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A Study on the Improvement of Evaluation Indicators
for Adjusting Forestland Classification*

Doo-Ahn KWAK' - Keun-Won RYU' - Soon-Duk KWON?* - Won-Kyung KIM?

(@) oF

ps =
B Qe geAel A YuAe RAL A% TR 23 98 2PHD Y
ASRBAAES S8 Bk AR ANPES AN Y AASHBAA S ALk
FuAgol PEsA ot ARFH et o] WolAxL, A4 WAFF D AuoiAg
nelakA @3 A9 SR AP A% 2 AR FLEE FE ASFO2H BAA
of A4 - slAle] ek A|eizke] WA fuksha olek, whebd B AFeAE 397) ARE take,
2 AMRF ARRAE B G Aol B AR AAsN] Ax FAN FRYL AA
9, A AYBASAS VAT 5 UES WA SIS ERYTRIE olgato] WA f
AR So) me RANF D AAYFE v go] FYA = YT YLk AFS AT
OS] ARE ol gtol WS ANF ANE AFS TIW 1049 ARE 0§l A
AEYHE AAS el B ), ANHOR T BAF A= ATHE A9k
O Sl mgstelont Wat BAS W WAL 24 G 0w RN Ee AR
FEE AAEYR AEE BAT A3 ENY L SAEHGS Aok, FONE/QHY o
siekEA gt 457k S Bslel JiHom ANl A ekt olF nigor EF
ATHRE WS A8UoA A B BHOE BAHE %] 7S C B Sl dagew
A RANTOR HkE & ot Y0l SUheks AoR BAHALE Heh] B AFs 2
AR FI R A EFAAE olgetel BFATNHE FATOEA Aol wA - AN

BA5e BFYE ALT 5 b WS AT

4
0]
=}
c

MRITEERMTAL MRISHBIL ARITRE, BH - ZEMAK|, AXIRASY

ABSTRACT

The purpose of this study was to improve forestland characteristic evaluation system’s
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indicators for rational development and ecosystem conservation. There has been no
consideration for statistical duplication between variables, and it caused inefficient data
collection. Furthermore, the same evaluation criteria were applied for all forestlands
without considering regionally different characteristics, and it made variation for
designation - cancel rates of preservation - semi—preservation forestlands between cities.
To solve these problems, we first removed ‘DBH’ variable which has a multicollinearity.
Second, we applied standard normal distribution for each forest watershed type. As a
result of eliminating ‘DBH’, the numbers of parcels for all grades except A were
changed but their numbers and areas were not large enough to consider the change of
total score. For the output of analyses with the existing same regional criteria, the total
scores of urban type and urban—fringe type forestlands were higher than those of other
types. The numbers of parcels for A and B were increased and those for C and E were
decreased by applying standard normal distribution. This caused the increase of
preservation—oriented parcels. Finally, we suggested a new evaluation method based on
standard normal distribution to consider regional forest characteristics and to solve
regional imbalance.

KEYWORDS - Forestland Classification Feasibility Survey, Forestland Characteristic
Evaluation System, Forestland Classification Map, Preservation and
Semi-Preservation Forestiand, Forestland Watershed Type
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FIGURE 1. Forestland watershed types by administrative boundaries in South Korea
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TABLE 1. Distribution of target cities by forestland watershed types in this study

Counties by forestland watershed type

Provinces ‘ Major mountain Coastal and Urban—fringe
Mountainous type . ) Urban type
range—adjacent type insular type type
Gangwon(3) Pyeongchang Taebaek Donghae - -
Gyeonggi(5) Gapyeong Gunpo Ansan Gwacheon Bucheon
Gyeongnam(4) Hapcheon Hadong Tongyeong Gimhae -
Gyeongbuk(3) Gunwi Yeongyang Ulleung - -
Jeonam(3) Naju Damyang Wando - -
Jeonbuk(4) Gimje Jangsu Buan Jeonju -
Chungnam(4) Geumsan Cheonan Taean Asan -
Chungbuk(3) Okcheon Eumseong - Cheongju -
Metropolises(9) Seoul, Incheon, Daejeon, Daegu, Busan, Gwangju, Sejong, Ulsan, Jeju

