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ICLRM was a success! 
 
The International Conference on Landslide 
Risk Management was held in Vancouver 
from the 31 of May – 3 June 2005, and was 
by all accounts a resounding success.  The 
delegates list was more than 250 strong and 
attendees were a mix of scientists practicing 
in BC and Canada, and worldwide.   Kudos 
to the organizing committee:  Oldrich Hungr 
(UBC), Robin Fell (UNSW), Rejean Couture 
(GSC) and Erik Eberhardt (UBC). 
 
The book, Landslide Risk Management, 
should be available from Balkema later this 
year.  If you didn’t attend and wish an 
immediate copy, contact the organizing 
committee. 
 
In this issue of Island Geoscience:   
 
We have a unique look at the impact of 
hurricanes that hit the coast of Florida in 
2004, including Hurricane Charlie.  The 
discussion contains some of the post event 
data regarding costs of shoreline protection 
and its general success rate (specifically 
beach nourishment).  While we (coastal BC) 
haven’t been hit by a recent hurricane, much 
of our coastline suffers long term erosion 
issues and the story is an interesting one. 
 
There is finally an article on regional 
landslide hazard on Vancouver Island.  This 
is once again part of the Geomorphology of 
Vancouver Island project discussed in 
previous issues. 
 
As per usual, there are other tidbits 
throughout.    
 
If you have any comments on any of the 
articles, or have questions about anything 
within this newsletter, please contact me at: 

 
richard.guthrie@gov.bc.ca 
 
If you have recent work that seems to fit the 
overall theme of this newsletter, let me know 
and I’d probably be happy to include it.   
 
Past issues of Island Geoscience are 
catalogued at the Ministry of Forests Library: 
http://www.for.gov.bc.ca/hfd/LIBRARY/Islan
d_Geoscience.htm 
 
We’re all inundated with Email.  If you are 
getting this newsletter and do not want it, 
please send me an Email at the above 
address and let me know.  I will take you off 
the list.  On the other hand, if you know 
someone who would like to be on it, again, 
please let me know.   
 
Continued thanks to all the folks who send 
me feedback, or pass this newsletter on to a 
friend or colleague.   
 
Enjoy the upcoming field season, 
 
Rick. 
 
Rick Guthrie, MSc, PGeo, 
Regional Geomorphologist 
 
Ministry of Water Land and Air Protection,  
Vancouver Island Region 
2080 A Labieux Road 
Nanaimo BC, V9T 6J9 
250-751-3138 
 
Coastal Erosion in Florida during 
the 2004 Hurricane Season 
Roland Atkins 
 
The 2004 hurricane season spawned five 
storms, Bonnie, Charley, Frances Ivan and 
Jeanne, that impacted Florida over a span of 
6 weeks between August 12 and September 
26.  The storms had sustained winds varying 
between 95 kph, Tropical Storm Bonnie, and 
230 kph, Hurricane Charley.  The hurricanes 



were classified as Category 2 to Category 4 
storms on the Safir-Simpson Hurricane 
Scale (NOAA, 2004a,b; 2005a-c).  Storm 
surge associated with the storms ranged 
from 0.6 to 4.6 m with an average surge of 
around 2.1 m.  Coastal elevations in Florida 
rarely exceed 2 to 2.5 m above sea level 
with a maximum of about 3.5 m.  As part of 
the disaster response to the 2004 Hurricane 
Season in Florida, the Federal Emergency 
Management Agency (FEMA) deployed 
beach erosion experts to assess and report 
on coastal erosion issues. 
 

Charley’s Cut – a new 1,500 foot 
( 460 m) wide channel through 
North Captiva barrier island 

 
 
Figure 1: Charley’s Cut, North Captiva Island (site of 
landfall) 
 
The Gulf Coast of Florida was impacted by 
the passage of all four hurricanes, especially 
in Lee County where Hurricane Charley 
made landfall (FDEP, 2004b and Figure 1). 
 
Due to the storm tracks, some beaches on 
the Gulf Coast recorded the passage of the 
hurricanes as separate erosional scarps 
(Figure 2).  However, in most places the 
individual impacts of the hurricanes could 
not be ascertained and the four hurricanes 
had to be treated as a single erosive event.  
Thus the erosion generated by the storms 
was treated as a cumulative impact.  
 
From US storm records for the Gulf of 
Mexico and Atlantic dating back to the 
1850’s, Florida is only the second US state 
to have the same stretch of coastline directly 
impacted by 4 hurricanes in rapid 
succession during a single season.  The 
other occurrence was the state of Texas in 
1886 (NOAA, 2000).  A return period was 
estimated from this data suggesting that the 
cumulative coastal erosion impact from the 

2004 storms has a return period of the order 
of 75 to 100 years.  However, it must be 
considered that changes in climate may alter 
this frequency of occurrence over decadal to 
century timescales. 
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Figure 2: Storm Scarps on Treasure Island, Pinellas 
County, FL. 
 
