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Summary

1. Introduction

Today heat island phenomenon has made the human thermal environment worse in
the central metropolitan area. To solve this problem, we have to make database of
matrix structure such as micro topography, buildings and green space in the urban area
and clarify how the change of matrix structure impact on the thermal and wind

environment, and create the methodology for the urban environmental planning.

The purpose of this research is to show a framework for matrix-based urban
environmental planning by the evaluation of thermal and wind environment in the
central Tokyo metropolitan area. The area is 56 kii, and the temperature of the site is
clarified to rise by 2-3°C in this 100 years. In the central area of Tokyo, the micro
topography has influenced on the distribution of land use and land cover, such as
buildings and green space from Edo periods (1608-1868), which is the time before
modernization. In this research, we clarify the spatial feature of Tokyo central area of
two periods (1884 and 2006), analyze the relation between the feature and the thermal
and wind environment of urban scale and fine resolution, set the basic environmental
planning units, and create the urban environmental methodology by the evaluation of

the thermal and wind environment. The following four points have been conducted.

2. Matrix Structure of Meiji period (1884) and Today (2006)

First, we made database of micro topography and land cover such as buildings and
green space of Meiji period (1884) and today (2006). Then we set the matrix structure
(landscape units) of each period by analyzing the relation between the micro topography
and land cover of two periods. As a result, the micro topography such as the cliff line in
the upper plateau area, and the canal networks in the lower downtown area had a
strong relationship with green and water space in 1884. However, they have been
reclaimed and disappeared in 2006 after the modernization. And it is clarified that
densification and high stratification have progressed in the whole area, and the super
high-rises have been made on which was once the Daimyo (upper class people in Edo

period) mansion on the cliff line and the waterfront.

3. Thermal and Wind Environment of two periods

Secondly, we simulated the thermal and wind environment of the two periods. The



simulation area is 7.5km X 7.5km in each horizontal direction, and 400m in height. The
mesh resolution is 5m. The simulation model is the Multi Scale Simulator for the
Government (MSSG) model made by Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), which can handle a flow of the wind of the upper sky area and
the turbulence around the micro topography and the buildings at the same time. To
simulate this model, we use a super computer, Earth Simulator, in the joint research
with JAMSTEC. As a result, we clarified that turbulence flow made by the heat
exchange of upper atmosphere boundary layer and the canopy layer occurs in the
altitude of 50m-100m and influence on the temperature in the canopy layer. In 1884, the
turbulence is caused by the valley on the upper plateau area. On the other hands,

large-scale turbulence occurs by the super high-rises in 2006.

4. Relation between Matrix Structure and Change of Thermal and Wind Environment

Third, we statistically clarified the relationship of matrix structure and the thermal
and wind environment of two periods. Three factors are clarified to affect on the
temperature near to the ground; (1) landscape units: micro topography and land cover,
(2) adjacency of each unit, and (3) heat exchange of upper boundary layer, and (1)
landscape units has the most dominant influence on the temperature among these three
factors. As a result, the landscape units have clarified to be effective units for the

evaluation of thermal and wind environment in the hierarchical urban climate layer.

5. Urban Environmental Planning
Finally, we set the urban environmental planning methodology based on the matrix

structure by the evaluation of thermal and wind environment. We evaluate the three
factors that influenced on the temperature near to the ground, and made the figures of
the evaluation. Next we overlay the figures based on the evaluation of thermal and wind
environment and create the future environmental visions by the maintenance,
restoration, and creation of green space; Landscape Units, Network, and
Three-dimensional structure. Finally, we compare the visions to the current urban and

green policy and show the examples of the concrete measures.

