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1 INTRODUCTION 

The objective of the SeaFlect project was to explore the potential to monitor the sea 
surface state using Aeolus data. In particular to document the potential to monitor the 
sea surface wind speed. To derive sea surface wind speed from lidar measurements is not 
new. For instance, Menzies, David and William, (1998) reported a study which involved 
the Lidar In-space Technology Experiment (LITE), while Li et al. (2010) used 
observations by the Aeolus Airborne simulator to explore the dependency of the 
observations with windspeed. 
However, at time of writing no attempts have been made to explore the observations by 
the Aeolus mission with the objective to monitor sea surface wind speed. The main 
mission objective of Aeolus is to monitor the tropospheric wind. Thus, the SeaFlect 
project explores the Aeolus data beyond the main mission objectives, and it is not clear 
that the Aeolus data have the potential to be used in this way. 
The project follows largely the approach documented by Li et al. (2010), with the 
exception that a classification method was developed to remove unsuitable Aeolus data 
from the analysis. Where Li et al. (2010) only considered the potential relation between 
surface wind speed and the ACCD counts, here a processor was developed to infer from 
the Aeolus ACCD counts the sea surface wind. 
The current document provides a summary the various deliverables provided to the 
Agency: 

• The Science Requirement Baseline (SRB) provides a description of the physical 
principles which are at the basis of the project, together with a description of the 
experimental setup. This document is summarized in section,  

• The Auxilliary Data Document (AUX) provides a description of the datasets 
prepared for the project, 

• The Algorithm Theoretical Basis Document (ATBD) provides a description of the 
geophysical model function (GMF) which was prepared and used to derive the 
windspeed from the Aeolus observations, 

• The Validation Report (VAL) provides a detailed description of the analysis and 
results, 

• The Science Roadmap (SRM) contains an extensive set of recommendations for 
future activities and also for future space borne instruments.  
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2 SCIENCE REQUIREMENT BASELINE 

 
Figure 1: One full orbit of Aeolus observations (29.11.2021, starting 03:55:52 UTC) for the 
surface range bin (bin 23) of the parameter “Mie signal intensity”.  

 
 
Figure 1 shows one full orbit (29.11.2021 starting 03:55:52 UTC) of the Aeolus L1B “Mie 
Signal Intensity” product for the surface range bin. No cloud screening has been applied. 
The following can be observed: 

− Observations between ca. 70 and 150 are taken over Africa, with 70 near the 
Egyptian coast east of Alexandria and 150 on the western South-African coast. 

− High Mie signal intensities at observation values between ca. 70 and 90 represent 
different arid surface types located in the Sahara Desert. 

− Observation values from ca. 200-240 represent Antarctica, whereas observation 
values between ca. 420 to 440 represent the Arctic. This corresponds with high 
Mie signal intensities, as expected. 

− After leaving the Antarctic, the orbit crosses the Pacific with hardly any land 
interaction. Observation values near 300 represent oligotrophic waters between 
French Polynesia and New Zealand.  

The observed variations in the L1B Mie signal intensity appear plausible and justify the 
attempt to retrieve the surface wind speed from Aeolus surface range bin observations via 
a model relating instrumental output to wind speed.  
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 Lidar return from surface range bin. 

The surface range bin is a composite range bin, consisting of an atmospheric and 
oceanographic sub-layer separated by the sea surface interface. The lidar return signal is 
result of different processes in this composite range bin. A schematic illustration of these 
processes is provided in Figure 2 and illustrates the complexity of the problem. 
The return signal is generated by particle and molecular scattering processes in both the 
atmospheric and sub-surface sub-layer, in combination with reflectance from the surface 
interface.  
 

 
Figure 2: Illustration of physical processes involved in the lidar return signal from the 
surface range bin. 

