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! Gasgoxz Optimistic Overview

Investigations little changed in 50 years.
— Lots of tools — almost totally ignored,;
— Islands of good practice but isolated.

Fresh look with input from US, Europe & Asia:
— Multiple information sources freely available;
— Can we develop a new generation of software systems?

From ADS-B to Debris and Suborbital ops...
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AIRPROX REPORT No 2013158
Date/Time: 10 Nov 2013 1310Z (Sunday)
Position:  5210N 00016W

(3.7nm S St Neots)
Airspace: Lon FIR (Class: G)

Aircraft 1 Aircraft 2
Type: Pitts Extra
Operator. Civ Pte Civ Pte
AIU/FL: 1800t 3000ft

NK QFE (NK hPa)
Conditions: VMC VMC
Visibility:  >10km >10km

Reported Separation:
Oft V/30-100m H 5001t V/500m H

Recorded Separation:
NK V/0.1nmH

Diagram based on radar data
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/ },jjfrcl;lﬁirgsé% Sub-orbital Debris

Sub-Orbital Debris Airspace Risk Simulator
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QfGlang\z The Importance of Bias

Author bias if individuals reluctant to accept findings that they have not produced.

Confidence bias if individuals trust those with greatest confidence in their techniques.

Hindesight bias when investigators use information unavailable to participants in incident.

Judgement bias if investigators must reach decision within a constrained time period.

Political bias if high status member commands influence from status not judgement itself.

Sponsor bias if analysis affects reputation of organisation that an investigator manages.
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If in Doubt, Visit the Site.
« Convene a Decision to Investigate Meeting.
* Develop a Preliminary Evaluation Report.

* Provide Guidance for Interviews.

« Build and Maintain a Timeline of Events.
Link a Reconstruction to the Evidence.
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ofgl\zllesgrgscl)twy ERA Investigator's Views (2)

Document/Test Initial Hypotheses.
* Use both Forward and Backwards Analysis.

* Challenge the Analysis through Peer Review.

« Support for Human/ Organisational Issues.

« See If Recommendations Copy Earlier Findings.
» Links Recommendations & Causes.

Also (fairly poor) manual and software tools.
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SUPPORT FAILURE |

Two

Determining System Inadequacy(ies)
Responsible for Human Error

Wan aupport ded
to individual gu perform NO
Tank:

* Parsonnal

- Was type‘capability/amsunt/
* Equipmentimatariel condition of support provided | — = | Support not
SR tracines | YES | RSN Ioconecty parom | ygg | raconsbie
I STANDARDS FAILURE I
NG [

Do standards/ Standards/

procedures exist Are they clear /practical 7 || Procadures

for the task? YES VEE niat
responsible

TRAINING FAILURE |

Ano

Unclassified

NO
HUMAN Did individual receive Was traini .
|| training on how o s Iraining correct, complete, |— g | Trmining not
ERROR perlorr?n the lask? YES :;':‘::2::;' for pertormance YES responsible
\ | LEADER FAILURE |
| 2: Ano
Did leader(s):
BapmimigeL e A Standarded. T : gih%“";hﬂ-swt corrections? |——ge-| Leader Hﬁ
-« Emphasize by-the-book ops? rESpon &
YES | | rake action when appropriate? | YES
Army Accident
Investigation | _moiviouaAL FAILURE |
and Reporting
- Aves
Did individual ki Did individual elect not to foll
siar:d.nrlﬁlmug w;'::n | the !m:ﬂrd [“lt-d}:gmlnng;?m —— e | Individual not
trained to standard? YES [attituds, hasts, overcontidence, | NO respansible
sell-induced fatigue]
NO ' i
SIHE

Figure 2-1. Determining system inadequacy(ies) responsible for human eror

LEADER FAILURE

Coda: 01

Key Word Explanation: Imadequate/improper superision by higher
commard.

Codea: 02

Key Word Explanation: Imadequate/improper supsriasion by stalf
officar.

Code: 03

Key Word Explanation: Imadequalta/improper supsriasion by unil
commard.

