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The 2011-2012 PCIC Corporate Report highlights some of PCIC’s achievements in providing regional 
climate services. The report serves as a high-level look at the past year. More detailed information can 
be found on the PCIC website and specific publications can be found in the PCIC publications library, at: 
http://pacificclimate.org/resources/publications.

PCIC is a regional climate service centre at the University of Victoria that provides practical information on the physical impacts 
of climate variability and change in the Pacific and Yukon Region of Canada.

We collaborate with climate researchers and regional stakeholders to produce knowledge and tools in support of long-term 
planning.
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At the University of Victoria, addressing real-world problems with practical, state-of-the-art solutions has always 
been at the very heart of our research mission.

The enclosed corporate report highlights PCIC’s success in providing regional climate services to British Columbians 
and, as the Chair of the Board of Directors, I am delighted to see our staff and management’s continued dedication 
to service excellence. Governance of PCIC is provided by a volunteer board representing a diversity of backgrounds 
and qualifications. All members of the board are dedicated to the PCIC mission and committed to supporting this 
unique organization’s maintenance of both effectiveness and accountability.

This year PCIC chartered a new, comprehensive path in the PCIC Strategic Plan for 2012-2016: providing user-
motivated climate science. Both ambitious and practical, this plan sets corporate priorities for the next five years and 
outlines PCIC’s service objectives to its users, reflecting a mature corporation that understands its capacity and what 
it takes to deliver state-of-the-science results to users.  

Under the leadership of Director Dr. Francis Zwiers, PCIC has established itself as a trailblazer in applied climate 
science and regional climate service delivery.  In 2011, PCIC hosted a workshop on the latter topic and I had the 
pleasure of opening the meeting and welcoming nearly 100 participants from around the world. An overwhelming 
success, this meeting brought together climate service providers, researchers and stakeholders—ensuring the 
continuation of a national discussion on climate services.  For example, PCIC was invited to present its vision for 
regional climate services at the annual Canadian Meteorological and Oceanographic Society congress this past May. 

PCIC exemplifies applied climate research and its practical application.  Given these attributes, I believe that the 
consortium is a remarkable asset in a province with such a diverse climatology and robust natural resource economy 
as BC.

We look forward to tackling new ideas, leveraging common goals and even more knowledge transfer and collaborative 
climate service delivery in the future. 

Howard Brunt
Chair, PCIC Board of Directors
Vice-President Research, University of Victoria

MESSAGE FROM THE CHAIR, 
BOARD OF DIRECTORS,
DR. HOWARD BRUNT

PCIC Board of Directors (left to right): Cassbreea Dewis, Francis Zwiers, Pierre Baril, Tom Pedersen, How-
ard Brunt, Don Barnhardt, Gayle Gorril, Renata Kurschner and Jamie Millin. (Not pictured: Robert Lipson, 
James Mack, Asit Mazumder, Terry Prowse and Jim Standen.)
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MESSAGE FROM THE CHAIR, 
PROGRAM ADVISORY COMMITTEE,
THOMAS WHITE

It is once again my pleasure to invite you to read about some of the Pacific Climate Impact Consortium’s impressive 
accomplishments over the past year.  PCIC’s clearly defined applied research program and the service ethic and 
professionalism of its staff make it indispensable for anyone in British Columbia working to understand and prepare 
for the impacts of climate change.
Some highlights of this past year include:

•	 Completion of a new strategic plan and research plans for each of PCIC’s three applied themes - Regional Climate 
Impacts, Hydrologic Impacts and Climate Analysis and Monitoring.  With these in place, PCIC has clearly defined 
the path to achieving its research goals over the next five years.

•	 Co-hosting, with Germany’s Institute for Coastal Research, an international workshop on Regional Climate 
Services at the University of Victoria.

•	 Updating key resources, such as the Plan2Adapt website, and developing new ones, like the Data Portal, that 
will provide users with access to the extensive meteorological information collected by the province as part of 
its Climate Related Monitoring Program.

•	 PCIC staff delivered more than 30 presentations at local, national and international conferences, produced 
41 publications, including journal articles and project reports, and collaborated with 34 local governments, 
provincial ministries and other partners to help them understand climate change in the region, and what it 
might mean for their business.  

•	 Welcoming new additions to the PCIC team: Faron Anslow, Climatologist, Alex Cannon, Research Climatologist, 
Shelley Ma, Administrative Assistant and Michael Shumlich, Scientific Information Specialist.

These are but a few examples of the exciting work that has taken place at PCIC over the past year.  You will find more 
details about these and other exciting projects and initiatives in the pages of this Corporate Report 2011-2012.
Sincerely, 

Thomas White
Chair, PCIC Program Advisory Committee
Manager of Science and Adaptation, Climate Action Secretariat, Ministry of Environment

PCIC Program Advisory Committee (left to right): Thomas White, Stephanie Smith, Dave Spittlehouse, 
Andrew Weaver, Daniel Caya, Dirk Nyland, Cassbreea Dewis (Secretary), Francis Zwiers (Director, Presi-
dent and CEO) and Greg Flato. (Not pictured: Brenda Goehring.)
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MESSAGE FROM THE PCIC DIRECTOR,
DR. FRANCIS ZWIERS 

This annual corporate report, PCIC’s 4th, demonstrates just how far the organization has come since being 
incorporated under the PCIC name in 2008. PCIC, as an organization, has matured and attained a vigorous and 
healthy steady state. It has a steadily increasing profile as a respected provider of climate information that is backed 
by significant increases in its depth of expertise and breadth of capabilities. Its unique nature is being recognized 
within the Province, nationally and also internationally. As an example, I recently gave an invited keynote address on 
PCIC at Australia’s “Climate Adaptation in Action 2012” Conference. 

