FOE HIONERHMOBMBRNLEBRMRLOL-HORE

AL, N ZDABHOBRERBIZOVWTHLER, HICEBHOBESES
FLCELEDZLOTHD. £F, FURNLVIFEOSHRL—FEAERE, L TAE
BREOBMIZOVWTIRELE., TAICEBEEFEMELZFBLE. RiZ, AEOAER
BoOBERE, FRMORERASCEHICBTIREOEELZOSHTNS, AEOMHRE
DODULEHERRLE., ZIZTH, BEaHBORICLIMBRELHEFEREICE
FHEEHCOZEEHAEZEICDL L S BEREGO ST ET vy — FRED
S EITRoT. FLTC, ABRMiE~wI O, AV, IZ70RAT—NLD 3 DDRT—
NVTHZ, ARHORESELEEL .

Trr— MRETHE, ER#MIIBW T2 a6 I 0ETCOAS—VOER%
S, BRZAARARECHAFICENTDHZ LT, AEO—KHNAREAEHMODR
BN KB —RIE L TIE L., A YA —VUTTIX, AEO—KNLE
BRETOHAIPEBEAOHIBEME T —ARZT 4 HIKRELTRELL., AV AT —
MEBITHREFEOCEEB CIX, FAERKICBTIABOEE SN, LR
DRBLLMBHESM, AEOALABHMAIAICKT 2THEONKEEL ST LIz,
T/ RRT—NMIBIT ORESEOIRE T, AEOCTHRICK T I2HAEADOMHE
AEE, ROBHORLEBE, TL T, THOSEHOREEREL ST LT

UbkoztibEx, FETIE, BEFESEEINZABOEEMB LD LD
REHTREFINTVWIONIOWT, FEOTEIEHICL2TTEIRMELLERME
LFOBHAAOSITIZS &L SEMBARFMNRANOE LD, KELTOLEEMKE
BILOWTORBEEEETD.

1t

F1H YONLTOERBOERENEN
1-1 HBEBEMSHE=HINROEREERBOBRERY

AT, PN EVHIBREOCRICERL, TOEDOFRDOT-DO DKM EHERT
BZET, ALEIRHEHKOB LIS DZ DEOFEREZEETLIEZOL LT
SDIE7 7a—F 1L WHEREFE (BE, 1999) OFEZZHLESVWTND. ZOF
HETROONDZ L, BELLEBOFROTDOEMH2 S LS EREMFNRE
BIASHLMNMIL TV ZLIZh D, EMFEMMBIZIL, BB F (gene), & (species)
F - 13 EEBE (population), BEZE (community), 4 HREFR (ecosystem), F7IX7 v
K24 —7 (landscape) M 4 DDLU RH Y, EYEHFEHEORBELZRLTND.
I AREE (S FRyF—7 zaad—) OMBENOET e —F Il
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BE, EMEHEHEIIT PRy —T7 « LRANLEBEBLRFLILEWDITRNTIRZ DS
N5 (Takeuchi, et. al.,1995). AR TIE, TOHTHL T FAF—7 « L~ULn
AR, EARE, BEOMEMARBRIIOVWTSNI. KE T, #lAEREFERS L
WF v RRF—F L EMSEENEDBIRIZ DWW T, Forman and Gordon, (1986), Forman
(1995), Fahrig and Merriam(1994) DEEIZH & D&, ABFF O M AR FER RN
BSITIZOWTERT .

i AEEE TIE, T v R —7O#ER, RT3 I XyF), 2] F—J,
(=Y w7 2] REDEERLGAZELTEEINDEL, ZALBEIVELIC
FoTHERENDIEY A VREEZMAT I ENEETHLHLLTWD. £LT,
(RyF | 13 THBAYECHBREOERMTHY, AEOEMNLIIRKAEND b
Dy, T2y F— i3 BRROZMTHlETIERNO LMl» LKy Sh, B, RE,
AR LEERBEZED), T~ Y v 72 i3 TEBRLLHFIHOE YV A
IR ABOERL DLWy L LTW5D (Forman, 1995). 7, a2 F—]
2 TARY—b a2y RF—), ANy T eald b=y, [T -a) -] O3
SOFXNH D (Forman and Gordon, 1986). & 1 @ A U —2b a3 F—] &
BRECHIAREOBRBEFERECALEHICEMREINT-BRDA Y F—THHE L OME
ETHEREN, BELTETRY, SEBROERICALSOBROEMDOERSLHT L 72
HEFRBIIBHRKLE LTORE2E TS, E20 AR yT a2l F—|
B RR TR EERIDVOZEMAR L ABHIEINTPHREDO2 Y F—-TH 5.
3D 540« al F—] ZHMPBRKCHEEBO LS RABNIIE LN/
#pga) F—Toh 5.

r—2AXT Ml & LA BB OWBEL T NA =7 - LULTHR
25k, =R Y w7 A CHYETIORTREHETHY, FEBLZINRICHST
AIEHN (A MY —a a3y F—) ZHY%TS. 2LT, AEBLHEHKHEZOL S
FEOVOEBELRTE, AN [(NyF vy eichky, ) F—) 2R
T2 [Ny F | RBO/FIZLEN->TEBINTWDZ &2 d. BEHREMIZBT
5 IRy F] OKREELE, 20 [Ny F) KAEIND [2) F—] OKEE
RPREERER, AEOERFBEICEBELTNDIEELLND.

S5 RRE—T L EMEEMEOBRIZOWT, Fahrig and Merriam(1994) 1%, K
DEICEEL:. BORLZBELTIRLIE, OLBRHMOT V FRATy—TOH
EORMIAEETRELERDHDELEIZAT, SRIDIIRFTNEHRLE LT,
OEBHOTHERLE, @F v PRy —F -z Av b (EBHICIZIEHERZER)
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MoZEMBRBEER, OEHOBBICELLIBYN, @F v KA — 7 HEDRH
Wik, NEETHDI L L.

INBHEITT, AFRLEMBEBFHEALOUTOLICELDD. T,
@Iz 2>W\WTIE, YV RNO4ABMTHLEM, BILIRRIND ZREB RO L
BRIZOWTE LD (B1EF2H). BEHSBELIIALOBDLY B ETHRIZLT
N, BE, AFEFEROLLERCREOARILEDEB T, EAKOERIIKES
n, KESCKBEOEENEL, £/, FEBOL S RHERHFORSZRVWART
BHREKANEETAIRLEOBEND, EMSCBLOEMESHRENELIETLT
ETVWHBRREZMELEZ. ZLT, FAEOREOEGKHEETLE N LEBKOHE
WCHOWTHr (B 2BEE 1) L, £/, 7o/ —FRAEIZLY, AEOAER#MOD
My —RIELTOWMT A LT, AROBREOLEM L FE2ICED 2 EHNMER
RIEELEZ (F2EFH2H). BARICBITH2EAEOERLIT, 1973~1985 F £ T
TV THB L, FORFBTERAIRBD LN, £, REO—KHOLLEER
BEORBIT, FHREAKEAREINZAMELETLI2RAEADOHLIEMTHY,
FEEAKBBEN SN, 8 100m K, RITX 500m RFGO/NRELBHEBTH D
TENZL, FORBEER LZHERCHERTHEN TV D Z EREHFLELTH
Tohir.

IZETI, AROABRMERENBLELELOTHo7H, OURICSNT
EHEDAEBHEARDLEIICRELLyYF—RARAETFT A HIBIZBITD T FRAF—T -
LARLTO/ICRS. Qe oWnWTiE, TERAEE - FPEBRBICBIT 2ARED
AEBHORRS LS (B3EE1EH), LEOMABE (B3EE2H), ERMAOD
BiE (B3EE 28 LLHBESRNG (FEIEFIH), ERHMAAICKT STHE
ORNEHEE (B3EFE4E) 29N, £EEHOEESLE) IKOVWTIEELL.

