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Extreme weather events like superstorm Sandy, which struck the U.S. East Coast in October, are expected to become more common as global warming changes the Earth's climate. Vancouver is particularly vulnerable to rising sea levels that 
could result from these warming temperatures.
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Superstorm Sandy killed 80 people on the U.S. East Coast while entire neighbourhoods, including 

Lower Manhattan, were flooded. Power failures affected 4.6 million homes and there was an estimated 

$50 billion in damage.

While B.C. is not prone to hurricanes, climate change experts say the province will likely see similar 

violent weather, including more frequent, more intense storms as the planet gets warmer. 

"We're going to see things like Sandy, where you get complex, extreme events that take us into 

damages that we've never even imagined could possibly happen," said Deborah Harford, executive 

director of the Adapt to Climate Change Team at Simon Fraser University.

"In Sandy, you got a combination of king tide, warm ocean temperatures which raise the ocean and 

make it more volatile, massive storm surge and a weather front coming from the other direction. You've 

got a perfect storm of issues that included a clear responsibility of warming because of the ocean 

temperature."

King tides are extreme high tide events that happen twice a year when the sun and moon's gravitation 

forces reinforce one another. Most recently, these occurred in the Lower Mainland between Nov. 15 

and Dec. 15.

More intense wind and rain storms, coupled with sea level rise, bring with them a host of issues ranging 

from how cities handle new development, to significant changes in the insurance industry, to debates 

over how to pay for the infrastructure upgrades needed to prepare for climate change over the next 100 

years.

And the Lower Mainland will be affected.

"If you have a warmer atmosphere, you're probably going to get more rain, so in the mid-latitude you 

could get a sequence of big storms," said Gordon McBean, professor at Western University and 

director for research at the centre for environment and sustainability.
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"The first couple of them could deposit all of their rain over the Interior of B.C., making the flow down 

the Fraser even larger, then at the same time, the winds blow the ocean over Georgia Strait, then 

you've got this extra water in the Fraser River running past New Westminster and hitting Ladner, the 

airport and areas under the Oak Street Bridge.

"This water is coming down the river at the same time as the wind is pushing the water from the 

Georgia Strait towards it, so you get this kind of double effect."

McBean and Harford both work on Coastal Cities At Risk, a project studying how best to protect 

people, communities and vital economic sectors that are most at risk from the effects of climate 

change.

CCAR is studying Metro Vancouver, which the project research group says is the coastal city in 

Canada most at risk from sea-level rise combined with other climate change-related threats.

"In an OECD (Organization for Economic Co-operation and Development) report, (Metro) Vancouver is 

rated 15th (in the world) for exposed assets, with $55 billion at risk, and 32nd in terms of population at 

risk, with 320,000 people exposed," CCAR says, listing the infrastructure at risk in the urban area as 

highways, sewer systems, waste treatment facilities, shipping and ferry terminals and the airport.

Farmland and residential and industrial areas would be at risk. About 220,000 of the 320,000 people at 

risk in the area live at or below sea level, protected by 127 kilometres of dikes that were not built to 

withstand sea level rise.

In January 2011, the province of B.C. released new sea dike guidelines and new guidelines for the use 

of coastal land that is at risk of flooding. It predicted sea levels would rise 1.2 metres over 100 years, 

although the rise is not expected to be uniform across the province and there is uncertainty over how 

quickly the rise will occur.

"If things go really badly, and our emissions really take off - which quite honestly, they are taking off; 

we're way above the worst-case scenarios that the Intergovernmental Panel on Climate Change based 

all of its projections on - (the 1.2-metre sea level rise) could happen in 50 years," Harford said.

"In the very worst-case scenario it could happen in 20 years."

There are three strategies that communities can use to defend themselves against rising sea levels 

and increasingly intense storms, said Stephen Sheppard, professor in landscape architecture and 

forest resources management at the University of B.C. He works with Collaborative Advanced 

Landscape Planning, which engages communities on planning for climate change.

The strategies are raising the dikes to accommodate higher sea levels, raising key infrastructure and 

homes, or practising managed retreat, which means moving entire communities to higher ground.

None of the three is perfect. Managed retreat has been tried in Britain and the Netherlands, but hasn't 

been tried in Canada to Sheppard's knowledge.

"But we've been looking at this ... where there are certain suburbs that are more vulnerable, that have 

flooded in the recent past," Sheppard said. "It becomes a question for the entire community as well as 

the individual homeowners about whether they should stay and retrofit and guard against sea level rise, 

or gradually vacate and move. It's something that should be on the table for discussion."

