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Abstract; Study on ecosystem service values ( ESVs) is the bridge of understanding ecosystem and economic decision-
making. To investigate the response of ESVs to ambient environment and their spatial scales is an urgent work in the process
of ecological restoration and sustainable development in southwest China. Based on the previous research results, the remote
images, and weather data of 31 years (1975 —2005) , the response of ESVs to ambient environment and their spatial scales
in a typical karst area of northwest Guangxi, China were evaluated with the method of empirical mode decomposition
(EMD) in this paper. The results showed that ESVs had obvious variations with changes in elevation, rocky types and soil
types, and had corresponding characteristics of spatial scales. The ESVs in middle and low elevation areas were higher, but
they decreased due to human activities such as deforestation. The ESVs in peak-cluster depression areas were lower, and

they would increase as influenced by policies such as returning farmland to forestland. The ESVs were influenced by rocky
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types, showing lower values but an increasing trend in the typical karst regions while higher values but a decreasing trend in
non-karst regions. The average ESVs in the west part of the study region, which is not only the main nature reserve for rare
wildlife species in Guangxi, but also one of the best preserved natural vegetation regions in China, were more than 15000
RMB Yuan hm™, Comparatively, the ESVs were less than 10000 Yuan hm™ in the middle part of the region attributed to
low vegetation coverage, serious peak-cluster depression and karst rocky desertification. After about 20 years, that is from
1985 to 2005, the ecosystem conditions had been improved and the ESVs had increased in the middle and eastern part of
this study region. On the contrary, in most western part, which was dominated by subtropical evergreen broad-leaved forest,
they had been worsened, and the balance values of ESVs were negative. As for the relationships of ESVs with rocky types
and soil types, lime soil and red soil were the two main soil types that contributed to ESVs ( The total contribution was
above 60% , and it is 63. 77% ,64.37% ,64. 56% ,64. 91% respectively in the four years of 1985, 1990, 2000 and
2005). The variance contribution of intrinsic mode function (IMF) and trend (R) showed that there were obvious special
sales for ESVs in this study area, and the main spatial scales were about 2.7 km, 5.5 km, and 11.6 km. The variance
contribution ratio was 12.29% , 11.26% , 11.49% respectively, and the trend (R) was high (17.74% ). In conclusion,
this study indicated that ecosystem conditions in the typical karst area were improved owing to the application of rocky
desertification control policies, such as ecological migration and returning farmland to forestland. Besides, the main spatial

scales of ESVs in the study area were the interactions of terrain, physiognomy, land use / land cover and human activities.

Key Words: karst; northwest Guangxi; ecosystem service values; the response of ambient environment; spatial scales
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Fig.1 Sketch map of location in the study area
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Table 1 Variations of ecosystem service values with elevation in northwest Guangxi, China

T Area HE RIS M E ecosystem service values
1985 1990 2000 2005
/km? % 8 — § — 8 — 8 —
/%x10° JG % /%x10° JG % /%x10° JG % /%x10° JG %

U AT 1l

. 28201.4 39.35 387.27 35.32 308. 16 34.71 352.98 34.14 438. 66 41.28
Fengcong-depression
Ll Low mountain 35234.6  49.16 565.07 51.54 460.26 51.84 544.1 52.63 520.7 49
fr il Middle mountain 8230.8 11.48 144.13 13.15 119.46 13.45 136.77 13.23 103.23 9.71
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Fig.2 Changes of ecosystem service values in karst region and non-karst region
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Table 2 Variations of ecosystem service values with soil types in northwest Guangxi, China

MR Area MRS M A Ecosystem service values
1985 1990 2000 2005
/km? % — — — —
/x10% JC % /x10% JC % /x10% JC % /x10% ¢ %
ZTK5 + Red Clay 51.15 0.07 0.85 0.08 0.61 0.07 0.53 0.05 0.77 0.07
Ejf((m i, 23113.4 32.26  336.31 30.68  282.07 31.78  296.98 28.73  362.61 34.14
Limestone Soil
2246+ Purple soil 45.98 0.06 0.6 0.05 0.45 0.05 0.49 0.05 0.7 0.07
HE =+ Skeletal soil 3447.74 4.81 39.14 3.57 32.03 3.61 36.25 3.51 2.6 4.01
b
B/%i . 17.9 0.02 0.17 0.02 0.1 0.01 0.12 0.01 0.17 0.02
Shajiang black soil
¥ 1 Moisture soil 41.13 0.06 0.49 0.04 0.33 0.04 0.34 0.03 0.51 0.05
7KFG £ Paddy soil 3020. 44 4.22 41.34 3.77 30.41 3.43 31.87 3.08 41.33 3.89
FRLTHYE Lateritic red soil  8127.73 11.34  143.31 13.07  108.83 12.26  128.09 12.39  140.71 13.25
214 Red soil 23679.8 33.05  362.64 33.09  289.29 32.59  370.29 35.83  326.82 30.77
HIE Yellow soil 5976.5 8.34  105.96 9.67 88.07 9.92  111.44 10.78 77.04 7.25
547 Rock 4049.12 5.65 64.1 5.85 54.69 6.16 56.72 5.49 67.76 6.38
“l] :A‘/7
TR 76.71 0.11 1.2 0.11 0.69 0.08 0.47 0.05 1.26 0.12
River/Reservoir
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Fig.3 Spatial changes of ecosystem service values in northwest, Guangxi
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Fig.4 IMF and residual of change of ecosystem service values in northwest, Guangxi
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