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Tourism carrying capacity of forest vegetation in Wutai Mountain scenic area

based on community perspective
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Abstract: Research of the tourism carrying capacity of vegetation is important to strengthen the ecological management of
mountainous scenic areas and promote sustainable development. Based on relevant studies at home and abroad, this article
constructed an evaluation index system of the tourism carrying capacity of the community from four aspects: the vertical
structure, the horizontal structure, the life-form spectrum, and the renewal ability of plant community. Various
quantitatively ecological methods such as Two-Way Indicator Species Analysis ( TWINSPAN ) and Detrended
Correspondence Analysis (DCA) were used to measure the tourism carrying capacity of forest vegetation in Wutai Mountain
scenic area. The results show that: (D based on the classification results of TWINSPAN, the forest communities in Wutai
Mountain can be divided into the type with many seedlings and some shrubs, the type with few seedlings and some shrubs,
the type with many seedlings and no shrubs, the type with few seedlings and no shrubs, the type with some shrubs and
sprouts, the type with some sprouts and no shrubs, the type with very few sprouts and some seedlings, the type with no
seedlings and no sprouts. The types of each group were transited gradually from good to poor ecological environment. 2) The
measurement results of the tourism carrying capacity of the community showed that 43 samples were not overloaded, 37
samples were overloaded, and the total overload rate was 46.25%. The overloaded samples were mainly affected by the

tourism interference around the temples and villages. @) The principal geographical factors affecting the change of tourism
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carrying capacity of the community could be identified by the Pearson correlation analysis method, such as altitude, slope,
slope position, slope shape, and aspect. Among them, the slope shape was significantly positively correlated with the
tourism carrying capacity of the community, the aspect was significantly negatively correlated with the tourism carrying
capacity of the community, and the rest of geographical factors were positively correlated with the tourism carrying capacity
of the community. In addition, some targeted control strategies were pointed out for vegetation protection and ecological

management in Wutai Mountain scenic area.

Key Words: forest vegetation; tourism carrying capacity of the community; Wutai Mountain scenic area
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Fig.1 TWINSPAN classification of the indicators for measuring the tourism carrying capacity of the community
4R 2. MEAJZ R Indicator 2: the coverage of shrub layer; $845 12: Ff K4IHi 7 , Indicator 12; the quantity of tree seedling; 55 13: FF R WAL
i, Indicator 13: the quantity of tree sprout; I (11 1L IV, V VI VI VAl QB ARIERE I ARIZER, T, T, M, IV, V, VI, V[, VIl
represents the different types of community tourism carrying capacity, respectively; 75 fiE HL [fil () 50 5% J& #£ 775, The number inside the box is the
sample number; TWINSPAN ; 3l #7571 43 #7 , Two-Way Indicator Species Analysis
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Table 1 Average value of different community types on various indicators

£t 1% lIES I \ES V% JUES JES IS
Index item Type | Type 1I Type Il Type IV Type V Type VI Type VI Type VIl
EEod
TR 0.7833 0.8750 0.8375 0.8500 0.7100 0.8250 0.7071 0.6895
Tree layer coverage/%
iy NEEiE
WARRE 0.3058 0.3685 0.0000 0.0000 0.2090 0.0000 0.0554 0.1059
Shrub layer coverage/%
HA R R
AR 0.6708 0.7057 0.6744 0.7891 0.5810 0.7327 0.5656 0.4552
Herb layer coverage/%
NETT—
FRRR Migﬁ 0.0725 0.0985 0.1339 0.1148 0.0757 0.1274 0.0733 0.0880
Important value of tree layer landscape
A 2L
AARRUERE 0.3573 0.2147 0.0000 0.0000 0.2247 0.0000 0.1097 0.0956
Important value of shrub landscape
= =L P
ﬁﬁ@a%i@ﬁ 0.1100 0.1102 0.0791 0.1190 0.0738 0.1261 0.0891 0.0734
Important value of herb layer landscape
ek i
'_JNH‘.E%{E}EM . 0.6667 0.6667 0.5000 0.5000 0.6667 0.5000 0.5238 0.5263
Proportion of high bud importance value/%
B
ﬂﬁi:ﬂ‘i%{ﬁﬂim 0.0382 0.0399 0.0295 0.0294 0.0387 0.0174 0.0178 0.0356
Important value ratio of shoot bud/%
ER i
iL[ﬁ]H‘}E%{E[ZEWJ . 0.1875 0.2061 0.2984 0.3088 0.1776 0.2640 0.3237 0.2093
Proportion of ground bud importance value/%
o SE O l
ke H—E? {Etmﬂ 0.0464 0.0286 0.0834 0.0706 0.0432 0.1008 0.0398 0.0802
Proportion of importance value of dormant buds/%
_E i i 1l
*rF’#E%{atWJ . 0.0613 0.0588 0.0887 0.0810 0.0739 0.1177 0.0948 0.1485
Proportion of annual importance/%
ﬁ?kij]ﬂag . 11.1667 2.2000 33.0000 3.5294 0.0000 0.0000 17.8571 0.0000
Tree seedling quantity/n
FOARBR