Raising dikes is expensive and complicated, while raising infrastructure can cause problems for 

surrounding properties.

"It is possible to raise a dike without widening it, but it takes some extraordinary engineering and is very 

expensive and often they're very ugly with big concrete walls and so on," Sheppard said. "(If you raise 

key infrastructure), that can increase the flooding on other properties, which argues for a collective 

approach to raising key infrastructure, which could be roads, hospitals or schools."

While the problems of rising sea level combined with volatile and intense storms may seem 

insurmountable, there is good news. There is time to plan and Metro Vancouver cities are taking the 

initiative.

"All of the coastal cities are well aware of the new guidelines and the risk. They all have plans and 

programs to monitor and try to manage the risk," Sheppard said, but added that councils have to juggle 

development and financial concerns. "The best way to approach this is not to wait for individual 

projects, but to get out ahead of it in official community plans."

Harford said municipalities are squeezed for resources because federal and provincial governments 

download responsibilities onto local governments, but don't supply the resources to back the 

responsibilities up.

"It's a tough one for municipalities - I'm never critical of them; they have so much pressure and so little 

resources," Harford said. "So for instance, the province downloaded to municipalities the responsibility 
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for dikes, but dikes cost billions and billions of dollars, but they did not download any resources, 

financial or otherwise, to go with that."

Meanwhile, the insurance industry is also preparing for sea level rise and more water damage from 

intense storms.

Patricia Stirling, director for underwriting at BCAA, said water damage has surpassed fire damage in 

the past decade in terms of claims, despite the fact that in Canada, actual flood damage is not covered 

by insurance. The claims came from other water-related damage such as sewer backups.

Harford said what's important is to plan ahead and not get caught by surprise.

"There is time to figure this out. We don't want to see a large amount of infrastructure built that has not 

had this thinking applied to it," Harford said. "The trouble with humans is, we tend to wait for a disaster 

to make us respond.

"We need to understand the connectedness of global events. We need to look at Sandy and say, 'That 

could happen to us.' We may not have hurricanes here, but we have had the massive storm that 

knocked down the trees in Stanley Park in 2006, and gave us a boil-water advisory for two million 

people.

"We should be seeing this as a national priority; I don't think we are seeing that."

RISING SEA LEVELS COULD FLOOD OR SALINATE LOW-LYING AGRICULTURAL LAND

Rising sea levels could jeopardize the Lower Mainland's food supply, a University of B.C. professor 

says.

Stephen Sheppard said agriculture in the area could be profoundly affected by rising water tables, 

increased salinity, and the effect of climate change on crops, such as different growing seasons and 

temperatures.

"All of these things together will probably change the face of agriculture as we know it in the Lower 

Mainland in this century," said Sheppard, professor of landscape architecture and forest resources 

management at UBC.

Given that much of the land in the Agricultural Land Reserve, used to grow food in the Metro region, is 

in regions such as Delta, Richmond and Surrey, which are low-lying, increasing salinity could have 

significant effects on the region's food supply.

"Communities like Delta provide about one-third of the local food for the whole of Metro Vancouver," 

Sheppard said.

"There's a knock-on effect for everybody because if agriculture is affected, it may be that the adaptation 

is to switch to different kinds of crops or different kinds of farming or different locations for farming.

"Maybe we have to move some of the farms into urban areas that are not at risk of flooding, so I think 

you will see a lot of interest in alternative forms of food production as a response to these kinds of 

threats."

He said many crops are not salt-tolerant.

"Salinity is already increasing - it's in the summer when they are dryer and it's tied to how well they can 

manage with adequate fresh water to flush the salt down or out of the soils," Sheppard said. "If you get 

rising salt, dry summers and lower flows in the Fraser all at the same time, then you could see 

problems that would affect the viability of crops that are being grown now." Raising the dikes around 

farmland won't address the problem of salinity because it seeps in from the groundwater, Sheppard 

said.

"As the sea level rises, it comes through under the dikes, it moves inland through the groundwater," he 

said. "If there is a flood breech, then of course, a whole bunch more salt gets added. In 2006, we saw a 

whole bunch of trees were killed by flood in Beach Grove."

TACKLING SEA LEVELS ON THE RISE

This is the first of a three-part series on what sea level rise means for cities and future development in 

the Lower Mainland.

Monday

A look at what specific Metro Vancouver cities are doing to prepare for sea level rise.

Tuesday

A look at how rising sea levels and increasingly intense storms are changing insurance.
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