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Forecasting the Solar Wind
in the Inner Heliosphere

1. Solar Wind Model

2. Model Validation and Verification 

3. Solar Wind Forecast Products

4. STEREO Beacon Support
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Solar Wind Model 
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Solar Wind Model 
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A Physics-based Forecast Model: The Ambient Solar Wind

Forecast ModelsSolar Wind Model
Example: CR 1896
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Model Validation and Verification
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Model Validation and Verification

Validation
solving the 

right equations

Verification
solving the

equations right

Theory:
Mathematical
Description

Code:
Numerical

Implementation

Reference: H. Roache, JASTP 66, 1499, 1998
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Model Validation and Verification

Example: model convergence for CR 1856
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Near Solar Minimum (May 1997):
Carrington Rotation 1922

Example: Coronal Holes

Model Validation and Verification

Near Solar Maximum (Feb 2002):
Carrington Rotation 1986

Reference: G. DeToma et.al. 
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Application: SOHO EIT Image compared to WSA CH Map 

Model Validation and Verification



25 September ‘07 M. Gehmeyr SEE  2007

Model Validation and Verification

Example: Solar Wind Speed Time Series 1994-2003

Reference: M. Owens et.al.
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Application: 3 Day Forecast of Solar Wind Speed at L1

Model Validation and Verification
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Model Validation and Verification

Example: High Speed Events ∆V >= 100 km/s for ∆T >= 2 days

Histograms of event properties

∆T ∆VMAX

Categorical contingency tables
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Reference: M. Owens et.al.



25 September ‘07 M. Gehmeyr SEE  2007

Model Validation and Verification

Reference: V. Merkin et.al.
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Solar Wind Forecast Products
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Solar Wind Forecast Products

Coronal Hole Map on June 27 
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Solar Wind Polarity on June 27
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Solar Wind Field Strength on June 27
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Solar Wind Density on June 27
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Solar Wind Speed on June 27 
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Solar Wind Speed from April 28 til June 27

Ecliptic Plane

Meridional Plane

1AU Sphere

CR_LON

DATE

Earth

Earth

Earth

V (kms-1) 

Solar Wind Forecast Products



25 September ‘07 M. Gehmeyr SEE  2007

STEREO Beacon Support
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STEREO Beacon Support
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Where is Stereo on May 9 

STEREO Beacon Support
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5 Day Forecast for Earth L1, Stereo A, and Stereo B on May 9

STEREO Beacon Support
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Notional Displays for Earth L1, Stereo A, and Stereo B

STEREO Beacon Support
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Notional Displays for Earth L1, Stereo A, and Stereo B
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Notional Displays for Earth L1, Stereo A, and Stereo B
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Notional Displays for Earth L1, Stereo A, and Stereo B

STEREO Beacon Support
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Forecasting the Solar Wind
in the Inner Heliosphere

The Development Team

C. N. Arge WSA AFRL Albuquerque, NM
M. Gehmeyr CISM_FM LASP Boulder, CO
L. Mayer WSA CIRES  Boulder, CO 
D. Odstrcil ENLIL CIRES  Boulder, CO

Thank you!


