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Description

This database combines information from theU.S. Space Track catalogand the UCS
Satellite Databaseand presents it visualy in Google Earth. It allows the user to easily
display the location of individual objects or sets of objects both active satellites and
debris? around the Earth (Figure 1), as well as showing the orbit and technical
information about each object (Figures 23). The user can also change the color of sets of
objects to distinguish them in the display (Figure 4).

The location and orbits of each object are updated every morning from the Space Track
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Figure 1 All objects inorbit (active stellites in yellow,othersin white)



http://www.space-track.org/
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
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RADIO ROSTO

Catalog ID: 23439 International Designator: 1994-085A

Country/Organization of Operator/Owner: Russia/USSR

Operator/Owner: RS3A Control Station

Perigee: 1886.00 km Apogee: 2159.00 km  Inclination: 64.80 deg

Launch Date: 1994-12-26 Size (Estimated From Radar Cross Section): 0.847073 m
User: Civil Purpose: Amateur Radio

Country of Contract: Russia Contract: Nilakt Pesto and radie amateurs

Launch Site: Baikonur Cosmodrome Launch Vehicle: Rokot

‘Comments: Amateur radio, designed by group of radio amateurs from the town of Kaluga.
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Figure 3. Orbits of a \& GPS Satéite in an Earthfixed frame (white) and an inertial frame (green)
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Figures 4. Chiese (red) and U.S. (white) active satellites in low Eartbib

Getting Started

There are three versions of the databa3@éecomplete
versioncan be downloaded from:
http://www. satellitedebris.nefSatellite/spaceobjects.kmthis
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http://www.wangting.org/Satellite/spaceobjects.kml
http://wangting.org/satellite/spaceobjectsNoFigure.kml
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The third version of the databas#oes not show name of space objects in the Google Earth
main screenThis version is recommended for power point, axath bedownloaded from:

http://www. satellitedebris.nefSatellite/spaceobjectsNolLabel.kml

When it is first | oaded, the Database i"s | oca
windowont he | eft side of the Google Earth-screeit
clicking on “Space Objects” and choosing *“Sav

After doing this, the Database is stored in Google Earth. Every time you auayteGarth, it

will automatically download the latest data from my website. It may take several seconds to
several minutes to download latest data (roughlyngégabytg, depending on the speed of your
internet connection.

If you donot want the space objs to show in the Google Earth main window, unchiek
box b8&miedle) ¢ct s.”

Below are two examples that illustrate how to use this database.



http://www.wangting.org/Satellite/spaceobjectsNoLabel.kml

Wang, Ting2 K | {i QA VidudlDatabase of Satellites and Debris

Two Examples

Example 1: Show in Google Earth all active U.S. satellite in low Earth orbit,
and find a description and orbit for one of the active satellite.

Step 1: Open Google Earth and find the “Space

= @' My Places

3 Sightseeing Tour
Make sure 30 Buildings
layer is checked
E Space Objects
This product is based on the datz
collected from LS. Space Track
C&s Termporary Places

If the SpaceDbjects box is checked, 46,000 objects in the database will appear around the
image of the Earth.

Step 2: Unchecthe® Space Objects” folder. AlIl the space

= &S My Places

3 Sightseeing Tour
Make sure 30 Buildings
layer is checked
D@ Space Objects
This product is based on the datz
collected from LS. Space Track

O& Temporary Places
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Step 3: Expand “Space Objects” by clicking on

= W& My Places

V| B2 Sightseeing Tour

i Make sure 30 Buildings
layer is checked

= DE Space Objects
This product is based on the datz
collected from U.S. Space Track
L 1E3 Active Satellites
& Dead Satellites
/B2 Rocket Bodies
CIE2 Debris
- O Temporary Places

