
 

 

THE MUNICIPAL SERVICES COMMITTEE 
WILL MEET ON 

MONDAY, AUGUST 14, 2017 
6:30 P.M. 

COUNCIL CHAMBERS, CITY HALL  
 

Mandate –To advise Council on a broad spectrum of issues related to departmental matters 
 
CALL TO ORDER 
 
1. AGENDA APPROVAL 
 
2. MINUTES 
 

2.1. Minutes of the Municipal Services Committee Meeting held  
July 10, 2017 ................................................................................................................ 1 - 3 

 
3. DELEGATION 

 
3.1. Kate Miller, Cowichan Valley Regional District 

Cowichan Valley Regional District’s Climate Projections Report ............ 4 - 55 
 

4. REPORTS  
 

4.1. BC Hydro Rates for Streetlights and Select Facilities ................................. 56 - 59 
 
Staff Recommendation: 
That the Committee receive the information regarding BC Hydro rates for 
streetlights and select facilities. 
 

4.2. Designation as a Bear Smart and/or Fire Smart Community .................... 60 - 82 
 
Staff Recommendation: 
That the Committee recommend that Council direct staff to continue 
implementing no cost communication tools for Fire Smart and Wildlife 
safety awareness and refer consideration of applying for Town of 
Ladysmith designation as a Bear Smart Community and as a Fire Smart 
Community to the 2018 budget deliberations. 
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4.3. Building Inspector’s Report to July 31, 2017 ................................................. 83 - 84 

 
Staff Recommendation: 
That the Committee receive the Building Inspector’s Reports for the months 
June to July, 2017. 
 

4.4. Ladysmith Fire/Rescue Reports for April, May and June, 2017............... 85 - 87 
 

Staff Recommendation: 
That the Committee receive the Ladysmith Fire/Rescue Reports for the 
months April to June, 2017. 
 

4.5. Coastal Animal Control Services Reports for April, May and June, 
2017 ........................................................................................................................... 88 - 95 
 
Staff Recommendation: 
That the Committee receive the Coastal Animal Control Services Reports for 
the months April to June, 2017. 

 
5. COUNCIL SUBMISSIONS - None 
 
6. CORRESPONDENCE  

 
6.1. Festival of Lights Society 

Request to Build a Permanent Structure Promoting Light Up, Including a 
Digital Sign to Advertise Local Events .................................................................................... 96 - 97 
 
Staff Recommendation: 
That the Committee recommend that Council refer the Festival of Lights 
Society’s proposal to build a permanent structure promoting Light Up above 
the “Ladysmith Heritage by the Sea” sign at the north end of Bob Stuart Park 
to staff for advisement. 

 
7. UNFINISHED BUSINESS  

 
7.1. Ladysmith Sport Facilities, BC Summer Games – Cowichan ................. 98 - 107 

 
Staff Recommendation: 
That the Committee recommend that Council: 
1. Consider whether the Town would be able to commit to hosting the beach 

volleyball event at Transfer Beach for the 2018 BC Summer Games, and 
be responsible for the costs associated with the venue construction; and 
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2. Should Council wish to commit to hosting the 2018 BC Summer Games 
beach volleyball events, direct staff to report back to Council with sources 
of funds to cover the associated costs and to amend the financial plan 
accordingly. 

 
7.2. Amended Purchasing Policy (Social Procurement) ................................ 108 - 128 

 
Staff Recommendation: 
That the Committee recommend that Council approve the amended 
purchasing policy which includes a provision for Social Procurement. 
 

7.3. Low Flush Toilet Rebate ................................................................................. 129 - 132 
 
Staff Recommendation: 
That the Committee recommend to Council that: 
1) Staff update the Toilet Rebate Program to include a varying rebate 

depending on the water efficiency of the toilet, as: 
a) single 6 litre flush rebate at minimum of $75.00; or a 
b) dual flush 4.1/6 litre rebate at a minimum of $75.00. 

2) Confirm the lifetime maximum of 2 rebates per residence or business. 
3) Require proof of proper disposal of a 13L or greater toilet. 
 

8. NEW BUSINESS 
 
8.1. Communication and Public Awareness Strategies to Discourage 

Illegal Dumping of Garbage in the Backcountry (follow up discussion 
to remarks by Ladysmith Sportsmen’s Club representatives) 

 
ADJOURNMENT 
 

 



MINUTES OF A MEETING OF THE 
MUNCIPAL SERVICES COMMITTEE 

MONDAY, JULY 10, 2017 
CALL TO ORDER 6:30 P.M. 

COUNCIL CHAMBERS, CITY HALL 

COUNCIL MEMBERS PRESENT: 
Councillor Rob Hutchins (chair) Mayor Aaron Stone Councillor Steve Arnett 
Councillor Cal Fradin Councillor Joe Friesenhan Councillor Carol Henderson 
Councillor Duck Paterson 

STAFF PRESENT: 
Guillermo Ferrero Erin Anderson Geoff Goodall 
Clayton Postings Joanna Winter 

CALL TO ORDER  Councillor Hutchins called this Meeting of Council to order at 6:30 
p.m.

AGENDA APPROVAL 

MS 2017-050 
Moved and seconded: 
That the agenda for this July 10, 2017 meeting of the Municipal 
Services Committee be approved. 
Motion carried. 

MINUTES 
MS 2017-051 

Moved and seconded: 
That the minutes of the Municipal Services Committee meeting 
held June 12, 2017 be approved as amended to correct a spelling 
mistake on page two. 
Motion carried. 

REPORTS 

MS 2017-052 

Operating and Capital Budgets – January to May 2017 

Staff responded to questions from committee members regarding 
the Operating and capital Budgets report.  Staff confirmed that they 
will be bringing a report on BC Hydro costs to an upcoming meeting 
of the committee. 

Moved and seconded: 
That the Committee receive for information the financial report for 
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the period ending May 31, 2017. 
Motion carried. 
 

 
 
 
 
 
 
 

MS 2017-053  
 
 
 

Social Procurement Policy – Discussion 
The Committee discussed options for a social procurement policy for 
the Town that would provide measurable and tangible criteria to 
determine community benefit in analyzing bids, tenders and 
proposals for goods and services 
 
Moved and seconded: 
That the Committee direct staff to finalize the following proposed 
list of community benefits to include in a social procurement policy 
and bring it back for further consideration: 

Economy 
• Demonstrate job creation within the local area, which is 

defined as the Cowichan Valley Regional District and the 
Regional District of Nanaimo.  

• Contribute to a stronger local economy (buy local) 
• Increase training and apprenticeship opportunities 
• Provide work experience and employment opportunities for 

youth aged 15 to 24 
• Ensure that a Living Wage for the local area is paid 

 
Public Spaces 
• Enhance community recreation, arts and/or culture 

infrastructure 
• Improve and enhance public spaces 
• Improve access to public spaces for people living with 

disabilities 
 

Environment 
• Demonstrate that work undertaken exceeds requirements for  

environmental standards  
Motion carried. 
 

 
 

MS 2017-054  
 
 
 

Street Closure Policy – Discussion 
Moved and seconded: 
That the Committee request that Mayor Stone discuss the effects of 
closing First Avenue for Community festivals and events at an 
upcoming meeting with the Ladysmith Chamber of Commerce and 
the Ladysmith Downtown Business Association for feedback. 
Motion carried. 
 
Committee members requested specifically that Mayor Stone ask 
the Ladysmith Chamber of Commerce and Ladysmith Downtown 
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Business Association to determine the economic impact of festivals 
and events, and discuss the possibility of holding some events at 
Spirit Square. 

ADJOURNMENT 

MS 2017-055 
Moved and seconded: 
That this meeting of the Municipal Services Committee adjourn at 
7:45 p.m.  
Motion carried. 

CERTIFIED CORRECT: Chair (Councillor R. Hutchins) 

Corporate Officer (J. Winter) 
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ii      

Th
is w

o
rk w

as d
evelo

p
ed

 as a co
llab

o
ratio

n
 

betw
een the C

V
RD

 and regional stakeholders, as 
represented in the Phase 1 Technical C

om
m

ittee. The 
Phase 1 Technical C

om
m

ittee m
et over six m

onths 
to review

 clim
ate projections for the region, discuss 

regional im
pacts of the projections, and identify 

recom
m

endations for Phase 2 of this project. This 
report and process has also benefited from

 a variety 
of external partners including Lillian Zarem

ba w
ith 

M
etro Vancouver and A

m
anda Broad at the C

apital 
Regional D

istrict. Together the w
ork of our com

bined 
local governm

ents w
ill ensure w

e build on each other’s 
successes. 

C
o

n
trib

u
tin

g
 au

th
o

rs to this report include Trevor 
M

urdock and Stephen Sobie from
 the Pacific C

lim
ate 

Im
pacts C

onsortium
 (PC

IC
), w

ho provided regional 
dow

nscaled clim
ate projections at locally relevant 

scales, K
ate M

iller from
 the C

ow
ichan Valley Regional 

D
istrict, w

ho acted as the project m
anager, and G

illian 
A

ubie V
ines from

 Pinna Sustainability, w
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R
U

N
N

IN
G

 H
EA

D

 T
em

peratures in the C
ow

ichan Valley are 
w

arm
ing. G

lobal clim
ate m

odels project an 
increase in annual average tem

perature of alm
ost 

3°C
 in our region by the 2050s. W

hile that m
ay 

seem
 like a sm

all change, it is com
parable to the 

difference betw
een the w

arm
est and coldest 

years of the past. The purpose of this report is 
to quantify, w

ith the m
ost robust projections 

possible, the related clim
ate im

pacts (including 
changes to clim

ate extrem
es) associated w

ith 
w

arm
ing. This clim

ate inform
ation w

ill then 

inform
 regional risk assessm

ent, decision-
m

aking, and planning in the C
ow

ichan Valley 
region, w

ith a goal of im
proving resilience to 

clim
ate change. For this reason, this report 

focusses on the business-as-usual em
issions 

scenario and the 2050s tim
efram

e. By the end 
of the 21st century, projected w

arm
ing and 

associated im
pacts are even larger. In addition, 

the am
ount of w

arm
ing by that tim

e depends 
m

ore highly on the quantity of greenhouse gases 
em

itted in the m
eantim

e. 

Executive Sum
m

ary

Global climate models project 
an increase in annual average 
temperature of almost 3°C in our 
region by the 2050s.
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M

A
R
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Projections
A

s our clim
ate w

arm
s, our region can expect 

m
ore than a doubling in the num

ber of sum
m

er 
days above 25°C

, from
 an average of 16 days 

per year to 39 days per year. The 1-in-20 hottest 
tem

perature is projected to increase from
 33°C

 
to 37°C

 by the 2050s. This projected w
arm

ing 
has im

plications for future w
ater and cooling 

dem
ands, and translates into changes that are 

im
portant to our ecosystem

s, w
atersheds, and 

com
m

unities, including an overall 28%
 increase 

in the length of the grow
ing season and a 49%

 
increase in grow

ing degree days regionally. 
W

arm
er w

inters m
ean the region w

ill experience 
a 63%

 decrease in the num
ber of frost days and 

heating dem
and w

ill decrease overall, although 
both high and low

 tem
perature extrem

es are still 
possible in a less stable clim

ate. 

A
 m

odest 5%
 increase in annual precipitation is 

projected in our region by the 2050s. Projections 
indicate that fall w

ill see the greatest increase 
in precipitation. This precipitation is expected 
during increasingly extrem

e events, w
ith about 

30%
 m

ore precipitation on very w
et days (95

th 
percentile w

ettest days indicator) and 65%
 m

ore 
on extrem

ely w
et days (99

th percentile w
ettest 

days indicator). D
espite the projected increased 

intensity of w
et events, the am

ount of rain in 
sum

m
er is expected to decrease by 17%

, and the 
duration of dry spells w

ill be lengthened by about 
20%

, from
 22 consecutive days to 26 days. 

