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1腄TRENDS腀OF腀LANDSCAPE腀MODIFICATION腀ATTENDANT
腀腀腀腀腀腀腀腀腀腀腀腀ON腀URBAN腀GROWTH腀IN腀JAPAN

腀腀Most腀of腀the腀Japanese腀citieshave腀been腀characteristically腀locatedin腀the腀lowlands腀and腀lower

uplands腃腀which腀mostly腀correspond腀to腀fluvial腀or腀marine腀plains腀of腀Holocene腀age腀and腀late

Pleistocene腀age腃腀respectively腃腀although腀the腀respective腀landsurfaces腀cover腀only腀about腀15膓and

10膓of腀the腀total腀land腀area腀of腀Japan腄腀Urban腀expansion腀had腀been腀practiced腀almost腀withhl

the腀area腀of腀the腀two腀types腀of腀landsurfaces腀during腀the腀long腀t蝱es腀befbre腀the腀most腀recent

economic腀growth腀of腀Japan腄腀Saito腩1965腪esttmates腀that腀more腀than腀95膓of腀the腀total腀built腼up

area腀of腀Japan腀was腀located腀in腀the腀lowlands腀and腀uplands腀in腀l腀960腃腀which腀immediately腀precedes

the腀turning腀Pol貌t腀of腀locational腀trend腀of腀built腅up腀areas腀jn腀Japan腩Tamura腃1976腪腅Since

around腀the腀year腃1arge腅scale腀residential腀dev鋠lopments腀have腀been腀carried腀out腀in腀the腀hills腀also腃

though腀they腀had腀been腀proceeding腀since腀the腀1950腦s腀in腀the腀uplands腀and腀lowlands腀in腀major

metropolitan腀areas腩Fig腄1腪腄腀Recently腀about腀two腼thirds腀of腀maj腀or腀residentia1腅development

districts腀having腀broader腀areas腄than腀300ha腀are腀located腀in腀the腀hills腀which腀cover腀about腀10膓

of腀the腀total腀land腀area腩Fig腃2腪腄

腀腀One腀of腀the腀most腀conspicuous腀examples腀of腀urban腀expansion腀to腀the腀hiUs腀is腀given腀in腀the

Sendai腀area腃腀Northeastern腀Japan腄腀It腀is腀well腀demonstrated腀in腀the腀changes腀of腀areal腀proportion

of腀the腀hills腃腀uplands腀and腀lowlands腀in腀respective腀built腼up腀areas腀of腀three腀metropolitan腀areas

where腀the腀hills腀occupied腀about腀the腀same腀proportion腀in腀1960腀and腀subsequent腀urban腀expan腅

sion腀has腀been腀active腀alike腩Fig腄3腪腄腀In腀the腀Tokyo腀metropolitan腀area腀relatively腀broad腀upland

zone腀surrounding腀the腀central腀city腃腀particularly腀the腀Musashino腀Upland腀in腀the腀westem腀suburbs腃

had腀been腀exploited腀for腀major腀residential腀districts腀since腀the腀industrial腀revolution腀of腀Japan腀in

the腀late腀19th腀century腄腀It腀is腀in腀the腀early腀or腀mid腅1960腦s腀that腀residential腀development腀was腀set

about腀in腀the腀hills腀outside腀the腀western腀upland腀zone腩Fig腄4腇see腀Watanabe菃8赻1980腃腀also腪腄

Recently腀the腀Tama腀Hills腀lying腀to腀the腀southwest腀of腀the腀Musashino腀Upland腀are腀most腀intensely

exploitedfor腀residential腀districts腩Fig腅5腪腅

腀腀Generally腀the腀hins腃腀being腀dominated腀by腀slopes腀of腀not腀so腀high腀reliefand腀mostly腀composed

of腀semiconsolidated腀rocks腃腀suffer腀more腀intense腀artificial腀landfoml腀modification腀than腀the

uplands腀and腀lowlands腀which腀are腀extensively腀flat腃腀for腀putting腀many腀house腀sites腀side腀by腀side腃

and腀are腀more腀easily腀modified腀than腀the腀mountains腀which腀are腀steeper腀and腀higher腀and腀mostly

composed腀of腀resistant腀rocks腄腀The腀intense腀hill腼landforrn腀modification腀for腀腇esidential腀develop腼

ment腀brings腀intricate腀distribution腀of腀artificial腀cut腀zones腀and腀fill腀zones腀and腀is腀followed腀by
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Fjg腄1Areal腀proportion腀of腀intermediate腼scale腀geomorphic腀units腀and腀newly

腀腀腀腀腀developed腀house腀sites腀in腀Japan腄

腀腀腀腀腀Data腀source腆National腀Land腀Agency腃1977腄

腀腀腀腀腀L腃U腃腀H腀and腀M腀denote腀lowlands腃腀uplands腃腀hills腀and腀mountains腃腀respectively腄

various腀environmental腀changes腀including腀some腀kinds腀of腀natural腀hazards腄

腀腀Landform腀modi譵cation腀for腀urban腀development腀wi蹍be腀advanced腀and腀consequent腀en襒on腅

mental腀changes腀will腀be腀fUrther腀induced腀in腀many腀metropolitan腀areas腀though腀the腀annual

increase腀of腀residential腀areas腀in腀Japan腀has腀been腀slightly腀decreasing腀after腀1973腩National腀Land

Agency腃1977腪according腀to腀the腀trends腀of腀national腀economic腀activities腄腀The腀circumstances

require腀to腀assess腀the腀developmental腀activities腀in腀terms腀of腀environmental腀processes腀hl

landscape腀for腀giving腀suggestions腀on腀rational腀land腼use腀and腀land腼environmental腀management腄

The腀requirement腀seems腀to腀be腀stressed腀particularly腀in腀the腀h蹍ls腀in腀and腀around腀many腀metro腄

politan腀areas腀according腀to腀their腀inherent腀characteristics腀and腀mode腀of腀their腀modification

practice腄腀Analyses腀of腀natural腀and腀modified腀hil1腼1andscape腀characteristics腀are腀therefore

necessary腀but腀they腀have腀not腀been腀su腀fficient腀yet腄腀This腀paper腀deals腀with腀the腀analyses腀of腀those

characteristics腀preliminarily腀in腀the腀selected腀areas腀in腀the腀Tama腀Hills腀which腀are腀one腀of腀the
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Fig腄2Major腀residentia1腀development腀areas腆

腀腀腀腀their腀distribution腀and腀intermediate腼

腀腀腀腀scale腀geomorphic腀units腀chiefly腀utiliZed

腀腀腀腀腩partially腀modified腀from腀Tamura腃

腀腀腀腀1976腪腄

腀腀腀腀Residential腀districts腀aheady腀developed

腀腀腀腀and腀under腀planning腀greater腀than腀3km2

腀腀腀腀m腀area腀are腀shown腄

腀腀腀腀H腆Mostly腀located腀ill腀hills腃

腀腀腀腀U腆do腄腀in腀uplands腃腀L腆do腄腀in腀lowlands腄

腀腀腀腀腵Sp腆Sapporo腃腀Sn腆Sendai腃腀T腆Tokyo腃

腀腀腀腀N腆Nagoya腃0腆0saka腃腀Hr腆Hiroshima腄
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Fig腄3Areal腀change腀of腀bu蹍t腼up腀areas

腀腀腀腀腩Left腪and腀change腀of腀areal腀ratio

腀腀腀腀of腀bu蹍t腼up腀areas腀according腀to

腀腀腀腀modified腀intermediate腼scale

腀腀腀腀geomorphic腀units腩Right腪
腀腀腀腀腩Tamura腀et腀al腄腃1978a腪腄

腀腀腀腀h腆Hj蹍s腃腀u腆Uplands腃

腀腀腀腀1腆Lowlands腄

腀腀腀腀N腆Built腼up腀areas腀of腀Nagoya

腀腀腀腀腀腀metropolitan腀area腃

腀腀腀腀H腆Built腼up腀areas腀of腀Hiroshima

腀腀腀腀腀腀metropolitan腀area腃

腀腀腀腀S腆Bu蹍t韮up腀areas腀of腀Sendai

腀腀腀腀腀腀me鏹opolitan腀area腃

腀腀腀腀S腦腆Bu襎t腼up腀areas腀of腀Sendai腼shi

腀腀腀腀腀腀and腀lzumi腼shi腄

most腀intensely腀modifiedhills腀in腀Japan腄

II腄腀GENERAL腀LAND腀CHARACTERISTICS腀OF腀THE腀HILLS腀WITH
腀腀腀腀腀腀腀腀腀腀SPECIAL腀REFERENCE腀TO腀THE腀TAMA腀HILLS

1腄Landform腀and腀geology
腀腀According腀to腀the腀multiscale腀1andform腀classification腀system腀which腀has腀been腀propose腀d腀by

Tamura腩1980腪for腀the腀purpose腀of腅comprehensive腀recognition腀of腀composite腀landfoml
characteristics腀of腀active腀island腀arcs腀situated腀in腀the腀humid腀temperate腀zone腃each腀mass腀of腀hills

is腀considered腀to腀p蹾ovide腀an腀intermediate腅scale腀geomorphic腀unit腀which腀is腃腀in腀not腀all腀but腀most

cases腃腀a腀component腀of腀plains腀rather腀than腀mountains腄腀Most腀of腀the腀major腀plains腀of腀Japan腀are

regarded腀as腀active腀tectonic腀basins腀originated腀in腀Neogene腀time腄腀The腀hill腀zones腀chiefly

composed腀of腀Neogene腀and腞or腀lower腀Pleistocene腀sediments腀frequently腀form腀the腀border腀zones

of腀maj腀or腀plains腄腀Accordant腼height腀summits腀of腀about腀100腼400腀m腀above腀sea腼level腃腀which腀are

one腀of腀the腀most腀conspicuous腀intermediate腼scale腀featUres腀of腀hill4andform腃腀may腀have腀been

developed腀under腀the腀influence腀of腀erosion腀base腀in腀early腀Pleistocene腀time腀and腀of腀subsequent

rather腀rapid腀down腼wearing腀of腀hill腼summits腀due腀to腀younger腀sed蝱ents腀which腃腀composing腀the

hills腃腀have腀not腀been腀well腀consolidated腀yet腩Fig腄6腪腄

腀腀In腀the腀deta襎ed腅scale腃腀hill腅landform腀is腀regarded腀as腀an腀aggregation腀of腀the腀f6110wing腀five

units腆hilltop腀gentle腀slopes腃腀hillsides腃腀smaU腀river腀terraces腃腀hil1腼foot腀gentle腀slopes腀and腀valley

誎oors腇each腀of腀which腀is腀usually腀100腠10腼ikm2腀in腀area腄腀HiUtop腀gentle腀slopes腃腀hillsides腀and

valley腀floors腀are腀present腀in腀almost腀every腀cross腀section腄腀Hintop腀gentle腀slopes腀are腀generally

narrow腀and腀partly腀carry腀thin腀or腀thick腀fluvial腀or腀marine腀deposits腀of腃腀in腀most腀cases腃腀middle

Pleistocene腀age腃腀although腀those腀deposits腀are腀lacking腀in腀the腀remaining腀parts腄腀Hmsides腀occupy

the腀major腀part腀of腀the腀hills腀and腀include腀the腀steepest腀segments腀of腀each腀section腄腀The腀most

frequent腀slope腀angle腀of腀hi蹍sides腀is腀about腀35腀degrees腃腀though腀both腀gentler腀and腀steeper腀slopes

are腀not腀uncommon腄腀River腀terraces腀and腀valley腀floors腀in腀the腀hills腀are腀commonly腀narrow腀and

continue腀downstream腀to腀broad腀terraces腀of腀lower腀Pleistocene腀age腀and腀alluvial腀plains腀of

Holecene腀age腃腀respectively腃腀situated腀outside腀the腀hills腄腀Hill腅foot腀gentle腀slopes腀usually腀carry
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Fig腄4Expansion腀of腀built腼up腀areas腀in腀and腀around腀Tokyo腀w鎶th腀regards腀to腀their腀intermediate腼scale

腀腀腀腀geomorphic腀location腄

腀腀腀腀H腆Hills腃腀U腆Uplands腃腀L腆Lowlands腄

腀腀腀腀1腆Built腼up腀areas腀in腀l腀884腃2腆腩io腄腀in腀1916腃3腆do腄腀in腀1959腃4腆do腄腀in腀1970腃5腆do腄腀in腀1975腄

腀腀腀腀R1腆The腀land腀recla蝱ed腀before腀1960腃腀R2腆do腄腀during腀l腀960腠1970腄

various腀types腀of腀slope腀deposits腀but腀it腀is腀not腀seldom腀that腀baserocks腀are腀exposed腀on腀the腀surface

of腀them腄腀Such腀features腀of腀the腀detailed腼scale腀geomorphic腀units腀of腀which腀hill腼landform腀consists

are腀principauy腀considered腀to腀be腀the腀results腀of腀erosion腀and腞or腀depositin腀in腀various腀ages腀from

the腀middle腀Pleistoce腀to腀the腀Holocene腀under腀the腀influence腀of腀changing腀climate腀and腀sea腅1eve1腄

腀腀In腀the腀micro腼scale腃腀hil1腼landfo蝯s腃腀except腀terrace腀surfaces腀and腀valley腀floors腀in腀it腃腀is

regarded腀to腀comprise腀various腀types腀of腀slopes腀different腀in腀plan腀and腀profile腀forms腀as腀well腦腀as

surface腀material腀which腀are腀expected腀to腀reflect腀present腼day腀processes腄腀Intensive腀studies腀in

valley腅head腀areas腀in腀several腀hills腀have腀revealed腀that腀such腀areas腀consist腀of腀the腀following腀five

micro腼scale腀geomorphic腀units腩Tamura腃1974腪腆crest腀slopes腃腀side腀slopes腃腀head腀hollows腃腀head

floors腀and腀channelways腄腀Moreover腀bottomlands腀occur腀discontinuously腀along腀the腀upper

segments腀of腀channel腼ways腩Fig腄7腪腄腀Table腀l腀shows腀processes腀interpreted腀to腀be腀predominant

in腀respective腀units腄

腀腀The腀geomorphic腀characteristics腃腀including腀geologic腀background腃腀of腀the腀Tama腀HiUs腀which

provide腀the腀main腀investigation腀areas腀in腀this腀study腀are腀summarized腀here腀in腀the腀line腀of腀multi腼

scale腀landform腀class雹cation腀outlined腀above腄腀The腀Tama腀Hills腀as腀an腀intermediate腼scale

geomorphic腀unit腀are腀situated腀in腀the腀south腀end腀of腀the腀hill腀zone腀which腀forms腀the腀western

border腀of腀the腀Kanto腀Plain腀and腀cover腀about腀3腄5腀x腀102km20f腀area腩Fig腄4腪腄腀The腀hills腀are

composed腀of腀semi腼or腀unconsolidated腀shallow腀marine腀sediments腀of腀lower腀Pleistocene腀age腃
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Fig腄5Residential腀developments腀in腀the腀northwestern腀part腀of腀the腀Tama腀HMs腩Tamura腀et腀al腄腃1978腪腄

腀腀腀腀腀1腆Residential腀development腀areas腩a腃腀b腀and腀c腀are腀types腀of腀artificial腀landform腀modification

腀腀腀腀represented腀in腀Fig腄13腪腃2腆Extensive腀p鎤ay腀fields腃3腆Extent腀of腀the腀Tama腀Hills腃4腆Railway

腀腀腀腀lines腃5腆Boundary腀of腀shis腃6腆Pr腩腪jected腀residential腀development腀areas腄

which腃腀named腀the腀Kazusa腀Group腃腀abut腀the腀pre腼Neogene腀rocks腀at腀the腀western腀margin腀of腀the

hils腀and腀generally腀dip腀eastward腀with腀gentle腀fblding腩Kanto腀Quaternary腀Research腀Group腃

1970腪腄The腀Kazusa腀Group腀are腀tmncated腀by腀the腀summit4evel腀of腀the腀hms腃腀which腀lies腀about

250mand腀70腀m腀above腀sea腅level腀at腀the腀west腀and腀east腀ends腀of腀the腀hiUs腃腀respectively腩Fig腄8腪腄

