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Annual comparison of Oze national park using fractal analysis of sequence landscape

BIFH
Yoichi KUNII

Abstract: The image sequences from a person walking through a natural park, which is a protected area that includes natural,
semi-natural, and humanized landscapes that are of natural interest, representing the integration of human activity with nature,
and fractal analysis was used to create a sequential landscape for this paper. Moreover, GPS positioning was also recorded during
the walks, and the distance from the start point and the altitude were recorded. Such processing was conducted in both August
2009 and 2013, and the landscapes from these two instances were compared. As a result, the complexity of the landscape for
certain objects and overall could be expressed by using two kinds of fractal analysis. In particular, the differences between these
two landscapes or for each position could be quantitatively determined. Therefore, a quantitative analysis of the sequential
landscape in Oze National Park was conducted. On the other hand, these two sets of image sequences were taken using two
devices, which were a camcorder and iPad Mini tablet. The observation using the tablet was more efficient than the camcorder.
In addition, the results of our fractal analysis between each device showed they were strongly related. Consequently, the

changing landscape in Oze National Park could be quantitatively expressed

Keywords: natural park, sequence landscape, image analysis, correlation coefficient

F—U—F: BRAR, v—7 = 28, BT, MR

1. [ELHIC

AR DI A SRAENE, BORTICkE~ Ao nBl e
WL Z ENTEHEELEIRTHD, TDL S IeBihofi%
SR BIELE LT, $ﬁ$®%£%7/&wa”“ X iR
W DTENEZ BND, R, HFollidbkz 735 EOMEARNC LY,
ﬁmﬁﬁﬁﬁf&<ﬁﬁﬁ%%$_ WCEHL510, BT
FEOWSEIHDWDE S —7 = 2R L LT 5 2 a#@
By L ipote, V0 T2 ZEOSHNIET 2 BEG ORI
ﬁ”ﬁ%@Rﬁ%ﬁwéﬁvmérﬁﬂﬁ_kiéaﬁﬁﬁ%L
O IVEE, ©— 2 D43 O SD 1% iV V- SRR %
Fffe L W AFIBIRL L b, FO—5T, Bhilge LT
RSN —r = ABEAE ARSI A hikE LTS, T
TAFREAN &> TGOS 2 EHT 57 5 7 2 ViR
WOSHWSN TG, 757 Z/UETE, SRz AOTEIC
k5L 257, BBNHEOA TEBINCERLTE 52 LK
EREMCH Y, Ao BEIELCRIT 2 HEARE 90, (Rl
HAFERI I 245 Tl Oloxt L C bfbir & 3366 L 7= B3 H
b, 750X )N R BSRAED S — 7 o ARG LT-F
FlE LT, BFENARIZBOTEZR LD 2 Rl > —2
I/X%Eﬁ Wk UG L7RgE D030, — = AR

TEEAMT TR E L ORSNTWS, Fi, 757 XU
;ofﬁ%nty~7iyxmﬁ’ﬂ#é*E%W&Awfﬁﬂ
filfi & % LB U7-AF9E 9z kb, SBlcxd 5777 XVt
& NDHG L offizs! TZ)F;'@LTMWW‘“%SHTV@ ZDEIHIT,
757 Z NI BSRARINCRIT 2 5l FEI O HRIZE S L
THAMRRO LN TWD VR D, DT, AWFETIET 7
7 ZIVT WD Z Sk, ARAEOREIZ L D B E
EEBNIEZ D Z EDSFREIZ/2 D b D ERE AN T2,

—75, BiRo> &350 Bl At 3 5 7o OFEENE, JTHfE
RHONRLL HEISTND, BEERTE TIZET A D A T O
—f TN, Bl A~— 74 R0X T Ly MR

K&, mEEREEGRE RS TEH LI koT, &
BIT, ZO X5 7R2EEIIEFROBYS H TRECTH AT, v—
7 X AFRUZIBWTIEE 2 & 70 2Thmg A st L7
BIFRACEER L TR 2 ENAMRETH 5,

