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5 Users and Announcements-of-Opportunities 

5.1 Users 

 Country/Continent (No of 
Countries) (of reporting period) 
(since beginning of routine phase) 

Reporting Period 
01.01.2025 to 31.03.2025 

Since beginning of routine 
phase until 31.03.2025 (end of 
reporting period) 

Total European Users Europe (27)(35) 206 2232 

European ¶ Germany 75 884 

¶ Italy 19 205 

¶ France 26 203 

¶ United Kingdom  10 145 

¶ Spain 19 124 

¶ Netherlands 8 103 

¶ Portugal 1 33 

¶ Turkey 7 69 

¶ Greece 3 41 

¶ Belgium 1 42 

¶ Poland 4 98 

¶ Austria 0 33 

¶ Finland 3 51 

¶ Switzerland 4 39 

¶ Norway 4 36 

¶ Others (12)(20) 22 126 

Non European North America (7)(11) 71 642 

South America (6)(10) 31 248 

Asia (27)(35) 243 1373 

Africa (12)(33) 33 221 

Australia + New Zealand (2)  16 193 

 Total (69)(130) 601 4913 

Table 5-1 Number of registered users per continent (number of user countries during reporting period) 
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Figure 5-1 Number of registered users per country  

 

User per Category 
New within reporting 
period 
01.01.2025 to 31.03.2025 

Since beginning of routine 
phase start until 
31.03.2025 (end of 
reporting period) 

Registered users 
Total   601 4913 

with role assignment* 490 3765 

Cat-1 Science   

Total 375 3015 

AO Process 00001* 375 2912 

AO Process 00002* 0 620 

AO Process 00003* 0 197 

Cat-1 Distributor** Total  361 2956 

Table 5-2  Number of registered and approved users per category (Cat-1 Science and Cat-1 Distributor) 

*Registered users with at least one active user role  

**Catalogue User, ordering EnMAP data from archive 

Notice that registered users belong to different categories, therefore the sum of Cat-1 Science and Cat-1 
Distributors or other categories does not correspond to the total registered users. 

 

5.2 Announcements-of-Opportunities 

Announcement
-of-Opportunity 

New within reporting period 
01.01.2025 to 31.03.2025 

Since beginning of routine Phase 
until 31.03.2025 (end of reporting period) 

Proposals Total tiles granted Proposals Total tiles granted 

A00001 72 3372 659 28028 

A00002 0 0 126 10395 

Reporting Period 01.01.2025 to 31.03.2025 with a total of 601 
Users of 79 different countries. 

Since beginning of operational phase until 31.03.2025 (end of 
reporting period) with total of 4913 Users of 130 different 
countries. 
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Announcement
-of-Opportunity 

New within reporting period 
01.01.2025 to 31.03.2025 

Since beginning of routine Phase 
until 31.03.2025 (end of reporting period) 

Proposals Total tiles granted Proposals Total tiles granted 

A00003 0 0 4 127 

Total 72 3372 789 38550 

Table 5-3 Number of released science proposals per Announcement-of-Opportunity (AOs#) and total number of requested and 
granted tiles per AO#. 

 

Icon Topic New within reporting period 
01.01.2025 to 31.03.2025 

Since beginning of routine Phase 
until 31.03.2025 (end of reporting period) 

Proposal Total tiles granted Proposal Total tiles granted 

 

VEGETATI
ON 

24 1309 299 16735 

 

GEO/SOIL 18  470 246 7096 

 

WATER 9 223 95 4123 

 

SNOW/ICE 3 114 20 1160 

 

URBAN 1 15 13 476 

 

ATMOSPH
ERE 

10 951 46 2764 

 

HAZARD/RI
SK 

4 224 18 639 

 

METHODS 1 15 16 647 

 

CAL/VAL 2 51 36 4910 

 Total 72 3372 789 38550 

Table 5-4 Number of accepted science proposals and total number of requested and granted tiles per topic 
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6 Archived and Delivered Observations 

The following table shows the number of archived Earth Observation and Calibration products and their 
sizes within the specified time frames. 

Acquisition 
Type 

Archived 

Reporting Period 
2025-01-01 to 2025-03-31  

Since beginning of Commissioning Phase 
until 2025-03-31 (end of reporting period) 

Number Tiles / 
Observations 

Size (in GB) Number Tiles / 
Observations 

Size (in GB) 

Earth  

Observation  

(EO) 

Total 16021 / 1466 7806.52 173503 / 15540 84542.45 

Average / Day 
178.01 / 16.28 86.73 158.30 / 14.17 77.13 

Calibration  

(CAL) 

Total 19 79.338716 413 1724.57 

Average / Day 0.21 0.881541 0.37 1.57 

Table 6-1 Number and size of archived and not archived products  

The following table shows the number of delivered products and their sizes within the specified time frames. 
Product deliveries result either directly from acquisition orders (ñObservationò) or catalog orders (ñArchiveò). 

