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ABSTRACT

The comparison results between GOME level 2
products (mainly total ozone and nitrogen dioxide)
from July through December 1996 and correlative
ground-based observations from the SAOZ UV-visible
network are presented over a wide range of latitudes
from the Arctic to the Antarctic, including 1996 ozone
hole conditions in Antarctica. Possible reasons for the
observed discrepancies have been identified and
quantified. On average the GOME version 2.0 and the
SAOZ total ozone are in close agreement. However the
comparison still shows a clear dependence on the solar
zenith angle of the GOME measurement as well as a
difference in sensitivity. When combined together, the
SZA dependence and the reduced sensitivity result in a
high ozone column underestimation which amplifies at
large SZA. During ozone hole conditions in Antarctica,
GOME and the ground-based instruments observe the
high day-to-day variability similarly, although GOME
overestimates the lowest ozone columns. Agreement
between GOME and ground-based total N02 is found
to depend strongly on the N02 profiles used as input in
the AMF calculation, and particularly on the
tropospheric content.

1. INTRODUCTION

The Global Ozone Monitoring Experiment (GOME)
was launched on 21 April 1995 onto a polar
heliosynchronous orbit, on-board the ESA ERS-2
environmental platform. The instrument is a nadir­
viewing UV-visible grating spectrometer observing
between 240 and 790 nm the solar radiation scattered
from the atmosphere or the Earth's surface. By
application of the differential optical absorption
spectroscopy (DOAS), vertical columns of total ozone,
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N02 and BrO are inferred as well as other trace species
such as OCIO and S02 during particular events.

Since the late l 980's, ozone and N02 are monitored
permanently from the Arctic to Antarctica by several
SAOZ ground-based instruments (Pommereau and
Goutail, 1988). Based on the same DOAS technique as
GOME, the SAOZ (Systeme d'Analyse par
Observation Zenithale) is a UV-visible spectrometer
that detects atmospheric trace constituents by looking
at the sunlight scattered at zenith by the atmosphere.
Total ozone is retrieved in the 450-580 nm spectral
region and nitrogen dioxide in the 400-500 nm range,
twice daily during twilight periods for solar zenith
angle (SZA) ranging from 86° up to 91°. After a real
time spectral analysis at the station, column densities
along the line of sight, or slant columns, are converted
into vertical columns by using a standard air mass
factor (AMF) calculated at 60°N with a radiative
transfer model. These preliminary total columns are
transmitted by satellite data collection to the
laboratory. Several SAOZ spectrometers are currently
operated at a variety of sites in the world, over an
extended latitude range. With two other UV-visible
DOAS spectrometers designed respectively at the
Belgian Institute for Space Aeronomy (IASB, see Van
Roozendael et al., 1995) and at the Norwegian Institute
for Air Research (NILU), these instruments listed in
Table 1 form the SAOZ/UV-visible network.

Part of the GOME Geophysical Validation Campaign
started on 20 July 1995, the data of this network have
been collected by IASB and by the Service
d' Aeronornie du CNRS for investigating the pole-to­
pole performances of the GOME. Based on 45 days of
data from July to December 1995, a first comparison
with the GOME v1.20 and v1.21 total ozone retrieved
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Table I. TheSAOZ/UV-visiblenetwork

Location Lat. Long. Institute
Ny-Alesund 79N 12E NILU
Longyearbyen 78N 16E NILU
Thule 77N 69W DMI
Scoresbysund 70N 22W CNRS/DMI
Sodankyla 67N 27E CNRS/FMI
Zhigansk 67N 123E CNRS/CAO
Harestua 60N 9E BIRA-IASB
Aberystwyth 52N 4W U. of Wales
Jungfraujoch 47N 8E BIRA-IASB
0. Haute Provence 44N 6E CNRS
Tarawa OlN 172E CNRS/NIWA
Reunion Island 21S 55E U. Reunion
Bauru 22S 48W CNRS!UNESP
Kerguelen Islands 49S 70W CNRS
Dumont d'Urville 66S 140E CNRS
Rothera 68S 68W BAS

in the ultraviolet Huggins bands was conducted at the
NDSC/Alpine station using a variety of instruments,
and was extended to all latitudes using the SAOZ
network (Lambert et al., 1996a,''), Both exercises
concluded to i) a total ozone underestimation by the
GOME; ii) a significant SZA dependence at all latitude
when compared to SAOZ: 5% underestimation on
average at 45° SZA, 10% at 60° SZA and even much
more beyond where multiple scattering was not
considered; iii) a dependence of the relative difference
between the GOME and the SAOZ total ozone, on the
amplitude of total ozone amount, that is a difference in
sensitivity; iv) an overestimation of the ozone column
by 10-20% at high latitude in summer, as well as in
ozone hole conditions in Antarctica at spring. Since
improvements in the preliminary GOME N02 retrieval
were still in progress, the quantification of the
discrepancies between GOME and ground-based
measurements of total N02 was irrelevant.

Following the recommendations and conclusions
drawn from this first validation exercise, the GOME
retrieval of ozone in the Huggins bands has been
revisited and improvements have led to the current
version 2.0 of the GOME Data Processor (GDP),
including the calculation of the AMF at the lowest
weight wavelength (325 nm), the correction for
multiple scattering up to 92° SZA, and a better
treatment of the cloud cover. A first comparison
between GOME v2.0 and ground-based total ozone
obtained in July-August 1996 was conducted at
northern latitudes with Dobson, Brewer and GUY
instruments by Yan Roozendael et al. (19973) and from
pole to pole by Lambert et al. (1997'). These works
demonstrated a general better agreement between the
satellite and the ground-based measurements. Here we
report on an extension of the pole-to-pole validation of
the GOME v2.0 total ozone over the period from 28
June through 15 December 1996. The agreement of the
GOME with correlative SAOZ observations is

analysed at low, middle and high latitudes in both
hemispheres with respect to parameters such as the
SZA and the column amount. A separate section
presents the ground-based validation of GOME
measurements during the 1996 ozone hole in
Antarctica. Last section describes first comparison
results of total N02 obtained within the same period.

2. VALIDATION METHODOLOGY

An adequate methodology to compare GOME total
ozone and N02 with ground-based zenith-sky
measurements has already been described by Lambert
et al. (19963, l 997b). In summary, this methodology
takes into account the spatial and temporal variability
of the ozone and N02 fields as well as the uncertainty
on the SAOZ measurement. To account for large
horizontal gradients in the vertical columns, GOME
pixels are selected where intersecting the effective
geolocation of the twilight zenith-sky measurement.
This effective geolocation, calculated by a radiative
transfer model, is located in the direction of the Sun
between 100 and 350 km from the instrument at 87°
SZA and between 150 and 550 km at 91° SZA.

The SAOZ spectral analysis program is based on a
least squares iterative procedure to retrieve in the
visible range slant columns of 03, N02, (02h, 02 and
H20. This least squares procedure uses high resolution
absorption cross-sections published in the literature
and convolved with the SAOZ slit function. When the
uncertainty on the high resolution ozone absorption
cross-sections and the one sigma confidence level of
the least squares fit calculated for each spectrum (0.5%
for ozone and 1.5% for N02) are taken into account,
the overall accuracy of the SAOZ ozone slant total
amounts is better than 2%. For N02, the uncertainty of
the absorption cross-sections (Merienne et al., 1994) is
of the order of 5%, but a rather large temperature
dependence was shown by Harwood and Jones (1994)
and Coquart et al. (1995), and is not taken into account
in the present analysis. If corrected for this temperature
dependence, the N02 stratospheric columns would have
to be reduced by about 15%.·For ozone, a systematic
seasonal cycle exists in the SAOZ AMF of about 5-6%
amplitude at 67°N, 3-4% at 44°N and negligible in the
tropics, originating in the change in the shape of the
ozone profile (Hoiskar et al., 1995; Van Roozendael et
al., l 997b; Sarkissian et al., 1997; Denis et al., 1995).
The use of the standard SAOZ AMF also introduces an
average latitudinal dependence of -3% at 67°N to
+2.8% at the tropics (Denis et al., 1995). Since this
seasonal/latitudinal variation is not included in the real
time SAOZ data, it must be kept in mind in the
interpretation of comparison results with GOME.

The SAOZ instruments parncipate regularly to field
intercomparison campaigns with other DOAS UV­
visible spectrometers, SAOZ, Dobson, Brewer and
ozone soundings. At Camborne (UK) in September
1994, the results from four SAOZ, the UV-visible
spectrometer of BIRA-IASB and other DOAS



instruments were consistent within 3% (10 DU) for
ozone and 5% for N02 and consistent also with Dobson
measurements and ozone soundings within 3%
(Vaughan et al., 1997).

3. TOTAL OZONE

In this section, GOME v2.0 total ozone obtained from
June 28 through December 15, 1996, is analysed with
respect to pole-to-pole SAOZ observations.Nevertheless,
results from the Antarctic Polar Circle are incorporated
in the present section only when they present a
reasonable consistency with other latitudes despite
ozone hole conditions. Validation results during the
1996 ozone hole in Antarctica will be presented in the
following section.

3.1 Overall consistency and SZA dependence

The relative differences between the GOME and
SAOZ total ozone obtained in July-November 1996 at
nine stations are depicted in Figure 3-a as a function of
the SZA of the GOME measurement. At first glance,
results are remarkably consistent among the various
latitude belts. The average agreement between GOME
and SAOZ depends clearly on the SZA. Below 70°, the
mean difference between the two data sets does not
exceed ± 4%, that is within the known uncertainty of
the SAOZ real time measurement obtained with the
standard 60°N AMF. At the Jungfraujoch, after taking
properly into account the 3% seasonal cycle of the
SAOZ AMF and the altitude of the station (3580 m
a.s.l.), GOME and SAOZ total ozone are on average
consistent within 2%. Dobson and Brewer observations
at the NDSC/Alpine sites also show a good agreement
and confirm these results. Beyond 70° SZA, GOME
underestimates SAOZ total ozone by 8% on average.
The seasonal/latitudinal dependence of the standard
SAOZ AMF can contribute to the SZA dependence,
but can certainly not account for this 8%
underestimation. Moreover, this underestimation
generates in summer polar regions a systematic bias
between GOME data obtained in the descending and
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Figure 3-a. PercentagerelativedifferencebetweenGOME
and SAOZtotal ozoneversusGOMESZA,alongwith a 5th

orderpolynomialfit Legendis providedwithFigure3-b.

ascending part of the orbit, that is between
measurements at noon and in midnight Sun. This bias
is observed in the Arctic as well as in Antarctica. The
deviation from SAOZ becomes rapidly dispersed after
85° SZA and statistics become irrelevant, despite the
fact that the spatial and temporal coincidence of the air
masses probed by the satellite and the ground-based
instruments is optimal.