M
ost of the projected clim

ate changes 
described in this report w

ill be felt m
ore or 

less uniform
ly throughout the region. C

ertain 
im

pacts, how
ever, m

ay differ substantially 
betw

een low
-lying developed areas (w

here 
the m

ajority of the population is situated), 
the w

ater supply areas, and the w
est coast. A

 
sub-regional analysis has been undertaken for 
each of those areas to assist in local planning 
initiatives. Past precipitation values are generally 
w

etter in the w
ater supply w

atersheds and w
est 

coast w
atersheds, w

hile past tem
peratures are 

N
EW

 N
O

R
M

A
L CO

W
ICH

A
N

The C
ow

ichan Valley Regional D
istrict 

(C
V

RD
) is currently w

orking on N
ew

 N
o

rm
al 

C
o

w
ich

an
: a m

ulti-phased project to take 
action on clim

ate change. This w
ork involves 

4 phases:

Ph
ase 1:	C

lim
ate Projections and 

Im
pacts A

nalysis

Ph
ase 2:	V

ulnerability and Risk A
ssessm

ents

Ph
ase 3:	A

daptation and M
itigation Strategy

Ph
ase 4:	Im

plem
entation of the Strategy

This report com
pletes the Phase 1 clim

ate 
projections and im

pacts analysis to support 
the next tw

o phases of the planning process, 
by providing clim

ate projections for the region 
that illustrate the dram

atic changes w
e can 

expect in years to com
e. The projections for 

the C
ow

ichan Valley are based on highest 
resolution inform

ation about future clim
ate 

available for our region: daily clim
ate m

odel 
projections from

 G
lobal C

lim
ate M

odels, 
statistically dow

nscaled to 10 km
 resolution, 

and then elevation corrected using historical 
gridded clim

atology at 800 m
 resolution. 

This report also identifies high-level im
pacts 

for our region, and sets the stage for further 
exploration planning and prioritization 
in Phase 2. In addition to the projections 
presented here, ongoing w

ork to project 
future sea level rise and increases to w

ater 
levels are being com

pleted and w
ill be 

presented in a separate docum
ent.

ROGER WILES
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EXEC
U

TIV
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M
M

A
R
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generally w
arm

er in the developed areas. This is 
im

portant for tem
perature indicators like frost 

days, w
hich illustrate that in the future, only the 

highest elevations in our region w
ill experience 

tem
peratures below

 freezing. O
utcom

es from
 

the sub-regional analysis also indicate the w
ettest 

areas in the m
ountains of the w

est coast w
ill 

becom
e even w

etter, and w
arm

er tem
peratures 

w
ill cause m

ore precipitation to fall as rain. A
pril 

1 snow
pack depth is projected to decrease by 

85%
 by the 2050s.

Regional Collaboration
Preparing for the changes ahead w

ill require 
provincial and regional governm

ents, local 
authorities, and agencies to w

ork together in 
developing a local, regional, and bioregional 
approach. Em

ergency preparedness and 
m

anagem
ent w

ill be an increasingly im
portant 

issue in the planning and delivery of services, 
program

s, and infrastructure. The public w
ill also 

need to be inform
ed and supported through the 

range of changes.

Early Recom
m

endations
The technical com

m
ittee has offered the follow

ing 
early recom

m
endations to be considered as the 

region continues to prepare and take action on 
clim

ate change adaptation. D
etailed analysis and 

structured recom
m

endations w
ill follow

 as a part 
of the overall adaptation planning exercise.

�� Take a “no-regrets” approach w
hen planning 

for adaptation, as the tim
e for action is now

.

�� U
tilize existing projections in all m

aster 
planning processes.

�� Establish stretch goals and visions in Regional 
C

ow
ichan 2050 planning process to ensure 

that adaptation is not an autom
atic fallback 

position.

�� Incorporate projections and im
pacts into all 

engineering and w
ater security planning. 

�� C
onduct additional analysis of drought-related 

indicators to m
ore fully understand specific 

im
pacts to soil, w

ater supply, and ecosystem
 

health at the landscape level.

�� D
evelop long-term

 com
m

unity w
ater security 

plans and update w
atershed strategies w

ith 
clim

ate projections to address future conflicts 
over w

ater use.

�� D
evelop an integrated hydrological m

onitoring 
and clim

ate netw
ork.

�� Identify and m
ap areas affected by increased 

clim
ate sensitivity (flooding, erosion, 

landslides) to assist in identifying specific risks.

�� C
onduct a regional, engineering-based 

analysis of infrastructure risks to inform
 asset 

m
anagem

ent.

�� D
evelop ID

F curves that reflect clim
ate 

projections for engineering decision m
aking 

related to infrastructure.

�� Incorporate A
PEG

 BC
 recom

m
endations for 

additional tolerances above projections.

�� D
evelop sea level rise land use m

anagem
ent 

zones.

�� Recognize the rural nature of the region and 
how

 this can affect the services provided. 

�� W
ork in partnerships w

ith other levels 
of governm

ent to address infrastructure 
shortages/deficiencies.

�� C
onduct a full risk assessm

ent of policy and 
infrastructure in partnership w

ith other levels 
of governm

ent.

�� C
om

m
unicate long-term

 projections to 
the general com

m
unity, stakeholders, and 

partners, along w
ith other relevant projections 

concerning sea level rise and forestry http://
w

w
w

.genetics.forestry.ubc.ca/cfcg/BEM
.htm

l.
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1      

Introduction

 T
he im

pacts of clim
ate change are becom

ing 
increasingly evident and are challenging all 

levels of governm
ent to develop m

ore resilient 
com

m
unities. Ensuring our region is as prepared 

as possible is critical to m
aintaining com

m
unity 

w
ell-being, environm

ental health, and a vibrant 
local econom

y over the long term
. The 2014–

2018 C
ow

ichan Valley Regional D
istrict (C

V
RD

) 
C

orporate Strategic Plan has set a m
andate 

to understand our region’s clim
ate risks and 

to com
plete adaptation plans that strengthen 

resilience, reduce risks, and take advantage of 
potentially em

erging opportunities. 

The first step tow
ards planning is understanding 

w
hat changes are projected for our region and 

beginning to build relationships betw
een the 

com
m

unity and governm
ent to im

prove our 
ability to adapt to changes ahead. To support 
this, the Pacific C

lim
ate Im

pacts C
onsortium

 
(PC

IC
) has w

orked w
ith the C

V
RD

 and a m
ulti-

stakeholder team
 to produce high-resolution 

regional projections to understand how
 the 

clim
ate in our region m

ay change by the 2050s 
and 2080s. This report presents inform

ation on 
tem

perature, precipitation, and related extrem
e 

indicators that, taken together, tell a story of 
how

 our clim
ate is expected to change over tim

e. 
H

igh-level com
m

ents on the possible im
pacts 

of these changes are also presented as a first 
step in w

orking collaboratively as a region to 

understand and prepare for the changes ahead. 
N

ew
 approaches to infrastructure, planning 

processes, and other regional m
anagem

ent, 
require long tim

elines to change, and this report 
gives decision m

akers a clear sign that action 
is required today to adapt and m

itigate further 
im

pacts. 

The first step towards planning is 
understanding what changes are 
projected for our region.
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IN
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O
D

U
C

TIO
N

This report offers a general description of our 
changing clim

ate, follow
ed by an expanded 

section on precipitation, sum
m

er tem
peratures, 

and w
inter tem

peratures. Each section includes 
a description of each indicator, along w

ith a 
sum

m
ary of the future projected clim

ate. C
ases 

w
here the results for a particular sub-regional 

indicator vary substantially from
 the regional 

average are noted in the analysis. The second 
chapter of this report provides a brief narrative 
describing how

 these changes could im
pact 

our region. These im
pact them

es are broken 
into the N

atural Environm
ent and the H

um
an 

Environm
ent. 

Sea level rise im
pacts are addressed by utilizing 

different sea level rise scenarios (1m
, 2m

, and 
3m

) along the regions east coast. This w
ork w

ill 
contribute to and be included in the next phase 
of the overall “N

ew
 N

orm
al C

ow
ichan” clim

ate 
adaption process using detailed coastal m

apping. 

Inform
ation provided in this docum

ent is not 
intended to serve as design guidelines for future 
planning. Rather it is intended to describe a 
probable future and enable our region’s planners, 
engineers, policy m

akers, and com
m

unity 
decision m

akers to m
ake better-inform

ed 
decisions on how

 to plan for and adapt to 
changes ahead.

This report offers a general description of our changing climate,  
followed by an expanded section on precipitation, summer temperatures,  
and winter temperatures. 

11
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M
ethodology    

Clim
ate Scenario Selection

 V
arious future trajectories of greenhouse 
gas (G

H
G

) em
issions are possible, and 

depend directly on global political initiatives 
and socio-econom

ic changes that w
ill occur 

over the com
ing years. This report presents the 

internationally recognized roughly “business 
as usual” G

H
G

 em
issions scenario, know

n as 
Representative C

oncentration Pathw
ay 8.5 

(RC
P8.5). A

dditional inform
ation from

 low
er 

em
issions scenarios (RC

P4.5 and RC
P2.6) is 

available for sensitivity analysis and to illustrate 
the relationship betw

een adaptation and G
H

G
 

em
issions reductions (by request).

In general term
s, RC

P8.5 corresponds to 
“business as usual” G

H
G

 em
issions for the 

rem
ainder of the century. The RC

P4.5 “m
edium

 
stabilization” scenario represents m

itigation 
efforts that result in about half of the em

issions 
com

pared to the RC
P8.5 scenario. Substantial 

and sustained reductions in G
H

G
 em

issions—
for 

exam
ple, extensive adoption of biofuels and 

vegetarianism
, along w

ith carbon capture and 
storage—

w
ould be required to achieve RC

P2.6, 
w

hich is the only pathw
ay that w

ould keep 
global w

arm
ing below

 2°C
 above pre-industrial 

tem
peratures. The projected global tem

perature 
change for each pathw

ay is illustrated below
.

To date, public policy continues to reflect 
the RC

P8.5 pathw
ay, even though recent 

aspirational goals, including the 2015 C
O

P21 
Paris A

greem
ent, correspond w

ith RC
P2.6. It 

is prudent to plan for an RC
P8.5 future until 

global m
itigation actions begin to catch up w

ith 
com

m
itm

ents.
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Representative Concentration  
Pathw

ays (RCPs) 

RC
Ps describe potential 21

st century 
scenarios of G

H
G

 em
issions, atm

ospheric 
G

H
G

 concentrations, aerosols, and land 
use. These RC

Ps are used for m
aking 

projections, and are based on the factors 
that drive anthropogenic G

H
G

 em
issions: 

population size, econom
ic activity, lifestyle, 

energy use, land use patterns, technology 
adoption, and clim

ate policy. Each of the 
RC

Ps directly relates to the choices m
ade by 

global society.

Figure 1: Em
issions Scenarios Figure S SPM

.6(a) from
 IPCC’s Clim

ate Change 2014 Synthesis Report show
s 

m
odeled global average surface tem

perature change relative to 1986-2005. The m
ean of the projections (lines) 

and a m
easure of uncertainty (shading) are show

n for RCP8.5 (red) and RCP2.6 (blue). The num
ber of clim

ate 
m

odels used to calculate the m
ean is indicated. 

Clim
ate M

odel Selection
M

any different, highly sophisticated m
odels are 

used to sim
ulate how

 the earth’s clim
ate w

ill 
respond to changes in G

H
G

 concentrations, 
each w

ith different strengths and w
eaknesses. 

To m
anage the uncertainty associated w

ith 
m

odelling, it is best practice to apply an 
“ensem

ble” approach that uses several m
odels 

to describe the bounds of projected clim
ate 

change.

The results in this report are based on a subset of 
clim

ate m
odels selected from

 the C
oupled M

odel 
Intercom

parison Project 5 (C
M

IP5). The C
M

IP5 
clim

ate m
odels w

ere first screened according to 
their ability to replicate historical data, and from

 
them

, the ensem
ble of 12 m

odels w
as chosen to 

provide the w
idest range of projected change for 

a set of clim
ate param

eters. 

It is best practice to apply an 
“ensemble” approach that 
uses several models to describe 
the bounds of projected 
climate change.
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Figure 2: Exam
ple of Im

proved Resolution from
 D

ow
nscaling Clim

ate M
odels Clim

atalogical 
precipitation for the 1971–2000 period as sim

ulated by the G
FD

L m
odel, and after applying BCCAQ

.