Acquisition 
Type 

Order Type 

Reporting Period 
01.01.2025 to 31.03.2025 

Since beginning of Commissioning Phase 
until 31.03.2025 (end of reporting period) 

Number Tiles / 
Observations 

Size (in 
GB) 

Number Tiles / 
Observations 

Size (in GB) 

Earth  

Observation  

(EO) 

Acquisition Total 17299 / 1353 7732.66 135882 / 12432 60235.89 

Average / Day 192.21/ 15.03 85.91 123.97 / 11.34 54.95 

Archive Total 15816 6805.35 114156 42894.75 

Average / Day 175.73 1108.53 104.15 611.13 

Calibration  

(CAL)  

Acquisition Total 19 78.97 244 1042.06 

Average / Day 0.21 0.87 0.22 0.95 

Archive Total 0 0.0 67 3486.14 

Average / Day 0.0 0.0 0.06 3.18 

Table 6-2 Number and size of delivered products 

6.1 Archived Acquisitions 

The following figures show the heatmaps for the whole world and for Europe within the specified time frames. 
The heatmaps represent the frequencies of products at a geographic location, where the number of products 
increases from blue over red to yellow. 
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   reporting period 01.01.2025 to 31.03.2025  

 

   reporting period 2022-04-01 to 31.03.2025 includes commissioning phase acquisitions and different versions of the same tiles)  

Figure 6-1 Geographic location of all Earth observation tiles archived, World 
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   reporting period 01.01.2025 to 31.03.2025 Europe 

 

reporting period 2022-04-01 to 31.03.2025 Europe (includes commissioning phase acquisitions) 

Figure 6-2 Geographic location of all Earth observation tiles archived, Europe 

 

The following figures show the distribution of cloud coverage for the archived products. 
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Figure 6-3 Cloud coverage in [%] of archived Earth observation tiles 

The following figures show the distribution of observation angles for the archived products.     

 

Figure 6-4 Observation angle of archived Earth observation tiles 

 

6.2 Delivered Observations 

The following figures show the distribution of processing level of the delivered products from acquisition 
orders. 

   

 



 

 Doc. ID EN-GS-RPT-1111 

EnMAP Ground Segment Issue 1.0 

Mission Quarterly Report #11 Date 17.06.2025 

Restriction: public Page 22 of 79 

    
 

 

 

Figure 6-5 Levels of delivered Earth observation tiles from acquisition orders  

 

The following figures show the distribution of processing level and correction type (for L2A) of the delivered 
products from catalog orders. 

   

 

Figure 6-6 Levels of delivered Earth observation tiles from catalog orders 

 

6.2.1 Delivered L2A products from the Download service (EOC Geoservice) 

In order to reduce the workload of the system, the Ground Segment produces L2A products already 
processed with standard parameters that are available for direct download using the EOC Geoservice and 
the EOLab platform.  

All recorded data is processed to L2A ARD format using EnMAPôs Ground Segment processors and default 
parameters, saving computational and waiting time. The default processing parameters of the L2A ARD are 
the following: 
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Product_Format = GeoTIFF+Metadata 

Map Projection = UTM_Zone_of_Scene_Center 

Image Resampling = Bilinear_Interpolation 

Correction Type = Land_Mode 

Cirrus Haze Removal = No 

Band Interpolation = No 

Terrain Correction = Automatic 

Season = Automatic 

Ozone column = Automatic 

Table 6-3 Processing parameters used for the L2A ARD products in Geoservice / EOLab 

In addition, take into account that: 

- the versions of the L2A ARD products may differ depending on their generation time. The processor 
changelog (https://www.enmap.org/data/doc/EnMAP_processor_changelog.pdf) provides an 
overview of the software changes 

- No L2A-water products are available as L2A ARD products in Geoservice. For the moment water 
processing is only available using the on-demand processing options in EOWeb.  

- The L2A ARD archive is still being completed. It is expected that along Q2 2025 all EnMAP archive 
is available at Geoservice / EOLab.  

The total number of downloaded L2A products using the EOC Geoservice is 207412 for this reporting period 
(01.01.2025 to 31.03.2025).  

Product Month # Downloads 

ENMAP-L2A 2025-01 110487 

ENMAP-L2A 2025-02 58620 

ENMAP-L2A 2025-03 38305 

Total in period 

 

207412 

Table 6-4 Absolut amount of L2A ARD product downloads in Geoservie 
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Figure 6-7 Downloads of L2A-ARD products in Geoservice per month 
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anymore. By executing two or three Images as one sequence, the total number of ACS Precise Modes 
decreases whereas the number of Image Acquisitions remains stable or increases.   

