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Prospect of active fault countermeasures in depopulating society

Kimiro Meguro* and Miho Yoshimura Ohara™

Abstract

Japan entered a longstanding depopulation process in 2006. The total population after 50 years is expected
to decrease to about 70% of the current one. In this situation, it is important to avoid social impact due to
disasters by guiding population from vulnerable area to safer area. This research focused the risk of active faults
among various kinds of natural hazards and studied on the effect of land use control by active fault zoning in
Japan.

First, the meaning of land use control along active faults in the society whose population started to decrease
was discussed. If the residences in the seismic vulnerable area are relocated to the safer area by the land use
control plan, these vacant lands could be effectively used for disaster-prevention facilities. So far, Japan has not
adopted the earthquake fault zoning act due to several reasons, while it has been carried out for 30 years in U.S..
However, considering that more lands will become vacant due to depopulation in the future, the possibility of
introducing fault zoning act will increase and the discussion on active fault zoning will become more meaningful.

Then, the distribution of population and buildings in the neighborhood of the active faults was analyzed
based on GIS databases of the active faults, population and building stocks. The fault zones were hypothetically
set along the active faults. In case of the fault zone whose width was decided to be 0.4km referring to the fault
zoning act in U.S., the population inside the fault zone was 2.89 million and it corresponded to 2.3% of the
total population in Japan. Half of the population living along the faults was located in Kinki area and the effect
of land use control was different according to the region. The population inside the fault zone was increased in
proportion to the width of the zone.

Finally, the possibility of active fault zoning in Japan was discussed. Based on the obtained results, we
think that it is meaningful and possible to adopt active fault zoning in Japan for earthquake damage reduction.
However, the appropriate width of fault zones should be discussed considering all the factors such as lessons
learnt from past earthquake damage, uncertainty of the traces of both strike-slip and dip-slip fault, social impact

of the zones.

nNTwa (BE1K). EFRAEICL 52005FE0K AN 1

1. ELC®IC W2TTTTHNTH o 72h, MAEPAHEFHIZE DL, 2055
ETOMANIIEEI93T NI E THAT 5 LHgt s, &

EZ AL PR - ACRIERFERT (2006) 12 X4Ud, bad 20055 E DAE NI DK 7 ENZH 2T 5. 655 UL EDEAE
320054 2 ¥ — 7 IC RO ALTRAEARICA S & P E NI OEIE1320054F 020.2% 7> 5 20554 121340.5% 12 7% %

BORFLE FEBATIE 72T * TInstitute of Industrial Science, The University of Tokyo



90 EHLARR - KR (F5F) 9547 2008

FAN)
140,000

120,000
100,000

80,000

NS

SO RAIHEET

. mREOEE B A HEE
Pt

60,000

40,000 ,
ES HeEHE
20,000 ) ;

0 . R
1955 %65 1975 %5 188 poQ5 015 2025 9035 245 2055

E1R HAOBALOHER
(FEIZAL SR - ANIHIRERFZE,  2006)

EPEEN, FLVERLESINL TS, ADED)S
Wk, BEOEEA Ny 7 PREE Y, BEREPLE
WEN AT EEZONDL. T72, BEEDPERHL, %
RIS Z IS LN UET T L7720, W SRS
EDEEA LT AIIE. FOHSNOEBIL YV REL R
pLMESIND. ZOLI)BHREEZDL L, 4K,
KCHEE, K ER EOERIYED il S %
SR GO B2 ADFEE Y, $KEC
L AMENEE RS A LN HEELLEZONS. O
T, DL R AEDHAICBIT A FERRETRICD
WCHOREZ BRI E .

2. EEEEFE TOLMFBFEERNESE

NSRRI B TE, BFOMEEA ~ v 7 0—H)8
REEL D0, BEREREWENLATLEELEZON
L. INooZEMmAEFALT, [HRET b b R
Mg~ & B NCRFEEZ ML 2 128D, miEmIziX
W I A b L, S s oy SERHE A
JE & il 2 72 B ST L CHIMIS 2 2 S RELC R B (4
2[). T X9 %W TS T O TR H RS LR o il
ELTUE, REAY 74 VST INTOME Y — = > 7D

