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GIS ETFv sty 7 bick L THEHESEOFEEAY, —EfBicb
DEHE LA ERE SN TV 3 AREEHHE BT 2 5>V TRET L.
FFREI—HMARICBVWT, BROEKZ 2HOFYINVEI N 72 b EREL, T
FNICD>WTGIS ETEHENEET- 1. BEABEICBLWTRA VY 7 1+ PERKRIK
MAT, 77 2F +BBERACEEORVABEEREE . RICHKAICEWTHT
ThrENFEasnkEREMBL, Chi—EHficblonEtfbLczIREEh
TLAHHITH B EER L. JOEBENIRR7 y—F—y2EEhHDLE, &K
wohTHEME LB TOAKIERH L, CThERBREEMME L
ESI/NERANZ 4 ~F— 5 2FFA L C2HAERADOENFEREZEIH L, ATE
HE N B/NEO L TREESEHIICHE SN BROE S ERD 2. BRICHER
INEHKBEETH 20 E S hOYERES LT, NERTORBEENK L LV OH] & b
BULULETHZEVWHSEELZAVE L, ZOHERRIBHBEE» SBONLEDIC
HDE, AL TR > - TFRECL OV AREESHRHOMBETVEETITS) CEPTE
BT EDaD T,

ELABOFETRE, BERKOKRENES RO CEERPRALTERL T
3LV - S OREERM I IMN G 3 T A TES, ARG RSl
OREBHZIESHLLEE 5T,
F—D—FIFUSNANY T+ b, GIS, EERSHE AEREGEHM

1. T C & I

MLt o | R IS A L 2 AR 1L, SEREHOAMBEERICEVIERE
Hick 0 2 F (Cryptomeria japonica D.Don) » & / * (Chamaecyparis obtusa Endl.)

* MITSUDA, Y., TAKATA, K., MiZOUE, N., YOSHIDA, S. and IMADA, M.: Extractions of Unsuccessful
Plantations by Image Classification Techniques Using Digital Orthophotos.
* SN KBS Y E RSN R
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HE ERET
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AEETAHERMATHRICEBEN TV - 728, REDSE BT ABDS KBS Lw
DWW B REAEERMIL L E 2B HBE 0 (SH - A, 1988). ToOFRE L TR EEHE
BEOSREB LU+ 29w vaUh (Cervus nippon nippon Temminck : LIF v h &
T3) KXZ2AESBFON (FMS, 1992), T EEYHIcX 3BESELELT
W5, ZOEIBHERINMNOARZSFTHALETREL TEBY, BAGHESKD SR
TWa. Ll Ins0RRTABKEEMIL L 7o, TEOHREREIRO &L
WEBREOI- DL L2 MBS NTLE D L TABDELBN, Tk S okt
BEWMKFLSECTHKNE RO IFEECERRES TV 205, FHBFE T I3 AR
DHEB LM 2EETIObFEL STV (FMS, 1992).

D& D BABMEENH O BRI < SBEHEAEZT O LEN S 505, BHIFAR RIS
COFNBLIUBBNMLEL SN, ERICOL-> THFABFAELITO CEHBATRETH 5
BAMBEV., 20k EHMFAEEZH > TV —RELT, INFTEDEEDEHREY £—
bevvrvrF-sBaFHIhTEL (BIAE, F##S, 1993 : Holmgern and Thures
son, 1998). L LEHEBEHBHOLEE TH 2 DR FEHB0AAEEL, HEY) ©—
by v s F— g RBEBESEG (213 LandsatTM 2% 30m, SPOT /cv 27 o3
FI0m) LV REND DB, HEIOQSOREEFELBVWFY I VALY 7 1 + DBE
HEEDTWVWE, FYFsLFLY 7+ FRTEDEEFEOOHAERMIELZA LY 7 1 b
%, AVEa—F—LETH/KABZEHICLEODTHB, FUVILMELY 7+ FTREKSE
MUNEDE (B3 a3 L, BEREEEALTVWEALY, oML HVTHHBH UM
AT A2 EDTES (Z, 1998). TOLIICFIVINANLY 7 4 MIThEEL
EIESHREBEREREDS, VE— by Yy s/ F— 05 CBRNICUES 32 EMT
3LV, HHEEEVE— b2V Y v I F—YOEFEMEE > HEREF—% v —
ATH 5.

