
The legacy of Earth remote sensing innovation at Ball Aerospace 
continues with the Ball Operational Weather Instrument 
Evolution (BOWIE) family of low size, weight, power and cost 
instruments designed to meet next-generation operational 
weather observation and cost objectives. The instruments are 
designed for integration onto small sat-class spacecraft and 
for compatibility with EELV Secondary Payload Adapter launch 
vehicle integration requirements.

Above: QuikSCAT's eye on ocean winds. 
Credit: NASA

Ball Operational Weather Instrument Evolution – Compact Scatterometer

BOWIE-S



Overview
NOAA and the Department of Defense are implementing 
operational weather mission plans that leverage small sat class 
spacecraft; low size, weight and power (SWaP) payloads; and 
rideshare opportunities, enabling the rapid, cost-effective 
deployment of payloads in small constellations. In response 
to this demand, Ball Aerospace has developed a design for a 
compact scatterometer that leverages advances in low power, 
miniaturized radar electronics, software defined radio (SDR)-
based digital signal processors and lightweight, deployable 
mesh antennas.

Microwave scatterometer radars are the flight-proven gold 
standard for accurate and reliable measurement of ocean 
surface vector winds (OSVW), which are used to support 
weather forecasting and monitor cyclical changes to Earth’s 
climate, such as El Niño and La Niña events. The Ball 
Operational Weather Instrument Evolution – Scatterometer 
(BOWIE-S) is the Ball Aerospace low SWaP and cost solution 
to satisfy the operational needs of next generation small sat-
based weather systems. BOWIE-S operates like QuikSCAT, 
which operated successfully for 19 years from a high 
inclination orbit at an altitude of 800 km and provided critical 
information used to monitor and track severe weather events, 
such as tropical cyclones. 

The BOWIE-S observatory uses a lightweight wire mesh 
reflector antenna that deploys from a compact stowed 
position to a 1-meter diameter aperture. The antenna system 
spins at 18 RPM, covering a 1200 km swath width on the 
Earth’s surface when operating from an altitude of 550 km. A 
compact traveling wave tube amplifier (TWTA) generates the 
required transmit power to ensure that wind measurement 
precision objectives are satisfied. A low power SDR-based 
digital signal processor generates the transmit pulses at the 
desired rate and digitizes the ocean surface return echoes for 
post processing. The SDR also provides a 30 MHz bandwidth 
radiometer channel enabling detection of rain within the radar’s 
field of view. A small sat class spacecraft provides the required 
payload power, pointing and control capability, housekeeping 
and data downlink functions. 

The BOWIE-S scatterometer provides a low SWaP and cost, 
small sat-compatible operational weather solution that is 
compliant with ESPA Grande constraints. BOWIE-S leverages 
heritage RF electronics and integrates innovations in SDR-
based digital signal processing and lightweight antennas, 
enabling it to meet or exceed the performance of QuikSCAT 
with significantly lower mass and power.
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Quick Facts

• Conically scanning scatterometer employing a 
1-meter reflector antenna spinning at 18 RPM.

• Leverages innovations in lightweight, compact, 
deployable mesh reflector antennas; low 
power reconfigurable SDR-based digital signal 
processing; and compact TWTAs.

• Delivers wind vector measurement 
performance comparable to QuikSCAT with 
lower SWaP and cost.

• SDR functionality includes a 30 MHz 
radiometer channel for rain flagging.

PARAMETER BOWIE-S
Frequency 13.5
Altitude (km) 550 – 800
Swath (km) 1200 – 1800 
Antenna Dia. (m) 1.0
Tx Power (W) 100 (antenna input)
Orbit On-time (%) 100
Payload Pave (W) 185
Payload Mass (kg) 87
Satellite Mass (kg) 229
Mission Life (yrs) ≥ 5

Satellite Volume Satellite fits within ESPA Grande 
volume

In the stowed configuration (left) BOWIE-S is compatible with 
ESPA-Grande mass and volume constraints (right).

The BOWIE-S deployable 
mesh reflector antenna and 
electronics are mounted to 
the spacecraft’s nadir deck to 
eliminate interference from the 
solar panels. A TWTA generates 
the required power. Earth


