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Introduction

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 Colum-
bia’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. 

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 Grow-
ing Forward 2 programming. Since the Program’s 
inception, additional adaptation plans have been 
completed for the Cariboo region (2014), the Fraser 
Valley region (2015), and now the Okanagan region. 

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 five regions 
and details are available at www.bcagclimateaction.ca.

Project Delivery 

A local Advisory Committee for the Okanagan region 
was formed to provide input throughout the project. 
This Committee included participants from the three 
regional districts in the Okanagan, the BC Ministry 
of Agriculture, Agriculture and Agri-Food Canada 
(AAFC) and a number of agricultural organizations. 
The agricultural producer participants volunteered 
their time throughout the project, representing 
five distinct local production systems. The regional 
district partners provided staff time and expertise 
and covered costs associated with the workshops. 

In the coming years, climate change will impact 
the agriculture sector in British Columbia in a 
range of different ways.
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photo by Emrys Damon Miller, vineyards in Naramata

With funding from Growing Forward 2, 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. Ten 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 — Penticton and Vernon) 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). 117 individual participants 
attended one or both of the project workshops.

3 Implementation Meeting 
An implementation meeting was held with 26 
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. 
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Regional Context

Geography, Climate &  
Production Capacity

The geographic scope of the Okanagan 
Adaptation Strategies includes the Regional District 
of North Okanagan (RDNO), the Regional District 
of Central Okanagan (RDCO) and the Regional 
District of Okanagan-Similkameen (RDOS). This 
area is located between the Columbia and Cascade 
mountain ranges in south-central British Columbia 
and covers a total area of 20,822 square kilometres.2 

Within these three regional districts there are sixteen 
municipalities and fifteen electoral areas.3 There are 
also eight member communities of the Okanagan 
Nation Alliance.4 The combined population of 
the RDNO, RDCO and RDOS is 341,818.5 The 
Okanagan region contains the largest concentration 
of population in the province’s interior (7.8% of BC’s 
total population).6

The Okanagan region has a warm growing season 
with high accumulations of growing-degree days and 

Figure 1 Map of three Okanagan regional districts
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sunshine-hours, as well as relatively mild winters and 
springs characterized by long frost-free periods.7 The 
Okanagan region lies in the rain shadow of the Coast 
and Cascade mountains, creating a hot, sunny, dry 
climate that is classified as semi-arid, with the lowest 
average (annual) precipitation in southern Canada.8

Precipitation in the Okanagan region ranges from an 
average of 250 mm per annum in the drier, southern 
part of the region to 400 mm per annum in the 
northern part of the region and at higher elevations.9,10 
In general, it is cooler and the growing season is 
shorter in the northern part of the region.11 The lack of 
adequate growing season precipitation in some parts 
of the region (in particular at the lowest elevations) is 
the major climatic limitation for agriculture. Irrigation 
is required for most production, with the exception of 
limited early season pasture and forage crops.12

Soil types and agricultural capability vary across the 
region and by elevation.13 It is estimated that there 
are 31,160 hectares (77,000 acres) of arable land in the 
Okanagan Basin.14 The majority of agricultural land is 
adjacent to Okanagan Lake and some of its tributaries. 
There are also portions of the Agricultural Land 
Reserve (ALR) to the north of Okanagan Lake and 
surrounding Princeton.15 Five major soil groups exist 
within the Okanagan Basin.16 There are widespread 
differences in soil types throughout the Basin; the 
southern part of the Basin has deep sandy soils, 
whereas the northern area around Kelowna is mainly 
composed of clay and gravel.17 Unimproved soils are 
Class 4 or 5 due to aridity and topography, but soils can 
be improved to Class 1, 2 or 3 depending on the severity 
of limitations.18

Economic & Institutional Context

In addition to region’s climatic and environmental 
advantages, the Okanagan region is located in 
proximity to large markets and has well developed 
transportation infrastructure and educational and 
research institutions. Linkages between tourism and 
agriculture are strong in the region. Direct farm gate 
sales to visitors are an important source of income 
for some operations, along with other diversification 
opportunities afforded by agri-tourism.19 The 
Okanagan region contributed 12% of total provincial 
gross farm receipts in 2010, generating over $355 

million.20 In 2011, there were 10,740 farm workers 
employed in the Okanagan; this was 24% of the 
provincial total of agriculture sector employees, 
working on only 3.6% of the province’s Agricultural 
Land Reserve.21

Land prices are high in the Okanagan region, largely 
due to the rate of residential development. The high 
price of farmland limits expansion, renovation and 
investment in farming.22 However, opportunities do 
exist for entrants from other locations around the globe 
with similar land prices.23 Up until recently, the wine 
grape industry has continued to attract new entrants 
but has struggled to secure qualified labour.24

The Regional District of Central Okanagan (2005) 
and the Regional District of North Okanagan (2015) 
have both completed Agriculture Area Plans and have 
Agricultural Advisory Committees (AAC) in place 
to guide plan implementation, and to review land use 
applications and other planning decisions that may 
affect agriculture. Many regional district member 
municipalities have also completed agriculture plans 
and established AACs.

