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Abstract

We wuse CO mixing ratios observed by the
Tropospheric Emission Spectrometer (TES) and the
Microwave Limb Sounder (MLS) to evaluate transport
In the tropics In the GEOS-Chem model and to
Investigate causes of discrepancies with the
observations. The model is driven by two different
versions of assimilated meteorology from the Goddard
Earth Observing System, GEOS-4 and GEOS-5. We
focus on transport during the southern biomass
burning season, and in particular on vertical mixing at
the end of the dry season when convection moves
over the source region. The model reproduces the
timing of the observed CO maximum over South
America and South Africa during the biomass burning
season In 2005 and 2006 in the lower troposphere.
However, In the upper troposphere (UT), the model CO
maximum with GEOS-4 over South America occurs ~1
month later than observed, while with GEOS-5 it
occurs 1-2 months later. Most convective outflow over
South America in both meteorological fields ends
below 200 hPa. Therefore the CO around 215 hPa is
mainly accumulated by slow vertical ascent, causing
the lag of the CO maximum in the model compared to
observations. The lag in GEOS-5 is greater in part
because the convection decays at a lower altitude, and
In part because the convection moves southward later
than in GEOS-4. Compared to the GEOS-5 model, the
GEOS-4 model has a larger CO overestimate Iin the
east equatorial Pacific, resulting from stronger local
convection, and stronger easterly winds in GEOS-4 In
the lower altitudes. Both GEOS-4 and GEOS-5 maitch
the timing of the CO maximum over Indonesia in the
UT.
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: Courtesy of Inna Megretskaia
South America: Y J

 Biomass burning peaks in August/September.
* Drier in 2005 (La Nina), CO emissions are twice those in 2006.

South Africa:

 Biomass burning peaks in June-September.

 Relatively stable seasonal variation with smaller interannual
variation
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The effect of tropical convection on the carbon monoxide distribution In the upper troposphere
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2. TES, MLS and Model Comparisons

Lower troposphere

- 681 hPa, 2005
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In S. America, CO is highest in Sep. and Oct. in 2005. The models underestimate CO
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over Brazil, overestimate CO over the Andes, south of 10°S.
In S. Africa, CO maximum persists from Aug. to Oct., but a large underestimate

occurs in the models.

In Aug. and Sep., overestimate of CO in the eastern tropical Pacific within the ITCZ.
This discrepancy is larger in GEOS-4 than in GEOS-5.

S. America E. Pacific
S America (18S-2S, 70W-40W) E Pacific (10N-5S, 120W-80W)
2w:]1]4'6t|,ﬁa'[ llll l lllll [ lllll r: 1& ‘136‘“’P'a} lllll IIMII.Islllillll-:
[ ] 140 — — - GEOS4 :
r . GEOS4_MLSAX
150 i x 120 - — - GEOS5
100 — GEOSS5_MLSAK
100 f 80
[ 60
50 | 40

..........................................
200 1 515hpPa | J J 7 180F 5ishpPa’ 1 ! :
150 ] 120}
100_'

4
| 3

3 4
llllllllllllllllllllllllllllllllllllllllll

504 | | | H | | |
2m:~| lllll l lllll ' lllll l lllll '-: 1&1—1 lllll l llll l lllll l lllll )
4

L 4

150 1 120 IN - — - GEOSS
+ : 4
s E 4
R ; y 3
LTINS 1 eopf =

B §ii s Y | SRR 3 H
aw ?1;“'1F‘Pla' l IIIII l lllll l lllll '-: 2

s 8 8

L )
250 ¢ " 200 |

2“):“ ' n'\ > I
!

" ; B
[ [ ; 150¢ ’”a
150 / \ - - N A
I N L
1m£, | S A 100:

01 S BPR Lo i L L & ] L L Lviisa H
Jan 2005 Jul 2005 Jan 2006 Jul 2006 Jan 2007 Jan 2005 Jul 2005 Jan 2006 Jul 2006 Jan 2007

N. Africa BB causes the maximum in Dec. over N. Africa, equatorial Atlantic.

GEOS5_ak

In S. America, in 2005, 420 hPa, GEOS-5 CO increases at a lower rate than GEOS-4

Upper troposphere - 215 hPa, 2005

* In Aug. 2005, the GEOS-4 model
overestimates CO over east
equatorial Pacific. This problem is
not apparent in the GEOS-5
simulation.

* With GEOS-4, the CO maximum
over S. America occurs about 1
month late.

* With GEOS-5, the maximum occurs
1-2 months late in 2005 (and 3
months late in 2006, see below).

S. Africa Indonesia
S Africa (6S-14S,15E-35E) Indonesia (10S-10N,100E-130E)
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and TES data, and has the maximum underestimate. In 2006, the timing of peak CO
matches the data at ~420 hPa, but the GEOS-5 peak is much too late at 215 hPa.

In S. Africa, the model simulations are lower than observations, affected by the
known low emission in the model. The two model simulations are consistent: they
match the phase but underestimate the amplitude of the maximum.

Both models match the timing of the CO maximum over Indonesia. And the
maximum of CO in 2006 stands out ~ caused by the occurrence of the El Nino event

In Oct..

GEOS-4, 2005 GEOS-5, 2005

S. America (72.5W-62.5W, 6S-14S), Oct, 2005
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occurs in Sep. at 688 hPa, in Oct. at 430 hPa and in Nov. at 215 hPa. . : .
P Into UT, causing higher CO above ~650 hPa.

The lag in GEOS-5 is greater in part because the vertical mixing decays at a lower altitude, and in part because the location of
extensive vertical mixing moves southward later than in GEOS-4.

5. Isoprene contribution 6. East Pacific
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Horizontal winds for GEOS4/GEOS5 and NCEP at surface level
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a0 In Aug. 2005. GEOS fields have stronger south-easterly winds
blowing off the burning region of S. America, transporting
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more CO to the E. Pacific: causing overestimates in E. Pacific
and underestimates over S. America.

E. Pacific (10N-5S, 120W-80W), Aug 2005
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to stay high at the end of dry season.

Convective mass flux (Pa/s)
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