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Introduction
In the coming years, climate change will impact
the agriculture sector in British Columbia in a
range of different ways.
Although agricultural producers are accustomed
to adjusting their practices to manage through
difficult conditions, the scope and scale of climate
change is anticipated to exceed anything previously
experienced. Strategies and actions that will enhance
agriculture’s ability to adapt to climate change are the
focus of this plan.
In 2011–2012, a province-wide assessment of climate
change-related risks and opportunities evaluated the
potential impacts of climate change on agricultural
production and the sector’s capacity to adapt.1 The
assessment made evident that, due to British Columbia’s diversity (with respect to agriculture, ecology
and climate), a regional approach to climate change
adaptation is required. In addition, while some
adaptation will occur at the farm level, the context
beyond the farm and collaborative approaches, are
critical for supporting agricultural adaptation.
Building on these findings, in 2012–2013 a pilot
project was initiated with agricultural producers,
agricultural organizations and local governments
in Delta and the Peace River and Cowichan Valley
regions. Each planning process resulted in a
distinctive set of local sector impacts and priorities,
as well as a series of strategies and actions for
adapting and strengthening resilience. The plans are
intended to offer clear actions suited to the specifics
of the local context, both with respect to anticipated
changes and local capacity and assets.
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Following completion of the pilot, in 2013–2014
the Regional Adaptation Enhancement Program
was launched. The Program is delivered by the
BC Agriculture & Food Climate Action Initiative
(CAI) and is part of the BC Ministry of Agriculture’s
Growing Forward 2 programming. Since the
Program’s inception, additional adaptation plans have
been completed for the Cariboo region (2013–2014)
and now for the Fraser Valley region (2014–2015).
Once regional adaptation plans are completed,
up to $300,000 in Growing Forward 2 funding is
available to regional partners (working with the CAI)
to develop and implement collaborative priority
projects. Implementation is underway in four regions
and details are available at www.bcagclimateaction.ca.

Project Delivery
A local Advisory Committee for the Fraser Valley
region was formed to provide input throughout
the project. This Committee included participants
from the Fraser Valley Regional District, local
governments, the BC Ministry of Agriculture
and a number of agricultural organizations. The
agricultural producer participants volunteered
their time throughout the project, representing six
distinct local production systems. The Fraser Valley
Regional District provided staff time and expertise
and covered costs associated with the workshops.
With funding from the Growing Forward 2 Program,
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the BC Agriculture & Food Climate Action Initiative
provided core management and human resources for
project delivery. Please see Acknowledgements for
more details.

Project Methodology
The development of the Strategies involved three
key stages:
1 Project Development
A project plan was drafted and background research
was conducted through a review of relevant
documents and related activities. Seven preliminary
meetings were held with producer organization
and local government staff to discuss local issues
and priorities. Two initial meetings were held with
the local Advisory Committee to receive input on
the project outline and the proposed approach for
the first workshop.
2 Workshops
Two sets of workshops were held (each set held in
two locations — Chilliwack and Abbotsford) for a
total of four workshops. The first set of workshops

focused on reviewing climate change projections,
discussing the associated agricultural impacts
and identifying priority areas of risk. Developing
strategies and actions for adapting to these priority
areas then became the focus of the second set of
workshops.
Prior to the second set of workshops, a series of
overarching goals, strategies and sample actions
was developed and reviewed by the Advisory
Committee. These materials provided support
for the workshop action planning process (which
also incorporated consideration of local priorities,
context and resources). Approximately 80 people
attended one or both of the project workshops.
3 Implementation Meeting
An implementation meeting was held with 25
participants representing many of the key local
partners. The meeting involved prioritization of
draft actions based on which were most important,
which were easiest to implement and which would
support enhancement of capacity for additional
adaptation. The meeting also included discussion
of steps to implement prioritized actions.

photo by Tamara Leigh, blueberries in the Fraser Valley region

Regional Adaptation Strategies series : Fraser Valley Region

2

Regional Context
Geography, Climate &
Production Capacity
The Fraser Valley Regional District (FVRD)
comprises the eastern half of BC’s Lower Mainland
region, extending from Abbotsford and Mission to
about 40 kilometres beyond Hope. The region is
bordered by the United States to the south; covering

an area of 13,361 square kilometres.2 The FVRD
includes eight electoral areas (A through H) and
six member municipalities: the City of Abbotsford,
the City of Chilliwack, the District of Mission, the
District of Hope, the District of Kent and the Village
of Harrison Hot Springs.3 There are also 31 First
Nations communities in the region.4 The population
of the FVRD is 288,682.5

Figure 1 Map of Fraser Valley Regional District, showing Agricultural Land Reserve lands (violet areas)
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The climate in the Fraser Valley varies with respect
to average temperatures and rainfall and is broadly
influenced by its location off the Pacific coast and
proximity to the Coast and Cascade Mountains.6 The
Fraser Valley’s agricultural areas have a relatively mild
climate, with one of the longest frost-free periods in
Canada. The temperature infrequently drops below
zero degrees Celsius and summers are also mild, with
average July daytime temperatures of 24oC.7,8
The FVRD receives annual precipitation of
approximately 1,575 mm (1,483 mm at Abbotsford
and 1,667 mm at Chilliwack), with the majority (75%)
falling between October and April.9 Precipitation
varies across the region, increasing substantially from
south to north and west to east. Summers tend to
be dry — deficiencies in soil moisture are common
and irrigation is required to maintain agricultural
productivity.10
The soils within the Fraser Valley are some of the most
fertile in Canada.11 However, urban and residential
development has occurred on, and in close proximity
to, these prime agricultural lands. The majority of
agricultural land is located along the broad floodplain
of the Lower Fraser River, which drains westward to the
sea.12 Through much of the Valley, soils have a broad
range of characteristics and capability ratings (there
are 58 different soil types in Abbotsford alone), but
the majority is class three or better and with proper
drainage and/or irrigation, can be improved.13

Economic & Institutional Context
In addition to the region’s climatic and environmental
advantages, the Fraser Valley’s proximity to large
markets, transportation infrastructure and educational
and research institutions make the region the
provincial hub for agriculture. The FVRD generates
the highest gross farm receipts of any region in the
province, generating over $1.1 billion in gross farm
receipts in 2010 on just 1.6% of the province’s ALR
lands.14 Farm operating expense statistics also reflect
the economic value of agriculture in the FVRD. In 2011,
total farm operating expenses in the FVRD were over
$950 million, much of this spent in the local economy
through consumption of goods and services.15
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The price of an acre of Fraser Valley farmland is
estimated to be six times higher than in the rest of
western Canada.16 Dairy farms in the Chilliwack-Fraser
Valley sell for up to $63,000 per acre and, in 2014, the
lowest price for Fraser Valley farmland was $41,000
per acre. This is up to 40 times higher than other parts
of the province, and well above provincial averages.17
The cost of land is having a considerable impact on the
types of agriculture in the region and will influence
the sector’s sustainability over the long-term. High
agricultural land costs and decreasing profitability
for some commodities can create challenges for
investment and growth in the sector.18
The Cities of Abbotsford (2011) and Chilliwack (2012),
and the District of Kent (2010) have all completed
Agriculture Area Plans in recent years.19 Both Kent
and Chilliwack currently have Agricultural Advisory
Committees to guide plan implementation, to review
proposals and zoning changes affecting agriculture,
and to provide input on sector-related programs.
Abbotsford has an Agriculture, Dyking, Drainage and
Irrigation Advisory Committee to create and maintain
communication about relevant issues between Council,
staff and the agricultural community.20
In 2002, the FVRD partnered with Metro Vancouver
to develop an Economic Strategy for Agriculture in the
Lower Mainland.21 More recently, the FVRD provided
funding and in-kind support for the most recent
Agricultural Land Use Inventory (ALUI), which has
been used as input for the Agriculture Water Demand
Model for the Fraser Valley (AWDM). The AWDM
will be used to determine current and future water
demands for agriculture in the region.22
There are more organizational and informational
resources focused on agriculture in the Fraser Valley
than anywhere else in the province. Facilities include
the Pacific Agri-Food Research Centre (AAFC),
Abbotsford Agriculture Centre (BC Ministry of
Agriculture), the UBC Dairy Education and Research
Centre, and the University of the Fraser Valley’s
Agriculture Centre of Excellence. The region is also
home to the BC Agriculture Council and a large
number of commodity-specific industry associations
and organizations representing members’ interests.23
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Agricultural Production
About 5.1% of the Fraser Valley region’s overall area
is suitable for agriculture with 71,780 ha hectares
included in the Agricultural Land Reserve in 2012.24
There are approximately 2,700 farms in the region
and the average age of producers in the region is 52,
slightly lower than the provincial average of 56.25 The
agriculture industry grew steadily in the Fraser Valley
between 2001 and 2011. The total amount of land
farmed in 2011 in the FVRD was 63,838 hectares, an
increase of 10,235 hectares from 2006, and an increase of
15,168 hectares from 2001.26 The average farm size in the
Fraser Valley Regional District is 23 hectares, compared
with the province-wide average of 132 hectares.27
The environment, soils and topography in the Fraser
Valley enable the production of a very diverse array of
agricultural goods. The FVRD is home to a relatively
high proportion of the province’s supply managed
operations (60% of the dairy herd and 86% of poultry
hatcheries).28 Dairy, egg and poultry operations
have relatively high and stable farm revenues and are
significant contributors to overall gross farm receipts
in the province.29 However, the concentration of
intensive livestock production in the region (driven
by economics and proximity to markets) also places
management pressures on the industry. Primarily
associated with the dairy sector, the region also
produces field crops for feed; with 26,348 hectares in
the FVRD growing corn for silage, alfalfa and other hay
and fodder crops.30

Regionally, the FVRD produces the second highest
proportion of BC’s field vegetables after Metro
Vancouver.31 More than 25 different types of field
vegetables are grown throughout the region.32 The field
vegetable sector has faced a number of challenges in
recent years; one of the greatest has been the reduction
in vegetable processing capacity in the Lower Mainland.
The processing and value-added components of the
local industry are relatively small. External competition,
achieving economies of scale, labour costs and supply
and ensuring a long-term supply of agricultural inputs
are on-going challenges facing the food processing
industry in the region.33,34
Berry production is also prominent in the Fraser Valley.
In recent years, blueberry production has increased
dramatically, and hectares in other types of berries have
dropped.35 The shifts in crops and production reflect
trends in profitability. The greenhouse and nursery
sectors in the region are substantial, including 27%
(greenhouse) and 37% (nursery) of the total production
areas of these commodities in BC.36 In addition to
the commodities identified above, the Fraser Valley
is home to many other types of farms including
mushroom operations, organic farms of various
kinds, other forms of livestock operations as well as
farms producing a mix of commodities. Distribution
of operation types varies across the region; there are
more dairy, beef and greenhouse/nursery operations
in Chilliwack and more poultry and fruit farms
in Abbotsford.37

photo by Getty Images, a dairy barn in the Fraser Valley region
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Regional Climate Science
A

ccessing the best possible information about
climate change is the first step in determining
the options for adaptation. For many years, climate
scientists have been improving and refining
climate models to produce more accurate future
projections.38 These models have been validated
against observed climate records.39 The resolution of
the data and models continues to increase, enabling
the kinds of regional projections that follow.

The Pacific Climate Impacts Consortium (PCIC) is
a regional climate service centre at the University of
Victoria that provides practical information on the
physical impacts of climate variability and change, in
support of long-term planning.40 PCIC was a key
partner in developing the pilot projects that preceded
the Fraser Valley strategy, and has assisted in the
production of the agriculturally relevant regional
climate projections for the 2020s and 2050s that are
presented here.

Temperature Projections
■■ Annual average is 1°C warmer by 2020s
(+1.8°C by 2050s)
■■ 15 more frost-free days annually by 2020s
(+26 days by 2050s)
■■ 184 more growing degree-days annually by
2020s (+353 days by 2050s)

Additional information about regional climate
projections, maps, and related definitions may be
found in Appendix B and Appendix C, and in PCIC’s
South Coast climate summary.41

Fraser Valley Regional Climate
Projections: 2020s to 2050s
Key climate projections for the Fraser Valley region in
the 2020s to 2050s are summarized here. Projections
are derived from PCIC’s online tool, “Plan2Adapt.”
Numbers provided are the median of all model runs
(black line in the graphs), and the shaded area on the
graphs shows the range of projected possible future
conditions.42
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Figure 2 Mean Annual Temperature change, 1960s
to 2080s
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Temperature
Projections for key temperature variables show a
strong increasing trend with all models projecting
warming in all seasons (see text box and Figure 2,
previous page). This trend is significant compared
to historical variability, and summer is projected to
warm slightly more than other seasons.

