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BE L7 OB A I LY | X5 - 22Xl - RO B AR L, A BN Sy
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IR L D 1 ER DR BEEEETEY
78 X TR EEIICHE L TV DR R b 20,
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o II

o THH | [T T

20m3KjiE 20-39.9 40-59.9 60-79.9 80-99.9 100-119.9 1208l E

NZEESR mZESH RS

B 4-7 RS0
442 BER - ZEHO BRI
441K;D%6mkﬁ%%%&m\%ﬁﬁﬁ%@w ZEE ML IR L O ER -
72 & M JBIERIFHE A T T 5 Z LI & %@t@%&m RSN IR T2 ARk i T 0D JE ) BR
B3 ety - Bt oo BT I Qzé%@kﬁﬁ%°ﬁ%%@ﬁﬁ%ﬁ@%%%#lTéo

() P AE

ZEXF  EEHICHEL 52 2HECRB AR T 2720, & L-2WwithoT —42 (296 1)
b Lllu VAT 4y JEURGHT AT o T2, NEAEBUE, £ 2 TEIR L AEREFHm AR O
T, By KoBHICETEEEZ S TRIR L, £/, ZEHofE, BYoE ol L
DI TE 72 WHBND D720, ZZIHICBWTUIHAEN AR REREE 2RI L, 28& 5 - 22X
Wz 1 >0 7 N—FIZ L THBIE L OO, ZEER R EZ AR E L TREA TOOH
@Qzﬁ@Aﬁ%ﬁoko@L*#Liéﬁﬁﬁéi\®mﬁL%@ﬁE<1@L%\2%@%\
STEEKS, FrE@EE, HER L, mLTARY) QEMAERIC2mLl EOETHEL TN Z ™’
D 22D X VKWL,

(2) PITHER

IMHERIT. B4-4 DL HIT2o0D5H S Hosmer & Lemeshow DA EHELRN 0.05 L0 kX<,
EfEOEIG T 68.8% & 76.1% TH Y, WAL TWD, SHTOOMERE X2 & [ iHERKOEE )
DHEBEMEFR .06 THDH, £, oM@ TIE I AiEEKROIES |, [ EHew ), [ HEOHE
D 3ODIEA DHEMER .05 ThbH, LLED 2 OOSHFEENS [ BiEEKOIEE | & [ #HE
OFHE | IIREHEHMOZEF - BEMICKREIREELH2 5 ERALNIRoT, 728, |1
HEMOEF A IS L T, FEERERICE VB CEZROKEMNLERRE TE RN R LIS
FOEHDOAY v RBENEY R E, BROBERNIH L EEZDLND,
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EEHMOEEER

% 4-4 78% 78 X b JE 1 BRI OO BEIAR
. " " Negelkerke | Cox—Snell | IEf&D
p Ik VS e
HEEH M TR RoZ RoZ PN Exp(B) BEmMRESR
A& e B 1.592 0.000
BEFAE 7.742 0.000
HERE 10.807 0.000
25 1.004 0.359
TER - 0.508 037 | 76.1%
BYiEs 3.052 0.050
Bk 1.109 0.708
BYEE 1.879 0.117
E 0.107 0.000
Hosmeré& Lemeshow® B £ 2£=0.106
. " . Negelkerke | Cox—Snell | IEfZ®D
1 = ST = RERR
KEEH HITEH RO RO N Exp(B) BEEMWER
ATEERIES 1.578 0.000
TEER Bi#aE 0.549 0.203
- f‘ o0 0.241 0.18 68.8%
ZEEH =2 0.998 0.670
EH 0.306 0.001

Hosmer& Lemeshow® B = 7E#=0.896
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45 ZBER - BEMET I ERDFES

TR ADRGHEESMTIHBE TRV FX—ICL VL, ZOREEZ S LT 7B ADEGMENR
TEXG  ZBEMICH 2 DB LTI LR 2R EIC L DT 7 ARG D EIZ DN TS
Wi %,
451 SREAE