3.2 Sensitivity

For eight stations distributed from the Arctic up to
50°S, the correlation between the GOME and SAOZ
total ozone is shown in Figure 3-b at SZA below and
beyond 70°. For ozone total amounts from 250 through
400 DU, the slopes of the linear regressions (between
0.66 and 0.85) indicates some systematic lower
sensitivityof GOME compared to SAOZ. Large columns
are systematically underestimated. This difference in
sensitivity amplifies with the SZA: below 70° SZA,
GOME= 55.2 + 0.81 x SAOZ (r' = 0.79); beyond 70°
SZA, GOME = 66.1 + 0.70 x SAOZ (r' = 0.79).
Regressions of higher order show that this difference in
sensitivity also increases for large ozone total amounts.
This sensitivity difference amplifying at large SZA
could originate: i) in the wavelength dependence of the
GOME AMF; ii) in any small wavelength calibration
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Figure 3-b. Correlationbetweenthe GOMEand SAOZtotal ozone for eight stations distributedfrom the Arctic to southern
mid-latitude(the samestationsas in Figure3-a exceptedRothera), alongwith a 3'dorderpolynomialfit. Left-handpanel shows
results below 70° SZAand right-handpanel beyond70°. The differencein sensitivitycombineswith the SZAdependenceto
result in a highozonecolumnunderestimationthat amplifiesat largeSZA.
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shift between the GOME spectra and the laboratory
cross-sections; and iii) in imperfect ozone cross-section
convolution in the GDP. The same comparison
exercise was carried out for the same time period
between total ozone observations from the SAOZ
network and from the Total Ozone Mapping
Spectrometer (TOMS) launched on-board the NASA's
Earth Probe platform (EP) on July 2, 1996. This
exercise concluded to a difference in sensitivity too,
but with no clear dependence on the total column.
Since TOMS uses only a set of discrete wavelengths,
this difference between GOME and TOMS-EP backs
up the aforementioned possible sources of SZA
dependent difference in sensitivity, but it could also
arise from basic differences between the algorithms,
GDP v2.0 assuming a sole given state of the
atmosphere while TOMS v7.0 uses, for latitudes
between 15° and 75°, a combination of several ozone
density and temperature profiles and hence partly
accounts for scattering geometry variation.

3.3 Dispersion

The scatter increases on average from ±4% at the
tropics and mid-latitudes, up to ±I 0% at high latitude
and for SZA larger than 65°. Possible sources for this
dispersion are: i) the total ozone variation between the
twilight SAOZ and local noon GOME observations; ii)
the difference in location between noon nadir and
twilight zenith viewings combined to the presence of
horizontal gradients; iii) the use of a constant AMF in
the SAOZ retrieval instead of the real AMF
corresponding to the actual ozone profile, which can
account for 1% scatter; iv) a similar contribution from
the constant climatic GOME AMFs; v) the dispersion
generated in the SAOZ measurements by tropospheric
multiple scattering in presence of dense clouds or haze,
combined with local ozone changes (Van Roozendael
et al., 1994); and vi) the contribution of clouds to the
GOME measurement which mask the tropospheric
contribution. The dispersion varies from one station to
another depending on its location with respect to
sources of tropospheric ozone and cloudiness. The
smallest dispersion is observed in absence of clouds
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during the dry season at Reunion Island, in the tropics,
where total stratospheric ozone is the most stable. It is
already significantly larger at Bauru in Brazil during
the season of biomass burning where scattered high
altitude clouds are also frequent. Clouds may also
contribute to significant systematic deviations like at
Kerguelen, which is almost permanently overcast in
the winter season.

4. ANTARCTICA: 1996 OZONE HOLE

The total ozone comparison at Dumont d'Urville
points out a constant I0% overestimation of SAOZ by
GOME during July and August 1996. SAOZ data at
Rothera were too scarce during this period, but Dobson
observations at Vemadsky/Faraday (65°S, 64°W)
provided by the British Antarctic Survey (BAS)
confirm this bias that vanished after August to lead to a
good average agreement. The comparison at two
extreme locations on the Antarctic polar circle show
that GOME and SAOZ reproduce similarly the high
day-to-day variability observed during ozone hole
conditions near the edge of the polar vortex, as
illustrated in Figure 4-a. The large dispersion of the
comparison results is significantly cut down after
removal of aberrant points originating in: i) a strong
diurnal variation of the ozone vertical column; ii)
strong gradients identified by means of GOME ozone
maps; and iii) a dense cloud cover confirmed by local
meteorological monitoring and synoptic observations.

From one day to another, ozone total columns can
move from values as low as 130 DU to values of about
400 DU. It appears that GOME overestimates
systematically the lowest ozone amounts and generally
underestimates the largest columns, as shown in Figure
4-b for July-October at Rothera and in Figure 4-a.
Again, these findings are confirmed by measurements
from the Dobson spectrophotometers operated by BAS
at Vemadsky/Faraday and at Halley (76°S, 27°W). In
particular, from August through October, GOME total
ozone overestimated Dobson data at Halley by 11% on
average. Taking into account the observed difference
in sensitivity, this offset can be explained easily by
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Figure 4-a. GOME and SAOZ total ozone and percentage relative difference ([GOME-SAOZ]/SAOZ) at Dumont dUrville and
at Rothera during the 1996 ozone hole.
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Figure 4-b. RelativedifferencebetweenGOMEandSAOZat
Rothera(July-October)as a functionof the ozonetotalamount,
alongwitha firstorderregression.

permanent very low total ozone values ranging from
100 DU up to a maximum of 210 DU, due to the very
high latitude of the station and hence its location inside
the vortex during the whole time period. The strong
difference in sensitivity and the July-August offset
mask any SZA dependence, but the comparison
between ascending and descending orbit data leads to
the same 8% bias as observed in the Arctic under
similar conditions. The same comparison exercise was
carried out for the same time period between TOMS­
EP and ground-based total ozone and concluded to a
similar overestimation of the lowest ozone columns by
TOMS-EP, but also to a different seasonal behaviour
of the agreement with ground-based observations, in
particular a better agreement before September 1996
but a worst after. In addition to those mentioned in the
previous section, possible contributions to the
difference in sensitivity could be the use of a climatic
atmospheric profile in the GOME retrieval which
cannot match the true depleted profile during low
ozone events and also a possible artefact in the GOME
as well as the SAOZ data, due to dense (type II) PSCs
which form at extremely low temperature in the vortex.

5. NITROGEN DIOXIDE

Since total N02 exhibits a diurnal increase between
sunrise and sunset, the accurate comparison of GOME
measurements performed around noon with dawn and
dusk SAOZ data is not straightforward. However, the
diurnal change of N02 is not linear but fast in the
morning and slower in the afternoon after the complete
photolysis of N205• Therefore, in a first step, the
comparison could be carried out with evening SAOZ
data rather than with dawn and dusk SAOZ
measurements linearly interpolated at the local time of
the ERS-2 overpass. If needed, a small correctionmight
be added in the future, based on a photochemical model
simulation. In addition to the vertical column amounts,
seasonal variation, day-to-day fluctuations and scatter
between adjacent ground pixels must be surveyed.

5.1 Comparison of N02 vertical columns

For this work, GOME total N02 was available from
June 28 through December 15, 1996, except between
July 29 and October 15 when a strong wavelength
calibration shift in GOME channel 3 made the retrieval
of N02 irrelevant. The agreement between GOME and
SAOZ observations depends clearly on the latitude and
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Figure 5-a. GOMEN02 verticalcolumnamountsmeasured
during three orbits overpassingScandinavia and western
Europeon July 24, 26, and28, 1996.Thenamesof the three
orbit data files are givenin the legend.In the ascendingpart
of the orbits, that is in the Arctic under midnight Sun
conditions, GOME total NO, increases unreasonablyand
overestimatesSAOZdataby 2-4x 1015molecule.cm'.

on the season. Tropic of Capricorn is the sole region
where the GOME and SAOZ vertical columns are
comparable before and after the calibration shift
period. Outside the Tropics, the quantification of the
discrepancies between both sets of measurements is
often irrelevant. After the calibration shift, GOME
total N02 reaches values twice as large as SAOZ
values in the northern hemisphere, and twice as small
in the southern hemisphere. A systematic bias of about
2 up to 4 x 1015 molec.cm' occurs between noon and
midnight Sun measurements in the Arctic and in
Antarctica. Figure 5-a depicts N02 vertical column
amounts measured by GOME during three orbits
overpassing Scandinavia and western Europe on July
24, 26, and 28. This figure illustrates the unreasonable
increase of GOME total N02 in the ascending part of
the orbit. Moreover, in the northern hemisphere, GOME
total N02 exhibits an aberrant seasonal variation.
Nevertheless, for all latitudes, slant columns measured
by GOME and by SAOZ present at similar SZA a
comparable level. In general, day-to-day fluctuations
of total N02 averaged within 350 km from the ground­
based station appear also reasonable for all latitudes.

The scatter over ten adjacent ground pixels depends on
the latitude and the season. It is significantly reduced
when considering only satellite data under nearly clear
sky conditions (cloud cover fraction lower than 40 %).
In this case, the scatter within 700 km along track (±3°
latitude around the ground-based site) is still always
larger than the diurnal variation observed between
correlative AM and PM SAOZ data and it ranges from
0.5 up to 3 x 1015 molec.cm'. This scatter is likely to
originate in the high sensitivity of GOME to
tropospheric N02, a quantity which is known to exhibit
a strenuous temporal and spatial variability. Lowest
values of scatter are observed in winter polar regions
as well as at remote sites located several hundred
kilometres away from any tropospheric pollution
source such as Greenland, Siberia, Tarawa (middle of
Pacific Ocean), Kerguelen (middle of Indian Ocean)
and Antarctica stations. Highest values are observed
over European polar region in summer, and outside the
Arctic in all seasons at locations where GOME
measurements are corrupted by notable tropospheric
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pollution such as mid-latitude European sites, Brazil,
and also Reunion Island when wind carries air masses
influenced by African biomass burning.

5.2 AMF and NO" density climatologies

The standard SAOZ AMF uses as input NO" density
profile from the 1976 US Standard Atmosphere while
GOME AMFs are based on the results of a two­
dimensional chemical transport model of the
atmosphere developed at the Max Planck Institute
(Crutzen and Gide!, 1983; Bruehl, 199 l ), hereafter
referred to as MPI-20 profiles. As shown in parts (a)
and (b) of Figure 5-b, a fundamental difference between
these profiles rests in their tropospheric content: in the
first 5 kilometres, less than 8 x l08 molecules.cm" in
Standard Atmosphere against l 09 up to I010 for MPI-
20. It is worth noting that stratospheric densities from
both types of profiles are one order of magnitude as
small as lower troposphere densities given by MPI-20.
Nadir AMFs were computed by means of the IASB's
single scattering radiative transfer model (Sarkissian et
al., 1995) with the MPI-20 and the Standard Atmosphere
profiles as input. The comparison, illustrated at 45°
and 65° north in parts (c) and (d) of Figure 5-b, points
out the high sensitivity of the AMF on the input N02

vertical distribution. When compared to the Standard
Atmosphere AMF, MPI-based AMFs can be twice or
more as small, that is leading to vertical columns twice
or more as large as the Standard Atmosphere vertical
columns. The impact of this essential difference is
determining, not only for the interpretation of
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Figure 5-c. N02 vertical column amounts measured from
July through November 1996 at Kerguelen (Indian Ocean)
and at Zhigansk (Eastern Siberia) by GOME and by SAOZ.
GOME vertical columns under clear sky conditions (cloud
cover fraction < 40 %) are inferred from observed slant
columns by means of AMFs calculated i) with MPI-20
profiles (in red), and ii) with 1976 US Standard Atmosphere
profiles (in green).

comparison results between GOME and ground-based
NO" vertical columns but also for the interpretation of
the GOME vertical columns themselves. At small and
moderate SZA, slant column amounts observed by a
nadir viewing instrument are very sensitive to the
tropospheric content. In comparison, the main
contribution to slant column amounts observed by a
SAOZ at zenith during twilight comes from the
stratosphere. Moreover, the relative contribution of a
given atmospheric layer is constrained in the AMF
calculation by the input profile. Therefore, the
enhanced tropospheric content in MPI-20 increases
significantly the weight of lower troposphere.