腀腀The腀hilltop腀gentle腀slopes腀of腀the腀Tama腀Hi蹍s腀are腀partia蹍y腀originated腀from腀mid腼Pleistocene

fluvial腀or腀marine腀depositional腀surfaces腀with腀tephra腀cover腄腀Recent腀tephrochronological

studies腀have腀revealed腀that腀the腀Upper腀Gotent6ge腀Surface腃腀being腀located腀in腀the腀western腀part

of腀the腀hills腃腀had腀been腀forme腀d腀about腀5腠7x105腀y腄B腄P腄腀as腀alluvial腀fans腀and腀the腀Oshinuma

Surface腀in腀the腀eastem腀part腀had腀been腀formed腀about腀2腄7腀x腀105腀y腄BP腄腀as腀chiefly腀abrasion

platforms腀with腀veneer腀of腀sand腩Machida腃1975腪腄腀The腀respective腀of腀them腀provide腀the腀oldest

and腀the腀youngest腀dated腀landsurfaces腀of腀the腀hills腄腀On腀the腀other腀hand腀none腀of腀chronological

0 104 105 106 107

9腞cm3

腀8
10腀 y醂B腄P腄

Fig腄6Change腀of腀some腀physical腀properties

腀腀腀腀of腀sed蝱ents腀in腀Japan腀according腀to

腀腀腀腀their腀ages腩redrawn腀after腀Tono腃

腀腀腀腀1971腪腄

腀腀腀腀Thick腀lines腆Void腀ratio腃

腀腀腀腀Thin腀lines腆Dry腀density腃

腀腀腀腀Solid腀lines腆Clayey腀sediments腃

腀腀腀腀Broken腀lines腆Sandy腀sediments腄

裪53裪



Cross腅section

腀腀腄腀腄b腄腃膡膡腄腄腄腄腄腀腀腀腀腀腀腀腀腀苩腀腀腀腀腀腀腀腀腀腀腀腀腀

腉裪裪裪r腂

腟

譓腀腀腀腅膉

rtl
k苠

鑈

醈
蝟腃

腀腉
芰o

腁
苧

腁

Fig腄7An腀idealized腀valley腼head腀area腀composed腀of腀five腀micro腼sale腀geomorphic腀units腩Tamura腃1974腪腄

腀腀腀腀腀1腆Crest腀slope腃2腆Side腀slope腃3腆Head腀hollow腃4腆Head腀floor腃5腆Channelway腃6腆Bottmland腃

腀腀腀腀腀7腆Small腀landslide腃8腆Talus腃9腆Scarplet腃10腆Discontinuous腀gully腃1腆Springlet腃12腆Dry

腀腀腀腀腀pipe腀outlet腃13腆Discontinuous腀ri11腃14腆Marsh腃腀including腀seepage腀zone腃15腆Divide

analyses腀have腀been腀made腀to腀the腀hilltop腀gentle腀slopes腀of腀denudational腀origin腀which腀occupy

wider腀area腀than腀those腀of腀depositional腀origin腄腀There腀are腀few腀morphological腀studies腀on腀the

hillsides腀of腀the腀hills腃腀which腀are腀usually腀100腠300腀m腀long腀and腀40腠80腀m腀high腀from腀their

foots腄腀The腀valley腀floors腀in腀the腀hills腀are腀less腀than腀2腀degrees腀slanting腀downstre蝯腄腀The腀soft

valley腼floor腀deposits腀are腀generally腀sandy腀and腀several腀meters腀thick腄腀Their腀facies腀are腀con裪

辖derably蝱fluenced腀by腀size腀and腀baserock腀lithology腀of腀the腀catchment腀areas腩Tamura腃1979腪腄

腀腀Fig腄9represents腀an腀example腀of腀the腀mosaic腀of腀detailed腼scale腀geomorphic腀units腀in腀the

western腀part腀of腀the腀Tama腀Hills腄腀Micro腼scale腀geomolphic腀studies腀in腀the腀same腀hills腀are腀almost

noth蝱9腄

2腄So蹍and腀vegetation

腀腀The腀fonowing腀types腀of腀zonal腀soils腀are腀recogniZed腀in腀Japan腆Podzolic腀soils腃腀Brown腀forest

soils腃腀Yellow腼brown腀forest腀soils腃腀and腀Red腀and腀YeUow腀soils腄腀Besides腀many腀types腀of腀intrazonal

and腀azonal腀soils腀are腀also腀recognized腩Matsui腃1968腃1978腇Sasaki腀et腀al腄腃1978腪腄
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Table腀1腄腀Spatially腀differentiated腀occurence腀of腀water腀movement腀and腀surface腀processes腀in腀different

腀腀腀腀腀腀micro腼scale腀geomorphic腀units腀in腀vaUey腅heads腩Tamura腃1974腪腄

Micro腼scale
geomorphic
腀腀units

Crest腀slope

Side腀slope

Head腀hollow

Head腀floor

Channel腀way

腀腀腀Prevailing

Water腀mOVement

Vertical貳nfiltration
Throughflow

Throughflow

Overland腀flow

Throughflow

Overland腀flow

Throughflow

Overland腀flow

Streamfiow

Streamflow

Predominant腀geo腼
morphic腀processes

Soil腀creep

腀Soil腀creep膖腯

腀Lateral腀elUViatiOn
腀Sheet腀wash腩膖腪腯

腀Landslide臵

腀Soil腀creep腩膖腪

腀Lateral腀eIUViatiOn

腀Landslide臵

腀Sheet腀wash腩膖腪

腀Soil腀creep腯

腀Lateral腀eluviation

腀Landslide臵

Sheet腀wash膖

Stream腀erosion

Stream腀erosion

Morphogenetic腀tendencies

Evolution腀of腀convex腀segments

腰M腅inte腼ce腅腅f腅facet腅

Outbreak腀of腀new腀valley腼heads

腰Subdu腅貌9腅f腅腅ncav腅腅egm腅nt腅

Formation腀and腀maintenance腀of
micro腼facets

Evolution腀of腀concave腀segments

腰Subdu腅ing腅f腅腅ncav腅腅egm腅nt腅

Formation腀and腀maintenance腀of
micro腼facets

腰

腀Formation腀of腀concave腀segments
腀腀and腀flats

腀Headward腀extension腀of
腀腀channelways

Down腼and腀undercutti蝱g

膖Principal腀process腀in腀each腀unit

臵Associated腀with腀slump腃腀fall腀or腀flow

腀腀Most腀of蹾e腀hills腀in腀No诈eastern腀Japan腀except腀the腀northernmost腀part腀are腀located腀in腀the

cool腀temperate腀zone腀and腀covered腀by腀the腀Brown腀forest腀soils腄腀Although腀considerable腀areas

in腀the腀same腀region腀are腀covered腀by腀tephra腃腀the腀Volcanic腀Kuroboku腀soils腩Ando腀soils腪are腀not

so腀extensively腀developed腀as腀on腀the腀a腩lj腀acent腀upland腀surfaces腄腀In腀the腀hills腀of腀Southwestern

Japan腀which腀are腀located腀in腀the腀warm腀temperate腀zone腃腀the腀Red腀and腀Yellow腀soils腀and腀the

Yellow腼brown腀fbrest腀so襎s腀are腀dominantly腀distributed腄腀In腀typical腀cross腀sections腀the腀former

are腀situated腀on腀the腀hilltop腀gentle腀slopes腀which腀are腀considered腀to腀be腀originated腀from腀the

landsurfaces腀of腀mid腅Pleistocene腀or腀older腀age腀and腀the腀latter腀on腀the腀hi蹍sides腀and腀terraces腀and

partia蹍y腀underlain腀by腀truncated腀profiles腀of腀the腀former腄腀The腀former腀are腃except腦those腀in腀the

RyOkyti腀lslands腃腀regarded腀as腀relict腀soils腀forme腀d腀in腀the腀warmer腀ages腀of腀the腀middle腀and腀late

Pleistocene腩Matsui腃1967腪and腀the腀latter腀are腀considered腀to腀be腀younger腀soils腀developed腀under

the腀present腀biocl蝱atic腀condition腀of腀Southwestern腀Japan腩Nagatsuka腃1975腪腄腀Moreover

the腀relict腀Red腀soils腀with腀deep腀weathering腀profiles腀are腀sporadically腀distributed腀in腀some腀hi蹍

zones腀of腀Northeastern腀Japan腀also腄

腀腀According腀to腀the腀spatial腀composition腀of腀hin腅1an腩iforms腀as腀described腀in腀the腀preced貌g

section腃腀catenary腀association腀of腀soils腀is腀often腀found腀in腀the腀hills腄腀The腀traditional腀subdivision

of腀the腀Brown腀forest腀soils腀into腀ones腀named腀in腀terms腀of腀moisture腀condition腀as腀follows
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Fig腄8The腀intermediate腅scale腀geomorphic腀prof蹍e腀through腀the腀Tama腀H蹍1s腩Tamura腃1976腪腄

腀腀腀腀腀1腆Ple腼Neogene腀rocks腃2腆Pliocene腀and腀lower腀Pleistocene腀sedimentary腀rocks腃3腆01de菑

腀腀腀腀腀mid腂Pleistocene腀fluvial腀deposits腃4腆Younger腀mid腼Pleistocene腀shallow腀marine腀deposits

腀腀腀腀腀6腆Holocene腀fluviomarine腀deposits腀associated腀with腀the腀uppermost腀Pleistocene腀fluival

腀腀腀腀腀deposits腄
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F誚腄9The腀deta蹍ed腼scale腀geomorphic
腀腀腀腀腀map腀and腀profile腀of腀a腀part腀of

腀腀腀腀腀the腀Tama腀H蹍1a腩Tamura腃1977腪腄

腀腀腀腀腀腩a腪Plan腩Above腪

腀腀腀腀腀1腆H蹍1腼top腀gentle腀slope腩higher腪腃

腀腀腀腀腀2腆do腄腩lower腪

腀腀腀腀腀3腆do腄腀of腀depositional腀or鎄in腃

腀腀腀腀腀腀腩Hi蹍top腀gentle腀slopes腀other

腀腀腀腀腀腀腀than腀3腀are腀of腀erosiona1
腀腀腀腀腀腀腀荨
腀腀腀腀腀腀orlgin腄腪腃

腀腀腀腀4腆River腀terrace腀of腀small腀valleys

腀腀腀腀腀腀腩higher腪腃

腀腀腀腀5腆do腄腩lower腪腃

腀腀腀腀6腆HiUside腃

腀腀腀腀7腆Hill腅foot腀gentle腀slope腃

腀腀腀腀8腆Valley腀floor腃

腀腀腀腀9腆Prof蹍e腀line腀of腀Fi9腄9腩b腪腄

腀腀腀腀腩b腪Profile腩Below腪

腀腀腀腀1腆Valley腼floor腀deposits腃

腀腀腀腀2腆Tephra腀cover腃

腀腀腀腀3腆Hill腼foot腀gentle腀slope腀deposits腃

4腆River腀terrace腀deposits腃

5腆River腀terrace腀deposits腃

5腆Hi蹍top腀gentle腀slope腀deposits腃

6腆Bedrock腩Lower腀Plaseistocene腀i
腀腀and腀Pliocene腪腄

腩Qmasa腃1951腇Forest腀Soils腀Division腃1976腪is腀regarded腀as腀an腀apPlication腀of腀the腀catenary

distribution腀trend腀to腀soil腀classification腀and腀mapping腄

BA腆

BB腆

Bc腆

BD鏱

BD腩d腪

BE腆

BF腆

Dry腀Brown腀Forest腀Soil腩loose腀granular腀structure腀type腪腄

do腄腩granular腀and腀nutty腀structure腀type腪腄

Weakly腀Dried腀Brown腀Forest腀Soil腄

Moderately腀Moist腀Brown腀Forest腀Soil腄

腆do腄腩drier腀subtype腪腄

Slightly腀Wette腀d腀Brown腀Forest腀Soil腄

Wet腀Brown腀Forest腀Soil腄
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腀腀The腀h蹍1top腀gentle腀slopes腀of腀depositional腀origil腀in腀the腀Tama腀Hills腀are腀covered腀by腀airborne

tephras腀of腀more腀than腀20腀m腀thick腀at腀the腀max蝱um腀and腀the腀soils腀developed腀on腀them腀are

traditionany腀classified腀into腀the腀Volcanic腀Kuroboku腩Ando腪soils腩菆腄g腄腀National腀Land腀Agency腃

1976腪腄But腀the腀distribution腀of腀the腀typical腀Volcanic腀Kuroboku腀soils腀with腀we蹍裪developed

humic腀horizon腀seem腀to腀be腀restricted腀to腀small腀river腀terraces腀as腀well腀as腀very腀limited腀parts腀of

hilltop腀gentle腀slopes腃腀hil1腼fbot腀gente腀slopes腀and腀high腼1evel腀valley腀floors腄腀Some腀Brown腀forest

soi1腄like腀profiles腀are腀developed腀on腀most腀of腀hilltop腀gentle腀slopes腀and腀hi蹍sides腄腀S蝱ilar腀soils腀in

the腀Kasumi腀Hms腃腀several腀kilometers腀northwest腀of腀the腀Tama腀Hills腃腀are腀cl腀assi腀fie腀d腀into腀the

Brown腀forest腀soils腀in腀the腀same腀soil腀map腩National腀Land腀Agency腃1976腪腄腀Considering腀the

bioclimatic腀condition腀of腀the腀area腀as腀well腀as腀the腀above腀facts腃腀these腀soils腀seem腀to腀be腀transitional

f腩腪rms腀from腀the腀Kuroboku腀soils腀to腀the腀Brown腀fbrest腀soils腀or腃腀more腀likely腃腀to腀the腀Yellow腅

brown腀forest腀soils腄腀It腀is腀a腀matter腀of腀course腀that腀these腀soils腀are腀di腀ffe腀rentiated腀in腀their

morphology腀according腀to腀their腀detailed腼or腀micro腼scale腀geomorphic腀location腄腀Valley腀floors腸

in腀the腀hills腀are腀of腀course腀occupied腀by腀the腀Alluvial腀soils腀and腀Gley腀soils腃腀both腀of腀which腀are

often腀transformed腀into腀the腀Paddy腀soils腄

腀腀Natural腀forest腀vegetation腀as腀a腀climatic腀climax腀in腀cool腼temperate腀Northeastern腀Japan腀and

warm腅temperate腀Southwestern腀Japan腀is腀of腀course腀deciduous腀broad腅1eaved腀forests腀and

evergreen腀broad腼1eaved腀forests腃腀respectively腄腀The腀former腀are腀de腀fined腀phytosociologically腀as

Fagaeta腀crenatae腀and腀the腀latter腀as腀Camellietea腀japonicae腩Miyawaki腃1977腪腄

腀腀N3tUral腀fbrest腀vegetation腀is腃腀however腃腀scarecely腀distributed腀particularly腀in腀the腀h蹍1s腀of

Japan腄腀The腀hills腀had腀been腀extensively腀covered腀by腀coppice腀unti1腥腥the腀fuel腀revolution腨which

took腀place腀after腀the腀World腀War腀II腄腀Fig腄10腀demonstrates腀that腀natural腀or腀seminatural腀vegeta腼

tion腀has腀been腀almost腀destroyed腀in腀the腀hills腀so腀far腀as腀in腀the腀uplands腀and腀lowlands腀and腀that

areal腀ratio腀of腀secondary腀forests腀in腀the腀hills腀is腀extremely腀high腀even腀as腀compared腀with腀that腀in

0 50
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Fig腄10腀Distfibution腀of腀actual腀vegetation腀on腀each腀intermediate腼scale腀geomorphic

腀腀腀腀腀unit腀in腀Japan腄腩Data腀source腆Environmental腀Agency腃1976腪腄

腀腀腀腀腀1腆Natural腀forest腃2腆Seminatural腀forest腃3腆Secondary腀forest腃

腀腀腀腀腀4腆Afforestation腃5腆Natural腀grassland腃6腆Secondary腀grassland腃
腀腀腀腀腀7腆Cultivated腀area腃8腆Built腼up腀area腄
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腀腀腀腀腀Fig腂11The腀potential腀natural腀vegetation腀of腀the腀northwestern腀part腀of腀the腀Tama腀H蹍s腀and

腀腀腀腀腀腀腀腀腀腀腀their腀surroundings腩Okutomi腀and腀Tsuji腀1978腃腀slightly腀modified腪腄

腀腀腀腀腀腀腀腀腀腀腀1腆Quercetum腀my菑sinaefoliae腃腀subass腄腀of腀4腀bies腀firma腃

腀腀腀腀腀腀腀腀腀腀腀2腆Quercetum腀myrsinaefoliae腃腀typical腀subass腄

腀腀腀腀腀腀腀腀腀腀腀3腆Quercetum腀myrsinaefQliae腃腀sul腪ass腄腀of腀Zelkova腀serrata

腀腀腀腀腀腀腀腀腀腀腀4腆Alnus腞aponica腼euercus腀acti臨ima腀community腀and腞A腀lnus腞dponica腀community

