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ANALYSIS ON URBAN LAND USE CHANGES AND DELINEATION OF POTENTIAL
NATURAL HAZARD ZONES USING GEOGRAPHICAL INFORMATION SYSTEMS
FOCUSSING AROUND THE SUBWAY NETWORK IN SAPPOROJAPAN
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FNRXABTDORE

Japan's land problem is caused by intensive development within limited
habitable areas, especially with population is mostly concentrated in cities. The
geographical location and the fact that Japan lies on the tectonic plate boundary
ensures a threat from seismic hazards as well as typhoons which cause extensive
damages during floods. Keeping in view of the emerging trends in disaster mitigation
efforts and planning strategies, the primary objective of this study is to relate the
changing pattern of urban-land uses and the potential natural hazard zones through
the effective use of Geographical Information Systems. This is attempted through
the study of buffer zones of subway network in Sapporo city, Japan using
ARC/INFO GIS. Multi-theme data layers viz, subway network, land use(1977 and
1993) population(1975 and 1990), soil texture and elevation data were digitized. All the
coverages were clipped within the buffer zone of 500 meters of the subway network
Using buffer generation and overlay operations layers of landuse changes and
population changes has yielded the scneraios of trends in landuse and population
changes which yielded the conversion matrix among the 25 land use classes. The
observations reveal that almost entire marsh areas /agricultural fallow were
converted into  many urban landuses. These are well noticed near Shin - Sapporo,
the eastern terminal node of Kotoni-Shin Sapporo (TOZALI line) and also near the
northern terminal nodes of Asabu (NAMPOKU line) and Sakae-machi (TOHO line).
Decreasing trends in population in almost all parts of the central area of the city and
increasing trend which spread.over to the suburban areas of subway network,
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especially near Asabu, Sakae-machi, Shin-Sapporo were observed.

The potential natural hazardous zones were delineated based on the
susceptiblity to land subidence due to earlhquakes and also taken into consideration
of low lying areas which are liable to be inundated during flooding. The zones which
has high potentiality were grouped into potential hazard zones based on
combination of elevation (less than 6 meters and 6-10 meters elevtion) and soils
(reclaimed lands and alluvial silt with natural/river sediments). The low lying areas
with less than 6 meters are cornered around the Asabu and Sakae-machi subway
terminals which has alluvial soils with both type of texture of natural levee and river
sediments and areas just south of these areas are within 6-10 meters has soils of
alluvial deposits. and some pockets are with landfill areas. These in turn were
compared with the zones of high population concentration where the vulnerability
of population and natural hazard risk rating is high. These are observed to be
coinciding with the zones of conversions of natural ecosystems especially near
Asabu, Sakae-Machi and Shin-Sapporo areas. Thus observations enable to
recommend to carry out related detailed micro-zonation studies which includes
nature and status of bulidings, adoption of building by-laws and appropriate flood
control measures. In addition, effectiveness of GIS is demonstrated in this study as

well for the urban disaster mitigation planning and management.
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ANALYSIS ON URBAN LAND USE CHANGES AND DELINEATION OF POTENTIAL
NATURAL HAZARD ZONES USING GEOGRAPHICAL INFORMATION SYSTEMS
FOCUSSING AROUND THE SUBWAY NETWORK IN SAPPOROJAPAN
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REBEOBEIZL VBT RILRENR, ZRICEVKBEERZIBFE O ER
RENLIBELLZ, Fio, BHTHWLBAHOBEEL~NOEROALZLT, BA
ERRAOITHAAD RELBERZABLRLENDIEEIHE, ThiZLo TRE
BEXRKELRUBIBEIAIRR I, ChOLOLHERIES P IIT ADI
., HTHWLHBFELEREBROLIHBIMA AN TIHERRZAEHLTH @
RO T, L2Ll, BAX2AEXERUCEERET FUESOHT A2 FED
AR Z2ENTWELo7-2 8128k, WEFTEHHEER T2 o7,

AFETIR, BEEAFRICHFRERZISEATVWIHEBRY XA 74 (61S) AW
T ABHLEHEAW IHERZAERTHNOFH 2TV, ShIZETWTHM 2
APEMTHLIHBAAOERFITOALZL T, HRERBROLTHOREBIP L » 2
L. B, ChOooHRLEREREYAVWVITEHRRERX O RBEREEL T
oo MAMNBZHRE LT, BTHHEAORECIVABIIETRLZLKRL., 20
B RXOMH W T HABOREMOGERE 2 S, Bil, HRAERRO L# b
RESERLAWBHT R TSEBERALBX 22D EiF7-,

AFREISETHBEEINTEY, E1 BRI OHEOERTHH, HFEOEE
TR, B2ER, CISOFWFEL, ThilESS T HAHEILEBRKER
REZEBL-, E3ER, ABTORTHEAIHAR L EFIZ, TR BHLTI.
AOZE L, EBRUCLIEOREIRELCISICAHIL, #F0O2FEMIZHH L. BIC
MEM T HERBEAERTHEEBL, Fho0RERELBLENIZEE LT,
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mAE L, BIEDEBIETVTIRELREICLI > THREZRS L. BEXKER
M, B TRHERORERRTRBREZEELL, E5EIL, FREEST
»5, '

AFEDOFETHAHCISTIR, THABEEMEERTOONIIHZo TRERY TV
F—NL AT, N\OEfLETEBOBER 7))y FA—NL A 2 HW, HEREICZEK
VT Sy FEF =NV THAELE, BHTWLHBARALEBRERRO L
AMA AN T HERZKAZELRTHNOFUERICLIZE, KBEZSH> OHE
B, PRBRAEZH P OEBWEL~OERIZEN-EROFTH LR H »
CEROBTHWIHAANOER BT HERAE IR ORAAELTKEIVW EHH
bk lhhol, B, RARAITRHERERROLI S EBIRd L L) EBF
ODAFMEHABIIKE T 28N, RKEVWEELZELTWwWHR I EPHLPELR o
7o B, Chboo#RiZ, REEESZ oSN LY., BE, @)k, . EAK
CEHZEXHETH L HABIIRE SR EII), EXkERYE, BBILTLOH
BUHOKECRTEBVLOBVHE DL I EFTBHLP 2o, TROEDFER N
B0k, CISKESCHEMA2EAW I HERZAERTHOHIZLSE B D
Thhr, chObORBRIBHH LT HAMBAFTEDOARLZ L T LB REFTEIZD EEK
¥ ERDBIDTH 5,

Pl XSz, AfER, #2280 EBEAELTI 2R L. £
NIZE o THHWIHAHEOALZLTHARERRZOTHOLEEH LI L, &
BILEBOBERELHAVTIKEERTEREOBVHBREH L2 IITH I LT
WLTwWA,

HEZOAMELX I LOAEIRNINERAELBRET - DOANE G,
FLT, BAWIHEREAEBLETHNOHUEBEHIRSFMTE S, ThbH 0
BEIE, BERAECR LY SHEBRELTBY, MY LAFEZLLTEVRN %
BRELTWS LD YHETES, UEd b, FEE—FIR, #FF I EL (XK
BERE) OFRMICHLYTIHAGTLREREATHIDOLHEL 2,
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