H Y, Wik — > AT ot R B R A B LG [ 3
B ERORMDITON TS, ZOHFATIINRE LD
WHIEDS LT NE TH 5720, fETIiEOZ VI
AEEATIRIEAFE R B LA L, Hrie I v o 52 R0 1 i Bt
VA MR 7 & O NS WIE T O MR D Z5E, GBI
FROERM, FROZNTRD 2 E2ERE LT, KHE
IZBWThH, IREIEE O R BRI O I RE 2 A 5 O £ A
FHBL 2 17 IR OGN 20 & DA 5 7] g 0 ki
IIMENZES 5 GEfy - B, 2004) &ZEZHN5.
TR B CEIFIHFFEZAT ) I2h 72> Td, 1K
DX BREPH 2SN D, WELEEA~D AT A %
Wil 2 b o, WEEGED SO N 2R ES 2 b
D, BLUBH - Bk EOBEEN TR, B - B -
THHRBIRIC X BRI 2 TR E V) 4D TH D, HENTT
LD BN TR O HH MBI R ) EBLRPT
VL EITRE RO B AOTEIZ BRI X 5~y TORR
G EDQREEI D & 20, e A MY 1213
BYEENG (R I2 1) 2 HERIHFHIIRZAER TH 5. T
WIS TIE, BB I [ 35E R, SR L7
3B O FRI AL £ T2 RIS 1O L CEESIHE
FEETHY T 28H ¢85, 20004812 FApSCER IR (4
W SEE BT BT 2 L8 SEF B o S OHEE I B 5
LUEHE) PO SN RIE, EEREHLE LT [ ST
Vs 18p SECE BTG ] ST 25 L9 #HBHIT S
TV D, BUTHIEE TG IRE 1B 5 5 e R O #6585 13
S, R HEE R E LHENER L TWwa v )
BIR Zz2 o505 LHAATER

EEMAR R R
|- EEROBEF * -FREERF D F SIS H1ER
A |"FEOEL -BEEMOBETEEER - TRRFDER
) CHEMOBEBERAOERBT T *
m -EEENBOEEEERBAOERBEMT
il EMTBIERDILIR *
-BEEDOEG R |- BEAOHE
o |- EEREED IR * -BEEOBHESRE
ﬁﬁ-%&%@%& ‘BFEYOEREEER ERHEDER
# g [ EERHORH EEROEERERAOES 1 *
-EEZNORILE CEEENBOEEEERAOEBETT

EMRBIER O LR *

O AORDTEL-ZH O EWBEEDEE
O
o = g
o,
O D\ o
of|l P o
O O
o [m}
20 B ewm W) Gum
L AORDI-5 2 REGRE~D 3 ANEELCO
D E N T FIFRFFE EihDHIE

E2R (EMELEE T oA HFEEOT I



W E 28%

KT, IGWTEICE T 2 EEFEHGHOTRE L H 2 L E 2
5.

BLEPICKkMEDTFZb0E, KEIY 7+ V=T
INCTEEENTVDLHERTH DL, ) 7+ V=TT,
1971EDH > 7 2 v > FHEEIZ & ) HREOW AR T
S DERPHELZ T E2HIE LT, gy —
% (The Alquist-Priolo Earthquake Fault Zoning Act) %
filse L7z, Wi — IO M FAE 1 X 0 G o
FYEWR (Surface Trace) OMANIFHEINTEBY, V'—
Vg 1/4~ A4 (04km) BETH L. HIEKRE, &
Wik IR B O E T OIS L OKBBIECEE I LT
R 2 52 Cd R 59, BN O EH A TR ITE
MWHERRENL L, BYE507 14— (16m) kv by 2
LCEBEZLRZTE RS 2w, 72720, 47K T 20
HETUToOREE 72138 EEOTETERIINGI L S
b, F72, WY — YR L T 2 B O R 23
FTHINLBIZIE, BELOEHIEANE, WHHiRE Y —
IV L T A BEEEMT2RENHRINTND,
19914E I IFHE N — K~ v ¥ v 7 (Seismic Hazards
Mapping Act) 255 S 41, HIIEPRATH TV 72 W U
BERWUIRIE - LRSI ER T b ST — B — U h%k
EIN, TNHIZOWTHAFELEROERHZELHIRS
nr.

KETIE30E L BT b 7z Y Wi — VAT S T &
ozt L, bETRHBOEERIEAINS 2 Lidk
otz TOHME LTI TROESIEITHNS.

