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In the first part of this presentation we present comparisons between Realtime Air
Quality Modeling System (RAQMS) chemical analyses with airborne insitu and
remote satellite measurements during TORERO.

These comparisons are used to identify errors in predicted distributions of ozone,
water vapor, and carbon monoxide in the tropical upper troposphere due to
convective transport.

In the second part of this presentation we utilize cloud top height measurements
from AVHRR Pathfinder Atmospheres-Extended (PATMOS-X) cloud top height
retrievals based on GOES-12 measurements to validate RAQMS Cloud
distributions and understand errors in RAQMS convective cloud predictions.
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RAQMS Mean WYV Cross Section 10N-10S Jan 19-Feb 26, 2012

Altitude

FIessure (1)

3¢0J
5—320 =il _|
- F e e __TORERO_RFIE 20120222  pac
il Rl R '.- _TORERO_RF16 20120224 T
k. 1 iR A =L S TORERO_RF17_20120226
(S5 S | A 7
1 i s el
(1 S
o U ik |_ il L |
=100 —&0 — 4
Longitude
I 00 |
o 1 2 4 5

log(ppmv)

HAQMS.P'TOFII{EF{O Insitu WV (NCAR)

RF07-17)
L] L] IIIIII| T T IlIIIlI T L] IIIIIII L] T lIIllIl L T TTrrm
200 .
= RACMS
_In-situ -
600 —_;_ -
800 .
1000 |- % —
1 1 Illllll 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIIl 1 Ll iilil
10" 10 10° 10° 10° 10°
WV (ppmv)

Comparison with insitu WV

shows that RAQMS also
overestimates median WV



RAQMS Mean CO Cross Section 10
20 2p0 T \ \ T T T = —

N-10S Jan 19-Feb 26, 2012 ,

200

—_
2
jai]
=
n
n
il
L

600

800

1000

RAQMS/TORERQO Insitu CO (Campos)
(RF07-17)

50 100 150
CO (ppbv)

Comparison with insitu CO
shows that RAQMS
significantly overestimates
median CO

200



RAQMS/TORERQO Insitu CO (Campos)
RAQMS Mean CO Cross Section 10N-10S Jan 19-Feb 26,2012 ,___ (AFo717)
20 a0 1 ] i ] ] ] = — FrT— i : : T I

200

i

-
2
T
=
n
i
hil
L

600

800 -

1000~ -

[ T L1 I ] [ T
0 50 100 150 200
CO (ppbv)

RAQMS continental profile is
consistent with convective
outflow of polluted air at 12km




Altitude (km)

20

—_
[}

Insitu O3 (Gao) and WV (NCAR) vertical Profiles for RFO7-17

TOREROQ Insitu O3 (Gao)
(RF07-17)

TORERO Insitu WV (NCAR)
(RF07-17)

T T T T T T T 11 20

Altitude (km)
=
I

LI T B

Challit]

5_

O 1 1 lIlllIl L 1 IIIIIII L 1 IIIIIII 1 1 lIIllIl

10° 10 10° 10° 10¢
O3 (ppbv) WV (ppmv)




Altitude (km)

Insitu O3 (Gao) and WV (NCAR) vertical Profiles for RFO7-17
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Insitu O3 (Gao) and WV (NCAR) vertical Profiles for RFO7-17
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RAQMS/Insitu O3 (Gao) and WV (NCAR) vertical Profiles for RFO7-17
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RAQMS/Insitu O3 (Gao) verses WV (NCAR) Scatter Plot for RF07-17
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Insitu O3 (Gao) and CO (Campos) vertical Profiles for RFO7-17
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RAQMS/Insitu O3 (Gao) and CO (Campos) vertical Profiles for RFO7-17
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Insitu O3 (Gao) verses CO (Campos) Scatter plot for RFO7-17
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RAQMS/Insitu O3 (Gao) verses CO (Campos) Scatter plot for RFO7-17
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J. H. Chae et al.: The role of tropical deep convective clouds in the tropical tropopause layer
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Fig. 10. A schematic of the dehydration and hydration process
(including temperature variations) and water vapor transport to the
stratosphere above cloud top m the TTL.

“The critical factor which
divides these different water
vapor variations below cloud
tops is relative humidity.
Clouds hydrate the
environment below 16 km,
where the relative humidity
after mixing between cloud
and environmental air does
not reach saturation (case Il in
Fig. 10), but clouds dehydrate
above 16 km because air there
IS supersaturated due to the
bigger temperature drop and
the high initial relative
humidity (case | in Fig. 10).”

“In this paper, we explain
cooling and reduced water
vapor below cloud top by
convectively generated
cirrus.”

Atmos. Chem. Phys., 11, 3811-3821, 2011 www.atmos-chem-phys.net/11/3811/2011/ doi:10.5194/acp-11-3811-2011
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RAQMS tends to overestimate
the height of the Continental
Deep Convection and
underestimate the height of
Maritime Convection

7 __TORERO_RFO1_20120711%

y __TOREROD_RFDZ_ 20120121
___TORERD_RFD3_ 20120124
— TORERC_RFO4_20120127

—_TORERO_RFOS_201 20204
— TORERD_RFDO_Z0120307

— TORERO_RF15_20120222
—_TORERD_RF16_20120324
— _TORERC_RF17_Z0120226




PATMOSX and RAQMS Cloud top Height Frequency Distributions
Jan 19-Feb 21, 2012
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PATMOSX and RAQMS Cloud top Height Frequency Distributions
Jan 19-Feb 21, 2012
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PATMOSX and RAQMS Cloud top Height Frequency Distributions
Jan 19-Feb 21, 2012
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RAQMS Mean Cloud Height Jan 19-Feb 21, 2012
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Summary:

=Continental outflow from deep convection over Brazil is likely to have
influenced the upper tropospheric TORERO measurements during the later
half of the mission although RAQMS clearly overestimated the CO
signature associated with this outflow.

=Signatures of both maritime deep convection (low O3/low H2O/low CO)
and Strat/Trop Exchange (higher O3/low H20/low CO) are evident in the
TORERO insitu measurements although RAQMS shows predominately STE
signatures.

»The O3 transport and cirrus dehydration associated with maritime deep
convection most likely occurred upstream from the TORERO field of
operations since RAQMS deep convective clouds are in relatively good
agreement with satellite (PATMOSX) retrievals.

=The EQPOS balloon profiles of O3, H20, and CO should be examined for
signatures of maritime deep convection and cirrus dehydration