During the past year we have carefully positioned PCIC as an authoritative regional climate service provider with 
the capacity to undertake applied research where that is needed to facilitate its service delivery objectives. These 
objectives have been clearly articulated in a new strategic plan, and the investments in applied climate science 
that are required to achieve those objectives have been succinctly stated in three newly developed research plans 
covering PCIC’s three main themes.  

However, we have done much more than planning during the past year. PCIC has delivered climate information 
to a broad range of users, spanning the gamut across the public sector and including users in the private sector. It 
has also developed substantial new on-line service delivery capabilities, and it has implemented a system to assure 
the quality of the products and services that are being delivered. This is achieved through an ongoing process of 
external peer review and by the publication of PCIC’s scientific innovations in the peer-reviewed literature. Indeed, 
all of the reports and papers that are listed in this report have been subject to this process. 

Climate events around the world, including the recent flooding in the Shuswap, North Okanagan and Kootenay 
regions, underscore the continuing need in the Province for reliable climate information that will help BC adapt to 
both current and future climate variability and change. PCIC will continue to serve the Province by satisfying that 
need, and is making strategic investments in capabilities and expertise that will enable us to do so over the long 
term.

Francis Zwiers

Director,  
Pacific Climate Impacts Consortium

PCIC staff (left to right): Rajesh Shrestha, David Rodenhuis,  Francis Zwiers, Trevor Murdock, Faron Anslow, 
Hailey Eckstrand, David Bronaugh, Stephen Sobie, James Hiebert, Hannah Imhof, Cassbreea Dewis, Paul 
Nienaber,  Shelley Ma, Gerd Bürger, Alex Cannon and Markus Schnorbus. (Not pictured: Michael Shumlich). 
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REGIONAL 
C L I M AT E 
SERVICES
PCIC responds to the needs of those seeking a greater 
understanding of the potential impacts of climate varia-
bility and change in the Pacific Yukon Region of Canada 
by providing climate data, analysis and interpretation 
of that data, engaging with young scientists and per-
forming educational outreach. 



PROVIDING DATA
CLIMATE OBSERVATIONS 
AND FUTURE CLIMATE PROJECTIONS

PCIC DATA PORTAL AND PROVINCIAL CLIMATE DATA SET
PCIC has developed an easy-to-use internet service, the PCIC Data Portal,  
that provides access to the Provincial Climate Data Set (PCDS). The PCDS is 
a collection of station data held in PCIC’s archives. Its development arose 
from a data sharing agreement between several BC ministries, BC Hydro, Rio 
Tinto Alcan, and PCIC. The data includes observations of weather variables 
such as temperature, humidity, precipitation, and wind speed from more 
than 6,000 locations and spanning more than 140 years in some instances. 
The portal will be continually updated with data gathered in near real time 
from Environment Canada and some BC ministries (including the Ministry of 
Transportation, Ministry of Forests Lands and Natural Resource Operations, 
and Ministry of Agriculture) thus ensuring that weather observations made 
in BC will contribute to everyone’s understanding of climate in the province 
as it continues to evolve. 

Data provision is an important PCIC service; this year our hydrologists 
processed and delivered hydrologic modelling data to various users, 
including consultants, government researchers and researchers working for 
other organizations. In the future this data will be available through the PCIC 
Data Portal.

www. pacificclimate.org/tools-and-data/data-portal

PLAN2ADAPT UPDATE
Plan2Adapt is a tool for assessing regional climate change throughout BC 
that has been developed by PCIC specifically with the nonspecialist in mind. 
The recently updated version includes three major upgrades. First, the maps 
have been improved – users can now zoom and pan the map windows, 
overlay layers such as parks, and click on the map to see historical and 
future projected values. Second, the regional districts have been updated 
to their current boundaries and new region types, such as regional health 
authorities, have been added. Finally, the impacts tab that provides a list of 
possible impacts based on the projected climate change for the region of 
interest has been updated and peer reviewed. This list of impacts is intended 
to provide a starting point for more detailed local assessments of climate 
change impacts.

www.pacificclimate.org/tools-and-data/plan2adapt

“How can I access the 
most complete set 
of climate- related 
observation data 
available for BC?”

“How is the climate 
projected to change in 
my regional district?”
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PCIC is mapping the climate of British Columbia at high resolution using state-of-
the-art technology in collaboration with Oregon State University.
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“What is the climate 
baseline for my area?”

The left map above shows annual temperature averaged over the 1961-1990 period; the right map above shows the annual precipitation 
averaged over the same period. 

PACIFIC CLIMATOLOGY
PCIC is mapping the climate of BC at very high resolution using state-of-the-
art technology in collaboration with the Pacific Institute for Climate Solutions 
(PICS),  Oregon State University (OSU) and the BC Ministry of Environment.  The 
first major milestones in this project are now complete with the assembly of the 
necessary data, and with PCIC and OSU establishing the mapping domain and 
the process for quality controlling station climatologies. The two maps below 
demonstrate the style of products that will be created, but the new products 
will be available at a much higher resolution than currently available climate 
maps for BC. Presently, PCIC is capable of mapping the climatology to a 4 km 
resolution based on the stations shown in the maps below using the 1961-1990 
climatology. The project with OSU will enable us to increase the resolution to 
800 metres, based on a larger number of stations from the Provincial Climate 
Data Set and using an updated climatology (1981-2010). Future work will also 
produce high resolution maps on a monthly timescale. The new maps will be 
made available through the PCIC Data Portal. 

www. pacificclimate.org/tools-and-data/data-portal
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PROVIDING ANALYSIS
IMPACTS OF CLIMATE VARIABILITY AND CHANGE 
ON REGIONAL CLIMATE AND WATER RESOURCES

