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Natural wildness evaluation of urban remnant mountain wilderness in karst area -

A case study of Guiyang
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Abstract: In the process of urban expansion in the central Guizhou, a large number of isolated island like natural
mountains were embedded into the built-up area. These urban remnant mountains that retain the original habitat can be
considered as urban remnant mountain wilderness ( URMWSs) in a completely artificial urban environment. Due to the
different degrees of human interference, the wild degree of URMWs are different. Accurate evaluation of the wild level of
URMWs could provide scientific basis for the protection of URMWs. In this study, the typical multi-mountainous city in
southwestern karst region of China was selected as the research area. Among the urban remnant mountains with good original

vegetation and relatively complete shape, 18 URMWs were randomly selected as the research objects. The analytic hierarchy
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process, entropy weight method and comprehensive weight method were used to construct the evaluation indicator system of
natural wildness of URMWs in karst region. Through the field investigation combined with remote sensing technology, the
indicator data of sample URMWSs were obtained, and the natural wildness evaluation value of each sample URMW was
obtained by weighted linear combination. Finally, the natural wildness threshold of URMWSs was determined and graded by
normal distribution method and expert diagnosis method. The results showed that; (1) the natural wildness indicator system
of URMWs were composed of three criterion layers (i.e. mountain characteristics, animal and plant characteristics,
environmental characteristics) , seven indicator layers and 26 evaluation factors. The indicator system could be suitable for
evaluating the natural wildness of URMWSs in karst areas. (2) The average value of mountainous characteristics, animal and
plant characteristics, and environment characteristics of URMWs were 0.56 +0.13, 0.44+£0.07, and 0.48 £0.12,
respectively. (3) The natural wildness of URMWSs were separated into four ranks: high wildness, medium wildness, low
wildness and no wildness. The threshold of natural wildness of URMWSs was 0.43, the URMWSs area with natural wildness
accounted for 75.6% of the total area of the selected sample URMWs. The research results would provide a basic theory for
judging the natural wildness of URMWs in the artificial environment of multi-mountainous cities, and provide a scientific

basis for formulating urban wilderness protection strategies.

Key Words: wilderness; natural wildness evaluation; urban remnant mountains; comprehensive weight
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Fig.1 Distribution map of the sample urban remnant mountain wildernesses
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Table 1 The basic information of the sample urban remnant mountains

G TERGER A /m 5 T LHL B han? AXETEIE/m
Code Planimetric area Relative height Code Planimetric area Relative height
MW1 1.18 10 MW10 2.83 15
MwW2 1.49 13 MW11 3.45 26
MW3 1.51 10 MW12 4.32 18
MwW4 1.66 12 MW13 4.57 28
MW5 1.82 20 MW14 6.77 71
MW6 2.03 9 MW15 7.75 56
MW7 2.09 13 MW16 8.31 30
MW8 2.53 11 MW17 9.77 29
MW9 2.68 24 MW18 15.86 41
sl MW AR LL 4
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Flow chart of natural wildness evaluation of urban remnant mountain wilderness
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Table 2 The indicator and meaning of urban remnant mountain features

F8F5 Indicator

7% Method of calculation

EF5 7 X Indicator meaning
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1A SR BT AR Y HE (PNLA)
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Proportion of engineering excavation area
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Table 3 Indicators and meanings of vegetation characteristics and environmental characteristics

FEFR Indicator i35 77 7% Method of calculation FEFR 5 X Indicator meaning
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* 4 WHBRFLEEESAREFES RinE
Table 4 Classification standard of natural wildness of urban remnant mountain wilderness
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SEIE N 0.4620.15,
3.2.2 BT AR ILARERER 1 LLARRRIE PR

&1 5 SR T s A7 LR LA RRIE R bR iy AL PPN 25 S . 1815 R B MW 11(0.79) Al MW10(0.70) f LU {A i
TEARHE TR 5 5, MW6.(0.06) AT MW 16(0.13) 4 J88 LLZR R S5 1%, A AR L R L {4 s TE R A0F F8 B PEAN - 34
{E0 0.3420.19, WASFEILIIHASERE B T PN G (18] 5) FTLAAE 1, 18 JEAE 1L Y L4458 28 FE FR BR E -1 1
84 0.77+0.21 , H:rf MW8(0.99) \MW5(0.99) Fl MW16(0.91) H 3T {H 5 5, MW2(0.04) F1 MW11(0.51) f¥)
TEMERAL, K5 7R MW10(0.80) Il MW 12(0.73) LLIAARFRAE B PO (B4 8, MW2(0.21) \MW7(0.43) A%
%, LLAARREAE HE D2 (P34 (E R 0.56£0.13
3.2.3 WA IR ER SR 1Y AR P REAE TEAN

