RISK TO RESILIENCE

RE-IMAGINING THE PUBLIC REALM AS MULTI- FUNCTIONAL INFRASTRUCTURE FOR
DISASTER EVACUATION IN TOKYO BAY
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GREAT EAST JAPAN EARTHQUAKE

MARCH 11, 2011

QKU REGION

JAPAN WAS ROCKED BY A 9.0-MAGNITUDE EARTHQUAKE THAT CAUSED WIDESPREAD DAMAGE TO THE COUNTRY'S EASTERN COASTAL REGION. THE EARTHQUAKE WAS
SO POWERFUL IT MOVED HONSHU, JAPAN'S LARGEST ISLAND, 7.9 FEET EAST AND SHIFTED THE EARTH ON ITS AXIS BY AN ESTIMATED 4 TO 10 INCHES.
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SAN FRANCISCO EARTHQUAKE GREAT KANTO EARTHQUAKE GREAT EAST JAPAN EARTHQUAKE

GOLDEN GATE PARK, SF YASUKUNI SHRINE, JAPAN ANDO ELEM SCHOOL, JAPAN
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DURING TIMES OF CRISIS, COMMUNITIES OFTEN LOOK TO THE PUBLIC REALM.

2016

KUMAMOTO EARTHQUAKE

KUMAMOTO CONVENTION, JAPAN

2020

COVID-19

CENTRAL PARK, NY
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? CHARACTERISTICS: LONG LENGTH (YEARS), OCCURS INLAND HIGH POSSIBILUTY TO BE DISASTROUS

»‘Q@ TYPE B. EPICENTRALEARTHQUAKE D E G

-

OCEANIC PLATE

CHARACTERISTICS: SHORT LENGTH (SECONDS), AFFECTS ONLY SMALL AREAS (ABOVE EPICENTRAL), SHORT BUT STRONG

TYPE C. OCEAN - TRENCH EARTHQUAKE A B i~

93 mm/yr
-
OCEANIC PLATE

CHARACTERISTICS: LONG LENGTH (MINUTES), OCCURS ANYWHERE IN JAPAN, HIGH POSSIBILITY TO BE DISASTROUS, TELNARMI OCCLRS

A  GREAT KANTO EARTHQUAKE E  NIGATA CHUETSU EARTHQUAKE

/S' B SHOWA SANRIKU EARTHQUAKE F  GREAT EAST JAPAN EARTHQUAKE

$ P AC I F I C P LAT E C FUKUI EARTHQUAKE G KUMAMOTO EARTHQUAKE
BV?" D GREAT HANSHIN EARTHQUAKE
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— TROUGH & TRENCH
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GREAT KANTO EARTHQUAKE SHOWA SANRIKU EARTHQUAKE FUKUI EARTHQUAKE GREAT HANSHIN EARTHQUAKE NIIGATA CHUETSU EARTHQUAKE GREAT EAST JAPAN EARTHQUAKE KUMAMOTO EARTHQUAKE
11:58 AM 2:30 AM 4:13 PM 5:46 AM 5:56 PM 2:46 PM 9:26 PM
GREAT KANTO EARTHQUAKE DEVASTATED SHOWA SANRIKU EARTHQUAKE OCCURRED FUKUI EARTHQUAKE GREATLY IMPACTED GREAT HANSHIN EARTHQUAKE OCCURRED IN NIIGATA CHUETSU EARTHQUAKE OCCURRED GREAT EAST JAPAN EARTHQUAKE OCCURRED KUMAMOTO EARTHQUAKE OCCURRED
THE KANTO REGION INCLUDING IN THE TOHOKU REGION OF JAPAN, THE CITY OF FUKUI, LOCATED IN THE THE SOUTHERN REGION OF HYOGO PREFECTURE IN NIIGATA PREFECTURE. 4000 LANDSLIDES IN IWATE PREFECTURE, AND IT WAS RECORDED IN THE NORTHWESTERN AREA OF
TOKYO AND YOKOHAMA. LOCATED IN THE NORTHERN PART OF HONSHU. MIDWESTERN AREA OF JAPAN, WHILE THE EARTHQUAKE ONLY LASTED 20 SECONDS, RESULTED FRUM THIS EARTHQUAKE, AS THE MOST POWERFUL EARTHQUAKES IN JAPAN. KUMAMOTO PREFECTURE. IT WAS THE
THE MAJOR CAUSE OF DEATH WAS ASSOCIATED MANY BUILDINGS COLLAPSED DUE IT QUICKLY DEVASTATED THE CITY DUE TO ITS DISRUPTING NECESSARY PUBLIC INFRASTRUCTURE, HUGE TSUNAMIS WERE CAUSED BY THE EARTHQUAKE, STRONGEST EARTHQUAKE EVER RECORDED
WITH THE TSUNAMI. TO BEING BUILT ON UNSTABLE GROUND. INTENSITY AND SHALLOW DEPTH. WHICH DEVASTATED THE MAJORITY OF THE COASTAL IN THE KYUSHU ISLAND AREA,