 

 Experimental setup 

The project aims to reduce the complexity by considering only lidar return signals free 
from particle scattering from the atmospheric sublayer. Furthermore, the molecular 
scattering from the atmospheric sub-layer is estimated, using the return signal from the 
range bin directly above the surface range bin. Left is then the return signal from the 
surface interface in combination with the return signal from the sub-surface layer. 
Specific regions are selected for which the sub-surface contribution to the return signal is 
assumed to be stable in space and time or low. This allows us to analyse the variation of 
the return signal as function of surface windspeed. In particular: 

• Deep Blue Ocean: A region in the South Pacific Gyre was selected because of its 
low chlorophyll content resulting in  stable (but high) reflectance in the UV. The 
likelihood of high winds in this region is low.  

• High Winds: In addition to the SPG region, a region in the Southern 
Hemispheric Storm Tracks was selected to analyse the return signal under high 
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wind conditions. However, the sub-surface contribution is more variable than in 
the SPG. 

• Dark Ocean: Three regions which have low reflectance in the UV were also 
selected. As the sub-surface contribution to the return signal is small, it would 
facilitate to analyse the return signal dependency on wind speed. On the downside, 
the geographical extend of these regions is small and suffer from high cloudiness.  

For the regions two multiyear datasets were prepared. One covering the period 
September 2019 – September 2020, as Aeolus instrument was stable and good (cf. Figure 
3). The second dataset covered the period September 2019 – March 2022. The first data 
set was primarily used to analyse the Aeolus observations, while the second one was used 
to analyse the measurements. It should be noted that the measurements represent the 
laser return signal with a spatial resolution of approximately 3 km, while the observations 
are an accumulation of 30 measurements and consequently represent the laser return 
signal with a spatial resolution of about 87 km. 
 

 
Figure 3: The Normalised Aeolus internal and external signals over different paths and 
detectors since switch-over to the 2nd flight laser in July 2019. Violet: Output UV energy 
(~70 mJ). Yellow: EMT emission path. Green: internal INT reference path. Red: 
atmospheric ATM return path. Credit: O. Lux, DLR, Aeolus DISC consortium. 

 

 Risk assessment 

Based on the above considerations, a risk assessment was performed which indicated that 
in particular the low performance of the instrument, and the lack of a precise model for 
the return signal from the surface range bin were identified as high risk for the success of 
the project. More details are presented in [SRB]. 
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3 THE DATAPOOL 

Two datasets were generated to support the analysis. For sake of completeness the Aeolus 
data is briefly described.  
 

 Aeolus data 

The Aeolus instrument package consists of the ALADIN laser and a detector sub-system. 
The ALADIN laser emits laser pulses at 355 nm, with a frequency of 50.5 Hz at an angle 
of 35o with respect to the sub-satellite point [(Reitebuch, Huber and Nikolaus, 2018), cf 
Figure 4]. The return signal received by the detector sub-system, records the signal using 
a detector array, which stratifies the signal into 24 range gates, corresponding to 24 
layers in the Earth-Atmosphere system.  
 

 
Figure 4: Basic observation geometry of the Aeolus mission. The geographical extend of the 
measurements is approximately 3 km (indicated by the purple rectangles), while that of the 
observations is approximately 87 km. (ESA). 

 
The return signal is available to the users with two different geographical sampling. The 
data with the highest spatial sampling (approximately 2.9 km) are referred to as 
measurements and contain the accumulation of 20 pulses. To improve the signal to noise, 
the measurements are accumulated into what is referred to as observations. Nominally 

 

Figure 1: Basic observation 
geometry. Measurement size: ~3 km 
(small purple boxes). Observation 
size (one basic repeat cycle) is 87 
km. 
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30 measurements are used to generate one observation, however, the number of 
measurements per observation is a configurable parameter and was changed towards the 
end of 2021 and beginning of 2022 
(https://www.aeolus.esa.int/confluence/display/CALVAL). At time of writing each 
measurement consists of 114 pulses (from 20), with a corresponding spatial scale of 18 
km, and each observation consists now of 5 measurements. 

