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Response of plant community characteristics of urban remnant mountains to
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Abstract: The rapid urbanization has significant impacts on vegetation and biodiversity within urban area. Studying the
response of plant community characteristics to artificial disturbance could provide scientific basis for ecological restoration,
biodiversity protection and rational development and utilization of vegetation in urban remnant habitat. Based on remote

sensing interpretation and community ecological investigation and analysis, the effects of different artificial disturbance ways
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and intensity on the vegetation characteristics, community species composition and diversity of urban remnant mountains
(URMs) in Guiyang, a typical karst multi-mountainous city, were analyzed. The results showed that; (1) the URMs
fractional vegetation coverage (FVC) and net primary productivity (NPP) were the highest under the moderate disturbance
intensity. The FVC and NPP values of the URMs under the disturbance way of reclamation were consistent. The FVC and
NPP values of small and medium-sized URMs under the disturbance way of park utilization were completely inconsistent,
and their NPP values were the lowest due to the serious disturbance of construction and hard activity sites. (2) There were
significant differences in the average number of species and composition among URMs under different disturbance intensity
and ways. On the whole, the order of the average number of species of URMs from large to small under different disturbance
intensities was light disturbance, moderate disturbance and severe disturbance; the order of the average number of URMs
species under different disturbance ways from large to small was human trampling, structures, engineering construction,
park utilization, reclamation and engineering excavation; Deciduous trees and shrubs accounted for the highest proportion in
URMs under severe disturbance, while evergreen shrubs and perennial herbs dominated URMs under moderate disturbance.
(3) Under different disturbance intensities, the species diversity indices of different plant layers were low and there were
significant differences. The Shannon-Wiener (H') , Simpson (D) and Margalef (R) indices of tree layer and shrub layer
were the largest under moderate disturbance intensity, while those of herb layer were the smallest; Pielou evenness ( Jh)
indices of tree layer and herb layer were in the order of light disturbance, moderate disturbance and severe disturbance from
high to low, while the Jh indices was completely opposite in shrub layer. (4) The diversity indices of tree layer varied
greatly under different disturbance ways. The diversity indices of shrub layer and herb layer were significantly higher under
the disturbance ways of human trampling and construction than that under the other disturbance ways, and were lower under
the disturbance ways dominated by engineering excavation, and there were significant differences. In general, the light and
moderate artificial disturbances did not significantly affect the plant species composition and diversity of URMs, and the
moderate artificial disturbance promoted the plant species diversity to a certain extent, while the severe artificial disturbance

had significantly negative effect on the plant community characteristics of URMs.
Key Words: urban remnant mountains; plant community characteristics; species diversity; artificial disturbance
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Fig.1 Location and object of study
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Tablel Basic information statistics of URMs

G e T/ hm? ML /m FHEE A hm® R hm?
Number Latitude and longitude Area Relative height ~ Trees and Shrubs area Herbs area
NM1 26°43'22.82"N;106°39'00.55"E 15.71 45 1.82 4.51
NM2 26°42'34.38"N;106°41'47.37"E 2.68 25 0.84 0.21
NM3 26°42'13.04"N;106°37'33.22"E 29.31 61 6.66 12.14
NM4 26°41'39.54"N;106°39'02.93"E 5.33 20 3.29 0.32
NM5 26°41'09.82"N;106°37'28.68"E 1.17 6 0.79 0.03
NM6 26°39'30.19"N;106°37'34.82"E 2.53 11 1.58 0.16
NM7 26°38'51.42"N;106°39'47.42"E 2.98 30 1.35 0.26
NM8 26°38'27.87"N;106°39'54.50"E 8.31 64 3.35 0.72
NM9 26°37'08.98"N;106°35'10.84"E 10.06 36 2.91 1.12
NM10 26°36'25.88"N;106°37'52.45"E 14.19 17 8.45 1.00
NM11 26°36'34.64"N;106°39'50.14"E 3.76 35 2.22 0.12