AEOEBHOER L 25 E/MEIL, B 25~35n OFHERMF L, o LT OE
#ickBlEh, FHEEOMIBEERICL > TREYLATWS. FHEO KD A
- P T, SEEHFOL GAEBL LTHASA TV, Al FHEE &K
EHEOBOBRLEAMBEOL BHAEKICELNLTRY, HEBEMICERRBEZEL
TS, TR ERBRONRIL EEEDORKRETHD.

FENSHONBERBERNIAKZTIEZ, AEOARBERMAMOERIT, B
Z 500~1000m DEFICET LTEY, LBHEFETOMLTWVD I LBTRINT.
ABHIZEBT 2R EBOASEIIE LT 200m UNT, TOFTYH, 20~80m BEODIE
DRWVRERPBEFINTND I ENREINTT.
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AENMERTH TFEHABRBO L HRESZGL2E L DD L, FEBERME, FEMAE
B, KBAHBEGENZHEH 0. 1kn? (10ha), 0.22km* (22ha), 0.09km® (9ha) LA E,
F-AEAEEICT 2RI EAREREL - KB EERELS TN 1.45,0.77 LL L,
FAEBIERREL 0.2 T THEI EBMERKEHETHLZD, +H&EFEIZHONT
BRRTERPo., AL, AEOAERICE, THERECERMNEEN TS
N-H 2T, plEEEL, fEEFAERCHTIAEBAEABEERL, KEH
EEEL TRENIHEEOEREVIEERGENRRWV I LTI,

@, @IZHOWVWTiE, ABOITENEHNC X 2 4EBHFIH L TE M (58 3 B 4 #)

SHL, SRRy —F 2L Ay NEOERBRBEER), EWoBENIcHE
DoHREM) REEL.

HEBEENKRICBITIABOAERMIT, FEEEAKBHEN TR
HLzoAYBZHERTEDNTHS. REHAORVWKER L AEBSEEEIRE
PR E LTHASH, EAAEROKRETITERDA—F L LTLAMAShL. %
FEHIRT, 1 BOEBRMON 0% BRENA—FICETHHERME LTRRLIN
To. B D 475m AN EA—F D 0% % S 28 TR (272U 7) Tholo
0B, FNUSAOHEICBVWTHRAME LTHAEINE. REORETHHRI
N—FIIEELTEDEMEZREL, BATLILAVWCHLY, —EERR TRO®I
BARA—FIIBET 3 —EOTHERVIRLZ. ThbDTEISE L ARBAMAND
EEEEAKRE R, REHEGEHEROMENLRER L, TAMNKEMITERL
BELPHOBEROH S BEMIT, AEOEHME L CEIFEFICELLRETHL L
Wx 5.

@IzHOVWTiE, AEOREMAOHEAEEE (B 4EE 1H) PHRADY (B4 E
=), TIXAMEY (B 4EE3H) OFEHE LA OVWTHHL, 17
v RRAy—TEEORKN LT ZEELZ.

BRATHICB T AR AORAE AR, TKEA A2Hb LIEREIEZLHD
A, ERWEHIE KAG) ORBAHAERELTE. To—FT IREHK FMA
HENEL Y, TAURIIIET IREHK] LRD2ZENTINT. BRI EZH
FLTWAERE LT, REMAICKSTIMAEBELXRY B, FHELCIHEIR
HOERTE (Bl &) OEALHT L. ZTO/KE, TKBAE)] OBAEREIX
BRAIHICIHELS, BYEERLTUVRERSD, EEEHICEEI LY, BRUEZRIC
SUVWIREE~NE BT Ao N FENT. £, ERCAA SN ZEREDHOR AE
SEHDLE, BRI VENEL, EREFICEI = VEMES DT,
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EREMEMLE. Zhit, EVEBYMOLEREEOCESHE{LFATALTRY, FiEH
WICEBBERBVENSHOREFENEN LARINE.

SFY, ABIEREME LTORERDH 5 BEMOFEH N L BREHEOLICHE
L, RAMARLHEATIAYEMEFTHNCELSELAOEMEEHEZZEA T
HIENRINTZ.

PEDXdic, v RRAF—TOHELEE, TLTEALOEICL - TAR
2R X D HUISAEBFHRAICE > T, BREHMICBI DY AT ORYEHOLE
BHIFFRTEE L OBBREE L HD LN TERL., KIZ, BKHEMORFHEOER
IZONT, FUNRETORMEMOEENBEENLE LD, AELTOEBHMONK
BIZOWTHREMIZEET .

1-2 AZ2EOHIBEMERFEME L TERFTHIERFHNER

Fuh— NREMSSF SN, AEORBEHNO— RSN BEEMOLERR
B, BEAANSENT-ARELETIAREOHZEMTHY, FIFREK
AEHER &N, £/, KEEHEITRDATHARY, 1§ 100m K, B{TE 500m R
BONEERRBEATHD I ENEL, FOEBEELRE LZHFROHEATHEIN
TW3, LW RKEERF-D.

TH, REZOL I BBEEBOBRENEHML L GRESNDIDOESIN? L
NICHABOAEENRKESBEFELTWS LEbhD. ARIIFEERICERL, %
MIEBAELT S, Tor— NRABRKRE,ND, s ATA~TATHETON 2y AR
NERBICHT- D ENRENT. 20 2 s AR+ A E TR LEEICHEHET
XAMNEFORBTICERT S, TOHITIE, TELETEDBHOLEREED
B, i, BHADROBVEREM AR LT HIER L.

1 BOEBREOK 90%% —F TORBFEHIBRLT I LATENL LI,
AR, /X—FHRBFE = Perched raptor (Ferguson-Lees and Christie, 2001) T
BB, N—FnbLOERIE, AV VIRPBEASORARELVIET, =RV F—H
BILE D, RARHRLIEY (Torboton, 1978). F7o, AL, HZAFEO~E
¥, BREZOTINEOBMNERTH SRS (F2EE2H), WALABESREZ
FRLETHNAZIBFEOELY T, BMEREFHE-T-DICRREEEREN %
CAHFRIERLT, | AOEHCED IRBEDHOFENEHE N OLLEXLND. &
iz, A, BHLREHEORABRTHS D, FEOEADRIT, S—FEALD
CEBTARMBMOLEREERTORAEIIHEEBEZITDLLEEADND.
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COX)RERBNBEMEETIAESREDERLED, EHEHLXRITT 512X
OHAEEE, ORDEMOREBE, O —FBR, OERZHTER, ORETH
BHEOHBIIEBWIRERREIBVWEATHZILALERLLEZOLNS (Newton,
1979; Janes, 1984; Cody, 1985). O~®IZ2>WT, UTIZHBHFLTWVL,

O: £BH#, H5VEIRAMAOEAEEILX, R—TFTHEFORAEDRIIKEL
B % 5 %2 % (Becherd, 1982; Preston, 1990; Yosef and Grubb, 1993). 72
L, MABERNGWABRMTIE, BAVDENMES 2. AEORMEM TH 5 HEME
DHHEMO TAKBEE] KRBT 2EEEEL RELPLT S - Lit< s (BREAH
HSERK) ] OWIEIX, EHMBOS ALE~TATH, EEAFELERMNNAESE
EEITHICELS, BBLRLTWRETH- -0 L, EHEHICHD 7 A LA

T, WABE, RAFRRSEREHCE Y, DkBAE] FERae#E LTRE
&ﬁ%:%%#é:kmméﬂt.LWLfKE@JT%,%®%ﬁ%ﬁE$T%
5, RSB L HERIZ, 5 A LALLTTIREAME L TEAERRETHY, TR
L L TOBERMBEWNIERNTENTE. 2%V, MEBEOBANLIX, KBEHE
Eni- KkEE] ORA#E L CoBEMET, FHaTicIm, FREHICIIE
WEEx5. LER-T, 5 AL~TRAEOEHASIE, KBEHFESHLZ KEHE]
THRETOIONDEORVEER THDLEELOND.

