intersection of Samoan & Western place-based knowledge:

Rock cycle, density, nutrients from igneous rocks, plate
tectonics, Tonga Trench, hot spot origin of Samoan
archipelago; EQs & tsunamis

Students plan personal escape routes at 6 hour intervals over
24 hours, create collages, share work.

Samoan story of adze trade between Cook Islands and Leone

History: 2009 tsunami reached Leone Falls,11 died,;

New FTs: Puna Loa, Puna Mai springs, grinding facets,
petroglyphs, Archeology lab, AS Heritage Preservation Office;

Feedback: Students report gains in learning, liked creating
personal scenarios of tsunami escape routes and sharing
collages of their learning.

Future actions: restore mangroves, clean up tsunami litter.

Leone Bay: Teachers on petroglyph rock, Mr. Taua’i
and polishing facets (Photos: P. Chinn)

OUTCOME: Place-based curricula includes personal tsunami escape plans

o)

N

- N E

Technology Engineering Mathematics

Compare the
density of various
types of igneous
rocks found on
island.

Study the three types
of rocks, rock cycle
and the importance of
rocks to all living
things including
humans.

the NAUTILUS

W

: % \
\
\
The Rock

Cycle
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Science Technology Engineering

Sarah with adze-axe from
Stone from tataga matau

Mathematics

Samoans manufactured tools,
bartered, traded and introduced
new plants and animals.

the NAUTILUS

-

S
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Science Technology Engineering

U Pollution

v’ Bats

Mathematics

the NAUTIL!

o

-

W

PLACE-BASED PROBLEM(S)

v' Debris, contaminants etc.
U Flash flooding & Ocean Barrier

v Wetlands, mangroves restoration
U Animal and Vegetation Restoration

v’ Fallen trees & plants = lack of fruits

Place-based PD supports teacher agency and ongoing learning

Sarah and lutita reflect on Place-Based Curriculum:

* The development of this placed based paper
using our backyard as a starting ﬁoint has really
opened our eyes to knowledge that wasn’t
known before.

» After natural disasters such as the recent Cyclone
Gita, bats and birds have been in desperate
search for food (Samoa News, 2018). Bats have
been spotted out in the light of day scrounging
on fruits of trees such as noni and the pandanus
uncommon to them.

* The Tsunami of 2009 brought debris and
pollution to the wetlands, beaches and ocean of
Leone. Trash and debris collected at the base of
the mangroves pose a threat to marine life and
the filtration of contaminants that flow
to our streams (Samoa News, 2017).

* Arestoration of mangroves and the “pulu” tree is
needed to prevent coastline erosion and storm
surges.

Much research and reading and more
research in such a limited time frame has
ignited in us curiosity and hunger for
more degth of history and culture that we
need to bring to life and make aware to
our children before its goes extinct with
that person that has the knowledge, but is
kﬁpt secret, or finds it meaningless to
share.

Moreover, Pt helps us] construct
meaningful and engaging STEM based
lessons that enrich students to think
outside of the textbook and outside of the
classroom.

There was much more information and
photos that we wanted to include in our
paper, but then again time was limited.

But this paper can be the foundation for a
continuation of research, and to build
upon new knowledge and to develop a
complete localized STEM place-based
curriculum.




Final Thoughts: lutita Savali, Sarah Pritchard-Su’a

“The development of this placed based paper using our backyard as a starting point has really opened
our eyes to knowledge that wasn't known before...Time was limited but this paper can be the
foundation for a continuation of research, and to build upon new knowledge and to develop a
complete localized STEM place-based curriculum.”

Questions to consider

1. How might my social position, identity, ethnicity
facilitate or impede work with Indigenous or other
minoritized communities?

2. How might I support teachers’ recognition of their

of Indigenous or other culturally different
communities?

3. What learning activities can help non-Indigenous

of place and values oriented to sustainable, resilient
communities and ecosystems?

identities that might facilitate or impede their teaching

and/or urbanized indigenous students develop a sense

Teachers and children in the first STEM MEd Place-based
Sustainability, American Samoa, 2019.

P16

Update: 15 January 2022
Hunga Tonga—Hunga Ha'apai
eruption and tsunami

American Samoa’s warning systems
and sirens installed after the 2009 EQ
and tsunamis were not working when
the volcano erupted.