Precipitation
While models show the possibility for both increasing and decreasing future annual precipitation, the
median annual trend is an increase of 4% above the
1990 baseline by 2020, and increasing by 7% by 2050.

Precipitation Projections
■■ Annual precipitation: +4% by 2020s
(+7% by 2050s)
■■ Summer: –5% by 2020s
(–12% by 2050s)
■■ Winter: +3% (may increase) by 2020s
(+6% by 2050s)
■■ Winter Snowfall: −12% decrease by 2020s
(−24% by 2050s)

The majority of models show a decrease in summer
precipitation. There may be a slight increase in
the amount of winter precipitation, with a marked
decrease in the amount falling as snow (see Figure 3).
The distribution of these temperature and
precipitation changes is greatly influenced by local
geographic settings — temperature by elevation,
and precipitation by topography. As Figure 4 shows,
temperatures are higher in the valley bottoms of the
Fraser Valley region, with cooler temperatures and
wetter conditions in the mountainous northern and
eastern perimeters. Agricultural areas are primarily
located in the valley bottom sections and so therefore
would be affected by these temperature increases.

Related Effects
The magnitude, frequency and intensity of extreme
events, for both temperature and rainfall, are also
forecast to increase with climate change. Unusually
warm temperatures are very likely to occur more
often, and cold temperatures less frequently.
Projections are for 2.6 times the number of summer
“warm days” (days in June, July and August that are
warmer than the 90th percentile historic baseline
temperature for that day) and 3.8 times the number
of extremely hot days (days so hot they used to
occur only once every 10 years). The intensity
and magnitude of extreme rainfall events are also
projected to increase. Detailed projections for 2050s
extremes are provided in text box [following page].43
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Figure 3 Precipitation as Snow, 1960s to 2080s
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Figure 4 Fraser Valley Region Mean Annual Temperature, 2050s
This map illustrates the spatial distribution of median value of all models of 2050s mean average temperature. The global model data
has here been down-scaled to reflect regional temperature variation, driven largely by topography. As temperatures varied historically,
so too will they in the future, with the mountainous zone to the north and east cooler (blue), and valley zone warmer (red) where most
agricultural lands are located. Note that more local effects such as urban heat, vegetation changes, and dropping snow elevation may add to
the trend in the valley.

As precipitation in the Fraser Valley and in upstream
regions changes, Fraser River flows are expected to
be affected. River systems in the region will likely
see a shift to a more rain-dominated pattern, with
less predictability and increased variability in timing
and volume of flows. With changes to snowpack and
temperatures, runoff peaks should occur earlier in the
season, with lower discharge later in the summer.
The projected changes outlined in this section will
affect the Fraser Valley’s agricultural sector. The
ecological effects and resulting agricultural impacts
of these projected climate changes are summarized in
the next section.

Extremes
■■ 2.6 times the number of summer “warm
days” (days in June, July and August
that are warmer than the 90th percentile
historic baseline temperature for that day)

recent past

2050s

■■ 3.8 times the number of extremely hot days
(days so hot they used to occur only once
every 10 years)
■■ Increased frequency, intensity and
magnitude of extreme rainfall
■■ 1.6 times the number of extremely wet days
(days so wet that in the past they would
only occur once every 10 years)

Regional Adaptation Strategies series : Fraser Valley Region
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Agricultural Impacts
T

he changes in climate projected for the Fraser Valley region will have a range of impacts on the
agriculture sector. These impacts are summarized in the table immediately below.

Table 1 Potential impacts of climate change on agricultural production in the Fraser Valley region
Projected Climate
Changes

Projected Effects

Potential Agricultural Impacts

■■ Increase in average
temperatures

Drier & hotter summers:

Challenging agricultural impacts:

■■ More frequent and
extended dry periods
in summer

■■ Reduction in water supply availability

■■ Decrease in summer
precipitation
■■ Increase in number of
warm and extremely
hot days

■■ Lower river flows in
summer (earlier peak
flows)

■■ Increase in irrigation demand
■■ Impacts to crop yields and quality — potential for multiyear impacts to perennial crops
■■ Impacts to livestock health/productivity
■■ Increase in complexity and costs associated with
water (e.g., access to water, water storage, irrigation
management)
Potential opportunities:
■■ Better harvesting conditions

■■ Increase in average
precipitation in winter
■■ Increase in intensity/
frequency of extreme
rainfall events

Increasing precipitation
and extreme precipitation
events (wetter winters):
■■ Potential for more raindriven flood events

Challenging agricultural impacts:
■■ Increase in excessive moisture and site-specific flood risk
■■ Erosion associated with runoff
■■ Increase in pressure on drainage infrastructure

■■ Increase in runoff

■■ Impacts to plant and animal health and productivity

■■ Increase in excess
moisture

■■ Reduced windows for seasonal tasks
■■ Interruptions to pollination
■■ Increase in nutrient and input leaching
■■ Increase in manure storage requirements

table continued on next page →
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→ table continued from previous page
Projected Climate
Changes

Projected Effects

Potential Agricultural Impacts

■■ Warmer average
temperatures

Changing freshet flood risk:

Challenging agricultural impacts:

■■ Increasing river flows
in winter and spring

■■ Damage to farm buildings and equipment

■■ Increase in winter
precipitation
■■ Increase in extreme
rainfall events

■■ Shift to more raindriven stream-flow
(less predictable)

■■ Losses associated with annual and perennial crops
■■ Need for relocation and/or losses of livestock
■■ Erosion associated with runoff (and loss of arable land)

■■ Increasing rain on
snow events

■■ Interruptions to supply lines and transportation (e.g.,
flooded roads)

■■ Rising sea level

■■ Impacts to stored hazardous materials and manure
storage

■■ Increase in average
temperatures

Changing crop
suitability ranges:

Challenging agricultural impacts:

■■ Increase in growing
degree days

■■ Changing seasonal
conditions

■■ Increase in frost free
days

■■ Changing production
windows

■■ Shift in precipitation
patterns

■■ Inconsistent yield and quality of previously suitable crops
■■ Shortened and/or less predictable production windows
for some crops
■■ Increase in management complexity (e.g., with season
extension)
Potential opportunities:
■■ Increase in suitability for new varieties and new crops
■■ Opportunity for season extension and additional cropping

■■ Increase in annual
temperatures

Changes in pests,
diseases, invasive plants:

■■ Increase in spring
precipitation and
extreme rain events

■■ Increasing winter
survival rates

■■ Drier summer
conditions

■■ Increase in extreme
weather events

■■ Increasing number of
cycles in a year
■■ Introduction of new
pests and diseases
Increase in warm and
extremely hot days:
■■ Sudden temperature
increases
■■ Increasing number of
consecutive warm and
hot days

Challenging agricultural impacts:
■■ More frequent and increased damage to crops
■■ Impacts to livestock health due to pests/diseases
■■ Increasing challenges with management of invasive
species on agricultural lands
■■ Increase in costs for management of pests, diseases,
invasive species
Challenging agricultural impacts:
■■ Decrease in productivity and quality of horticultural crops
■■ Decrease in germination and transplant success
■■ Impacts to livestock health and productivity (extreme heat)
■■ Increase in cooling and ventilation costs
■■ Increase in irrigation demand
■■ Reduction of windows for key agricultural activities

table continued on next page →
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→ table continued from previous page
Projected Climate
Changes

Projected Effects

Potential Agricultural Impacts

■■ Climate change
in other growing
regions

Variability of global
agricultural production

Challenging agricultural impacts:
■■ Increase in costs of imported feed and agricultural inputs
■■ Increase in demand and prices for food production/local
food
■■ Potential for increased competition from new or changing
agricultural areas
Potential opportunities:
■■ Increase in demand and prices for food production/local
food
■■ Potential competitive advantage in changing global
markets
■■ Increase in farming diversity in the region

■■ Increase in variability
of conditions

Increasing variability:

Challenging agricultural impacts:

■■ fluctuating and
unpredictable
seasonal conditions

■■ Winter damage to perennials due to repeated thaw and
freeze cycles
■■ Variable/reduced windows for pollination
■■ Increase in diseases that are linked to damp conditions
■■ Increase in complexity of timing and management of
nutrient/input applications
■■ Interruption or damage during planting, germination and
harvesting

This set of “impact areas” (groupings of projected
climate changes and their associated effects and
agricultural impacts) formed the basis for discussions
at the first set of workshops. These impact areas were
explored in detail with participants, and ranked in
order of importance for both the individual farm
and regional levels. Based on this input, the highest
priorities were identified and some impact areas in
the table above were excluded from consideration
at the second workshops. Those impacts that
were excluded may prove to be problematic or
advantageous in the Fraser Valley region in the future,
and should continue to be monitored. Adaptation
strategies may still be needed for agriculture to
address excluded impact areas.

Regional Adaptation Strategies series : Fraser Valley Region
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Priority Impact Areas,
Strategies & Actions
T

he following five impact areas were identified as
the highest priorities with respect to agricultural
adaptation in the Fraser Valley region:
→→ Impact Area 1
Warmer & drier summer conditions
→→ Impact Area 2
Increasing precipitation & extreme
precipitation events
→→ Impact Area 3
Changing freshet flood risk

In the following sections, background descriptions
and adaptation goals are provided for each priority
impact area. Along with the descriptions are the
strategies and actions to support the Fraser Valley
region agriculture sector with adapting to climate
change.
The strategies and actions presented were
developed to:
→→ Address the highest priority impact areas

→→ Impact Area 4
Changes to pests & pollinators44

→→ Reduce vulnerability to these impacts, and/or
build capacity to adapt and respond to these
impacts; and

→→ Impact Area 5
Greater frequency & intensity
of extreme heat events

→→ Define practical steps forward that address gaps
and build on existing assets in the Fraser Valley
region context.
Following the strategies and actions, the final section
highlights those actions identified for near-term
implementation. Implementation details, key
participants, timeframes and cost ranges are provided
for these near-term priority actions.

photo by Samantha Charlton,
flooded blueberry field in Agassiz area
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Impact Area 1
Warmer & Drier Summer Conditions
The Fraser Valley supports a diverse range of
agricultural production systems and associated
irrigation and water requirements. 38,000 hectares of
agricultural land in the Fraser Valley is used primarily
for agricultural purposes, of which 39% (15,000
hectares) is irrigated.45 Approximately 57% of the
irrigation water is estimated to be from groundwater
sources, and about 43% from surface water sources.46
Berry, greenhouse and nursery operations are more
reliant on groundwater, while vegetable operations
tend to rely more heavily on surface water sources.47
The Fraser Valley’s typical (historical average)
summer conditions are dry enough to cause
soil moisture deficiencies, resulting in the need
for irrigation to maintain healthy agricultural
production.48 With climate change, more extended
hot and dry periods are anticipated along with
changes in hydrology that will reduce surface water
flows in summer. While winter precipitation is an
important element of groundwater recharge, dry
years currently result in insufficient recharge of
shallower groundwater wells in the Fraser Valley.49
Some water sources in the region are already
stretched to meet demand during dry seasons. For
example, the Abbotsford Mission Water and Sewer
Service relies on three different water sources and
currently has difficulty meeting maximum daily
demand.50 The system has sufficient capacity to serve
its users (residential, commercial, industrial and
agricultural) until 2027, and alternate water sources
(such as Stave Lake) are being considered to maintain
sufficient future water supply.51
The warmer and drier summer conditions will result
in increased rates of evapotranspiration and greater
agricultural water demand to maintain production.
The extent to which conditions impact agricultural
water demand is visible through historical water

Regional Adaptation Strategies series : Fraser Valley Region

Relevant Climate Change Effects
→→ Increasing average summer temperature
→→ Increasing number of summer warm
days and extremely hot days
→→ Decreasing snowfall
→→ Decreasing precipitation in the summer

demand patterns. The Agriculture Water Demand
Model: Fraser Valley Report estimates that water
demand during dry years has been almost double
(192%) that of wet years.52
Agricultural producers are not only facing changes
in water supply and demand, new provincial water
regulations (the Water Sustainability Act) are
expected to take effect in 2016.53 Producers require
a clearer understanding of how these changes will
affect them, as well as information about how water
supply and demand will change over time. To
date, water supply has not been a typical constraint
for producers in the Fraser Valley and addressing
informational gaps (about the future of water in the
region) will assist with appropriate management and
investment decisions.
The strategies and actions in this section address the
following adaptation goal:
→→ Encourage adoption of water management
practices and technologies suitable for changing
conditions.
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Impact Area 1 > Strategy 1.1
Address critical information gaps to assist producers with water management decisions
Adaptive decisions about water management would be supported by accessible and
clear information about the changing water context. Recent initiatives in this vein include
the Agricultural Water Demand Model report54 for the Fraser Valley and aquifer mapping
undertaken by the Ministry of Environment.55 These new resources, combined with
climate change projections, fill information gaps relating to future water demand and
supply in the region.
At the same time, the regulatory context for water is changing. The Water Sustainability Act
extends the First In Time, First In Right (FITFIR) system of water allocation for groundwater users.56 The new Act also introduces fees for groundwater licenses and water rental
rates, and raises the question of allocation of water rights during times of scarcity. Although
the Act also identifies the intent to enable dedicated water for agricultural purposes on
agricultural lands, how this might be implemented remains unclear at this time.57
The need for information about how the Water Sustainability Act will affect farm
operations was identified as a high priority by the producers that participated in the
adaptation planning process. Projections about future water supply and demand,
information about changing water regulations and promotion of alternate management
tools and technologies, provide important context to support producers with adaptive
investment decisions at the farm level.
ACTION 1.1A Bring producers and key partners
together for informational exchange regarding the Water
Sustainability Act

ACTION 1.1B Develop producer-focused informational
resources regarding agricultural water issues

■■ Identifying key participants and informational gaps to
be addressed

■■ Compiling information on relevant agricultural water
topics including:

■■ Convening an agriculture-specific Water Sustainability
Act and Water Issues Forum in the Fraser Valley

-- How the Water Sustainability Act will affect
agricultural users (supported by Action 1.1a)

■■ Identifying any new actions and follow-up items arising
from this informational exchange

-- Future water availability (versus agricultural
demand) in critical agricultural aquifers
-- Anticipated changes to groundwater due to
climate change
-- Results of relevant new studies (e.g., Agricultural
Water Demand Model for the Fraser Valley)
■■ Consolidating and clearly defining how this
information affects producers and their water use
decisions
■■ Providing information to producers in accessible
formats (summaries, workshops, industry events/
meetings etc.)