BRHHAFELT, BRMADR FﬂA%ﬁéksﬂt~T@@@a%m@iFm
A CORBHENEL, FEHOETITHY, Hheic KEBE] FEDL, THE
By ABEMLTWE, 7TAEPRAOEHEHICE, 27T IREHK) THEDL. TR
TH OBEN, EEHICLIEABEOERLLENWILEEZXDE, TOLIN
RAMEOEEHBLEE, KEH) OBEAEE THITSLEL, DEOIVEREH
AR AL TWVD. '

EDzZ s, EHICBOTERMELTORLRIBELF TS KBAHE) &
(BlEh] ¥ BbERE-o, PEBOL>BHOEEX, EEHMLEL TORRHMA
DREMREVOIBENDIE, BEMEORVWEER THL I LHTREIND.

@ : BMEYOLEBRBERENERIT, —FTHREORAEVRIIKREIEELS
% % (Baker and Brooks, 1981; Smallwood, 1987, 1988; Preston, 1990; Ontiveros
and Pleguezuelos, 2000; Butet and Leroux, 2001). ¥ 7ebbH, £REBERLEME
NEWEBH T, BADENMELS 25, ABROEHEMICK T 2EMHMORLS
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EORMIZ, 5 A L~TA® IKBARE) TIX, V=AEOABRBENREL, £/, TK
HE, & BEHk CLRREOABREEIEVWRETH- 7. Z0Z i, 5A L
~THHEHOEHENEIL, BHL L TCOITANEOAELEDEEE L Z0OABBEENS
W IKERE) OEEMSTIREINS. £LT, T ALAICks L, [KEG] T
B NVEOAEBRBEMNMETL, BREN MM T LS. £/, TREHK TREREER
Bboo, v, BEREOAREEILATS. 2o ens, EHEHOT
ALATE, AWML LTORREOAROEEMENREINDS. ~E - I FEHIT
ABREEZENLOD, BHEHAE LT KHE] TOATHERINLTVD. —fK
Bz~ NAVEO LBEH-Y OEMEE, VT AVEPREREILIV bHEVYD,
ARBEMEC THLEESEMNMEVWEREARWEAY ., EHEHEZBELTCINLDAE
ENEREND KEE] OHRAME LTOEERIENEEXLND.
BERHMICB I OIRRBHOE AL, BRBEBEENORD L, 45 AOFHATH
X, Y AEHORBEAENEL, EHOETIIEY, ReAZHIZVEEIBEASL, B
HEMNEMLE. BNOETAREOKRTYH, EfELHO 7 A Ldmid, BEAE
DORBEEGRE NPT, Fi2, BlIEEELS VR, ~Y - PSR, LHEHEE
CCHRIF&ENTZ. 20X RBEARBDOFHNLENMT, EVIVWOLEEEETY
rEank, PFROIVEVHVFABKEERKLTWVD

UEDZ s, ZEHICBOVTEYBYORROFIAZRIET 2 LR BDEY
DEBLZFERELLTWHIREBOH > BHIOHE L, EEHLZEL TCORMBHO
HEREWVIBANDI, BEHXORVEHEMTHD Z EBXTREND.

@ : FERNA—FOFEE, A—TFTHAEEOREFNBRROEREDRICRESE
B B % % (Marion and Ryder, 1975; Stalmaster and Newman, 1979; Janes, 1984;
Thiollay and Colobert, 1990; Widén, 1994). T 72bbH, N—FOFEEIEHVITE
BEDRIIEL DN, FRIINR—FOEFLHEIRLEILEELZITD. —KIZ
BWA—FIEECRAEGMBIZEND D, BERIFIXETL, HEMAE TOREBEN
BENLDI1EE, MULKHARIIEIIET T2 (Thiollay and Colobert, 1990). #Af&
ThH, BVR—FELRAMEE TCOKEERELRS R2BEHELIRO bR, X
—FOBES L AERAEHOD REITIZH 60 Thotz. ABOT 7YY 1D
KERBIEBEDOEH N 70~80m THolzZl ENDHEERT DL, KEOAA—FnbHHK
A F COEBIEFEICEVIENIBEMTHDLLELD. BHEMIZBITIAED
N—=FFBICOWTIE, TEEHICEY, EEHMLBCCHEBICELZAEHRD
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HEBIZR > TREEAFLICHMEL SATHZEN RSN, KBIZELAZAMOR @
HOMRBIIZNI—F LTWBBEE, KBEE, b LIEMROoREKOHE THRE
L, MICHELZROBMEROKREIBICS—F L TWEIHEEE, WETHETS. &
SEHOBEBOH D EMIT, EEOBRVWAERMICESNT, EBORVWEEEBLZ T
DI, TOMMOBEEEMEICIEIRPIEFELTEY, LI MOE IS
HRLEEDILEN > TWD. Thbb, AREEMOBREROREKROBEE TILR
BHEEOKRERZEEL L TWVWS. REAKICBITSZA—FIX, S—FFTIEICX
THIXBEHRICERTES. $4bb, KREIGETTES, AE1rLBELNIETS
<D, Fi-, BT 2EKE, BEBEOBEENLEVWLZD, —F &
LCHRIAFRERZRBENRPKESFMIZER S TWAIEELZLTWS., T7 U BN
CHBRLTARBORRKFEERMNE LI AL >7201%, FAFRERZEIDON—=F0D
ILT, RBRBEHERIDNR—F2RIRTEEEDELEEZOLND. LB - T,
DX —FRRAEEOEDNENVREBOH D BHOEEIL, ~—FERE
WOBENDIE, BEMORWEEMTHIL I ERTREND.

@ : BERHEMICB T HEREFNEIRIE, S—FHAEEORADRIIKREIEELE
Z % (Bednarz and Dinsmore, 1982; Morris, 1983). T2 bL, BEEBFAOREED
BREMTHNE, FRDENEMNS. KRFIZBITH5RETIE, 52 » IO EEH#M
X, ¥ 3B.3EOREBEOPTEUTICA LGN, WEH LR KBEOEMAEHE L
TWVWHIZENTFENTWD (kojima, 1999). ARHFFEIZK T HHEFEHD 10 » FTDEE
CHUE, RTREBICE LEAEROME EOXXEESERKICHY, BRixrEm
PREHRICOTNICADRAAREREBICEZ RZR T bz, A—=FiF, B2POiCL
T, BEAOKBEBIZH > THESSH L, B0 475n LLINICE/3—F D 0% 1 &
Th, Bob 15~225m OFEASEBICHA SN L S, B REBEOFHEANE
MEHBRE R o TWBZ ENRENTZ., R—=FREPLEWVWI LIE, HEOLDD
RAIANEMADZENTEDLD, DEORVWERMFIATHSL LHBTTES.

EEEERIIBIT2RBITERY, HELERFVEREEMORE, B OES
DEGM, BABRLOBREIIL - TEELZT, LT LLREFHOES BEMEF
TiL72vy (Newton, 1979; Janes, 1984). AEDH{E, A A F RNV T MAT R
ZLOHEABERITIH DD, BEKICERT I L TEOMOEHTIITMI-SNT

ZEBRbhS. UbkoZ b, BIEEL TRASFHAHERER TEOI2AEOEH
ik, REDEOENOHEEELRB WL HETZ 5.
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® : BHEHICK T I2REBITHEMNIL, —FRHEZFORBDRIIAEIEELE
X% (Tarboton, 1978; Thiollay and Colobert, 1990; Sonerud, 1992; Plumpton,
1997). Thbb, MEHICELICERLTERATHERERD 2285, S
FILBIT D RBERBERBRLNR—FRORITERS 2 HE T 5221280, &%
REe\mO TS (Newton, 1979; Janes, 1984). AFEDITEIEANIZIT S 1 EHi-
0 D/R—=FTHOMITERET 20m UNOEERRE L E L, EEECx L THERVWADHES
BERARBO N, E7, REOZDIIRIT UIZEBE LB LT, BEICEVW &
"o, BROOEREO-DOOBBERMEFE/IMCTII LT, REaX V22, BE
PEELZFEDTNDLHBIENS.