BITHE RNV —2#HEHT 271k LT, BEBREZ AW, Fio, BEERELZHET
L7128, EITGIS & BMFHAIC L v K Haik oSk, BEL— oL — R OMER & BEEE D4y
iz Lz, T0%, KBEI/L— MR Y 72 5 BREBREOHF Fikz v, HETx
NX—DHEEIT> T,

4511 T—ADINELEER D BIE

F9. ELHEERO GIS 77— X 2 LI X 0 Shisk oM@z g L, #K Eicr ey s Lz,
Flo, FMRxETOBBAESITICL B8 E L, X EOEMREERE T3 < EBRICEEE 0BT
B2 E T B 72, E IR Rt 2 BT E LA E VY R b ik £ T
BATICE VBB ATEER L — R 2B L, ZOFCTHREL— FNOEREZRE L-, Fio, EE kK
IMET D72, I EOERRICIR > THREAIIE L, BEL— MIE E DRI DWW CTITEBLH
FAEICL Y, BEEHKOBEOR S ZIE Lz, 28, BEEO®E I A 10em LT, Eizid, BEE
BN 5 B LU F OREENT, BITICHE X 2 AMPBRIBMCTHDL Z D —KOFHE L A7 LT,

1. BRERE
I i X VO2 (mL/kg/min) = (0.1xS) +3.5

{ERE VO2 (mL/kg/min) = (0.1% S)+(1.8 x Sx G)+3.5
LTYURFM
PE EX VO2 (mL/kg/min) = (0.2xf)+(1.8xHxf)+3.5
fERE VO2 (mL/kg/min) = {(0.1xS)+(1.8xSxG)+3.5 }x 0.5
TYRKXFRE —
11243 VO2 (mL/kg/min) = (0.2 X f)+(0.33 X 1.8 X HX f)+3.5

*S=speed(m/%7) , G=gradient(%) f=stepping frequency(step#X/%3"), H=step height(meters)
*S=80(m/%3") , f=35(step%X/%3), H=0.20(meters)

2. HEBIRILEY—
HEBEIRILY —(kcal)=EERIERE(mI) X 0.005 ( *ZH1TEH DIKE=60kg )

4-8 PRFEEE N OVHE =L F —FHE X

G

fmE (EY) | BEEE (FW) | Tt | BEER (EY) | 818 (FY)
* KXY BRSBTS, BE)L— DR T, EHEHAEL THEMETXEE DT 5,
4-9 BEH)L—RD K —

95




F4E STHBEIRNFT oA -HETEHMBICETPEER - EEHMOREER

4512 HBEIRILT—EDFHE
BATOBICHTE P ERT 5MEOREZ AV THE XA X — 2R HT 5, BEERE"" 1%
WATE DRYE L BITHEE R 2 X0 20203 AT ATEORIMEZR— & Lz, 72,
fe R E OB 2T, American College of Sports Medicine @ Metabolic Equations IZ X
DREFINTZXAEMHEH L, Walking, stepping. running 72 EOEE DR Z — L OEFHEXD H b,
AHFFE Tl Walking & Stepping DRA AWy, AT TOBBEIXMEAZMm ( £V ), #m (TY ),
P BEB (R ) BB (FD ) @b/ = Top), ANE— RN REEIRE O R AT
72 (B4-8, M4-9), o, HEZ RV —Z5ET 5 HIET I & BrgHio 2 #R R OeiR
B & BRRES T CRYAE T A HEO & L E BB E L — SO T, BB H HETCENRE D
LT CRERENH DS AR L, SIS E TCOBEE= RN X —BE2AH CHET 2 HEON
BB, TR 2OOFETHR L THD EBHENR S RDIFERENPRE Y, LVRdsE