During 2025 Q1, a total of three in-plane and five out-of-plane maneuvers were executed. No collision 
avoidance maneuver was required. The resulting performance error off all maneuvers was estimated by 
FDS to be between -1.6 % and +0.5 %. The distribution of ACS Precise Modes during 2025 Q1 is shown 
in the figure below. On average, the ACS performed 14.5 ACS Precise Modes per day with 10.7 related to 
Image Acquisitions (not included calibrations without ACS involvement) and 3.6 related to X-Band 
Downlinks per day. Over the whole mission, a total of 17756 ACS Precise Modes have been successfully 
executed. 

 

Figure 7-1 Number of ACS Precise Modes per day during Q1 2025 

7.2.2 Life Limited Items 

The life cycle of the life limited items is evaluated depending on their use. The life-limited items include the 
following optical and mechanical components: 

Life-Limited Item 01.01.2025 to 
31.03.2025 

until 31.03.2025 Estimated minimum  
total lifetime / health of the system 

Fuel(*) +1,1 kg 8,4 kg 15.7 years 

Battery and Solar Cells(**) nominal nominal Nominal 

Shutter Usage  +1,71% 18,18% 16,5 years (@ daily use) 

FAD movements  +1,00% 27% 15,2 years (@ bimonthly use) 

Diffuser exposure time based on sole 
measurement time(***) 

+1,67% 45,00% 8,5 years (@ bimonthly use to reach 
100% originally planned used) 

Diffuser exposure  time based on real 
cyclogram duration(***) 

+1,99% 53,80% 6,9 years (@ bimonthly use to reach  
100% originally planned used) 

On-Board Calibration Equipment 
Usage 

On-board 
calibration 

equipment: 

  

- OBCA SPC lamp 1 +1,00% 14,25% 19,4 years (@ biweekly use) 

- OBCA RAD lamp 1/LED 1 +2,61% 28,70% 8,2 years (@ weekly use) 

- FPA LEDs 1 +0,37% 6,74% 44,5 years (@ monthly use) 

Table 7-1 Status of life-limited items 
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(*) During periods with higher temperature and pressure fluctuations due to e.g., an Instrument shutdown 
and startup, the calculation of the propellant mass via the Pressure-Volume-Temperature method contains 
a relatively large margin of errors 

(**) The Power Subsystem is working nominally and as expected. Voltage stays above any critical level.  

(***) A 100% Sun diffuser exposure time corresponds to a total planned exposure of 2 hours after 5 years 
when performing monthly Solar calibrations. The contribution of the diffuser to the total radiometric 
uncertainty after reaching the reference 100% value is estimated to be 0.6% according to the instrument 
manufacturer. This value is significantly below the 5% total radiometric uncertainty requirement, which 
indicates that the diffuser will not be a relevant contributor to the total radiometric uncertainty of the 
instrument even if the diffuser were to be used significantly above the originally allocated 2 hours of 
exposure time (reference 100% value). Nevertheless, the use of the diffuser is continuously monitored and 
accounted for in the Life-Limited Item list and thanks to the instrument stability the Sun calibration frequency 
is adjusted to reduce the number of necessary Solar calibrations.  

The consumed resources (except fuel) are calculated based on the processed L0 product metadata, i.e. 
only successfully processed calibrations can be considered.  

7.2.3 Redundancies 

To date, the SWIR wavelength range is covered by SWIR-A (SWIR-B can be activated using a one-time 
switch mechanism). 

All satellite subsystems are using nominal configurations. 

7.3 Ground Stations 

7.3.1 S-Band 

S-Band Ground Stations 01.01.2025 to 31.03.2025 

Total Passes Non-Routine Passes (e.g. 
Anomaly Handling/SW 

Updates) 

Failed Passes  

All stations (Weilheim-
Germany, Neustrelitz-
Germany, Inuvik-Canada, 
OôHiggins-Antarctica, 
Svalbard-Norway) 

558 (188 WHM, 213 NSG,   
147 INU) 10 1 

Table 7-2 S-Band Ground Station Passes 

7.3.2 X-Band 

X-Band Ground Stations 01.01.2025 to 31.03.2025 

Executed Passes Successful Passes 

All stations (Neustrelitz-
Germany, Inuvik-Canada) 334 (250 NZ, 84 INU) 334 (250 NZ, 84 INU) 

Table 7-3 X-Band Ground Station Passes 

Inuvik (Canada) station was integrated in Q4 2023 into the regular operations of the EnMAP Ground 
Segment for X-Band and S-Band downlinks. After integration, more data and more flexibility in S-band and 
X-band data reception is achieved, especially concerning image acquisitions over Europe. 

