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Spatial distribution of soil carbon and nitrogen in urban greenspace of Beijing
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Abstract: Urbanized land cover and urban populations in China both have increased markedly since 1980s. The rapid and
massive urbanization has resulted in widespread ecological and environmental consequences from local to regional and
national scales. To alleviate the negative impacts of urbanization and make our cities more sustainable, it is important to
understand how urbanization affects biogeochemical cycles, particularly C and N dynamics. So far, however, understanding
of urban soil biogeochemistry is rather limited, and more research is urgently needed. In this study, we collected 490 top-
soil samples (0—20cm) from different types of green space in urban and suburban area within the sixth-ring road range of
Beijing, China. We analyzed concentration and density of soil organic carbon (SOC) , inorganic carbon (SIC), total carbon
(TC), and total nitrogen (TN), in order to explore the characteristics of the spatial distribution of carbon and nitrogen in
the top layer of urban soils. The results showed that urban soils had higher SOC and SIC contents than suburban soils, and
soil carbon content varied significantly between different land uses. The roadside tree pit soils had significantly higher SOC,
SIC and TC density than other land-use type, and differences in SOC content among other types were not significant. SIC

densities of residential, institutional, parks and transportation soil were significantly higher than those of suburban forests,
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nurseries, and orchards. For urban sites, roadside tree pit had highest SOC, SIC, and TC density, whereas park had lowest
SOC, SIC, and TC. The difference in SOC between different land use were not significant. For suburban sites, roadside tree
pit also had the highest SOC, SIC, and TC. The differences in SOC and TC among other land cover types were not
significant. Shelterbelt and productive plantations had lower SIC densities than other land cover types throughout the entire
metropolitan. Comparing similar land cover types between urban and suburban sites, institutional and transportation had
significant higher SOC than the same types in the suburban sites. Yet urban parks and roadside tree pits had slightly lower
SOC than the similar types in the suburban area. Urban land cover types had higher SIC and TC than the same land cover
types of the suburban sites. Significantly negative correlations existed among SOC, SIC and TC, as well as between these
variables and distance from the urban core. In other words, SOC, SIC, and TC tended to decrease with increasing distance
away from the urban core. This indicates that urbanization in Beijing has augmented the local soil carbon pool to some
extent. No significant differences in soil TN were found between land cover types or between urban and suburban sites. But

TN and C/N tended to decrease along the urban-rural gradient. Further studies are needed to clarify the effects of

urbanization on soil nitrogen in the Beijing region.

Key Words:; urban soils; soil organic carbon; soil total nitrogen; urban greenspace
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Fig.1 The simplified map of Beijing metropolitan area with soil sampling locations
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Table 1 Soil carbon & nitrogen density and soil bulk density of different land-use types

BB #IE Density/ (kg/m’) .
SR (IR RBIXAE) LAk JeHLER - BRA L -
~ . . N/ A Bulk density
Green space type Number of samples Soil organic Soil inorganic Total cath Total ni TOC/TN /( 3
(urban, surbmban) carbon carbon otal carbon otal nmitrogen g/ cm )
BG4 Institutional 56(32,24) 2.71+0.24ab 2.03+0.15b 4.75+0.35hc 0.23+0.01a 11.06+0.44ab 1.38+0.02ab
JE{ELEH Residential 76(60,16) 2.90+0.11ab 2.34+0.12b 5.24+0.16b 0.25+0.01a 11.44+0.30ab 1.42+0.01a
NP S Park 49(27,22) 2.70+0.18b 1.90+0.18b 4.61+0.23b 0.25+0.01a 10.72+0.36ab 1.39+0.02ab
i % st
B R 123(64,59) 2.53+0.11b 2.36+0.11b 4.90+0.17b 0.23+0.01a 10.85+0.24ab 1.37+£0.01ab
Transportation
ATIEM Roadside pit 104(55,49) 3.52+0.18a 3.28+0.14a 6.79+£0.27a 0.24+0.01a 14.18+0.46a 1.34+0.01be
B4 Shelterbelt 55(0,55) 2.49+0.11b 1.35+0.12¢ 3.83+0.18¢ 0.24+0.01a 10.23+0.30ab 1.30+0.02¢
25
ﬁgfti{ﬁ . 27(0,27) 2.64+0.16b 1.02+0.12¢ 3.66+0.18¢c 0.26+0.01a 10.00+0.38b 1.34+0.03bc
Productive plantation
SEF Average 490 2.84+0.06 2.28+0.06 5.12+0.10 0.24+0.004 11.54+0.16 1.37+0.01

