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What is the “Quality” of water level time series What is the “Quality” of water level time series 
provided by Satellite Radar Altimetry ?provided by Satellite Radar Altimetry ?

How to characterize this quality ?How to characterize this quality ?
Which factors affect the quality of satellite radar Which factors affect the quality of satellite radar 
altimetry ?altimetry ?
Which hydrological applications can use satellite Which hydrological applications can use satellite 
radar altimetry water levels ?radar altimetry water levels ?

EGU Vienna April 2005  "Measuring river water levels by satellite radar altimetry : characterization of measurement quality«   Kosuth P., Bercher N, Bruniquel J., Seyler F. 



EGU Vienna April 2005  "Measuring river water levels by satellite radar altimetry : characterization of measurement quality«   Kosuth P., Bercher N, Bruniquel J., Seyler F. 



EGU Vienna April 2005  "Measuring river water levels by satellite radar altimetry : characterization of measurement quality«   Kosuth P., Bercher N, Bruniquel J., Seyler F. 



Natural signal

Oversampling (interpolation) method
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Quality of the river water level time series from
Satellite radar altimetry depends on 4 elements

Time sampling period

Measurement Accuracy



“Quality” of river levels time series
 from Satellite Radar Altimetry

A. Time sampling and effect of sampling periodA. Time sampling and effect of sampling period

B. Measurement accuracyB. Measurement accuracy

C. Cumulated effects of Time sampling and measurement C. Cumulated effects of Time sampling and measurement 
accuracy : “Quality” of water level time seriesaccuracy : “Quality” of water level time series
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A.1­Effect of time sampling and sampling period

Theoretical Sampling PeriodTheoretical Sampling Period over a given station :  over a given station : 
• Topex/Poseidon, Jason: Topex/Poseidon, Jason:  10 jours10 jours
• ERS­1/ERS­2, Envisat: ERS­1/ERS­2, Envisat:  35 jours35 jours
• SEASAT/GEOSAT: SEASAT/GEOSAT:  17 jours17 jours
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Effective Sampling PeriodEffective Sampling Period is higher : is higher :
• Waveform retracking algorithms do not succeed in processing Waveform retracking algorithms do not succeed in processing 

all dataall data
• Effective Sampling period is longer, particularly at low river Effective Sampling period is longer, particularly at low river 

stagestage
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A.1­Effect of time sampling and sampling period

Effect of time sampling period on the error in water levels time series
Manaus gauging station
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A.1­Effect of time sampling and sampling period

ManausManaus

Tabatinga
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Spectral analysis of river water level time series
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Signal reconstruction from time sampled Signal reconstruction from time sampled 
data : data : 
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Challenge : establish a direct relation between temporal 
analysis  and  frequency  analysis  and  parametrize  the 
effect of time sampling on time series error
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“Quality” of river levels time series
 from Satellite Radar Altimetry

A. Time sampling and effect of sampling periodA. Time sampling and effect of sampling period

B. Measurement accuracyB. Measurement accuracy
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C. Cumulated effect of time sampling and measurement error

Example of errors induced by Example of errors induced by 
combined measurement error and time sampling:combined measurement error and time sampling:

Measurement noise=100cm

S.D. Error=122cmS.D. Error=77cm

Measurement noise =50cm

Te=50 jours

S.D. Error=154cm S.D. Error=198cmTe=100 jours
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Manaus

  

Standard deviation between in situ time series and reconstructed time 
series : Relation with sampling period and measurement accuracy
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C. Cumulated effect of time sampling and measurement error



  

Standard deviation between in situ time series and reconstructed time 
series :
Relation with sampling period and measurement accuracy
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Standard deviation on a given station and for given 
satellite performances
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ConclusionConclusion

The quality of satellite radar altimetry The quality of satellite radar altimetry 
datadata

  for river levels depends on :for river levels depends on :

3.3. River hydrologyRiver hydrology

4.4. River morphologyRiver morphology

5.5. Satellite measurement accuracySatellite measurement accuracy

6.6. Sampling periodSampling period
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River Hydrology h(t)

Satellite effective sampling period Te

River Morphology  L(h)

Satellite measur. Accuracy  (L)σ



PerspectivesPerspectives
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1. Associate an 1. Associate an information on « quality »information on « quality » to any  to any 
Satellite Radar Altimetry time series of river water Satellite Radar Altimetry time series of river water 
levelslevels

2. Improve the accuracy of satellite measurement 2. Improve the accuracy of satellite measurement 
through satellite/through satellite/algorithm comparison and algorithm comparison and 
developmentdevelopment

3. Improve 3. Improve interpolation methodsinterpolation methods between sample  between sample 
measuresmeasures

4. Develop the use of Satellite Radar Altimetry data 4. Develop the use of Satellite Radar Altimetry data 
for for hydrological applicationshydrological applications analysing error  analysing error 
propagationpropagation


