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Criteria selection of urban forestry sustainability evaluation in the view of ecology’

Soo-Dong Lee’, Dong-Pil Kim’, Song-Hyun Choi’, Jung-Hak Oh’, Suk-Hwan Hong3
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ABSTRACT

Major cities have strengthened their efforts to improve the environmental function of the urban forest through
aspects of quantity and quality. Yet, it is difficult to propose both long-term improvement and management
policy direction continuously due to a lack of evaluating method that social needs could be reflected. After all,
effective strengthening of the function of an urban forest, composed of social and biotic environments, is
essential to create evaluation criteria. Such data reflects a quantity variation and identifies the distribution and
habitation of biotic sources as well. An assessment of utilization possibilities presents such values as a green
connectivity, an ecological healthiness, and usage and access opportunities. Consequently, this research was
executed to create an urban forest sustainability index that proposes a management and policy direction based
on the evaluation of quantity and quality aspects. This study was processed by the following steps: a degree of
importance of ecological aspect, a sub-classification index choice, and an examination of adequacy. This
research was conducted from premises that urban forest had another functions comparisons to a natural forest.
As aresult, a criteria of sustainability should be considered to evaluate an ecological aspect, as well as the social
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and management aspects regarding human disturbance. This research is designed to develop an evaluation index

for ecological aspect. In order to evaluate the ecological healthiness of an urban forest, a vegetation index

considers aspects of related rarity, damage possibility, naturalness, area, and diversity. In a wildbird

index-related study, forest duration and area were selected. Finally, a variance analysis is presented, inclusive

of stability, naturalness, diversity, potentiality, and possibility of wildlife inhabitation, which is indicative of

an urban forest sustainability index.

KEY WORDS: NATURAL FOREST, ECOLOGICAL HEALTHINESS, POSSIBILITY OF WILDLIFE
INHABITATION, MANAGEMENT POLICY DIRECTION
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o, S ofstel g2 A EA] ARSI A 7F
[ A FHef S 7iAdsto] 4
= ﬁol AHE]- B A AR A A 2 FAEHA =
& A2 e QAAE 9 A A
I QITHKRIHS, 1997; Kim et al. , 2011;
Chung 2009) olget 5 FASHA A" J iy

Ho A A FAE Fxshe A=A et 7l
L"Ol EUE ofF AA G AFSjEF S 255 FA =
HBAHA DS HANEA H o] Aot ARAF A =
AfEEE Adstee $¥Y9%E 4 lth(Marsh, 1983;
Lee, 2007).

19959 Es T oA SR mAPYLAY Ay
212 1993 4249 8 haof Al 19984 2437 4 ha 2 A A
AF 9] 37.8%2 o3& ShrfEo] Ao iRt AbglegA o
Hop7h B R SEHKREL 2001)= F74o] A7] 5 Atk o] 2
gt Hstof tf#jst7] %’WWE HAA =2 F2] Heb, AT
Fol 22O 5, 524 YEYA F50u A
A=Y 53 4&1’4«1 Pa/dol ZxH Ut sHATE EA]
Ho AA7E BeehA] e ARelA =AEE Mde FH
stz WS EARETAWY A, 54, 39 ¥ kR
T2 S A, =AAEY 52 24T &
A mpAH SRS 2 AY PHF S A
FE= Al 99 ol AT} EAAZTES Ylof
Aoz grlstdnh AAA Quiois EARY o
ot EHORREY Ao w24 HEE w2, EA
Az, BAE €02 Yril A3k vEmA5 7k 8l
St 5 FE7MA E3E = AYY 2AeS BAAEA
Ao A HZsoF sttt 3} TH(KFRI, 2005). KFS(2007)
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o Ay AF Sof mek qtAske Ak shuhel el

OEHL:?;‘— o] &AlE| ZAHKFS, 2008;
SMG, 2008), & 3k A A|(KFS, 2008; GNDI, 2007) 5
o] A3}t SMG008)= LA F o] Wzo) A, s,
Aeg 5 wRNEA, eARsh), S B, voot 5,

9] =8HA) WatolUet EATUHA EANATY, &
AFY, Sd==2, AB8=2 Sx xZ3s}9 T Hishinuma
(1979)= £Eo Mz Fdwo wat g A EHAA
o AA7E Wet= A o8-8k, SMG(2010a)= A4,
Aﬂ‘jak ‘:_,] }‘“EH—' d 51’ o]p_da AHUE].O]:/\(—)], Eook/‘p_].
8715 SAlo AldstRen, e A%