Sarah and lutita’s place-based lessons
with students’ personalized escape
routes at 6-hour intervals can be a
lifesaver.

Himawari-8 satellite images of the 15
January 2022 eruption of Hunga
Tonga-Hunga Ha‘apai.

Source: Japan Meteorological Agency, CC BY 4.0
<https://creativecommons.org/licenses/by/4.0>
, via Wikimedia Commons
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The Hawaiian Islands: Espeed
A unique geologic setting
* Volcanoes
* Earthquakes

5 i 8 . Pacific
e Tsunami - Tsunami
Warning
Center

* Hurricanes
» Landslides
» Climate change

Ni‘ihau Moloka'i
Maui
Lana'i

Kaho'olawe Hawai'i

Hawaiian Islands

° o4 Ho'olaha Papa ; :
Ka Hulihonua Hawaifi === Gees
Geology of the Hawaiian Islands  ZPEEESwe | | 2 ag = v
3 mau ‘ai kulanui no ke akeakamai L N

ea'0anai ka papa ma ka ‘Glelo Hawaii

» Hawaiian Immersion Earth Science class
offered at Windward Community
College Early College High School

« Supports Native Hawaiian, first
generation, and low socioeconomic
status students in high school — college
pathways

» Classes Taught:
« Summer | 2020 - High School students
« Summer Il 2020 - Community (adults & HS)
* Spring 2021 - Community (adults & HS)*
» Spring 2022 - High School students

- >%§

* Conducted Educational Research

Background

Hawaiian Immersion Schools and Geosciences

!

Geoscience Bachelor's degrees awarded to
underrepresented minorities

2 12% ==

2070 2011 2012 2013 2014 2015 2016 2017 2018 2019
Hispanic Black or African American
American Indian or Alaska Native ~ m Native Hawaiian or Pacific Islander

95% of students in Hawaiian immersion Native Hawaiian & Pacific Islander students
programs are of Native Hawaiian ancestry are underrepresented in geoscience
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Educational Research

Setting: Weekly online meetings in Spring 2021
» 8 Student Parficipants: 4 Adults + 4 High School students
Methods: Class work, discussions, surveys

Central Question: What is the learning and engagement experience for studentsin
the Hawaiian immersion geology class?

Sub Question: How might Indigenous language resources (Hawaiian newspapers)
be utilized effectively as curricular resources?

Sk EDUCATIONAL i
g néG\I:'(AIIM ISL:NDS = RESEARCH HJ\\JII.’HI

NUpepa ‘Olelo Hawai‘i

Hawaiian language newspapers

* Indigenous language writings

* 1834 - 1948, 100+ newspapers Pt bt i, P 10 01

. ion of Maunaloa Vol
- 125,000 pages printed __ 1859 Eruption o raia_‘ja—j cano
« Records of natural events by elders || 1"‘«:{? R KR

}_\ ,

T\TUL’E?A KU‘)K‘)

Example of a Class Lesson:

The 1868 Natural Disasters

in Hawaiian Newspapers

» Students engaged with excerpts
of highly descriptive texts

describing the 1868 natural
disasters on Hawai‘i Island

Ke Ahi Pele Nui ma Hawaii,

NA OLAI KUPINAL
KE KAI HOEE NUI1

MAKE WELIWELI MA EAU!
Na Pavaraca a na Maxanaxa nat Hawan
Mal, EIA 1HO MALALO:

Rev. L. H. Kouxa;  Aloka oe:

I kein kakahiaka Poskolu, ua hele au
Kav, a ma Kaohe halawni au me kekahi
poe 0 Kahuku i Knu i subee mai i ka pau
ana o Kahuoku i ka pele; ma kn lakou olelo
mai, ua hoomaka ka puka ana he mau mile
elua a oi psba mai ka hale aku o Balaunu
kahi i hoea mai ai ke abi, a ua kahe a hiki
i Kalae i Kahuku; hookahi no la o ke kahe
ana ma1 kabi i puka ai & hiki i kahakai,
Qia kahi mea hou. Aloha kaua.