S ep 4: Expand thel ddctanveé Sanel it he eSUNI TED ST

1B Russia/USSR

[ ED sAUDI ARABIA

]2 SINGPORE/TATWAN
[C1ED sOUTH AFRICA

"] £ SOUTH KOREA

1B span

[C1ED swEDEN

CIED TawAN

[ ED THAILAND

[C1ED TURKEY

["1ED UNITED ARAB EMIRATES
[C1ED UNITED KINGDOM

|| [ UNITED STATES

"] £ UNITED STATES/BRAZIL
O& Venezuela

—— [ —
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StepSExpand t

Step 6: Check thbox beside¢ Low Ear t h

he *“ UNI

"I B3 Russia/USSR
[CI 23 sAUDI ARABIA
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"] E2 SOUTH KOREA
B2 spaiN
1B sweDEN
CE2 Tawan
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[ ED UNITED ARAR EMIRATES
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= [T &9 UNITED STATES
U I3 Low Earth Orbit
"I B3 Medium Earth Orbit
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Step 7: Expand the “Low Earth Orbi.Sdctivédlod der a
Earth orbit satellites.

= W &5 UNITED STATES

= [/ Low Earth Orbit

- [V]'W, ACRIMSAT
Catalog ID: 26033
International

- [¥]% AEROCUBE3
Catalog ID: 35005
International

- [ AIM
Catalog ID: 31304
International

- [V, AMSAT ECHO
Catalog ID: 28375
International

- []%4 APRIZESAT 1
Catalog ID: 28372
International

You can uncheck the Low Earth Orbit box, and checkalkef an individual satelliter a set of
satellites to only show those on the screen.
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Step 8: To get a detailed description of a particular satetlliek the label of the satellite in the
left part of screen, orclick on the image of that satellite on the right part of the screen. A
window will pop up given details.

Fly To ‘ Find Businesses I Directions ‘ &' e 4 - _ £ . 5
’ < 5;«-. ‘.‘__
Fly to e.g., New York, NY ' - - -~ 738
E Q QUII‘{%C#F RiIO
IRIDIUM 75 * AEROCUBE 3
v Places Catalog ID: 35005  International Designator: 2009-028E
= [ 9 UNITED STATES P Country/Organization of Operator/Owner: UNITED STATES

Operator/Owner: Aerospace Corporation

Perigee: 372.00 km Apogee: 399.00 km Inclination: 40.50 deg

Launch Date: 2009-5-19  Expected Lifetime: 1-3 yrs

Size (Estimated From Radar Cross Section): 0.158344 m

User: Commercial Purpose: Technology Development

Launch Mass: 1.0 kg

Country of Contract: USA Contract: Aerospace Corporation

Launch Site: Wallops Island Flight Facility Launch Vehicle: Minotaur 1

Comments: Technology demonstration. First tethered to rocket, then free for experiments.
Display Orbitin Earth Fixed Frame Display Orbit in Inertial Frame

& [V 43 Low Farth Orbit
[¥] W, ACRIMSAT
Catalog ID: 26033
International
[¥]% AEROCUBE3
Catalog ID: 35005
International
1% ama
Catalog ID: 31304

International

Variation of Semimajoraxis over Last Two Years
W, AMSAT ECHO T

-
Catalog ID: 28375
International G520 -
[] %, APRIZESAT 1
Catalog ID: 25372
International = 5510
E
=
v Layers Earth Gallery »» == REON
w
ENES Primary Database z
1% Borders and Labels 5
O Places T TR -
[0 = Panaramin Photos E

This box gives information about the satellite that has been imported fromug& Satellite
Databasealong with a plot of the variation of the semmiajor axis over the past two years. This
plot is usefliin part because it shows whether the satellite has conducted maneuvers during
that time. (The left figure shows a satellitdhad maneuveed, as its semimajoraxis is
discontinuous The right figure shows a satellite has not maneuveed, its semimajoraxis
decreasel due to atmosphere drag.
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http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
http://www.ucsusa.org/nuclear_weapons_and_global_security/space_weapons/technical_issues/ucs-satellite-database.html
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For satellites irgeostationaryorbit, this plot shows the variation in Igitude over the past two
years.(The left figure shows the operator routinely maintain the satellite orbit, so that it remain
“stationary’ with respect to Earth. The right figure shows a satellite just dead, and its orbit
began drifting)
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Step 9 You can also display the orbit of teatellite in two different ways:

T Clicking the *“ Iiixpglda y r @rmierbit ars dveerwes ataindlirg
on the Earth would see. This is shown by thete/curve in the figure below; the
trajectoryappears to move around the Earth.