AN T ANV TINOWITEIZE L LTS U T I

SIEPFSHBLL, SFER2S 7)) — THRIC L 2B~

DFEELEL TS,
=77, bOEOFHERIE T NWE S L Wiy —

YHBRER 2T TR, MERENIRIF2SHEBLL Th v

bObLL L, WiEOMBEERO NI R .
CODETIEAOREDE <, BISEEEE LICsEL T

W ALAS L 07z, #ENREITRKE W,

INLOREN S, — 2, bABEICBWTHiIE Y -~
HERMGFT A2 EFIEHENTH 5 L OfRFES S H T
5. OO BRBHEONY — P~y TG B A E DS
BIRC S AL, T RANEWE O iE % 1 5 BREA A S oo
& H—FT, G EHO B AL 2 B OB AT
fEZRT S8, HEWRELZHELT-OIFHENTH S &
BETIHBL V. LaL, ENICIBITEBFEE L
T, EEVE T TIZ19954E0 [ZEIZHWE H O D &
Bl 2B, EREELXEIC BT~ Y a v e
T RCEOFH SR I A I R R A et 95 2 &
L7z FomMAIERBAEAET T, B4 THHKIZE
VT, HUX TR A b & STE TR T T oo BEAE A HLH L

NS 31T 2 G R 3 o0 e 22 91

TWwa (B - bk, 2007). W H S W06 8 2o D2
IR A (R, 1990) & & b2, EEEE L ICAE S
54 OFERMHOGHREE IR L Cw5 (PH - BT
2003). ERZIRE LS EERkIc T 230E U
P, 2006) Tik, IHBIELTETO 5 0B fE % 2
e 385%12 1), BRI AR EAD B RIE DT T %
Thotz BE3M). ERLVTOWREIC X 2H BN

L COROFIEIER IR N Z L 3h 5.

BEWCHRA L7z & 902, B2 AR I B v Cid
% QMBI B CEMALASED. —J5EWTE Ok & v
&b, 2L o) 7 TiRY CICHENSEAT L b T
BWDT, GH#30~504F L) BN ABE2 S, ko X
I Wik — N E D WA HFER I RECTH D, T
7 b B ZEMALDSE A 72 HIS O TR TR AR IS BT RE
FHEOEM OB Z FHE L, WREE oG R 221 %
FRSRDIBETDH .

TR RN L 22 B E 0 BN & LT, [HERICH
N7z Wi EEYC & 2 RO LRE FHH &+ 5% &
[P IIms C &0 & BB ENC X 28E ] o 2 B S
5. INFTOMEREORED S, RO EHELHE I
Teo CRlEr - TSN TV EWIL, FROMBEREOTR
FEIUSKH LT THITR D 52 edbhoTWwh. HIES)
12 & o TR E RPEZ 1T 2 BEAAAEEEY) b 30~504F &
W) B O TIZRRIICIZD R o T EEZ SN
L. Lo L FRICHN - 2RI X 2 9 E ok 1d
FIHA DA AR xt ey, L oC, 22 TotHH
FIFRFER O E 42 HYE, WiEERIC X 2 R84k
ZHEE T AWEOWIETH S,

LIAT, WYy —rEFELZTITE, V—YNT
OO THEIZL Y, vtz R 2 HROHF 72 %A
7 EOWERME S A USRS E . 20 L) B E
M L7202, H1IRICRET L) Y — Y NTOHER %
EOFT AN v MIGIREDOHHPEE L., 72, Hiflins
T% LA — YO SR EE L 2 A RENE D
BB, BEANOHPRBIHOEBHEE O RN TH

hab| @Y
FREICIEE R 77
SR ATH LY Lo &Ly

EERERIT
36%

B3R MR & B ZHFIHBHI~OEIE (T, 2006)



92 EHLARR - KR (F5F) 9547 2008

5. %k, BT S LT 2 WG R+ 5 12
SNTVLRWENEIZ X 2EWRELEEL) 25, Ih
S EH LA, S RAUL, SHROTE % 5 G E O &
Lo TYUHEEIND EEZ LN,

3. EMEEFETOLMAAZERICLITEA
O DRE]

FH51E, BAOWIE (FHHS, 2007) 12BWT, iF
Wi AT & AL - B OGIST — & N— A Z/ER L, &
JETE B AFET A N E B OG5 AR BB L2, 20
B, HETN - BT NEOEWTE ¥ 4 TG, R
EHLZGMLIT, ENENOEWRE T ED AL & Y
DG HIR L 720 TNO OIS X IFMEFERO
JEENRe ORI G 7 & o SR FRER I L ) e 2
A NOORBE %A T 72, SICHW 7= %1%, FH -
Aedf (2002) 12X BIEWIREREMT Y F v~y 7, 124
E AN 2 v > 257 (2000) 12Xk Ay a0
AL - B 7 — % Ch 5. EHET 2 & OB, iEFEE
HET I T o B - TERMOMNE T — & GBS
(1991) (ZHEDOWTEIL, [HHiET— & N— 2 2Hi5%E L
7z.

