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Heliospheric Models

Thea Vilstrup Falkenberg, Master of Science in Engineering, Applied Physics
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EMNLIL with Cone Model

CCMC Services available for ENLIL with Cone Model
Request a Run
View Raquest Rasults

Model Developer(s)
D. Odstreil
University of Colorade at Boulder

Model Description

ENLIL is a time-dependent 3D MHD model of the haliosphere. It solves equations for plasma mass, momentum and energy density, and magnetic field, using
a Flux-Corrected-Transport (FCT) algorithm. Its inner radial boundary is located beyond the sonic point, typically at 21.5 or 30 solar radii. It can accept
boundary condition information from either the WSA or MAS models, The cuter radial boundary can be adjusted to include planets or spacecraft of interest
{eg 2 AU to include both Earth and Mars, 5 AU to include Ulysses, 10 AU to include Cassini). It cowers éo degrees north to 6o degreas south in latitude and
360 degrees in azimuth.

ENLIL + Cone Model Description:

ENLIL cona model forecasts CME propagation from the ENLIL inner boundary {which is usually at 21.5 Es) to the point of interast. The cone model is based
on the idea that close to the Sun CME propagates with constant angular and radial velocity, and so has the shape of a cone. EMLIL takes the cone model input
parameters at its inner boundary. These input parameters are the following:

1. Btart date (yyyy-mm-dd).

2, Btart time Chh-mm)
This is the moment of time (UT) when the CME reaches ENLIL inner boundary.

3. Cone latitude (dag).
Co-latitude of the cone axis (angle Lat in the Figura 1)

4. Cone longitude (deg).
Longitude of the CME cone axis (angle Longin the Figure 1, (note Long=180 degrees iz in the Earthward direction )

5. Cone radius (deg).
Angular width of the cone {angle rad in the Figure 1).
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Figure 1,

&. Radial welocity (ko fs) at the ENLIL inner boundary.

References and relevant publications
Hieetal., JGR,vol 109, Aogiog;doino.aozg/2005]Ao10228, 2004,

Relevant links

® General description of EMLIL mods]

» Description of the data structure and crganization in the ENLIL

» General description of Solar wind, time description systems & coordinate systems used and more.
This file alsc contains instructions for installation.

CCMC Contact{s)
Peter Macleice
q01-286-2081

MAE-12-14 k03

™

AN =

TINE = 2E0Z doys

Developer Contact(s)
D. Odstreil
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Interface: request a run

Step 1: Fill in the Form and Generate a Registration Number for each Requested Run.
The Registration Number is composed of vour first name (Firstame), vour last name (Lastlame), date (mmddyy), model type (GM - Global Magnetosphere, IT - Ionosphere/Thermosphere, SH
-Solar/Heliosphere), and run identification number (RunNurmber):

FirstName_LastName_mmddyy_ModelType_RunhNumber, e.g.,George_Siscoe_oéoboi_SH_1.

At the prasent time you are allowed to make up to 4 different submissions on the the same date immddyy) for each model type. For each new submission made on the same date for the same model type you
need to choose a new Run Number (1", "2", "3, or "¢, Multiple submissions made on the same date with the same Run Number and Model Type will overwrite the previous submission. ¥ou can use this
feature to resubmit the request on the same date.

#*NOTE: At the prasent time both Solar and Heliospheric models are Model Type SH**

If vou decide to cancel or modify your submission at later date, please contact the CCMC staff.

Flease have registraticn numbers when making inquiries about your requests. ¥ou will need your registration number to wiew the results when the simulations have finished.

First Narme: {required)
Last Name: {required)
E-mail: {required)

Fun Number:[1
Select a different Run Number if vou've already requested any Solar OR Helicepheric run today (unless you want to overwrite the run)

The Registration Number For This Run Is: Thea_Falkenberg_012110_8SH_1

Plaase have the registration number when making inquiries about the run.

Select Model Type:

O Solar
® Heliosphere
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Interface: request a run

The Registration Mumber For This Run Is: Thea_Falkenberg_012110_5H_1

Flease have the registration number when making inquiries about the run.

Model Type: Helicsphers
Input Type: Time-Independent

Step 2: Choose the Heliosphere Simulation Model:

[ Exozpheric Salar Wind ]

| EMLIL + Cone Model |

Step 3: Is This a Continuation of a Previous Run or a New Run?
® New run

) Restart an existing run (this option is not yet availahle)

| Continue |
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Interface: request a run

Step 4: Define the physical nature of this run
Objective:

O to generate a stationary solar wind solution

® to run ENLIL with the cone model

O to simulate influencs of coronal transients on heliosphers (option not yet available)

1

Initial state:

® analytic prescription
O numerical prescription (option not yet available)

Inner radial boundary condition:
® time-independent
® from MAS or WSA solar model cutput
O analytic user-defined (option not yet avatlable)
O time-dependent foption not yet available)

| Continue |
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Interface: request a run

Step 5: Select the model - MAS{CORHEL) or WSA - and choose the Carrington Rotation
Selected model will provide the output to be used as time-independent inner boundary condition for this ENLIL run. Check the availability of Carrington Eotation for the selected model belowr,
® MAS(CORHEL)

O Choose a Carrington Rotation from the list of magnstograms available for MAS meodel: [2014 NOT available - bad magnetogram ¥

O Upload a user-defined magnetogram. Fortran code for generation of user-defined magnetograms can be obtained here. ¥ou will be asked to upload your magnetogram at the nest step. This option is
currently available for MAS maodsl only.

O WSA. Choose a Carrington Rotation from ones available for W3A model:
2014 [only MWD available] ¥ |

Choose Magnegogram Source for WSA /ENLIL runs:

@ Mount Wilsen observatory

O Kitt Paak observatory

O Gong observatory
{Ifinterested in several magnetogram sources, pleass submit separate runs, one for each magnetogram source).

NOTE: We do prowide runs using Gong data. However please be aware that the Gong data is still being used in trial mode and there are some known issues with the polar fields which are currently being studied
by the Gong staff.

Step 6! Specify the Number of Cone Clouds (Cone CMEs) for the Run
Number of cone clouds: |1 {uptog)

(At the next step, you will be asked to spectfy the properties of all requested clouds).