AREAS OF NORTHERN PREFECTURES ESPECIALLY
NEAR IWATE PREFECTURE.

SEISMIC TIMELINE

OVER THE PAST CENTURY, SEVEN SEISMIC EVENTS HAVE CAUSED A SIGNIFICANT LOSS OF LIFE AND PROPERTY ACROSS THE ARCHIPELAGO.
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NO EVACUATION SITE

VERTICAL EVACUATION SITE

POTENTIAL EVACUATION SITE

AREAS HIGHER THAN 13 FT

HORIZONTAL EVACUATION SITE

POTENTIAL EVACUATION SITE

AREAS HIGHER THAN 13 FT

6 FT ABOVE SEA LEVEL 7 FT ABOVE SEA LEVEL 460 FT ABOVE SEA LEVEL 499 FT ABOVE SEA LEVEL 972 FT ABOVE SEA LEVEL 125 FT ABOVE SEA LEVEL 148 FT ABOVE SEA LEVEL 223 FT ABOVE SEA LEVEL N /, \ ,I h’
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POTENTIAL AREAS FOR VERTICAL EVACUATION STRUCTURES

HORIZONTAL EVACUATION

ESTIMATED HEIGHT OF TSUNAMI 13 FT

VERTICAL EVACUATION

HORIZONTAL EVACUATION
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CRUISE CARGO FISHING COMNTAINER  RESTAURANT HOSPITAL SCHOOL SHOPPING OFFICE  TRAMNSPORTATIOMN TOURIST PUBLIC HOUSE HOSPITAL SCHOOL PUBLIC TRANSPORTATION
BOAT PORT SPOT PARK PARK
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TSUNAMI
TSUNAMI LIQUIFACTION HEAWY BUILDING POWER DISCOMNNECTION SUSPENDED BUILDING POWER DISCOMNMNECTION
TRAFFIC COLLAPSE COUTAGE TRANSPORTATION COLLAPSE OUTAGE

URBAN SECTION

ELEVATIONALLY THE CITY IS SPLIT INTO TWO ZONES, SEPARATED BY A STEEP BLUFF, A TOPOGRAPHIC CONDITION THAT FURTHER COMPLICATES THE EVACUATION

PROCESS.




LAYOUT WAYFINDING GUIDANCE

DESTINATION
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CLEAR EVACUATION ROUTE
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APPROPRIATE STREET SPACING

VERTICAL EVACUATION STRUCTURE
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IN AN EFFORT TO HELP REDUCE URBAN RISK IN THE FACE OF FUTURE SEISMIC-RELATED EVENTS, THIS PROJECT PROPOSES A DECENTRALIZED, MULTI-SCALAR AND

LAYERED APPROACH TO DISASTER RESPONSE BY LEVERAGING THE PUBLIC REALM.




_____ T P
o -

’ —— *:—.ﬂ e =
¥ 1 ;1"'-!._.“' '.i‘-

e e

- -

[.
B

AR LS AT I - -
3 ---iilil--.i""‘;
 BEsspdandaan T

el FES T T T T TR

- if!-il.,q.qu i
s AASANFIRANSS ".F"'-'-:"""--"H e
. -l-l-lulm-;--:: £ BEERARARE I e Y

IL.' :{'.