http ; //www.ecologica.cn



4636 JAE = 43 %

G el )i T AH/hm? HIXFEE/m FRERSEERYhm® SR E R hm?
Number Latitude and longitude Area Relative height ~ Trees and Shrubs area Herbs area
NM12 26°36'14.81"N;106°39'26.22"E 3.47 26 2.48 0.12
NM13 26°35'32.11"N;106°39'33.34"E 3.98 42 1.78 0.26
NM14 26°37'55.21"N;106°44'26.27"E 13.72 99 4.48 2.28
NM15 26°41'58.27"N;106°37'19.08"E 1.20 30 0.89 0.05
NM16 26°37'45.29"N;106°44'48.18"E 10.29 63 7.10 0.24
NM17 26°38'44.17"N;106°46'13.09"E 15.95 72 9.36 0.46
NM18 26°38'05.40"N;106°46'29.22"E 4.23 39 2.18 0.23
NM19 26°37'51.65"N;106°48'56.90"E 4.85 38 1.62 0.22
NM20 26°34'09.96"N;106°43'51.80"E 2.64 23 1.55 0.12
NM21 26°34'04.02"N;106°43'00.57"E 3.74 45 1.77 0.09
NM22 26°33'57.27"N;106°45'57.95"E 14.25 59 8.05 1.58
NM23 26°33'04.75"N;106°43'00.12"E 5.47 49 3.67 0.15
NM24 26°31'25.17"N;106°42'53.92"E 7.44 44 3.72 0.09
NM25 26°28'40.16"N;106°37'42.16"E 4.02 31 1.84 0.47
NM26 26°27'54.10"N;106°41'48.24"E 17.62 45 9.63 1.44
NM27 26°26'26.65"N;106°39'25.91"E 2.22 13 1.15 0.10
et NM OREAS [ {4 5

L 30m L

2 WmEFLEENEEEREATAERETER
Fig.2 The sample set of plant community in URMs
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Table 2 Main artificial disturbance ways and disturbance contents of URMs

AR T ANRTHHNE T

Artificial disturbance ways Artificial disturbance content Artificial disturbance form
N BRI Trample IR EEHB BRI e TR E AR EE e

% KL Reclamation M A TS E SR R THB T

T4 Engineering construction BB A ST BRIE A B BRI FHZBER

FISAH) Structures RIS HRAT (558 kS K B R SRR B A R

TFEFF4% Engineering excavation BEFHERT SRARTPER 3P AT IZMEYE - R THZ

Sl LRI Park utilization el 6 SRoMLER S T B M SRR K je:aid

£33 AATFMAXERFHRAFEFNER

Table 3 indicator weight values of Artificial disturbance ways and disturbance contents

T E=10 BOE || TR £ B || TR E=10 &
disturbance ways Indicators Weight || disturbance ways Indicators Weight || disturbance ways Indicators Weight
NI R M 002 | HE P 0.05 || ZFEEAIH el e 0.04
Trample e 0.02 || Reclamation S 0.05 || Park utilization TS B 0.03
Atk 0.03 e 0.06 SR 0.04

TR I EFE 0.07 || TR I 0.05 g 0.06
Engineering ki 0.06 || ¥Z Engineering T3 0.09 W5 LA R Kt 0.09
construction N RN 0.05 excavation B 0.11 Structures NN ESUE 0.08
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Table 4 Species compositions of plant community of URMs under different artificial disturbance intensities

