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Introduction Safety of Airspace

What is a Safe Airspace?

o Typically when the flights are on air and flying over the continents
then they are constantly observed by the Air Traffic Controllers.
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What is a Safe Airspace?

o Typically when the flights are on air and flying over the continents
then they are constantly observed by the Air Traffic Controllers.

@ When they are flying on the oceans and out of radar surveillance then
they are mostly “on their own".

@ An airspace is safe, if under the nominal flying condition, the risk of
occurrence of a fatal collision between two aircrafts flying in the
airspace is smaller that the International standard, known as the
Target Level of Safety (TLS), which is

5 x 107 = 0.000000005
number of fatal accidents per flight hour.

@ This means, an airspace is safe, when out of 2 x 108, that is, 2 cores
flights flying nominally in that airspace in an hour time, on an average
we will observe at most 1 fatal accident involving two such flights.
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What is Safety Monitoring of an Airspace

@ One wants to investigate and estimate the collision risk between two
aircrafts flying over the airspace.

e Typically, data are being constantly collected (both manually and
automatically) by the ATCs working in each of the FIRs falling in the
specific airspace.

@ A specific monthly data, typically of the month of December of every
calender year, is used for the investigation. This is known as the
Traffic Sample Data (TSD).

@ One also collects, a cumulative data on all the navigational error,
which may have occurred in the past twelve months. This is known as
the Gross Navigational Error (GNE) data.

e Monitoring agencies such as En-route Monitoring Agency (EMA) or
Regional Monitoring Agency (RMA), use such data to estimate
collision risks.
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Indian Airspace  BOBASIO Region

Indian Airspace: BOBASIO Region

@ Indian airspace consists of three large water bodies, namely, Bay of
Bengal, Arabian Sea and Indian Ocean and the vast Indian
Sub-Continent.
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Indian Airspace: BOBASIO Region

@ Indian airspace consists of three large water bodies, namely, Bay of
Bengal, Arabian Sea and Indian Ocean and the vast Indian
Sub-Continent.

@ It is typically known as the BOBASIO region.

o Till 2011, the safety monitoring of this airspace was done by agencies
outside of India.

@ Then the separation standards were

e 50 NM lateral separation between all the parallel routes;
e 10 minutes/80 NM longitudinal separation between the front and
behind aircrafts.
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AAI and ISl joint Project: Indian EMA BOBASMA

@ In January 2011, the Airports Authority of Indian (AAl) and the
Indian Statistical Institute (ISI) signed a MoA, to work together for
the safety analysis of the Indian airspace.
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AAI and ISl joint Project: Indian EMA BOBASMA

In January 2011, the Airports Authority of Indian (AAl) and the
Indian Statistical Institute (ISI) signed a MoA, to work together for
the safety analysis of the Indian airspace.

Our analysis were presented to the Regional Airspace Safety
Monitoring Advisory Group (RASMAG), which is a part of the ICAO
Asia-Pacific chapter.

Our successive reports were enthusiastically received by all the
member states and finally in the 9ond meeting of APANPIRG held in
September 2011, the Indian EMA, BOBASMA, was recognized as the
EMA for the Indian airspace.

BOBASMA was then entrusted with the regular safety monitoring
responsibilities for the lateral and longitudinal separation of the
BOBASIO region.

The MoA between AAI and ISI has been renewed from this year.
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Reduced Horizontal Separation in the Indian Airspace

@ Since 2011, with active work by various committees and organizations
under AAI and our successive safety analysis confirming the safety of
the Indian airspace, finally resulted to an implementation of the
reduced horizontal separation (RHS), in sixteen routes, in the region,
leading to

e 50 NM lateral separation between all the parallel routes;
e 50 NM longitudinal separation between the front and behind aircrafts.
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@ Since 2011, with active work by various committees and organizations
under AAI and our successive safety analysis confirming the safety of
the Indian airspace, finally resulted to an implementation of the
reduced horizontal separation (RHS), in sixteen routes, in the region,
leading to

e 50 NM lateral separation between all the parallel routes;
e 50 NM longitudinal separation between the front and behind aircrafts.

@ As far as, | understand, it is the plan of the MoCA and AAl, to
implement a further reduction of separation standard, to 30 NM / 30
NM in both lateral and longitudinal directions.

@ The latest safety assessment based on the December 2013 TSD and
the calender year 2013 GNE, which was carried out jointly by
BOBASMA, AAIl and IS, shows

Lateral Collision Risk: 0.759155 x 10™?; and
Longitudinal Collision Risk: 4.0239 x 107°.
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Our Achievements

Achievements

@ One of our main achievement has been the recognition of the India
EMA, BOBASMA. It is perhaps the only monitoring agency in the
world which is established without any help from outside.
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@ One of our main achievement has been the recognition of the India
EMA, BOBASMA. It is perhaps the only monitoring agency in the
world which is established without any help from outside.

@ We have made fundamental contributions for the lateral safety
analysis by establishing a better model for the computation of a key
parameter, namely, the probability of lateral overlap of two aircrafts
nominally flying on adjacent flight paths.

@ Our model has been accepted by some of the leading monitoring
agencies, such as, FAA, AAMA and SEASMA, as a better model,
which decouples random lateral deviations and deviation due to gross
navigational error, giving a more conservative/robust estimate.

@ For the longitudinal safety analysis, our approach of using the
velocity, instead of time lag, has been recognized as a more robust
statistical method.

Antar Bandyopadhyay (ISI) Safety Monitoring October 21, 2014 8 /14



Further Challenges Improvement in Data Quality

Improvement in Data Quality

@ To automate the whole safety analysis using only the data which are
been collected automatically without any human intervention.
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Further Challenges Improvement in Data Quality

Improvement in Data Quality

@ To automate the whole safety analysis using only the data which are
been collected automatically without any human intervention.

@ The analysis should also include an appropriate risk projection under
properly estimated growth rate of the volume of the traffic.
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the estimated risk.
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Statistical Challenges

@ To find an estimated “standard error” or a “confidence interval" for
the estimated risk.

Note: Some parameters are not “estimated” in any statistical sense,
either they are taken as some fixed values or derived based on
postulated model. But, some are estimated from data under certain
statistical model assumptions.

@ Myself and my colleague, Dr. Deepayan Sarkar from ISI, Delhi, are in
the process of establishing a robust statistical procedure based on
resampling techniques to provide standard error for the estimates.

@ We plan to report our study in the next RASMAG meeting. This will
be the first such analysis and we hope will generate a wider discussion
and recognition by the safety assessment community.
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Further Challenges  Optimistic Projections

Other Bigger Challenges

@ We strongly believe that we have the technical and other expertise to
analyze data for the Reduced Vertical Separation Monitoring
(RVSM).
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Other Bigger Challenges

@ We strongly believe that we have the technical and other expertise to
analyze data for the Reduced Vertical Separation Monitoring
(RVSM).

@ Thus we hope to work as a RMA as well.

@ But (in my understanding), there are several administrative and
diplomatic hurdles to overcome, before India can successfully built a
RMA.

@ We also hope to get actively involved with positive contribution in the

Mathematics subgroup in the SASP, a think tank for establishing the
safety standards.
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