The measured shoreline recession at 
several managed beaches along the 
Southwest Gulf Coast of Florida ranged 
between 15 and 21 m as a consequence of 
these storms.  One of the strategies 
employed along Florida’s developed coast 
consists of engineered beaches which are 
managed by undertaking regular programs 
of beach nourishment (Figure 3).  On the 
Southwest Gulf Coast, the beaches are 
nourished with sand every 8-10 years; on 
the Atlantic Coast the frequency increases 
to every 4-6 years due to the larger storm-
generated waves and increased erosion 
rates. 
 
The width of a nourished beach is 
determined by the estimated shoreline 
recession from the design storm plus an 
allowance to accommodate the annual 
average erosion each year between 
nourishment programs.  Many of the 
nourished beaches on the Southwest Gulf 
Coast were scheduled for sand 
replenishment in 2004 since they had 
eroded back to their design width.  During 
coastal erosion field inspections carried out 
for FEMA, the design width of the nourished 
beaches appeared to be well-sized to the 
cumulative erosion that occurred as a result 
of the hurricanes (e.g. Venice Beach, Figure 
4). 
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Figure 3: Beach Nourishment on Treasure Island, 
Pinellas County, FL (FDEP, 2004a). 

 
The field observations of coastal erosion 
were conducted along more than 400 miles 
of Florida’s Gulf of Mexico shoreline.  The 
observations suggested that nourished 
beaches provided better protection to 
infrastructure and property through the 
storm season when compared with the 
performance of harder management 
strategies.  Seawalls, and other hard 
strategies like groins and riprap, tended to 
fail by such processes as undermining and 
outflanking.  Those that failed prior to end of 
storm season no longer provided suitable 
erosion protection from the next storm to 
impact the coast.  In locations where groins 
or similar structures placed approximately 
perpendicular to the shore were located, 
these structures acted as a barrier to 
longshore transport of sediment thereby 
reducing the ability of the adjacent shoreline 
segment to absorb the energy arriving at the 
shore as storm waves. 
 
In comparison with the hard strategies, 
nourished beaches on the Gulf of Mexico 
which were eroded during the storm season 
still maintained sufficient sediment to absorb 
the renewed erosion by subsequent storms.  
In several cases sand eroded off the beach 
face was transported to an offshore bar 
running parallel to the shoreline. This 
offshore bar served to break up incoming 
waves and reduce incident wave energy, 
and thus erosion, at the shoreline.  Although 
eroded by the storms, and essentially turned 
into damaged structures by the erosion, 
beach nourishment projects continued to 
provide erosion protection throughout the 
storms. 

 
FEMA’s mandate for coastal erosion 
disaster relief included providing funds to 
local governments to assist with rebuilding 
shorelines to protect developed areas from 
further erosion.  The dollar estimate to 
rebuild the impacted beaches back to their 
pre-storm conditions was US$ 18.7 million; 
the estimate to renourish the beaches to 
their design volume is of the order of 
US$100 million.  The dollar estimate to 
place a hard engineered strategy along the 
length of shoreline protected by the 
nourished beaches would be of the order of 
US$42 million.  However, the environmental 
regulations for the Florida coastline make 
placement of a hard strategy a difficult 
proposition, especially with respect to sea 
turtle habitat and brackish wetland 
preservation, and nourished beaches are 
seen as beneficial to the tourism sector. 
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Figure 4: Storm impacted beach renourishment, Venice 
Beach, Sarasota County, FL. 
 
All these estimates of erosion protection are 
significantly less than the cost of buying out 
all the multi-million dollar properties that 
have been constructed along the shoreline 
in high erosion areas prior to the 
implementation of erosion management 
planning in the 1980’s. 
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Rowland Atkins is a senior geomorphologist 
with Golder Associates Ltd in their Victoria 
office.  Due in part to his coastal process 
expertise, he was asked by FEMA to help 
assess damage and rebuilding costs 
following the 2004 Hurricane Season.  While 
BC has not experienced recent hurricanes, 
shoreline erosion is an issue to landowners 
on both lakes and coastlines, making 
Rowland’s observations apropos. 
 
For more information, Rowland can be 
reached at ratkins@golder.com 
 
 
 
 
 
 
 
 
 

Regional Landslide Hazard on 
Vancouver Island 
 
Vancouver Island has been the subject of 
numerous landslide studies (Guthrie, 1997, 
2002, 2003; Guthrie and Van der Flier 
Keller, 1998; Guthrie and Evans, 2004; 
Howes, 1981; Jakob, 2000; Millard, 1999; 
Rollerson et al., 2002; Sterling, 1997; 
VanDine and Evans, 1992; among others), 
however, to date none of these studies has 
attempted to systematically divide and 
characterize the regional character of 
instability island wide.  The reasons are 
several, but foremost among them is that the 
data available before now has been 
insufficient to realistically tackle the task. 
 