A new data set of GOME NO" vertical columns was
built up from GOME slant columns obtained under
nearly clear sky conditions (again a cloud cover
fraction lower than 40 %), by dividing them by the
calculated Standard Atmosphere AMFs. The purpose
of this exercise was to get rid of the influence of input
NO" profiles in the comparison and to reduce the
weight of tropospheric content. The comparison
between GOME and SAOZ observations over the whole
SAOZ/lN-visible network demonstrates that the
agreement is significantly ameliorated if Standard
Atmosphere AMFs are used. In the Arctic, the scatter
of GOME data is cut down by a factor two. In the fall
northern hemisphere, the aberrant seasonal variation
disappears. At the Equator and at the Tropic of
Capricorn, the 1-2 1015 molec.cm' underestimation of
both dawn and dusk SAOZ data is attenuated. In



Antarctica, GOME total N02 in November and
December values reaches regular values and follow a
normal seasonal variation. Figure 5-c illustrates the
comparison at Kerguelen Islands in the Indian Ocean
and at the Siberian station of Zhigansk, several
hundred kilometres away from any source of
tropospheric pollution. For both stations, the
improvement is clear.

5.3 Preliminary comparison with 3D model IMAGES

A three-dimensional chemical transport model of the
troposphere, named Intermediate Model of Global
Evolution of Species (IMAGES, Muller and Brasseur,
1995), has been developed jointly at IASB and at the
National Center for Atmospheric Research (NCAR) to
study the global distributions, budgets and trends of 41
chemical compounds, including ozone and nitrogen
oxides. IMAGES distributions of nitrogen oxides and
of other species are found to be generally in good
agreementwith correlativeairborne in situ measurements.
IMAGES has been run to provide monthly vertical
distributions of N02 onto a 5° x 5° grid. Modelled
global distribution of N02, depicted in Figure 5-d at
surface level in April, demonstrates that, for an
instrument such as the GOME, strong zonal gradients
in the N02 field - that can vary from I00 pptv up to 50
ppbv over less than 500 km - make any 2D model
inadequate to reach a reasonable level of accuracy.
Modelled meridional gradients also suggest that a I0°
longitude resolution (approximately 1110 km at sea
level) would be too coarse. Moreover, the enhanced
variability of tropospheric N02 in fall and winter
makes a set of input profiles based on monthly means
preferable to a seasonal set. At 45° and 65° north, the
comparison of MPI-2D with IMAGES profiles
confirms the larger N02 density values of MPI-2D in
the low and middle troposphere, particularly in fall.
This overestimation in the most dense layers might be
the main source of the aberrant seasonal variation
observed in GOME total N02 after the calibration shift
period. In the upper troposphere, IMAGES is
systematicallylower than MPI-2D at 45°N.

A preliminary comparison (not shown here) was also
carried out in the upper troposphere and in the
stratosphere with 25 N02 density vertical distributions
measured with the SAOZ-balloon experiment
(Pommereau and Piquard, 1994) at mid and high
northern latitude in various seasons. At mid-latitude,
MPl-2D and SAOZ-balloon number densities present a
reasonable agreement in the middle stratosphere, but
MPl-2D underestimates balloon measurements by a
factor two in the lower stratosphere and upper
troposphere. A similar systematic underestimation in
this altitude range is observed in the Arctic under
midnight Sun conditions. while modelled and
measured profiles are at first glance mutually
consistent in winter. In the upper troposphere, the
comparison between IMAGES and SAOZ-balloon
profiles at 45°N and 65°N shows a general reasonable
agreement whatever the season.
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Figure 5-d. World-wide distribution of surface N02 mixing
ratio in April (logarithmic contour steps, expressed in pptv),
calculated by the 30 model IMAGES (IASB-NCAR).
Although attenuated at tropopause, the same morphology is
observed at least in the 5 first kilometres.

5.4 Conclusions and recommendations

A first qualitative analysis of the July-December 1996
GOME total N02 by means of correlative SAOZ
observations shows that GOME vertical columns
exhibit in many case an abnormal behaviour but that
slant columns look in general reasonable. The main
problem rests obviously in the AMF used to convert
slant into vertical columns, and particularly in the
input N02 vertical distributions used for AMF
calculation. It is vigorously recommended to revisit
these input profiles. In the troposphere, test cases with
the 3D tropospheric model IMAGES demonstrate that
a 2D model is inadequate to reach the required level of
accuracy, due to strong gradients in the N02 field.
Moreover, a set of input profiles based on monthly
means is preferable to a seasonal set, especially in fall
and winter. Tropospheric N02 from model should be
validated by surface, balloon and airborne
measurements. In the stratosphere, balloon-borne
experiments such as SAOZ-balloon and FTIR could
combine advantageously with global information from
satellite experiments SAGE-2 or UARS (HALOE,
CLAES, LIMS).

6. REFERENCES

Bruehl, C., and P. Crutzen, The MP! Two-dimensional
Atmospheric Model - Trace Gas Profiles, MP! Mainz,
Private communications, 1991
Coquart, B., A. Jenouvrier and M. F. Merienne, The
N02 Absorption Spectrum II. Absorption Cross
Sections at Low Temperature in the 400-500 nm
Region,J. Atm. Chem., 21, 251, 1995.
Crutzen, P.J., and L.T. Gide!, A two-dimensional
model of the atmosphere, 2: The tropospheric budgets
of the anthropogenic chlorocarbons CO, CH4, CH3Cl,
and the effects of various NO, sources on tropospheric
ozone, J. Geophys. Res.. 88, 6641-6661, 1983
Denis, L., J. P. Pornmereau, F. Goutail, T. Portafaix,
A. Sarkissian, M. Bessafi, S. Baldy, J. Leveau, P.V.
Johnston and A. Matthews, SAOZ Total 03 and N02 at



636

the SouthernTropicsand Equator,Proc. 3rd Europ. Symp.
on Polar Stratospheric Ozone, EC Ed., 458-462, l 995.
Harwood, M. H., and R. L. Jones, Temperature
Dependent Ultraviolet Cross-sections of N01 and
N204: Low Temperature Measurements of the
Equilibrium Constant 2N02 <--> N204, J. Geophys.
Res., 9, 922, l 994.
Hoiskar, B.A.K., A. Dahlbak, G. Vaughan, G.O.
Braathen, F. Goutail, J.P. Pommereau and R. Kivi,
Seasonal Variations in Air Mass Factors for Ozone
ComputationsBasedon ClimatologyData,Proc. 3rdEurop.
Symp. on Polar Stratosph.Ozone,EC Ed, 557-562, 1995.
Lambert, J.-C., M. Van Roozendael, P. Peeters, P.C.
Simon, M.-F. Merienne, A. Barbe, H. Claude, J. de La
Noe and J. Staehelin, GOME Ozone Total Amounts
Validation by Ground-based Observations Performed
at the NDSC/Alpine Stations, Proceedings of the
GOME Geophysical Validation Final Results
Workshop, 24-26 January 1996, ESRIN, Frascati,
Italy, ESA WPP-108, pp.115-121, May 1996•.
Lambert, J.-C., M. Van Roozendael, P.C. Simon, M.
De Maziere, F. Goutail, A. Sarkissian, J.-P.
Pommereau, L. Denis, V. Dorhokov, P. Eriksen, E.
Kyro, J. Leveau, H.K. Roscoe, G. Vaughan and C.
Wahlstrom, Validation of the ERS-2 GOME Products
with the SAOZ Network, Proceedings of the GOME
Geophysical Validation Final Results Workshop, 24-26
January 1996, ESRLN,Frascati, Italy, ESA WPP-I08,
pp. l 23- l3 l, May l996b.
Lambert, J.-C., M. Van Roozendael, M. De Maziere, J.
Granville, P.C. Simon, F. Goutail, A. Sarkissian, J.-P.
Pommereau, L. Denis, V. Dorhokov, P. Eriksen, E.
Kyro, J. Leveau, H.K. Roscoe, G. Vaughan and C.
Wahlstrom, Validation of the ERS-2 GOME Total
Ozone Measurements with the SAOZ Ground-based
Network during the Period: 28 June- l 7 August l 996,
Proc. of Quad. Ozone Symposium at L 'Aquila, Italy,
12-21 September 1996, in press, 1997•
Lambert, J.-C., M. Van Roozendael, J. Granville, P.
Peeters, P.C. Simon, H. Claude and J. Staehelin,
Comparison of the GOME ozone and N02 total
amounts at mid-latitude with ground-based zenith-sky
measurements, Proc. of Quad. Ozone Symposium at
L 'Aquila, Italy, 12-21September1996, in press, l997b.
Merienne, M.F., A. Jenouvrier and B. Coquart, The
N01 Absorption Spectrum I: Absorption Cross-sections
at Ambient Temperature in the 300-500 nm Region, J.
Atm. Chem., 20, 281, 1994.
Millier, J.-F., and G.P. Brasseur, IMAGES: A three­
dimensional chemical transport model of the global
troposphere,J. Geophys.Res., JOO, 16,445-16,490,1995
Sarkissian, A., G. Vaughan, H.K. Roscoe, L.M.
Bartlet, F.M. O'Connor, D.G. Drew, P.A. Hughes and
D.M. Moore, Accuracy of Measurements of Total
Ozone by a SAOZ Ground-based Zenith Sky
Spectrometer, J. Geophys. Res., 102, l 997.
Pommereau, J.-P., and F. Goutail, Ground-based
Measurements by Visible Spectrometry during Arctic
Winter and Spring l988, Geophys.Res. Let., 891, 1988.

Pommereau, J.-P., and J. Piquard, Ozone and nitrogen
dioxide vertical distributions by UV-visible solar
occultation fromballoons,Geophys.Res. Let., 1227, l994.
Sarkissian, A., H.K. Roscoe, D.J. Fish, M. Van
Roozendael, M. Gil, H.B. Chen, P. Wang, J.-P.
Pommereau and J. Lenoble, Ozone and N02 air-mass
factors for zenith-sky spectrometers: Intercomparison
of calculations with different radiative transfer models,
Geophys. Res. Lett., 22, l l l3-l l l6, l 995.
Van Roozendael, M., M. De Maziere and P.C. Simon,
Ground-based Visible Measurements at the
Jungfraujoch Station since l 990, J. Quant. Spectrosc.
Radiat. Transfer, 52, 231-240, l 994.
Van Roozendael, M., C. Hermans, Y. Kabbadj, J.-C.
Lambert, A.-C. Vandaele, P.C. Simon, M. Carleer, J.­
M. Guilmot, R. Colin, Ground-Based Measurements of
Stratospheric OClO, N02 and 03 at Harestua, Norway
(60°N, l0°E) during SESAME, Proceedings of the
12th ESA Symposium on European Rocket and Balloon
Programmes & Related Research, Lillehamer, Norway,
29 May - 1June1995, ESA SP-370, 305-3 IO, 1995.
Van Roozendael, M., J.-C. Lambert, P.C. Simon, G.
Hansen, A. Dahlback, D. De Muer, E. Schoubs, R.
Koopman, H. Vanderwoerd, A. Piters, A. Barbe, H.
Claude, J. de La Noe, M.-F. Merienne and J. Staehelin,
Ground-based validation of GOME total ozone
measurements by means of Dobson, Brewer and GUY
instruments,Proc. of Quad. Ozone Ozone Symposium at
L 'Aquila, Italy, 12-21September1996, in press, l 997•.
Van Roozendael, M., P. Peeters, H.K. Roscoe, H. De
Backer, A. Jones, G. Vaughan, F. Goutail, J.-P.
Pommereau, E. Kyro, C. Wahlstrom, G. Braathen, and
P.C. Simon, Validation of Ground-based Visible
Measurements of Total Ozone by Comparison with
Dobson and Brewer Spectrophotometers, submitted to
J. Atm. Chem., 1997b.
Vaughan, G., H.K. Roscoe, L.M. Bartlett, F. O'Connor,
A. Sarkissian, M. Van Roozendael, J.-C. Lambert, P.C.
Simon, K. Karlsen, B.A. Kaestad Hoiskar, D.J. Fish,
R.L. Jones, R. Freshwater, J.-P. Pommereau, F.
Goutail, S.B. Andersen, D.G. Drew, P.A. Hughes, D.
Moore, J. Mellqvist, E. Hegels, T. Klupfel, F. Erle, K.
Pfeilsticker, U. Platt, An intercomparison of ground­
based UV-visible sensors of ozone and N02, J.
Geophys. Res., 102, 1411-1422, 1997.