HYDROLOGIC PROJECTIONS FOR THE FRASER RIVER BASIN
The Fraser River Basin is home to about 63% of BC’s population. In basins, such 
as the Fraser, where the hydrologic regime is dominated by snow accumulation 
and melt, climate change can have a profound effect on freshwater timing and 
quantity. This has major implications for water supply, hydro-power generation, 
public safety and fisheries health. To study the hydrologic regime in the basin, 
PCIC hydrologists applied a statistical downscaling method on global climate 
model output, then used this downscaled output to drive a hydrologic model. 
This work has been published as Modelling spatial and temporal variability of the 
hydrologic impacts of climate change in the Fraser River basin, British Columbia, 
Canada, in the journal Hydrological Processes. PCIC’s analysis suggests that the 
region could experience earlier onsets of peak discharge, with increased spring 
and winter flow and decreased summer flow. This is illustrated in the plot of 
the historic and projected future flows for the Fraser-Hope hydrometric station, 
below.

This method had been employed previously to assess the projected climate-
induced hydrologic changes in the Colombia, Campbell and Peace River Basins. 
PCIC hydrologists are now preparing to apply the same method to additional 
river basins in the Pacific and Yukon Region of Canada.
To meet the growing demand for information on extreme events, PCIC hydrolo-
gists undertook an analysis of projected changes in streamflow extremes (an-
nual peak) at various locations throughout the Fraser Basin. The analysis sug-
gests that there will be a decrease in the magnitude of peak-flows for most 
locations in the Fraser Basin in the future. 
www.pacificclimate.org/resources/publications

“What are the future 
impacts of a changing 
climate on BC’s Fraser 
River?”

The hydrograph box plot above shows the baseline (1970s) and future (2050s, 
for three emissions scenarios) flow response for the Fraser-Hope hydrometric 
station. Winter and spring flow are projected to increase while summer flow is 
projected to decrease and the mean annual peak flow is projected to occur ear-
lier in the season. The box plot is set up such that the band in the middle of the 
box is at the median (50th percentile) value of mean flow, the top and bottom 
are at the 75th and 25th percentile, respectively, and the ends of the whiskers 
are at the upper and lower limits for the 30-year means of the GCM ensembles.

10



PUBLICATION OF HYDROLOGICAL IMPACTS WORK
A substantial amount of effort during the 2011/12 period was spent in the 
preparation and completion of various publications documenting the meth-
ods, analysis and results of three major projects that formed the basis of the 
Hydrologic Impacts program: Hydrologic Modelling, Regional Climate Model-
ling Diagnostics, and Synthesis. These papers dealt with the use of the Vari-
able Infiltration Capacity (VIC) hydrologic model to assess effects of projected 
climate change within the Peace, Campbell and upper Columbia River water-
sheds, based on global climate projections used in the IPCC 4th Assessment Re-
port. Work during this period also saw the completion of a high-level summary 
report of the results of the Hydrologic Impacts program. 
www.pacificclimate.org/resources/publications

DOWNSCALING INTERCOMPARISON
As a regional climate service centre, PCIC must tackle the challenge of downs-
caling large-scale global climate models to provide future climate projections 
that are relevant at the local scale and suitable for driving PCIC’s hydrologic 
model. Two years ago, PCIC climate scientists set out to test several different 
methods for their accuracy in particular locations throughout BC. This project, 
which evaluated the skill of downscaling techniques in simulating climate ex-
tremes, found that: (1) most of the techniques tested show some skill at repre-
senting past climate extremes, and (2) the two main downscaling techniques 
used by PCIC showed the best performance. This research  has been published 
in the Journal of Climate as Downscaling extremes - an intercomparison of mul-
tiple statistical methods for present climate. In addition to validating skill based 
on historical climate, several methods were used to project climate change 
and extremes into the future as well. Most of the techniques tested produced 
consistent future climate projections. The findings of this second phase of the 
project have also been submitted to the Journal of Climate.
www.pacificclimate.org/resources/publications

ANALYSING CLIMATE EXTREMES
PCIC undertook and completed its first two regional analyses of climate ex-
tremes, an important step in the provision of knowledge and tools to serve 
community planning needs. Climate scientists used Regional Climate Models 
(RCMs) from the North American Regional Climate Change Assessment Pro-
gram for this purposes.  The first analysis focused on the Canadian Columbia 
Basin. The RCM historical simulations were evaluated and changes in indicators 
of climate extremes were analysed for the region.  Another analysis of climate 
extremes was undertaken for the Georgia Basin region. Some of the details of 
these analyses are discussed on page 12.

“Are the downscaling 
methods that PCIC uses 
skilful when compared 
against other methods?”

“Can PCIC help me 
understand future 
potential climate 
extremes in my region?”

“How will climate 
change affect hydrology 
and water resources in 
BC?”
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PROVIDING INTERPRETATION
REGIONAL CLIMATE INFORMATION 
SPECIFIC TO USER NEEDS

EXTREMES IN THE COLUMBIA BASIN
PCIC and the Columbia Basin Trust (CBT) have a long collaborative relation-
ship. This year, PCIC provided the CBT with its most ambitions interpretive 
report to date—an analysis of climate extremes for the Columbia River Basin 
region.  To ensure relevance to regional decision-making, PCIC solicited input 
from a team of CBT parties working on the CBT adaptation project through a 
series of webinars. This iterative and consultative approach was used so that 
the information provided would be useful to decision makers in the Basin.

www.pacificclimate.org/resources/publications

GEORGIA BASIN ANALYSIS OF EXTREMES
In the past, PCIC has worked directly with individual local governments to 
provide climate analysis in support of adaptation planning. This year, PCIC 
coordinated an innovative four-way partnership between PCIC, Natural Re-
source Canada, ICLEI-Local Governments for Sustainability, and several Geor-
gia Basin Municipalities: the City of Victoria, the Capital Regional District, the 
City of North Vancouver, the City of Vancouver, the Corporation of Delta, the 
City of Surrey, and the Metro Vancouver Regional District. This project fo-
cused on a few selected indices of extremes, complemented by an analysis 
of historical climate at selected locations. Projections for the Georgia Basin 
indicate an increase in temperature, winter precipitation, precipitation ex-
tremes (as seen in the plot below) and those extremes associated with warm 
weather, and a decrease in summer precipitation and extremes associated 
with cold weather. 