腀腀腀腀腀腀腀腀腀腀腀5腆Pinus腀densiflora腀community

腀腀腀腀腀腀腀腀腀腀腀a腆Boundaries腀between腀h蹍ls腃腀and腀uplands腀and腀lowlands

腀腀腀腀腀腀腀腀腀腀腀l腪腆Boundaries腀1腪etween腀uplands腀and腀lowlands

腀腀腀腀腀腀腀腀腀腀腀c腆Boundaries腀of腀water腀surface

腀腀腀腀腀腀腀腀腀腀腀d腆Boundaries腀between腀Prefectures
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苄r腀SettlementS

Fig腄12腀Typical腀land腼use腀pattern腀in腀the腀Tama腀Hills腀before腀the腀initiation腀of

腀腀腀腀腀large腂sca鎟e腀residential腀development腄

腀腀腀腀腀P腆Hilltop腀gentle腀slopes腃腀S腆H蹍1sides腃腀T腆Small腀revier腀terraces腃

腀腀腀腀腀F腆Hill腼foot腀gentle腀slopes腃腀V腆Valley腀floors腄

the腀mountains腄腀It腀is腀the腀results腀of腀traditional腀land腼use腀system腀of腀Japan腃腀in腀which腀the腀hills

were腀genera蹍y腀used腀as腀areas腀to腀supply腀fuel腀and腀green腀manure腀and腀a腀source腀of腀water腄

Such腀use腀of腀the腀hills腀is腀closely腀related腀to腀their腀geomorphic腀features腀including腀location

mentioned貌II腅1腄腀First腃腀the腀hills腀are腃腀as腀a腀result腀of腀intermediate腅Scale腀morphotectonic

development腃腀genera蹍y腀situated腀a腩lj腀acent腀to腀the腀lowlands腀and腀uplands腀where腀fields腀and腀rural

b

腀8a

莍

b

腞

NXXXN腀3

Fig腄13腀Types腀of腀landform腀m腀odification

腀腀腀腀腀applied腀to腀residential腀development

腀腀腀腀腀in腀the腀hill腩Schematized腪腩Tamura
腀腀腀腀腀et腀al腄腃1978a腪腄

腀腀腀腀腀a腼c腆Types腀of腀landform腀mo4ifica腼

腀腀腀腀腀腀腀腀腀tiOn腩See腀teXt腪腃

腀腀腀腀腀腀1腆Ground腀surface腀before腀modifi腼

腀腀腀腀腀腀腀cation腃

腀腀腀腀腀2腆do腄腀of腀after腀modification腃

腀腀腀腀腀3腆cut腃4腆Fil1腄

c

裪59裪



腱J

腀腀腀腀腀腀腀腀腀腀腀腙
L腀腼裪裪腀H腀腦裪裪腑腑r腀裪裪裪荭

Fig腄14腩a腪

settlements腀are腀dominantly腀located腄腀Secondly腃腀the腀hi蹍s腀consist腀of腀relatively腀small腀and

complicatedly腀distributed腀detailed腼scale腀geomorphic腀units腀which腃腀being腀combined腀with

rather腀low腀edaphic腀potential腃腀provide腀not腀so腀suitable腀conditions腀fbr腀such腀extensive腀and

profitable腀afforestation腀of腀Cr腀ypto腖zeria腀iaponica腃腀Cha腖laecJ腞paris腀obtusa腃腀etc腄腀as腀established

in腀parts腀of腀the腀mountains腄

腀腀As腀regards腀as腀a腀natural腀vegetation腀zone腀the腀Kanto腀Plain腀except腀the腀lowlands腀is腀included

in腀Ardisio腅Castanopsion腀which腀is腀a腀subunit腀of腀Camellietea腀japonicae腀and腀the腀alliance腀is

further腀subdivided腀into腀some腀significant腀associations腀as腀follows腄腀Ardisio腼Castanopsion

sieboldii腀and腀Polysticho腅Machiletum腀thumbergii腀are腀distributed腀in腀coastal腀area腀and

Quercetum腀myrsinaefbliae腀is腀distributed腀in腀inland腀area腀especiany腀in腀the腀hills腀and腀uplands

mostly腀covered腀by腀volcanic腀ash腄腀The腀potential腀natural腀vegetation腀map腀of腀the腀northwestern
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0腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀100m

Fig腄14腀Landform腀modification腀and

腀腀腀腀腀腀鍚銐陼鋦鞭鑆關hi腇腀lllm腅腀腀腀腀荋
腀腀腀腀腀腀Northeastem腀Japan腩Tamura
腀腀腀腀腀腀et腀aL腃1978腪腄

腀腀腀腀腀腀腀腀腀m腅dificati腅n腀腀腀腀腀腀腀c腀腀腀腀腀腀腀腀腉裪7
腀腀腀腀腀腀腩b腪Aft腅腅m腅difi腅ati腅n腀腀腀腀腀9腂m腀腀腀腀腀腀腀腀腃荭8

腀腀腀腀腀腀1腅P腅nd腅2腅A腅tificial腀f蹍1腅腅n腅腅腀腀腀軣腀腀腀腀腀腀腀腀腀軃10
腀腀腀腀腀腀3腆Erosion腀area腀in腀the腀landslide腃
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀m腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀A腦
腀腀腀腀腀腀induced腀by腀the腀l腀978腀Miyagi腼ken腀腀腀腀1oo

腀腀腀腀腀腀Oki腀Earthquake腃4腆Deposition
腀腀腀腀腀腀a腶腆ea腀in腀the腀landslide腃5腆Profile
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀50
腀腀腀腀腀腀1ines腃6腆Groundsurface腀before

腀腀腀腀腀腀modification腃7腆do腄腀after腀modification腃8腆do腄腀after腀the腀landslide腃9腆Artificial腀cut腃10腆Artificial腀fiU腄
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part腀of腀the腀Tama腀Hills腀and腀their腀surroundings腩Fig腄11腃0kutomi腀and腀Tsuji腃1975腀and腀l腀978腪

shows腀that腀Quercetum腀myrsinaefoliae腀is腀divided腀into腀the腀following腀three腀subassociations

according腀to腀soil腀moisture腀condition腆Subassociation腀oL4苭荓es腀finua腃腀that腀is腀of腀dry腀type腇

Typical腀subassociation腃腀mesic腀type腇and腀Subassociation腀of腀Zelko腀va腀serrata腃腀moist腀type腄

It腀is腀remarkable腀that腀the腀spatia1腀pattern腀forrned腀by腀the腀above腀subassociations腀and腀Alnus

iaponica腀community腀which腀is腀distributed腀in腀moist腀valley腀floors腀is腀quite腀complicated腀in腀the

hills腀whereas腀it腀is腀very腀simple腀in腀the腀uplands腄腀In腀the腀Tama腀Hills腀euercus腀sqrrata腀community腃

mainly腀Quercetum腀acutissimo腅serratae腀in腀this腀area腃腀is腀dominant腀secondary腀fbrest腩Okutomi

et莿観腃1976腪腄腀Moreover腀other腀types腀of腀substitute腀vegetation腃腀such腀as腀Miscanthus腀sinensis

community腃腀weed腀communities腀of腀dry腀fields腀and腀of腀paddy腀fields腃etc腄腃腀are腀found腀in貌e腀area腄

腀腀Areas腀covered腀by腀such腀actual腀vegetation腀are腃however腃腀decreasing腀now腀due腀to腀the腀develop腼

ment腀of腀residential腀districts腀in腀the腀hils腄腀At腀the腀same腀t蝱e腀the腀hillslopes腀covered腀by

secondary腀fbrests腀have腀become腀to腀be腀remarked腀as腀the腀reservation腀areas腀which腀are腀expected

to腀play腀an腀important腀part腀of腀open腅space腀system腀in腀the腀urban腀areas腄

3腄Landform腀modification腀by腀man

腀腀Effective腀influence腀of腀human腀activity腀to腀hill腅landscape腀had腀been腀no腀more腀than腀the

formation腀of腀secondary腀fbrests腀in腀general腀as腀mentioned腀above腃腀tlough腀smal1腀fields腀had

been腀patched腀on腀gentler腀slopes腀of腀various腀hi蹍s腀and腀exceptionally腀severe腀landscape

modification腀had腀proceeded腀in腀certain腀restricted腀hills腀where腀particular腀operations腀such腀as

ceramic腀production腃mining腀for腀lignites腃etc腄腀had腀been腀performed腩Tamura腃1976腪腄

腀腀As腀regards腀to腀the腀Tama腀Hills腃腀the腀typical腀landscape腀before腀the腀initiation腀of腀large腼scale

residential腀development腀is腀illustrated腀in腀Fig腄12腀which腀is腀drawn腀from腀the腀land腅use腀maps

surveyed腀by腀the腀Geographical腀Survey腀Institute腀in腀the腀mid腅1950腦s腃腀The腀older腀landscape

can腀be腀restored腀from腀the腀topographic腀maps腀of腀the腀ages腀around腀1920腀and腀in腀the腀early腀1880腦s

and腀from腀regional腀geographical腀description腀completed腀in腀1830腩Ashida腃1957腪腄腀It腀is腀con腅

cluded腀from腀the腀comparison腀of腀them腀that腀there腀had腀not腀been腀considerable腀landscape腀changes
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Fig腄15腀Modified腀detailed腼scale

腀腀腀腀腀geomorphic腀map腀showing
腀腀腀腀腀residential腀development腀at

腀腀腀腀腀apart腀of腀Matsugaya腃腀the

腀腀腀腀腀Tama腀Hills腄

腀腀腀腀腀腩Detailed腼scale腀geomorphic

腀腀腀腀腀units腀before腀residential

腀腀腀腀腀development腪
腀腀腀腀腀1腆HilltoP腀gentle腀slope腃

腀腀腀腀腀2腆Hillside腃

腀腀腀腀腀3腆Valley腀floor腃

腀腀腀腀腀腩Artificial腀landform腀modi腅

腀腀腀腀腀fication腀for腀residential

腀腀腀腀腀development腪
腀腀腀腀腀4腆Cut腃

腀腀腀腀腀5腆No腼modification腃

腀腀腀腀腀6腆Fill腀less腀than腀10m腀thick腃

腀腀腀腀腀7腆F誎lmore腀than腀10m腀thick腃

腀腀腀腀腀腩Others腪

腀腀腀腀腀8腆Area腀represented腀in腀Fig腄16腄
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Fig腄16腀Modified腀subdetailed腅scale

腀腀腀腀腀腀geomorphic腀map腀of腀a腀part

腀腀腀腀腀腀of腀Matsugaya

腀腀腀腀腀腀The腀mapped腀area腀is腀repre腼

腀腀腀腀腀腀sented腀in腀Fig腄15腄

腀腀腀腀腀腀a腆Contor腀line腀representing

腀腀腀腀腀腀腀腀landform腀before腀residen腼

腀腀腀腀腀腀腀腀tial腀development腃

腀腀腀腀腀腀b腆do腄腀after腀residential

腀腀腀腀腀腀腀腀development腃

腀腀腀腀腀腀c腆Artificial腀fill腀zone腀for

腀腀腀腀腀腀腀腀residential腀development腃

腀腀腀腀腀腀d腆Location腀of腀profile腀line

腀腀腀腀腀腀腀腀and腀bore腀holes腀in腀Fig腄17腄
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Fig腄17腀Modified腀subdetailed腼scale腀geomorphic腀profile腀of腀a腀part腀of腀Matsugaya腄

腀腀腀腀腀腀Profile腀line腀is腀represented腀in腀Fig腄16腄

腀腀腀腀腀腀a腆Groundsurface腀before腀residential腀development腃

腀腀腀腀腀腀b腆do腄腀after腀residential腀development腃

腀腀腀腀腀腀c腆Artificial腀fill腩N腼value腀1腼8腪腃

腀腀腀腀腀腀d腆Clay腀partially腀associated腀with腀peat腩Holocene腀fluvial腀deposits腃腀N腼value腀2腼6腪腃

腀腀腀腀腀腀e腆Sand腀partially腀associated腀with腀clay腩Holocene腀fluival腀deposits腃腀N腼value腀8腼15腪腃

腀腀腀腀腀腀f腆Airborne腀tephra腩Upper腀Pleistocene腀fall腀deposits腃腀N腼value腀3腼7腪腃

腀腀腀腀腀腀g腆do腄腩Mid腼Pleistocene腃腀N腼Yalue腀3腼10腪腃

腀腀腀腀腀腀h腆Weathered腀gravel腩Mid腼Pleistocene腀fluvial腀deposits腃腀N腼value腀30腼50腪腃

腀腀腀腀腀腀i腆Sand腩Lower腀Pleistocene腀marine腀deposits腃腀N腼value腁30腼膄50腪腃

腀腀腀腀腀腀j腆Semiconsolidated腀mudstone腩Lower腀Pleistocene腃腀N腼value腀20腼膄50腪腃

腀腀腀腀腀腀k腆Location腀of腀bore腀holes腩Augering腀points腀are腀omitted腪腄

il腀the腀area腀since腀the腀early腀lgth腀century腀up腀to腀around腀1960腀except腀slight腀expansion腀of腀dry

fields腀on腀gentler腀hillslopes腩Tamura腃1977腪腄腀Although腀a腀kind腀of腀landform腀modification

must腀have腀been腀attendant腀on腀the腀expansion腀it腀is腀of腀quite腀di腀ffe腀rent腀type腀from腀intense

modification腀in腀recent腀residential腀development腄

腀腀The腀trend腀as腀above腀was腄腀drastica蹍y腀changed腀and腀intense腀landform腀modifications腀for腀both
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urban腀and腀nlral腀land腀developments腀were腀commenced腀in腀various腀hills腀of腀Japan腀around腀1960腂

In腀regard腀to腀the腀urban腀areas腀the腀most腀widespread腀hil1腅1andform腀modification腀was腀brought

腅about腀by腀increased腀residential腀development腩Figs腄1and腀2腪which腀was腀directly腀induced腀by

the腀acceleratedly腀growing腀housing腀demand腀and腀consequent腀sudden腀rise腀of腀land腀prices腀in腀the

lowlands腀and腀uplands腀in腀and腀around腀the腀pre腅existing腀urban腀areas腃腀and腀was腀supported腀by腀rapid

progress腀and腀wide腀application腀of腀machinery腀fbr腀earthworks腄腀Such腀situation腀may腀be腀arranged

by腀national腀economic腀groWth腀associated腀with腀industrialiZation腄腀Furthermore腀the腀fo蹍ow貌g

respects腀cannot腀be腀ignored腆most腀of腀major腀Urban腀areas腀of腀Japan腀had腀been腀located腀in腀the

lowlands腀and腀uplands腀which腀are腃as腀the腀result腀of腀morphotectonic腀development腀since腀Neogene

t蝱e腃surrounded腀in腀most腀areas腀by腀the腀hiils腀of腀not腀so腀high腀relief腀and腀composed腀of腀semi腅腀or

unconsolidated腀sediments腀readily腀removable腀by腀heavy腀machinery腀without腀the腀aid腀of

dynamite腃腀and腃腀because腀of腀the腀traditional腀land腅use腀trend腀mentioned腀in腀II腅2腃腀land腀prices腀in

the腀hills腀had腀been腀relatively腀low腩Tamura腃1977腪腄

腀腀One腀principal腀concern腀of腀residential腀development腀in腀the腀hills腀is腀how腀to腀transform腀the

sloping腀land腀into腀larger腀number腀of腀level腀house腀sites腃腀considering腀the腀balance腀between腀the

amount腀of腀cut腀and腀f鍣腄腀As腀a腀consequence腀are腀produced腀artificial腀cut腀zones腀and腀fill腀zones

distributed腀complicatedly腄腀Fig腄13腀shows腀a腀schematic腀illustration腀of腀several腀types腀of

landform腀modification腀used腀in腀recent腀residential腀development腀in腀the腀hms腄腀Magnitude腀of

earthworks腀is腀usuaUy腀the腀biggest腀in腀c腅type腀modifications腀in腀which腀average腀volume腀of

artificially腀removed腀material腀per腀l腀m20f腀provided腀house腀sites腀and腀related腀open腀space

exceeds腀3腀m3腀and腀often腀reaches腀5腀m30r腀more腀whereas腀the腀volume腀is腀less腀than腀2腀m3腀in

mO
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Fig腄18腀Examples腀of腀artificial腀fill腀ground腀in腀Tama腀New腀Town腄

