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News Flash!!
ÅSolar storms could 

trigger Northern Lights 
far south as Kentucky 
Tuesday night.
ïbh!!Ωǎ {ǇŀŎŜ ²ŜŀǘƘŜǊ 

Prediction Center issued a 
Geomagnetic Storm 
Prediction of G3 on the 
geomagnetic storm scale for 
early Wednesday morning. 
The scale goes up to G5.



HF Propagation 
Modes

ÅHF Propagation is highly variable 
compared to other frequencies
ÅGreatest challenge in HF: Finding the 

optimum frequency for the intended 
propagation conditions
ÅThree main propagation modes
ÅLine of sight
ÅGroundwave
ÅSkywave



Line of Sight 
Propagation



Groundwave 
Propagation



Skywave 
Propagation





Ionized Layers in the Ionosphere
(Day and Night)



Ionospheric D Layer 



Ionospheric E Layer 



Ionospheric F Layer 



Maximum Usable Frequency and
Lowest Usable Frequency



Critical Frequency



Ionosonde ς Ionospheric Sounder
Typical operation from 1-20MHz



Ionosonde ς Ionospheric Sounder



Ionospheric Figures of Merit



Sunspots and the Ionosphere



Sunspots and the Ionosphere



Sunspots Cycle



Sunspot Cycles 1965-2025



Sunspot Cycle 25



Solar Flux Index



Solar Flares



Ionospheric Disturbances (SID)



Ionospheric Disturbances (PCA)



Ionospheric Disturbances 
(Ionospheric Storms)



Ionospheric Disturbances 
(A and K Index)



Skywave Propagation Summary



NVIS Operation


