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Religious Events

In 1990, 1426 people killed in crowd
crush in annual pilgrimage of 2
million at Mecca, Saudi Arabia.

Crush occurred in 500 m long tunnel
joining Mecca and Tent City of Mina.
Temperatures 44 deg. C outside the
air-conditioned tunnel.

It is speculated that someone fell in
tunnel blocking movement.

In 1986, 46 pilgrims died in Hardwar,
India on a crowded bridge across
Ganga. At 12-year cycle of Khumb
Mela festival as many as 4 million
Hindus gather to bathe in Ganges.

During the 1980 world tour of the Pope,
13 people were killed in two African
cities in crowd rushes.




Power Failure

* |In 1981 45 persons died
27 of them children, in
Qutab Minar tower,
New New Delhi, India.

e Blackout, combined
with cries in tower was
falling, triggered sudden
exodus of 300 to 400

people.




Food Distribution

In Bangkok, Thailand 19 persons died as crowd

of 3,000 assembled to obtain packages of free
food.

Crowd was attempting to press through a gate
approximately 4m (13 ft.) wide into a meeting
hall where food was being distributed.

20 police officers assigned to control the crowd
was overwhelmed by the crush.
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Weather

In 1988 more than 100 persons died and 700
others were injured at Nepal's National
Stadium in Katmandu.

A sudden violent hailstorm caused 30,000
spectators to flee the open grandstand but
found the exit gates were locked.






TEMPLE TRAGEDIES
February 11, 2013

37 pilgrims killed and scores injured in a stampede at a rail-
way station in Uttar Pradesh’s Allahabad. The devotees were
headed home from the Kumbh Mela.

November 19, 2012

18 killed and several injured in a stampede on a bridge over
the Ganga river during Chhath Puja in Patna, Bihar.

September 2=, 2012
2 killed in stampede at Radha Rani Temple of Barsana, 45
kilometers from Vathura in Uttar Pradesh.

September 24, 2012

9 killed and many injured in a stampede at a religious function
in Deoghar in Jharkhand.

January 14, 2012

10 worshippers died in a midnight stampede during a religious
gathering in Mladhya Pradesh’s Ratlam district.

November 8, 2011

16 crushed to death and dozens injured at Haridwar in
Uttarakhand.

January 14, 2011

104 pilarims died on Mlakara Jyothi Day at Sabarimala in
Kerala.
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Akshardham Temple Sept 25,
2002

2 armed terrorists at
Akshardham Monument in
Gandhinagar, Gujarat at 4.30pm
Scaled fence, opened fire, killing
a woman and a temple
volunteer immediately.

600 devotees in temple

29 killed 79 wounded.

25 people killed in first assault,
1 state police officer and 1
commando also died in action.
One more seriously injured
commando Surjan Singh
Bhandari died after 2 years
being in coma.



http://en.wikipedia.org/wiki/Akshardham_Gandhinagar
http://en.wikipedia.org/wiki/Gandhinagar
http://en.wikipedia.org/wiki/Gujarat
http://en.wikipedia.org/wiki/Fence
http://en.wikipedia.org/wiki/Temple
http://en.wikipedia.org/wiki/Surjan_Singh_Bhandari

5 people killed and
15 injured in a
stampede In

Andhra Pradesh
At Shri Durga

Malleswara temple in
Vijayawada city

Four women
Thousands of devotees
pressed forward to
garland goddess Durga.




NANA DEVI -  STAMPEDE HAPPENS

10.32 Al
11.30 AM

3,080 PILGRINS

* 140 people died in a
stampede at a temple

L. in Himachal Pradesh.
Y1 z‘?‘ - Nainadevi temple, in
V... s ] | NE PASSAS .
o il WITH 30 STEPS Bﬂaspur 160km
OF ABOUND KM . W8 b USSR -
FRON BUS 1145 W '"'Osﬁ-‘ ) Shimla.
STANDTO SHRINE of .
~ "y | ° Arainshelter on
V0 ENAST AONG S :
) mountain path to
REPERA temple collapsed

 Triggering rumours of
a landslide.
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» Sabarimala Ayyappa Temple Tragedy Jan 14, 2011

* More than 100 dead On Friday, Jan 14, 2011

* 200,000 Pilgrims returning from Pullumedu in
Idukki after Makaravilakku & Makarajyothi on
Jan 14, 2011.