Regional Adaptation Strategies series : Fraser Valley Region
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Impact Area 1 > Strategy 1.2
Strengthen knowledge transfer of water management tools, technologies and resources
As noted above, many producers in the Fraser Valley utilize irrigation to maintain the
productivity of their crops. A broad range of irrigation systems and water management
practices are employed. Dairy, poultry, mushroom and greenhouse operations also have
water requirements that must be met to ensure the health and wellbeing of their livestock
and products.
Some vegetable and berry producers in the Fraser Valley have already invested in high
efficiency drip irrigation systems (particularly in the blueberry industry). For other
production systems (e.g., forage) drip technology is not suitable, but efficiencies can
be achieved through management.58 However, with warmer and drier summers and
simultaneously increasing water demands, agricultural adaptation will include additional
measures to reduce water needs and increase efficiency. In some cases this may require new
practices and/or technologies.
The Agriculture Water Demand Model indicates that with further adoption of good
management technologies and practices, agricultural water demand in the Fraser Valley
could be reduced. Increasing awareness and uptake of existing (BC-specific) tools, such
as irrigation scheduling calculators, will assist some producers with taking initial low-cost
steps to improve water management practices.59 Also available are a range of irrigation
manuals and guides for various technologies and production systems,60 as well as costshared irrigation management plans (and limited cost-shares for implementation) through
the Environmental Farm Plan and Beneficial Management Practices Programs.61
In some cases, it may be helpful to look beyond technologies and tools already used in the
Fraser Valley. A coordinated approach to identification and assessment of new technologies
and management practices will reduce upfront research costs that would otherwise be
borne by producers. Fraser Valley workshop participants expressed interest in testing
technologies to improve irrigation decision-making (such as wireless in-field soil moisture
sensors which can be linked to real-time weather data).
At present, producers can access cost-share funding through the Beneficial Management
Practices Program to install weather stations, soil moisture sensors and moisture
meters. While this type of incentive has the potential to encourage uptake, local testing
and demonstration can efficiently spur adoption by documenting and communicating
information about results and benefits.62
Other approaches — including rainwater capture and storage, water recycling, and new
crop varieties — may also support adaptation to future water supply challenges in the
Fraser Valley. Given the diversity of production systems in the region, a coordinated
approach to assessing the economic and technical aspects of various innovations could
help to fill information gaps and share information across commodity types.
continued on next page →
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ACTION 1.2A Promote the use of
(BC-specific) water management tools
and resources

ACTION 1.2B Share information
regarding innovative water
management technologies and
practices

ACTION 1.2C Demonstrate/
evaluate potential of agricultural
water management innovations not
commonly used in the Fraser Valley

■■ Assessing opportunities to
improve use of existing tools and
resources

■■ Researching innovative water
management technologies and
practices (within BC and in other
jurisdictions) and identifying
those with the most relevance to
the Fraser Valley

■■ Prioritizing the technologies/and
or practices to be evaluated (to
be identified in Action 1.2b)

■■ Increasing awareness of
existing tools through sector
communication (newsletters,
producer meetings)
■■ Offering workshops to share and
demonstrate tools (e.g., irrigation
calculator and manuals)
■■ Promoting uptake of Irrigation
Management Plans through the
Environmental Farm Plan Program

■■ Documenting the economic and
environmental conditions that
make these innovations viable
(and evaluating potential for local
context)

■■ Developing demonstration
projects to test and evaluate
water management innovations
and tools
■■ Sharing results through project
summaries, field days, workshops
etc.

■■ Encouraging knowledge transfer
through speakers, workshops,
trade shows etc.

Regional Adaptation Strategies series : Fraser Valley Region
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Impact Area 2
Increasing Precipitation & Extreme Events
With climate change, there will be an overall
increase in annual precipitation in the Fraser Valley
region with much of this falling as rain (and less as
snow) during the winter, spring and autumn. Rain
will also be concentrated in more frequent and
intense precipitation events, resulting in greater
challenges with managing runoff (both onto and off)
the predominantly low-lying agricultural land base.
Many agricultural areas in the Fraser Valley rely
on drainage infrastructure such as drain tiles and
constructed ditches to manage excessive precipitation
and runoff. When properly managed and maintained,
drainage infrastructure improves the productivity of
agricultural soil through removal of excess moisture.
Adequately drained soils will accommodate earlier
crop planting schedules, provide better underfoot
support for livestock and farm equipment, and can
bolster crop health.63
In addition to farm-level infrastructure and practices,
runoff quantity and drainage capacity are also
strongly influenced by local infrastructure and its
maintenance. Farm level drainage often links into
broader systems (typically constructed ditches
and other watercourses that drain water away from
the farm).64 The City of Chilliwack, the City of
Abbotsford and the District of Kent all have active
ditch and drainage maintenance programs. Each local
government has its own approach to these activities.
Depending on the activities and watercourse
involved, other government agencies are required
to be involved in actions pertaining to drainage
management (e.g., Fisheries & Oceans Canada, BC
Ministry of Environment).65 This creates a complex
system and, as challenges with runoff management
increase, effective coordination and collaboration
between agencies will be required.
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Relevant Climate Change Effects
→→ Increasing overall average temperatures
→→ Increasing frequency and intensity of
extreme rainfall events
→→ Shifting precipitation patterns
(increasing rain in winter, spring and
autumn, rain on snow)

With increasing runoff issues, upland development
has the potential to place lowlands (often agricultural) at risk of flooding. Municipal governments in
the Fraser Valley are active in addressing this issue
through stormwater management plans. For example,
Chilliwack has developed its Policy & Design Criteria
for Stormwater Management, focused on addressing
rainfall-related runoff challenges by reducing the rate
and volume of runoff at the source.66
Increased precipitation will also create additional
challenges for producers to manage runoff from
their farms (which can cause erosion, input and
nutrient management challenges and associated
impacts to water quality). As runoff becomes more
problematic, both upland and farm level solutions
will be needed, as well as coordination across these
levels. Best practices, implemented locally and in
other jurisdictions, may point the way with examples
of effective approaches to reducing and managing
increasing runoff.
The strategies and actions in this section address the
following adaptation goals:
→→ Minimizing negative impacts of extreme
precipitation and associated runoff.
→→ Developing agricultural management
approaches suitable for wet conditions.
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Impact Area 2 > Strategy 2.1
Develop a coordinated cross-agency approach to agricultural ditch and drainage
management
With increasing runoff, there is a growing need for ditches and drainage systems that
are functioning optimally. Effective management of these systems is an on-going challenge
for producers in the Fraser Valley — not only from a cost and technical perspective,
but also due to the complexity of navigating the requirements for taking action. This
complexity reflects the intersecting interests and priorities involved in watercourse health
and maintenance.
Although installation of drainage and management of ditches on their property is the
responsibility of individual producers, there are numerous rules and regulations that
govern the maintenance of agricultural ditches. As noted above, each local government has
its own approach and both provincial and federal government agencies are also involved
with ditch maintenance. Some of the issues pertaining to higher levels of government
include fish habitat and, more recently, species at risk (e.g., Salish sucker, Nooksack dace
and Oregon spotted frog).67
Currently, producers do have access to drainage management planning and written guides
through the Environmental Farm Plan Program.68 However, the available written resources
require updating and, by themselves, are complex to interpret and apply. For producers
seeking to address issues on their own, the steps and processes involved can be daunting.
It can also be difficult for municipalities to effectively maintain their systems due to resourcing constraints and the need for cooperation from other stakeholders. Ensuring that processes are clear and consistent — and that both individual and municipal ditching and runoff management are working effectively — will be increasingly important as runoff issues
become more acute. Improving coordination and consistency of the approach to dealing
with agricultural drainage would assist producers with maintenance of these systems.
ACTION 2.1A Assess the current state of agricultural
ditches and drainage across the FVRD

ACTION 2.1B Develop options to improve coordination
of ditch and drainage management

■■ Consulting with producers, specialists and local
governments to identify priority issues and geographic
areas

■■ Inviting participation of key partners and agencies in
structured, facilitated workshops

■■ Reviewing the potential effects of climate change to
the functioning of ditches and drainage systems

■■ Identifying options for coordinating and streamlining
approaches to agricultural ditch and drainage
management

■■ Reviewing relevant standards, policies and practices
across the region

■■ Coordinating between municipalities and regional
districts on best practices

■■ Identifying common issues and specific areas of
greatest concern and/or vulnerability

■■ Creating a primary/single information source for
current and consistent information for producers about
ditch and drainage maintenance

■■ Developing a summary of findings and sharing with
key partners and agencies

Regional Adaptation Strategies series : Fraser Valley Region
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Impact Area 2 > Strategy 2.2
Identify, pilot & evaluate mechanisms to reduce runoff onto & off agricultural lands
As average precipitation (particularly extreme precipitation events) increases, current
strategies and approaches will no longer be sufficient for runoff management. Planning,
infrastructure and management practices will need to incorporate mechanisms for
reducing runoff onto, and off, the agricultural land base.
A recent example of a local government process to evaluate mechanisms for reducing
runoff is the City of Abbotsford’s Clayburn Creek Integrated Stormwater Management Plan.69
This plan acknowledges that run-off related flooding impacts are happening on agricultural
lowlands (and other areas), and that these conditions are worsening due to extreme
precipitation events — and provides a number of options to manage and redirect runoff.
At the farm level, a range of approaches for runoff management are possible — both
for limiting impacts of runoff coming onto the farm and for reducing runoff away from
the farm. However, these measures require investment and producers would value local
demonstration that also evaluates effectiveness and benefits. Which approaches are
suitable for the Fraser Valley and for the individual farm level will depend on the specific
circumstance. Identifying a range of options and piloting and evaluating their applicability
in local situations, would be a valuable step forward. This not only provides a local example
that people can see, but also enables gathering of important information about efficacy and
cost-benefit.
ACTION 2.2A Conduct background research to identify
most promising options for runoff reduction

ACTION 2.2B Implement pilot projects to evaluate runoff
management approaches

■■ Inventorying existing approaches for runoff reduction
in BC and other jurisdictions including options for:

■■ Identifying potential partners and suitable options for
collaborative drainage/stormwater management pilot
projects

-- Reducing upland runoff
-- Addressing existing lowland flooding
-- Farm level management (e.g., avoiding, controlling
and trapping runoff)
■■ Evaluating suitability of runoff reduction approaches
for the Fraser Valley context

