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Characteristics of soil organic carbon content and influencing factors in
sponge green spaces of urban parks

Yu Fang, Yang Gairen, Deng Wen, Hu Shiyi, Huang Zirong
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Guangxi Colleges and Universities Key Laboratory for Cultivation and U'tilization of Subtropical
Forest Plantation, College of Forestry, Guangxi University, Nanning, Guangxi 530004, China)

Abstract: [ Objective] The characteristics of soil carbon sequestration and its influencing factors of urban sponge
green space were analyzed to provide a scientific basis to urban green spaces and urban green space planning and
management. [ Methods] Three parks in Nanning City were selected as study sites, focusing on sponge-type green
spaces (rain gardens, water purification terraces, and grass swales) and conventional green spaces (multilayered
tree-shrub-grass green spaces and conventional lawns). The carbon, nitrogen, and phosphorus contents in runoff

collected from the green spaces, the existing litter stock, and the soil organic carbon content in the 0—20 cm soil
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layer were analyzed. [ Results] (O The ratio of catchment area to green space area and the amounts of organic
carbon, nitrogen, and phosphorus inputs from runoff were greater in sponge-type green spaces than in
conventional green spaces. However, there was no significant difference in litter stocks between sponge-type and
conventional green spaces. There were no statistically significant differences in the natural water content, bulk
density, or porosity in the 0—5 c¢m soil layer between sponge-type and conventional green spaces. @ Except for
the natural water content in the 0—25 cm soil layer of rain gardens, which was significantly higher than that of other
types of green space. @ The average soil organic carbon content in the 0—20 cm soil layer of rain gardens and
grass swales was 7.73 g/kg and 10.69 g/kg, respectively, which was 1.33 and 2.20 times that of conventional
multilayered tree-shrub-grass green spaces and lawns, respectively. The soil organic carbon content of water
purification terraces showed no significant difference from that of conventional multilayered green spaces. The soil
organic carbon content of sponge-type green spaces increased with age of the green space. The ratio of catchment
area to green space area, carbon and phosphorus content in runoff, and organic carbon content in litter were the
main factors influencing soil organic carbon content in sponge-type green spaces. [ Conclusion] Sponge-type
transformation was beneficial for soil carbon sequestration in urban green spaces. The primary mechanism for
increased soil carbon sequestration in sponge-type green spaces is the collection of more organic carbon through
external runoff.

Keywords: soil carbon content; catchment area/green space area; sponge green space; patterns of green

spaces
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Fig.1 Landscapes and distribution of three wetland parks in Nanning City
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Fig.2 Various landscape patterns of green spaces at three wetland parks
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Table 1 Convergence ratio, and carbon, nitrogen and phosphorus content of runoff at green spaces in different patterns

NPT SR CAmE/gmEs O R B
(mg+L ") (mg+L ") (mg+L ")

T 7K 4% [l 1.70£0.27" 36.6444.94° 3.4043.76° 0.144-0.09°

IR 15.36417.11° 41.61+12.86" 1.1940.40" 0.2840.07°

R 2% 1] 5 el HeoK A H 1.2040.08" 32.39+12.88° 1.4240.98" 0.404-0.37°
TriE R R 1.0540.08" 32.27+7.86" 1.2440.51" 0.2640.29°

BB 1.002£0.00 32.05410.00" 1.2340.12" 0.354-0.44°

7K AL bl 1.94+0.41° 56.70411.34 2.0840.49° 0.4340.42°

T BV 16.9044.55° 49.4345.21* 1.760.11" 0.2640.21"

B[ B [ A7/N T HeoK kR H 1.20-+0.08" 26.92413.47° 2.0240.87 0.06+0.01"
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Table 2 Litter stock, organic carbon content and organic carbon stock at green spaces in different patterns

NG 2 A =X HEYIGAE/(g-m?) APRSE/(g kg )  HAHBRHGFE/(g-m ?)
MK AE B 8.5742.84" 385.46 4+ 34.08° 3.3941.37"
T HL I 3.1940.83" 400.41+37.63" 1.27+£0.31°
bl T /N | KB 100.64+59.82° 344.25-+20.08" 34.114+19.41°
TRUE AL 2 i 87.05+ 25.36° 379.46+23.84° 32.53+7.85"
B 3.0641.49" 390.84+5.03" 1.1940.57
W 7K AE 7l 19.27+14.68" 390.634-24.83" 7.2945.38"
T 5.26+1.80 386.04+9.69° 2.0540.75"
|33 /N | BB H 23.73+4.57" 345.62+42.58 6.90+8.69"
TeiE R4 2 gk 68.80+31.19" 384.194+4.30° 26.344+11.78"
BB 4.664+5.51" 365.02+2.91" 1.71+2.03"
K A8 [ 18.14+3.10 385.75+23.27¢ 7.0441.51°
L FH B 7.1344.32° 388.61+3.89" 2.7741.68
ISR TI/NIT| n
T B4 2 gk 52.58+13.12° 382.02+37.07° 19.73+3.41°
BB 0.9940.28° 400.674+11.07 0.3940.11
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Table 3 Soil moisture content, soil bulk density and porosity of 0—S5 cm soil at green spaces in different patterns