LS o iR
F 2 EAAEE BA457] = 8t Yukiko 5-(2004)
& SASEBHE H8 FAALZL} ZAAGT| 22A T
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5SS G|z o 2 F 4359 tHSMG, 2009; 2010b). &3}
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B7E7E qlo] % A&AQ AT of WEkE Aljtetr= g, B Y A AR FaEe} THEAE Fofstdlth Al
ol Aejolth dRoA = AR TR AA Al B B7 R A Qe ARolAe AHd A4S B2t
AgE AP A & A o AR T2 ol BAY g e T8 FEQ AT o 2T Bt 5 47
of ARG =g stz spglon Uwtk Aol 285} 770, 370 tet AZEE RARE & AxE A5tz
= 7128 AR A RE A8 ACE YEHTHKES, SPSS Z &I Fgote] FEAEAS AA ST
2004; SMG, 2010a; Chung, 2009). 2= 4 S & AR 54 didell digh M1 B E(attitude) =, B2t
o A B AEY X DA ‘F% o] &d& Bt A7 4 & Ak MY de AR EHe A=
T e =AY A4, Al AdA, ol & 9 HEA T 7|E Ak (Likert Scales)= &3ttt A& 5 A2l
AR RS BT 4 Sl XIE% e AoR B T8 A = TR Yol =AY BTt A F a0l
e e} webA 2 At Ars e o AEE o] o £ =& Fu A, AR, B AdEd FaEE
A =AFY a&4Q NS AdeiAe A48 S 78 AAYE gt gofstglal 7tEAE Hosty]
SAlol Brkste] e AR JAYFS A 4 e 3t 3 108 7|¢ 22 HA4E wEstA #4gstol.
e A A&7 B7hA e ool ot daystglch AE B7EA R QoA R A Fa4o] =2
FEs At 2479 84S TH A2AYE &85
o1 dkEH i, ol 7|22 HF ARE AAstA. EA SlolAE
ARE AEF 5T A ST i ofE 1y
= A9 =AY g7hA AR o] AR F8A stgich. mpAate 2 gy Hrlol A ARE HIAAE 10
B7h Al AR AR, B AR 3dAR skl el tste] EARRAE T3 HF AEE AAs A
CH(Figure 1). 1%74154 2 A= TR AR B RS B SHO A&A H7kE AT 7182 7MY A %7t H
wefshs AoR FARA HWETF AR RAE Fdsto + Ad4e Brtety] flste] gk Aojth Am A
AxE 22 T Ao gk =Y HEe A HlolH, A R, i
EARY A5 AR A Ae AIHOR AT ¥ 59 FHHA A&, &4 5F 7Y A7 E4A
S AFA, 1Y 5 deB P A Hob, 3ol o]th(Usher and Erz, 1994).
ol F7lH o] AFEE v} 9] o m(Raimund ef al., 2003) &
%HOM%_O] HE7h AeY] oAE RAA R AAT Znp ol p =k
T e oty g9rhE 28 POD‘E} A9 FFET A
e S5k AAQl EHE Bt HigE anHoeR 4 gAY H®ItK|E
A5t $A =9E AlAl *éf o dojxl 2w
£ sA4 ez A5kl A= A, FE=AL A EAEE Aol A= AfY 75 o7t F B
B oke] HhAb o] AET7F 7000t o =AY H7t A, YAk 55 oA e Fastd AddIE o 7] 5ol
oA ejdol ARt FRAJES FofstaLat shelar A e zA5ng o]& ;s ot st s} HKES, 2007). 7|
A A7 B7rA k] dfE TARAE 3 ARE ol tiet AFtollA 7)ol e A EA, ALY, HAF
gt & AufEste] 3ot WHE SOl AT o W 8BS B (AP SAFE 7|5 ooy
Y HAEZE ddeE F842 20119 599, A|F ¥ (KFRI, 2002) o] 1150 Eo| g7} e &, A}3| 4,
7FA #2011 8ol wjEskgl=d M= 405, FA= AAA 489 H3lo upe} Y EA, Ao $AAgHF,
37RE it B4 S g5 o fAsH AR AT A 5 FF L WAL S £ R
A Ais Alelstal 247 375, 3485 Z45th A Atk EAY B7hA EeF $A A= KFRI(2005)0
g0l AR et FaA A Aas sl A, Agl A Al W =R et 7 EIHE 3Ekglth KFS(2004)