T Clicking on “Display Orbit in Inertial
moving with theEarth would see (more precisely, this is the orbit someone standing in
an inertial frame would see). This is shown by the green curve in the figure below.

The white line shows the orbit from a fix&thrth frame, while the green line shows the ofibdbm an
inertial frame.

11
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Step 10: Once you created orbits, they wil!/l
he *

be removed individually by riglt | i cki ng the orbit name in t
selecting the “ Dethepopp nkaum NMudiple oits cam petréemoved i n

altogetherbyrightc | i cki ng on “Temporary Places” and

in the popup menu.

If you want to keep an orbit but not have it show on the screen, uncheck the box besides its
name i n the “Temporary Places”™ |i st

Iy Er 1= LIELREL

I .@ pace Objects
: This database is based on the

data collected from U.S. Space

E' V& Temporary Places w Places
) VIS 13608 kel . :
2 M
V&S| Add » & My Places

. ¥ E Sightseeing Tour
. Make sure 30 Buildings

layer is checked

C
opy . . E pace Objects
Delete This database is based on the

Delete Contents data collected from LS. Space

Rename EI 'fempmaryr]lla:::d »
+

Revert = i V] &S 13608.kn

- y
: &S 13608 kn Copy

Save to My Places
-‘r Layers Y | » Delete Contents

= El@ Pl Save Place As...

| m

B IO%|  Share/ Post.. Save to My Places
" S Email... Save Place As...

- []m==| Snapshot View Email...

g [ P .

o Show Elevation Profile £ Snapshot View

m g

- & Properties ¥ Layers Earth Gallery »»
£ gﬁ’ Weather =] El_@ Primary Database
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Example 2: Show the debris clouds from the U.S. Iridium 33 and Russian
Cosmos 2251 collision

The U.S. Iridium 33 and Russian cosmos 2251 satellites collided in January 2009, and created
two large clouds of debris. We show here how to show these debris clouds in the Google Earth.

Step 1: Open Google Earth, find the “Space Ob
not checked.

= @ My Places

3 Sightseeing Tour
Make sure 30 Buildings
layer is checked
D@ Space Objects
This product is based on the datz
collected from U.S. Space Track

& Temporary Places
Step 2: Expand ftoled €rSpbayc ec IGbg keicntgs "on t he + anc

= @ My Places

£ Sightseeing Tour
Make sure 30 Buildings
layer is checked
=] DE Space Objects
This product is based on the datz

collected from U.S. Space Track
[TED Active Satellites
I 23 Dead Satellites
["1ED Rocket Bodies
"D Debris
V& Temporary Places

13]
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Step 3: Expand the “Debris” folder and find t

C& Dead Satellites
/B3 Rocket Bodies
= 0&&8 Debris
& canapa
CIED cHina
CIED cHINA/BRAZIL
B2 EUROPEAN ORGANIZA...
/B3 EUROPEAN SPACE AGE...
12 FRANCE
1 & 1A
[T/ ED INTERNATIONAL SPAC...
CIED japan
1B Russia/USsR
| |0 UNITED STATES
V& Temporary Places

Step 4: Expand the “UNITED STATES” folder and

= T4 Debris

[CIE2 canaDA

1B cHina

[C1ED CcHINA/BRAZIL

[T B2 EUROPEAN ORGANIZA...

[ ED EUROPEAN SPACE AGE..