MABBERHE (VC) TSI RIEALE (AC) W7 T S A IR SIAE YRR (APC) o £ FF LA SRR A 1T
Mras 1 (1 6) B, MW7(0.71) F1 MW 18(0.61) P4 LR PEM 4T , MWS (0.25) Al MWO (0.32) 1% J&& Ll {4
APPSR HE R R AR AR R 0 P 29ME S 0.45+0.11, ARSI BN TEM 45 R (B 6) /R ,MW5(0.58)
1 MW4(0.54) FIPEAH AL, MW8(0.29) il MW10(0.27 ) BIPFNMERAR , h W B AL PEM Far -7 X (E
0.43+0.07, M 6 W LIA i, MW7(0.57) F1 MW5(0.57) B ZhABE P FFAE -0 45 B 9 3 fE e s, MW (0.36)
I MWS(0.27) FITFMERAR , SR YRR E 2PN B~ F-2{Eh 0.44£0.07
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Table 5 Evaluation indicator system composition and weight distribution
- MR kil R PR [T G
Criterion layer Crlte§a layer  Indicator Indlcatf)r layer Evaluation factor AHP-Weight entropy COTnpreheTlSIVE
weights layer weight layer weight method weight of index
IWRFEAE(MC) 0.3679  HIAHIEERE 0.2516  FHALMIEA(PA) 0.0423 0.0725 0.0544
Mountations (MTC) IR (SA) 0.0449 0.0835 0.0603
characteristics HAHIBERE (LSR) 0.0482 0.0011 0.0294
HHXS =5 (RH) 0.0645 0.0534 0.0601
M (SC) 0.0324 0.0011 0.0199
I (AG) 0.0329 0.0193 0.0275
W R 5E B FE (M) 0.1163  HARMMIEA 5 H (PNLA) 0.1180 0.0004 0.0710
TRIFZE RS L (PEEA) 0.0612 0.0215 0.0453
YR (APC) 0.4486  FHBERFAE(VC) 0.3463  FHBE R (FVC) 0.0864 0.1247 0.1017
Animal plant TR A7 J1 (NPP) 0.0409 0.0852 0.0586
characteristics YRR EE(SR) 0.0697 0.1058 0.0841
YR Z Rtk (SD) 0.0500 0.0018 0.0307
RHF(DS) 0.0204 0.104 0.0538
A HI(OP) 0.0193 0.0144 0.0173
FPEBHLL(AC) 0.1023  52(B) 0.0509 0.0089 0.0341
HifeZk(Tee) 0.0253 0.0359 0.0295
IHFLZE(M) 0.0110 0.0094 0.0104
R 0.0230 0.0363 0.0283
WERHIE(EC) 0.1835 WX AIEFR (MLR) 0.0611  ZS[H{7E (SP) 0.0302 0.0188 0.0256
Environment SBHIHISAI (ALT) 0.0124 0.0701 0.0355
characteristics WA 5% (MH) 0.0997  HAMER(RE) 0.0439 0.0187 0.0368
IR (SCE) 0.0253 0.0538 0.0367
IR (AS) 0.0145 0.0438 0.0262
W IRFTIREE (MSE) 0.0227  HEEERYL(ES) 0.0159 0.0036 0.0111
WA (L) 0.0060 0.0060 0.0060
HOBH(TP) 0.0055 0.0060 0.0057

AHP . JZK4#1% Analytic hierachy process

324

I T B LU AR B (0 PR B RRIE TR A

WA IR IR BT R (EC) $8 05 A9 PEA (A B LR XA E R (MLR) | LR AR 55 (MH ) F il R 75 31 5%
(MSE) 3 MRS IBCR AT, B 7 B, 7E IR XA 5C R F845 K F MWS8(0.92) Al MW11(0.76) PR JAE LA )
TEOME R FHEE IR, MW15(0.10) F1 MWS5(0.09) PR A LR A PEAEAR F I A, 18 J& 3 T 35 A7 LU A4 1)
BIEH 0.47+0.23, AR IR FEARITE (I 7) /T LIE H MW 14(0.86) 1 MW 1 (0.81) AITA B 5,
MW3(0.22) Fl MW12(0.04) BIPEOERBAR, LRSS IEAN F8 A5 B9 P 2218 4 0.43£0.21, IR REEFE AR ITEAT
HESHR(F 7) 7R, MW4(0.67) F1 MW10(0.64) B PEMEE =, MW 17 (0.37) Fl MW18(0.34) B TEME K,
B 0.5320.09, FAF LIRS RHAE E U Z P A9~ 3(EL (1 7) R 0.48£0.12, Horfr MW11(0.71) F1 MW8

(0.67) BT E AR , MW 12(0.29) Fil MW5(0.28) FUTEMEHAR
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Fig.4 Natural wildness evaluation factor values of each sample mountain
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Fig.6 Evaluation value of animal and plant characteristics of each sample mountain
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3.3.1 WA ILAARETEE A SRR A VTN (B B (E