The three regional districts had partnered on various 
initiatives before jointly contributing to this plan. 
RDNO, RDCO and RDOS are currently partnering 
on the Okanagan Kootenay Sterile Insect Release 
Program,25 and each region is represented on the 
Okanagan Basin Water Board. Starting in 2015, the 
three regional districts began a project to identify, 
monitor and evaluate common indicators pertaining 
to their Regional Growth Strategies.26 The regional 
districts also contributed to the Ministry of Agriculture 
Agricultural Land Use Inventory (ALUI), which has 
been used as input for the Agriculture Water Demand 
Model for the Okanagan Basin (AWDM). The AWDM 
is used to determine current and future water demands 
for agriculture in the region.27

There is a long history of agricultural research in the 
Okanagan, with tree fruit breeding and variety trials 
underway as early as 1914.28 Research facilities in the 
region include: the (AAFC) Summerland Research 
and Development Centre, UBC Okanagan and 
Okanagan College.29 The Okanagan Basin Water 
Board and the Okanagan Water Stewardship Council 
are spearheading research around water resources 
and management. A number of commodity-specific 
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industry associations and organizations representing 
members’ interests are based in the Okanagan. 
These groups provide a broad range of services for 
their members, including marketing, research and 
informational resources, and program delivery.30

Agricultural Production

Only 8.5% (176,692 hectares) of the Okanagan region’s 
overall area is included in the Agricultural Land 
Reserve.31 There are 3,693 farms in the region (19% of 
farms in BC) and the average age of producers is 56.32 
The agriculture industry grew steadily in the Okanag-
an between 2001 and 2011. The total amount of land 
farmed in 2011 was 199,765 hectares, an increase of 
10,699 hectares from 2006, and an increase of 26,224 
hectares from 2001.33 The average farm size in the 
Okanagan is 54 hectares, significantly lower than the 
province-wide average of 132 hectares.34 53% of the 
farms in the Okanagan are under four hectares.35

The type of agricultural production is not uniform 
across the Okanagan region. In the northern areas, 
forage, dairy and cattle ranching are common, while 
tree-fruit, grape and vegetable production dominate 
the central and southern areas.36 Today, 90% of 
BC’s apples, 89% of BC’s grapes and 85% of BC’s 
cherries are grown in the south-central Okanagan. 
In recent years there has been a steady shift away 
from many types of tree fruit (apples, pears, peaches, 
plums and apricots), largely due to challenges with 
profitability.37 However, in the summer of 2015 the 
BC Fruit Growers’ Association reported a very slight 
expansion of acreage devoted to apple growing in 
the Okanagan (after decades of decline).38 Also, 
the land in sweet cherry production has increased 
substantially, from 781 hectares in 2001 to 1,429 
hectares in 2011.39

As some types of tree fruit production have been 
shrinking, acreage has been shifting into wine 
grapes and there are now almost 3,491 hectares 
in grape production across the region.40 In the 
Regional District of Central Okanagan alone, the 
period between 1991 and 2006 saw a 346% increase 
in land devoted to grape production.41 Much of 
the conversion from orchard to vineyard has been 
concentrated in the southern portion of the region.42 
Today the Okanagan is one of the largest producers 
of fruit and wine in Canada.43

The north Okanagan has a well-established dairy 
industry, and its poultry production has also grown 
in recent years. Field crops, particularly alfalfa but 
also barley and tame hay/fodder crops are predomin-
ant in the north Okanagan, with 17% of the provincial 
total acreage of winter wheat and 20% of the provin-
cial acreage of forage corn grown in the RDNO.44 The 
Okanagan region as a whole contributes significantly 
to organic production in the province across a range 
of crops, including fruits, vegetables and greenhouse 
products. Thirty-nine percent of the province’s 
certified organic farms are located across the three 
regional districts (with 26% of the province’s certified 
organic farms located in the RDOS). There is also 
apiculture, greenhouse and nursery production, vege-
table and melon farming and sheep/lamb production 
in the Okanagan region. Many of these production 
types have experienced growth over the last decade.45

photo by Emrys Damon Miller, Okanagan apple orchard
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Regional Climate Science