■■ Implementing runoff management pilot projects that
incorporate:
-- Findings from Action 2.2a
-- Producer organizations and cooperators
-- Existing agricultural programming (and potential
to incorporate pilot findings)
■■ Implementing pilot projects including monitoring and
evaluation of results and transferability
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Impact Area 2 > Strategy 2.3
Develop adaptive & coordinated nutrient management strategies for the region
Climate change — both changing temperatures and precipitation — will impact the
windows for operational activities for all farm types. In addition, climate change will affect
the biophysical processes upon which farm systems depend, such as nutrient uptake in
crops.70 Therefore, the complexity of nutrient management will increase in two respects —
suitable storage of nutrient “products” such as manure, as well as the timing for application
of nutrients for efficacy and minimal runoff and nutrient losses.
An overall scan to evaluate how current nutrient management approaches might be
impacted by climate change would help to establish a baseline of knowledge. Given
the extent of variability and uncertainty, this is a challenging topic — but improving
knowledge of linkages between management practices and weather and climate conditions
will support adaptive decisions.
As there are already some on-going challenges with nutrient management in the Fraser
Valley — particularly with livestock manure — there is also value in taking near-term
steps to explore options for collaborative nutrient management. There have already been
efforts to explore solutions — predominantly technologies (such as anaerobic digesters) or
commodity-specific studies such as the 2003 study of options for utilization of Fraser Valley
poultry manure.71 These efforts provide resources to build on to undertake a broader (i.e.
cross-sector) evaluation of the issue and to explore regional-scale solutions. Conducting
such a review with climate change in mind could support long-term adaptive solutions.
ACTION 2.3A Evaluate the relationship between climate
change and nutrient management in the Fraser Valley

ACTION 2.3B Develop and pilot strategic approaches for
nutrient management

■■ Assessing how nutrient management practices and
results are likely to be impacted by climate change
(e.g., warmer/drier summers and more extreme rainfall
events) including:

■■ Evaluating and testing the potential of local nutrient
“trading” relationships (coordinate nutrient availability
and nutrient needs)

-- Impacts to manure storage, spreading and
management
-- Impacts to nutrient availability and nutrient cycles
(with linkages to weather, soils, climate variables)
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■■ Improving approaches for manure storage and
processing including collaborative/multi-operational
solutions (e.g., collectively fed anaerobic digestion
facility)
■■ Researching and demonstrating the efficacy and
economics of nutrient management related practices
including: crop residue management, composting and
compost use, green manure and cover crops
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Impact Area 3
Changing Freshet Flood Risk
The potential for spring flooding off the Fraser
River caused by a rapid melt of snowpack (freshet) is
a seasonal threat for communities in the floodplain.
There have been two major freshet floods in the
Fraser Valley in relatively recent history (1894 and
1948).72 In addition, in 2007 there was significant
concern about freshet flooding in the Fraser Valley
and in 2012 evacuation alerts were issued to some
residents in the region.73
There is uncertainty about how climate change
will affect the freshet on the Fraser River and more
research is needed (a new study — through the
Pacific Climate Impacts Consortium — is anticipated
in the near future).74 However, a recent hydraulics
study — published in 2014 by the BC Ministry of
Forests, Lands and Natural Resource Operations —
indicates that with climate change “the magnitude
and frequency of large floods on the Fraser will most
likely increase.”75 Sea level rise is also expected to
have a substantial influence on flood levels as far
up the river as the Sumas River confluence (15km
upstream of Mission).76

Relevant Climate Change Impacts
→→ Increasing average temperatures
→→ Increased precipitation in winter and
spring
→→ Increased extreme rainfall events

types of losses and speed recovery in the event of a
flood.
The strategies and actions in this section address the
following adaptation goal:
→→ Strengthening sector awareness, engagement and
preparedness regarding flood risk in the Fraser
Valley.

A freshet flood would have severe consequences for
agricultural operations in the Fraser Valley. With
so much intensive production, as well as much of
the province’s food storage, food processing and
agricultural spin-off industry, a freshet flood in
this region would affect the entire province’s food
supply and infrastructure. The timing of a freshet
flood would also result in significant losses for all
production systems.
The increasing risk of freshet flooding means that
agricultural organizations and individual producers
need to take proactive steps to engage in flood
planning and management. At the commodity and
individual operation levels, proactive investment in
planning and adaptation could help to mitigate some
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Impact Area 3 > Strategy 3.1
Increase awareness of flood risk & potential impacts to agriculture
While flood risk is an on-going reality for agricultural operations located in the flood
plain, most producers are necessarily focused on their day-to-day individual business and
production issues. Contemplating the potential impacts of flooding at an individual farm
business level is also immensely difficult, which is why developing common educational
resources and informational materials would be a valuable first step. Raising the overall
level of awareness of flood risk will also help to increase willingness to take action to
mitigate flooding impacts.
At present there is a broader regional initiative underway to evaluate vulnerabilities to
flooding impacts and to develop a Lower Mainland Flood Management Strategy.77 This
initiative is being coordinated by the Fraser Basin Council and includes the regional
districts, local governments and other concerned local agencies and partners from across
the Lower Mainland. While agriculture will be included in the evaluation, the regional
scope and mandate will limit the resourcing and attention for any particular sector.
A study focused specifically on agricultural impacts of freshet flooding would help to
evaluate the issue in more detail (and at a greater level of complexity) as well as to assess
steps to mitigate losses and speed recovery. Another recently completed study to assess
potential economic impacts of climate change flooding on agriculture (in the Fraser
delta) could provide an initial framework.78 Such a study would be of value to producer
organizations and governments that are grappling with planning for flooding impacts and
recovery, and would also help to generate informational resources specific to agriculture.
ACTION 3.1A Evaluate the potential impacts and costs to
agriculture associated with freshet flooding

ACTION 3.1B Provide informational materials to enhance
producer awareness of flood risk and available resources
and supports

■■ Identifying and approaching partners with an interest
in impacts to agriculture associated with freshet
flooding (and coordinating with related efforts)

Ideas for priority areas include:

■■ Reviewing existing studies for development of a
suitable analysis framework
■■ Identifying variables for inclusion in the evaluation
such as:
-- Agricultural assets (crops, infrastructure)
-- Agricultural soils/productive capacity (immediate
and longer term)
-- Secondary impacts and food security impacts
(food storage, processing, supply interruptions)
-- Steps to mitigate losses and speed recovery

■■ Raising producer awareness about flood risks and
flooding initiatives/resources through effective means
such as industry events, meetings and publications
■■ Providing informational materials addressing key
issues such as:
-- Results of recent flooding-related studies such as
Action 3.1a
-- Current initiatives to support flood planning and
management in the region (e.g., Lower Mainland
Flood Management Strategy)
-- Existing tools and resources as well as supports
available in the case of flooding

■■ Sharing findings with First Nations, local, provincial
and federal partners for inclusion in flood planning
and management
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Impact Area 3 > Strategy 3.2
Coordinate sector, commodity & individual producer flood risk responses & planning
A freshet flood would impact all types of agricultural production within the floodplain
area. While there are some losses and costs that will be impossible to avoid, for some
production systems adaptive actions and proactive planning could help to mitigate the
worst potential losses and scenarios. The necessary actions will vary greatly depending on
the production system.
Although joint planning may not be of value to all producer groups, livestock producers
are likely to require a more intensive collaborative planning process. In advance of a
flood, these industries will face the complex challenge of evacuations and/or other critical
livestock management decisions. Having a commodity level plan in place will assist the
industry as a whole to take steps to minimize or manage losses. Farm-level planning is
also needed to encourage and advise producers about their specific areas of vulnerability
and strategies that would reduce potential losses (e.g., raising up stored crops or costly
equipment). An individual farm planning toolkit and process has been piloted in Delta and
could undergo further testing for suitability and value in the Fraser Valley context.79
ACTION 3.2A Develop a
mechanism for active/on-going sector
participation in flood protection and
flood management planning

ACTION 3.2B Pilot commodity-level
flooding preparedness, mitigation and
recovery planning

ACTION 3.2C Refine and deliver
planning for individual producer
flooding preparedness/mitigation and
recovery

■■ Convening key partners to discuss
representation and participation
of agriculture in local and
regional level flood protection
and flood management planning
process

■■ Identifying priority groups for
participation in a planning
pilot (i.e. groups with greatest
vulnerability/risk)

■■ Adjusting the existing planning
tool and process (developed and
piloted in Delta) for the Fraser
Valley context

■■ Developing a pilot planning
process with commodity/sector
groups

■■ Piloting the revised planning tool
with Fraser Valley operations (a
small but diverse group of farms)

■■ Supporting sector organizations
with leading flooding
preparedness, mitigation
and recovery planning for
their membership (including
evacuation planning when
needed)

■■ Exploring mechanisms for broad
delivery of the planning tool and
process

■■ Determining the most effective
(and efficient) means for
maintaining consistent sector
participation
■■ Ensuring regular communication
and updates are provided to
agricultural organizations about
flood protection and flood
management planning
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*Pests refers to insects, weeds, diseases and

Impact Area 4
Changes to Pests* & Pollinators
As average annual temperatures increase,
particularly winter temperatures, the range and
prevalence of pests, diseases and invasive species
is anticipated to shift. These changes may enable
existing problem species to increase and new species
to move into the region. Extreme weather events
also have the potential to introduce new pests from
distant areas.80
Spotted wing drosophila (SWD) is an example
of a new pest that moved into BC (first identified
in 2009) and has since become established in a
number of parts of southern BC.81 SWD threatens
all berry and fruit crops and in the Fraser Valley is of
particular concern to blueberry growers. SWD was
particularly damaging in 201382 and may become
more problematic with the warming conditions
associated with climate change. Other emerging pests
in the Fraser Valley include: brown marmorated stink
bug, swede midge, potato/tomato pysillid, tomato
leafminer (Tuta absoluta) and European pepper moth
(Duponchelia fovealis).83
Insect pests are only one area of concern with climate
change. Shifts are also anticipated with distribution,
virulence and frequency of diseases — both in plants
and livestock — as well as weeds and invasive plants.
To prepare and respond appropriately, producers
require up-to-date information about current, new
and emerging pests of all kinds. Information and
tools to address pest outbreaks are also needed; this
includes resources for pest identification as well as
suitable management and control.
Currently, many producers access information about
pests through their commodity organizations. Some
producers hire consulting companies to assist them
with monitoring and management. The BC Ministry
of Agriculture provides pest alerts and assists with
production guides that include information about
pest management for specific crops. Various local
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invasive species with potential to negatively
impact agricultural production

Relevant Climate Change Impacts
→→ Increasing annual temperatures
→→ Increasing growing degree-days/heat
units, growing season length
→→ Increasing winter/spring precipitation
and extreme rain events
→→ Drier summer conditions

organizations — including the Fraser Valley Invasive
Plant Council84 and the FVRD noxious weed
program85 — play roles in pest risk assessment,
monitoring and management.
In addition to affecting the distribution and prevalence of pests, climate change may negatively impact
pollinators. Pollinators play a critical role in seed and
fruit production, as well as in crop yields and quality.
Climate change may reduce already narrow windows
for pollination. These impacts will compound
current threats to pollinators including loss of habitat,
proliferation of disease and, impacts of pollution and
pesticides.
For both pest management and pollinator
enhancement, collaboration to strengthen the
available resources will be necessary as climate
change exacerbates existing challenges.
The strategies in this section work toward the
adaptation goals of:
→→ Strengthening monitoring and resources to
manage changes in insect, disease, weed and
invasive plant populations, and
→→ Improving baseline knowledge of climate, plant
and pollinator interactions.
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Impact Area 4 > Strategy 4.1
Pilot a cooperative pest surveillance program for priority risks
As noted above, pest surveillance activity does occur in the Fraser Valley through
individuals, government and sector organizations. However, broader monitoring and
surveillance initiatives are almost always short-term projects and tend to be focused on
specific crops or pests.
For example, from 2009 to 2011, monitoring for swede midge in cole crops was carried
out through a partnership between the Ministry of Agriculture and the Fraser Valley Cole
Crop Growers’ Association.86 Berry sector groups such as the BC Blueberry Council
have also undertaken numerous initiatives pertaining to pest and disease monitoring and
management.
Despite these efforts, there has never been a broader pan-agricultural initiative for pest
monitoring across the Fraser Valley region. In addition, there is no centralized mechanism
for sharing or compiling pest data that is collected. It will also be increasingly important to
cross-reference pest data with weather data, as this will be key to understanding how pest
populations are affected by various conditions. This type of coordination is a particularly
challenging issue in an area as agriculturally diverse as the Fraser Valley.
A more integrated and cross-sector approach could be mutually beneficial to address
common concerns and begin to more effectively track the relationships between pests and
climate. Collaboration could facilitate more comprehensive and consistent monitoring and
management and would also enable resource sharing to address the most critical threats.
The first step would be an assessment to identify and prioritize shared threats and to
explore options for compiling data and coordinating to fill monitoring gaps.
ACTION 4.1A Conduct an assessment of immediate and
near-term pest threats to the sector

ACTION 4.1B Develop partnerships and mechanisms for
coordinated, regional and cross-commodity monitoring

■■ Consulting with sector groups and government
agencies involved in monitoring to gather key
information such as:

■■ Identifying sector, government and community
partners (for coordinated regional approach)