J. W. Keracss.

Kona Hema, Aperila 8, 1568,
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1868 Natural Disaster

* Eruption at Mauna Loa
Volcano summit

RS S =, D
T o G -—7(4"'"393 Smé'n tarakea. s
Grna v Wena Livarin' distanco=-T+b, 1680— .
e 4 A :

\\m Nep s 5 » PR

Sketch of Mauna Loa lava flow by Hawaiian scholar Joseph Nawahr, 1881

1868 Natural Disaster

 Eruption at Mauna Loa
Volcano summit

» 7.9 magnitude
earthquake strikes Ka‘O

Landslides on Kaua'i, 2021
1868 Natural Disaster :

 Eruption at Mauna Loa
Volcano summit

* 7.9 magnitude
earthquake strikes Ka‘O

e Landslides

Ka‘l, 1868




1868 Natural Disaster

* Eruption at Mauna Loa
Volcano summit

* 7.9 magnitude
earthquake strikes Ka‘O

» Landslides

* Massive Tsunami (ém) in
Ka‘U villages

Depth, in Kiometers

1868 Natural Disaster

 Eruption at Mauna Loa
Volcano summit

» 7.9 magnitude
earthquake strikes Ka‘O

» Landslides

* Massive Tsunami (ém) in
Ka‘U villages

* Fissure eruption, lava
flows to the ocean

Mauna Loa Summit
Shoreline

Kilauea volcano eruption, 2018

e
a Flow in Ka‘l, 1868

Pele, volcand deity

Herb Kane

Hawaiian Song
Remembering the 1868
Earthquake and Tsunami

« Elders recount the1868 tsunami events

» Tsunami struck a prominent ancient
fishing village in Miloli‘i, Hawai‘i

* No loss of life, lost children were found

La ‘Elima
Elizabeth Kuahaia / Kapolilaua ‘eomakana

La ‘elima o Pepeluali (pepé lua li) The fifth day of February

Waimaka helele ‘i i ke alanui

Paiki pu‘olo pa‘a i ka lima
(Maika pu olo a‘a ika lima)
Waimaka helele i i ke alanui!

(Ae maka hele he ‘e nui ike alanui

Hui:

Penei pepe ‘alala nei

(He nei pepe ala ‘a nei)

He hu i ma ‘e ‘ele kou nui kino
(E ‘u ima e hele kou lui kino)

Ha ‘ina ‘ia mai ana ka puana
He mele he inoa no Miloli ‘i
(E mele he noe no Milol i)

Tears fell along the roadway
(Tears scattered in the street)
Bags and bundles held tightly

Tears fell along the roadway

Chorus:

The babies cry

(You there Baby Crying here)
Numbing to the body

(Your whole body will ache
with chills)

Tell the refrain

(The refrain is told)

A name song for Miloli ‘i
(4 song, a name song for
Miloli i)
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Survey Results

Interest & Learning

Did learning in Hawaiian make the science more interesting than How important was Hawaiian history, culture, community
if it were in English? to yourlearning and interest?
® Yes 8 B Very important M A little important I Not really important [l Not important
® No
® Maybe 6

To my LEARNING:

8 responses

“words used fo describe certain things in the
class were far more interesting than they were in
English for they had a far deeper meaning.”

“It helped be to reconnectto the ‘aina
by learning the differentinoa Hawaif”

Survey Resulis

Enroliment
@ Yes
® No @ Yes, but only in Hawaiian
® Maybe @ Yes, but only in English
@ Probably not @ Yes, in either Hawaiian or English
@ Probably yes @ Maybe
oo
Would you have taken the class if it were only offered in English? Would you take another Earth science class2

8 responses
"I think geology is a very intimidating subject, and if this class was

not offered [in Hawadiian] | probably wouldn't have taken it’

Implications: Potential to expand the Hawaiian
immersion sefting fo other geoscience classes

Summary

* Hawaiian immersion students find Earth science
fopics more relatable and inferesting when they
are presented in the Hawaiian language.

+ Curricular resources emphasizing Hawaiian
history, culture, and community is very important
fo student learning, interest, and engagement in
Earth sciences.

Historic Hawaiian language newspapers as )
curricular resources, provide insight to how Nafive
Hawaiians viewed geologic events that are
ongoing today.

Offering Earth science classes in Hawaiian may
increase enrollment of Native Hawaiian students
in geosciences.