 Main dataset  

The main database, consisting of the Accumulated Charged Coupled Device counts 
(ACCD) from the Mie channel, was generated directly from the Aeolus data repository 
(ftp://aeolus-da.eo.esa.int) by a custom-made retrieval and processing script. The 
database consisted of the latest reprocessed Aeolus Level 1B data for the period 
September 2019 – September 2020. The Aeolus level 1B data was collocated with surface 
wind information extracted from the AUX MET data also available from the above-
mentioned Aeolus data repository. Furthermore, ocean colour information collocated 
with the Aeolus data. This ocean colour data was extracted from the Mercator repository 
at https://marine.copernicus.eu. 
Finally, the main database was complemented with selected products of the Aeolus Level 
2A data stream.  
HY-1C/HY-2B/CFOSAT data were obtained from https://osdds.nsoas.org.cn. The 
authors would like to thank NSOAS for providing the data free of charge. Only small 
amounts of data could be retrieved manually at each time. Hence this data is only 
available for a few months. 
This main dataset was used to analyse a possible relationship between the Aeolus 
observations and surface wind speed, and to perform a limited validation of the surface 
wind speed provided by the AUX MET data.  

 Secondary dataset 

Near the end of the project the virtual research environment 
(https://VRE.aeolus.services) was made available. This environment was used to derive a 
secondary dataset consisting of Aeolus Level 1B data, which consisted of the ACCD-
counts from the Mie channel, collocated with meteorological information extracted from 
the AUX MET data stream. This secondary dataset covered initially a period from 
September 2019 – March 2022.  
However, because of changes in the instrument settings, resulting in a courser spatial 
resolution of the measurements after November 2021, only period from September 2019 
– September 2021 was used. This secondary dataset was used to appropriate the quality 
and completeness of the Aeolus measurements, and to analyse possible relation between 
the Aeolus measurements and the surface wind speed. 

  

https://www.aeolus.esa.int/confluence/display/CALVAL
https://marine.copernicus.eu/
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4 ALGORITHM THEORETICAL BASIS 

The Algorithm Theoretical Basis Document [ATBD], provides a description of the 
geophysical model function (GMF) adopted for the analysis. The GMF follows the 
theoretical model prepared by Li et al. (2010) and is repeated here for completeness: 
 

𝑅𝑚𝑜𝑑 = 𝑅𝑤𝑐 +  (1 − 𝑊)𝑅𝑠 + (1 − 𝑅𝑤𝑐)𝑅𝑢 
 
In this equation the white cap fraction is indicated by W, and the reflectance by 𝑅𝑤𝑐. The 
reflectance of the sub-surface by 𝑅𝑢, and the specular reflectance by 𝑅𝑠. The model 
assumes that the reflectance of white caps does not depend on the age of the white caps 
and that the scattering is isotropic in all directions. The dependence of the white cap 
fraction with wind speed is modelled using a function prepared by Monahan and 
O’Muircheartaigh (1980). Similarly, the back scatter from the sub-surface is also assumed 
to be isotropic and constant. Although there is a term describing the specular reflectance, 
its contribution is small due to the observation geometry (lidar incidence angle ~ 38° on 
the sea surface).  
An illustration of the various terms for a typical situation is provided in Figure 5. Which 
shows that the variation of reflectance with windspeed is dominated by the white cap 
contribution.  
 

 
Figure 5: Total reflectance according to the GMF. Also shown are the three contributing 
terms, the contribution from the white caps (green), underwater (blue) and specular 
reflectance (red) 

 
 
The proposed retrieval methodology consists of a number of steps:  

1. Identify observations not affected by clouds or high aerosol loads using the signal-
to-noise ratio (SNR) and scattering ratio (SCAT). 
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2. Using ad-hoc scaling to convert the ACCD-counts into “reasonable” reflectance 
values. 

3. Estimate the atmospheric contribution to the surface range bin from the adjacent 
range bin above the surface range bin. 