DI LW S D TIEQABRE LT,

452 HITHEIRILF—LZER - 2EH

T ADOEGEE T T HFIEL L THTIHE =RV X—%2 T 5, SITHETRLX—
ISR T O B - B O B E B2 5 L EWAONCT A ZENEETHDHZ b,
WATHE =R L XE— LG ORRE . FRTOZEEFE - ZZXHURD & A TIHE =L X — &
T HZ LI WEZ X —RE T EHORY) - MO EFNIZ 5 2 5820 5

X
% % B2 i}

V4
200 /
/

'm4ﬂ)%%»~+%®m%<wzﬁﬁﬁk%m)
96




F4E HITHBEIRNFT—DoAH-RETEHBICETIEER - EEHMOREER

o

4521 SITHEBEIRIILF—2LEER - TEHOBMR

SR & 72 2 5 296 140> 5B TE L AR BREERHE IR I & £ TV DMk £ COSTIHE =
X —EERH Lz, 2 (296 ) &gk (12 ik ) MOEE - L F—'E b LI,
ZERGE - EEME KRR L L, HET XX —2 MR LTr U AT 1 v 7 A
SWTEAT oo, BEH#TIE, SITOBROHE TR X —ICLVFH LT 7 B ADOESMER,
TR EEIHICEEL 5 TNDZEBRHLMNIR T2 (F4-5),

He 3w

4522 BTRIEER - ZEHONMEBEIRILT—

WG e UCTRE L7 8 DO O TR XF « BXHOMEN LRSI (55 14F), 4T
H (35 ) LZ2& 5« 22 M D7 WE LT (T4) LAERRT (16 F) 28 E L, & Misk
BIECTOMBETFVT—OEYEE T2 Z L2 LD, ikl 7 7 AOFEENZEE 5 - 42
THUC G 2 DBIZOWTHT LT, TORHR, BEF - EBEHOMEENRZ N 2 DORL, 2& XK.
22X MR DI 2 DORT LY | FAE DO E TOWEE =R LF—BREL, 77 EBARLL
RNZ EnbrD (K4-11),

453 SATHEBEESITHEIRILT—

— AT, ERID RV EHETIR, BATERRE L HER = L X —=ITEAIBRICH D, — T
R TIX, BEL— FOBEREOEIC LV EHBEZRVX—NEDVEDL LB Z LI, Rkt
TOBITHREEE WHE R —BOBEENMEZ LM T 570, Khiak £ COSFTHREE HE
RNFX—OWRfEE & LB OT 21T o7, T ORER. KEUWUINE)EH & B2 Exigwmit: &

F 45 HET X —LIEEG - 22X

EEEH YT ZE R ERRDE S %) Exp(B) HEMEE
TEER-EEH HEBEIRILEY— 61.6 0.997 0.007

200.00

160.00

N HI T

—k

120.00

80.00

(1eo¥)jgin

40.00

—e— =t RHAT - o — FEEHET - IL4TH —e— KEHT

X 4-11 BT EJak B TIHE =L — D Lhlg
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NHEfER 72 &L ORRREAN R < SEHUZ I L T D a3 T RERE & 1 kL — &3 He i B
RIZHD LW SR AL NI (K4-12), —F5T, SIFEERC = > B =72 EOFHPISMI & 7l
LTV B fiakld, AATIREE & HE =L X —DHAIBIRIZA bR, o, Kk £ TOBE)
DERGMEIN2EEF « BEWIZH 2 LB AW O T D720, OMSLEE ZBITIHHED 1 28D
KDV AT v 7 BIRGHT & QAR EBITHE T RN FX—D 1 EBDOHDOU AT (v 7