N LR R KR/ % ZR#/(geem ) FLER R
T 7K A8 Pl 54.394-21.27° 1.014+0.27" 61.764-10.12°
R 14.884-3.97" 1.204-0.07" 54.7642.67"

7 TIPN | oK s 14.224-4.77 1.414-0.10° 46.7643.95"
TR 5 25 13.1941.48" 1.360.23 48.55+8.76"
L 12.7542.24" 1.384-0.13" 47.8645.04"
T 7K AE el 25.17+3.62 1.5440.08" 42.06+3.07°
iR 19.254-8.41" 1.494-0.15" 43.8145.49°

deidb A = KR H 13.5143.83" 1.544-0.06° 41.82+2.32°
FRE T 2 e 12.4944.08" 1.5340.19" 42.24+6.99°
P 10.1242.96¢ 1.6440.13° 38.164-5.08"
T 7K A% bl 26.61+11.18° 1.4740.07° 43.91+3.17

T A GERERY 14.094-3.93" 1.354+0.11° 48.74+3.58"
TriE R R o 13.08+0.61" 1.494-0.03" 42.63+2.26°
BB 12.964-1.62" 1.514-0.08" 44.62+5.72°

35 tEANKRESESEMERBEXESN

i P4 n] LA Y AR e A 15 0 7 ik i A 3
Ay 5 ) b AT LB 5 B A SR BR B DR 2R 7 v A Y ¢
oA A R G A PR & A A A e

I S A L B A OC R U L AR
B EEAC 0.0 R A MLk B S LD
A HUBR & A 3 2 R 3 IE AR (p<<0.0D), A&

Bk B & it R 5 35 IE A G (p<<0.05)



274 JK A PR T A 545 %

ﬁ%%fmfﬁ 98 7% WA BLRR IR AF i 5 4 A PRk o FE Y B IR 5 I, U 4 R % M 1 - A L
B E A p0.0D; MEWAIK S E SRS HIEAE RN EE AL (p<0.0D, 5+
Ei%HMMHEIWE%Em%@<me51 B AL B B B AR I AH G (p<<0.0D), 5 8% K
Bk & B W R IEA R (p<T0.05) . 5 # A 2% 3t + 1 BT HEMEE, WGP, L EFEVKE &
A AL 2 A DGR A T 25 R WO AR R VR 0 A 5 AR b A R R A OC (p<8
O A8 AR 6T R TR R M A ML Y R e AS BY 0.05), 5 3 S AL B B 20 b 35 1E AH 56 (p<<0.05)

30 r 4 B b . HEB S 20 r Aaiﬁ%@%ﬂ’ﬂ; B 5 b 30 r Aaiﬁﬁﬂ@ﬂﬂ; H AL S b
“u 5 o é o i :
.%b 25t —?40 15 %n 25 I 0—5cm
; r [ 5—10cm
m]‘%d? 20 1 iABa m]%ﬂn mﬁ 20 { C110—20cm
415 Y 41 10t 415 :
i E Ba aﬁé 5 :
L] Ba | Ba a
ﬁ v Bb by 1T 5t ey Firn g 1 éBaBa BaBa
B 5| b By B 'ﬁfﬁ LBbR), (M B .flﬁ
+H -+ :
0 0 .
R Gy ® B ® G} ® Bk ® 0 ® T
@%ﬁ) p® ‘@%{;ﬁ’%‘%ﬁ & /@\J&’ R \“i ?ﬂ% ® @7\0&’ ’ﬁéﬁ/ f; @_@% ®
a RFEFANE b dL#HdAE c WiLANE

AR RE F RN [ — L B S e 0] 22 57 3 (p<<0. 05) 5 ANRI/ING Fb: 30K 7] — 2 M RE 2R F] 1 )2 ) 22 57t i 3 (p<<0. 05)
3 AEGMmEXLTEFTIGEE

Fig.3 Soil organic carbon contents at green spaces in different patterns
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Fig.4 Correlation analysis between soil organic carbon content and influencing factors at green spaces in different patterns
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