“How will climate 
extremes change in the 
Columbia Basin?”

“Where can I find 
information on climate 
extremes for my local 
adaptation planning 
project?”

As part of the Georgia Basin Analysis of Extremes, 
PCIC climatologists looked at the future projections  
for the total precipitation from extreme weather 
events. This figure shows the results for rainfall from 
the North American Regional Climate Change Assess-
ment Program model ensemble, for the Capital Re-
gional District. This one box-and-whiskers plot shows 
changes in precipitation above the 90th percentile of 
rainfall as compared to the period of 1971-2000. The 
millimetre per day (mm/day) equivalent, as measured 
at the Victoria Airport, is also given. The box in the 
box-and-whiskers plots shows the range of the middle 
half of the data. The line in the middle of the box is the 
median value of the data and the whiskers extend to 
the largest and smallest data values. Future projections 
show a notable increase in the extreme precipitation 
events (greater than 15 mm/day or the 90th percentile).12



“How can I better 
understand the climate 
of British Columbia?”

The  figure to the left is  a histogram 
of annually averaged, province-wide 
temperature relative to the average 
period (1901-2011). The  2011 anom-
aly (shown with an arrow) indicates 
that 2011 would be considered a nor-
mal year, slightly on the warm side, 
compared to temperatures observed 
in other years between 1901-2011. 

“How do we apply 
projections of future 
climate to our 
adaptation project?”

PRESENTATIONS AND USER CONSULTATIONS
Successful transfer of knowledge about climate to users involves continuous 
dialogue between the users of climate information and climate scientists. 

This year, PCIC scientists made over 20 presentations to user groups. Notably, 
PCIC presented to the BC Ministry of Environment, the BC Ministry of Transpor-
tation and Infrastructure, and  to the City of Victoria and other regional part-
ners. The presentations, geared directly at the user-specific audience, facilitate 
the interpretation of climate science for users’ needs. 

Through our dialogue-based approach to climate service provision, PCIC works 
directly with a variety of stakeholders from government to private industry to 
provide the type of interpretation that they need for future planning. PCIC sci-
entists always make the effort to be available to users to answer questions and 
provide advice.  

PCIC SEASONAL CLIMATE REVIEWS
The PCIC Seasonal Climate Reviews provide information on seasonal weather 
variations. In what will eventually be a quarterly product, PCIC climatologists 
initiated the project this year focussing on temperature anomalies. “Why was 
this spring and early summer so cold in BC?,” published in Fall 2011, addressed 
the 2011 spring and summer cold weather anomaly and the perception that 
these seasons seemed much colder than average. In the PCIC Update, Spring 
2012, PCIC Climatologists looked at the entire 2011 period  and compared it 
with the past climate. A chart from this update, showing how 2011 compares 
to the past 111 years, appears below. Although the year was near normal in 
terms of annual mean daily temperature, a number of extreme and anomalous 
events occurred including record breaking precipitation in the northeast.  The 
Seasonal Climate Reviews are published on the PCIC website. 
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IdeaFest 2012

PCIC and PICS  co-hosted a pub-
lic lecture at the first annual UVic 
IdeaFest, an event designed to 
celebrate UVic research, scholarship 
and creativity. The lecture, “Climate 
Change and Food Security,” was 
co-presented by Francis Zwiers, 
PCIC Director, and Dr. Aleck Ostry, 
UVic Professor in the department 
of Geography. The lecture explored 
how BC’s climate has changed over 
the past century and how future 
changes likely to occur will relate to 
future of food security in BC. 

Pacific Climate Seminar Series

PCIC and PICS continued our suc-
cessful joint seminar series, the 
Pacific Climate Seminar Series.  The 
monthly lectures are an oppor-
tunity to bring together climate 
researchers, stakeholders and mem-
bers of the University community 
to hear about the latest in climate 
research from a broad-ranging list 
of speakers. Notable speakers from 
the past year included Dr. Dianna 
Allen, Simon Fraser University; Dr. 
Bill Crawford, Fisheries and Oceans 
Canada;  Dr. Hans von Storch, In-
stitute of Coastal Research, and Dr. 
Alan Hamlet, University of Washing-
ton. 

http://pacificclimate.org/seminars

COMMUNICATION AND EDUCATION

PCIC is committed to promoting a deeper societal under-
standing of applied climate science and engaging with 
young academics. 
 
ENGAGING YOUNG SCIENTISTS
In the past year PCIC was lucky enough to have three promising young sci-
entists spend time at the PCIC offices as visiting scientist and interns. 

Ester Salimun, a PhD student at the National University of Malaysia, was a 
guest at PCIC for two and a half months. Her research examining sea surface 
temperature influences on climate variability in Malaysia was aided by the 
opportunity to make use of PCIC resources and those of the nearby Cana-
dian Centre for Climate Modelling and Analysis (CCCma). 

Oliver Krüger, a PhD student from the Institute for Coastal Research, Helm-
holtz-Zentrum Geesthacht in Germany, spent four months at PCIC further 
developing his research on the evaluation of the use of air pressure based 
proxies, such as geostrophic wind statistics, for describing past storm activ-
ity. 