PILEDIER LY, AHFFETIE 2009 FEICBHENARICTEST
FH AL WH TR — 7 = A B AR LB AN
Z, 2013 FEDRIFFAICRI U— F DL —7 o AE@E X T Ly
FMERICE > TR LTz, ZAUCE Y, R L= mEEO G
KT DT T HITEER L, BRI 52 L T
=) LU AR AR T A Z LR A E L, &5
I, BEEOENCLDTEEREA~DORBI IO TH BT L
L7,

2. FEHE

ARZECIBT DSV — MY, K—1 (R L@ 0 R
SRR FUCASED DT BIXE 1 [o&) ~ T4
Hl, X2 My ~ e, XE 3 e ~ TR of
5.5km & L7z, 2O — M, BIHENAROFTH AR EL,
W o)— FOETHRETHERLT NI ENDIGHENL, K
WFECIEZ DV — DA T U7 S, M TNk D Bhiifg
FB LU GPS MINAZ L A& EROBG 1T 7=, FHA AR
ONTIE, B-LIORLIEEBVIFED 8 AL Lz,

MR OB DIV FE—1 (ORLTZ, BEOLEY,
2009 FEDFHTII LT A A T & GPS 7 77 & Al L CEli
L7223, 2018 4E2B\WTHb DI ¥ 7 L MK ((Pad mini)
L, IITTFHICEESE T 54 A 70 GPS L — (XGPS150)
ZHWE, ZhuckY, FEEICHW EES R R L s,
BUNRE OYER 72 BRI K B, S OICEIEIGIRE LA
TSR CEEENC L 01T D728, A& (A &1 2 43
REL Tz, BHEEIZIINOLOEEZEEL, AibosL— MZ
K9 DA TR OB 22 D OV S 2 S L=,

RSN U BR B L A R A

77 (5) 2014

511



E2te

-1 EFENLARICHTLFEERRIL—

x—1 EHENARICHETHREME

&R 2009/08/12

B 9:00~11:00
2009 F | Xf® B

R GZ-HM200 (Victor)

GPS GIR1600 (Sokk ia)

&R 2013/08/27

B 9:00~11:00
013F | Xi& =)

R iPad mini (Apple)

GPS XGPS150 Qual Electronics)

3. TR

ARFZE Tl L= Bt b 7 L—amifg it L, sl
- LT T 7 2OV A S Uiz, 77 7 ZV &I TRHK
BT AR IR IO, W7 EORFRCH DD, b
DXGIIN T DS Z EBANCFRIT DESN 7 7 7 2 Wik
TECHY, 777 ZNRTEEENT BT O TTER 7 Z 7 &
I Cd D, T72bb, 7T 7 X VTR LRl
RIS 3RO DT D DBIERTFHETH D, AT D7
Z 7 2OV, Wit E AR 2 E L SETHSAFREITHI R v
AN T AT b T =R Vg ERIRT 571
— R =R 100 2 FEfEE V2,

Ry AHT T 4 7¥ET, BEigHICBOCER T 5%5%4
% 2EAKIT Lo T L7 IR A TETH Y, FrEDxs
BT DT T 7 ZNIRTCEGD 2 ENTE D, AR TRIZ L
U7-RHENARNY, FIOKE, B, 3 8, Lo/ 25%E
LD FEIMER ST DD, AIFECIIEN D ka0 B
EAREBEOBEFITPAEL, Mt U-@igaEms L T RGB &
D, TNENOERZH L U ATT 72, X—2 (ZI35mig
IOIFER A U C 2 B BBEE T, Ry 7 AT T 4
T K DT T 7 2 )ik =ha U= ZrR Uiz, 728, Ry
ARG T 4 U IETHROND T T 7 ZNRTUE 1~2 OIFFLT
wINn5s,

(b) 1 2 [BEHE
(7294 )LRT=1.921)
HM—2 RYTRAN9UT 4 VTEIZEB TS5 %IRRT

(@) REHE

512

T
& e T >

(a) 2000 4

(b) 2013 £
FE-1 FERHCHTAEREDER

—5, TL—Rr—UEY, T L—R = L&k
U CEBRE AT TECTH D, T7hbh, 7 L—RAr—ET
IHRFEDMBURH LS, BRI 57 77 2RIt
HiLb, DI, WBENOREARIIR 28IV RIS
ZE Db, =3 1237 L—Ar— L LTz EgIZR LT
— A= KL L BT T 7 BT & Eie LT AR Lz, 7eks,
TV—Ar—)VETEHLIND T T 7 X NWIRITEIE 1~3 DFETHR
b,

