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Analysis of Management Unit on Forest Area for
Active Mountain Villages
- Case of Ishigawa-gen in Japan -
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Using the principal component analysis and clustering Forest resources are consistently necessary in the future.
It takes much time to produce and breed them. However it is difficult to do due to recent social situation.
Considering global environment, forest policy should be considered as a global scale rather than a regional one.
At least, the policy needs a national scale concern. In order to support forestry, elementary data are needed. In
this study, forest characteristics in Ishigawa-gen province have been analyzed through main component analysis
and clustering. The results are shown in fig.5 and fig.6.
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Item Calculation statistics of data Factor
forest land rate(%) forest area/total forest area resources
forest area(ha/person) forest area/total population resources
forest owner rate(%) forest owner number/total number of households Production
artificial forest rate(%6) artificial fores area/forest area resources
reserved forest rate(%) reserved forest area/forest area Environment
Cultivated land rate(%) Cultivated land area/ total area Production
area of thinning(%) artificial forest area of 16-40 years Production
Old-age natural forest area(%) Natural forest area of older than 61 years/forest area Environment
Forest road density(m/ha) Forest road extension of wider than 3 m/forest area Location
National forest rate(%) National forest area/forest area Location
Natural park rate/person(%) Natural park area/ total population Environment

Natural park rate(%)

Natural park area/forest area

Environment
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Table 2. Analysis using items(case of Ishigawa-gen in Japan)

Admini . Forest Forest Forest .. ., Reserved Cultivated Area Old-age Forest National Natural Natural
ml'msFratlve land a/  owner Artificial forest land of natural road  forest park ark
district an are forest rate L forest . rate/ b
rate person rate rate rate  thinning density rate rate
area person
Kanazawa 5 0062 2420 20 35 12 63531 13898 7.770 21 0.000 0.150
Nanao 58 0.166 14280 50 4 14 47943 6.092 4508 O 0013 7795
Komatu 70 0245 5309 23 32 12 54277 9981 7329 17 0017 6.737
Wazima 78 0690 28081 63 10 7 59294 3207 681 1 0.037 5325
Suzu 75 0787 36003 35 6 1 76309 7275 5177 0 0.029 3632
Kaga 44 0097 6583 10 14 24 41581 8524 14275 7 0.010 10.692
Hakui 36 0106 14578 37 11 31 64666 8594 5564 0 0.012 11378
Yamanaka 9% 1269 11845 29 47 1 73966 6.068 7143 6 0.102 8018
Tatukuchi 62 0306 14830 30 0 15 39962 4720 10562 1 0.000  0.000
Turuki 53  0.094 11693 47 3 24 36.052 3954 24878 0 0.004 4.164
Kawauchi 8 609 6928 10 37 1 54375 32027 4946 3 0.000  0.000
Yosinotani 77 7374 55501 7 63 1 48343 59218 4410 41 3777 51.217
Torikoe 83 1828 69494 22 17 8 57003 17921 5003 O 0.084 4582
Okuchi 73 11.605 54.440 10 56 0 53017 52632 5629 37 4627 39.872
Hakumine 88 15443 24645 23 61 0 33828 37720 3549 30 7.712 49939
Tubada 51 0216 18956 40 8 21 65359 2170 8598 0 0.000  0.000
Toyoki 76 0808 42454 52 2 10 73126 5618 10933 1 0038 4731
Sio 66 0497 3281 S 8 15 64.869 3.083 20145 O 0.004 0888
Siga 56 0404 31586 41 1 17 57269 7512 6122 O 0.003 0663
Osimizu 61 0356 21909 62 34 17 68621 4558 12780 1 0.003 0918
Daturutakara 59 0262 29481 61 0 21 43024 15867 10141 0 0.000  0.000
Toriya 53 0242 28452 43 1 23 65182 8990 21% 0 0.000  0.000
Nakazima 76 0902 59.023 56 1 11 62.250 4938 3830 O 0.039 4354
Kazima 60 0306 31816 68 34 21 45416 5680 15041 0O 0086 28121
Notosima 62 0761 70397 27 0 16 48810 14743 1364 0 0176 23.192
Kanisi 50 0137 32273 43 11 24 40635 13960 10599 O 0.000  0.000
Anamizu 74 1057 40519 52 2 10 58694 4387 5472 0 0024 2278
Monzen 75 1170 51972 o4 9 8 5.012 2586 8113 1 0.036 3.074
Noto 79 0655 27374 44 1 9 71735 4154 5643 0 0004 0639
Yanada 78 158 63704 39 7 10 85084 1080 6747 0 0.000  0.000
.Uchihura 64 0381 37175 22 1 13 67026 1086 8034 0 0.012 3.101
Average 67 0240 9647 36 23 13 59931 13610 7.009 9 0.025 10512
Table 3. Average and standard deviation of items Hapo] AR Begs 747 X, Y &9 EA Y
Standard 29 HF4E BoFa ok 7 299 X E
ftem AVEr3EC geviation  Z3} WA A @A odh 24 Fgge B
Forest land rate(%) 67.097 13604 VAE dedn gden, 4383 ¥sE AQRY
Forest area/person(ha) 1.803 3495 Vector®] AUA7} & A& FAR] 1 x] = g8
Forest owner rate(%) 33516 19.641 o] 3, wako] Zo| /e WEILE FHA o
Artificial forest rate(%) 38.194 17.484 - o =
Reserved forest rate(%) 16.645 19.290 745ttt Table 49‘1‘ }E}J‘%Eq} AiE HERRel o 2
Cultivated land rate(%) 13129 7906 Yol ME A IAER Y& Jokg A AR
Area of thinning(%) 57331 12509 Hol HA1% BA g0l MZ Wiy BT B
Old-age natural forest area(%) 12.323 13.959 248 ¢+ A& vogFam 9o}
Forest road density(m/ha) 8.174 4975
National forest rate(%) 5387 11187 32. 99809 #3879 4 Plot
Natural park rate/Person(ha) 0.544 1.666 Zk YAF D E Fig. 3% o] Plotstd, A14st
Natural park rate(%) 8886  14.085 & QoA o Ao syt HAse] AdHoew
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Table 4. Correlation between each item(unit: %, m/ha, ha)

