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S.Manabe and R. Wetherald
J. The Atmospheric Sciences
\ol. 24, No. 3, pp. 241-259,
(1967).
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See new URL.: http://www.data.kishou.go.jp/kaiyou/db/co2/knowledge/carbon_cycle.html
Based on the IPCC Fourth Assessment Report 2007
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Ut B ERZ 2011 5E3811 BOWBERBICKVBERGEREFLRIF, 15,000 ALLEDAHTL Y, HEBE P Tohoku was severely struck by the earthquake and tsunami of 11 March 2011. Over 15,000 people lost their
IRWF—GEDAV T IZEWHEL T, §K DERESEDOXERBOBUICH V). CNETLEREDT lives and complete urban areas and energy infrastructures were devastated. It became clear that a different
TO—FHoE BB TILBEL B D, ZT THIZBIE AODHIlEPLE UTe5,000 A REOFH LIS approach to city making is necessary in the region, to resist future disasters and to revitalize the affected cities.
ZTA—ERET S, BT RE LR TH BHINCIE2500 ABEHEEL. ¥ BEKERGCOBQE Our response is a new type of urban community of 5,000 people, with one or several artificial hills at the center.

. % £ / IR D2 500 A EHIll DB DS [ EFELESN, FEDMIC The Hill, designed to withstand earthquakes and tsunamis, contains residences for about 2,500 people, and
A n eW CO m m u n |t I n TO h O k u Niiy MERRG L BT KEBFTIE il f Z R L HIlEID AL ZEE5000 other 2,500 people would live in the surrounding district, within 15 minutes of walking distance. The Hill will be
y BNEL. B EEPHEER FEFOWRAFOL Foimihs, " part of the everyday life, containing houses and a park, and commerce and recreational spaces inside. In the

case of disaster, it will serve as a high-ground evacuation area for the people residing in the surrounding dise

trict, and a backup source of power that will guarantee energy for living, sanitary services, agd commu;
N -

wView from Ishinomaki road

Study case ISHINOMAKI

BEDIZEHR
E-ES

(i8I HWH TH 5. 12
Pt ERlICE S TR ST NI BR

THHIREBMEPIETHRHSL. Ishinomaki is a city in Miyagi Prefecture, Japan. The proposal is located in South-
HRTORREHRATHD, ern Ishinomaki, characterized by its flat topography. Economy is based on the
fishing industry and agriculture, facilitated by the large fertile flat land achieved steel and fishing industry.
by the Kitakami river.

[ESTRA N TS I ] Kamaishi is located in Iwate Prefecture, Japan. It is surrounded by the Kitakami
Mountain range the and the Pacific Ocean. The local economy is based on the

Urban section A-A' Urban section 1/2500 0 50 100m Urban section B-B' Urban section 1/2500 0 50 100m
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30 9hN@KL. 3000ALL EDHHE a0t FHBOSVEED TR
ITHEBHIEREL, RABITES 1 SO LN TOBME RIS T 5, HICTRY LIIT
HIllNE2AMNICT 7 AT ERLSICL, KEFOBRBOMRITEBEENECE
WESGEEIET S,

In 11 March 2011, Ishinomaki suffered substantial damage. 30 % of the flat land
in the city was flooded, which included all built-up central areas. Over 3,000
people died. Since Ishinomaki has a large proportion of flat land, we propose sev-
eral Hills to be placed near the coast, so that in case of tsunami the population
living in those flat areas can escape to higher ground within not more than 15
minutes walking distance. As shown in the map above, people can move to the
Hill from any directions, to avoid traffic jams and facilitate a fast evacuation to the
Hill.

L O

FEEDICBFBETIL LLMICEENREN) 7 ABEER DT THY. D
AEHNEA L. B00AEDAEHT Tao e, Bt %<
AL EVERT T BICRY LSRRI CETHIIASERATE
FHAGELS ICEESN. EDEHD AL HEF 1 SHLUR T DM EETHEIC Y B,

Kamaishi is a typical ria coast city with few flat land. It is surrounded by the Kita-
kami mountain range, which reaches up to the coast. The tsunami of 11 March
2011 threaded through the mountains and killed over 800 people. In Kamaishi,
we propose to integrate the Hill in the existing topography and close to the exist-
ing tsunami prone residential areas. In case of tsunami, the surrounding popula-
tion can evacuate to the Hill within no more than 15 minutes of walking distance.
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HILL PROJECT

A new community in Tohoku
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&N Z I K DTNRM T XILF—REE Mix-used community to enable an efficient energy exchange
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2AMIEALICEDSSHEDREH35%E BALETHDSEDLE
TH5* BB s CREMBLNICHIIE I ZOMRBECELE ST LICEK
DU KRERICHEBICBRETHIENTES, (CHEEHEEHER, T2
FEZFRE, 2010&Y)

Population in Kamaishi City

In Kamaishi-city elderly people consist of 35 % of the total population. It is
1.5 times larger than the national average®. In our proposal, families includ-
ing elderly people live on the Hills or near them preferentially, so that in the
case of disaster the surrounding population can escape onto the Hills
smoothly. (*Source: The Public Management Ministry's Statistics Bureau,
National census in 2010, 2010)
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- B B
, 1

around the Hill

Anual energy demand [TJ/1000households]

Hill complex

Cooling " Heating ™ Hot water Cooking ™ Electricity

HIllB XTHIlEIFZEEICSITBEFI X —FE (R10001H#%)
UEDDAZ = 74— (L5000 A (20001H7) DB, HilllAELH2500A
10001H%) B XU HIllELOFREEITEL 2500 A (10001H7) OFE T2
IWF—BEE LEDOLSICE2. 2EHOAORRETICREEREBERL.
NHKEIREEREFRAE2005E T T AIVEEZ AV TEEACES DL
TEAT YV 1— )V EEZRRNE IR —FEDOREETO

Annual residential energy demand on the Hill and the surrounding district
This graph shows the annual residential energy demand of one community
(5,000 people; 2,500 on one or several Hills, and 2,500 in the district
surrounding the Hill). To make this graph first we made several family con-
figurations from the statistical distribution of population in Kamaishi. Then
we allocated a dynamic behavior schedule to each person by using the
Monte Carlo method with the Data Book NHK National Living Activities

Research 2005. Finally we estimated the energy demand, as shown in the

graph. ] 4"
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Tha.

Energy demand differences of two families with and without elderly
people

This graph shows the energy demand differences between two families,
one with elderly people and the other without elderly people. For the
family with elderly members, cooling and heating energy demand is larger
since the elderly people stay at home longer. The number of families with
larger cooling and heating energy demand will increase in the future, as the

elderly population ratio increases.
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Energy demand of the residences on the Hill on a winter day

This graph is a simmulation of the energy demand fluctuation of the resi-
dences on the Hill (600 households; 1,500 people), based on the tempera-
tures of 12 January 2005, which was the day in 2005 with the coldest daily
maximum temperature. We can see that the energy demand of hot-water
supply is especially large in the morning and evening.
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Energy demand of the Hill including other facilities on a winter day

In this graph, based on the same calculations as in the previous one, we can
see that energy demand of the residences is large in the morning and eve-
ning. If we combine the energy demand of residences with that of other
facilities that have large energy demand in the daytime, we can achieve the

leveling of the total energy and a more efficient use of the energy.

Haruki Sato, Keisuke Yamamoto, Jorge Almazan, Kohei Hayashi, Gaku Inoue,
Shota Takayama, Nozomi Shimizu(Keio University)

+ Angel Borrego Cubero (Universidad Politecnica de Madrid)
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