Code: 04

Key Word Explanation: Imadequata/improper superiasion by direct
supsrvisornoncommissionsd officer in clgarge.'pbbm Ieader.'i'll'tslrmlnr.
HOTE: Inadequate superision becomes a root causs when il lads o
accident—causing parsonnal mistakes o materid failure malfunclions.
Inadequale supsrvision is more dearly identifiable al the
immediale-superisor level.

INDIVIDUAL FAILURE

Code: 15

Key Waord/Explanation: Fear/Excitement/Anger (inadequals
composurs). Each person is a parl of the system. Therefore, his stale of
mind is a systermn element. Inadequals composure is a Emporary state of
mind that es @ oot causs when a person makes an
accident-causing emor because of Tear, excitement, or some related
emolional fackor made clear, mliona thought impoesible.

Code: 16

Key Waord Explanation: Cverconfidencaleomplacency in abilities.
Owerconiidence is a lemporary stake of mind that becomes a ool cause
when an acrident is caused by a person’s unwarranbed relisnce on: his
oan ability 1o perform a task, the ability of someons eke o perfom a
task, the pefomance capabililies of equipment or olher malenial,

Code: 17
Key Waord/Explanation: Lack of confidence. Lack of confidence is a

Tahle B—5
System Inadequacies/Readiness Shortcomings/Root
Causes—Continued

temporary of mind thal becomes a ool causs when an accident s
caused by a person's urwamranted kack of eliancs on: s own ability 1o
perform the task, the ability of someone elss o perform the task, the
performance capabililies of equipment or cther matsriel.

Codde: 18

Key Word Explanation: HastelAliuds (poor molivation). Hask!
allilude [poor molivation) s a lemporany stale of mind hat becomes a
oot causs when a person makes an accdent-causing mistaks becaiss
hedshe is in a hury (haske), or has a poorfbed allilude.

Codda: 18

Key Word Expl anation: Faligue {sslf-induced). Faligus is a lemporary
physizal andior mental slale that E:m'es a roct cause when a person
makes & accident—causing enor becausa olreduced physical or mental
capahililies rasulling from previous adtivity and'or lack or esl

Coda: 20

Key WordExplanation: Effecls of akohol, drugs, ilness. The
temporary effects of aleohal, dugs, or ilness become a ool causes
when a person makes an accident-causing emor becauss of reduced
p?si:al or mentd capabiliies resulling fiom one o mone of these
effects.

Code: 21

Key Word' Explanation: Erwironment condilions. Unknown or
unawcidable condilions, which result in materiel failure or induce humean

BITCH.
Code: 97

Key Word Explanation: Ireuflicient informalion o delermine system
inadequacyleaus:
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ACCIMAP

1 (Local)
Government, policy
& budgeting

NSW government focus
on collection of fees from
RAC operations.

NSW government

safety management
in RSA

Creation of DOT

Committee

Increasing confusion
commission into __, Rail Safety _, over responsibility for

safety management. \

2 Regulatory bodies,
Trade Unions &
Associations

v
DOT focus on economic Inadequate consideration of
benefits of separating risk management across
infrastructure and NSW railways following
operations not on safety disaggreIation in 1996.
issues.

A 4

3 Company mngmnt

RAC use different
external consultants on
risk assessment than
RSA.

\a RSA management start risk
ssessment initiatives focussing on
risks to their staff but not so
focussed on risks to other
organisations’ staff,

Pl

4 Technical &
operational
Management

telephones, in particular that

RSA do not inform National
Rail Corporation staff about
the changes to the line-side

they will still work.

\

v

National Rail Corporation
staff have insufficient
training in the application
and interpretation of the
Safeworking structures.

\

N

Signalling staff lack
training in dealing with
failure of automated
signalling systems.

5 Physical process
and actor activities

Two previous /

accidents at
Kerrabee and Bell

\ Penrith signaller assumes

Driver Willougby

\ p» India Pacific train clear of
\ failed signals.

Driver Willougby

abandons attempts to — Proceeds with caution

contact Penrith signaller

Driver Willougby has to

following Safeworking
Unit 245.