COXHIBREERFO>TFIINANY 7+ b EGIS EHARDETHVWAEAZ T, /M
LR > TOARBBEERIOT =% ) v I WEETH B EEZIONS,. 2 TAHET
i, FISNNANY 7+ FEGIS ETHBRTAIEICXAARBEENKILE=5Y) v /v
27 LRI T, NREEKIILO D OB EFEELERTICEAHANET
5,

2. NRMELUVEH

AU DXRMIE, TN KBRS I T AR 20 #ABED S 30 MBE A2 &%) 750 ha
Thd (K1), KEFROKBS IIES1000m Ll Eichd by, MK izakch 3. T
KR 3500 mm T, WNTHROEZVWHIE TH 2. & S IcHIBE M I3 ER —%
EEERLEOEAHE S L RTHRERHFCBLTVWES, ToksBitE, BAkBLU
MBS S, AEEARIIHIE O CHEOZRIME L > TV 3, AFEONR I 3
KRR EERBRE S 0, TORBMTRIRRESLBERZMA/NERE (5hallF)
THEEL, HEM604, EEFERER 1I0ha CESEET I EAHEE LEZZAFE - &
J FANTHANQERBRZTT S MBS R EEES 9B EL 0V EHASI TV 3 (FH S,
1992). L LEHE, FIRIBEBIC VY 10RENFEREBLNEIAKBDIC LD, R
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Fig.1 Study area
X1 gt

#1 EPEHOHET

Table 1 Properties of aerial photos

1989 E|EER 1994 L ER
photo in 1989 photo in 1994
a2
iz 9, March, 1989 16, May, 1994
Date
Hopde g
e AM 11:45 PM 15: 00
Time
AR 1/16000 1/16000
Scade
wEEE
Altitude 4500 m 4700 m
4
""" R 208.29 mm 214.03 mm

Focal Lenght

BB L TV AKX BZ AR Sh 3,

ARAETHOEE RN KESBEFTHROWK « /NAR], HHFAEE, HEAKREERG
2k B 199445 ARFEOA VY 75 b (BT, 19 FEA VY 74 2T 5) BLU
19894F 3 At o Zeh BB A b EICHELA VY 7+ b (UUF, 1989440V 7 1 b
E943) ThHb, ANV 7+ bOTLER > LEREEDHK LERLICRT.

AL/ GIS V7 ki, 74 Y #H Microlmages @ TNTmips /X\— Y a3 v 61 TH 5.
HRICHkILL, OGSV 7 b EROTH - /NEXB X OHEKRFAEEL GIS 77— 51k L
fo. I 61994 FEA VY 7 4 b & GISICDAA, Th &M« /N % GIS L TE R,
ANV T FEBEDE LB « NEROEIEEZTT - 12,
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3. A ik

Rk Gt OBIrFIEZXK 2 1RT. BB, BHROR/NEN (BER) £V ER
L, BEBEBEELRTEHEOKRZSZELF A XET S, £9, /4 XOKBRE, WLEBEHRE
BLUOBRTINEEBEOEREDEHOILEEEL T, ¥4 W ImDt Ly
74+ FEBBE VYA X5mANEYVY Y TIAL, XLICFEHBET « vy (Low Pass/
Average Filter) 2HUVWTHEHGAER/L L (K3). RicIhSOUEEE- 1989 E B
KUV 19MEX VY 74+ PENRFRIZOWVWT, F7RAF v+ BBEER LK. T7R2F v &
FEBR DS ZEMICH /NS BIRSEAYR, FLRBRAMCEEsh TS/ vy — v
DI ET, BBHZFETEESDH, MHrL, HuLLIREASAVShS (HEAYE- &
vy v e, 1992). AME X TNTmips D257 7 2 F + 7 4 )V ¥ Oth CHEMEFZE

(_(—1 994% 4 )L 7 + | —Orthophoto of 1994 N
198944 )Y 7 # | —Orthophoto of 1989 N

FIV T+ FEMR RRE 1 m)
OrthoPhoto (Resolution: 1m)

Y470 v
Resample

ANV 7% FER (RRESm)
Resolution: 5m)

OrthoPhoto (

FHET 1 S

Low Pass / Average Filter v BEEET (S
@ Std. Deviation Filter

FYM Rk

7!'}[«‘/7 #+ hEfk | — FHRF v B
Filtered Orthophoto Texture Image

BLEICLSEESH

Image Classification
by Maximum Likelihood Method

SEER
Classified Image

BRET NS
Modal Filter

BSARALE RS R
Filtered Classified Image —

\.