N=F BT HHERMIZIE 2 DOERERHD. —DFFHKE NvTFovy) O
TEDIZHEHN—=F 22BN D E TORM (REWERMK) &, BAA-FTORRLHED
T, HONR=F~OBEDOI=DICHN—F 2 BN D £ TORM GERABERR)
THD. ZOMEOHERMBOPREZ LT 5 &, BRBERBIIN 6 4,
BBERBIIN 100 ThHo7z. 2FY, =D RR—F I 6 BETNITEDEY
ZRRTEDIHENPEND, —DONRX—FTI0OHUERRTER2WERICIE, RL
N=FIIHET DLV RO —FIZBETHIZIN, BB TERVWY X7 28K
THIENTEDAZEEZTLTWS., L, HA#TIE, KEO NS —FHIERR
X, "N—=FRIOEEBESCHEERIRIZEI-TEL, —ELTWARWNWI E2E
MmOLRTND (Rb, 2002). EHEMTYEH, N—FHERBIITIES SENEBOH
N, —ELTWRWI ERENOLNE. O &, N—FEDORELRM,
RHIZ L DMREDBNEND, RER - FHERMZ2Z OBRBRANCH E SN
TERBISETIZHE L T2 TR RN EHERIND.

UEDZ b, AEIFEBAOSD2EMICENT, RITaX b2Mmx, —F
TOWERMAZRRICE L TELLIER LT, BRADERLZEDERATHZLT
W5 eEEZOND.

B2 YIONEEXTDOERBRELICAITTORE
-1 HONRORBEHICEITEI//ANELY FOFRSR
AEIOO~BIZBNWT, AEA/REAOHZEMEEHME L TREFLTWEAE
BFEMRBREZR L. RIZ, ERHEOREBIZOVTRITS.
EOBAEENFIRTIEBHMITITHOBHOEREY ZORICET LV BB
WEZHET D (SFu, 1993). Thbb, Y ONOFTEEOPIZIE, RYEHOI

132



WVEOABHMPEEN TS, LEB-T, EUBREETHI Y NITE - THT,
AERIWEERLTELE RV LW ABRHOMMEE (nicrohabitat) 23, F
MNEMOI T VEOERIZE, RABRKEBEEIXZTVWIHEERHD. BEVEHMTH
DATNEOERBBEDHELN, I NOBEEPLEEMBRICEEZEL TWHDI D0
IXE5DEZAENPD LN TIHWRY., 22T, MERNREEIZOVWTEETS.

TUor—bMERICEDE, ABOEMBIZEENDKBIZBITS KkBEE) O
BRI, 2EEEIZIERIC Tho1=08, [KBEHEINTWRWKEA] OF&IE, £
EhIVERBICE . 2% 0, RENSEHEME L CGEEFT HKEIR, KBEIE
EHBEHEINLTVDN, KENREMRO [FEAE) OLIEHEMKB LN Z
Ll s, EEOBBERIY, WREKEREZERT IO, KEPMEELNT
a7 Y— b THREENDION—HEHTH D (F)1,2001). 2O EnbEXD L,
ARENBRFTHKEIE, BEEBEBEINA TV THBE0EULEBBLEZHEWSY A 7D
KET, WROBSEMHKEEIL, I AUEPAY - MIFEIZE - TIX, £9F
e RE L TOMENREA D (Fujioka » Lane, 1997 ; &/, 1993, 1997) &
Ex5.

AEOBEHMIIBITAIINANFDO=RTHT), =K TAHAHZN, FUF
ay AL Ho Ao 3 fEit, AEOLBMICEFRMICART 2N, BREERMETE
NENERR->TEY, B, =R THAHAINVE RN Fa UL AL HTLD 2T,
BREEICHE Y AR MOKE, HICKBREFBCKH LTI THL Z Lmani.

FHEETORETIE, BEBHBICLIINVEOAREEOERTYE, ThAbrE
BLTDHUIAERY ATV ERI LD ETIANVEOAREEORTZH T
BEVS (BAJN, 1993, 1997). ZL T, ThbHE2ERELTWVWEAAS FZTFROYXH
DEBBEEOKTEZHBOTCVAFAEEMEZEELTWVWD (BRI, 1997). ThbodZ
ENb, L DI VERA~EE (AP - &, 2000) »EABOTELREDBY L2
STWS (B2BEE2H) Ztx2Ex5L, TNOOEREEORTIRIAROLR
HBROCEER D RECEELRIET IR THELALOND.

KBICBTABERELER, VZLVEOERIILE-T, ADERZHEXADENR
LhoTWh., KEOBEREICL-T, WMERICHEANREL, EINCELH
KERED HiL, DWVICIEERT e, BORTFEHEOKREICLY, KEOK
MRAKESBICHEAL, KEBROEKBESZHEARIEDIZ LT, ERCAELRRE
~NET (BB, 1997) 5280, =R THHTIVTHE, £OXIREH%
ST AERASHD I ENMONTWS (FIfE, 2002). 7=, BHERERIL, A&
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DEEHS L LTOBELEN EATRENRTWVS (F4ESE 1HE).

UbkozZ Etht, KEO~A 70 sy hOREICIE, BHEEHISEZITRD
NTWARVWD, BRBEREZE20FEUERBLTVD LI RAKEBEED LS ICH D 2N
HEETHD. KEEBROBHL, £EMERE HOFEROLLDOOBELOKEILE
THHEBHEOLEMRIINETCULEZEREEF>TETWS. LL, BEOBREM

HERALIE, BECAYSHEHETICLIMRERROBEMLEZ LT 2L
M, B OEFHMEICL > THENLDLN TS (FlxiX, BAJI, 1995a; FHED
1988 ; Fujioka * Lane, 1997 ; Fujioka, et.al.,2001). Z i) 6 O BEBEHICI
ARACEELZEA L TESRARTH S, EROBESEMRIT, KH, K&, #
N, =OMEDOKZOSELELZLL, ZLOKEEYPOERIIADEE LR L
3 (BRI, 1995a ; @D, 1988 ; Fujioka * Lane, 1997). Z O X O m&d L
THOHRET D702, BRBEHERICABEKBAOERNFTRELRD &) RAELR
BLZY, AHEABOBELZHTICERL T, MRICERBKELRET 200K
EAEARRTERZ (5K, 2000) RAEFEMER (LKL, 20000 TRY ANLR
TW5.

70, NEMOBELEKBE~OGEH LR, BE~ORKRLEETHD. HBRO
BRI OB - 7= & EAM CEREE LB ORETIE 16 &, 141 EERN
MRINTEY, Y7 TN EOBTERNPEED 82%, =K ~E, ~E
BEEOCHEN 6%, b I XLEOWILEN 11%, Y~ ) o (BF) B 1%T, £
DELIFANERCEABMMNLORHTERNZ EBRREINT (A& - B, 1996). Zh
SOMEMIIABOTERAMBYE KL TS (FB2EF2H). £/, MET
OB AEBOEEFESIE HFIEICOWT =R THHEIANET A F AT IZEBNT
I A0 — 7R HEBE ST EEEOPRICOVTEND LI, ZRLAIE
DL LTHEN 30 ERBOBWVEETHLIENRINTWDS (KAWL,
2001). ZD X R#EEIT, ThAIOBERBHEEEDDILEIARLT TR, TTRE
RO TWVWBLEZATRVEDZI LT, £EROBEREICERTEZLILED
nd.

