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Analyzing about sixty years of land-cover change and
associated landscape fragmentation
in Shiretoko Peninsula, Northern Japan
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H} (Cross-Tabulation matrix)
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1,240 ha (G#hEhH)

145° 03~05'N, 44° 06~08’E
Elevation; 120~220 m

Natural vegetation;
Conifer-broadleaved mixed forest
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Vegetation

» Conifer-broadleaved mixed forests

Pan Mixed Forest Zone;:

Hokkaido, Primorie, Far Eastern Russia, Southern part

of Sakhalin, Northeastern China, Northern Korean peninsula

: . . ( .
Dominant species; \§
3 ;I

Abies sachalinensis
Quercus mongolica, Acer mono
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HARIREOEACITESITHMFIBRT—ODE
Year Land use / Events (Household)
1945
1949 3rd settlement
Reclamation work begins
1950 (37)
1952-1956 The introduction of dairy farming  (58)
1964 (34)
1966 Facilitation of the settler's (24)
1975 Complete evacuation of settlers (
Farmland is abandoned
1977 Trust movement
1978 Plantation movement
1997 Reforestation project
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» Methods
— Deciphering aerial photographs
using stereoscopic methodology + field data
— Geometrically correct with a 50m DEM
— Maps prepared in GIS

» Photos for three stages
— 1947, 1:50,000, U.S. Armed Forces
— 1968, 1:20,000, Forestry Agency
— 1978, 1:15,000, Geographical Survey Institute
— 2004, 1:15,000, Photo Techno Co., Ltd. and Info Seeds Co., Ltd.
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(I) Cultivation stage (II) Abandonment stage  (IlI) Plantation stage

1947

0 05 1km
i

[ 11 Dwarf bamboo WM 4 Conifer—broadleaved forest
[ 12 Pasture land I 5 Broadleaved forest
[ 13 Tall grass [ 16 Birch plantation

—

arch plantation
Conifer plantation
Others
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(1) Cross-Tabulation matrix (Y AREFHTR) DYERK

Vegetation Type in Time2
Timel| 1 2 3 4 5 6 7 8 9 Total | Loss
1 Pll I:)12 P13 I:)14 I:)15 P16 Pl? I:)18 I:)19 I:)1+ I:)1+'F)11
2 Py
3 P31
4 I:)41
5 Ps,
6 Ps1
/ P+,
8 Pgl . . . . . . . . . .
9 Po1 - . - . - . . Pgg Po+ |Pg+-Pog
Total P+1 . . . . . . . P+g 1
Gain |P+1-Py . : : : . : . Pig-Pgg
Net change; =P, — P,

Swap; = 2x MIN(P,; —P;,P,, —P;)



(1) BHEHICE T2 HEEL

(1) Post-World War II rapid-cultivation stage

Total Net
Gain Loss change Swap change

Dwarf bamboo brush 11.64 2.79 14.43 5.58 8.85

Pasture land 21.18 1.44 22.62 2.88 19.74

Tall grassland 0.09 0.25 0.34 0.18 0.16

Conifer-broadleaved forest 2.82 29.89 32.71 5.64 27.07
. Broadleaved forest 8.53 11.73 20.26 17.06 3.20

Birch plantation - - - - -
Larch plantation - - - - _

. Conifer plantation - - - - _
Others 2.00 0.16 2.16 0.32 1.84
otal 46.26  46.26 9252  31.66 60.86
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(1) BHEHICE T2 HEEL

(1) Post-World War II rapid-cultivation stage

Total Net
Gain Loss change Swap change

1. Dwarf bamboo brush 11.64 2.79 14.43 5.58 8.85
2. Pasture land 21.18 1.44 22.62 2.88 19.74
3. Tall grassland 0.09 0.25 0.34 0.18 0.16
4. Conifer-broadleaved forest 2.82 29.89 32.71 5.64 27.07
5. Broadleaved forest 8.53 11.73 20.26 17.06 3.20
6. Birch plantation - - - - -

