ITC-Egypt 2025 - Keynote Talk

HIGH FREQUENCY SURFACE WAVE RADARS
& INTEGRATED SURVEILLANCE SYSTEMS

Prof. Levent Sevgi
IEEE AP-S Former DL — DLPC Chair
ITU - Istanbul Technical University (Emeritus), Turkey.
Web: https://www.ieeeaps.org/levent-sevgi

ABSTRACT

Countries with substantial coastal regions require greatly enhanced systems to monitor activity occurring within
their Exclusive Economic Zones (EEZ). According to the United Nations Conven-tion on the Law of the Sea
(UNCLOS) of 1992, participating countries have extensive exploitation rights within the EEZ,
which extends up to 200 nautical miles (nm) from shore. Activity will in-clude isolated or grouped, moving and/or
anchored surface targets and low-flying aircraft. The targets may be military/commercial, friend/foe, small/large.
Besides the economic benefits, a par-ticipating country carries responsibilities such as prevention of smuggling,
terrorism and piracy; the effective management and protection of offshore fisheries; search and rescue, vessel traffic
services, pollutant control as well as meteorological and oceanographic data collection.

Traditional land-based microwave radars are limited to line-of-sight, which means a maximum range of 50-60km
even with an elevated radar platform. The EEZ can be covered by microwave radar in a patrol aircraft but requires
three to five aircraft (well above 20,000ft) with many hours on station. Satellites have neither
the spatial nor the temporal resolution to provide this surveil-lance in real-time. Sky wave high frequency (HF)
radars can be used for this purpose, but they need large installations, are expensive and detection of surface targets
is still limited. Optimum sensor for EEZ surveillance seems to be the Surface Wave HF radar.

This DL/Keynote talk is about modeling and simulation strategies and challenges in integrated maritime
surveillance systems based on High Frequency Surface Wave Radars (HFSWR). Topics to be covered include
fundamental radar concepts, HFSWR signal characteristics (signal, noise, clutter, interference, etc.),
Surface wave propagation modeling and mixed-path effects, Transmit/Receive Antenna systems and beam
forming/steering, Target reflectivity and RCS prediction/reduction, and Stochastic modeling.
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