-- Existing pest alert and risk assessment information
and how it is filtered/shared
-- Current areas of priority, existing resources and
gaps in surveillance or knowledge
■■ Identifying new and emerging (pest-related) threats for
agriculture in the Fraser Valley

■■ Identifying mechanisms for centralizing pest data and
cross-referencing with weather data
■■ Coordinating across partners to address any identified
gaps
■■ Providing regular monitoring updates to producers
and other interested stakeholders

■■ Bringing together agricultural groups (commodities)
to review assessment findings and prioritize shared
threats
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Impact Area 4 > Strategy 4.2
Increase research and information transfer regarding pest lifecycles, identification and
management
Identifying shared priorities and increasing cooperative monitoring are important
first steps for effective tracking of emerging pests, diseases and invasive species. However,
producers also require the tools and resources for management and control of pests to
maintain crop and livestock health and productivity.
Climate change is likely to increase the need for rapid responses and new management
strategies. Local research can provide producers with locally relevant information and
assist in identifying suitable and effective controls. In some cases, management approaches
utilized in other jurisdictions may be transferable since pests new to the Fraser Valley will
already be established and managed elsewhere.
In some cases, research has been completed and information already exists but knowledge
transfer is a gap. Ensuring that existing information is supplied in accessible formats
will begin to shrink this gap. Informational materials could be shared via website, smart
phone applications and through producer events and meetings. As with Action 4.1,
cross-commodity approaches could increase the value of investment in research and
informational materials — ultimately more effectively reducing the spread of pests and
invasive species.
ACTION 4.2A Support local basic pest (and climate
change) research

ACTION 4.2B Provide effective informational materials for
producers for pest identification, management and control
options (particularly for emerging pests)

■■ Bringing local industry, research and government
partners together to review prioritized pests for the
Fraser Valley (as per Action 4.1a)

■■ Developing accessible resources for quick pest
identification (e.g., pest-specific ID “keys”, phone apps
etc.)

■■ Identifying significant gaps in knowledge regarding
priority pests (biology, management and control)

■■ Developing a mechanism to confirm sightings of
regulated pests with government agencies

■■ Developing a (human resources and funding) strategy
for undertaking the necessary research to address
gaps

■■ Increasing the availability of producer-oriented
informational resources regarding pest lifecycles,
biology, management and control options including:
-- Summary documents
-- Apps and web-based materials
-- Workshops and educational events

continued on next page →

Regional Adaptation Strategies series : Fraser Valley Region

26

→ continued from previous page

ACTION 4.2C Educate the public on pest detection,
invasive plant management and pest host species

ACTION 4.2D Support local governments to improve
weed and invasive species management on public lands
(including ditch maintenance)

■■ Identifying and building partnerships with groups
already working to educate the public about
these issues (e.g., local and regional governments,
community groups, gardening groups)

■■ Bringing agricultural groups and local governments
together to identify priority areas for improved
management (e.g., public lands adjacent to farm
operations)

■■ Supporting and supplementing existing outreach/
communication efforts with materials focused on
agricultural pests

■■ Developing a calendar with local partners for
coordination of weed and ditch maintenance

■■ Developing a collaborative strategy for creating and
distributing informational resources for the public
including:

■■ Piloting innovative low-cost mechanisms for removal
of weeds/invasive species (e.g., community “broom
pulls”)

-- Key target audiences (local homeowners,
gardening groups etc.)
-- Agricultural pests of common concern (and likely
to be present in urban/residential areas)
-- Effective approaches for reaching key audiences
-- Approaches to share Canadian Food Inspection
Agency alerts more broadly
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Impact Area 4 > Strategy 4.3
Evaluate the impacts of weather conditions and management practices on pollinators
and pollinator/crop interactions
Due to a variety of factors, there are on-going challenges with maintaining healthy
pollinator populations. This is a serious concern for producers with crops that require
pollination. At present, many producers (in particular for berry crops) rent hives from
bee keepers on an annual basis to support pollination during critical windows.87 How
climate change will affect pollinators (both native and non-native) is not well understood.
However, warming temperatures and more extreme conditions (precipitation and heat)
will influence the “cues” for both plants and pollinators and may alter critical windows for
interaction.88
The relationships between pollinators (their temperature and weather sensitivities)
and local cropping systems are highly complex and require local observation and data
collection. However, a basic risk assessment to explore vulnerability to climate-driven
effects on pollination could be a valuable first step.89 Ultimately, a much clearer
understanding of the linkages between climate change, local cropping systems and
pollinators — as well as management regimes and pollinator health — is required for
suitable adaptive actions to be taken.
There are a number of local partners and groups in the Fraser Valley with an interest in
pollinator health including: bee-keeping associations and clubs, gardening groups and
environmental groups. These groups might have an interest in supporting both a high-level
initial risk assessment and broader data collection and knowledge transfer as knowledge
about pollinators and climate change grows.
ACTION 4.3A Undertake a vulnerability assessment of
climate change impacts on pollinators

ACTION 4.3B Evaluate the interactions between weather,
cropping systems and pollinators

■■ Determining a feasible and cost-effective approach to
undertake an initial pollinator vulnerability assessment
in the Fraser Valley (e.g., Food and Agriculture
Organization of the United Nations assessment tool)

■■ Identifying potential partners and producer
cooperators to undertake data collection across a
range of cropping systems including:

■■ Undertaking a regional vulnerability assessment with
local cropping systems/pollinators
■■ Sharing the results of the assessment with interested
partners to determine next steps (e.g., Action 4.3b)

-- Potential linkages to specific pollination dependent
crops
-- Potential to combine pollinator and pest
monitoring data collection
-- Potential to work with local partners with an
interest in pollinators
■■ Developing a multi-year pilot project for collection of
data around weather/pollinator/plant interactions
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Impact Area 5
Greater Frequency & Intensity
of Extreme Heat Events
Climate change is anticipated to increase both
the intensity and frequency of periods of extreme
heat (see Regional Climate Science section for
details). Very warm to extremely hot temperatures
already occur during Fraser Valley summers, and in
recent years, producers have experienced associated
production challenges. A number of single day high
temperature records have been broken across the
Fraser Valley in the last ten years.90,91
High temperatures early in the season can affect
germination and establishment rates for some
vegetables and sudden increases in temperature can
cause damage to berry crops. Higher temperatures
also increase evapotranspiration rates and lead to
greater irrigation demand. Heat also influences
windows for management of time-sensitive inputs.
While some pests thrive in dry heat, spraying for
pest control is not advisable when air temperature
is above 25°C (largely due to evaporation rates and
drift).92
High summer temperatures cause crops to mature
earlier and more quickly, resulting in pressure to
harvest quickly to prevent damage to product quality.
High temperatures during harvest also make it more
difficult to cool produce to an optimal temperature
to prevent spoilage. This is of particular concern for
export crops with strict quality control requirements
(e.g., blueberries).
Extreme heat events can also cause significant stress
for livestock and poultry. High temperatures may
adversely affect milk production, meat quality and
animal reproduction.93 Recent research shows that
cows prefer cooler temperatures and can exhibit
signs of heat stress when temperatures are as low as
22 degrees Celsius (if humidity is high).94 Heat stress
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Relevant Climate Change Impacts
→→ Increasing average annual temperatures
→→ Decreasing precipitation in summer
resulting in drier conditions
→→ Increasing number of summer warm
days and extremely hot days

in broiler chickens can reduce growth, decrease feed
intake, decrease egg production and — in extreme
cases — cause animal mortality.95
Farm worker health and comfort is also a concern as
more intensive farm work may be required during
more extended periods of high temperatures. The
unpredictability of extreme heat also exacerbates
underlying labour supply issues, by creating
unanticipated spikes in labour demand during critical
production windows. As noted above, not having
access to sufficient labour when needed can result in
crop losses or reduction in quality.
Given the diversity of production systems in
the Fraser Valley, a better understanding of the
vulnerabilities of different systems to extreme
heat, as well as the timing and nature of the these
vulnerabilities, is an important first step in building
resilience to extreme heat events.
The strategies in this section work toward the
adaptation goal of:
→→ Reduce the vulnerability of agricultural
operations to losses and costs associated with
extreme heat
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Impact Area 5 > Strategy 5.1
Identify suitable approaches for minimizing impacts of extreme heat to product quality/
health
Fraser Valley producers are familiar with adjusting to variable conditions; however,
more frequent and prolonged extreme heat events will create new challenges. Changing
conditions may necessitate adoption of new management practices and technologies.
Some Fraser Valley producers have already adopted technologies to mitigate the effects of
extreme heat, such as installation of tunnel venting and misters or sprinklers for cooling in
dairy barns. Where local adaptation is already underway in the Fraser Valley, it can be built
upon through demonstration and/or evaluation of cost-benefit of adoption.
In addition to local solutions, there are many nearby jurisdictions — within BC, Canada
and the United States — with potentially transferable technologies and practices for
adaptation to more extreme heat events. Some existing tools may not only be transferable
but may also provide improved means for sharing knowledge and information. For
example, in Ontario a heat stress phone app has been developed that enables livestock and
poultry producers to calculate the heat stress index on their smart phones by inputting
temperatures and humidity, and the tool then provides management options.96
Prior to investing in knowledge transfer, it is important to determine the local value
of resources, technologies and practices through consultation, demonstration and/or
evaluation within the Fraser Valley context to ensure local suitability.
ACTION 5.1A Identify suitable approaches for minimizing
impacts of extreme heat to product quality/health

ACTION 5.1B Develop commodity-specific informational
materials to support adoption of new technologies and
practices

■■ Identifying and prioritizing vulnerabilities to extreme
heat impacts (across sector)

■■ Summarizing the most suitable extreme heat
adaptation options (Action 5.1a) outreach materials
including:

■■ Conducting a scan of relevant technologies and
practices such as:

-- Printed materials/newsletters

-- Crop selection (new varieties and new crops)

-- Forums/workshops/speakers

-- Optimal timing of harvest under extreme heat and
new technologies for harvest (commodity specific)

-- Success stories from other producers (case studies
and possible site visits)

-- Livestock management and cooling systems

-- Online support, including ‘how to’ videos, apps etc.

-- Storage and transportation options for export and
domestic crops

■■ Encouraging on-going monitoring and evaluation of
any technologies and practices adopted

■■ Assessing technologies and practices for applicability
(including economics) to the Fraser Valley context
including trials/pilots as needed

■■ Facilitating knowledge transfer from any trials/pilots
undertaken by producers
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Impact Area 5 > Strategy 5.2
Evaluate opportunities for addressing labour supply during periods of peak demand
As noted above, an overall increase in variability and extremes has the potential to
alter and/or compress operational windows for critical production activities (such as
planting and harvesting). This will create more challenges with farm labour management
— including sudden spikes in labour demand or unpredictable timing for labour needs
(e.g., an early or delayed harvest) which can translate into lost profits if labour supply is
inadequate.
Sudden changes in temperature during the production season, in particular periods of
extreme heat, can result in the need to harvest very rapidly. A sudden heat wave in the
summer of 2014 caused some Fraser Valley berry, pea and bean growers to lose up to 50% of
their crops when they couldn’t access sufficient labour to harvest produce that had matured
rapidly due to the high heat.97 The specific timing of these increases in labour demand will
depend on the production system and typical points of greater demand, and how this timing
may be influenced by both the variability and the extremes anticipated with climate change.
A number of farms in the Fraser Valley rely on the Seasonal Agricultural Workers Program
for labour.98 However, this program has limited flexibility to accommodate unexpected
shifts in labour requirements. Technological solutions (to replace labour) may be more
suitable for some production systems as they lessen reliance on labour altogether, but
research is needed to identify and evaluate technologies and their relevance and costeffectiveness in the Fraser Valley context.
ACTION 5.2A Assess potential effects of climate change
on agricultural labour demand in the Fraser Valley

ACTION 5.2B Evaluate and pilot options for addressing
unanticipated seasonal shifts in labour demand

■■ Undertaking a study to assess how climate change
(and extreme conditions) may impact labour demand
and management including:

■■ Identifying and evaluating options for ensuring
adequate labour during periods of high demand
including:

-- Current labour needs and timing for key
operational activities (e.g., pruning, harvesting etc.)
-- How operational windows and labour needs
may shift due to extreme heat and other extreme
conditions (e.g., harvesting in compressed
timeframes)
-- Evaluating potential impacts of labour supply
challenges associated with extreme conditions
(e.g., impacts to costs, product quality etc.)