腀腀腀腀腀1腆Clayey腀volcanic腀ash腃2腆Peat腃3腆Clay腃4腆Silt腃5腆Sand腃6腆Gravel腃7腆Semiconsolidated
腀腀腀腀腀mudstone腃腀A腆Artificial腀fill腃腀H腆Holocene腀valley腀floor腀deposits腃腀L腆Lower腀Pleistocene

腀腀腀腀腀sed蝱ents腃腀N腆N腼value腩by腀standard腀penetration腀test腪腃腀Vs腆Velocity腀of腀S腼wave腩by腀seismic

腀腀腀腀腀prospection腪腅Vp腆do腅of腀P腼wave腅
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a腅type腀modification腄腀In腀c腅type腀modification腃腀both腀the腀highest腀cut腀and腀the腀thickest腀fill腀often

exceed腀20腀m腀and腀the腀latter腀value腀reaches腀50min腀a腀residential腀area腀in腀the腀west腀of腀Sendai

腩Tamura腀et腀al腄腃1978腪腄

腀腀The腀intense腀landform腀modification腀has腀inevitably腀produced腀various腀environmental

problems腃腀such腀as腀destruction腀of腀vegetation腃腀soil腀deteriolation腃腀in腅fi蹍ing腀of腀drainage腀ditches

due腀to腀soil腀erosion腃腀ground腀subsidence腀in腀fill腀zones腃腀landslides腀of腀various腀scales腃腀inundation

in腀the腀downstream腀va蹍ey腀floors腃腀etc腄腀The腀most腀extreme腀phenomena腀among腀them腀may腀be

large腅sized腀landslides腀induced腀by腀earthquakes腃腀as腀exemplified腀in腀a腀residential腀area腀in

Shiroishi腃腀south腀of腀Sendai腃腀in腀June腃1978腃腀in腀which腀the腀area腀of腀1腄6ha腀including腀22腀house

sites腀constructed腀in腀the腀fill腀zone腀were腀collapsed腀and腀the腀a腩lj腀aceht腀area腀of腀1腄1腀ha腀including

20house腀sites腀were腀buried腩Fig腄14腪腄腀In腀the腀same腀earthquake腀various腀kinds腀of腀damage

occurred腀in腀several腀residential腀areas腀developed腀貌腀the腀hi蹍s腀in腀the腀Sendai腀area腀and腀the

occurrence腀was腀closely腀related腀with腀the腀distribution腀of腀the腀boundary腀of腀cut腀zones腀and腀fill

zones腀as腀we蹍as腀the腀distribution腀of腀thick腀fill腀zones腀themselves腩Tamura腀et腀a1腄腃1978腇Tamura腃

1979腪腄

腀腀In腀the腀Tama腀Hills腃腀the腀very腀precursory腀residential腀development腀was腀already腀experi腅

enced腀in腀the腀mid腅1930腦s腀in腀part腀but腀the腀residential腀development腀with腀earthworks腀of腀vast

dimensions腀had腀never腀been腀practiced腀befbre腀around腀1960腄腀The腀developments腀were腀rather

restricted腀in腀the腀areas腄腀along腀a腀few腀railway腀1ines腀and腀landform腀modification腀of腀a腅type腀as

shown腀in腀Fig腄13腀prevailed腀in腀the腀early腅and腀mid腼1960腦s腄腀The腀developments腀later腀spreaded

to腀most腀areas腀of腀the腀hMs腩Fig腄5腪and腀became腀of腀larger腼size腩Tamura腃1976腪腄

腀腀Figs腄15腃16腀and腀17腀show腀examples腀of腀c腼type腀modification腀for腀the腀recent腀development腀in

apart腀of腀Tama腀New腀Town腃腀the腀northern腀part腀of腀the腀Tama腀Hills腄腀Natural腀hillslopes腀are

almost腀completely腀transformed腀through腀cut腀and腀fill腀operation腀to腀extensive腀fiat腀and腞or

terraced腀house腀sites腄腀The腀maxima腀of腀both腀cut腀height腀and腀fill腀depth腀reach腀20腀m腀in腀Tama

New腀Town腄腀The腀fill腀materia1腀is腀usually腀supplied腀from腀the腀a腩lj腀acent腀cut腀zones腀an腀d腃腀in腀the腀cases

of腀the腀Tama腀Hills腃腀is腀composed腀of腀sand腃腀fragments腀of腀semiconsolidated腀mudstone腃weathered

gravel腀with腀clayey腀matrix腃腀and腀clayey腀volcanic腀ash腄腀They腀form腀artificial腀soft腀ground腄

Moreover腀it腀is腀often腀underlain腀by腀soft腀valley腅floor腀deposits腩Figs腄9腃17腀and腀18腪腄腀However腃

such腀intensely腀modified腀areas腀in腀the腀hills腀have腀not腀yet腀suffered腄so腀serious腀natural腀or

quasinatural腀hazards腀as腀realiZed腀in腀the腀Sendai腀area腄

III腄腀INTENSIVE腀LAND腀SURVEY腀OF腀A腀CONSERVED腀TRIBUTARY
腀腀腀腀腀腀腀腀腀腀腀腀腀腀BASIN腀IN腀A腀PART腀OF腀THE腀TAMA腀HILLS

腀腀It腀is腀expected腀from腀the腀above腀preliminary腀consideration腀that腀detailed腼and腀micro腅scale

landscape腀characteristics腀of腀the腀hi蹍s腀which腀have腀not腀been腀modified腀yet腀are腀preserved腀in

hillsides腀covered腀by腀secondary腀fbrests腄腀This腀chapter腀describes腀the腀results腀of腀intensive腀survey

on腀the腀characteristics腀of腀micro腅1andforms腃腀soils腃腀plant腀communitie腀s腀and腀their腀relations腀in

asmall腀tributary腀basin腀which腀is腀conserved腀as腀open腀space腀at腀Naganuma腃腀the腀northwestern

part腀of腀the腀Tama腀Hills腄腀腀腀腀腀腀腀腀腀腀腀I

腀腀The腀area腀surveyed腩Fig腄19腪is腀a腀basin腀of腀a腀second腼order腀perennial腀stream腀in腀Strahler

system腃腀which腀is腀a腀tributary腀of腀the腀Asakawa腄腀The腀area腀is腀about腀9腄O腀ha腀and腀its腀plan腀form腀is
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Fig腄19腀Contor腀map腀of腀a腀tributary腀basin腀at腀Naganu貌a腄

prolonged腀north腅northwestward腄腀About腀60膓腀of腀the腀area腀consists腀of腀two腀first腅order

basins腄腀Relief腀in腀the腀area腀reaches腀95腀m腀and腀height腀of腀hillsides腀from腀their腀foot腀is腀about

20腠40m腄腀Average腀slope腀is腀around腀30腀degrees腀and腀slope腀of腀the腀steepest腀segments腀except

bluffs腀reaches腀50腀degrees腄腀The腀whole腀area腀is腀composed腀mostly腀of腀slightly腀consolidated

sand腀of腀the腀lower腀parts腀of腀the腀Renk膞ji腀Alternation腀which腀belongs腀to腀the腀lower腦 邂膂銂钁@of腀the

lower腀Pleistocene腀Kazusa腀Group腄腀The腀sand腀is腀intercalated腀by腀both腀gravelly腀beds腀and腀clayey

ones腀as腀well腀as腀glassy腀tuff腀beds腀and腀overlain腀unconf腩腪rmably腀by腀the腀mid腅Pleistocene

Gotent6ge腀Gravel腀which腀is腀distributed腀on腀the腀crests腀of腀the腀main腀ridge腀extending腀east腀to腀west

along腀the腀southern腀border腀of腀the腀area腀and腀is腀covered腀by腀airborne腀tephra腩Fig腄20腪腄腀The

landsurfaces腀of腀the腀area腀have腀never腀suffered腀extensive腀artificial腀disturbance腀and腀mostly腀have

solums腀like腀as腀the腀Brown腀forest腀soils腀on腀which腀stand腀secondary腀forests腀dominated腀by

腱2uercus腀3erra腀ta腄

1腄Micro腼1andforms腀and腀soils

腀腀In腀the腀detailed腼scale腀most腀of腀the腀area腀is腀classified腀into腀hillsides腄腀Hilltop腀gentle腀slopes腀are

recognized腀only腀on腀the腀main腀ridge腀on腀the腀southern腀border腀of腀the腀area腀and腀in腀some

restricted腀parts腀of腀the腀ridges腀which腀form腀the腀eastern腀and腀western腀borders腀of腀the腀area腄腀The

M腅裪

酸腮1 骣2骠3骢4骣5

m75

100

Fig腄20腀Geological腀section腀of腀the腀Naganuma腀area腩Somewhat腀schematically腀illustrated腪

腀腀腀腀腀1腆Airborne腀tephra腃2腆Gravel腃3腆Sand腃4腆Silt腃腀clay腀and腀semiconsolidated

腀腀腀腀腀mudstone腃5腆Grassy腀tuff腄
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Fig腄21腀Micro腼scale腀geomorphic腀map腀of腀Naganuma腀area腄
腀腀腀腀腀腀1and腀2腆Crest腀slopes腩1腆Extremely腀flat腀area腪腃3腆Upper腀side腀slopes腃4腆Head腀hollows腀and

腀腀腀腀腀head腀floors腃5腆Valley腼side腀terracettes腃6腆Lower腀side腀slopes腃7腆Bottomlands腃8腆Artifi腼

腀腀腀腀腀cially腀flattened腩cut腪area腃9腆Distinct腀break腀of腀slopes腃10腆Recently腀disturbed腀slopes腃

腀腀腀腀腀腀11腆ChannelWays腃12腆do腄腩with腀perennial腀streams腪腄

hilltop腀gentle腀slopes腀on腀the腀main腀ridge腀are腀considered腀to腀have腀been腀originated腀from腀the

depositional腀surface腀of腀the腀mid腼Pleistocene腀Gotent6ge腀Gravel腀covered腀by腀tephras腩Fig腄20腪腄

On腀other腀ridges腀hillsides腀of腀the腀both腀sides腀adjoin腀at腀divides腄

腀腀In腀the腀micro腅scale腃however腃腀crest腀slopes腀can腀be腀found腀on腀most腀ridges腀even腀where腀hilltop

gentle腀slopes腀are腀not腀distributed腩Fig腄21腪腄腀Usually腀crest腀slopes腀consist腀of腀slightly腀convex

segments腀and腀are腀partially腀broad腀and腀flat腀on腀the腀main腀ridges腀on腀the腀southern腀border腀of腀the

area腩Fig腄22腪腄腀The腀especially腀flat腀parts腀of腀the腀crest腀slopes腀sustain腀the腀development腀of腀deeper

and腀moderately腀moist腀soil腀proflles腀whose腀parent腀materials腀are腀undoubtedly腀the腀younger

tephra腀of腀late腀Pleistocene腀age腩Profile腀l腀in腀Fig腄22腀and腀Table腀2腪腄腀The腀profile腀resembles腀to

BD腀of腀the腀forest腀soil腀classification腀system腩Forest腀Soils腀Division腃1976腪though腀there腀is腀a

problem腀on腀the腀classification腀of腀the腀soils腀of腀the腀area腀as腀mentioned腀in腀II腼2腄腀In腀other腀parts腃

however腃腀slope腀angle腀of腀the腀crest腀slopes腀reaches腀about腀30腀degrees腀and腀shallow腀and腀weekly

dry腩Bc腄like腪soil腀prof蹍es腀are腀developed腀from腀not腀only腀tephra腀cover腀but腀also腀lower

Pleistocene腀sed蝱entary腀rocks腩ProfUe腀7腀in腀Table腀2腪腄腀In腀extremely腀case腃腀crest腀slopes腀are

B
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Fig腄22腀S腅誎m腅p腅f腀th腅headm腅腅t腀p腅腅t腅f腀N腅g腅numa腀a腵ra腅

腀腀腀腀腀BC腃腀BD腃腀BD腩d腪腆Soil腀profiles腀resembling腵espectlve

腀腀腀腀腀subtypes腀of腀the腀Brown腀forest腀soils腃腀BE腆BE腀soil腅

腀腀腀腀腀G腆Gley腀soi1腃腀X腆Rock腀outcrop腃腀Im腆Immate
腀腀腀腀腀so蹍on腀slightly腀truncated腀volcanic腀ash腀so蹍prof蹍e腅

腀腀腀腀腀Figu腅es腀sh腅w腀th腅1腅cati腅n腅f腀p腅腅f蹍es腀d腅腅c腅ib腅d腀i腅

腀腀腀腀腀Table腀2腄腀Mapped腀area腀is腀represented腀in腀Fig腄19腄
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a蝱ost腀missing腀even腀at腀the腀divides腀and腀very腀Shallow腀profiles腀of腀dry腩BB腄1il腩e腪soil腀are腀deve1腅

oped腃菆腄g腄腃the腀very腀narrow腀ridges腀at腀the腀northwestern腀border腀of腀the腀area腄

腀腀Side腀slopes腀can腀be腀divided腀to腀upper腀and腀lower腃腀and腀the腀boundary腀between腀the腀both

provides腀disthlct腀convex腀break腀of腀slope腀or腀convex腀microseg铚ent腩Fig腄21腪腃腀viz腄腀upPer腀side

slopes腀are腀always腀gentler腀than腀lower腀ones腄腀Upper腀side腀slopes腀consist腀of腀straight腀or腀slightly

convex腀segments腀which腀are腀mostly腀less腀than腀30腀degrees腀sloping腀and腀change腀upward腀to腀crest

slopes腀often腀without腀bre腀aks腩Fig腄23腪腄腀Moreover腀upper腀side腀slopes腀form腀microdiVides腀on

spurs腀between腀head腀hollows腀and腃腀on腀extremely腀narrow腀ridge腁s腃腀even腀main腀divides腄腀Solums腀on

upper腀side腀slopes腀are腀not腀so腀shallow腀and腀their腀humic腀horiZons腀are腀sometimes腀deeper腀than

their腀equivalents腀on腀crest腀slopes腩Profile腀2腀in腀Fig腄22腀and腀Table腀2腪腄腀The腀profile腀resembles

BD腩d腪and腀their腀parent腀materials腀are腀considered腀to腀be腀the腀admixture腀of腀underlying腀middle

and腞or腀lower腀Pleistocene腀sed蝱ents腀and腀tephra腀cover腀which腀is腀at腀least腀partly腀redistributed

from腀crest腀slopes腄

腀腀Many腀head腀hollows腀are腀embayed腀by腀upper腀side腀slopes腄腀The腀head腀hollows腀are腀well

developed腀at腀the腀headmost腀parts腀of腀two腀first腼order腀streams腀and腀around腀their腀junction腩Fig腄

21腪腄Fig腄23腀which腀is腀surveyed腀by腀the腀authors腀using腀the腀new腀slope腀survey腀equipment腀TRS腼20

is腀the腀morphological腀map腀of腀the腀headmost腀parts腀of腀the腀eastern腀branch腄腀Head腀floors腀usually

situated腀on腀the腀lower腀sides腀of腀head腀hollows腩Tamura腃1974腪are腀hardly腀discernable腀from腀the

latter腀in腀the腀area腩Figs腂21腀and腀23腪腄腀Such腀circumstances腀resemble腀to腀those腀of腀the腀eastern腀part

of腀the腀Kasumi腀Hills腃腀about腀5腀km腀north腀of腀the腀area腩Tamura腃1978腪in腀contrast腀with腀those腀of

蝤

Bre腩腺K腀of腀s腭opes

Fig腄23腀Contor腀map腀showing腀micr腩莌landforms腀at腀the腀headmost腀part腀of腀Naganuma腀area腄

腀腀腀腀腀Contor腀interval腀is腀lm腄腀Mapped腀area腀is腀represented腀in腀Fig腄21腄
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Table腀2腄 Description腀of腀typical腀soil腀profiles腀in腀Naganuma腀area腄

Location腀of腀each腀profile腀is腀represented腀in腀Fig腅22腅

Profile腀l腀BD腼like腀profile腀under腀F2腀community腀dominated腀by腀etler腩腅us腀serrata腃腀Pintts

