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Table I The base and change values of parameters to

sensitivity analysis

2 FEE HEE
Parameters Base values Change values
ATvEL /9
FHIRE/C 13.89 11.11.16.68
Mean annual temperature
SRR o 596 476.8.715.2
Mean annual precipitation
i 220 e e .
FERTAR BRI/ (me /L) 3.5 2.8.4.2
N concentration in precipitation
RACO,FHIKREE/(g/m?)
o 400.375 320.29.480.44
CO, concentration in atmosphere
e AL /0
%Eﬁuha/ﬁ 19 15.23
Clay content
2 /?_TB k
PURA DL B (g/keg) 9.3 7.44.11.16
Initial SOC content
% pH 8.0 6.4.9.6
A ET SR T 5K/ O
FFRig I % 100 25.75
Straw returning rate
=X k l 2
HEFIEL (kg/hm?) 348.93 418.72.279.14

Chemical fertilizer amount

1.5 FllAE

P T A ML 40 A I A 2 AR g 3 B
IPCC 55 5 YAk 45 rh 4 1 1 R DR ST 1 T8 <A A
PRIt 10T (1 185 HE i RCPS.5 ik J i 1216717
IR B A A8 AL BRI it T 391 T 19 RCPA.5 VR B 1
2, F FH DNDC AR oK (2 21004F ) SOC & i
e L3 2 Fh SR BE B AR T, 4 HE Y bt AC e 14 A T
I AR O . Y SR R R P, R F =X
(5) TR AR 3 R T1 (Pysoc)

:Tit: ITI ) CS()CZ ﬂﬂiﬁ%*@ﬁ*ﬂ@%ﬁ% ) g/kg; CS()CI
I AT HLIR & i, g/kgsn MIRERAFRR L a.

2 FHRE5HMH

REEVIGE
T 2o 3 T AN TR B ST LU E , i 2
RANETF7s o ph P 1 R] R 4SS RUASE UL £ - 0L R
EAFAE—E W22  (BAL B Xpvse Xy ruse 91527,
H—ZE48 b5 d=0.70( 1) , IX LR bR E I TE L R
TR, 22 B DNDC RS AT PB4 M B fLAF 51X 4
BeA LR & A R

2.1

13r o SZ{E Measured value
— FLI{E Simulated value
12F
o
“ob
= 11f
=0
g 1of
« Xoer=12.65%
ot Xy nse=9.72%
hd d=0.70
2016 2017 2018 2019
4EA5y Year

E1l SOCaEEMESRMEITLL
Fig.1 The comparison of simulated and
measured value of SOC

2.2 SOCTILHIB RIS

X SOC A Ak 1y 3 2252 i) P 2047 Uk 4 T
S5 (3R 2) Won , ARV | 3R Ih 1 o R A A
PR il %o e ML A i S AN — B R AR
. &ISH, % SOC & 5% M BURE f% & 10 2
S EC R A HLIR & B AR AR R AR S
SRR
2.3 &

Cer — Cere
Pysoc == ) DT ARTL A 2016—2100 4EH TR X
F2 FEXMETFISOCEEHHREIES
Table 2 The results of sensitivity analysis
MK 24 SRR AR L R R/ (g/ (kg a)) HURE IR %
Testing parameters Rangeof parameters Annual SOC sequestration rate Sensitivity index
ZUE 4/ (kg/hm?) Chemical fertilizer amount 279.14~418.72 0.60~0.54 —0.26
FEFFIL R / % Straw returnning rate 25~75 0.10~0.39 1.18
AEYRE /°C Mean annual temperature 11.11~16.68 0.61~0.55 —0.25
AE 4R it /mm Mean annual precipitation 476.8~715.2 0.56~0.58 0.10
¥ TR U e B/ (mg /1) N concentration in precipitation 2.8~4.2 0.56~0.56 TCH M No effect
KA CO, iR /(g/m?®) CO, concentration in atmosphere 320.29~480.44 0.54 0.14
Fiki it/ ¥ Clay content 15~23 0.58~0.55 —0.63
WIRA WL i/ (g/kg) Tnitial SOC content 7.44~11.16 0.17~0.96 3.51
6.4~9.6 0.55~0.58 0.14

pH
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12008
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Fig.2 Changes of temperature(A) and precipitation(B) under typical concentration pathways
RCP4.5 and RCPS.5 during 2016 and 2100
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Fig.3 Simulation and prediction results of
farmland SOC under different RCPs
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T A B SOC B f: 12 it B[] 385 i 14 fin, 5 3 3
2%, [A B}, RCP4.5 F1 RCPS.5 ¥ i #6482 F SOC & &
()38 A AS ] , PEAS AR (2100 4F) SOC 75 #2433 0
29.03 g/kg F127.7 g/kg , W WA HLER & 5 73 13
212.15% F1197.85% . ¢ H 5 K, RCP4.5 #4581t
RCP8.5 14 i 2 FE AR (] 2) , A I 254 F T SOC
TR RS W, RCP4.5 1 # AR T PR AR
WA I SOC &R,

HRAE 11 3 B , TR 24 e FH A5 SR it 4
52 77 a( & 2100 4F ) iF, RCP4.5 #% 4% [k RCP8.5
BB 1 SR W 7, 43 91 0.25 g/ (kgea)
f10.23 g/ (kgea) o
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O, O A 200 E HEAT T 58, I DNDC #E# i)
DA b b 5 BRG] 3R ) A B SOC 35 28 Ak ) 5 400
RS T O S S R N = R S e G SR W v g
(AT BILA A5 A 1 0 HE AT ASEAL , 5 A 780 51 0 ] B AR
A DS A BB 5 AR AR B SE PRI I , 11T Wang 25120
FK FLAE71 351053 H DNDC A BUBE LT A6 45 F 1L 7
B A SOC A8 4k, W DNDC #5581t 7] F T8 3%
B b L X A FH SOC AR f A o AR5 45 S s Al
BEE 5 00 D0 {8 2 A e i — Bk . Rk,
DNDC B BB F2 X F K HH SOC 748 1t $452 m]
1119