R - AR (2002) OTEWIRE T — & & v ClikEar &
DOEWE Y A T 8T L, FA4RO L) ITHET O A

7B, 3030
, 29% ftFh
3558 , 35%

AT misn| FHEL399. %
a mh=E
#110,300km :
oy -ﬁ OiEA D
#h, BREN
406 , 4% miETh 16%
BAIL BEX::
938, 9% o o BAI,
EEL, 1645 , 16%

752, 7%

T4 1657 ,

g, 1487,

H34%, BETNOARD 4% L), HETILHIE O W& A
ZLAFAHEL TSI EbR L. T, BFNE O WE
W, S, TE PEMSICS . EARICBT D TR
&1 -, METREE T E A L v
LUEHIEE R L, I 2 TS NAT0%L. HIRET %5 H @
x [RAET) 69~31%% [MEEL), 30%L T4 [HRAM]
L7

FESKIIRT LI, TNHEDGIST—F X=X
rERQGLEL LT, EMELEEO—EXE (WiE v —
V) AT A AN EBYHARR L7z REOWE Y —
YEERSEIL, WY — VIEZ04AKmE T 5 & (SR
Br—r1E32), V=rWIZIEbPEORALD23%
KIS 5 89289.3 5 Ah e £, A EEYEIIH62H
MThHo7. WiEY—roOlE%208Km, 2Km, 4Km&A
5 E, U=y NOANHEZENRZNHRALD45%, 10%,
18% X IFILBI L L 7z

Wik — > T 2SI L L ST 5. B3 biE
BHEAETHEMBERED 4 %% 520125 L, AR
TI304% EFEF 2D GE6N). £ < W@ HIET
Lv#gE - sk, PE, JUNHT PR, EEH T4 <
DN % DEWBIEICHEEL WL I ebrb (BT
B). #EFEANC RS & B8 IX), A5 % Lo A4
ARG DI EEOAK MmN IZEA TV B DI, 5D RE
T9.6%, LUNILEIR, KB, ZZEE, HILE & £

UM, 1389,

13% deiEdE-Ea
2520 , 25%

BEER, 610, 6%

O dtiEE- |t
S

B dbpeE - RS
O XiE
Oas
JbpE-BRER, | OFE

1828 , 18% OmE

14% m Lo

PO [E, 497 , 5%

#910,300km

EA4R EWEY A4S, Mg oy 2 BolEE

! — EE
i 0 wmv—
ff [ ] tkmrwoa
.‘__'_Fl.rr

E5@ WiE - o



W RE e 28% NS 31T 2 G g 3 o0 e 22 93

RTH5D. WEIZTIUL, [ERTREEOER TR T A
INHOMER LY, WEIE0AKmO RPN T AT ETDHHDTIE RV, O LAREEOETOHEANE GO/

brESkE LTiE, RS T2ANN23%, &bHw EY) 7 R - BRI 2 BRI X o T, SRR b
T CTLI0% KM TH D 2 L bhrorz. ORI, DfEBHEOE Y 7IfEE A% 12, BHIMICZ4e% T
L504EC AN O 3EAHRAT 5 bAEO NIHIH 4 % TIBYVEATL S LT, FROBEHEE KIRICE

T e w@en, W}%@;m ' ftIn,

9. 12,852 1,206,414 , 43% EFh. 3724 254,480 , 41%
0.4% 0.6%

BEI

196,437 , 7% — BA ]]18“/?0 567 S
AD(N) OEA T REED (&) D‘,u: I
#1289.35 A RS #6271 OEST
EAT, EEA B&T, 83530 EES
447,963 , 15% HIh L 13% BiETH
[ ABA O A<Bg
BREI, BEI1,
583,629 , 20% 130,276 , 21%
O WiE U — v TSRS A A& RiER
Jui, 216,401 ,
7% deimiE - AL,
PuE, 86,988 , 3% 265,882, 9%
B, 29,214, 1% EES é‘;ﬂ““ :
D%gigiﬁ-ﬁit
B
JehE- RS, S
AB(N) 315,063, 1% jt% MR
$9289.35 A £ Eh
\ hE
§ OmE
S, 1,407,909 , R, 1312-:'794' B AM
50%
BT Wik — v TICEAET 2 Ao HusE
AOR=/FWEREE0AKMADAO/ZEEFEDKRAD
R TTE; . '
if{é %%E : imE 'E"*)LZ ﬁﬁ'@"h /J:L’.l:l I
& ?E%E E&I ERAN
es| Bk B#ETh OFH
| 73k
Bl B
ﬂ§§§§ T —————— 5.5
ﬁ-gﬁg E: R /] 1 =
& au e 2 Gea)
i =, =B
| ERE h
ZIB it
Elzon
2 1 SR A D D1 EIA
M| T5n SEMTREEE0.AKMINIZEE
B8 ! 8 [ O I R
0 1 2 3 4 5 6 7 8 9 10 [9%]