Figure 2 Mean Annual Temperature change, 1970s 
to 2090s

An evaluation of adaptation options must be based 
on the best possible understanding of the nature, 

magnitude and speed of climate change. Climate 
scientists began developing computer simulations 
of the Earth’s climate in the 1960s and these models 
have become increasing sophisticated and refined.46

In the past decade, climate scientists have successfully 
downscaled global climate models to regional scales 
by taking into account the variability in temperature 
and precipitation introduced by topography.47 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.48 PCIC was a 
key partner in developing the regional adaptation 
strategies that preceded the Okanagan strategy, and 
has assisted in the production of the agriculturally 
relevant regional climate projections for the 2020s 
and 2050s that are presented in this document.

Additional information about regional climate 
projections, maps, and related definitions may be 
found in Appendix B and Appendix C, and in PCIC’s 
Thompson-Okanagan climate summary at: https://
www.pacificclimate.org/sites/default/files/publications/
Climate_Summary-Thompson-Okanagan.pdf

Okanagan Regional Climate 
Projections: 2020s to 2050s

Key climate projections for the Okanagan region in 
the 2020s to 2050s are summarized here. Projections 
were generated by PCIC using data available through 

Temperature Projections

 ■ Annual average is 1.4°C warmer by 2020s 
(+2.4°C by 2050s)

 ■ 21 more frost-free days annually by 2020s 
(+38 days by 2050s)

 ■ 249 more growing degree-days annually by 
2020s (+453 days by 2050s)
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their “Regional Analysis Tool.” 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.49

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 increas-
ing and decreasing future annual precipitation, the 
median annual trend is an increase of 1.2% above the 
1990 baseline by 2020, and increasing by 4.4% by 2050.

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 precipita-
tion changes is greatly influenced by local geographic 
settings — temperature by elevation, and precipita-
tion by topography. As Figure 4 shows, temperatures 
are higher in the valley bottoms of the Okanagan 
region, with cooler temperatures and wetter condi-
tions around the Okanagan range to the south and 
the Beaverdell Range to the east. Many agricultural 
operations in the Okanagan are located in valleys — 
or on the benches above — and would therefore be 
affected by the greater 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 2.2 times the number of summer 

“warm days” (days in June, July and August that are 
warmer than the 90th percentile historic baseline 

Figure 3 Precipitation as Snow, 1970s to 2090s

Precipitation Projections

 ■ Annual precipitation: +1.2% by 2020s  
(+4.4% by 2050s)

 ■ Summer: −8% by 2020s 
(–9% by 2050s)

 ■ Winter: +6% by 2020s 
(+9% by 2050s)

 ■ Winter Snowfall: −9% decrease by 2020s 
(−19% by 2050s)

temperature for that day) and 6.8 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 may be found in the Extremes text box on the 
following page.50
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As precipitation in the Okanagan and in upstream 
areas changes, river systems in the region will likely 
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 are likely to occur 
earlier in the season, with lower discharge later in the 
summer.

The projected changes outlined in this section 
will affect the Okanagan’s agricultural sector. The 
ecological effects and resulting agricultural impacts 
of these projected climate changes are summarized in 
the next section.

Figure 4 Okanagan Region Mean Annual Temperature, 2050s

This map illustrates the spatial distribution of the median value of all models of 2050s mean average temperature. The global model data 
has been down-scaled to reflect regional temperature variation, driven largely by topography. As temperatures varied historically, so too will 
they vary in the future, with the mountainous zone to the south and east cooler (yellow-white), and valley zone — where most agricultural 
lands are located — warmer (red). Note that more local effects, such as vegetation changes and dropping snow elevation, may add to the 
trend in the valley.

Extremes

 ■ 2.2 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)

 ■ 6.8 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

 ■ 2.4 times the number of extremely wet days 
(days so wet that in the past they would 
only occur once every 10 years)
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The changes in climate projected for the Okanagan region will have a range of impacts on the 
agriculture sector. These impacts are summarized in the table immediately below.

