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Example: Detection of NO, changes |

(Richter et al., 2007)
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The general spatial distributions of NO, emissions obtained by inventory
methods (left) and satellite retrievals (right) are similar (Zhang et al., 2007)

55°N 55°N

30°N 30°N
o5 [

20°N 20°N

15°N o IS 1
- 15°N
80°E 90°E 100°E 110°E 120 130°E 140°E 80°E 90°F 100°E 110°E 120°E 130°E 140°E

o 1 2 s 7 10 20 100 GgNOzfyr 0.0 05 10 30 50 100 200 30.0 e15moleculesicm?

(a) (b) DS80705



AT ACCENT Comparison of emission inventories
with satellite information

RAINS NO, emission
estimates for 1995
Klimont et al., 2001:

. Water, Air, and Soil Pollution ‘__ -w




We cannot replicate the exceptionally high growth rates reported by Richter et al.
[Nature, 2005] (95%, 1996-2004), but we still get a 61% increase [Streets et al.,2007]
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Example: Detection of NO, changes Il
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satellite problems in winter?
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Some possible reasons for differences b
and emission inventories in winte

Due to the lack of coal in recent years, power plants
sometimes could not get enough high-quality coal in winter

Vehicles emit more NO, in winter from cold starts

Energy use in winter may be underestimated, especially
for residential and central heating

Changing NO, emissions injection height (getting higher)
Sulfate concentration in winter has also increased over the

years, which may increase the satellite-retrieved NO,
columns

Satellites fly over China in the morning; captured trend
exaggerated due to dominance of traffic emissions?

Can NO, atmospheric lifetime contribute to ‘double
counting’ of some emissions in retrievals?

Underestimated NO, emissions from N mineral fertilizers?
Their use grew in this period by nearly 70%

Normalized NO, emissions

etween satellite retrievals
rtime (Streets et al., 2007)
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But, even with our highest
iInventory estimate, which
maximizes parameter values,
we cannot reproduce the
satellite trend.



NOx emission estimates for China in GAINS
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We cannot replicate the exceptionally high growth rates reported by Richter et al.
[Nature, 2005] (95%, 1996-2004), but we still get a 61% increase [Streets et al.,2007]
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Trends of Air Quality in Beijing (Wang et al., 2007)

mg/m?3 mg/m3
0.2 3

0.18 |

e 1 25

0.16 | *— .

o N SOZ . 25%l
I 12

0.12 | —=—s02 | CO: 22%),
0.1 15 T N2

—e—PM10 NOZZ 7%l

0.06—F = —_— . PM,,: 0.6%|,
0.04 | 05
0.02 |

0 0

2000 2001 2002 2003 2004 2005 2006



Trends of Air Quality in Shanghai (Wang t al., 2007)
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NOx emission estimates for China in GAINS

Beijng and Shanghai
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Comparison of time series of NOx emissions in China
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Before 2000, the difference of NOx emissions
from each inventory is within 30 %. REAS is

slightly lower.

The results of future projection
strongly depend on the scenario.



Ratio to Year 1996

Comparison of time series of NOx emissions in China
(2) (Ohara et al., 2007)
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Growths between 1996-2003 in three inventories is quite similar,
although their methodology and input data are different each other.
However, they are lower than that of GOME/SCIAMACHY NO, VCDs.



Example: Detection of Shipping Emissions (Richter et al., 2007)
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With estimate of NO, lifetime, NO, emissions can be SCIAMACHY data

estimated => agreement within error bars. * consistent with
pattern of shipping

But: error bars still large (mainly from lifetime) emissions
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