TABLE 2. Forestland characteristic evaluation indicators and their grade scores

" (@ Age class | Il Il v V and Afforestation area
Growth condition of more
natural forest or Score 1 4 8 13 18 18
afforestation @ DBH class Small Medium Large
Score 3 8 16
Soil condition for @ Soil depth 30cm less than 30cm~60cm 60cm~90cm 90cm more than
tree growth Score 1 5 12 18
Forestry and  (® Distance from  1,000m more g5 4 500 300m~500m  100m~300m  100m less than
productivity forest road than
condition Score 1 4 8 13 18
® D‘Stri;ff O 100m less than  100m~300m  300m~500m  500m~1000m  1000m more than
Potential condition Score 1 4 8 13 18
as development @ Distance from
candidate ) 1000m less than 1000m~1500m 1500m~2000m 2000m~3000m 3000m more than
developed area
Score 1 4 8 13 18
Environmental and ® EcoI()ré;;cK)a\ grade Grade 3 Grade 2 Grade 1 and szfez;rately managed
ecological condition Score 3 8 16
@ Topography Flat area piedmont Piedmont Hillside Mountaintop
Score 1 4 8 13 18
Topographic @ Slope degree  15° less than 15° ~20° 20° ~25° 25° ~30° 30° more than
condition Score 1 4 8 13 18
@) Elevation degree 250m less than  250m~500m  500m~750m  750m~1000m 1000m more than
Score 1 4 8 13 18
7Fe/de] AR Qlete] 2015 wAl® ®BA A BFBAE FEF5t A5 doks
WA AR AR R AR AP (Korea  tPEOE AAEABAE XS] A8 E 3
Forest Service, 2015)IM= 2 ARFEE 7 Zo] FELFFANAM AZE AEAH S
PR F0kE JBHoR AEIAER ARSIk aelw A9 3870 AT e 4
a3t ASAR R AL olgalel 9F, 4
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TABLE 3. Thematic maps used for the indicators of forestland characteristic evaluation

Map data Indices Department
Forestland watershed type map Forestland watershed type by counties
Age class
Forest type map DBH class .
- Korea Forest Service
‘ Soil depth
Forest soil map
Topography

Forest road map

Distance from forest road

Ecological grade map

Ecological grade

Ministry of Environment

Administrative boundary map

County boundary

Distance from road

Topographic map

Distance from developed area

Ministry of Land,
Infrastructure and

Use district map

Developed area/district

Transport
Digital Elevation Model Slope degree
(DEM) Elevation
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FIGURE 3. Ratio area criterion (23%) for preservation and semi—preservation forestland on
the standard normal distribution
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TABLE 4. Correlation coefficients between indices for multicollinearity analysis

Dist. from

Dist. from Dist. from

Ecological

Indicators Slope  Elevation woad  forest road devaerI:;ed Age class Soil depth Topography arade DBH class
Slope 1000 261 150 154 202 224 33 217 3% 400
Elevation 261  1.000  .052 089 77 185 207 004 204 71
D'S:(')aféom 150 052 1000 -.037 223 245 184 160 205 214
Dist. from = ye0 089 —087 1000 135 131 156 082 106 A2
forest road
Dist. from
developed 202 77 223 135 1000 121 135 11 212 109
area
Age class 424 185 245 131 121 1.000 431 390 469 941
Soll depth 323 227 184 156 135 431 1.000 72 370 413
Topography 217 094 160 082 A1 390 an 1.000 345 379
Ecg:;’gfa' 395 204 205 406 212 469 370 345 1000 447
DBH class 400 171 214 122 109 941 413 379 447 1.000
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TABLE 5. Change of current score range by grades to new criterion

Grade Current criterion (Full mark 200) Exclusion of DBH (Full mark 180)
A 140~200 126~180
B 100~140 90~126
C 40~100 36~90
D 30~40 27~36
E Less than 30 Less than 27

TABLE 6. Comparison analysis of grades changes before and after diameter at breast
height (DBH) exclusion

Grade Piece of land Area (ha)
DBH inclusion DBH exclusion ~ Change amount  DBH inclusion DBH exclusion ~ Change amount

A 2 3 1 1 2 1
(0%) (0%) (0%) (0%) (0%) (10%)
B 5,803 7,685 1,882 129,805 150,323 20,518
(1%) (1%) (0%) (11%) (12%) (2%)
C 567,386 560,646 -6,740 939,471 908,055 -31,416
(50%) (50%) (0%) (77%) (74%) (—3%)
D 136,470 150,787 14,317 62,456 72,961 10,505
(12%) (13%) (1%) (5%) (6%) (1%)
E 415,011 405,551 -9,460 94,204 94,595 391
(37%) (36%) (=1%) (8%) (8%) (0%)
Total 1,124,672 1,124,672 0 1,225,936 1,225,936 0