Natural Forest Forest Artificial Reserved Cultivated Area Old-age Forest National Naturel Natural
natural park
park area/ owner forest forest land of forest road  forest rate/ park
rate person rate rate rate rate  thinning density rate rate
area Person
Natural park rate - 0473 0465 -0.147 0398 -0918 0256 0283 -0334 0258 0.327 0.210
Forest area/person - 0291 -0476 0730 0642 -0300 0.824 -0.301 0.767 0947 0.779
Forest owner rate ~ -0.093  0.001 -0425 0152 0346 -0383 0258 0112 0.184
Artificia] forest rate - -0.490 0347 0134 -0646 0310 0.767 -0.403 -0.390
Reserved forest rate - -0560 -0.186 0.738 -0.126 0.008 0.701 0.716
Cultivated land rate - -0.156 -0.518 0413 -0.606 -0.511 -0.392
Area of thinning - -0355 -0229 0827 -0.363 -0.411
Old-age natural forest area - -0321 -0533 0773 0.777
Forest road density - 0268 -0.244 -0212
National forest rate - 0810 0.787
Natural park rate/Person - 0.855
Natural park rate -
AUALH(L AYAGoln), Aol ¥Y BT Yehia ok
Ao A T4zt AGe AAYNFEY A IfrVectord 7t MEE FHAHLY FH 9
o] FAHH, A2 AY H EANGoRER  dto AAHEY %ila Plot3l & o ©ojAl7tetd 9
Elol Aol oate] P2o] ol sARAAGAS  AREL AV AP BFH) BEa:
FAoR & xR o] HFHTh A3FHE Ao 70‘3}4 £ dYAEEE e o]E%
TAREZY FEYo] FAHoR BIF LAZE RBUL H2 AlAdd PlotHoe], ol&8 949
gdel AFsol Aol AAAMUTHE REH o) 3HA AHe] AA rhde oAzteE A
AN AP0 Z e Aol 7 Aol PGz - AFGL XFY LEF AT
AAH QgAdez 487 g Al Hof YEnt ok ,
ol PlotH & Zo] 8r&aatA gk ojAj7tddH e 7 ol 7]&d AER7 2 Uy F5F 4