7.4 Processors 

Reference [3] provides the product specification and [4], [5], [6], [7] the algorithm theoretical basis for Level 
1B, Level 1C and Level 2A (land / water). 
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Figure 7-2 Decay per day from Lamp (RAD), Linearity (LIN) and Spectral (SPC) measurements for low gain (top) and high gain 
(bottom) 

 

 

Figure 7-3 Change in percentage for individual pixels based on OBCA-Lamp measurements given for 5 bands and 5 cross track 
elements (coloured lines). 
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Figure 7-7 VNIR (top) and SWIR (bottom) center wavelength in nm 
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Figure 7-8 Change in center wavelength per spectral pixel for VNIR (top) and SWIR (bottom). Left panels show the changes 
with respect to current spectral calibration table in use and right panels with respect to the previous measurements.  
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Figure 7-10 VNIR (top) and SWIR (bottom) calibration coefficient in mW/cm2/sr/µm 

 

 

 

Figure 7-11 Percentage change in VNIR Calibration Coefficients (top) and SWIR Calibration Coefficients (bottom)  
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Figure 7-12 VNIR (top) and SWIR (bottom) gain matching calibration coefficients 
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Figure 7-14 SNR contour map for VNIR high gain from the LED linearity observations observed on 23.03.2025.The reference 
radiance is shown with a blue line and after bandwidth normalization to a 10 nm pixel (dotted). Contour lines with 
SNR values of 150 and 500 are also shown in black.  

 

Figure 7-15 SNR contour map for VNIR low gain from the LED linearity observations observed on 23.03.2025. The reference 
radiance is shown with a blue line and after bandwidth normalization to a 10 nm pixel (dotted). Contour lines with 
SNR values of 150 and 500 are also shown in black. The mission requirement is evaluated at 495 nm for a radiance 

value of 36 mW/cm2/mm/sr (marked with a black cross) and is expected to be greater than 500. 



 

 Doc. ID EN-GS-RPT-1111 

EnMAP Ground Segment Issue 1.0 

Mission Quarterly Report #11 Date 17.06.2025 

Restriction: public Page 40 of 79 

    
 

 

 

Figure 7-16 SNR contour map for SWIR high gain from the LED linearity observations observed on 23.03.2025. The reference 
radiance is shown with a blue line and after bandwidth normalization to a 10 nm pixel (dotted). Contour lines with 
SNR values of 150 and 500 are also shown in black. The mission requirement is evaluated at 2200 nm for a 

radiance value of 0.5 mW/cm2/mm/sr (marked with a black cross) and is expected to be greater than 150.  

 

Figure 7-17 SNR contour map for SWIR low gain from the LED linearity observations observed on 23.03.2025.The reference 
radiance is shown with a blue line and after bandwidth normalization to a 10 nm pixel (dotted). Contour lines with 
SNR values of 150 and 500 are also shown in black.  
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VNIR 772.49 9.85 386.39  

