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Extraction of topographical features in a natural forest in
Chichibu using DEM and distributional properties of
Fagus crenata and F. japonica within a local scale

Wataru ISHIZUKA *!, Mikio KAII *2

EL&IC

BAROGHLBEED/NY — L IZOo0TIE AL HIE L OM#EEsRIE S TE Y (Fib,
2001), M EBAROGH R A ZN2ZEB L2214 {AThN T &7 (Tanaka, 1985; M 5,
1995; Yamakura et al., 1995; Yamada et al., 1997; Suzuki et al., 2002; & H 5, 2005a; Masaki et
al., 2005; Noguchi et al., 2007), #L4-, GIS (= Geographic Information System) 23% K& L, Z
ML o TE DV HBEORCHIEMRIT 21T 2 L BSWREIZ R > T & 72, & {IZDEM (= Digital
Elevation Model) (ZZD A v ¥ 2 fMEEOHEY], Tabb 1 HIEHOKES2FHEH T L
W& oT, 72 ZIIWMARELEDTREY - EEIHELS 25 L) %I 70 EoRRMMNA» 5,
& HIEFREHNICBIT IR E Vo 7/hBEA 7 — Vv oZk, RN -B L vo -l x
WATED L) BRAT =V (BREAT—V) O, S5I10Ebo e RKEL, MWEWMARATr—IL
OHWEF TRILLIL) TLDTE, ZNENTHERBEOIREL 2 RITMICEKB T 5 2 L5
Thbo LTI, BIZIZNEFEIZBITBIRARET 7 Fi2OWT, DEM % fivwb 2 & Ty
HICER) 7 LK T2 HH L (Fukasawa et al., 2009), ZhIZ X o CTHE 5 MIE#R % 5% D)E
JISREBICISHT 208 A5 (HE S, 2009), IEFICER Y —VEhoTnh,

W KFERFE B LR AR BB SCGEE A (LU, BOGEEHMK) TIE 7+ (Fagus
crenata) — 4 %7+ (Fagus japonica) — 7 7% (Tsuga sieboldii) % & 55 & L 72 KMARLE
ENTBY, 1994 £ ZFEHR5 (6.875ha) & T, KFEM o LA RIRMH O BHRE O B
L UOBMAERROREDT-DOREFEER B2 L x HWE LA KAEERNARRRAE 0 v
I (Long-Term Ecological Research site ; DIf&, LTER-site) 2Si%E Sz (BB 5, 1997), DL
e, AR L AL L2 RBB DMk 2 A & e 200 £ L OB ThnTws (1
5, 1997; #H 5, 2005a; #MH 5, 2005b; #H 5, 2008), LTER-site (£ 25 x 25m O3 N —
MO RE 252D, ZOFHEFIZEKEIT NI — Mo aOWENTHhI, BFROWELS %
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LHMET— 7 bWME s TwDd (BS, 1997), EHS (20052) I OMET— % % Hv, #
TR BA (Wi &5t & OB 2 BT L TV 5B2%, X ) Mlld 22 oK L ~OL TO SRR,
EOIWHHMAL TL 2EEDLERELELG BT 5720121, 25m 2 v ¥ 2 OB T —
I TIEHISICRAED D B0 ZOMH, BmWA Y v 2§D DEM % ¥4, LERAT7r—)
OWIT — % 2 LELRIEICHETE 47:0, JOVHHAERE T L2 FHEEINS,