Agricultural Impacts

Table 1 Potential impacts of climate change on agricultural production in the Okanagan region

Projected Climate Changes Projected Effects Potential Agricultural Impacts

 ■ Increase in average 
temperatures

 ■ Decrease in summer 
precipitation

 ■ Increase in number of 
warm and extremely 
hot days

 ■ Reduction in snowfall 
(and associated 
snowpack)

Warmer & drier summers:

 ■ More frequent and 
extended dry periods 
in summer

 ■ Lower summer stream 
flow levels (more 
rapid and earlier 
spring melt)

 ■ Reduction in water supply availability 

 ■ Increase in irrigation demand and draw down of water 
storage

 ■ Impacts to crop yields and quality (particularly non-
irrigated crops)

 ■ Increase in plant stress/damage

 ■ Impacts to livestock health/productivity

 ■ Changes to timing and use of rangelands for grazing 
cattle

 ■ Increase in costs associated with water (e.g., water supply 
infrastructure)

 ■ Increase in 
precipitation in winter

 ■ Increase in frequency, 
intensity and 
magnitude of extreme 
rainfall

Extreme precipitation 
events:

 ■ Increase in runoff

 ■ Potential for more 
rain-driven flood 
events

 ■ Increase in excess 
moisture

 ■ Increase in risk of soil erosion and landslides 

 ■ Damage to riparian areas (e.g., erosion, washouts, silting)

 ■ Damage to infrastructure (e.g., dams)

 ■ Increase in site-specific flood risk and drainage issues

 ■ Reduced windows for crop development and seasonal 
tasks (pollination, planting, germination and harvesting)

 ■ Negative impact on crop productivity and quality

 ■ Increase in crop damage and losses (e.g., hail storms)

table continued on next page →
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Projected Climate Changes Projected Effects Potential Agricultural Impacts

 ■ Increase in average 
temperatures

 ■ Increase in growing 
degree days

 ■ Increase in frost free 
days

 ■ Increase in minimum 
winter temperatures

Changing crop 
suitability ranges:

 ■ Changing seasonal 
conditions

 ■ Changing production 
windows

 ■ Increase in suitability of late maturing varieties and 
decrease in suitability of early maturing varieties

 ■ Expansion or relocation of some operations northward 
and to higher elevations 

 ■ Changes to irrigation needs and possible land use 
competition

 ■ Inconsistent yield and quality of previously suitable crops

 ■ Difficulty in identifying suitable varieties for crops with 
long time horizons as change continues (e.g., tree fruit)

Potential opportunities:

 ■ Increase in suitability for new varieties and new crops

 ■ Opportunity for season extension and additional harvest 
of certain crops

 ■ Increase in annual 
temperatures

 ■ Increase in 
winter minimum 
temperatures

 ■ Shifting precipitation 
patterns

 ■ Drier summer 
conditions

Changes in pests, diseases, 
invasive species:

 ■ Increasing winter 
survival rates

 ■ Increasing number of 
cycles in a year

 ■ Introduction of new 
pests and diseases

 ■ Changing range/
distribution of pests, 
diseases and invasive 
species

 ■ More frequent and increased damage to crops

 ■ Impacts to livestock health due to pests/diseases

 ■ Reduction in forage quality 

 ■ Increase in costs for management of pests, diseases, 
invasive species 

 ■ Less effective pest models (i.e., pest models calibrated 
for past climate)

 ■ Increase in average 
and seasonal 
temperatures

 ■ Increase in extreme 
weather events

Increase in extreme 
heat events:

 ■ Increasing number 
(and frequency) of 
consecutive warm and 
hot days

 ■ Increase in irrigation demand

 ■ Reduction in productivity, size and quality of some crops

 ■ Increase in crop damage and loss

 ■ Increase in some pest and disease damage

 ■ Pressure on cooling and storage technologies/
infrastructure (particularly at harvest)

 ■ Impacts to livestock health and productivity

 ■ Increase in variability 
of conditions

Increasing variability:

 ■ Fluctuating and 
unpredictable 
seasonal conditions

 ■ Increased uncertainty 
of frost risk timing 
(spring/fall)

 ■ Damage to crops and increase in susceptibility to disease

 ■ Reduction in productivity and quality

 ■ Earlier season for all agricultural activities

 ■ Changing labour needs (timing/volume)

→ table continued from previous page

table continued on next page →
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Projected Climate Changes Projected Effects Potential Agricultural Impacts

 ■ Increase in average 
temperatures and 
extreme heat events

 ■ Decrease in summer 
precipitation (longer, 
warmer and drier 
summers)

Increasing wildfire risk:

 ■ More frequent and 
intensive wildfire 
events

 ■ Damage and losses to agricultural assets and 
infrastructure

 ■ Loss of production and decrease in quality (e.g., due to 
smoke)