腀腀腀腀腀腀腀腀densiflo腦腀ra腀and腀Pleioblasttts腀chino腀on腀especially腀flat腀area腀of腀crest腀slope腅

腀腀01腀腀5腼腀3cm腀Undecomposed腀leaf腀litter腃腀esp腄腀of腶Pinus腀densif70ra腄

腀腀02腀腀3腼腀O腀腀Fermentation腀and腀amorphous腀humified腄

腀腀Al腀腀O腼腀3腀腀Brownish腀black腩10YR3腞2腪humic腀light腀clay腇crumby腀structure腇very
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀loose腇slightly腀moist腇abundant腀fine腀roots腇gradual腀smooth腀boundary腄

腀腀BC腀腀3腼12腀腀Dark腀brown腩7腄5YR3腞4腪light腀clay腇weak腀subangular腀blocky腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀100se腇slightly腀moist腇abundant腀fine腀and腀coarse腀roots腇腭Holocene

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀pyroclastic腀fal1腈腮腇clear腀smooth腀boundary腄

腀腀IIA腀l2腼17腀腀Brownish腀black腩10YR2腞3腪humic腀clay腇weak腀subangular腀blocky腀struc腼
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀ture腇slightly腀loose腇slightly腀moist腇abundant腀fine腀roots腇diffuse腀into腄

腀腀IIB腀腀l7腼57腀腀Brown腀腩7腄5YR4腞4腪heavy腀clay腇weak腀subangular腀blocky腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀slightly腀compact腇slightly腀moist腇common腀fine腀roots腇腭the腀uppermost

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀member腀of腀the腀Tachikawa腀Loam腃the腀latest腀Pleistocene腀pyroclastic腀fal11腇

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀clear腀smooth腀boundary腄

腀腀IIIBC腀57腼膄105腀Brown腩7腄5YR4腞6腪heavy腀clay腇massive腇compact腇slightly腀moist腇few
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀weathered腀scoria腇avery腀coarse腀horizontal腀tubuler腀pore腇腭the腀Tachikawa

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀Loaml

Profile腀2腀B誎腪腩d腪腼like腀profile腀under腀F3腀community腀dominated腀by腀euer腫荽us腀sc腅rrata腃腀A腩ier

腀腀腀腀腀腀腀腀腖1011菆腃C菆腖龗臧c菆腃ltroversa腃腀et腥腅腄腀on腀upper腀side腀slope腀sloping腀northward腀30degrees

腀腀腀腀腀腀腀腀as腀a腀spur腀adjacent腀to腀head腀hollow腄

腀腀Ol腀腀5腼腀3cm腀Almost腀undecomposed腀leaf腀litter腄

腀腀02腀腀3腼腀O腀腀Mostly腀fermentation腄
腀腀A1腀腀0腼10腀腀Brownish腀black腩10YR3腞2腪humic腀clay腀Ioam腇crumby腀structure腇slightly
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀loose腇slightly腀moist腇abundant腀fine腀roots腇diffuse腀into腄

腀腀A3腀10腼20腀腀Dark腀brown腩10YR3腞4腪clay腀loam腇weak腀subangular腀blocky腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀compact腇slightly腀moist腇abundant腀fine腀roots腇diffuse腀into腄

腀腀Bl腀腀20腼41腀腀Brown腀腩7腄5YR4腞3腪腀light腀clay腇weak腀subangular腀b腰ocky腀structure腇

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀compact腇few腀weathered腀gravel腩Max腄腀diameter腀lcm腪and腀pumice腇

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀common腀fine腀roots腇diffuse腀into腄

腀腀B2腀41腼腼60腀腀Brown腩10YR4腞4腪heavy腀clay腇subangular腀blocky腀structure腇compact腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀slightly腀moist腇common腀weathered腀gravel腩Max腄腀diameter腀6cm腪腇few腀fine

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀roots腇gradual腀wavy腀boundary腄

腀腀C腀腀60腼膄95腀Brown腩10YR4腞6腪heavy腀clay腇massive腇very腀compact腇slightly腀moist腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腄many腀gravel腀and腀stones腩Max腄腀diameter腀30cm腪腇腭the腀Gotentoge腀Gravel腮腄

Profile腀3腀B1腪腼like腀profile腀under腀F3腀community腀on腀head腀hollow腀sloping腀northwestward腀30

腀腀腀腀腀腀腀腀degrees腄

腀腀Ol腀腀5腼腀Ocm腀腀腀腀腀腀腀腀腦腀腼
腀腀Al腀腀O腼腀2腀腀Brownish腀black腩7腄5YR3腞2腪humic腀silty腀loam腇weak腀subangular腀blocky
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀structure腇loose腇slightly腀moist腇abundant腀fine腀roots腇gradual腀smooth

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀boundary腄腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腸腄

腀腀A3Bl腀2腼35腀腀Dark腀brown腩7腄5YR3腞3腪humic腀clay腀loam腇crumby腀or腀weak腀subangular
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀blocky腀structure腇slightly腀loose腇abundant腀fine腀roots腇diffuse腀i莏to腅

腀腀B2腀35腼68腀腀Brown腩75YR4腞4腪light腀clay腇massive腀or腀weak腀subangular腀blocky
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀structure腇slightly腀compact腇common腀fine腀roots腇gradual腀wavy腀boundary腄

腀腀C腀腀68腼膄90腀Yellowish腼brownish腀mixed腼colored腀silty腀clay腹the腀Gotentoge腀Gravell腀腄

Profile腀4

10A

BC

Bl腪腼like腀profile腀under腀F3腀community腀dominated腀by腀Pleioblasttts腥覾菅o腀on腀valley腼

side腀terracette腀sloping腀westward腀7腀degrees腄

1腅腀Ocm腀Almost腀undecomposed腀leaf腀litter腄

0腼腼腀1腀腀Dark腀brown腩7腄5YR3腞3腪humic腀loam腇weak腀crumby腀structure腇very
腀腀腀腀腀腀腀腀loose腇abundant腀fine腀roots腇gradual腀smooth腀boundary腄

1腼25腀腀Bright腀brown腩7腄5YR5腞7腪clay腀loam腇massive腇shghtly腀compact腇abun腼
腀腀腀腀腀腀腀腀dant腀fine腀roots腇few腀gravel腩Max腄腀diameter腀5cm腪腇腭recent腀slope

腀腀腀腀腀腀腀腀depositsl腀腇abrupt腀smooth腀boundary腄

裪69腄裪



腀腀IIA腀25腼37腀腀Dark腀brown腩7腄5YR3腞4腪clay腀loam腇massive腇slightly腀compact腇c6mmon
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀fine腀roots腇many腀gravel腀and腀stones腩Max腄腀diameter腀IOcm腪腇gradual

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀smooth腀boundary腂

腀腀IIBC腀37腼75腀腀Light腀brown腩7腄5YR5腞7腪clay腀loam腇massive腇slightly腀compact腇few腀fine
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀roots腇few腀gravel腇clear腀smooth腀boundary腄

腀腀R腀腀75腼膄90腀Dull腼brownish腩7腄5YR5腞4腪mixed腼clored腀heavy腀clay腇massive腇compact腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腭amamber腀of腀the腀Renk腩腪ji腀Alternation腺腄

Profile腀5腀Gley腀soil腀under腀F4腀community腀dominated腀by腀Pleioblastus腀chino腀on腀bottomland

腀腀腀腀腀腀腀腀with腀insignificant腀channelway腂

腀腀02腀腀2腼腀Ocm腀Amorphous腀humified腂

腀腀Al腀腀O腼腀6腀腀Dark腀brown腩10YR3腞4腪humic腀clay腀loam腇structureless腇100se腇very
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀moist腇abundant腀fine腀roots腇gradual腀smooth腀boundary腃

腀腀A39腀6腼12腀腀01ive腀brown腩2腄5YR4腞4腪sandy腀loam腇few腀fine腀and腀medium腀indistinct
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀orange腀mottles腇weak腀subangular腀blocky腀structure腇loose腇wet腇common

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀fine腀roots腇few腀gravel腩Max腄腀diameter腀O腄8cm腪腇gradual腀wavy腀boundary腄

腀腀Gl腀12腼35腀腀Dark腀greenish腀gray腩75YR3腞1腪silt腀loam腇few腀olive腀brown腩2腄5YR4腞6腪

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀fine腀and腀coarse腀mottle腇massive腇slightly腀loose腇wet腇few腀fine腄roots腇

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀common腀plant腀remains腇water腀table腀at腀32cm腇clear腀smooth腀boundary腄

腀腀G2腀35腼43腀腀Light腀olive腀gray腩7腄5YR7腞1腪silt腀loam腇massive腇compact腇wet腇very腀few
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀fine腀roots腇abrupt腀smooth腀boundary腃

腀腀R腀腀43腼膄55腀腀Light腀bluish腀gray腩5BG7腞1腪clay腀loam腇very腀compact腇腭the腀Renkoji
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀Alternati腅n腺腄

Profile腀6腀BE腀soil腀under腀F4腀community腀dominated腀by腀P腦eioblastus腀chino腀and腩腠uer腩腦us

腀腀腀腀腀腀腀腀莿腥w苇臧臧陼莿on腀bottomland腀incised腀by腀active腀channelway腀of腀about腀1腄5m腀deep腀and腄

腀腀腀腀腀腀腀腀腀about腀2m腀across腄

腀腀01腀腀3腼腀Ocm腀Undecomposed腀leaf腀litter腄

腀腀Al腀腀O腼腀2腀腀Brownish腀black腩10YR2腞3腪humic腀clay腀loam腇weak腀crumby腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀100se腇slightly腀wet腇common腀fine腀roots腇gradual腀smooth腀boundary腄

腀腀Bl腀腀2腼12腀腀Dull腀yellowish腀brown腩10YR5腞4腪light腀clay腀with腀tongue腀of腀dark腀brown
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腩10YR3腞4腪humic腩腈腪light腀clay腇subangular腀blocky腀structure腇compact腇

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀few腀gravel腩Max腄腀diameter腀3cm腪of腀siltstone腇few腀fine腀roots腇diffuse腀into腄

腀腀B2腀腀12腼29腀腀Dull腀yellowish腀brown腩10YR6腞4腪light腀day腇subangular腀blocky腀struc腼

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀ture腇compact腇common腀weathered腀grave1腇clear腀smooth腀boundary腄

腀腀C腀腀腀29腼47腀腀Light腀yellow腩2腄5Y7腞3腪silt腇weak腀subangular腀blocky腀structure腇very
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀compact腇very腀moist腇abrupt腀boundary腄

腀腀R腀腀47腼膄55腀腀Grayish腀white腀siltstone腭the腀Renkoji腀Alternation腺腄

Profile腀7腀Bc腼like腀profile腀under腀F3腀community腀dominated腀by菏uercus腀serrata腃腩腮arp荓nus

腀腀腀腀腀腀腀腀laxiflora腀and腀Ple荓oblastus腀chino腀on腀crest腀slope腀sloping腀northeastward腀20腀degrees

腀腀腀腀腀腀腀腀near腀narrow腀ridge腄

腀腀02腀腀5腼2腄5cm腀Almost腀undecomposed腀leaf腀litter腄

腀腀01腀腀2腄5腼O

腀腀A腀腀腀O腼腀腄4腀Dark腀brown腩10YR3腞3腪humic腀clay腀loam腇weak腀crumby腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀loose腇slightly腀dry腇abundant腀fine腀roots腇gradual腀smooth腀boundary腄

腀腀A3B14腼10腀Dark腀brown腩10YR3腉4腪humic腀clay腀loam腇subangular腀blocky腀structure腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀slightly腀compact腇slightly腀dry腇abundant腀fine腀roots腇diffuse腀into腄

腀腀B2C腀lO腼42腀Brown腩10YR4腞4腪clay腀loam腇subangular腀blocky腀structure腇compact腇
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀moist腇abundant腀fine腀roots腇腭tephra腀undiscemed腺腇abrupt腀smooth

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀boundary腄

腀腀R腀腀42腼腄膄55腀Dull腀yellowish腀brown腩10YR7腞2腪light腀clay腇weak腀angular腀blocky
腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀structure腇very腀compact腇moist腇few腀fine腀roots腇腹a腀tuff腀member腀of腀the

腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀Renk腩腦ji腀Alternatiol1腺腄

Profile腀8

0B

Bc腀soil腀under腀F3腀community腀dominated腀by腀guercus腀serrata腃腀Robinia腦腀pseudoaca腼

cia腃腀etc腃腀on腀valley腼side腀terracette腀sloping腀eastward腀l腀2腀degrees腄

2腼腀Ocm
O腼腀4腀腀Dull腀yellowish腀brown腀腩10YR4腞3腪loam腇weak腀subangular腀blocky
腀腀腀腀腀腀腀腀structure腇100se腇slightly腀moist腇abundant腀fine腀and腀coarse腀roots腇diffuse

腀腀腀腀腀腀腀腀into腄
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B2

B3

4腼25

25腼50

C腩g腪腀50腼膄75

Brown腩10YR4腞4腪silt腀loam腇subangular腀blocky腀structure腇slightly腀loose腇

slightly腀moist腇common腀fine腀roots腇diffuse腀into腄

Dull腀yellowish腀brown腀腩10YR4腞3腪loam腇weak腀subangular腀blocky
structure腇slightly腀compact腇shghtly腀moist腇common腀fille腀roots腇very腀few

gravel腀and腀stones腩Max腄腀diameter腀7cm腪腇diffuse腀into腄

Dull腀yellowish腀brown腩10YR5腞4腪10am腇very腀few腀fine腀indistinct腀orange

mottles腇massive腇compact腇slightly腀moist腇very腀few腀fine腀roots腄

the腀Sayama腀Hills腃腀about腀15腀km腀north腀of腀the腀area腩Tamura腃1974腪腄腀Both腀head腀hoHows腀and

head腀floors腀of腀the腀area腀consist腀of腀slightly腀concave腀segments腀15腠30腀degrees腀sloping腄

Insignificant腀rills腀are腀recognizable腀on腀groundsurfaces腀of腀some腀head腀honows腀and腀head腀floors

and腀the腀latter腀are腀incised腀at腀their腀lower腀ends腀by腀gully腀heads腩Fig腄23腪腄腀The腀both腀have腀deeper

BD腅like腀soil腀profiles腀which腀seems腀to腀have腀developed腀from腀the腀middle腀and腞or腀lower

Pleistocene腀sed蝱ents腀and腀redistributed腀tephra腀profiles腩Profile腀3腀in腀Fig腄22腀and腀Table腀2腪腄

No腀airborne腀tephra腀layers腀are腀recognizable腀on腀head腀hollows腀and腀head腀floors腄

腀腀The腀lower腀ends腀of腀upper腀side腀slopes腀and腀head腀floors腀are腀margined腀by腀distinct腀breaks

腩Fig腄23腪腄腀Most腀of腀recently腀active腀landforms腃腀such腀as腀channelways腀with腀perennial腀streams腃

sporadica蹍y腀inundated腀bottomlands腃1andslide腀scars腀in腀lower腀side腀slopes腀and腀gully腀heads

extending腀into腀some腀head腀floors腃腀are腀located腀below腀the腀breaks腄腀In腀other腀words腀the腀breaks

represents腀the腀front腀of腀the腀zone腀of腀recently腀active腀fluvial腀processes腀in腀a腀broad腀sense腄Hatano

腩1974腪ca蹍ed腀similar腀breaks腀erosional腀fronts腄腀It腀should腀be腀remarked腀in腀this腀context腀that腀the

distance腀between腀the腀breaks腀on腀opposite腀valley腀sides腀are腀in腀rather腀narrow腀range腀between

40m腀and腀65腀m腀in腀the腀arpa腀whereas腀the腀distance腀between腀divides腀change腀in腀rather腀wide

range腀between腀65腀m腀and腀130腀m腀and腀bottomland腀widths腀vary腀from腀O腀to腀20腀m腩Fig腄21腪腄

It腀means腀that腀the腀zone腀of腀recently腀active腀fluvial腀processes腀has腀rqughly腀constant腀width

throughout腀the腀basin腀concerned腄

腀腀The腀lower腀side腀slopes腀fbrm腀the腀main腀erosional腀area腀within腀the腀zone腀of腀recently腀active

fluvial腀processes腄腀They腀contain腀several腀scars腀of腀very腀recent腀surface腀slides腃腀a腀few腀of腀which

are腀located腀in腀plan腅concave腀slopes腀and腀others腀are腀in腀straight腀ones腄腀Only腀very腀few腀small

talus腩e腀gentle腀slopes腀are腀distributed腀at腀the腀foot腀of腀the腀scars腄腀Most腀of腀lower腀side腀slopes

have腀straight腀pro腀file腀forms腀30腠50腀degrees腀sloping腃腀though腀almost腀vertical腀bluffs腀are腀also

comprise腀d腄腀Straight腀plan腀form腀is腀predominant腀but腀small腀gullies腀and腀associate腀d腀plan腅concave

slopes腃腀as腀well腀as腀micro腅spars腃腀are腀distributed腀especially腀south腀side腀of腀the腀eastern腀branch