-- Cross sector labour sharing
-- Partnering with local agencies potential to assist
with short-term labour supply
■■ Identifying and evaluating technological or
management solutions which lessen reliance on farm
labour
■■ Convening key organizations/agencies to share
findings and identify priorities
■■ Supporting piloting of solutions over multiple
production seasons
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Implementation
& Monitoring
W

hile all of the actions contained in this plan
are important for the Fraser Valley agriculture
sector to adapt to climate change, the actions on the
following pages are identified as “next steps.” This is
not only due to their importance, but also because
they are either relatively easy to implement and/or
they will build capacity for further adaptation actions
(see text box on this page). Building momentum
and capacity for collective action, and addressing
the most important issues, will help to ensure
implementation of all of the identified actions.

As the final stage in plan development, an implementation meeting was held with key partners (25
individuals) to prioritize actions and determine how
to move forward with them. The input received at
this meeting informs the content below.
In some cases, individual actions have been merged
into single projects because this is the most effective
and efficient way to accomplish them. Implementation considerations, such as potential partners and
cost range, are identified for each of the next steps.
In order to move forward with project
implementation, members of the Advisory
Committee that supported the development of
this plan will transition into a local working group
to oversee implementation and monitor progress.
This group will continue to include agricultural
organizations, local government and provincial
government representatives. The Climate Action
Initiative will function as the overall coordinator for
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this group and will also lead project development and
assist with monitoring progress and reporting.
For each Action in the Next Steps below, potential
partners are identified. Potential partners were
identified through workshops and subsequent draft
development, but no formal commitments have been
made regarding roles in various strategies and actions.
Development of partnerships will be a preliminary
activity in project development.

■■ Important actions are those that
address the highest priority impacts or
critical gaps for building resilience.
■■ Ease of implementation refers to actions
that can be initiated without delay because
there is a window of opportunity, there
are clear co-benefits with other actors or
programs, or there are minimal barriers
to address. These actions can also create
momentum to help to move more difficult
or longer term actions forward.
■■ Capacity building actions support the
sector by strengthening the ability of
producers and producer organizations
to take effective action. This may include
filling knowledge gaps or developing
resources that strengthen the ability to act
collectively or individually.
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Next Steps for
ACTION 1.1A

Next Steps for
ACTION 1.2A

Actions

Actions

■■ Bring producers and key partners together for
informational exchange regarding the Water
Sustainability Act

Implementation details
■■ Explore potential for partnership with Ministry of
Environment and Ministry of Agriculture (as there is
intention to do outreach on the new Act)
■■ Include most recent information about water supply
and demand in the FVRD
■■ Consult with agricultural organizations to determine
the critical areas of focus, informational gaps and
concerns
■■ Agricultural groups from other parts of BC might
also wish to attend/participate

■■ Promote the use of (BC specific) water management
tools and resources

Implementation details
■■ Identify current barriers to uptake as an important
initial step
■■ Link with other groups who may have an interest in
participating or leading in promoting existing tools
(e.g., irrigation association)
■■ Share resources through existing industry education
and outreach. This would be relatively simple and
low cost (producer meetings, field days, newsletters,
workshops, Pacific Agriculture Show)

Potential partners
→→ Agricultural organizations

Potential partners

→→ Ministry of Agriculture

→→ Agricultural organizations

→→ Irrigation Industry Association of BC

→→ Ministry of Environment

→→ Partnership for Water Sustainability

→→ Ministry of Agriculture

→→ Fraser Valley Regional District

→→ Fraser Valley Regional District

→→ Municipal governments

→→ Municipal governments (Abbotsford, Chilliwack,
District of Kent)

Timeframe
■■ Short-term (less than 2 years)

Cost

Timeframe
■■ Short-term (less than 2 years)

Cost
■■ Low (less than $50,000)

■■ Low (less than $50,000)
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Next Steps for
ACTION 1.2C

Next Steps for
ACTIONS 2.1A & 2.1B

Actions

Action

■■ Demonstrate/evaluate potential of agricultural water
management innovations not commonly used in the
Fraser Valley

Implementation details
■■ Identify technologies/practices within the Fraser
Valley or from elsewhere that could be evaluated
and shared more broadly through an initial
screening process
■■ Identify opportunities to link with existing research
and research capacity (industry, government
and post-secondary institutions) for pilots/
demonstrations
■■ Innovations likely require multi-year testing and
evaluation

■■ Assess the current state of agricultural ditches and
drainage across the FVRD
■■ Develop options to improve coordination of ditch
and drainage management

Implementation details
■■ Existing efforts and bodies (local government
operational and agricultural committees) are logical
partners/places to start
■■ Mechanisms need to be included to evaluate and
address the situation in electoral areas (may need
more immediate attention)

Potential partners
→→ Agricultural organizations
→→ Ministry of Agriculture

Potential partners
→→ Agricultural organizations

→→ Ministry of Environment

→→ Post secondary institutions

→→ Municipal governments, Agricultural Advisory
Committees

→→ Pacific Agri-Food Research Centre (Agriculture &
Agri-Food Canada)

→→ Fraser Valley Regional District
→→ Fisheries and Oceans Canada

→→ Irrigation Industry Association of BC
→→ Ministry of Agriculture
→→ Fraser Valley Regional District
→→ Municipal governments

Timeframe
■■ First pilot — Medium-term (2–4 years)
■■ Multiple pilots — Long-term (4+ years)

Cost
■■ First pilot / knowledge transfer — Medium
($50,000–$100,000)

Timeframe
■■ Phase 1: Assessment — Short-term (less than 2 years)
■■ Phase 2: Collaborative solutions — Medium-term
(2—4 years)

Cost
■■ Phase 1: Assessment — Low (less than $50,000)
■■ Phase 2: Collaborative solutions — Low to Medium
(Less than $50,000) to ($50,000—$100,000)

■■ Multiple pilots — High ($100,000+)
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Next Steps for
ACTION 3.1A

Steps for
ACTIONS 3.2B & 3.2C

Action

Action

■■ Evaluate the potential impacts and costs to
agriculture associated with freshet flooding

Implementation details
■■ A similar study was commissioned for Delta/Surrey/
Richmond and can provide a framework for analysis
■■ This study should be freshet focused (rather than
runoff/precipitation flood risk which is also an issue
in the Fraser Valley)
■■ This study should incorporate and make use of
existing resources:
-- Abbotsford flooding model scenarios
-- Lower Mainland Flood Management Strategy
output/outcomes
-- Agricultural Land Use Inventory (as per Fraser
delta study)

■■ Pilot commodity-level flooding preparedness,
mitigation and recovery planning
■■ Refine and deliver planning for individual producer
flooding preparedness/mitigation and recovery

Implementation details
■■ Start by evaluating risk/vulnerability and confirming
commodities for pilot focus
■■ Dairy evacuation and preparedness has been
identified as a major concern including availability of
feed during a flood
■■ An individual flood preparedness/mitigation tool
can be modelled on Delta flood preparedness tool,
adjusted to the Fraser Valley context

Potential partners
→→ Agricultural organizations (commodity groups)
→→ Individual producers

Potential partners

→→ Municipal governments

→→ Municipal governments

→→ Fraser Valley Regional District

→→ Fraser Valley Regional District

→→ Ministry of Agriculture

→→ Fraser Basin Council
→→ Ministry of Agriculture
→→ Real Estate Foundation of BC

Timeframe
■■ Short-term (less than 2 years)

Cost
■■ Medium ($50,000–$100,000)

Timeframe
■■ Commodity-level pilot — Short-term (less than 2
years)
■■ Individual Flood Preparedness Tool — Short-term
(less than 2 years)

Cost
■■ Commodity-level pilot — Medium
($50,000–$100,000)
■■ Individual Flood Preparedness Tool — Medium
($50,000–$100,000)
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Next Steps for
ACTIONS 4.1A & 4.1B

Next Steps for
ACTION 4.2B

Action

Action

■■ Conduct an assessment of immediate and near-term
pest threats to the industry
■■ Partner with other interested agencies to develop
mechanisms for coordinated, regional and crosscommodity monitoring

Implementation details
■■ Begin by bringing groups together to identify
priority management issues and common issues
(define focus, gaps, collaborative opportunities)
■■ Ensure that climate projections are included in risk
assessments
■■ Pilot a process with a few groups interested in
working together (e.g., pilot between potatoes,
berries and nursery operations)

■■ Provide effective informational materials for
producers for pest ID, management and control
options (particularly for emerging pests)

Implementation details
■■ Use research from Action 4.1A to identify priority
pests, although some additional research on current
pests may be required
■■ Identify innovative ways to reach producers — apps
and web-based tools have been suggested as producers’ top choice for dissemination of information
■■ Materials need to be action-based (e.g., if you see
this pest, call this #)

Potential partners
→→ Ministry of Agriculture

Potential partners

→→ Agricultural organizations

→→ Agricultural organizations

→→ AAFC (Agriculture and Agri-Food Canada)

→→ Ministry of Agriculture

→→ Pest monitoring/IPM companies

→→ Agriculture and Agri-Food Canada

→→ Invasive Species Council of BC

→→ Canadian Food Inspection Agency

→→ Fraser Valley Invasive Plant Council

→→ Pest monitoring/IPM specialists

→→ FVRD Noxious Weed Program

→→ Invasive Species Council of BC

→→ Post-secondary institutions

→→ Fraser Valley Invasive Plant Council

Timeframe
Timeframe
■■ Assessment — Short-term (less than 2 years)

■■ Short-term to Medium-term (less than 2 years to 2–4
years), dependent on types of outreach material
developed

■■ Pilot — Medium-term (2—4 years)

Cost
■■ Assessment — Low (less than $50,000)

Cost
■■ Medium to High ($50,000–$100,000+), dependent
on types of outreach material developed

■■ Pilot — Medium ($50,000—$100,000)
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Next Steps for
ACTIONS 5.1A & 5.1B
Action
■■ Research and evaluate technologies and practices
for reducing extreme heat impacts
■■ Develop commodity-specific informational materials
to support adoption of new technologies and
practices

Implementation details
■■ Begin by identifying commodities at greatest risk
of negative impacts and identification of suitable
technologies/practices
■■ Develop case studies and pilots to demonstrate
and evaluate technologies and practices (including
cost-benefit analysis) directed at highest risk
commodities identified above
■■ Bring post-secondary institutions into the process to
assist with pilots and evaluations

Potential partners
→→ Agricultural organizations
→→ Ministry of Agriculture
→→ Post-secondary institutions
→→ Producers

Timeframe
■■ Phase 1: Assessment — Medium-term (2—4 years)
■■ Phase 2: Pilot & Information Transfer — Medium-term
to Long-term (2–4 years to 4+ years)

Cost
■■ Phase 1: Assessment — Low (less than $50,000)
■■ Phase 2: Pilot & Information Transfer — High
($100,000+)
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Appendix A
Weather, Climate & Variability
Weather is what happens on a particular day at a
particular location. Farmers are continually required
to adapt to weather conditions to effectively plan and
manage their businesses. In contrast, climate refers
to long-term trends, patterns and averages over time.
These are more difficult to notice through day-to-day
or year-to-year experiences, or short-term records
of weather. However, over a period of decades,
recorded observations can characterize the climate
and identify trends.

Adding to the complexity, the Pacific Decadal
Oscillation (PDO) is a known pattern that shifts
over longer time periods (20–30 years) and this
is associated with different temperature and
precipitation conditions here in BC. It also has a
warm and cool phase, and so it can either enhance
or dampen the impacts of El Niño and La Niña
conditions in a given year.

Anyone who pays close attention to weather forecasts
appreciates that predictions of weather are often
limited in their accuracy. This is partly because of
the many factors that impact weather. Turning to
longer, climate-related timescales, in BC we are
familiar with the 3–7 year cycles of El Niño and La
Niña (“ENSO”), which dramatically impact the
climate of individual seasons and years (see Figure 5).
Compared to La Niña years, conditions in BC during
El Niño years are typically warmer and drier in winter
and spring, and less stormy in southern BC.

Figure 5 shows the difference between climate
variability, oscillations, and climate change. The many
factors that impact the weather create significant
variation in what we experience from year to year.
However, we are still able to chart averages over long
periods of time.
For additional resources see BC Agriculture Climate
Change Adaptation Risk & Opportunity Assessment
Series (www.bcagclimateaction.ca/regional/overview/
risks-opportunities/).

