








corresponds to real-time digital beamforming where a

narrow antenna beam with high gain is steered in sy
chrony with the systematic variation of the swath ec
oes’ direction of arrival. The increased performance r
laxes thermal, power and energy demands and allo

for longer operation times as desired for a systemati%

Earth monitoring mission.
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The digital beamforming architecture of Tandem-L cal
moreover improve the spatial coverage without redu
ing the geometric resolution. One example is the simu
taneous imaging of multiple swaths, each with full strip
map resolution, thereby overcoming the limitations o

the ScanSAR mode [8]. For a reflector antenna, multi
ple Rx beams are easily formed by combining displaceg

subsets of activated feed element signals. The differe
swaths are separated by “blind ranges”, as the rad
cannot receive radar echoes while transmitting. Th

gaps can be made rather small due to the high receive

gain and by varying the PREF, it is even possible to fill i

the gaps at the cost of a slightly increased ISLR [8]

%é/stem and its intricate dynamics. Tandem-L builds up
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l:'I:his paper introduced the Tandem-L mission concept

and showed its great capabilities to monitor the Earth

n the know-how and experience gained from Tan-
EM-X. Innovative SAR imaging techniques have
been developed to support a systematic data acquisition
with high spatial resolution and short repeat intervals.
The advanced mapping capabilities of Tandem-L
provide a unique data base for new Earth observation
applications. One example is the quasi-tomographic
mapping of internal 3-D structure changes of semi-
transparent volume scatterers via the repeated acquisi-
tion of single-pass SAR interferograms. This will pro-
vide important information about structural processes in
vegetation, ice, permafrost soils, etc. and we expect a
range of novel applications emerging from the ad-
vanced interferometric measurement capabilities. Tan-
dem-L can be regarded as a first step towards a global
monitoring system for the quasi-continuous observation
of natural and anthropogenic processes that continu-
ously restructure the Earth surface. Radar is the opti-
mum sensor for continuous Earth system monitoring
éince it provides high resolution images independent of
weather conditions at day and night. Together with its

1;Jnique ability to measure subtle changes with millimet-

ric accuracy and its even more unique ability to obtain
uasi-tomographic images from space, radar will likely
become the most important sensor for a huge amount of
remote sensing applications, most of which we are cur-
ar N ; e
rently even not thinking about. It is our responsibility to
&rwelop the best tools and techniques to be able to deal
ith the upcoming challenges in a rapidly changing

world and environment. Tandem-L is an important step

W

into this direction.

Figure 8 shows a performance example for the imaging

of a 350 km wide swath in full polarization using a
stripmap mode with four beams.

Orbit Height 760 km Reflector Size 15m ( )
Repeat Cycle 8 days Focal Length 10m
Incident Angle 26.3°-46.6° Feed Location centre
Look Angle 23.3°-40.5° Feed Elements 24
Swath Width 349 km Feed Length 3.43m
Ground Range 331-680 km  Tilt Angle 31.9°
Tx Power(avg.) 96 W System Loss 1dB
Duty Cycle 4% Rx Noise Tmp. 420 K
Bandwidth 85 MHz PRF 2365 Hz
Polarization Quad (linear)  Az. Resolution 10 m
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