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HEWRE - BIGNE - 2AMK  BRIIEHFEEEF BV AAIWMNIKEREFEOBRRE, SMHEtEH4T:
83~92, 2013 HEFFL ST ELHEREI EE L TCELBEOEHEEORRIIMMIZLY, HEXE
UNEE) 2T AFHEOBREEZRA. 1963E 0 520020 7T OEHREEZF LY 74 ML, B
BY s 28t ehehiadbe 2IBHEREGEER L THRGSELTo 72 EEMERT DSM (Digital
Surface Model) @ 2 Kl BERO LIS & D156 N FE2ERAE R E v TR A & DN
DM ERA T, SERETEIFEICLoC, ATRO LD ELWHEREOHEOWEEREITRS . B
HREPBEOTMIGIS LB L7 L 25, BEOHEMN GIS OREROTEAPKBOS-BHEBHETLZ L
BTE, BEFEOZBUIFHR SN,

Takuhiko Murakami, Kazunori Banba and Shota Mochizuki : New method for extracting plantation boundary
using temporal aerial photos, Japan. Jpn.J.For.Plann. 47 : 83~92, 2013 We propose a new method of
extracting plantation boundary through multi-temporal image analysis using past aerial photos which have
been taken by the Forestry Agency and the Geographical Survey Institute, Japan. The seven aerial photo
images from 1963 to 2002 were ortho-rectified, the succeeding two-year images were combined, and image
classification of this two-year composite data was carried out. Clear cut and planted sites were extracted
with the second principal component of the principal component analysis of a two-year composite image of
brightness or DSM data. This proposed method presented the possibility to delineate the boundary of the
planation. Comparing the final map with existing GIS data, the unconformity of boundary information and
the inconsistency of stand age were pointed out, consequently the validity of this new method was
confirmed.
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£—1 THEROEFEH

TR ER A REEE FRAR B
1963/10/8 4,198 1:20,000 3
1965/8/27 4,183 1:20,000 3
1981/7/30 3421 1:16,000 3
1986/7/30 3421 1:16,000 3
1993/10/15 3419 1:16,000 3
1997/6/13 3417 1:16,000 3
2002/10/12 3417 1:16,000 3




Jpn. J. For. Plann. 47 No. 2 '13

o TWhEDITTiERv, TXTE/ 707 4IVAT
‘|EEh, BETHBRINLLDOEAF L, b
% 600dpi TAF ¥ = 7 LTTIVIMELZ, B
BT, AMGHETE 1977 £10H T — BEIT bR
TWw3Y, SHEROEGLEFELRR 572070
S—BEEIIERLZPro72,

NI A O AL 13 2006 4E5 A 4 H BB D
SPOT-5 /8y 7uxFv 7 EBREER L. 2D/
suU~F 7= OEEGHERIE M THb, AL
MR 07— 2 H L-8EIE, SRS E
EONTIHGAEIEETZ2HHICEL TSI L, &
RS TH 5705 { DILEHOREITT
LTHELHT, REbkE AFX ATHO KEEOE D
BTHhALrZIED2HEPEITOEND,

FBREAKRTEA Y b L YREEZTHHA NV E
FEELFA L, HEAIZ20064 107 22 H, 11
B4H, 11HBHATHSH, ZEHDTIHFEEIL025m TH
3, ZOEBIIRAHESOSERT—7E LT, 2
MR ROFMEE1T) BoBEH 7 L LT
HL7.

Ty — & & L, B MEERLAO 1I0m Xy ¥
@ DEM (Digital Elevation Model) %/ L7z, %
B IEHY A & JPGISER Ty ru—-FL
b DENAL) ZTHEETYY ) S LUTHAY
726

FAHGIS 11, FBEBMOKERBILERL Y R4t
% SV 72 2006 4B 21 0 R4 GIS % M L 72o ik
GIS #— % 2K ¥ 3 M XM EHR (Fril R TIIAKIE,
NEDTIZHERXEATET S) LEEER HE,
i) FHWT, SEOFETHL NS HiEmER, X
M HER & L7z,

2. A&

FEO 7O —F ¥ — bR - 212R T, EFOFNE
WZDWTRITFIZRT,
BAED NTHRGAG DREE

BEODATIHS A LR T 5720, SPOTH /307
u<Fy 7 EEE B TATHAE 20O RO
DERAIT ol R TIZATHITSIER, RAMK
BEEHTIEIZEE SR TWE Z LRI
W, st L CHiE Sz KigE AW E Lo
720 SPOT 7— % O F vV ML Tk, SHEAT—
y L LUTKREFMIZES AV v RREE, EEAMIC
I0m Ay Y2 DEMEHER L, 27727 b=
AWGESEIC LY, AIHhEREMRESEL 1z, HH
v 7 b 13 eCognition Professional ver. 40 (Definiens
Imaging #t, ¥4 v ; LIF, eCognition) TH 5. 7
T DEBORESERT A — W87 2 =51%, A
ThHhEREMDPELECHTEEND T L2 &HL L