7. Larch plantation - - - - -

8. Conifer plantation - - - - -

9. Others 2.00 0.16 2.16 0.32 1.84
Total 46.26  46.26 92.52 31.66 60.86

AR = HAED, REH, Y5




(11) Abandonment stage

(I RERRICHITARERILE

Total Net
Gain Loss change Swap change

1. Dwarf bamboo brush 11.26  4.09 1535 8.18 7.17
2. Pasture land 3.65 9.65 13.30 7.3 6.00
3. Tall grassland 0.11 0.19 0.30 0.22 0.08
4. Conifer-broadleaved forest 7.24 2.26 9.50 4,52 4,98
5. Broadleaved forest 5.81 11.83 17.64  11.62 6.02
6. Birch plantation - - - - -
7. Larch plantation - - - - -
8. Conifer plantation - - - - -
9. Others 0.03 0.08 0.11 0.06 0.05
Total 28.10 2810 56.20 31.90 24.30




(I RERRICHITARERILE

(11) Abandonment stage

Total Net
Gain Loss change Swap change

1. Dwarf bamboo brush 11.26  4.09 1535 8.18 7.17
2. Pasture land 3.65 9.65 13.30 7.3 6.00
3. Tall grassland 0.11 0.19 0.30 0.22 0.08
4. Conifer-broadleaved forest 7.24 2.26 9.50 4,52 4,98
5. Broadleaved forest 5.81 11.83 17.64  11.62 6.02
6. Birch plantation - - - - -
7. Larch plantation - - - - -
8. Conifer plantation - - - - -
9. Others 0.03 0.08 0.11 0.06 0.05
Total 28.10 2810 56.20 31.90 24.30
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(111) Plantation stage

() M5 BB

Total Net
Gain Loss change Swap change

1. Dwarf bamboo brush 3.43 9.97 13.40 6.86 6.54
2. Pasture land 0.83 12.3 13.13 1.66 11.47
3. Tall grassland 0.14 0.09 0.23 0.18 0.05
4. Conifer-broadleaved forest 8.2 2.62 10.82 5.24 5.58
5. Broadleaved forest 7.26 8.29 1555  14.52 1.03
6. Birch plantation 1.44 0.04 - - -
7. Larch plantation 2.49 0.31 - - -
8. Conifer plantation 1161 0 - - -
9. Others 0.65 0.13 0.78 0.26 0.52
Total 36.05 3375 5391 28.72 25.19




(I FEMERICH T HEEE L

(111) Plantation stage

Total Net
Gain Loss change Swap change

1. Dwarf bamboo brush 3.43 9.97 13.40 6.86 6.54
2. Pasture land 0.83 12.3 13.13 1.66 11.47
3. Tall grassland 0.14 0.09 0.23 0.18 0.05
4. Conifer-broadleaved forest 8.2 2.62 10.82 5.24 5.58
5. Broadleaved forest 7.26 8.29 15.55 14.52 1.03
6. Birch plantation 1.44 0.04 - - -

7. Larch plantation 2.49 0.31 - - -

8. Conifer plantation 1161 0 - - -

9. Others 0.65 0.13 0.78 0.26 0.52
Total 36.05 33.75 53.91 28.72 25.19

FEM = [TFMH - ATHEN, #KEH# - HEdD




(2)Expected Gain / Loss - i {ELERAED LB -

Vegetation Type in Time2
Timel| 1 2 3 4 5 6 7 8 9 Total | Loss
l Pll I:)12 P13 P14 P15 P16 Pl? P18 P19 I:)1+ I:)1+'|:)11
2 P21
3 P31
4 I:)41
5 P,
6 Ps1
7 Py
8 Ps: . . . . . . . . .
9 Po1 . . - - . - - Pgg Po+ |Pg+-Pog
Total P+1 . . . . . . . P+9 1
Gain [P41-Pu . . . . . . . Pig-Pg
] P .
Gij = (P i ij) it L; = (P|+ - Pu) -

+] ZJ P 1 ZJ P
i=lizj I+ j=L,j=i ]



Systematic Gain _

- Deference between observed transition and expected value

(1) 1947 1968
Broadleaved forest Dwarf bamboo brush 1.04
Dwarf bamboo brush Pasture land 0.56
Broadleaved forest Pasture land 0.96
Broadleaved forest Conifer-broadleaved fores 1.36
Dwarf bamboo brush Broadleaved forest 0.46
Conifer-broadleaved forest Broadleaved forest 0.31

(11) 1968 1978
Pasture land mEmm) Dwarf bamboo brush Gain 4.01
Dwarf bamboo brush Pasture land 0.44
Broadleaved forest Pasture land 1.28
Broadleaved forest Conifer-broadleaved fores 5.34
Dwarf bamboo brush Broadleaved forest 2.03
Pasture land Broadleaved forest 0.23

