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Task Description

Goal:

1. Knowledge of the environmental conditions and their impact on flight conditions
from the ground to 600 km, including forecast of:

2. Neutral density, variability, and structure, for spacecraft drag for orbit prediction
and collision avoidance, and forecast of near-surface and space weather conditions
(winds, wind shear, temperature, variability and turbulence, storms, lightning, etc.),

3. Plasma density, D-region absorption, total electron content, ionospheric structure
and irregularities, for communications and navigation

Objectives: Fill the gap between terrestrial and space weather forecasts
and develop a ‘weather ”prediction model extending from Earth’s surface to
the top of the atmosphere

Qutcome: Predict the environmental conditions needed for safe orbital,
sub-orbital, re-entry, descent, and landing
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Current:
Aviation Weather Support

. conditions below 50 km from
National Weather Service
Global Forecast System (GFS)
model and Gridpoint Statistical
Interpolation (GSI) data
assimilation system

« Winds and temperature
 Turbulence

* Icing

« Analysis and Forecasts

AWC - Aviation Weather Center

< | » | |+ & hup:/jwww.aviationweather.gov/ & | | Qr NDAA NWS aviation
CU Outlook Web App  Shinkansen ... - Schedule sudden styr...ic warmings MNear Real Time CTIPe »
7| AWC - Aviation Weather Center | +
QICP Login Registration info M

weather.gov

NOAA's National Weather Ser LA
s .
Aviation Weather Cer A

s

Home

Local forecast by
"City, S5t" or Zip Code

Find uson
Facebook
AWC on Facebook

Advisories
SIGMET/AIRMET »
Center Weather

Forecasts
Convection »
Turbulence
Ieing
Winds/Temps »
Prog Charts »
TAF/FA »

Observations
PIREPs »

METARS »

Radar »

Satellite »

Celling and Visibility
Flight Plannings

Data Services
Text Data Server

Related Information
Home »
Flight Folder
Standard Briefing
Aviation Testbed
Aviation Links

Contact Us
FAQ
Feedback
Site Information »
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& From 3:15 to 4:15 Pacific Time on October 24 there will be a discussion among the
users, developers, and operators of ADDS which will take place at the NEAA Annual
Meeting in Las Vegas as part of the Friends and Partners in Aviation Weather (FPAW)
Fall Meeting. An anticipated outcome of this discussion is the planning and
scheduling of a one-day ADDS User Workshop to take place early in 2014. Interested
ADDS users are invited to take partin this discussion, either by participation in
person at the meeting, or through remote access via Ready Talk. Click the following
link to register for either in-person or remote participation.
ral.ucar.edu/generalfpaw2013/adds.php

A proposed replacement of the National Weather Service Aviation Weather Center
Page is available at new.aviationweather.gov. Comments are encouraged and can
be done submitting a message via the feedback link in the current site.

2013 CCFP season ends soon. The last issuance of CCFP will be at 1900 EDT on
Thursday, October 31, 2013. We will start the 2014 CCFP Season on Monday, March
3,2014 at 0300 Eastern Time.

New Display of WAFS Gridded Data released on 9/25/2013. This website
demonstrates how the WAFS gridded data for turbulence, icing and Cb can be
displayed. The display is not approved for use by either the FAA or ICAO, though the
underlying gridded data are approved for use in support of flight planning. For more
information on how to gain access to the underlying gridded data, see the WIFS
website.
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So what is Space Weather?

Solar Flares (increased X-ray flux)
Arrives: 8 mins; Duration: 1-2 hrs
i Impacts: D-region ionization, High Frequency
T (HF) radio absorption, geolocation, low-frequency
p navigation, GPS navigation

Coronal Mass Ejections (plasma)

Arrives: 1-3 days; Duration: 1-2 days

Impacts: Drives a geomagnetic storm, satellite charging,
drag, communication, navigation (e.g., GPS),

~ HF communication, ground induced currents (power
e outages)
m ‘ g
" ? & Solar Proton Events
(energetic particles)
‘ T protourx | 3 eenmex  Arrives: 15 mins to a few hours;

Duration: days

Impacts: Polar HF absorption,
satellite anomalies, radiation
hazard
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Filling the Gap — weather and space weather

Zonal wind (m/s) 2009

« We have developed a global seamless neutral whole Tgfé "Ry v
atmosphere model (WAM) 0-600 km, 0.25 scale
height, 2° x 2° lat/long, hydrostatic, 10-fold
extension of Global Forecasting System (GFS) US
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« Sea surface temperature field and surface ex
processes

« Orographic gravity wave parameterization
« Eddy mixing and convection

« Diffusive separation of species
« Composition dependent C,
 Height dependent g(z)

« EUV, UV, and non-LTE IR
 lon drag and Joule heating

Coupled to a global ionosphere,
plasmasphere, electrodynamics
module (IPE) for plasma
parameters
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Neutral density
CTIPe vs GOCE and CHAMP
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Neutral density [kg/m?] at satellite height (~ 250 - 290 km)
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Summary

Goal is to define the weather and space weather conditions for orbital
and suborbital flights for commercial space transportation

Integrate the terrestrial and space weather conditions (from one
coordinated source)

Are developing a seamless model from the ground to 600 km altitude
coupled to the plasma to fill gap between conventional weather and
space weather

Provide neutral atmosphere weather forecast for winds, temperature,
density, turbulence, wind shears, deviations from average, and vehicle
drag

lonospheric space weather forecast for plasma density, ionospheric
structure, and irregularity conditions for communications and
navigation

Radiation hazard (e.g., NAIRAS potential new start)

COE CST Sixth Annual Technical Meeting (ATM6)

October 11, 2016