2-2 HYVNRDEREFEEL-REEH

AW Ty —RARAZTF s HIRE LTS E Lz, TERFEBRBICIB T 268
HOdH2EHMICHONT, KEOABHICKT S LHBREOSRME (5B 3 EE 3 F) I
SWTERL, AENERME L TRBHTIZL2ERLRERHICOVTES
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T5.
TERFEBBRKICKTO2REROH S BT, KEEHBIITRDLOATHRN,
18 150m i, HBATX 500m AL O/NEELBRERT, ZOREMELY ER L/Z/REHAKT
BENTWD LI, Trr— MERETRIEINEZABEOEREMOKFHEAF L T
W5, FELCHMAOKE, REAOEREIL, FAEBREREO. 04kn® (4ha), REAME
£ 0. 05km* (5ha) ~AHMAFEME 0. 47km® (47ha), FIEAREME 0. 46km® (46ha) D D
FT2LHMETHD. AEOABOFE Y, £RHMOTHEEBEOREIZL - TE
FEnd., ARPERTHILHBEBEORE LI LD D L, REBEME 0. Lk’
(10ha) ALk, RlmEARE 0. 22km* (22ha) LAk, & L C/KBHIERE 0. 09kn® (9ha)
UERLBETHAS. LL, ZNOHETTIX, £EOFELHNT L LITTER
W, I OEMBEOIINT, ENEFNOTHBREEEOHEMEN RN TRL
THERZLRY., REREREEERL LEBAETRTE, AEBEBICT 5 REK
mRELIT 1.45 (145%) SL Lk, AKBEHEERELIL 0.77 (T7%) Lk, £ L T3HKH
HERAEL A 0.23 (23%) LT THD I ENUBEREZGETHD. ZZTHEETN
X 51X, 10ha OFEHEESFELT, TORBAY M 145% O R EHAREFE (14. 5ha)
THDLhTWEELTYH, BEAEARERE 22ha IZELRWIZ L THD. 22ha ODFRE
HTHEBMOEMEZFEOI1Z1E, 0.15km* (15ha) U EARKETHD. £/, Zib
DEEEZBETICHROLT, EEPERINRPoHERNFET DI ENG, T
CCHY BT EHBRESRGIST TR, BRECIIAERORELHBITE AW, Z0
BEZEDH-OICE, HEaAEEL, SfEBEABRRCHT>ARBMENRBEER
e (0.57, 57%LAE), AKEHERBL TRINLIBHEHOELZEDDL L THD.
Lo T, AEMEB L TWABICEW T, fEBICEHLZMEKRDIRRE &
REATOKBHIEOMEIIKREEEE THY, BOFLK 500m (5 3 B 4 &)
FETRARE LTHAIN D TREESBVOT, B2 65 500m (8 3 EE 4 )
DHEFEICB T 2R EMAROKE, KEPFELZRAEBORETBRICEELITER
Bigw., i, EFFHABATHoTHLEREHE LTRASATWD Y, b
DURETTROI>RETIEARY. FLTER, EELTWRWEFRICEBW TR, i
BEORMERLm-T L L, TOHEHEEROLICT I LPRERLER
ZETHDH. oL, B ETHLTERFEBREOBRON MR LR E L
LD THY, +HRYUIATOZHF TR, Z ORIE % #HIR O GF 5 E
WEEHTHEODZ LI, KRERBREMFEI ZEEZRBL TBIRETHD.
ASH%EBIZ, RED-OOEH LV XL RBFENAREZEE T LI L, £
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LCFREDHL, BRLTW Z LT, REHAOLIEMICBITHABRERERTR
DB LRAY N FOARMOERICEbOIMEFEE 2T TCVELLNEEX
TW5.
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Conservation of the Gray-faced Buzzard Butastur indicus and its habitat

: a landscape ecological study

Summary

1. Background and purpose

To conserve a species we must have a good understanding of its habitat on various
scales, and we must clarify the behavioral characteristics and environmental requirements
of the species on each of these scales. The Gray-faced Buzzard is a medium-sized bird of
prey that lives in rural landscapes in Japan. Its numbers, like those of many other tropical
migratory birds that come to Japan from Southeast Asia etc. in spring, have declined in
recent years. Destruction of the buzzard’s habitat in its wintering grounds in Southeast Asia
is one of the reasons for this decline. Another reason may be that changes in the Japanese
rural landscape that have reduced ecological diversity in the buzzard’s breeding areas are
having a serious effect on its survival. The Gray-faced Buzzard’s habitat can be viewed on 4
scales in terms of size and function. On the biggest scale is the super-macrohabitat, which
covers the whole of East Asia, i.e. the entire range of the bird. Contained within this
super-macrohabitat are macrohabitats (breeding places, wintering grounds, and migration
pathways); mesohabitats (the buzzard’s home range within the macrohabitat); and
microhabitats (smaller areas within the home range in which prey live). I focused on the
rural landscapes that are the buzzard’s breeding places in Japan. My aim was to clarify the
relationship between the Gray-faced Buzzard’s habitat and the structure and function of
land systems and the changes within them. I adopted a landscape ecological approach by
analyzing the bird’s behavior and environmental requirements in an effort to develop a

suitable conservation strategy.
2. Macrohabitat analysis
In this chapter, I outline the general habitat ecology of the Gray-faced Buzzard at

the macro-, meso-, and microhabitat scales.

a) Previous studies
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In previous studies the habitat ecology of the Gray-faced Buzzard has been
investigated in the Kansai, Hokuriku, Chubu, and Kanto districts of Honsyu, the Northern
Izu Islands, and the Southwestern Islands of Japan. The buzzard’s breeding grounds in the
rural landscape include coppices and paddy fields in the Honsyu region. The birds prey

widely upon small mammals, birds, reptiles, amphibians, and insects.

b) Fluctuation of the population of Gray-faced Buzzards in Japan

I used an exponential smoothing method to analyze fluctuations in the buzzard
population from numbers observed on Irabu Island in the Miyako Islands of Okinawa-
Prefecture, Southwestern Japan between 1973 and 2001. The population of the birds did not
have great fluctuations, and was almost constant from 1973 to 1985 and decreased gradually

from 1985 on.

¢) Questionnaire survey

Our research group used a questionnaire to survey naturalists about the bird’s
habitat ecology. Although the numbers of buzzards in the Tohoku and Hokuriku regions had
increased, those in other regions had decreased. Homogeneity analysis revealed a
relationship between reductions in the numbers of birds in an area and local development.
The birds’ breeding grounds are located mostly in hilly areas. Of the points within breeding
habitats at which birds were observed, 74.9% were in woodlands and paddies. The buzzard
favored conifers in woodlands as nesting trees, and captured food around the nearby paddy
fields. In rural landscapes where there were paddy fields on the valley floors, it is not
uncommon to see abandoned paddy fields surrounded by woodlands. Quite often, these
abandoned paddies are surrounded by eroded drainage canals. According to the
questionnaire, most of the buzzards’ habitat was privately owned and unprotected from
development; in 41.7% of the observation areas development was considered to have had

an effect on breeding.

3. Mesohabitat analysis
I studied rural landscapes in the rice-growing areas of Tega Marsh and Inba Marsh
in northern Chiba-Prefecture, central Honsyu, Japan. There are several home ranges of the

buzzard in these areas. I aimed to understand the amount and balance of the landscape
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elements in relation to the buzzard’s choice of habitat on this scale.

a) Natural features of the research area
The landforms in the research area can be divided into 3 categories: uplands,
woodlands on terrace scarps, and paddy fields on valley floors. The uplands are used mostly

for cropping and rural housing.

b) Distribution of habitats, distances between habitats, and valley width
Buzzard habitats were confirmed at 22 points around the Kashima River system in
the Inba Marsh. Many of the habitat’s point were distributed at intervals of 500-1000 m.

The valleys were 20 to 80 m wide at 77.3% of the survey points.