VNIR 779.94 9.80 376.41 482.99 

VNIR 787.44 9.40 367.17 361.92 

VNIR 794.99 9.05 350.19 366.41 

VNIR 802.59 8.74 332.06 345.46 

VNIR 810.23 8.48 321.60 340.70 

VNIR 817.92 6.28 273.23 311.97 

VNIR 825.65 7.56 290.90 312.32 

VNIR 833.42 7.33 288.01 305.24 

VNIR 841.23 8.15 293.19 312.52 

VNIR 849.08 8.08 289.96 308.29 

VNIR 856.96 8.16 285.75 308.95 

VNIR 864.88 7.94 266.35 296.22 

VNIR 872.82 7.89 264.29 295.41 

VNIR 880.80 7.46 245.95 271.38 

VNIR 888.79 7.53 246.14 264.60 

VNIR 896.81 5.04 182.77 224.71 

VNIR 904.85 6.14 196.28 243.61 

VNIR 912.90 4.40 153.37 177.92 

VNIR 920.96 5.47 171.71 222.25 

VNIR 929.02 3.16 112.68 144.76 

VNIR 937.10 0.82  62.65 

VNIR 945.17 1.51  78.52 

VNIR 953.25 1.79  84.78 

VNIR 961.33 2.71 85.86 100.27 

VNIR 969.41 4.78 121.20 149.27 

VNIR 977.49 4.57 106.75 134.86 

VNIR 985.58 5.30 113.78 137.67 

SWIR 901.08 5.24 526.86   

SWIR 910.68 4.53 430.45   

SWIR 920.42 5.51 491.79   

SWIR 930.29 2.47 306.88   

SWIR 940.30 2.31 303.42   

SWIR 950.43 1.79 265.05   

SWIR 960.69 2.55 338.09   

SWIR 971.07 4.98 512.83   

SWIR 981.56 5.12 530.34   

SWIR 992.17 5.90 583.28   

SWIR 1002.90 5.81 589.82   

SWIR 1013.73 5.78 595.17   

SWIR 1024.66 5.64 597.01   

SWIR 1035.69 5.53 596.26   

SWIR 1046.82 5.35 589.77   

SWIR 1058.04 5.13 581.17   

SWIR 1069.34 4.80 564.13   

SWIR 1080.73 4.69 556.68   

SWIR 1092.19 4.35 538.95   

SWIR 1103.73 3.27 459.69   

SWIR 1115.34 1.17 242.96   

SWIR 1127.00 0.42 107.26   

SWIR 1138.73 1.32 269.48   

SWIR 1150.50 0.88 204.92   

SWIR 1162.31 2.47 407.54   

SWIR 1174.16 2.77 438.13   

SWIR 1186.04 3.31 491.33   

SWIR 1197.94 3.10 475.72   

SWIR 1209.87 3.25 493.83   

SWIR 1221.81 3.39 510.77   

SWIR 1233.76 3.60 531.38   

SWIR 1245.73 3.57 531.00   

SWIR 1257.70 3.25 506.62   

SWIR 1269.68 2.39 427.34   

SWIR 1281.67 3.00 490.88   

SWIR 1293.65 3.09 502.80   

SWIR 1305.62 2.58 454.99   

SWIR 1317.60 2.24 418.50   

SWIR 1329.56 1.10 272.02   

SWIR 1341.51 0.71 202.20   

SWIR 1353.44 0.01    
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SWIR 1365.36 0.01    

SWIR 1377.25 0.01    

SWIR 1389.12 0.01    

SWIR 1400.97 0.01    

SWIR 1412.78 0.01    

SWIR 1424.56 0.04    

SWIR 1436.31 0.07    

SWIR 1448.02 0.30    

SWIR 1459.68 0.55    

SWIR 1471.31 0.11    

SWIR 1482.89 0.57 179.58   

SWIR 1494.43 1.13 294.65   

SWIR 1505.93 1.67 375.50   

SWIR 1517.39 1.84 403.42   

SWIR 1528.80 2.10 440.40   

SWIR 1540.17 2.15 449.60   

SWIR 1551.50 2.18 450.79   

SWIR 1562.78 2.15 446.34   

SWIR 1574.02 1.84 401.64   

SWIR 1585.21 2.02 430.85   

SWIR 1596.36 2.00 426.56   

SWIR 1607.46 1.81 405.93   

SWIR 1618.51 1.92 418.00   

SWIR 1629.52 1.94 424.80   

SWIR 1640.48 1.74 399.33   

SWIR 1651.39 1.75 401.11   

SWIR 1662.25 1.78 404.87   

SWIR 1673.07 1.73 398.38   

SWIR 1683.83 1.64 389.47   

SWIR 1694.55 1.65 390.90   

SWIR 1705.21 1.56 375.83   

SWIR 1715.83 1.49 367.97   

SWIR 1726.39 1.38 351.92   

SWIR 1736.91 1.21 328.55   

SWIR 1747.38 1.07 300.38   

SWIR 1757.80 1.05 297.02   

SWIR 1768.17 0.93 273.93   

SWIR 1778.49 0.59 199.28   

SWIR 1788.76 0.54 186.88   

SWIR 1798.98 0.19 76.66   

SWIR 1809.16 0.02   

SWIR 1819.29 0.00   

SWIR 1829.37 0.00   

SWIR 1839.41 0.00   

SWIR 1849.40 0.00   

SWIR 1859.34 0.00   

SWIR 1869.24 0.00   

SWIR 1879.09 0.00   

SWIR 1888.90 0.00   

SWIR 1898.66 0.00   

SWIR 1908.37 0.00   

SWIR 1918.05 0.00   

SWIR 1927.67 0.00   

SWIR 1937.26 0.00   

SWIR 1946.80 0.01   

SWIR 1956.29 0.02   12.04 

SWIR 1965.74 0.16   90.99 

SWIR 1975.15 0.33   159.93 

SWIR 1984.52 0.61   234.68 

SWIR 1993.85 0.57   228.98 

SWIR 2003.13 0.06   41.39 

SWIR 2012.37 0.12   69.01 

SWIR 2021.57 0.27   139.90 

SWIR 2030.73 0.60   236.82 

SWIR 2039.84 0.66   249.98 

SWIR 2048.92 0.50   212.84 

SWIR 2057.96 0.39   177.03 

SWIR 2066.95 0.39   176.60 

SWIR 2075.91 0.58   229.67 
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SWIR 2084.83 0.65   249.15 