7. ACKNOWLEDGEMENTS

The authors would like to thank the staff of the SAOZ
stations and particularly P. Gerard, J. Granville and J.
Hattier for their computational and logistical support.
They also thank J. Shanklin for providing BAS Dobson
data from Antarctica. This work was supported by the
PRODEX A.O. ERS-2 Project 1 and the OSTC
contract GC/35/002 in Belgium, the Programme
National de Chimie de l'Atrnosphere in France, and
the Environmental Programme of the European
Commission in the frame of SCUVS-II, contract
EV5V-CT93 0334.


	Page 1
	Images
	Image 1
	Image 2


	Page 2
	Images
	Image 1


	Page 3
	Titles
	Space at the service 


	Page 4
	Titles
	Cover image 
	Multitemporal view of Florence and its surroundings, obtained from three images acquired by ERS-1 and ERS-2 
	ESA SP-414: Proceedings of the Third ERS Symposium 
	Published by: 
	Compiled by: 
	Price Code: 
	Copyright 
	ISBN 92-9092-656-2 
	ESA Publications Division 
	ESTEC, Noordwijk, The Netherlands 
	T.-0. Guyenne & D. Danesy 
	200 Dfl (the set of 3 volumes) 
	© 1997 European Space Agency 
	Printed in The Netherlands 
	1 


	Page 5
	Titles
	iii 
	Contents 
	Volume I 
	L. Emiliani, ESA Directorate of Observation of the Earth & its Environment 
	H.J. Allgeier. European Commission: Earth Observation and Space - European Perspective 
	C. J. Rapley, Executive Director, IGBP: The Earthfrom Space: What Nextfor Europe? 
	Symposium Summary 
	Soil Moisture 
	21 
	Hydrology 


	Page 6
	Titles
	Land Use 
	Chair: H. De Groof & A. Sowter 
	Posters 


	Page 7
	Titles
	Forestry 


	Page 8
	Titles
	DE Ms 
	Geology 
	Hazards 


	Page 9
	Titles
	Volume II 
	GOME 
	Chair: J. Burrows & P. Simon 


	Page 10
	Titles
	Atmosphere and Climate 


	Page 11
	Titles
	Ice Properties and Ice Sheet Topography 


	Page 12
	Titles
	Sea Ice 
	Chair: 0 Johannessen 
	Ice Dynamics 
	Coastal Zones 


	Page 13
	Titles
	Global Change 
	Volunie III 
	Winds and Waves 


	Page 14
	Titles
	Posters 
	Sea-Surface Temperature & Oceanography 


	Page 15
	Page 16
	Titles
	Ocean Circulation 
	A. Pauluhn 
	Altimetry 
	Marine Geoid 


	Page 17
	Titles
	Meteorology 
	ATSR Instrument Performance 
	Orbits 


	Page 18
	Titles
	Interferometry 
	JERS/ERS Synergy 
	Products and Services 
	List of Participants 


	Page 19
	Titles
	GOME 


	Page 20
	Page 21
	Titles
	THE GLOBAL OZONE MONITORING EXPERIMENT (GOME): 
	AND FIRST SCIENTIFIC RESULTS 


	Page 22
	Tables
	Table 1


	Page 23
	Images
	Image 1


	Page 24
	Images
	Image 1
	Image 2


	Page 25
	Titles
	::::::::1·. 
	:::::::1: 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1
	Table 2


	Page 26
	Page 27
	Titles
	591 
	GROUND SEGMENT FOR ERS-2 GOME SENSOR AT THE GERMAN D-PAF 
	D. Loyola, W. Balzer, B. Aberle, M. Bittner, K. Kretschel, E. Mikusch, H. Mi.ihle, T. Ruppert, 
	Keywords: GOME, Total Ozone Measurements, D-PAF 
	Figure 1. The steps of GOME data processing 

	Images
	Image 1
	Image 2
	Image 3


	Page 28
	Titles
	Figure 2. The level O-to-I processing 

	Images
	Image 1
	Image 2


	Page 29
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 30
	Titles
	~~ 
	, 
	.,_, 
	C - ESC + fc . GVC. AMFcloud 
	V: 'Dtoro.l - ---~-----~= 
	AMF;oro.1 

	Images
	Image 1

	Tables
	Table 1


	Page 31
	Images
	Image 1


	Page 32
	Images
	Image 1


	Page 33
	Page 34
	Titles
	., 
	� 
	� 
	� 
	Instrument Mode 
	1000 2000 3000 
	Pixel Readouts Band N 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1
	Table 2


	Page 35
	Titles
	FPA temp. (ch. IV) 
	·rr o- c:J u s·~ 
	9145 9150 9155 9160 9165 
	Duration of SUNCAL mode 
	200 
	150 
	100 
	50 
	9145 9150 9155 9160 9165 

	Images
	Image 1


	Page 36
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 37
	Page 38
	Page 39
	Page 40
	Titles
	~~1iJ:r;ffi;.1~i~~%;~#f:lAl#~1 
	·- 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16
	Image 17
	Image 18


	Page 41
	Titles
	>- 
	~~¥~" 
	__ ~}(;); 
	~s 
	6 t 1:--J-.+~~~ �... h·+~~+LJ··---T.~-; -~~~~+-- .. ·······-J---··--·-----·--,,i ~ 
	~5[_~~~~~~~~~~~~~= 
	~ :t I I I I··~ vh+-t t-I I I I n: nI J 
	~ + . � -r � .� s ·: ~.! J,. _]___·--~ .....�.......... !. ~ 
	t5 5 t }~~:t-·-f-"°T''-f-·-·+·-:i-·-:t-;. ""°'f=· �� ;_·~--~-- .. -~, , . 3. � ---~----._ j 
	~ :t : - : : .... J 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 42
	Tables
	Table 1
	Table 2


	Page 43
	Page 44
	Page 45
	Page 46
	Images
	Image 1


	Page 47
	Page 48
	Titles
	0\ V\ {\J\[. Irv-. 
	I , I .i r 
	I I I I 
	I' \ : I 
	(a) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 49
	Titles
	o 
	o 
	o 
	1150 GOME pixel 
	~-~-------------·--------- 
	o.ooot vo <>~ 
	200 °~ oo o c "' coo <> 00 
	' i 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2


	Page 50
	Titles
	__ .. ------------ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9

	Tables
	Table 1


	Page 51
	Titles
	ABSTRACT 
	1. INTRODUCTION 
	2. METHODOLOGY 


	Page 52
	Titles
	616 
	- ~ 
	0~ ,====-1.0 ~JO_; 

	Images
	Image 1


	Page 53
	Titles
	3. RESULTS 
	- 
	"f "~' ~ .� 
	:v Lt=--··· /··/ ')111_, 
	t. . . . - c " . 
	s ~- o.s .--/ \ ~::::.__._:_\-_-L" ~~:O 

	Images
	Image 1


	Page 54
	Titles
	618 
	" 
	..s 
	o ] c: o~ o-; 
	3~ ~ / §-= ~~~ ~ ~ 
	<~ '~ § ·~ 2 
	-=~ 0 ~ t; 
	~ ~ s t ~ 
	Z"' r , - 
	y 
	� t '- \ � � f """\ j. 
	1! Ii 
	51 o~ o~ o=r~l ~ f 
	.::: ~ § ~ ~ s 
	~ - 
	"' 
	$ f ~ l 3 ~l :-it- L f L j 3 
	���� 
	"' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16


	Page 55
	Titles
	J 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 56
	Titles
	4. CONCLUSIONS 
	5. ACKNOWLEDGEMENTS 
	6. REFERENCES 


	Page 57
	Titles
	DEVELOPMENT OF A PROTOTYPE ALGORITHM FOR THE OPERATIONAL 
	Robert J. D. Spurr 


	Page 58
	Titles
	%2 = ""' ( YmeasU,)-Ysim(-<,))2 7 
	Ys1m(A,;) = C(A,) · \T(A,bh)J, (8) 
	lbmca,-Yn)-Kn(x-xJ; _1 + lirx-xdl; _1 (!) 
	c = .6.y1. sy-I· .6.y + &1� sa-I & (5) 

	Images
	Image 1
	Image 2


	Page 59
	Titles
	. . [- jh1-h1J] 
	S0(z,J) = e,.e1.exp -H- (9) 


	Page 60
	Page 61
	Images
	Image 1


	Page 62
	Images
	Image 1


	Page 63
	Page 64
	Page 65
	Titles
	POLE-TO-POLE VALIDATION OF THE ERS-2 GOME LEVEL 2 PRODUCTS 


	Page 66
	Tables
	Table 1


	Page 67
	Titles
	~ 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 68
	Titles
	~=::::;::::=========: 40 ...�... 
	~ 
	5 350 Jf',_i··~· .· .·. · ... ·;,A.·~"~r.1·. 
	....�.. 1 o , . , " c . . . 'Li ' ' ,,, . . , ,.:.zq if- ! 
	~ o \ . !� i:.i. �: ;77~ifF1~ : , . � . 
	& -2ol__~~-:--:-~----.~~:.__0Ci~~l'J~__. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 69
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 70
	Titles
	a~~~~~~~~~~~~~~~~~~ 
	5 6 
	"' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8

	Tables
	Table 1
	Table 2


	Page 71
	Images
	Image 1


	Page 72
	Page 73
	Images
	Image 1
	Image 2


	Page 74
	Images
	Image 1
	Image 2


	Page 75
	Titles
	5 
	10 
	15 
	20 
	estimated model uncertainty 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 76
	Page 77
	Page 78
	Titles
	rBn(T(pJ).tn(pJ+ l 
	Ii=[_1Fi(n)Jo at,(p) ctn 
	- p, B n ( T (p) ). a p d p 

	Tables
	Table 1
	Table 2


	Page 79
	Titles
	§ o.6 lilUllllllUil!IRl,l,Jll,1,1,111·=1 
	- - - - 
	- -- -- -- 
	~ ~ ~ ~ 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 80
	Images
	Image 1

	Tables
	Table 1
	Table 2


	Page 81
	Page 82
	Page 83
	Titles
	First Results on Tropospheric Observations by the 
	D. Perner, T. Kliipfel, E. Hegels, P.J. Crutzen 
	J.P. Burrows 
	Abstract 
	CH4 +OH - CH3 + H20 (1) 
	CH30 + 02 - CH20 + H02 (4) 
	1. Introduction 
	N02+h11 - NO+O 
	0 + 02 + M - M + 03 
	CH20 + Iu/ __.CHO+ H (8) 


	Page 84
	Titles
	...� 
	s 
	.,, 
	..: 
	2. Experimental and Results 
	3. Concluding remarks 

	Images
	Image 1


	Page 85
	Titles
	Latitude 
	- 
	E 
	.... 
	0 
	- 
	~ 
	.§. 
	E 
	0 
	- 
	it: 
	~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 86
	Titles
	650 
	Long~ude 100 
	!;""' 
	- 
	~ 
	.s 
	c: 
	E 
	::I 
	- 
	c: 
	~ 
	en 
	~ 
	Latitude 
	Figure 4: Differential slant columns of CH20 for an orbit west of Africa and solar zenith angle (reference see fig. 
	3) 
	Figure 5: Differential slant columns for N02 (reference see fig. 3) 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 87
	Titles
	6.5° E Longitude 
	52 
	6.5° E Longitude 
	52 

