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Temporal-spatial Dynamics of Scenic Corridors and Their Ecological Impacts
in the Wuyishan Scenery District, Southeastern China”
YOU Weibin!, HE Dongjin'**, WU Liyun'!, ZHAN Shihua', HONG Wei', YOU Huiming',

CHEN Bingrong® & YU Jian’an’

(‘Fujian Agriculture and Forestry University, Fuzhou 350002, China)
(CAdministration Committee of the Wuyishan Scenery District, Wuyishan 354300, Fujian, China)

Abstract Scenic corridor is an important corridor landscape in tourism destinations. It is not only the necessary tourist
pathway but also a linear interference to landscape matrix. The structure of scenic corridor strongly influences landscape
ecological processes. In order to understand the impacts, the Wuyishan Scenery District of Fujian Province, China was selected
to study for the temporal-spatial characteristics of scenic corridor (including visit trails and roads), as well as their effects on
the landscape, animals and plants of this district, with digital maps from 1986, 1997, and 2009. The result showed that total
lengths of the scenic corridors in 1986, 1997 and 2009 were 94.218, 156.725 and 197.574 km, respectively. The roads increased
by 64.659 km from 1986 to 1997, and were the main scenic corridor element that increased during the period. From 1997 to
2009, there were only 22.172 km increment for roads, while the length of trails increased by 18.687 km. From 1986~2009,
the construction ratio of road increased from 0.31 to 0.60, the density of corridor increased from 1.34 to 2.81 km/km?, and
curvature increased from 1.19 to 1.56. The ratio of line to node, circuitry and connectivity had an increasing trend during the
period of 1986 to 2009, which made network structure more complicated, especially at the mountain’s north scenic zone, and
the three indices of this zone in 2009 were 1.387, 0.494, 0.228, respectively, all higher than other scenic zones. Visitor trails,
curvature, density and construction ratio of road were significantly associated with garbage quantity, Shannon-Wiener diversity
index, plant Simpson diversity index, plant evenness index and landscape important value, respectively. Network structure

indices didn’t significantly affect ecological environment index. In the end, scenic corridors were reclassified to three function

Wik H: 2011-07-23 #2252 HIYI: 2011-09-19

*E R ARBIEIEEITE (No. 30870435) | A& A4 BT E AR BT H (No. 2009N0009) | 7 H it 24RELE LML 417 H (No. 20103515110005) Filfe &
B HRBL2EIL AT H (Nos. 2008J0116, 2011J01071) %Bl  Supported by the National Natural Science Foundation of China (No. 30870435), the Key Project
of Science & Technology Department of Fujian, China (No. 2009N0009), the Special Fund of Ministry of Ecucation of China for Doctoral Program (No.
20103515110005), and the Natural Science Foundation of Fujian (Nos. 2008J0116, 2011J01071)

*HIAfE# Corresponding author (E-mail: fjhdjl009@]126.com)