gor C, E 552 474 oF 1% IX7F 7 Forest Service, 2015). wehd E adofA]
ok

aspglon], D S5 oF 199 BA7F S7kF = A B, C 5H2® 37k IAE w3
T A0FZ MGG 6). WA Wl vlw o] AA, D, E Two® H7kd IAE A4
T A T899 WEe WA WE ) ol AAE Aolste] Aus ALlst Hd59
°F 10% S7Fst3lal, B sa52 dA 54%7F A gl WA WstE H)a - EAEITHEE
7zl ogt AR oF 2% STk oH, C 7). BAFE] Wt vES AvRd A9e X
TH 3% A, D 59 1% 578 E 5o S Wl Aas ALlPs wel BAgEe]
< 0%E W3P7E A9 gl Zo® FAHS T A G vlES dA A7 gy 242 51%9}
ek C 5we WA g oz v hAst 50%= A=, AR vEe ZHte
D ew ¥ B ewl®E olss RS & F A9 49%F 50%= WA EE B e
Atk HAAFer FEE IAFY Wk A B Aue AYPE W BAus XEIE o
sae ALt oiFEe] swelA TAsH Hoh oF 1% 4=e] 34 Fa&s B, @
o}, Wik WAL AdFer 34 ok o Al A oF 1%2 A T7HES YER]
2 A E Aok wd e A Aol &g B - siA

A AHAEGFTEE olgste] doRaAel gkl WA X HjE WHIlE Auuy A
sl AR 2 dE B 3rkeE AAE E497F 7)ol ot RAge Fx)o wAn
A9 A B, C 53o® H7kE AAE= Hgo] 2 87%, Aas At 5% 71l 9
Erlete] AEHH o7 HAMAR fAE dof St BANSE Fx) o HARES 86%E °F 1%
stal, D, E ew9o® B7te A= AE & 7b s 2o AL, AT A=
T e 81s e FoR B itk (Korea 13%0A 14%=E °F 1%7} 27135 Aow 1A
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TABLE 7. Comparison analysis of preservation tendency change before and after diameter

at breast height (DBH) exclusion

Tendenc Piece of land Area (ha)

y DBH inclusion  DBH exclusion Change amount DBH inclusion  DBH exclusion Change amount
Preservation 573,191 568,334 —4,857 1,069,277 1,058,380 -10,897
(51%) (50)% (—1%) (87%) (86%) (—1%)
Dereaulation 551,481 556,338 4,857 156,660 167,556 10,897
¢ (49%) (50%) (1%) (13%) (14%) (1%)
Total 1,124,672 1,124,672 0 1,225,937 1,225,936 0
Holok A3 AAEABL 7es AEFE o A2 A= 28,934~819,37970 % UnkzE o
o Aus ALst AAEAAFT 7IEEs 483 2 AEEE e 7 e 28 g9 Ui
< W& v 95 Aued, @4 7] 2 FEel] witel] At EE weve VM
=9 ARFE olgste] RANFTORE Hrtye sl AAR HFEEE EEAES E15P)
A4 gl JAL gA WEHA] Y ZeE F sl ABEEE o] g8t AAR G REE F4
A= RS & 7 Qlth o] FHE v AS g1 = JdHad 2)
olgfst A¥g AVE w, AHS Aldst 4t 21 3o oJa i Al Zb AR
AEAH 7= Aol 3 A AHEA A5E O7 49 o] Hatst AA 7 A3

F7kel Aol ztol7t AL fle AoE HA Age] AbolE AR FA s3It
Hlom, o] & Ao 7Hgste] A% ATREEE AdelA A FXe) #xE A

Ao} v R o] AR 5487 Al A
el FFe AL vAA U= Ao 4P
Ttk I8R5 AASAAG kM= 7
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FIGURE 4. Normal distribution curves by forestland watershed types

TABLE 8. Descriptive statistics by forestland watershed types

Forestland watershed type Mean Standard deviation
Urban type 26.2 18.3
Urban—fringe type 29.8 21.1
Mountainous type 45.6 24.1
Major mountain range—adjacent type 46.1 24.6
Coastal and insular type 40.6 22.6
Tt W EFEsF dositt o TF AN 2EEERST(Z
I8 4ox B A o] AAFYREH S AR T, AT D, E 539 M
ARSI s AThEEE mEAR ZF 2 dA) feuete] FRAMA EIAN )
MG s BEAAE U220 W gl o 239 HEE QARS 2B
wol el Wl W RTFEL olaith A @ B AT ok e 7 A
o Wglel meh QRS SHY R¥eE @ ayse Aag 9 Adgel gl
@A) & F87) e Ao Aol AT A fpA@E 7 glol 2] Aeldua f
Sho Atz Qs AdACR E 0w oz ko] Hagk 2 Aok Zelslo] ¢
oSty MEbd A AMIRAGTL BT WA wangel 2 Axgere A9 Sago
2 ¥FAFsro m=x FHFo] Qo) EFEH=X _ _ ]
S LD el o] 001 WERE e el 23%, 7 Adie 1w
7 i Ef L—‘lj——‘ 2rs . LX SAE . —
t 1‘ —rO_ﬁL—r = A&tk 15 &% Ak BEnlgol 7797t HEE 7z e A4
b EHl g SR BRE A FUHd |
e Py TS o] 4 AT 5). sHAIRE % 99} o] mEHT
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TABLE 9. Z ranges of grade levels by forestland watershed types