	Tables
	Table 1
	Table 2
	Table 3
	Table 4


	Page 88
	Titles
	Acknowledgements 
	4. References 


	Page 89
	Titles
	Year 
	88 90 
	86 
	84 
	:g:16so 
	._ 

	Images
	Image 1


	Page 90
	Images
	Image 1

	Tables
	Table 1


	Page 91
	Titles
	Dec 
	Nov 
	Oct 
	Sep 
	Jul 
	Jun 
	May 
	Apr 
	Mar 
	Feb 
	-65 I \ '1 I_.-- I ""' I i\ I ~ ,, y-,,:.;i:::·?-~~ I 
	Jan 
	0 km altitude 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 92
	Titles
	..... '-: .. .:..:-""'- .. : . 
	~ 
	-· . 
	-- ~ '< 
	-~ 
	0 0 =:~= 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9


	Page 93
	Titles
	___ : l,_~,.i~~Gnv1Jd\;.~f 
	· �.... 
	.... - .. - _ .. - " - - ,,- 
	. -, :_:·~·: '.::: ':::: ~: : . 
	. .. _ .... 
	-s s -so 
	, ...� 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12

	Tables
	Table 1
	Table 2
	Table 3


	Page 94
	Titles
	wavelength (nm) 

	Images
	Image 1

	Tables
	Table 1


	Page 95
	Page 96
	Images
	Image 1


	Page 97
	Page 98
	Page 99
	Titles
	SPECTRAL SURFACE ALBEDO DERIVED FROM GOME DATA 
	ABSTRACT 
	1. INTRODUCTION 
	2. GOME INSTRUMENT AND DATA 

	Images
	Image 1


	Page 100
	Images
	Image 1

	Tables
	Table 1


	Page 101
	Images
	Image 1
	Image 2
	Image 3


	Page 102
	Titles
	5. INFLUENCE OF AEROSOL ON THE 
	f 031 f\., 
	8 j <, 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1
	Table 2


	Page 103
	Titles
	6. CONCLUDING REMARKS 
	ACKNOWLEDGMENTS 
	REFERENCES 
	667 


	Page 104
	Page 105
	Titles
	GOME POLARISATION VALIDATION STUDY 
	P. Stammes 1, I. Aben 2, R.B.A. Koelemeijer 1, S. Slijkhuis 3, and D.M. Stam l,4 


	Page 106
	Titles
	(5) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2
	Table 3


	Page 107
	Titles
	4. GOME POLARISATION CORRECTION 

	Images
	Image 1

	Tables
	Table 1
	Table 2


	Page 108
	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 109
	Tables
	Table 1
	Table 2


	Page 110
	Titles
	674 
	ACKNOWLEDGEMENTS 
	REFERENCES 


	Page 111
	Titles
	S02, OClO, BrO, and other minor trace gases from the 
	Michael Eisinger ", John P. Burrows", 
	Abstract 
	Introduction 
	DOAS data analysis 
	ls(>..) I: I: - 
	D =In -- = L·CT·(>..) + c·>.1. 
	I(:>..) . ' t . J 


	Page 112
	Titles
	Sulfur dioxide 
	GOME S02 observations 
	\ / 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 113
	Titles
	~ 
	N 
	.~ 
	i 
	~,! 
	�� 
	:-�li·ll" ---- 
	"' 
	T ;1!lf ~ 
	"' 
	~ ~·!· ~ 
	~ 
	~ 
	"' 
	s 
	"' 
	~ 
	"' 
	"' 
	.~ 
	~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 114
	Titles
	Chlorine dioxide 
	(2) 
	(1) 
	OCIO + hv -+ 0 + CIO 
	CIO + BrO -+ Br+ OCIO 
	GOME OClO observations 

	Images
	Image 1

	Tables
	Table 1


	Page 115
	Titles
	... 
	~ 
	E 4 
	c 
	Other trace gases 
	Formaldehyde 
	Bromine monoxide 
	GOME BrO observations 
	Nitrogen trioxide 
	Chlorine monoxide 

	Images
	Image 1


	Page 116
	Titles
	Perspectives 
	Acknowledgements 
	References 
	Information from the World Wide Web 


	Page 117
	Titles
	Global Ozone Monitoring Experiment, 
	E. Hegels, P.J. Crutzen, T. Kliipfel, D. Perner 
	J.P. Burrows 
	Abstract 
	2. Experimental and Results 
	1. Introduction 

	Images
	Image 1


	Page 118
	Titles
	: \. .· .·· \ .·· 1 
	' ::" ·~--~--" 
	3. Validation 

	Images
	Image 1

	Tables
	Table 1


	Page 119
	Titles
	:~- .. 
	.. 
	.· �.. 
	... 
	.~--· .~r~ 
	. 
	. 
	. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15

	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6


	Page 120
	Titles
	4. Concluding remarks 

	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7


	Page 121
	Titles
	5. References 


	Page 122
	Page 123
	Titles
	AEROSOL OPTICAL THICKNESS FROM GOME DATA. METHODOLOGICAL APPROACH 
	Rodolfo Guzzi, Elsa Cattani, Marco Cervino, Chiara Levoni, Francesca Torricella 
	Keywords: 
	Aerosol 
	retrieval, 
	GOME 


	Page 124
	Titles
	P~TRIE'//\L: \1ETHODOLOGY 
	- 
	-a 
	(1) 
	5 
	9 
	log-r(A.) =-a log( A/ A.0) + logJ3 (2) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 125
	Titles
	(3) 
	<: (A) 
	r med (l,J = r max (J., )+ r =VJ 
	er(/,J = rmax(J.;)-rmin(J.J 
	2 
	" 
	- I -1 
	mm - a . -a 


	Page 126
	Titles
	690 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 127
	Page 128
	Page 129
	Titles
	AEROSOL OPTICAL THICKNESS RETRIEVAL FROM GOME DATA IN 

	Images
	Image 1


	Page 130
	Titles
	~ 
	~ 

	Images
	Image 1
	Image 2


	Page 131
	Titles
	x=R(y,b,x.) (2) 
	,,?,;52 
	5 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 132
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 133
	Page 134
	Page 135
	Titles
	(1) 

	Images
	Image 1
	Image 2


	Page 136
	Titles
	~ 
	~ ..� 
	� 
	� 
	z 
	] ... 
	� 
	Ao (e-t/A1 -1) 

	Images
	Image 1
	Image 2
	Image 3


	Page 137
	Titles
	~ 
	~ 
	" 
	~ ' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 138
	Images
	Image 1


	Page 139
	Titles
	PLANETARY SCALE WAVES IN TOTAL OZONE FROM ERS-2-GOME DATA 
	Michael Bittner, Stefan W. Dech, Diego Loyola 
	2. MEASUREMENTS AND DATA 


	Page 140
	Titles
	3. RESULTS 
	0 t: ..:� i ·'·~··/.·1·11 
	J, � U.L V�:J,! Jr1J ' ,_Al I 
	B 
	] 
	~ 

	Images
	Image 1
	Image 2
	Image 3


	Page 141
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 142
	Titles
	4. SUMMARY 
	5. REFERENCES 


	Page 143
	Titles
	GLOBAL OZONE MONITORING EXPERIMENT (GOME) 
	J. Callies, A. Lefebvre and A. Hahne 


	Page 144
	Page 145
	Titles
	I 
	��� 

	Images
	Image 1
	Image 2


	Page 146
	Page 147
	Titles
	First results of GO BELIN project : 
	GOME Breadboard Model characterisation under ambient and vacuum conditions 


	Page 148
	Page 149
	Page 150
	Titles
	714 
	·ffi 
	! 
	~ 
	3l 
	~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15
	Image 16

	Tables
	Table 1
	Table 2


	Page 151
	Titles
	VALIDATION OF GOME WITH GROUND-BASED OZONE MEASUREMENTS 


	Page 152
	Titles
	716 

	Images
	Image 1

	Tables
	Table 1
	Table 2


	Page 153
	Titles
	· .� ·. 
	0.8 
	~ � � =: � I 
	0.C 
	-, .0 
	~ 
	cD i 0 
	E 
	G o I -~ 
	eve= VCD (1 - CCF) x VCD x AM Fg - ESC 
	+ CCF x AM Fe ' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8

	Tables
	Table 1
	Table 2
	Table 3


	Page 154
	Tables
	Table 1


	Page 155
	Page 156
	Page 157
	Titles
	~ 
	VJ~/\ 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 158
	Images
	Image 1

	Tables
	Table 1


	Page 159
	Titles
	(1) 

	Images
	Image 1


	Page 160
	Titles
	-r5 =-r~ +-r~ +-rAS ex~--r~u)+-r~ e~-::J (2) 
	TAA = exq-(1- ro 0 )-rAu] (3) 
	_ Earth - shine radiance* n ( 4) 
	REFGOME - sun lrradlance vcose, 

	Images
	Image 1


	Page 161
	Titles
	' 
	[ m 2]2 
	~(REF_ GOME(A.;) - REF_ REC(A.;)) 
	[~(REF_ GOME(A.i))2 y 

	Tables
	Table 1
	Table 2


	Page 162
	Titles
	~:t?tmWtftM·I --- 
	(a) 
	,illllliiFr r::::g~~if K I I I I 
	(c) 
	11111 D D 1111 � 
	(d) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1


	Page 163
	Page 164
	Page 165
	Titles
	VALIDATION OF THE ERS-2 GOME OZONE PRODUCTS 


	Page 166
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 167
	Titles
	+ ! +HH+- a) 30 ~ + i ++iH+ -t\- (b) I 
	! -++- * -++++ + i +-ii+. -!Hf- + i 

	Images
	Image 1

	Tables
	Table 1


	Page 168
	Page 169
	Images
	Image 1
	Image 2


	Page 170
	Titles
	~ 
	4 .. STR.\Y-LIGHT FR.\CTI0'.'1 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 171
	Titles
	"' 
	-~~---------....; 
	~ ~ 
	~ 
	·2"~-~-----~-~ 
	5. PIXEL-DEPENDENT TIME LAGS 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 172
	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 173
	Titles
	8. LAMP-LINE EVOLUTION 
	RECOMMENDATIONS 
	ACKNOWLEDGEME."ITS 
	REFERENCES 
	~ ~···· 

	Images
	Image 1
	Image 2


	Page 174
	Page 175
	Titles
	INTERCOMPARISON OF GOME AND ATSR-2 REFLECTIVITY MEASUREMENTS 
	RB.A. Koelemeijer, P. Stammes 
	P.D. vVatts 


	Page 176
	Titles
	< 
	~ 
	] 

	Images
	Image 1
	Image 2


	Page 177
	Titles
	(%) 
	t5 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 178
	Titles
	'l 
	i 
	... 
	·.� 
	z OJ 
	(/) r 
	'-- i 
	f 
	.. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1


	Page 179
	Images
	Image 1
	Image 2


	Page 180
	Titles
	- 
	~ 

	Images
	Image 1
	Image 2
	Image 3


	Page 181
	Titles
	3. RESULTS AND DISCUSSION 
	3.1 Instrument degradation 
	(8) 
	(5) 


	Page 182
	Titles
	746 
	1.30 .-------r---.---~--.....-----.---- 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1
	Table 2
	Table 3


	Page 183
	Page 184
	Page 185
	Titles
	OZONE PROFILE RETRIEVAL FROM GOME SATELLITE DATA 
	R. de Beek, R. Hoogen, V. Rozanov, J.P. Burrows 