TORRFARXFZHMELI0E L. HBHEL LT
LAYOMER ST 7 AF v 2l L7 58HER
Nearest Neighbor k% #H L 72,

e BB O I VY BTHIE

ZPEEOA VYV EMBECIEENEY 7
b Leica Photogrammetry Suite ver. 9.2 (Leica
Geosystems #t, 7 AU 5 LTFLPS) # ML 7.
SEBEE ITACEH AN E S 4 VY BhERE 2 Hv,
FEEHFMICIEI0m A Y2 DEM 2R L 72, 1F
Bi& e A vV E {51, ERDAS IMAGINE (Leica
Geosystems #t) DF 73 a VETV 2 -V TH 5
Mosaic Pro & FivC, & 1 OBEGIZEF A 2
WLER L 72,

DSM i

BHE DA T LARTF—F 5 b DSM (Digital
Surface Model) #{Ef% L72. @ DSM %5 DEM %
#21.5]< 2 & DCHM (Digital Canopy Height Model)
wRO, AE, BFRAIZTTEL, KGOESBHRE
AWwaZ T, BEORLLIMTOEI A AT 1
(2, BEOEMT B ERH L A O 558 % DCHM
F—F IR L7,

EEAEY 7 FNLPSIZBWT, DSM%Z+RA{ ~ B
XTHA L7, R A ¥ 55 TIN (Triangulated
Irregular Network) # 45k L, ZEMAf#RE lm T A
FRRICEH L7 DSM = M s BICEH L. &
MIHHTERA Y PEROBESFHR (FARS ¥
F) i&, 10m x 10m 2 1 AREETER I N, &
DEFZEERLO< y F U IBE L WO Tl
ARA v I BER SN oz, 2B, LPSOF T
v arvEV2—)VTH5AATE (Automatic Terrain
Extraction) #FAWVWTAFLVART F—F PoESE
WmAEHH L7,
waaE

AR TIEEETZ 2Bz 22 nillathd, 2
RS REGRLEHEH L TR EZTo 72, T8I
fEH S 2 BRI EE O 2 B & BB 5 K 0F DSM D
2B ARBEBRO TR SAFICLVELONE2E
WA E % (LT, Brightness-PC2, DSM-PC2) T &
bo 2 BRI CEMMB 21T B, KRROFELRHE
T 57 OBEMIERT) LENSD 55 (Yang and Lo,
2002), EWSDIIZL BTV ¥ IVF v N—DIEEL
2T L CHEEKROBHORY 2 HHETH I L
AHEETH S (FERE - T, 2003). % BEESTTH
i, EEHOBECLIBHOZHEORELR
Wt B2, $TEEEMOA T < A 7 LEE L 72 E{RITH
LTiT oo TOTAZ MBI MRO AT - KK
At MR ESEFEREFEA Lz, 29 LTl s
Brightness-PC2 & DSM-PC2 # & L7z % © % 53484



FMETEZE 47 No. 2 13

SPOT-5
KO FyoER RRIIZHER
AR HRDER Eh=AllE
A IV A IE
DSMihi
[ TR NE ]
|
—FFH A RUE{® _
R B S ) DSM=BSHA & FY Bl
RS AIZED IS AHI=ELD
- i 5%, {OF s E_ERS O

CARTZEZRW=A Tz /M —RA B HIZLD

E1bHm

ZHLEHEROBRE

H—2 FEO7O—Fv—1



Jon. J. For. Plann. 47 No. 2 "13

RE Lo AR TIITRALTHERLFRZITI /2
B, BEL2EHE 1ML L 600 2 BHERK
Eig 2 1ER L 72003 Bid eCognition # A L, 4 72 =
7 M R— ZTCHEIT L7, HESEMEL, HRTHR
TEB/NERTRCAFSINLEEFRIC L&A
A X EEEE L, ZEHBTRAONRT A—F2FERAL
7Z0

EEEHRICBWTELERTOBRAHAINL TS
7o, DEIHERTEY VTN T— 5 ORAEITO%E
PFEE TP BRI B L 2285 —E L7,
S4E2 5 Ak LT no change (Zb% L), cut (Hk#%
M), plant (FEH) O3 75 AEFH|EL. LAL,
A ENZEA R E O E e 2RO EMEE Th %
Wiz, BIBIIE L CTRR2 A7 5 ARELZIToTWA
BlbHs, FlziL, &dEEEOHEZNMIFH T
% 1965 4F & 1981 FOEARIC BT, HREFRBIZ AR
BN VR LERECRADERIER I/
BV ELEELTWAESBRIN2D, &
IR S N 72/NEZ 2 “cut and plant” % &1
2o TV TIVEIEBOE, “cut” & “cut and plant” DX
A DOWTIIIAME R EEZRRIT T, RS2 EW
FERA T & 2O, HIRKOEHERE FTHMAE OE
BHOENTZ- &) EHERERSL b DE “cut”, Btk
COBEBEOENIZIEALHATE2VHOE “cut
and plant” & UTEE L7z, T/, ImERIIMICHKER-
MBROBENEFERTE oML HD, 20
BRI FD T TR ER T ol :