PLEDFITIZ Lo TR/ DN 7 L—ABRICKTT 57 5 7 %
MARTEDT—H &, RN DI GPS IR T—4 & Ao,
HASL— MBI B —7 T RBBOSHTEERE LT,

4. HEHER

(1) RIEL 7592 ILRTEDBEFRIZDNT

X —4 (ZHFEOEREINISIT 2 LD 5> 5 O BT THEEE & 12
FRBLONT 77 2Nkt OBIfR, #—2 [ZiXEXKEIcxT 57
Z 7 A NARTEORGR BRI LIz,

2XEEE LT, WHEORICBW TR 7 7 2 VORI
(ERHED RO EIMERTE D, ZhUuS, SER L
BEOREITY, BRCBOCUIIESRN OB EA L
MNZ LERLTWD LNV D, ETz, 3 FBEADT T 7 2P0
OHFT, ot b REVELERLTWDDIFRT T 7 Z )V Th
B8, FHA 2 FE L7 EZR RO TR B ZN DR =,
LI I T T 7 ZNVIRTTIC OB L TS, LLRAD,
WHEDLE T Z 7 Z VOB AT, o T, £0
T, M—4 o> A HikiZp B3 & B2 A e A BT A
ZOMAITEE -2 (R LIZEBVHUKMRB RO EATCTHY,
R L DB D BATR YN T T 7 A NVRTTITEEL TD
HOELHERIEING, FT-, FSL—AAr—)L 757 X)L bkkE Ak
ICHETIHERBRCHERS LT 5728, B #iufid, 5E—3 IORL
72X D ICREIR SN-EFT T D72, Zhuck-ThELE

Z 1 SN A
(@) WDSfHh b) FEfHE
(39 2IVRIE2. 324) (T30 % IR5T=2. 203)

K—3 JL—RH5—=ILIS5HZILRTOH

LRI 77 (5) 2014



1430 2.80 1430 2.80 1430 2.80

1425 1425
- 240

< PN B P
1420 EEma—etS A = 220 IR 1420

E 200 3 g
Iz JIE 1415+ — x  JE 415
! ! 1.80 "‘: !
1410 1410 1.60 |\ 1410
1405 ,"*‘,"\“'A“ o~ 1405 ¥ A A \, i::z 1405 %,;‘,,"“"“‘
0 200 400 600 ;l;;;;ﬁgﬁ(::;m 1600 1800 2000 2200 2400 2600 2800;({%];2*%03;4.0:(:;(;00 3800 4000 4200 4300 4500 4700 ;4;(;‘?5;0‘(:13)00 5500 5700
@ RS LDR~42 b) X2 4~ ) RRE3 BmE~EE
—1Z5 -+ 2009%% ---2009% --200945'L—  —2013#% —2013% —20134L—
H—4 RREICHIT2EESTHERE 759 2)LRTE OREIR
%£—2 2RMEICHT 5759 2ILRTOHEE
(n=143)
2009%% 2009% [20094'L—| 2013%k 2013% (201345 L—
=AE 1.960 1.697 2.390 1.948 1.792 2.342
=/IME 1.784 0.764 2196 1.829 1.207 2.159
EHE 1.890 1.310 2.257 1.900 1577 2.239
EERE 0.021 0.192 0.036 0.021 0.114 0.037

¥
T,

(b) 2013 &
FE-2 AthmTOTL—LETE

FRIOZERINT T 7 ZNPTUIRILTND LN R D,
BRI ORI L AEROFESE LT, CHAIIARE
WBA—T L TN THDHIZD, 8 s DOSRSEEIBIZ H )3
DOLTHEE—4 OLBY B L 5 NG LIAFNL TS, 07
Wb, $ET7 T BNRLET T U B VIS G B AR LT
2HDEEZBND,