* More than a million devotees had gathered on

mountains in Sabariamala for Makarajyothi
* Second largest pilgrimage in world

#



http://www.hindu-blog.com/2008/12/sabarimala-makaravilakku-and.html

115 people, including women and

children, were killed

100 injured in stampede, half a

million devotees came for a festival.

Rumors that bridge they were

crossing was to collapse triggered

panic

Many jumped into river and died
25,000 were crossing bridge at time

‘ ’ of incident on Ratangarh temple
r‘- route in MP




2010 Love Parade in
German city
Duisburg ended in
tragedy

19 people died and
hundreds injured in
stampede.

Panic broke out in
tunnel after festival
site was closed due
to overcrowding.




Stampede Mandhar Devi temple
Maharashtra.

Thousands panicked in religious procession
after fire broke out in roadside stalls.

Many pilgrims crushed & burned to death
as fire forced crowds into a narrow stairway
leading to hilltop temple.



* 7 pilgrims killed in stampede at religious
festival on Ganges West Bengal.

* 20 pilgrims injured, hundreds tried to
board ferry to festival.

* Sagar island hosts festival, Gangasagar
Mela.

* Pilgrims drown in river.

* Thousands of devotees also pray at
temple of sage Kapil Muni.



* 63 children and women killed 28 injured in
stampede at temple in Uttar Pradesh for free
food and utensils

e Accident inside hermitage of Hindu spiritual
guru Kripaluji Maharaj in Pratapgarh district,
180 kilometres from Lucknow.

* All dead were children and women

e Stampede claims its victims from 'weakest' of
crowd.
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Before Stampede
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After Stampede




STAMPEDES AND DEATHS IN INDIA

mStampedes in Religious Mass
gatherings

m Stampedes in Miscellaneous
Mass gatherings

wStampedes in Political Mass
gatherings




Stampede

Two major behavioural reasons of
stampede: 1. Anxiety & 2. Panic.

* Panic come from any where, stampedes
just need a small panic trigger.

* Nervous people behave differently
without giving it a thought.

* Strange ways decrease chance of survival
and become victims of stampede.

* Uncoordinated rush or push of people
look for survival typically.

 Some People calm panic, others help
those fallen or aid weakest to escape.

Panics and stampedes: two types:

* People rush to acquire valuables: better
seats, first darshan, glimpse of celebrity

* People run away to save lives from fire
and hazard. Can cause human stampede
and deaths of hundreds.




Crowd Disaster Process

Structural Failures
Human Errors
Natural Calamity

Circumstances
Force

Panic/

Excitement

l

Evacuation/

Crowding

k.

Information
Space
Time

h 4

Overcrowding

Y

Attendance Level
Action by Performer
Improper/inadequate Arrangement

High Desired Velocity

—>| Trample Disasters

Crush Disasters
(Compressive Asphyxia)

Suffocation




What is Important

e Public Order
or
e Safety
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Experiment-Flow rate

Bottleneck/Narrow Point

Crowd
Size

Flow Capacity

< Flow rate to point




* Individuals try to move at their normal speed (if
they can), but will reduce their walking speed if
conditions dictate (e.g. stairs, slopes, rough ground,
congestion, navigating obstacles, etc.).

* Focal routes: A focal route is shortest path (i.e. that
requiring least effort) an individual can take to
reach their destination.

* Multiple path interference: This occurs when two or
more focal routes cross, where crowds would
converge, cross flow or counter flow.

..................... High Density formation



RAMP ANALYSIS

Route
® Directions, moving around, leaving
Area
® High, medium, low dense
® Capacity
Movement
® Rate of flow
Profile
® Demography, age, mix
® Exercise-Drawings for 50% crowd, 100%, 200%

® [ngress and egress emergencies
® /oning



Understanding Demand - Supply

Managing Demand-Supply Gaps

Guiding Principles: 1) Control the crowd inflow, 11) Regulate the crowd at the venue, and 1i1)

Control the outflow, if needed.