4 # F ¥ 121X CART # (Classification And

Regression Trees ; Breiman et al, 1984) % H »
2o TOFFETHE, Y 7 UHhoBLNLHEE
Br_ BB Y ERPERT L, ZEFED
EHIGniRETH L, FHLAY 7 MER 2100
(R Development Core Team, 2011) T&» 9, B
tree Z fE 1 L 720 CART R IZH W 5 S ZE 3,
Brightness-PC2 & DSM-PC2 ®»# 7V =7 NATDOF
VEINF N DOFHETH D Mean A L 720
NIHANFE= v T DIERR

WHER» L ATHNE< y 72K T 5 FIEE =
To ZNENOHHEIIH/ONIMGREZ R T
F—FIWEBR L, 2T, BUREROEEISER
TAHEBRTOTNEDFRIZL ) EL A/NEROR
MHZEY B 20, FEEERESOm® LTFoRY I
YEHIERL, 2OR%, SEISATEIR) IV
WA L7721, no change ®7 I A %HIBEL?e ZOX
N L TR L 72 & R O X B ) R 1) T > % 220
HTHEAELTATIMHNEY Yy 7% ER L2, FDRE,
FEE A I E D B A Z ATV, B/NBEDHEEES
FBEEERE UG L, REBROLME S/

OEFEIIZ OV T, KOMBEANICHER S LD
DEFE LIz BB, SRANLHDO<Z 7 HIZHW
SPOT-5 DIMEEICEHET, WEEREDHEET 2006
&L

R

RO, PR fRER L BT
7 B & B FESFOHM GIS 126 L TOEMM,
MBEROBEEZHALMCTAELZEHNE L TITo
72
1. MR

& B B CHER & 1172 Classification Tree % K — 3
WRT. BEMENFERN S 7B $i, Brightness-
PC2BI0METH B DIZxt L TDSM-PC2 & 2 | T
HY, EIZHEEMEN— RO Brightness PC2 28 &
NoiERLZ o570 CARTOMDOFIKICEET S
&, 1965 ~ 1981 £ o &b (-3 (b)) Tk
DSM-PC2 2 E &N, ZOMEEOEAbIBIZiE
Brightness-PC2 5 EE &7z, 1965 ~ 1981 £ D ZAL
HWHIZBWT, DSM-PC2iZ “cut” B L T “cut and
plant" 27 T A&, 0D Y TR EDFEIZH NS
72, DSM-PC2 i3 # D4z $ 1981 ~ 1986 £ D21t
HHICBWT, “cut” & “no change” OHEIZHWVS
N7, 20X S DSM-PC2 ik, B TOELHHA
R Thsb BB LEELZ “cut and plant” D2 5
Ak “no change” L @7 T AMOSEIZHAI N
Zrl, 2EOERHRE»S, KERICLAEMERT
75 AEFOMD T T AL DSFEITFIF SN2,

2. HMGIS & DEE

FHRE & B GIS T, BABHORETA %2 L
BiToliERZHE - 4, 5128, $72, SEREIC
BAEOME & HEEME T LB L 72,

- 4O A, BOFL/NEMBIIRIET 58 GIS
O/NFEXDIRXBEOATH L, = DHLE % ERY
DEGEETHERT A &, HRREH O R 5 M5 255
BLTOWAEIHRTE D, T TIT, IOV
THET S L, A, BO/NEOHEEKEILZNEN 20
~25FE13~20ETHHDIIxT LT, DEEX DO
BIB7TETh D, INTHRFIETFEETHRLL
W, MEXE A XS FELD 86 EIZ, BT 86 FEA
5 O3EIHEIE SN TVD Z EPHRATE, HMHGIS
DEMET—F BT A2RBORBIIERIPH D, b
HRTIIERICE S 2 Twh,

— ST R & HA GIS O/NED X 25F L
CBLZ-TWBBITHL, HLHERIIBIIAEC DO
INERIE, BERFIEHER L O LED S ESRE T/
WL Twd, SNERKGIS LTS &, HE



(2)

Mean Brightness-PC2 <4.71

(b)

Mean DSM-PC2:<1.405
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(©)

Mean Brightness-PC2 <-36.72

T

Mean Brighttiess PG Moan Brightness'PC2 Mean DSM-PC2 Mean Brighitness-PC2
<25.615 <-42.175 ) <499 <15.955
1
cut cutandplant nochange cut
cut no change no change plant
no change plant
(d) (e) 6y

Mean Brightness-PC2 <70.495

Mean Brightness-PC2 <-49.065

Mean Brightness-PC2 <57.425

Mean Brightness-PC2
<12.485
plant
cut
cut no change

Mean Brightness-PC2
<6.07

o

no change

plant

no change cut

R—3 HHIE TIER & h /= Classification Tree. (a) 1963~1965%F, (b) 1965~1981%F,
(c) 1981~1986%F, (d) 1986~1993%F, (e) 1993~1997%F, (f) 1997~20024F.
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