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High Altitude Platforms (“HAP’s”)
• Would operate at about 20 km altitude where 

winds are relatively mild.

• Potential advantages for EO :
– Low altitude => high resolution.
– Continuous monitoring (for specific area).
– Rapid deployment / flexibility / easy 

upgrade and maintenance.

• Airships
– Solar powered / unmanned / helium filled / 

semi-rigid / very large (up to 200m).
– Mission duration up to a few years.
– Licensing and regulatory issues.

• Aircraft
– Unmanned, solar powered or manned, 

conventional.
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HAP’s - Critical Technologies (1)

• Airship Structures and Dynamics:
– Aerodynamics critical.
– Behaviour of large semi-rigid structures.
– Thermodynamic behaviour of large gas volumes.

• Station-keeping and stability.

• Solar cells:
– Amorphous silicon solar cells are very flexible and can be 

integrated as an extra layer in the platform’s skin fabric.

– The solar power available at 20km is over 1kW/m2 - with an 8% 
efficiency this translates to 80W electricity per m2.

– Switching between banks of solar cells, and thermal dissipation 
at high altitudes are both key issues to address.
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HAP’s - Critical Technologies (2)

• Materials:
– Requires new plastic envelope materials that are strong, UV 

resistant and (for airships) leak-proof to helium.

• Fuel cells (for night-time power):
– The performance and ageing of the fuel cells are likely to 

determine the achievable mission duration.
– The fuel cells and the electrolysers must meet the following 

requirements :
• a) Long lifetime (40,000 hours).
• b) Reliability of the components.
• c) Voltage stability.

• Sensor technology:
– Lightweight, low power sensors are required.
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HAP’s - Potential Payloads

• UV-VIS-NIR imaging spectrometer.
– Total and tropospheric columns of O3, NO2, SO2, HCHO, H2O and 

BrO, as well as cloud and aerosol optical parameters, with direct 
application for pollution monitoring. 

• Optical or radar imager
– Flood mapping / crop monitoring / coastal protection / traffic 

monitoring.

• Thermal IR.
– For the detection of oil spills, forest fires, etc.

• In-situ meteorological payload for upper atmosphere winds (for NWP).

• Scanning lidar.
– High accuracy (5 to 10 cm vertical precision) 3D laserscan data 

would allow precise 3D city models, urban planning applications,
etc.

• Telecomms relay payload.
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• Developed by EADS Astrium Ltd starting in July ‘01, and flown in various 

campaigns since 2003.

• Provides down to 85cm resolution Quad Polar imagery from ~7000ft
(platform driven).

• Demonstrates value of high resolution SAR over a range of applications.

• Provides a test-bed for other demonstrator configurations.

X-Band Airborne SAR Demonstrator
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Key aspects

• X-band, fully quad-polarised, with alternative configurations :
– 0.85m/2km swath (range of look angles 51 - 65 degrees).
– 3m/5km swath.
– 3m/10km swath (78 - 83 degrees).

• Imagery similar in character to aerial photography.

• Backscatter and polarimetric response is related to differences 
in surface roughness, orientation and structure at the 3cm scale
– modified by moisture, slope and aspect.

• Now quasi-operational, though needs support from the UK user 
community to take it forward.

• Standard product – false colour composite in ground range 
geometry :
– Red = HH, Green  = VV, Blue = (HV + VH)/2

• Single Look Complex (SLC) data can also be offered.
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Example - Agriculture

Axe valley, Devon, July 2005 – discrimination between crops and 
pasture, and different types of pasture
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Example - Forestry

Nr. Axemouth, July 2005 Nr. Fishbourne, IOW, Jan 2005
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Deciduous

Pasture
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Example - Wetlands

Pasture
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ponds

Maize

Reed 
beds
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Seaton Marshes, Devon – July 2005
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Example – Coastal wetlands

Langstone Harbour 
near low tide

Inter-tidal mud and 
algal mats, salt grass

Sea wall

Creek at low 
tide
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Example - Floodplains, water table and soil moisture

River Arun, January 2005



Slide 13 Operational environmental sensing, DTI Conference Centre (London) 24th April 2006 

Quad Polar Image + DEM – Acquired in a single pass

Flooding

Bembridge, Isle of Wight: 2.5m resolution, 3 azimuth looks, 4 range looks, acquired 6th Feb 2003
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X-band Airborne SAR Demonstrator Summary

• UK technology advantage.

• Collects data at working scales commensurate with other 
airborne data sets, and complements use of optical data.

• Can be flown on demand to fit with the crop calendar, tidal state 
or events such as flooding.

• Makes a true Time Series approach realisable.

• Supports upcoming spaceborne systems (e.g. TerraSAR-X from 
2007).

• Needs a national campaign to consolidate applications.