腩Figs腄18腀and腀23腪腄腀Solums腀are腀very腀shallow腀and腀immature腀in腀general腀and腀partly腀lacking腀on

lower腀side腀slopes腄腀Narrow腀steps腀are腀attached腀on腀lower腀side腀slopes腀in腀the腀lower腀half腀of腀the

basin腄腀It腀is腀seemingly腀small腀river腀terraces腀but腀distinct腀former腀valley腀floor腀deposits腀have腀not

been腀observed腀and腀the腀weakly腀dryed腀sandy腀soil腀profiles腀composed腀of腀poorly腀differentiated

horizons腀are腀distributed腀on腀them腩Profile腀8腀in腀Table腀2腪腄

腀腀The腀bottomlands腀are腀narrowly腀developed腀along腀the腀channelways腀of腀the腀two腀first腄order

streams腀and腀the腀lower腀half腀of腀the腀second腅order腀stream腄腀They腀are腀too腀narrow腀to腀represent腀on

Fig腅21蝱mediately腀below腀the腀junction腀of腀the腀two腀first腼order腀streams腃腀where腀the腀height

and腀slope腀angle腀of腀the腀lower腀slopes腀are腀at腀their腀maxima腀in腀the腀basin腄Only腀very腀thin腀deposits

are腀layed腀on腀the腀bottomlands腄腀The腀uppermost腀segment腀of腀bottomland腀of腀the腀eastern腀branch

lacked腀distinct腀channelway腀downcut腀from腀the腀bottomland腩Figs腄21腀and腀23腪腄腀Surface腀and

shallow腀subsurface腀water腀from腀surrounding腀head腀floors腀is腀mostly腀infiltrates腀into腀very腀thhl

deposits腀and腞or腀weathered腀mantle腀and腀contribute腀to腀formation腀of腀Gley腀soi1腀profiles腀on腀less
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permeable腀semiconsolidated腀mudstone腀as腀shown腀in腀Profile腀5腩Fig腄22腀and腀Table腀2腪腄腀In腀the

same腀valley腀distinct腀channelway腀with腀perenial腀water腀occurs腀abruptly腀at腀the腀point腀about腀50腀m

downstream腀of腀the腀headmost腀of腀the腀bottomland腩Fig腄21腪腄腀Where腀a腀gully腀about腀1腄5腀m腀deep

is腀formed腀and腀Gley腀soil腀profiles腀are腀no腀more腀developed腩Profile腀6腀in腀Fig腄22腀and腀Table腀2腪腄

Furthermore腀the腀point腃腀as腀well腀as腀the腀gully腅head腀point腀at腀the腀lower腀end腀of腀head腀fioors腃

should腀be腀remarked腀in腀terms腀of腀fluvial腀landform腀development腄腀The腀longitudinal腀distance

from腀the腀divide腀to腀the腀respective腀points腀are腀about腀110mand腀50m腄

2腄Secondaly腀forest腀communities

腀腀CarefUl腀consideration腀of腀the腀combination腀of腀differential腀species腀iltroduced腀by

Braun腅Blanquet腦s腩1964腪table腀method腀leads腀to腀distinction腀of腀four腀plant腀communities腆F1腃

F2腃腀F3腀and腀F4腃腀in腀the腀secondary腀forest腀of腀the腀basin腀in腀which腀euercus腀serrata腀is腀dominant

species腄腀The腀differentiated腀species腀are腀in腀this腀case腀considered腀to腀be腀an腀indicator腀of

difference腀in腀rather腀natural腀site腀than腀human腀intervention腀which腀seems腀to腀have腀been腀affecting

almost腀equally腀throughout腀the腀bas蝱腄腀As腀shown腀in腀the腀differential腀table腩Table腀3腪腃腩2uercus

serrata腀fbrest腀is腀divided腀phytosociologically腀into腀three腀plant腀communities腃腀and腀another

type腀of腀plant腀community腀haVing覾inus腀iaponiea腀as腀a腀dominant腀species腀is腀also腀recognized腄

Spatial腀distribution腀of腀each腀secondary腀forest腀community腀is腀represented腀in腀the腀actual

vegetation腀map腩Fig腄24腪腄腀Layer腀diagrams腀of腀each腀forest腀community腀are腀shown腀in腀Fig腄25腄

腀腀F1腃Clethra腀bar苭inen腞is腼9uer莿us腀se腖覾community腃腀is腀distributed腀only腀in腀restricted

areas腀of腀extremely腀narrow腀crest腀slopes腄腀It腀is腀diffe腀rentiate腀d腀by腀the腀species腀such腀as腀Clethra

bar苭inervis腃腀L荁onia腀ovalif腩腪lia腃腀etc腄腀Their腀distribution腀is腀usually腀restricted腀to腀very腀dry腀and

nutritionany腀poor腀habitat腄腀The腀layer腀diagram腀demonstrates腀that腀the腀community腀is腀not腀so

i1iiiiiiiiii面i腀1
裪裪裪裪裪腷誚 Q 蝯蝯3 钮陼4 裪腀5 腭荒6

Fig腄24腀Actual腀vegetation腀map腀of腀secondary腀forest腀communities腀at腀the腀conserved腀tributary腀basin

腀腀腀腀腀of腀Naganuma腀Open腀Space腀in腀the腀Tama腀Hills腄

腀腀腀腀腀腀1腄Clethra腀barbineryis腼9uerCUS腀serrata腀community

腀腀腀腀腀2腄VaCCi腦nium腀oldhamii腼腩2uercus腀serrata腀community

腀腀腀腀腀3腄Oplismenus腀undulafifolius腼euercus腀腅serra腀ta腀community

腀腀腀腀腀4腄Stachyurus腀praecox腼腩腮arp腀inus腀iap腀on腀ica腀community

腀腀腀腀腀5腄Weed腀community
腀腀腀腀腀6腄Bare腀land腄
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腀腀腀腀腀腀腀腀腀腀S蝱还a腵ity腀coefficient腩膓腪

Fig腄26腀Dendrogram腀derived腀from腀cluster腀analysis腀applied腀to腀the腀vegetation

腀腀腀腀腀腀data腀in腀Table腀3腄
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high腀and腀has腀higher腀coverage腀of腀lower腀three腀layeL腀It腀indicates腀rather貌stability腀of腀the

community貌comparison腀with腀other腀euercus腀serrqta腀forests腄

腀腀F2腃腀Vaccin腀ium腀oldhamii腼9uereus腀serrata腀community腃腀is腀distributed腀mainly腀on腀crest

slopes腀and腀very腀1蝱ited腀parts腀of腀upper腀side腀slopes腄腀Although腀such腀species腀as莌腦aceiniu腖z

oldhami荓腃腀Pinus腀densptora腀and腀Per莊荭莿荭莊busta腃腀which腀grow腀mainly腀on腀dry腀and腀nutritionally

poor腀or腀intermediate腀habitat腃腀are腀common腀differential腀species腀of腀both腀F腀l腀and腀F2腃腀F2腀is

differentiated腀by腀the腀non腂apPearance腀of腀the腀differential腀species腀of腀F腀l腀and腀by腀the腀apPearanc菀

of腀species腀indicating腀intermediate腀soil腀moisture腄腀The腀layer腀diagram腀suggests腀that腀this

community腀is腀more腀stable腀than腀F腀1腄

腀腀F3腃0plismenus腀u腖dulatifolius腼9uercus臧菆腖腦ata腀community腃腀is腀distributed腀on腀head

honows腀and腀head腀floors腃腀lower腀side腀slopes腃腀and腀a腩lj腀acent腀bottomland腀margins腄腀This

community腀is腀differentiated腀ma貌1y腀by腀such腀species腀as覾閫讨o覾腃腀Astilbe腀thunbergii腃

菆腦c腄腃which腀indicate腀moist腀and腀nutritionally腀rich腀habitat腄腀At腀the腀same腀time腀it腀includes腀the

characteristic腀species腀of腀guercus腀serrata腀forests腃菆腄9腄腃腀Rhodode腖dron腀kae腖z菏荝荚7荓腃腀L荓ndera

um苭e腖dta腃腀Hosta腀montana腃腀etc腄腀It腀is腀evident腀from腀the腀layer腀diagram腀that腃in腀this腀community腃

upper腀tree腀layer腀is腀high腀and腀it腃腀as腀weU腀as腀herb腀layer腃腀occupies腀extensive腀area腃腀whereas腀height

and腀coverage腀of腀lower腀tree腀layer腀are腀low腀due腀to腀closed腀crown腀of腀the腀forest腄腀It腀shows腀the

highest腀stability腀and腀productivity腀of腀the腀community腀among腀the腀four腀communities腄

腀腀F4腃腀Stachyurus腀praecox腼Car菏inus腀iaponica腀community腃腀is腀distributed腀along腀channel腼

ways腄腀It腀is腀differentiated腀by腀wet腼type腀species腀such腀as腀1芩臝rangea腀involucrata腃腀L苈ustrum

obtusif腩腪lium腃腀Stachyurus腀praecox腃腀etc腄腀The腀layer腀diagram腀illustrates腀that腀the腀height腀and

coverage腀of腀upper腀tree腀layer腀are腀high腄腀It腀seems腀to腀be腀the腀result腀of腀strong腀influence腀of

stream腀water腄腀These腀facts腀inqicate腀that腀this腀community腀is腀the腀most腀unstable腀one腀among腀the

four腀communities腄

腀腀Ordination腀of腀the腀four腀secondary腀forest腀communities腀is腀made腀by腀the腀application腀of

Jaccard腦s腀index腀of腀similarity腀on腀the腀basis腀of腀the腀amount腀of腀each腀species腩Mueller腼Dombois

and腀Ellenberg腃1974腪腃腀The腀result腀represented腀in腀Table腀4腀and腀Fig腄26腀demonstrates腀that

F2腀and腀F3腀are腀the腀most腀familier腃腀on腀the腀other腀hand腀F4腀is腀appart腀from腀the腀others腄腀Potential

natural腀vegetation腀of腀each腀secondary腀forest腀community腀of腀the腀basin腀can腀be腀inferred腀as

shown腀in腀Table腀4腀from腀the腀comparative腀consideration腀of腀above腀mentioned腀features腀and

the腀results腀obtained腀by腀Miyawaki腀and腀Tohma腩1975腪and腀Okutomi腀et腀a観腩1975腃1976腀and

1978腪in腀the腀Tama腀Hills腄

3腄Catenary腀association腀of腀landfonn腃腀so蹍and腀vegetation

腀腀The腀above腀description腀focuses腀into腀an腀image腀of腀close腀spatial腀relations腀among腀landforms腃

so襎s腀and腀plant腀communities腀distributed腀in腀the腀small腀drainage腀basin腶t腀is腀generally腀relevant

to腀advance腀the腀investigation腀of腀the腀relation腀on腀the腀basis腀of腀some腀typical腀samples腄腀Fig腄27

shows腀selected腀cross腀sections腀as腀we蹍as腀a腀longitudinal腀one腀in腀which腀typical腀spatial腀relations

among腀micro腅geomorphic腀units腃腀soil腀profile腀types腀and腀secondary腀forest腀communities腀are

we蹍represented腄

腀腀Section腀A腀in腀Fig腄27腀shows腀the腀headmost腀section腀of腀a腀valley腀in腀the腀basin腄腀The腀uppermost

part腀is腀especially腀flat腀crest腀slopes腀with腀BD腼1ike腀soil腀profiles腀on腀which腀F2腦community

stands腄腀It腀is腀followed腀by腀upper腀side腀slopes腀with腀rather腀stony腀BD腩d膄like腀soil腀profiles

and腀head腀hollows腀and腀head腀floors腀with腀BD腅like腀soil腀profiles腄腀These腀three腀micro腼scale
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腀腀腀1腀腀腀1
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腀腀腀腀腀腀腀腀腀腀腀腀
F2腀腀腇腀F3腀腀腇F4
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腀腀腀腀腀腀腀腀腀腀
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腅陠B腅腱腁腲腉腅腂B腃芢腂腀IBE

腅i2觱6腅1514i腀6

Fig腄27111ustrative腀sections腀showing腀typical腀catenary腀association腀of腀micro腼

腀腀腀腀腀scale腀geomorphic腀units腃腀so蹍裪prof蹍e腀types腀and腀secondary腀forest

腀腀腀腀腀communities腀in腀Naganuma腀area腄

腀腀腀腀腀L腆Micro腼scale腀geomorphic腀units腩1腆Crest腀slopes腃2腆Upper腀side

腀腀腀腀腀腀腀slopes腃3腆Head腀hoUows腀and腀head腀floors腃4腆Lower腀side腀slopes腃

腀腀腀腀腀腀腀5腆Bottomlands腪腃

腀腀腀腀腀S腆So蹍腅profUe腀types腩BB腃腀BC腃腀BD腃腀BD腩d腪腆Soil腀profiles腀resembling

腀腀腀腀腀腀腀respective腀subtypes腀of腀the腀Brown腀forest腀soils腃腀BE腆BE腀so蹍腃

腀腀腀腀腀腀腀G腆Gley腀soil腃腀X腆Rock腀outcrop腄腪

腀腀腀腀腀V腆Secondary腀forest腀communities腩Fl腼F4腆see腀Figs腄24腃25腀and

腀腀腀腀腀腀腀26and腀text腪腄

geomorphic腀units腀change腀each腀other腀without腀distinct腀break腀of腀slope腀and腀equally腀occupied

by腀F3腀community腄腀The腀lower腀end腀of腀head腀floors腀is腀markedly腀separated腀by腀gullies

and腀bluffs腀without腀solum腀from腀the腀headmost腀part腀of腀bottomland腀where腀Gley腀soil腀is

developed腄腀It腀is腀noticeable腀that腀the腀marked腀break腀of腀slope腀does腀not腀form腀boundary腀of腀plant

communities腀on腀the腀contrary腀plant腀community腀changes腀at腀the腀somewhat腀transitional

boundary腀between腀crest腀slopes腀and腀upper腀side腀slopes腄腀Di郆rentiation腀of腀Gley腀soil腀and

BE腀so蹍on腀continuous腀bottomland腀is腀simply腀due腀to腀the腀depth腀of腀water腀table腀which腀has腀been

lowered腀by腀development腀of腀incised腀channelway腀at腀the腀Iatter腀site腄腀The腀changes腀of腀soil

moisture腀conditions腀seem腀not腀to腀affe腀ct腀so腀significantly腀to腀the腀plant腀communities腀at腀the腀site腄

腀腀Section腀B腀represents腀a腀cross腀section腀about腀100腀m腀do腀wn腀stre腀am腀of腀Section腀A腄Crest腀slopes

in腀the腀section腀are腀not腀so腀broad腀as腀that腀in腀Section腀A腀and腀hold腀weakly腀dried腀Bc腼like腀soil

profile腄腀Micro腼1andform腀and腀soil腀morphology腀in腀the腀section腀are腀somewhat腀different腀from

those腀in腀Section腀A腀but腀the腀same腀plant腀community腀as腀that腀in腀Section腀A腃腀F2腃0ccupies腀the

uppermost腀position腀of腀Section腀B腄腀The腀community腀stretches腀to腀the腀upper腀zone腀of腀upper腀side

slopes腀where腀Bc腅like腀soil腀profile腀is腀no腀more腀developed腄腀In腀Section腀C腃as腀a腀cross腀section腀about

150mupstream腀of腀the腀junction腃腀very腀narrow腀crest腀slopes腀are腀observed腀and腀they腀have腀the

driest腀types腀of腀soil腀and腀vegetation腀in腀the腀basin腃腀viz腄腀BB腅1ike腀soil腀profile腀and腀F腀l腀community腄

