








Figure 3: Hurricane Lili, September 2002

3 Opus Research 2005-2007

Hurricane Lili was the first time that researchers were able to model an event and go back and validate that
model in terms of human decision making and the things that actually happened. The Gisborne earthquake
gave us the same opportunity because of the work that we'd done prior to that point. For a number of years
we modelled earthquake scenarios and looked at how people might respond to them. We know from the
overseas literature that people can be accurate in their judgments about how they would behave in those
circumstances. We combined a number of research components to model post earthquake travel decisions
in the Wellington region. Following the Gisborne earthquake, we asked people what they did following the
earthquake and used this to check the validity of our model for Wellington.

3.1 Research Components
3.1.1 Earthquake Scenarios

Two earthquake scenarios were produced by Prentice and Davey (2005) to provide a realistic context in which
to study people’s behaviours if an earthquake struck the Wellington region (Table 1). For each scenario, the
likely damage to the Wellington region and its infrastructure were described and quantified (e.g., damage to
roading, communication network etc).
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Factor Scenario 1 Moderate Event Scenario 2 Major Event
Richter Scale 6.8 7.5
Roads Moderate damage Moderate to severe damage
Public Transport Closure up to 3 weeks Closure up to 3 months
Water Services Minimal disruption No service up to 2 days
Electricity Minimal disruption Blackout up to 3 days
Injuries 230 3,740
Fatalities 15 490

Table 1: Scenarios used in Opus Research 2005-2007 Prentice and Davey (2005)

3.1.2 Earthquake Videos

To help participants visualise the earthquake scenarios, we simulated four earthquake scenarios and videoed
them. A set was built on a hydraulic shaking table at Opus Central Laboratories and the set was dressed to
resemble a typical dining room setting and office setting (Figure 4). For each of these two settings, a major
(magnitude 7.5) and minor (magnitude 6.8) earthquake was simulated and filmed. The purpose of having
two settings was to make sure that all participants could relate to at least one of the settings, and this also
allowed us to examine the differences in perception of the event when people are at home versus being at
work. The damage to the settings under the magnitude 7.5 earthquake is shown in Figure 5.

Figure 4: Developing an Office Setting on a Hydraulic Shaking Table
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Home Scenario

0

Figure 5: Damage to the Home and Office Scenarios with a Magnitude 7.5 Earthquake

Computer Aided Personal Interviewing (CAPI) is a method of survey delivery and data collection that we
designed to study natural hazard events. This technique has been applied to understand the information
needs and the travel movements of people immediately following the events we simulated. One of the
biggest advantages of CAPlis that it includes multi-media presentations of information to provide a context
for participants. Another strength of CAPI is the ability to create interactive surveys that incorporate more
sophisticated survey design, which is impossible to achieve with traditional pen and paper methods (Figure
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4 Emergency Event Travel Analysis (EETA) Survey

We surveyed 700 members of the public in the Wellington region with the aim of understanding the travel
movements of people immediately following our two earthquake scenarios. We also studied return-to-work
behaviour and information seeking as part of an Emergency Event Travel Analysis (EETA) survey.

We took our CAPI equipment to malls in the Wellington region (Figure 7) and showed participants one of the
simulated earthquakes. We then asked them to indicate what they would do over the course of the first 48
hours following the earthquake. The CAPI survey aided the participants by asking them to make decisions
on whether they would seek information, travel, or attend to responsibilities. We used a GIS to look at their
travel behaviour and model where they might go. This helped us to understand where they were initially
located and where they might travel to, giving us an indication of roads that they would use, how they
would use them, what modes they might take, and all the other aspects of their decision making.

Figure 7: Computer Assisted Personal Interview (CAPI) Surveys in Malls

4.1.1 EETA Main Findings:

We found that if people are at work, they will go home. Our simulations were based around events that
occur at 9.10am, so we're anticipating most people being at work. The travel results for the magnitude 6.8
earthquake are shown in Figure 8. As you can see, 77% of people travel home, and 23% stay at work. Those
that travel home tend to stay there. Still, some people like to mill around and go to other places.

