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OVERVIEW

RTIC(Real Fime Tonospheric Characterization) and Space Weather

»The  website  allows
Integration of many
disparate types of data over
any portion of the Earth.

T »The program accepts a
wide  vartety of data

mcluding-
TEC data from GPS

satellites

Ionosonde data, etc
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» The system utilizes various theoretical and physical models.



» Calculation are divided into two programs.

Generate a model Use TEC output and
1onosphere and collect = performs 4-D 1onospheric
TEC reconstructions

» Different Ionospheric models used :
e Air Force PIM model
e ]RI

e slab
e Chapman



REAL TIME IONOSPHERIC CHARACTERIZATION(RTTIC)
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» Operational Needs

il

Over View of Stmulation Pages

H.ctic  LogOut

1. Gps derrved TEC data avatlable through NASA/TPL,
NASA/GSFC, MIT/NSE. NOAA and several other staions.

1. onosonde data avnlable through NOAA.

3. Other ancillary date such a m-sit satelte datafrom various
SOUICES

Method :
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1. {D%onospheic profle ( using malE

. W) lonosphenc profile predicted us
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3 Ry Trmcng throughthe deved profiles

LY

e Software can Dbe
visualized online at
www.coresspl.ddns.
net

eOperating System
must be Windows 7
or higher along with
its compatible web
browsers.



RTIC ON THE WEB
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SOFTWARE FUNCTIONALITY

General flow:

Select date, time, region of interest, and other parameters

Read TEC data from several stations

Select, Calibrate 1f needed

J

Select Initial Guess 4-D model

]

Perform Tomographic Reconstruction to obtain 3-D
1onospheric profile

J

Assmmnilate other data (if available) and provide modified 3-D
profile

y

Perform ray Tracing on the Final 3-D profile



EXPLANATION

1.CONFIGURING GEOMETRY

- RIIC

+Core Scientific Systems

Choose Region of Interest.
Set Latitude and longitude

(GPOMID — Tec Data ) hifial Guess ) Assimiafion ) Reconstuction ¢ Ray Trcing ) Curent Setings

l Geometry |
) ) . Morth (September v )
Enter simulation date o T
Year 2015 7|
l Max Latitude frm ]
Min Latitude 0|
Select number of latitude, walogiude [ 0]

longitude, and altitude cells Wnlogute (0

Maximum Attitude [ 10000000 |

l Minimum Aitude [ 1000000 |

Edit Advance Options  (Disable ¥
Enter cell height

|

Click on UPDATE to
continue with the current

'm Al 4 \ n by Core Scientific Sysems Pyt Lid
settings —




2.CONFIGURING TEC DATA

Select server to access TEC
data.

!

Enter simulation date

!

Put Start Time and End

Time

!

The recerving staions which
are situated n the region of
mterest will be shown

¢

Click on UPDATE to
continue with the current
settings

!

Choose number of receiving
station

RTIC

Core Scientific Systems

Month -
Date
Year
StartTime | &

EndTme | 60 |

Geometryg{) (RTGEDR® - ntial Guess f> Assimilatiori._{) Reéonstruciion.fl) Ray Tracing;{> Cuent Setings

Advance Options

[ Disatle 7|




3.CONFIGURING INITTAL GUESS

: RTIC
Select lonospheric models I AR ' . '
G Tec Dat Assimilati Reconstructi Ray Traci Current Setti
lRI/PlM/Chapman/Slab | e(_)metl{yED. ec IaaE;)I b s|m|-a|on|:‘t> e@nsrucmn.:{) ay racmgf;{) urren glngls
Initial Guess
\ 4

Select necessary
parameters for respective
model from the menu

v
Click on UPDATE to
continue with the current

reserved. Design by Core Scientific Systems Pvt Ltd

settings. G o e "




4.CONFIGURING ASSIMILATION

Select Assimilation Yes/No

to enable or disable §TI_C. : ‘ ) , ;
re Scientific Systems , . P ;
assimilation Geomeiryﬁt) Tec Dataﬁ) Inifial Guess E‘) lm S Recnnsirucﬂon.{) Ray Tracingﬁ) Curten! Seffings
Select number of Assimilation Jos
lonosondes R SR
Assimilation Data [No ¥
l' Nﬁmberlm s
. lonosonds v
Select Initial Guess 3
Initial Guess
Assim ilation Assimilafion |Max Density v/
Solution Mode
l Assimilation | Global ¥ |
Data For
Select Solution Mode i
Assimilation )
Latitude
Longitude
Max Density

Max Height *

Set Data for lonosondes

|

When finished, select
UPDATE to continue with
the current settings




5.CONFIGURING RAY TRACING

Set transmitter latitude in 5 Set transmitter longitude in
Degree Degree

Enter the operating

. Set transmitter height in
frequency of the transmitter < g

: Meters
in Hertz
Set number of rays that will . Set the tracing type.
be emitted for tracing Fixed/Variable

