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Abstract: Understanding the scaling effect on the spatial variation of soil organic carbon (SOC) is necessary for regional
eco-environmental protection and for determination of reasonable soil sampling intervals. The objective of this study was to
characterize the scaling effect on the spatial variation of SOC using wavelet multi-analysis techniques. This study was based
on data from 223 typical soil profiles that were derived from the second national soil survey data from Guangdong Province.
The soil profile data included soil types, soil organic matter (SOM) content, soil bulk density, soil depth and area. We
estimated SOC density from depths of 20 ¢m and 100 cm in mountainous areas of Guangdong Province, and then developed
an SOC density map with a grid size of 250 m by using the soil type map (1:200000). In detail, we selected four spatial
sampling transects, which comprised two horizontal transects with a grid size of 250 m from 24° 50" N to 24° N latitude,
and two left-oblique transects with a grid size of 250 m from 111° E to 114° E longitude, and from 115° E to 116° E

longitude. These four transects reflect the general characteristics of the study area. By using the method of discrete wavelet
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transform ( DWT ) on the spatial sampling data of SOC density along the above four transects, we derived wavelet
approximate information and wavelet detailed information over six different scales of 2x250 m (0.5 km), 2°%250 m (1
km), 2°%250 m (2 km), 2*x250 m (4 km), 2°x250 m (8 km) and 2°x250 m (16 km) respectively. The descriptive
statistical characteristics of SOC density were tabulated, and then we calculated the variance of the wavelet detailed
information of SOC density, which can then represent the magnitude of variation in SOC density. The results showed the
following. (1) On the whole, the spatial heterogeneity of SOC density was strong and varied with different transects and soil
depth, which was controlled by dominant influence factors on different scales. (2) The overall optimum scale of grid size on
which SOC had the maximum spatial heterogeneity was equal to or greater than 1 km. (3) The variation of different scales
of each transect varied with soil type and vegetation type, geomorphologic characteristics, human activities(e. g. land use,
cultivation management ) and other influencing factors. In summary, this study provided a reference for the application of
discrete wavelet transform to the spatial variation of SOC density on large regional scales, and made the analysis of SOC

variation patterns more convenient.

Key Words: soil organic carbon; spatial variation; scaling effect; wavelet transform; mountainous areas of

Guangdong Province

23 ()R S5 S RO AE B2 A 252 K SC2A R A e A R AT 0 ELAT B o F B AT, B
MR FRF I R 2

KT A B S ()42 5 1) ROBEON BIFSE , R 3 28 v 7 AR g R el 45 /8 DIl 4 S8 LR /A AL o &5
1) 228 5 1) IR S80I L R DX R AT 58 RUBE TR B8 6 L A 5 T, B0 07 kAl 22 SR IR S i B ge 11 i =
(6] ARG AT 27 225301 (GIS RS A b GE o3 BT 45100 L AR /INBE A BT S L RB I A U 3R P
F T B 2 b FH B 2 R A A b R R R R AR SE S R 2 RER R G Katul 551
I8 Haar /NG 7K FHRAAE b 5 50 2 2285053 AP B/ Nk /NS 380 5K DA S S BAF 3 A ] RUBE 384T 1 43
Bro ZERURLAE " il /N A /R T PG IR S R G (NDVID) 5 M R 114 22 RUBE 2 [ J=) FIAR 561
22/ IR VR R /INE 22 RUBE AT T LA B 1 A M T NDVI R PR 7 55 25 25 30 55 28000 RO —46 = R 1iE
DA B A 25 T S B0ORE DG G 3R (1 RUBE MR 7% DU 45 1 ) s 8/ N 28 48 43 17 L5 78 58 L b IXC 3T AR AR AR
Y 5 pH AE S K E A HLBTX 3 A 2 R FHRARIE LI 2 L0 TR 46 B2 1A [R] 43 i K7 B 722
LR . Bingcheng Si 55 FIFH/NBE A HTRIFSE T 300K J0 R R RN BRARFPE AR DG OC R I RUEERIONE , R2538 T /1
W o AT E 322 N, Qiaosheng Shu S DI T4 B T — AR R YE XA RS X, R 1% 22/ Nk
ARBRATFSEAT T 38K 7 Rp e R AR 22 ) (A AR SRR T RO RZS [ B, Asim Biswas''™® 552538 T 3%
SN AR AE s (RS S N L B8 1 e v ) RUBE RS R

