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Late-Notice HIE Case Studies

* Question was raised: are we seeing more late-notice events in recent months?

* Two definitions of “late-notice” used to compare data:

1. Event has at least one data point between TCA-4 days and TCA-2 days where the Pc was
below 1E-7, OR there were no data points in that timeframe

AND

Event has at least one data point between TCA-2 days and TCA where the Pc was at
least 1E-4

2. Event has at least one data point between TCA-4 days and TCA-2 days where the Pc was
below 1E-5, OR there were no data points in that timeframe

AND

Event has at least one data point between TCA-2 days and TCA where the Pc was at
least 1E-4

* The case studies that were examined all fall within criteria for both definitions
— Terra vs 38192; TCA 24 JUN 2015
— Auravs 89477; TCA 29 AUG 2015
— Terravs 37131; TCA 19 DEC 2015
— GPM vs 28685; TCA 5 SEP 2015
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Historical Look at Late-Notice HIES

* Query CARA database for events for which the following are true:

— Event has at least one data point between TCA-4 days and TCA-2 days where
the Pc was below 1E-7, OR there were no data points in that timeframe

— Event has at least one data point between TCA-2 days and TCA where the Pc
was at least 1E-4
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NASA ROBOTIC Cap,

Terravs. 38192, 24 JUN 2015

Probability of Collision vs Time
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NASA ROBOTIC Cap,

Auravs. 89477, 29 AUG 2015

Probability of Collision vs Time
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WASA ROBOTIC Cap,

Terravs. 37131, 19 DEC 2015

Probability of Collision vs Time
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GPM vs. 28685, 5 SEP 2015

Probability of Collision vs Time
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Summary of data for ESMO missions
Using 1E-7 as lower Pc threshold
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Historical Look at Late-Notice HIEs:
Repeat with higher low-Pc threshold

* Query CARA database for events for which the following are true:

— Event has at least one data point between TCA-4 days and TCA-2 days where
the Pc was below 1E-5, OR there were no data points in that timeframe

— Event has at least one data point between TCA-2 days and TCA where the Pc
was at least 1E-4
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WASA ROBOTIC Cap,

Terravs. 38192, 24 JUN 2015

Probability of Collision vs Time
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WASA ROBOTIC Cap,

Auravs. 89477, 29 AUG 2015
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Terravs. 37131, 19 DEC 2015
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GPM vs. 28685, 5 SEP 2015

Probability of Collision vs Time
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Summary of data for ESMO missions
Using 1E-5 as lower Pc threshold
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Conclusions

* There has not been a notable increase in the number of “late-
notice” events in recent months

 From 2011-2015 we saw about a dozen “late-notice” events per year
for Aqua/Aura/Terra combined
— This represents an increase over previous years
— This has held relatively constant over the last 4 years
— This uses data assuming the higher of the two lower Pc bounds considered

* This study may be repeated with different time periods and Pc
thresholds

— Note that in the case studies presented, all of the “late-breaking” data
appeared within TCA-24 hours, not just TCA-48 hours

— Since GPM is in a different orbit regime, it may be prudent to consider different
definitions of “late-notice” than for 705-km assets
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WASA ROBOTIC Cap,