1
Release Control .

Registration

Input Control

. Control Points

Release Control .

El-< KN

utput Control




Vulnerability Assessment
Crowd Crush

People need at least 1 square yard of space each to
control their movements.

Most people who die in crowds die from asphyxiation
while standing upright, not from trampling.

Compounded force of 5 people crushing in can kill a
person.

As crowds become more dense, compression
increases exponentially.

Humans lose consciousness after being compressed
for just 30 seconds, they can be brain dead within 6
minutes.

Most die without ever falling down.



Crowd Densities

E Minimal Mobility Requirements

10 Walking significantly restricted, speed noticeably reduced

495 Max. capacity of corridor or walkway, moving at a shifting gait
<4.95 Individual pedestrian mobility is increasingly restricted

3 Involuntary contact and brushing against others, generally
avoided

<2 Dangerous crowd forces and psychological pressures begin to
develop



Guiding Principle: Crowd Control

Railway Station
e Registration <

Bus Stand
Control Inflow Transit Camp ° e ° o
memmm——=_ Private Transport Parking Areas(A, B, C --

In Location) Camps ) Traffic Mgt)Monitoring mech
Regulate Crowd

At Venue ) Hold area Release Earmark specific
Control Areas
Monitor
Crowd ) Release
density Control
Control f/rom Number Release ) EXIT
Outflow enue of Exits Control

Site




Managing Demand Supply Gaps

Know Demand:

Crowd Volume--Type/ Pattern of Crowd--- Arrival Pattern ------ Duration of Stay

(No of Pilgrims) Mode of Transport
Know Supply:
Accommodation Holding capacity

Tents/ Barracks, Venue/ Ghats, Rly Stn/ Bus Stand, Darshan Route

Resource Availability @ —emeemeeeee

Manpower, Equipment, Transport, Facilities, Medical, Food & water, Commn



Low risk

High risk

POLICING

Low Profile
Deployment

High Profile
Deployment

[ngh Profile 'l‘j e [Psacuvso AS

Targeted (at risk

High Profile =
Indiscriminate

—

S—

CROWD
DYNAMICS

APPROPRIATE

+] — [ PERCEIVED AS

PERCEIVED AS

INAPPROPRIATE

OUTCOMES

(Increased probabllity of: )
1, Isolation of risk
supporters

2. Self-policing

APPROPRIATE

PERCEIVED AS

INAPPROPRIATE

Q. Reduction of conflict )

Increased probability of;
1. Unity with risk
supporters

2. Anti-social activity

3. Increase in conflict

© Chitford $20tt & Murc Qttod, 2010




Eight Point Crowd Planning Model

1. Investigation: Data collection
2. Analyzing: Data collected and identify variables

3. Plan: Written plan that list goals and objectives for event and which
sets counteract measures to curtail unwanted variables that
maintains a desired event environment

4. Communication: Meetings, briefings through various forms;
written, radio, promoters, stakeholders, external interest groups

5. Execution: Putting plan in motion, and directing show.

6. Supervising Plan: Role of each manager/supervisor in plan. And
chain of command for making adjustments to plan as needed?

7. Crisis Management Program: Should something happen what’s the

plan? Who will respond, who's in charge? Suggested reading — “Day of
Event Cancellation Procedures” and “The Manger on Duty” and other

emergency preparedness books

8. Assessing the Plan: Debriefings, walk-through facility, review
incident, guest complaints, financial, medical and reports



Disaster Management Act 2005

Disaster Management Act for crowd management.

Sections 24 and 34: Powers to control and restrict vehicular and
human traffic to/from vulnerable and affected area.

Section 33: District authority to require any officer or any
department at district or local level, if necessary, for disaster
management tasks.

Section 41: Function of local authority to ensure that all
construction projects under its jurisdiction conform to extant
standards and specifications.