& 8 FTLAE Y, 18 JEIk i st A7 LLAARET 85 F AR BF M 25 S PPAME I R SE AR A B o0 A, PR AT DICR FH IE
BTG G LW T i BE . RS LR A SR EP LR A PP B A BB T B2 0.43 KT L fE 0 4]
WA TCEFPE R LA . 3% 6 B0 T 4 PR S A i (R, Horh T [ {E 2 0.82 \MSE [ {H 0.55 MLR |5 {4
0.49 .VC [${ 0.46, VLB MI MSE \MLR ,VC J&A4 B0 T st A7 LR EFEE A SR BP 2R A 0645 EAREE R Wil
AR S0 1 [ {1 A 082, U BH L2 e I T 3t A7 LL AR P B 1 SR Pk ) DG R 3R
3.3.2 WA ILAARETES A SR B ZE AT SR

e 7 R AT IBCR FNTEI SR AS 2] ) B AR T i AR P AR PR SR G P A AR AR L F SRR 25
B E B IE R 0.4420.07, Hif ,MW18(0.61) LA TEME e =, =5 T F3E Y 0.17, MW11(0.34) [
AP E AL AT FMER 0.1,

T I TR A S PR o 25 0 A ) A bR (3 7)) BRI T A L AR R Y SR TR 4k C I I
PR R 4 G, IMIRAE R G LA o5 A LD B LU A 43 )2 44.4% (27.8% 22.2% F1 5.6%
LA [ AREPPE A8 L AR B R R BT e A L e R T R B A 4031 R £ 55.6% 1 75.6% (&1 9) X B 1l &
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Fig.7 Evaluation value of environmental characteristics of each sample mountain
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T3 0T - MO 5, i 47 L P B ELA L, 5 0 I 1 AR5
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x6 WHEFLEFEEATFESSITNESE

Table 6 The comprehensive evaluation value threshold of natural wildness of urban remnant mountain wilderness

izt i izt i izt 1o {EL
Indicator Threshold value || Indicator Threshold value || Indicator Threshold value
LA HBIE FRAE (MTC ) 0.27 Y EHLL (AC) 0.44 LA P #1458 (MSE) 0.55

LA S5 BE (MT) 0.82 IR A7 EFR (MLR) 0.49 FAREFEE AT INE(S) 0.43
FEAARFAE (VC) 0.46 IRA 55 (MH) 0.37

MTC ; Mountain terrain characteristics ; MI; Mountain integrity ; VC ; Vegetation characteristics ; AC ; Animal chance ; MLR : Mountain location relationship;

MH ; Mountain habitat ; MSE ; Mountain sound environment

R7 WHEFLUGHERRFERSITENES S RITE

Table 7 Comprehensive evaluation and classification standard of natural wildness of urban remnant mountain wilderness

FAR BRI E

5 AR B WAk G5 . . LGRSy hR
Serial number Natural wildness grade Mountain number Comprehensive evaluation value Rating standard
of natural wildness
1 pstiges MW11 0.342 [0—0.43)
MW4 0.357
MW1 0.363
MW9 0.377
MW6 0.390
MW12 0.390
MW10 0.399
MW2 0.406
2 IS MW3 0.435 [0.43—0.49)
MW8 0.437
MW7 0.456
MW5 0.487
MW17 0.487
3 T MW13 0.498 [0.49—0.55)
MW 14 0.520
MW16 0.529
MW15 0.543
4 e B MW18 0.610 [0.55—1.00]

TP A LA AR A LS AR LU 1Y 24.4% , 3 51& MWL MW2 MW4 MW6 MW9 MW10 MW11 Fi
MW12, XS LR F AR B2 A TP EAIR T 0.43 3l i it 47 1144 S8 0 = 2253 A A e A b, Tk F L 28
L AR b, T e AR R 3 S R T A £ DR O SR T s A LU AR B A AR S A T
Yo aa s Z ALk o MWL B 07 T T R0 A e A BT, 32 20 5 KRR BE A R T3, B0f sk 32 1
TR B SR EPPELE S PPN E AR, U 0.34,

4 itig

4.1 VEHTRE M DR E AE LR B SRE FOR PP AN R AR AR AR O3 B e RS
AHFTEIET B T BT A E L, 25 TR PP O bR R OB 45 2R R R/R AR 1 oy st A

INREF I B SR EFIEPPNFEARIA R o IPAN 45 R 15 St A 0% EDULRRSZ A — B8, ELUESE 1 ARAS LA el i B3ty

WLET PR GRS L AT ) 0 S0 o LR B e 45 b BE RS B B WL PP A ki 3 A7 LL A S5 1) AR B, A
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