Select the outer radial boundary
Select the outer radial boundary. This will influence the size of grid in radial dimension available to you. For near Earth conditions please select 2 AUL
2AL W

| Continue
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Interface: request a run

Specify Properties of Fast Solar Wind for the Cone Model

Density: 300 o
Temparature: 08 million K
Speed: £25 km/s

i

Specify Properties of Cone Cloud(s) for the Run:

Start date/time of model run: zoo4-3-8 04q:13

End date/time of model run: zocg-4-4 11:29

For all cone cloud(s), please select start dates and times that are within the date /time range of this run (see above)

Cloud 1:
Cloud start date:  yyyy-mm-dd  |(date when cloud center at inner boundary)

Cloud start timne:  |whemm | (time when cloud center at inner boundary)

Co-latitude of cloud center: 57 {north=c, equator=go, south=18c degs)

Longitude of cloud canter: [1a Range: 0o - 270 degs, where 180 deg is earthward

Radius of cloud: |25 Range: o -godag

Cloud walocity: g0 Eecommended range: soo - 2ooo km/s

Density enhancement factor: 4 (Cloud density ower fast stream valus). Rangs: 1 - 10
Temperature enhancament factor: |1 {Cloud temperature over fast stream value). Range: 0.5- 10
Elongation factor of the trailing part of the cloud: 1 (1 for sphere, 2 for twice longer and so on up to g
Shape of the cloud: | sphercal

Set the Simulation Grid
Salact grid resolution (NRxNTxNP) from pradsfined list (more opticns are coming socn)
256:30.90 W
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Interface: request a run

Run cbjective: cone_model

Initial state: analytic_prescription

Boundary condition: time-independent

Time-independent boundary condition type: from_MAS_maodel
Carrington Rotation: 2014

Simulation grid: 2géxzoxgo

Outer boundary: Mars

Observatory: MWO

The results of the run you requested will ba made available to the gensral research community via our web-based interface.

Fleasze provide below brief comments about the run that may be helpful to other visitors. This information will be published on the Wab as a Title and Intreduction to the results of the run you requested.

Flease provide a Key Word that will help sort and search the results of simulations via cur web-based interface, especially if vou are submitting a series of runs.
Key Word: (required)

You may provide here comments about this Web interface and desoribe additicnal desirable options of the output data analysis (not required). This information will be reviewed by the CCMC staff and will
not be published on the Web.

FOR AUTOMATIC PROCESSING.

Special Request
If you are submitting a Special Request please check this box: [

Special Requests are not submitted for automatic processing. Special Requests are reviewed and manually modified by the CCMC staff. Processing of Special Requests may be delayed. On Special Request
some default restrictions may be removed. Spacial Requests are executed only if resources are availabla.

Describe your Special Request in the field belew. Please provide a short justification.

[ suBmrT seecial rEQUEST | | RESET |
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Interface: find a run

About US Space Weather Models st CCMC | Request A Model Run | %iew Model Run Results | Instant Run | Experimental Real-Time Simulstions

Home | STEREQ support | Search run databaze | Fublications policy | Special sun-earth connection evants | 30 WRML output for selected events | Request mn output
View Results of Requested Runs

View the results of your requested run as well as the results of runs submitted by other users.

CCMC Publications Policy: If you use the results from the Runs on Request in a scientific publication or presentation, please acknowladge the originators of the computational medel and the CCMC. For

more details ses the detailed policy deseription.
Note: For tracking purposes for our government sponsors, we ask that vou netify the CCMC whenever you use CCMC results in soientific publications or presentations by emailing CCMC .

= v et - - v

Solar Models Heliosphere Global Tonosphere /

Runs Results Models Results Magnetosphere Thermosphere
Models Models Results
INNER

Magnetosph.
Models
Mission Support
* STEREO
View cutput from the daily WS4, ENLIL and PFSS model runs.

* THEMIS

o MMS

* SOTERIA

Search the Simulation Results Database
Search and wiew simulation results for all model runs executed at the CCMC ower the last four years. We maintain a comprehensive searchable and sortable database of all executed runs.

Simulations of Special Sun-Earth Connection Events
View results of Special Sun-Earth Connection Event Simulations. Such event is usually a big storm or a series of storms that attract the attention of the space science community. Working groups such as
Geospace Environment Modeling (GEM) or SHINE sometimes identify Special Sun-Earth Connection Events. The CCMC provides medel run results for such events:

o SHINE Campaigns support
o CAWSES Internet Campaign support
30 VRML Output for Selected Events
View VEML Output for selected events. Virtual Reality Markup Language (WEML) filas are created with the Space Weather Explorer (SWX), an OpenD¥ application developed at CCMC. Magnetospheric VEML

files contain the plasma density in two slices and a selsction of 3D magnetic field lines in the magnetosphere emanating from the Earth and field lines transported with the solar wind. Files have been creatad
from simulations of selacted space weather events.

CDF output for a run
Raquest CDF-formatted output for a CCMC raquast.
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Interface: find a run

Heliosphere Simulation Results
* View ALL Heliosphere Runs on Request

s View Runs for the following model{s):
® ENLIL
O Heliospheric Tomography
O Exospheric Solar Wind Maodel
O SWMF

1

SEARCH heliosphere requests database for string(s): Fakenberg|

For multiple strings, please separate ther with AND or OF operators
If searching for a date, use the following format: ¥¥¥¥ /MM /DD.

() Search In All Columns
ar

O 8earch In Columns Below (Key words automatically includad, feal free to choose multiple columns):

Fun Number

[ Eun Requestor's Last Name
[ Date of Request

] Madel

[ Carrington Rotation

[J Event Date

L] Input Type

L] Fun Type
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Interface: find a run

»Runs on Request: Heliosphere Simulations Results

Total Nurmber of Runz in the Databaze: Gzo
Total Mumber of Search Resultz in thiz Database: g6