2ERELRBICARSh I ORI

Extraction of Unchanged Moorland Cells BRET ()LD
Modal Filter

TR 5 TE R

Classified Image of Unsuccessful Plantation.

GISIC & B
Calculation using GIS

Fig. 2 Flow chart of analysis
K2 thro7o—F +—+
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FET 4 NVY

Low Pass / Average Filter

as

as

% N

& A
BREET NS
Std. Deviation Filter

o
AR

ar

Azzai

S

"2
Sﬁlﬂi{m

BIE7 1Y
Modal Filter

M

M = mode(ai)

Fig. 3 Spatial filters
K3 ZEE7 Ly

7 4 V% (Std. Deviation Filter) ZH\W/. TOEERZET + V7 3HREFROFH 3
X3ENZDOWT, ZOEERELHET I OTHS (K3).

NS T4 NVSMBEBLEALVY 7+ VEBBXIUF 7 ZF v BB EAVCEBESRET
5. BEBSEICREMMNXSEO—> Th 55 (Maximum Likelihood Method)
RHWE (B2, BES, 1983 ; #i45, 1986 ; gk, 1997). HEiff =28t v —
=V ) TOREILLD, BEVBKELEDb>TLESAMEESSH S, bL—=vIx
)7 OBERARL— ¥ —DOFHARHKMTITDR A I EMBBVLY, F R —F — Tk
B LSBT A S REABMERS NS (BHS, 1994). X-> TARATEIEEHS
(1994) Itk vBIRa s, GISF—s2HVWAEMNL—=v 7z ) TORBEEZEERA V.
COHEICLY, EFRAF b/ FATHNROERBELEE LIcKRSHE, 61277
ZF P EBIEBOTHEHSRFEICE L ->TWA Ty VES RS T, 8, LKERKE X
UHERMATHRD 3 75220 T rb—=v 7z ) 7T4AEFE L. 1989 b & UF 1994
EANLY T+ oW TEFREFR M L—=v /o) TEREL, Tk v, LIEH
HBLUOHEBRATIHKD 3 7 5 20N EEBR B/, T/, /1 XOREBIUCHEHER
FBREDODEOILAEEE LT, HEESICESEE 7 « V% (Modal Filter) %HW\ TZER
TANI) T ETot., COBREET « vy IUREFROFEI X3 VICOWVT, %
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OEHEAHET200THS (K3). &S5BS 1989 s & OF 1994 4E D 43 %5
BEHERADYE, WA THEE NI LETEAHE L, ChARESHKIIE EHL ¢
ARRBENH & 2 n A e ncEg (LT, RERESEKH M RG34 2) 2154
BRICZENZTHORKATOSHER B L UABREERIIMHERIc>\WT, - /NER
FHEAGDLYE, ZNHIToLWTHEEREAEII L. Chick v /NHLIT D> W T 1989 4
BLU 1994 FHic B T 288, EESKSIUCHERATHKZAZRICAE SN EE
DHEEHE, BIUAREEME DAES W AEZOABESEE:.

4., HBEBIUER

F9, 1989 FEBLITI9MFITBITE2ANLY 75 FELTICINICEEE 7 « V7 HLE
BOANVY 7+ +ERABLIUSIIRT. FHE 7 vy ERHVB &Ik D EEHIER
ftah, v OEHIEPT B MEEIMEZL .

1989 FEBLV 194 FEDF 7 2F v HBEK 6 IC/RT. EERET V2RV,

£2 BOHBI 5 RTBY B ANEBKRDOREE 1989 &£
Table 2 Descriptive statistics of 1989

ATTE
Classification variables
¥R AN 7+ MER F 2 RF ¢ H
Class Orthophoto Texture image
i 212.71+19.69 1542+9.20
MoorLand
ILZER PR 145.32+25.88 27.62+9.98
Bloadleaf Forest
SHIERAR 115.76 £25.06 16.16 +5.71