(2) £759 2 I)LRTOMEEIZDNT

DX, AWIETIIE T T 7 &2 WVRITERILOMRBM W
LT, T—3~6 1 IFKXFNCIIT DIEFED T Z 7 Z NWARIEIZKT
LFEHTFITH Y, & SICHEMICBWT t RELEm LT, 72
B, AE TN CHESNEEMICBO L, 76
DOFE DN T HIERE M L7225, WTHoOEHBIZREO T
FHEZFERITA D)~ T, TFEOMRBEZTR LTSN T O
EONCERT D L, FRENCBWCHFED S L—Rr—L 75
H ORISR IR AR & 72 o TND 2 L DMER T B, F T,

77 (5) 2014

() 2013 &
FE-3 Bi#mTOT L—LEE

(a) 2009 £

(b) 2013 &
FE—4 CHmTOT L—LEE

AXFEE L CORRE LI, 3 FBEO T T 7 X Kot~ TIZE
WTCHAEBOMBY 1% A B ER 2L T\ D, ZRHDI &
Mo, AHFETOREIL— MIBWTE, 2XEEE L TR
RERANTIBN T LDSHERTE D,

—J57, KRB 82Tt d 5 &, X1 Tl
FERAOFBIN T X CTHEAMEEN- L TEBY, mEloZavhs
W & DSREHINC BARD TRV ATREME S L ORSZ, L L7
Mo, XH 2 TiE 2018 FOkkT7 7 7 ZADMUOWTIDT Z 7
HNARTEE BB & WO RN RS s, Ziut, K
il 2 ORESE LTl & JITN DA S  FET D03, D
JERFIEEOREAEDNLN-TRY, FRHOESROEA T 7
I B IUTHEE L TWDH 0 EHEIIS D,

5. ERELUFEED
ABFFETIE 2009 4E & 2013 SEDOWIEEIZIOV T, EHEES AR D

513



£-3 K1 WOE~FBEIZHITET759 2 IILRTOHEEITEI

x4 X2 FE~EBEICEITS 759 FILRTOHEETSI

(n=65) (h=50)

2000 | 2000 | 2000 | 2013 | 2013 | 2013 2000 | 2009 | 2000 | 2013 | 2013 | 2013
@& x | y—| ® x | yL— @& x= | y—| #® x| JL—

2000 ] 2009 1

& 2

2‘;29 -0, 3614 1 2‘;29 0. 0630 1

2009 2009

22| 0.6450 -0.672% 1 S22 | 04158 0,183 1

2%3 0.3774 —0.385%4 0. 465+ 1 2;’; 0.15569| 0. 24505 0. 185¢s) 1

2‘;3 ~0.336%  0.293% | 04648 —0.317% 1 2‘;3 0371+  0.299% | -0.320% | —0.048x) 1

720;3_ 0.466%4 0. 676+ 0.765% 0502+ 0. 523+ 1 j‘f_ 0.457%4 —0.05509] 0. 75044 0.257¢s| -0.5124 1

#k p< 01, * p< 05, (ns) not significant

x5 X3 BE~REIZHITET759 % )LRTOHEETI
(n=28)

2000 | 2000 | 2000 | 2013 | 2013 | 2013
® x | y—| ® x| L—

2009 1

%

2009

P 0. 11209 1

2009

S22 | 051260 0,506 1

2%3 0.481%8  0.2210s| 0.578%k 1

2‘;3 0.0600s| 0.509% 0.138¢s| 0.233¢0 1

720;3_ 0.496% 0.27409| 07044 0.512% 0.22800 1

#k p< 01, * p< 05, (ns) not significant

KHEL— MTTHTHRDO— 7 = ZRBERY L, FEno
777 B IR ORER L 0 R MR D FTREME OV TR
1Tol7 #ERL LT, 7527 #Z\Kia GPS B 6E5n5
B T &S SETCHER T2 2 & C, mHERICRIT 2254

