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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

sampling frequency)
+ Method for quantification of the “Quality” : accuracy and effective
sampling period

+ Influence of river width
+ “ex ante” quantification of the accuracy

* “Quality” of sampled measurements (accuracy + effective J

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)

* “ex ante” quantificahion ofi Fhe IcCYEARYch 2006,

ars of progress in radar altimetry” Symposium — Venice — March 2006
Characterizing the quality of river water level time series derived from satellite radar altimetry Efforts toward a standardized methodology Bercher N;, Kosuth P., Bruniquel J.



“Quality” of river water level time series derived from satellite radar altimetry

Introduction (1/3) - Expectations by Hydrologists
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In situ measurements :
* twice a day,
* accuracy : ~3 cm

measurements :
* 10 to 35 days (theoretical),
* accuracy : unknown
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“Quality” of river water level time series derived from satellite radar altimetry

Introduction (2/3) - Expectations by Hydrologists
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In situ measurements : measurementsy
* twice a day, .10 d 35 d 11
* accuracy : ~3 cm ays or S ays
. with quantified accuracy
* reconstructed daily time series

Methods to characterize the “Quality” of water levels from radar altimetry
* accuracy and effective sampling frequency of radar altimetry

* Reconstruction of daily time series ;
* Resulting accuracy of daily time series
* Factors affecting the quality of reconstructed time seii¢s




“Quality” of river water level time series derived from satellite radar altimetry
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during a cycle



“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

sampling frequency)
*+ Method for quantification of the “Quality” : accuracy and effective
sampling period

+ Influence of river width
+ “ex ante” quantification of the accuracy

* “Quality” of sampled measurements (accuracy + effective J

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)

* “ex ante” quantificahion ofi Fhe IcCYEARYch 2006,
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“Quality” of river water level time series derived from satellite radar altimetry
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“Quality” of river water level time series derived from satellite radar altimetry

Luantifying the accuracy of sampled messurements, Gauging atation: 14530000 Manzala
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Accuracy of Topex Poseidon on Solimdes river (track 63)

Zmin |Zmean| Zmax | RMS | Mean stand.
error dev.

Global 6.00 | 147 | 893 [ 1.88 ) 044 1.83
N

High flow 576 | 735 | 893 | 0.20 0.00
Mean flow 143 | 3.59 | 5.76 | 0.50\] -0.12
Low flow -6.00 | -2.30 | 143 | 3.42 1.63
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“Quality” of river water level time series derived from satellite radar altimetry
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“Quality” of river water level time series derived from satellite radar altimetry

fication of the accuracy of radar altimetry measurements

Quantifving the accuracy of sampled measurements, Gauging station: 10100000 Tabatinga
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“Quality” of river water level time series derived from satellite radar altimetry

15 YEARS OF PROGRESS IN RADAR ALTIMETRY
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“Quality” of river water level time series derived from satellite radar altimetry
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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

* “Quality” of sampled measurements (accuracy + effective

sampling frequency) |
+ Method for quantification of the “Quality” : accuracy and effective
sampling period _
* Influence of river width e

+ “ex ante” quantification of the accuracy

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)

* “ex ante” quantificahion ofi Fhe IcCYEARYch 2006,
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“Quality” of river water level time series derived from satellite radar altimetry

Influence of river width on radar altimetry accuracy

* Lower accuracy at low river stage is related to the area of open
water (river width) '

1 *Af—
7o Gl
Gauging station level (m)

Statistical analysis is under way to correlate accuracy and
river width
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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

* “Quality” of sampled measurements (accuracy + effective

sampling frequency) |
+ Method for quantification of the “Quality” : accuracy and effective
sampling period _
+ Influence of river width e

+ “ex ante” quantification of the accuracy

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)
+
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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

* “Quality” of sampled measurements (accuracy + effective

sampling frequency)
+ Method for quantification of the “Quality” : accuracy and effective
sampling period

+ Influence of river width
+ “ex ante” quantification of the accuracy

-

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)
+
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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar altimetry

* “Quality” of sampled measurements (accuracy + effective

sampling frequency)
+ Method for quantification of the “Quality” : accuracy and effective
sampling period e

+ Influence of river width
+ “ex ante” quantification of the accuracy

3

* “Accuracy” of reconstructed river water level time

series
+ Oversampling : building a “continuous” time series from satellite
sampling
+ Coupled influence of measurement accuracy and effective sampling
frequency and influence of river hydrology

+ Method for characterization of the quality of oversampled time
series (reconstructed daily time series)
+
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“Quality” of river water level time series derived from satellite radar altimetry
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15 YEARS OF PROGRESS IN RADAR ALTIMETRY

Time serie from Manaus
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“Quality” of river water level time series derived from satellite radar altimetry

* Introduction:

+ Expectations by hydrologists
+ Building time series of water levels from satellite radar
altimetry

* “Quality” of sampled measurements (accuracy J

+ effective sampling frequency)
+ Method for quantification of the “Quality” : accuracy and
effective sampling period e

+ Influence of river width
+ “ex ante” quantification of the accuracy

*» “Accuracy” of reconstructed river water

level time series

+ Oversampling : building a “continuous” time series from
satellite sampling

+ Coupled influence of measurement accuracy and effective
sampling frequency and influence of river hydrology

> M et h Od fo rc h a 'hnteri ﬂaﬁ b rI bf t ﬂl é" mm%egtflggwsgrra&ampjy%gum — Venice — March 2006
t i me c gﬁﬂﬁg Te'gahe‘ Hﬁ&fﬁ'j’ éu'f 8"6 dﬂﬁfﬂwt*f ﬁdfﬁltm&tmw a standardized methodology Bercher N;, Kosuth P., Bruniquel J.
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“Quality” of river water level time series derived from satellite radar altimetry

Conclusions & Future

Dispersion of satellite measurements is not an estimate of the error of these measurements

king Algori er R on section S)
with an accuracy o Ciix
The error cannot be represented by a single number (rms)

3. Error is not gaussian. It is structured in relation with river level and must be:}
represented by a variable error mean and standard deviation &

1.38

_ 1. Both effective sampling frequency and accuracy of satellite measurement influence the
i accuracy of reconstructed daily time series .

— e s s —
-;_-;;};—-— = 5, A method is available for characterization of the quality of water level
e from radar altimetry.
e It can be applied :
5“"-'}__,,...-/_: - L To quantify the uncertainty of near real time radar altimetry data
—— — S e To compare the accuracy of various retracking algorithms
e i . To identify the impact of factors such as : river width, river hydrology, ...
e
-‘f e il



“Quality” of river water level time series derived from satellite radar altimetry

Methods to characterize the Quality

,
- :
B[ N ~
4L B
: .
o
:
] .
g b ek |
§ f |
------------------ b ,
4t Hﬁ
" ; H H ]
12031993 25071934 07121995 r—
iy _—
il

v en I (e { I “] I Y }J' ] 3 % ] E M ﬂég hCI;'Eg| “& @ears of progress in radar altimetry” Symposium — Venice — March 2006

Characterizing the quality of river water level time series derived from satellite radar altimetry Efforts toward a standardized methodology Bercher N;, Kosuth P., Bruniquel J.