5.1667 9.5000 7.7500 13.6471 6.0000 8.5833 0.1429 0.0000

Tree sprouting quantity/n
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B2 BEHRNERE S MEIEIRE DCA HEFE
Fig.2 DCA ordination diagram of the indicators for measuring
the tourism carrying capacity of the community
I . II.IT.IV.V VI VI VIl & 1, Same as Fig.1;DCA ; B34+
I 53HT, Detrended Correspondence Analysis

K2 BRFRENRIERESN

Table 2 Tourism carrying capacity of the community in each sample

o . . HIF S Z A FEI5 (1
AR IR B R ) R
Eyii ] S The coordinate The coordinate - . . .
A . Ecological Tourist carrying Overload
Type Sample number value of the value of the . . .
. . . distance capacity of the condition
flI"St axis second axi1s - .
from the origin community
I FEZEH Critical type 8 159 78 177.1000 1.0529 E S ik
9 138 75 157.0600 0.9338 k=
57 154 73 170.4300 1.0133 PN R
it B IR 1
g% $ i - 150.3 75.33 168.2000 1.0000 I SR A
Mean of critical type
I 2% Type I 24 142 123 187.8643 1.1169 K
37 150 115 189.0106 1.1237 K
45 159 129 204.7486 1.2173 PN
62 183 117 217.2050 1.2913 PN R
63 191 125 228.2674 1.3571 PN R
33 171 120 208.9043 1.2420 PN R
12§ Type T 7 135 117 178.6449 1.0621 K E
9 138 75 157.0637 0.9338 k=
10 153 85 175.0257 1.0406 PN E
16 151 91 176.3009 1.0482 PN ke
19 148 88 172.1859 1.0237 PN R
36 150 96 178.0899 1.0588 PN R
41 148 106 182.0440 1.0823 K E
65 160 110 194.1649 1.1544 K E
77 168 99 195.0000 1.1593 R E
78 128 113 170.7425 1.0151 K EL
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BoMAARE BAR ot K "
B3t} [y~ The coordinate The coordinate J;@EEFL% Jﬁg&ﬁﬁ ARV
Type Sample number value of the value of the E(:‘uluglcal Tourls'l carmying Overlioiad
first axis socond axis dlstance. . capacity of the condition
from the origin community
M2 Type M 14 176 83 194.5893 1.1569 K EL
55 186 110 216.0926 1.2847 ES k=1
64 184 97 208.0024 1.2366 A EL
79 207 130 244.4361 1.4532 KR EL
IVZ& Type IV 8 159 78 177.1017 1.0529 EN k2
15 164 80 182.4719 1.0849 EN k)
18 178 94 201.2958 1.1968 K E
28 163 67 176.2328 1.0478 K EL
29 170 72 184.6185 1.0976 K E
39 173 104 201.8539 1.2001 EN ik
42 161 94 186.4323 1.1084 EN ik
52 181 84 199.5420 1.1863 EN ik
57 154 73 170.4259 1.0132 EN ik
58 178 83 196.4001 1.1677 EN k)
66 182 87 201.7251 1.1993 EN k2
69 176 81 193.7447 1.1519 K E