Successive delays

return to cab to collect key—> place rear wagon near

for the telephone box.

apex of blind curve

6 Equipment &
surroundings

RSA alteration of signal post telephone
40.8 removes press to talk button and
results in box being locked
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of Glasgow |dentifying Tools, Methods and Techniques

Accident Analysis Framework,
Accimaps (Rasmussen)
Accident Investigation Training Course (UK Rail)

Adverse Incident Tracking System, see AITS

Adverse Event Reporting System, (US Food and Drugs
Administration)

Australian Incident Monitoring System, see AIMS

/ATSB Aviation Safety Action Programme

Aviation  Safety Reporting System (ASRS, National
Transportation Safety Board)

AABCA Coalition Operations Lessons Learned Database,
Australian  Office of Transport Safety Investigations,
Confidential Safety Reporting Information Scheme

Barrier Analysis,

Bayesian Analysis

Bayesian Networks

Bias,

Biomechanical models

Canadian National Defence General Accident Information
System, and Safety Digest,

Case-based reasoning

Causal trees

Counterfactual reasoning

Cause-context summaries

Cause-Consequence Models'

CD-ROM

Chain of events

Change Analysis

Chat Rooms

Checklists

Confidential Incident Reporting System (CIRS)

Cockpit Voice Recorders,

Composite Risk Management (CRM)

Computerised Accident Incident Reporting System (CAIRS)
Conclusion, Analysis and Evidence diagrams, (CAE)
Confidential Human Factors Incident Reporting Programme
(CHIRP)

Confidential Incident Reporting and Analysis System (CIRAS)
consequence assessment

Cooperative Compliance Programme (OSHA’s)

CREAM

Cryptography

Current Reality Tree

Databases

Data Mining

Data Recorders

Data Reporting Analysis and Corrective Action System
(DRACAS)

Decision Theory

DesktopVR

Dynamic Querying

Decision Trees

Domino Theory

Eindhoven Classification Model,

Electronic mail

Enhanced Cognitive Interviews for Rail Investigations

European Space Agency Alert System,

EUROCONTROL Risk Assessment Worksheets

Event trees

Events and Causal Factor Charts (ECF)

Failure Modes, Effects and Criticality Analysis (FMECA)
Failure Reporting, Analysis and Corrective Actions (FRACAS)
Fault trees

Fax machines

Five Whys

Flight Operations Quality Assurance programmes

Flowchart

Formal methods

FRA Highway-Rail Crossing Web Accident Prediction System,
FRA Confidential Close Call

GEMS, Generic Error Modelling

Generic Occurrence Classification

Global Aviation Information Network (GAIN)

Goal Structured Notation (GSN)

1: Safety occurrence notification

HAZOPS
HEIDI
Heinrich Rratio

Human Reliability Analysis

Iceberg model

Incident Analysis Method for Railway Safety Management
ional Nuclear Event Scale

2: Immediate facts of the occurrence

4: Further factual information gathering

6: Reconstruction of the occurrence

10: Recommendations

12: Consultation

14: Publication and Monitoring

Japanese Maritime Incident Reporting System
Joint Center for Lessons Learned
Kepner-Tregoe Problem Analysis
Kijellen's criteria
Latent failure
Likelihood Assessment
Logic,
Causal Logic, Deontic Logic, Explanatory Logic,
First Order Logic, Modal Logic, Temporal Logic,
Major Hazard Incidents Data Service (MHIDAS)
Management Oversight and Risk Trees (MORT)
Manufacturer and User Facility Device Experience database
(MAUDE)
Multilinear Events Sequencing (MES)
MTO (human, technology and organisation) Japanese Rail
Accident Method
National Patient Safety Agency, see NPSA National Patient Safety
Database
Non-Compliance Analysis
PARDIA (WBA)
Performance Shaping Factors
Petri Nets
Peturbation Theory, P-Theory (part of MES/STEP)
Physical Reconstructions
Prevention and Recovery Information System for Monitoring and
Analysis (PRISMA)
PRISMA-Rail
Precursor Indicator Model
QuicktimeVR
Rail-Program for Risk Informed Safety Managements
Railway Technical Research Institute (RTRI) type accident
analysis method
Rail Data Recorders
Reason Root Cause Analysis Tools
Safety Cases
Safety Management Information System
Sequentially Timed and Events Plotting (STEP)
SHELL
Simulations
Skills, Knowledge, Rules (Rasmussen)
Skybrary Accident Information and Safety Information System
SMORT
Safety by Organisational Learning (SOL)
Systems Theoretic Accident Model and Processes (STAMP)
Systemic Causal Analysis Technique (SCAT)
Systematic Accident Scenario Analysis (SASA)
Systemic Safety Management System"
Taproot*
Theory of Constraints (TOC, Zotov, ...)
Time-lines
Toulmin's Argumentation Structures
Technique for the Retrospective and Predictive Analysis of
Cognitive Errors: TRACETr-rail version
Tripod
Tripod-Beta, Tripod-Delta
US Air Force Automated Security Incident Measurement
US Army 5 stage model
US Air Force 8-Step Problem Solving Methods
Virtual Reality
VRML