‘ Stage
1

Criteria selection of urban forestry sustainability evaluation ‘

Relative degree of importance among ecology, sociality, and management ‘

‘ Stage 1 ’—' Degree of Importance ‘
T

Stage 2

Sub-criteria

= Selection of sub-criteria for priority criteria : selection of sub-criteria through a review of literature and conformation

after the expert questionnaires

T
‘ Stage 3 ’—' Validity examination ‘

Validity examination of sub-criteria : Optimum evaluation criteria selection through the expert questionnires ‘

Figure 1. Research process system
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LA W SXFFARE A 8 A Sl
LA, Sohg, WA, AAel Sul AL A4
S EABAZENS, FHNES R ARE AALY
o ER EAE ASHS B 0% AERRA A%
WA, 1909 S0, 508 5 FHel S Frhep,
AA%A, 15, A% 5 24 ZHoR = o
STHKFS, 2006). KFRIC00S) A= 5415 %442
2] 1587 AARAS, A8, SRS AEE 9
ehela KICT1997)2 A9) Ae) % $4 4 71537
2 93 B4E A4A, 2BROZAY 5475 9 A
guE, 37155 U SANE O B4, HALE U 2
52, A4 ZHOE o 8T & 20 ARZ AA3
gick. 1 9ol Shin(1999)€ tf7| g3, B, 448 5
o SANAH Zen FATEF, 4] A FY 5 A8

e

HE EAe AR A4S
=90 AL, EAlE A&7 Bt BAe B
thoFst oA A7t AYEI Q) Clark er
(1997)7} University of Washington(2002)2 A9, £t}
45 AAAY, A9, An e 5 AR, 43,
of & AT FHoE AEsto N&7Hs4dE Btk
th. Li and Wu(2004)= TA|% 25 9 SRS ¢35 19
G EAe W4, EAg HlE, SAMEZANY 7|5S, Tree
Canada Foundationo| Al s ZA|& YEYA 7+ 9 18
ZRIAHE T3 =A% BHAHS Y53 Dwyer er
al2003)& EAIEO] AL EA|o 4 ThekAl, A ThA,
At I7kae] AAA, Qlgtol ot Mo R Hl.
Solo] A9 A& Ao B kol 1847] 23 AZE g
+Hl(Schanz, 1996) =AI {2 FA Y #otof et S&50
A47H5 8 0§ FFINE A47bs 49 e B4
olgtal 3} th(Grey and deneke, 1978; Beattie et al.,
1993). Rodewald(2003)2 A ej A, AAA, A43| 2 181

[e}

4% :Ll O &. Olﬂ

B84 2We wefste] A B W A AA B
A% WS AR H ek A3 AL7hsF AAA,
WA W97 Fastel AelA, A7kd 2el3 $7HAel
Zylo] o8] GFS WO o] BT 5 glofof A}
o s

AR A&AHEAL 24 5 Ao A4 H e A4S
oujsh=d W, =AY A&7 d71gs 5 Azt
ANA F= AB2Y A&S ugtti(Clark e al., 1997;
Dwyer et al., 2003; Ordofiez and Duinker, 2010). o] 2}t

o192 A A& 5HE B we Anz AEA

St Aol okuet tr1 g et F4ol, vl
279, e AT, HER ANHRA J153 2
A Au|2Sol ueelE fA9 4 YstE guls
Aolth. EAIGOIA A AAA A A%7Hs R ol £

o Agel] itz Het, Bheld, mAUE 23,
EATe] A AR oMER AAA AR B3 2L
589 A%7bsRHE ouatth Ao 7hiol HAH G
James et al (1997)2 A%7H53 EAYS 918 FH oA
RV H, A, AR A%7Hs A0l B4H 0 TelHol
Aok gohn stgonz B A74o BAY Bh A7t
A E F Aol e A Fa8e sk
Aoz A& thFigure 2).

AE7H ES Fa EAY AR steba] BBk shs
HEE FBe) it FaEE Aol 6580 A %
R AVEA 5T, B4 487 ol AR Aol £
A ASA S 913 M 2t BBl AbEl4,
B4 £02 FAE FAT 4 Yotk BANELY
Hejael Famel Ao ol At ARA Ad4e A

(o]

habitat, environmental
control, recreation,
species diversity,
connectivity etc.

i

criteria forest area per person,
greening and forest
area percentage etc.

water, soil conservation,
water circulation, species
diversity etc.