	Page 186
	Titles
	y-yo = Ko(i-io) 
	e= (y-yo)-Ko(i-io) 
	eTSy1e+Afl°S;;1Af= min (4) 
	- - (vT5-I v 5-I)-IK.Ts-1(- - ) 
	Xi =Xa + ao v ao + a 0 y y - Yo 
	= Xa+Do y-yo 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 187
	Titles
	'·' 

	Images
	Image 1
	Image 2
	Image 3


	Page 188
	Titles
	2 (- -)rs-1(- -) 
	dry (- - )rsA-1 (- - ) 
	S= (K~s;1Kn+s-;;1)-1 
	ry (- - )TS-!(- - ) 

	Images
	Image 1
	Image 2


	Page 189
	Titles
	330 
	- ""] 
	320 
	310 
	wave!ength [nm] 
	290 300 
	8 
	2 4 6 
	03 Number Densities [I011 crn-2 krn"] 
	0 
	10 
	50 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 190
	Titles
	Acknowledgments 
	References 


	Page 191
	Images
	Image 1


	Page 192
	Titles
	Preliminary GOME Ozone Profile 
	2 4 6 8 
	1, -- 
	~JL 
	----- -- � --~~i~ 
	-. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 193
	Titles
	~ f ..... -5-~·· / > 7 .. ·. 
	--3 . .···· . . . s 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 194
	Titles
	:~:II 

	Images
	Image 1


	Page 195
	Page 196
	Page 197
	Titles
	761 


	Page 198
	Page 199
	Images
	Image 1


	Page 200
	Titles
	" 
	) 
	" 
	" 
	s 
	) 

	Images
	Image 1
	Image 2


	Page 201
	Titles
	200 500 1600 
	Figure 3: Distribution of surface UV-B radiation on 2. 9. 1995 calculated from GOME and ATSR-2 data. Left: Cloud 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 202
	Page 203
	Page 204
	Titles
	j 
	� 

	Images
	Image 1

	Tables
	Table 1


	Page 205
	Titles
	x 
	x 
	x 
	+ 
	x 
	x 
	x 
	+ 
	x 
	~ ~ ~ 
	~ 
	� 
	5 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 206
	Titles
	x 
	x 

	Images
	Image 1


	Page 207
	Page 208
	Page 209
	Titles
	A SURVEY OF TROPICAL CIRRUS PARTICLE SIZE AND SHAPE 


	Page 210
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 211
	Titles
	.. ' 
	� 
	~~------- 
	g , , l il'~'f~""' 
	' ....�. 
	10[ � 
	=i.., 
	l 
	/ .. ( 
	.. 
	.: // 
	~ . 
	"' ' 
	0 'ct I 
	~ 
	g woo{ 
	f I\ > 
	::r ! . 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 212
	Titles
	~) 
	!:l 
	1 
	~ 
	~ 
	. 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 213
	Titles
	� 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 214
	Page 215
	Titles
	MODELING THE IONOSPHERE WITH PRARE 


	Page 216
	Images
	Image 1

	Tables
	Table 1


	Page 217
	Titles
	~ , .... 
	~ 
	-~-·@ 
	--- ~· 
	------ 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 218
	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 219
	Page 220
	Page 221
	Titles
	Coupled analysis of active and passive microwave measurements. 
	Attempt of retrieval improvement of geophysical parameters 
	Sid-Ahmed Boukabara 
	Laurence Eymard 
	Catherine Guillou 
	Piotr Sobieski 
	David Lemaire 
	Albert Guissard 
	Abstract 
	1 Introduction. 
	2 Three-scale direct model 


	Page 222
	Images
	Image 1
	Image 2


	Page 223
	Titles
	4 Generalisation 
	Pmeas(i,j) = [~~i)T~ -TB(i)]Y] 
	(7) 
	3 Inversion method 
	Validation of the inversion 
	5 
	5 .1 First comparison 
	(6) 

	Images
	Image 1


	Page 224
	Titles
	5.2 Second comparison 
	6 Conclusion 


	Page 225
	Titles
	" 
	r =i 
	115 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10


	Page 226
	Titles
	References 
	~ 
	~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9


	Page 227
	Page 228
	Titles
	QE= p LCEu.{q,- q,) 
	(2) 
	(3) 

	Images
	Image 1
	Image 2
	Image 3


	Page 229
	Images
	Image 1

	Tables
	Table 1


	Page 230
	Images
	Image 1


	Page 231
	Page 232
	Titles
	3.0 
	1.0 
	�. 5 2.0 2.5 
	400 t 
	300 
	200' (\ 
	. I \ 
	1 00 ~. . / \ , - peck interval 

	Images
	Image 1


	Page 233
	Titles
	.. \ 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 234
	Titles
	~ . 

	Images
	Image 1
	Image 2


	Page 235
	Titles
	(3) 

	Tables
	Table 1


	Page 236
	Page 237
	Page 238
	Page 239
	Page 240
	Images
	Image 1


	Page 241
	Titles
	a 
	. 
	- 
	� 
	. - 
	- 
	·-···----------------------·--···;:.·;7'<-:.'.-:.:':~-.:::~~----~-~~~-~~~~-- 
	� 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5


	Page 242
	Titles
	- 
	. . 
	o o>to;;, o 
	t5 60 
	i5 30 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 243
	Page 244
	Page 245
	Page 246
	Titles
	t 
	N 
	Contour lirie in;rva1:~25frm 
	, ~>=:.-Millerand 
	San Martin 
	<. 

	Images
	Image 1
	Image 2


	Page 247
	Images
	Image 1
	Image 2


	Page 248
	Titles
	(in z_J 
	LE= - p. 0.623 · l"K 2 u(z) ( e(z) - E(O) )(1 - 5Ri)- 
	p( ln ;,) 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 249
	Titles
	0 5 .: 15 2J 
	/ 
	/ 
	/ 
	0 / 
	/o o 
	/ 
	/ 0 
	/ 0 
	ID / 
	'.)~o 
	. = r- 
	E 
	u 

	Images
	Image 1


	Page 250
	Page 251
	Titles
	Ice Discharge from north and northeast Greenland using ERS data 
	Eric Rignot 
	Abstract 
	Introduction 


	Page 252
	Titles
	Arctic Ocean 
	Inland Ice 
	Methods 

	Images
	Image 1


	Page 253
	Titles
	Results 

	Images
	Image 1


	Page 254
	Titles
	Conclusions 
	References 


	Page 255
	Images
	Image 1


	Page 256
	Titles
	�t~'<> ~<> 
	··.. ¢<> Iii 
	~tf]. il<><>~ o 
	fii. $~8 
	0o ~'\~o 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 257
	Images
	Image 1


	Page 258
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 259
	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 260
	Tables
	Table 1


	Page 261
	Page 262
	Titles
	~ 
	] 
	3. THE POLAR SEA ICE (PSI) IMAGES 

	Images
	Image 1


	Page 263
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 264
	Page 265
	Page 266
	Page 267
	Titles
	CHARACTERISTIC SNOW AND ICE PROPERTIES OF A NORWEGIAN ICE CAP 


	Page 268
	Images
	Image 1


	Page 269
	Page 270
	Titles
	[~J 

	Images
	Image 1
	Image 2
	Image 3


	Page 271
	Images
	Image 1


	Page 272
	Page 273
	Images
	Image 1


	Page 274
	Images
	Image 1
	Image 2
	Image 3


	Page 275
	Titles
	839 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 276
	Images
	Image 1


	Page 277
	Titles
	841 

	Images
	Image 1
	Image 2


	Page 278
	Titles
	I 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 279
	Images
	Image 1


	Page 280
	Page 281
	Titles
	"' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 282
	Titles
	~ . 
	"' 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 283
	Page 284
	Page 285
	Page 286
	Images
	Image 1
	Image 2


	Page 287
	Titles
	0.0 
	-s.o 
	-10.0 
	-15.0 
	Basal temperature CC) 

	Images
	Image 1

	Tables
	Table 1


	Page 288
	Images
	Image 1


	Page 289
	Images
	Image 1


	Page 290
	Titles
	·~ 

	Images
	Image 1
	Image 2
	Image 3


	Page 291
	Images
	Image 1


	Page 292
	Page 293
	Titles
	MONITORING SNOW PROPERTIES ON GREENLAND 
	ABSTRACT 
	SUMMER SNOW MELTING 
	-25 i----~----~-- 
	INTRODUCTION 

	Images
	Image 1


	Page 294
	Titles
	ESTIMATING SNOW ACCUMULATION 
	MONITORING THE SNOW MELT EXTENT 
	r· ~~ 
	~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2
	Table 3


	Page 295
	Titles
	en 
	OBSERVING SNOW METAMORPHISM 

	Images
	Image 1


	Page 296
	Titles
	74~N 
	69?N 
	64°N 
	74~N 
	. ·. 
	69?N 

	Images
	Image 1
	Image 2


	Page 297
	Titles
	100 200 300 400 500 600 
	REFERENCES 
	ACKNOWLEDGEMENT 

	Images
	Image 1

	Tables
	Table 1


	Page 298
	Page 299
	Titles
	Ice velocity at the ice front of the Filchner-Ronne Ice Shelf, 
	Eric Rignot 
	Douglas R. MacAyeal 
	Abstract 
	Introduction 
	SAR Data 


	Page 300
	Titles
	Model Input Data 

	Images
	Image 1
	Image 2


	Page 301
	Titles
	Model Experiments 
	~ 
	R 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 302
	Titles
	866 
	Conclusion 
	References 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 303
	Page 304
	Titles
	.,,,, 
	- 

	Images
	Image 1
	Image 2


	Page 305
	Images
	Image 1


	Page 306
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 307
	Titles
	871 
	MULTI-SOURCE SNOW COVER MONITORING IN EASTERN SWITZERLAND 
	Jens Piesbergen, Francesco Holecz, and Harold Haefner 
	Remote Sensing Laboratories, Department of Geography, University of Zurich 
	fax: +41 1 362 52 27, email: {piesi, franci, haefner )@geo.unizh.ch 

	Images
	Image 1


	Page 308
	Titles
	872 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 309
	Titles
	873 
	_j 
	I I 

	Images
	Image 1
	Image 2


	Page 310
	Titles
	874 
	5. DISCUSSION AND CONCLUSIONS 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 311
	Titles
	875 
	ACKNOWLEDGMENTS 
	REFERENCES 

	Images
	Image 1
	Image 2


	Page 312
	Page 313
	Titles
	Topographic Map: EK s TR "'o MI s E N 

	Images
	Image 1
	Image 2


	Page 314
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 315
	Titles
	Phase value 

	Images
	Image 1
	Image 2


	Page 316
	Page 317
	Page 318
	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 319
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 320
	Titles
	[QJ 
	[i] 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 321
	Titles
	885 

	Images
	Image 1
	Image 2
	Image 3


	Page 322
	Page 323
	Page 324
	Images
	Image 1
	Image 2


	Page 325
	Images
	Image 1
	Image 2


	Page 326
	Images
	Image 1


	Page 327
	Page 328
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1
	Table 2


	Page 329
	Images
	Image 1


	Page 330
	Titles
	O.LO ~ 
	~ 
	0.30 ~ 
	Uncalibrated data 
	0.20 
	0.15 
	0.1 or 
	TOA Corrected data 
	--f:.::~~=1 
	(- ; 
	l\( 
	:o 20 30 40 50 60 
	0 10 20 30 40 50 60 
	(b) 
	Key to 
	-:· 
	- 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 331
	Titles
	(2) 
	r r 
	!::.. (B2-!::..2 -!::..2 +D2) 