Inform
ation from

 the large-scale global clim
ate 

m
odels w

as translated into predictions at local 
scales using a procedure called dow

nscaling. 
The m

odel projections w
ere dow

nscaled to a 
10 km

 grid by m
aking use of a historical daily 

tim
e series (A

N
U

SPLIN
) in conjunction w

ith the 
clim

ate m
odel projections. BC

C
A

Q
 statistical 

dow
nscaling w

as used, w
hich is a hybrid clim

ate 
analogue/quantile m

apping m
ethod. D

aily 
tem

perature and precipitation observations and 
future projections at 10 km

 resolution w
ere then 

draped over an 800 m
 grid (PRISM

) of 1971–
2000 average tem

perature or precipitation to 
generate high-resolution m

aps. 

Indicator Derivation 
The historical baseline period used for all 
indicators in the report is 1971–2000. Values 
are averaged over this 30-year period to sm

ooth 
out annual variability. The future projections are 
for the 2020s, 2050s (w

hich is an average of 
m

odelled values over the 2041–2070 period), 
and 2080s (averaged over the 2071–2100 
period). The three RC

P scenarios have som
ew

hat 
sim

ilar G
H

G
 concentrations in the 2050s, but 

diverge considerably by the 2080s. Indicators of 
clim

ate change take a sim
ilar divergent pattern 

by the 2080s. 

M
any of the indicators of extrem

e events used 
in this report are derived using the definitions 
recom

m
ended by the Expert Team

 on C
lim

ate 
C

hange D
etection and Indices (ETC

C
D

I), know
n 

as the C
LIM

D
EX

 indices. The indicator nam
es 

used in this report have been translated into 
plain language. Som

e indicators are defined by 
ETC

C
D

I on a m
onthly basis only, such as TX

x 
(m

onthly m
axim

um
 daytim

e high tem
perature). 

In som
e cases, w

e consider seasonal and annual 
versions of C

LIM
D

EX
 indices by taking the 

corresponding m
axim

um
 (or m

inim
um

) from
 the 

highest (or low
est) m

onth in that season or year. 
The values given as projected changes for the 
2050s and 2080s in this report are the average 
values across all 12 m

odels.

Acronym
s

A
N

U
SPLIN

	
A

ustralian N
ational  

U
niversity Spline

BC
C

A
Q

	
Bias C

orrection/C
onstructed 

A
nalogues w

ith Q
uantile m

apping 
reordering

C
M

IP5	
C

oupled M
odel Intercom

parison 
Project 5

ETC
C

D
I	

Expert Team
 on C

lim
ate C

hange 
D

etection and Indices

G
FD

L	
G

eophysical Fluid D
ynam

ics 
Laboratory

G
H

G
	

G
reenhouse G

as

IPC
C

	
Intergovernm

ental Panel on  
C

lim
ate C

hange

14
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Sub-Regional Analysis
The higher elevations and rain shadow

 effect 
from

 the m
ountainous regions result in 

considerable variation in clim
atic conditions 

across our region. For exam
ple, the w

est coast of 
the region receives over three tim

es the annual 
precipitation com

pared to the east coast. In order 
to account for sub-regional variation in clim

ate 
change, projections for the various indicators 
have been sum

m
arized both for the region as a 

w
hole and for three sub-regions. C

ases w
here the 

results for a particular indicator vary substantially 
from

 the regional average are noted in the 
analysis. These sub-regions w

ere defined using 
w

atershed and sub-w
atershed boundaries to 

reflect efforts at w
atershed-based planning w

ithin 
the region. The three sub-regions are defined as 
follow

s (also see Figure 3: Sub-Regions):

D
evelo

p
ed

 A
rea: This sub-region includes 

the sm
aller, eastw

ard-flow
ing w

atersheds and 
coastal benchland areas in w

hich the m
ajority 

of the region’s population is located. For the 
larger C

ow
ichan, C

hem
ainus, and K

oksilah 
River w

atersheds, only the low
er sub-basins are 

included in this sub-region.

W
ater Su

p
p

ly W
atersh

ed
s: This sub-region 

includes the upper portion of the sub-basins for 
the C

ow
ichan, K

oksilah, and C
hem

ainus River 
w

atersheds and consists m
ainly of resource lands 

w
ithin the privately m

anaged forest landbase.

a m
uch finer scale. D

ifferences in hydrological, 
ecological, social, and other conditions at a 
w

atershed or sub-w
atershed level w

ill play a 
significant role in determ

ining the extent and 
nature of the im

pacts of the projected clim
ate 

change and the appropriate adaptations to those 
im

pacts over tim
e.

Figure 3: Subregions

W
est C

o
ast W

atersh
ed

s: This sub-region 
includes the very w

et, w
est-flow

ing w
atersheds, 

w
hich include a m

ix of parks and resource lands.

W
hile this w

ork provides projections at the 
regional and sub-regional level, future w

ork w
ill 

need to consider the im
pacts of projected clim

ate 
change and the responses to those im

pacts at 
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How to Read Figures
The follow

ing m
ethods w

ere used w
hen 

developing the values show
n in the tables, m

aps, 
and plots in this report: 

�� Values for each tim
e period (past, 2050s, and 

2080s) are averaged over each 30-year period. 
The 30-year period used to calculate past 
values is 1971–2000; the 2050s refer to 2041–
2070, and the 2080s refer to 2071–2100. 

�� Seasons are presented as w
inter (D

ecem
ber-

January-February), spring (M
arch-A

pril-
M

ay), sum
m

er (June-July-A
ugust), and fall 

(Septem
ber-O

ctober-N
ovem

ber). 

�� In tables throughout the docum
ent, projected 

change is given for the average of the m
odel 

ensem
ble along w

ith the range (10
th to 90

th 
percentile) of the m

odel ensem
ble. The 10

th to 
90

th percentile range describes the uncertainty 
am

ong the m
odels and natural clim

ate 
variability. 

�� Values in the tables (averages, ranges, 
percentiles, etc.) are provided for the region 
as a w

hole, as w
ell as for the sub-regional 

geographies w
here relevant. 

�� M
aps show

 only the average values of the 
m

odel ensem
ble. M

aps are provided in the 
body of the report w

hen they add m
eaning to 

data interpretation, w
ith additional m

aps for 
rem

aining indicators presented in A
ppendix 2. 

�� For the 1-in-20 events described in this report, 
the “5%

 chance of occurrence” is based on 
an average over each 30-year period. This 
m

eans that, since clim
ate change w

ill occur 
throughout that tim

e, there is slightly less than 
a 5%

 chance of such an event occurring at 
the beginning of the period and m

ore than 
5%

 chance at the end of the period, w
ith an 

average 5%
 chance per year over the period. 

�� This report provides several box-and-w
hisker 

plots to illustrate year-to-year and m
odel-

to-m
odel variability over tim

e. The diagram
 

below
 illustrates how

 these plots are to be 
interpreted.
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G
eneral Clim

ate Projections

 T
he C

ow
ichan Valley Regional D

istrict is 
already seeing the im

pacts of clim
ate change 

and can expect to see increased changes and 
interrelationships in the years to com

e. A
t a 

broad level, this w
ill m

ean the follow
ing physical 

changes: 

�� W
arm

er tem
peratures 

�� Longer dry spells in sum
m

er m
onths 

�� M
ore precipitation in fall, w

inter, and spring 

�� A
 decrease in snow

pack

�� M
ore intense extrem

e events 

These changes w
ill not alw

ays happen 
consistently over the region or over tim

e 
because seasonal and annual variations w

ill 
occur. For m

ost variables, projected change 
appears som

ew
hat different from

 the past by the 
2050s, and by the 2080s, projections indicate 
substantial changes, resulting in a very different 
clim

ate than in the C
ow

ichan region of today. 
This is particularly true for the tem

perature-
related variables. 

This section of the report presents general 
projections for our region, and is follow

ed by 
sections w

ith m
ore detailed clim

ate indicators, 
including indices of extrem

es for precipitation, 
sum

m
er tem

peratures, and w
inter tem

peratures. 
Each section includes a definition of the indicator 
and a sum

m
ary of projected values.

A N
ote on Interpretation

This report tells the story of how
 w

e can 
expect tem

perature and precipitation to 
change in the C

ow
ichan Valley region. W

hen 
review

ing the data provided in the tables 
and figures below

, it is im
portant to note the 

follow
ing: 

•  The 10
th to 90

th percentile values projected 
by the ensem

ble m
odels are im

portant 
for adaptation planning, as they take into 
account the range of uncertainty w

hen 
projecting future clim

ate change. Risk 

m
anagers m

ay find it appropriate to consider 
90

th percentile values w
hen planning critical 

infrastructure investm
ents. 

• For som
e indicators, values for specific 

geographic areas m
ay be m

ore appropriate 
than the regional or sub-regional averages 
presented in the tables. These values can be 
obtained by looking at the m

aps presented in 
the report body or utilizing the associated G

IS 
files.
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W
arm

er Tem
peratures

A
B

O
U

T TH
IS IN

D
ICA

TO
R

D
aytim

e high and nighttim
e low

 are averaged 
over each m

onth, each season, or annually in the 
tables and plots below

. 

PRO
JECTIO

N
S

A
ll m

odels project that daytim
e high and 

nighttim
e low

 tem
peratures w

ill rise. W
hile 

tem
perature can be expected to increase year 

round, the greatest increases w
ill occur in the 

sum
m

er m
onths. By the 2050s, daytim

e high 
tem

peratures w
ill be substantially w

arm
er (an 

increase of 3.2°C
 on average) in sum

m
er. By the 

2080s, w
e can expect sum

m
er daytim

e highs to 
increase by over 5°C

. 

N
ighttim

e low
s are also projected to w

arm
 by 

alm
ost 3°C

 in all seasons by the 2050s. In w
inter, 

this w
ill m

ean an average low
 of 2°C

 by the 
2050s, com

pared to an average low
 of  -0.6°C

 in 
the past, increasing to about 4°C

 by the 2080s. 
Sum

m
er nighttim

e low
s are also projected to 

increase dram
atically, from

 9°C
 in the past to 

over 14°C
 by the 2080s. Sim

ilar changes are also 
seen in each of the three sub-regions. 

table


 1:  REG
IO

N
A

L A
VERA

G
E D

A
YTIM

E H
IG

H
 TEM

PERA
TU

RE

Past (°C)
2050s Change (°C)

2080s Change (°C)

Average
(Range)

Average
(Range)

W
inter

5
2.4

(1.3 to 3.3)
4.4

(2.6 to 6.4)

Spring
11

2.7
(1.5 to 4.6)

4.3
(2.7 to 7.1)

Sum
m

er
20

3.2
(1.9 to 4.2)

5.2
(3.6 to 7.0)

Fall
13

2.6
(1.3 to 3.8)

4.2
(2.8 to 5.8)

Annual
12

2.7
(1.4 to 4.0)

4.5
(2.9 to 6.2)

table


 2:  REG
IO

N
A

L A
VERA

G
E N

IG
H

TTIM
E LO

W
 TEM

PERA
TU

RE

Past (°C)
2050s Change (°C)

2080s Change (°C)

Average
(Range)

Average
(Range)

W
inter

-1
2.6

(1.6 to 3.2)
4.4

(3.2 to 5.3)

Spring
2

2.5
(1.7 to 3.6)

4.1
(2.8 to 5.8)

Sum
m

er
9

2.8
(1.7 to 4.0)

4.7
(3.4 to 6.5)

Fall
5

2.6
(1.6 to 3.7)

4.2
(2.8 to 5.6)

Annual
4

2.6
(1.6 to 3.6)

 4.3
(3.0 to 5.8)

M
aps indicate that w

arm
ing is expected to be 

relatively uniform
 throughout the region, w

ith 
the m

ost w
arm

ing expected in the valleys and 
low

-lying areas. In the past, the average w
inter 

nighttim
e low

 tem
perature w

as below
 freezing. 

In future, only the highest elevations w
ill 

experience nighttim
e low

s below
 freezing. 
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N
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Figure 5: Sum
m

er Average D
aytim

e H
igh Tem

perature – Future (2050s) 
Figure 4: Sum

m
er Average D

aytim
e H

igh Tem
perature – Past  

W
arming is expected to be relatively uniform 

throughout the region, with the most warming  
expected in the valleys and low-lying areas.