SWIR 2093.70 0.71   261.71 

SWIR 2102.54 0.72   265.37 

SWIR 2111.34 0.72   261.64 

SWIR 2120.11 0.71   259.53 

SWIR 2128.83 0.73   265.20 

SWIR 2137.52 0.73   266.11 

SWIR 2146.17 0.73   264.40 

SWIR 2154.78 0.66   251.58 

SWIR 2163.36 0.62   242.85 

SWIR 2171.90 0.65   250.27 

SWIR 2180.41 0.63   242.34 

SWIR 2188.88 0.60   237.18 

SWIR 2197.32 0.56   223.75 

SWIR 2205.72 0.57   225.77 

SWIR 2214.08 0.61   235.47 

SWIR 2222.42 0.62   237.46 

SWIR 2230.72 0.60   234.71 

SWIR 2238.98 0.59   229.48 

SWIR 2247.22 0.56   225.01 

SWIR 2255.42 0.54   218.90 

SWIR 2263.58 0.52   213.03 

SWIR 2271.72 0.52   211.70 

SWIR 2279.82 0.51   208.71 

SWIR 2287.90 0.51   209.41 

SWIR 2295.94 0.47   198.88 

SWIR 2303.95 0.46   196.76 

SWIR 2311.92 0.51   208.24 

SWIR 2319.87 0.37   168.07 

SWIR 2327.79 0.44   188.54 

SWIR 2335.67 0.41   182.55 

SWIR 2343.52 0.34   161.17 

SWIR 2351.35 0.29   139.39 

SWIR 2359.14 0.35   163.09 

SWIR 2366.90 0.31   145.64 

SWIR 2374.64 0.26   131.63 

SWIR 2382.34 0.23   118.56 

SWIR 2390.02 0.24   123.11 

SWIR 2397.66 0.27   130.69 

SWIR 2405.28 0.22   113.31 

SWIR 2412.86 0.17   94.57 

SWIR 2420.42 0.17   87.90 

SWIR 2427.95 0.23   115.65 

SWIR 2435.45 0.13   66.34 

SWIR 2442.92 0.20   102.54 

Table 7-9 SNR values per wavelength for VNIR and SWIR low and high gains 
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Parameter Number of tiles Sub-Parameter Number of tiles 

overallQuality  = Low 76   

  Thereof with SZA > 70° 40 

Table 7-13 Overall quality rating in relation to Sun Zenith Angle (SZA) 

 

Parameter Number of tiles Sub-Parameter Number of tiles 

overallQuality  = Reduced 16   

  Thereof with qualityVNIR 
nominal 

0 

  Thereof with qualitySWIR 
nominal 

16 

overallQuality  = Low 40   

  Thereof with qualityVNIR 
nominal or reduced 

3 

  Thereof with qualitySWIR 
nominal or reduced 

34 

Table 7-14 Reduced and low quality rating statistics 

Parameter Value Percentage  

QualityAtmosphere Nominal 35%  

 Reduced 14%  

 Low 51%  

Table 7-15 QualityAtmosphere rating statistics 

 

Parameter Number of tiles Sub-Parameter Number of tiles 

overallAtmosphere  = Reduced 3122   

  Thereof with SZA > 60° 122 

  Thereof with SZA > 70° 44 

  Thereof with SZA > 80° 11 

overallAtmosphere  = Low 8585   

  Thereof with SZA > 60° 728 

  Thereof with SZA > 70° 358 

  Thereof with SZA > 80° 167 

Table 7-16 QualityAtmosphere rating in realtion to Sun Zenith Angle (SZA) 

 

Parameter Number of tiles Sub-Parameter Number of tiles 

overallAtmosphere  = Low 8585   

  Thereof with Cloud Cover > 
66% 

4996 

  Thereof with DDV warnings 6456 

Table 7-17 QualityAtmosphere rating in relation to Cloud Cover and DDV availability 
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Remark about definition of EnMAP low quality collection 

The quality rating of EnMAP products is based on image parameters, such as illumination conditions (i.e., 
sun elevation angle) and image defects, and on possible anomalies in the image data or instrument 
telemetry. These parameters are retrieved during the pre-processing and are added to the metadata and 
quality layers for every archived L0 product. In EOWEB GeoPortal two collections of EnMAP L0 products 
are available: ñEnMAP-HSI (L0)ò and ñEnMAP-HSI (L0), Low Qualityò. An L0 product is assigned to the low-
quality collection if the corresponding metadata item qualityFlags.overallQuality is equal to 2 (low quality). 
This happens for products with a significant number of striping, saturation, artefact or dead pixels, when the 
screening of data and instrument indicates non-nominal behavior or, in the majority of cases, when the sun 
elevation angle is less than or equal to 0 (e.g., night scenes). A detailed definition of qualityFlags. 
overallQuality is given in Sec. 4.4.9 in the L1B ATBD (EN-PCV-TN-4006).  

7.6.2 Level 1B 

7.6.2.1 Radiometric Performance 

Defective / de-calibrated detector elements 

Using the Detector Map components, an offline check of possibly defective or de-calibrated detector 
elements is conducted. In particular, a detector element is identified as ñpossibly defectiveò if it is suspicious 
in at least 75% of the useful tiles. Note that this analysis is based on L1B_RAD data, so no dead / defective 
pixel interpolation was carried out. Within the given reporting period, the following indications for defective 
pixels are found for the VNIR and the SWIR camera:  

VNIR (total of 16021 tiles, with 15891 suitable for analysis): 

Newly found suspicious pixels in green, previously detected in black, no longer present ones in red. 