Hanna Imhof joined PCIC for a ten week internship after completing her BSc 
in Meteorology at the University of Munich. Her project at PCIC was to qual-
ity control and correct precipitation data in the Provincial Climate Data Set. 
After leaving PCIC, Hannah entered a Master’s program in meteorology at 
the Karlsruhe Institute of Technology.

Through engaging with young scientists, PCIC staff have the opportunity to 
both share and gain valuable insights into the analysis of the climate system.

COMMUNICATING CLIMATE SCIENCE 

PCIC stepped outside the box this year, working closely with PICS on an on-
line course designed to help public servants and others understand the sci-
entific causes of climate change. The first module of the course “Climate Sci-
ence Basics”, was unveiled in the summer of 2011 and followed by “Climate 
Insights: Bite Size,” short videos that summarize the lessons of the course.

The concept for the online courses was born out of the realization that com-
municating the basic elements of climate science in a clear way, free of value 
statements is a necessary element of climate service provision. PCIC ex-
plored the role of climate service provision further by organizing a workshop 
on the topic in the autumn of 2011.  The workshop focused on regional scale 
climate services and the challenge of communicating and applying climate 
science to real world problems.

14
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A P P L I E D 
RESEARCH
PCIC’s applied science program supports our ability to 
provide regional climate services. PCIC furthers this abil-
ity by building partnerships with researchers and users, 
maintaining an operational ethic focused on transpar-
ency and flexibility, and maintaining a team of excep-
tional personnel.



HIGH RESOLUTION HYDROLOGIC MODELLING
PCIC hydrologists explored the use of a new hydrologic model, the Water 
Flow and Balance Simulation Model developed by the Eidgenössische Tech-
nische Hochschule in Zürich (WaSIM-ETH), as a possible alternative, or com-
plement, to the Variable Infiltration Capacity Macroscale Hydrologic Model 
(VIC model), which is used extensively at PCIC.  The WaSIM-ETH hydrologic 
model was used to assess the effects of climate change in the upper Colum-
bia headwaters (Columbia River at Donald).  This model is capable of operat-
ing at significantly higher spatial resolution than the VIC model, and it has 
the capability to explicitly model glacier mass balance. However, the mod-
el’s capabilities are very computationally intensive. For PCIC, this means the 
model is useful for case studies of individual basins in BC but too resource- 
intensive to run over the entire Pacific Yukon Region of Canada.  

VALIDATING CLIMATE INDICES
Understanding, analysing and attributing climate extremes is becoming in-
creasingly important as stakeholders need to plan for extreme weather events 
and request more information on climatological extremes.  The climate mod-
elling community uses a standard suite of 27 indices formulated by the Ex-
pert Team on Climate Change Detection and Indices (ETCCDI) to describe and 
evaluate climate extremes. In collaboration with Environment Canada, PCIC 
programmer/analysts have completed an independent implementation and 
validation of an existing program used to compute the ETCCDI indices.  PCIC’s 
implementation has enabled these computationally intensive indices to be 
inexpensively computed across the entire globe.  It has also furthered the 
community’s understanding of the robustness, strengths and weaknesses of 
the ETCCDI indices.  In the future PCIC’s ETCCDI indices computations will aid 
in the interpretation of extremes within the context of the fifth phase of the 
international Coupled Model Intercomparison Project (CMIP5).

PUBLISHING APPLIED RESULTS
PCIC published the results from its applied research extensively over the past 
year both in scholarly journals and other venues.  PCIC staff published 29 
journal articles and 12 PCIC reports. PCIC publications are available through 
the PCIC website and listed in the publications section of this report. 
PCIC scientists delivered over 40 presentations at over 20 conferences and 
workshops locally, nationally and internationally. 

PCIC’s applied science program supports our service objectives. Structured around the 
three PCIC themes, staff scientists, analysts, and programmers develop PCIC’s scientific 
and information resources to ensure that PCIC is able to provide climate information 
using the most up to date techniques. PCIC’s applied science work is held to the test of 
peer review through presentations, scientific congresses and publishing in journals. 

DEVELOPING SCIENTIFIC AND INFORMATION 
RESOURCES

As part of PCIC’s ongoing work to 
analyse climate extremes, PCIC clima-
tologists examined future projec-
tions of precipitation extremes from 
the CanESM2 climate model.  The 
map above indicates the annual total 
precipitation from those days on 
which precipitation exceeds the 99th 
percentile for wet days. 
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PROVIDING GUIDANCE ON CLIMATE SCENARIOS
The PCIC report, Selecting and Using Climate Change Scenarios for British Colum-
bia is intended to assist those engaged in climate change impact, vulnerabil-
ity and adaptation analyses by providing guidelines on how to choose climate 
scenarios, including the choice of appropriate spatial and temporal scales of 
the data and methods to use.

Although the focus is on BC, much of the material is applicable to regional cli-
mate change scenarios in other regions and it builds upon the Intergovern-
mental Panel on Climate Change’s (IPCC) guidelines for use of scenarios. The 
report discusses scenarios from the IPCC Fourth Assessment and includes de-
scriptions of tools for data access that are readily available in BC.

SEASONAL FORECASTING
PCIC initiated the project “Predicting Climate Extremes on Seasonal to Decadal 
Time Scales” supported by a Contribution Agreement with Environment Can-
ada’s Canadian Centre for Climate Modelling and Analysis (CCCma) during this 
year.  The main goal of this project is to assess the skill of seasonal-to-decadal 
predictions of climate and hydrological extremes based on coupled model 
outputs from the CCCma, including those from the second Coupled Historical 
Forecast Project and CMIP5. A plot of hindcasts and observations from this as-
sessment project, of forecast skill for sea surface temperature anomalies in the 
Niño 3.4 region of the Pacific Ocean is shown on the right.

