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Fig.1 The core area of the Pearl River Delta
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N [8.39, 17.92] 13.87 29 [6.43, 18.74] 12.54 33

]
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Fig.2  Soil Organic Carbon Pool (SOCP) changes of the study area during 1980-2015



672 Py

B

38 &

SOCPM 19804:118.80 Tg ( KEl2-¢c) 18/ 201541y
2.89 Tg( El2-d), #15:5.91 Tg, #1%k 51567.16% (£
2)o FEFEZR =0 XU a020~80 kmih, TE AL
P A20~60 kmAYAHUUIRTEIE , P NSOCP FR%

B (K2-¢), WFEIXSOCP A b rb PG5 S5 X
W/ AR R TR T A 2% s DX ik /D i AR X AN
TN G, BRI A LR A XA O T Y
HUC IR X R AR L SEAS B R o

R2 1980—2015EH =KL XL EEIBRERERNT=TWL

Tab.2  Soil Organic Carbon Pool (SOCP) changes for prefecture-level cities of the Pearl River Delta during 1980-2015
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it i 431 6.65 0.59 430 3.36 0.28 -0.12 -3.30 -0.31
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Fig.3 Influencing factors for Soil Organic Carbon Pool (SOCP) in the study area
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2502017 ), [RIE, S8 ARA/K SCERBEIE N T 4% FH 5
Shy g FH P PR AR LV T DX 3 FH T A TR
AT XIHSOCPHAE . MFEH AL = . KN
BUNHIX I, A X ESOCD 5 4% H AR R A9 8L

o, SEXIRSOCPH e AN .
43 HEZFRHRES| EZH LA AEHS KA
ENTHURHEEVNREMETUNESEMES

FhE U R T - R /AR At B T
BERIRSER, HADTIBNS . SRR
[i) = b A1) FH 7 2] 8 28 5% 5 4 o) DX 3k = b ) FH 5 )
R (CIKH, 2001 ), 1980—20154E3k =M% .0 XAk
S E ORI R B T e X 2 —, T
FPEMP AT IR KT O iy e &
ARSIV ATIERK (5P 55, 2011), 7E5]
KX 384 FH SOCPAR AL 1) 4% et S s i (R & vp
Tk 1 Eeoh 2 B e S R 1
A 235 = B s 2R R R, 30k B TR
BEIAR, A HAUB R Im4E ek (#yEvk 5§, 2017),
DX 3k A= A ZG5 4 R BBl N, A FHAE X3k 1 3
S AR AT 5 R R, X X SOCPHT 25 AR fk =
AR (GBXSRER 45, 2013 ), TG T
FIP K K R B B IS R s P EIE A, S EIX
WA S S meAL, BLRS TR HAS R
KB SRR, FEAK TR A5 Ak AL
HErp B ML, A% HH S5 HLRRFR SRR TR (X
2 25 2001 ), AR HI S MMBREAL IR B iy, (X
A HISOCP I [ i B A o
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5 Z5ip

FEX 38K [ SRIREE | 1 ) O A Ak Stk
SEVPE R AN EVERT . 1980—20154F2k —
1%L X SOCPHI8.80 Tglli/b%2.89 Tg, MAFIM
FRIEIR67.16% , I HA 2 (IR fF4E 10y
fiE, BEBSSERAERGGT, SRR, R, 2R=
F1% 0 X SOCPHT 25 A8 Ak, T8z H S0Asfk . —
=R a K B SR A R R
IR o

PR T AL X S B8 RUBE & B SOCP 5% M [A]
EMZ, U IR . AKSCEREE | #
DGV R, AL RSO SERDT
AT PRI 28, AHG A SR -3 EA S i 22 PR N A 2tk
ENRTESIRRE T T, AL SR BT
2 R SOCPHT 25 AR AL RE M A /1N, i 7K o 4% BE A
XK B R E R AR, AR T X,
SOCDAI-L- A Ak, 1EIEZ AR BEIREE R &
HiXFSOCPHRT 25 A8 (kR M dse Jy i 25 . TR, A4
Trie R HbIX, th 22T HRu & 4 (o X3 171 K
B, WGy Bk, S S ARWIINR, JtHE
gl A r= SHER LT 2 m= A T B Rz 2200,
AT S 501X dnk - 1t 6] /7 e A R A7 R oA
SO AL, 5% T X3 SOCPRIZ H it 25
Ak

AR CAEMIE £ HSOCP L, i T2 135
FEART R REMBR G EAL, SEOME LR s
HE—ERE, FRTFEN— LTI ek
AEE, BT, SRS AL RO,
DSRORSRE . TRIEE, Pl PR IR BRG], XA FH A% FH gt
WG B (sealing ) FUHE)Z 3545 MLERK 2 fifh
AR T SRR, 75 B AE Ja S o8 AN 58 3% .
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Temporal and Spatial Variation of Soil Organic Carbon Storage in the Core Area of
Pearl River Delta and Identification of Influencing Factors
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Abstract: The dynamic change of soil organic carbon storage has a significant influence on the regional and even
global carbon balance. In the rapidly urbanized area, the rapid social and economic development has made the
land use/cover change intensely, and the change of soil organic carbon storage in plough layer of this area has
attracted much attention. The core area of the Pearl River Delta is selected as the research area. Based on the data
of soil organic carbon content of plough layer in 1980 and 2015, this paper calculates the reserves of the soil
organic carbon pool of the plough layer in different time, analyzes the spatio-temporal variation characteristics of
the soil organic carbon storage by the towns, and uses the geographic detector to measure the contribution of
different influence factors, identifies the dominant factors affecting the spatio-temporal variation of soil organic
carbon storage at the township scale. The results show that: 1) during the period from 1980 to 2015, the reserves
loss of soil organic carbon pool in the core area of the Pearl River Delta was 5.91Tg, and the loss rate was
67.16%. The spatial change had the direction of the typical urban cluster, that is, the closer to the urban cluster the
area is, the greater the degree of loss will be. Around the “Guangzhou-Foshan-Dongguan” town cluster, the
irregular circle of soil organic carbon storage decreased significantly. 2) The spatio-temporal heterogeneity of soil
organic carbon storage in the core area of the Pearl River Delta is influenced by various factors such as climate
change, topography, hydrological environment, social and economic development, land use change and farmland
landscape change, and the influence has great difference, and the contribution of each factor (¢ Statistics) ranged
from 0.004 to 0.256. 3) The change of farmland landscape, pressure stress from the growth of the secondary and
tertiary industries, water network density and land structure change are the dominant factors affecting the spatial
and temporal changes of soil plough organic carbon storage in the core area of the Pearl River Delta. Under the
interference of high intensity artificial activities such as irrigation, fertilization and artificial soil improvement,
climate change and topographic conditions have no significant influence on the spatial and temporal changes of
soil plough organic carbon storage at the township scale in the core area of the Pearl River Delta. The water
network density determines the water environment of the farmland, which affects the soil organic carbon density
of plough layer and land use/cover change, and has the most significant influence among the factors that belong to
the natural geographical environment. At the same time, as the rapidly urbanized area, there was a huge benefit
gap between agricultural production and non-agricultural economy in the core area of the Pearl River Delta from
1980 to 2015, which led to the sharp change in the land use/cover change and the serious fragmentation of the
farmland landscape, which caused the severe changes of the soil organic carbon pool of plough layer at the
township scale.

Key words: soil organic carbon; plough layer; carbon storage; geodetector; dominant factors; the core area of
Pearl River Delta