W
arm

er Tem
peratures, Continued
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 Figure 6: W
inter Average N

ighttim
e Low

 Tem
perature – Past 

 In the past, the average winter nighttime low 
temperature was below freezing. In future, only the 
highest elevations will experience nighttime lows 
below freezing.

Figure 7: W
inter Average N

ighttim
e Low

 Tem
perature – Future (2050s) 

W
arm

er Tem
peratures, Continued
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Seasonal Variability 
in Tem

perature
The box-and-w

hisker plots of m
onthly daytim

e 
high and nighttim

e low
 tem

peratures provide 
a com

parison of the year-to-year variability in 
future to that experienced in the past. This show

s 
that the new

 norm
al for the region m

ay be very 
unlike the past. 

The daytim
e high tem

perature plot show
s that 

the m
edian daytim

e high in the 2080s are 
projected to be hotter than the 90th percentile 
of w

arm
 days in the past in m

any m
onths and 

even by the 2050s in som
e m

onths, w
ith the 

m
ost notable changes projected for July, A

ugust, 
and Septem

ber. In the 2080s, m
ost Septem

ber 
tem

peratures can be expected to be hotter than 
past A

ugust tem
peratures. In the 2080s, January 

daytim
e highs are projected to be generally 

w
arm

er than past M
arch tem

peratures. 

Figure 9: M
onthly N

ighttim
e Low

 Tem
perature – Past, 2050s, and 2080s 

Boxes from
 left to right in each m

onth indicate past, 2050s, 2080s. 

N
O

TE:

Further explanation of how
 to read 

the box-and-w
hisker plots is provided 

on page 7 under M
ethodology.

Figure 8: M
onthly D

aytim
e H

igh Tem
perature – Past, 2050s, and 2080s 

Boxes from
 left to right in each m

onth indicate past, 2050s, 2080s.  
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W
etter W

inters, Drier Sum
m

ers 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

Total precipitation is all precipitation sum
m

ed 
over a m

onth, season, or year, including rain 
and snow

 w
ater equivalent. This is a high-level 

indicator of how
 precipitation patterns can 

expect to change. 

PRO
JECTIO

N
S

Projections indicate that our region w
ill 

experience a m
odest increase in total annual 

precipitation of 5%
 by the 2050s and 11%

 by 
the 2080s. W

hile these increases alone are not 
a dram

atic departure from
 the past, the increase 

in precipitation is expected to be distributed 
unevenly over the seasons and am

ong extrem
e 

events. 

M
ost rain in our region falls over the w

inter 
m

onths, and this is projected to continue to 
occur in the future. The largest percentage 
increase in rainfall is expected to occur in the 
fall season, increasing 11%

 by the 2050s, and 
19%

 by the 2080s. M
odels indicate w

inter and 
spring precipitation w

ill both increase as w
ell. 

Sum
m

er, already our region’s driest season, m
ay 

experience a decline of 17%
 by the 2050s, and a 

decline of 26%
 by the 2080s. W

hile the m
odels 

indicate a range of possible change, they m
ostly 

agree about the direction of change for each 
season.

table


 3:  TO
TA

L PRECIPITA
TIO

N
 O

VER SEA
SO

N
S IN

 A
 YEA

R

Past (m
m

)
2050s 
(m

m
)

2080s  
(m

m
)

2050s Percent Change 
(%

)
2080s Percent Change 

(%
)

Average
(Range)

Average
(Range)

W
inter

818
856

932
5

(-2 to 11)
14

(2 to 26)

Spring
413

433
442

5
(-6 to 13)

7
(-5 to 17)

Sum
m

er
158

131
117

-17
(-41 to 2)

-26
(-49 to -6)

Fall
612

676
727

11
(-3 to 25)

19
(6 to 38)

Annual
2028

2124
2250

5
(1 to 10)

11
(2 to 16)

22



	
Climate Projections for the Cowichan Valley Regional District		

14      

G
EN

ER
A

L C
LIM

A
TE P

R
O

JEC
TIO

N
S

The m
ain distinction betw

een the regional and 
sub-regional num

bers is that the baselines for 
precipitation are different. The seasonal percent 
changes are sim

ilar throughout the region. 

By the 2080s, sum
m

er precipitation in the 
W

ater Supply W
atersheds are expected to be 

sim
ilar to sum

m
er precipitation in the D

eveloped 
A

rea today. C
onversely, by the 2080s, w

inter 
precipitation in the W

ater Supply W
atersheds 

table


 4:  SU
B

-REG
IO

N
A

L SEA
SO

N
A

L PRECIPITA
TIO

N
 

D
eveloped A

rea
W

ater Supply W
atersheds

W
est Coast W

atersheds

Past 
(m

m
)

2050s Change  
(m

m
)

2080s Change 
(m

m
)

Past 
(m

m
)

2050s Change 
(m

m
)

2080s Change 
(m

m
)

Past 
(m

m
)

2050s Change 
(m

m
)

2080s Change  
(m

m
)

W
inter

612
27

(-14 to 68)

88

(12 to 163)

857
40

(-21 to 93)

119

(17 to 221)

968
47

(-24 to 101)

136

(20 to 248)

Spring
279

16 

(-17 to 40)

24 

(-11 to 60)

435
21 

(-25 to 55)

31

(-19 to 76)

506
23

(-27 to 63)

33

(-27 to 81)

Sum
m

er
109

-20

(-44 to 3)

-29

(-56 to -5)

169
-30

(-67 to 3)

45

(-84 to -12)

186
-31

(-74 to 6)

-47

(-91 to -11)

Fall
429

48

(-20 to 11)

89

(32 to 174)

649
67

(-20 to 158)

121

(40 to 236)

736
75

(-19 to 181)

134

(46 to 258)

Annual
1514

74

(-10 to 148)

179

(42 to 264)

2126
102

(11 to 220)

234

(53 to 333)

2403
115

(20 to 262)

257

(52 to 358)

W
etter W

inters, Drier Sum
m

ers, Continued

w
ill look like w

inter precipitation in the W
est 

C
oast W

atersheds today. This is im
portant w

hen 
planning for storm

w
ater m

anagem
ent and flood 

control.

The m
aps on the follow

ing pages show
 the 

am
ount of precipitation projected, and indicate 

that the w
etter areas are expected to experience 

the largest increases in precipitation.

23
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G
EN

ER
A

L C
LIM

A
TE P

R
O

JEC
TIO

N
S

 Figure 11: Fall Precipitation – Future (2050s)
 Figure 10: Fall Precipitation – Past

W
etter areas are expected to experience the largest 

increases in precipitation.

W
etter W

inters, Drier Sum
m

ers, continued

24
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G
EN

ER
A

L C
LIM

A
TE P

R
O

JEC
TIO

N
S

Seasonal Variablility 
in Precipitation 
W

hen exam
ining m

onthly precipitation values 
in the plot below

, w
e see that the increases 

w
ithin a season are not uniform

 across m
onths. 

For exam
ple O

ctober, N
ovem

ber, and D
ecem

ber 
show

 the largest precipitation increases in 
both absolute and relative term

s. The plot also 
indicates the potential for drier sum

m
er m

onths 
in the future. Septem

ber is projected to get drier 
over tim

e, extending the dry season into fall. 

The m
odels illustrate that w

e can expect m
ore 

precipitation in the already w
et seasons, less 

precipitation in already dry sum
m

ers, and 
considerably m

ore rain falling in som
e years, 

w
hile other years w

ill experience droughts.

In southw
estern BC

, year-to-year precipitation 
variability is m

odulated by the Pacific D
ecadal 

O
scillation (PD

O
), w

hich has varied betw
een 

w
arm

 and cool phases a few
 tim

es over the last 
century. A

s w
ell, the El N

iño-Southern O
scillation 

(EN
SO

) varies betw
een three phases: neutral 

years, El N
iño events that typically m

ean a 
w

arm
er and drier w

inter and spring, and La N
iña 

events that are cooler and w
etter. 

Figure 12: M
onthly Total Precipitation – Past, 2050s, and 2080s 

Boxes from
 left to right in each m

onth indicate past, 2050s, 2080s. Further explanation of how
 to read 

the box-and-w
hisker plots is provided above in the M

ethodology section (page 7). 

The range of the natural variability of PD
O

 and 
EN

SO
 cycles is com

parable to the projected 
changes due to clim

ate change. Because 
future projections are based on 12 m

odel runs, 
the values in the tables approxim

ate average 
conditions in term

s of natural variability. 

To illustrate the influence of year-to-
year variability (including EN

SO
 and PD

O
 

contributions) on precipitation, the box and 
w

hisker plots below
 show

, for each m
onth of the 

year, the distribution of values in each 30-year 

period for all 12 m
odels. A

s  natural variability 
w

ill still exist in future and projected changes 
are superim

posed on variability, individual 
precipitation events that are m

ore intense than 
those experienced in the past are expected to 
occur. 

25
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Precipitation Indicators

 O
ur region’s drinking w

ater, as w
ell as 

w
ater for industry and agriculture, com

es 
from

 a variety of sources including lakes, rivers, 
and groundw

ater. Som
e utilities in the region 

have reservoirs, but these are sm
all and have 

lim
ited capacity for additional storage. C

hanges 
in precipitation patterns w

ill have im
pacts 

on surface w
ater availability, lake and river 

system
 levels, and ultim

ately on groundw
ater 

resources. C
hanges in precipitation w

ill also have 
im

pacts on w
ater quality, both in w

inter due to 
increasing sedim

entation, and in sum
m

er due 
to algal events driven by w

ater tem
perature and 

levels.

The m
ajority of the region outside of m

unicipal 
boundaries relies on natural drainage 
infrastructure (w

etlands, w
atercourses, and 

floodplains) to w
ithstand extrem

e w
eather 

events. The region’s netw
ork of roads and 

drainage system
s, operated by the provincial 

M
inistry of Transportation and Infrastructure and 

the m
unicipalities, w

as designed to w
ithstand 

past rainfall patterns. A
s the clim

ate w
arm

s, 
m

ore m
oisture is held in the atm

osphere and 
released during precipitation events, resulting 
in m

ore intense future storm
 events. A

lso, w
ith 

changing global clim
ate patterns, w

eather 
system

s like atm
ospheric rivers are likely to 

stall on the coast and, w
hen com

bined w
ith an 

increased precipitation intensity, w
e can expect 

to see longer and m
ore intense storm

 events 
com

ing off the Pacific in the future. D
uring these 

events, new
 thresholds for extrem

e w
eather 

events are likely to challenge the capacity of the 
regional sew

erage and drainage infrastructure 
currently in place

1.

W
e can expect to see longer and 

more intense storm events coming 
off the Pacific in the future.

1 For m
ore inform

ation, see: https://w
w

w
.pacificclim

ate.org/sites/default/files/publications/A
tm

ospheric%
20Report%

20Final%
20Revised.pdf

26
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P
R

EC
IP

ITA
TIO

N
 IN

D
IC

A
TO

R
S

Single-Day M
axim

um

A
B

O
U

T TH
IS IN

D
ICA

TO
R

Single-day m
axim

um
 precipitation describes the 

largest am
ount of rain that falls on any single day 

in the year. 

PRO
JECTIO

N
S

A
s noted previously in the G

eneral C
lim

ate 
Projections section, a m

odest increase (5%
) in 

total annual precipitation is expected by the 
2050s. M

odels project that the increase w
ill be 

concentrated into the w
ettest days. The w

ettest 
single day of the year is expected to see 17%

 
m

ore rain by the 2050s, and 30%
 m

ore by the 
2080s. The percent changes are sim

ilar across 
the sub-regions. Like the general precipitation 
num

bers, the baseline values for single-day 
m

axim
um

 precipitation in the sub-regions are 
different, w

hile the future percent changes are in 
line w

ith regional averages.

table


 5:   A
N

N
U

A
L D

RY SPELLS 

Past  
(days)

2050s 
(days)

2080s  
(days)

2050s Percent Change (%
)

2080s Percent Change (%
)

Average
(Range)

Average
(Range)

D
ry spell duration

22
26

29
20

(4 to 36)
32

(16 to 48)

Dry Spells 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

D
ry spells is a m

easure of the num
ber of 

consecutive days w
here daily precipitation is 

less than 1 m
m

. The value denotes the longest 
stretch of dry days in a year, typically in sum

m
er. 

