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• Sensitivity of Organic Carbon of 
Arable Soil to Temperature Raising

• Impacts of Climate Change on SOC 
Stock of Arable Land in China and 
its feedback

Objectives:



• Exchange between atmosphere and terrestrial ecosystems



• Carbon exchanges between atmosphere and 
land will be strongly influential in determining 
future climate change 

• The strength of the exchange is very uncertain 
relevant to its storage

• Human activity has a very much perturbation 
upon the exchange in both directions



Carbon Exchange 
between Soil and Atmosphere
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• Calibration of RothC model in northern China

Purpose: Verifying the fitness of simulations

Compired results of soil organic matter simulated with
RothC model (Beijing)
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Compired results of soil organic matter simulated with
RothC model (Beijing)
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Yt=Y0（1-e(-abckt)）

T h e rate m o d ifyin g  facto r fo r tem p eratu re

0

1

2

3

4

5

6

-15 -10 -5 0 5 10 15 20 25 30 35
T em p eratu re  oC

R
at

e 
m

od
ify

in
g 

fa
ct

or



Monte Carlo Method (1)
• The uncertainty is the range in which the 

output variable is distributed, caused by the 
distribution in the input factor(s).

• The sensitivity is the spread of the output 
distribution in relation to the spread of input 
distribution.

• A wide distribution in the output, caused by a 
low width in the input would suggest a high 
sensitivity; a narrow spread caused by a wide 
spread in the input would suggest a less 
sensitive input factor. 



Monte Carlo Method (2)

• Sampling method: (Latin Hypercube)
• Sampling size: (500 runs)
• Confidence leave: 95%
• Sensitivity coefficient:  SPEA



Results (3) without variance
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Results (4) By enlarged variance
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• Impacts of Climate Change on SOC 
Stock of Arable Land in China



Temperature Changes for A2 Scenario



Precipitation Change for A2 Scenario



Evapotranspiration Change for A2 Scenario



Temperature Change for B1 Scenario



Precipitation Change for B1 Scenario



Evapotranspiration Change for B1 Scenario



Data of SOC content, Clay Data of SOC content, Clay 
content, Bulk density are from content, Bulk density are from 
Second National Soil Second National Soil 
Resource Survey of ChinaResource Survey of China



SOC Change for A2 Scenario



SOC Change for B1 Scenario