6. Conclusion

This research shows a framework for urban environmental landscape planning on the
central Tokyo metropolitan area. We analyze the matrix structure, clarify the relation
between matrix structure and thermal and wind environment, and show the possibility

of integrated matrix-based planning measures among the different climate layers.
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1-1. AREDE=R

(1) E=Fr7A45 2 FRE

MR OKRESTE Tid, #EKRRRIL & v — 7 A 7> REIRIZKHS LI2E T o AR, It
WHOBER DI & 72> TV D, FHAAIAA L 0 bEIEL L, SIEBROFRDE O X
72D Te— R T A 7 REG ) (%, #iEy (KEY) 2% O FEERIMREEIC A% L,
HATIX 1930 AR K 0 FBEk S 41, HIF O IEUBEIIZE D% < 13, FITFEBET O RARKIR Y
IZHER L, KiRoA0 & MR EAHLE & OBMREIC L 28l siRS oL 4fm L&z (=
£ 2006), LarL, HIAMRD &ETH5REHTH, EFOGIRICE Y, BPREREED
HIN-CER T ZE RN O F8 A, B TR B RIC - 2 D AN SN D L5127 o7(K 1-1),
HIERIRIRL R L [AIBRIC B — R 77 A T & RAPRPESCHIGITERRBE O EEEBIR & & d
EOIRoTETERY, FEHTRHEA - FXIZBNTH, E— 7 A T MRS
DHRMRATA RTA UBRREINTND D9, Z DK 52, PR GE &5 L7z SRR
GG IS - EREHL & T D TERICHAMIE~E BB A OGS, L,
— 7 AT FBRPE TR A T — A OBEMICEERNER Y HWELLBRTHD Z
EEED L BT LRSI T, PRGN & U COTBREEEE O Rk A M
HZENFETHD, 2T, E— T A T2 NI 2 BB M OREEITI1T, #BH
K[EDOWEIEZEE 2 #ibic K28 - BEREOZ(LOOEEBMGE, QERMY], @
fili & PR GEHEGRR) OERIEZITI LERS D,

n BEDOSKIRES T n B ~B8(CHTTORENT

(RIR30°CLl LDESREIEI S D3 1H) #ER(ASESEN25CH L) DA

AHZ

RUEBIRIEDOELN
TEELEDERICER
SR0CHLEDBHESIS (%) MERDS
20045£78208~98308 2004£F78200~8A30H

X 1-1. 5B LERIC BT 5 B RO RIS
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WH1E | HEOERE A

NETOHRE DXSHERE (B 500 ~ 1000m]

SEABTRONTEE:  reomon ——
G B E e )

(BYEEELLT S
Rz AAGEE) e —

#E RSB THRDO

TELHELANTO S
M (4
B RIRIR % 5T 1)
-
RO DR I o 100m: O3 10%]
BHR5—NHD rwe (O V)
BRREONS apen \ ¢
(Wi ZY-Rith%e
= AR - 5T )

X 1-2 iR G DO EME & ARG DRI A or— )L

(2) E=F7A4 52 FRRIZCEAT HEEMAR

ZIZ T, E— T A T RESICBET 2B 28 L. ARBFEONLE ST & BRI
T2, ETEHHRROBEEZE E 272 LT, b= 74 7 FMeoOEERKRGEE QERK
R, @t RELATIZ B L COBEMIE 28T 5, X 1-2 1%, Wi R OB &,
KFERT—=NRNR LT b D Th D, WKL, XA — #ifixr—n, 2L T
JRIEA r—v & KRG8 O HEE & FE & KCEEREEDS B L 7228 HREEME A F7-> (Oke 1997)

BEER7—IL (KFEAREL 100km)