¢) Relationship between the presence of buzzards and landscape element values

I analyzed the relationship between the presence of buzzards and some landscape
element values in Tega Marsh. Areas in valley-floor paddy fields, in woodlands on terrace
scarps, and on rice farms where buzzards were confirmed to live were significantly larger
than non-habitat areas. Moreover, at the confirmed habitat points the ratio of woodland
areas and rice farms to that of valley-floor paddy fields was high. Further, the ratio of the
length of the paddy field — woodland interface to the perimeter of the paddy field was high
at these confirmed habitat points. Discriminate analysis revealed that the buzzard’s choice

of habitat was relevant to such features of the land system.

d) Home range monitoring by radio telemetry

I attached radio transmitters to 11 breeding male buzzards, and during the breeding
season | studied how the birds used rural landscapes featuring valley-floor paddy fields in
the catchment of the Inba and Tega marshes. On a map I plotted the places where buzzards
perched to search for prey, timed how long the birds stayed on each perch, and measured the
distances between perches. Throughout the breeding season, the length of time the male
buzzards spent perching in the one place before feeding was significantly longer than that
spent on a neighboring perch not looking for food. However, even in that case, buzzards
moved to neighboring perches after only a short time (about 7 min). There was no

correlation between the distance from the nest to each perch and the time spent at that perch.
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In summary, the amount of time the male buzzard spent at each perch was similar to that
spent on searching for food at each perch. Perches had a long and narrow distribution along
the wooded hillsides. Although the longest distance from nest to perch was 1150 m, over
90% of distances were shorter than 475 m. Because buzzards often used perches at a
distance of 75 to 225 m from the nest, it became clear that there was a concentrated feeding
region in the buzzard’s home range. The height of the perch was significantly positively
correlated with the horizontal distance to the feeding site; with a high perch the potential
range for feeding was wide. In addition, throughout the breeding period the buzzards
perched in areas where wooded hillsides bordered open environments such as valley-floor

paddy fields or cropping fields.

4. Microhabitat analysis
I aimed to determine the birds’ preferred environment and its influence on the

abundance of prey within the home range.

a) Seasonal variation in choice of feeding places

By totaling up the number of feeding points month after month, I found that the
buzzards changed feeding places according to the season. Buzzards fed in the paddy fields
in mid- to early May after the rice planting, and began hunting in the wooded hillsides after
late May, when the rice had grown too tall for hunting in. After the beginning of July, 100%

of the birds’ time was spent in the woodlands.

b) Vegetation structure at feeding places

Vegetation structure, as indicated by the level of vegetative cover and, in particular,
plant height, was related to suitability as a feeding place. It was only immediately after the
rice planting that the buzzards could hunt in the paddies. As the rice began to grow and the

paddy fields became unsuitable for feeding, the buzzards moved into the woodlands.

¢) Population dynamics of prey
I investigated the amount of prey in the paddy field environment. In mid- to early
May, the population density of frogs was high. In the first 10 days of June the population

number of densities of frogs and insects were almost equal, and in the first 10 days of July
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the numbers of insects rose significantly. Observations and video recordings of prey brought

back to the nests revealed similar trends.

d) Relationship between microhabitat structure and population density of frogs

I analyzed the differences in microhabitat structure in some home ranges of the
buzzard and their relationship to the population density of frogs, the buzzard’s main food
animal. In paddy fields where irrigation was supplied by pipelines carrying water from a
distance and the water was drained in concrete canals, the population density of the
Japanese Tree Frog, Hyla japonica, was significantly higher than that of the Japanese
Brown Frog, Rana japonica japonica. From mathematical quantification theory class I, it
became clear that the population density of R. japonica japonica was influenced more than
that of H. japonica by the microhabitat structure. In addition, it was shown that the numbers
of R. japonica japonica and R. porosa porosa tended to decrease as farmland consolidation

progressed.

5. Ecology of the buzzard’s habitat and proposals for its conservation

The rural landscapes featuring valley-floor paddy fields are structured vertically
into woodlands on terrace scarps, croplands and settlements on the upland side, and paddy
fields on the lowland side. The horizontal structure of the landform is characterized by long,
narrow valley-floor paddy fields adjoining woodlands on terrace scarps. When a buzzard is
searching for food, it perches at the top of a tall tree, where it has a good view of the
surrounding landscape and can look for prey. While moving between neighboring perches,
the buzzard has foraging behavior of searching and lying in ambush for its prey. Almost all
of the perches used by the buzzards in their home ranges were used as feeding places. In the
rice-planting season the paddy fields on the valley floor have a low vegetation structure, but
as the plants start to grow it becomes difficult for the buzzards to hunt. Because the height
of the grass in uncultivated paddies is high throughout the breeding period, such places are
not suitable as feeding grounds. The birds’ prey changed from frogs to insects and
crustaceans after the rice-planting season.

So, to summarize, 2 aspects of the buzzard’s habitat — the vertical structure of
valley-floor paddy fields overlooked by woodlands on terrace scarps, and the horizontal

structure whereby both landscape elements are contiguous — make it a suitable feeding
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ground. In concluding how buzzards are adapted to the structure and function of the rural
landscape and its seasonal changes, it became clear to me that the population density of
frogs, the main prey of buzzards in their home range, was in turn influenced by changes in
the structure and function of microhabitats brought about by the consolidation of paddy
fields.

Consequently, to preserve the habitat of the buzzard, I have 3 proposals, as
follows: 1) continue rice farming, even in those valley-floor paddy fields that are less
desirable for cultivation; 2) in the process of consolidation of valley-floor paddy fields,
adopt structures and construction methods that take into consideration the habitat needs of
prey animals such as frogs; and 3) maintain the integrity of the woodlands on the terrace

scarps overlooking the valley-floor paddy fields.

158



M

ZLDFOBABRARLIZENRRTNE, AT IRXEELDH I LIITE
BRhol-ThHAH. Fid, BEEBHBER» DL ERKERFREFEME EHER
HEEBISEEIC 4 EREE L, EEHEYT, RNMZER (TRXE7 V7 EMER
B ¥ —H2) I TREWE W, FER 3 ERMARBLII LT
HA, HIKARFORRELRL, TEOBVWANII L THIXEZELHDHILENT
X770, DEZICRANEEDERARVTHELENMOVBE LRS- HITIEN
BHpv. k72, RFEREOEIELBERICIE, MAEGBTARRIKEEZHY,
1, FAEBHIBOT LA R I LEHI TV W, £, RERFRER
EEEMBFHEREMSEENZMEEOMOLFTHFEICIEL, AT LWV
BEAB L LEMERZBOEIL LY, MRELRRARDIICOLL2DLT, AF
WA D EICEL R TR ERB . BICTE, X, HERZIEILY, FEE,
BREICBIT DY ADEYLABREICRATIE W L, HARE
WRITAEARRBAE Y Z LI 2B BIELTWD. 272, BEDOKLLS
LIENMNTHRECEHBALRATIORED oI EREBREND. TOZKOT
HENRITIE, FREEZRTTAIELRTERD 2 EBEZTVD. ZIIELH
L L BT,

BYOBEICEL TR, ERRFRERBEAMGHIMARRELERENEED
BRVWISHERE, RRKFERZEMNMBFRMED ERFTOMBRMLBBER LY, TH
ZROEMOSIENDL, RRICBLIHRHBINELE 72, ARXICKBRTER
Do ONWTIE, GHOMEOF TIYVERNLDIZEIETWEZW.