In terms of seasonal hydrological predictions, work will focus on the creation 
of an experimental streamflow hindcast database. This database will include 
outputs needed to assess the sensitivity of the VIC model prediction system to 
downscaling methods, hydrological model calibration, and hydrological model 
initialization. Additional research into nonstationary extreme value analysis 
and related statistical and machine learning methods for post-processing cou-
pled GCM outputs to estimate hydroclimatic extremes is also planned.

The plot above shows that PCIC’s bias cor-
rection techniques can improve the skill of El 
Niño forecasts made with a state-of-the-art 
climate model. Because seasonal forecast skill 
in BC is dependent on our ability to predict 
El Niño events, improvements in seasonal El 
Niño prediction should translate into im-
provements in the forecast skill of climate 
variables here in BC.
Shown in the above figure is a measure of 
forecast ability called the Mean Squared Error 
skill score, for Pacific Ocean surface tempera-
ture anomalies in the Niño 3.4 region, located 
in the equatorial Pacific Ocean. Higher 
skill scores indicate a better forecast. The 
benchmark forecast is damped persistence 
(in which the current Niño 3.4 temperature 
anomaly is  “damped” toward long-term aver-
age values). CHFP2 is an ensemble mean of 
forecasts made with a climate model partici-
pating in the Coupled Historical Forecasting 
Project’s second phase, and MOS is PCIC’s 
contribution, the model output statistics 
post-processing of CHFP2, which serves as a 
form of bias correction for the model output. 
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BUILDING PARTNERSHIPS
PCIC is committed to building partnerships that enable service delivery and support our 
applied science program. This includes partnering with users of our information and 
fostering a two-way dialogue. Equally important is leveraging research partnerships; 
exchanging expertise, data, climate model output, joint authorship on papers and reports 
and shared supervisory responsibilities for students and post doctoral researchers.  

Exploring Regional Climate Services: 
Meeting Stakeholder Needs

for Practical Climate Information

November 21-23, 2011

University 
of Victoria

Michèle Pujol Room,
Student Union Building,

Victoria, BC, Canada R
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SUPPORT FOR BC HYDRO
PCIC and BC Hydro signed a new four-year collaborative agreement to con-
tinue PCIC’s research efforts in support of the crown corporation’s long-term 
climate change adaptation plans.

This is the second agreement of its kind between the two partners. Between 
2006 and 2010, PCIC’s Hydrologic Impacts group collaborated with BC Hydro 
on a set of projects aimed at better understanding the effects of climate vari-
ability and change on future streamflow for three major BC watersheds: the 
Upper Columbia River, Campbell River and Peace River. PCIC has since con-
tinued this work, publishing results in peer-reviewed journals, thus exposing 
them to careful scientific review. 

PCIC has also extended the impacts analysis to include the Fraser River Basin 
and improved the capabilities of our hydrological modelling tools with the 
objective of adding a glacier component. In addition, PCIC provides BC Hy-
dro staff with support and responds to requests for information and analy-
sis, and will increasingly assist the corporation on broader adaptation issues, 
such as the potential for changes in forest fire risk, which has implications for 
the BC Hydro transmission system.

REGIONAL CLIMATE SERVICES WORKSHOP 2011
The workshop “Exploring Regional Climate Services: Meeting Stakeholder 
Needs for Practical Climate Information” was held at the University of Vic-
toria, on November 21-23, 2011. Its purpose was to stimulate discussion 
among climate scientists, climate service providers, communicators and 
regional climate stakeholders on the various ways in which climate infor-
mation is communicated. Particular focus was placed on the role played 
by regional climate service providers like PCIC in mediating the transfer of 
knowledge from climate researchers to stakeholders.

In addition to over 30 presentations, workshop attendees took part in a col-
lective authorship exercise whereby each was assigned to one of five writ-
ing groups tasked with exploring a workshop session theme. The purpose of 
these groups was to initiate the development of a draft workshop paper on 
regional climate service delivery for eventual submission to a peer-reviewed 
publication. 

The workshop was jointly organized by PCIC and the Institute for Coastal 
Research, Helmholtz-Zentrum Geesthacht in Germany, with co-sponsors 
the Pacific Institute for Climate Solutions, the University of Victoria and Kli-
maCampus Hamburg.
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PREPARING FOR THE FIFTH PHASE OF THE COUPLED 

PCIC has completed three research plans that guide the theme research 
programs. The research plans set a solid course for the next five-year period. 
We look forward to working with the  results from the recent CMIP5 climate 
modelling experiments. The results from the experiments will be put to use, 
and applied to improving PCIC products.

To this end, PCIC is working closely with colleagues at Environment Canada in 
the Climate Research Division, and at the Canadian Centre for Climate Model-
ling and Analysis on the UVic campus. 

OUTREACH AT GLOBE 2012
PCIC and our sister organization, the Pacific Institute for Climate Solutions 
(PICS), exhibited at the GLOBE 2012 Trade Fair in March. GLOBE 2012 was an 
opportunity for the two groups to promote the spectrum of insights that we 
offer, from educational short courses and research support (PICS) to regionally 
downscaled future climate projections and data provision (PCIC). Hundreds of 
GLOBE delegates visited the PCIC/PICS exhibit including national and interna-
tional leaders in business and the environment. 

PRISM CLIMATE GROUP, OREGON STATE UNIVERSITY
This past year was the first full year of the three-year collaborative agreement 
between PCIC and the PRISM group at Oregon State University (OSU). The 
purpose of the collaboration is to transfer expert knowledge and technology 
from OSU to PCIC. The PRISM software transfer will ultimately result in PCIC’s 
ability to produce high resolution climatological maps of precipitation and the 
maximum, minimum and mean temperatures for all of BC.  Significant progress 
was made this year, gathering, organizing and reformatting data, conducting 
initial quality controls on the data and developing station averages. The project 
is now ready to begin initial production of new climatological maps. 