Forestland Preservation tendency Deregulation tendency
watershed type A B C D E
Uiban ¢ 11.51% 19.34% 38.3% 19.34% 3.58%
foan type Z>12 05<212 ~0.5<2405 ~12<2<-05 712
Uban—fiinge ¢ 11.51% 19.34% 38.3% 19.34% 3.58%
foan-innge type Z>12 0.5<21.2 ~05<240.5 —1.2<2<-05 7412
Vountainous 1 6.43% 19.35% 48.44% 19.35% 3.49%
ountanous ype =7 > 52 0.65< Z <1.52 ~0.65<Z<0.65 —1.52<Z<~0.65 Z(-152
Major mountain 6.43% 19.35% 48.44% 19.35% 3.49%
range—adjacent type Z21.52 0.65=Z<1.52 -0.656<Z<0.65 -1.52<Z<-0.65 Z<-1.52
Coastal and insular 7.08% 19.35% 47.14% 19.35% 3.49%
type 72147 0.63<7<1.47 -0.63<Z<0.63 —1.47<2<-0.63 7147
WA Az ghel WE gEEADE AL At R e AAFGFEE F
Z3197] witel gE (WA])o] 23%9 77%°] W WA olF ®igkE A¥RY, A 599 A
Aol g s Z ke Aeith A HA o] oF 38% A=t SUVEHE AL
o) AAEADT} AAS olgste] BEMe = Aol H3len, B Tu2 A 7l 9
Aol AASGHY FRATRES olgs I 59%7H B THEG oF 19% FUHE A
A AiE vags W A SRS AAge  2F wAel S WW C oHE 5297t 4
Webs @4 vlEow Wke Sgwd dx s e uEer, D SEE MEt
A AN o] oF 8%9) WA} kst e AC flaL E SE oF 7%7h Had s o
2 et B 52 19%9 AR} =7}t T Ut FEHeE RFYEE S 48
© JoR E4H%en, C 5w oF 10%9] down wAXSES] A B 5FoR #HYE
BA7L hadodeh EF D S oF 17%9 B0 SIS G E Tyel gagony u
I 7} 2789 B3] E 53 e S50 Agger Frkd + s FAH] Sk
UEo 7 3499 TA7} 7hadt How B Aog WAL Est E Swo] fagow

TABLE 10. Comparison analysis of grades changes before and after applying standard
normalization by forestland watershed types

Number of parcels Area (ha)
Grade Current criterion Standarq Change amount ~ Current criterion Stangarq Change amount
normalization normalization

A 2 93,093 93,091 0 463,129 463,128
(0%) (8%) (8%) (0%) (38%) (38%)

B 5,803 226,662 220,859 129,805 370,634 240,829
(1%) (20%) (19%) (11%) (30%) (19%)

C 567,386 444 977 122,409 939,471 311,375 —628,096
(50%) (40%) (=10%) (77%) (25%) (—52%)

D 136,470 325,334 188,864 62,456 65,267 2,811
(12%) (29%) (17%) (5%) (5%) (0%)

E 415,011 34,606 -380,405 94,204 15,531 —78,673
(37%) (3%) (—34%) (8%) (1%) (—=7%)

Total 1,124,672 1,124,672 0 1,225,936 1,225,936 0
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TABLE 11. Comparison analysis of preservation tendency change before and after applying
standard normalization by forestland watershed types

Piece of land Area (ha)
Tendency Current criterion Standarq Change amount Current criterion Stanglard Change amount
normalization normalization
Preservation 573,191 764,732 191,541 1,069,277 1,145,137 75,860
(51%) (68)% (17%) (87%) (93%) (6%)
Deregulation 551,481 359,940 -191,541 156,660 80,798 —75,862
(49%) (32%) (=17%) (13%) (7%) (~6%)
Total 1,124,672 1,124,672 0 1,225,937 1,225,936 0
A OAAI R ARG e 9 WA Fae T4 IAg 9 WAL A WskA] o= AR B
of el Aoz AlREnh AEE s o 5 Atk
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