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Temporal-spatial differentiation and its change in the landscape ecological

security of Wuyishan Scenery District

YOU Weibin' ,HE Dongjin"** ,WU Liyun' ,HONG Wei' ,ZHAN Shihua', QIN Dehua’, YOU Huiming'

1 Fujian Agriculture and Forestry University , Fuzhou 350002 , China
2 College of Agronomy, Henan University of Science and Technology, Luoyang, Henan 471003, China

Abstract: Located in the northwestern part of Fujian Province, Wuyi Mountain is the most outstanding area for biodiversity
conservation in southeast China and a refuge for a large number of ancient, relict species, many of them endemic to China.
In December 1999, Wuyi Mountain was included on the World Natural and Cultural Heritage List by the 23rd Session of the
World Heritage Committee of UNESCO and described as “a natural landscape so unique, rare and marvelous, [it] is the
beauty of nature and embodiment of the harmonious relations between human being and environment”. Wuyi Mountain is
now the largest of China’s World Heritage sites, which together cover 999.75 square kilometers. Wuyi Mountain is divided
into four areas, the Biodiversity Preserve to the west, the Nine-twist Stream Ecological Preserve in the center, the Natural
Beauty & Cultural Landscape Preserve to the east (i. e. Wuyishan Scenery District) , and the ancient Chencun Minyue
Relics to the southeast.

Landscape patterns embody both landscape heterogeneity and the accumulation of ecological processes. Changes in
landscape patterns and their distributions are comprehensive reflections of the ecological environment, which is impacted by
both natural disturbance and human intervention. Where human activities dominate landscapes, the impacts of our different
uses and usage intensities in different landscape types ultimately reflect ecosystem or landscape structures and patterns.

Changes of large-scale structure and pattern can change landscape ecological security in time and space. Therefore, the
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landscape level is an appropriate scale at which to study the impacts of human activities on the environment.

Although all four of the Wuyi Mountain regions have been well protected in accordance with the strict management
criteria for a world heritage site, the Wuyishan Scenery District has been more severely disturbed than the other three
regions. In this study, the degree of landscape ecological security was established based on landscape disturbance and
fragility indices. Spatial statistics were used to evaluate the temporal-spatial differentiation and patterns of change of
ecological security in 1986, 1997 and 2009. The results show that between 1986 and 2009, the ecological security degree
gradually increased in Wuyishan Scenery District. Moran’s I showed positive spatial autocorrelation, and this correlation
was most apparent between 1986 and 1997. The general autocorrelation of landscape ecological security degree had a scaled
response. Between 1997 and 2009, the local autocorrelation pattern was consistent. However, the cluster structure and
significance level of ecological security degree obviously changed between 1986 and 1997. The strong spatial correlation of
ecological security degree resulted from the combined influences of structural and non-structural factors. Structural factors
such as topography, landform and agrotype had significant impacts on spatial distribution. Non-structural factors, including
tourism, development and construction, reclaiming forest land, and shifting farmland to tea plantations, strongly influenced

changes in spatial distribution.

Key Words: Wuyishan Scenery District; scale; ecological security degree; spatial statistics analysis; spatial-

temporal differentiation
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Fig.1 The space distribution of landscape ecological security degree in Wuyishan Scenery District in 1986, 1997 and 2009
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Fig.2 The trend surface of landscape ecological security degree in Wuyishan Scenery District in 1986, 1997 and 2009

F1 RELUNSZRXARHPNEVNESTEE
Table 1 Landscape ecological security degree in Wuyishan Scenery District in 1986, 1997 and 2009

A3 He/ME RRME FHE T 2% Y Moran's I
Period Minimum Maximum Mean Variance CV
1986 0.8520 0.9786 0.9026 0.0154 0.0170 0.5342
1997 0.8437 0.9907 0.9210 0.0243 0.0264 0.6732
2009 0.8570 0.9910 0.9232 0.0231 0.0250 0.6537
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Table 2 The variogram of landscape ecological security degree in Wuyishan Scenery District

BF 3 Period 457 Model C, Cy+C Ay Co/ (Cy+C) R? RSS

1986 BRI Sphere 0.000019 0.000258 750. 00 0.074 0.754 2.872x107°
%1 Exponent 0. 000037 0. 000260 1020. 00 0.142 0.796 2.31x107°
21 Linear 0.000234 0. 000266 6474.83 0.880 0.119 9.95x10™°
T Gauss 0. 000046 0. 000257 588.90 0.179 0.756 2.777x107°

1997 BRI Sphere 0. 000262 0.000675 4870. 00 0.388 0.924 1.985x10°%
FE%X Exponent 0.000189 0. 000696 5460. 00 0.272 0.901 2.591x107
21 Linear 0.000367 0.000747 6474.83 0.491 0.731 7.038x10°*
T Gauss 0.000315 0. 000675 4070.32 0.467 0.901 2.588x107

2009 BKI¥ Sphere 0.000251 0. 000627 4400. 00 0.400 0.913 1.833x107%
FE %X Exponent 0.000170 0. 000637 4500. 00 0.267 0. 894 2.228x107
21 Linear 0.000368 0. 000692 6474.83 0.532 0.659 7.161x10°*
T Gauss 0.000298 0.000625 3602. 67 0.477 0.892 2.279x1078

Co FPRAGE . C BB Co+C NIEBH A WEREL R R S AR R HRSS FHR2%E

1986—2009 4 A5t [X. 50 WL AE 2% 22 42 B i) B 4 3000 38 A 1 3 5%, A 1986 11 0. 00037 34 il 1] 2009 4%
0. 000251 ,1H 1997 4FEM 4 B K, R 0. 000262 , F BIBFSE X AE G548 R R AR s, Rl 24, C,/ (C+Cy) 7
1986 4F 1997 4EH1 2009 4E43r5°4 14.2% 38. 8% 1 40.0% ,C,/( C+C, ) (A2 i K7 FZ WAL HER &
XoF RS DX e WA 24 4 225 ] G A 5 R 25500 A3 58 3 55 XU X 20 AR R R & L N R T sl il 6y s 20 i)
SBRIE AT, 1986 41997 4FH1 2009 AEAF 7 X 5o AR A5 %8 42 B 25 18] 43 53 1 A8 R AE 1020 — 4870 m Z [H],
Hirp 1986 4FARFR /N (1020 m) X FRHH 1986—2009 4F B R 5% X 5 WA= 45 % 42 B (AR S MV a e 9ok .
Z, U XS A 25 2 4 B HLA iR 1) 23 (R AH DG PR SR A5 40 P R 3R A AR 25 A Pk I R 2R B AE I 25 3 o rh
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