s T il B I 2 LAY SPSRY
Numbers Disturbance ways Species Families Genus Native plant Alien species
NM13 "R 168 73 152 114(68%) 54(32%)
NM1 TR 158 75 138 101(64% ) 57(36%)
NM2 TR 167 75 150 115(69% ) 52(31%)
NM21 SRR 127 74 117 81(64%) 46(36%)
NM9 TR 122 53 112 86(70%) 36(30%)
NM8 TR 160 70 140 116(72%) 44(28%)
NM7 THERIFE 178 81 160 119(67%) 59(33%)
NM14 =~ 178 70 161 128(72%) 50(28%)
NM3 TR 141 63 123 107(76%) 34(24%)
NM25 N BEL AR 150 65 125 104(69%) 46(31%)
T HPeIE Heavy disturbance mean 155+19.717b 70+7.88a 138+17.850b 107+14.685b 48+8.311a
NM26 "R 135 65 125 90(67%) 45(33%)
NM18 ¥4 167 71 150 123(74%) 44(26%)
NM27 TR 237 94 207 155(65%) 82(35%)
NM20 N BEAL A 186 78 162 124(67%) 62(33%)
NM11 F54 147 67 132 108(73%) 39(27%)
NM17 N BR 152 76 142 105(69% ) 47(31%)
NM19 TR 179 70 147 112(62%) 67(38%)
NM4 N TEL AR 119 59 103 81(68%) 38(32%)
T T AY{H Moderate disturbance mean 165+36.515ab 73+10.569a 146+30.463ab 112+22.752ab 53+15.675a
NM5 AR 182 83 162 129(71%) 53(29%)
NM24 oRACFIT 171 72 149 111(65%) 60(35%)
NM23 TR 136 66 120 99(73%) 37(27%)
NM16 N h BR i 174 75 152 126(72%) 48(28%)
NM22 "R 160 64 146 114(71%) 46(29%)
NM6 F54) 220 87 195 157(71%) 63(29%)
NM12 N H BR s 192 76 169 131(68%) 61(32%)
NM10 oy FE A 218 83 184 143(65%) 75(35%)
NM15 N H BR s 210 93 187 137(65%) 73(35%)
R FE TP Light disturbance mean 185+28.150a 78+9.644a 163+23.801a 127+17.622a 57+12.540a

[FIFI IS AR ) B RR o 25 28 57, AN TR A 3528 5+ (P<0.05)
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Fig.6 Species compositions of plant community of URMs under different artificial disturbance ways

AR PR IR T R F 22 5, R T BER R A R L2 5% (P<0.05)

3.3.3  AFEAN T2 58 BN k877 1L A A P e v A 16 A Al

% 5 R AFT-Posm B2 T st 7 LLAAAE P RE V& 45 A 15 B P B W) R BORE A B 52 30 R ROAS S JE R > 7
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B IR TR VR TR AR S 50 1:1.92 1:1.76 (1:2.23 ¥ LAY I T AR Bl 32 5 B SR R Y i R 43 531
4 1:1.02,1:0.9 ,1:0.96,, £E L BE AR T4 F 8 SRR 5 95 R B A7 LUARTR] T 4 B A b B R 4 2
WAEMEAR N I W A PSS A IR 1:2.04 1:2.24 1:2.02, B LATE I EA Oy 3 — AR AR AR I 2 4R
FAR AR 1:1.4 (1:1.69 | 1:1.52 , ¥ DL AR AN 2

A AR 3077 3 30T 38077 LU AAE P e A 06 RO iV (IL 7)) Wl 26, A 5 2 1 B 2 3 W P i
R RN Z AR A S — | AR AR RS S VR I T R > SRR > 15 I VE R > V5 T AR > 2R IR R > T SRR
AP ER 5 225 Wik e T4 SRR W e AR S A e T AR T2 4007 U5 A BRI 4007 Xz el A
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Table 5 Compositions of life forms of plant community URMs under different artificial disturbance intensities