Coniferous Plantation

* RPIZEHE ¥R ; mean T standard deviation

%3 BAFI 5 RTBY 3 ANEZROREME 1994 £
Table 3 Descriptive statistics of 1994

AJTH
Classification variables
S8 ANV 7+ MNEB 77 RF v B
Class Orthophoto Texture image
i
+ +
MoorLand 190.25+15.87 9.37+5.05
[LEERABR
+ +
Bloadleaf Forest 128.19+£24.13 17.54£6.98
SHIZRIAR 103.77+13.66 9.95+3.29

Coniferous Plantation

* FOIEHE (2 ; mean + standard deviation
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F4 WA T - 7 ic X 2EBSE O ERERE 1989 4

Table 4 Accuracy assessment by validation data of 1989

Ground Truth

~ WM RIEEHK O eMERK omiSEE
Class Moorland Bloadleaf Forest Coniferous Plantation Reliability
At .
Moorland 193 4 2 99.259
TREERBK .
Bloadleaf Forest 307 1048 285 63.90%
STZERIHE .
Coniferous Plantation 18 21 752 o 9435%
g&iﬁ#ﬁg{ 70.93% 97.13% 72.38%
ccuracy
SYERRREE 0
Over All accuracy 80.13% Ech, BRI E LK

%5 SEBRT - L BEBHEDHENRE 1989 F

Table 5 Accuracy assessment by classification reference data of 1989

Training Data

HH JREERAPR SHEER K SEEEE
Class Moorland Bloadleaf Forest Coniferous Plantation Reliability
i
Moorland 768 0 0 100.00%
LEER bR . .
Bloadleaf Forest 25 0 5 90.18%
SHEERIBK - ‘ 9
Coniferous Plantation 0 38 v T8 o 95.2T%
Z}ﬁﬁg 96.85% 95.14% 93.18%
ccuracy
SRR o
Over All accuracy 95.09% £, BIfLIZ &L

— RS R ESEV DB, BEEEESELCECEFI TRESEV/HIHSE IS
5. TOLOHRBHOMAEL 20, BEPTHRBHLIHEICZ > T 3RBHibd 5. AN
BHEEAR? & SEHOHERMATHRRI—HLEHE L TR Sh, EEMKIEZZOKHE
BEOEMEI LS T 7 2F + OHVWEERTEE LTRASOH S, 77 XF v HBICBVLT
b, BHICHERATHRIEERZSES —BEEE LTIRA S0, RIERKIIEERE
BEWEELHE LTRASATWS,

1989 4F 35 & UF 1994 4EiC B 1) B B4R 7 « v 7 BB O S KGR 2K 7 1o/ 3. 1989 4F
T3, 20 9% hsHHc, T5%HILIERIKIC, 16% M EMATHICAE S hi. 1994
FILBVTRA2MAD 4% BT, 819 MBIRIERMIC, 15% MBS EMA THRICHHIN.
£2BIUIIKE, BAFI/IRICBI B4V Y 74 VEBBLUF 7 X F +EBEONREKME
AR, 1L, THOOMBREMT « VINBEBROLDOTH S, WHEE LA NV T 4
PEBROELSRGEL > TVADREHT, >OTHERMNK, HEBMATHOIETS -
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%6 REEH T — 7 I &k 3B EO IR 1994 £

Table 6 Accuracy assessment by validation data of 1994

Ground Truth

. #ih [REERIHE SHEER SEESEE
Class Moorland Bloadleaf Forest Coniferous Plantation Reliability
i
Moorland 1370 32 0 97.72
REER bR 0
Bloadleaf Forest 795 il °12 62.17%
STEERE 9
Coniferous Plantation 9 236 hlg 67.68%
ST 64.20% 88.60% 50.05%
Accuracy
SEREE N
Over All accuracy 76.05% xrh, BfIize ¥

KT SHEBRT— 5 I L 2EBSEONRE 1994 4

Table 7 Accuracy assessment by classification reference data of 1994

Training Data

#Hith ILZERHR STTER K SYEHRE
Class Moorland Bloadleaf Forest Coniferous Plantation Reliability
Mo?frjitgn d 394 231 0 63.04%
Bloa%:lteﬁa?ﬁ rest 26 7666 30 99.27%
Conifeﬂf%‘l?ntation 93.81% 495 1157 : 70.04%
ﬁﬁﬁ% 91.35% 97.47%
gfeaféﬁ accuracy 92.18% #h, B3