RERDHTHTZ LR TE T, £, V— R EEDOT T 7 XKk
mﬁ SO Z S5 2 & T, KREEOREZIZoON
TERNICHIRET B Z LN TET, LU h, ARFIETHRIE:
& UI-EZRORIENAFE, BTk s 722 5 5 @8loEams
2N, OO FBZE LI LTV R TH D L0z D,
£, FHE~4 THRLEEIG, FIUAHECTHERE DT
WAHNZ LS TT T 7 ZARIUTZERP AU D Lo T
BB bhi,

—J7, W A8, Zn e T8 A HNT
FhE LT= b D ThH o7z, W77 AL L D EhEi ) i<
DENENTRIL DD, FNHIZ X AARGECOBRI L ToX
SRIEIRZ SN otz £, 777 FMVEIITRBWT
by, WHEERIOMBEATR R L 225708, HEHEORBTHN
IERDOENDT T 7 ZNRTEHLEENTH S Z & RSN,
ZHUZEY, ST Z 7 2N UMERT 5731 2
ZFANER TE DR B E -T2 LWV R, SHBE BICRIERE
TR INED R ATREIC 72 o T2 & 2 B,

PLEZ XY, AP CIEARARICRIT 53— = 288U
R DI LD ERAVR & Z ORI AW OR LT, 514
LS BITHFE AR T VAL, EOZEHiL— M
EIZBWTHISAM BT RETHD LB 2 LA,

BRE: AWUIREIICEBS (No.25870765) DBk AST
THEIEL7=bDTHD,

514

$k p< 01, * p< 05, (ns) not significant

£—6 2RBIZHITET759 2 ILRTOHEEITS

(n=143)

2000 | 2009 | 2000 | 2013 | 2013 | 2013
% x | 9—| #® x| HL—

2009 1

%

229 0. 176% 1

22 10,5606 0. 1630 1

22; 0.493% —0.02609] 0. 443K 1

2‘;3 0,393+ 0,387+ 0,334 0. 200% 1

0% 10.0000s| 0.063s| O.470% 0.165% | ~0.0610e i

sk p<. 01, * p< 05, (ns) not significant

BEXGR

D HIHEER, /NEFESE, GhEL, Tﬁﬁ;% 2004) BT ERE ST
DHZEDG OFBIOFE BT D058 KA —THf5¢ 67(5),
643-646

2) WHEE MPEE, IBOES (2001) : INETHFIHOE BT
WO © 5> R —7T5264(5), T87-792

3) PIPER, BEAMERE, SHEER (1995) : v—/ L AR Ll —
)?-ﬁﬂ@uyﬂﬁ’f% T EHLATHIE R T DR BRI B A =0

s IAEEEEE G HI R U (475), 119-128
4) m{ﬁmﬁ I E—RR, R (2000) © AbHBEIEHETO MR I
BB —7 = AFBOFN . T KA —TH563(5), 783788

5 AME T (2006) : AGREICIT HIEREO L — 7 T ARBLOE BARE
MBI DI o —=v 7, T A — MNZIBIT D37 - EBiTiFHE
41(3) B, BT HERA SR, 463-468

6) BHTE—, MBETEE (2009) 1 7T 7 ZVRTR L OE S LA L
% FA RS L0 S BEHITTEOBRS — VA | 1152555 - ANFe4 995 &

—  HRUREER AR AR, 54(3), 182-191

7 BEE—, EABHI (2010) @ 7T 0 ZOURET A RV R HEER AR
BIIDY— I U AFBOERSHNT : 7V KA —7W5E 13(6),
585-588

8) BE—, W (2011) : RHEENIAROD S —7 = AR
2 TERAEIE & FREHUHOBREME DN T« T KA —THIE 74(5),
633-636

9) PeiE— (2003) : HENRZR A 7 —VOBIREFED Ry 7 A« o oT
o4 VRS R D 2ETIGD 7 5 7 2 NARTEOEASEEHEE < FHAIE B

AR, 39(11), 1002-1009

10) FHREEth, EHRES, mAERKE (1990) : 77 7 Z Rt &R &
EERWET 7 AF ¥ 0 BBV - LB R G, 31(D),
1027-1037

LRI 77 (5) 2014





