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• A methodology is developed for the routine service evaluation of sentinel 3 derived SYNERGY SDR reflectance products with respect to VIIRS and MODIS.
• The satellite derived surface reflectance products used in intercomparison might suffer from differences due to observational geometry and differences due to

spectral response functions.
• Necessary correction procedures are hence implemented in the methodology to minimize the differences between surface reflectance products used in

intercomparison.
• First results of intercomparison are shown between SYNERGY SDR and MODIS (VIIRS) surface reflectance products, as observed over CEOS LPV sites during the

period 2022-2023 and are discussed.

2) Methodology and Data metrics

Methodology for intercomparison

Spectral Response Functions plotted for
several satellite sensors

Quality check (based on quality flags):
SYN SDR: SYN_aerosol_filled,  SYN_high_error, 

SYN_snow_risk, SYN_AOT_climato, CLOUD, SNOW_ICE.
MODIS: Based on surface reflectance quality flags, 

MODLAND, and individual band QA bits (32-bit flags).
VIIRS: Based on surface reflectance quality flags (QF. 

1 to 7, 8-bit).
Reprojection:

Based on intersection grid of products and 
reprojection on regular 0.01-degree resolution.
BRDF correction:

RTLS-R formulation and BRDF product information 
from MODIS and VIIRS.
Metrics of evaluation:

Accuracy, Precision and Uncertainty along with 
correlation statistics (R-squared).

Accuracy (A) represents the mean bias of the 
estimates

Precision (P) represents the repeatability of the 
estimates corrected for the mean bias

Uncertainty (U) represents the statistical deviation 
including the mean bias

SYN SDR Products: 
OLCI: Oa 1-12, 16,17,18 and 21
SLSTR: S 1-3, S5 and S6
300 m

3) Results and Discussion

𝝆𝒆𝒔𝒕 = 𝒇𝒊𝒔𝒐 + 𝒇𝒗𝒐𝒍𝑲𝒗𝒐𝒍 + 𝒇𝒈𝒆𝒐 𝑲𝒈𝒆𝒐

f𝒗𝒐𝒍 Ross thick kernel (for dense leaf canopy assumption)

f𝒈𝒆𝒐 Li - Sparse (parse ensemble of surface objects)

𝝆𝒄𝒐𝒓𝒓𝒆𝒄𝒕𝒆𝒅 = 𝝆𝒔𝒆𝒏𝒔𝒐𝒓 ∗ 𝒄 𝝀 ;  where 𝒄 𝝀 = 𝝆𝒆𝒔𝒕 (
𝜭𝒗 = 𝟎,𝜭𝒔 = 𝟒𝟓)

𝝆𝒆𝒔𝒕 (
𝜭𝒗 = 𝜭𝒗, 𝜭𝒔 = 𝜭𝒔)

𝐂𝐨𝐫𝐫𝐞𝐜𝐭𝐢𝐨𝐧 𝐨𝐟 𝐁𝐑𝐃𝐅

Before BRDF

After BRDF

𝐂𝐄𝐎𝐒 𝐋𝐏𝐕 𝐬𝐢𝐭𝐞𝐬

𝐁𝐢𝐨𝐦𝐞 𝐬𝐞𝐩𝐚𝐫𝐚𝐭𝐢𝐨𝐧𝐕𝐈𝐈𝐑𝐒𝐌𝐎𝐃𝐈𝐒

𝐰𝐢𝐭𝐡 𝐁𝐑𝐃𝐅 𝐚𝐧𝐝 𝐰𝐢𝐭𝐡𝐨𝐮𝐭 𝐒𝐩𝐞𝐜𝐭𝐫𝐚𝐥 𝐚𝐝𝐣𝐮𝐬𝐭𝐦𝐞𝐧𝐭
𝐌𝐞𝐭𝐡𝐨𝐝𝐨𝐥𝐨𝐠𝐲 𝐟𝐨𝐫 𝐬𝐩𝐞𝐜𝐭𝐫𝐚𝐥 𝐚𝐝𝐣𝐮𝐬𝐭𝐦𝐞𝐧𝐭

𝐰𝐢𝐭𝐡 𝐁𝐑𝐃𝐅 𝐚𝐧𝐝 𝐰𝐢𝐭𝐡 𝐒𝐩𝐞𝐜𝐭𝐫𝐚𝐥 𝐚𝐝𝐣𝐮𝐬𝐭𝐦𝐞𝐧𝐭

Conclusion and Plans:
• Implementation of BRDF coefficients improved the overall correlation and APU statistics as observed from the

intercomparison exercise shown for different regions of the globe.
• The relative mean statistics (%) between the statistical scores (before and after BRDF correction) of intercomparison

showed an improvement of more than 50% for A,P,U metrics and an overall improvement in R-squared value.
• Inter-comparison of time series of surface reflectance (SR) between SYN SDR and VIIRS (MODIS) and for the period

2022-2023, although showed a good stability between the satellite derived surface reflectance products, the match
was better with respect to VIIRS products.

• Surface biome class has impact on the correlation statistics of intercomparison, where better agreement was found
with respect to broad and needle leaved evergreen biome types, and as compared to crop or cultivation type.

• Spectral convolution methods based on Ecostress high spectral resolution data improved the correlation statistics
(RMSE or U), marginally by 8%.

• The usage of several mathematical models for spectral adjustment procedures are further envisaged for performance
assessment.
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