Section腀D腀being腀realized腀at腀the腀west腀side腀of腀the腀lowermost腀cross腀section腀of腀the腀basin腀is

characterized腀by腀narrow腀crest腀slopes腀as腀those腀of腀Section腀C腀and腀relatively腀wide腀valley腅side

steps腀covered腀by腀rather腀immature腀and腀weakly腀dried腀Bc腅1ike腀soil腀prof镒e腄腀Notwithstanding腀the

difference腀in腀soi腀and腀Iandform腀F3腀community腀occupies腀the腀whole腀of腀the腀zone腀between腀crest

slopes腀and腀bottomlands腀as腀in腀other腀sections腄

腀腀Significant腀spatial腀correspondence腀of腀micro腅scale腀geomorphoic腀units腀and腀soil腀profile腀types

is腀demonstrated腀in腀the腀above腀investigation腄腀As腀regards腀to腀vegetation腃腀F1腃腀F2腀and腀F4

communities腀occupy腀respective腀corresponding腀geomorphic腀locations腃腀viz腄腃腀narrow腀crest

slopes腃腀broad腀and腀especially腀flat腀crest腀slopes腃腀and腀bottomlands腄腀Such腀correspondence腀is
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considered腀to腀be腀an腀expression腀of腀spatial腀difference腀in腀soil腀moisture腀regime腀although腀affected

by腀mode腀and腀frequency腀of腀groundsurface腀material腀reneWal腀also腄腀But腀F3腀community腀is腀dis腼

tributed腀at腀wider腀range腀of腀geomorphic腀and腀therefore腀pedologic腀location腄腀It腀indicates腀that腀F3

community腀is腀adaptable腀to腀wide腀range腀of腀habitat腀seemingly腀due腀to腀stability腀and腀productiVity

of腀the腀community腄腀It腀contrasts腀with腀that腀other腀communities腃腀particularly腀F腀l腀md腀F4腃腀are

restricted腀to腀narrow腀range腀of腀drier腀habitat腀and腀wetter腀one腃腀respectively腄腀However腃腀some

environmenta1腀gradient腀analyses腀are腀necessary腀for腀further腀understanding腀of腀dynamics腀of腀the

Catenary腀aSSOCiatiOn腄

腀腀The腀composite腀hi11腼landscape腀characteristics腀suggested腀ill腀Chapter腀II腀actually腀consist腀of

micro腅scale腀units腀of腀landfo蝯腃腀soil腀and腀vegetation腀which腀form腀catenary腀association腀as

investigated腀in腀this腀chapter腄腀It腀provides腀an腀important腀viewpoint腀in腀the腀conservation腀of

hi11腼1andscape腃腀i腄腀e腄腃腀any腀component腀of腀characteristic腀landscape腀or腀vegetation腀is腀hardly

conserved腀alone腀especially腀in腀the腀hills腄腀Such腀intensive腀study腀as腀made腀in腀the腀small腀basin腀will

contribute腀to腀find腀out腀significant腀spatial腀units腀fbr腀landscape腀conservation腀in腀the腀hi蹍s腃腀and腃

as腀previously腀expected腀by腀Tamura腩1974腪腃腀the腀micro腅scale腀geomorphic腀survey腀wiH腀provide

arelevant腀key腀to腀delineate腀such腀units腄

IV腄腀DETAILED腀ENVIRONMENTAL腀STUDY腀OF腀A腀RESIDENTIAL腀AREA
腀腀腀腀IN腀AN腀INTENSELY腀MODIFIED腀ZONE腀IN腀THE腀TAMA腀HILLS

腀腀Such腀landscape腀characteristics腀as腀analyzed腀in腀the腀preceding腀chapter腀have腀been腀disappeared

in腀various腀areas腀in腀the腀hi蹍s腀where腀intense腀earthworks腀have腀been腀done腀for腀extensive腀residential

developments腄腀Apart腀from腀sudden腀natural腀hazards腀as腀landslides腀induced腀by腀heavy腀rains腀or

strong腀earthquakes腃腀various腀environmental腀changes腀of腀rather腀usua1腼level腀have腀been腀produced

in腀many腀residential腀areas腀in腀the腀hills腄腀The腀usual腼level腀environmental腀changes腀are腀mostly

related腀to腀artificially腅produced腀groundsurface腀conditions腀including腀soil腀and腀surface腀drainage腃

which腀are腀of腀coufse腀the腀results腀of腀earthworks腀but腀are腀often腀ignored腀in腀the腀process腀of

development腀planning腄

腀腀This腀chapter腀deals腀with腀an腀example腀of腀such腀usua1腅level腀environmental腀changes腀induced

by腀complete腀landscape腀modification腃腀which腀changes腀are腀indicated腀by腀the腀variation腀in

weed腀communities腄腀The腀study腀field腀is腀the腀western腀part腀of腀a腀residential腀area腀called腀Tama腅

Minamigaoka腀1腪anchi腀which腀is腀located腀in腀the腀northwestern腀part腀of腀the腀Tama腀Hills腀and腀about

4km腀northeast腀of腀Naganuma腀described腀in腀Chapter腀III腄Landscape腀characteristics腀of腀the腀area

before腀residential腀development腀are腀regarded腀to腀have腀been腀very腀similar腀to腀that腀of腀Naganuma腃

At腀present腀various腀types腀of腀weed腀communities腀occupy腀the腀area腀where腀no腀houses腀have腀been

built腀yet腄

1腄EarthworkS腀and腀artificial腀regolith

腀腀The腀outline腀of腀earthworks腀for腀residential腀development腀in腀the腀area腀can腀be腀traced腀by

comparison腀of腀topographic腀maps腀surveyed腀in腀respective腀ages腆one腀of腀scale腀1腆10000腀surveyed

in腀1958腀when腀the腀earthworks腀were腀not腀yet腀commenced腃腀one腀of腀1腆3000腀in腀1968腀when腀the

residential腀area腀was腀under腀constmction腃腀and腀one腀of腀l腆2500腀in腀1975腀when腀it腀was腀already

completed腄腀Two腀northward腅extended腀ridges腅spars腀alld腀va蹍eys腀were腀transfomied腀through
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artificial腀cut腀and腀fill腀into腀a腀lot腀of腀flat腀house腀sites腀which腀were腀terraced腀and腀sloping腀northward

3腠5degrees腀as腀a腀whole腄腀Approximate腀location腀of腀the腀boundary腀between腀cut腀zone腀and腀fill

zone腀is腀represented腀j蹍Fig腄28腄腀Both腀cut腀height腀and腀fin腀depth腀are腀esti腀lated腀at腀less腀than

10min腀the腀area腄

腀腀In腀the腀fill腀zone腀regolith腀consists腀of腀artificial腀fill腀material腀of腀course腄Moreover腀most腀part腀of

the腀cut腀surface腀is腀also腀covered腀by腀shallow腀artificial腀fi蹍layers腄腀FiU腀material腀is腀generally

supplied腀from腀the腀cut腀zone腀within腀the腀area腀which腀is腀composed腀of腀unconsolidated腀sand腀and

semiconsolidated腀mudstone腀intercalated腀by腀grave蹍y腀layers腄腀The腀beds腀belong腀to腀the腀upper

part腀of腀the腀lower腀Pleistocene腀Renk6ji腀Alternation腄腀Among腀the腀beds腀relatively腀thick腀uncon腅

solidated腀fine腀sand腀or腀silt腀of腀olive腀brown腀color腀being腀intercalated腀by腀very腀thin腀compact腀silt

layers腀are腀characteristically腀distributed腀at腀the腀lower腀zone腀than腀about腀90腠100腀m腀above

sea腄1evel腀around腀the腀area腄腀On腀the腀ridge腀a腩lj腀acent腀to腀the腀southem腀margin腀of腀the腀area腀the

Renk6ji腀Alternation腀is腀unconformably腀overlain腀by腀the腀mid腼Pleistocene腀Gotent6ge腀Gravel

which腀are腀covered腀by腀tephras腄

腀腀Regolith腀of腀the腀house腀sites腀and腀their腀surroundings腀is腀surveyed腀intensively腀using荮ioken腅

type腀augers腀and腀classified腀as腀shown腀in腀Fig腃28腄腀Typical腀regolith腀profiles腀iUustrated腀in

Fig腄29腀wi蹍be腀described腀below腄

腀腀Complete腀cut腼typ6腀regolith腀profiles腀are腀scarecely腀distributed腀in腀the腀area腄腀Profiles腀l腀and腀2

are腀typical腀loamy腀and腀sandy腀ones腃腀respectively腃腀without腀any腀fill腀cover腄腀The腀both腀profiles腀are

composed腀of腀respective腀horizons腀of腀the腀Renk膞ji腀Alternation腀which腀is腀not腀consolidated

especially腀near腀cut腀surface腀as腀shown腀in腀the腀handy腀penetration腀test腀diagrams腩Fig腄29腪腄

腀腀By腀contrast腃腀regolith腀profiles腀with腀fill腀cover腀of腀less腀than腀30腀cm腀thick腀are腀widely

distributed腀in腀the腀most腀part腀of腀the腀cut腀zone腀in腀the腀area腄腀Profile腀3腀is腀the腀example腀of腀profiles

with腀loamy腀fill腀underlain腀by腀artificially腼truncated腀semiconsolidated腀mudstone腀of腀the腀Renk6ji

Alternation腄腀Profiles腀4腀and腀5腀are腀the腀examples腀of腀prof蹍es腀with腀shaUow腀sandy腀and腀clayey

fill腀covers腃腀respectively腄腀Break腀in腀compactness腀appears腀at腀l5腠25腀cm腀below腀the腀ground腅
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Fig腄28腀Artificial腀landform腀and腀regolith腀in腀West腀Minamigaoka腀area腄

腀腀腀腀腀1腆Artificial腀cut腀zone腃2腆Boundary腀between腀cut腀zone腀and腀fill腀zone腃3腆Artificial腀fill腀zone腃

腀腀腀腀腀4腆House腀sites腀where腀fill腀is腀thicker腀than腀60cm腃5腆do腄腀of腀30腼60cm腃6腆do腄腀of腀less腀than

腀腀腀腀腀30cm腃7腆House腀sites腀with腀sandy腀surface腀layers腃8腆do腄腀loamy腃9腆do腄腀clayey腄腀Figures

腀腀腀腀腀show腀locations腀of腀profiles腀represented腀in腀Fig腃29腄
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Fig腄29腀Typical腀artificial腀regolith腀profiles腀in腀West腀Minamigaoka腀area腄

腀腀腀腀腀C腆Clay腃腀Si腆Silt腃腀L腆Loam腃腀S腆Sand腩f腆fine腃腀m腆medium腃腀c腆coarse腪腃腀G腆Gravel腃

腀腀腀腀腀腩G腪腆Including腀grave1腃腀P腦腆Value腀of腀handy腀penetration腀test腄

surface腀hl腀every腀prof醻e腄

腀腀Regolith腀profiles腀with腀fill腀of腀about腀a腀half腀meter腀thick腀as腀Profile腀6腀are腀mostly腀distributed

around腀the腀boundary腀of腀cut腀zone腀and腀fiU腀zone腄腀At腀the腀base腀of腀fill腀layers腀in腀Profile腀6腀is

observed腀vely腀abrupt腀boundary腀which腀seems腀to腀be腀emphasized腀by腀artificial腀compaction腀of

the腀basal腀layer腀of腀fm腄

腀腀Deep腀fill腼type腀regolith腀prof赝es腀are腀distributed腀in腀the腀area腀of腀former腀valleys腄腀Profiles腀7腃8

and腀g腀represent腀the腀prof蹍escomposed腀of腀sandy腃腀loamy腀and腀clayey腀fill腀materials腃respectively腄

Although腀the腀main腀source腀of腀f蹍1腀material腀supply腀is腀the腀Renk6ji腀Alternation腀weathered

volcanic腀ash腀of腀middle腀or腀late腀Pleistocene腀age腀has腀made腀fiU腀material腀around腀the腀northwestem

corner腀of腀the腀area腄腀The腀tephric腀materials腀appear腀as腀rather腀thick腀clayey腀layer腀of腀brownish

color腀which腀sometimes腀contain腀fragments腀of腀semiconsolidated腀mudstone腀as腀shown腀in

Profile腀9腄腀Compactness腀of腀fill腀layers腀does腀not腀seem腀to腀depend腀on腀texture腀and腀simply

increases腀with腀greater腀depth腄

2腄Weed腀communities
腀腀As腀a腀result腀of腀phytosociological腀survey腀the腀following腀five腀weed腀communities腃腀Wl腀to腀W5腃

are腀diffe腀rentiate腀d腀on腀腅the腀house腀sites腀without腀houses腀and腀adjacent腀artificially腀modified

hillslopes腀shown腀in腀Table腀5腄腀腀腀腀腀腀腀腀腀腀腀腀腀腀腀t

WWWWW 8菆赌莿镟y芩臧裪腖iscanthus腀s荓菅ensis腀community腃

Digitaria腀adscendes腼PtZeraria腀1腩腪bata腀community腃

Eluisetum腀arvense腼Ptzera菅la腀lobata腀community腃

MiseanthUS腀sin腀ensis腼Pueraria腀lo苭莿雐莿community腃

Ca臨鑀菅0菅2腖ne腼腖iscanthus腀sinensis腀community腄

腀腀Raunkiaerian腀life腀form腩dormancy腀type腪spectra腀腃of腀the腀weed腄腀communities腀are腀shown腀in

Fig腄30腀and腀their腀spatial腀distribution腀is腀Shown腀in腀actual腀vegtation腀map腩Fig腄31腪腄
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Fig腄30腀Raunkiaerian腀life腀form腩dormancy腀type腪spectra腀and腀coverage腀of腀the腀weed腀communities
腀腀腀腀腀腀shown腀in腀Table腀4腄
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Fig腄31腀Actual腀vegetation腀map腀of腀weed腀communities腀at腀West腀Minamigaoka腀area腀on

腀腀腀腀腀腀modified腀land蹏n腀the腀Tama腀Hills腃

腀腀腀腀腀腀1腆Setalia腀viridis腀裪莋fiscan腀thus腀sinensis腀community

腀腀腀腀腀腀2腆Digit腖ia腀adscendens腼Pueraria腀lobata腀community
腀腀腀腀腀腀3腆Equ荓臧菆覾n腀arve腖臧菃裪Pueraria腀lobata腀community

腀腀腀腀腀腀4腆Miscan腀thus腀sinens荓臧腼Puer腖ia腀lobata腀community

腀腀腀腀腀腀5腆腩腆b臨ia腀nomame腼腖t臧canthus腀sinensis腀community

腀腀腀腀腀腀6腆Cut腀zone

腀腀腀腀腀腀7腆Cut腀an腩臶f蹍l腀l腪oundaries腩a腆cut腀zone腃腀b腆f臨l腀zone腪

腀腀腀腀腀腀8腆Fill腀zone
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Fig腄32腀Dendrogram腀derived腀from腀cluster腀analysis腀applied腀to腀the腀vegetation

腀腀腀腀腀data腀in腀Table腀5腄

腀腀Differential腀species腀of腀W腀l腀an腀d腀W2腀are腀Setaria腀v荓ridis腃1腪igitaria腀adscendens腃腀Chenopodium

o1覾1菅and腀Bidens腀biternata腄腀All腀of腀the腀species腀are腀therophytes腀of腀life腀form腄腀Moreover腀W腀l

appears腀immediately腀after腀the腀land腀modification腀in腀general腀and腀is腀distributed腀not腀on腀the

modified腀slopes腀but腀on腀flat腀house腀sites腄腀Hemicryptophytes腀are腀dominant腀and腀are腀followed

by腀therophytes腀in腀its腀life腀form腀spectrum腄腀The腀facts腀indicate腀the腀community腀being腀on腀earlier

stage腀of腀succession腄

腀腀Pueraria腀lo见ta腩chamaephytes腪腃腀called腀kuzu腀in腀Japanese腃腀is腀the腀differentiatial腀species腀of