6 11 Ui B A - 3 L DU A M D RS R T I 25 S R O G A 2 783

subareas according to the former work and planning designs. Fig 3, Tab 6, Ref 29

Keywords Wuyishan Scenery District; corridor; pattern; temporal-spatial differentiation; ecological effect
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Fig. 1 The number of annual tourists in the Wuyishan Scenery District
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Table 1 Typical vegetation types in plots
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Sample No. Scenic spot Altitude (h/m) Slope (a/°) Vegetation type Plot numbers
1 K ¥ Dawang Peak 435 19 [i#] MK Broad-leaved forest 6
2 KiiFlf Tianyou Peak 415 25 L EEFAMK Pinus massoniana forest 6
3 JK#5 1 Shuilian Cave 245 27 41 #& Bamboo forest 6
4 — 2K Yixiantian 174 31 F2ARM Cunninghamia lanceolata forest 6
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Table 2 The function scenic regions in the Wuyishan Scenery District
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Function scenic region (Ukm) (A/kn?) Location Features and functions in different scenic regions
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The North Mountain 20.33 19.36 N0:th The characteristic scenery spots are Tianxinyongle Temple, Dahongpao, Shuilian Cave and
Scenic Zone Lianhua Peak etc. It has ridges and peaks of Danxia landform, and landscape of rock as the
foundation. Some areas highlight the cultural connotation of buddhism, and some highlight the
natural style of country. It is going to plan to set programs of mountainous sports
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The South Stream 17.95 15.24 R The characteristic scenery §p0ts are Yixiantian and Huxiao Crag. It has the beautiful
. ’ : South environment and good ecological condition, and it is going to build special gardens of animals
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gzz&:x;&%zsz 14.84 9.26 i‘?}i It contains characteristic scenery spots such as Yunwo, Tianyou Peak, Taoyuan Cave and
. " Sanyang Peak etc. It has both mountainous cultural essence and watery cultural essence of the
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Wuyi Danxia landform
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Zone East It is a multiply functional service zone which contains restaurant, hotel, amusement center,
theatre, athletic place, dancing hall and tea room etc. It is also called holiday resort
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The Wuyi Palace Scenic 1193 5.57 Main This part which contains the Wuyi Palace, Dawang Peak, Manting Peak and Song Street as the
Zone characteristic scenery spots is the portal of scenery district. It shows the connotation of Wuyi
entrance i
cultural landscape and landscape of Danxia landform.
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The Jiuqu Stream 17.03 8.97 Cen:er The most unique sceneries in the Wuyi mountain should be Jiuqu River, Yunii Peak and the
Scenic Zone Shaibu Crag. When floating on a bamboo raft, you would enjoy the beautiful river decorated
with several bends and the smart mountain embraced with water
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Fig. 2 The landscape pattern of the scenic corridors in the Wuyishan Scenery District in 1986, 1997 and 2009
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Table 3 The composition feature of the scenic corridors in the Wuyishan Scenery District in1986, 1997 and 2009
4EA5y Year 5t [X District I i, WAL, S D, D c
1114t 5% [X. The North Mountain Scenic Zone 27.604 3483  31.087 26958 115 1.61 0.1
%[5 X The South Stream Scenic Zone 16.076  3.349 19425 15061 129 127 0.7
= 8 RUFBE R 52 X The Yunwo-Tianyou Peak-Taoyuan Cave Scenic Zone 6.659 0 6.659 5989 111 072 0.00
1986 R AWK #R 55 X The Travel Service Zone 7306 8008 15314 13285 115 128 0.52
iR 5 X The Wuyi Palace Scenic Zone 3221 4517 7738 6919 112 139 0.8
Julth#% 5 [X. The Jiuqu Stream Scenic Zone 3911  10.084 13995 11151 126 156 072
M 5IX Wuyishan Scenery District 64777 29441 94218 79363 119 134 031
1l1dt 5 X The North Mountain Scenic Zone 23218 19.674 42.892 27.837 154 222 046
%R 5 IX The South Stream Scenic Zone 13.256 14492 27748 23945 116 182 0.52
58 KBk IR 54X The Yunwo-Tianyou Peak-Taoyuan Cave Scenic Zone 12.441 7172 19613 8112 242 212 037
1997  EARiR IS5 X The Travel Service Zone 237 21745 24115 15182 159 201 090
B HE 5 X The Wuyi Palace Scenic Zone 5512 10.565 16.077 9.566  1.68 2.89  0.66
JUli¥Z 5 IX. The Jiuqu Stream Scenic Zone 5818 20452 2627 14263 184 293 078
Hi 5t X Wuyishan Scenery District 62.615 941 156715 98905 158 223 0.60
114t 54X The North Mountain Scenic Zone 36,312 22159 58471 3643 161  3.02 038
¥ZH§ 51X The South Stream Scenic Zone 13.468 14492 2796 24148 116 1.83 0.52
= 8 RUFAE IR 52 X The Yunwo-Tianyou Peak-Taoyuan Cave Scenic Zone 17839 7172 25011 12811 195 270 0.29
2009 R4 liFik 45 X The Travel Service Zone 4446  32.827 37273 2473 151 311 088
#3585 [X. The Wuyi Palace Scenic Zone 5.512 10.565  16.077 9.38 1.71 2.89  0.66
JUBHIZE BLIX The Jiuqu Stream Scenic Zone 3725 29.057 32782 19114 172 3.65 0.89
Ji 55X Wuyishan Scenery District 81.302 116.272 197.574 126.613 1.56 2.8l 0.59

Ly RS (km) 5 L AFKEE (km) 5 L+ Ly KEREERE (km) 5 D: B S: HEKEE (km) 5 D: BEHE®E (km/km?) 5 C: A JHE 3R
L: Length of trails (km); L,: Length of roads (km); L+ L,: Length of scenic corridors (km); D : Curvature; S: Length of line (km); D: Density of scenic

corridors (km/km?); C: Construction ratio of road
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Table 4 The network structure of the scenic corridors in the Wuyishan Scenery District in1986, 1997 and 2009

