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Background

Atmosphere CO observation Bottom-up emission inventory

(a) MOPITTv6 obs
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Observation from east Asia

Observed decrease in the relative ratio of ACH4/ACO2 and ACO/ACO2 over 1999-2010.
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Inversion method
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CO concentration

(a) MOPITTv6 annual mean at 700 hPa (b) Prior modeling - obs (c) Posterior modelling - obs
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Trend in CO concentration

(a) MOPITTV6 obs
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(c) Prior modelling
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CO growth rate

(a) MOPITTV6 obs
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(c) Prior modelling sampled by MOPITTv6 AKs
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(b) WDCGG sites
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(d) Posterior modelling sampled by MOPITTv6 AKs
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Cross evaluation

|. Mean bias of prior (blue) / posterior (red) modeled CO against surface
measurements
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Cross evaluation

Mean Bias (ppbv)

Mean Bias (ppbv)

Il. Trend in bias of prior (blue) / posterior (red) modeled CO against

surface measurements
60 NH_ _ 60 | NHTtrop‘ics

$=0.72 s=-0.42
40} p<0.01 ] 40} p<0.01 f

20 E 20

0 0

Mean Bias (ppbv)

o .
s ey B S Bt g e b s el S, B ] oo b b)a e
|- _../—- '—.-— . \.._-o A oo . .» ,-' \o o ... /" e ) _.'5'. :_ .:=l!— -u.',.;‘;'-.‘..;q:...,;;«-_'_:ﬁ z--‘n./._.:/.-_‘ = ""..;':u‘: '“'#'/T ::':/"HF
=20 .°\" % L R S . . o o \ . o o3 tele —20F e o elige v o 3 V/ e s ety " \ 2
R P \a7\ o o\ X . et e . \ & o0, I o 0} .1 oy " /
[ N e — - - (.

\ .
oo — = — = - — a8 e — = -

—aof WY = VY UV T Wy w7V & ¥ohas U —40} s=0.46
V J . —-0.10 . p<001
—60L L L —-60- ‘ ‘

40 T T SH_\trop\Ics T 40 T \SH T T T

30l s=-0.94 30l s=0.27

p<0.01 p<0.01
20} f 20} -

o . ) . T 10k o 0 . O .°o.'. o ..°,. .....- - 'oo.'. : e °odl

o
% = A
= e ™ T s . T o e . 'o.. .
X3 0 .
0 e, et 0
o o®%

v s, ., . . S ey_ea® D
. e Y . . . 5 A
- S 1% _-q._ OV i -V - ot e -l-.-.? =t e | e 'r..-:
5

—10} K & |

.
o A \ o e ®ooe
8, = o, e . s

(o] =2
—10f 3

—20p | —20} ]
5s=0.16
—30r p=0.07 i

Mean Bias (ppbv)

-30

_40 | | | | | | | | | | | _40 | | | 1 1 1 1 1 1 1 1
20022003200420052006200720082009201020112012 20022003200420052006200720082009201020112012

Posterior = < Prior



Cross evaluation

lll. CO vertical profile against MOZAIC
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Satellite retrieval vs. Surface measurements

CO (ppbv)

Different vertical sensitivity
Different representing resolution
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Optimized CO surface flux

e Large increment in southern continents
* Significant decrease in the central Africa and South Asia
 Moderate increase in the Northern mid-high latitudes



Trend in surface emission

2 2

Trend in Prior CO Emission (kg m™2 s') Trend in Posterior CO Emission (kg m ™2 s ')
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e East and South East Asia emission trend is updated from positive to negative
e Central Euro-Asia shows a slight positive trend in the optimized emission
e Decrease in the Central Africa and increase in the Southern Africa



Trend of each component in CO budget

Trend in CO sources and sinks (Tg yr?)

Anomaly of regional OH concentration (% yr?)
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Regional contribution
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CO Emission (Tg/yr)

Annual CO emission
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Fig. 1. (A) Annual time series of the DSL (red line) and DSE (blue line) dates
derived from the Py, daily rainfall data over the southern Amazonian do-
main show a decrease of DSL due to a delay of DSE. The unitis pentad (5 d).
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OH (2010)

Global mean distribution (molec cm3)
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Distribution along vertical layer and seasonal cycle (molec cm™3)
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Distribution of MOPITT superobs per
month (2002-2012)