This indicator reflects tim
es of the year w

hen 
w

atersheds/w
ater resources are not recharged by 

rainfall.

PRO
JECTIO

N
S

The past average longest period of consecutive 
days w

ithout rain (under 1 m
m

) in our region is 
22 days. D

ry spells on average are expected to 
increase to 26 days by the 2050s, and 29 days 
by the 2080s. Sub-regional trends align w

ith 
regional trends. 

5-Day M
axim

um 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

5-day m
axim

um
 precipitation describes the 

largest am
ount of rain that falls over a period of 

5 consecutive days in the year.

PRO
JECTIO

N
S

A
gain, as noted earlier, a m

odest increase (5%
) 

in total annual precipitation is expected by the 
2050s, w

ith m
odels projecting the increase 

w
ill be concentrated into the w

ettest days. The 
am

ount of rain in the w
ettest 5-day period is 

projected to increase by 10%
 by the 2050s, 

and 23%
 by the 2080s. Sub-regional percent 

changes are in line w
ith the regional projections.
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P
R

EC
IP

ITA
TIO

N
 IN

D
IC

A
TO

R
S

95
th-Percentile W

ettest Days 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

The 95
th-percentile w

ettest days precipitation 
indicator points to the total am

ount of rain that 
falls on the w

ettest days of the year, specifically 
on days w

hen precipitation exceeds a threshold 
set by the annual 95

th percentile of w
et days 

during the baseline period (1971–2000). This 
m

easure indicates how
 m

uch total annual 
precipitation falls during these heavy events, 
w

hich is a com
bination of both how

 often these 
events occur and the size of these events. 

PRO
JECTIO

N
S

The w
ettest periods in our region are projected 

to becom
e w

etter. The w
ettest days that 

exceed the baseline 95
th-percentile threshold 

are projected to produce 30%
 m

ore rain by the 
2050s, and 57%

 m
ore rain by the 2080s. M

ost 
of this increase in rain is due to those heavy rain 
days becom

ing m
ore frequent in the future. 

Sub-regional percent changes are in line w
ith the 

regional projections.

table


 6:  EXTREM
E PRECIPITA

TIO
N

Past (m
m

)
2050s Percent Change (%

)
2080s Percent Change (%

)

Average
(Range)

Average
(Range)

Single-day m
axim

um
 

precipitation
75

17
(4 to 28)

30
(10 to 40)

Five-day m
axim

um
 

precipitation
177

10
(3 to 20)

23
(8 to 33)

95
th-percentile w

ettest 
days precipitation 

448
30

(9 to 57)
57

(36 to 81)

99
th-percentile w

ettest 
days precipitation

134
65

(26 to 107)
120

(59 to 161)

1-in-20 w
ettest day

112
30

(11 to 45)
39

(22 to 57)

99
th-Percentile W

ettest Days 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

The 99
th-percentile w

ettest days precipitation 
indicator points to the total am

ount of rain that 
falls on the w

ettest days of the year, specifically 
on days w

hen precipitation exceeds a threshold 
set by the annual 99

th percentile of w
et days 

during the baseline period (1971–2000). This 
m

easure indicates how
 m

uch total annual 
precipitation falls during these heavy events, 
w

hich is a com
bination of both how

 often these 
events occur and the size of these events.

PRO
JECTIO

N
S

M
ore precipitation is expected to fall during 

the 99
th-percentile w

ettest days extrem
e storm

 
events in the future. Larger 99

th-percentile 
w

ettest days events could m
ean up to 65%

 
m

ore rain by the 2050s, and 120%
 by the 

2080s. These projected large increases m
ean 

that w
e can expect m

ore frequent and m
ore 

intense storm
s in the future, w

ith m
ore rain 

falling during extrem
e dow

npours. Sub-regional 
percentile changes are in line w

ith the regional 
projections.
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P
R

EC
IP

ITA
TIO

N
 IN

D
IC

A
TO

R
S

1-in-20 W
ettest Day

A
B

O
U

T TH
IS IN

D
ICA

TO
R

The 1-in-20 w
ettest day is the day so w

et that it 
has only a 1-in-20 chance of occurring in a given 
year. That is, there is a 5%

 chance in any year 
that a 1-day rainfall event of this m

agnitude w
ill 

occur. This indicator is useful w
hen planning for 

future infrastructure and forest production.

PRO
JECTIO

N
S

M
ore precipitation is expected to fall during the 

1-in-20 (or 5%
 chance) w

ettest day extrem
e 

storm
 events in the future. 1-in-20 w

ettest 
day events could be about 30%

 m
ore intense 

by the 2050s, and alm
ost 40%

 by the 2080s. 
Sub-regional projections indicate that the w

etter 
areas w

ill becom
e increasingly w

etter over tim
e, 

and indicate w
e should expect year-to-year 

variability in precipitation levels.

table


 7:  EXTREM
E PRECIPITA

TIO
N

 IN
 TH

E SU
B

-REG
IO

N
S

D
eveloped A

rea
W

ater Supply W
atersheds

W
est Coast W

atersheds

Past 
(m

m
)

2050s 
Change  

(m
m

)

2080s 
Change  

(m
m

)

Past 
(m

m
)

2050s  
Change 

(m
m

)

2080s 
Change 

(m
m

)

Past 
(m

m
)

2050s 
Change 

(m
m

)

2080s  
Change  

(m
m

)

Single-day m
axim

um
 

precipitation
61

10

(2 to 19)

18

(6 to 28)

79
14

(2 to 24)

24

(8 to 35)

87
15

(4 to 26)

25

(11 to 34)

Five-day m
axim

um
 

precipitation
139

14

(5 to 29)

33 

(8 to 47)

186
20 

(4 to 37)

43

(14 to 60)

206
22

(7 to 38)

45

(11 to 34)

95
th-percentile w

ettest 
days precipitation 

329
96

(16 to 185)

193

(129 to 277)

471
139

(44 to 263)

265

(168 to 371)

536
158

(54 to 296)

297

(2015 to 410)

99
th-percentile w

ettest 
days precipitation

100
63

(26 to 105)

123

(59 to 182)

141
87

(38 to 144)

166

(92 to 219)

158
101

(50 to 163)

183

(107 to 231)

1-in-20 w
ettest day 

precipitation
95

23

(8 to 41)

34

(13 to 52)

118
38

(11 to 59)

49

(27 to 70)

128
42

(21 to 60)

48

(30 to 69)
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Sum
m

er Tem
perature Indicators

 T
he dow

nscaled outputs from
 the clim

ate 
m

odels project w
arm

ing in average sum
m

er 
(June-July-A

ugust) daytim
e high tem

peratures. 
W

hile w
arm

er tem
peratures m

ay have benefits 
and be w

elcom
ed in som

e w
ays, they w

ill also 
need careful consideration w

hen planning for a 
grow

ing population in the region. D
escriptions 

of these indicators are offered below
, and 

values for these projections are given in Table 8: 
H

ot Sum
m

er Indicators. Sub-regional num
bers 

illustrate that tem
peratures are generally w

arm
er 

in the D
eveloped A

reas, and cooler in the W
est 

C
oast W

atersheds, w
hile projected changes are 

relatively uniform
 across the region. Sub-regional 

values are given in Table 9: H
ot Sum

m
ers in the 

Sub-Regions. These indicators are useful w
hen 

planning for agriculture, and for understanding 
how

 ecological system
s w

ill change over tim
e, 

including fish productivity and plant grow
th.

Sum
m

er Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

Sum
m

er days tells us how
 m

any days reach 
tem

peratures over 25°C
 in any one year. This 

m
easure indicates how

 often w
e can expect 

“sum
m

er w
eather” to occur in the future.

Figure 13: 
Annual Sum

m
er 

D
ays – 2050s

PRO
JECTIO

N
S

In the past, our region experienced 16 “sum
m

er 

days” a year, and w
e can expect significantly 

m
ore in the future. M

odels project m
ore than 

double the num
ber of sum

m
er days by the 

2050s, and m
ore than triple by the 2080s. This 

m
eans that future sum

m
ers m

ay have 39 days 

above 25°C
 by the 2050s, and 59 days by the 

2080s. The D
eveloped A

rea, w
here the m

ajority 

of the population is concentrated, experienced 

23 sum
m

er days in the past. By the 2050s, 54 
sum

m
er days a year are projected, and 78 by 

the 2080s. This m
arks a significant change from

 
the past.

The m
ap for sum

m
er days included below

 show
s 

that the num
ber of hot days are projected to be 

highest in the eastern reaches of our region, w
ith 

the greatest changes in the D
eveloped A

rea w
ith 

the m
ost population that already experiences 

w
arm

er tem
peratures.
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

table


 8:  H
O

T SU
M

M
ER IN

D
ICA

TO
RS – REG

IO
N

A
L A

VERA
G

ES 

Past (days)
2050s (days)

2080s (days)
2050s Change (days)

2080s Change (days)

Average
(Range)

Average
(Range)

Sum
m

er days 
(# of days >25°C)

16
39

59
23

 (15 to 32)
43

(28 to 62)

Past (°C)
2050s (°C)

2080s (°C)
2050s Change (°C)

2080s Change (°C)

Average
(Range)

Average
(Range)

H
ottest daytim

e high (°C)
30

33
35

3.3
(2.0 to 4.0)

5.5
 (3.9 to 7.2)

1-in-20 hottest daytim
e high (°C)

33
37

39
4.1

(2.6 to 5.2)
6.0

 (4.1 to 7.9)

table


 9:  H
O

T SU
M

M
ERS IN

 TH
E SU

B
-REG

IO
N

S 

D
eveloped A

rea
W

ater Supply W
atersheds

W
est Coast W

atersheds
Past  

(days)
2050s 

Change 
(days)

2080s 
Change 
(days)

Past 
(days)

2050s 
Change  
(days)

2080s 
Change  
(days)

Past 
(days)

2050s 
Change  
(days)

2080s 
Change  
(days)

Sum
m

er days 
(# of days >25°C)

23
31

(19 to 42)

55

(35 to 78)

16
21

(13 to 30)

40

(27 to 57)

10
18

(11 to 26)

36

(25 to 48)

Past (°C)
2050s 

Change 
(°C)

2080s 
Change 

(°C)

Past (°C)
2050s 

Change  
(°C)

2080s 
Change 

(°C)

Past (°C)
2050s 

Change 
(°C)

2080s 
Change  

(°C)

H
ottest daytim

e 
high (°C)

31
3.5

(2.2 to 4.4)

5.7

(3.9 to 7.7)

30
3.3

(2.0 to 4.0

5.5

(3.9 to 7.3)

29
3.1

(1.9 to 3.6)

5.2

(3.8 to 6.7)

1-in-20 hottest 
daytim

e high (°C)

34
4.3

(2.6 to 5.8)

6.3

(4.3 to 8.6)

33
4.2

(2.8 to 5.3)

6.0

(4.3 to 8.1)

33
3.8

(2.5 to 4.7)

5.6

(3.8 to 7.0)

Sum
m

er Tem
perature Indicators
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

Hottest Day 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

H
ottest day refers to the highest daytim

e high 
tem

perature of the year, usually experienced 
during the sum

m
er m

onths. The m
axim

um
 for 

each year is an indicator of extrem
e tem

peratures 
and is averaged over a 30-year period. 

PRO
JECTIO

N
S

The past hottest day tem
perature w

as 30°C
 

for the region. W
e can expect increases to 

over 33°C
 by the 2050s, and alm

ost 36°C
 by 

the 2080s. Like sum
m

er days (show
n above) 

the highest increases can be expected in our 
region’s D

eveloped A
rea. A

n increase in hottest 
day tem

peratures is projected to cause up 
to one w

eek of tropical nights (nights w
hen 

tem
peratures do not decrease below

 25°C
) in the 

future. These w
arm

ing trends are sim
ilar in the 

sub-regions.

Figure 14: Annual H
ottest D

ays – 2050s
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

1-in-20 Hottest Day 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

1-in-20 hottest day refers to the day so hot that 
it has only a one-in-tw

enty chance of occurring 
in a given year. That is, there is a 5%

 chance 
in any year that tem

peratures could reach this 
m

agnitude. 