. 45R(N) HEAELR (M) LA B) I (y) A (o)
,ljjﬁhﬁ-!z X Node Line Ratio of line to node Connectivity Circuitry
Function scenic region
1986 1997 2009 1986 1997 2009 1986 1997 2009 1986 1997 2009 1986 1997 2009
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Table 5 Ecological environment indices in the Wuyishan Scenery District

WX %%%#ﬁ@ E%g#ﬁ[‘“sl ﬁﬁzﬁ?% ] %ﬁ[‘“s}
st s R Diversity of birds Diversity of plants Tourism effect coefficient LIV ['S]
S, E, D, S S, P E, H R K

1114t 5% [X. The North Mountain Scenic Zone 1.3 0.51 042 18 1.3 0.644  0.7473 3.013 183 5 0.9355
1Z i Hc X The South Stream Scenic Zone 3.12 0.82 0.07 10 1.123 0.6509  0.7339 3.479 0 0 0.7221
2 W RUFPEIRI X The Yunwo-TianyouPeak 5 o3 79 009 12 06971 03468 04904 3152 63 0 0936l
-Taoyuan Cave Scenic Zone
% AR ik IR %5 [X. The Travel Service Zone 233 077 0.8 \ \ \ \ \ \ \ \
5 X. The Wuyi Palace Scenic Zone 298 081  0.07 35 217 08771 09113 3.227 51 17 0.8651
JUlli % 51X The Jiuqu Stream Scenic Zone 342 088  0.05 \ \ \ \ \ \ \ \

S,: B2 Shannon-WienerZ FEMESE 4 E 0 LR EESEG D AESMIBEEIEEG S: WAL S,: AHY Shannon-WienerZ A 48 £ P: HI%) Simpson
ZREPEREG E,: WS EIREG H: BUR W (m) 5 R: Jidfchts K J1Z0 4 LIV: S0LE 2 EH . OBUERIR T i R A d Al et e S R o
M e SV i RS L 5 R R SRR b X 4 T DX R Ui A A PR A DX 28 B A DT 7 (2007~20084F) ), AR () Hh 6 2% A A 2K 2% 1 XL
SN IR 530, K 6 55 2R K A DR B AT R0 By fig St Xy, DA AR A5 5t X R A 4l

S,: Diversity index of Shannon-Wiener on birds; £,: Evenness index on birds; D,;: Dominance index on birds; S: Number of species; S,: Diversity index of
Shannon-Wiener on plants; £,: Evenness index on plants; H: Clear length (m); R: Waste volume; K: Cutting; LIV: Landscape important value. D Data is
from Report for Bird Resources on Wuyishan Scenery District and Jiugu Stream Ecological Preservation Area in the Cultural and Natural Site, Wuyi Mount
(2007~2008), which is completed jointly by School of Life Science, Fujian Normal University and Monitoring Center, Administration Committee of the
Wuyishan Scenery District. In accordance with geographical distribution of six survey lines in the report, lines are classified into six function scenic regions to
get sample datum for six scenic zones
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Table 6 Correlation coefficient of scenic corridor pattern and ecological environment in the Wuyishan Scenery District

L D, D € g y o
S1 -0.77 0.04 -0.09 0.34 -0.59 -0.39 -0.45
E] -0.89* 0.01 -0.02 0.50 -0.63 -0.45 -0.53
Dl 0.82 -0.04 0.14 -0.34 0.72 0.54 0.6
S -0.40 0.29 0.57 0.71 -0.36 -0.21 -0.29
S2 -0.41 -0.06 0.33 0.88%* -0.23 -0.09 -0.16
P -0.34 -0.37 0.09 0.92%* -0.04 0.07 0.02
E2 -0.28 -0.38 0.12 0.90%* 0.01 0.12 0.08
H -0.66 -0.71 0.93% 0.47 -0.38 -0.46 -0.4
R 0.86* 0.35 0.76 -0.42 0.72 0.79 0.74
K -0.4 0.23 0.52 0.75 -0.34 -0.19 -0.27
LIV 0.49 0.88%* 0.91* -0.54 0.13 0.2 0.14
* P<0.05; ** P<0.01
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Fig. 3 The function subarea of the scenic corridors in the Wuyishan Scenery AR ST B L B A D AT A B AR 3, B R XL
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