
Landscape topography
Many modelling activities in Earth and environmental
sciences, telecommunications and civil engineering
increasingly require accurate, high-resolution and
comprehensive topographical databases with, where
relevant, indication of changes over time. The information
is also used by, amongst others, land-use planners for civil
planning and development; by hydrologists to predict the
drainage of water and where floods are likely, especially in
coastal areas. In their Third Assessment Report, ‘Climate
Change 2001’, the IPCC predicts that global mean sea level
may rise as much as 88cm by the end of the 21st century,
compared to a rise of between 10 and 25cm, estimated
during the 20th century. Potentially, sea level rise will have
disastrous impacts on large, populous, low-lying coastal
cities and deltaic areas such as Bangladesh – which may
suffer severe flooding.

Satellite techniques offer a unique, cost-effective and
comprehensive source of landscape topography data. At
present, most information is obtained primarily from
multi-band optical imagers and synthetic aperture radar
(SAR) instruments with stereo image capabilities. The
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pointing capability of some optical instruments allows the
production of stereo images from data gathered on single
(eg by ASTER) or multiple (eg by SPOT series) orbits –
which are then used to create digital elevation maps which
give a more accurate depiction of terrain. 

SARs can also be used in interferometric mode to detect
very small changes in topography and have important
applications in monitoring of volcanoes, landslides,
earthquake displacements, and urban subsidence. Current
missions include Envisat and RADARSAT-1. NASDA’s
ALOS mission planned for 2004 is significant since it
carries both high precision optical and SAR topographic
mapping instruments.

Radar altimeters can also provide coarse topographic
mapping over land, and will be supplemented in future by
a new generation of laser altimeters – such as GLAS
(ICESat) and MBLA (VCL) – which will provide landscape
topography products with height accuracies of order 
50-100cm, depending on slope.

Land

current/approved

Terra (ASTER)

RESOURCESAT-1 (AWIFS, LISS III, LISS IV)

Jason-1 (DORIS-NG, POSEIDON-2 [SSALT-2])

Envisat (ASAR, ASAR [image mode], DORIS-NG, RA-2)

CARTOSAT series (PAN: 1)(HR-PAN: 2)

ICESat (GLAS)

CRYOSAT (DORIS-NG, SIRAL)

KOMPSAT-2 (MSC)

ERS-2 (AMI/SAR/Image, RA)

planned/considered

TerraSAR-X (X-Band SAR)

SPOT series (HRV: 2)(HRVIR: 4)(DORIS-NG, HRG, HRS: 5)

RESOURCESAT-2 (LISS III, AWIFS, LISS IV)

Jason-2  (also known as OSTM)(DORIS-NG, POSEIDON-2 [SSALT-2])

ALOS (AVNIR-2, PALSAR, PRISM [ALOS])

ESA Future Missions (SPECTRA)
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COSMO – SkyMed (SAR 2000)

RADARSAT-1, 2 (SAR)

SAOCOM 1A (SAR [SAOCOM])

IRS series (LISS III: 1C,1D)(PAN: 1C,1D)(WiFS: 1C,1D,P4)

BISSAT (BISSAT)

INSAT 2E, 3A (CCD Camera)

CRYOSAT (DORIS-NG,SIRAL)

SAOCOM 1B (SAR [SAOCOM])
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