4. Estimate the sub-surface contribution to the upward light field just above the sea 
surface as a function of chlorophyll-a concentration obtained from external 
sources (CMEMS operational ocean colour L3 product). 

5. Invert the GMF model to retrieve surface wind speed from observations. 

The inversion search for a minimum in a cost function, where it is assumed that the error 
in the GMF model is the identity matrix. In particular let J be the cost function, calculated 
through: 
 

𝐽 = (𝑅𝑚𝑜𝑑(𝑈, 𝐶) − 𝑅𝑜𝑏𝑠)𝑇𝑆𝑚𝑜𝑑
−1 (𝑅𝑚𝑜𝑑(𝑈, 𝐶) − 𝑅𝑜𝑏𝑠) 

 
Where the modelled reflectance (𝑅𝑚𝑜𝑑) is a function of the wind speed (U) and the 
chlorophyll concentration (C). And the error covariance matrix (𝑆𝑚𝑜𝑑) is assumed to be 
the identity matrix. The retrieved wind speed is the minimum value of the cost function 
for a given observation.  
For the method to work, the Mie useful ACCD counts of the surface range bin, after 
removing the atmospheric contribution, are converted into reflectance values, using an 
ad-hoc linear scaling method, which uses the observed dynamical range of the ACCD 
counts and the observed dynamical range of the wind speed as provided by the AUX-MET 
data to estimate an offset and slope of this linear transformation.  
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5 VALIDATION 

 Validation of AUX-MET surface wind speed. 

The surface wind speed as provided by AUX-MET was validated using independent 
observations from the scatterometer on board the HY-2B platform1. Only manual 
retrieval of small dataset from the Chinese repository was possible, such that only a 
limited validation was performed. This demonstrated the accuracy of the AUX-MET 
surface wind observations.  
 

 
Figure 6: Comparison wind speed from AUX-MET and Aeolus observations with the wind 
speed from scatterometer on board HY-2B, for the South Pacific Gyre region, and 
September 2020 period. The AUX-MET data points are indicated by the blue dot, while the 
retrieved values by the orange asterisk. 

 
Figure 6 shows the comparison for September 2020, between the surface winds as 
provided by the HY-2B scatterometer and the AUX-MET as blue dots.  

 Validation of the wind speed derived from Aeolus 
observations. 

After this the surface wind from the main observational dataset was derived. Which 
resulted in negative results. An example is also provided in Figure 6. It should be noted 
that the GMF indicates a relation in the strong wind regime (wind speed in excess of 10 
m/s). Unfortunately, the number of Aeolus observations in this regime is relatively small 
and also the maximum wind speed observed is only 12 m/s. These limitations could 
explain part of the results. 

 Sensitivity analysis 

It was concluded that the proposed retrieval approach to Aeolus data did not result in 
satisfactory results. A few sensitivity studies were performed to better understand the 
dependencies between Aeolus observations and wind speed. This sensitivity study 
revealed a number of limitations with both data and the retrieval scheme. 

 

 
1 This data were obtained from by the Chinese Ocean Satellite Data Service Center 

(https://osdds.nsoas.org.cn). The authors would like to thank NSOAS for providing this data free 

of charge. 

https://osdds.nsoas.org.cn/
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− The L1B Mie signal intensity is only provided in instrument counts, no conversion 
into physical units is available.  

o An ad-hoc scaling has therefore been attempted, but this cannot replace a 
proper vicarious calibration. This could reduce the sensitivity of the 
observations to the wind speed, as it was assumed that the maximum return 
signal corresponds to the maximum wind speed, which was not 
demonstrated. 

o Calibration is important as this would facilitate the merging of the 
observations collected from different regions and under different sub-
surface conditions. 

− The noise in the L1B signal intensity is significant in relation to the signal expected 
from the sea surface, limiting the sensitivity of the proposed approach.  

o From the applied geophysical model, we estimate that a reflectance 
resolution on the order of 10 [%] is required to resolve wind speed at 1 m/s, 
but that this strongly depends on the adopted model to describe the white 
cap fraction as function of wind speed. 

o Due to the Aeolus observation geometry rendering specular reflection at the 
sea surface highly unlikely, foam coverage appears to be required to provide 
a measurable signal. 

