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Definition of the TTL by Fueglistaler et al., RG, 2009

based on the large-scale dynamic and thermodynamic structure
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(adapted from Fueglistaler and al., 2009)

irculation no more influenced
by geographical distribution of

longitudinal temperature
anomalies and radiative heating
change sign : deep convection




STRATOCLIM campaign (Khatmandu 2017) :
8 flights from 27/07/2017 to 10/08/2017

Objectives :

- Inside and edge of the Asian Monsoon Anticyclone
- Output flux of monsoon convection

- Impact of pollution on the composition of the upper
troposphere and lower stratosphere

- Distribution of aerosols in the TTL and impact

- Transport and mixing

- Transport across the TTL

- Cirrus

- Hydration and dehydration of the TTL

- Impact of tropical cyclones on the TTL
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Asian Monsoon
Anticyclone

109E
Longitude/degree

courtesy of Yong Wang




The SAFNWC product in the Asian monsoon region

Combining MSGA-1 and Himawari-8
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Special processing of the SAFNWC product for the StratoClim project

Restricted to the Asian monsoon domain and the two satellites MSG-1 and
Himawari-8

Using ERA-5 instead of ARPEGE for NWP input.
37 pressure levels
hourly sampling
0.25° horizontal resolution
Calculated cold tropopause and tropopause temperature

All other auxilliary data as in the standard product.

Run for summer 2017 based on the SAFNWC package V2016



ERAS top: 15 levels, mid:32 levels, bot: 32 levels with TT/TP

peak at 15000 Pa: 52000
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Method : Lagrangian forward and backward trajectories from and to clouds

Using

* ERA5:0.25°x0.25°, 137 levels, hourly

in the AMA domain 10W-160E, 0-50N

* ERA-Interim : 1°x1°, 60 levels, 3-hourly in the
AMA and global domain

* Diffusive trajectories D = 0.1 m2/s

Isobaric or isentropic surface

Clouds characterized by

- SAFNWC/Eumetsat cloud top altitude from
MSG1 (45.5E) and Himawari 8 (140E) (Derrien
& Le Gléau, I. J. Remote Sensing, 2010)
[improved from operational product]

backward

e e

For the purpose of analyzing campaign data, parcels are

launched from the flight track (1000 per s) and trajectories
are integrated backward until they meet a convective cloud



Vertical distribution of sources
And heating rates
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27 O7F 2017 conwvective sources contribution
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Crossover ascending / descending
over Asia

ERA5 ERA-I

363.9 K 361.7K

Solid: proportion going upward
Dash: proportion going downward
Dots: proportion staying within 2.5 K

ERA5 diab in FUllAMA domain
ERA-I diab in FullAMA domain
ERA-I diab in global domain

Asia crossover

0.00 025 050 075  1.00

Proportion




Limitations: cloud radiative effect in reanalysis, estimations

of cloud tops from satellites, convection over TP, overshoots
above the anvils

ofd point tropopause ~380

Heating 1.1 K day-! :
ANA High clouds 7
Escape rate a = 0.75 day- 11 %
I 26 %
_ Crossover 364 K§
[ZRA 358 K

Mean convective detrainment 350 K

Hadley-Walker circulation Monsoon convection

Sahara , SH subtropics
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