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Abstract: Forest statistics of local administrative districts have many social needs, nevertheless we have some
difficulties for working out an accurate statistics because of insufficient data in small-area level. Thus, new
small-area estimation method has to set aside additional data, decrease errors of statistics and consider the local
forest characteristics at the same time. In this study, we researched the spatial divisions that can set aside
additional data for statistics production and satisfy the major premise, which is “forest characteristics of spatial
divisions have to be equal to that of small-area”. And we compared synthetic estimation methods based on three
different spatial divisions(provinces, neighbor districts and new expanded districts). New expanded districts were
divided based on the criteria of climate, soil type and tree species composition that affects local forest
characteristics. Small-area statistics were assessed in terms of the ability to estimate local forest characteristics
and consistency within large-area statistics. As a result, new expanded districts synthetic estimation was assessed
to calculate statistics that reflects local forest characteristics better than other two estimation methods. Moreover,
this synthetic estimation method produced the statistics that was included within 95% confidence interval of
large-area statistics and was the closer to large-area statistics than the neighbor districts synthetic estimation.

Key words: forest statistics, small-area estimation, synthetic estimation, neighborhood information
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Table 1. Number of NFI plots.
Provinces L_oc_al Total Coniferous Hardwood Mixed
Districts Forest Forest Forest
Gyeryong 7 3 1 3
Gongju 134 27 59 48
Geumsan 88 20 32 36
Nonsan 46 15 19 12
Dangjin 38 22 6 10
Boryeong 75 26 27 22
Buyeo 59 17 18 24
Seosan 62 36 15 11
Chungcheongnam-do Seocheon 20 13 4 3
Asan 36 5 20 11
Yeongi 33 7 14 12
Yesan 59 15 20 24
Cheonan 70 9 31 30
Cheongyang 77 22 26 29
Taean 31 30 0 1
Hongseong 27 10 8 9
Goesan 121 29 41 51
Danyang 147 32 75 40
Boeun 94 22 37 35
Yeongdong 136 23 72 41
Okcheon 64 10 27 27
Chungcheongbuk-do Eumseong 50 > 28 17
Jecheon 141 37 51 53
Jeungpyeong 6 1 1 4
Jincheon 46 6 27 13
Cheongwon 89 25 37 27
Cheongju 7 3 3 1
Chungju 135 20 65 50
Daedeok-gu 4 2 1 1
Dong-gu 21 6 10 5
Daejeon metropolitan city Seo-gu 17 5 3 9
Yuseong-gu 8 1 3 4
Jung-gu 5 1 1 3
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Figure 1. The processes of small-area estimation and assessment.
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Figure 2. Spatial division of study area (a) ecosystem zoning, (b) forest soil type, and (c) coniferous tree species.
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Figure 3. Delimitation of expanded districts.

Table 2. Number of NFI sub-plots included within expanded
districts.

# of new expanded Coniferous Hardwood Mixed

districts Total Forest Forest Forest
1 93 66 15 12
2 325 100 116 109
3 356 91 137 128
4 437 90 186 161
5 142 34 67 41
6 312 55 135 122
7 288 69 126 93
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(a) Coniferous Forest
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Figure 4. Average growing stocks of stratified forest stand (IV age class) by new expanded districts.
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Table 3. Comparison of average growing stocks based on small-
area and direct estimation. (unit: m*/ha)

Small-area estimation

Index Provi Neighbor  New expanded SN
rovinces Lo ok
districts districts
MD -16.3 -9.9 -8.3 76
RMSE 152.9 130.6 128.3 18
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Table 4. Comparison of average growing stocks by small-area estimation methods. (unit: m*ha)
Provinces Local Districts Provinces Neighbor districts New expanded districts
Gyeryong 129.5 140.8 138.2
Gongju 1223 127.9 130.3
Geumsan 121.8 130.9 133.0
Nonsan 121.0 1274 129.8
Dangjin 129.5 147.8 116.9
Boryeong 137.1 130.8 124.0
Buyeo 117.8 121.7 127.8
Chungcheong Seosan 132.6 120.6 126.8
nam-do Seocheon 131.3 117.5 118.0
Asan 125.5 129.2 113.4
Yeongi 1245 130.8 132.9
Yesan 130.1 1343 117.3
Cheonan 115.2 121.6 104.9
Cheongyang 128.2 128.2 138.6
Taean 131.1 127.9 127.9
Hongseong 1384 131.0 125.2
Goesan 147.5 145.5 146.5
Danyang 139.7 138.7 138.7
Boeun 143.9 151.0 151.0
Yeongdong 140.0 142.3 145.5
Okcheon 136.6 142.4 142.6
Chungcheong Eumseong 136.4 132.7 135.0
buk-do Jecheon 149.9 151.5 151.1
Jeungpyeong 1342 129.5 1334
Jincheon 132.7 125.1 124.2
Cheongwon 137.5 1373 127.6
Cheongju 137.5 131.7 127.0
Chungju 147.7 149.5 150.6
Daedeok-gu 132.5 142.7 149.9
) Dong-gu 1314 146.1 146.1
Dagjeon Seo-gu 1233 129.7 133.6
metropolitan city
Yuseong-gu 133.6 142.0 149.8
Jung-gu 127.9 138.4 140.4
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Average growing stocks (m*ha)
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Figure 5. Spatial distribution of average growing stocks estimated by (a) provinces, (b) neighbor districts, and (c) new expanded
districts synthetic estimation.

Table 5. Comparison of total growing stocks based on large-area and small-area estimation. (unit: m%)
. .. Small-area statistics
Provinces Large-area statistics - - — —
Provinces Neighbor districts New expanded districts

Chungcheong 30,714,967

; 49,236,176 50,714,967 51,546,840 50,950,698
nam-do (Daejeon) 52 193,758
Chungcheong 60,310,648
buk-do 58,553,307 60,310,648 60,563,119 60,490,537

62,067,989

*a: lower bound of 95% confidence interval / b: upper bound of 95% confidence interval
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