50 176 80 193.3287 1.1494 K E
53 179 84 197.7296 1.1756 A
68 155 72 170.9064 1.0161 ES ik
74 167 94 191.6377 1.1393 ES ik
75 162 82 181.5709 1.0795 R EL
V& Type V 4 104 95 140.8581 0.8374 B
12 83 72 109.8772 0.6533 HE
17 125 76 146.2908 0.8697 L
21 130 72 148.6069 0.8835 L
40 111 91 143.5340 0.8534 fiEE=1
VIZ& Type VI 20 145 62 157.6991 0.9376 jisiEe
23 114 37 119.8541 0.7126 k=1
51 144 51 152.7645 0.9082 fiEE=1
35 136 47 143.8923 0.8555 fiEE
38 128 35 132.6989 0.7889 jiiEe
43 140 44 146.7515 0.8725 fike
44 145 55 155.0806 0.9220 fike
46 141 48 148.9463 0.8855 fike
26 124 54 135.2479 0.8041 Gk
27 127 64 142.2146 0.8455 R
72 125 52 135.3846 0.8049 R
73 113 43 120.9049 0.7188 R
VIZ%& Type VI 3 156 124 199.2787 1.1848 EN ik
25 173 113 206.6349 1.2285 EN ik
32 203 145 249.4674 1.4832 AR EL
49 129 159 204.7486 1.2173 K EL
54 144 110 181.2071 1.0773 K EL
61 178 132 221.6032 1.3175 K EL
80 208 149 255.8613 1.5212 K E
V2% Type VIl 1 53 138 147.8276 0.8789 jiiEe
2 33 0 33.0000 0.1962 fEE=
5 89 80 119.6704 0.7115 fiiE
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S e e 3R Z [H] I R
B B ] P&y -
; v X X RS TR AR
K S The coordinate The coordinate K i .
. Ecological Tourist carrying Overload
Type Sample number value of the value of the R X .
. . . distance capacity of the condition
first axis second axis . i
from the origin community
6 94 86 127.4049 0.7575 fik=1
11 54 57 78.5175 0.4668 fik=
13 49 40 63.2535 0.3761 k=
22 71 69 99.0051 0.5886 fk=1
30 61 51 79.5110 0.4727 feka
31 87 33 120.2414 0.7149 fek=
34 73 32 109.7862 0.6527 feik=
47 0 1 1.0000 0.0059 k=1
48 76 66 100.6578 0.5984 jiiEe
56 57 119 131.9470 0.7845 R
59 56 49 74.4110 0.4424 feiE
60 55 56 78.4920 0.4667 feiE
67 68 64 93.3809 0.5552 e
70 80 65 103.0776 0.6128 feka
71 0 165 165.0000 0.9810 feka
76 47 144 151.4761 0.9006 jiike

BT ARACTT 1 A2 T A 38,40,43,44 46, IZFETIR GRS (AR R =20 2 T N) RIER (B
P4l AL FRZY 4400 m*) S5, PRy 43 (HEIS R IE AR 2% 1 0 0.8725) (44 (BEIE R IF 7K EL 10 0.9220) 46
(BEVE IR R AR 1A 0.8855) #RAL T BH=FME i, AFE SR 129 0.5 1 N A7 B A7 A 3R I il Ui T
P, XEVE B U AR R 3 B — e

M IEAR DT M A )T A 47,48,51,56,, KRR R4 T (AR R 229 30 1 N) (A8 Jh (4R34
R 150 5 N) S, b BT 47 WREIE R I AR A%, 150K 0.0059 3% 2 H FizAE 5 T IR T | Iy
PRI S, NI K, R sl 0, 3 A IR E 2% BEVE R e 7k 8 T A1