(111) 1978 2004
Pasture land Dwarf bamboo brush 2.23
Broadleaved forest Conifer-broadleaved fores 6.06
Dwarf bamboo brush Broadleaved forest 3.01
Dwarf bamboo brush Conifer plantation 2.68

Pasture land Conifer plantation 5.19




Systematic Loss _

- Deference between observed transition and expected value

(1) 1947 1968
Conifer-broadleaved forest Dwarf bamboo brush 0.50
Broadleaved forest Dwarf bamboo brush 1.32
Dwarf bamboo brush Pasture land 0.87
Conifer-broadleaved forest Pasture land 1.06
Broadleaved forest Pasture land 1.33
Dwarf bamboo brush Broadleaved forest 0.52

(11) 1968 1978
Pasture land Loss mmmm) Dwarf bamboo brush 5.06
Conifer-broadleaved forest Dwarf bamboo brush 0.24
Broadleaved forest Conifer-broadleaved fores 1.48
Dwarf bamboo brush Broadleaved forest 2.40
Pasture land Broadleaved forest 0.88

(111) 1978 2004
Pasture land Dwarf bamboo brush 1.73
Broadleaved forest Conifer-broadleaved fores 3.10
Dwarf bamboo brush Broadleaved forest 2.98
Conifer-broadleaved forest Broadleaved forest 1.18
Dwarf bamboo brush Conifer plantation 3.21
Pasture land Conifer plantation 5.59




KR T i E Lk (Systematic transitions)

(I) Post-World War II rapid-cultivation stage
N 3.26%
l CF }7.08/0
N 1.00%

(II) Abandonment stage

(I1I) Plantation stage

8.12% 310 89%7 N
A s

4.48% 7.09%

Gain
— — — — Loss
Swap

PA; Pastureland, DW; Dwarf bamboo brush, BF; Broadleaved forest
CF; Conifer-broadleaved forest, CP; Conifer plantation



FEL T EZE (Dominant signals)

(I) Post-World War II rapid-cultivation stage

(I1I) Plantation stage

3.12% 1.31% 2.89% P S
\ /
Lowr
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4.48% 09%

\

Gain
— — — — Loss
Swap

PA; Pastureland, DW; Dwarf bamboo brush, BF; Broadleaved forest
CF; Conifer-broadleaved forest, CP; Conifer plantation
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Metrics Abbr. Description Unit
: n number/
Patch density PD PD =—+(10,000)100) 100ha +
(INYFEE)
Mean patch size MPS MPS = z"nila" (10 EOOJ ha =
(F/yFH A X) |
Landscape shape index LSl LsI =% - +
(73 FRIR)
n n  dijs
Mean proximity index MPI — Ziﬂzsﬂﬁj; - -
GEEEFERD n
_Intersper_s!on - 1l S50 S ] S % o
juxtaposition index - G = 200)
(P ERFEED) . In(m'-1)

FRAGSTATS(MacGarigal and Marks, 1995)
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Annual rate of change

Year (%)
1947 1968 1978 2004 I 1l 1l
PD (100ha't) 0.08 0.30 0.39 035 13.10 \, 3.00\, -0.39
MPS (ha) 12.03 3.35 2.57 2.88 -3.44 \ -2.33 \, 0.46
LSI 9.06 13.36 15.60 14.41 2.26 1.68 -0.29
MPI (mhal) 208.93 132.35 191.25 69.58 -1.75 4.45 -2.45
1J1(%) 7244 8547 76.98 8241 0.86 -0.99 0.27

| = Rapid Cultivation Stage, Il = Abandonment Stage, 111 = Plantation Stage



BFARAT—UIZHEITHIEIRD LR

Annual rate of change

Year
waNik|e (%)

ANk WE HE#A

19\4< 968 1978 2004 I [ 11
PD (100ha') 0.08 + 030 +!10.39 - 0.35 13.10 3.00 -0.39
MPS (ha) 12.03 - 3.35 - 257 + 2.88 -3.44 -2.33 0.46
LSI 9.06 + 13.36 + 15.60 - 14.41 2.26 1.68 -0.29
MPI (m ha'l) 208.93|- 162.35+ 191.25| - 59.58 -1.75 4.45 -2.45
1J1(%) 1244 + £5.47 = 76.98| + B2.41 0.86 -0.99 0.27

I = ik Cultivation Stage, 11 = Abandonment Stage, 11l = Plantation Stage
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