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Methodology: Algorithms
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Methodology: Spatial resolution

Sentinel - 3

MODIS

LANDSAT

Sentinel - 2

Spatial Resolution = 300 m

Spatial Resolution = 230 m

Spatial Resolution = 30 m

Spatial Resolution = 10 m

Kernel 
application 
(x 2)

45 Sites

Estimated river 

width variation
10 400

Sentinel 2 kernel 0 20

Landsat kernel 0 6

MODIS kernel 0 1

Two kernels are selected for each site:

one  ἴἩἺἯἭ and one ἻἵἩἴἴ
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Methodology: Temporal variability

Two calibrations methods:

Full calibration 

Multiple calibration 
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24 potential approaches adapting to 
different environments
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Products

2000 2005 2010 2015 2020

LANDSAT 5

LANDSAT 7

LANDSAT 8

MERIS

SENTINEL-2

SENTINEL-3

MODIS TERRA

LANDSAT 9

MODIS AQUA
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Study area

Products: Spatial resolution

MODIS (500 - 250 m)
MERIS, Sentinel - 3

COARSE RESOLUTION

LANDSAT (30 m) Sentinel 2 (10 m)

HIGH RESOLUTION
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Study area

Products: Temporal resolution

HR LANDSAT 5

HR LANDSAT 7

HR LANDSAT 8

HR LANDSAT 9

HR SENTINEL -2 GEE

HR SENTINEL -2 SH

HR LANDSAT 8 -9+SENTINEL -2

CR SENTINEL -3

CR MERIS

CR MODIS AQUA

CR MODIS TERRA

PRODUCTS IMAGES x MONTH TOTAL IMAGES

~ 300

~ 500

~ 200

~ 50

~ 600

~ 600

~ 800

~ 2000

~ 4000

~ 8000

~ 8000

~ 2

~ 2

~ 2

~ 2

~ 6

~ 6

~ 8

~ 30

~ 30

~ 30

~ 30

About 25000 images after 2000 
to be analyze for each study area
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Study area

54 sites spread 
over different 
climates and 
environments
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A few numbersé
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Limitations

Clouds
RGB NIR

ὗθ
╒

╜

Clouds on C => Overestimation of Q

Clouds on M => Underestimation of Q

Cloud shadows on C => Underestimation of Q

Cloud shadows on M => Overestimation of Q
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Limitations

Snow/Ice
RGB NIR

ὗθ
╒

╜

Snow/Ice on C => Overestimation of Q

Snow/Ice on M => Underestimation of Q

Statistical removal of frozen periods
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Calibrated results

Calibrated
Results
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Calibration

Calibration on 
23 stations 

where observed 
data are 

available in the 
recent period
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Exemplary results: 
Sentinel - 2

Exemplary results: 
MODIS TERRA

Calibration
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Calibration

Multiple calibration, Kernel 1 


