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CLaMS-Modd

KA CLaMS - Lagrangian Chemistry Transport Model
I Potential temperature/pressure as vertical coordinate in the stratosphere/troposphere
KA Horizontal and vertical velocities from meteor. winds (ECMWF) and/or a radiation scheme

I Lagrangian mixing

Trajectory

Chemistry

Sediments tion

_FI _I.-.*

Vixing



CLaM S with stratosphere and troposphere

Convection AND radiative forcing = Hybride {-coordinates, Mahowald et al., JGR, 2002
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CLaM S with stratosphere and troposphere

Convection AND radiative forcing = Hybride {-coordinates, Mahowald et al., JGR, 2002
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CLaM S with stratosphere and troposphere

Convection AND radiative forcing = Hybride {-coordinates, Mahowald et al., JGR, 2002

above trop. tropopause above trop. tropopause
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Multi-annual CLaMS simulations

- HALOE - Climatology:

Grooss and Russell, ACP, 2005
- CMDL: GLOBALVIEW, 2007
CO2/CH4/CO since 1979/84/91
P. Tans, K. Masarie, P. Novelli

- CMDL.: CATS (4 stations)
N2O, F11, J. Elkins

- MIPAS, SF6-Age

Stiller et al., ACPD, 2007

- MOPITT (V3)

Walter at al., PhD, 2008
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Multi-annual: 1.10.2001 - 1.09.2006 (today)

Entropy preserving layer, highest vertical resolution with o = 250 around 6 = 380 K

L I B

Perpetuum runs (= 5 years) to find a stationary state (initial condition from HALOE or
Mainz-2D). Such a stationary state is used as the initial distribution for the main run.

® Hor. resolution: 200/100 km + nested runs (50 km)

B=2500 K

multi—annual run (100 km)

=500 K

nested run (50 km)

lat=10 N

90 S Equator 90N
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Mixing in the vicinity of the subtropical jet
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Mixing in the vicinity of the subtropical jet

Hor. wind [m/s]

80.
72.
64.
56.
48.
40.
32.

Subtropical jet
over Himalayas

- __'_'____S_tr_ato_sp _ r

L™ o

-- L T e g e

. W ‘“‘LS’L[atos 1.38

Strong
deformations ...

-

p

kne lvan from space shuttie TNASA)




Mixing in the vicinity of the subtropical jet
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Mixing in CLaMS
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CLaM S vearsus SPURT

measurements distribution
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CLaM S vearsus SPURT
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CLaM S versus SPURT

O, (ppbv)
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Seasonality of CO/O; correlations
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Seasonality of CO/O; correlations
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Seasonality
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Seasonality of CO/O; correlations
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Seasonality
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Seasonality of CO/O; correlations
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Seasonality of CO/O; correlations
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START-05:

Flight 1

H20-0Ozone correlations
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H20-0Ozone correlations
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CLaMS Simulations

°

5-years global simulations, hor/vert resolultion 100 km/400 m,
troposphere+stratosphere

Ozone: # > 500 - HALOE, Boundary layer: setto O

H20: 6 < 380 - ECMWEF, Upper boundary: HALOE

Re-Initialization on 25.11.2005 with AIRS ozone

Nested simulations 10 < lat < 90N, 6 < 500 K up to 50 km hor. resolution

o000

Sensitivity studies with respect to mixing

Forschungszentrum Jalich ,'
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Case study: Flight an 1.12.2005
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Case study: Flight an 1.12.2005
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Case study: Flight an 1.12.2005
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Case study: Flight an 1.12.2005
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Case study: Flight an 1.12.2005
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Case study: Flight an 1.12.2005
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Flight an 9.12.2005
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Flight an 9.12.2005

2005-12-09 18:00/6= 320 K/ECMWF
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Flight an 9.12.2005

2005-12-09 18: 00/9_ 320 K/BN2 O; (ppbv)
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Flight an 9.12.2005

2005-12-09 18:00/6= 320 K/AI3 O; (ppbv)
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Flight an 9.12.2005

2005-12-09 18:00/6= 320 K/AH3
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Flight an 9.12.2005
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Conclusions

» START-05

1.

Multi-annual (5 years) CLaMS runs (100 km hor. resol.) reproduce the observed
variability of Os.

Nested runs (50 km hor. resol.) with enhanced (CLaMS) mixing improve such
simulations

CLaMS overestimates the lifetime of stratospheric intrusions in the troposphere:
(-) due to neglected ozone destruction cycles ?

(-) due to wrong vertical velocities (ECMWF versus radiation) ?

(-) due to incomplete (CLaMS) mixing ?

®» START-08 - some ideas...

4.
5.

. CLaMS driven by GFS (NCEP) winds (heating/cooling rates from NCEP data ?)
. “nearly real time”, high resolution (50 km or higher, nested mode) simulations

during the campaign with O3, CO, CO5, H20, age spectrum (no forecast mode !).

Improvement of CLaMS mixing,
e.g. driven by thermal stability, NV-Brunt-Vaisala frequency, Ri-gradient
Richardson number (Jaeger and Sprenger, JGR, 2007).

Influence of double tropopause on mixing (Randel et al. JGR, 2007)
Seasonality of transport versus jet strength (polar and subtropical)
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