	Images
	Image 1


	Page 332
	Titles
	77.5 s 
	85W 
	84W 
	= 47t (d-d) 
	<I>u = 4n d 

	Images
	Image 1

	Tables
	Table 1


	Page 333
	Titles
	Relative velocity 

	Images
	Image 1


	Page 334
	Titles
	Velocity profiles (1992 and 1994-96) 
	=1 / 


	Page 335
	Tables
	Table 1


	Page 336
	Titles
	_,)k" I 

	Images
	Image 1

	Tables
	Table 1


	Page 337
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 338
	Images
	Image 1

	Tables
	Table 1


	Page 339
	Titles
	«r ~~ t/ 
	~ 95 Cl-'/'~~~/ 
	:::- .r.fi-~ - --;:.._ ~~ .. ~~-. 
	·~ K. ·~ ·~ 
	~ - 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 340
	Page 341
	Titles
	Sea Ice 


	Page 342
	Page 343
	Titles
	ICEWATCH - REAL-TLi\1E SEA ICE MONITORING OF THE NORTHERN SEA ROUTE 
	0. M. Johannessen, S. Sandven, L. H. Pettersson, K. Kloster, T. Hamre, J. Solhaug 
	A. M. Volkov, V. Asmus, 0. E. Milekhin, V. A. Krovotyntsev 
	V. D. Grischenko, V. G. Smimov 
	L. P. Bobylev, V. V. Melentyev, V. Alexandrov 


	Page 344
	Tables
	Table 1


	Page 345
	Tables
	Table 1


	Page 346
	Tables
	Table 1


	Page 347
	Page 348
	Images
	Image 1


	Page 349
	Images
	Image 1


	Page 350
	Titles
	60°E 
	65°E 
	70°E 
	75°E 
	80°E 
	85°E 
	90°E 
	·---~---~· 
	95°E 
	·./!I 
	: I 
	·.. I 
	. I 
	I 
	100°E 
	80°N 
	70°N 
	Polar Stereographic Projection 

	Images
	Image 1


	Page 351
	Images
	Image 1
	Image 2


	Page 352
	Images
	Image 1


	Page 353
	Page 354
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 355
	Titles
	919 
	4 RESULTS AND DISCUSSION: 
	s 
	g. 20 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 356
	Titles
	920 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 357
	Page 358
	Page 359
	Titles
	SEA ICE DISPLACEMENT MEASURED BY ERS-1 SAR INTERFEROMETRY 
	Patrik B.G. Dammertl , Matti Lepparanta- and Jan Askne! 


	Page 360
	Titles
	FINLAND 
	. Bay of 
	, ~. ,,.... .....� 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 361
	Titles
	4nB 4n 
	~cp= n !)Jz+-~7]+<P +nx2n (I) 
	~i· 

	Images
	Image 1


	Page 362
	Titles
	\7 ·CY+ Ta+ Tw -phg\7~ = 0 
	"' 
	(a) 
	(b) 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 363
	Page 364
	Page 365
	Images
	Image 1


	Page 366
	Titles
	,, 
	\~,.· 

	Images
	Image 1


	Page 367
	Titles
	FLOE SIZES IN THE EAST ANTARCTIC SEA ICE ZONE ESTIMATED 

	Images
	Image 1


	Page 368
	Images
	Image 1


	Page 369
	Images
	Image 1
	Image 2


	Page 370
	Page 371
	Tables
	Table 1


	Page 372
	Titles
	� 

	Images
	Image 1


	Page 373
	Titles
	STUDY OF THE TEMPORAL NATURE OF ARCTIC LEADS DURING SPRING USING 
	--~--1- m; 
	' ' /1 
	_r - - - ---1- - -\ - - .7l"N 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 374
	Images
	Image 1
	Image 2
	Image 3


	Page 375
	Titles
	0 1 2 3 4 5 6 7 8 9 10 11 
	---------- 
	--~------- 
	- 
	:---..__ __ -- ----~-\\~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2


	Page 376
	Images
	Image 1
	Image 2
	Image 3


	Page 377
	Titles
	ct: -25 .L-----------------' 

	Images
	Image 1


	Page 378
	Page 379
	Images
	Image 1


	Page 380
	Titles
	.... 
	10 
	-10 
	······ 
	"'··· .. 
	. ..... 
	' ' 
	:_ .... ,: -, , 
	.... '.,. 
	' 
	., ... 
	.· 
	0 
	20 
	Range [km] 
	100 

	Images
	Image 1
	Image 2


	Page 381
	Titles
	0.6 
	600 
	400 
	200 
	-0.2 �......... ~ _.,_""""""'...,_,_.~~_._~ .....�... '-L.."-''-L.L..'-'--'-'-~.._, 
	-600 -400 -200 0 
	m 
	1.0 
	0.2 
	0.0 
	0.8 
	0.4 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 382
	Titles
	946 
	~ 
	Figure 4: Cross spectra of ocean waves in open water (left) and sea ice (right) 
	Figure 5: Real and imaginary part of cross spectrum computed from a subscene showing waves in open water 
	Figure 6: Cut through cross spectrum in azimuthal direction 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8
	Image 9
	Image 10
	Image 11
	Image 12
	Image 13
	Image 14
	Image 15

	Tables
	Table 1
	Table 2
	Table 3


	Page 383
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 384
	Images
	Image 1


	Page 385
	Titles
	MESOSCALE SEA ICE DYNAMICS IN THE WEDDELL SEA 


	Page 386
	Images
	Image 1


	Page 387
	Titles
	!II! r I/--------------­ 
	~:::===~=======-; ;;;;~:::::: 
	----------------~- 
	__________________ ,,,,,, _ 
	l:::::::::::::::::::::::::::.::::: ~ ~ ~ ~ : : : ~ 
	----------------------- -- '\. ' ' ' -, ' ' 
	-~---~----------- ...._ ' '' ' ' ...._ 
	d 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 388
	Titles
	'II';;;;;;;;;; j; t;;; ~~ \ 
	' ' I I I I I I I i i i I \ \ \ \ \ t 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 389
	Images
	Image 1


	Page 390
	Page 391
	Titles
	MEASURING CHANGES OF ICEBERG ATTITUDES BY SAR 


	Page 392
	Titles
	In-plane rotation 
	Azimuth tilt 

	Images
	Image 1
	Image 2
	Image 3


	Page 393
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 394
	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 395
	Titles
	USE OF OCEAN WAVE IMAGING TO DETECT THE 
	Abstract 
	1 Introduction 
	2 Waves Propagating into Sea Ice 


	Page 396
	Titles
	3 Use of SAR Image Spectra 
	F(k) = II J d2x I(x) exp[-ikX] 112 
	c: 

	Images
	Image 1
	Image 2
	Image 3


	Page 397
	Titles
	+- 2 +y u+ 4 
	AL 
	NED= M20 - Mo2 
	4 Results 

	Images
	Image 1
	Image 2


	Page 398
	Titles
	5 Conclusions 
	6 Acknowledgement 
	References 

	Images
	Image 1
	Image 2


	Page 399
	Titles
	REGIONAL CHARACTERISTICS OF SEA LEVEL VARIATION IN THE SOUTHERN 


	Page 400
	Images
	Image 1


	Page 401
	Titles
	I :r 
	·~ ~[r' 
	" 
	] ~i, , .... , , I 

	Images
	Image 1
	Image 2
	Image 3


	Page 402
	Titles
	E' :f 
	a; -1 
	(a) 
	(b) 
	(c) 
	(d) 
	(e) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 403
	Titles
	Ice Dynamics 


	Page 404
	Page 405
	Titles
	(1) 
	'z ·Jaz_ . 


	Page 406
	Titles
	Jakobshavn Glacier 
	~ 
	~ 
	-100 '-----'--------'-------'--'----_J 

	Images
	Image 1

	Tables
	Table 1


	Page 407
	Images
	Image 1
	Image 2
	Image 3


	Page 408
	Images
	Image 1
	Image 2


	Page 409
	Titles
	INTERFEROMETRIC ESTIMATION OF ICE SHEET MOTION AND TOPOGRAPHY 
	Ian Joughin ', Ron Kwok1, Mark Fahnestock', Dale Winebrenner', Slawek Tulaczyk", Prasad Gogenini 
	ABSTRACT 
	1. INTRODUCTION 
	2. WIDE-AREA VELOCITY MAPPING 


	Page 410
	Images
	Image 1


	Page 411
	Images
	Image 1


	Page 412
	Images
	Image 1


	Page 413
	Titles
	5. CONCLUSIONS 
	6. ACKNOWLEDGEMENTS 
	7. REFERENCES 


	Page 414
	Page 415
	Titles
	INTERFEROMETRIC STUDY OF THE ICE STREAM IN INTERIOR 
	NORTHEAST GREENLAND 
	Mark Fahnestock 
	Ian Joughin and Ron Kwok 

	Images
	Image 1


	Page 416
	Images
	Image 1
	Image 2
	Image 3


	Page 417
	Images
	Image 1
	Image 2


	Page 418
	Page 419
	Titles
	INTERFEROMETRIC SAR FOR OBSERVATION OF GLACIER MOTION AND FIRN 


	Page 420
	Page 421
	Page 422
	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 423
	Titles
	g-28 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 424
	Page 425
	Titles
	ERS T Al~DEM STUDY OF GLACIER DYNAMICS IN NE-GREENLAND 
	Johan J. Mohr, Soren N. Madsen, Niels Reeh 
	<p .. =- 4n(>l, .. + B..L !:i.8-Af() + e.. (1) 


	Page 426
	Titles
	z 
	asc. 
	N 
	desc. 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 427
	Titles
	Sensor dependent pre-prcceeelnq 
	ERS-1/2: 
	SAR Focusing 
	lnterlerogram formation 
	Phase unwrapping 
	Elevation & displacement decomposltfon 
	Griddlng & slope calculatlon 
	ReproJectJon & data fusion 
	Geocoded geophyakal products 
	EMISAR: 
	Image mlsreglstratlon estimation 
	Power oetecnco 


	Page 428
	Images
	Image 1


	Page 429
	Titles
	wi = (d',m 


	Page 430
	Page 431
	Images
	Image 1


	Page 432
	Page 433
	Titles
	997 

	Images
	Image 1
	Image 2


	Page 434
	Images
	Image 1


	Page 435
	Images
	Image 1
	Image 2


	Page 436
	Page 437
	Titles
	EXPERIMENTS AT CCRS USING ERS TANDEM MODE DATA 
	A.L. Gray, K.E. Mattar', D. Geudtner', P.W. Vachon 
	Canada Centre for Remote Sensing, 588 Booth St., Ottawa, Ontario, Kl A OY7 

	Images
	Image 1


	Page 438
	Titles
	41tB M 
	top AR1 sin9 
	cp disp = oR 41tl'A = Vias ot 41tl'A , (3) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 439
	Images
	Image 1


	Page 440
	Titles
	1-10 
	~ 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 441
	Titles
	8R 
	lsin u sin v cos8 +cos u sin el 
	---;-\\ 
	Fi\ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 442
	Images
	Image 1


	Page 443
	Page 444
	Titles
	o~ A ' I ' ~ 
	"' 
	iD -5 f­ 
	~ 
	"' 
	"' 
	(c) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8


	Page 445
	Titles
	1009 
	.. 
	. . .. 
	. . ... ,. 
	.. -. \. 
	- J.-. J..~M_J_ - - : 
	..,.... . ':' ic.�:> - 
	. . . .�. :'\ .. 
	.. . 
	. . . . 
	. .� . 
	� � ��� :.f:' "l>l'v ~- 
	. .:.: ~ :'""'.,.' . ;':"~ -. 
	. . . . ' _.,_, . 
	_,'b .. .; , .. - 
	""' ' , .. 
	cr30 = cr- a..(0-30) - ~.sin(2(1.. + <j>)) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1
	Table 2
	Table 3


