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Abstract. The paper lual and of vertical
ozone (Qy) structures in the Upper Troposphere and Lower
Stralosphere (UTLS). The study was motivated by ability of
HIRDLS (High Resolution Dynamics Limb Sounder) instrument to
observe thin vertical layers of constituents (Oy and HNO) and
failures to mark these layers in the O; analyses. The shortcomings
of analyses can be relaled with the inadequate treatment of vertical
rasolution of space-bome data (SBUV) by assimilation schemes.
To overcome this problem the class of so-called scale-depandent
assimilation schemes is introduced for joint analysis of data
characterized by different wvertical resolufions. These schemes
preserve the ob: o thin layered {2-4 km) of ozone
when column-based dala are assimialed. For the mulll-year
climate studies paper discusses the adequale representation of
ventical structures of analyzed Oy and HyO using HIRDLS and MLS
data (2004-2008) in the equatorial stratosphere.
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Resolution-dep
analyses schemes

A) Preserving vertical O,
short-wave components by
resolution-dependent scheme
that adjust only "visible"
scales.

B) Treating “layer-averaged”
data as a "point-wise” data =>
“backward” interpolation from
the data space to the anah‘fsj
grid K
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Examples: Assimilating LS intrusions in UT
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ANALYSIS

Conclusions

< Nadir sensors with W&z ~1-5 << N¥ (52 ~H_) reporl the
smoothed profiles that are still column-based data.

< Limb sensors deliver {vﬂﬁlg—ha.&.ed data with /& -~ NI
consistent with model dynamics and monitorin 3 franspon of
ozone in thin layers of the UTLS (MLS and HIRDLS)

< To advance mulh instrumental O, products (analyses, retrievals)
aleng with ization of data by resolution kernels the
scale-dependent assimilation schemes should be developed.
Erroneous freatment of column-based measurements as the
point-wise data may degrade analyzed fields.

< Message for Assimilation: Don't blend incomparable vertical
scales of observations and forecasts, consirain only scales visible
Io the instrument, preserving short-scale structures of models,
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