CLIMATE VARIABILITY
Short term (years to decadal)
rises and falls about the
trend line (ENSO)

CLIMATE OSCILLATIONS
Multi-decadal oscillations
in regional climate
(e.g. PDO, NAO)

CLIMATE CHANGE
Long Term Trends or
major shifts in climate
(centuries)

Figure 5 Climate Variability, Oscillations & Change
Diagram showing difference between climate variability, oscillations, and climate change.
Adapted from original, courtesy of Pacific Climate Impacts Consortium, www.pacificclimate.org
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Appendix B
Future Projections:
Climate Maps & PCIC Tables
Table 2 Fraser Valley Regional District Climate Projections — 2020s
Climate Variable

Time of Year

Projected Change from 1961–1990 Baseline to 2020s
Fraser Valley (Range)

Fraser Valley (Median)

BC (Average)

		
+1.0 °C

		
+1.0 °C

Mean Temperature (°C)

Annual

+0.5 °C

to

+1.4 °C

Precipitation (%)

Annual

−1%

to

+8%

		+4%

		+4%

Summer

−15%

to

+10%

		 –7%

		 0%

Winter

−3%

to

+9%

		+3%

		+4%

Winter

−29%

to

−3%

		–12%

		 −2%

Spring

−61%

to

−2%

		−32%

		−30%

Growing Degree Days
(degree days)

Annual

+83

to

+267

		+184

		+153

Heating Degree Days
(degree days)

Annual

−514

to

−186

		−352

		−354

Frost-Free Days (days)

Annual

+8

to

+23

		 +15

		 +10

Snowfall (%)

Table 3 Fraser Valley Regional District Climate Projections — 2050s
Climate Variable

Time of Year

Projected Change from 1961–1990 Baseline to 2050s
Fraser Valley (Range)

Fraser Valley (Median)

BC (Average)

		
+1.8 °C

		
+1.8 °C

Mean Temperature (°C)

Annual

+1.1 °C

to

+2.6 °C

Precipitation (%)

Annual

−2%

to

+11%

		+7%

		+6%

Summer

−25%

to

+5%

		–13%

		 −1%

Winter

−4%

to

+15%

		+6%

		+8%

Winter

−40%

to

−11%

		−24%

		−10%

Spring

−74%

to

−15%

		−55%

		−58%

Growing Degree Days
(degree days)

Annual

+208

to

+529

		+353

		+283

Heating Degree Days
(degree days)

Annual

−925

to

−383

		−648

		−648

Frost-Free Days (days)

Annual

+15

to

+39

		 +26

		 +20

Snowfall (%)

Regional Adaptation Strategies series : Fraser Valley Region

39

Figure 6 Growing Degree-Days,
Baseline (top) and 2050s Projection (bottom)

Figure 7 Frost-Free Period,
Baseline (top) and 2050s Projection (bottom)
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Figure 8 Winter Precipitation (mm),
Baseline (top) and 2050s Projection (bottom)

Figure 9 Summer Precipitation (mm),
Baseline (top) and 2050s Projection (bottom)

Note that for legibility, winter and summer
use different legends and so cannot be
directly compared.
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Appendix C
Definitions
■■ Growing Degree-Days (GDD)
are a measure of heat accumulation, and represent
the cumulative number of degrees that the average
daily temperature is above a base temperature of 5
degrees, for all days of the year.
■■ Frost Free Days (FFD)
are the number of days the temperature is above
freezing.
■■ Frost Free Period (FFP)
is the consecutive number of days between first
frost in fall and last frost in spring.
■■ Heating Degree-Days
are a measure of energy demand, and represent
the cumulative number of degrees that the average
daily temperature is below a base temperature of 18
degrees (when heating is required), for all days of
the year.
■■ Cooling Degree-Days
represent the cumulative number of degrees
above a base temperature of 18 degrees (when
cooling is required), and is the opposite of Heating
Degree-Days.
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Appendix D
Adaptive Management of
Climate Change Impacts
Climate change adaptation decision-making
is an inherently complex task that requires ongoing
learning and reflection to adjust to changing
information, events and conditions. As learning
progresses, new solutions as well as new challenges
will be identified. The following questions are
provided as tools for navigating this evolving
landscape and determining priorities for action.

Table 4 Developing & Prioritizing Adaptation Actions
Effectiveness

To what degree does this
action reduce risk/vulnerability,
and/or enhance resilience?

Adaptability

Can this action (and resources
dedicated to it) be changed or
redirected as conditions change?

Urgency

When does action need to be
taken on this issue, in order
to be effective by the time an
impact is projected to occur?

Gaps & Assets

How does this action address
identified gaps or barriers?
How can it build on existing
assets and resources?

Co-benefits
(“no-regrets”)

What other benefits would this
action have, even if climate change
impacts do not occur as projected?

Consequences

What could be the unintended
and/or undesirable effects of
taking this action? Can these
be avoided or mitigated?

Extent

Do the benefits apply broadly in the
region, or to specific individuals?

Relevance

Does this action have the support
of the agricultural community?

Additional considerations when determining how to
implement priority actions would include:
→→ Barriers (e.g., legislation, lack of working
relationships)
→→ Assets/Enablers (e.g., leadership, integrating
into existing plans/programs)
→→ Implementation costs
→→ Operation and maintenance costs
→→ Financing and resources
→→ Timeframe

Regional Adaptation Strategies series : Fraser Valley Region

43

Endnotes
1

Climate Action Initiative. (2012).
BC Agriculture Climate Change
Adaptation Risk & Opportunity
Assessment Series: Fraser Valley
& Metro Vancouver Snapshot
Report. http://www.bcagclimateaction.
ca/wp/wp-content/media/
AdaptROseries-FraserMetroVan.pdf

2

Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.

3

FVRD website. http://www.
fvrd.bc.ca/AboutUs/Pages/
DistrictStatistics.aspx

4

Fraser Valley Aboriginal Relations
Committee. (2012). First Nations
Relations: Resource Guide.
http://leo.fvrd.bc.ca/arcgisoutput/
First_Nations/Reports/First%20
Nations%20Resource%20Guide.pdf

5

Government of British Columbia.
(2014). BC Stats: Population
Estimates. http://www.bcstats.gov.
bc.ca/StatisticsBySubject/Demography/
PopulationEstimates.aspx

6

Fraser Basin Council. Fraser
Valley Region. http://www.
fraserbasin.bc.ca/regions/fvr.html

7

8

9

Fraser Valley Regional District.
(2011). Agricultural Economy
in the Fraser Valley Regional
District. http://www.fvrd.bc.ca/
InsidetheFVRD/RegionalPlanning/
Documents/Regional%20Snapshot%20
Series/Agriculture%20Snapshot.pdf
Environment Canada. (2015).
Canadian Climate Normals
1981–2010 Station Data.
http://climate.weather.gc.ca/
climate_normals/results_1981_2010_e.
html?stnID=702&autofwd=1
Environment Canada. (2015).
Canadian Climate Normals
1981–2010 Station Data.
http://climate.weather.gc.ca/
climate_normals/results_1981_2010_e.
html?stnID=702&autofwd=1

10 Dakin, A. BC Ministry of
Environment. Water Stewardship:
Groundwater Resources of BC.
http://www.env.gov.bc.ca/wsd/plan_
protect_sustain/groundwater/gwbc/
C0911_Fraser_Lowland.html#fig92
11 Kowalenko, G.C., Schmidt, P.
and Hughes-Games, G.(2007).
Fraser Valley Soil Nutrient Study
2005. P. 9. http://www.agf.gov.bc.ca/
resmgmt/EnviroFarmPlanning/
FV_SoilNutrientStudy/_FVSNSCombinedReport_Feb28_2007_
for_Release.pdf
12 Fraser Basin Council. Fraser
Valley Region. http://www.
fraserbasin.bc.ca/regions/fvr.html
13 Abbotsford Soil Conservation
Association. (2003). The Soilkeeper.
Volume 1, Issue 1. http://www.
abbotsfordsoilconservation.com/
Publications/Feb03%20Newsletter.pdf
14 Fraser Valley Regional District.
(2011). Regional Snapshot Series:
Agriculture. Agricultural Economy in
the Fraser Valley Regional District.
http://www.fvrd.bc.ca/AboutUs/
Documents/AgricultureSnapshot.pdf
15 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.
16 Re/Max. Farm Report. (2014).
http://download.remax.ca/PR/
FarmReport/FinalReport.pdf
17 The average cost per acre of
agricultural land in BC in
2010 was $4,113. Source: Farm
Credit Canada. (2010).
18 Stobbe, T., Eagle, A.J., and van
Kooten, G.C. (2010). Niche
and Direct Marketing in the
Rural-Urban Fringe: A Study
of the Agricultural Economy in
the Lower Mainland and Fraser
Valley. BC Studies, 167, 105–134.

Regional Adaptation Strategies series : Fraser Valley Region

19 City of Abbotsford Agriculture
Strategy http://www.abbotsford.
ca/Assets/2014+Abbotsford/
Communications/Master+Plans+
and+Strategies/2011+Agriculture+
Strategy.pdf City of Chilliwack
Agricultural Area Plan http://www.
chilliwack.com/main/attachments/
Files/1979/AAP Final Report January
16, 2012.pdf District of Agriculture
Plan http://www.district.kent.
bc.ca/pdf/bylaws/ocp/sch-e.pdf
20 City of Abbotsford. (2014). Terms
of Reference for Agriculture,
Dyking, Drainage and Irrigation
Advisory Committee. http://www.
abbotsford.ca/Assets/2014+Abbotsford/
Mayor+and+Council/Committees/
Terms+of+Reference+-+Agricultue$
!2c+Dyking+Drainage$!2c+and+Irr
igation+Advisory+Committee.pdf
21 Artemis Agri-Strategy Group.
(2002). Economic Strategy for
Agriculture in the Lower Mainland.
http://www.metrovancouver.
org/services/regional-planning/
PlanningPublications/
22 Fraser Valley Regional District.
(2011). Regional Snapshot Series:
Agriculture. Agricultural Economy in
the Fraser Valley Regional District.
http://www.fvrd.bc.ca/AboutUs/
Documents/AgricultureSnapshot.pdf
23 British Columbia Agriculture
Council https://www.bcac.bc.ca/
24 Fraser Valley Regional District.
(2011). Regional Snapshot Series:
Agriculture. Agricultural Economy in
the Fraser Valley Regional District.
http://www.fvrd.bc.ca/AboutUs/
Documents/AgricultureSnapshot.pdf
25 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.
26 Metro Vancouver. (2011). Census
on Agriculture Bulletin.

44

27 BC Ministry of Agriculture & Lands.
(2008). Fraser Valley Regional
District Agricultural Overview.
28 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.
29 Price Waterhouse Coopers.
(2009). BC Dairy, Egg & Poultry
Industries. P. 21 & 25. Online
at: http://www.bcegg.com/files/
documents/1443-01BCDEPI_Final.pdf
30 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.
31 BC Ministry of Agriculture &
Lands. (2008). Metro Vancouver
Agricultural Overview. P. 8.
http://www.agf.gov.bc.ca/resmgmt/
sf/agoverviews_2006census/
Metro_Vancouver_Ag_Overview.pdf

38 Stocker, T. F., Qin, D., et al.
(2013). Climate Change 2013: The
Physical Science Basis. Cambridge
University Press. http://www.
climatechange2013.org/images/report/
WG1AR5_ALL_FINAL.pdf
39 Ibid
40 Pacific Climate Impacts Consortium
http://www.pacificclimate.org
41 PCIC South Coast Climate
Summary: http://www.pacificclimate.
org/sites/default/files/publications/
Climate_Summary-South_Coast.pdf
42 For more explanation of
model outputs and ranges, see
http://www.plan2adapt.ca
43 Source for extremes projections:
Regional climate model projections
from the North American Regional
Climate Change Assessment
Program, analyzed by PCIC.

32 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.

44 Pests refers to insects, weeds,
diseases and invasive species
with potential to negatively
impact agricultural production.

33 City of Abbotsford. (2011).
Agriculture Strategy. http://www.
abbotsford.ca/Assets/2014+Abbotsford/
Communications/Master+Plans+and+S
trategies/2011+Agriculture+Strategy.pdf

45 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand Model:
Report for Fraser Valley. p.29.