 ■ Impacts on livestock health

 ■ Reduction in agri-tourism 

 ■ Increasing costs associated with preparing for, managing 
and responding to wildfire

 ■ Impacts on agricultural water supply (competing use for 
fighting fires)

 ■ Increase in average 
temperature

 ■ Increase in average 
precipitation

Changing ecosystems 
& wildlife populations/ 
distribution

 ■ Increase in pressure on agricultural lands from 
distribution of deer, elk, wild sheep and other species 

 ■ Impacts to grazing areas in northern Okanagan from wolf 
populations

 ■ Increasing challenge with maintaining environmental 
flows (and potential impacts on agricultural water) 

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 level. 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 Okanagan region in the future, 
and should continue to be monitored. Adaptation 
strategies may still be needed for agriculture to 
address excluded impact areas.

→ table continued from previous page
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Priority Impact Areas, 
Strategies & Actions

The following four impact areas were identified as 
the highest priorities with respect to agricultural 

adaptation in the Okanagan region:

 → Impact Area 1 
Warmer & drier summer conditions

 → Impact Area 2 
Changes in pest populations51

 → Impact Area 3 
Increase in extreme precipitation events

 → Impact Area 4 
Increasing wildfire risk

For each of the priority impact areas, background 
description and adaptation goals are included. 
Following the description are the strategies and 
actions to support the Okanagan region agriculture 
sector with adapting to climate change.

The strategies and actions presented were 
developed to:

 → Address the highest priority impact areas

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

 → Define practical steps forward that address gaps 
and build on existing assets in the Okanagan 
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.

stock photo (iStock)
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Impact Area 1 : Warmer & drier summer conditions

The Okanagan Basin relies entirely on local 
precipitation (in the form of rain and snow) to 
replenish its streams, rivers, highland reservoirs and 
lakes.52 With climate change, the Okanagan will 
experience an overall increase in average annual 
temperature, along with warmer winter temperatures, 
which will lead to a decrease in snowpack and earlier 
peak stream flows. Snowmelt generated run-off is 
the most significant determinant of the timing and 
amount of water available in the Basin, resulting in 
an increased risk of water supply disruption under 
climate change.53

Okanagan summers are also anticipated to become 
warmer and drier. Surface water constitutes two-
thirds of the Okanagan Basin’s total water supply 
and is an important contributor to water supply 
during the summer.54 This source is particularly 
vulnerable to impacts from prolonged drought.55 
The Okanagan region experienced a Level 4 drought 
during the summer of 2015, creating the potential for 
regional water managers to take regulatory actions 
(such as temporary suspension of water licences) if 
this had been deemed necessary.56 The region also 
experienced droughts during the summers of 2003 
and 2009.57 The 2003 drought forced the District of 
Summerland to declare a state of emergency.58

While water supply is being adversely impacted 
by climate change, water demand is expected to 
increase, partly driven by greater irrigation needs 
due to hotter and drier conditions.59 Surface water 
sources supply 75% of the 18,416 hectares of irrigated 
agricultural land in the Okanagan.60 About 21% of 
irrigated agricultural land draws on groundwater and 
the remaining 4% relies on reclaimed water.61 For 
Okanagan producers, ensuring access to sufficient 
water for irrigation and livestock was a primary 
concern during the Adaptation Strategies workshops.

An important tool for managing water scarcity is 
drought planning. Drought planning is currently 
gaining momentum in the region, with the Okanagan 
Basin Water Board providing facilitation and support 

(including a recent assessment of drought readiness 
of Okanagan water suppliers). Since agriculture 
currently utilizes 55% of the water used in the Oka-
nagan62 it is critical that the sector is engaged in, and 
aware of, local drought planning initiatives — both to 
ensure resilience and for effective implementation of 
these plans during drought conditions.

Within the Okanagan context, additional water 
storage may provide some supplementary supply.63 
However, the limitations of potential for supply 
expansion mean that managing demand will be 
critical for ensuring agricultural water needs can 
be met in the future. A range of tools and supports 
are needed to encourage adoption of suitable water 
management practices (that will enhance sector 
resilience to future conditions). A number of priority 
actions — including knowledge transfer, applied 
research and demonstration and public education — 
are outlined in the strategies and actions that follow.