1.3 MRS 0

R Al ] S5 = T X B TR
FWRTE, 2 mm 7, BRI A FIR R Z )5
100 Hfig ., T3 LA T & 53 BOR FH 3 4% iR 4

SEAL-FMIER I i S R I ER TR E , 1
4wk, A A i o B DL Kok A b R R
Elementar 23 &) Vario EL I BT ZE TGN % , TCHL
B o e O T A A LR B B 251

http ; //www.ecologica.cn



6014

34 4

IR BE S B T AR — i TR 1Y 1 9
AHLBRE I, B A ML BT 340 >2mm B 1A
R o O -3 B 2 W] e 1), 338 I e — +
J2 i A LR SOC, (kg/m® ) AN .

S0C,= C,B.D.(1-6,) / 100
K, €, A PLERE T 5 & (eg/kg) , B, Wt
HWRE (g/em’), D, HE)ZEE (em), 5, NHEHE>
2mm PYRRA 5 (A 780, ARWE9E 8, R 0,

Al B O ML 2 T 4 U R R R
) B i o B S A E TR RS
1.4 Hdsib

HE AL PR FH SPSS 18.0 # A LA SE 153
Mro ZGeit# ks, - Rt i ik 2 2 JUR TR & 53
i, BCR FHAES B 50 75 7, 439 R F Kruskal-Wallis
L6 Fl Nemenyi #6590 SUAZE S A4 2 8 UHK

2 HR545%
2.1 SRSk IR A S R AE

o X
2 ZBIX

8.00 -

AP

Soil organic carbon density/(kg/m?)

7
o
Z
%
7.

2 g 3
0or K
& % 4

g H

AN\

n

{
JEAE SR
7 e £y
T I S

BTREE
Total carbon density/(kg/m?)

1TIEM

LXies:
RS
NTES
TE R 23
biparee:il
A=k

Jemt o i S RS R AR IR AR, AT ALK
JEEE B R N 1.68—64.28g/ kg, A HLEK % FE
0. 48—15.48kg/m’ ; TC LAk 51 12t 43 %1 0.19—25.94¢/
kg, TCHLER % 5 0.05—7.33 kg/m”* ; @Bk Jii B 43 5%
3.8—85.82g/kg, M N 1.12—19.56 kg/m’; 4=
BT 78 0.23—2.46g/ kg , 4> A FE AL I8 0.07—
0.61 kg/m”; TIERRALLAS I 4.09—42.59; 134 &
£ 0.96—1.67g/m’ Z [0] , AN [R) 28 AU L8 b (1) B¢ | /L%
B2 Rk A L AR E AR PR I(E IR 1, o JE PR Ak i
T T FEE 55 At R gt b Bl 4 A 2k b A7 R A
V1R T (300 B R AT TE AR, B 47 b 0,975 R IX 1 4
B 4PbR T8 B RTIRT AL BT 4P PR S | A 7 kb A X 10 SR
Pl 1 i [

2.2 IR S b 2 AR + B R 2 S REAE

I DX ) B S SR gk b | S L - 45 AL
e 285 12 ik 2 v TR0 DX ] 286 AR g i 7T 31X el R
AT TE R A B AR T X8 1X [] 24 it , {H X i 22
SR (K2, K3) 6L TRRIX A ) 28 AL 2 dth, +

& 8.00
£ 700}
>
2 6.00 |-
=]
E% 5.00 -
&5
S£ 400
*H»g 3.00
g 2.00
£
= 1.00
T 2 » = = & 2 3
T & i & o e i
E g & & i
# « 5 S H
0.40 -
Eoss—
ffoso—
m‘é‘o.zs—
@é 020 |-
<'Hi’é“o.ls—
Z 010k
£
& 005 |
"% 2 2 =2 B B =2
O O ¥ & ¥
3 A i g L & AL
# B & @ 8 #H

Fig.2

IR Green space type
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Soil carbon density and soil bulk density of different land-use types
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Fig. 3 Soil carbon and nitrogen density between urban
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Spearman’s correlation
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Soil contents
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- Significance P
coefficient

4 Total nitrogen -0.082 0.084
2R Total carbon -0.488 <0.005
F B Soil organic carbon -0.233 <0.005
TeHLEK Soil inorganic carbon -0.525 <0.005
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