% Policy proposal for sustainable urban forest(deficient as to evaluate for sustainability) l
I I } I ]
Existed Quantative criterion Qualitative criterion Ecology and environment Social aspect Resource management
. fuction of organism . . .
assessment area, biomass, urban g furification of air and

cultavation, life quality
escalation etc.

urban forest policies and
management plan etc.

= meaning that existence and maintenance of urbna forest, sustainability of ecological services
— = consideration that ability of self-existence and maintenace and human disturbance

necessary for factor that

Selection = consideration that air purification, flood control, alteration of urban microclimate, emotional stability of . reflected sociopsychological,
criterion civilian, wildlife habitat supply ecological, and
= consistent by-product production and management, consideration that ecological, economical, and sociocultural environmental function
aspect as an sustainable economical and ecological aspect
Assessment | . . . . .. . . . . ecology, sociality,
o = consideration that ecological aspect in original function, social and management aspect in human disturbance |—
criteria management

Figure 2. Selection system for urban sustainable evaluation criterion
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Al 1050 S H&o] 7MY w0kl BHA o RE 4202 EEH 28 A o A= AA T A& 43] o4
OHOIAT TS 249 vIgol /Y BRI BF 26 ASH VA, V) FBS FEeto] 4REA oz o
(17 6)Hol k. AB AL 342 ugo] 714 B%L 33 Holoh 3gAolAE AEs} 4% BAL EF HsE &
(17 6)Folet. o2 TdsiH Aeja A4 e At Ar FEARES HES ARE A
A, AslA el At A el 79 HHF-L 4.2:2.6:3.30|L A (Figure 3).
20 ¥FS nEsY 52302 QA A HEH 7
M RT, AR, BElAY eom Fad gos pan ) AU B IR
o%u} A 33747 BB o| o] &7 wAFe Hrt A H7F A 2E AR U9 Brhr] el
£ falMe Q5Ael dlo] nHEE o] gzt g € EUL FAT A AU FeA4E ‘ﬂi}é e
o] 7|53k BRI A 7}x|0l A o] thE 7| v]E] & 3t 4 Ql= thoFA(Ractliffe, 1971; Volk, 1995), &%
Agtthe Aol E2Eh Ho] ek aclef] weh =AY AA o} /st H EL
3 E7sAS HHd = e WA (Ogle, 1981; Peterken,
2. TAIE ME "™IIX|E 1974; Woodland et al., 1995), 4|4 1zt o] & ¥ 37
7o) 2812 o] Fo] W7t Ho|HRS AXLr o2

Weld AR AEE BATES B ARAA, 480 FAT $ b $EBY SYRY AR BlsE WA

T2 nF AWAY, YRR Eok qusgor A8 IH(Witting and Schreiber, 1983), EAY AA|¢ AFA 2
ST 1TdA o A= AR THE 147), o 272 AL BE5t= A Al (Ractliffe, 1971; Tans, 1974;
IEE 117 B3 zHzF 18t A ARAAZ A EAY Volk, 1995; Woodland et al., 1995), 1-3F9] XY,
Q7152 Y& AL7tEs A xE gEL 727 1470, 8744 Aol EolA 52 Y3t 3 aA(Volk, 1995; Kwon, 2003)
[ stage H Ttem H Selection content H Selection method |
Slag[e = Selec'tio?l of | | Ve'geta'tion : 1.4 items Selection of all thg applicgble criteria through a

[ criteria = Wildbird : 8 items review of literature
Stage 2 [ Comormation of 1 e el Natualness Dsurbance potental. Raty - [| ‘Selecton through consideraton of the applicaion
criteria « Wildbird : 3 items(Area, Isolation, Period of development) frequency(over 4th times)
| L vaidy  H ‘ o ' ' Synthesis the criteria based on analysis of
Stage 3 L + Selection sub-criteria for the ecological soundness evaluation preference through the questionnaires and
examination examination of the criteria duplication

Figure 3. Diagram of ecological soundness evaluation system

Table 1. Evaluation items associated with vegetation among the natural ecosystem assessment

Classification Diversity Representative  Area d:\?erll(());ri;t D:;I;z‘:it;?n Connectivity Naturalness D:;ll;);:lc ¢ Rarity
Ractliffe(1971) ° ° ° - - ° ° - B
Peterken(1974) ° - ° - - - - o o
Tans(1974) ° - ° - ° - ° o o
Ogle(1981) ° ° ° - - - _ - _
Wittig and Schreiber(1983) - - ° o ° - - - o
Volk(1995) ° ° - - - - ° - o
Woodland et al.(1995) ° - ° ° - ° ° - o
Choi(1996) - - ° ° - - ° - o
SMG(2000) - - ° - o _ _ _ R
Choi(2004) ° - ° ° - ° ° - -
Kwon(2003) ° - - - ° - ° ° o
SMG(2009) ° - - - - _ ° o _
SMG(2010a) ° - - - - - - - -