Why Because Analysis (WBA)

Witness Guidelines, (US Department of Justice)
Westrum's Taxonomy

World Wide Web

Worst Plausible Outcome

YYellow Book (Guidance on UK Rail Accident Analysis)
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fGlasgow Distribution of Techniques

— Step 1: Safety occurrence notification (22 out of 130)
— Step 2: Immediate facts of the occurrence (17 out of 130)
— Step 3: Decision to investigate

— Step 4: Further factual information gathering (28 out of 130)
— Step 5: Complete factual information

— Step 6: Reconstruction of the occurrence (30 out of 130)
— Step 7: Occurrence scenario

— Step 8: Analysis (67 out of 130)
— Step 9: Causal factors

— Step 10: Recommendations (33 out of 130)
— Step 11: Draft report

— Step 12: Consultation (20 out of 130)

— Step 13: Final report

— Step 14: Publication and Monitoring (23 out of 130)




University
of Glasgow

s

G

(renes =5s)

Template-Based Comparisons

| 4 Page 2930 of 291 -

B

o Wi

amier Analysls

Evaluation Criisria

Accapement

Marre o e method tool e Frl gue

Easmer Analy

Redemrces o e method toolbechnigoe

LA Trost and R Mesin amier Analysls, Aogost
1555, SCE-DIE-O1-TRAC 2595, UES Depd of Enemy
| IR Fat e TS

E. Allomechisen and F. Hokstad, An Analysis of Bamers
m Train Treftc Using RISk infoencing Factors, Fage 25-
1. In Satety and rlanility: Frocesdings of ESREL

2003, Enmpean Satety and Rellasility Soclety, A
Cordemmnce. Edited by T. Sediomd. F.H. AL J. KL ven
Seldiar

O S, OF Specialily mames.

Pt of RADRT analysis Dut mow & o genersl

Frimmary cibjecive of e memodnochbechniges: e crginal

ety oF EECAESE By wans missing or
dystoncticrsl The samh for bamers, et ke Sl
skl teredome: b A Impoetant pet of sccident
eralysls. Secordly. onoe e aeficlogy of an accident
mem e deterrined AR e causal Aty
dersfed, bumers. o omer 2% S EAnS b pement fat
e sarme, or siemilar, sccidenis buks place In S foboe

1 oedier bo faciliiate Bix, B consideration of bafer
Sonciions should ke & per of system design®.

A descripdion of e process wilch mst be dollowed o
apply e methodboolbechnigque —his diescipdon
of Indorrmation drewe Soem B etemnces o Sioib|ect matter
gt

s & digest

Eamier Analysls” was withen o suooor e botal MORT

Evaimating an sccident o 8
eiior. Those theee lacions e
e Emegy o envimemmentsl CondiNon present, {2

famget, e person or object of valoe and
hose Hings ez In place or shouid e In
Dl o KiSeE e amengy and
Aollowing Tgom