P FIE 7 B AT A 59,60,67,70,71, ZAEH IR 4 RIESE (R R RZ 1 TN) SR (44
TR 2 50 J7N) S, Fod BEJ5 71 (R R IR 2K TR 0.9810) 13 TG SF pg 11, HEHEAR I 2 BRI
i TPt s TR IE R R AT

L FARRE T B ERRE A 72,73,76, KRR IR AR SCRTF (AR R =2 2 J7 ) I 7 (BRI R
SAIFREE 11100 m?) S5, o BEJ7 73 (BEVRIRIF 2K 28718 0.7188) A T & MR A dbily , B il it 27
A, TR SRR 780 m® , XA Ty AR I IR i A 2 ) 1 B

BRI B MRE T BB MAERE | B AR ERHT , xS RS BA LR X T
ZEI EAR NG B A T RE , R XY DXORT R (1% T2 B A v X3, 4 17 ) B 3 TRV 1A i T R 3 T
T B R 1 A7 TR RN
2.3 KRR ARE ) 5 M3 R - AE OGS BT

FIFH SPSS WUAE B AH I Y B2 7R b 245, THIA RIS BRI 7R 28000 5 45 Hh B R 7 22 (Rl A G, i 3R 3 T,
TR BRI AR T B S 3 52 38 TE AR OGA1, SR SR 0 S5 32 TE A DGO &R BRI E G 13k Ty BB
AT W R A BE B A ) T AR R T AR A A R R SRR E RN ARG B £ 53
ATFEMF R IAR B 3 s BE AL G2 () b Ty, VA s 3T 8 5 AR AR R 4 b i % 0 v
A R A7 BRI TR M PRI AR BB R, BN R (AR U AR R T i 5 ) S 3 A G
A UL B 38 1) 1 R, TRE OB Ui AR R 0 A BN R
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R3 BEREHREREN SHIERFHBEX SR

Table 3 Correlation analysis between the tourism carrying capacity of the community and geographical factors

L3273 W Hera Yo Wef
Altitude Slope Slope aspect Slope shape Slope position
FER O AL 0.118 0.198 -0.328 " 0.296 ** 0.199

Tourist carrying capacity of the community

* P<0.05; ** P<0.01

3 Fig5itie

AW EELEBAT

(1) AR4E TWINSPAN 4324558 8 80 ANFETT 40l 8 FhZSHY I 24— A HEARL Do —aEAR £
T —ICHEARRY DA —TCHEAR A WA — A AR A B A — T A A /D R —A 4 AL LA R TG
Ke—TCHii A, 78 TWINSPAN 2025 WZE BT, 45 A1 2880 fh A S PR R A IX 3 AR S PR B 4 2 IX i A8 | [
B AR E L & A AR ARk, I WZE BT “ TR Rl i 5 e AR R R XA G B AR 7R 16 b 1 4L
O N T 1 =S = U X (£ Ml | Rl N =S - S U X (R S U el s N T N RV T T

(2) Tl TSI B JA 07 JEE 0], 05 28 A5 A5 i SR 2R LAY RE 7 R 8,9,57, 454 DCA 125 SR RSV ik T 7
BRI T, TSR] 80 AMEEDT B IE ik ek 38 0 B OB ARG Ol . Hob R R R I it 43 A4, 3k
BORE T it 37 A, AR R 46.25%

(3) AR R R B SE B B 5 R IAE B, v LU B0 . S Tk 5 TR 10 (R e Wi R TR 5, % A 8 114 e
TR A R s, Herb ) = e S0 it Y HI G BRI 8 i e R 28 T S e B R B R T LS SR B R I
T B FUBE R, XAV i Ui AR 2 S 7™ B 573 A1, R 3 N 1 B A 3 L A2 it . 2 AR AL R 3 A o
IR E T