. . Carrington | Carrington . Radial
E 1 Model Model |Validatr = = Start || End Grid N Frot Elect Ka
ven Run Number Kev Words ode Model oce adation Rotation Rotation " n Input Type ne, Grid roton ectron ppa
Date Type Yersion Level Date |(Date Resolution Temperature | Temperature | Index
Start End Range
I"IoRdelllled Thea Fallkenberg icoSos SH_ 4 July:oo:;evez;,oioetena, 1stCHE Helivsphere||[EMLIL z.5b o Z049 zo49 - --  [Time-Independant | zstxsoxso =N o o )
Modeled Tulyzaogevent, sotaria, X X
Run Thea_Falkenberg_iooSog SH_ = =ndCME alone Healiosphere||[EMLIL z.5b o 2019 zo19 - -- [Time-Independent|| =zgbusoxgo XL o o o
HModeled Jul 1, soteria, all
;;ne Thea_Falkenberg iooSoo SH = ‘ u y2004ev;;1ézo T2, a3 Heliosphere ‘ENLIL ‘ z.5h o z0149 20149 - --  [Time-Independent | zsbxsoxso | nO-0ud | o o )
SOTERIA, CIR period, pure
Modeled ? 2
Run Thea_Falkenberg_ogzgog_SH_1 || solar wind model, MAS, high |[Heliosphere [EMLIL z.5b o 2025 2025 - --  |[Time-Independent||10z4x1z0x360 | o.o-o. o o o
res
SOTERIA, CIR period, pure
Modeled
Run Thea_Falkenberg ogzoog_SH_ = || solar wind model, MAS, high | |[Heliosphere [ENMLIL z.5b o 2027 zozq - --  [Time-Independent||10z4x1z0x560 | ouo-o. o o o
res
SOTERIA, CIR period, pure
Modeled : ?
Run Thea_Falkenberg_oszoos_SH_3 || selar wind model, MAS, high | [Heliosphere [EWLIL z.5h o 2028 zozd - --  |[Time-Independent||10z4n1zonsbo | owo-ou o o a
res
Modeled SOTERIA, CIR period, pure
ORE ® Thea_Falkenberg_ogzgog_SH_5 | selar wind model, WSA, MWO, |[Heliosphere [ENLIL z.5b o 2027 zozq - --  |[Time-Independent||10z4x1z0x360 | o.o-o. o o o
un hLigh res
Medeled SOTERIA, CIR period, pure
°R el Thea_Falkenberg_ogzoog_SH_ 6 | selar wind medel, WS4, MW, |Heliosphere [EMLIL z.5b o 2028 zozd - --  [Time-Independent||10z4x1z0x560 | ouo-o. o o o
un hLigh res
SOTERIA, CIR period, pure
Modeled ? ?
Run Thea_Falkenberg_ogzgog_SH_v | selar wind model, WSA, MWO, |[Heliosphere [ENLIL z.5b o 2029 2029 - --  |[Time-Independent||10z4x1z0x360 | o.o-o. o o o
hLigh res
SOTERIA, CIR period, pure
Modeled
Run Thea_Falkenberg_ogzoog_SH_ 4 | solar wind model, MAS, high | |Heliosphere [EWMLIL z.5b o 2029 2029 - --  [Time-Independent||10z4x1z0x560 | ouo-o. o o o
res
Maodeled SOTERIA, CIR period, pure . .
Run Thea_ Falkenberg cozoog SH_ 4 solat wind madel Helivsphere||[EMLIL z.5b o zozg zozg Time-Independent | zsbxzoxso =N o o )
Modeled SOTERIA, CIR period, pure X X
Run |Thea_Falkenberg_og:zoog_SH_:z ‘ colar wind model Heliosphere||[EMLIL z.5b o 2027 zozq Time-Independent|| =zsbxzoxgo R o o o
IModeled SOTERILA, CIR period, pure . :
Fun Thea_ Falkenberg cozooo SH = ‘ colaz wind modal Helivsphere||[EMLIL z.5b o zozd zozd - --  [Time-Independant | zstxsoxso =N o o )
|M‘:":1919‘:1 |rrL.“ Tollmm b mmmmmm ou . | SOTERIA, CIR period, pure |uﬁ1;ﬁ-“1m.m ||:-nrn | -k - —— o - - |m;mﬂ_rngﬂ“,“4ﬂ“4 | S, | o | - - -
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Viewing the run

Thea_Falkenberg_ozogog_SH_=29
Title/Introduction:
Key Word: Julyzooqevent, soteria

Model Type: Helicsphere

Model: ENLIL

Run Objective: cona_modsl

Initial State: analytic_prescription

Boundary Condition Type: Time-Indepandent
Inner Boundary Condition: from_WS4_model input
Cuter Boundary: Mars

Simulation Grid: zgéxgoxoo

Carrington Rotation: 2o1g

& View 30 Data
¢ View control file with input parameters for the run.
s View quick lock graphics for the run
MNote: Quick look graphics has been designed by the model developer to enable quick evaluation of the results of the run. To find more information regarding this option please contact the CCMC staff.

EMNLIL at Earth
EMLIL at Mars
EMLIL at Mercury
EMLIL at Venus
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ENLIL=2.5 lowres WSA—1.6 MWO 2004—-08-02 000131 2004—07-22 + 11.00 days
N {om—23) IMF peolarity g0 R =104l
T T I — I+
0 10 20 30 40 50 B0 MF line o+ ===
Ecliptic Plane  +90%  LAT = 5.870" +20%  LON = o7
VALLIES AT EARTH:
M= 14.1 cm™
T =151 kK
Wr = 283, km/s
Pdyn = 1.90 nPa
VALLUES AT .10 Al
IMF len = 1.42 Al
IMF lat = +6.4"
IMF lon = +74.4"
OBJECTS:
® Planets
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30 Simulation Results: Model: ENLIL
Run: Thea_Falkenberg_020909_SH_29 CR=2019

This is the web interface for the visualization of results of a three-dimensional simulation of the Sun's environment.

Please review the default selections below and make your changes.

To start the graphics program click the Update Flot button. The resulting image will be displayed at this location of the page.

Should the result be a black image, then the graphics program encountered a programming error. Flease report the set of input parametars used.

Go back to web page of run

Update Plot will update (generate) the plot with the chosen time and plot parameters below.,

This will take some time (typically 10-g30s) as data is read in and processed.

& Choose data time:

¢ Date: 2004/08/03 Time; 00:06:42¢ »

Change time by moving

-1 subput steps

_or-

© Create GIF movie with current
plot settings (not for 5WX plot modes)
Note: Thisis a queue submission system
requiring the following three additional
inputs:

» Start Time:

[ Date: 2004/07/24 Tine: 000245 /|

» End Time:

Date: 2004/08/03 Time: 00:06:42 »

» Email address for notification
(replace the example erail address
with yours):
yaur name@your domain
Mote: The movie will be requested
but NOT be shown in this interface.
Vou will get an email with a download
URL when the requast has bean
completed (this will take at least a few
minutes).

Only one request can be pending at a
time for each client IP or email

Plot Options:
[] Exclude region around the Sunup to
0 |
Image magnification[1 '~
{all images; use ==1.2g for 90 Flowlines)
Line thickness |1 v |{flow lines, arrows)
Character thickness |1 v |(all annotations)
[0 swX line thickness { &djust the thickness of
the streamlines manually) | 1
[ SWX Streamline Type [Tubes v
Allow variable plot image size
{all =D plots: aspect ratio dx/dy between 0.5 and
4)
[0 Show simulation grid {disabled with

3D-Burface)

[ Interpolate data onto equidistant grid
(available with sp-surface and vecror;
recommended for plots with vecsoz)

addrass.
Choose quantity to be displayed (some Plot Modes
Choose Plot Mode: require up to three choices):
ColorContour [2D] ) Ll vla e N2 | e [NT°2 v

Mote: divergences, gradients and curls are not yet

availabla with SWX plot modes.

Plot Options for selected Plot Modes:

aD-Surface, sD-Flowlines:
View angles:
AX [-g90.90]: (30
AZ[-1Bo ... 180]: |30

Color Contour:
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Planetary ascii file

10 Simulation Results
File: ENLIL_at_Earth.txt
Run: Thea_Falkenberg_020909_SH_29 Model: ENLIL

This is the web interface for the visualization of results of one-dimensional model output.

Please review the default selections below and make your changes.

To start the graphics program click the Update Plot button. The resulting image will be displayed at this location of the page.

Sheould the result be a black image, then the graphics program encountered a programming error. Please report the set of input parameters used.

Plot input parameters {only used with IDL visualization):

@Time,: [ooosz7as | days to Times:|[12.0047 days

Range: o.004q5zdays(=o0q/o7/22 coooion.0o0) to 1z.00q470days(zooq/0b/03 cotodiqd.ofo)
OStart: Year: 2004 |Month: |7 Day: |22 Heur: |0 Minute: |6 Second: |31 2096960

to End: Vear: 2004 |Month: s Day:|3 Heur: |0 IMinute: |5 Second: |46.08

Choose up to three different quantities to be displayed:
01 |R ¥ o e |R ~loz: R hd

I:‘ Log scale (apply to all quantities > 0 in plet)

[J rock proc dava range: Min.:|o Maz.: |1
Image magnification: (1w

Lins style: | no line ~ Plot symbols: | diamonds v Bymbol size: | 0.2 v

Reset Forrm will resst changes to the defaults spacified by the previous run of this script.
Update Plot will update (generate) the plot with the chosen time and plot parametars above or will print the entire file to screen.