RIFFETlX, B LTER-site DM 2 RETL2BETH ), »oOFED 2, TF L&A X7
Fx2IY) EVF, DEM O@ffIC & %5488 — v Ot w ildrize 0 2HITOWTIE, HiEER
AT = WVTRZEGEIZZFOGAIBARL Y, TFAFEIAREENZ, A X7 FHRFEEM
FoTHMLTWAZ EDASNS (BH, 1971; LKL, 2004; 185 - A, 2005), 72, 7
FHHEBLOIIXF L TA X T FIZLBOEFENS % Lg% A L (Ohkubo ef al., 1988), #j
I & B EEHESR (Ohkubo, 1992) #1479 728, AIGHEEMICLERIH L (EHS, 2008)
ZEDHE I N TV D, WEAFHFIICAET T 5 ILMARIZ B TITb N2 BEEZE 2 518, 2
N 2HMiZ~ s a2 —)v (BiH - %0, 1952; &4, 1986; B - WE, 1990), FEFA 7 —
) (Yoshida and Ohsawa, 1996) O ZFN-ZFICTHILIZEEE L 220 Al 2 R4 2 L g S 1,
EICA XTI BMIEMICRON- L TAHIZELET LI LR S L7z, —7, LTER-site ®
25m I F7— MHEFIZBWTBAOAET®Z AW TITo 2BHENZEN 51, 43 L Lo
FAHETIE VI ELRENTWS (EHS, 2005a). 2 FEAFE—HFICHRET 2 A5 =X 4
RS A720120%, 2FESED L) ol E L b, EOL) RRTICHESNTEBLT
WSO E LY FIISHNT L W RERD S,

Z 2 TABIZETIX, LTER-site DRMFR 2R E LT, RrAr — VvollgEz17) 2 & TH
722 DEM ZE L, TREFRICH725 X DM E T -y 2t Lz, LT, ThonF—
Z b, RS (72 21E Weiner, 1984) ZIE L7 1T, 7FB LA X 7T F D4R
EEFEOZNZNIOWTHIES ED X ) 2 EEE RIFL TV 5 OHHEEL 72,

AETE R

A

B R TGRS ALE 3 2 UM B A SCEE RN O 7 F — 4 X7 F RIRMICREE S /e
LTER-site Z X} RilAEH & L7zo PHEHOMPIITRNZHK TH 5 AJ)iEicHy, BaFEl (LUTE
25, 1794m) 20 HEICIRE T 2 RO R ENILIEAHE A E S 5o P HIE LR 35° 567, B
% 138° 48’ T, A O EIZH 1200m ~ 1310m, HIZIIM L CABTH 5, FEMWEE T
OLRZEBIMTT (EE 1160m # &) 12B1F 5 1993 4E ~ 1999 4E 0 P 5R1E 8.9C T, &¥EH
(17) OFHREIE-34C, #BEA @ H) OoFNE220CTHo72, 137 EMOHFHE
W2 BROTEN S OEHIL67.8C - H, BEIOFMIZ-189C - HL %21, REMIZATIL
WAE P ERICALE LTV b, 72, ETPIHBKEIR 1416mm, HBEASEIZT7 H~9 HIZ®mb %<,
AZE213 20 ~ 30cm DFEH 2 A5 DBREF 113 % HF, AT 5 IR 72 KSE R o & 5
BWIELTwa (15, 2001). MEMEARMEEL TB Y, FTERBBRBELILEA L Tuviv,
LTER-site TE LT ADIETF A X7 ), BLOYHTHY, #HELE (RD) ZEh2h
25.1%,27.9%,17.1% T, 5 d 31T RD 4K 70.1% % 5T\ 5 GEHS, 2005a),
AHfFeCTHA L7213, LTER-site (6.88 ha) @ 9 H B MI#4>, LTER-site ® 2 K5 — F[X
) FS (FofGot s (1997) ), 0199, 0198, 0298, 0299, 0200, 0399, 0300,
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0301, 0302, 0303, 0499, 0400, 0401, 0402, 0403, 0404, 0599, 0500, 0501, 0502, 0503, 0504,
0602, 0603, 0604, 0703, 0704 D Ft 27 X DFF 1.69 ha % kf 5 & 72 (M-1), %72, LTER-site
odes, iR, BXUOBEHOMERS LNy 77— LTHEDHPI L L, LTER-site /5K
PEORRXME & L CTHRESNTWZ2W T IXHE (0098, 0197, 0297, 0398, 0498, 0598, 0702) 3
PRAEHPA L LCEO (M-1)o LA oT, Ny 77V — 2 %2 &0 A HEIZH 3.0ha & 74 o
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[XI-1 LTER-site o [X #j%] & Fi4H
B0 X DOREAFENFRE L-XKET, #HS (2005b) % b &IEK L7z, KEWNOTIEIAS sz
FHeRL, HFFRIHRIICH 2MOFESIHED o Kl 0199 DR VD REIEDIELER, £ DF O
Z M EER L, TR E &5 L LTER-site DAFO X % 7R,