FEA Trees JEA Shrub B Herbaceous FEAR Liana
. —

ﬁ:bers 13 s Wk &t _A/n;jfb ZAEE Wk faus

Evergreen Deciduous Evergreen Deciduous Biennial Perennial Evergreen Deciduous
NM13 7 23 18 12 33 54 4 9
NMI 9 18 14 16 28 43 5 12
NM2 9 18 12 2 29 46 7 12
NM21 10 13 13 16 17 28 7 11
NM9 3 14 12 15 26 29 7 11
NM8 9 20 2 21 17 4 6 13
NM7 10 21 20 16 30 48 6 10
NM14 7 14 16 16 44 55 5 14
NM3 8 14 21 17 26 43 3 6
NM25 7 21 16 17 25 29 7 17
FEJEIH Heavy mean 8+2.079h 18+3.627h 16+3.718a 17+2.860a 28+7.764a 42+10.001a 6+1.418a 12+2.953a
W4/ %M Evergreen/deciduous 1:2.23 1:1.02 1:1.52 1:2.02
NM26 12 18 6 13 23 40 5 6
NM18 9 16 19 21 29 46 6 13
NM27 19 29 29 2 31 61 8 2
NM20 13 20 24 14 33 41 7 15
NM11 7 18 21 17 20 4 5 10
NM17 8 2 17 13 28 37 6 10
NM19 12 25 20 20 24 51 2 10
NM4 12 14 13 14 15 26 3 8
1B 24 Moderate mean 12+43.742ab  20+4.921ab 19+6.948a 17£3.770a 25+6.022a  43£10.254a 541.982a  124.979abhdw
W/ M Evergreen/ deciduous 1:1.76 1:0.9 1:1.69 1:2.24
NM5 20 29 17 16 25 43 7 11
NM24 12 20 21 17 40 4 5 8
NM23 6 15 18 15 16 36 7 13
NM16 15 20 17 16 27 39 5 17
NM22 7 2 7 15 39 47 4 11
NM6 8 2 26 25 35 51 7 19
NM12 7 17 14 13 49 60 7 12
NM10 17 2 28 20 39 60 6 11
NM15 15 28 23 28 30 43 9 14
IR Light mean 1245.110a 23+5.718a 19+6.403a 18+5.050a 33+9.862a 47+8.628a 6+1.500a 13+3.371a
H 5/ Evergreen/ deciduous 1:1.92 1:0.96 1:1.4 1:2.04

3.4 ARFEA N THT7 2R BEXT T 8 A7 IR AN [R]Z AR RV M A 2 R R 52
341 AFEAN 05 EE XTI BT LA R 2 U 22 R A2

M)

& 8 LUK R R TP B N i A7 LR T R JZ Wb 2R 4 Fhg SO A%, 38T 847 LR A S B
VEYI b ZHM Shannon-Wiener ?E@(H') \Simpson ?E@(D) FEE Margalef EI’E‘%Z(R) RSP AN T
SEREE N TP SH A TR, 10 Pielou F85L (Jh) WA EE AR TH > BN TH>EHE A A T, LSD
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Fig.7 Composition of life forms of plant community URMs under different artificial disturbance ways
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Fig.9 Species diversity of shrubs layer URMs under different intensity of artificial disturbance
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Fig.10 Species diversity of herbs layer of URMs under different intensity of artificial disturbance
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Fig.11 Species diversity of different levels of URMs under different artificial disturbance ways

ZH A AR Al S — o AR S R B TR TR B I AN SR T8 4 e e i Rk T s A L AR A A
TULH AR A = ZE R A 05 R Tl B o AR SR A DA R R DGR M SRR R A