Acknowledgements
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Hawaiian language immersion Earth science classes, and support
from the Mala A‘oa‘o Kaidulu program at the Windward
Community College Early College High School




®

A a=TFrHEIC
EI3FEREEE
BEEOEEER -

TIOTDXREDEH,

KEBYEZERRES

#% Elizabeth Maly



94

KEEZOMIGEE & HK B
(:d%h‘é“"fsao)fzﬁu

2022 A KA BERRBERT + —F A
aEHEY

LizMaly (%Y TUH#~RZ)
RIEARZKERZERATR
202245866

AHDOTF—~
ZEROGE  KEBOEEIDIFROKEADEAET
o I EBR IZH 1T 2FERKRDIEE :

T4 VEY - AyaAnNYTHIZET 5E8R305EOBELMB
Tmehlic

e KBV RVBEBOEHDOKENEL L TD

rvs

;

2

HEDRHAFTARK Z A<

HEan

KENUT—> - H I\U—T
e b eSEIVY LY o
K2 (UW) TEEZ
DELHRIONEIC
BFLLS5ELT
EEB - NYT—T
ch MY —=FHKE
AR - -

® 2006F18 ~ =a—7A—
DY ZART T4 7IZ |8

e Za—FNVUAXOKER"
OEBHBIZOVT B
HERETREPE

P1




BHCE7 1995 FERR @A = P4
-

* 2006104 ~20084F3H K (Z X4
B¥
e AM)—FEBODZ1—F U XEEBKED

FHFEZLEB L A HMIBDEREZMITL T

| 5148 5 R

¥ 5 : Ikuo Kobayashi

=] rd
=82

&% : Ikuo Kobayashi

BLmX . ABAXUOEERE EEBREOEHD
FE=HEE . BAMA - SROELEEOWMR

REEE

2006F DT ¥ 7 BPENRTIE - NWitp=2 s h k) =5

AV RRVPBAERT VAT Y
7 IOt REHIE

FEE—RICEE:
REREEEFELZW

P

Image: Transitional Shelter Gpiidelines, Shelter Center, (
2 2

DEICEICERS NI
FEMAIZ &% b L—5—
" AR

. RREEASEAEEA

SyyyE 27—

(2o yERBEER
EIOTTA)

NGO ~ INGO * K7 &Y
COBREEED S HO—
BB E YR —

BERIC6,700F M EORERBIEEEER
(R@EE) + (RE) + (HTRRHEE)




96

ABFRUDFEFE

s FENHEEBETSAERE
85

o EEHXR - £EEESE

o FERIRL BHETE

IS E IZ &1 S FERDIRE :

J4UEY - 22ONVHEOER30EDBE

P7




2O ANVTHOREHRE

(2010 £ A% 221,000 - 2015 S A4 242,000 )
* 54231F D EEHNHE ( £1R30,513F - #1K23,718F )

BEEMLEBNEAFZFEREELR
o SIEMAG TEMRAE, XL mrEANFRET S it
o HOPLE G - THBEADT I EANES
* COMEERLRERBEER T

—

P10

20 ONYhEEHEEEE
1.2.

Rz MEERIXE, (BICTEERLEXE, ) ITEE

hvi
=R
17|
==nr
*

o
o SHEEOIEEREE A 514,433 % 4 & 0 FHALBOH L L
B~

S 5 3 E  BALE - =
2a Bl : WE e EREE

F1RE:T

Uk (FEEE 4
BT / 342 ) -

EME OS2 =F /IR

97



P13
aoanmtE~0BETOE R

- 74 YEYAE30S (Haiyan) @42 2 ON>H TOEELE
FOERE BEOFEER T EIHOREEBESM D
2 ANy hiEEOML WVBEEMICBESI TS ET K
FFINGOAHT L LR & 5% - IefitL 1=

- BETOERESEIET - FRETORFEMA S REEE
ZLTEBANGEEANE S LS TREBEE> TLBIERL =

- BAEEFERPT 2LOEREFEBEORSD

P14
BRELEFELDEREDDLEMNY
e BHICAWTIE  TTHEEDBIEGESTEL « TODBE -~ FiL LWERK
DEENBFE D
e 27 AONYTHILEADBEELT Y ¥ 1 ER
e BHTRIELAEBILOBET - FLEELELEERICBVSGT
BENTZEBHDOMN?
s BELFEEEBIE FCOERICEOON?
e FRIFFLELELICENDSVHBEERETZZ20H?
P15