PRO
JECTIO

N
S

A
s tem

peratures w
arm

, so w
ill extrem

e heat 
events. O

ur past 1-in-20 hottest day tem
perature 

is about 33°C
. By the 2050s w

e can expect 
this value to increase to over 37°C

, and to over 
39°C

 by the 2080s. In low
-lying areas w

here 
the population is centered, like D

uncan the past 
event is about 34°C

 and w
e can expect 1-in-20 

hottest day tem
peratures to rise by 4°C

 to 38°C
 

by the 2050s, and to over 40°C
 by the 2080s. 

This is a significant departure from
 w

hat the 
region is accustom

ed to experiencing. 

The 1-in-20 hottest day tem
peratures are 

projected to affect the entire region, and like 
other hot sum

m
er indicators, are m

ostly likely to 
affect valleys and eastern reaches.

Figure 15: 1-in-20 H
ottest D

ay – 2050s
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

Cooling Degree Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

C
ooling degree days refers to the num

ber 
of degrees that a day’s average tem

perature 
is above 18°C

, and is used to estim
ate the 

use of air conditioning to cool buildings. To 
determ

ine the num
ber of cooling degree days in 

a m
onth, the num

ber of degrees that the daily 
tem

perature is over 18°C
 for each day is added 

to give a total value. 

PRO
JECTIO

N
S

H
istorically there has been very little dem

and 
for cooling in the D

eveloped A
rea of our region. 

This is reflected in the baseline average of 47 
cooling degree days in the past. In the future 
it is projected that there w

ill be an over 300%
 

increase in cooling degree days by the 2050s, 
and an over 700%

 increase by the 2080s. The 
large relative increases are partly due to a low

 
historical baseline. 

table


 10:   CO
O

LIN
G

 D
EG

REE D
A

YS 

Past  
(degree 

days)

2050s 
(degree 

days)

2080s  
(degree 

days)

2050s Percent Change 
(%

)
2080s Percent Change 

(%
)

Average
(Range)

Average
(Range)

Region
28

136
272

387
(213 to 575)

868
(512 to 1387)

D
eveloped 

Area
47

208
387

342 
(198 to 515)

720
(439 to 1172)

Historically there has been very little demand for cooling in the 
Developed Area of our region. The large relative increases are 
partly due to a low historical baseline. 
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

Figure 17: Cooling D
egree D

ays – 2050s

Cooling Degree Days, Continued

Figure 16: Cooling D
egree D

ays – Past

Cooling degree days refers to the number of degrees that 
a day’s average temperature is above 18°C, and is used to 
estimate the use of air conditioning to cool buildings.
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

Growing Season Length

A
B

O
U

T TH
IS IN

D
ICA

TO
R

G
row

ing season length is an annual m
easure 

that counts the num
ber of days betw

een the 
first span of at least six days w

ith a daily average 
tem

perature greater than 5°C
 and the first span 

after July 1 of six days w
ith tem

perature less 
than 5°C

. It indicates the length of the grow
ing 

season for typical plants or crops. 

PRO
JECTIO

N
S

In the past, our region had an average of 237 
days in the grow

ing season. W
e can expect 66 

days w
ill be added to the grow

ing season by 
the 2050s, and 100 days by the 2080s, resulting 
in nearly a year-round grow

ing season of 337 
days on average. In forest ecosystem

s at higher 
elevations, the grow

ing season w
ill lengthen 

by m
ore days as higher tem

peratures creep up 
the m

ountains and m
ore days tip over the 5°C

 
threshold. By the 2080s, w

e w
ill see a grow

ing-
season length at higher elevations sim

ilar to that 
projected for the D

eveloped A
rea (337 days and 

349 days respectively). 

table


 11:   G
RO

W
IN

G
 SEA

SO
N

 LEN
G

TH
 

Past  
(days)

2050s 
(days)

2080s  
(days)

2050s Change (days)
2080s Change (days)

Average
(Range)

Average
(Range)

Region
237

303
337

66
(46 to 80)

100
(85 to 113)

D
eveloped 

Area
262

322
349

60
(47 to 71)

87
(78 to 94)

W
ater 

Supply 
W

atersheds
218

287
328

69
(46 to 86)

110
(89 to 126)

W
est Coast 

W
atersheds

232
301

337
69

(49 to 85)
105

(92 to 118)
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

 Figure 19: G
row

ing Season Length – 2050s
Figure 18: G

row
ing Season Length – Past

Growing Season Length, Continued

W
e can expect 66 days will be added to the growing 

season by the 2050s, and 100 days by the 2080s.
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SU
M

M
ER

 TEM
P

ER
A

TU
R

E IN
D

IC
A

TO
R

S

Growing Degree Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

G
row

ing degree days are a m
easure of heat 

accum
ulation that is useful for agriculture and 

horticulture. G
row

ing degree days are calculated 
by how

 m
uch w

arm
er daily tem

peratures are 
com

pared to a base tem
perature of 5°C

 (note: 
5°C

 is used for this report, though different 
base tem

peratures m
ay be used for different 

crops). For exam
ple, if a day had an average 

tem
perature of 11°C

, that day w
ould have a 

value of 6 grow
ing degree days. A

nnual grow
ing 

degree days are the total of adding this for 
each day of the year. This m

easure is useful for 
determ

ining future agricultural opportunities, 
and to understand drivers of change in ecological 
system

s, for exam
ple fish productivity. 

PRO
JECTIO

N
S

In the past, there w
ere 1505 grow

ing degree 
days on average in our region. Projections 
indicate increases in grow

ing degree days 
throughout the region. By the 2050s, w

e can 
expect 49%

 m
ore grow

ing degree days, and 
85%

 m
ore grow

ing degree days by the 2080s. 
Sim

ilar to the grow
ing season length, trends 

in the sub-regions are in line w
ith regional 

projections, w
ith slightly m

ore increases in higher 
elevations.

table


 12:   G
RO

W
IN

G
 D

EG
REE D

A
YS 

Past  
(degree 

days)

2050s 
(degree 

days)

2080s  
(degree 

days)

2050s Percent Change 
(%

)
2080s Percent Change 

 (%
)

Average
(Range)

Average
(Range)

Region
1505

2238
2807

49
(26 to 74)

85.3
(53 to 121)

D
eveloped 

Area
1772

2588
3177

46
(25 to 69)

79.4
(48 to 113)

W
ater 

Supply 
W

atersheds
1380

2074
2605

51
(26 to 78)

88.8
(54 to 127)

W
est Coast 

W
atersheds

1384
2079

2611
50

(28 to 77)
88.8

(55 to 126)

Figure 20: 
G

row
ing D

egree 
D

ays – Anom
aly
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W
inter Tem

perature 
Indicators

 F
uture clim

ate projections suggest our region 
can expect to see w

arm
er w

inter m
onths. 

These indicators provide insight into the “new
 

norm
al” for w

inter tem
peratures in our region, 

and are useful w
hen trying to determ

ine how
 

local ecological system
s w

ill change over tim
e. 

W
arm

est W
inter Day

A
B

O
U

T TH
IS IN

D
ICA

TO
R

W
arm

est w
inter day is the highest tem

perature 
recorded during the w

inter m
onths, in an 

average year. This indicator is helpful to 
understand w

inter tem
perature trends w

hen 
considered in com

bination w
ith the coldest 

w
inter night tem

peratures below
. 

PRO
JECTIO

N
S

By the 2050s, w
e can expect to see the w

arm
est 

w
inter tem

perature to rise from
 12°C

 to about 
14°C

. This value m
ay increase to about 17°C

 by 
the 2080s (projections range from

 14°C
 to 22°C

, 
depending on the m

odel). Sub-regional trends 
are sim

ilar to regional trends.

table


 13:   W
A

RM
ER W

IN
TER TEM

PERA
TU

RES

Past  
(°C)

2050s 
(°C)

2080s  
(°C)

2050s Change (°C)
2080s Change (°C)

Average
(Range)

Average
(Range)

W
arm

est 
w

inter day 
12

14
17

2.7
(0.2 to 5.2)

5.2
(1.8 to 10.3)

Coldest 
w

inter night 
-10

-6
-3

4.1
(2.3 to 5.7)

6.7
(4.8 to 7.9)

1-in-20 
coldest night

-17
-13

-10
3.8

(1.8 to 5.5)
6.5

(4.5 to 7.9)
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W
IN

TER
 TEM

P
ER

A
TU

R
E IN

D
IC

A
TO

R
S

Coldest W
inter Night

A
B

O
U

T TH
IS IN

D
ICA

TO
R

C
oldest w

inter night refers to the low
est 

tem
perature of the year, usually experienced at 

nighttim
e during the w

inter m
onths. 

PRO
JECTIO

N
S

In the past, the coldest night had a tem
perature 

of -10°C
. M

odels project the annual m
inim

um
 

tem
perature to w

arm
 by roughly 4°C

 by the 
2050s, to -6°C

, and by about 7°C
 by the 2080s, 

to -3°C
. In the future, tem

peratures below
 

freezing w
ill rarely occur anyw

here but at the 
highest elevations. Sub-regional changes are 
sim

ilar to regional projections.

table


 14:  W
A

RM
ER W

IN
TER TEM

PERA
TU

RES IN
 TH

E SU
B

-REG
IO

N
S

D
eveloped A

rea
W

ater Supply W
atersheds

W
est Coast W

atersheds

Past  
(°C)

2050s  
Change  

(°C)

2080s 
Change 

(°C)

Past  
(°C)

2050s 
Change  

(°C)

2080s 
Change  

(°C)

Past  
(°C)

2050s 
Change 

(°C)

2080s 
Change 

(°C)

W
arm

est w
inter day

12
2.9

(0.4 to 5.5)

5.5

(2.0 to 10.5)

11
2.7

(0.0 to 5.4)

5.3

(1.8 to 10.7)

11
2.6

(0.1 to 4.8)

5.0

(1.7 to 10.0)

Coldest w
inter night

-10
4.3

(2.5 to 5.8)

6.8 

(4.8 to 8.1)

-11
4.2

(2.3 to 5.8)

6.8 

(4.8 to 8.1)

-10
3.9

(2.2 to 5.5)

6.4

(4.6 to 7.6)

1-in-20 coldest night
-16

3.9 

(1.8 to 5.8)

6.3 

(4.6 to 8.1)

-18
3.8

(1.8 to 5.7)

-6.6

(4.5 to 8.2)

-16
3.5

(1.1 to 5.4)

6.4

(4.3 to 7.9)
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W
IN

TER
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P
ER

A
TU

R
E IN

D
IC

A
TO

R
S

1-in-20 Coldest Night 

A
B

O
U

T TH
IS IN

D
ICA

TO
R

1-in-20 coldest night refers to a nighttim
e low

 
tem

perature so cold that it has only a one-in-
tw

enty chance of occurring in a given year. 
That is, there is a 5%

 chance in any year that a 
m

inim
um

 tem
perature of this value w

ill occur. 
This indicator is a m

arker of extrem
e w

inter cold 
tem

peratures.

PRO
JECTIO

N
S

The 1-in-20 coldest night across the region is 
projected to increase by alm

ost 4°C
 by the 2050s 

to -13°C
, and over 6°C

 by the 2080s to -10°C
. 

Sub-regional changes are sim
ilar to regional 

projections. 

table


 15:   A
N

N
U

A
L H

EA
TIN

G
 D

EG
REE D

A
YS 

Past  
(degree 

days)

2050s 
(degree 

days)

2080s  
(degree 

days)

2050s Percent Change 
(%

)
2080s Percent Change  

(%
)

Average
(Range)

Average
(Range)

Region
3659

2793
2290

-24
(-33 to -14)

-37
(-51 to -26)

Heating Degree Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

H
eating degree days refers to the num

ber 
of degrees that a day’s average tem

perature 
is below

 18°C
, and is used to estim

ate the 
am

ount of energy used to heat buildings. To 
determ

ine the num
ber of heating degree days in 

a m
onth, the num

ber of degrees that the daily 
tem

perature is below
 18°C

 for each day w
ould 

be added to give a total value. 

PRO
JECTIO

N
S

O
ur region experiences m

any m
ore heating 

degree days com
pared to cooling degree days. 

O
ur past regional annual average of heating 

degree days is alm
ost 3700. H

eating degree days 
are projected to decrease by 24%

 by 2050s, 
and by 37%

 by the 2080s. Sub-regional percent 
changes are sim

ilar, w
ith decreases of 23%

 to 
26%

 by the 2050s. 