7. 77 RF v HBBEL T, RSEXPEVORIEERK TS, SO THIERATH,
BHDIATSH » 72, HBEHERIC X DM HOBUEE S 5 &, RPNCEH & HFk x0T,
RICHFEMROP TILEMK EHEMATIROE STV, Bl Ehrd, 40V 74 b
HEHTHZ WIS E L TaHSh, BN ORI THERAEEL, 772 F +
EHBRTHESELS B> TOEHAMBIEERIC, $HAVY 75 FVEBTHEL, 77 XF +H
BTHEHBEL L > TOIHMIPHEMATHRCH RS WL DEEZ SN B,
CCTHABEOBERDVTRHAEZMA 319, X4Hh o TICABEELRT. BEOE
OWEERIET 27201, BBEMEICHWA ML —=v 75— 5 S Lo ESEE S —
g (V5 Fynv—2F—%) 2H\W3 (g, 1997 ; Duhaime et al, 1997). A%
TRGISF— 4 2RHLELS, BRI FRIKDWTIIVFYL—RF— 9 5FEL .
DTSV EIYN—ZAF—4BLUE L —= v/ F— 9 2HOCHEREORIEA{T - 7-.
BERERMACH3LEKONEREDHER, /'Sy FYL—RBIF I L—=v I F—%
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Fig. 4 OrthoPhotos of 1989 and 1994
K4 1989 BL U 194 ED A VY 7 1 FEHR
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H #o

) 500 1000 meters

Fig. 5 OrthoPhotos after average filter of 1989 and 1994
XI5 1989 BLU 1994 FicB U 27 « V& —BEKA LY 7 4 FER
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Fig. 6 Texture images of 1989 and 1994
X6 19894 BXU 1994 IcB BT 7 X F + B
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#ih g R g STEREBAIHR

Moorland Bloadleaf forest Coniferous plantation

Fig. 7 Classified images of 1989 and 1994
B7 19894F ¥4 U8 1994 £E iz 1) 2 3B
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THREINEZETOELVDON, ELLAHEINLEEERT. 2EOSEBEFEICOVLTIE,

FL—=v 77— 2ROV REERITIOEA THRAE & 0% EOEEZRL TED,
BIFHERE2BTVWE, 275y FYV—2F -2 2HOWRIETH 1989 & T 80%,
1994 5ET 6% & BIFRERERLTVWS, IR FIVINMELAEDPEELZFAHL 2M
BE (1997) OFicBIF 5 62% &KL TRIFRSERTH 555, Leblon (1999) DA
HBL—F—EBERVIVL2h0MIcELF B, L -5 BB EE - fof L DR
F-10iR, V-5 —HBRIAFICLIBEORELZI LI LEBBVEDTHELEL
Shz, SHEHOSEEREA5LHICKsBRESH TR, ToFRE L THEIRILIC
BHITHAS EEZ SN AHIRIC, HEBMRKESBESN LBV EISTHEELRL. T
NEFARICEZEOWEDTAILVY 7 4 FEBISEL KD, ZOWHOANY 7 + PEED
BANS s totz0, SHEBMKICAEI N EEZA NS, £, ZOOBSEHOE
HIcoWTATAHASRE, ZOKRFVEMELEERKREHEL TLE SR LHERATHK
ZLEMREHELTLE SR, SCRERKEERS L BHERATHREHELT
LESBOTH-1. TNREEMKI SZAM3207 5 RONTHEOD Y 7 i’
e, ANV T+ FEBICBOTHEHEOWEIAPHLIVWEIS, 77 XF v+ ERILE
WTHEOEWERNLEMKEBMHINZIEBZV D THELEALOSNS.

