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Satellite radar altimetry water
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+ Global coverage

+ Near real time access to data %
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Radar altimetry water levels : a 7 step processing chain

Intensity

1. Location of the Satellite : e 2 £y
Radar Altimetry station AN P : Ny Recoding
2. Delineation of geographic
extraction window

3. Waveform retracking
4. Tropospheric corrections

5. Translation to the geoid

6. Filtering of erroneous measures

7. Selection of one value per
satellite overflight
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NEWS: GENERATION OF RIYER AND LAKE LEYEL DATA IN NEAR-REAL TIME

At the beqginning of October 2005 & new pilat systerm was launched at the Europesn Space Agency in
ESRIM with the aim of deriving river and lake heights over Africa in near real-time using the unique
capabilities of the space borne Envisat Radar Altimeter. This system uses a sophisticated processing
scheme developed by Prof Berry's Earth and Planetary Remote Sensing lab at De Montfort
University, Leicester (UK} to identify and retrack echoes returned over inland water targets to give
accurate heights, Whilst data from a few selected large targets hawve been available previously this
sophisticated processing scheme allows the automated retrieval of accurate height data over lakes
and rmajor rivers across Africa, This pilot system is being progressively extended to all continents,
The next release scheduled for January 2006 will incorporate targets over South and Latin America,

PROJECT PRESENTATION

Recent ressarch into the application of altimetry for
monitoring river and lakes levels has been carried out and
demonstrated the advantages of using data derived from
satellite as global coverage and regular temporal sampling
of the data sets.

Together with the European Space Agency (ESA), De
Montfort University (UK) developed a system to obtain an
estimation of River and Lake heights from both ERS and
Envisst data. De Montfort University (DMU) developed an
sutarmnated systern to produce two types of products called
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T Reésultats Tequipe

Une base de données de séries temporelles de hauteurs d'sau sur les grands fleuves, lacs et zones hurnides a été récemment
développée dans I'équipe GOHS du LEGOS,

Cette base de données est accessible sur le web du LEGOS (Produits/Services d'Observations et d'archives/Hydrologie) ¢

http:f /www.legos.obs-mip.frffr/soa/hydrologie fhydroweb s

Les séries temporelles de hauteurs d'sau sont calculées & partir des mesures altimétriques des satellites Topex/Paséidon, ERS-2,
ENWISAT et GFO. Actusllement (sutomne 2005), |s base de données comprend les niveaux d'sau d'environ 130 lacs st
réservoirs continentaux, 250 stations virtuslles sur les fleuves et une centaine de sites sur les zones inondées.

Pour les fleuves, |a plupart des séries sont basées sur les observations de Topex/Poséidon et commencent en janvier 1993, Pour
les lacs, les séries temporelles sont des combinaisons multi satellites. Elles commencent aussi en janvier 1993, La base de
données est en perrnanente évalution, avec une mise & jour régulitre des séries et un nombre croissant d'objets &tudiés,

L'utilisateur a accés a la visualisation des séries tempaorelles ainsi gu'aux valeurs numérigues de hauteur avec l'erreur associée.
La résolution temparelle est de 10 jours pour les séries issues de Topex/Poseidon,

Figure 1 ; Cartes de Iz distribution géographiqus des facs, rividres et zones inondées dans fa base HYDROWES

@ Rivers A Wertand.
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What is the accuracy (quality) of satellite radar altimetry data (products) ?

What kind of hydrological applications can be developped with these products ?

How can we improve the accuracy (quality) of radar altimetry products?
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Quality of the Topex/Poseidon GDR product, 3 sigma filtered
77 extraction windows over the Amazon Hydrographic Network
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Quantifying the uncertainty of radar altimetry data (through error modelling)

Quantifying the

uncertainty of radar

altimetry water level

Data Accuracy/Uncertainty
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ment of the quality of Radar Altimetry Products

Quality of the Topex/Poseidon GDR product, 3 sigma filtered
77 extraction windows over the Amazon Hydrographic Network

Measured river level (m)

1334 1585 3 2001 2002

®
-Q,;
Global : 57%; 1.75m
L 3

Measured river level (m)

1993 1994 1995 1996 1997

Pourcentage loss rate (%)

Product Quality




Statistical analysis of the accuracy of Satellite radar altimetry over rivers
ysis of v & % Cemagref

A)ALCATEL ALENIA SPACE]
. An Alcatel/Finmeccanica company]
Bercher, N.; Kosuth, P.; Mercier, F.; Frontera, V.

Comparing the quality of various Radar Altimetry Products
B Paager . T S

Topex Poseidon waveforms :

* GDR Aviso — on board Ocean Tracker
* Retracked : Ocean (Envisat algo)

* Retracked : Ice 1 (Envisat algo)

* Retrackeg : Ice 2 (Envisat algo)

* Retracked : Sea-Ice (Envisat algo)

Topex Poseidon water level data over the Amazon Basin :
Quality of various products (retracking algorithms and filtering algorithms)

Ice2 retracker recurs. filter :
[40%; 1.94m]

T/P GDR : recursive global i
N filter [56%; 1.69m]
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Using Various filters
* No filter
* Global 3sigma filter

* Recursive Global 3sigma filter

Accuracy (m)

-
o

 Calendar 3sigma filter

* Recursive Calendar 3 sigma filter 30 40 50 60 70

Measurement loss rate (%)

Product Quality
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Conclusion

Providing the uncertainty of
radar altimetry data

Quality of the Topex/Poseidon GDR product, 3 sigma filtered
77 extraction windows over the Amazon Hydrographic Network

Assessing and comparing the
performances of Satellite Radar
altimetry products
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