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Abstract

The EnviSat altimeter offers a unique insight into the interaction of Ku band altimeter pulses with terrain. This is due to the capability of EnviSat to return a tiny percentage of echoes at full 1800Hz sampling rate
instead of the 18Hz averaged echoes. Some of these bursts are returned from inland water surfaces, and give a unique insight into the influence of the complex and intricate distribution of bright reflectors (mostly
from pools of still water) on the altimeter echoes; this information can be lost in the on-board averaging process. Analysis reveals that even water surfaces as small as a few tens of metres across can be measured
using the Individual Echoes (IEs). This paper presents results from a global analysis of these Individual Echoes (IEs) over inland water, and shows that time series of height variation can be successfully retrieved util-
ising a small numbers of IEs. The paper also presents results from SAR altimetry, with scenarios from the CRYMPS simulator for CryoSat2.

EnviSat Individual Echoes
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ol Analysis of a sequence of echoes which happen to lie roughly along the course of a river in the Amazon basin is shown

below. Here, many of the bursts miss the river itself, but capture water returns from adjacent flooded regions under
the rainforest canopy (see table left).

CryoSat-2 Analysis

In order to assess the capability of the next genera-
tion SAR altimeter flown onboard CryoSat-2 a
number of scenarios were processed by the Cry-
oSat simulator - CRYMPS. One such scenario was
that of “Inland Lakes", the DEM (right top) was se-
lected to ensure that the terrain coupled areas of
rough hilly topography along with a large number
of small lakes and is derived from the SRTM 1” data-
set chosen for its high frequency information con-
tent.

A
A sequence of ERS-2 profiles over the DEM region is
shown on the left, in order to demonstrate the
complexity of the waveforms returned as seen by a
current generation altimeter.

The output from the CRYMPS simulator for the SAR
L1B data (20Hz) is shown to the right in A and the
SAR full bit-rate (FBR) data are shown in B..

Finally retracking the SAR L1B echoes has allowed
for the successful retrieval of the input DEM includ-
ing the inland water targets (Far right upper profile
input DEM, lower profile retracked heights).
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Discussion

The EnviSat Individual Echoes provide a tantalising insight into the expanded capability of the next generation of altimeters enabled by their much higher Pulse Repeti-
tion Frequency. Even small pools of still water are successfully captured and their heights can be derived by advanced retracking methods.

Over complex topography including many small lake targets, ERS-2 20Hz waveforms display fascanating characteristics. The CRYMPS simulator struggled with the rap-
idly varying topographic relief but was still able to produce viable waveforms across much of the underlying terrain. The successful retracking of these SAR L1B echoes
by a next generation BES (Berry Expert System) in this complex scenario indicates that inland water heights can be successfully retrieved from the SAR L1B CryoSat-2
data.

Analysis of the SAR FBR data is ongoing; the IE results indicate that retracking at a far higher PRF is possible over inland water targets and demonstrates that the next

generation of Satellite Radar Altimeters will dramatically increase the inland water measurement capability.
The authors wish to thank ESA for providing the Altimeter data and support for part of this analysis under the SAMOSA contract, and MSSL for running the CRYMPS simulator.