[J Hawe data printed to text file.
The file format is slightly different from the original fils visualized and can include computed quantities if offered and selacted for plotting (i.e. quantities beyond basic MHD quantities M, P, V¥, B), such as B, ¥,

I, Edpar.

Runs-on-Request: Contact CCMC Staff
Visualization: Dr. Lutz Rastitter

Last script update: February 2, 2009.
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ENLIL at Earth
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Ace (blue) and ENLIL (red) data (run 121708-19 start doy 317 or 13/11-2001); Magnetic field
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P [Pa]

ENLIL at Mars

=
=
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Ace (blue) and ENLIL (red) data (run 121708-19 start doy 317 or 13/11-2001); Magnetic field

¥ 10
. . f . ‘ il el
3 ENLIL—2.5 lowres W3A—1.6 NSO 2007—=11-=20 0OB:01:13 2001-11=13 + 7.25 days
3 S SR N (om=3) IMF polarity +o0° R = 1.0 AY
[ — — E— - .
800 ¢ 10 20 30 40 50 B0 IMF lihe ==
2 500 " 0 5 o .
E Ecliptic Flane +590 LAT = 2,209 +20 LON = 0
]
+180"
= YALUES AT EARTH:
N =08%cm?
T = 63.6 kK
Yro= 548, km/s

18

DTU Space, Technical University of Denmark

Pdyn = 0.45 nPa

YALUES AT Q.10 AL
IMF len = 1.08 Al
IMF lat = +3.1°
IMF lan = +32.3°

OBJECTS:
@ Planets
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et

g
- - -
Parameter variation effect (comp. With ACE) =
Arrival time difference in hours standard deviation of % hefore shock standard deviatiun of % during event Standard deviation of % after event
dens deng I:lddﬁns I:lddens
temp temp B cldgn 06 cld . 0B
E"I'I'IQ elu:ung _ Cldemng 04 I:ldelung 0.4
il el limit vel Jirmit S, vl lirmit Sw‘-.-'El,”ﬂ'li‘t
dens dens . dens 0.2 Swdens 0.2
Htemp,max hemp max SWternp max g Memomax .
Loy High High Loy High Loy High
I:\\’#EI‘-JLIL,ma:nc"""lll.ﬂ-uCE,ma::c:l’r\""f.-'l'-uCE,ma:c: ENLIL max 1-“-J1ND max WND max I:TENLIL,max'T.&CE,maxjﬂ.ﬁ.CE,max I:BENLIL,msuc'HAL‘ZE,rnabc::I’rB.ﬂxCE,r1'|s|><
Elddﬂl‘lﬂ dens 5 |::Iddens 5 |::Iddens 'a 0.4
ElthmF' et temp I:Idtemp I:Idtemp — 0.z
I:ldnah:mg eh:ung 0 EIdEIDI‘lg 0 I:Idnall:-rulgnl n 0
SWyse Jimit . ool fimit Sl limit . Sl limit -
Moens i Wens Wens 22 Miens '
hermp men o : e ma: £ Mg ma e ma -4
Lo High ' High L High Lo High

e cld _dens = 2, 4, 6, 8, 10 (x 300 cm"™3)

e cld_temp =1, 3,5, 7, 10 (X 0.8 million K)

ecld elong=1, 2, 3,4,5

e sw_vel,limit = 350, 500, 650, 800, 950 km/s

e sw_dens =150, 300 cm”™3 (with cld_dens 10 and 5)

e sw_temp,max = 0.4, 0.8 million K (with cld_temp 10 and 5)
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SOTERIA L

5 : e Myt N o T g LI g NE

SOLAR-TERRESTRIAL INVESTIGATIONS AND ARCHIVES

e 19 research institutions from all over Europe (Denmark (DTU), Finland
(Uoulu), Croatia (Observatory of Hvar), Austria (UNIGraz), Switzerland
(PMOD-WRC), Poland (SRC-PAS), Russia (LPI), Germany (UGOE),
Belgium (ROB, K.U.Leuven), Hungary (KO, KFKI-RMKI) and France
(IEEA, Noveltis, CNRS, ObsParis))

e Expertise covers from solar surface to ionosphere
e http://soteria-space.eu/
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ENLIL for SOTERIA
Results of simulaios D erformed in support of SDTERIA

B LAR-TE RREE‘I"RIAL lNVEETIEATIU N AND AHEH IVES
Pregentad below are results of simulations performed in support of SOTERIA (Selar-Terrestrial Investigation and Archives).
Heliospheric runs:

Run Number Key Word Model th:;gln Carringtstz:llrltlotation Carringtgﬁélotation Input Type Res((?;lrlil(:ion
Thea_Falkenberg_ozogog SH_zollulyzooqevent, soteria ENLIL |=.5b 2;0348! gg.?aio 52:21{22?2800 Time-Independent |zgéxzoxno
Thea_Falkenberg_ozogog_SH_28\Julyzooqevent, soteria ENLIL |=.5b 2;034; 387.226200 f;:cc;i{géaﬁzaoo Time-Independent |zgéxzox00
Thea_Falkenberg ozogog SH_ 27 |Julyzoogevent, soteria ENLIL |z.5b 2;0348! gg_’;zoo f?:%ifgésfylzsoo Time-Independent |zgéxszoxno
Thea_Falkenberg_ozogog_SH_zé\Julyzooqevent, soteria ENLIL ||z.5b igoaﬂg ;87.';26200 f;:%i{ggf;foo Time-Independent |zgéxzox00
Thea_Falkenberg ozogog_SH_zg|Julyzoogevent, soteria ENLIL |z.5b 2;0348! gg_’;zoo f?:%ifgéafylzaoo Time-Independent |zgéxzoxgo
Thea_Falkenberg_ozoooo_SH_zd |\ Tulyzoodevent, soteria ENLIL |z.5b igoaﬂg ;8?.?6%0 f;:%i{géaf?lzaoo Time-Independent |z5oxzox00
Thea_Falkenberg_ozogog_SH_zs|lulyzooqevent, soteria ENLIL |z.5b 2;0348{! gg_’;zézoo f;%i{ggf;foo Time-Independent |2géxszoxno
Thea_Falkenberg_ozogog_SH_zz|Julyzooqevent, soteria ENLIL |=z.5b 2;034; ;87_';26200 f;:%ifgéaﬁzaoo Time-Independent |zgox3ox00
Thea_Falkenberg_ozogog_SH_ 21 \Tulyzooqevent, soteria ENLIL |=.5b 2;0348{! gg_’;zézoo f;%i{ggf;foo Time-Independent |2géxzoxno
Thea_Falkenberg ozogog_SH_zo|Julyzooqevent, soteria ENLIL ||z.5b 2;034; ;87_';26200 f;;i{ggﬁfoo Time-Independent |zgéxzox00
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Model: EMLIL with cone, vs 2.5b
1000 :
Input parameters:
E W) |imn:525 kmis;
800 S =300 oo,
- Eens i
ENLIL for SOTE sw o 08107 K
&mp . max
500 ICME1mn:2EI-T-2EII34 1830 UT,
. ICMEESG“:EE-T-EEIEM 11:30 LT,
750 — ICME3___=25-7-2004 17:49 UT,
700 - a00 |- 400 ICMET o= 3 deg;
_ BEl gy w800 lCMEzcolmnude:EE dedq:
€ b0 *’m’w o0 £ g ICMES, iermuge | 11 90
= 50| _ ‘g BO0 | ICMET - ruge™1 46 UBL,
S s £ 1500 £ am ICME2, | 0 4.=179 deg;
7 gsof— & 400 _ ICME3, | 0= 205 deg;
400 5 1ooae 30%4? e " I E1ang.mdi S:TS deg;
350 E lCMEzan mdius_ED deu;
4&42 500 et ol = ICMESang_ =T 5 deg;
a3 & = ICME1 =830 km/s;
100 =2 = wel
— =gl =3 o ICMEZ =850 kmis;
e a0 - Z s 2 ICME3__=1330 krmis;
Saub ol 8 IOME1,__=4*300 c;
= = ik | ] B ICMEEdenSZS*EDD oo
g - %‘ = 347 348 i ol 1 o Fp iy EL_'IB g E%D 212 = |CME3dens=1 0*3200 ce
—— S =2 301 ICMET,, =1*0810°K,
e B £ S B
s = - ICMEZ,, =170.8 10 EK
e e 2 b I ICMEZ  =1070.8 10° K
15 TSDE I e — termp
% E - ICMEelnng=1;
= B = = ICME =spherical;
= nk = &0 | H':'__J shape
3 = ol 347 348 o 18}
= 2 = WWSA input
g’j ol g E % 10 NS0 magnetograrm
= B 2 = CR:2019
P, |
0
140

1 1 - i) 1 1
204 206 208 210 212 214
Day of year in 2004

22 DTU Space, Technical University of Denmark User feedback: Heliospheric models 27/01/2010



Y [krn/s]

=
=
=

i

ENLIL for SOTERIA, CIRs

- ACE

ErLIL WSA MWD [owe res
WD

ErLIL MAS high res

EMLIL WWSA RO high res

Day of year 2005
User feedback: Heliospheric models 27/01/2010
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Improvements: Timeresolution in interface

3D gimulation Results: Model:

EMLIL

Run: Thea_Falkenberg_020909_SH_29 CR=2019

This is the web interface for the visualization of results of a three-dimensional simulation of the Sun's environment.

Please review the default selections below and make your changes.

To start the graphics program click the Update Blot button. The resulting image will ba displayed at this location of the page.

Should the result be a black image, then the graphics program encountered a programming errcr. Flease report the set of input parameters usaed.

Goback to web page of run

| Update Plot | Update Plot will update {generate) the plot with the chosen time and plot parameters balow.
This will take some time (typically 10-30s) as data is read in and processed.

@ Choose data time:

Flate: SO0MADEACE Time: 0:Db: 4 w

Date:
Dabe:
Date:
Date:
Date:
Date:
Date:
Date:
D ake:
Date:
Date:
Date:
Dabe:
Date:
Date:
Date:
Date:
Date:
[ ate:

200407429 Tirne:
2004707429 Tine:
2004707429 Time:
200407430 Time:
2004707430 Tine:
2004707430 Tirne:
2004707430 Time:
200407737 Time:
2004707437 Tirne:
2004707437 Time:
200407437 Time:
2004/08/07 Time:
2004708407 Tirne:
200408407 Time:
200408407 Time:
2004/08/02 Tirne:
2004708402 Time:
200408402 Time:
2UEI4;"EIB.:"U2 Time:

with yours):

06:0%:43
120215
18:00:03
00:06:52
06:02:53
12:06:27
18:02:10
00:04:56
06:07:32
12:0%05
18:06:12
00:07:22
06:06:21
12:06:39
18:0%:22
00:01:14
06:02:37
120249

~

current
st modes)
on system
dditional

45 v

42 v|

17 ization

|your name@your domain
Note: The movie will be reguested

but NOT be shown in this interface.

24

2 example email address

Plot Options:
[ Exclude region around the Sun up to
1] | awr
Image magnification |1 +|
{all images; use ==1.25 for 3D Flowlines)
Line thickness|[1 «|iflow lines, arrows)
Character thickness |1 « |(all annotations)
[] SWX line thickness (4djust the thickness of
the streamlines manually) 1

[1SWX Streamline Type [ Tubes %]

Allow variable plot image size

(all 2D plots: aspect ratio dx /dy betwesn 0.3 and
4)

[ Show simulation grid (dizablad with

SD—Su:face)

DTU Space, Technical University of Denmark

Pun nam=:
Start Dat
T ime=

W H e H e

dazyr

Data type:

AT

Data printout from CCHMC-=simal ation: wer=sion 1.1
ENLIL Helio=sphere

Thea Falkenberg 0209057 5H 29 Mi==ing data: -

&, Lime: Z004S07 22 00:00:00
E. Lat Lon r
dag dag k' = km' =

U _lon
k' =

W latx
nT

0. 00452795900 1. 0101600 130 00000 4. 3304100 259 57200 1. 202
0.0093151700 1. 01018600 180 00000 & 3305900 259 569200 1 Z0Z"

0.01l51015800
O.0E0283500
O.0Z5E673500
o.0z0960600
o.0zeZa6000
o.0al521500
0. 0aa816200
O.05Z101z00
o.057285500
O.0GZEEFE00
o.0s7F52500
ooaT2ZaRa0n

User feedback: Heliospheric models

l.0101&00
l.010lE00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00
l.0101&00

13000000
la0. 00000
13000000
13000000
13000000
13000000
13000000
13000000
13000000
13000000
13000000
13000000

4. 3312700
3. 9315300
d_ FFZ2100
d_ FIZ7F00
d_ FF2ZE00
4. 3327300
3. 3332100
3. 3336900
3. F351700
3. FF56300
3 FI61Z00
d_ FILE000

59 56400
2555800
5P 55100
5954200
5952400
5952400
F5F_51z200
5950100
5945500
5947400
5945900
35944200

27/01/2010

1. Z005:
11362z
1. 1353
113207
1. 1883
1. 15330
1. 1735
l.17423;
1. 156378
1. 1563E;
1. 1583
1. 15205
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Improvements: Longitude and factors

Specify Properties of Fast Solar Wind for the Cone Model

Density: 300 o
Temparature: 08 million K
Speed: £25 km/s

Specify Properties of Cone Cloud(s) for the Run:

Start date/time of model run: zoo4-3-8 04q:13

End date/time of model run: zocg-4-4 11:29

For all cone cloud(s), please select start dates and times that are within the date /time range of this run (see above)

Cloud 1:

Cloud start date:  yyyy-mm-dd  |(date when cloud center at inner boundary) East/\West?