	Page 446
	Titles
	rs-«; 
	"'<> ..� ,y· .,,;~·· 
	1%'.r " 
	' ·�·<hi~ 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 447
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6


	Page 448
	Titles
	.g 20 
	'E 
	(c) so 
	(d) 0 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1
	Table 2


	Page 449
	Titles
	O'E 
	; 

	Images
	Image 1
	Image 2


	Page 450
	Page 451
	Images
	Image 1
	Image 2
	Image 3


	Page 452
	Images
	Image 1


	Page 453
	Titles
	STUDY OF MESOSCALE ATMOSPHERIC PHENOMENA OVER 
	ABSTRACT 
	1. INTRODUCTION 
	2. SAR IMAGES OF KATABATIC 


	Page 454
	Titles
	rn a 
	rn a 

	Images
	Image 1
	Image 2


	Page 455
	Titles
	1019 
	3. SIMULATION OF KATABATIC 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2


	Page 456
	Titles
	SEPT. 8, 1992 
	~ 
	4. SAR IMAGE OF ATMOSPHERIC 

	Images
	Image 1
	Image 2
	Image 3


	Page 457
	Titles
	5. SIMULATIONS OF ATMOSPHERIC 
	9.6 
	X [km] 
	14 
	13 
	> 
	"' 
	~ 

	Images
	Image 1
	Image 2


	Page 458
	Titles
	1022 
	8. REFERENCES 
	6. CONCLUSIONS 
	7. ACKNOWLEDGEMENTS 


	Page 459
	Titles
	USE OF SAR IMAGES TO STUDY COAST AL PROCESSES 
	SAR imagettes and images 
	Meteolvler numerical wave models 


	Page 460
	Images
	Image 1


	Page 461
	Titles
	1025 

	Images
	Image 1
	Image 2
	Image 3


	Page 462
	Titles
	1026 
	(12) 
	Dp!Dt = O\.jflox op0/oz (IO) 
	u = 8\.jfloz 
	and D/Dt = 3/at + u 3/ox + w 3/oz. 
	\.jf= 0 at z = - H(x) 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 463
	Images
	Image 1


	Page 464
	Page 465
	Titles
	THE RHINE OUTFLOW STUDIED BY THE ANALYSIS OF ERSl/2 SAR DATA 
	North Sea 

	Images
	Image 1
	Image 2
	Image 3


	Page 466
	Titles
	~ 
	2. SAR IMAGES 

	Images
	Image 1
	Image 2


	Page 467
	Titles
	3. NUMERICAL MODEL 

	Images
	Image 1

	Tables
	Table 1


	Page 468
	Titles
	1=T ��. ~-=--· -... - -· ......� T~-,---=.. ::i: ..�. ...�. ..�. l 
	- - - - - - - - - - - - 
	' --· -· -· -· - - - .... .... -... .... ..... 
	.s:" _,# ,;' .·t\f[~.·J-j~'l --- --- _... ___.. -�---... _.,.---... ·1 
	/ 
	- -- --. 
	a0 d x, 
	E o.o ~-===-------------=~~-~~ 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 469
	Titles
	4 . SUMMARY AND CONCLUSIONS 
	5. REFERENCES 
	ACKNOWLEDGMENT 

	Images
	Image 1


	Page 470
	Page 471
	Titles
	LAKE LADOGA SURFACE FEATURES 01' THE ERS-1 SAR IMAGERY 

	Images
	Image 1


	Page 472
	Titles
	B 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 473
	Images
	Image 1


	Page 474
	Titles
	-~: t~=:::: ~=~ ~~~~~~~=-~: :~:=~:~~~~:~~: ~:: ~~==~:=====~:~:~ !i. 
	~ -t5~ /\JJ\,. ~ 
	~ l I en 
	iii-20L/ "2 
	~ 
	20 

	Images
	Image 1


	Page 475
	Titles
	. 
	~l 
	.r-: · Neva River 

	Images
	Image 1


	Page 476
	Titles
	1040 
	REFERENCES 


	Page 477
	Titles
	COAST W ATCH'95: using SAR imagery for monitoring coastal currents, 
	ABSTRACT 
	"' 
	INTRODUCTION 

	Images
	Image 1


	Page 478
	Titles
	COAST W ATCH'95 DATA ANALYSIS 
	a) Coastal currents 


	Page 479
	Titles
	E 
	F 

	Images
	Image 1
	Image 2
	Image 3


	Page 480
	Titles
	b) Surface slicks 
	·r--------- 
	u 
	- :j 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6

	Tables
	Table 1


	Page 481
	Titles
	',"t\"~- 
	c) Coastal wind front 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 482
	Titles
	Summary and conclusions 

	Images
	Image 1
	Image 2


	Page 483
	Page 484
	Page 485
	Titles
	COASTLINE EXTRACTION USING ERS SAR INTERFEROMETRY 

	Images
	Image 1
	Image 2


	Page 486
	Titles
	(1) 
	f lciil 12 i ldil 12 

	Images
	Image 1
	Image 2


	Page 487
	Images
	Image 1

	Tables
	Table 1


	Page 488
	Images
	Image 1
	Image 2
	Image 3


	Page 489
	Images
	Image 1
	Image 2


	Page 490
	Page 491
	Images
	Image 1
	Image 2


	Page 492
	Images
	Image 1
	Image 2


	Page 493
	Titles
	--,----1 
	'~-------------'--------- 

	Images
	Image 1
	Image 2


	Page 494
	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7


	Page 495
	Titles
	COASTAL TOPOGRAPHY DERIVED FROM ERS SAR IMAGERY 
	ABSTRACT 
	INTRODUCTION 

	Images
	Image 1


	Page 496
	Titles
	Tide Gauge List 
	. ,,~. ' ~ ' ~//\~ 
	/'.· 1i·~ 
	11111 
	THE DATA SET 
	THE CONCEPT 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7

	Tables
	Table 1


	Page 497
	Titles
	WATER LINE EVALUATION 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 498
	Titles
	HYDRODYNAMIC INTERACTION 

	Images
	Image 1
	Image 2


	Page 499
	Titles
	(a) 
	(b) 
	OUTLOOK 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 500
	Titles
	Rising Tide 
	Falling Tide 
	-~----~-----=-------- . _.,..._____jo.4 
	26 January 1992 
	-21 -8- -2~ -8~ 
	19 February 1992 
	5 March 1992 25 February 1992 
	DliRi'h N[~g]S 
	-21 -8 
	-61 -12 
	-81 -14 
	ACKNOWLEDGEMENT 
	REFERENCES 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5


	Page 501
	Page 502
	Titles
	"' 
	"' 
	"E/,' 
	"' 
	"' 
	~f.· .. 
	"' . 

	Images
	Image 1
	Image 2
	Image 3


	Page 503
	Titles
	"' 
	~ 
	"' 
	"' 

	Images
	Image 1
	Image 2


	Page 504
	Page 505
	Titles
	DISTINCTION ENTRE FORMATIONS VEG ET ALES LITTORALES ET 
	INTERET DES IMAGES ERSl. (PROJET AOL-F203, CAMEROUN) 
	Rudant Jean PauIOl, Baltzer Frederrc'>', Tupin Florence-", Abata Thomas'<' 


	Page 506
	Page 507
	Titles
	!!!) L'EXTRACT!ON AUTOMAT!QUE DE 


	Page 508
	Images
	Image 1


	Page 509
	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 510
	Page 511
	Page 512
	Titles
	7-------------------~ 
	15---------~---,--------- 

	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 513
	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 514
	Images
	Image 1


	Page 515
	Images
	Image 1


	Page 516
	Titles
	H ress Voce I Tide ,Surge 4- 7 Nov '93 

	Images
	Image 1
	Image 2


	Page 517
	Images
	Image 1


	Page 518
	Page 519
	Titles
	Abstract 
	1. Introduction 

	Images
	Image 1


	Page 520
	Titles
	2. Case Studies 
	2.1 Nearshore upwelling 

	Images
	Image 1


	Page 521
	Titles
	1085 
	2.2 Water Quality Assessment 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 522
	Titles
	l·e.·: 
	2.3 Model adaptation to the study area 

	Images
	Image 1
	Image 2

	Tables
	Table 1
	Table 2
	Table 3


	Page 523
	Titles
	Depth 
	50 
	znr 
	3. Conclusions 
	Acknowledgments 

	Images
	Image 1
	Image 2


	Page 524
	Page 525
	Page 526
	Images
	Image 1
	Image 2

	Tables
	Table 1


	Page 527
	Images
	Image 1


	Page 528
	Images
	Image 1


	Page 529
	Titles
	4. SAR/OPTICAL COLOUR COMPOSITE 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1


	Page 530
	Titles
	5. CLASSIFICATION 
	6. CONCLUSION 
	7. REFERENCES 
	ACKNOWLEDGEMENTS 

	Tables
	Table 1


	Page 531
	Page 532
	Page 533
	Page 534
	Titles
	~ 
	:2 
	c 
	~ 

	Images
	Image 1

	Tables
	Table 1
	Table 2


	Page 535
	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 536
	Images
	Image 1
	Image 2
	Image 3


	Page 537
	Titles
	1101 

	Tables
	Table 1
	Table 2


	Page 538
	Titles
	+ 
	+ 
	·~·-···0···- L 
	o--···---15----~- ---,..- -~ - -J 
	__ * _ 
	*"---- 

	Images
	Image 1

	Tables
	Table 1


	Page 539
	Page 540
	Images
	Image 1

	Tables
	Table 1


	Page 541
	Titles
	: : ... : 
	..................... ;·······················+···················- .�� f ·················1;··[····················· 

	Images
	Image 1
	Image 2
	Image 3

	Tables
	Table 1
	Table 2


	Page 542
	Titles
	E 
	~ n: 1~ tL E: - 
	. . . . 
	. . . . 
	. . . . 
	······-·····--······---------······---------- .. ------·---------·-····--·-··-------------------·--------------------- 
	. . . . 

	Images
	Image 1
	Image 2
	Image 3
	Image 4

	Tables
	Table 1


	Page 543
	Titles
	1107 
	., 
	~ 
	~ 
	. ~--·········....:;:;.._··-,.._ .. .:. -::,······f ·····e::············· 
	~· ~~-~- ~- 
	:::(::::::::::::::)::~:::::::::::::::::: .. : ~---············: 
	'E 
	~ 
	�� 
	s 
	"' 
	~--------~---·······-~----······'.··········j······················l·i···············---j 
	·········· 1 
	-i 
	·············i········-------~---: 
	.s 10 
	"' 
	!5-10 h 
	"' 
	,,, 
	"' 
	"' 
	"' 
	L10 
	"' 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5
	Image 6
	Image 7
	Image 8

	Tables
	Table 1


	Page 544
	Page 545
	Titles
	ERS SATELLITE MI CROW A VE RADAR OBSERVATIONS 


	Page 546
	Titles
	ANTARCTICA 

	Images
	Image 1


	Page 547
	Titles
	,, 

	Images
	Image 1
	Image 2
	Image 3
	Image 4
	Image 5

	Tables
	Table 1


	Page 548
	Titles
	1112 
	Figure 4. 

	Images
	Image 1


	Page 549
	Images
	Image 1

	Tables
	Table 1


	Page 550
	Page 551
	Titles
	6S03--.":---~-1 

	Images
	Image 1
	Image 2
	Image 3
	Image 4


	Page 552
	Titles
	20km 

	Images
	Image 1
	Image 2


	Page 553
	Images
	Image 1

	Tables
	Table 1


	Page 554
	Images
	Image 1


	Page 555
	Images
	Image 1
	Image 2


	Page 556
	Titles
	, 
	1120 


	Page 557
	Page 558
	Images
	Image 1