= El
*

]
i

8
L LTI o i

DY S

8 23
& 2 *:-1
1
L T T TR : e kbl - .3
- LI e bl L AL ) = L § %
—"Irrl-lln""..-".‘..-a:_'_,.-!‘ 4 EFridrvardiinerinn P -1-; .
— —rEERRRERERRE Ere s o " L T e ——— [ = — —— ; - : ’ 1 i
FREEEY S L o N e . omme. 0 o S TS BN - —— | — ; - % & - =
e el teaares 7 =G IRmmms 534
ettt e L L L L L o i s - Sfasdl aERSTREEAREE A T i B e — .
---Il'l-lii---l-'- jm f " ; e . A - SR LR e e ¥ - L - { ..-.:._. - ' :: - - 'I_"'-t_- '$-’
'..-.le B = - w ! ] B fwsplissaddswnaen s L) .. ‘: E 2 L I"l]..' F l h‘%’f’ ey, - 4
o, . - i - ey Il-lnll.nl.-'..l“--.... i = W o __r. — _,_1 L ' A —l-;- 3 .
.. e 4 LT = _‘_1-_._""‘;____ 4 E '/5 e askldt b e
" et . . I*l:':"'l _"In L A Rl e I': .
. i 1 “ i By - # -
",' = B af m I_-::'-.;_': L - e - .
=t - -"-E::--u.:::- i e L
:'_" '.".|'l . A‘:::l-.q_:- 1...":...1:: ™ .-{‘_b.-h_ ——
. . = etk Tl g g g ol o s e - B ——
4 3 §EsSsesaisise, o ) - g Sess==en
'y il ™ - el 1 by By g - e T
iy :::l.:':::-l| -:-‘l :"..‘: - _‘_-{ ...‘- il o= -:"‘Il.-'“:'.""-u-
! “‘-i.-.,‘_‘"iq., ay " L. B i g,
k ’ - .'.'-t S - . i “'i'-“ — "-'- . a-l‘-'l'l'""'".'.'_--. —
* i.‘-‘l-h-q..."‘l.‘. i .h.‘ T g — i
":::**“'::“' -"*i:'ll.-""-l..-*"'“_"'" B "
1---'::._‘_.::1 - o “‘.-. 'i—_.l-—l'lﬂ"' —. R
s eyt "0 Sy — Pt el ":"""'"l-a.i--
" - - . gy e
L:‘:::‘iq-'::::- i _-: i ‘.::ﬁ_-‘.:--—-l: a“:‘;. g -
"'l'i:."..'l'.‘- 4 ‘h‘- i-l"""'"‘* “I'l"_-_:-"'
remer SEg e - T .
L - oy 2
ol - B i - I K el =y =
e ‘-'."-... - ““-""'#-'—* "h-‘ -
" e - L . T i
-:‘-‘.-1:-1-.‘_ “_‘_‘-':-*" -t -'":-"I.
e - - E— — -
"‘..'i; Sy .‘.'ﬂ“ﬁ.‘“
—— B i :-‘ ™ 0 :--.—--— '~=-'=:t" — =
e N =
H a3 — i -
s o ———— .-'H .'--i-'- - e »
o e ‘1-"\' . s — JI.I,_,_ ;
‘“ i h-‘ k -, =
s H‘-I I.-h"h.r' " —_— 1 "&-E.t_..hhh
T 5 "“i-;-"m. o ——— - S — LJ—:._._
- :‘ --‘ i = ™ :. 'H'--ul-.:a‘,_‘
iy, -..-""-hep i : ]
- h-‘ “ﬁ F..-d-l-_" -L.-:"u 'H'.._‘p_- 1
: e ¥
| p——
.

7

e

:i.

bl
iy
%?‘
!

L

[}

L

-

.