Kig ARG 5 N IONFR R W Fh AP P & T P00 B R iR 208, 32 4 7 b B TP (B Ut i 3
(IDH) , {#401 Biswas fil Abd El-Wahab 2Ef9RF57 4 HARM 545 R A58 2 —80, AWM R, RFEA T
R IRARJZ FIEAZ PR ZREPERT A IDH B, TS AR Z W 58 A i, 38 5 R U, BEVR B e AL ) 55
BRI H R AR G B AT R AR B Bl TR B0 R, 3 B 4 T ek )2 df PR B A, AT AT B RE SR 4y
MO SO B K AT AR IR SN T B A R R L PRI B AR R R TR AR s SR AR R LA
FEAMF T, TR A2 FE AR Z L REE e B TP i, 3302 RO SR LA 1 B A S IR B A N I 55, 1L
A MR R U AR G 4 o0 P B T A TR T AR VR (A IR S T IR 1 AR Ak S B S P
YA AE AL, T AR AN [ A 35 A S B W R e R R RS PR TP SO AR, SR, 76 80 B 52 T A 355
v, BT ARG etk A Rl T UEAE R KR 280 e TAI LA Sh BERE | IR S 80T RRZ IR Y
FhZFEbEm 22 5 Ok e T E B s i S b frh IR T I A 5 fe ok,
4.2 AN[FECH TP T 20 0 1847 LA AR T R 152 e

A vl XA Ay LR G A RS ERBE MG 55 X, 1 0T 5 R 3% B S B0 X S AR A B BRI A R IR
BWFIE R IZH XA [ Sk 2R [R5 0 25 45 F A RETS W Fh e 22 SR . 0 1A RS 5 e W
HhRE DL R EE 28 Wl AL ) R AR ) RV 0 o 22 R e ELA — 8 AR 2RV R, B R A el Ak R A7 A B el 1) £ 1T 52
Wi RS R T R R A 55 (FVC) M) 2k 72 1 (NPP) 34 R i . 3 Al BE S IRl g U ke
Hi DL A N SRR R LS A R IR B R B B AR — e R L mT AR LA N BB A AR 35 45, i
R EPEIE N BE T 5 AR SR RO R85 | BHAE T LR R A K 3 2%, Tl R B At A A, i A R e, B e &
TSR T RS BT R IR Sl 35 0 70 00 KA, IR A W AR B S et AR A K R BRI
U B TR Y AR TR R AR R A e R R R . 5 AR, R R AR FVC
{BL, H NPP {E5 A%, 3% P 82 P A JLJAE 2 Bl A R FH L AR 218 0 8 Ay v /N8 g 4 JHE b s 8 el A R L (A A

http ; //www.ecologica.cn



4648 xR 43 %

T F T SR R BB R 3 7 ) P B A O DR T LA A R AR 2 A e R B, B
BS9SRI A P A, PR, A S IR T B A LA B T & R FH L 285 L AR R AE
AT s AT B AR T4 7 3K, ST R e R 14 A AT 25 1, AR HEAR Bl 2 7 ) A A 2335 1 A
Kk,

AHIFE 3 A [ A9 AR -0 05 2 S s A7 LA R B v 0 b 4 IS A S RV O S, AN BRI 2
T AR BRI LG, 400 T AR ; 742 B T AR TS e — i TR R IR T R BE TR 1 )
Fl2H A, LA B/ T AN Rl ok, 3 AT g SR R R S R 8 R F 47 2 0 s R R (UnRind 3 4 A
B 4) i TR T A TIERE T, 3275 BRI EE %598 200 (AR SE AT i B AY T AR P
IR IR R A R vb 0 R SR A TR B R MR AR BRI A A v TSR, o B A A W
IRE/IN 22 N3 st R v mT il £ AR [ RR EE B 7 A1 R AE A W b (0 AR e ik T AN RAE I 3k, £ 5
T % L FSNKAEY PR O

TEAFE A A T4 05 28 B A )2 T 2 R A SRR PR B AR (L B e A — 30 X R A N T
Yo7 SRR T A L AAE Y VS AR PRI S R A 20 2 2R, RN REA S e T 5 75, iR B %8 T4 7 SR 5
[ U NG/S o704l o i W A e 0 A = a2 DN S ) WO 1K € 0= IS 0 O 31 =
T2 (A RLRI ST FB A7 LR B T 2 R P A5 AR 4 SR AR R DM AT 6T 388 T 38 77 L R P A vl LA R AT
21 AR SR I AS [ J2 R RV (40 b Zo A, L R 4 8 X 3 T A7 L A e 0 b 4L R 2
8/ e R Wi

