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Table 4 Net ecosystem productivity of different ecological system
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Table 5 Annual carbon footprint of Hubei calculated
by carbon sink method 10*hm?

Ay 1998 1999 2000 2001 2002 2003
ME 30082 30907 31528 30913 33014 36859
Ly 2004 2005 2006 2007 2008 2009
ME 40622 44917 50932 56054 54841 5897.0
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Table 6 Regional net primary productivity t-hm™
Ay 1998 1999 2000 2001 2002 2003
NPP 56558 5.6570 5.6582 5.6613 56753 5.6951
Ay 2004 2005 2006 2007 2008 2009

NPP 5.6993 5.7029 57042 5.7043 5.7041 5.666 1
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Table 7 Carbon emissions from energy consumption

of Hubei province in 1998-2009 10
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Table 8 Annual carbon footprint of Hubei calculated by NNP method

10*hm?
Ay 1998 1999 2000 2001 2002 2003
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LENy 2004 2005 2006 2007 2008 2009
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Table 9 Annual carbon footprint of Hubei calculated by NEP method
10*hm’

Ay 1998 1999 2000 2001 2002 2003
A 1867.80 192516 1967.79 1918.43 205098 2292.52
A4y 2004 2005 2006 2007 2008 2009
B 252401 279562 3159.87 348534 3414.67 3671.30
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Comparative study on regional carbon footprint of energy consumption
calculation models: A case study of Hubei province

DENG Xuankai', LIU Yanfang"**, LI Jiwei'

1. School of Resource and Environment Science, Wuhan University, Wuhan 430079, China;

2. Key Laboratory of Geographic Information System, Ministry of Education, Wuhan University, Wuhan 430079, China

Abstract: Energy consumption is the main source of carbon emissions. Research on carbon footprint of energy consumption has
important theoretical and practical significance. How to accurately calculate or express carbon footprint of energy consumption has
become an important question of this research field. Based on a related literatures review, this paper summarizes the main calculation
models which are widely applied for calculating carbon footprint of energy consumption at present. They are carbon sink model, net
primary productivity modified model and net ecosystem productivity modified model. Formulas, parameters and calculation process
of above three models are introduced respectively. Take Hubei province as an example, calculated total and per capita carbon
footprint of energy consumption from 1998 to 2009 using these three models. The main results are: The study area carbon emissions
of energy consumption is growing rapidly, total or per carbon footprint of three models calculation have the consistent trend basically
from time series, all present rapid growth. But three models’ results are great difference in quantitative terms. Carbon sink model’s
result is the biggest, net ecosystem productivity modified model is the second and net primary productivity modified model results is
minimum of them. And carbon sink model’s result significantly bigger than the other two models’. The reasons for the results’
differences are because that the carbon sink model only considers the forest absorption ability ignore other land use types in study
area. Net primary productivity modified model considers various land types which are capable of carbon absorption, but ignores the
carbon emissions from heterotrophic respiration of ecological system, overestimates regional carbon absorption ability. In the study,
we can see that three models have all used fixed value or average statistics, failed to take account of regional differences. At the same
time, there is a little bit of irrationality that models do not considering the possibility of fixed value or average statistics’ change
follow time and climate change. These questions are worth further study in the future.

Key words: energy; carbon footprint; net primary productivity; net ecosystem productivity