 Band     Cross-track element 

       19        187 

       85        14 

 89    395 

 

 Note that the band index starts at 1. 

SWIR (total of 16021 tiles, with 15782 suitable for analysis): 

Newly found suspicious pixels in green, previously detected in black, no longer present ones in red. 

NOTE: due to the change in SWIR band configuration within the period Q3 2023, the band index from 
band 45 till 75 did change by +1 (with bands 45, 74 & 75 newly added) w.r.t. the reports before Q3 2023.  
 
 

 Band     Cross-track element 

  1           817 

      2    235, 286, 593, 673 

      3           381 

 4    362, 363, 418 

  5    687 

  7    472, 910 

  8    801 

 9  124 

 11    715 

  14    29, 684 

 Band     Cross-track element  

 33    560 

  38    241 

 39  486 

      48    511 

 50    311, 344, 395 

  53    97, 98 

  54    941 

  56    221, 965 

  58    632, 922 

  59    89, 90 

      Band     Cross-track element 

      85         525 

 91    973 

  92    677, 973 

 96    341, 819       

      100        513 

       101   318 

      102       925 

 106   107 

 107   265, 764 

  108   886 
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Figure 7-26 Development of co-registration accuracy based on the previous geometric QC reports 

As most of the geometric processing ï especially the matching against a reference image ï is done on 
datatake level during L0 processing, the geometric accuracy and co-registration of data acquired earlier 
during the mission is not automatically improved when higher level products (L1B, L1C, L2A) are processed 
with the current processor version. However, during the currently ongoing L0 reprocessing of the whole 
archive, the geometric processing is executed with the latest processor version and geometric calibration 
table to make sure that the best geometric quality and co-registration is reached also for the reprocessed 
data. Users can recognize reprocessed data by checking the metadata tag archivedVersion: if the version 
is 01.03.00 or higher, then the geometric performance should be as analyzed in this report. 

7.6.4 Level 2A 

7.6.4.1 Validity of generated L2A ñwaterò data  

7.6.4.1.1 Analyzed scenes 
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Figure 7-28 Scene-ID 114649; Geo Mask with Water in blue, land in green and clouds in orange 

 

¶ Adjacency Correction 

Next, we check for the adjacency correction using the two sites óAC1ô and óAC2ô showed in . 

 

Figure 7-29 Scene-ID 112497; RGB-Quicklook showing the sample locations with Bands 611.02nm ï 550.69nm ï 463.73nm 

The coordinates of the sample locations are as follows: 

AC 1: LAT -27.511467 | LON 153.264689 

AC 2: LAT -27.461867 | LON 153.309916 

For sampling, we choose two locations, one located over shallow water, the other over deep water (see  for 
the sample locations).  
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Figure 7-30 Scene-ID 112497; Signal sampled at location óAC 1ô; red: measured signal, blue: corrected signal 

 

 

Figure 7-31 Scene-ID 112497; Signal sampled at location óAC 2ô; red: measured signal, blue: corrected signal  

At location AC 1, there are recognizable bright parts at the coastline which is why we expect to have the 
adjacency effect present in the sampled spectrum. Taking a look at in  we see that the adjacency correction 
works accordingly, meaning this effect is removed. In contrast, the sampled spectrum at AC 2 is located far 
more offshore, and no effect of adjacent bright land parts is expected. This expectation is confirmed by the 
sample plotted in ,  

Summing up, the adjacency correction works as we expect it to. 
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¶ Reflectance Product 

To get a better impression of the product normalized water leaving reflectance as the final one,  shows the 
reflectance using the RGB channels 611.02nm, 550.69nm and 463.73nm.   

 

Figure 7-34 Normalized Water Leaving Reflectance of scene-ID 114649; Wavelengths for RGB: 611.02nm ï 550.69nm ï 
463.73nm 

 
For the two labeled locations in , the sampling coordinates are as follows: 

nWLR 1: LAT 22.62269 | LON -79.24297 

nWLR 2: LAT 22.64406 | LON -79.10818 

The following two plots,  and , depict the normalized water leaving reflectance (nWLR), sampled at the 
locations nWLR 1 and nWLR 2 (see ). nWLR 1 is located at some shallow part of the location, where we 
can expect the sea floor to influence the reflectance considerably. nWLR2 was placed over deeper water, 
thus, we expect the seafloor to have much less influence on the signal at all.  

These assumptions are confirmed when taking a look at the following figures,  and . The first one depicts 
the spectrum sampled over shallow water and clearly shows the influence of the sea floor, while the latter 
much more depends on the water column itself.  