MEOPAR
The Government of Canada an-
nounced funding awards to three 
new Networks of Centres of Excel-
lence (NCE). The Marine Environ-
mental Observation, Predication and 
Response Network (MEOPAR), one of 
the three, is based at Dalhousie Uni-
versity but brings together over 40 
researchers from research universities 
across the country—including sever-
al University of Victoria scientists. ME-
OPAR will receive $25 million over five 
years to carry out its mandate to ad-
dress critical issues related to human 
activity in the marine environment 
and the impact of marine hazards in 
coastal regions. 

PCIC Director Dr. Francis Zwiers was 
heavily involved in the successful 
MEOPAR NCE proposal. His research 
expertise in climate analysis and ex-
treme event statistics will be com-
bined with a suite of multidisciplinary 
partners with expertise in global and 
regional climate modelling, risk as-
sessment, ocean modelling and data 
assimilation. A core project of the 
NCE,  “Climate Change and Extreme 
Events in the Marine Environment” 
will address, among other questions, 
how the frequency and magnitude 
of extreme events  are expected to 
change in coastal regions as climate 
changes. 

This will eventually help to bolster 
PCIC’s program of work, allowing a 
stronger focus on the BC coast.

A PhD student and postdoc are ex-
pected to take on aspects of the pro-
ject under the supervision of Dr. Zwi-
ers. 

MODEL INTERCOMPARISON PROJECT
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MAINTAINING LEADING EDGE EXPERTISE 
At PCIC, we have a highly qualified staff of professionals, climate scientists, 
statisticians, hydrologists, computer programmers, communicators, and ad-
ministrators. Our success rests on maintaining a critical mass of scientific ex-
pertise in order to be able to provide our users with authoritative and trust-
worthy climate information. This means that recruitment and retention of 
exceptional personnel while recognizing the need to maintain operational 
and programmatic flexibility is a key component to achieving operational 
excellence.  This year we welcomed four new team members: Faron Anslow, 
Climatologist; Alex Cannon, Research Climatologist; Shelley Ma, Administra-
tive Assistant and Michael Shumlich, Scientific Information Specialist.

PCIC’s applied research relies heavily upon engaging with our professional 
communities. Occasionally, in pursuit of engagement, greater understand-
ing and professional development, our staff members participate in profes-
sional workshops. Staff use the opportunity to promote PCIC’s services and 
engage partners in the professional and research communities in areas of 
expertise such as specialized scientific computing and visualizations, statisti-
cal and dynamical climate downscaling, climate variability and analysis, and 
hydrologic modelling.

NEW LOCATION
Many months of planning and construction came to fruition on June 6, 2011, 
as PCIC and PICS moved into their new offices in University House 1. The 
building, formerly the Alumni House, was once the residence of the univer-

sity president. It has been newly renovated, 
incorporating energy efficiency features, 
such as heat pumps, LED lighting and conser-
vation-minded plumping features.

Sharing the same building provides PCIC and 
PICS with even more opportunities to work 
closely together on climate-related projects 
of mutual interest.

OPERATIONS AND FINANCES
As a not-for-profit corporation, PCIC is accountable to its Board of Directors, its stake-
holders and the general public. We maintain a high degree of accountability in pursuit of 
operational excellence. 

PCIC’s ongoing focus on 
recruiting and retaining 
exceptional personnel, 
while maintaining 
operational flexibility 
and engaging with 
our professional 
communities is key to 
PCIC’s success.
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MAINTAINING A LONG-TERM BUDGETARY OUTLOOK
Treasurer’s Report 2012
-Cassbreea Dewis, Lead Planning and Operations

The financial results for the fiscal period 2011-2012 mirror the story told in the 
pages of this annual report. PCIC is successfully accomplishing innovative ap-
plied climate science that is motivated by user needs. New projects brought on 
this year, both long term and short term, support the diversification of PCIC’s 
funding envelope and speak to PCIC’s growing reputation as a reliable source 
for practical climate information.  PCIC management maintains modest expen-
ditures, an important element of a not-for-profit corporation. We focus near-
ly all our resources towards our most important asset, our professional staff.  
Partnerships with large research centres, stakeholder groups and government 
agencies allow PCIC to leverage our funding.  

PCIC maintains a long-term budgetary outlook, anticipating a similar environ-
ment to that which has prevailed since 2008 when an endowment was granted 
to UVic to support PCIC and PICS.  This includes continued funding to PCIC from 
the endowment, financial engagement by major stakeholders, strategic part-
nerships with other climate research organizations and climate information 
providers, and institutional support from UVic. 

Within the assumed funding environment, PCIC plans to achieve its fiscal tar-
gets by leveraging the endowment revenue through strategic partnerships, 
fulfilling commitments of long-term agreements while remaining flexible and 
engaging in new opportunities, and continued to take on user-commissioned 
projects. 

The recently published PCIC Strategic Plan lays out the next five years of service 
and operational excellence. One of PCIC’s great strengths is that it has always 
been equally committed to both. 

Short‐term 
agreements

13%13%

Endowment
Long‐term 

t Endowment
56%

agreements
(2 years +)

31%

The figure above summarizes the 
proportion of revenue PCIC received 
through short term agreements, long 
term (over two years) agreements, and 
from a proportion of an endowment 
granted to UVic in 2008 to support 
PCIC and PICS. 