Sections 51, 52, 53: Obstruction in discharge of duties, false claims
for obtaining benefits consequent to disaster, and false warning on
disasters punishable offence.

Section 58: Company/individual in charge of conduct of business
at time of disaster to be guilty of contravention.

Section 65: Power of requisition of resources, provisions, vehicles
for rescue operations



Flow rate (people per metre per minute)
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Crowd density versus flow rates
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Crowd density (people per square metre)
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Problem Areas

Inward Bus Stands i
Outward Bus Stands ;\ W
In Bus Stands
Railway Stations
Base Camps
Enroutes

Event Venues
Ghats
Pindapradanam Locations
Temples

Tourist Places



Risky




How Crowd Becomes Mob

. Denial of access
. Perceived breech of rules
. Perceived abridgement of rights

1

2

3

4. Lack of organization

5. Excessive or inappropriate use of force
6

. Unwillingness to obey rules

Behaviour is a Function of Person and Environment



Emergencies, disasters
and the human response

* |ssues around exit decision-making

* What are the factors determining when people
actually exit? Key predictors:

— Information on the nature of the threat (rather than a
simple siren)

— Personalization of the warning (i.e. from friends/family
rather than a p.a. system)

Important! The biggest predictor of survival is time
taken to recognize the emergency and move!



‘Panic’ Model

e Crowd:

— Is less intelligent than
the lone individual

— Will be driven by simple
emotions

— Responds with irrational
behaviour

— |s a source of ‘contagion’

e Survival instincts
overcome socialization
and collective bonds =
‘every man for himself’

e Never tell crowds
nature of disaster. It
leads to panic










Statistical Correlations:

Threat = We-ness =» Helping

‘“'?




Research on emergency evacuations: General
conclusions

Image of the panicking crowd is overdone

‘Panic” model should not be used in design,
engineering and emergency procedures

Evidence is that people exit quicker when
kept informed

When people don’t help each other it is
often due to physical constraints rather than
‘selfishness’.



Don’t say ‘don’t panic’!

* A well-practiced drill

— WTC bombings of 1993 and 2001:
— After 1993 they had a well-practiced drill
— Include fire wardens who know the building and its
exits)
* |n turn: owners/managers need to take the
possibility of emergency seriously

 The formal certification of crowd manager for
venues of 500 persons or more is recommended.



Behavioural Factors in Crowds

* Social Suggestion: Urge to do what
others do, feel being in same boat

* Contagion: Collective behaviour and
thought where excitement is transmitted
from one person to another. Provides
crowd with psychological unity, can
become a mob.



Mob
“Crowd turns mob when

members instilled with
purpose and intent to carry
out that purpose regardless
of consequences.”

Strong sense of purpose; Willing to risk
arrest, injury, death and destruction.



CROWD TO MOB CONCEPT

Crowd to Mob
Psychology
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Structural Causes: Crowd Disasters

Structure collapses

Barricades/ bamboo railings/wire fence/
Metal barrier collapse

Makeshift bridge collapses
Temporary structure collapses

Rumours leading to panic and collapse of
railings of bridge

Barriers on way



Structural Causes: Crowd Disasters

* Poor guard railings, poorly lit stairwells
 Windowless structure, narrow stairs

* Narrow and very few entry/exits

* Absence of emergency exits

» Difficult terrain (hills difficult to access)

* Narrow streets, illegal vendors on sides, sloped
gradient,

* Bad weather leading to crushing
* Slippery/muddy roads



Fire & Electricity

Building and fire violations

Elevators catching fire, people on higher floors
panic, steep stair designs

Electricity supply failure creating panic and
triggering sudden exodus

lllegal electric connections

Short circuit from electrical generator, (synthetic)
tent catching fire

Unauthorised construction surrounded by high
brick walls preventing evacuation



Fire & Electricity

Fire in makeshift facility, shop
Cooking in makeshift facility

Wooden structure/ quick burning acrylic
catching fire

Fire at illegal structure

Non-availability of fire extinguisher/fire
extinguishers not in working condition

Unauthorized fireworks in enclosed places



Vulnerability Assessment
Crowd Crush

People need at least 1 square yard of space
each to control their movements.