Fig. 1. The layout of quadrats in the Chichibu LTER site, from Sawada et al. (2005b). Shaded quadrats indicate
the area used in the present study. The number shown in each quadrat indicates the number found in the
northeast cornerpost of the quadrat. The open circle in the southwest cornerpost of quadrat-0199 refers
to a datum point, the elliptical area in the south of quadrat-0199 refers to the deer enclosure, underlined
numbers refer to quadrats that are outside of the LTER site.
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BEDORECRE

A OW S oFKE & WEIX 2007 £ 12 A 12~ 13 H, 2009 £ 8 A 27 HIZ, F/-FNnIZH
LA ALE T A B TRl L7 #iBH (1) ofil& % 2008 4£ 5 A 27 HIZ4T - 72,
WEI2IE, L—F— s (Laser Ace 300) & ZDREEDN 72 D=H (Slick Pro 200 DX),
BN (PFR-240) & —EmEED7-ODOMER—VEMH L7z, WEIZBIT 5 TITH
HANEK T FT— PO ARONE L, BEEOEELDPHT SNz, b 4 lottid 1994 F£0
KEBEMARRTO Yy PRERICHE - ESN (BS, 1997) 0T, 23 F7—FOH
BRI HBIICZED T R T — R EFUFESVPMNE SN TS, WAIEZNENOIEAE T S FLE
B 5B NICIEA ICRE SN, FAEBANDS X OHERIMIONY 77— 2R TH LD,
1 FMETICBBEZ 10 ~ 20 s OREFEE SNz, KBTI EIEZ, L — W —
W & o THHER L OMOKTHHE Do) & FEELERE Dyer), HHMA (6) ZMIEL, 3
$% L 7zo HALIZKFIERE BXUOEEERES m T, FMAH%E 0 & Lz (degree) T
Hbo T, RBLOFENEICBWTIEA 7y MUE, $4bb, HIETREZN S Z/&MT
HHEEITS 720

DEM D4R
W, BohllEmr—21, k(1) 23 LZHEE AR (x), mdbAm (y), BEHH (2)

D3I EREI N
x=D

xsinf , y=D, xcosf z=D = (1),

hori hori vert

BAUITRTm TH b, KIZ, PHEATEERTER SN EESOEE (BS, 1997) %
FAWT, FMHO2 RIS (%, y) 2—PHEEORS X, ¥) WAL, T OMEER
OFHER (X' =0,y =0)1F2 F7— » 0199 HER DAL (0000) (-1 ZH) L7225, Lo,
FHE L L2 EMOMEREE, B (0000) % Z#E 2P E L OB AKRCTEELEE 25 m FFE
TR, T2, FEHFAES (2) 1[Z2oWTIE, BEOREIZL > TH (0000) DOZEEAH 1218.8
m EHEIN T L0 (R - 7, 20060), CoEmEs il L COERERE () 25N
L7z

F72, WERIIEARTHOBRENEL L. WELOREETHL DIIEEIZT T —h o720
WL TRT—=% ORI L7z S0, 1 DO DS ORI FHORKMET S 5T XL 5 (2l
L TWDSDT, FOBEMERE 2RI, MEET (FEEHTRKG) 2 & ICHEL, M
EBOEERZ X7, vy, 2') L LTEHRL,

A2, GIS (TNT mips 7.2, Microlmages, Inc.) _F12C, [E5CJ4E Cartesian 2D: x, y (meters),
IR % Local engineering & L 72 ER & KL, ZRITHEE X7, y', 2') 2T AL (L
T, T — & O & BT 1 TNT mips 7.2 % HIV Tl 225, — #1233\ C Are GIS 9.3 (ESR,
Inc.) Z A L72)o DEM 3K D z sy % Z2 Al (R B) L, O A XD Xy a2
PORLERTAYZERTHI L TEDLNL, BIFFEICEWTE, BARGABITIZH NS 720,
LTER-site D& I FF— :»792 (3 X 3) OFEA Yy v 2258 b L), aFF— &l
3% T 5833 mBEEDODEM K L7 LI, 25 ma KT — b2 90ET DAY 22
NI RT— b EEFRT D, FETOMRE L TELN/I/NIT FT— MIEEIT243 XKEIZ% %,
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F72, ZHEHIECO»OFESD 5, SHITHESHOESEORSRELZEHYIZTE
&9, BT A ICREEOWROMEI LR KREWEEZ 2T /N TETH % A
(TINT mips 7.2) 27z TOEED/8T A —F (SRR 2 vv, HEEALDT2HL Lz,