The strategies and actions in this section address the 
following adaptation goals:

 → Supporting sector capacity to prepare for, and 
respond to, drought conditions

 → Maximizing conservation and efficiency in 
agricultural water management

Relevant Climate Change Effects

 → Increasing annual and seasonal 
temperatures

 → Increasing number of summer warm days 
and extremely hot days 

 → Decreasing snowfall 

 → Decreasing precipitation in the summer
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As increasingly warm and dry summer conditions create greater potential for 
drought in the Okanagan, developing water management plans has become a high 
priority.64 Although most of the communities in the Okanagan (with the exception of the 
Similkameen Valley) share a common watershed, water management in the Basin is highly 
fragmented and does not reflect this hydrological interdependency. 

The Okanagan’s water supply is managed by over 50 water purveyors that vary considerably 
in size.65 Even within individual municipalities, there can be multiple water providers; 
for example, the City of Kelowna has five large water purveyors.66 Water purveyors 
are encouraged to develop Drought Management Plans that reflect local water supply 
dynamics and community water needs, and define both the trigger conditions for drought 
stages and corresponding regulatory responses that might be imposed at each stage.67 
These plans can be augmented with Water Use Plans, which are formal agreements for how 
water will be shared between licensees, while still providing adequate flows for fish and 
wildlife.68

Some purveyors, such as the Greater Vernon Water Utility69 and the District of 
Summerland,70 have developed comprehensive Water Use Plans with meaningful input 
from the agricultural sector. Other purveyors have completed little to no drought/water 
use planning. Furthermore, there is limited consistency across the plans with respect to 
content and outcomes.71 The Okanagan Basin Water Board is in the early stages of working 
with local water authorities to improve local drought planning and response.72

For agriculture — the Okanagan’s largest water user73 — the primary concern is ensuring 
sufficient water supply for sector activities, but it is also critical that agricultural users 
provide input into drought plans and have knowledge of their content and implications. 
Ensuring that producers — including the range of water users — are engaged is important 
to equitable outcomes. For example, some agricultural producers hold independent water 
licences and may be particularly vulnerable to having their licences suspended during 
drought.74

Following the drought in 2015, the BC Fruit Growers’ Association endorsed eight policies 
to protect orchards during drought and pledged to promote these policies to municipalities 
and purveyors in the district.75 There would be value in supplementing this effort with a 
broader (pan-agricultural) initiative to ensure that agricultural concerns are consistently 
and effectively incorporated in planning. 

Impact Area 1 > Strategy 1.1 
Support the agriculture sector’s participation in drought planning

continued on next page →
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ACTION 1.1A Consult with the agricultural sector to 
determine cross-sector objectives for drought planning

ACTION 1.1B Develop a framework for (consistent and 
structured) engagement of agricultural water users in local 
drought planning processes

 ■ Determine the most appropriate method of 
consultation with the agricultural sector to achieve 
planning objectives

 ■ Engage in consultation with the agricultural sector in 
order to: 

 - Share information about the current and projected 
future state of water supply (to inform priority 
development)

 - Facilitate dialogue to develop shared priorities on 
key water issues (e.g., managing scarcity, water 
metering and pricing)

 - Include a diverse group of producer participants 
(cross-section of production types, water/purveyor 
sources)

 - Support incorporation of adaptation — to increase 
resilience and minimize impacts — in drought 
planning (i.e., not just drought response) 

 ■ Develop a shared vision for the agriculture sector’s 
participation in drought planning (to inform Action 
1.1B), identifying critical needs and priorities across 
different production types/water sources 

 ■ Identify sector representatives for drought planning 
processes and determine ways to maintain consistent 
sector participation

 ■ Partner with key organizations (e.g., Okanagan Basin 
Water Board, water purveyors and irrigation districts) 
involved in drought planning to pilot, evaluate and 
implement the framework for agricultural engagement

 ■ Convene a forum with the agricultural sector to share 
results of this pilot

→ continued from previous page 
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In British Columbia, drought management and outreach is highly complex, due in 
part to the micro-climatic and geographic diversity at the basin level, and also to the large 
number of stakeholders and coordinating bodies involved in drought evaluation and 
communication.76

As noted previously, the extremely hot and dry conditions during the summer of 2015 led 
the provincial government to declare a Level 4 (hydrological) drought for the Okanagan.77 
Although this triggered a high-level set of responsibilities for local purveyors and 
governments, purveyor responses across the region were varied, with most implementing 
only basic watering restrictions.78

This mixed response partly reflects local circumstances, as the Province’s drought levels do 
not always correspond to the status of reservoirs at the purveyor level.79 This distinction 
can lead to confusing messaging to local water users surrounding the health of the water 
supply and related water restrictions. There is a risk that, over time, these inconsistencies 
could lead to water users becoming desensitized to drought messaging, creating greater 
risks around long-term water management and the state of water supply.

