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Along -Track
Interferometry.

Along-track INSAR (AT]I)
permits high-resolution
surface current measure-
ments. The technique
uses two radar images of
the same scene aquired
with a short time lag on
the order of milliseconds,
whose phase differences
are proportional to radial
target velocities.

We have shown that the
achievable accuracy and
spatial resolution are
sufficient for current
measurements in rivers
(Romeiser et al. 2007).
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Artist's view of the
Shuttle Radar
Topography
Mission (SRTM)
instrument
configuration
(Feb. 2000)
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Amst‘s view of the
German satelite
TerraSAR-X, which
was launched in
June 2007
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Actual SRTM-derived and
simulated TerraSAR-X-derived
line-of-sight surface current
fields in the Elbe river
(Germany). The SRTM-derived
velocities are consistent with
the BAW model (see “Runoff
Estimates”). Our simulations
indicate that TerraSAR-X will
be even better suited for current
measurements in river systems.

Hamburg

Test Site

Surface velocity in the Elbe river test area accord
to the 8-D high-resolution numerical model data set
from BAW.

20 km'f_»E ing

20 km

Temporal coverage: Complete neap-spring tide
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Aliasing

Strong tide (M2, K1) induced aliasing effects at the test
area can reduced by averaging different sampling periods
for the various satellite sensors.

Example of minimum sample rate for the M2-tide for
Geosat Follow-On (GFO) at the Elbe river test area.
period to reduce aliasing effects is marked with th

TerraSAR-X (left) and
The advised mean sample
e red circle.
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Results of a 3-D num- |
erical flow model are
used as input for
simulations of varying
runoff estimate
methods. Comparing
the approach of
Bjerklie et al. [2005],
using the empirical
relationship between
river width and surface
velocity retrieving by
TerraSAR-X and the
Manning-equation,
using surface velocitiy,
river width, stage deri-
ving by TerraSAR-X
and Altimetry to
estimate volume trans-
ports.

The resulting accu-
racies and net dis-
charges still show
some differences, but
owing to its simplicity,
we presently favorate ‘
TerraSAR-X for runoff [ 1! i e
estimates, because of
retrieving river width
and surface velocity
only by one satellite.

= cross-sectional area

= average velocity

= cross-sectional area
V, = surface velocity

ref. flow rate and flow rate using surface velocity/
Bowxie river width
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ref. flow rate and flow rate using Manning-equation
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A = cross-sectional area
R, = hydraulic radius

S12 = slope

n = roughness parameter
The evaluation of
temporal and spatial
sampling character-
istics for different
satellite sensors is

ongoing work.

flow rates (ref., Manning, surface vel./ river width)
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AW = minimum river width (using ATH = 2300 m
AS = standard deviation slope = 3,52429E-05

Ref: runoff:

AQ = discahrge error
Est. runoff. (Vs) - =

locity
idth

Est. rinoff (Vs/W)
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