i EE

fER L 72 DEM X ) #if2 %% (Topographic Variables; Yamakura et al., 1995) # it L 72,
WIRZERIIIESOE 2, EEVHE, fhEacn, MIwEE, S£KIEEED D D5, RFFEHATE —
WERATH D Z Lh s, GO TIIEMAELMMNED 2EROALZHHTLI L L L,
i IZIE TNT mips D 7’02 75 A TH B, HEMFFHEBNT 2 A7z, MR VIZOWTIEiES 2
FI—FrDEA8 I FT— e Lz Zd, MMEE, Krimlize (Profile) RIS NHELET,
ZFOMIZIEMOA TR AMED LD D Bo HBAY V2 PIEMEE o 725813, ZFOH A EH &
HEBLTED E2Ss 72 ch b L 2R, BEOHAIIMNBIEELRT., $£720 DA
P, FRETPARIETCHL 2R,

AAABEYAX

TAEEFAPNAEFT T LES5ME, 7, A X755 WY HOME, A4 XD07T—5 23z
i L 720 LTER-site NIZ3B\WCix, DBH 775.0cm # B2 28 %5 & L THEARMEI FTHR
TWwWb (BHS, 2005b), F72, ZOREMZ0.1mFEETE SNBARVERD S S (B
B o £9, INso7—% 2 AvCEAEFERZ I L7z, BEBERICOWTIE, AFKEINT
WAL (2005 4E) OEAERE D LI L7z, MARMEIZDOWTIE, FRAGEEMRIEAER %
GIS b THUEZ | THEE R 1572, TN 5% b L ICHMFR 2T, B, MIEEEo
FeER Yy, DG UCHEME% Lz, RS, LTER=site AMCAEF T L7, A XT7FBLUY
HIZDWTH 7R, WEZIT- 7. BHFAAIL 2007 4E 7 ~ 9 A, 2009 4E 8 AT 720 [
Be 2, ERIEHZ VT BA (m¥ha), V (m3/ha) 255 M L72. VISEHMHE T, MOBEEIC L -
THEHMLZ (V=05 x BA x H; H#, 1998), %8, WEELZET LK & I24 X7
WZoWnWTIE 1% LAk E L, EhRoBRET — 2 3kNEBE e %A DBH, &AkH, %5W0I2%
BOBAAEL VAR L LS T, 7, A XTF, Y HOENZTNIIB T, filfE S,
L EEHIC, DBH (3 X UHkWH A DBH) % BA (3 X UMAE BA 451 Lk wvo 2k
DIEMET — 5 A GIS N TH7ZICEME N, ZOF— ¥ 2HAWT, ABEMNO27 I FF— 10
FNFNCEFTTL 7B LA X79FDBA (m?/ha), V (m3ha) BXOEEEN (/ha) %
HEIL, 2 BRI LR L 72,

Wi EBAD B LY 1 XBE

243 XD/ BT — T EIC, WREREZEHL, A3 F7— MNICBT 28RO AT
BIUMEMED BA Gt EE L7, £E5HIGIS 2 v, fLBEFEHRICH EDoWT, 7B LUA
2T FOBRINAT o720 ZTHUZ Ko C, /ha BT — MRV THIRAE L BRI GLE (72
ATE, BA &R L3n o bit/z, 21D BA AEHCOWTIE, DITOERH 21TV, M
Rz fro/. 9, KFWPLELERXSL, TR ENOBERICEINL/a FF7— D BA
BRtOBMeEL L, Iheifl - WPLASERIOBA 2a7fie LTELL. LzA>T,
b LR o W THI IR S 5 2RI 2 50 iSO VR ETEOECHFEIET UL, WO
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BA 22 7TEOSARIZ—FE T, ZORYIIS L& SBEINLb0EEZONE, 2D
MEED 7280, WEEE T L ICMED BA A I THEOG M & IR L7z, & 512, LUF THioE 51
DWBREET D722, MOELEFEY FIZonT L RBICHEKEE 2B L,