SMG(2010b) - - o
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ol 7H4 B2 WER FFEU. ARkA oz HAjo] {al ol 7M4 @ RlEZ ZEEArH(Linehan er al, 1995;
718k A3 A7) 7 AFS AL 22 o] =& Lo thokst Robbins et al., 1989; Jansson, 2002). A= A X &2+= HH
Fol A & Jve AS FAT o YleER o5 1T ol s FH A4 ALt T AT
A7 AAo] DA ot 517 th(MacArthur and Wilson, 2 sojdrtil 319 2B 2 (Forman, 1995) ¢HYAS g
1967; Woodland er al, 1995). E3 17be] 41T salg % Sl WA, A4 SR Fo AEASAE Teke
L7t AE4E MR ok s oy A A o] zFoi A 9 4 9= 1A (MacArthur and Wilson, 1967; Tilghman,
7HAE AAsks Aol ofHfER AddS Y WA 1987; Soule, 1987), dutA o=z FoFx7t 4agdes &

=g stz gthal skgth(Cole, 1983; Choi,
1996). o] €19 aa2= FEFAY, 2BAFAY, AEHA
A, EA So] AA=h(Table 1).

2) OMM=R MAIXN It X
s R RFAY A A oA =AYEA A

A W] 242 AGRAGY A} ANt F
chf s ol Tk Sh9L T (Forman, 1995) F-2:2ke] #)
ol lolAl BEo] WYTLE AL Hobd A0
2 23900 QAAHE 2 Balol g A0 uet
steh(Hayama ef al., 1996). £A Yol QlojAlt EEHY
sha4480] erat o] ek 3helch(Hayama, 1994). of
of thopyolt W, N4 Y, FATF2 o
FE AL A0 BeEH, B

259 H4% Brto] glol4 @A

=
RES

U2 sofdttal skl e B2 (Cole, 1983) 9 S HEE
H71e 4 Qe 49 YA = (Diamond, 1986; Tilghman,
1987; Soule, 1987; Lee, 1994; Park, 1994; Jansson, 2002)
7 Vg g R EEEI o] fok Hor 1177
AR E Sl B7F dEor AAEH AT (Table 2).

3) X|E MH

=S Aol sfHstE L 2ot =AE ] AHA
& H7kst7] $lgk 71 ARl SlolAle AR 7Hx|9} 1]
# o] 7HsAdo] FAlo] e Eof Aok gkl 3h9l th(Kleyer,
1994). @A 9] 7} EA O T chkgol 7 &
AgE u A = e UHI T A= E(Peterken, 1974),
o o] 7hsAelAe WA b AR B 4
e 7IEE st Zo] vpghAstrtal skef(Kim and
Lee, 1977) o] & 1#atqlch. Aat2 02 off 27t w4

Table 2. Evaluation items associated with characteristics of wildbird habitat

Classification Area Disturbance Isolation Period of isolation  Period of development
Marthur and Wilson(1963, 1967) ° - ° ° °
Linehan et al.(1995) ° - - - °
Gavareski(1976) ° - - - -
Diamond(1986) ° - - - o
Tilghman(1987) ° o ° - o
Soule(1987) ° - ° ° o
Robbins e al.(1989) ° - ° - -
Lee(1994) ° ° - - o
Park(1994) ° - - - o
Jansson(2002) ° - - - °

Table 3. Result of evaluation criteria correlation analysis as ecological aspect

Classification Unstandardized coefficients standardized coefficients ¢ si gniﬁcgr‘lce
B Standard Error i probability
Diversity -0.028 0.094 -0.048 -0.3 0.767
Vegetation area 0.167 0.147 0.204 1.132 0.268
Period of development 0.325 0.13 0.428 2.501 0.019
Vegetation Distribution potential -0.13 0.121 -0.212 -1.076 0.291
Naturalness 0.182 0.112 0.29 1.615 0.118
Disturbance potential -0.001 0.111 -0.001 -0.005 0.996
Rarity 0.043 0.103 0.073 0.417 0.68
Area 0.082 0.082 0.14 0.72 0.477
Wildbird Isolation 0.068 0.068 0.107 0.541 0.593
Period of development 0.204 0.204 0.317 1.841 0.075