JRIEA r—/LClE, RICHIERY: (RUET) 2EHICRBW T, S 500~1000m O KKELSE
IZHEH L, BYE2HE L L CTHIIZICHAGA AT BT, Mo Mg & e 7o e a8 B2
MR HERE, [IRE OB A REET 87808 e ST E 72, Bl 2E, BRI 72 2L -
JEERBE OHPRIZEI LTIk, JRIK METROS 7 —# & W CHBHFICBIT 2 B4iEo e — b7
A 7 v RBIGUTHERMN 52 5 %8 % RPN & 0 RRGEE L 72478 (OKFn 2011) |, WO AR
(2R > T BB IR O BEEN - B - SERER) = )L X — DU A S Hr L 72 F58 ORI 2008)
A Y A — )V OBAERHTIZ X - T, BIHCERRIC 30T 2 IR 22 T HUR 3 B o g i &K 5
(252 % 508 % Wik L 72 P78 (Kusaka2008, /g 2008) 72 EOEREN & 5, £, O#FFHL
IO — h7A4 72 FMEOFERKRIEICE L CTiX, A Y A7 — UfEFTIC L 0 . B RHELLE
TIRLF#H S BRITONT RIRAAEZE 100 MK 3C LR L2 L2 b E LI2AF5E
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GF E 2005523865, LirL, B— 74 72 REROQERMFICBEL T, 1. B4
THREOWM (MFRRPEBON TN THROBEM) . 2. 8l LoE{L BEEEOR
R E I L AR OES) O "SR b &k 2007), 2 S OERBEARIC
AbE o TH EfHEOERAZ 75 LTS & SND08, MHESM Bl %
fiffg Lz EC, TORL BEFRFICEMBY 22— a3 illoTRE, EHLL0ERMN
BHNTND DT DWW TEIHIAIZ 34T « B A2 1T o 72 b O b e, BUR Tk, &%
THLE & U CHI 1T A A Z . RIFAD 722 R DR R0 2R 1 T & O B A T3~ 5 1T’
FoTWD, ELIRMAT— /L TO@FRHRHAMr & LTiE, 237 h T ¢ BILER S
RIS I AERN SEEBAORL T VA2 E N —VBEL, E— T A T2 Rl
R EDMEESTOILTE 12, LT BB R 2 B £ 2 7o ERROMHTBER D &
DOFEHEN K E <. FHEICIEE > T aWndlikicH 5,

BEHRXX7—)L (KFEAHRER 100m)

—J7, HXA 7=/ TliE, BICEE - SIS W T, BEERKRE S TOEE TH
L% ¥/ E—J@NEIZIBW T, EEYE D OFEZR O FRALCRREHLE D O & SR8
Y Ialb—ya o TN T AP EREEIN TE e, B, FFMAEGE cot
MOMERMRMMOBRIRFEZ KL LTHER, Y2 b—ZZ T — T AT RAR
T VEDERE U, TEHOEXEAL TORN 21T - 724858 (i 2008, #igT5F
2009, #F 1 2010) <0, BIARET V& FLAIALKE « B « 10 KU E AT I X 2 BAMEEL
BRETRR RN R & WG L 720778 (G5 L 2000) . 5217 — & % FEICH AR O 5Hl 72 22 A R B R
DEIR & OFIENEZE N LI-0F7E (FEE 2012) %, FEAIZREEY) - fkHh O Wy PEAE 23 5 BH D 24, -
JREREE & N OO W ~5- 2 5 BOFG 21T > oA RO ERE & 5, -, 1L
LARTOIREEREE D OERBMREEICBI L Cld, (L IO ANHIZ I 1T 2 BV BR B 4 3£ T
L., YEFOAERRNE S TR 21T 2SN AL 55 (B 2008), HX A7 —
LTO@RREAM & LTix, B L - BEmER b0 SO B2 K 2 iR AR,
PRAKMERIEOENENE TR BIGERTHIES L TV DA, WA — AL TELLIE— K
TAZy RBEGREDAT—VOTEMENRRKE S EHXENER LI Wz, ERIOXTR
Bli o ASbIZE £ 2mICH 2 (TN 2002), O X 512, #TT A7 —/L TORSHEREE
H G EmA~OREIL, +oiiTbh Tlheholt 25,

W& R 7 —)L GKFEA R E km)

