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Fig. 2 Changes of topsoil organic carbon and inorganic carbon contents and their contributions to total carbon
across urban-rural forest transects in Beijing
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Fig. 3 Changes of topsoil particulate organic carbon and mineral associated organic carbon content and their contributions

to total organic carbon across urban-rural forest transects in Beijing region
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Fig. 4 Correlations between topsoil carbon fractions and soil pH, soil clay and silt content and park age

across urban-rural forest transects in Beijing



13] PR 26« U SORRARER LB AL 3 Bl R 74 A e HL S [ 3% 211

af), AU S B NAER 2 L rh SRk S B B R A OE (Kl 4b) . oMLK & A
FKE DS+ pH BB EEAHK (Kda), WRE SR TCHUR & 5 [F 45 0m R R 1
Jo B EM N (K 4d~4f)

FRIZHRZ HIERERCS A VLR & 35 5 pH 2 W ARG, H5ARFRE
WBEEIEME (Kldg, 41, 4j. 41, £ZTIENT DL ESAHIR S S5 % pH 2 B E 7
R, HOARAERE BEIEMX (K4ag, 4i), WRE TR W45 66 WLk &Y
SRS R B IEAE (K4, thh, R)Z PR A DR AT P45 & S S
S AR A R R R IEAE (B 4h),

T2 (VPA) S55RW, K2R SR 782 LIPS E LR .. 79
255 A PR S TCHLRR & s AR 7 BT 22189 71.4% . 65.4%145.5% (& Sa~5¢), H:
o, Y pH XU S A LR . W EE A A MUBR S JCHLRR 5 A S5 0 BA fi B R ) i
K, 3 29.9% ., 29.6%F115.7%. #5200 R E SRR 1 3R )2 50k S A PLk |
Y456 A PR M TCH LR 5 125 (8] AR 57 607 221 63.4% . 45.3%F151.8% (18] 5d~5f) o
v 4 B pH X RURL A A ALK 5 5 AR S 0 BB A R R R, M 29.5% (&15d) . AHELZ
T, AR X T YA A A PR B O PR A S PR AR R R R, il
16.1%F119.9% (/& 5e~5f) .

AREZE © RREEE 0 EEER

POC MAOC SIC
+-8pH | a F3pH b +3#EpH c
INCES TR - AR -

THORRL A | UNEES S BT - g
SETAGUEK - THORRL A |- AR - S
RO | BRI - RN RERE - g
BREREE | . BB TE . R B - )
epmmEl K0T | eramekl i B o = o v el

+-epH - d INELS 3 e AEAERS - f
AR +HpH - SR
SRR ARZFEE AETHIMEK 8

HOR R A B - R RL A B R REE - &
R - AR - R d
PRI [ LK - +4EpH |
s g RE063 | myemmped RE04S |papegeemp | RE0S52

0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
B AEREA(%) BRI (%) BT (%)

5 A[a] R 30 T Rbk 2 LB 2 3 S0 132 725 18] A% S S M) 4 R G R 24
Fig. 5 Relative importance of different drivers in shaping the spatial variation of topsoil carbon fractions

across urban-rural forest transects in Beijing
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Fig. 6 Conceptual diagram of spatial variation of topsoil carbon fractions and potential drivers across urban-rural gradients
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Changes of forest topsoil carbon fractions
across urban-rural transects in Beijing

TIAN Yuehan"?, GUO Hongbo"?, GAO Xiaofei"?, XIA Nan"?, DU Enzai"’

(1. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China;
2. State Key Laboratory of Earth Surface Processes and Resource Ecology,
Beijing Normal University, Beijing 100875, China)

Abstract: Rapid urbanization has profoundly altered soil carbon cycling and thereby reshaped
the spatial pattern of soil carbon content and fractions across the urban-rural gradients. In this
study, we measured the contents of total carbon and its different fractions in the topsoil (surface
layer 0-10 cm and subsurface layer 10-20 cm) of twenty parks across four urban-rural transects
in Beijing, China. We analyzed the spatial variations of different soil carbon fractions and their
potential driving factors across the urban-rural gradients. The results showed that topsoil total
carbon (topsoil: 21.0+1.6 g/kg; subsurface soil: 18.0+ 1.3 g/kg) was dominated by organic
carbon (topsoil: 64.6% +4.5% ; subsurface soil: 54.9% +4.5% ). Topsoil contents of organic
carbon showed a nonlinear trend from the urban core to the rural area, while the topsoil
inorganic carbon content decreased significantly. Topsoil organic carbon (topsoil: 13.8+1.5 g/kg;
subsurface soil: 10.0+1.2 g/kg) was dominated by particulate organic carbon (topsoil: 71.3%=+
2.4% ; subsurface soil: 70.5% +2.9% ). The contents of both particulate organic carbon and
mineral associated organic carbon showed nonlinear changes across the urban- rural forest
transects. The proportion of particulate organic carbon was relatively low in urban areas, while
that of mineral associated organic carbon showed an opposite trend. Soil texture, soil pH, and
park age were important drivers to shape the spatial variation of topsoil carbon components
across the urban-rural transects, while the urban-rural climate gradient and species diversity
were found to have an unimportant role. Our findings improve the understanding of how
urbanization reshapes soil carbon fractions and have useful implications for soil management in
urban forests.

Keywords: urban forest; urbanization; soil organic carbon; particulate organic carbon; mineral
associated organic carbon; spatial pattern



