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Land use change and its influence on soil organic carbon and total nitrogen in a

typical peri-urban watershed of the Yangtze River delta
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Abstract: Land use change has significant influences on many biogeochemical and ecological processes in peri —urban
ecosystems, especially for soil carbon and nitrogen cycles. Identifying the relationship between land use change and soil
processes in peri—urban areas is a key issue in current studies. In this study, the Zhangxi watershed was selected as the
study area, which is a typical peri—urban watershed in the Yangtze River Delta. The land use changes were analyzed from
1974 to 2015 based on remote sensing images. The DNDC ( DeNitrification—DeComposition) model was used to simulate
soil organic carbon and soil total nitrogen changes in this period. The results showed that from 1974 to 2015, area of
forestland and farmland decreased because of urbanization, and the area of urban construction land increased. Calibration of
the DNDC model showed that the simulated values were consistent with observed values. This indicated that the calibrated
DNDC model can accurately simulate soil organic carbon and soil total nitrogen in the study area. Results of the DNDC
model showed that soil organic carbon and soil total nitrogen content per unit area in farmland decreased during the
simulation period, and the content decreased with increasing temperature and the amount of precipitation. The values of soil
organic carbon and soil total nitrogen content per unit area in orchards displayed no obvious changes during the past 41

years, and soil organic carbon and soil total nitrogen in orchards were sensitive to temperature changes. The soil organic
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carbon and total nitrogen per unit area in forestland increased during the simulation period and increased with increasing
temperature and decreased with increasing amounts of precipitation. At the watershed scale, simulation results showed that
the total amount of soil organic carbon and soil total nitrogen in farmland decreased from 1974 to 2015, and the values in
orchard increased. The soil organic carbon in forestland increased during simulated years, whereas the soil total nitrogen
decreased in early simulated years and increased in the recent two decades. The changes in total organic carbon and total
nitrogen reserves at the watershed scale were dominated by forestland because of the high content of soil organic carbon and
total nitrogen in forestland and its large area in the watershed. This indicated that land use type and its composition
determines the characteristics of soil organic carbon and total nitrogen storages at the watershed scale. This study showed
that both land use, and climate factors (temperature and precipitation) have effects on soil organic carbon and soil nitrogen
storage,, and land use take a determining role in this process. Results of this study could provide scientific guidance on soil

security and land use optimization in rapid urbanization areas.

Key Words: Peri-urban ecosystem; land use; soil organic carbon; soil total nitrogen; DNDC model
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Fig.5 Correlations between soil organic carbon per unit area and annual average temperature and annual precipitation
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Fig.6 Correlations between total nitrogen per unit area and annual average temperature and annual precipitation

2.3 hRHURIAIARAE S b R A

X AN [5] M) - St R B ) 0 B R B I A b b ST BRI i ek 5 TR AR B 3, i ] St v
I LR A AT 4 I M B T AU AL 5 AL UL ST [ /N 8 30 s A 1k T el A
AT BB A DU S AN DB AR R A (181 7)), 3 T 2 T U A 3 T AR B AN DB sl 2 (75 il = S AL

http ; //www.ecologica.cn



8 S % 38 &

Rk il B BT IR AR, o5 — T3 IR AR A e — 2 R B L 1 st L SR AR B AR SR . el - 3
AL M 0728 P DU T el e e AR A TRUE R T, A LT bR B T B HILAR 1 AL T AN R N B i
T, P _E b T AR 33K — RF TR P9 A2 AT AN 23 I S | AT e A5 b il = SEAT ALB 5 A R AN BB B8 3 A
7] M) I K 70 - 3 SR ) A AR S A B A — 0, S rh e ot 8 5 P Dl 2 R ] ot - M 0 L
FIR 8 T 4 155 TR R ) A2 S AR G T U [ A A2 B Ao T AR - S 20 B 2, 2 BRI a4 (1 7)

0.90 e 1200 -~ 5 ¢ S
- o -
e
3 900 t 4|
EH 7
> 7
=) 7R 600 t 3L
e 1y %
3 100000 300 | = U 2 |
100007 27
Jab9999 L. . . @Al .
v o v 9O v O wn S VO Vv O Vv O Vv O wn S Vnn O v O Vv O Vv O wn
SEB8%58EZ: BEEZEEEES:E  BEEEEEEEG:
AE4y Year
b 120 R4 3000 . -

2500 t

2000

1500

BE
Soil nitrogen/(10%kgC/y)

995 R
000 RS
NNANNNNNNN
NNANNNNNNN
2015 oSy
s 8 3 8
000 KN
2005 PN\
2010 AN\
N
g
ANANANAN|
980 AN SN\
985 N\ N1
990 NN NNN]
995 NN \\1
() A NANANANANANAN|
2005 NSNS NNNN]
2010 RSN\

2005
2010
2015 N
970
975
2015

— e e e e

7 FARLTHMFBENBRMESREETNL

Fig.7 The soil organic carbon and the soil total nitrogen changes in different land use types
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