AW ST, WU AT MLAK 5 i SRS AT i R
SEFER % B OK A DL S AR RS R ik A
AT B AR B ST & Rt S50 LA A HLBR S
M) - A BLA & it A A i B F L SR, B
JE58 13 DNDC SR Bk 76 24 4 40V R Gl
RO A BT A5 1, B AS FF 30 H 3R 2 S 3 R A L
e 5 8 000 4 2 A ML 7 i AR AR B S T AR
X AT B R MRS FEAA B AT A3 2 B b FE A LT A
3 - HE IR BT Y O A T A A8 e, v 4 K B RS
FFIA HH 3R S5 M0 - 3 AL A AR &
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SR AN [vi) B AR Ve JIE % A T A A A Bt s ] 1) 28
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JEBRAR T B S SR A T X EE AT, R B RCPS.5 ¥
JIE A2 R A Dl s R B 5 R B I A0 X AR
T 25 R AR5

ARWFIE 15, RCP4.5 4% L RCP8.5 B A #
o ) AR E T, 400 0.25 g/ (kgea) F110.23
g/ (kgea) o, SRIM, B0 35 S0 5 M B oK L ETT Y
il FT T i £ B A 3 % SOC A5 78 Ak W il 2% SR 5%
B, - Ak AR5 16 AR a8 2Py | 13345 21 4 4
[ B v 1R 0.38 g/ (kgea) , fm T AWF 5T 245 3, i B
KA AR ELAE AT X PR O A48 B A it , 1+ 8
BB S8 . SR, A B ST I RS FFAE 1 50 a
ZFF SRR T LUk EI R e Y IR T AR ST
PG

{H A5 7 2 1Y J2& , RCP4.5 F RCP8.5 ¥ Ji i 12
G BITESS 28 AF RN 24 AR H B0 LA &5 = 1) /)N s
TR 3), 73 HriA g, RCP4.5 FI RCPS.5 #e JiF i 42
TR R T A0 BAE SR 28 AR RIES 24 AR JE H B T %
SRV NI 0, DT 3 380 BB 5 s R B . R
AT R B DNDC BRI AR 22 5 48 1R 4 R I
SOC Fr it A2 Ak, 455 10 4F B /K St i/ N, A P Bl
BT SOC & F MBS, 5 AR 98 245 e — 3K
1, S A st A T SOC & B4 A Al Z 0 (1 5, 38
SR 7K AR R K s i) 4 38 kb R A0 5 A AILAR , DA T
FEAR SOC FE K .

ARG XS B S HOHEAT TR IE , DL s A
RUBLHL L5 SR 0 n] b . W9 25 SR R I A ] DL
L AR B SOC Fr AR Ak 8 ad itF— 25 T Je ek
P ASH, SOC 28 Ak X400 4 47 AR 5 2 SRS A8
FH 25 220005 R BURR . DNIDC R 10 25 S 3 0
I 5 X 2R FH 24 A 00 b IR 4% BB b, 7 RCP4.5 Al
RCP8.53% 2 Fp M Ay BF 42 T, R SOC % 484k
47 6 T R0 e 28 17 S22 00 B0 1 34 AR A LA 75 £
BT B 7T AR e A B, [RIR
KRR P ST BE S B H SOC & =k, 75 ¢
8 K OGT A FH - 48 [ e A B B A 2 ) &5 1L AE
Alb A 7= SRt B, SRS AR R o) B
AR T - A, nT AR HE AR T - SRR PE RS N
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Projection of soil organic carbon change of corn field based on DNDC

MA Ziyu', MA Wenlin', JIA Xiaohong*, WANG Shengtao”,ZHANG Lei*

1.Beijing Climatic Change Response Research and Education Center ,School of Environmental and Energy
Engineering, Beijing University of Ctvil Engineering and Architecture , Beijing 102616, China
2.Beijing Cultivated Land Construction and Protection Center , Beijing 100101, China

Abstract By analyzing and predicting the changes in soil organic carbon content of maize fields in
Qiangiaozi Village , Huairou District, we reveal the key influencing factors affecting organic carbon changes
and provide a scientific basis for achieving carbon sequestration and emission reduction targets in Beijing,
China. In this study, the DNDC model was validated using the actual measured organic carbon data from
2016 to 2019 in the maize fields, and then the main influencing factors such as climate, soil and material re-
turn were selected to conduct sensitivity analysis on the validated DNDC model , and finally the future (to
2100) organic carbon changes under different typical concentration pathways (RCP8.5, RCP4.5) were sim-
ulated. The results showed that: the calibrated DNDC model can simulate the soil organic carbon changes
in this maize field well; the initial organic carbon content and straw return rate are the main influencing fac-
tors of organic carbon changes; the organic carbon content increases significantly under RCP8.5 and
RCP4.5, and the soil carbon pool reaches equilibrium at about 77 years, and the organic carbon content
reaches 27.70 g/kg and 29.03 g/kg by 2100, respectively. The DNDC model can be used to study organic
carbon changes in maize fields in this study area, and this management approach can be used to sustain car-
bon sequestration in the future.

Keywords DNDC model; soil organic carbon; sensitivity analysis; simulation and projection; corn

field ; farmland soil carbon sink; carbon neutral
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