478 4% - Y5 - AEH - 94 - BHT IR A 28(4) 2014
Aol FA A QA FrhFAellE W] 71 T FF 3}o](Forman, 1995) W2 o2 diu|HE 35352 44
S uAE A2E YET 529 thopy, FHFE 59 o2 Fastant. otd, AAge Ho|aAL Yo o3
{47 FHQJE Aow EAEQ o (Hayama, 1994; wotgk o~ 9131 (Witting and Schreiber, 1983) & o] =5
Cho, 1993) o] S| B8 2423} £ARS WrAo] W 22 AREHYLE FUT 4 Yorn2 WAS|LE FAY
A @49 TV a4, YA, £ deAEs A 0 YR FE FYTRI AFYLE FuHHYFo] 2
A g7t Fa% gEoz mEEQth YRS B T5 thoFet Fo| 4T 4 9l E(Cole, 1983) A4 A
staizal A4 9 op T BAE ouAE 10715 gAaeR 93 o o+ Y FIFEE UeEle ¢9 HEAEE
BAE A AN A3 AT} op 2 7ol BHE £ NAZVs o2 72 §olg A s g th(Table 4)
dAE, 1y 5o A= FIEE 0.0742 371 A7)
Solulg onlvh glgich. i, AT peiel chopa, 4y 4) KBS B IIE
WA 20| 77 FEL 002608 3749 S-oA, oA o] (1) ¢+3A4
7} 0.05 o]3t2 9o o] 9= Ao HA G th(Table 3). EAEA YA dEd TYH 5X= "o &
EA]E‘A e AHA4E B7tsk7] 3 Agal 2 A4 2 AR EA %] At heeE Yo io e gl
1 opYzE B ARE F UL} =0 GRS gato Aol SR on R LS ZAIHo| A H AE
3 HR7 } AEZAFE AAS A7}, AT R A= g FAT 4 e A 9 JgEdE 7|EeR §rtetg
A, AEFAA, A, 1E, SFA, FA7|7E, oA th(Forman, 1995). Ogle(1981)= gt Qlo] mE %9 <F
z2E0E A FoAE 20 WA r WA ZaXo] 7} A 9 gEo] 7Hsd WAL AT oA W 40ha
Lotth ARZAS B £ 87 H2o] AHE 2 EE I8 o]/l =A= eFo 2 A glo] kAol 10hao]
g ¢ ole Aoz BAFESL A9 A4ge 47 4 3hd molle =Sl SFHOEE o5 V[EoR B
Ao 24 9 aret TAIAO] TERE Hofsly] nf o] §of . EoF A et glofd BaA 4o hEAdE HsiA
g IY2 FgaAnt YA o diside TEAT diE2A £ 4570 A= g7t glojof st dubHo @ 2~37)
S 15HH L), AL =X HAo] YoesE FE|s Ao Y2 @3ty 519 th(Dramstad ef al., 1996).
A3} 9 ol& uEgo g WAI Hx|o NiheE 2FsI AHIE

b A o] =11(Ogle, 1981; Peterken, 1974; Woodland
259l by e =4 W] v

7182 5FATH(Table 5).

Table 4. Arrangement of correlation between item taken by questionnaires and sub-criteria

A . —_— Assessment
Criteria Explanation of criteria L
criteria
Area for vetetation and wildbird * The wider green area is helpful for stability of urban forest, so terminology used Stabilit
stability is settled stability Y
. . * naturalness of urban forest is influenced by degree of vegetation alteration, so
Disturbance potential, naturalness Y ur . Yy deg vee ’ Naturalness
terminology used is settled naturalness
. = species that emerged later successional stage is more valuable urban forest, so .
Rarity Rarity

terminology used is settled rarity

Period of development used is settled potentiality

* potential stability of urban forest is identified through the tree year, so terminology

Potentiality

Development level of forest of Inhabitation

* wildbird habitat is affected by DBH level, so terminology used is settled potential

Inhabitation
potential

Table 5. A method and criteria for stability assessment

Classification

W &

Goal

* To determine the value of diversity in the urban, the analysis used criteria like stability of vegetation,

patch area that most influence the inhabitation of wildlife etc.

Data collection

Necessity for detailed classification sub-green(i.e. forest, grassland etc.)