AoOnNCHisESIZHS T -4 BRES - 2015 &£

* 74 Y EYEE30S (Haiyan ) 7 526 - SR TEEL nRED
DERIE - Bt &Y EE - BRI AL -

o NTUHA 88MFisherman’s Village/NER G EDBEHEVDERD
R  BREUEXEA S OREDOBIRICLYFHDOLE -




2o ONnVHmaEENERY S -AREE - 2015 F

i e , B~ OERTA
- FRIET - RABDKED -

EERAL L SREI AT el
WL £S5 & LTz )

KA 06 gt 4 A TARY

REHZLD
SENDIATD

IR, DAERER o \smRaEEL
LBEIE o =N

- BEREND H LEDER
CENBEESE = o

2016 & FRBEDHih

REEE
( EERD—RSE0 R BEERFT )

1 JEYERE30S
(Haiyan ) EFEERTD
BN UHADTD
*E 17

B : GMA KAPUSO Village
Integrated School

* NGORHEDH L LWFER
© TR - KAHE

24 H=E

© BT PHEHNSE6FEET
657 ADEREA LD

* BEEHIHICBY FAETAR
TOFEZINET S LEK
= ke

P16

18

99



100

Madgc Tt Lo s - " 2. 52O
EFRE LA - T4 T 0 . LBt P19
PR T =
. . . g g ‘ T
( Lucio Vivero ) so&/NER A ¥
. BEROHEH e T o (R,
HOFL VB | - wm}
- BAOBERAICHEE “ \
P
2012- | 2013- | 2014- | 2015- | 2016- 1. RERES (I6ED ﬂ'ﬂ mrig—’-
2013 | 2014 | 2015 | 2016 | 2017 | "V — RS A BT ) L L
163 | 153 | 479 | 781 | 985 | 450 Kxiﬁo
© GMAR Y —IL5ER# ~ BHDEFED LA LU Village
ZLDEENA> TEE Intsegi]ratclad
= =3 o JE o e am
- REA (RAEMITERED Villa DianalZEE ) T4 UE AR 02 (Haiyan)
305 ( Haiyan) '\) ﬁ EERTOEE AN
é@ﬂwﬁﬂﬁ 6, JUAMORTD

FRPI
Ridgeview Park
Integrated School
C T4 VEVEBERIO
3L L2
. R BRRES Y :

- BABERF1020 82587
DHREZRTE

B GRES DTEEET |
6355 D LEME AN TESE

2B DF L LMEBA

2.
L&k >
1ARGR1EE W
E ¥

[k ap:ubn

L LOER
Ridgeview Park
Integrated School

=

(TR

J14VEVE
E305

3 ( Haiyan )
EERID T
DER

74 JEYAR30
S ( Haiyan ) EpE
BIDBBNT Y AA
DITOEE

= R . |

Figure 1: Map o Tacioban
Tatl

[Py

e —
B 3 .

OO SITY PLAMNING AND DEVILOPMENT QFTGL

Scale in Kilometers

0 1 2 4

21




P22
BEFEIZI2=T4I2BT3EBELL
T DER

 ERAMEEREOAE  MIARIEFEBOTLE LY C HREREEAE TS
ETRY S BOEMEERBL c REY YW AZOME /- b F—EHET 45
ANYHEBONC OADAZ 2 ZFA T P7FUVIATAT - AVI9947F
—, =KL -
CERABEEIZIASTAOFCHRENLGEETHILICEREST ER K
E-BA - Z0OMOETBLANEREGRE~ADA V2L 1—2BL T 2RIZFHEADD
SAZTAICBHREETHDELNS T EADNSD - (Maly et al. 2021) ZALIT(F ~
BE0SUEIE MBICRII SN EZER - BEAII 2271 ACEABOEREET -

c REZEERCHMEEEL - SN OBBHICEROS FIEARFEICS
MMLTWBEND - F REDIEEL)—F—2vT0bE - RELT T
Y REHEFE LT TR MBHES0RE @i - ANT U X 1HE2FeHE
X2 BMDA Ny POBEWICHERIATND -