* hitp/iwww itnn satesesrch project train papers. As

Ar Irdlcation for wiich of the prases
oocmmence Imnesigation process (Figuee
appilcanie

e gemedic
could be

Shep £ Analysls

Shep 5 Cavsal facios
Shep 10 Recommerdaions
Shep 11: Dt oo

Has e matscamooltechnligee preiowsly besn applled In
rllway SoCmmEnCE Invesgatons, or could It e atapeed b
e iy confExiT

Yes, ses citation anove and siemilar exsmples s

== collection

Alnemative, onetapping oF Commplernisnias
matmamoclRecRElgEe, & . MEmadsAols e rnlgues
can e e prellminany oF SEoCEssinady B e
medodionlhechnlgoes

MDA, Fault Trms Anaiysis

mese

An Indlcaion whether the methodiboolbechnigoes Is

Yes, It Is In widespesad wse In many Indesides amond

e gloioe — kaght s past of many engineesing cowses
an B can e Saan anove Ras e
e analysis Closing loops Datwen
s igation and hazed analysis/design

Commgesber hools. Hhak can suppos spplication of the
medodmonlhechnlgoes

Evidence of successiol epgilcation of the
Fretod ool bechrloee

Considerziple evidence of successial use of the tool

T peguined leved of experdise o spply the echrigee: is
reliafivnely easy ho undersiand and use? s specilc feining
meEie 7

Thene are diflement favours of Eamier Analysis =
Desic concepis ane easy b0 EICk vD f ining Is oflered
By & rEngE of Companies. ko B e appesech I
ComjEncHon WIth e technlgues ook 2 MORT or
FTA

The degree bo which fe bechnlgoe lends IRseif bo reviewsnle

n oSt Instances e producis of Eamler Anaiysls ame

T o Ay b CoRmpESET andl B epmmsented I A mege
of viswal forms, even for Complex Syshems
The commistency of B chniges, Such et I psed on o % Al & patve S| acive ppeach — e s

diepandant Inresugaces, rmasonanly similar

CROICES BO I rade O I e matue of appmpdate
pasriers. — iechnoliogical, procedural =ic and aiso wier

restictons on appllcation, &g prilemn soals,
accwmcy, sase of BSE, cost, avallanilin
pse of escwrces . dats reguimemments, efc

o e raormieer o case shudles ard fRining cowrmes

= bocls, and hechaloues, provide sxoal Benatns. for Dot
amg large Fhasninar stajes T

this cass, aining Ievnes tments. for semaller
OIAnis Ao Ane DRCDand
pematts, peported) by DREVIcEs. appilcatons. of e
Appmact

Do e bools andl techniigues. provide SUpDo for all aspects
of & el Foman

onganisaticral, becrnioal) I e
e appeTacesT

= 'S gemertc Somn Samars. hake many Soms —
procederal and crganisatonal altough e IS
confroersy sibouk how mech we can rely on Hhese and
oliver hraman fachors measwms

mchuding

= Boois. and hechrigues. prorvide crediinle Seppot for
et pequirernents. given Increasing Complexity and
ramon I Eliwery cperations T

Yes, bamer analysis remalns & SigRitcant appmach &5 &
PIECIES.Or D SOME MOoNE recent neas I msiilance
enginesdng and so will most lkely ofier smpport Inbo

=




Univers:
<7 qf&ﬁirg%% http://www.dcs.gla.ac.uk/~johnson/book

Failure in
Safety-Critical Systems

A Handbook of
Accident and Incident
Reporting

C.W. Johnson
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AUDE Database Search - Microsoft Internet Explorer

File Edt Wiew Favorites Tools Help

OBatk - - |ﬂ E'I 7;‘1 ‘ /r" Search \l;n'\?FavurltEs A vedia €&<| - ;?, -

Aciress [{&] http:fwww. accessdata. fda.govjscripts/cdrh/cfdocs (e MAUDE search, CFM = B

FDA U.S.Food and Drug Administration <

CENTER FOR DEVICES AND RADIOLOGICAL HEALTH
ED& Home Page | CORH Home Page | Search | CORH A-F Index | Contact CORH