Most water purveyors (in collaboration with regional districts and local governments) 
communicate with their water users via direct mail, as well as through print and digital 
media.80 Independent agricultural licensees — those who are not connected to a 
purveyor — receive direct communication from the provincial government.81 During the 
summer and early fall of 2015, the Okanagan Basin Water Board also played an active role 
in communicating weekly drought updates, as well as hosting drought workshops and 
webinars.82

Despite the range of existing communication methods, there is need to implement a 
communication strategy that results in consistent, timely and accurate information 
about water supply and the expected or required reductions. In particular, producers 
emphasize the need for reliable information that is based on the state of their local water 
supply, so they can make appropriate water management decisions. If water users trust 
that information and notifications pertain to their own water sources, this is also likely to 
enhance implementation of voluntary conservation measures in the future.

Impact Area 1 > Strategy 1.2 
Develop and implement agriculture-specific drought outreach

continued on next page →
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ACTION 1.2A Create a consistent (and data driven) 
system for disseminating source-specific water supply 
information

ACTION 1.2B Establish and implement sector-appropriate 
outreach mechanisms

 ■ Consult with producer groups, local water authorities, 
municipal and provincial governments to assess:

 - Effectiveness of existing approaches for drought 
communications

 - How/if communication differs by water source and 
purveyor

 - Relationship between Provincial drought levels and 
local drought levels in relation to different water 
sources 

 - Communication gaps (e.g., are water users that 
aren’t connected to a utility receiving drought 
information?)

 ■ Partner with local water authorities (along with 
agricultural groups and relevant government agencies) 
to develop approach and options for dissemination of 
source-specific drought information

 ■ Identify effective/preferred mechanisms for distribution 
of drought communication materials by sector group 
(element of consultation in 1.2A)

 ■ Incorporate information about how climate change will 
impact water supply 

 ■ Pilot and evaluate communication options in two 
to three areas with local and source-specific focus 
identified in Action 1.2A

 ■ Identify suitable mechanisms and partners for broader 
and longer-term distribution of drought information to 
agriculture sector (incorporating findings of pilot)

→ continued from previous page 
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Although the Okanagan is considered to have 
one of the most favourable climates for agricultural 
production in the province, in many cases moisture 
deficiency during the late spring and summer make 
irrigation a necessity.83 Agricultural operations rely 
on a broad range of irrigation methods to maintain 
the productivity and quality of their crops.84

The Agriculture Water Demand Model for the 
Okanagan Basin indicates that approximately 20% 
(3,787 hectares) of the total irrigated land base 
area is in horticultural crops that are serviced by 
efficient irrigation systems (i.e., drip, microspray 
and microsprinkler systems). In total, it is estimated 
that 52% of irrigated acreage (primarily fruits and 
vegetables) could be utilizing more efficient systems 
than are currently used.85

Increasing awareness and uptake of existing 
(BC-specific) tools such as irrigation scheduling 
calculators,86 irrigation manuals and guides could 
assist some producers with taking steps to improve 

water management practices.87 Cost-shared irrigation 
management plans are also available (for qualifying 
producers) through the Environmental Farm Plan 
and Beneficial Management Practices Programs.88 
The Beneficial Management Practices Program also 
includes cost-share opportunities for water saving 
technologies such as weather stations, soil moisture 
sensors and moisture meters.89

A range of new mechanisms (to complement existing 
resources) could also encourage adoption of adaptive 
water management technologies and practices. 
Development of cost-benefit analyses for various 
technologies and practices and commodity-specific 
water management guides would assist producers 
in determining how to optimize water use for their 
production systems. Piloting a “water field agent” for 
Okanagan agriculture — an individual dedicated to 
working with producers to evaluate and improve their 
water management — may also be a very effective 
means for cross-sector water-related knowledge 
transfer.