(4) BEIRHAME IS AT B2 R Wl W3R RE 3 Ar 38R | 3% 1) 08 2 52 i) i i U0 7K 26 0y 1 o e 4 K]
T, Hoh BOR S BEERIE R ) B0 IE ARG e SRR R R A ) 2 0 SO OC AR I R T S R
Ji R BRIEA G R, BB BE R AR T ST Aty I B Al | Bl Ao ke 1) 1 b Bl AR 1 it it R 2K
B I B Wi 3 1) R ) e BRER BRI AR A AT B/ NI R A

YEA R 1k iU IR AR 2 7 SR i Ui 2 A — A i e 2 BN AR, TE A b DGR R il Ui R S AR 3
B4 PR IR RN, o T it i A S 2 R B 2 B AR TR, AR SCEE TR AR SR A R A B SR, B UG
VIR AR 2 ) RS EAT T A, I N I ELAS A ETE KOT-25 4 A0 05 U LU 9 R B B e ) 46 7 1T 4
T RS RIS R PRI R . FEEEERN I {5 ) TWINSPAN 5 DCA J5 LR [RIBF 95 25 1 i A= 285
BRI HE T BRI AR 2] ISR Y

55 DA Vi AR 2k 7 B S8 AH L, AR SCRYBIF 9T A28 2 JE T i T P 6 R B AR 95 S R A R4 T, BRI B9 A=
TR B AT R FR IR A BE |, SR A HE BT AS R B E AR AR e 7R 3 7 o X R ISR AN ) At 3 DI 5 0
B2 AhS 2SS T REAGRIESE > R AN S X R R AU B AR ML AR S B ROk i R
T AT TR RS R R T s (11 5 I R AR SO T 3 T A A S B G I A
BRI AR | 0] DR AR A SRR RS AR AR 45 A e R, Ay S A e R 0 AR R %) i U AR S KU BRI T
—ANIERRUE

AN, SCEERIRTT T BER IR IR G I, I 45 A RER IR IR 58I TR AE S KR &
S H SRR T R W AR A8 T B0 R X A S A P I T X ANNAE G E AR TR I AR 2
FNESGHRE B B RSt KA SE FR M T AN S MK, vl LA, Bk F o #4255
D5 B R A S DX AR5 B PRI 7

HAFEE R AR T LA W SEBRE I, 458 IR 28, 5 1 REVS R e R 28 T i Fs brik & |
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A0 Tl LR IX AR AT LASS 5 A R AR SR 2R T A B R i PN 8 i, LS st ML AL I i T
RS RHRIRA R o S350, X TAERIAR i AR 2 BT TSI TT AR | A58 AR AR S A BERAR Y

22 3L R ( References)

[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]

PR, FEBE, BT, FWE. T 20 FENIMRIERSRE DT ahds. WE S EE SR, 2021, 37(1) : 106-115.

BT, kA, MRZEH, NGRS, RV AR R TN TR R AR R B P B R . 2RI, 2019, 39(3) : 210-217.

B, SR IRIEFRERBIIR SR, ikl T], 2019, 34(4) : 96-105.

W7, B, W, RER. RIS R I T RS R BT —— LU= T 6. B i S 5 MR, 2019, 49(10) ;
122-132.

WAL, WO B TR A RO TN AR I AL, RIS, 2010, (8): 173-174.

Cisneros M A H, Sarmiento N V R, Delrieux C A, Piccolo M C, Perillo G M E. Beach carrying capacity assessment through image processing tools
for coastal management. Ocean & Coastal Management, 2016, 130 138-147.

de Sousa R C, Pereira L C C, da Costa R M, Jiménez ] A. Management of estuarine beaches on the Amazon coast though the application of
recreational carrying capacity indices. Tourism Management, 2017, 59. 216-225.

Wang Y H, Li J, Zhang M Q. Evaluation of tourism environmental carrying capacity in Diaoshuihu National Forest Park. International Journal of
Sustainable Development and Planning, 2020, 15(5) : 761-766.