F8H LMELE I EL AL OFIE



94 EHLARE - KR (5H) 9548 2008

WL, KEFIZROELOC) ZEHT 2 TREZRT O
ToHb, TOL) Lozl T, 2 LA HFEL
WL 2 BAOZIREL, BARMISERTREZ
MR EBRFT LT ZEDTRTHDLEERD.

4. 8V

RFICTIE, SHE0FEREE TALDH 3EMP+ 5 2 &
DV E N ARSI BT 524 7% EHFH RO
—IRE LT, WERERRICOWTORE Z IR

T FENITOEB I TOMNEE L Ea— L, AL
WAHZE BT ERERT 5 L E2 O N5 EE
L TOTMARGFEROERIIOVWTER L, 2oL
T, FH - ARICE D GRS Y v~y 7 IR
WEN TV DB ETOWWIE %R, GWEIEO ADE
BYoSARE B L, THARAFEROEEY 25
NOADGHT % AT - 7288 512 L DWIFERF D —F % L
7o TR R LU, WIEIR0AKm O HEHPHN 2 3& A1
b EEAE LT, BN TEADD23%, kdE
WEERIFTL10% R TH 2 2 Edibh otz AiEHi,
L1450 TAO D 38 25T 5 b ASE O Nt
ZEETIE, TEWTE TS T o+ A FHEE S 0 2B e
MERTIDEEZOND. bbAABLKN NG — >
DFANIBELTIE, V= VIRLIGHTE O Y A4 7, Wik O
FHOLTBUBORE L S, RO S L &SRB
HhEEREFE 272 0T, BE LWIEHEIERHE 0N,
CNS OREHEAER R A B M52 2 58 7 LIS
LWFRRRE TR, AN LIRGT 21T > T BN 5.

e

AWFZEZ T - SRR TG R T Y & v

<~y TERMEA L (EGEFESDAFMI2S0). 5t L CTE#Ho
HERTA.

X B

California Geological Survey, 1997, Special Publication 117,
Guidelines for Evaluating and Mitigating Seismic Hazards in
California.

Department of Conservation, Division of Mines and Geology, 1999,
California State: Special Publication 42, Fault-Rupture Hazard
Zones in California, Supplements 1 and 2 added 1999.

TG IR ISR, 1991, [Fr ] H A O RE A B &g
TR,

NIV, 2006, (&R 28 S T HERO GRS EEIC
B 2 FAE, 2500 H A B AR SEE Al w42
117-118.

AL PR - ANCIHIEFFERT, 2006, H AR DR RIEET AT

THE, 1990, #1) 7 + V=7 HOWMREE [7LVF 2 b —
7' a R FH A i i (Algiost-Priolo Special Studies
Zones Act) | & HEXFH, HiSMERE . 290-298.

R - SRR, 2002, FHFEFEMTY vy 7R
HUREE TS

HHES - BRITEE, 2003, IEIWTRE ALE SR A7z LRI H O
MM & (IR (20w T, SIS, 23, 13-18.

HEARTG I - robk—48F, 2007, TEWTREEHE HRE L 72B) SO0 3%
CEROEAEL, HAHERE, 116, No.3/4, 524-535.

HRER - PR - HEARE, 2007, AMEAHEIZH
VT % (5 W5 T o MR IS B S A PR, ok
KHFE TR SCE, CD-ROM.

HAFELR - HAARE, 2004, (G EEY OME) X &
TRIZBET % HoRILES, 552300 H A AR SCE A R PlaE &
kAR gE,  159-160.

(RERTRRIFZE R 56~ & —, 2000, B 124F [ 254 7 Hb o
Ay yasfiat (HRERTEA).

(20084E1 H29H ZAt)
(20084E3 A3 H 52 H)

EETE, AQ, TWAAFEE EEEE ADBED

Key words : Active fault, Population, Land use control, Fault zoning act, Depopulation