2T, 1989 B LT I9MFEIRBIFZANLY 7 4 MEBOBVWSAEREICEZ 58
BAAZCTH L, 1989 ALY 7+ FZ3ADFFILEICBWVT, 1994FE4LY 7+ b I
SADFEIBIBVWTHRESNALZLDOTH S, MEMIcB T 2 40 KEEE 1T 1989
FETHOIE, 194FETHHETHY, 2hiBEDERLT V. L LKBAHMIZ 1989 4F
THRILT2 %, 194 ETH 26IETH Y, DBHEB-TVWE, TORDARM oM I
LD 1989 FEA VY 7 4 MTRENBLELEL, 1994FEA VY 75 MICEIENS O HFE
LW, COEOFADDIT, 19894F 4V Y 7 4 b TERRIEHTH 5 O §HERK
CEAHLTLEOERMSESCRON, COLSBHBICL 2RELRET B DI,
VE—bevy v S F-sIKBEAShIHEOREBOMERE (NWES, 1998) 2GHT
BIEDBELIOND, k£, 2RONERELRETILE, 194 FEOHBE,I -, &
NIZ 1994 FEA VY 7 P BSERICBEFASE L, BPULRLER>TL ALY, 58
BENTFTE-1EEZIOND, 194FEA VY 74 bITFROANLVY 74 b2 X F v F —
IE VDAL bOT, ZhEESBICEASEL, EPFLRERLCIKE TV &-
T, AWV 75 bEREBELSHELLZAY, KOEHALSERLZELLBTEELD
HELWLWEEZIOND.

X 8 i FEEER R i 2R 3. BT, GIS 7 -4tk 5 EHERATIHKT
BWE I AICAREEM L HES NABIPEREL TV ChoDPIic3MREP R F -
B/ 3 PDAOEKMSEENTWEY, Hoh it AEMKEZESBLEBibHS. h
SHHE A AREE LT b 2O OTR T I LR, BRAIICET 2EEIHD
BESKE(EBLTVWALDTHEEELONS., £L&KRAOHHBRETEKT L,
BAKLIA TS 1989 FIcBHE L ME S N/, 2BAELRSOE TRAREEWH & H
FEENLh--ERPH 2. TN IBIEHCBVTHEHE,r A EFVREAIPERL TS
59, HIEMNRZ TV o d 8 & HIE S N isss, 1994 B IR AR ERE LA
AR LAY, HEREBVED O THEMEHESNL LD THELEEALN
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Unsuccessful plantation
A¥ - b/ FNER

N Borders of sub-compartments
of sugi / hinoki plantation

Fig. 8 Classified image of unsuccessful plantation

8 ARG B &

£8 ABA/NLIcB T 2EBETHER

Table 8 Percentage of “moorland” cells for each unsuccessful stands

22U R Rate of moorland
PABE /NEE Number of 1998 1994 2 s
Comp. Sub-comp. cells Two temporal
22 n-1 613 55.63 69.49 46.66
22 D-4 666 52.70 93.69 46.55
23 -1 1748 90.90 59.38 57.44
23 1iz-1 1007 78.55 78.45 61.97
23 & 628 90.29 71.97 66.08
23 5 615 77.40 91.54 73.98
23 ] 912 82.46 81.03 70.83
24 * 753 95.22 94.02 90.57
24 b 1378 89.19 95.50 86.07
29 % 1793 78.30 46.46 3737
29 % 2017 82.20 60.68 51.51
29 b 1515 88.91 74.06 68.32
(cells) (%) (%) (%)
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3. —F, 1994 F it HEI NI, 2BEAERADE TRABRBEEK & HE X
N - - EET T, 1989 FEh 5 1994 Fich i THESTO A IEROS G X H Ly,
B AFa kL Ebhs, AEOLS IS 2RKAOEBEBITT A &iIcky, —B
ROBEB%E VIl © 22V —E R L 7o F $ 8 S N IORREE AR HE
AT 2 ENTERLEEZOLNS. :
BRICEEAOSBEER B X OARREER I HBEIRICOVWT, M- /NEREER TR
S S RAOMBEAEET Lz, UE, COBRATOEAMY A XIS MTH S, RS
ORHEBOEITFERTHE, ¥« b/ F/NHODTKRIMADILIERMK &HIE & hfo/hBE
DEELEL. Chiza s/ Thdy, HERRIFLARA TV IR EDENRNT,
HEHHL B> TWieHDTRIBWHAEEZON D, IRICAHME & WAl g O &
AHERIC L, XF - b/ F/NBHTOVTHR/NIIC B 3 ARMEEM S HES hic
WOEIEH BBRLILETH Z/NHAREEDNEE LT L&A, 12/hEEPHIHi s
fo. REICABME/NRICB ) 20 BEBOEIERERT. —HTHHMKAEOKSRE, A&
HOFEW M IC IO RRETH S LHESNI/NREZ I3 TH > 7. TOMEFZ LK
T5&, BRSEE» OB E N 12/ T R THMBEORE R T b A S HE
ShTEY, EESBEETTRES 1 Do/NEBSHHIBETE S - 72, T/ L 2
HEBORD D ITEERBRALTEL L TOA/NETH D, £ )BTt
LA NLh - EELONS, GISF— 9 2HVWTAKBRF « £/ FTHBRTE
DICJRERR EHE S Nz VB EWNEE T L, FERESEMIE ¢ 2 5ESEZ Sh
B, ERO LB ZF - b/ FERMOTIC IAERMCEBIFINZEVHBEL, TD
FHECE->TRIDXIBWEEMOER L A ARBEEHK I TE R voTREVA L
EZoN5, AR TR HFELOKIRD S, FeEEHME —EHRELL 72 £ $RE
SNTVBHHEERL, BALRERBER L TWE LW ¥4 7ORBREEK I
DOME»SBRA LT, & > TEEEE RO 7o QB S I 2SR & 5 25, HIFRKN
TO—EHBEHL L2 HBEI N TVBEEWVS ¥ 1 7ORBEEHIIc>WTIZ, ¥
BRI TX3EEZoN5,