SR N INEEAR N AR N
kcal EERE (m) | keal PO (m) kel EERE (M)
50.0 500.0 || 50.0 500.0 | 60.0 800.0
40.0 400.0 40.0 4000 || 500 600.0
30.0 3000 || 300 3000 || 00
30.0 400.0
20.0 200.0 | 200 2000 | o0
100 1000 || 10.0 1000 | 100 200.0
0.0 0.0 0.0 0.0 0.0 0.0
TER  ZEEH AR TER  TEH EYG TER  EEH SEYH
B IR —  cm— PR EEm HBE TR —  cmm— PR CEm EE TR T — e R
=2 = AR = BEE o
cal e 25 (m) | keal Gl 555 (m) | keal b 5 (m)
100.0 20000 | 50.0 4000 || 60.0 750.0
80.0 15000 || 400 \ 200.0 i‘;-z 600.0
60.0 30.0 : 450.0
1000.0 200.0 | 300
400 20.0 0.0 300.0
200 500011 100 1000 | oo 150.0
0.0 0.0 0.0 0.0 0.0 0.0
EER TS SRS EER  ZEEH NEYG LER  EEHh xEYH
O HE TR — e PR T HE TR —  cmmm— PE e HE TR — R
ER1T N fRHLEER N BF N
kcal EEBE (M) | keal 2E%# (m) kel EEBE (m)
60.0 7000 | 40.0 500.0 | 100.0 1500.0
600.0 35.0 80.0
s 5000 | 300 4000 60.0 1000.0
40.0 250 3000 :
30.0 400011 55 40.0 500.0
200 300.0 15.0 200.0 20.0
. 200.0 10.0 100.0 0.0 0.0
10.0 100.0 5.0 ’ A N2 \S
0.0 0.0 0.0 0.0 6%/”& (,%f& @&\
TER TS RS ETER EEH SBRYG N
O HE IR —  cmm— R EEO HE IR T —  cmm— fE O HE IR T — e JE
7 B _ INRZ -
keal Ram 2% (m) kel B mmm
150.0 30000 || 25.0 300.0
2500.0 20.0
100.0 2000.0 150 200.0
1500.0 100
50.0 1000.0 ' 100.0
500.0 5.0
0.0 0.0 0.0 0.0
ETER  EEH SEBYG EER EEH ARG
B EI R T — e PE O HE IR — e fE R

4-12 BATHREEE TN R =L X — OB
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[ o3 AT % iRk FEAERNCAT o 7o, T ORGSR, MNTAEE A BITIRREC L CHA D &R, b, /N
AAEE RAUNGENE D 4 D) EEFR 0. 05 TZEEXF « Xl ORF#EMENE N E VI FERTH -
7= (£4-6), —F, BITHBEZAVT —BEMIEHICT D & IR, Wi, NAE, 2
B =7 EORIEMENE < . ARETBATIRBEZ ST AENC LA R L 0 EfFERNE N &b
IHTREROGBEENRENEBZ X OND (£4-T), U EORKRENL, RlimH i3 — b oH
REICLVHET LT —ENRELSEDY, BTIHEREL DV IHE T XL F =N &5 - ZEE I
B2 BEBOREN ERH LN/,

