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Abstract: Humanity today is experiencing a dramatic shift to urban living. Land coverage changes to build cities and to
support the demands of urban populations themselves drive other types of environmental change. Urban development is
associated with physical changes to the landscape, such as increased impervious surface area and the replacement of natural
vegetation with lawns, which can positively or negatively alter soil organic carbon (SOC) stocks. However, little is known
about the characteristics and potential drivers of SOC variability in urban areas. Urban plus rural residential lands are one of
the largest land use zones in a city and its suburban area. Therefore, one would expect changes in SOC stocks with the
residential land use changes such as urbanization. In this study, residential land information was extracted from high
resolution imagery of Nantai Island in the Cangshan District, Fuzhou City, then 50 soil sampling plots were randomly

selected from residential sites based on a 30 m X 30 m sampling grid covering the island. Variability of soil organic carbon
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density (SOCD) in residential sites and its affecting factors were analyzed in this rapidly urbanizing area. The results
indicated that because of an intense interference by human activities, soil in urban residential areas has a strong spatial
heterogeneity. Average SOCD was 33.814 t/hm”, with a variation coefficient of 72.8%. The SOCD in the surface layer (0—
20 cm) of the rural residential area was 72% higher than that of urban residential land, which indicated that SOC stocks
declined with the situ urbanization in the rural area. However, both SOC content and density in the 10—15 year group of
housing developments were significantly higher than those in the group with housing developments less than 10 years old,
although there was no significant difference between the 0—5 and 5—10—year housing developments. The recovery of urban
residential SOC stock, compared to rural residential, requires longer accumulation time. A composite index developed in
this study for urban residential green space management quality, which combined humidity, heat, green coverage ratio, and
property management fees by a principal component analysis, showed a significant linear positive correlation with SOC
content and density, and negative correlation with bulk density. Therefore, residential green space management was another
factor affecting SOCD variation in a rapidly urbanizing area. Although the conversion of rural residential into urban
residential land will lead to SOCD declines because of the reduction of exogenous organic material input, the living
environment has been improved, and the management of green space also contributes to the improvement of urban soil

quality.
Key Words: rapid urbanization; residential land; soil organic carbon density; Fuzhou
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Table 1 The difference of soil properties between urban residential land and rural residential land

T JE AR M (n=26) MR (n=24)
- B R +2/cm Urban residential Small town and village
Soil properties Soil layer Fo/ME BOKME WESAER  TRAN B/ME O BRE BEARMER ERRE

Min Max Mean=SE cv Min Max Mean=SE cv
pH 0—10 6.01 8.65 7.34+0.132a 9.2% 6.01 8.35 7.50+0.134a 8.6%
10—20 5.53 8.61 7.52+0.142a 9.6% 5.65 8.28 7.51£0.150a 9.6%
e 0—10 0.490 2740 1.178+0.126b  54.6% 0.750 3.910  1.717£0.190a  53.1%
TN/ (g/kg) 10—20 0.280 2.667  0.887£0.093b  53.7% 0.350 2,660  1.315%0.144a  52.5%
A LR 0—10 6.250 40.230  13.154£1.979b  76.7% 10.330 65.250  26.002+3.833a  70.7%
SOC/ (g/kg) 10—20 3.290 47.660  10.730+1.582b  75.2% 4930 58.690  21.540+3.235a  72.0%
WAL /N 0—10 5.412 18.348  11.169+0.686b  31.3% 9.785 27.885  15.148+0.970a  30.7%
10—20 6.133 24,026 12.093x0.723b  30.5% 10.237 28.770  16.383+1.090a  31.9%
KE/ (g/em’) 0—10 1.092 1.450  1.328+0.028a 10.8% 0.924 1.510  1.219£0.024b  9.3%
Bulk density 10—20 1.087 1.580  1.45120.032a 11.4% 0.969 1.547  1.335+0.033b  11.8%
ANIB KT LG ] ISP/ % — 0 70.8 21.1%4.13a 99.7% 0 71.0 23.2+4.81a 105.6%
LR 0—20 6.667 85.689  25.256+3.299h  66.6% 10,967 104.244  43.488+5.958a  65.7%

SOCD/ (t/hm?)
A /ING FREFR /R 5 R B S B S )R A bR 25 5 W3 (LSD, P<0.05) , M Rl /NG - BE R R — 55 22 5 K W3 TN : Total

nitrogen ; SOC ; Soil organic carbon; C/N :Ratio of SOC to TN; ISP Impervious surface percentage ; SOCD;Soil organic carbon density

22 ARSI X SOCD 25

W A A BURE SR ARYE AR /N X R (] 4> 0—5a,5—10a,10—15a %5 3 N4 (F£ 2) . Giil4h
FW AR T A LU X 15 AR AR A 2 X 398 pH (B LA PR RS 80 o0 3=, HLIH A Biti 25 - 8 A Ast [ia) 384 o i
2 R AU S TN R C/N R BEASBERT 122 b i AR R R AL . R TH] 10—15a FEE XY SOC 5 & Fil 2 B
DU 4 2 R TR A 10 AR NI/ N o B 5 AR NI/ X SOC 5 &R 12.523g/kg, 1T 10—15a HEE X SOC %
17 (14.126g/ke) #2755 T 12.8% , [AH}, SOCD 1 20.207t/hm* ¥ il & 26.578t/hm” , K T 31.5% (£ 2), K
7, AH LU AR ) 5 L A A (38 1), 3Tl Ja A FH - e i IR 3R T B K TR FR 2R
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Table 2 Comparisons of surface 0—20 cm layer soil properties among different residential district age groups ( mean+SE)