5. 8 b VU [C

AT T IR ABRESEAH I H A EORREEHNE LT, WRHcER LEEOR Wi
FER2B . T RNHEEGE/NEBA TE LSRR ASEEAR I VDT
L, BREOF - RBHERO—> L THATE 30 TRBEVWLEEZI SN S,

L LEzoRBIc 3—ELMEt Ltz ME SN TV 3 REREEK IO At 3
EVHHIRRAH D, COMICBEL TRHABALETH S, FYRUENS, I IR
BICB T 2EBNEERSK XS EET L0, AKX 3 FRRESEHK T OBE %
HET 2 DICEBERSEEROM BB ETH S, AFETHO ALY 7 5 PEVT
nNbe/270TdHy, BOERMZLL, TR (Duhaime et al, 1997) THW
SNTVLWARABOEROGFEAIATVRYL, =/ 7 oBHDAZRVWAEEATHSED
IO UBIBREORREEBONLDOT, 5%H 5 —BEHPFEABOEHEHVWAI itk
D, FEGEEHHIH OREER EATARETH 5 EEL 0N, T, SREE (BB
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B 1m) cakE QUBKHE) o0HEF— sBBGESh s L D, TOXD I
BiAHLEEBEHRT A LT, KVBULVRRSEONS I EHfFEND. S5t
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Summary

Many young planted sugi (Cryptomeria japonica D.Don) and hinoki (Chamaecyparis obtusa

Endl) trees in mountainous regions of Kyushu have been removed by deer’s (Cervus nippon
nippon Temminck) herbivory. Stands denuded by deer’s herbivory have been endangered to the
point of collapse. The forest status must therefore be monitored. Orthophotographs have map-like
geometry and are useful as accurate image bases for geospatial analysis, so we proposed a
monitoring technique with digital orthophotographs.
To monitor the forest status, we used an image classification method based on GIS. To increase
the accuracy of the classification, we applied the following three steps. First, we calculated texture
images as the standard deviation of a cell value within the neighboring nine cells and added these
as input layers. Through this process, we classified digital orthophotographs into three classes,
broadleaf forest, coniferous plantation and moorland. Second, we classified two-temporal digital
orthophotographs and compared them to detect changes caused by forest operations. After this
process, we extracted cells that were classified as moorland in both images as unchanged
moorland. Third, using the GIS data, which had subcompartment boundary information and
forest register information, we extracted cells including sugi or hinoki plantation sub-
compartments. Finally, we calculated the percentage of area classified as unchanged moorland in
each sugi or hinoki plantation subcompartment, .

We applied these processes to a part of the Kyushu University forest in Miyazaki where
natural forests had been cut and sugi or hinoki planted after 1978. If the percentage of area
classified as unchanged moorland exceeded 35% for each sugi or hinoki plantation
subcompartment, we defined these subcompartments as unsuccessful plantations. Judgements
based on this rule agreed well with reconnaissance. However, these processes couldn’t define
unsuccessful plantations where invasive broadleaf trees had grown instead of sugi or hinoki, so
we found this procedure was limited in use.

Key words : digital orthophotograph, GIS, image classification, unsuccessful plantation