The Vancouver Island Mass Wasting Map is 
the result of three years of data compilation 
and analysis and represents a first attempt 
at defining this regional character.  It is 
mapped at 1:100,000 scale and is not meant 
to replace detailed mapping or professional 
expertise, but instead to provide context and 
highlight the difference in landscape 
vulnerability across Vancouver Island. 
 
In this map, Vancouver Island has been 
divided into four major zones (Figure 5):  
The Wet West Coast (green), the 
Moderately Wet Central Island (blue), the 
Moderately Dry East Coast (yellow) and the 
Alpine (red).  These are referred to as Zones 
I-IV respectively.  Regionalized landslide 
frequencies are proposed (based on 
analysis of randomly located landslide 
inventories) at 0.012, 0.007 and 0.004 
events*km-2yr-1 for Zones I-III, and several 
times higher for the Alpine zone.  Zones I-III 
are generally dominated by debris slides 
and debris flows averaging about 11,000 m2, 
but ranging almost three orders of 
magnitude.  The Alpine zone (Zone IV) 
contains substantial areas of rock fall and 
snow avalanches in addition to debris slides 
and flows.  Two sub-zones were established 
because of associated differences in 
landslide behaviour:  The Island Plutonic 
Suite appears to be more stable under 
natural (typically unfractured and 
unweathered) conditions, however, less 
stable under conditions that alter the rock

 



Figure 5.  A look at the Vancouver Island Mass Wasting Map (from the 1:400,000 print out of the map).  Zones I-IV are 
colour coded green, blue, yellow and red respectively.  Lighter (ghosted) and darker shades of a colour represent sub-
zones related primarily to geology. 
 
 (road building and frost shattering for 
example) and the Sicker Group is generally 
less stable than adjacent geology types.  
Other geological considerations were also 
incorporated into the map.  The impact of 
logging and road building on landslide 
frequency is considered.  Results indicate 
that logging activities increase landslide 
frequencies by more than 10 times, while 
roads result in a spatial increase in 
landslides between 22 and 43 times.  Both 
results corroborate previous studies. 
 
In an assessment of accuracy, 88% of 
natural landslides and 78% of landslides 
overall initiated within mapped zones of 
instability.  Much of the remainder were 
within a pixel (100 m) of the mapped zone 
and inaccuracies are related to scale issues. 
  
The maps and related report that describes 
the nature and character of those zones in 
more detail should be publicly available this 
year.  
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BC Karst Management: 
 
Karst is a unique landscape formed by the 
solution of limestone and marble, and 
represents a terrain type that can be highly 
susceptible to disturbance.   
 
With the highest density of caves in BC, 
Vancouver Island is uniquely positioned to 
lead management efforts on karst terrain.  
To this end, the Campbell River Forest 
District has drafted an order, under FRPA, to 
identify caves, karst features and highly 
vulnerable karst terrain.  The order is at: 

ftp://ftp.for.gov.bc.ca/DCR/external/!publish/
GAR_consultation/  
 
Public comment is invited on the order until 
July 29, 2005.  Contact Pamela Silver or 
John Andres at the Ministry of Forests at 
250-286-9300 or by Email: 
pam.silver@gems3.gov.bc.ca 
john.andres@gems3.gov.bc.ca 
 
For general information on karst, contact 
Paul Griffiths at pgriff@island.net. 
 
Recent research: 
 
Evans, S.G., Cruden, D.M., Bobrowsky, P.D., Guthrie, 
R.H., Keegan, T.R., Liverman, D.G.E., Perret, D., 2005.  
Landslide risk assessment in Canada; a review of 
recent developments.  In:  Landslide Risk Management 
(Hungr, O., Fell R., Couture, R., and Eberhardt, E., 
Eds.) A.A. Balkema Publishers, London, UK, 351-363. 
    
Guthrie, R.H. and Evans, S.G., 2005.  The role of 
magnitude-frequency relations in regional landslide risk 
analysis.  In:  Landslide Risk Management (Hungr, O., 
Fell R., Couture, R., and Eberhardt, E., Eds.) A.A. 
Balkema Publishers, London, UK, 375-380. 
 
Next issue: 
 
We will look at a stream crossing monitoring 
project for Vancouver Island, and discuss 
expert judgement and probability estimation 
(that was supposed to be this issue, but 
space was limited). 
 
Until then! 
 
-RHG   
 
Editor’s note:  If you have an article or 
research paper that you would like to see 
here next time, please let me know at 
richard.guthrie@gems6.gov.bc.ca 
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