Event (Experienced
at Work)

{ Stay (23%) } { 'I(';a7\£/e)l }

Stay (77%) Travel
(23%)

Figure 8: CAPI Findings: Travel from Work (magnitude 6.8 earthquake)
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The impact that this has on the road network is shown in Figure 9. We found that:

The event causes a large volume of travel (1.5 — 2 times peak), and this is backed up by the overseas
research literature;

X

Location affects the likelihood of travel;

¥

» Travel mode is problematic: 25% to 33% travelled by car; and,
» Travelis a form of information seeking.

Peak Wellington traffic in the morning and evening brings most cars to a standstill on the motorways. Peak
travel is exacerbated in our major event (red line), but is worse in a moderate event (yellow line). From
the perspective of a traffic modeller, trying to dissipate this post-event traffic is challenging, and from an
emergency management point of view, all this travel is not a good thing. Figure 1 shows the traffic flows
visually.
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Figure 9: Travel Following an Earthquake in Wellington

We also modelled the behaviour of people that are home when the earthquake hits (Figure 10). We found
that almost 40% of people want to travel even though they are already at home. They are in the right spot —
the spot most people want to end up at — but they move anyway.

e
e

Figure 10: CAPI Findings: Travel from Home
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5 The Importance of Gisborne

The Gisborne earthquake was exciting for us because it was the same magnitude as one of our simulations
and it gave us an opportunity to validate the findings from our Wellington survey. We surveyed 1,000
random households in Gisborne (43.8% response rate) on the 2nd and 3rd of April 2008. There were two key
differences between our simulation and the Gisborne earthquake: the time of the event and the population
affected. Our scenario occurred at 9.10am, but the Gisborne event happened at night. Gisborne is also a
much smaller city: one-tenth the size of Wellington, and as a result they have different road infrastructure
and different types of commuting patterns.

We didn't have to use a CAPI survey because people had already experienced the event so there was no
need for us to go up there with our computers and try to work out all their travel patterns. Instead, we gave
them some maps and we asked what they did, where they went, why they went there, and how they got
there (Figure 11).

¥ &
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Figure 11: Post Event Survey Method

5.1 Gisborne Findings
We found that:

» 43% took cover, 25% tried to but couldn't, and around 20% didn't think they needed to;

» Around 70% of people reported that ‘others' were observed to panic, 14% reported ‘severe panic’in
other people; and,

» News reports suggested difficulties with traffic congestion.

We stopped asking people if they panicked because people are unlikely to admit to that. However, 70% of
people said that other people panicked, and 14% of them said it was severe panic. This is interesting because
there is a very long literature in the social sciences that says this doesn't happen, but in what context does it
not happen? Maybe people panic for a brief period of time and it is observable. Maybe we should examine
this more, particularly the structure of that panic, because it might be that until people actually realise they
are in a certain situation, i.e. that the earthquake event is over and they are safe, they are in a panicked state
and it is observable.
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The majority (84%) of people were at home as the event occurred at night. Despite this, over a third (37%)
travelled immediately. That is a huge number of people in Gisborne dumping onto the streets. These people
didn't just go walking around to their neighbour’s place. The purposes of their trips are shown in Figure 12. A
fairly large number of people (about 28%) went to assess property, while only 7.7% of people sought higher
ground. If there was a tsunami, this would be a massive problem because they are all going to see their
friends and they are going in their cars (Figure 13).

Move to
higher ground

Assess property
damage

Figure 12: Trip Purpose Following the Gisborne Earthquake Figure 13: Mode of Travel Following the Gisborne Earthquake

About 10-12% of people had good detailed emergency travel plans. In Wellington we found that this had
an influence on whether they would travel or not, but this was not the case in Gisborne - they still hopped
in their cars.