Most people who die in crowds die from
asphyxiation while standing upright, not
from trampling.

Compounded force of 5 people crushing in
can kill a person.



Vulnerability Assessment
Crowd Crush

As crowds become more dense, compression
increases exponentially.

Humans lose consciousness after being

compressed for just 30 seconds, they can be
brain dead within 6 minutes.

Most die without ever falling down.



Crowd Out of Control

* Mad rush to exit/parking space

* Sudden flow of people in reverse
direction

* Wild rush to force way towards
entrance/exits

* Crowds attempting to enter venue after
start/closing time

* Collision between large inward flows and
outward flows



Crowd Out of Control

Free distribution of gifts/toys/food/Prasad/alms/
blankets/cash/clothes triggering a surge and
crush

Rush during distribution of relief supplies

Sudden mass evacuation because of natural
disaster

Large number of pilgrims trying to board a bus or
ferry

Mad rush to leave



Crowd Out of Control

Tussle to catching a glimpse/autograph of a celebrity

Rumours of landslide by rains and rush down narrow
stairways

Angry crowd due to delay in start of event/late trains

Last minute change in platform for train
arrival/departure resulting in lots of movements
within short time window

Large (much more than expected) anxious and
competitive crowd gathering because of limited
period offer



Crowd Out of Control

Rush to get covered/free/unnumbered seats
at venue

Scramble to get darshan or pooja tickets

Crowds trying to re-enter venue
(inward/outward flows)

Sadhus taking wrong route in violation of
orders in force

Unruly and irresponsible crowd behaviour



Crowd Out of Control

* Security agency firing/teargas/using
force leading to panic and stampede

* Weapon brandished in crowd

* Terrorists/separatists/extremists
attack/explosions during rush hours

* Tear gas canisters fired towards exits



Crowd Out of Control

Crowd forced against sharp metal fencing

Ineptitude of police in effectively managing
crowd and enforcing prohibitory orders

Fights within groups of crowd and with police,
other officials etc.

Absence of walkie-talkies for police on duty

Absence of public announcement systems or
effective wireless system with police



Lack of Coordination

e Local decision to remove barricades
on administrative route to allow a
small group of pilgrims

* Lack of understanding of range of
duties entrusted

e Communication delays



Lack of Coordination

Coordination gap between agencies (Police,
District Magistrate; Forest officials, Revenue
officials, temple board)

Vacant/late/delayed posting of key personnel

Inadequate water, medical assistance, public
transport/parking facilities

Poor infrastructure (Plans on paper but no
implementation)



Administrative or Managerial
Decisions

* Sudden opening of entry door

* No access control

* Closed/locked exit

* Reliance on one major exit route

* Limited holding area before
entrance



Administrative or Managerial
Decisions

People allowed in excess of holding capacity due
to overselling of tickets

Underestimation of audience, staffing, services

More than anticipated crowd at
store/mall/political rallies/ examinations/
religious gatherings/ public celebrations

Uncontrolled parking and movement of vehicles
Callous indifference in regulating traffic
Poor Management



Mass Gatherings

Organized at Same
Location

M
. l Celebrity e J At Public f-]en-'ii:e _
diows Rally/Procession o All other

Organized at Different
fions

Loca

Annual l Special prayer
festival days




Crowd Management
Short Comings in Crowd Management Crowd Management Capacity Building

Inefficient deployment of staff and Systematic and complete planning process

resources
Unclear chain of command and Clear cut chain of command
supervision

Missing inter-agency coordination Accountable incident response team
members

Well thought out pre-designated roles for
no training each member of the response team
Effective staff and resource management
Lack of orderly risk assessment, System for effectively integrating

T il bdlgra e R (VR e 1o (el )R BSVS 1 B[S independent agencies into the planning and
planning process, proper command structure retaining concerned
ool gl eERdlela Rel ET R T o BT =R TS agency independence with coordinated

of available resources communications

W RT T el e fele ] 1 [ LU YA R L (9 Integration of local community resources

NGOs and professionals in response and people in the response effort
effort



Escape From Stampedes

1) Avoid being the first
person in line waiting for

the gates/doors to open. |

2) This is where crowd
pressure can build, just

before or as doors open.