Cloud start timne:  |whemm | (time when cloud center at inner boundary)

Co-latitude of cloud center: 57 {north=c, equator=go, south=18c degs) Value or both value and
Longitude of cloud canter: [1a Range: 0o - 270 degs, where 180 deg is earthward

Radius of cloud: |25 Range: o -godag factor ’ does not have to
Cloud velocity: B50 Recommended range: 500 - 2000 km/s 4 be i nteger

Density enhancement factor: 4 (Cloud density ower fast stream valus). Rangs: 1 - 10

Temperature enhancament factor: |1 {Cloud temperature over fast stream value). Range: 0.5- 10

Elongation factor of the trailing part of the cloud: 1 (1 for sphere, 2 for twice longer and so on up to g

Shape of the cloud: | sphercal

Set the Simulation Grid
Salact grid resolution (NRxNTxNP) from pradsfined list (more opticns are coming socn)
256:30.90 W
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’fast solar wind veloc:lty parameter

km/s

1400 :\r?E =350
1200 vel
1000 Swvel=500
ggg sw, =650
sw =800
400 ; : vel
S | | | | ] s
209 209.5 210 2105 211 2115 Mt
150
x 10° 209 209.5 210 210.5 211 211.5 SW yans—o00;
6 | tt=.'mp_0 8,
L CIdve|_1 330:;
X cld q ens—10,
2+ Cltl g =10;
A - elong=1;
0 T R V. T ' L shape=2
209.5 210 2105 211 211.5
30
= 20
10 |
il N . -
209 2095 210 2105 211 211.5
26 DTU Space, Technical University of Denmark User feedback: Heliospheric models 27/01/2010
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Solar wind velocity, inner boundary

CROT: 2018 07/25,/2004 Time = 12:07:25 UT r= 0.1044U

40,
20.
lat []
0.
—20.
v T
—40. 1350
0. 100. 200, 300.
- 200,
lon []
Mads! at COMC: ENLIL
CROT: 2018 07/25/2004 Time = 12:02:24 UT r= 0.1044U
40,
20.
lat []
0.
—20.
v T
—40. 1350
0. 100. . 200. 300. -
lon 1 )
CRCT: 2018 07/25/2004 Time = 12:03:51 UT r= 0.1044U
40,
20.
lat [
0.
—20.
v E™]
—40, 1350,
I T T
0. 100. . 200, 300. -
lon [] .

todel ot CCMC: ENLIL

27 DTU Space, Technical University of Denmark

CROT: 2019 07/25/2004 Time = 12:05:01 UT r= 0.1044U

40,
20.
lat []
0.
—2z0.
v ]
—40. 1350,
} T T
Q. 100. . 200, 300, b
lon [] .
Mods! at COMC: ENLIL
CROT: 2019 07/25/2004 Time = 12:07:51 UT r= 010440
v [E0]
1350,
} T T
Q. 100. . 200, 300, b
lon [] .

odel at COMC: EMLIL

SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
SW_Velocity= 650 Km/s
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Solar wind velocity, inner boundary

CROT: 2018 07/25,/2004 Time = 18:01:28 UT r= 0.1044U

40,
20.
lat []
0.
—20.
v T
—40. 1350
0. 100. . 200. 300. -
lon [] :
Mads! at COMC: ENLIL
CROT: 2018 07/25/2004 Time = 18:00:53 UT r= 0.1044U
40,
20.
lat []
0.
—20.
v T
—40. 1350
0. 100. . 200. 300. -
lon 1 )
CRCT: 2019 07/25/2004 Time = 18:03:10 UT r= 0.1044U
40,
20.
lat [
0.
—20.
v E™]
—40, 1350,
I T
0. 100. 200. 300.
- 200,
lon []

todel ot CCMC: ENLIL

28 DTU Space, Technical University of Denmark

CROT: 2019 07/25/2004 Time = 18:04:01 UT r= 0.1044U

40,
20.
lat []
0.
—Z0.
v [E0]
—40. 1350,
f
0. 100. . 200 300. -
lon [] .
Mods! at CCMC: ENLIL
Mods! at GUMGE ENLIL
CROT: 2010 07/25/2004 Time = 18:00:21 UT r= 01044
40,
20.
it ]
0.
—Z0.
v ]
—40. 1350,
f T T
0. 100. . 200 300. -
lon [] .

odel at COMC: EMLIL

SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
SW_Velocity= 650 Km/s
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Solar wind velocity, inner boundary

CROT: 2018 07/28,/2004 Time = 00:02:18 UT r= 0.1044U CROT: 2019 07/28/2004 Time = 00:02:08 UT r= 0.1044U

40,

20.
lat []

-20.
W [ET]

1350,

v ]

—40. 1350,

T T T
0. 100. 200. 300, 0. 100. 200, 300,

o 200, . 200,
lon [] lon []
Mads! ot GOMO: ENLIL Mods! at COMC: ENLIL

CROT: 2018 07/28,/2004 Time = 00:03:01 UT r= 0.1044U CROT: 2019 07/28/2004 Time = 00:03:12 UT r= 0.1044U

20.
lat []

-20.
W [ET]

1350,

v [E0]

—40. 1350,

‘ T T T T

100, .. 200. 300, Q. 100. . 200, 300,
lon 1 200 lon [] 0

=4

CRCT: 2018 07/26/2004 Time = 00:00:32 UT r= 0.1044U odel at COMC: ENLIL

40,

SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
1 SW_Velocity= 650 Km/s

1350,

20,
lat [

—Z0.

—40.

0. 1Q0. . 200. 300,
lon [] 209,

29 DTU Space, Technical University of Denmark User feedback: Heliospheric models 27/01/2010
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Solar wind density, inner boundary

CROT: 2019 07/25/2004 Time = 12:07:25 UT r= 0.1044U CROT: 2019 07/25/2004 Time = 12:05:01 UT r= 010484

40,
20.
lat ]

—20.
N [em™]

—40. 2700,

0. 100. 200. 00, 100. 200. 00,

. 250. - 250,
lon ] lon []
Madel ot CCMC: ENLIL Model ot COMS: ENLIL

o

CROT: 2019 07/25/2004 Time = 12:02:24 UT r= 0.1044U CROT: 2019 07/25/2004 Time = 12:07:51 UT r= 0.1048U

40,
20.
lat []
0.
—=20.
N [em™]
—40. 2700,
0. 100. 200. 00, 0. 100. 200. 300.
o 250. - 250.
lon ] lon []

- Model at COMC: EMLIL
CROT: 2019 07/25/2004 Time = 12:03:51 UT r= 0.10444

40,
) SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
. SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
N [em™]
- B SW_Velocity= 650 Km/s
0. 100. ‘ [] 200. 300. b

Model at CCMGC: EMLIL
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Solar wind density, inner boundary

CROT: 2019 07/25/2004 Tioe = LB0LEE UT = 10980

40,

20.
lat []

=20.
N [en™]

—40. 2700,

0. 100, 00

2
Ion [j

CROT: 2019 07/25/2004 Tie = LB:0UAY UT r= 010980

Mudel ot COMT: ENUL

lat []

N [en™]
2700,

100, 200,
Ion [j

CROT: 2019 07/25/2004 Time = 18:03:10 UT r= 10441

lat []

—20.
N [em™]

—40. 2700,

0. 100.