— LB E T IVIC & BIREHE

W & EMAEERZ SISO 7208, 54 & L OBEMEIC O W THRETRIT 217572, 7
ZNTIRIT— I AICBITFLT7F, LA XTFORE/ RN LT, #OIFIT—rDLD
WZEE, §4bbERRaNEMNAE L5 2 T NREN L (BB AEETT V). HWT,
NI NT— M NIZTHATETF, A1 X7 FOEFR (BAAE) 03 F7— P OMBER; HE
EGRZTWLDEN L (ABEETIV). fatf@irid, SR L7z/ha Fo— Millompis L
WHEEZ 75ty b L, —BILEEETV (LUF, GLM) Z v/, 1 DHOFE /A
ETNMIIDONWTIE, BEBERAET/ZEIAED2M (1/0) 7—2 &L, ETVOSMAII 2 IH
A, U v 7 BIEUE logit BA%kE L7z 2 OHOABEETVOMELIEL, I FI— MAICE
BT AHEMEDBAGFEL, EFVOSMEIIT <04, Uy 7 BBIEINEE L. 2hb
X7 A XTFOBIEINCET NV ERE Lz, ETIVOMTEATIITRTOETVIIB T
WT, EEHEEE, MYEEE Zo 2 FE (MYE2), oMo SEORES RS A0, 7
FHLLIEAXTF (HOE), BLOY VOGEEREE L. ZOEL 3 MHIZ Lo THSG
BA ® 7% (#HS, 2005a) #3WT5ZEDTE, MOoeRELY B LMLz b, M
PHEEICBE LT, B S IEME, T 2b M - FATRNE — O EALD G 2 B EIEBE S
ETidwizw, 2RMHEERIATEL 2FHLMAANTHRL 2. ZNE, TXTOMIE
BAMBAATZET NV (FVETN) Offigx L7z, EEBEREROBESHHATE 2554
R 572012, AIC (RibIEHEIERE) 2HOETVOEEBEIRET o720 ZEERIZEL T,
&b AICHEL o/ BT VR REET IV E L TRIRL 720 LLEOBEHENT LT TR 2.8.1(R
Development Core Team 2008) (2 & - THT- 72,

BREEBE

SREH DR

R & > THE LI AILEE 835 Ml o7 (EBESZED) . MAHAN O A D22/ 54
FR2IRT, FICE, SREDEIMERLE 25 mESH2 6L TRT (UBROMIZE W
THRL) o SEMERICIZMAP 22 RHTEL L), METFT—7 %2 b & IZPNAER L
Ilm f#%E O DEM WL TV, ZOMlEE b &2 8.33m %% DEM A/ L, 2
PoMEEEEEE L (F-1). EMANOERAE OB S -3 12, MO Z=E 5
ER-4I1RT. IS LD, RAEMITTFHERAEDN 334 £ 5.6 EORIBELMIETHL L LD
12, AEOAZEFTRCHMINORE RSN TIESICHEET S, ZILOLENZ I TH S 2
EWI M bND, LIS, ERAENA0ELZBZL L) R EbOTEALRENOAET S (K
3). %bB, FMIEEEMOMEEMG &, BE L ER AR r=0.074 (p=0.253),
e & MM EEATHHIEARE = 0.281 (p < 0.001), MEBHAREE & MMEEAHBRE r=0.127 (p=
0.048) t7%o/z, BEEEMMNEDOMICHBELMBEBBREALN, TOZ ehn, FENZEMT
ERHH O BT ERBES O L0 2HENEL ) (K-2), MEMIEOZFEL < 72 5 HmI2
Hotze F7z, ERAEE L FIMEEOMIC S FHCAHBIBIRA A S e, 72720, MR EE - M
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HOMBRBIIE 7280, DEOHMTIZIX 2 ZRZZOTIH T2,

#F-1. /N3 F7— O EREDOERFET
Table 1. Basic statistics of topographic variables for each small quadrat.