34 Fraser Valley Regional District.
(2011). Regional Snapshot
Series: Agriculture. Agricultural
Economy in the Fraser Valley
Regional District. Online at:
http://www.fvrd.bc.ca/AboutUs/
Documents/AgricultureSnapshot.pdf
35 Statistics Canada. (2012). 2011
Census of Agriculture, Farm
and Farm Operator Data,
catalogue no. 95-640-XWE.
36 Greenhouse operations measured in
square metres and nursery product
measure in hectares. Source:
Statistics Canada. (2012). 2011 Census
of Agriculture, Farm and Farm Operator
Data, catalogue no. 95-640-XWE.
37 Fraser Valley Regional District.
(2011). Regional Snapshot
Series: Agriculture. Agricultural
Economy in the Fraser Valley
Regional District. Online at:
http://www.fvrd.bc.ca/AboutUs/
Documents/AgricultureSnapshot.pdf

46 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand Model:
Report for Fraser Valley. Calculations
based on data table. p.40.
47 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand Model:
Report for Fraser Valley. p.40.
48 Dakin, A. Chapter 9 — Ground
Water Resources of the Basins,
Lowlands and Plains. In
Groundwater Resources of British
Columbia. Ministry of Environment,
BC. http://www.env.gov.bc.ca/wsd/
plan_protect_sustain/groundwater/
gwbc/C0911_Fraser_Lowland.html
49 Dakin, A. Chapter 9 — Ground
Water Resources of the Basins,
Lowlands and Plains. In Groundwater
Resources of British Columbia,
Ministry of Environment, BC.
http://www.env.gov.bc.ca/wsd/
plan_protect_sustain/groundwater/
gwbc/C0911_Fraser_Lowland.html

Regional Adaptation Strategies series : Fraser Valley Region

50 Nourish Creek (61% of total supply),
Cannell Lake (6% of total supply)
and groundwater wells (32% of
total supply). Source: AECOM
Canada Ltd. (2010). Abbotsford
Mission Water and Sewer
Services Water Master Plan. p.i.
51 AECOM Canada Ltd.
recommended Stave Lake as the
new water supply source and water
transmission option based on it
being the lowest cost option with
good water quality and adequate
water quantity. Source: AECOM
Canada Ltd. (2010). Abbotsford
Mission Water and Sewer Services
Water Master Plan. p.54.
52 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand Model:
Report for Fraser Valley. p.29
53 Government of British
Columbia, Water Sustainability
Act. http://engage.gov.bc.ca/
watersustainabilityact/the-proposal/
54 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand
Model — Report for Fraser Valley.
55 Berardinucci, J., Ronneseth,
K. (2002). Guide to Using
the BC Aquifer Classification
Maps for the Protection and
Management of Groundwater.
Ministry of Environment, BC.
56 Water Sustainability Act — Section
22 Precedence of rights sets out the
priority of rights system called “first
in time, first in right” (FITFIR).
Under section 22 priority of right
is based on the date of precedence
of an authorization, with the most
senior water licensee having the
superior right. http://engage.gov.bc.ca/
watersustainabilityact/the-proposal/
57 Water Sustainability Act — Section 82
Plan regulations: Dedicated Agricultural
Water provides for the dedication
of water for agricultural purposes
on certain agricultural lands (e.g.,
land in the agricultural land reserve
or zoned for an agricultural use).
http://leg.bc.ca/40th2nd/3rd_read/
gov18-3.htm#section82
58 van der Gulik, T., Neilsen, D.,
Fretwell, R. & Tam, S. (2015).
Agriculture Water Demand Model:
Report for Fraser Valley. p.32.

45

59 The Irrigation Scheduling
Calculator is available on the
website http://www.irrigationbc.
com. The calculator provides
users with an irrigation schedule
using real-time climate data from
Farmwest (http://www.farmwest.com).
60 The Irrigation Industry Association
of BC’s (IIAB) website http://
www.irrigationbc.com provides
irrigation guides and manuals
and the IIAB also offers irrigation
courses. The Irrigation Scheduling
Calculator is also available on
the website. Other resources
can be found at Waterbucket
http://ww.waterbucket.ca and Farm
West http://www.farmwest.com
61 The Environmental Farm Plan
irrigation assessment guide
assists BC farmers with water use
optimization water use, thereby
improving water management
during times of drought, long-term
climate change, and competing
uses of the water resource. https://
www.bcac.bc.ca/ardcorp/program/
environmental-farm-plan-program
62 Environmental Farm Plan Beneficial
Management Practices 2014/2015.
p.14. https://www.bcac.bc.ca/sites/
bcac.localhost/files/Ardcorp_Program_
Documents/2014-15%20Growing%20
Forward%202%20BMP%20List%20
-%20Final%20as%20approved%20
March%2013%202014.pdf
63 BC Ministry of Agriculture,
Food and Fisheries, Resource
Management Branch. (April
2005). Drainage Management Guide:
Companion document to the CanadaBritish Columbia Environmental
Farm Plan Program. BC Agriculture
Council, p. 1. http://www.al.gov.
bc.ca/resmgmt/EnviroFarmPlanning/
EFP_Drainage_Mgmt_Guide/
Drainage_Mgmt_Guide_toc.htm
64 Don Cameron Associates.
( January 2012). City of Chilliwack
Agricultural Area Plan. p.41–42
65 British Columbia Ministry of
Agriculture Food & Fisheries.
(March 2005). Environmental
Fact Sheet: Agricultural Watercourse
Classification. Drainage Management
Guide — No 2 in a series.
http://www.al.gov.bc.ca/resmgmt/
publist/500Series/533500-1.pdf

66 City of Chilliwack. (May 2002).
Policy and Design Criteria Manual for
Surface Water Management. Prepared
by CH2MHILL http://www.
chilliwack.ca/main/page.cfm?id=658

73 CBC News. ( June 23, 2012).
BC Flood evacuation alert grows.
http://www.cbc.ca/news/canada/
british-columbia/b-c-floodevacuation-alerts-grow-1.1221697

67 Fisheries and Oceans Canada.
Aquatic Species at Risk: Salish Sucker.
http://www.dfo-mpo.gc.ca/speciesespeces/species-especes/salishsuckermeuniersalish-eng.htm Fisheries and
Oceans Canada. Aquatic Species at
Risk: Nooksack Dace. http://www.dfompo.gc.ca/species-especes/species-especes/
nooksackdace-naseauNooksack-eng.htm
Government of Canada. Species
at Risk Public Registry. Species
Profile: Oregon Spotted Frog. http://
www.sararegistry.gc.ca/species/
speciesDetails_e.cfm?sid=614

74 The new study: “Simulating the
Effects of Climate Change on Fraser
River Flood Scenarios — Phase
2” is being prepared by Pacific
Climate Impacts Consortium
(PCIC) for the Ministry of Forests
Lands and Natural Resource
Operations, Flood Safety Section.
The new study will build on the
previous work led by MFLNRO
(see Endnote 75) and is expected
to be released this summer (2015).

68 BC Ministry of Agriculture,
Food and Fisheries, Resource
Management Branch. (April
2005). Drainage Management Guide:
Companion document to the CanadaBritish Columbia Environmental
Farm Plan Program. BC Agriculture
Council, p. 1. http://www.al.gov.
bc.ca/resmgmt/EnviroFarmPlanning/
EFP_Drainage_Mgmt_Guide/
Drainage_Mgmt_Guide_toc.htm
69 City of Abbotsford. (May 2012).
Clayburn Creek Integrated Stormwater
Management Plan: Final Report.
Submitted by Kerr Wood Leidal
Consulting Engineers. http://www.
abbotsford.ca/Assets/old+Abbotsford/
Engineering+Department/
Clayburn+Creek+ISMP/
Clayburn+Creek+ISMP++Final+Report+(May+2012).pdf
70 Dobb, Allen. ( July 2013). Nutrient
Management: BC Farm Practices
and Climate Change Adaptation,
p.12. BC Agriculture & Food
Climate Action Initiative.
71 Timmenga & Associates Group.
(May 2003). Evaluation of Options for
Fraser Valley Poultry Manure Utilization.
Prepared for Sustainable Poultry
Farming Group. http://www.agf.gov.
bc.ca/poultry/publications/documents/
evaluation_poultry_manure.pdf
72 Fraser Basin Council. Flood and
the Fraser. http://www.fraserbasin.
bc.ca/water_flood_fraser.html

Regional Adaptation Strategies series : Fraser Valley Region

75 BC Ministry of Forests, Lands
and Natural Resource Operations,
Flood Safety Section. (May 2014).
Simulating the Effects of Sea Level
Rise and Climate Change on Fraser
River Flood Scenarios. http://www.
env.gov.bc.ca/wsd/public_safety/
flood/pdfs_word/Simulating_Effects_
of_Sea_Level_Rise_and_Climate_
Change_on_Fraser_Flood_Scenarios_
Final_Report_May-2014.pdf
76 ibid. p.12
77 Fraser Basin Council. Flood
Management: A Lower Mainland
Flood Management Strategy. http://
www.fraserbasin.bc.ca/water_flood.html
78 Robbins, Mark and Kristy
Tatebe. (March 2015). Potential
economic and agricultural impacts
of climate change related flooding in
the Fraser delta. BC Agriculture &
Food Climate Action Initiative
79 http://www.bcagclimateaction.ca/
regional/lower-mainland/
80 Plant Health Unit, Plant
and Animal Health Branch,
Ministry of Agriculture. British
Columbia Plant Health Strategy
for Agriculture 2013–2018. p.1
81 Ministry of Agriculture. (2014).
Spotted Wing Drosophila (Fruit
Fly) Pest Alert June 9, 2014. http://
www.agf.gov.bc.ca/cropprot/swd.htm
82 Orchard and Vine. (2013).
“Worst year ever” puts focus on
Spotted Wing Drosophila at
Pacific Agriculture Show. http://
www.orchardandvine.net/news/
spotted-wing-drosophila-focus-pacificagriculture-show/#sthash.FsAtRI7I.dpuf

46

83 Hueppelsheuser, T. (2014.)
Emerging Pest Threats.
Presentation, British Columbia
Ministry of Agriculture,
Abbotsford. http://www1.agric.gov.
ab.ca/$Department/deptdocs.nsf/all/
crop15019/$FILE/field-emerging-pestsreduced-tracy-hueppelsheuser.pdf
84 Fraser Valley Invasive Pest Council
http://www.fraservalleyweeds.com/
85 Fraser Valley Regional District
Noxious Weeds Program http://
www.fvrd.com/SERVICES/
NOXIOUSWEEDS/Pages/default.aspx
86 Ministry of Agriculture. (2012).
Swede Midge Pest Alert January
2012. http://www.agf.gov.bc.ca/
cropprot/swede_midge.pdf
87 Bill Shoker, personal
communication, March 17, 2015.
88 Kjohl, M., Nielsen, A. and
Stenseth, N.C. (2011). Potential
Effects of Climate Change on
Crop Pollination. Food and
Agriculture Organization of the
United Nations. http://www.fao.
org/fileadmin/templates/agphome/
documents/Biodiversity-pollination/
Climate_Pollination_17_web__2_.pdf
89 Annex 1 of this document provides
information on how to conduct
such an assessment. Source: Kjohl,
M., Nielsen, A. and Stenseth, N.C.
(2011). Potential Effects of Climate
Change on Crop Pollination. Food
and Agriculture Organization of
the United Nations. http://www.fao.
org/fileadmin/templates/agphome/
documents/Biodiversity-pollination/
Climate_Pollination_17_web__2_.pdf
90 Henderson, P.J. ( July 14,
2014) Chilliwack Sees Record
High Temperatures, Low
Air Quality. Chilliwack Times.
http://www.chilliwacktimes.
com/news/267075391.html

92 Deveau, J. ( July 2009). How Weather
Conditions Affect Spray Applications
Factsheet. Ontario Ministry of
Agriculture, Food and Rural
Affairs. http://www.omafra.gov.on.ca/
english/crops/facts/09-037w.htm
93 Worley, J. (2012) Cooling Systems
for Georgia Dairy Cattle. The
University of Georgia Cooperative
Extension. http://extension.uga.edu/
publications/files/pdf/B%201172_4.pdf
94 Ontario Ministry of Agriculture,
Food and Rural Affairs. Heat
Stress in Dairy Cows. http://www.
omafra.gov.on.ca/english/livestock/
dairy/facts/stressthres.htm
95 Canadian Poultry Consultants
Ltd. Be Aware of Heat Stress
This Summer. http://www.
canadianpoultry.ca/heat_stress.htm
96 Ontario Ministry of Agriculture,
Food and Rural Affairs. Heat
stress in Livestock Ap. http://
www.omafra.gov.on.ca/english/
engineer/facts/heat-ap.htm
97 Easton, R. ( July 13, 2014).
Heat Wave Burns Fraser Valley
Growers. CTV Vancouver. http://
bc.ctvnews.ca/heat-wave-burnsfaser-valley-growers-1.1912192
98 The Seasonal Agricultural Worker’s
Program allows producers to
hire temporary foreign workers
from participating countries
for a maximum period of 8
months, between January 1 and
December 15. Informal sharing
of workers between farms is
illegal. Source: Government
of Canada. Hiring Seasonal
Workers. (2015). http://www.esdc.
gc.ca/eng/jobs/foreign_workers/
agriculture/seasonal/index.shtml

91 Judd, A. (September 11, 2013). Heat
Wave Hits Most of BC: Aggasiz
Breaks 1982 Record. Global News.
http://globalnews.ca/news/834751/
heat-wave-hits-most-of-b-c-somerecords-broken-with-more-to-come/

Urls in these Endnotes were current as of March 2015.

Regional Adaptation Strategies series : Fraser Valley Region

47