L 200,
lon []

300,
250,

Model at CCMC: EMLIL

31 DTU Space, Technical University of Denmark

CROT: 2019 07/25/2004 Time = 18:04:01 UT r= 010484

N [em™]
2700.
0. 100. L 200, 300. -
lon [] ’
Madel at COMC: ENLIL
CROT: 2018 O7/26/2004 Tooe = LG0RZ1 UT r= L104A
40.
20.
lat []
0.
=20.
N [en™]
—40. 2700,
1] 100, 200, 300, .
on [] 250,

Mudel ot COMT: ENUL

SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
SW_Velocity= 650 Km/s
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Solar wind density,

CROT: 2019 07/20,/2004 Tioe = QU028 UT = 10980

40,
20.

lat []
—20.

—40.

0. 100, 200, 300,

fon 1]

CROT: 2019 07/20,/2004 Tioe = QROR0L UT r= C10980

Mudel ot COMT: ENUL
lat []

0. 100, 200, 300,

CROT: 2019 07/26/2004 Time = 00:00:32 UT r= 10441

lat []

—20.

4

a. 100, L 200, 300,
lon []

Model at CCMC: EMLIL
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Inner boundary

CROT: 2019 07/26/2004 Time = 00:02:08 UT r= 0.1048U

M o] N Lo

2700, 2700,

0. 100, , 200, 300.
lon []

CROT: 2019 07/20,/2004 Tioe = Q00312 UT = 010980

40,
20.
lat []
0.
=20.
N ] N ]

2700, —40. 2700,
b 0. 100. 200. 300, b
b lon [] b

Mudel ot COMT: ENUL

SW_Velocity= 350 Km/s SW_Velocity= 850 Km/s
SW_Velocity= 500 Km/s SW_Velocity= 900 Km/s
N [em™]
B SW_Velocity= 650 Km/s

250,
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fast solar wind denS|ty” parameter

i

1000
, 800 — ACE _
E swdens—150
x 600 =300
SWaens
400 : :
# ] | | |
208.5 209 209.5 210 210.5 211.5
60 -
oy
540t
T 20k
0 = ] ] L ] ] ! _650
208.%0 209 2095 210 2105 211 2115 SWoel™ .
2+ - swtemp=0.8;
cld —1330;
¥ 1+ ch:idens =5
cldtemp—10,
elong=1,
0 A = ! ' shape=2
2085 209 2095 210 2105 211 2115

| | ¥ A

But... Cloud density
3000 cc...

33 DTU Space, Technical University of Denmark

=1500 cc and
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”fast solar wind density” parameter

; " ——— IMM
| i |

I:I 3 — = { i
207 208 209 210 21 212 21 214 215 216

elocity

b : ] | I | e |

207 208 209 210 211 212 213 E‘id 215 216

Density (M)

it ; e —— - - ———
211 212 213 214 215 216
X 10° Temperature
N
el L W e i ..‘_-_ -“a e - - o e
207 208 209 210 211 212 213 214 215 216
Day of year

34 DTU Space, Technical University of Denmark User feedback: Heliospheric models

g “|=EED;
swdans=1ED;
swtamp=D.EI;
cldwl=1330;
cldd=n==1ﬂ;
cldtamp=1ﬂ;
elong=1;
shape=2
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Solar wind density and velocity, inner
boundary

CROT: 2019 07/25/2004 Time = 12:00:28 UT r= 01044 CROT: 2019 07/25/2004 Time = 12:03:51 UT r= D.1044U

40, 40,
20. 20.
lat [7] lat [7]

—20. —20.

k- ki
VIl v
_40. { 350, —40, 1350,
f T T T I T T T
0. 100, 200. 300, 0. 100. 200. 300,
o 200. o 200.
len [] lon []
Model ot COMC: ENLIL Model at CCHC: ENLIL
CROT: 2019 D7/26/2004 Time = 12:00:29 UT r= 01044 CROT: 2018 07/26/2004 Time = 12:08:51 UT r= 01044

40,
20.

lat [
—20.

—40.

N [emn™] ’ N [em™]
2700, . 2700,

0. 100. L 200, 200, - 0. 100. L 200 00,
len [] . len []
Model ot COMO: ENLIL del gt COMG: ENLIL

SW_dens=150 cc; cloud _dens=1500 cc SW_dens = 300 cc; cloud _dens=1500 cc
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Solar wind density and velocity, inner
boundary

CROT: 2019 07/25/2004 Time = 18:03:23 UT r= 01044 CROT: 2019 07/25/2004 Time = 18:01:42 UT r= D.1044U

40, 40,
20, 20.
lat [7] lat [7]
0. 0.
—20. —=Z0.
v IEm) v
—40, 1350, —40, 1350,
0. 200, - 0. 200 -
len [] - lon [] -
Model at CCMC: EMLIL Model at CCMC: EMLIL
CROT: 2019 07/25/2004 Time = 18:03:23 UT r= 010440 CROT: 2018 07/25/2004 Time = 18:01:42 UT r= 010480
40, 40,
20. 20
lat [] t ]
0.
—20. —Z0.
N [emn™] N [em™]
—40, 2700. —40, 2700,
: :
0. 100, 200, 300, - 0. 100. 200, 300 -
len [] . len [] .
Model ot CCMC: EMLIL del at CCOMC: ENLIL

SW_dens=150 cc; cloud _dens=1500 cc SW_dens = 300 cc; cloud _dens=1500 cc
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Solar wind density and velocity, inner
boundary

40, 40,

20.

20.
lat [7]

lat [7]

—20.

1350,

So “fast solar wind velocity” is an upper boundary on the solar wind velocity. ” D

—40.

__""Fast solar wind density” is used with “fast solar wind velocity” to calculate
kinetic energy, which is kept constant, and the actual solar wind density is
calculated from that and the actual solar wind velocity.