% & AR g T 72 KA fR/IME
Topographic Standard . -
Variables N Mean Deviation Maximum Minimum
Altitude 243 1254.2 17.33 1292.1 1220.4
AN
i 243 33.4 5.58 48.0 17.0
Inclination
Ly 243 ~0.18 1.48 4.15 ~7.04
Convexity
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B oI F7— b, ZOMRE D EI25AE S E72 DEM & D 1572 2.5m MBOERER L ER S,
Fig. 2. Measurement points within the study site. The grid lines delineate the quadrat used in the present study,
and the contour lines refer to altitudinal intervals of 2.5 m based on a 1 m-resolution DEM derived
from all measurement points.
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-3 FaAHh N OAERA EE O 5 A5
MOBEFIHAETI R T — b I FT7— P2 IFGT LT NI — MEICEHBAZOHEEZEHNL, GO
FETHHILL 72,
Fig. 3. The spatial distribution of slope inclination at the study site. Inclination was profiled in each small
quadrat and is presented as a gradation from black to white.

TFEB VA XTFO0% L EKEIESE

AN BT S 7 ), A X7 HEEOZEM SIS O#E) Th b, M3 IZIEREIZY T
DZEMIMHERL TS, 75, 4 X7 FWEiED DBH 5.0cm VL Eo4is (77, 146 4 ; 4
X7F, S10AR) IZoWToEEERS A (X-6) (& I LFMIZ), f- KERLD
L/NERDIZ ) DL GG D FHANN S, 7 713 DBH 75 80cm % 8 2 % 4 4 X DOfAEA
FHET L7720, 5HAOENPEL (X-6a), 1 X7Fid7F Lkl & ANEDED L H >
72 (M-6b)s 72, 2 FI— MEATEMET— 7 2 E5HLE2 251, 4 X7 FOBRNGRE
I3 ARE, HELLHHEEY &5 2 EFHRANNL, A X T FEHETLHEEZ 22 &0 5
(Ohkubo, 1992), /NMEDEHNL L, LHMEETHLOILIOREE LR LTWD EALNIZ,
F7, I FT— FHEMT2HED BA (m¥ha), V (m3/ha) B L OMEHN (tha) 2£E LI
WL72EZh, A XTFDEI)PRRMEEEIL L, /2 FEBA ERAKBAPEDIITF X
DHEPo7z (F2)o —HT, YV ERAKVIZEDIZTFTDIZ)INENZ ERHL IR
72 (£-2) BAOKRIZOWTIX, A XT7FDIIIDVTF LY BUREENF N L, T2
MW EHETHDLIENELGLZLDEARLNT, & ZAHNFEEZ, BHHEGHRE SO X 7F D2/
R AR RELSIEN L2 E M5 TEBY (Ohkubo, 1992), #1127 )13 HERCRE
DEVHOHL\V EAREEE (EH S, 2005b) 2), BA SI138 %5 VOfERE W) DI,
COFENPESELTVEDDLHEEIN, DX )2, DBHBEGAR V Ok F I X T E O
AR OBE WS E N TWE b D EEZ bz,
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M4 FEHN O M D S5
MOBHREHEIRT— b, IFT— b2 IFEHT LN FT— MECMMEOMEL T L, ORE
THHAL L 72,
Fig. 4. The spatial distribution of slope convexity at the study site. Convexity was profiled in each small
quadrat and is presented as a gradation from black to white.

NN
AT
= \_‘b:}cl

7 T S
L \\ | i\ \ |
Nb.\{;\\& NG A
ﬂ°\| DI A ¥
R —_

M5 FEHIIBITETFLAXTF, VA OVAKRMER
MOBEIHET R T —, OWE7 ), @A XTF, +1IY FOEMBEAMEL RS
Fig. 5. The distribution of individuals of the two beech species and southern Japanese hemlock at the study
site. O , Fagus crenata; @ , F. japonica: +, Tsuga sieboldii.
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#-2. TIBIUAXTFDOBA, MK, BIUOWEEOZENME
Table 2. Basic statistics of basal area, volume, and number of stems per hectare of Fagus crenata and F. japonica.