S i d I. more than 5 : area > 40ha
va uatl(;ﬁ)rgigtra ¢ an II.2~4 : area > 40ha
P Y II. less than 1 : area > 40ha

Scale/Data properity
Acquisition method
Available Data

1:5,000 ~ 1:1,000 / GIS Data
Usage of satellite image and higher resolution aerial photo, supplement of field survey
Land cover classification map, stock map, actual vegetation, biotop map, Degree of Green Naturality
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j5Y o=
6 Z2HL o] §3te] A

AR AN AddS Cvshe AL 2(Choi,
1996) 7t 9] wiA| FL =, AYF H QEH+94 HE, ‘3}%
A AE 5 W Az A
Cole, 1983). ZAYE} A7)

P T 30%0l4e $4Fol zﬁ:;— SEERLY l I:9:
Yoz BAL 94 2L S

B2 o5 7|EoR 4% we 452 J%"POWE}(Tans,
1974). stgA A 9] FEof fol| tajA = wET, ofi g,
HEZ] 3N FHE FESEIL 50% 01”4 geiFol =9
She A9 Aeugo] £ £OE BIHE Lee(2005)9) A
TE HEORE 3532 =E %S}Q‘QE}(Table 6).

AR Brrsk] AR A Y WA v eE AR
B AU, HURR 5 A4E $AA9S A
2, OPIAIE, 27l are 2%
o, Aads) Aol Astn gt Eagos 7

ot} 7+ 98w WAL AutoCAD MAP 6 iilng

olﬂ B

M ofl o i
o TXE lo

Table 6. A method and criteria for naturalness assessment

o] &sto] AFFE ZAFAE ZHSEEAL Arc-View 3.2
z2ad0) o8 dEANSTY WAL AET & A0

3) A4

A4 A7 Feo BRe AES TeT Ao
HAA et chopsee o Bl $3 45 gt
+ HEO] =t st¢l7] el HojwA 9 A H3y
= 97189 E}(Woodland et al., 1995). &yt 299
o AolAY F ALYE SUTAN AYUR, SHET,
YR 53 i o] o Aojutit, ZpAutd, S+

Ap 5 Aol SAsE A AWACL A0
(Kang and Oh, 1982; Lee ef al., 1990a; 1990b; Park et
al., 1988; Cho, 1993). 3, o ZPAIUHE, AAA U, 2]7]
AL 5o AFYe A7t BRUA AR, Az
R £ gy wsHoa 59 chBucheon, 1997;
Choi and Lee, 1993). Ho]9] o] F U HI}AH=E A
SHe Hlge 70% ol4d A% hyHel Ade Bk
Ractliffe(1977)] 7]&3} ¥3l9] 7]&& 50% o|AHa} vt
o7 LE3 Ogle(1981)1} Tans(1974)9] At A0S &8
stelth 3 A& HoldAE Hrtetes Aor 27| Hthe
S A €] 74]“‘0] Slaxstrhal shgleus Hol%7]9 z
A, Hol27] Bi 3719 AAY, AFY B AFEY

Classification

Contents

Goal . . .
native and alien species)

Data collection

* To determine the alteration degree of vegetation, the analysis used criteria like disturbance level(percentage of

Species composition status, vertical stratification, density

I. natural vegetation area that did not disturb is more than 70% 3

Evaluation grade and
priority

II. natural vegetation area that did not disturb is 50~70%
II. natural vegetation area that disturbed is less than 50%(shrub layer is seriously disturbed forest) 1

Scale/Data properity
Acquisition method
Available Data

1:5,000 ~ 1:1,000 / GIS Data
Usage of satellite image and higher resolution aerial photo, supplement of field survey
Land cover classification map, stock map, actual vegetation, biotop map, Degree of Green Naturality

Table 7. A method and criteria for rarity assessment

Classification

Contents

Goal
or not

Data collection

* The analysis used criteria such as succession stage, rarity of vegetation development, and stratification formed

Species composition status, Diameter of breast height(DBH), tree age, judgement whether native species or not

1. Natural forest of late successional stage :

Deciduous broad-leaved forest

3

natural forest more than 70%(more than 50% is Deciduous broad-leaved forest)

II. Early or middle successional stage
Evaluation grade and
priority

: Pinus densiflora, Quercus spp.
natural forest more than 70%(more than 50% is Pinus densiflora or Quercus spp.) 2
natural forest 50~70%((more than 50% is Deciduous broad-leaved forest)