40,

20.
lat [

ee Falkenberg et al (submitted to Spaceweather)

SW_dens=150 cc; cloud _dens=1500 cc SW_dens = 300 cc; cloud _dens=1500 cc
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Improvements: Remove/Zimplement shape

factor
39~ Magnetic field
25 2
20 15
=15
oy v 1
10
5 0.5
0 e L | ik | |
208.5 209 209.5 210 210.5 211 O
Density |
100 -
—ACE
80 — cISh B e=2
60 — %snape™" | 1000
=40 800
=
20 x> 600
; oy 5 . 400
208.5 209 209.5 210 2105 211
doy
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Improvements: Remove/Zimplement shape
factor
EMLIL—2.5 lowres WSA—1.6 MWO 2O04—07—=25 15:-3G-0F 2004—07-22 + 3652 days
VELOCITY (km /s) DENSITY {em™) TEMPERATURE {MK) MAGNETIC FIELD {nT)
200. D 16500 0.00 EE] 2000 0.00 T 1.50 —400 H_E 400,
+ 40" u + 40" +a0
DD O"J %
—ap? —gp? —go¥
—1a0” o” +1807 —1807 n” +180" —1a0” o” +1807 —1807 n” +180"
EMLIL=2.5 lowres WSA—1.6 WMWO 2004—07—25 15-3G-05 S004—07-22 + 3.652 days
VELOCITY (km /s) DENSITY {cm™) TEMPERATURE (MK) MAGNETIC FIELD (nT)
200, D 1500 0.00 EE ] 2000 Q.00 T 1.50 —400 I 400,
+ 40" +40” +90°
—gp° —go?
—1a0"” o” +1827 —1807 o” +180" —1a0"” q” +182° —1807 0” +180"°
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Improvements: Field-line data

EMLIL—2.5 lowres WSA—1.6 NSO 2001—=11=-20 12:07-28 2001-11-13 + 7.50 days
Pdyn [nPa) IMF polarity 1500 o= 1.0 AL
| L I — .
0 5 10 15 20 25 30 IMF line
Ecliptic Plane  +80"  LAT = 2.178" +a0°

+180"

YVALUES AT EARTH:
N =073cm™’

T = 56.0 kK

Yr = 511, km/s

FPdyn = 0.32 nPa

o° YALLUES AT Q.10 Al:
IMF len = 1.07 AU
IMF lat = +3.0°
IMF lon = +35.5"
OBJECTS:
o Earth @ Flanets

—a0”
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»Runs on Request: Heliosphere Simulations Results

Total Nurmber of Runz in the Databaze: Gzo

Improvements: Remove irrelevant columns

Total Mumber of Search Resultz in thiz Database: g6

i

. . Carrington | Carrington . Radial
E];rent Run Number Key Words Model Model I‘Iod.el ¥alidation Retation Retation Start | End Input Type Gnd. Crid FProton Electron Kappa
ate Type Yersion Level Date |(Date Resolution Temperature | Temperature | Index
Start End Range
I"IoRdelllled Thea Fallkenberg icoSos SH_ 4 July:oo:;evez;,oioeteria, 1stCHE Helivsphere||[EMLIL z.5b o Z049 zo49 - --  [Time-Independant | zstxsoxso =N o o )
Modeled Thea Falkenh fioe SH Tulyzaogevent, sotaria, Helinsnh ENLIL b N N dent & ~
Fun sa_Falkenberg_1ooSoq_SH_= =ndCHE alone elinsphere 2.5 o =019 2019 ime-Independen =zgbrgongo =R 2] o o o
IModeled Julyzoogerent, soteria, all 3 . :
Fun Thea_Falkenberg iooSoo SH = CMEs Heliosphere||[EMLIL z.5h o z0149 20149 - --  [Time-Independent | zsbxsoxso nO-0ud o o )
Modeled SOTERIA, CIR period, pure
Run Thea_Falkenberg_ogzgog_SH_1 || solar wind model, MAS, high |[Heliosphere [EMLIL z.5b o 2025 2025 - --  |[Time-Independent||10z4x1z0x360 | o.o-o. o o o
res
Modeled SOTERLA, CIR period, pure | | | | | | | | | |
Run Thea_Fallkenberg_ogzoog_SH_ = || solar wind model, MAS, high (|1
res
SOTERLA, CIE: period, pure Heliosphere Simulation Results
Modeled
Thea_Falkenberg_oszaos_SH_3 || solar wind model, MAS, high
Fun ves
oieiad SOTERIA, CIR peviod, pure | * View ALL Heliosphere Runs on Request
ORLT: Thea_Falkenberg_ogzgog_SH_5 | selar wind medel, WSA, MWO, |1
hLigh res ' '
| s View Runs for the following modsl{s):
3 2
HoRdue.ll]ed Thea_Falkenberg oozoog SH_6 || solar wind medel, W24, WO, (I @ ENLIL
hLigh res
— SOTERIA, CIR period pure | O Helicspheric Tomography
Thea_Falkenberg_ogzoog_SH_g | selar wind medel, WSA, WO, |1 ' '
Run highres O Exospheric Selar Wind Model
Modeled SOTERIA, CIR period, pure {:} SIWNEF
Run Thea_Falkenberg_ogzoog_SH_ 4 | solar wind model, MAS, high |1
res
Modeled [} "1 bers ssoos cm s | SOTERLA;CIR peried, pure ] View Runs
Run - - - solar vind rmodel
Modeled SOTERIA, CIR period, pure
Run Thea_Falkenberg_ogzoog SH = colar wind model ’;
Hodeled | 1y ca_Falkenberg_oszoos_SH_s ‘ SOTERLA, CIE period, puze ﬁ SEARCH heliosphere raquests database for string(s): Falkenberg|
Medeled| e oo || SOTERIA,CIF pericd, pure ||, For multiple strings, please separate them with AND or OF aperators
If searching for a date, use the following format: ¥¥v¥Y /MM/DD.
® Search In All Columns
Il
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Suggestions for improvements

preject=sxampl e=/wsafr-Z2. 5k

e Time resolution in plotting interface ==z

grd=Z56x20x90
xll=0_1

— Increase or make an option to ir ;=

=21 =20

Longitude input parameter xzz=150

datadiz={ENLIL DAT& DIER

— Which is East/West g LM/ CATRI . deglLTEREL. S

wrfrom=313

Cloud density and temperature Ertoszes

tEstep=0

— Value or both factor and value s -

# properties of fast =oclar wind

— Factor does not have to be integj
den=sity [dafanlt 200 fcc)

. #
Remove "fast solar wind” values or | acasezans

temperature [default 0.8 million K)

e Remove “shape” option (as long as i, oo s 625 xves

wia=st=650

0
>
Qo
Q
o
o
=
o
-
—+
o
C
j=i
o
Q
o
o
=
=
—+
®)
—
®
92
-

- Maybe automatic (Or tick bOX) Ol g number of cloud=s [(default 1)

ncloud=1

Field Iine tracing, field Iine data avai # =tart dats tim= of model run [example '1937-05-12')

start=Z004-07-2&

=tart date=s for sach cone cme [zxample '1997-05-12','1937-05-15')

= Remove irrelevant 'description colun escec=zss-o-zs:

=tart time of day for esach cone cme [example '14:00°')

b WSA VerSion number in ContrOI file # ::T:::;izdjg;f clond (neorth=0, squater=90, =outh=150 degs=]
x2cld=111

e Make clear what parameters are Ope # 1ongivude ot clous

. w2cld=205
# cloud radius= [(dafanlt=E5]
(i.e., gamma...) cloud rad
# clond welocity [defaults=650])
wcld=1220
42 DTU Space' Technical University of Denmark # den=ity enhancemsnt factor of cloud comparsd o fast =solar wind (default=4)
dc14=10
# tenperature snhancement factoer of clond compared to fast =olar wind [(default=1l



Questions
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