People were five times more likely to travel if they were not at home at the time of the event. In Figure 14
you can see that the number of cars on the road following the earthquake exceeded the traffic peak on a
normal week day. The event caused substantial travel, with the median departure time at 9.20pm and 85%
of people travelling before 10pm.
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Figure 14: Travel Following the Gisborne Earthquake
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6 Implications

The Gisborne earthquake was an interesting event. It was not the biggest earthquake that ever happened,
nor did it cause the most damage. However, it provided an opportunity for us to study travel patterns and
validate our previous research. The correspondence between our research in Wellington and people’s actual
behaviour following the Gisborne earthquake are shown in Table 2. As you can see, there is considerable
correspondence between the behaviour we modelled, and actual behaviour following the Gisborne
earthquake.

There is strong correlation in the travel behaviour of people at home when the event occurred. It is
particularly interesting that people hop in their cars and go and see other people when their trip lengths are
only about 4km. They could walk but they don't; they take their car. The big difference in Wellington is that
more people indicated they would walk, with only 40% intending to take the car, but in the Gisborne case
95% took the car. We can imagine how overwhelmed the Wellington road network would be if 95% of those
that travelled did so in their cars.

Itis apparent that people are intent on moving around after a hazard event. When we asked people whether
road blocks and Police requests would stop them travelling they agreed that it would not. In terms of
emergency management, these are options that we must consider to facilitate less traffic. It may be best to
stagger the travel times, and | think this could be achieved with good information. Our findings may also
facilitate better evacuation models for other types of events because this research gives us an insight into
people’s basic decision making.

Wellington Region Simulation Actual Behaviour following the Gisborne earthquake
Magnitude 6.8 Magnitude 6.8

At 9:10am a significantly larger number of people at At 8:55 pm most people (84%) were at home

work, most (75%) travel home

23% choose to stay at work 17.5% choose to go to work

Of those at home, 38% travel, mostly to another Of those at home, 37% of people travel, most go to a
residence another residence

3 times more likely to travel if initially at work Around 5 times more likely to travel if at work

Most people recognised the need to walk, only 40% take | 95% of trips were made by car, despite relatively short
the car mean trip distances

Table 2: How the Wellington Simulation and Gisborne Behaviour Match
To summarise our findings:

» The CAPI simulation matched credibly with a real-world event;
» Hazard Scenarios can be used to predict post-event behaviours;

» People might be rational but the collective situation they create is not — technically it is a dilemma of
the commons;

» Post-event emergency management should try to facilitate the ‘moving about; the need to get home,
inspect property and businesses etc.; and,

» Travel models (especially evacuation models) can benefit from a more sophisticated understanding of
the decision-making underlying travel decisions and information seeking.
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7 Questions

Tony Taylor:

Tony Taylor, Victoria University. To what extent are you able to influence television and the radio reporters
about the data relating to panic? I say this because my ears pricked up several times when the Tongan ferry
went down and when the Samoa tsunami occurred and | heard journalists saying: “Did you panic?”“Were
people panicking?’They are planting ideas about panic. They seem absolutely daft, irresponsible, building
up the adrenalin that increases the media contact — quite irrational on their part.

Darren:
I'd love to have control over the TV but | don't.

Tony Taylor:
| think you've got to have it.

Darren:

| think the point here is that conveying information, the right information in the right way at the right time,
is a critical element to prevent those problems. Especially as the TV, as we know, is a huge influence on
people’s behaviour.

Tony Taylor:

| was under the impression that there was a contract between the news media in general and Ministers
of Civil Defence and Emergency Management on this very point, and to that extent | wonder if any staff
training has occurred?

Darren:
Someone else will no doubt be able to respond to that.

Anon:
Yes there is. There is a Ministry to Radio New Zealand contract about getting out messages. It's not those
types of messages. It's probably not specific to the Gisborne situation.