WK TIE - EOBEGISHESOBEETIVET LA TE R -

CHBEHELEIZIAZTAICE ST EREFEBOODB/NYESSHICEETHY -
BEEH S BEEFT - MRET  BAEEOEE  BEEE W\ - 4 BREREICH

WT - B L EBIFIOBRC IO 7 L5 LYRET HMNERI RIS
na -

FREMXIEMEEIS
AAORARARKEE B

HZ& 0K B8R
RERABKE : 74 FROBKISME

HYIEEH (BRI )
| €&
1) B EETSE (1931 ~ RETEMEEET & (2K
FR(1951)

| 1923 LERFFARESE ~ Ak © 1944-1945 4

BT MIRAEDZERE ~ K SE

2) EAUNE S F 0 REE (2002)

1991 EZAIFIE K

3) B S EE (2001)

1993 fEipmiErims iR

4 N EFFEARFL > ¥ —(2002)

1995 FEffert - SEEARESE

5) B B W IRIFEE (1998)

1995 FWfeith - JRHEARE &

6) rhjith EE 40 S B ER (2011)

2004 LEF R Pt EE

7) BOREREST SR - I S E £ v 8 — (2007)
1854 FFZALFOGHNE & JE R

101



102

2011 £ 3 A 11 El
REFKEX - 2

- 20,000+ ET-
- 5613F 5+ O AYRK

- 129,000F DREHNEIE

- B 5 350,000 ALl VB S

(20114E3R)

- 2022FRAE - FEZPAMN LA
,?&E/ﬁé’ ')‘C(,\g)

http://tasukeaijapan.jp

25

P25

SR NP EYL

REAXKREXKE : EXKERB~OM LY HH

EEEAET7RE (2011.6.25 EEBRESE)

[RAI1

KON UOEELOLWTONDOSL  ~DEBIEEERCZ ~ fhii-bEE
HoHEIZE-TEROESRTHD - COBRNL ~ HEROFLE
ZaA AV ESH KEKORFEEKEIZEL A CEMEGREC
K YURZRIZHTL ~ TOHEINEXRBRIZEEL - BERIMZRET
2

Source: http://www.cas.go.jp/jp/fukkou/

FisKiEMEED "By, & T Ay E—T
RAXABKORM - & : KFY RV BHBK (DRR)

o HKBMBEDO Ay E—U/RE—2
o BRRX U Y DA
o AL WMEBREEA B
o EEROFBVHMETLZHT
s LB ER YIRS B

¢ COETIVE - WFED "TALEHERKE YR —
ZOE - OBYETERANLATNS

s FHADHEBICNEANS
o NEBISKRFEV 2 —%PlIcE DL
o FHROBJEICFHN S (HRIMEE)

e RAIZG> THBHERIL - EDLDIC
M ETER

o AEEIIL -

URIERYT S




SR NP EYL

REFKREKE :

e BILLORABE_ELRIIQRUEHIT
ICEET A AVvE—CERELEGITS
o WURMIERDER (TEE ) RUSIMDOBREZY
W=D (BYER) BETRECAB~OBIFD
BUOWEBAE (KUESRER)
WA LERICRALD « ThTFh
OE]LHEATMB O E1F5 ~ 18
DA M=V —[ZEREHTLD LEH
TWwas
e TOHR -LABREEMEZSTEZLD

A EFENT=

B s

P28

BHADMKEY)EE
RERABKE : 37 FOBLARGERE

77‘%3-?5 i El Kk%ki%iﬂir N

o BHl - BELEBETEINEL
EhDIEA

PANAN:S

SR NP L EYL

RAXABKE : RESHAEBKER (KICER) e@MEL L TER

103



104

B 72 DB K18 Y)8E

RAFARLER  RECNLCERUEN (BICPR) 29WEL LTER

Prefectural and municipal disaster museums
[Gerster and Maly forthcoming)

+  Vellow: School Disaster Memaorials

= (*) Does not (yet) contain an exhibition

ptyeg J.11 Disaster Memorial Museum
Ruins of Koyo High School K City M ial Muscwm
5.11 Disaster Recovery Memonial Muscssn

i 3.11 Memaorial C: Conier
Em«mmm

Millenmm Hope Hill Asno Kama Park

raditional Roquice Memonal Hall
Basthqueks remaing Ubede Elomantary School
Tomioka Archive Muscum

waki 311 M ial amd R i Muscum
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