W2腃腀W3腀and腀W4腃腀and腀interrupts腀the腀progressive腀succession腀to腀forest腀communities腀because腀of

its腀inherent腀trends腀to腀expand腀remarkably腀and腀to腀obstruct腀invasion腀of腀woody腀plants腀after腀the

fbmlation腀of腀its腀community腩Kameyama腃1978腪腄腀E见荓setum腀arvense腩geophytes腪腃腀distinguish腅

ing腀W3腀from腀W4腃腀indicates腀wet腀habitat腀for腀plant腀communities腀in腀generaL腀W2腀and腀W3腀appear

widely腀on腀the腀modified腀slopes腀where腀kteraria腀lo苭莿腥莿can腀invade腀easily腀from腀a腩lj腀acent腀forest

margins腃腀and腀at腀the腀same腀time腀the腀communities腀replace腀WI腀on腀the腀house腀sites腀maintained

without腀weeding腀or腀burning腀for腀more腀dlan腀a腀few腀years腄腀In腀the腀life腀form腀spectra腀of腀the

communities腀chamaephytes腃腀mostly腀Ptz覾莿10苮莿腥莿腃腀have腀become腀domin腀ant腃腀thou邃

therophytes腀stin腀remain腄

腀腀W4腀appears腀on腀the腀sites腀surrounded腀by腀other腀weed腀communities腄腀It腀has腀simple腀floristic

composition腀of腀less腀than腀five腀species腀in腀each腀relev6腃腀though腀cover腀degree腀of腀the腀species腀is

extremely腀high腄腀It腀is腀considered腀to腀be腀a腀final腀fbrm腀of触菆m閫10苭莿腦莿community腀on腀the

modified腀land腃腀and腀to腀be腀durable腀for腀many腀years腀as腀plagiosere腀if腀it腀is腀remained腀without

human腀intervention腄腀Its腀life腀fomi腀spectnum腀also腀shows腀simple腀structure腀of腀the腀community腄

腀腀莿z臨ia菅莿菅莿菅2菃and腀Kummerovia臧閫ulacea腃腀as腀the腀differential腀species腀of腀W5腃腀are

therophytes腃腀though腀they腀are腀normally腀recognized腀on腀high腼water腀beds腀along腀rivers腩Okuda腃

1978腪腄The腀community腀is腀fbund腀at腀the腀surroundings腀of腀boundaries腀of腀cut腀and腀fill腀zones腀and

it腀seems腀to腀be腀affected腀by腀surface腀and腀shallow腀subsurface腀runoff腄腀In腀the腀life腀form腀spectrum

of腀this腀community腃腀hemicryptophytes腀and腀therophytes腀are腀dominant腀and腀therophytes腀ratio

is蝳her腀than腀that腀in腀other腀communities腄腀The腀facts腀suggest腀that腀W5腀is腀a腀pioneer腀community
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of腀succession腀sere腀on腀wet腅type腀habitat腄

腀腀It腀is腀additionally腀pointed腀out腀that腀some腀hemicryptophytes腀such腀as腀A腀rtem腀isia腀princes腃

腁Miscanthus腀sinensis腀and腀Lespedeza腀o腖腖菆莿雐莿are腀included腀in腀every腀community腄These腀species

are腀the腀chief腀components腀of腖il腦scanthus腀grasslend腄腀Concerning腀the腀floristic腀correlations

among腀the腀weed腀communities腃腀index腀of腀similarity腀as腀mentioned腀in腀Chapter腀III腀is腀calculated

and腀shown腀in腀Table腀6腀and腀Fig腄32腄腀Pueraria腀loba赌莿communities腃腀W2腃腀W3腀and腀W4腃腀are腀very

familiar腀each腀other腀and腀apart腀from腀other腀Communities腃腀W腀l腀and腀W5腃composed腀mainly腀of

pioneer腀plants腄

3腄The腀relations腀among腀mIm腅made腀landfo蝯腃腀regolith腀and腀vegetation腀and

腀腀indicated腀usual腼level腀enVironmental腀changes

腀腀In腀the腀present腀survey腀area腀groundsurface腀properties腀do腀not腀simply腀correspond腀to腀artificial

cut腀and腀fill腀operation腀at腀the腀sites腄腀It腀is腀probably腀because腀base腀rock腀of腀the腀area腀is腀un腼or

semiconsolidated腀sed蝱entary腀ones腀and腀that腀cut腀zone腀is腀also腀covered腀by腀fi蹍layer腀though

诈a蹍owly腄腀The腀groundsurface腀properties腀are腀regarded腀as腀rather腀direct腀expansion腀of腀texture

and腀compactness腀of腀the腀uppemlost腀fill腀layer腀at腀most腀sites腀in腀the腀area腄腀Therefbre腀especially

compact腀ground腀cannot腀be腀expected腀to腀have腀been腀provided腀even腀in腀cut腀zone腄

腀腀Wet腀groundsurface腀and腀shanow腀subsurface腀conditions腀seem腀to腀be腀more腀promptly
produced腀where腀less腀perrneable腀surface腀or腀sha蹍ow腀subsurface腀layers腀are腀distributed腄腀The

distribution腀of腀sites腀having腀clayey腀surface腀layers腀are腀directly腀represented腀in腀Fig腄28腀and

distribution腀of腀sites腀having腀shallow腀fill腀layers腀on腀truncated腀base腀rock腀surfaces腀can腀be

estimated腀from腀the腀position腀of腀the腀boundary腀between腀cut腀zone腀and腀fill腀zone腀shown腀in腀the

same腀figure腄腀The腀both腀types腀of腀sites腀being腀expected腀easy腀wetting腀correspond腀well腀to腀wet腅type

habitat腀indicated腀by腀W5腀community腩Fig腄31腪腃腀which腀does腀not腀occur腀in腀hil1腼landscape腀unless

the腀landsurfaces腀are腀so腀intensely腀modified腄腀The腀fact腀demonstrates腀both腀that腀some腀plant

communitie腀s腀are腀useful腀in腀sensing腀groundsurface腀and腀shallow腀subsurface腀drainage腀conditions

and腀that腀entirely腀incongruous腀environment腀for腀vegetation腀is腀produced腀by腀intense腀landform

modification腀il腀the腀hills腄

腦Dominance腀of腀1腪ueraria腀lobata蝱plies腀somewhat腀different腀situation腀from腀the腀occurrence

of腩腮a臨ia腀nomame腼bearing腀W5腀community腀because腀the腀former腀often腀occurs腀in腀forest腀edges

and腀ill腅ma莍aged腀secondary腀forests腀in腀the腀hills腄腀But腀the腀phenomena腀in腀the腀area腀surveyed

indicate腀that腀recovery腀of腀forest腀is腀already腀impossible腀without腀other腀types腀of腀human

interference腄

腀腀腀Thus腀deterioration腀of腀ecological腀land腀potentiality腀induced腀by腀landform腀modification腀by

man腀is腀recognized腀in腀the腀area腄腀Potential腀natural腀vegetation腀of腀the腀area腀is腀theoretica蹍y

considered腀not腀to腀be腀Quercetum腀myrsinaefbliae腀but腀other腀types腀of腀plant腀communities腄

Okutomi腀and腀Tsuj腀i腩1976腪suggests腀that腀Pinus腀densiflora腀forest腀can腀exist腀as腀natural腀vegeta腅

tion腀even腀on腀such腀intensely腀modified腀land腀in腀the腀Tama腀Hills腃腀though腀Ptzeraria腀lobata

COmmunitieS腀Seem腀tO腀laSt腀aCtUally腄

腀腀Although腀further腀observation腀is腀necessary腀for腀more腀exact腀understanding腀of腀the腀ecological

land腀potentiality腀of腀intensely腀modified腀land腀in腀the腀hills腀the腀results腀obtained腀in腀this

chapter腀seem腀to腀suggest腀the腀following腀subjects腆st腃腀deterioration腀of腀ecological腀land

potentiality腀including腀curious腀environmental腀changes腀for腀vegetation腀is腀induced腀by腀intense

hill腅landscape腀modification腇secondly腃腀the腀occurrence腀of腀such腀changes腀is腀fundamentary
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according腀to腀types腀and腀magnitude腀of腀earthworks腃腀particularly腀the腀boundary腀between腀cut

zone腀and腀fm腀zone腀plays腀an腀蝱portant腀part腀in腀the腀occurrence腀of腀such腀changes腇and

thirdly腃腀some腀of腀the腀changes腀indicate腀usua1腼1evel腀environment腀perhaps腀significant腀to腀residents

also腄腀Therefore腀accumulation腀of腀such腀ecological腀studies腀on腀man腅made腀landf腩腪蝯s腀is腀expected

to腀contribute腀to腀improvement腀of腀modification腀plan腀and腀development腀of腀landscape腀conserva腼

tion腀measures腀particularly腀in腀the腀hills腄

V腄CONCLUDING腀REMARKS

腀腀In腀the腀Japanese腀Islands腃腀the腀hins腀are腀distinguishable腀from腀the腀lowlands腃腀uplands腀and

mountains貌蝱te蝯ediate腅scale腀geomo1phlogical腀investigations腄腀Furthermore腀in腀detailed腅

scale腃腀characteristics腀of腀hilll腼1andscape腀are腀recogniZed腀not腀only腀on腀landforms腀but腀also腀on腀so襎s

and腀vegetation腄腀The腀detailed腅scale腀landscape腀characteristics腀of腀the腀h蹍s腀are腀generally腀more

composite腀than腀those腀of腀the腀mountains腃腀uplands腀and腀lowlands腄腀The腀micro腅scale腀analysis腀of

the腀composite腀hil1腅landscape腀characteristics腀has腀been腀made腀in腀a腀sma11腩about腀gha腪conserved

drainage腀basin腀of腀a腀second腅order腀perennial腀stream腀in腀the腀northwestern腀part腀of腀the腀Tama腀Hills腄

腀腀Seven腀micro腅scale腀geomorphic腀units腃腀six腀soil腀profile腀types腀and腀four腀plant腀communities

have腀been腀distinguished腀in腀the腀basin腄腀Any腀unit腀of腀landform腃腀soil腀and腀vegetation腀does

not腀continue腀more腀than腀50m腀cross腂sectionally腄腀Such腀minutely腀distributed腀units腀are腀closely

connected腀each腀other腀in腀their腀spatial腀distribution腄腀Significant腀spatial腀correspondence腀of

micro腅scale腀geomorphic腀units腃腀soil腀profile腀types腀and腀plant腀communities腀has腀been腀recognized

and腀it腀can腀be腀interpreted腀mainly腀in腀terms腀of腀surface腀and腀soil腀water腀reg蝱e腀and腀associated

geomorphic腀processes腄腀Among腀four腀second腀forest腀communities腀in腀the腀basin腀the腀most

stable腀and腀productive腀one腀occupies腀the腀most腀extensive腀area腀which腀ranges腀over腀a腀few

micro腅scale腀geomorphic腀units腀including腀rather腀unstable腀slopes腀and腀has腀several腀types腀of腀soil

profiles腄腀The腀result腀seems腀to腀indicate腀that腀the腀composite腀hi11腼landscape腀characteristics

comprise腀the腀recurring腀occurrence腀of腀catenary腀associated腀landscape腀units腀within腀narrow

area腀and腀a腀kind腀of腀landscape腀stability腀including腀local腀and腀temporal腀unstable腀events腄腀The

formation腀of腀the腀hil1腅landscape腀characteristics腀may腀be腀explained腀in腀the腀history腀of腀landform

evolution腀and腀land腅use腀of腀the腀hills腀as腀well腀as腀in腀their腀position腀in腀bioclimatic腀zonation腄

腀腀Such腀hi蹍裪landscape腀has腀been腀intensely腀modifie腀d腀particularly腀for腀the腀purpose腀of腀extensive

residential腀development腀in腀many腀metropolitan腀areas腄腀During腀the腀last腀twenty腀years腀the

residential腀development腀activities腀have腀been腀consentrated腀in腀the腀hins腀where腀built腅up腀areas

had腀been腀scarecely腀distributed腀under腀the腀traditional腀land腅use腀system腀in腀Japan腄腀The腀intense

landform腀modification腀has腀produced腀various腀environmental腀problems腀which腀range腀from

usual腅level腀to腀unusua1腅1evel腄腀Examples腀of腀extremely腀unusual腅level腀environmental腀problems

in腀artificially腀modified腀hills腀were腀presented腀in腀the腀earthquake腀hazards腀in腀the腀Sendai腀area

in腀1978腄腀Various腀types腀of腀damage腀are腀markedly腀concentrated腀along腀the腀boundaries腀of

cut腀and腀fill腀zones腀as腀well腀as蝱thick腀fm腀zones腄

腀腀Rather腀usual腅level腀environmental腀changes腀have腀been腀surveyed腀in腀a腀residential腀area蝱the

northwestem腀part腀of腀the腀Tama腀HiHs腄腀The腀area腀had腀been腀constructed腀through腀intense

landform腀modification腀but腀no腀houses腀have腀yet腀been腀built腀there腄腀Landform腀and腀腦regolith腀are

completely腀altered腀through腀artificial腀cut腀and腀fill腀operation腀and腀groundsurface腀properties
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of腀low腼terraced腀house腀sites腀are腀regarded腀as腀rather腀direct腀expression腀of腀texture腀and腀compact腄

ness腀of腀the腀uppe蝯ost腀f蹍1ayer腀which腀covers腀even腀cut腀zone腀s裍owly腄腀Plagiosere腀is

recognized腀in腀most腀of腀plant腀communities腀on腀the腀house腀sites腀and腀a腩lj腀acent腀modified腀hillslopes

in腀both腀cut腀and譵11腀zones腄腀Moreover腀a腀wet腼type腀weed腀community腃腀which腀does腀not腀occur腀in

hM腀腼1腀an腀dsc腀ap腀e腀except腀intense腀artificial腀modification腀and腀usua蹍y腀occupies腀high腅water腀beds

along腀rivers腃腀is腀distributed腀in腀the腀sites腀near腀the腀boundary腀of腀cut腀zone腀and腀fi蹍zone腃腀where

prompt腀wetting腀is腀estirnated腀from腀thejr腀regolish腀profile腀composition腄腀Deterioration腀of

ecological腀land腀potentiality腀including腀occurrence腀of腀curious腀environment腀for腀plants腀is

obvious腀and腀some腀of腀the腀challges腃腀e腄9腄腀one腀of腀surface腀drainage腀condition腃腀are腀perhaps

significant腀to腀residents腀also腄

腀腀Comparing腀those腀facts腀to腀the腀results腀obta蝱ed腀from腀the腀study腀in腀a腀conserved腀tributary

basin腀it腀may腀be腀pointed腀out腀that腃腀through腀intense腀earthworks腃腀the腀number腀of腀landscape

elements腀in腀micro腅and腀detailed腼scales腀is腀reduced腀and腀areal腀extent腀of腀single腀elements

increases腃腀i腄腀e腄腥腥landscape腀composition腀is腀s蝱plified腨腃腀at腀the腀same腀time腥腥the腀relation腀among

elements腀is腀rather腀complicated腨腃腀e腄g腄腀close腀spatial腀and腀dynamic腀connection腀of腀landform腃腀soil

and腀vegetation腀within腀each腀small腀area腀is腀completely腀destroyed腀and腀sma蹍number腀of腀plant

communities腀are腀widely腀distributed腀without腀regard腀to腀slight腀changes腀of腀site腀conditions腄

腀腀From腀the腀viewpoint腀of腀multiscale腀landform腀classification腀propose腀d腀by腀Tamura腩1980腪the

situation腀is腀regarded腀as腀腥腥discordence腀of腀scales腀貌腀intrinsic腀landscape腀characteristics腀and

their腀modification腀processes腨腃荓腄菆腄腀mainly腀intermediate腅scale腀geomorphic腀characteristics腀of

the腀hills腃腀viz腄腀being腀composed腀of腀semi腼or腀unconsolidated腀sediments腀and腀having腀not腀so腀high

relief腃腀attract腀the腀general腀attention腀in腀landform腀modification腀for腀various腀purposes腀and

detailed腅and腀especially腀micro腼scale腀ones腀almost腀disappear腀in腀the腀modification腀processes

whereas腀intrinsic腀hiU腅landscape腀characteristics腀are腀realized腀in腀the腀recurring腀occurrence腀of

catenary腀associated腀micro腼scale腀geomorphic腀units腀and腀equivalent腀soil腀and腀vegetation腀units腄

腀腀Not腀only腀usua1腅level腀environmental腀problems腀but腀also腀unusual腼level腀ones腀are腃腀at腀least

in腀part腃腀concerned腀with腥腥the腀simplification腀of腀landscape腀composition腀and腀consequent

complication腀of腀landscape腀dynamics腨and腥腥discordence腀of腀scales腀in腀intrinsic腀landscape

characteristics腀and腀their腀modification腀processes腨腄腀Recent腀trends腀of腀intense腀hill腼landscape

modification腀fbr腀various腀development腀purposes腀including腀residential腀development腀may

effectively腀reevaluated腀in腀the腀above腅mentioned腀frameworks腀in腀which腀the腀viewpoints腀to腀usual腅

and腀unusual腅level腀environmental腀problems腀are腀incorporated腄
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