g5 Lk, BG/NEE oA 22 AR AR SRR 0 RBE RIS o, 1/ INE 53 BT 0 5 - 3 Jo 1% IRUBE %0 77 T
Z2 2B A /N DX 9K AR RN A R AR I A DG O 2R ) RUBE RN LA B - S8 PR -1 22 RUBE 2 A AR 1 Tl
A S R I Bl N RIS 13 BB/ A7 HLA 25 8] 248 e Y RUBE KON 28 4030 oK WA TE . 6 T A SCRAT™ 7R
WX A, SR FH A e 2 B A 38 1 IS X T A LB 25 B, O DL T T X R e 4 SRR A1/
W I H AR B UK RE BE AT 22 RUBEJ0 e, LUHTE RIS RUBE b5 S48 T3 BILaR % 8 1) 22 RUBE 25 ) 73
A& S, R B T X SRR BRAE Y, o i 5 30 T S ERORE (] R N 2R Ll XA S PR A 4 5 9 U T e
BT AR HE R
1 HREXMNERER
1.1 FFEXHN

7 2RAE BUR R LB O Bz At DA B AR 4 BN 70% VLB I IX B $X — AR i
JRAIA S0 ALK E (), BIAR SO R KIS (B 1) o TR I AR ELL L, V5 E 2K, 68 s e

http ; //www. ecologica. cn



5120 xR 33 &

Uil , BRI Fe bk 5 b, B A B
ZRAETEAL A TAb4h 21°42'—25°31", K4 110°32'—
117°117, HuAhrp SF By FRg WF #0522 WU X, 2
ZENERW, AFEEZARESAANR, WIS, H
PORSE S, Wit fe B ) A, LA AH TR HESY  Af g 2 1
F A E I Sk 2R T AR | o PGS H S i AR T
Py B RN TAZAR PSR | BT N 2805 3l i K 015
M) , A= 1) 2 W PR RN S B AR R AR A, KR 2
AR T AR BT TR SR BB N B N A R
AR, ISR S b M AR LR 2 e Nl
HOKFE 1% 1 WRREmENEEREE
1.2 BRI

ARFFFTLAT AR 1:20 T R HER A R X AT
T P BB R I A A5 3 1 223 A MR i T S SRR , R - e R AR B T A X A DA
R AR A A A BB O R T R RS AT i R AR D, 435I 20 em FT 100 em
JF B A WU B R R, 2 T IR KN 250 mx250 m ()7 2R LU X A HLRR 25 EE 23 (0] 2 A7 R (8] 2
ME3),

=7 - - SRR
B rFHilix
0 100 200  300km C &R
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Table 1 Descriptive statistical characteristics of SOC density

R —— #ﬁﬂ_&ﬁﬁ SOC % & SOC density/ (tC/hm?)
Soil depth Descriptive BEA | Transect 1 BEHF 2 Transect 2 KEHF 3 Transect 3 BEARF 4 Transect 4
characteristics N=912 N=2060 N=2118 N=1105
0—20 B/ ME 0.83 0.98 0.64 1.13
S YNER 74.77 74.77 75.01 74.77
FHE 51.76 34.5 36.4 31.3
PR 14.448 11.875 11.625 10. 687
0—100 /M 1.8 2.48 2.19 8.1
R 186. 11 253.65 437.67 519.97
S 125.61 97.71 99.95 96.21
PRt 33.277 28.414 25.594 38.785

SOC : 44 HLik Soil organic canbon
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