10K | Registration | Listing | Adwerse Events | Phis | Cl | CLLA
CFR Title 21 | Advisory Committees | etmbler | MHEIC | Guidance | Standards
Search MAUDE Database Help | Download Files | More About MAUDE
Datal is scheduled to be updated quarterly

Enter one or a cormbination of the MAUDE Search Values

use Full-Text Search below and select Search:
MAUDE S h Val
earch velues 510K Number [<
Brand Name
PMA Number [P
Manufacturer e ERE l—
Event Type l—_l' Froduct Code

Date Report Received by FDA (mm/dd/yyyy} tu|

Full Text Search - Temporarily Unvavailable

Enter & single word (e.0., electromechanical), an exact phrase (e.q., electromechanical
pump) or multiple words connected by #nd (2.0., electromechanical andinfusion)

Date Report Received by FDA
#2001-2003 ¢ 1999-2000 1998 ¢ 1997  1992-1996

Search CIEﬁrl |1D ~| Records per Report Page

Medical Device Reporting Search: (far incidents before July 31, 1004)

Database contains data recerved through June 27, 2003

ZDRH Home Pace | CORH A-Z Index | Contact CORH | Accessibility | Disclaimer
FDA Home Pace | Search FDA Site | FOA A-2 Index | Cortact FOA | HHS Home Page

Center for Devices and Radiclogical Heatth # CDRH

Bl

|&] Done [ | |4 mtemet
Wistart| | @ ) (@ 4 | &) mal: MBOK - Microscft ... |[£7 FDA > CORH > MAUDE... ) Sigma_health () Safety culture - Monday | [ safety Cukure | 6] SIGMA SEW | Johnson.C_2 Culkure - M| <« 10:43 AM
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Master Event Data File Format Identifier E: Professional

information
A: MDR Report B: Event F: Distributor H: Device
Identifier Information Information Information

G: Manufacturer

Information
Master Event Data File, Section A: MDR Report
Tdentifier
MDR Report MDR Event Key Report Source Code Number of Number of Date received
Key Number devices patients
Master Event Data File, Section G: Manufacturer Information
MDR Report Manufacturer’s Manufacturer’s Source Date Manufacturer
Key Name Address Type received report
Master Event Data File, Section H: Device Information
MDR Report Made Single use Remedial Use code Correction Event
Key when? device? Action number type F[FTEEEEEEES
n
n
Device Data File n
n
MDR Report Device Event Device Seq. Device available for Brand Generic Age? m
Key Key Number examination? Name Name ]
n
n
Patient Data File n
n
MDR Report Patient Seq. Date report Sequence and Patient mme s s s s s s s s s e e e ees
Key Number 18 received treatment Outcome
L
Text Data File te===E=E=
t
MDR Report Text key Text Patient Seq. Report Text
Key type number date




University US and North American Complacency:
Data Mining
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of Glasgow SPAD Visualisation

D escription of location of signal SH109

SN109signalislocated on Gantry 8 at Ladbroke Grove and appliesto line 3intheDown
direction. The signal is out ofuse at present following the Ladbroke Grove accident.
Summary of SPAD history of signal SH109

9SPADS have occurred since1993 (8 since 1/4/1994)

02/08/1993 - misjudgement
13/02/1995 - misread
15/03/1986 - disregard
23/06/1996 - disregard
03/04/1997 - misread
04/02/1998 - disregard
06/08/1998 - disregard
22/08/1998 - disregard
05/10/1998 - not categorised

Stonebridge Park

Kings Cross Statio

Is Jct

Acton Wel

Old Oak Commo

Victona

Battersea Park |

g
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With Kyle White and Dimitris Pezaros
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! E&“ﬁg&% Number of Radar Targets-Bytes over Network

With Kyle Whlte and Dimitris Pezaros
o 098 %00 OBy 5675
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AIRPROX REPORT No 2013158
Date/Time: 10 Nov 2013 1310Z (Sunday)
Position:  5210N 00016W

(3.7nm S St Neots)
Airspace: Lon FIR (Class: G)

Aircraft 1 Aircraft 2
Type: Pitts Extra
Operator. Civ Pte Civ Pte
AIU/FL: 1800t 3000ft

NK QFE (NK hPa)
Conditions: VMC VMC
Visibility:  >10km >10km

Reported Separation:
Oft V/30-100m H 5001t V/500m H

Recorded Separation:
NK V/0.1nmH

Diagram based on radar data

Group of PSR from |
manoeuvering ac

CPA 1310:19
NK V/0.1nm H

,
.
'
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Track formed
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QfGlang\z Limitations

 Most ANSPs have AIRPROX replay tools.