Zhu J] W, Wang E D, Sun W Z. Application of Monte Carlo AHP in ranking coastal tourism environmental carrying capacity factors. Asia Pacific
Journal of Tourism Research, 2019, 24(7) ;. 644-657.

WA, BabeEs, M. W CRiF AR BT AR, A, 2010, 29(3) : 341-348.

TRERHIL, FEEA. R 2 S LR U B 350 25 15 00 3 5 A 4 i R —— DA BUE B R O . 22N RS 4. HARBLE I, 2010, 46(S1) -
242-246

DT, ERRE. TR R SR X A AR IR R B WIS, TR X ISR, 2014, 28(4) : 202-208.

BORETT, AR, WA5E, WRKSE. R AR WE LR BT AR S PPN T —— LA VLI I S o A AR e A 451, M BEARL2#, 2008, 28(4) -

578-584.
RN, B, EHA, OFF, B, Bz, DIEBR DRI F RS SN R ——L T EUER N ). sEVNE, 2019, 39(2)
19-26.

Lobo H A S, Trajano E, de Alcantara Marinho M, Bichuette M E, Scaleante ] A B, Scaleante O A F, Rocha B N, Laterza I V. Projection of
tourist scenarios onto fragility maps: framework for determination of provisional tourist carrying capacity in a Brazilian show cave. Tourism
Management, 2013, 35. 234-243.

BOUSE, BRBKIE, BT, B3, ARE. AR DRI PR 5 Rk a5
2018, 34(7) . 201-207.

WY, SR, BER, kA, L. ST SD BRI 25 ST IR B SAREOS B S L —— A2 M A ). 2 TF B, 2018,
38(3): 208-216.

SR R4 & AR STIR PSR B . AR IR S XA, 2020, 41(3) : 293-298.

XME, 2% FAH. o EE R PR R AR ) SR B A R IR P T BDIEBESY, 2017, 59(4) : 178-185.

FAE BRI ORI AR B BUEMISE [ D], 8. hEEERY:, 2014.

FEGLL, sk, BEEREE. I AR DR i T A 5 R PR 50 R —— iR U R ) R B R bR BT, 2R A AR, 2003, 23(4)
703-711.

FEGAL, SR, AR XA [ R R AR A S RS L. I S R AR 4t , 2002, 8(1) : 8-13.

FIBEAT, TR, /NIA LARMERE AR A 2S00 0T, B ARZS 241, 2017, 28(12) : 3815-3826.

BRI, AR LD A LRI XA B M v 9 HE. K R BRERTSY, 2012, 19(5) ¢ 223-229.

EBENL, ki, WA, £X, Sadia S, WAk, /NG LW LR I EVE AFIE S Rk 2 e vE. B0LREE, 2016, 33(12) : 2533-2543.

AR, BRG AL FA XA B ORI R 0 T SOWARRE IR fb. PUdbAkeEBEsEdR, 2012, 27(5) @ 272-276.

Wi, W, EmE, ok, e, Wmz. ST XA VR R RSS20 AT ORI 224 . A ARBL2 R,
2019, 44(3): 55-61.

FEGLL, AT, SIS, R WS XA T T M AR Y i A= 578 Ak, iR 2014, 12(1) - 89-96.

kgl Bod b . BlEE L, 2004,

AFT, BRG AL BETRRWETT A B T & AR BESOWARE /4. HBRAFSY, 2019, 38(5) : 1162-1174.

Makhadmeh A, Al-Badarneh M, Rawashdeh A, Al-Shorman A. Evaluating the carrying capacity at the archaeological site of Jerash ( Gerasa) using

VAR 65 1 [ G AR e UM B XU X O 1. A= 22

mathematical GIS modeling. Egyptian Journal of Remote Sensing and Space Science, 2020, 23(2) . 159-165.
Wang Y R, Zhang ] H, Wang C, Yu Y H, Hu Q X, Duan X F. Assessing tourism environmental psychological carrying capacity under different

environmental situations. Asia Pacific Journal of Tourism Research, 2021, 26(2) : 132-146.

http ; //www.ecologica.cn