Heating degree days are 
projected to decrease by 24% 
by 2050s, and by 37% by the 
2080s. Sub-regional percent 
changes are similar, with 
decreases of 23% to 26% by 
the 2050s. 
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W
IN
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P
ER
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R
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TO
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Figure 21: H
eating D

egree D
ays – Past

Heating Degree Days, Continued

 Figure 22: H
eating D

egree D
ays – 2050s
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W
IN
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P
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R
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A
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R
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Frost Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

Frost days is an annual count of days w
hen the 

daily m
inim

um
 tem

perature is less than 0°C
, 

w
hich m

ay result in frost on the ground. This 
indicator is useful w

hen predicting w
hich species 

m
ay thrive in our shifting ecosystem

.

PRO
JECTIO

N
S

In the past, our region had 86 frost days a year. 
Low

er elevations experienced only 66 frost days, 
w

hile there w
ere 101 days in the W

ater Supply 
W

atersheds. Future projections indicate the 
region m

ay expect 32 frost days by the 2050s, 
and 15 by the 2080s. C

hanges are relatively 
uniform

 across the region. By the 2080s, the 
“new

 norm
al” is a clim

ate that is alm
ost entirely 

frost-free in low
er elevations, w

ith higher 
elevations experiencing only tw

o to three w
eeks 

of frost days a year.

table


 16:   A
N

N
U

A
L FRO

ST D
A

YS

Past  
(°C)

2050s 
(°C)

2080s  
(°C)

2050s Change (°C)
2080s Change (°C)

Average
(Range)

Average
(Range)

Region
86

32
15

-54
(-66 to -41)

-71
 (-80 to -60)

D
eveloped 

Area
66

20
8

-46
(-56 to -35)

-58
 (-63 to -50)

W
ater 

Supply 
W

atersheds
101

41
19

-60
(-75 to -46)

-82
 (-93 to -68)

W
est Coast 

W
atersheds

88
33

15
-55

(-69 to -42)
-73

 (-82 to -62)
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 Figure 24: Annual Frost D
ays – 2050s

Figure 23: Annual Frost D
ays – Past

Frost Days, Continued
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W
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Ice Days

A
B

O
U

T TH
IS IN

D
ICA

TO
R

Ice days are days w
hen daytim

e high tem
perature 

is less than 0°C
.

PRO
JECTIO

N
S

In the past, our region had on average 6 ice days 
per year, m

ainly in areas of higher elevation. 
Future projections indicate a “new

 norm
al” 

w
here higher elevation areas experience very few

 
days, if any, w

hen the daily high tem
perature 

rem
ains below

 freezing. The region m
ay expect 

2 ice days by the 2050s, and by the 2080s 
tem

peratures below
 freezing w

ill rarely occur 
anyw

here but at the highest elevations, as show
n 

in the plots below
. 

table


 17:   A
N

N
U

A
L ICE D

A
YS

Past  
(days)

2050s 
(days)

2080s  
(days)

2050s Change (days)
2080s Change (days)

Average
(Range)

Average
(Range)

Ice days 

(# of days 
<  0°C)

6
2

0
-4

(-6 to -2)
-6

(7 to -5)
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 Figure 26: Annual Ice D
ays – 2050s

Figure 25:  Annual Ice D
ays – Past

Ice Days, Continued

Future projections indicate a “new normal” where higher 
elevation areas experience very few days, if any, when the 
daily high temperature remains below freezing. 
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Regional Im
pacts

 T
he projected changes to our clim

ate 
discussed in this report w

ill have m
ultiple 

im
pacts in our region, and on the land- and 

w
ater-based ecosystem

s on w
hich w

e depend. 
Tem

perature rise, and the dram
atic increase in 

variability, or “unusual w
eather for this season,” 

can expect to cause stress to som
e and create 

opportunities for others. This section provides 
a brief overview

 of the types of im
pacts w

e 
can expect in various sectors. A

 m
ore in-depth 

analysis of these im
pacts w

ill be the focus of the 
next phase of N

ew
 N

orm
al C

ow
ichan, w

hich 
w

ill explore these in m
ore detail and develop a 

suite of actions. This report is intended to spark 
a deeper discussion am

ong com
m

unity leaders 
involved in conducting land-use planning, 
m

anaging and designing safe and sustainable 
infrastructure, m

anaging the health of our 
population and ecosystem

s, and anticipating the 
econom

ic challenges and opportunities ahead. 
This w

ill be further exam
ined in the follow

ing 
phases of N

ew
 N

orm
al C

ow
ichan.

The im
pacts of clim

ate change are com
plex 

and interrelated. For the purposes of this high-
level scan they are organized into the follow

ing 
categories:

�� Ecosystem
s and Biodiversity 

�� W
atershed and G

roundw
ater H

ealth

�� H
ealth and W

ell-being

�� Infrastructure
�� Econom

ic D
evelopm

ent

�� Bioregional C
arrying C

apacity
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R
EG

IO
N

A
L IM

P
A

C
TS

Ecosystem
s and Biodiversity

A
s clim

ate change occurs, ecosystem
s and 

species can be expected to experience stress, 
resulting in changes to biological diversity. A

t a 
high level, w

e can predict w
arm

er tem
peratures 

and increased variability to upset the tim
ing of 

biological cycles and strain sensitive habitat. 
W

arm
er tem

peratures w
ill also enhance the 

potential for invasive species, pests, and 
pathogens to increase across the region, w

hich 
are likely to com

prom
ise native species.

TERRESTRIA
L ECO

SYSTEM
S (FO

RESTS, 
W

ETLA
N

D
S, CO

N
N

ECTIO
N

S TO
 A

Q
U

A
TIC 

ECO
SYSTEM

S) 

W
hile som

e terrestrial species m
ay thrive in 

our future clim
ate, others m

ay decline. Longer 
drought periods, coupled w

ith m
ore intense 

precipitation at other tim
es, is likely to have an 

im
pact on soil chem

istry and the soil’s capacity 
to absorb and retain w

ater, w
hich m

ay lead to 
increased risk of slope failure, overland flooding, 
stream

 collapse, and transport of silt to w
ater 

bodies. C
om

prom
ised soil conditions and root 

system
s m

ay increase the risk of trees being 
blow

n dow
n. A

n increase in the risk of w
ildfires 

can also be expected, further stressing upland 
forest w

ater-holding capacity, exposing soils 
directly to the elem

ents, and causing further 
erosion. 

Earlier springs and a longer grow
ing season 

m
ay cause som

e species’ reproductive and 
biological cycles to be out of sync w

ith the new
 

clim
ate. Early leaf developm

ent could shade the 
understory of deciduous forests, w

hich could 
cause species loss and im

pacts throughout the 
food chain. W

e can expect C
edar, a sentinel 

species to the region already under stress, to 
reduce in range, w

hile G
arry O

ak, a rare and 
im

periled ecosystem
, m

ay have the potential to 

expand in range. N
ew

 species seeking refuge 
from

 a w
arm

ing south m
ay m

igrate to our region 
through a variety of m

eans. W
ith w

arm
er, drier 

sum
m

ers, w
e can expect an increasing scarcity of 

w
ater, changes to plant grow

th rates, heat stress, 
and reduced quality of forage crops. 

A
Q

U
A

TIC ECO
SYSTEM

S A
N

D
 

SPECIES H
EA

LTH

Tem
perature increases and changes in 

precipitation over the seasons can be expected 
to affect our regional w

ater-based ecosystem
s. 

A
quatic habitat and species m

ay be stressed 
in sum

m
er by decreasing stream

flow
, w

arm
er 

w
ater tem

peratures, and an earlier freshet. 
In the fall/w

inter/spring, aquatic habitat and 
species w

ill be stressed by increased erosion 
bringing silt and sedim

ents into w
atercourses 

and estuaries. These changes m
ay affect salm

on 
m

igration and their long-term
 survival in m

any 
of the region’s w

atersheds. Loss of salm
on as a 

key nutrient driver w
ould affect the long-term

 
viability of forest ecosystem

s particularly w
ith 

increased rainfall further reducing nutrient levels. 
Fish species in upland w

ater bodies, and those 
that m

igrate betw
een fresh w

ater and the ocean 
w

ould also be affected by the expected changes 
to habitat described above. W

arm
er w

ater also 
enhances the potential for algal bloom

s, invasive 
w

eed grow
th, and low

 oxygen levels that w
ould 

further stress these sensitive ecosystem
s.

RYAN HETSCHKO
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W
atershed and 

Groundwater Health 

W
A

TER SU
PPLY A

N
D

 D
EM

A
N

D

The m
ajority of our region’s drinking w

ater 
supply com

es from
 groundw

ater w
ells, and in 

som
e cases regional lakes and rivers, fed by 

rainfall and snow
m

elt. W
ith w

arm
er w

inter 
w

eather, m
ore rainfall is expected during extrem

e 
events, w

hile snow
pack m

ay be com
prom

ised, as 
w

ell as the ability of w
atersheds, w

etlands, lakes, 
and groundw

ater w
ells to hold and store w

ater 
for sum

m
er use. Based on studies undertaken 

in the C
ow

ichan Valley, existing groundw
ater 

recharge rates vary across the region’s aquifers. 
C

hanges to precipitation patterns and snow
 

w
ill affect the region’s groundw

ater resources 
unevenly, w

ith som
e aquifers experiencing low

er 
recharge values and som

e potentially becom
ing 

m
ore productive. 

A
t current levels of w

ater use in our region, 
w

e can expect our w
ater supply to be strained 

during tim
es of the year w

hen tem
peratures 

are high and w
ater is in greatest dem

and. A
s 

our population grow
s, overall groundw

ater 
extraction rates can be expected to increase and 
w

ater conservation w
ill increasingly becom

e 
a priority. Regional w

atershed and supply 
m

anagem
ent w

ill be necessary to balance 
com

peting w
ater needs w

ith dim
inishing surface 

and groundw
ater supplies. 

W
A

TER Q
U

A
LITY

W
ith w

arm
er tem

peratures, decreased sum
m

er 
precipitation, and extrem

e rainfall at tim
es, w

e 
m

ay see a decrease in w
ater quality throughout 

the region. Erosion of upland soils w
ould 

introduce nutrients, silt, organic m
aterials, 

and contam
inants into our w

ater system
s. W

e 
m

ay also see a decrease in w
ater quality due 

to algal bloom
s, turbidity arising from

 flash 
floods and extrem

e events, and chem
ical and 

m
icrobiological contam

inants introduced during 

first flush events. A
dditionally, draw

ing dow
n 

surface reservoirs can be expected to change the 
natural conditions and w

ill likely have negative 
effects on w

ater quality. W
ith reduced w

ater 
quality, surface drinking w

ater system
s m

ay be 
com

prom
ised, and existing w

ater treatm
ent 

facilities m
ay not be adequate.
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ozone, w
hich can cause breathing problem

s, 
trigger asthm

a, reduce lung function, and cause 
lung disease, particularly in children, older adults, 
and people w

ho are active outdoors. W
arm

er 
w

inters could result in less use of fireplaces and 
w

ood stoves for heating, potentially im
proving 

w
inter air quality and reducing hum

an exposure 
to sm

oke from
 w

ood-burning appliances. 

H
otter, drier sum

m
ers also cause heat stress and 

have an im
pact on hum

an health. A
lthough 

heat stress m
ay appear less threatening than 

in areas that already experience hot sum
m

ers, 
stress levels m

ay be high because m
uch of the 

population is accustom
ed to m

ild tem
peratures 

and is less prepared to accom
m

odate high 
tem

peratures. Increased heat stress m
ay require 

local governm
ents to provide infrastructure to 

support cool-dow
n areas. In extrem

e cases, w
e 

m
ay see increased allergies and hospitalization 

of vulnerable populations due to poor air quality, 
heat stroke, and increases in environm

ental and 
vector-borne diseases. A

lso, as w
ater quality is 

com
prom

ised, it w
ill likely be m

ore difficult to 
supply clean drinking w

ater to regional citizens.