5 #ig

SR A R A -2 5T A AR A AR AR ARG, B T T A X A S A I PRl T A LA 52
IR T8 & P BURGR B 10 T4 AWFFRA R RIS B i A TR0 Ity 33 A7 LU AR 4 B 7% 2L
A —RE LR BWRAERT, ol LR & s 4540 3R TH A SRR il 1 iUl S 2 AT
W AA —E IS EE, AR P P A R, b TR B 3O 2 5 07 SO o g
A LR S DR P 2 B IR ) S0 T R 3 86 0 T 5 9 22 LUl T A 2, DR I 8 R A 4
AR S AT 2 5% A e 55 AR A B (A A9 5 2, RUT BE A ) e 58 2 19 A A 06T Sl T 3 47 LA Y
RBEUR BRI MG J3E 2 el A AR FH X ST S8 77 L AR A A i SO M A | B2 PR bR L ) A, BT LA, A3 gt
FEINARAEZSBEB AP RO TP T, 365 24 M B2 BHL M) FH ST S8 LR A 2R BT 08, S i s BTS20 11 4R
PRI B R A RS (8], REAS S A b A AR TS A7 LI AR BRI A S R eSS D . ABFIEMBLRIZ w7347 1A
PR T B LA RIS A2 R, IR0 A8 20 A 1 FCme R (EAE AL BEBIL ) J2= 1, 3k Tl s A7 L AR A )
VXI5 b TP an ey i 5, 155 RABTIE .

22 3L Hf ( References)

[ 1] Fernandez I C, Wu J G, Simonetti J A. The urban matrix matters; quantifying the effects of surrounding urban vegetation on natural habitat
remnants in Santiago de Chile. Landscape and Urban Planning, 2019, 187 181-190.

[ 2] Pramanik S, Areendran G, Punia M, Sahoo S. Spatio-temporal pattern of urban eco-environmental quality of Indian megacities using geo-spatial
techniques. Geocarto International, 2021, 37(17) : 5067-5090.

[ 3] Seto K C, Fragkias M, Giineralp B, Reilly M K. A meta-analysis of global urban land expansion. PLoS One, 2011, 6(8) : e23777.

[ 4] Aronson M FJ, LaSorte F A, Nilon C H, Katti M, Goddard M A, Lepczyk C A, Warren P S, Williams N S G, Cilliers S, Clarkson B, Dobbs C,
Dolan R, Hedblom M, Klotz S, Kooijmans J L., Kiithn I, MacGregor-Fors I, McDonnell M, Mértherg U, PySek P, Siebert S, Sushinsky J, Werner
P, Winter M. A global analysis of the impacts of urbanization on bird and plant diversity reveals key anthropogenic drivers. Proceedings of the Royal
Society B: Biological Sciences, 2014, 281(1780) ; 20133330.

[ 5] Sushinsky J R, Rhodes J R, Possingham H P, Gill T K, Fuller R A. How should we grow cities to minimize their biodiversity impacts? Global
Change Biology, 2013, 19(2) : 401-410.

http ; //www.ecologica.cn



11 4] IR A R IEAF LA R & R AE S AN [ A I D 2 R 3 g e 4649

[6]

(7]

[8]

(9]

[10]
[(11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]
[28]

[29]
[30]

[31]
[32]

[33]

[34]

Guillen-Cruz G, Rodriguez-Sanchez A L, Fernandez-Luquefio F, Flores-Renteria D. Influence of vegetation type on the ecosystem services provided
by urban green areas in an arid zone of northern Mexico. Urban Forestry & Urban Greening, 2021, 62. 127135.