External 
agreements 

h hwith other 
institutions 

9%

Operating 

Personnel:

expenses:        
travel, 

supplies, 
hardware  Personnel: 

salaries and 
benefits 
79%

12%

Revenue (2011/2012)

Expenses (2011/2012) 

The figure above shows proportional 
expenditures during 2011-2012. 
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PCIC PUBLICATIONS
PCIC publications are available from the PCIC Publications Library: 
www.pacificclimate.org/resources/publications
Anslow, F. S., 2012: Climate Analysis and Monitoring, Research Plan for 2012-2016. Pacific Climate Impacts Consor-

tium.
Anslow, F. S.,  and D. Rodenhuis, 2011: Pacific Climate Impacts Consortium, PCIC Update, Volume 5, Number 1.
Rodenhuis, D., B. Music, M. Braun and D. Caya, 2011: Climate Diagnostics of Future Water Resources in BC Water-

sheds. Regional Climate Modelling Diagnostics Project Final Report.
Moore, R. D., G. Jost, G. K. C. Clarke, F. Anslow, V. Radic, B. Menounos, R. Wheate, A. T. Werner, and T. Q. Murdock, 

2010: Glacier and Streamflow Response to Future Climate Scenarios, Mica Basin, British Columbia,  Final Report 
Prepared for BC Hydro.

Murdock, T. Q., 2011: Final report on CBT-PCIC 2010 agreement.
Murdock, T.Q., and A.T. Werner, 2011: Canadian Columbia Basin Climate Trends and Projections: 2007-2010 Up-

date.
Murdock, T. Q., and D. L. Spittlehouse, 2011: Selecting and Using Climate Change Scenarios for British Columbia. 

Murdock, T. Q., and S.R. Sobie, 2012: Climate Extremes in the Canadian Columbia Basin: A Preliminary Assessment. 
Murdock, T. Q., and F. W. Zwiers, 2012: Regional Climate Impacts, Research Plan for 2012 - 2016.
Pacific Climate Impacts Consortium, 2011: PCIC Corporate Report 2010-2011.
Pacific Climate Impacts Consortium, 2011: PCIC Update, Volume 4, Number 2.
Pacific Climate Impacts Consortium, 2011: PCIC Update, Volume 4, Number 3.
Pacific Climate Impacts Consortium, 2012: Downscaling Intercomparison Project: Summary Report. 
Pacific Climate Impacts Consortium, 2012: PCIC Strategic Plan 2012-2016.
Pacific Climate Impacts Consortium, 2012: PCIC Update, Volume 5, Number 3.
Picketts, I.M., A. T. Werner,  T.Q. Murdock, J. Curry, S.J. Déry, and D. Dyer, 2012: Planning for climate change adapta-

tion. Pacific Climate Impacts Consortium, 2012: PCIC Update, Volume 5, Number 2.
Schnorbus, M., K. Bennett, A. Werner and A. Berland, 2011: Hydrologic Impacts of Climate Change in the Peace, 

Campbell and Columbia Watersheds, British Columbia, Canada. Hydrologic Modelling Project Final Report (Part 
II).

Shrestha, R. R., A. J. Berland, M. A. Schnorbus, and A.T. Werner, 2011: Climate Change Impacts on Hydro-Cli-
matic Regimes in the Peace and Columbia Watersheds, British Columbia, Canada. Pacific Climate Impacts Consor-
tium.

van der Kamp, D. W., G. Bürger, and T. Q. Murdock, 2011: Future projections of drought indices in southeast Brit-
ish Columbia using statistical downscaling. 

Schnorbus, M., 2012: Hydrologic Impacts, Research Plan for 2012-2016. Pacific Climate Impacts Consortium.
Werner, A. T., 2011: BCSD Downscaled Transient Climate Projections for Eight Select GCMs over British Columbia, 

Canada. 
Werner, A. T., 2011: BCSD Downscaled Transient Climate Projections for Eight Select GCMs over British Columbia, 

Canada. Hydrologic Modelling Project Final Report (Part II).
Zwiers, F., M. Schnorbus, and G. Maruszeczka, 2011: Hydrologic Impacts of Climate Change on BC Water Resourc-

es: Summary Report for the Campbell, Columbia and Peace River Watersheds.
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PUBLICATIONS IN PEER-REVIEWED JOURNALS
Below is a list of the peer-reviewed publications from PCIC staff members for 2011-2012:
Bürger, G., J. Schulla and A.T. Werner, 2011: Estimates of future flow, including extremes, of the Columbia River 

headwaters. Water Resources Research, 47 (W10520), 1-18. 
Cannon, A. J., 2012: Köppen versus the computer: comparing Köppen-Geiger and multivariate regression tree 

climate classifications in terms of climate homogeneity, Hydrology and Earth System Sciences, 16, 217-229.
Cannon, A. J., 2012: Neural networks for probabilistic environmental prediction: Conditional Density Estimation 

Network Creation & Evaluation (CaDENCE) in R. Computers & Geosciences, 41, 126-135.
Cannon, A. J., 2012: Regression-guided clustering: a semi-supervised method for circulation-to-environment syn-

optic classification. Journal of Applied Meteorology and Climatology, 51 (2), 185-190.
Cannon, A.J., D. Neilsen, and W. G. Taylor, 2012: Lapse rate adjustments of gridded surface temperature normals in 

an area of complex terrain: atmospheric reanalysis versus statistical up-sampling. Atmosphere-Ocean, 50,  9-16.
Carlson, A. E., D. J. Ullman, F.S. Anslow, F. He, P. U. Clark, Z. Liu, and B.L. Otto-Bliesner 2012: Modeling the Surface 

Mass Balance Response of the Laurentide Ice Sheet to Bølling warming and Its Contribution to Meltwater Pulse 
1A. Earth and Planetary Science Letters, 315-316, 24-29.

Cohen, S., S. Sheppard, A. Shaw, D. Flanders, S. Burch, B. Taylor, D. Hutchinson, A. J. Cannon, S. Hamilton, B. Burton, 
and J. Carmichael, 2012: Downscaling and visioning of mountain snow packs and other climate change implica-
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