F4-6 ZEEF - ZEIH AT R

548 w®tE JH37 | Nagelkerke | Cox—Snell | Hosmer- i Exp(B) 5=
i o R23E R23E Lemeshow | #EZE(%) R
HHE 0.10 0.24 0.00 46.4 1.000 | 0.509
INFRR 0.21 0.35 0.86 53.6 0999 | 0.157
rREER 0.26 0.39 0.08 64.4 1.002 | 0.000
oL 0.02 0.03 0.00 53.2 1.000 | 0.446
ER1T 0.01 0.01 0.00 45.4 1.001 | 0.097
BMES TER ;’E%z 0.00 0.00 0.13 51.5 1.000 | 0.873
wits | EZE L | o4 0.05 0.28 475 | 1000 | 0310
Al 0.18 0.29 0.76 59.0 0.998 | 0.002
NRE 0.36 0.44 0.56 59.3 0.997 | 0.000
X 0.09 0.15 0.03 53.9 1.000 | 0.394
AREUNSEIE 0.02 0.02 0.25 59.7 0.999 | 0.012
aveE= 0.19 0.36 0.17 485 1.000 | 0482
T AT ZBEF - ZEEMERER B TIHE =LY — &
9B @EE 551._\"'2 Nagelkerke | Cox—Snell | Hosmer— FfE Exp(B) ﬁ,’_%j
N EH R23E R2E Lemeshow | HEZE(%) TEE
WHE 0.12 0.29 0.07 515 1.008 | 0.961
INEERE 0.26 0.39 0.05 61.0 0.980 | 0.000
HREER 0.33 0.38 0.11 67.6 1.014 | 0.001
oo 0.00 0.00 0.00 46.8 0.999 | 0.753
R1T 0.00 0.00 0.00 515 1.000 | 0.317
BMER FER I ﬁi_ 0.14 0.36 0.27 63.9 0.987 | 0.043
Bk | =S ) 0.21 0.31 0.31 576 | 0984 | 0003
JalT 0.29 0.31 0.10 62.7 0.978 | 0.000
NRE 0.42 0.56 0.06 63.1 0.968 | 0.000
3 0.04 0.06 0.00 51.2 0.997 | 0.260
AREUNSEIE 0.02 0.02 0.06 4838 0.998 | 0.491
aveE= 0.19 0.36 0.17 71.9 1.061 | 0.000
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—RIOIZ, EESE VIR ICEEN S L M LT SRR TR, i b LSRRG 3D 7
<. 2L ORI FEHICNIH L TE Y | EmEREH WK TIET 7B AORSEN R 2w & iRk
LTV, 2D EEGET 78 AORGEOBREH OGN T 57O EE & HE T RV X—
DAHRAIHT 24T o 72 (X 4-13), ZOFER, BRI A i LT D & — A IS L |
Jia DEDI D 7o < EAHNT PEIAATHREED ROV EEIF (69, 1%) OB/ NFEEE (77. 8%) 13AHBILR
BRAE, —H T, ANAE (10.1%) Rz B = (32, 1%) 72 EFEMILISNCH SLH L T D R 134
BB m < 22, U EDORERND, EEOmWHIRTHD Z L1, 778 ADOEGHEEZEL L
TS EITR B 720,

1254 & %
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46 NEHHMOBEICAITI-IRE

JEE e LRt it AN B et 2 72 b OBl - R E LT, LT Z2I—ET 5,

(1) &R - ZZXHOEH (A2 E T EHIZ T 7218 %)

RIETHATHIOZE X5 - Z2EMTEP L THM LTI Y . R L7/ VPR 72 & OB i E
B ORFREABALSELZEEHLNC L, 2k, BlH om0 <k
<, BEMREOMOBETER CHLEE TWARBETHD, BEFK - ZEXHOEHLE
HCTHDHN, EEF-ZEE PO ATEN L #ukofs e LTRHIT 2 2 88 E 2 b5,
72X 57 - 22X WO AL, A AU OHE T HIER SN TWD A, L RBREEN R
LRHATEHO A Y v hEAENL, T AV FEIAN—TE LSO mDBETH D, fi
zIE, OZE&EF - M L2 EFEFEBIZEY | EEEORE THHEHA~OELE 2 % 3%
T5, QEEF - 2HE A UTHFHCE LRRZ EAITERT 5, EEIC, #EOZE LT
b RHA T IO 22 & K- 28 & 12 SUKIFEICE LRE & L TER L72F RN A 6N 5, iz,
EPML LT EERE2TOTRICEIVSUE L, RFPEREMERRRFZETHT Z & T, flmh
o NN FHFET 52506 6D,

(2) WIEHYZR BN 2 B 8 L 7o xb R (—ixi 2 fb i s m o 72 42 52)