SO
CIA

L (SO
CIA

L N
ETW

O
RK STRESS, 

M
EN

TA
L H

EA
LTH

)

W
ith w

arm
er tem

peratures, decreased sum
m

er 
The uncertainty posed by our changing clim

ate, 
and the associated changes in how

 w
e are 

used to living in the region can lead to an 
increased level of stress and com

prom
ised m

ental 

Health and W
ell-Being 

PH
YSICA

L

Tem
perature and precipitation have a direct 

relationship w
ith air quality and hum

an health. 
H

otter, drier sum
m

er conditions, com
bined w

ith 
decreased snow

pack, m
ay lead to an increase 

in w
ildfire and slash-burning activity. Sm

oke 
contributes a significant am

ount of particulate 
m

atter into our air, w
hich is a know

n hum
an 

carcinogen. U
ncertainty around future w

ind 
patterns and tem

perature inversions m
ay 

com
pound this issue. A

lso, w
arm

er sum
m

er 
tem

peratures cause increases in ground-level 

health for individuals in our region. Vulnerable 
populations w

ho do not have the resources to 
adapt to heat stress, loss of incom

e, property 
dam

age, and other stresses that m
ay com

e 
w

ith a changing clim
ate require increased social 

support. It is prudent to prepare for an increase 
in at-risk populations requiring assistance and 
support to protect public health in the future.

EM
ERG

EN
CY M

A
N

A
G

EM
EN

T

Em
ergency m

anagers can plan for increased 
incidence of forest fires, floods, and landslides. 
Enhanced com

m
unications on the expected 

outcom
es of clim

ate change in the region, 
paired w

ith inform
ation on the public’s role in 

em
ergency preparedness is critical to im

proving 
our resilience during future increases in “natural 
disasters”. It is also im

portant for em
ergency 

m
anagers to w

ork closely w
ith regional planners 

to ensure plans are not dependent on critical 
infrastructure that m

ay be stressed during future 
extrem

e events.

Temperature and precipitation 
have a direct relationship with air 
quality and human health. 
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Infrastructure  
W

e can expect extrem
e precipitation events, 

m
ore intense storm

s (including increases in 
localized storm

s), hotter tem
peratures, longer 

dry periods, and year-to-year variability of 
these conditions to put a strain on existing 
infrastructure and buildings. W

ith increased 
flooding, drought, episodic snow

 events, and 
heat w

aves, the business case for “future-
proofing” infrastructure w

ill becom
e stronger.

The extrem
e rainfall indicators illustrate future 

extrem
e events m

ay be beyond the frequency 
and intensity of events for w

hich w
e are 

currently prepared. It can be assum
ed that the 

trends projected (and their relative intensity) w
ill 

continue past the end-of-century tim
efram

e 

presented in this report. This inform
ation 

offers im
portant context for those w

ho design 
critical infrastructure in our region, and m

erits 
further detailed study to inform

 future Intensity-
D

uration-Frequency (ID
F) curves and other 

design criteria, especially for infrastructure that is 
expected to last for m

any decades.

STO
RM

W
A

TER SYSTEM
S

Increases in storm
 intensity are expected to put 

significant pressure on our region’s storm
w

ater 
m

anagem
ent and drainage system

s. Extrem
e 

precipitation and an increase in 5-day events m
ay 

cause drainage system
s and stream

s to overflow
, 

soil saturation, and flooding in low
-lying areas. 

These im
pacts m

ay also com
bine to affect slope 

stability, leading to increased risk of landslides. 
This can be expected to cause dam

age to 
personal property and public infrastructure.

SEW
A

G
E A

N
D

 W
A

TER TREA
TM

EN
T

O
ur sew

age and w
ater treatm

ent facilities 
w

ill likely struggle to keep up w
ith increased 

flow
s during storm

 events. Increased rainw
ater 

inflow
s to sew

age treatm
ent facilities leads to 

a reduction in system
 efficiencies, resulting in a 

higher potential of overflow
 and im

pacts to the 
environm

ent and public health. O
verall turbidity 

in the surface w
ater supply during storm

 events 
reduces w

ater quality, resulting in increasing 
costs of treatm

ent, m
aintenance, and boil-w

ater 
orders affecting the com

m
unity. 

RO
A

D
S A

N
D

 TRA
N

SPO
RTA

TIO
N

Preparing our transportation netw
orks for the 

changes ahead requires an updated approach to 
design, m

aterials, and m
aintenance program

s. 
C

hanges to freeze-thaw
 cycles, shifting 

precipitation patterns, m
ore frequent flooding 

events, and increased sum
m

er tem
peratures 

all have an im
pact on annual operations and 

m
aintenance plans, and long-range planning 

decisions. W
arm

er w
inters m

ay provide m
ore 

opportunities for year-round active transportation 
(cycling and w

alking), and m
ay im

prove safety at 
certain tim

es of the year for all road users. 
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H
O

U
SIN

G
 A

N
D

 B
U

ILD
IN

G
S

There are opportunities to adapt housing to 
clim

ate change on a building-by-building scale. 
The business case for technologies including 
onsite renew

able generation, w
ater capture 

and reuse, onsite storm
w

ater detention and 
m

anagem
ent, resilient landscaping, green roofs 

and w
alls, passive shading, and other alternative 

building approaches and m
aterials w

ill im
prove. 

O
ther siting param

eters w
ill likely becom

e 
m

ore critical, including the need for com
pact 

developm
ent in village centres, preservation of 

natural areas to buffer settlem
ents from

 future 
extrem

e events, and avoiding new
 infrastructure 

in areas at risk of flooding. N
ew

 buildings w
ill 

likely need to w
ithstand heavier snow

 loads in 
som

e years, higher and m
ore frequent w

ind 
speeds, higher tem

peratures and duration of 
heat w

aves, higher m
axim

um
 rainfalls, and rising 

sea levels. A
dditionally, a m

ilder clim
ate m

ay 
increase indoor air hum

idity, leading to better 
conditions for m

ould and house dust m
ites, and 

decrease indoor air quality in som
e buildings. 

EN
ERG

Y U
SE A

N
D

 D
ISTRIB

U
TIO

N

Substantial shifts in energy dem
and 

are anticipated as a result of increasing 
tem

peratures, w
ith heating dem

ands decreasing 
and cooling dem

ands increasing over tim
e. 

C
urrently, residential buildings are largely cooled 

by night air. A
s cooling degree days increase 

along w
ith the introduction of tropical nights in 

the D
eveloped A

reas, the ability of buildings to 
cool w

ithout m
echanical system

s w
ill decrease, 

and energy use for air conditioning m
ay increase. 

W
ith m

ore buildings requiring energy for 
cooling, sum

m
er energy supply m

ay becom
e a 

challenge for our region and province. Long-
term

 planning of provincial energy infrastructure 
could be significantly affected by the projected 
m

ajor shift in province-w
ide heating and cooling 

requirem
ents, im

proving the feasibility of local 
renew

able energy production.

There are opportunities to adapt 
housing to climate change on a 
building-by-building scale. 
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Econom
ic Developm

ent  
A

 changing clim
ate brings challenges and 

opportunities. It is thought that the biggest 
im

pacts in econom
ic developm

ent w
ill be in the 

agriculture and forestry industries, w
hile tourism

 
m

ay also be affected. W
arm

er tem
peratures 

and prolonged sum
m

er drought, com
bined 

w
ith extrem

e out-of-season storm
 events can 

be expected to bring uncertainty to the forestry, 
agricultural, and tourism

 sectors. 

A
G

RICU
LTU

RE 

M
ore grow

ing degree days, along w
ith a 

reduction of frost days w
ould create a longer 

grow
ing season in our region. A

gricultural 
producers can expect earlier harvests, and 
potentially year-round productive grow

ing. This 
benefit m

ay be challenged by an increase in heat 
stress, sun scald, invasive species, pests, and 
plant diseases, w

hich can threaten plant health 
and crop productivity. A

n increase in the intensity 
of spring storm

s m
ay also dam

age young plants 
and their vulnerable root system

s, requiring 
secondary planting som

e years. A
dditionally, 

increased com
petition for w

ater resources in the 
region, and inappropriate tim

ing of pollinators, 
m

ay lim
it the ability of traditional crops and 

species to grow
.

W
hile som

e agricultural production m
ay 

experience challenges, opportunities for diversity 
and higher crop productivity are also possible. 
A

gricultural m
anagers w

ho are experiencing 
challenges m

ay need to consider alternative 
crops, new

 irrigation system
s, enhanced drainage, 

rainw
ater capture, nutrient m

anagem
ent, 

livestock m
anagem

ent, and soil conditioning 
techniques. A

gricultural producers can expect to 

feel a shift in energy costs, as heating dem
and 

for greenhouses w
ill likely decrease, and cooling 

needs for greenhouses and livestock facilities w
ill 

likely increase. A
dditionally, food security m

ay 
becom

e an increasingly im
portant issue as global 

food system
s adapt to clim

ate change, and local 
crop production m

ay vary year to year due to the 
stressors m

entioned above.
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FO
RESTRY 

D
ecreases in snow

pack, frost days, and sum
m

er 
precipitation, com

bined w
ith increasing 

tem
peratures, m

ay cause tree grow
th to decline 

and m
ortality rates in vulnerable species to rise. 

Increased risk of extrem
e rain events in w

inter, 
w

ith their increased erosion potential, can be 
expected to challenge harvest opening sizes, 
cut-block orientation, road-building and de-
activation practices, slope-stability practices, 
blow

-dow
n prevention, rotation lengths, and 

com
m

ercial viability.

C
ertain tree species in our region’s m

ountains 
m

ay m
igrate to different elevations in search 

of suitable tem
perature and precipitation 

conditions. Forestry m
anagers can expect to 

consider increased risk of forest fires, low
er 

grow
th rates, stress to forest health posed by 

disease and pests, m
aintenance of infrastructure, 

and the introduction of new
 planting patterns 

and species that w
ill be resilient in our new

 
clim

ate. W
ater shortages during the dry spells, 

and associated increases in w
ater cost m

ay have 
a significant im

pact on the viability of forestry in 
our region over the long term

.

TO
U

RISM
 

Like other industries, clim
ate change w

ill likely 
bring a variety of benefits and challenges to the 
tourism

 industry. W
arm

er tem
peratures and drier 

sum
m

ers m
ay benefit tourism

 opportunities by 
attracting visitors in the w

arm
er seasons, though 

drought conditions and increased tem
peratures 

m
ay negatively im

pact the ability of people to 
enjoy sum

m
er tourism

 opportunities. O
ver tim

e, 
w

e m
ay see traditional w

inter sports becom
ing 

m
ore difficult to sustain year over year, and these 

m
ay be replaced by shoulder season or sum

m
er 

recreation activities all year round. A
lso, as our 

ecosystem
s experience stress, som

e recreation 
venues m

ay becom
e less attractive, w

hile new
 

econom
ic opportunities m

ay em
erge associated 

w
ith extended “sum

m
er-like” conditions.
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Bioregional Carrying Capacity 
The bioregional carrying capacity refers to the 
provision of key services for the health and 
w

ell-being of our population. These services 
include clean drinking w

ater, clean air, w
aste 

m
anagem

ent, food security, and the generation 
of energy. 

REG
IO

N
A

L G
RO

W
TH

 (A
N

D
 LIM

ITA
TIO

N
S 

TO
 G
RO

W
TH

)

Future w
ater supply should be a central 

consideration w
hen developing strategies to 

support changing regional dem
ographics and 

populations. Long-range planners are advised 
to consider our region’s future carrying capacity 
w

hen planning for regional grow
th, ensuring 

substantial additional investm
ents in supporting 

infrastructure in high-im
pact areas, and/or 

potentially lim
iting grow

th in these areas. A
lso, 

hazards including flooding, landslides, and others 
w

ill need to be included in future planning 
fram

ew
orks. 

M
IG

RA
TIO

N
 TO

 TH
E ISLA

N
D

 
(CLIM

A
TE REFU

G
EES)

A
lthough projections indicate a significant 

departure from
 the past, the regional clim

ate is 
projected to be m

ild relative to global clim
ate 

changes, and m
ay lead to new

 interest in hum
an 

m
igration to our region. O

ur region m
ay need to 

prepare for an increase in clim
ate refugees, som

e 
w

ith m
eans, and others w

ho w
ill likely need 

support services. 

Preparing for the changes ahead 
will require provincial and regional 
governments, local authorities, 
and agencies to work together in 
developing a local, regional, and 
bioregional approach. 
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