HHTA =/ TR, ¥/ BB RREVE T E Tead, LZ2ORK E M AT
T OE - AT EZZHBIRIZH 0 | B2 A 2 8L Qi) G 28R EB 2 A LT
Ho TNET, BIEET IV, FREEORROBRND, 0O X D R EHERZEE OIS F
P ERIEIR I3 TN T Z R o 7o, BRI K » THl & 2 Sh 25 BABREL 0 S HEH
FBICEL T, BT 2 L—3 3 I Ko TERAWERSLCEFE R RIR) 72 BUARH X 4 5%
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E L, LTSI B 72 B TIEW 2 REE L 72 0F98 (BRf 2003, Kusaka 2001) %238 5, Ll
RS, TEREOHTIIEE ) LB EE £ COEMRMNME AT HERBEOESKRTH
V. TDXH 7% EZEEHTIEZ I D EHE ELTARE 3 E U0 D (il 2003) 2 & 23 5
MESINTETEY, ZOPMAT — /L TOFEREMIINLE L X TW5 (H T 2008),
T, BT AT — L TOOXREEN & LTiE, & THA LR EZE~3h= L < ik
SH, EZEOGBRERY IARET#EENET DTV AHURK 2008), Filx X, #MEREE
] D 43 BF THEBRAY 72 KA Y OFEERHTIZILFNICALE L, @K 10m O IR EO KA D E
BEnd—F., BREIEILD LT DHAOETTOL ITRFEIHICAE L THY ., SEK
100m DYFFER D AR 7RI JAZER ST 5 (BE 2008), BoOEE LTIE,
2> BUEFEE D AKEF AR AT D 0, #EEE O mBCMiE R T EZEomcE: TR
ML DEYAT D, I HITHMN L DIZCAHLIZE D b OEEZIRRIERA LI T
Y (RBE 2013), BAUERHE-CW)I « BRRRERR IO KBUSEREH O %Iz C,
WL O2BROBEBONRERIET DM EOLEEN & 5 (B E 2003, 2005, 2007, HK H
1985,2010,2011), L2>L7e3 B, FERORIZE D HETHT A7 —TH L HRRHR Z R
HZEIIIRARH Y, BEY S 2L —v a3 VX D EREIE OB MIHA1TH Z LT &
V. XRETA~E RIS 2 2 ERNETH D,

(3) R=N\—aVEa2—FIT&HEH R — )L THOEREAEH

—JF., AR, A= "—ara—Z ORI A v ¥ o OEMBGEE 5 22 iR T8
BOMKRICED, R ETHREEE S TE e, BEZRN DR & FRFICHL EATOZ - 8
REZRRICHB T DTN AIEE & 7r o> T&E 7o, ¥FIZ, HARTHBE I NEIEFI~2 FL
FHRMEOHER Y X 2 L— %, TOEFIER & & HELIHE 2B\ TR R RO KR &
BAZEORMETHY, HHATr—LTOYI 2 b—3 g AKX DBAENATREIC > TV
b, TORBROIZEE LT, BKIT, BRI = L — & 2 A ERBEEREIC I TIHA L,
FEHE k- e BT MK LT U AV T, IRAEEZZE Lo RXEHR L, SR 5m Ao
33km U5 T O @ A KRR AENT 217\, Hi B CoROFiN & LZEDm & % [FRE
WZEHE A 1To 72 (&K 2007,2012),

LrL, ZOXDITHITRREE RoTc—T, EDOXHIRIGHTED X 5 2 - IREE
DEALRA T T D OO RIHA 72 O FERBAEH & QER T 21TV, S HIZBAROHHE!
HHIE L 2 At O MTBREFER~ORH T2 Z &1X, RIEHSITIThiL TV,
AL, EER - ATHIAIC . HIE B C oY -Ckkil & W o 72 B o2 b, kzgl
AT OB~ ED X OITHE L, MR, HEEOKIE~EDOLIITHEL TS
D hy, OFEEMI, QERIGHT. ORI E L COMTERE HFikm~DRENALE L X
nd,
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Wl | WEOERE BN

1-2. ARDEH

Z 2T, AWPRIEREHEN DRI BT S~ b U 7 A & A & Lo - IREREEREAR 12 S
DL HRTIRIE T iR e R T o Z L2 AL 95, BAEMICIE, UTO =Rz AL
ERAR

(1) 2 - RIREDOEIL DEREREE
D BRI B ORI T — X DR EITV, JRFHEHEEOR - B2 —a v
M L. RISV TR - BUEREES E D X9 I LT Dh & EREMRGEZ1T O

(2) #h EFHEDRREHRET 2 EZRAZH
s BZEE OBSHARLR & L BT OWMIZOEY - RO, £ OO ER D,
E DO EATE DK~ 2 P ERMEHETT O,

Q) & - RIRIEETE I E D < RIS E DEE
D EERBEREAN ﬁyﬁfﬁﬁﬁﬁm;%%xnz v RHIX, R AR TS Z ik, B
AT O HTHRHBOR & DLl 21TV, Wi BREE R B 2 5T 5,
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&
s&
i
F
m
ok
i
mt