—MRAICR I AT, MBI RBERNG | ERBEFELISITTHY  BMTICkDT 7
T ADEGIIEREZIERTH2EERERD 1 OTHLZ EEZHLMNI L, 2O ENnD,
A T TR, SRR O YL HINEIS K DVHBE T XL X — DB T 7 B ADEGMEITE 2

FBERUE L &R EEHOMERZIRET DU ER D 5, 2T BITHEE T L F—
ZHWERBRZ VT2 THT L2280 s~ DEREFZ 2T T2 NEZI LN
Do
(3) BEHED=— X EVE M A« FEOLE (FIRT O i @ 72525

R i O AT JEERRRE O 7] RIS 72 B0 fi A « F3EIE, B EE OATE 2 EHEX
ATNWDHZEMND, BEHEO=—ZAVRE RS - FEOIEPLETH D, FriT, A
FLCHOLMNCR S TEBBIRESCER Y —E A2 81, BEEO=—IADREH NI L1, R
DT D B0 M« FEAATEDHEESCMBUE 2 B BT 5 2 L2k JRIRIIC R R S
LMEND D, BlzIX, 22EF - 22 AT L, HBNICBERGESCER Y — 2D
WRAEED 6T V7L VBB R o RGEEGITORMBEZ R L, kD a2 I = =7 ¢
B LTOMMTLZENEZLND,
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47 EHYIZ

AR, RHETEIC T 228 &% - ZBEMOBEFEREZHLMCTEZE2HMEL, P
WDV WRIFTOHR T B E U CORMBRRIEH NG I DR mE i Z R s L
T, FELOYRIBREL T 7 ¥ ADEFIEE WD 2 ODBLENSFHE « ST &1T -7, ¥ilc, 77
T ADOFEGMHEIZE L TIE, Rlimmar o e Rl E SR L, ST, SMTIEE T3
NFX—IZHEHTHI LT, BEFE - BEXHORKE L ORI OWNT, EERICFEM « 5347 L.,
LT Z EDRB BT LT,

(1) —MAIIT, TEIR DD 22 VRN AT HL O, BB R HUEIC L0 &8 - B O TR DS HE LA,
Rl i CIXFFEREE 7 EOREIZL VAL OEY) « SN TEH ATRER R TH Y | BHERBEHLE
IZX DY - BHO TR A ROEEFE - ZZBEXHICE 2 D EBII e\, — 5T, HERESCRTHIE K
B2 EOHETOT 78 A LEEMENEWVEB X, ZEF - ZXHICEX 2EERREINEE
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HETHEROERED S A FEE# & U COERETREMEICE T A58
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Discovery of Sustainability in Sloping Lands as Residential District
— Case Study on Nagasaki City’s Sloping Urban Area —

& N, FERREC
Donggyun KIM and Takafumi ARIMA

Recently in Japan, fegional hub cities with many slopes have various urban problems such as depopulation and increase of
vacant houses. This paper, taking Nagasaki as a répresentative of such cities, analyzed the actual situation of fesidents and the
physical enviromﬁent which influences relocation of residence by GIS. Also, a questionnaire survey was conducted in order to
analyze the residents’ opinion. As the result, the existence of roads for cars influences to the current condition of residences and
their relocation. The analysis also revealed that various private and public projects to impfove the residential environment have
been implemented in Nagasaki, and the residents have certain amount of satisfactidn about living on sloping lands in the points

of rich landscape and cozy community. All in all, it is implied that sloping lands have sustainability as a residential area.