EH 187 g T i 7 I IN R bR
Variables Species Mean Sglilggg% Maximum Truljlll?sn;l)) eerr gtf ool
Fc 11.2 7.51 29.3
BA (m%/ha)
Fj 12.2 7.55 34.7
Fc 127.2 91.26 3459
V (m3/ha)
Fj 108.8 71.07 320.5
Be¥ (/ha) Fc 85 57.86 224 1.0
Number of Fj 91 47.38 160 33

Stools per hectare
Fc : 79 (Fagus crenata), Fj: 4 X 7F (Fagus japonica)
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H-6 FEMIZBITE T E A X T T OMEEERS
al¥”7F, bidA X7+ T, MSEES.0cm Ll ED@E R E L7z,
Fig. 6. DBH class distribution of the two beech species at the study site. a, Fagus crenata; b, F. japonica. All
stems with DBH > 5.0 cm are shown.
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Fig. 7. Basal area (BA) score of the two beech species in each class of topographic variables. a: inclination, b:
convexity (see the definition of BA score in the text).
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TFHEAXTFOREH LY 1 X EMP4FME
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F-1) OEINLHZLLD L 1 OFHV0~ 1 OFRICE -7 BH o720 BA AT TIZOWTHHTE
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BEN/zo 72720, INOIIHBLREVTIE R D> 72,
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T/ AEETIVORMOER, 7FHIEOMPEEDFRELEZELYG 2 TBLT, 7004
WRICEHESN T h o7z —F, A XTFIZOWTRMMNED 2 RENSAERIEOXE
(0.088, p=0.037) %, TAEZICEELRVL OO, HFHAESEDEEL S 2 T (0.042,
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A, TbEPATHIUIMNIL CARTT 2 M HERT 5, 72, MESBEOHFEIRITT
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BOMEGAIZ L o THAONLERAED, BEMICE—- N2 D02 L2 HiE L. BETAT —
VT B RIRMIE & 2 oMo MERE 05255 U S (Tanaka, 1985, Yoshida and Ohsawa,
1996), 7+ A4 X7 FOELET HIEE 1250m T EDOHRGHIZBWTIE, 7FRELLDOM
S 5HT 505, A X7 FIEMBERHICR - 72 EF N 5HM/38 — 0 2D LaVRENT:
(Yoshida and Ohsawa, 1996), —J5, 7 F D5 A &I 7% WIEE 900m T OMGHTIE, 1 X
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B oML ERASEEST L2 D) A b BARAIZ, 7THICBLTE, KFERGR
W T A MR T D, RBATAT —VIC L BTG TITbLTB Y, RIS L %
WA IR Y — VAR ENT WA (Suzuki et al., 2002; Masaki et al., 2005) . & #ipH % % - 72 A0F
Th, TFOGAIY = VIZRIAT = VORBERTFICHEL2ZIF TRl s, #
LR MMOEHETICBWTHBE L ORENAL ), THR>Y 7O AT7 =V THRDH B EERK
DRBEEIZL o TOMBDPHIBR S NG OO, SANORATA 7 — v OMIER T35 058
ESIUILS VESEZ DL RS NL, HIZ, 1 XTFIZOVWTIE, v~ 7 TAT7r—), FHiT
A = VARSI T L 220588 — U B o 72 2 EATRIBE Nz AWFZETIE, NHITE
2B AW, MDD LTI X TFRSATH I EDIRENTZH (E-3),
INEA R TFOBEEIFEZRL WL b0EEZ 5N, UL 2SI L TiE,
SRR EOREIE 2, A X7 FICBTRITEHIENZE L 5.2 Tzt F L b,

#F-3. GLM (2 & o THEE SN/ 7 IVE TV EfGBEE 7V O EE
Table 3. Results of two type of GLMs; the parameter of full models and best-fit models.
Significance level: *** p <0.001, ** p <0.01, * p <0.05, (¥) 0.05<p<0.1,n.s. p>0.1.

