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Abstract: The aim of the study was to analyze the spatial characteristics of the main producing areas of nontimber
forest products. We analyzed the spatial aggregations of the main producing area and their changes using the Moran's
I index. We found that 45% of nontimber forest products were significanty spatially clustered. Additionally, in five
major products, we observed that the main producing area has expanded and the degree of aggregation has also
strengthened over the last ten years. The results of this study can be effectively used for forest policies, such as

determining the location and size of the distribution centers of specific forest products.
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Table 1. Changes in ouput of Short-term non timber products.
(unit: a hundred million won)

2017 2018 Changes
A (B) (B-A)/A
Total 29,136 29,718 2.0%
Landscaping 6,714 7,044 4.9%
goods
Forest fruits 6,854 6,121 -10.7%
Medical products 5,900 6,148 4.2%
Wild greens 4,119 4,732 14.9%
Mushrooms 2,481 2,405 -3.1%
etc. 3,069 3,268 6.5%

Source: Korea Forest Service(2019), Forest Production Survey.
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Figure 1. Meaning of Z value in Moran L
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Table 2. Moran’s I of non-timber products.

A110E A1 (2021)
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Category 1 Category 2 Products Moran's |
Maple 0.001
Zelcova -0.020"
Camellia 0.064™"
Boxwood -0.001
Taxus -0.005
. Rhododendron 0.004
Landscaping good Pine 0016
Lagerstroemia 0.019"
Prunus 0.006
Chionanthus 0.000
etc. Tree 0.007
_ etc. Shrub 0.030™
Landsczplng Pine(Pinus thunbergii) -0.001
£00¢s Juniperus -0.012
Bonsai Carpinus 0.005
material Pine -0.007
Rhododendron 0.0117
etc. -0.014"
Pine(Pinus thunbergii) -0.008
Juniperus 0.002
Bonsai Carpinus -0.004
product Pine -0.002
Rhododendron -0.001
etc. 0.003
wild flower - -0.011
Chestnut 0.045™"
Walnut 0.034""
cultivation Jujube 0'042***
Persimmon 0.031
Pine nut 0.008"
Ginko 0.192™
Acorn 0.010
Forest fruits Raspberry 0.010"
Rubus 0.054""
Vitis -0.005
extraction Actinidia 0.003
Hazelnut 0.005
Punica 0.003
Pyrus 0.010°

etc. -0.016




Table 2. (Continued).
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Category 1 Category 2 Products Moran's |
Cornus 0.002
Schisandra 0.021°"
Lycium 0.008
Eucommia 0.028™"
Hovenia 0.007
Kalopanax 0.023™
Cedrela 0.002
Zanthoxylum schinifolium 0.011
Zanthoxylum piperitum 0.001
tree Rhus 0.012
Caragana -0.001
Crataegus -0.001
Ulmus -0.002
Dendropanax 0.041"
Cudrania 0.037""
Sorbus 0.009
Euonymus -0.002
Paeonia suffruticosa 0.025™"
. Acanthopanax 0.024"
Medical Atractylodes japonica -0.000
products
Atractylodes macrocephala 0.009
Aralia 0.022"
Wild simulated ginseng 0.077"
Epimedium -0.002
Artemisia -0.002
Bupleurum 0.002
Paeonia lactiflora 0.046™"
Gastrodia 0.029™"
Cassia 0.031™"
grass Dendranthema 0.005
Houttuynia 0.044™"
Angelica 0.014™
Cnidium 0.006
Polygonum 0.061""
Adenophora 0.003
Dioscorea 0.004
Glycyrrhiza 0.015™
Polygonatum 0.007
etc. 0.0317"
Bracken 0.136""
Platycodon 0.016™
Codonopsis 0.045™
Aralia 0.012
Aster 0.023"
Osmunda 0.005"
. Pimpinella -0.003
Wild greens ) Hemerocallis 0.018"
Allium 0.027"
Cirsium 0.040""
Heracleum 0.033™"
Aruncus 0.013™
Bamboo sprout 0.002

etc.

0.001
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Table 2. (Continued).

A110E A1 (2021)

Category 1 Category 2 Products Moran's |
Pine mushroom 0.057°"
shiitake(dry) 0.021""
shiitake(fresh) 0.123™
Auricularia 0.015
Mushrooms i Umbilicaria -0.00*(2*
Sarcodon 0.034
Sparassis 0.000
Poria 0.005
Ramaria 0.014°
etc. 0.002
Betula -0.001
Sap Acer 0.051°"
etc. 0.009
Lawn grass cold season 0.00?**
warm season 0.030
sawdust -
wood vinegar -
ginkgo leaf 0.000
Pueraria root 0.0217°
etc ete Broussonetia 0.018"
Wild orchid -0.009
etc. 0.016"
Regin -0.002
. Compost -0.001
Farm materials Feed 0.004
Soft charcoal -
Fuels Hard charcoal L
Fire wood 0.073
Branches/leaves -0.007

Source: Korea Forest Service (2010, 2019), Forest Production Survey.

Significant level: ™ 1%, ™ 5%, * 10%.
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Table 3. Changes in output of five major non-timber products.

(unit: kg)
2009 2018 Changes
A (B) (B-A)A
Chestnut 75,910,795 51,758,985 -31.8%

Persimmon 94,052,974

191,525,929 103.6%

Jujube 10,249,590 10,734,013 4.7%
Shiitake 22,797,353 21,328,148 -6.4%
mushroom

Bracken 4,655,409

14,031,956 201.4%

Source: Korea Forest Service(2019), Forest Production Survey.
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Figure 2. Changes in spatial distribution of chestnut production.
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Figure 3. Changes in spatial distribution of persimmon production.
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Figure 4. Changes in spatial distribution of Jujube production.
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Figure 5. Changes in spatial distribution of Shiitake mushroom production.
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Figure 6. Changes in spatial distribution of bracken production.
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Table 4. Changes in Moran’s I of five major non-timber products.

2009 2018 Changes
A) B) (B-A)/A
0.062 0.045
Chestnut . . -27.7%
(5.179) (4.119)
0.015 0.031
Persimmon . ok 110.6%
(2.088) (3.012)
Tuib 0.031 0.043 39.6%
ujuobe sokok Kok .
! (3.337) (3.998) °
i 0.065 0.124
Shiitake . " 89.2%
mushroom (5.740) (9.616)
Brack 0.034 0.136 303.6%
r n kK Hokok .
acke (4.110) (10.519) °

Values in parentheses mean z value.

Significant level: “"1%, 5%, "10%.

Source: Korea Forest Service (2010, 2019), Forest Production
Survey.
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Figure 7. Major producing area and location of distribution center.
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