RN v T3 PR T PR
AN AR oy folilide 2% AL oL
. . Soil organic . . Soil organic
Residential Number of pH Total nitrogen/ Ratio of .
district ace/ amples carbon/ (e/ke) SOC/TN carbon density/
istrict age/a samples (e/ke) g (Vhm?)
0—5 4 7.34%0.10a 12.523+2.995b 1.128+0.175a 11.11%2.15a 20.207+9.844b
5—10 5 7.43+0.33a 12.920+3.531b 1.236+0.251a 10.46+1.86a 21.944+8.371b
10—15 5 7.53+0.21a 14.126+1.849a 1.240+0.118a 11.39+1.24a 26.578+3.989a

[l — AR PR R A A

=

AHAEM /N X SOCD 2% 5+ 3% (P<0.05)

2.3 Wi XEHRSH BRI ER

X 4 A5 XA A B i Y AR OCTE bR (A TR EE S AL YL 8 B 2% ) AT 0 o b, 45
R —F R (PCL) FSE — E U5 (PC2) 1 BBIDTHR 5 80.90% , 2 T 4 A48 AR KR4 FRMIE (3R
3), H PC1 TTEREE 62.77% FHIFER T 1, 4506 W15 B oK W EEFR 20 S AR Al A8 3 2% 1 B - 3
U5 0.765,0.779 F10.866, 5 PC1 RIEAKE R, Sl T2 faf RECH-0.754, 5 PC1 M HAEE
F(FR3), ik, ATk PC1 VR AR T A 2 X SR AL A B 45 B 0 i P 255 B 8 b, 1 A8 b 5 el ks A %) T BR RN
FiE, LN TR AEAT] 47

£3 mMERERS SR

Table 3 Principal component analysis of four factors

F845 Index PC1 pPC2 PC3 PC4
TR Wetness 0.765 0.414 -0.493 -0.007
Sk Bright temperature -0.754 0.577 0.086 0.302
£EALK Ratio of green coverage 0.779 0.409 0.441 -0.177
PNV EEE Property management fees 0.866 -0.231 0.114 0.428
FFE(E Eigenvalues 2.511 0.725 0.458 0.306
TTHkE Percent of variance/ % 62.77 18.13 11.44 7.66
FRBTHE Cumulative/ % 62.77 80.90 92.34 100.00

F S B AT DA AR A XA PR A B i 1Y) PCL 53 28R £ % )2 SOC & it
12 i P A7 AR 35 B AE ] [l H S &R BRE R R 43900 0.562 ( P<0.01) A1 0.513 ( P<0.05) , fif 4 398 75 5 )] fifi
PC1 35 i ZFEAIK(R® =0.405, P<0.05) , TN A Rzt A3 iSRRI CR AR E (K 3) . Mt
FEH T O A SR AL IR A B A SR A 1 XA AT O = AR IR | DL R AR A R
—ERREWE A SOC B, R H AN, 5 TR,

3 iTFig

3.1 3T M X A LR AR S B S X SmlRsk i e T A 4 R

ST A S v A TS S | R TR T 2 Jr i BRI - 38 - = bR FHA S5 4 25 5, 3l DX 3l - i i 1 A A7
TR LA EE . B 6 S EE I SOCD 285 R T 65% , H 3k i &4 i SOCD AT 6.667—85.689t/
hm?  ARAA )25 555 12 7%, B RER T2 N it g m T pH FIZEE, 31X 5 78 38 [ TR 9 15 o7 R0 48 1 7 457 10 o
FETIT SOC fifg i AR SRR MR 7T 45 SRAR T 70 T AT B P A4 3817 - SRR SR A 55 o, Ak 3T (6.7—130.81/
hm?) | B (14.70—110.62t/hm*) "' P (12.8—156.5t/hm?) " 3§ X 262 0—20cm SOCD i [a]RE B A %%
e 7R Sk BB TR 22 S 7R B 6.7 28 19.5 %, AR, [A) S 3R)2 0—20em 1Y 58 1 &5 & 38T J& A3 HI . SOCD
(25.256v/hm” ) {5 T [ (L /R AU S (54.41/hm® ) FILFH T (45.5v/hm? ) £ 52 X PR B AR T AL HAA T
X (29.0v/hm®) FIEE KT (27.30/hm? ) (AR gt > H B SRR TG 15 AR T Pl g i i f o A i
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Fig.3 The linear relationship between the composite index of urban residential green space management quality and surface soil parameters
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HHERFE Y A R B AR ) SR L BRI S R TR AT AN B K I IR R
FJZ SOCD T T, 04 Ja Wi H X - 58 3 1) RUBE AME SR AL T B SERt . BLAh, 23 A48 53 i 3 i
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o . 2 5B A B D R 2 5 B BR BT DA SR 25, A T 4 SR 2 LM I, V5 /KA A B 5, 18 A A b i
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