− It is difficult to separate between the atmospheric, sea surface, and sub-surface 
contributions to the surface range bin: 

o The geometrical extension of atmosphere and sub-surface inside the surface 
range bin are not known with high accuracy and was changing during the 
period of interest. Our understanding is that the height of the interfaces 
between the range bins has an error of 100m, which is significant for range 
bins considered here, which have a typical thickness of 400 m. 

o The estimation of the sub-surface contribution based on the Adam database 
did not improve, for unknown reasons.  

− From the sensitivity analysis it can be argued that the various components of the 
GMF should be consolidated. The backscatter from the sub-surface and from the 
white caps is assumed to be isotropic which might be an accurate assumption. It is 
further assumed that the horizontal distribution of white caps is homogeneous, 
and that the radiometric properties of white caps is not time dependent. These 
assumptions should be consolidated with up-to-date publications, as it can be 
expected that the newly formed white caps will have a different structure than 
older white caps. Both effects, the non-homogeneous distribution of white caps, 
and the time variation of the white cap radiative properties will have a pronounced 
effect on our analysis.  

 Validation of the Aeolus measurements 

A main assumption of the adopted analysis is that the return signal from the surface 
range bin is free of scattering by particles and consists of only scattering by molecules. 
The observations have a spatial resolution of approximately 87 km, and it is unlikely that 
there are no clouds within such a large field of view. This could influence the analysis. To 
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better select Aeolus data which are less likely affected by particle scattering, an analysis of 
the Aeolus measurements, with a spatial resolution of approximately 3 km was 
performed.  
For this analysis data from the Aeolus repository using tools made available through the 
virtual research environment (vre.aeolus.services) were used, which also included 
methods to co-located the Aeolus measurements with the AUX-MET data. This analysis 
followed largely the analysis presented above, although some threshold settings were 
adopted, because of the different information content. Also the analysis considered a 2 
year period from September 2019 – September 2021. Although also the period September 
2021 – March 2022 was retrieved, as the number of laser pulses per measurements were 
changed in this period, resulting in a courser spatial resolution, this period was not 
considered for the analysis. The analysis also considered the three different regions 
mentioned above: the deep blue ocean, the high wind case and the dark ocean.  
A quality and completeness check of the dataset indicated that there are no suitable 
measurements in the period September 2019 – October 2020. Requirements on SNR 
(between 10 – 20 for the surface range bin (range bin index 22) and the adjacent 
atmospheric range bin (with index 21) and low scattering ratio for range bin 21 (a 
scattering ratio of 1 indicates molecular scattering) removed all measurements for this 
period. Further inspection also revealed that the measurements collected in March 2022 
were not suitable for the analysis. This resulted in a significant reduction of the 
meaningful datapoint. In total for the different regions, only 10.000 points were available 
for the analysis (out of approximately 2.000.000).  
The analysis considered a correction of the return signal for the atmospheric 
contribution, a scaling of the range corrected ACCD counts to a parameter which has a 
dynamical range consistent with the theoretical results of the GMF and independent 
observations by e.g. GOME/SCIAMACHY ((Tilstra et al., 2016). The analysis did not try 
to invert the reflectances into a wind speed as was done for the observations. 
A positive result was found for the Gulf of Lion. This is an area in the western part of the 
Mediterranean Sea East of Spain, where very strong fohn winds can be observed. The 
sub-surface contribution is moderate, such that the return signal of the surface range bin 
is more sensitive to changes at the surface.  

 
Figure 7: Relation between proxy surface reflectance and surface wind speed for the Gulf of 
Lion for the period November 2020 - September 2021. 