« Many limitations:
— Can be time consuming to retrieve data;
— Cannot always trust the data when it is received,;
— Can be very hard to interpret the data,
— Many data feeds not integrated in simulations;

« Want to increase flexibility:
— Hard to develop ‘worst case’ scenarios.
— Hard to consider ‘plausible case’ scenarios.
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[ Location

Longitude : |

| Latitude : |

| Altitude : |

[Aircraft 1

Tvpe : Stage of Flight : | Cruise

¥ | | standard value |

Heading (deg) : 75.6000

| [Aircraft 2

Twvpe : Stage of Flight : | Cruise

v | | standard value |

Heading (deg) : 208.8
Altitude Attitude Attitude | Altitude
(fr) - “ag): (deg) : (ft) -
2678 10 ] 2718
Speed (kis) : Speed (kis) : 1_|
279 298
[ Weather ADS-B Data
Alritude (ft) Speed (kts) Heading (deg)

| Add Wind Information |
[ Take weather from this date

0 Take live data
= Import data from a file
Choose File | Mo file chosen

| save | | = Back | | Start=




Longitude: 5552N
Lattitude: 00405W
Altitude: 17.000 ft

Glasgow, UK

&i < Back;‘ \ Start » ;‘
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of Glasgow ILS Approach and Airprox

Factual Inforrmation 35 Adrcraft Accident Report
R e e G = S (X or wan) 19 JAar 96 ‘ ) GLuU A M

-~ris 17T9.0

CA Approsck (R 1 B9 8
AGAris Tower 1 18 _ 1
Crownd 21 .9

Al Set: INCHES

GULIAAM INTL

ILS Rwy 6L
eoc 1T TO.3 IGUIAA
g . 29T~

LA

Trana Tewval: FL %
Trame mizs: 180007
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Figure 7. The January 19, 1996, 11-1 ILS runway 6L instrument approach chart.

Reproduced with the permission of Jeppesen Sanderson, Inc. NOT IO BIE USED FOR NAVIGATION.



- - GPS sends position

""oy' - information to aircraft.
L,
¥ <y

Alircraft communicate
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data with each other.




Leeds-Bradford Airport -

Boundary of area subject to individual risk of 1 in 10,000 per yr
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(l))%niversity MSAS: Multi Function Satellite

Glasgow _
Augmentation System

Raytheon’s Expansion Study SOV—— ivsioss
for MSAS Asia (2006 December 5)
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MSAS + Asia Station Configuration - 61 Stations
Japan — 16 stations (C4x) I )
Australia — 16 stations (1 from existing MSAS station .
New Zealand - 4 stations outh Korea — 2 stations
Vietnam — 4 stations Thailand — 5 stations
Philippines — 4 stations Malaysia — 3 stations
Singapore — 1 station Indonesia — 6 stations 15
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Sub-Orbital Debris Airspace Risk Simulator

Controls Speed
Start Pause Quit ' <« B [S
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qulasgoxz Runway Planning

* 4 October 1992, El Al Flight 1862.

— Boeing 747 EIl Al cargo plane;
— Hits Groeneveen and Klein-Kruitberg flats.

» 43 killed:

— 4 crew, 39 people on the ground

« Worst aviation accident in Netherlands:
— plane exploded, starts large fire after the crash.
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qulasgoxz Runway Planning

Lockerbie, 21 December 1988.

— Bomb killed 243 passengers, 16 crew.
— Killing 11 people on the ground.

Extend simulator to debris modelling.

Integrate with GIS and population models.