HRKFEREREFEMBEFREREDEHEEBREFRRZOR T REFHF M
B, XRAMEZEL LT, EVICRIEEL LT, HROHZZRLTHL 2R
D> TWEE &, ARMIbI Y RERHFEIC -7z, BHAKRFELTORS)IH
EBHE (TTERSIPRAEWE) 1T, ITAVEOREERLEZHATVETZWY
FET TR, FTEROBREBICBITSY U AOEEMEICE L TIERN LY
. BAEB¥ESLBTERUTEFEOBREMRFE CHLINARRIZIE, EEHHOT
SF e FULAPNIECOVWTRETEIZIHEL TR, BERRKERNFRR
AR ERORBEEIRICIE, TU4 - T LA NV EBICET SR OBRE
HBIZOWT ZHENW 0 s, BRRKEESREHFEHREOILIIRFIEE B
BiCiE, MY IALORER L TWEREWEY, AFZbl ) Bi#FEIILo Tz,
() BABEOLERREL L #—D/MREBK, IWEEK, BRIy

E\%

159



MU — 7 OFEBFE-KRIZEX, ABXOT U7 — MRAEOKFEMEE L L TRIHEEIC
ol HMERFHESTERBMBEHERREEOMBEYER & M A H KT
E£RABEE L LTI, BERBHRNFRAFTOF LA EL, FFREHEL
2L, FREBEDDICEL T, HIBABRFNRBEANLOERRIME 2V -Z0
-, RIGRFALMHIEFOB)IFEEICE, UWNEEE, FRFEICET V10
ARFERFEE VW, KEBRBARRERORN —K, REAEESEHREL
4 —OBILEFER, RAFEOSOLEBIRERICIE, FMEEL LT U NOEMEFER
EE TRV, £, BEEFORHHERICIE, REHELOFSEBANER
ZBHEY L.

ZOENMCHLHARAEICENT, B ZOFAIIBHE IR LI EZ D
IR L, HiLBE L EF Y. EREBEXRFEHREFRRRERAMER ONTNFEEF
Wi, FUROBARBCMELRTLCNWELEE, £, HREOFAHEKRLZY
BLT, ¥ 0ABRXIHAVEE W, ERBERFEHRFBRERMFH
DEAER, ERRKEEBZFHEMEMAREOCOEZEHER, RRKRERFREMSHRME
R EOFEFR, HMAFHEMEBRFREOFERK, RIFmMK, &K
FHEK, BAEEFRICE, FRETHEEL PR TV IEW, MHAHKRATOM
ARz KICE, BARECEATI/NEAL 7 Z2EHBAICDIEIRIBLTVWEE
Ay

X5z, YBMERICEEL TELNE, —/HRAEEL BRERER=FK
Bh#dR), KARERL BRERKFEERRUFHAEDF), WABHEL (R
BELARFR) 2300, HREEFBEOIEE FR, REBORMKE, %®E
ERICIE, MIEFEHICEL TR RIXBOEEZIEI > TV Wz,

Bk, REPFEEL LT, $-BIRBEEEL LT, FIHREEELZIEL
TKEESS>EBRBFHBEOEHEELFEROREE —RE TETOREORICH
— AATAZRERETLIEEY, £, YO RNOBBIZONWTFIFEEILTILES
FERBFHEEDOTF 2T VA NTHINEE (2LL) K, T L THREDKIZI
R 2 BICEEXT, HIALBAYEZILOLXTLKEIsNERAOY (L) K
IZiE, Ok b TiiEcholz. TOZKOBAN LT, HELEIT T
W ZEIRBERAEETH o7/, £, BEFAEFEERER, BHHE TXA TS
Nr-mge, 3w, v~V —2FELL T NEREKOHBRICHEF LIV,

Ul, AREOZRTEXX T LS o ERICESLHLBLEF D L EBIZ, @
B2 27010 b, SHRLERIIHEICRIBATHE LW,

160



(KR 1) I ERMINAEE

AL SAME 19 £ A H
EARSEFRT T
i FAX
E-mail

BEADBERFRROEEL - STRE L L1, HRT-OBEFVNTRSTNS, HAVTR GBS,
S > TV D HIBOERIFIRA, 1L OAHBEDOBRSITHTRIZBIT 52 D4 B IS L OBGEEIRIC
DNTEEZLITEEN.

(1) X E 22 DRI L USUT4

2) HMEHENFRB L OITANTY L SDMERIN-DIXE OBEATTH, Sk EEET]
a) 20 FELLERT (1977 FELIAD  b) 10~20 £ERT (1978~1987)
c) 3~10 &R (1988~1994) d) 3EFFI~HAE (1995~1997) e) THEA

@) HRT-PBEINTVDIHINT, VI OEBBITEITIH D 30
a) WoTWD ( FRIEND) b) BbHR ( ERIEDD)
c) HATWD ( FRENS)  d) R

(4) AREFFRB LUSTRARNDY " OEBR L OSTERER, « * S RErE ]
a) BE GIEHED) b BR GGERED o BER B9EEd)
d BER EGERRED) o KRS f) X8 o TH

(5) XIBERAFIRIS L O CRT 3 4[] (1995 £E~1997 4F) 129 \0MHE S - lTh 4 %
FRELTLIEEV, EBIZEDH B, BGENHERIN T AT EZO THA TRV, % 22T
WO BTEMER LIS, EE G0V DR, EEATE GWEY), BIRTEY CREWKE, EY) b
DUVNIESIHEROMAHER L -2 2R LET.

6) VI OEEBBBIEDOEIBEIC LICEE - SRR EDHY £ LD, PEHL - BITE -
kG - FEATET (BRGEER) BLUAFHIEIONT, THERIZS,

(1) BB THDEENE, SRHUIEDO D &7 EOERBRIUCAD N & ERTNTHRAT
S

TR &R RS
Fr_T
HONEHTXNWE LT

IS REFALHERR L TV L HET, BIRETERRAERIZ ZSRA T SW,




(f12R 2) Vo NEHRRI T No.

s AE4 SEAMIE 199 £ H H

LU D A~E Z385t A\ V222 D 2T, BRICBEX T &,

A ZOT =TI, BFEOTREME SED L~ UIHELET (B OFEOA SRR L 1T, 13-
ZOXHILETD).
Lyl 1) ERHDOUVNLERITE GHED) BRUOBIHTE CREGE, ED) %
R LT,
L~YL 2) Y OBRFHILIIM IR CRIASCER R SIclb E > T3 0% 2 BNl F
BEELT. HAOVNISTE2HER LT, kIt & 13 8ss (ST s 518
ITEDFL) O ¥ 500m NOHE A S LE$
LYL 3) 1 ) ORFALITMN IR TIRA TV b OB X FE AR LT~
LYl 4) Y OFEFPILISMN RIS CRIIHER L QU VL s, IBXEAHERLT-.
L~YL5) Y OEFRLSMN ISl CE SIS E B HHEGR LTV VR0,

B. FHEH A YR U TV BRI TRRAT & BT 2 | BEH . (ST H AT E o)
75 Y48 500m N CEFEATREMEDS L~UL 1 F113 LUV 2 Tho -l = L &V vk

C. 1% - 1 A LicBEX X

D. Bt 3 4Ef] (1995~1997 4E) D HDIZHWTEEX P&V, b LImwHEIcAdiut, ZhUgio
FLERIZHOWVWTE ZIEE L T2 B L7 A~ABI ) 9,

E. BREOHD L0, FRORWIRY B HIETIR— 2% BB F a0,

(D) BHHE 19 4 SHihoST AT - B - T ThETAS
@] — TR P BT B B I5AE, BBIZEES (A BRE) O TRAILTL 72&un,

() BIEFTREMEDL~UL:  a) LYLl b)) LNL2 o) LeL3 d) Leyl4

() FHEHIOHEL :  a) LU (L) b) Pt (Kl o w  d) Kb

(4) BFEHOEER @ £ m ko E VDo THDBEIIHFHOE LTS,

©) FHDUOREL . a) FHK___ b) B o) B d) KE___
e) M___ £) % o i h) # D) W
DWW #WE__ DM m 2o ( ) (ERDOKE

VIEHE G E 5o T IESVY * BRI AT
KEGEN d) KEDH D LB XTI,

6-1) BRI . a) KEEFHAT, AAKEI=C 7Y — NERTHS b) AKEITER T,



FWOORKKETHD o) KEIKEAT, FWYOHAAKKTHD 4 RN

6-2) JIR: a) KXEZKHE b) #E(F)H
b) BE(F)H, LBEXT)