BACKUP
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WASA ROBOTIC Cap,

Raw secondary and TCA data
using 1E-7 threshold

ID# YYYY M D hm s ID# YYYY M D h m s
1 Terra 14222 2005 10 23 20 48 52 24 Aura 17649 2007 4 19 12 50 31
2 Terra 30508 2010 4 13 2 40 26 25 Aura 29768 2008 12 17 19 7 9
3~ Terra 31301 2010 3 4 92137 26 Aura 34623 2009 4 23 21 20 22
4  Terra 81030 20111229 32338 7 Aura 29500 2010 11 1 18 38 23
> Terra 26200 20121013 4 516 28 Aura 34020 2012 1 19 19 51 17
6 Terra 35219 2012 92320 8 1
7 Terra 80225 2012 712 16 2 29 29 Aura 35449 2012 3 16 13 27 20
8  Terra 35768 2013 419 19 16 41 30 Aura 87273 2012 3 18 8 50 36
9  Terra 36304 2013 9 22 16 46 47 31 Aura 87438 2012 9 2 13 28 57
10 Terra 32081 2014 11 12 18 10 24 32 Aura 36718 2013 3 5 17 13 27
11  Terra 80767 2014 12 22 22 14 14 33 Aura 37103 2013 2 1 8 59 37
12 Terra 89032 2014 215 345 4 34 Aura 38032 2013 4 9 21 47 11
13  Terra 35926 2015 12 22 11 51 46 35 Aura 26654 2014 4 4 20 55 14
14 Terra 37131 20151220 4 553 36 Aura 35077 2014 8 3 1 23 51
12 ;erl:z zg;g; zgﬁ 12 23 353 ?‘2) 37 Aura 35185 2014 12 25 5 57 58
17 Agua 28242 2012 9 28 19 18 19 38 Aura 89239 2014 3 15 19 57 31
18 Aqua 31293 2013 9 718 26 17 39 Aura 89477 2015 8 29 7 51 15
19 Aqua 34510 2013 1025 427 41 40 Aura 34726 2016 3 16 8 27 49
20 Aqua 87872 2013 32014 154 41 Aura 37549 2016 3 17 23 20 48
21  Aqua 34076 2014 5 61323 O 42 GPM 40140 2014 10 13 8 3 28
22 Aqua 81180 2014 1021 4 17 27 43 GPM 28685 2015 9 5 9 21 17
23 Aqua 30228 2015 4 17 23 59 48
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WASA ROBOTIC Cap,

Raw secondary and TCA data
using 1E-5 threshold

40 Aura 17649 2007 419 12 50 31

1 Terra 14222 2005 10 23 20 48 52
21 Aqua 31612 2009 313 42930 41 Aura 29768 2008121719 7 9
2 Terra 30508 2010 413 24026 22 Aqua 35673 2010 1 1 64723 42 Aura 34623 2009 423212022
30T 31301 2010 3 4 92137 43 Aura 29590 201011 1 18 38 23

erra 23 Aqua 30968 201110 7 9 952 ura

4 Terra 34895 2011 10 3119 22 25 44 Aura 345812011 8 1 01529
24 Aqua 9819 2012102115 23 38 45  Aura 340202012 119195117
5 Terra 81030 20111229 32338 25 Aqua 33242 2012 9281918 19 46 Aura 35449 2012 3 16 13 27 20
6 Terra 26200 20121013 4 516 47 Aura 872732012 318 85036
7  Terra 35067 20121118 1 751 26 Aaua 81090 2012 41818 052 48 Aura 87438 2012 9 2132857
- 15915 2012 92320 8 1 27  Aqua 31293 2013 9 7182617 49 Aura 34982 2013 11221052 9
o 28 Aqua 34510 2013 1025 4 27 41 >0 Aura 36380 2013 2 1115936
9 Terra 80225 2012 71216 229 a 51 Aura 36718 2013 3 5171327
10 Terra 35768 2013 41919 16 41 29 Aqua 35733 2013 3232251 8 52 Aura 371032013 2 1 85937
11 Terra 36304 2013 9 22 16 46 47 30 Aqua 35733 2013 324 03014 >3 Aura 380322013 4 9214711
54 Aura 26654 2014 4 42055 14
12 Terra 32081 2014 1112 18 10 24 31  Aqua 87872 2013 32014 154 55 Aura 34822 2014 1110 2357 4
13 Terra 34213 20141123 618 O 32 Aqua 34076 2014 5 61323 0 56 Aura 35077 2014 8 3 12351
14 Terra 80767 2014 12 2222 14 14 33 Aqua 81180 20141021 41727 >/ Aura 3518520141225 55758
58  Aura 89239 2014 3 151957 31
15 Terra 89032 2014 215 345 4 34  Aqua 82072 20141216 127 44 59 Aura 82440 2015 510 1 S 27
16 Terra 35925 2015 1 1 94143 35 Aqua 87568 2014 10 4 02813 60 Aura 89477 2015 829 75115
61 Aura 34726 2016 316 82749

17 Terra 35926 2015 12 22 1151 46
36 Aqua 22475 20151216 16 16 32 62 Aura 37549 2016 3 17 23 2048
18 Terra 37131 20151220 4 553 37 Aqua 30228 2015 4 172359 48 63 GPM 4014020141013 8 328
19 Terra 38192 2015 624 95650 38 Aqua 34020 2015 4 5 03113 64 GPM 241152015 6 22136 7
20 Terra 38501 2015 115 72551 65 GPM 286852015 9 5 92117

39 Aqua 85095 2015 711 02914 66 GPM 394012015 512 440 30
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