[C1ED FRANCE

[C1 B2 mpia

[T ED INTERNATIOMAL SPAC...

[CED JapaN

[CTED Russia/USSR

= 143 uNITED STATES
"I B2 Events with <= 20 De...
|03 Events with > 20 Debris

-V Termporary Places

14



Wang, Ting2 K | {i QA VidudlDatabase of Satellites and Debris

Step 5: Expand the “Events with > 20 Debris”
Check the box beside the *“IRIDIUM 33 DEB” f ol
appear on the right side of the screen.

Fly To | Find Businesses | Directions |

Fly to e.g., Mew York, MY

B[

v Places

3 DELTA1DER o

3 DELTA1DER

3 DELTA4 DER

2 DMSP 5D-2 F11 DEE
4|2 IRIDIUM 33 DEB

2 NIMBEUS 2 DER

2 ops 4682 DEB

2 PEGASUS DEB

2 THOR ABLESTAR D...

2 THORAD AGENAD...

2 THORAD AGENAD...

2 THORAD DELTAL .. |-

2 TITAN 3C TRANST...

+ 2 TITAN 3C TRANST...

SIS Temporary Places A

] ] ] o O [

Step6: Toalsshow the Cosmos debris, find the RUSSI A
folder and check the “COSMOS 2251" folder. Th

= B3 CosSMOS 1818 DEB
+ |"1E3 CcosmOSs 1823 DEB
+ ¥/ [J COSMOS 2251 DEB
= T E3 CcosMOs 249 DEB
+ "1 B3 cosMos 252 DEB
+ B3 COosMOS 397 DEB
+ £ cosmos 839 DEB
+ B3 COosMOS 886 DEB
= B3 cosMOs 970 DEB
+ £ METEOR 2-17 DEB
+ || E3 METEOR 2-5 DEB
+ || B3 METECR 2-8 DEB
+ E2 5L-14 DEE

e 2 sL-14 DEB

+ 2 sL-14 DEE

15
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Step 7: To changde color of the cloud of Cosmos debrishtig | i ck on t he *“ COSMO

folder, and select “Properties” in the popup
v Places |
# [[JE cosmos1318 DEB =~
[ [C1E2 cosmos1823 DEB
= a Cperanc 2t nen
® gD ¢f Add '
-
BOB o o
=[O ¢ c
opy
w0 c Paste
B O& c e
Elete
B O& ¢
® e M Delete Contents
=[O M Rename
= Y —
Clal=) 5l Save Place As...
m e 51 Share / Post...
w0 gl CEmail-
— [ -
Snapshot View
——— Properties

) @ Primary Database
! O ‘F Borders and Labels
Places

Step 8: Click the “Style, Color*“ tab in the w
under “1 con, ” rayaudvantihtbheonsxewinddwe c ol o

| Google Earth - Edit Foider R &

\ELH - OSMOS 22

Y

) Select Cuhx

Allow this folder to be expanded

Show contents as options (radio button selection) Basic colors

L1l

Description | Style, Color | view | Altitude | - - - - - - - l:l

ool HEEEENNC

Colors [ e opacty L L ]

I ]

teon [ ] 1 | | [=fsim
color: [ Scale: Opacity:

|

Custom colors Hue: Red:

l:”:”:”:“:”:”:”:l Sat:Green:
o o [ e

[ Add to Custom Colors ] Alpha channel:

(oo ][ el |
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Step 9:The below figure shows Iridium fragments in white, and Cosmos fragments irvmd. (

can repeat this for other objects or groups of objects to allow you to distinguish various types of
objects. For example,youed d show t he satellites of wvari ous
satellites in a different coloi).

')
Data 510, NOAA U'S "Navy, NGA, GEBCO C I ~>
age IBCAD ©2010 10()8 C

Image ® 2010 TerraMstrics
©2010 Cnes/Spot Image -

Eye alt 9357.61mi ()
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