3 A Ge) A YekstolE AR Sk

Table 5. Principal components analysis

Eigen value

Agoigort A3 EE EASF APEHHA

Principal component No Eigen value Contribution(%) Cumulation(%)
1 6.1810 51,5082 51.5082
2 2.1892 18.2433 69.7514
3 0.9679 8.0655 77.8169
4 0.9163 76361 85.4530
Eigen Vector
Item Component 1 Component 2 Component 3 Component 4
Forest land rate(%) 0.2084 0.4786 0.3997 -0.0529
Forest area/person(ha) 0.3751 -0.0225 0.0656 -0.1586
Forest owner rate(%) 0.1216 0.4151 -0.3309 -0.5614
Artificial forestrate(%6) -0.2469 0.0550 0.4241 -0.4909
Reserved forest rate(%) 0.3362 -0.1020 0.2719 0.2508
Cultivated land rate(%) -0.2901 -0.3856 -0.2889 -0.0534
Area of thinning(%) -0.1063 0.4743 0.0674 0.4631
Old-age natural forest area(%) 0.3671 -0.0904 -0.2225 -0.0521
Forest road density(m/ha) -0.1542 -0.3446 0.5704 -0.1264
National forest rate(%) 0.3586 -0.1656 " 0.0355 0.2385
Natural park rate/Person(ha) 0.359%4 -0.1417 0.0905 -0.1417
Natural park rate(%) 0.3397 -0.1915 -0.0196 -0.2001
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Table 6. Forest classification of administrative districts in Ishigawa-gen
st group 2nd group 3rd group 4th group 5th group 6th group

(Small preservation
continuable manage-

(Forestry mountain (Material production (Inland production (Suburban forest (Property main-

ment type) village type) regional type) regional type) type) tenance type)
Nanao Wazima Yamanaka Yosinotani Kanazawa Kaga
Hakui Suzu Kawauchi Okuchi Komatu Turuki
Tatukuchi Tuyoki Tortkoe Hakumine
Tubada Nakatori
Sio Notosima
Siga Anamizu
Osimizu Monzen
Daturutakara Noto
Toriya Yanada
Kazima Uchihura
Kanisi
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Fig. 5. Forest classification of Ishigawa-gen by princi-
pal component analysis.



o

A 5}

5t Ak

="

N2 ¥ & Agage 2

i

g% 29

SRy -

A& oAt EY E FHOE -

Table 7. Principal component score of administrative districts

Administrative district

Principal component 1 Principal component 2 Principal component 3 Principal component 4

Kanazawa 0.2839
Nanao -1.1186
Komatu 0.4166
Wazima -0.7659
Suzu -0.6360
Kaga -0.9105
Hakui -1.7902
Yamanaka 0.9537
Tatukuchi -1.1763
Tuyoki -2.2191
Kawauchi 24112
Yosinotani 6.7538
Torikoe 0.7524
Okuchi 6.5466
Hakumine 7.4122
Tubada -1.7951
Toratki -0.9802
Sio -1.7350
Siga -1.3148
Osimizu -1.3661
Daturutakara -1.5404
Toriya -1.5650
Nakatori -0.7301
Kazima -0.7683
Notosima 0.2374
Kanisi -1.3852
Anamizu -0.8332
Monzen -0.7627
Noto -0.9137
Yanada -0.7138
Uchihura -0.7476
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-0.8296 0.1044 2.4529
-0.5671 -0.3086 ~0.1256
-(.6865 0.3500 17113
1.0521 1.0730 -0.4304
16153 -0.1743 0.6995
-2.9257 -0.7146 0.9356
-1.7261 -16113 0.8121
1.6844 1.8429 1.9658
~1.1167 -0.0940 0.0244
~3.0462 1.4160 -0.9096
2.0467 -0.5480 -0.1414
-0.7237 -0.6219 0.109%
1.8350 -0.8159 -0.5554
-0.5452 -0.3174 -0.0324
-1.4254 1.0870 -0.8561
-0.5938 -0.3972 0.7049
1.3749 0.7946 -0.2495
-0.2847 1.6455 -0.4251
-(.1001 ~0.7947 -0.0303
-0.2731 1.3283 0.3423
-1.0223 -0.1086 -1.2083
0.0036 -1.4237 0.3718
1.7872 -0.2776 -1.0827
-1.6576 12122 -1.4368
0.5599 -2.2861 -1.3251
-1.6400 -0.7332 -0.7204
1.1540 0.0998 -0.5688
1.2280 0.7109 -1.2765
15846 0.3792 0.5106
2.6560 -0.0626 0.1387
0.5961 -0.7540 0.5947
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