Brockerhoff E G, Barbaro L, Castagneyrol B, Forrester D I, Gardiner B, Gonzalez-Olabarria ] R, Lyver P O, Meurisse N, Oxbrough A, Taki H,
Thompson I D, van der Plas F, Jactel H. Forest biodiversity, ecosystem functioning and the provision of ecosystem services. Biodiversity and
Conservation, 2017, 26(13) : 3005-3035.

Chen A L, Yao L, Sun R H, Chen L D. How many metrics are required to identify the effects of the landscape pattern on land surface temperature?
Ecological Indicators, 2014, 45, 424-433.

Brunbjerg A K, Hale J D, Bates A J, Fowler R E, Rosenfeld E J, Sadler J P. Can patterns of urban biodiversity be predicted using simple
measures of green infrastructure? Urban Forestry & Urban Greening, 2018, 32, 143-153.

Miller J R. Biodiversity conservation and the extinction of experience. Trends in Ecology & Evolution, 2005, 20(8) . 430-434.

Walker J S, Grimm N B, Briggs ] M, Gries C, Dugan L. Effects of urbanization on plant species diversity in central Arizona. Frontiers in Ecology
and the Environment, 2009, 7(9) . 465-470.

A, BRarA, B, HEDE, AR, TS THRIBEERXT & R AMKEIE S R R 2R R MBI TR BT RS HAAR
2FRR, 2022, 41(4) : 80-88.

CELEC, 2R, HB, EInEL SN A AL A KU DO I T AL AR AR A R . AR SRR, 2021, 41(11) ; 4641-4649.

Rk, R, R, Made, ERENE, BB, B KOG A AR K A BRAE. AR AR K2R, 2020, 48(1)
51-55.

TRIUEMS, Tk, SR, AL, PEvedt, SIEN. & o T w28 R M R SAEERIRRE PRS2 IR . Rk A4z, 2019, 28(5) :
90-99.

MRoes, BRUR, XU, RAR, B, BB, SR, AR o b XA R 2R A AR Y i iR . AR AR, 2013,
33(9) : 2856-2866.

IR, MR, BRI, WIS, R TR P b S0 i S A ) R RV S R ISR R AR S, 2021, 45
(1): 74-84.

T

Biswas S R, Mallik A U. Disturbance effects on species diversity and functional diversity in riparian and upland plant communities. Ecology, 2010,
91(1); 28-35.

Stevens J T, Safford H D, Harrison S, Latimer A M. Forest disturbance accelerates thermophilization of understory plant communities. Journal of
Ecology, 2015, 103(5) : 1253-1263.

WM, A5, BEfkEE, JEVSC. AV T S I e AV ) T B S A I B Bk 3 [ . ARSI, 2018, 38(16) : 5726-5738.

I, ERZE. B P g TR LA AR R A T AR e . AR SRR, 2021, 41(8) : 3033-3052.

FEZE, TAE, kA, 2580, M, S0t dustii A ARORY KR RE 7% 3T T30 a0 B HEHT 1 AT, AR 2013, 21(2) .
153-162.

HOGTE. (R T 2 [ 54 9 A= 2528 8 % SRTTRLRI, 2005, (1) . 57-63.

FHA, KEE, Abek. P EFRERR X, (LHAER, 2015, 33(6) : 641-648.

Chen X T, Wang Z T, Bao Y. Cool island effects of urban remnant natural mountains for cooling communities; a case study of Guiyang, China.
Sustainable Cities and Society, 2021, 71; 102983.

Kong N, Wang Z T. Response of plant diversity of urban remnant mountains to surrounding urban spatial morphology: a case study in Guiyang of
Guizhou Province, China. Urban Ecosystems, 2022, 25(2) ; 437-452.

TR, EEAE, tRMedh. B b rRe T 5 A7 5 AR LA SO S I 28 VAR —— LU R S 461, AR 2824, 2021, 41(4) @ 1291-1302.
FrEE, HIRKR, =M, 5K RK, SR, TERIE. JET CASA BIRIAYIL S g NPP 28 kg Jm) S LR i . [+ e JRaE Ik, 2015, 27(1) .
133-139.