II. natural forest included artifical forest or artifical planted species)
natural forest more than 50~70%(more than 50% is Pinus densiflora or Quercus spp.) 1

natural forest less than 50%

Scale/Data properity
Acquisition method
Available Data

1:5,000 ~ 1:1,000 / GIS Data
Usage of satellite image and higher resolution aerial photo, supplement of field survey
Land cover classification map, stock map, actual vegetation, biotop map, Degree of Green Naturality
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Mo A A E Ao 2 £ 73S F 713 Kwon(2003)9
olstel 20 o|4HE L 49 H&o] Wong ojsie] £k
HA7FA 7} Qlthal sh¢ich. Witting and Schreiber(1983)2}+
Choi(1996) 47| 7ke] W} & T8t A} 104 1]
o] & B A A= Sz AR F o] "HolAth
1 3l Lee(2005)% EA|® 0] kAL 423 of wret Wt
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T

(Table 8).

(5) HA7FsA
% WHHES Tug

3T

of eH wo] felFof uHs ©
HA oz ojd 4 vkl AARE vk 9le v (Cole, 1983),

Table 8. A method and criteria for potentiality assessment

FLYAFo] T4 S s FAZF HAL ol

sla glo] o] & 7|E2 o2 SFE FLE59 th(Sandstrom et
al., 2006). olo] AAFSHS WBS S AF] AAX L
TG auE adste] Briskleh G A7
25cm oJA}, EAFL TuAA 157 25em, 2 A FE 15
nuto g 7)|&S AAste] B th(Park, 1994; Choi,
2004; Lee, 2005). §1AAF AL 7|& ARE HlEg o

2 =9 24N PO 12 FAYRS HEOD Excel
n2a8g olgele] AAF AN EaUel W F
VAR T AFET 5 QAL o] HEOR S5 Folste
2 549 th(Table 9).
7|& Aol st =AY
A4S 9u|st(Clark ef al., 1997, Dwyer et al., 2003;
Ordoiiez and Duinker, 2010) 217k7Hd o] 11L& & o] A of 3}
B E(Clark ef al., 1997) B7IE $sjA+= e Butoly
2t ARSI, Thel A= aLe Efofof ghrhal sh¢ith(Rodewald,
2003; James et al., 1997). o] @3t ZHo|A 2 A7} £
= AHE B dF 4 BRE 1ERte Y
o A vrekA L Zetst Ao g wuokEu) oo e A,
AR, HeAo] EEA R adE Ax9 Ado] ZoT
ASRE wohEnh B3 A% U 71ES AT Qo
/\1 AE T W7HY oE RS $Esto] 37 FEoR
3} st oy A Y E= AEZRY A, AEAE Fol7]

A AEHA Au Lo

Classification

Contents

Goal ; .
of dominant species

Data collection

* To determine the stability stage of forest, the analysis used criteria like tree age and recent growth trend

Species name, Diameter of breast height(DBH), tree age, judgement whether native species or not

[. Natural vegetation :

natural forest) / artifical vegetation :
10~20years(early stage of succession) / artifical vegetation : 20~

Evaluation grade and II.
priority

Natural vegetation :
SOyears(unstable forest)
II. Natural vegetation :
/ artifical vegetation :

over 50years(stable natural forest nearly climax) or 20~ 50years(stable
over 50years

3~10years(early stage of succession), less than 3year(bare or grassland)
over 20years

Scale/Data properity
Acquisition method
Available Data

1:5,000 ~ 1:1,000 / GIS Data
Usage of satellite image and higher resolution aerial photo, supplement of field survey
Land cover classification map, stock map, actual vegetation, biotop map, Degree of Green Naturality

Table 9. A method and criteria for inhabitation potential assessment

Classification

Contents

Goal the forest development degree

Data collection

* To determine inhabitation potential of wildbirds, DBH criteria of dominant species are using as a way to evaluate

Species composition, Species name, Diameter of breast height(DBH) etc.

1. Natural vegetation : DBH > 25cm

Evaluation grade

.S . on -
and priority Natural vegetation

III. Natural vegetation :

DBH 15~25cm / Artifical vegetation :
DBH 5~15cm / Artifical vegetation :

DBH > 25cm
DBH < 25cm 1

Scale/Data properity
Acquisition method
Available Data

1:5,000 ~ 1:1,000 / GIS Data
Usage of satellite image and higher resolution aerial photo, supplement of field survey
Land cover classification map, stock map, actual vegetation, biotop map, Degree of Green Naturality
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