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Multi-scale correlation analysis of soil organic carbon with its influence factors using wavelet
transform. JIANG Chun'*** QIAN Lexiang' WU Zhidfeng' WEN Ya’ DENG Nan-rong’
( 'School of Geographical Sciences Guangzhou University ~Guangzhou 510006 China; > Guangzhou
Institute of Geochemistry ~Chinese Academy of Sciences Guangzhou 510640 China; ° Guangdong
Institute of Eco-environment and Soil Sciences Guangzhou 510650  China; *University of Chinese
Academy of Sciences Beijing 100049  China; ’College of Informatics South China Agricultural
University Guangzhou 510642  China) . -Chin. J. Appl. Ecol. 2013 24( 12) : 3415 —3422.
Abstract: Based on GIS this paper chose the soil organic carbon ( SOC) density in soil surface
layer (0 —20 c¢m) and its influence factors ( NDVI elevation slope and aspect) as research ob—
jects one-dimensional discrete wavelet transform ( DWT) was used as the multi-scale decomposi—
tion tool to quantitatively revealed the multi-scale correlation relationships among SOC density and
its influence factors on the grid scale along 4 transects of the mountainous area of Guangdong Pro-
vince. The results showed that the correlation among SOC density and its influence factors was
scale-dependent with varying degree. The influence of NDVI was strongest at the scales of 2 8 and
16 km while elevation showed its greatest influence at the scales of 8 and 16 km. The control ac—
tion of slope was rather weak with a less significant correlation depending on scale. The negative
effect of aspect became stronger with increasing scale at >2 km scale. The SOC density of the dif-
ferent transects was affected by various factors of which NDVI and elevation were the main factors

and slope and aspect only reacted with individual transects at larger scales.

Key words: soil organic carbon; wavelet transform; multi-scale correlation; partial correlation
coefficient; mountainous area of Guangdong Province.
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Fig.1 Location of the study area and transects.
a~d: 1 ~4 Transect 1 -4. The same below.
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Fig.2 Change of elevation ( 1) and vegetation types ( II) along 4 transects.

1 2 3 4 5 1 indicated broadHeaved forest 2 indicated

Pinus massoniana forest 3 indicated China fir forest 4 indicated agricultural vegetation 5 indicated shrub and coppice wood in the vegetation type.
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1
Table 1 Feature descriptions of SOC density and its influence factors in the study area
Transect
Statistical factor Descriptive
characteristics a(n=912) b( n =2060) c(n=2118) d( n=1105)
Min 5.96 4.51 2.33 1.13
SOC density Max T4.77 74.77 75.01 74.77
(tC+hm™2) Mean 51.14 34.46 36.59 30.59
SD 15.43 11.90 12.06 11.47
Min 0.06 0.23 0.12 0.10
NDVI Max 0.89 0.89 0.88 0.87
Mean 0.75 0.74 0.72 0.71
SD 0.12 0.10 0.12 0.12
Min 100 50 50 50
Elevation Max 1380 1342 992 985
('m) Mean 509 300 268 256
SD 333.27 215.33 202.29 134.39
Min 0 0 0 0
Slope Max 39.16 27.61 28.88 25.27
(°) Mean 11.36 6.98 7.19 6.31
SD 7.84 5.68 5.77 4.92
Min -1 -1 -1 -1
Aspect Max 356 356 357 353
() Mean 167 153 151 157
SD 104.82 106. 98 106. 33 93.02
a~d: 1 ~4 Transect 1 —4. The same below.
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Table 2 Partial correlation coefficients between SOC den—
sity and NDVI at different scales 3

Scale ( km)
Transect (.25 0.5 1 2 4 8 16
a 0.247* *0.250* * 0.268 * * 0.318* * 0.220* * 0. 161 * * 0.057
b 0.066 0.068 0.067 0.071 0.068 0.057 0.132**
¢ 0.206™ *0.212* * 0.229* * 0.260 * * 0.297* * 0.351 * * 0.470* *
d 0.240™ *0.242* % 0.252% * 0.288* * 0.348 * * 0.261 * * 0.384* *

* % P<0.01. The same below.

Table 3 Partial correlation coefficients between SOC den—
sity and elevation at different scales

Scale ( km)
Transect 0.25 0.5 1 2 4 8 16
a 0.565**0.581* *0.611* * 0.661 * *0.721 * * 0.808* * 0.761 * *
b 0.369* *0.373* *0.376* * 0.373* * 0.339 * * 0.349* * 0.357* *
¢ 0.214**0.217* *0.230* * 0.243 % * 0.301 * * 0.364 * * 0.488 * *
d 0.134% % 0,137 * 0. 147* * 0.178* * 0.252* * 0.422* * 0. 544 * *
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5
16 km Table 5 Partial correlation coefficients between SOC den—
sity and aspect at different scales
3 4
Scale ( km)
( ) Tran—
K sect  0.25 0.5 1 2 4 8 16
0.25~2 km a 0010 0.015 0.015 -0.057 -0.09 -0.136** -0.099
b -0.022 -0.023 -0.061 -0.080  -0.191%* -0.318%* __ , .
16 km c -0.028 -0.031 -0.045 -0.051 -0.018 -0.078 -0.039
d  -0.077 —0.080 —0.091  —0.105** —0.148%* -0.205** ___, .
3 U
4 1 3
2 4 2 km
2.3
4 1. 2 3 NN
4 2 ~16 km
2 4
1
2 3
1
4
1
16 1
km - -
’ 3 -
1
2.5
3 1
2.4 0.25
5 km 16 km
NDVI 8 km
4 1
Table 4 Partial correlation coefficients between SOC den—
sity and slope at different scales -
Scale ( km)
Tran—
sect 0.25 0.5 1 2 4 8 16
a —0.054 -0.047 -0.026 -0.028 0.022 —0.176** 0.044 2 0.25km 2 km
b 0.011 0.006 0.016 0.073 0.092 0.059  0.099 ; 4km 16
¢ -0.020 -0.023 -0.019 -0.047 -0.046 -0.042 -0.188** km
d 0.047 0.052 0.084 0.148*%0.272% % 0.349** 0.592** ; 4 km 8 km

: 16 km
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