—
-

e

“DEPLOYMENT SCENARIO

THE PROJECT USES THE CITY OF YOKOHAMA AS A TESTING GROUND FOR THESE IDEAS AND EXPLORES A RANGE OF DEPLOYMENT SCENARIOS ACROSS THE URBAN
ANDSCAPE, FROM THE WATER'S EDGE TO HILLY AREAS FURTHER INLAND.
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EXISTING

VERTICAL EVACUATION DEPLOYMENT SECTION

THE FIRST TACTIC RE-IMAGINES THE CITY'S RELATIONSHIP WITH TOKYO BAY BY DEPLOYING A SERIES OF VEGETATED BERMS AND RIBBONS OF TREES ALONG THE

WATER'S EDGE.
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VERTICAL EVACUATION DEPLOYMENT PERSPECTIVE

DURING A TYPICAL DAY, THIS NEW LANDSCAPE ENRICHES THE COMMUNITY'S EXPERIENCE WITH THE BAY THROUGH INCREASED ACCESS TO THE WATERFRONT,
AUGMENTED HABITAT, POP-UP SHOPS, AND FLEXIBLE OUTDOOR ROOMS. DURING DISASTERS, IT DISSIPATES WAVE ENERGY WHILE SERVING AS A VERTICAL REFUGE.
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IDENTIFY REMOVE CONVERT FUNCTION
LOW-LYING NEIGHBORHOODS CAN AFTER BEING IDENTIFIED, THE COMMUNITY THESE OPENINGS IN THE STREETWALLS DAY-TO-DAY, THESE EASEMENTS
WORK TOGETHER AS A COMMUNITY CAN REMOVE THESE VACANT OR DILAPIDATED CAN THEN BE CONVERTED INTO SHARED PUBLIC FUNCTION AS NEIGHBORHOOD POCKET
TO IDENTIFY A SERIES OF VACANT STRUCTURES TO CREATE EASEMENTS [N SPACES FOR THE COMMUNITY BASED ON PARKS AND SOCIAL GATHERING SPACES.
OR DILAPIDATED BUILDINGS. THEIR NEIGHBORHOODS. THESE EASEMENTS BREAK NEIGHBORHOOD NEEDS AND DESIRES. DURING SEISMIC EVENTS, THEY CAN ALLOW FOR
UP THE STREETWALL BY INCREASING POROSITY. FLOODWATER TO PASS THROUGH,

REDUCING LOCALIZED FLOODING.

POROUS EASEMENT DEPLOYMENT PROCESS

THE SECOND TACTIC, LOCATED IN LOWER-LYING RESIDENTIAL AREAS ADJACENT TO THE WATERFRONT DISTRICT, INVOLVES A COMMUNITY-LED EASEMENT EFFORT TO

REPLACE VACANT AND DILAPIDATED STRUCTURES IN THE NEIGHBORHOOD WITH POCKET PARKS.
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DURING A TYPICAL DAY, THESE POCKET PARKS FUNCTION AS LOCAL NEIGHBORHOOD HUBS, AND ARE DESIGNED TO RESPOND TO THE DAILY NEEDS OF RESIDENTS.
DURING DISASTERS, THE POCKET PARKS ALLOW FOR WATER TO PASS THROUGH THE NEIGHBORHOOD, REDUCING LOCALIZED FLOOD RISK.
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WAYFINDING PERSPECTIVE
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THE FORTH TACTIC, LOCATED WITHIN THE HILLY NEIGHBORHOODS ABOVE TOKYO BAY, RETHINKS COMMUNITY PARKS AS LONGER-TERM REFUGE ZONES FOR THOSE

AFFECTED BY DISASTERS. EACH DESIGN ELEMENT OF THESE PUBLIC REALM SPACES ARE EMBEDDED WITH MULTIPLE FUNCTIONS.
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COMPLETE

BENCH TO LAVATORY 1
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ON THE SURFACE, THESE SPACES MAY APPEAR TO BE FAIRLY TRADITIONAL PARKS, WITH WINDING PATHWAYS, WATER FEATURES, SHADE STRUCTURES, AND BENCHES.
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DURING A TYPICAL DAY, THE PARK IS USED FOR RUNNING, PICNICKING, AND WATCHING LOCAL WILDLIFE. DURING DISASTERS, SHADE STRUCTURES OFFER PROTECTION
FOR CAMPERS, BENCHES MORPH INTO GRILLS, CAFES BECOME FOOD AND ENERGY HUBS, AND WATER FEATURES ARE FILTERED FOR DRINKING.
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