Safety of additional runway at Heathrow?
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* The influence of the ballistic coefficient, 8 , and wind
upon debris impact points




LfJ&ilverSity Mapping Down to the Ground
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Results

Number of Atrcraft n the Asrspace: 10
Number of Arcraft hit by the debris: (
Length of Debris Footprint: 5000
Width of Debris Footprint: 200 f
People at Risk: 1200

Nearest sensible ste: 200 &

(Hospital of Glasgow)

Save the results

‘» Ekpon to Googli Map

Back to the scenario

Quit to the main menu
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Results :

Number of Aircrafts in the
Airspace : 10
Number of Aircrafts hit by
the debris : 0
Length of debris field : 500
ft
Width of debris field : 500 ft
People at risk : 100
Nearest sensitive site :
Hospital of Glasgow

-

®
b B Savetheresults

@® Exportto Google Earth

{ s*& Quit
\ &%
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of Glasgow Part Two: Extensions

Environmental modeling (Noise and Fuel).

Only matters if there are people to hear it?

Population based models (eg factories).

Routes to minimize population impact...
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: Scotland's great opportunity

NEWS »

Moray engineer tracks new
satellite

THE NEW FRONTIERS Scottish-built satellite

launch today
SCOTLAND IN SPACE

Falcon flying, Cygnus

REGIONAL POTENTIAL supplying
New European centre
LOSSIEMOUTH refashions the dream
DEVELOPMENT SPIN-OFF Mining asteroids - plans to
be announced
A GALLERY OF MORAY

EIVINMfC, CrnNTCMEAN
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of Glasgowy Aviation Law

* Chicago Convention (1944):

— State sovereignty over airspace (but no upper limit?);

— “any machine that can derive support in the atmosphere
from the reactions of the air other than the reactions of
the air against the earth’s surface”.

* Montreal/Warsaw Conventions:
— companies liable for injury/delays to passengers;
— Only applies to international flights not spaceports.

« Karman line altitude of 100 km (62 mi) ASL.
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Umver31ty
of Glasgow US Space Law

« Space launch Act (1984).

« Commercial Space Launch Amendment Act.

* FAA Office of Commercial Space Transport:
— licensed approximately 200 launches
— operator licenses for 8 commercial spaceports.



Universit
QfGlasgowy European Space Law

« European Aviation Safety Agency, EC 216/2008:
— Certification & means of compliance, not legally binding;
— Extensions to type certificates for sub-orbital aeroplanes;
— If they derive support from the atmosphere.

« Contrasts with FAA license based approach;
— Criticise EASA certification as ‘premature’ and costly.
— Virgin Galactic, FAA in New Mexico, EASA in Kiruna, Sweden;
— XCOR Aerospace launch from Curacao.
— ‘Constituent country’ of the Netherlands but outside EASA,

e Butit's a mess




East Texas

—— a2y
3200
3%
, 3100
S W \ |
Shuttle debris path based on data points from Anderson,
Nacogdoches and San Augustine Counties
0 10 20 40 60 80 ios e
0 20 40 80 120 1
ers
Forest Resou Institute
Svkos F A S L2 ’,‘ Arthur Temple Cﬂ':::oln:onow
Texm ) Stephen F. Austin State University
200U N- o e ) : 3000
es'c;vw 9"!'7\7* o
Eaohniiarvwy 2 2712 290 o

)
aouw oW



Torun a new simulation please enter or select the simulation data

Aircraft Vehicle Data

Aircraft Vehicle Data 2

Aircraft Flight Data

Aircraft Vehicde Data 2

Location

Use Satellite Imagery (Max zoom 11 outside LUSA)

Use Image of Glasgow

Zoom Level

Show Waypoints

Import Flight Data File
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Sub-Orbital Debris Airspace Risk simulator

Legends: DEBRIS - AIRCRAFT PATH -»>

Controls Speed
Start i « X




Umver31t C . :
! Gang\z Recap: Optimistic Overview

Investigations little changed in 50 years.
— Lots of tools — almost totally ignored,;
— Islands of good practice but isolated.

Fresh look with input from Europe & Asia:
— Multiple information sources freely available;
— Can we develop a new generation of software systems?

From ADS-B to Debris and Suborbital ops...
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