Click on UPDATE to
continue with the current
settings

Click on EXECUTE to start
the process




RTIC

Core Scientific Systems

Ray Tracing

Do Ray Traf;inu
Ti Latitlmle

Tx Longitude

Tx Altitude
Frequency
Number Of Rays
Tracing Type

Variable
Parameter

Fxed Elevation

[Yes 7

(¢ 1510 |

(00 )
e
(1000000.0
G TR

(VARIABLE ¥ |

(Azimuth |

(a0

Geometry o) Tec Data ¢y Initial Guess ) Assimilation cl) Reconstruction = by oy Current Settings _

Ray Tracing Page




1TYPES OF PLOT

This section 1s to provide the user with added information so that
visualization becomes easy for the user.

e Surface Plot

Contour Plot

3D Color Plot

e Hmax Plot

foF Plot

e Ray Tracing Plot



DESCRIPTION OF PLOTS WITH EXAMPLE

1.SURFACE PLOT
Two types of plots are present in this section

e Electron Density Surface (Latitude vs. Height)
e Electron Density Surface (Longitude vs. Height)

Plot Type [Electmn Density Surface (Latitude vs Height '.]

onaitude: (
;:".'ITII"I.'L'-L'I.'_”.‘-IT","J’.I‘l I
1500000000000
1000000000000
200000000000
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2E+12 4
1
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1E £

[ Prev | Play | Next [{ |




2.CONTOUR PLOT
Two types of plots can be seen 1n this section

e Electron Density Surface (Latitude vs. Height)
e FElectron Density Surface (Longitude vs. Height)

Plot Type [Eiectron Density Contour (Latitude vs Heig ¥ |

Longitude : 0
G”‘- - -.II“'.

Electron Density Contour (Latitude vs Height)

)
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3. 3-D COLOR PLOT
Two types of plots can be seen 1n this section

e FElectron Density Surface (Latitude vs. Height)
e FElectron Density Surface (Longitude vs. Height)

Plot T}"[}f‘ |'E|en:tmn Density 3D (Latitude vs Heigh v

Longitude : 0

Electron Density 3D (Latitude vs Height)
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Latitude

4. CRITICAL FREQUENCY (FOF) PLOT

Five types of plots can be seen 1n this section w.r.t the parameters
» Contour

» Surface

» Heat Map

»World Map and

» Globe

Plot Type

Critical Frequency 3D Plot (Latitude vs Longitude)

0 20 40 60 80

Longitude

Heat Map View
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5. MAXIMUM HEIGHT (HMAX) PLOT

Five types of plots can be seen 1n this section w.r.t the parameters
» Contour

» Surface

» Heat Map

»World Map and

» Globe

Plot Type

H Max Plot (Globe View)

l330000 m

350000 m
320000 m

290000 m

I 260000 m

Globe View



6. RAY TRACING PLOT

Three types of plots can be seen 1 this section;

e 1.2D
e 2.3D and

e 3. Globe

» 2D plot gives a 2dimensional view of the ray tracing from vertical
position and the area of ray tracing can be seen

» 3D plot gives a 3dimensional view of the ray tracing

» Globe plot gives overview of the ray on the globe. (Encircled
with white color for visualization which will not appear on the

web)



2D PLoT (VARIABLE RAY TRACING TYPE)
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2D PLOT(FIXED RAY TRACING TYPE)

Rajgarh b
Biaora 34
3 Ganj Ba soda [ g ar D
% i
o
Narsinghgarh
Vidisha
0 4 a4
Kalapipal Sanchi
Gaon Raisen  [gea
i Bhopal _ °© :
0 |1
o “'5 44
45/ »
% Khutio Nsrsmnghpu
ol "
Gadarwara Kerel
Hoshangabad Pipariya
i (¥}
Ll i
3 tarsi
I-(hatengann :
Seoni Malwa Salpura cppehmati
. acfimarh
0 National Park
Harda
o
4 W
Parasia
i a
¢ Sam| .
i Chhindwara
¥ u
Betul Amla
g 1 7
A i -
a
Pandhurna t
! .
| { - I 3
-y *‘ITP
Chiklhaldamu [
Paratwada  Mepdaia 2017 Google Teqmeof Use Repart amap ermor



3D PLOT(VARIABLE RAY TRACING TYPE)
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3D PLOT(FIXED RAY TRACING TYPE)




GLOBE PLOT (VARIABLE RAY TRACING TYPE)
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ON-Going

e Data! Data! Data!l— Reliable Data
e Intelligent Assimilation
e Validation



THANK YOU



	�Real Time Ionospheric Characterization 
	Table of Contents 
	Overview 
	Slide Number 4
	Real Time Ionospheric Characterization(RTIC)�
	Slide Number 6
	RTIC on the Web
	Slide Number 8
	Explanation
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Types of Plot 
	�Description of Plots with Example �
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	ON-Going
	Slide Number 29