Keywords: Slope City, Physical Environment, Resident Awareness, Effort
FETEH, RS, EEEHN, BEERER, RYas
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STUDY ON CAUSES OF VACANT HOUSE AND LOT IN SLOPED URBAN DISTRICT
FROM THE VIEWPOINT OF WALKING ENERGY EXPENDITURE

& K

B R B R, W

zﬂ%l***

Donggyun KIM, Takafumi ARIMA and Takeru SAKAI

In this study, for a solution toward vacant houses/lands which are recently regarded as one of the problems that sloped urban

districts have a statistical analysis on the relationships between the emergence of vacant house/land and physical residential

environment was conducted based on an on-the-spot survey in order to clarify significant environmental factors. Then, utilizing

the concept of walking energy expenditure, accessibility from each residential site to daily facility were quantitatively assessed. As

the results, the car access-related factors such as the presence of garages and the width of frontal roads show significant impact

on preventing houses and lands from being vacant, while altitude of land and the responsibility of having a building site join the

frontal road were not significantly related. Also, the energy consumption of walking which is utilized as an index to evaluate the

accessibility has statistically significant effects on the emergence of vacant houses and lands, which indicates the necessity to

include not only distance but also undulation of the route for the evaluation of accessibility. All in all, for the further progress of

solution toward the issues related vacant houses/lands in sloped urban districts, the necessity to evaluate accessibility utilizing

the concept of walking energy expenditure is highlighted. Also, it is implied that there is a clear need to construct road networks

and conduct locational induction of facilities based on the result of such evaluation on walking energy expenditure.

Keywords : Slope Area, Vacant House, Vacant Lot, Living Environment, Walking Distance, Energy Expenditure
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In Japan, even though sloped area is much larger than plain area, plain area is used for public facilities and
industrial sites preferentially, and consequently, there are a lot of sloped urban districts which are commonly for
residential use. Generally in sloped urban districts, there are various inconveniences for living due to the physical
characteristics, such as insufficient road networks and many steep hillsides/stairs, so these inconveniences are
viewed as the key elements inducing some problems such as depopulation and increased number of vacant house/lot
at such districts. Therefore, in this study, the problem related to vacant house and lot is focused as the subject to solve
among various kinds of problems emerging at sloped urban districts, and Nagasaki city is chosen as the targeted city
to conduct a series of researches.

In the first half of this study, through a statistical analysis on the relationships between the emergence of vacant
house/lot and physical residential environment which were investigated based on an on-the-spot survey, some
significant environmental factors were clarified. Then, in the last half of this study, utilizing the concept of walking
energy expenditure, accessibility from each residential site to daily facility were digitized in order to quantitatively
detect and assess the relationship between the emergence of vacant house/lot and the walking energy expenditure.

The results obtained through this study can be concluded as follows: (1) It was difficult to renew or convert buildings
and lands due to the legal responsibility of having a building site join the frontal road in sloped urban districts which
comparatively has small number of roads in the past; however it has now become easy to do so even in sloped urban
districts since designated streets have been implemented. Consequently, “join-the-frontal-road” issue is no more one
of the influential factors to the vacant house/lot emergence. On the other hand, the car access-related factors such
as the presence of garages and the width of frontal roads show significant impact on preventing houses and lots
from being vacant. (2) For the residents whose main travel mean is walking, accessibility to out-of-house facilities is
highly important, and the walking energy expenditure which is utilized as an index to evaluate the accessibility has
statistically significant effects on the emergence of vacant houses and lots. Specifically, the distribution rate of vacant
houses and lots is low in the districts which show high accessibility to educational facilities (e.g. kindergartens and
elementary schools) and the place where residents can take public transportation. (3) Dissimilarly to general urban
planning for plain sites which have few slopes and undulation, not only distance to walk but also undulation of routes
significantly influence the energy consumption when it comes to sloped urban districts, and so the undulation of
routes is needed to be involved in the calculation of accessibility.

Considering the results above, for the further progress of solution toward the issues related vacant houses/lots in
sloped urban districts, the necessity to evaluate accessibility utilizing the concept of walking energy expenditure is
highlighted. Also, it is implied that there is a clear need to construct road networks and conduct locational induction

of facilities based on the result of such evaluation on walking energy expenditure.

(2015 4F 9 H 8 HEAGEL, 2016 4 4 A 26 HERHIHPE)
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