3) Most injuries and deaths
happen during ingress,
egress, in celebration
and in protests.

4) Just like an airplane,
there are critical time
periods while flying. For
planes, it’s during take
off and landings.

5) For Crowd, they can
grow to thousands in a
matter of minutes.
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ESCAPING FROM STAMPEDE

Once inside familiarize yourself with your
surroundings and facility layout, including
the location of first aid stations, the
presence of security workers, how the
crowd is behaving, and what the weather is
like.

The most import is locating an alternate exit
and redetermine how you would escape
should something goes wrong.



ESCAPING FROM STAMPEDE

 The worst place in a surge is at the very front
of the crowd against an immovable object, like
a fence or stage barricade.

* |t may be tempting to make your way up close
to where the action is on stage. But it's smart
to stay away.

* Crowd pressure here can build up quickly and
be deadly. People in back will have no idea
what's happening up front.



ESCAPING FROM STAMPEDE

Be aware of the condition of the
surface upon which you are standing
(muddy, slippery, etc.).

These surfaces may present a problem

in @ moving crowd. Watch out for
broken bottles, cans, and other debris,

these too can be a hazard.



ESCAPING FROM STAMPEDE

Don't stand near or
climb on temporary
structures, which could
collapse under too
much weight.



ESCAPING FROM STAMPEDE

Do not position yourself near
immovable objects such as a door,
stage or barricade.

These provide no avenue of escape.

The pressure from the crowd can crush

your chest cavity, cutting off your
oxygen supply, which could cause

asphyxiation.



ESCAPING FROM STAMPEDE

Most injuries and death occurs with young men in 15 to
25 age.

Read the warning signs of crowds, observe their
behavior, and recognize when the crowd pressure is
building.

Think of a packed elevator.

If you can’t raise your hand to touch your noise, or
when there is uncontrollable and/or unwanted
touching, then the crowd density level is at or near the
critical stage.



ESCAPING FROM STAMPEDE

Moving Crowds are like locomotives, once they are in
motion they are hard to stop. The energy in a crowd, like
the energy of a moving train, must be released and must be
allowed to run its course.

Energy is created by the weight and speed of the train and
can have a devastating and deadly effect on anything in its
path. Like the pressure of a train, the crowd pressure can
over take an individual in an instant.

Crowd pressure on the chest cavity can be just as deadly as
a train on an individual in a matter of seconds. It is
important that participants understand the flow of a crowd
and avoid being trapped with no avenue of escape.



ESCAPING FROM STAMPEDE

If you find yourself in the middle crowd don't stand still
or sit down — you can easily get trampled.

Keep your legs moving in the direction of the crowd, and
try getting to the outside where the flow is weaker.

The last thing you want to do is fall. But if you do, get up
quickly. If you can't, get someone to pull you back up.
This is when having a friend nearby can be a lifesaver.



ESCAPING FROM STAMPEDE

If you can't get up, keep moving
by crawling in the direction of
the crowd.

If that's not possible, your last
resort is to curl up in a ball,
create an air pocket and cover
vour head.



ESCAPING FROM STAMPEDE

Sometimes, high energy crowds create an
ebb and flow of people that could sweep
you off your feet.

Fighting against these "waves" will probably
knock you over, so keep your legs moving,
try not to fall, and take advantage of any
space that may open up in front, you may be
able to work yourself to the side where the
crowd is weaker.



ESCAPING FROM STAMPEDE

Worst place in a surge is at the very front of the
crowd against an immovable object, like a fence or
stage barricade.

It may be tempting to make your way up close to
where the action is on stage. But it's smart to stay
away.

Crowd pressure here can build up quickly and be
deadly. People in back will have no idea what's
happening up front.



ESCAPING FROM STAMPEDE

Persons reaching down to pickup
a fallen item may found their
fingers and hand trapped and
mutilated between the treads
and the sidewall or in the teeth
of the bottom or top plate.