RICH, WERLE AT, TR, M. b E AR R ORI L. RlAEE A, 2006, 51(6) : 700-706.

Wik, BRawh, TOIA, 9% D, 05, 228, 2001—2010 FF A S REM 0TS — M AE 7= ) 2840 B S R 3R sh 4 #r. i A=
AR, 2014, 25(10) ; 2811-2818.

RICH, WML, SREK. R BRI G 7 TR A L. A AR A, 2007, 31(3) : 413-424.

TS v bl DX T 1L R 38 AE AR S AR 2B IR 55 D B 25 B B —— LA Bt BT A [ D] BB SR4HR2%, 2020.

Kuipers K J J, May R F, Graae B J, Verones F. Reviewing the potential for including habitat fragmentation to improve life cycle impact assessments

for land use impacts on biodiversity. The International Journal of Life Cycle Assessment, 2019, 24(12) . 2206-2219.
MR, SR, EER. W2 LT & BB S 451 S5 YRR WA Z R RS OC R ——LLR T ). AR AR, 2021, 41
(2): 575-587.

http ; //www.ecologica.cn



4650 JAE = 43 %

[35]
[36]

[37]

[38]
[39]

[40]
[41]

[42]

[43]
[44]

[45]

[46]
[47]

[48]

4 e, TR, JBURERE, VRSB LK BT A S 22 ks Al S A i T &R s AR5, 2016, 36(23) : 7804-7813.

JRFEVK, Fakgs, FEA, AE. VEHRE L bk AE 25 2R 8RS 0 (bW A 182 e o —— DA 5 B AT POk X R ). 7K AR FST, 2021, 28
(6): 337-347.

Zeng M L, Bao Y, Wang Z T, Huang Z S, Chen X T, Wei W F, Lin X, Li Q. Patch three-dimensional effect for plant species diversity of urban
remnant mountain in multi-mountain city. Ecological Indicators, 2022, 140; 108996.

KDL, IR, ERAR, JRdE, B EL VR R A BTG B Y R S AR Al NP, MRS BRI, 2015, 43(3) : 269-278.
Herben T, Klimegova J, Chytry M. Effects of disturbance frequency and severity on plant traits: an assessment across a temperate flora. Functional
Ecology, 2018, 32(3) : 799-808.

BER, RECE. TUXHEYREE YA S ZREPERREN. AEZ52440, 2006, 26(8) : 2695-2701.

Wk, &R, WE, BER, DREF, FOUE. TR TRAE B R LR YRS YR Z R
2022, 42(15); 1-15.

FREE NN, AR, U, A, B A T 0N IR ARG R 2 AE Y 2 FEE 15 TR
(2): 563-572.

VIBtBH A B A2 4R,

VR T R il A2 4, 2009, 29

Biswas S R, Mallik A U. Species diversity and functional diversity relationship varies with disturbance intensity. Ecosphere, 2011, 2(4): 52.
Abd El-Wahab R H. Plant assemblage and diversity variation with human disturbances in coastal habitats of the western Arabian Gulf. Journal of
Arid Land, 2016, 8(5) : 787-798.

g, TER, WE. REIRTITHE SN2 0 R R S R s
384, 391-391.

ERRI, BE, ke, JRE A, BURAE, X AR R R IS B A 2 R AR AR RAR, 2015, 34(11) : 2995-3001.

B R, 580, VFom, RILT, dKAR, XL IR L T DX S A R A ) R R R R OC R, AR AR AR, 2021, 41(5):
1868-1877.

VI R i), K AR RERIFST, 2020, 27(4) ; 376-

Gao J J, Carmel Y. Can the intermediate disturbance hypothesis explain grazing-diversity relations at a global scale? Oikos, 2020, 129(4) .
493-502.

http ; //www.ecologica.cn