 
Results are shown in Figure 7, which shows the expected increase in reflectance with 
increasing wind speed for the high wind regime (wind speed in excess of 10 m/s). Because 
of the relatively small area, and the short time domain, only 150 valid data points were 



 
  

SEA-FLECT 

ESA Contract 4000133131/20/I-BG 

Delivery D9, Version 1.0.0 

Date 8/07/2022 

Page 15 

__________________________________________________________________________________ 
 

available for the region. The scatter in the low wind regime, might be a result of 
uncertainties in the analysis method, and uncertainties in the measurement.  
A positive result was also found for the Hudson Bay, which is part of the Dark Ocean 
group. However, the data set is too small to draw any conclusions from this. 
Results for the South Pacific Gyre (Deep Blue Ocean group) was not positive, where it 
should be noted the dynamical range of the observed wind speed is not as large as for the 
Gulf of Lion. Which means that it is not possible to analyse the measurements where the 
sensitivity of the return signal to wind-speed is largest. And also the results for the 
Southern Hemispheric Storm Track (part of the High Windspeed Group) were not 
positive, maybe because of the time variation of the sub-surface contribution.  
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6 SUMMARY AND CONCLUSIONS 

 Summary 

The SeaFlect project considered the value of Aeolus data for the monitoring of sea state, 
in particular the potential to monitor high surface wind speed. This is important for 
applications which concern the safety-at-sea, climatology and air-sea fluxes among 
others. The project derived two data sets which were used for an analysis of the Aeolus 
return signal of the surface range bin at both observation and measurement horizontal 
scales (87 and 3 km respectively). The analysis of the observations considered data 
collected between September 2019 – September 2020, while for the analysis of the 
measurements, a longer period was adopted namely September 2019 – September 2021. 
The project considered three observation scenarios:  

• Deep Blue Ocean, characterised by a stable but significant sub-surface 
contribution to the surface range bin return signal because of the extremely low 
chlorophyll content. The likelihood of finding Aeolus data points collected during 
extreme wind conditions is low in this scenario. 

• High winds, characterised by a more variable sub-surface contribution to the 
return signal because of varying chlorophyll concentrations in the sea, but with a 
likelihood of finding Aeolus data points collected during extreme wind speeds. 

• Dark Ocean, characterised by a low sub-surface contribution to the return signal 
because of the high concentration of UV absorbing substances in the ocean. 

 
It was not possible to derive an adequate (i.e., validated) wind product from the analysis 
of the 87 km observations. The analysis of the 3 km measurements however, especially of 
the data collected over the Gulf of Lion (part of the High Winds scenario) indicated a 
sensitivity of the Aeolus measurement to wind speed in line with the theoretical results.  
 

 Conclusions 

In conclusion, it appears that there is a potential for establishing a high-wind speed 
measuring system which is of interest to the operational ocean community as some 
sensitivity evident in cloud-free regions could be established.  
 
This should be interpreted in light of the following confounding factors: 
 

• The primary mission of Aeolus is to support the monitoring of tropospheric winds. 
The Aeolus data provided to the users does not contain radiometrically calibrated 
products such as radiance or reflectance, 

• Because of the experimental nature of the Aeolus mission, the quality and 
completeness of the surface range bin return signal might not have received the 
same attention as the data supporting the main mission, resulting in reduced 
number of adequate data samples for the present analysis,  

• Vertical resolution may smear near-surface return signals in adjacent range bins, 
while at the same time the location of the range bin heights might be uncertain 
because of the finite time sampling of the return signal, 
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• Clouds and aerosols generally block surface signal, the use of the scattering ratio as 
a measure to determine surface range bins free of particle scattering requires 
consolidation, 

• Subsurface reflection varies widely, the input data to describe the sub-surface 
reflectance is uncertain, 

• Sensitivity to white capping is expected only at high wind speeds (> 12 m/s), while 
at the same time the theoretical model to describe the white cap contribution to 
the return signal requires a critical analysis, and an update in light of recent 
publications. 

