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Overview
Ocean Sciences has increasing needs for the use 
of radio frequency spectrum, both active and 
passive
Uses include: passive LEO space-based remote 
sensing, satellite telecommunications (uni- and bi-
directional), ocean surface current and wave 
estimation from radar, traditional ship 
communications, surface radar, etc.
Surface RFI is affecting passive space and surface 
observations
Satellite downlink congestion at X-Band



Space based sensing
Passive microwave - L/S & X-Band DLs

Traditional DMSP and NOAA Instruments (e.g., 
SSM/I, AMSU-A/B - channels: 23GHz-
89GHz/89GHz-183GHz)
Earth science instruments (AMSR-E, AQUARIUS 
(1.4GHz/5GHz/Scat 1.26GHz))
NPOESS Instruments (>2010)
Limitations due to surface RFI



Space based sensing - continued
Active microwave

Synthetic Aperture Radar (L (1.3GHz), C (5GHz), 
and X (9.65GHz))
Altimetry (5GHz &13GHz)
Rainfall mapping (10.65GHz) 
Surface vector wind estimation (13.5GHz)
Cloud winds (CloudSat, 94GHz)

X-Band DL Congestion (Wende, CORF 2003 
brief)



CORF Brief - Wende (05/14/2003)



Communications/Location fixing
Autonomous instrumentation (ARGOS, 
IRIDIUM)
Vessel comms / coordination 
(Intelsat/MARISAT, C-Band, …)
Fixed sites (C/Ku Band, IRIDIUM, …)
Atmospheric profiling (400MHz service)
GPS
Ship Radar (S-Band)



Surface Observing Systems
Ocean surface current/wave radars 
(CODAR/WERA (5-50MHz))
Atmospheric Profiling Systems (50MHz, 
400MHz, 1GHz, …)
Passive infrared/microwave profilers
Cloud/rain/aerosol finding radars 



RFI Impacts
Limits most space based observations to 
greater than 50Km  from coasts
Interference with surface wave/current 
finding systems
Immediate need for improved frequency 
coordination!