A58 AR ) R
ETI Yk fEF A [EIFLYS (I g )2 Effect of presence of AIC
other dominant tree species
Mcg‘::t_(g?gl(%z%e 1, Intercept Inclination Convexity (Convexity)? 7‘%é{/ lfj 7r T S;.Z ZZ; Ldii
1E/ AR1E (presence / absence)
7'+ (Fc) Full —0.810 £0.862 0.017 +0.025 0.044 +0.099 0.009 +0.030 0.039 *=0.273 -0.511 = 0.279 334.34
(n.s.) (n.s.) (n.s.) (n.s.) (n.s.) *)
Best-fit —-0.198 £0.169 - - - - -0.525 £ 0.271 327.10
(n.s) *)
A 277 (Fj) Full —1.300 £0.878 0.042 *0.025 -0.076 =0.101  0.088 +0.042 0.067 +0.274 -0.817 = 0.277 331.24
(n.s.) *) (n.s.) * (n.s.) wE
Best-fit —1.234 £0.868 0.041 ==0.025 - 0.093 =0.040 - —-0.833 £ 0.276 327.85
(n.s.) *) * o
BA 47l (total of Basal Area)
7'+ (Fc) Full —2.108 £0.765 0.022 +0.022 -0.035 £0.089 -0.021 +0.022 -3.508 +1.022 -0.519 = 0.601 —137.63
HE (n.s.) (n.s.) (n.s.) FEE (n.s.)
Best-fit —-1.466 £0.127 - - - -3.064 0.935 - —-143.73
k% sk
4 %7 (Fj) Full —1.770 £0.465 0.003 +0.013 -0.068 £0.055 -0.017 £0.014 -1.637 +0.455 -0.218 + 0.561 —189.44
HkE (n.s.) (n.s.) (n.s.) FAE (n.s.)
Best-fit —-1.724 £0.079 - - - - 1.529 £0.450 - —-195.96
ok Sk

HEEMEOTORSFIX. *** p <0.001, ** p < 0.01, * p < 0.05, (*) 0.05 <p <0.1,ns. p>0.1

HEOAETE &z & OREN

BWTT, MBHEOABTRETIVOMBI & T VRIREIT-72 (F-3) 7IVEFVORERNSIE,
TF, AR TS ICHIRER (AR, MIYE, MIYE2) oA BERBERZITTELT,
FNFNORANGRBOFF OB T L TBY, ERNP LV ENbh o7z, ETIVER
ATo AR O RS, WL O TN TOMBEEDSBIRS N Do T2, Mo S
DBADEELXRDLE (F-3), I/ REETFTNEGHOKE, bbb, YHIITFBLOA
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WahE (Weiner, 1984) 257 F - A X 7FHICA LGN, IERTFEID L T7FL LA XTFD
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Summary

The relationship between topographical features and the distributional properties of tree species
was examined using “topographic variables” profiled from fine-resolution digital elevation
models (DEM) and distributional properties of two beech species, Fagus crenata and F. japonica,
both of which are dominant species in the natural forests of Chichibu. In and around the study
area, a DEM with a resolution of 8.33 m was created by dividing 25 X 25 m quadrats into nine
equal-sized small quadrats to profile the inclination and convexity of the study area and also to
evaluate the distribution and abundance of the two Fagus species. Two spatial analysis models
were created, both of which had independent variables of topography (inclination and convexity)
and the effects of other dominant canopy trees nearby. The dependent variables in the first model
were the presence/absence of each of the beech species. This model showed that the distribution
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pattern of F. crenata was independent of topography. The distribution pattern of F. japonica was
related to both inclination and convexity. The dependent variables in the second model were the
total basal area of DBH (BA) of each beech species. Although the effects of topographic variables
were insignificant for both species, a significant negative relationship was found between total
BA of focal beech species and that of the other beech species in the neighborhood. This was
an interference effect. Two main conclusions were drawn: topographical features related to the
distribution pattern of only F. japonica, and the co-dominance of the two beech species in this
forest might not be established using this small-scale topography.

Keywords : DEM, Topographic variables, Distributional properties, Fagus crenata, Fagus

Jjaponica
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