Anon:

It wouldn't be the first thing I'd imagine that people would be thinking of at the time. That would be
something that we'd need to take into account. We need to think about that as opposed to thinking about
the management of the situation.

Kim Wright:

Kim Wright, GNS Science. I'm really interested in the Wellington survey in particular as it was based on an
earthquake at 9.10am in the morning and a lot of people said they would travel to another residence. Did
travelling to schools to collect children come up as a major answer? Did you get any information about
people saying they'd go to schools?

Darren:

Yes, we did ask, and you're right, people do go to schools. The influence of travel to schools is described in
our report. | can't give you any important bits about that off the top of my head. People do go to schools.
They trust schools to look after their children so they will go there and then they will return home. It's an
interesting trip and it's one of many that we would record. | think the most interesting thing about that is
the way they trust the school to care for their children, so there’s not such a sense of urgency as there is with
other trips.
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Keith Gordon:
Keith Gordon from Queensgate. Was the telephone system working when the earthquake happened and if
it wasn't working how much worse would those statistics be?

Darren:
Can someone tell me? | know the power went out so therefore certain telephones won't work, but I'm not
sure about the cell phone network. | suspect it got overwhelmed.

Peter Higgs:
The phones were out for about 20 minutes but texting was still available,

Darren:

There you are. | think it was “meet at x place, let's go”. We have studied information seeking and where people
get their best information from, what they trust, and how that influences their travel behaviour. | don't think
we've got to the bottom of it because it would appear that despite getting good information, the sort of
information that people normally receive, it's not enough. What they're seeking is something else and if they
can't get that then they will travel because the best information you get is with your own eyes and | think
that's why people rush out to see.

Andrew Palmer:

Andrew Palmer, Terra Firma Engineering Ltd. What do the models tell us about when the infrastructure is
sufficiently damaged that people cannot travel? For example, a big event here in Wellington would cause
slips and road losses and what have you.

Darren:

We've done some work on abandoned cars at slips because what you will do is attempt to hop in your
car and drive to your destination and when you encounter some sort of impediment to that, what do you
do? One of our researchers, Steve Lamb, has looked into this and he will tell you that they will abandon
cars, which is going to create an even greater difficulty for those that have to manage that event. So, yes,
damaged infrastructure is a big problem. Our models are based on a road network that is intact.

Denis Waters:

Denis Waters from GeoScience Australia. One of the themes that you are talking about here is people
travelling after an event and looking at things and checking out friends and that sort of stuff. Not so much
evacuation because there is no need to get away from the area. | just want to reflect — not so much a
question unless you can make a comment about it — in Australia we've now got a new way of warning
people about bush fires. If it's a catastrophic bush fire you leave and just recently they called the first of these
Code Red bush fire warnings and people were told to go to school, pick up the kids and go back home. We
need to know where the fire is coming from and where is it going, but we don't know because there’s a hell
of a lot of smoke. | don't know if it's going to be better than what we had in Hillsville and Marysvale and other
places where we lost a lot of people. It's going to be interesting and it’s a slightly different travel issue than
the one that you've been talking about.

Darren:

The end goal, the holy grail in all of this, is to know what information to give people to get them to do what
you want them to do, rather than them deciding on their own to rush out of their homes. Our communities
have changed - we don't go and see our neighbours anymore, instead we go and see our friend 4 kilometres
away and we do so in our car. | don't know what the right information is to manage those things, but we
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can experiment and learn lessons from different strategies and go from there. We are currently studying
evacuation behaviours in terms of the information conveyed. If we give the right information, what will
happen?

Noel Evans:

Noel Evans, Opus. With regards to the earthquake in Newcastle in Australia, | was speaking to a doctor
there after the event about what he did after the event. He was involved in attending to some fatalities and
afterwards he got in his car and started driving home. He was two-thirds of the way home before he realised
there was nobody there, so he had to go back — an example of that blind panic/automatic response that
puts more demand on the networks.
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