Summing up, the retrieving of the normalized water leaving reflectance works, as we expect it to. 
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Figure 7-35 Scene-ID 114649; nWLR sampled at location nWLR 1 

 

Figure 7-36 Scene-ID 114649; nWLR sampled at location nWLR 2 

 

7.6.4.2 Validity of generated L2A ñlandò data  

7.6.4.2.1 Analyzed scenes 

Within the time interval between 01.01.2025 to 31.03.2025, an interactive in-depth analysis has been 
conducted for the following scenes: 

Datatake-
ID 

Tile-ID date location L2A 
option 

cirrus and 
haze 

removal 

Archived 

Version 

processor 
version 

Overall 
Quality 

Quality 
Atm 

121556 11 26.3.25 Brazil, 
Santa 
Rosa 

land yes 01.05.02 V010502 Nominal Nominal 

109607 1 9.1.25 USA, 
Omaha 

land no 01.05.02 V010502 Nominal Low 
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114369 3 14.2.25 Kenia, 
Lake 

Victoria 

land no 01.05.02 V010502 Nominal Reduced 

110602 20 14.1.25 Spain, 
Mérida 

land no 01.05.02 V010502 Nominal Reduced 

110602 21 14.1.25 Spain, 
Mérida 

land no 01.05.02 V010502 Nominal Reduced 

111439 10 15.1.25 UAE, Al 
Ain 

land no 01.05.02 V010502 Nominal Nominal 

119949 1 14.3.25 UAE, Al 
Ain 

land no 01.05.02 V010502 Nominal Nominal 

122095 1 22.3.25 UAE, Al 
Ain 

land no 01.05.02 V010502 Nominal Nominal 

116273 13 16.2.25 Australia, 
Lake 

Gairchner 
NP 

land no 01.05.02 V010502 Nominal Low 

Table 7-28 Datatake ID of analyzed land products 

For the selection of L2A data, several data takes acquired within the reporting period and covering different 
landscapes at different conditions were analyzed. 

7.6.4.2.2 Data Checks 

In the following, the different tiles were checked for the shape and magnitude of the BOA_ref spectra esp. 
for the time series data. Also, the quality of the generated masks is evaluated as well as possible differences 
in the overlapping areas of neighboring tiles. 

For all tiles the visual image impression is fine. For the masking, there are known issues of mis-
classifications but also new issues when it comes to multi-temporal data takes which need to be further 
investigated. The BOA_ref spectra all show the typical shape and magnitude, indicating the correct L2A 
correction. The overlapping regions between two neighboring tiles match very well (geometrically and 
spectrally).  
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Masking 

¶ USA, Omaha, 9.1.25 (DT 109607, tile 1) 

Figure 7-37 EnMAP L2A CIR composite (bands 75-45-28) of scene DT109607, tile 1 and its corresponding masks (QL quality 
classes) with blue = water and red = clouds and green = land 
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Figure 7-38 Check of haze mask: Corresponding quality layers (from left to right) EnMAP CIR composite, QL quality classes, QL 
haze mask 

 

 

Figure 7-39 Check of cirrus mask: Corresponding quality layers (from left to right) EnMAP false colour composite (1378nm, 
863nm, 550nm), QL quality classes, QL cirrus mask 

 

 

Figure 7-40 Check of cloud mask: Corresponding quality layers (from left to right) EnMAP false colour composite (1378nm, 
863nm, 550nm), QL quality classes, QL cloud mask 
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Figure 7-41 Check of cloud shadow mask: Corresponding quality layers (from left to right) EnMAP false colour composite 
(1378nm, 863nm, 550nm), QL quality classes, QL cloud shadow mask 

For this scene having a ñlowò Atm. Quality rating, the cirrus, haze and cloud masks appear to be correct. 
Also, the water bodies have been identified accurately. Only cloud shadow seems not to be captured. Since 
the shaded area is quite small, this is no issue.  

¶ Brazil, Santa Rosa, 9.1.25 (DT 121556, tile 11) 

 

Figure 7-42 Check of cloud mask: Corresponding quality layers (from left to right) EnMAP CIR composite, QL quality classes, QL 
cloud mask 
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Figure 7-43 Check of cirrus and haze mask: Corresponding quality layers (from left to right) EnMAP CIR composite, QL quality 
classes, QL cirrus mask, QL haze mask 

All cloud related quality layers seem to be correct. 

¶ Australia, Lake Gairchner, 14.2.25 (DT 116273, tile 13) 

 

Figure 7-44 VNIR and CIR quicklooks of scene 
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Figure 7-45 Check of cloud mask: Corresponding quality layers (from left to right) EnMAP CIR composite, QL quality classes, QL 
cloud mask 

 

Figure 7-46 Check of snow mask: Corresponding quality layers (from left to right) EnMAP CIR composite, QL quality classes, QL 
snow mask 

This scene is a Salt Lake in Australia, having a ñlowò Atm. Quality rating due to the high radiance level and 
the absence of Dense Dark Vegetation pixels. The bright salt surface was misclassified as a cloud or snow. 
This is a known shortcoming and is analyzed further. 

 

 
























