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size structure versus time in the largely anthropogenic
transition and heavy metals, which when combined
with trajectory analysis should clarify the sources of
the highly absorbing fine aerosols so characteristic
of the orient. The aerosol data will be evaluated for
optical impacts and compared to co-located optical
instrumentation.

DELTA - Detection and Evaluation of Long-range
Transport of Aerosols
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Aerosols originating in China and Korea and trans-
ported to the East during the Spring 2001 dust sea-
son have been analyzed using manual and automated
scanning electron microscopy to determine composi-
tions, sizes, shapes and states of mixing. Samples dis-
cussed were collected from the NCAR C-130 aircraft,
the NOAA R/V Ronald H. Brown and two ground sites
on Cheju Island. Depending upon distance of trans-
port, altitude and air mass history, the aerosols are
varying mixtures of mineral dust, marine particles, and
primary and secondary anthropogenic particles. Degree
of reaction or aggregation of mineral dust and marine
particles with secondary sulfate and nitrate are highly
variable. Although these samples all have many dif-
ferent individual particle types present, and are there-
fore are strongly externally mixed, the range of internal
mixing states exhibited between particles of different
origins is extreme.

Mixtures of mineral dust and anthropogenic com-
bustion products (both from coal and biomass) sampled
at low altitude tend to exhibit a high degree of inter-
nal mixing. Many higher altitude samples (2500 m and
higher) have lower proportions of anthropogenic parti-
cles and show less internal mixing between the two cat-
egories. A common feature in the lower altitude sam-
ples is the internal mixture of mineral particles and el-
emental carbon in the form of soot, thus significantly
altering the optical properties of the mineral dust.
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Measurements of the aerosol scattering coefficient
as a function of wavelength, aerosol size, and relative
humidity were taken along with those of the aerosol
absorption coefficient at a ground based site on Cheju
Island, South Korea. The aerosol scattering coefficient
was highly variable during the campaign ranging be-
tween 20 and 250 Mm-1. Spring in Korea is known as
the dust season when southeasterly winds bring dust
to the region from the Gobi Desert. Two such events
were apparent in April. On these days over 60% of the
aerosol scattering was in the super micron size mode
as indicated by the low values of Fbsp, the ratio of the
sub micron aerosol to sub 10 micron aerosol scatter-
ing coefficients. The aerosol single scattering albedo,
the fraction of aerosol scattering to that of the total
extinction, during the dust events declined slightly to
0.93 for super micron aerosol and as low as 0.63 for sub
micron aerosol. Most of the aerosol absorption during
the campaign was in the sub micron mode aerosol. The
aerosol hygroscopic growth, a measure of the increase in
scattering due to aerosol water uptake, was relatively
high during the dust events ranging from 1.5 to 2.5.
The low single scattering albedo and high hygroscopic
growth factor indicate the aerosol at the site was com-
posed of not only dust but also likely had absorbing
elemental and organic carbon and hygroscopic species
such as sulfate, oxidized organics and sea salt.

URL: http://www.cmdl.noaa.gov/aero
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The assimilation of observations of atmospheric
constituents naturally divides into two major pieces.
The first is the assimilation of trace gases whose vari-
ability is related to atmospheric motions. The second
is the assimilation of trace gases which are sharply in-
fluenced by chemical exchange between different con-
stituents. In order to advance beyond the initial suc-
cesses of explorative investigation of assimilation tech-
niques, tremendous challenges must be met to improve
the geophysical integrity of assimilated data products.

A subject of special interest is ozone near the
tropopause. At the tropopause the information from
both the observations and the model simulation be-
comes most uncertain. However a number of important
geophysical parameters, e.g. stratosphere-troposphere
exchange and tropospheric ozone, require the assimila-
tion to have high accuracy at the tropopause. This talk
will review the current status of the quality of assimi-
lated data products near the tropopause, what must be
done to improve the assimilation near the tropopause,
and the intrinsic limitations that will require additional
sources of information in order for the field to advance.
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Although global data assimilation has been run op-
erationally by NWP centres for more than two decades,
global data assimilation of chemical species with a
model taking into account all relevant chemical inter-
actions has started the last five years. The main ob-
jective of chemical data assimilation is the production
of a model consistent picture of the chemical compo-
sition distribution based on the asynoptic observations
of some chemical species. Since our assimilation sys-
tem is based on an Eulerian 4D-Var scheme, the 3D
chemical transport model and its adjoint will be dis-
cussed. The results of two case studies will be shown
and used to illustrate the characteristics of the assim-
ilation results. The assimilation of the CRISTA I ob-
servations (O3, HNO3, ClONO2, N2O5, N2O, CH4,
CFC-11 (November 5-11, 1994) highlights the funda-
mentals of the 4D-Var method. The second case study,
the assimilation of MLS O3, HNO3 and ClO for the
period December, 1995 until March, 1996 represents a
longer period during which Polar Stratospheric Clouds
and subsequently ClO activation was present. During
this period a non-standard chemical regime was active.
These results will be used to present the statistics of
the assimilation. Futhermore, since the Polar Strato-
spheric Cloud particles are interactively calculated in
the model, the chlorine activation and resulting ozone
loss will discussed.
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In this presentation we will give an overview of
GOME ozone data assimilation activities at the KNMI.
Topics to be discussed are:

The assimilation software TM3-DAM provides op-
erational global ozone maps and five-day ozone (and
UV) forecasts, based on GOME total ozone measure-
ments. The chemistry-transport model used is driven
by the new 60 layer ECMWF model analyses and fore-
casts, with a well resolved stratosphere and a top level
in the mesosphere. Parameterised chemistry schemes
have been included for stratospheric gas phase and het-
erogeneous chemistry.

Ozone profiles derived from the GOME nadir obser-
vations are assimilated using a fast simplified Kalman
filter approach. The data assimilation software pro-
vides near real time assimilated ozone fields. The as-
similation approach and validation results will be pre-
sented.

GOA is a Fifth Framework EU project that has
started in 2001 and is co-ordinated by the KNMI. The
aims of GOA are: a) To generate and distribute a
five year data set of assimilated fields of ozone and
NO2 based on GOME observations. b) To compare
this data set to independent observations obtained dur-
ing measurement campaigns and from monitoring net-
works. c) To confront this data set with output from
global chemistry-transport models (CTM’s) to improve
their modelling capability.
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The MOPITT (Measurements Of Pollution In The
Troposphere) instrument on board the NASA Terra
satellite has beet taking measurements of tropospheric
carbon monoxide since March of 2000. MOPITT along-
the-track observations are irregular in both time and
space and they contain gaps while it is highly desirable
to have data presented on a uniform, space (latitude,
longitude, and height) and time grid. In addition, MO-
PITT averaging kernels are fairly wide, meaning that
an observation is actually a weighted mean taken over
a portion of the true, unknown CO profile.

Data assimilation allows one to overcome some of
these limitations and to map MOPITT measurements
onto regular time-space grid. In addition, it opens
possibilities for expanding our understanding of atmo-
spheric chemistry and dynamics via systematic compar-
isons of model and observations. In this talk we present
results of assimilation of MOPITT measurements of
carbon monoxide in the global chemistry transport
model MOZART 2.

MOPITT measurements provide a unique opportu-
nity to better understand surface sources and sinks of
carbon monoxide. Such task, however, is made diffi-
cult due to chemical interactions of carbon monoxide
with OH and other atmospheric chemicals. These in-
teractions make the relationship between local concen-
trations of CO and its surface emissions non-linear. We
review challenges arising in inverse modeling of emis-
sions of chemically active gases and present some re-
sults of our work on inversion of surface sources of CO
from MOPITT data


