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Anthropogenic emissions in China are changing dramatically
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Developing up-to-date emission inventory is a challenging work...
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Fast update of NO, emissions by using bottom-up method and

satellite constraints

'Bottom-up' Emission Inventory

Satellite Constraints
Lamsal et al. (2011)
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Changes in technology penetrations and their impacts on NO,

emission factors
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NO, emission trends for China: 1995-2010

30.0

28.0

26.0

24.0

22.0

20.0

18.0

16.0

14.0

12.0

10.0

2008-2010, “fast update” J\f

(A
/—-(
-
/

1995-2004,
Zhang et al., JGR, 2007

2005-2007, inventory

e

1995 2000 2005 2010

Year

160% increase in 15 years

3000
= y =1.0272x
€ 2500 f-----ee-enoescis g T neeen g
2 R?=0.9957
(=]
Z 2000 [oo-eereeeeereeseeesesseeeseseno
g
2 1500 b
S
E 1000 boreemmomemee ¥
w
§ BOO  fro-ooggfromommo o

0
0 1000 2000 3000
Estimated Emissions (Gg NOJ/year)

3000
T as00 y=1.0111x
= R’ = 0.9951
o)
Z 2000 [oooeeeemmemmemmmemeeeeeeenee ey
o
e
S AB00 |- A
]
T T S —
w
§ BOO oo g
(2]

u 1 1
0 1000 2000 3000

Estimated Emissions (Gg N O.ly ear)

Comparison of “fast update” and
“traditional inventory” approach

6



Comparison of bottom-up and top-down estimates: magnitudes,
distributions, and trends
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Emission anomaly in 2008 and 2009
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Application of Satellite Observations for Timely Updates to

Emission Inventories

Use GEOS-Chem to Calculate Local Sensitivity of Changes in
Trace Gas Column to Changes in Emissions

AE A

)

Fractional Change / \ Fractional Change in

in Emissions Trace Gas Column

Local sensitivity of column changes
to emissions changes

(€4 — )
E.=(1+7 —)E;.
/ /Ql N

Projected emissions

Base year emissions
Satellite columns

10
Walker et al., ACP, 2010, Lamsal et al., GRL, 2011



Annual average value of B over China calculated by nested GEOS-
Chem model (0.5 x 0.666)
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Flg. 7. NO, dependence of the concentration of odd hydrogen radicals, [OH] (- - -} in units of
(1 0% molecules cm‘g} and [HO, +R0O;] (—) in units of (1 0® molecules cm‘a).

Murphy et al., ACPD, 2006
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