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ICAO Products

HF/Ionosphere

Kp-index
- Mod: 8
- Sev: 9

dB from 30 MHz riometer data
- Mod: 1.5 dayside
- Sev: 2.0 dayside

X-ray flux (0.1-0.8 nm)
- Mod: 1x10^-4 W/m2
- Sev: 1x10^-3 W/m2

MUF depression
- Mod: 20%
- Sev: 30%

GNSS

Amplitude Scintillation (S4) (dimensionless)
- Mod: 0.5
- Sev: 0.8

Phase Scintillation (Sigma-Phi) (radians)
- Mod: 0.4
- Sev: 0.7

Total Electron Content (TEC)
- Mod: 125 TEC units
- Sev: 175 TEC units



Latitudinal Variations*



ICAO GNSS Products

Sources of S4 and Sigma-Phi: COSMIC 2, CWDP?, NOAA Buoys, ASTRA GNSS data, Future scintillation 
product based on numerical models

GNSS

Amplitude Scintillation (S4) (dimensionless)
- Mod: 0.5
- Sev: 0.8

COSMIC 2, NOAA Buoys, Future 
scintillation product (ROTI?)

Climatology/WAM-IPE?/Propagation of 
observations

Phase Scintillation (Sigma-Phi) (radians)
- Mod: 0.4
- Sev: 0.7

COSMIC-2, CEDP, GOLD, Future 
scintillation product (ROTI?)

Climatology/WAM-IPE?/Propagation of 
observations

Total Electron Content (TEC) [departure from 
average]
- Mod: 125 TEC units
- Sev: 175 TEC units GloTEC (DIX) ???



ROTI

Courtesy Dominic Fuller-Rowell



cROT - related to DIXSG

Courtesy Dominic Fuller-Rowell

http://www.youtube.com/watch?v=z2A8Dh3swZQ


Anomaly

Courtesy Dominic Fuller-Rowell



Commercial Weather Data Pilot



A plot of Total Ionosphere Delay from the Real Time Run of CTIPe



CTIPe TEC on Experimental Page



WAM-IPE Progress

Milestone Date Status

Updated WAM 12/31/2017 completed

IPE high-latitude transport upgrade 06/30/2018 completed

Low-latitude electrodynamics 07/31/2018 in progress

WAM-IPE 2-way coupling 08/30/2018 In progress

Code cleanup/refactoring, documentation for code/build/run 10/12/2018 in progress

FY19 Q4 Milestone:  Develop 2-way coupled WAM-IPE

Milestone Outcome The Whole Atmosphere Model (WAM) coupled with the Ionosphere Plasmasphere 
Electrodynamics (IPE) model ready for transition to operations (running on WCOSS_Dev) and submitted to 
NCO for transition. The WAM-IPE model will provide products and services with multi day forecasts for critical 
customers and technologies including satellite navigation (GPS/GNSS), radio communication, satellite 
communication, and, in the future, satellite orbit prediction/ collision avoidance.



WAM-IPE Forecast 
Validation

● Example of animation of global 
IPE TEC for November 21 2017

 
● WAM-IPE forecasts will 

validated against TEC maps 
from GloTEC, a data assimilation 
scheme combining ground 
(GNSS) and space-based 
(COSMIC RO) data (Courtesy 
Dominic Fuller-Rowell)

GloTEC Ionospheric Data Assimilation 

WAM-IPE Forecast of TEC
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