Evaluation of multi-annual changes in CO2 emission from China using
tropospheric NO2 satellite measurements
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ABSTRACT
The study is aimed at evaluating multi-annual changes in CO2 emissions from China by using tropospheric NO2 satellite measurements. In order to
achieve this objective we first obtain estimates of NOx emissions by combining the data for tropospheric NO2 column amounts derived from the
long-term GOME and SCIAMACHY measurements with simulations performed by the CHIMERE chemistry transport model (CTM) and then get
annual estimates of annual relative changes of CO2 emissions in the eastern part of China by applying emissions factors from the EDGAR inventory.
The obtained results indicate that CO2 emissions in China was increasing much more rapidly than it was estimated in international emission
inventories in the period from 1996 to 2008.

METHOD
Background ideas: Changes in tropospheric NO2 column amounts may reflect corresponding changes in NOx emissions [e.g., 1, 2];
NOx and CO2 emissions changes are expected to correlate as they have common sources (fossil fuel burning).
Major points of the method:
1. The data for tropospheric NO2 columns that have been derived from the GOME and SCIAMACHY measurements in the period from 1996 to
2008 are used.
2. The state-of-the-art CHIMERE CTM is used to evaluate the background level and seasonal variations of tropospheric NO2 columns
for coloured provinces.
3. The CO2 emissions, E(CO2), are approximated as
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where COi is the monthly averaged NO2 column for a month i, CMBi is the simulated “background” NO2 column which is not related to
anthropogenic emissions, CMi is the simulated monthly averaged NO2 column for a month i, F – the emission factor defined (based on the
EGAR inventory) as
4.

Beijing University provincial inventory data (provided by Shu Tao) are used to assess adequacy of the obtained CO2 emission estimates.

RESULTS
1999-2001: the trend of emissions
derived from satellite measurements is
strongly positive while the emissions
provided by EDGAR and GCP either
decrease or remain nearly constant.

Measurement based estimates vs. emission inventories
(Each point represents the ratio of CO2 emissions in 2008 and 2002 averaged
over different provinces in China)
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2001-2008: the CO2 emission growth
rate derived from the measurements is
much larger than that in EDGAR and
GCP.

Monotonous increase of NOx and CO2
emissions in the period from 2002 to
2008 can be explained by a dominant
contribution of the power production
sector to the CO2 and NOx emissions.
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The fact that the estimated emission changes do not correlate
with the corresponding EDGAR data but positively correlate
with the national Beijing University data (which are expected
to be better than data of global inventories) can be considered
as an indication that our estimates are sufficiently adequate.

CONCLUSIONS
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