 

 The Way Forward 

6.3.1 Towards an improved Aeolus surface wind retrieval method 

Not all relevant aspects and arising questions could be addressed in the context of the 
SeaFlect project. Based on experience gained during the project, a number of 
improvements to the geophysical model function, additional analyses are proposed to 
better understand the potential of Aeolus observations for the proposed applications. A 
detailed description is provided in the Scientific Road Map document. A key component 
is the application rigorous radiative transfer simulations to simulate the Aeolus 
observations under a diverse set of conditions to better understand if there is a 
reasonable expectation that Aeolus data can be used to monitor the sea surface state, and 
under which conditions this can be done. These calculations can pave the way to better 
understand the potential to radiometrically calibrate the Aeolus data. Because of the 
finite size of the light source, and the scattering processes considered here (scattering by 
molecules and particles) requires a Monte Carlo radiative transfer model, which can 
describe also the polarised state of the radiation field as Aeolus measures one component 
of the return signal polarised state.  
 

6.3.2 End of Life Experiment 

The Aeolus laser light emitted under an angle of approximately 35o from nadir. It has 
been reported that the  return signal strength will increase with decreasing nadir angle.  
For instance Menzies, David and William (1998) reported theoretical considerations, 
which indicate an increase of several orders of magnitude of the lidar sea surface 
reflectance for small nadir angles compared to an angle of 35o (cf. their figure 1, which is 
shown here as Figure 8). 
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Figure 8: Modeled lidar reflectance from sea surface for various wind speeds. The subsuface 
volume backscatter is not included. Source Menzies, David and William (1998) . 

 
Aeolus is approaching its end of life and will be decommissioned soon. This opens the 
opportunity to explore the scientific-experimental nature of Aeolus mission beyond its 
main mission objectives. To collect data under a different viewing geometry for an 
extended period. In particular to make measurements under an angle closer to nadir as 
the high spatial resolution (3 km), for at least a two week period to collect enough cloud 
free measurements of the regions of interest adopted for the SeaFlect project. Such an 
experimental dataset would be of great interest to the project team, and would 
significantly add to the scientific value of the Aeolus mission. 
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7 ANNEX I: SURFACE REFLECTANCE FROM 
GOME/SCIAMACHY 

 

 
 

Figure 9: Surface reflectivity climatologies from UV to NIR determined from Earth 
observations by GOME‐2 and SCIAMACHY. The grey lines indicate the standard 
deviation. Source:(Tilstra et al., 2016) Tilstra et al. [2017]. 
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Figure 9 shows reflectance spectra for different surface type regions derived from 
SCIAMACHY observations. A number of aspects of relevance to the proposed activities 
can be drawn from those: 

− Reflectance values on the order of 0.08 in the UV are confirmed for oligotrophic 
waters, 

− Desert targets cannot be considered being bright at the target wavelength 
(actually, they are dark in the UV!), 

− Both Greenland and Antarctica are suitable as bright targets in the UV, 

− Vegetation is generally dark in the UV. 

See (Tilstra et al., 2016) for further details. 
 

8 DELIVERABLE ITEMS 

The list of deliverable items is presented in  
 

Item Name Version Date Comment 
D1 Scientific Requirements 

Baseline 
V 1.2.0 24-01-2022  

D2 Data Pool   The co-located data in NetCDF 
format. 

D3 Dataset Description Document V 1.1.0 16-03-2022  
D4 Surface Wind Speed Product 

Algorithmic Theoretical 
Baseline Document 

V 1.0.0 27-10-2021  

D5 Validation Report V 1.0.0 1-07-2022  
D6 Web-pages    
D7 User Manual   Because no prototype product 

could be derived from the 
available data, it was considered 
not relevant to generate a user 
manual 

D8 Assessment Report   Because no prototype product 
could be derived from the 
available data, there is no 
assessment report. 

D9 Scientific Road Map V 1.0.1 8-7-2022  
D10 Final Report V 1.0.0 11-7-2022  
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