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Convective Transport and CONTRAST
Science Goals

e Convection maintains the WP UT chemical environment —
ozone, OH, Halogens, and VSLs

* Convection controls the air mass characteristics of the TTL,
the transport of short lived species into the stratosphere,
and the lower boundary condition for the air mass
sampled by GH/ATTREX
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Markus Rex, IUGG talk

e Ozone profile
— measurements in the
West Pacific

- Extratropical
West Pacific ~30°
- Tropical Atlantic

Tropical
West Pacific

Altitude [m]

—e— Samoa

0 50 100 150
Ozone [ppbv]

AW IUGG, Melbourne, July 2011 @



Significance of WP Convection to the Transport
across the TTL

Bergman et al., 2012

Convective detrainment for air reaching 380 K
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How effective could the three aircraft measure the transport
and transformation from surface to lower stratosphere?

Convective influence from both trajectory models and SD-CAM
SD-CAM Tracers
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Water Vapor (ppmv)
<10’ ~10*

The Role of the GV:
Lower Boundary of the TTL

CPT~17 km

375K

Level of Minimum Stability from LMS~ 325
COSMIC GPS T profile: ~ 12-13 km
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Average LRM (Km) Frequency DJF LRM Height > 13 km



Guam, Hadley Cell and CONTRAST Domain
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Pressure (hPa)

Example SW-NE cross section from SD-WACCM

0O3_SWNE 2010010800

PEMWEST-B
Latitudinal Ozone Distribution Over

Western Pacific

Average Ozone (ppbv)
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PEMWEST-B
Latitudinal Ozone Distribution Over

Jet Dynamics and the Ozone Structure

Average Ozone (ppbv)

Example SW-NE cross section from SD-WACCM
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Convection and the Anticyclonic Circulation

2013 200 hPa Jan-Feb GFS-FNL GPH [km], OLR [k], & WI
100 110 120 130 140 150 160 17

“Gill Solution”
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180 190 200 2013 JF mean, ONI: -0.6



Snapshots of the Systems- horizontal patterns
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Strong Correlation of Convection/Anticyclone and Low
Ozone in SD-WACCM

2010 150 hPa Jan-Feb GFS-FNL GPH [km], OLR [k], & WND [m/s] Climatology
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See Doug Kinnison and Cameron
Homeyer’s talk later
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Variability associated with ENSO
2010 JF mean, ONI: 1.6 2011 JF mean, ONI: -1.4

2010 200 hPa Jan-Feb GFS-FNL GPH [km], OLR [k], & WND [m/s] Climatology 2011 200 hPa Jan-Feb GFS-FNL GPH [km], OLR [K], & WND [mls] Climatology
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Effect of MJO - Low ozone events closely linked to convection

Cooper et al., 2013 MLS Low ozone frequency
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See Cameron Homeyer’s talk
later
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Daily Variability or the circulation

200 hPa 2013013100
100 110 120 130 140 150 160 170 180
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“Lateral boundary conditions”

150 hPa PV/Wind [m/s] 2013013100
100 110 120 130 140 150 160 170 180

More from Bill Randel and Cameron Homeyer



Altitude [km]

Altitude [km]

Snapshots of the Systems- vertical structure
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Statistical Distribution and Structure of the
Convective Systems

cloudsat cloud fraction in Jan-Feb

CloudSat cloud fraction at 12.5-13 km in Jan-Feb
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See Chuntao Liu’s talk later



The CONTRAST Sub-domains

Downwind from Convectlon Jet dynamlcs dominated

Convection dominated
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Chemical structure seems to be consistent with the sub-

domain behavior
Multi-year climatology from WACCM-SD
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~ Guam, Jan-Feb 2014

z% ONTRAST, [N

o Summary BNCAR

NATIONAL CENTER FOR ATMOSPHERIC RESEARCH

* The dynamical and meteorological conditions of WP

play the dominant role in creating and maintaining the
chemical structure

* Flight strategy need to be closely tied to the circulation
pattern

* Follow up discussions of flight scenarios will be on
tomorrow morning
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Mean GFS-FNL Tropopause Temperature & Height Jan-Feb 2013

Tropopause Temperature [K] / Height [Km] Tropopause Height [Km] / Temperature [K]
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Western Pacific in NH winter — an extremely low ozone environment

Monthly TCO Climatology from OMI (2004-2011)

EOS-Aura/OMI3d TCO [DUJ: Climatology
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Tropical Tropopause Layer and Deep Convection

Convection followed by slow ascent §i* rXeleNEIqe8

AW overshooting
, directinjection{ convection
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Low ozone conditions observed by airborne
LIDAR and ozonesondes

PEMWEST—B
Latitudinal Ozone Distribution Over

Western Pacific A Fiji: Annual Cycle of Ozone Mixing Ratio (ppbv)
Average Ozone (ppbv)
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200 hPa WACCM 03, GPH [km], SZA [deg] 20120201_02:00 UTC, 12:00 Local
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