S @LitE (kF)
B R 4HE

-3 AR D EBIC B 1 DA T & D2k & AR 2 e+ 5 A
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1-3. AR DFE

1-3-1. Z/#EE : T b YU RBE

T, ARBFE T, B\ - JBBREEZ T - A L, TR AR 2 AL 2 7o D
L2 D2EMED 7 L — LU — 7 8T 5, B - BRI, #iiilc v Tkl - &2
- FEOMEBIEFEM S OBMIRIBILR L LTHND, TDOD, MM, ki, B, &
Mo T f T AT DR A BT 2 72 LT, ZORE A RRICRET D
B AL ZfH U, B - BUREE S ORERE & OBTE 2 04T, FEME L. FHEERIC RS 2 M
H5DH, T T, AMETIE, 7V FRTF—T7 &Rk e LTI X, FHEGR~& B Z1T 5 &
BIARRTOFELZRBL, Fillls M) 7 2AEEWIHITOT7 L— 2T — 7 25T 5,

e LV RBUERRTOSETIE, BRIHIOZO ECo LigiEs, 7 NA 7 —
T ORME L L THERE - BERE - 2 bz 0T - BHE L. SRR~ & BB AR e ST E
7z(Forman and Gordon 1986), % Z CF §mBlAERE - CORM « FHmimm o rER A 8 L,
AHFFETDALE ST 2R~ 5D,

(1) BRAIATHFIAEE

M- CHE, T E Vo - AR OM A E ST BN ZRE L, TO ETo LM
FIA - LB 0L PR RE 2 T L2 b D & L CIE, B ARSTHAY R 3123 & 5 G
- 5N 1985), vk, M eHE, = 0 LESCREBR 5 LR - i & oFE A
ST L. SRR 7R GBI T D ARSI BN 2 flE L. ZEREAY - WRUBREE & OBIRIER
EAbEmHr+2bD0Thbd, —F, WMBREICE S BEEHREMZHREL, €0 LETO
EHOFIH - BARE) e L OBIRC, AERERY - KEREE - ADAEE L Vo IEBREO TR
RAERZEALD T 6 | FHEGR~D R % X - 72 7E O R & 5 (1)1 2009, il 2012),
IR, R A ReZe ORI FHENC D 70T 2 72 O SRR A & LT B SRS 1T
S EHFIH - R &V S o RE T TTOSEEIT, RO - REZM S 6 DT
BHD, LU, BATHEHFI O i3 2 o) ik, BSOS N Sk U, i
G EHPEOMBENE N D, FEX A THENES TH D, AR
MO 72 Hds T, B-ORHINRIERIEICH 1 | A B A B AW EOREES T
BEHL L CE B A D7D DN ORFAASCHNIER EN LB E 12D,

(2) RyF -3 F—-3T b)Y REH

—J7. K7 L HE Gkl it - SO T D 00T - RIS LTI, Ny T
Y R—-< U7 2BGEGRH D (Forman 1995), Z vk, BHgFE O WWE 2p B2 % 5 AR,
BREHEE WO TEIFEIC K > TR L, 20 RICH DL Xy MU — G L OBESS, AR
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ARSRESC BB ~DOBE 2 T2 b D THDH, Ny F + a2 K— < U 7 RIZEHL T
UL TFDO LI ITERES T BN TWA(K 1-4),

Ny TR E R D ABRENCEE 2= T (W | |
o7 a2 BEMEEMRYIRLIND)

a relatively homogeneous nonlinear area that =

differs from its surroundings.(The internal micro

heterogenerty present is repeated in similar ™

form throughput the area of a patch. Also see

corridor)
2 R—u5g#d Ao Ll B s fikok:
EDXAT

a strip of a particular type that differs from the

adjacent land on both sides.(corridors have
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the background ecosystem or land-use type in a mosaic, characterize by extensive cover,
high connectivity, and/or major control over dynamics.
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