(6-2a) DE(F)HOBITX : a) 500mA3% b) 500m~1km c) 1kmblk
(6-2b) AEFE)HOIE : a) 100mAJE b) 100~500m c) 500m LAE

(6-2c) AEF) MOFHERD :  a) 1JTE 100%KEFHENS ZebivTsd b)) KEEHED 130
VAR - BHERGERSCHN DTS D o) KEBHEDIZNIRE - BHERGERCM 720 52 d)
FEAEKBEEHER STV o) FOML ( )

(6-2d) 2 (F) HERIOMOIRKE : a) B (F) OV & 20k LEARICEDIL QD GRofic
BHE(F) BRHSHIREE)  b) MG HORB Y IZh-> TREEEE LRk k- TS 08, Z0FMAl
TR TR SN TVWS o) AE(F) OB 0 2> TRIBHIE > TV, & 2AED
ATEERDER 2 LI X > THREHIOWT S T3 &) A HORB Y IZih-> T3 hviakhmk
LOES TR o) RGP HORIDITIZE A ERIARITZ2

K ERRER L SR I PN LET

(7) BHHEPE & ORI

(7-1) EEH . a) 3ALA b) 3APE c¢) SATH D4ALE o 4HAPH f) 4
ATH @9 5ALA hWoAPH )5ATR jHeALA kWeAPH 1)6ATH
FNLE n) 8

(7-2) FEBNA : a) 3A LA b) 3HSH c) SHATAE dD4ALA e 4A%EH 1) 4
HTH g 5ALAE h 5AFH i) 5ATHE j) 6 HEA k) 6 AFAI1) 6 ATH
T n) REA

)

=]

(7-3) Sk : a) 4HA LA b) 4ADA c) 4HATHE d 5HALEA e 5AHE )5
HTH g 6ALA heAdhw D6ATA HT7TAEE WT7TAFH 1) 7TATH mn
FRLE n) AEA

(7-4) B : a) 58 A b) 5AHA o 5ATH d 6HLEAE e 6 AFA f) 6
HT® o 7ALA hWT7APH ) 7TATH jH8ALA k8APH 1)8ATH
FHL%E n) AR

(7-5) Bsrbil:a) 6 BEE) b) 6 ATA o) 6 AFA d THLEA e TATH 1) 8
ATHA o 9AFA h 9HYHE i) 9ATE j) ZhLFE k T8

@) BSTHHEE: a) 03 b) 1P o) 2 d) 33 e 43 ) T

Q) HEAOKIE ::a) 7H<Y b)) ARX ob/F d) ZOMOSEER ( )
e) VRIEILIERT ( ) ) FELEERT ( ) g TOM

( ) h) A



(10) EBAOKE : a) /@ b MEE o

(11) BEARDEDOREE CEEKI ImP) :  a) BIUEIEERMOT b) FEAERROH
c) BHEERTAR (BHEAN) o d) BHARZMOT ) METKHELELTND f)
MECEREUANDER LEL TS g WETEELHELTWS h) Mg TRIEEELT

W5 1) METHEELTND §) Toff ( )
(12) HEAOHE (LRETOES) @ m_( m *iIo& Voo TVDEE
FEEFHZOZ LTT &

(13) EBRAOMEBER : N o *iFoXVbho TV ABEIIEFIOF L TR

(14) ZBEA4 T . a) XB BOXEOHS) b)) BEE @G0 OREDIRY 72 L72H
D) o) BOER @HD ImLLEEENICESE) ) 2oft ( )

(15) SO THFTA ORI :  a) BAM b) LA o FH

(16) BHEHIDRHX OISR : ) RIEE b) BERREX o BEMRHEXFHIRERX d 8
WAL o) At ( ) ) T

(17) ST D NDBOFREE A
-8B R

(18) BIEHZ 31T ABIRDOEERLEREM DA EL NA ¢
| NE

(19) BIHIOFEL ZEX LN T OBA
- FH

(20) BFHEHNZISIT D F DMORTREA
| A

* I E CICERITE R BIE SN FIZB )W LET (KBRS

@1 flio TR a) W=V (i ) b)) MATE FEf )
c) ~EF (Fes ) d) Ny (fEA )
e) HHUH (Rt ) ) &I bR (A )
g ZOfMOEBIH (@4 ) h) RXI -ESIH F@H )



i) /N (A )0 xofh ( )

22) BRAFT . o) AKH (H5) b) BE o) FhE dEHE o £F ) A o R h)
FHEM 1) Zofh ( )

* DIz HOUNT
(23) A A B IRFDOMMDENE L ORERBURDOEEL ZORER. il . o7 BRI TV Tz, 22bid

VinHIBWHSWDITEIZ BB, L
H - R

(24) FofhFElT &L

K IRAZIC
HEREHOZE LR A RIS EEET2 2 ¢ a) 1TV b) VWi
HEOHI D= — (g4 LR E D) 2o TWE/E ZEITRTRE TN
R EVAN Y RAR S
B LHOOTHREZREETH LI TEAIIELE DY FHAN?
a) X b)) Lz

PET, 7uor—MITRTRTLELE 12 SAOEMERIZEBEALEEY, SIHV LD
TEWFE LT ARESENLEFEONAERYL, HEICRVED & &b, P TOERMORE
WAL TDHEDITDEDDH I EEBIRN-LET.

T lr— N FEEE



	20_0001
	20_0002
	20_0003
	20_0004
	20_0005
	20_0006
	20_0007
	20_0008
	20_0009
	20_0010
	20_0011
	20_0012
	20_0013
	20_0014
	20_0015
	20_0016
	20_0017
	20_0018
	20_0019
	20_0020
	20_0021
	20_0022
	20_0023
	20_0024
	20_0025
	20_0026
	20_0027
	20_0028
	20_0029
	20_0030
	20_0031
	20_0032
	20_0033
	20_0034
	20_0035
	20_0036
	20_0037
	20_0038
	20_0039
	20_0040
	20_0041
	20_0042
	20_0043
	20_0044
	20_0045
	20_0046
	20_0047
	20_0048
	20_0049
	20_0050
	20_0051
	20_0052
	20_0053
	20_0054
	20_0055
	20_0056
	20_0057
	20_0058
	20_0059
	20_0060
	20_0061
	20_0062
	20_0063
	20_0064
	20_0065
	20_0066
	20_0067
	20_0068
	20_0069
	20_0070
	20_0071
	20_0072
	20_0073
	20_0074
	20_0075
	20_0076
	20_0077
	20_0078
	20_0079
	20_0080
	20_0081
	20_0082
	20_0083
	20_0084
	20_0085
	20_0086
	20_0087
	20_0088
	20_0089
	20_0090
	20_0091
	20_0092
	20_0093
	20_0094
	20_0095
	20_0096
	20_0097
	20_0098
	20_0099
	20_0100
	20_0101
	20_0102
	20_0103
	20_0104
	20_0105
	20_0106
	20_0107
	20_0108
	20_0109
	20_0110
	20_0111
	20_0112
	20_0113
	20_0114
	20_0115
	20_0116
	20_0117
	20_0118
	20_0119
	20_0120
	20_0121
	20_0122
	20_0123
	20_0124
	20_0125
	20_0126
	20_0127
	20_0128
	20_0129
	20_0130
	20_0131
	20_0132
	20_0133
	20_0134
	20_0135
	20_0136
	20_0137
	20_0138
	20_0139
	20_0140
	20_0141
	20_0142
	20_0143
	20_0144
	20_0145
	20_0146
	20_0147
	20_0148
	20_0149
	20_0150
	20_0151
	20_0152
	20_0153
	20_0154
	20_0155
	20_0156
	20_0157
	20_0158
	20_0159
	20_0160
	20_0161
	20_0162
	20_0163
	20_0164
	20_0165
	20_0166
	20_0167
	20_0168
	20_0169
	20_0170
	20_0171



