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Abstract Method/Experiment v
This paper summarizes a year-long data-collection and analysis effort using Data was collected using the equipment shown in Figure 1. Two stations ’
the HAMSCI Scientific Modulation signals transmitted by WWV and WWVH were used in this study, each with a different HF-tuned antenna for gs
every hour. Multipath and Doppler fading profiles were calculated for two collection. The primary location in Chelmsford, MA, wused a s
links: Massachusetts to Boulder, Colorado (WWV), and Hawaii (WWVH). “SuperAntenna”, vertical monopole over ground, tuned to 10 and 15 MHz. z
Correlations between multipath, Doppler profiles, and Kp index were The second location used a “Megaloop ML 30+” Active Loop antenna with |
calculated. This paper also proposes a set of techniques for processing and a frequency range of 0.5 to 30 MHz. 0 0
using the WWV/H test signals. T ey D Nk
D_ata was processed using a MATLAB script processing chain shown in Figures 6-7: Relative Probability Distributions of Multipath and Doppler Shift as a
. Figure 2. function of Kp Value
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The WWV/H Scientific modulation signal is broadcast by the NIST time Figure 2: Signal processing chain code flow. | | |
standard radio stations WWV (Boulder, CO) and WWVH (Kauai, HI) in Data and Analysis Table 1: Dates of interest throughout the collection period
partnership with the HAMSCI WWV/H Modulation Working Group. The
signal is transmitted on 2.5, 5, 10, 15, 20, and 25 MHz and was designed to R C e L e C lusi
aid researchers in studying ionospheric effects on radio propagation. WWV 1 | | | ﬁ 1 onciusions
oroadcasts the test signal at 8 minutes past the hour, and WWVH S T T B Y Y A e v | L I T | | | |
oroadcasts it at 48 minutes past the hour, as part of each station's \\ \ [ ) i BRTATY : i V"\V"{. EAAH YT * Multipath profiles can be extracted from the slow chirps, fast chirps, and
oroadcast schedule. The signal lasts approximately 44 seconds of a 1- | y a T | | | | : o At | Gaussian Noise. Gaussian noise would provide better results, but we
minute time block and consists of the following segments 1: ™ T T need to increase the modulation index to improve SNR.
e o EEEEET e  Multipath exceeding 2 ms. was observed. Modes included multi-hop,
+ 10-second voice announcement | : i | i i | multi-layer, and Auroral Scatter.
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Figure 1: Block Diagram of measurement system Excess Multipath (s)

Figures 4-5: Multipath from Slow Chirps and Doppler Shift Probability Distributions
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