Impact Area 1 > Strategy 1.3 
Provide knowledge & technology transfer for agricultural water management

ACTION 1.3A Share and promote existing (BC-specific) 
water and irrigation management tools and resources

ACTION 1.3B Develop (new) knowledge transfer 
resources to provide information about water management 
best practices

 ■ Assess opportunities to improve adoption of existing 
tools and resources 

 ■ Promote irrigation assessments — and related 
cost-share opportunities — available through and 
the Environmental Farm Plan (EFP) and Beneficial 
Management Practices (BMP) programs 

 ■ Provide workshops and/or presentations at sector 
meetings and events to share and demonstrate tools 
(e.g., irrigation calculator and manuals, soil moisture 
sensors)

 ■ Develop (full) cost-benefit evaluations of water 
management technologies/practices to inform 
producers and encourage adoption

 ■ Develop commodity-specific water management 
guides focusing on optimizing water use 

 ■ Promote and enhance informational resources about 
practices for preserving and enhancing soil moisture 

 ■ Pilot a dedicated field/extension agent for cross-sector 
agricultural water knowledge transfer
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Okanagan producers are experienced 
at managing through hot, dry summers, but 
increased evapotranspiration and reduced soil 
moisture retention (due to warmer and drier 
summer conditions) will create new management 
challenges.90 Demonstrating and evaluating 
innovative technologies and management practices 
(within the Okanagan context) to build resilience to 
these conditions will assist producers with on-farm 
decisions and investments.

Applied research creates opportunities to test 
practices and trial varieties, while minimizing the risk 
for individual producers. There is a strong history of 
agricultural research in the Okanagan, due largely 
to the presence of government research agencies, 
active industry organizations and post-secondary 
institutions. For many decades, Agriculture 
and Agri-Food Canada’s Summerland Research 
and Development Centre has been conducting 
Okanagan-specific research. However, this research 
is not always accessible to producers and may not 
include an economic analysis component. 

Okanagan-based industry organizations are also 
active in research and dissemination. For example, 

the BC Wine Grape Council collects a levy from 
growers to undertake research and education on 
viticulture and enology.91 Similarly, the BC Cherry 
Growers undertake (5–6) priority research projects 
annually through grower cost-shared funding.92 
Many other industry organizations support research 
and/or share findings with their members through 
their websites, newsletters and meetings. The new 
Farm Adaptation Innovator Program is partnering 
with organizations in the Okanagan to support 
demonstration, evaluation and knowledge transfer of 
farm practices to improve resilience and/or reduce 
weather-related risk.93 

Local research is critical to the agriculture sector’s 
capacity to adapt — particularly applied research 
that includes demonstration and knowledge transfer 
components. The diversity of Okanagan agriculture 
creates a broad range of research priorities.

Adaptation challenges are increasing the value of 
research that crosses commodity lines, addresses 
shared priorities and benefits a wide range of 
producers. Two priority areas emerged out of the 
Adaptation Strategies workshops, and these are 
highlighted in actions below. 

Impact Area 1 > Strategy 1.4 
Undertake applied research and demonstration for practices and technologies to 
improve resilience to hot and dry conditions

ACTION 1.4A Demonstrate and evaluate options for 
increasing crop resilience (to hot and dry conditions)

ACTION 1.4B  Demonstrate and evaluate options for 
innovative agricultural water management technologies 
and practices

 ■ Ensure distribution of information regarding research 
already completed in the region (e.g., AAFC research 
results)

 ■ Support demonstration/applied research (in areas 
such as variety and crop selection trials, root stock 
selection, soil/mulch management and crop protection 
technologies) and incorporate data collection on (full) 
cost-benefit and payback period 

 ■ Partner with industry groups to disseminate 
information (field days, interpretive signage at project 
sites, fact sheets, web-based information)

 ■ Ensure distribution of information regarding research 
already completed in the region (e.g., AAFC research 
results)

 ■ Support demonstration/applied research (in areas 
such precision irrigation, deficit irrigation, soil moisture 
management) and incorporate data collection on (full) 
cost-benefit and payback period 

 ■ Partner with industry groups to disseminate 
information (field days, interpretive signage at project 
sites, fact sheets, web-based information)
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The Okanagan, known for its extensive system of 
lakes and rivers, suffers from a ‘myth of abundance’ 
relating to its water supply.94 Located in the rain 
shadow of the coastal mountains, the region receives 
very modest amounts of annual precipitation 
and over 80% of this is lost to evapotranspiration 
throughout the year.95 What is remaining supplies 
the region’s water users.

The Okanagan Basin has very high per capita water 
use compared to other communities in BC and 
Canada, due in large part to outdoor residential water 
use during the summer which comprises 24% of the 
region’s water demand.96 Residential indoor water 
use makes up 7% of water demand, golf courses 5% 
and commercial/industrial 6%.97 Agriculture is the 
largest water user in region, comprising 55% of water 
demand.98 Agricultural production is also one of the 
largest economic drivers for the Okanagan region 
and water is an essential input for the sector.99

Agricultural water use — for irrigation, livestock 
watering and crop protection — is essential to 
maintain the health and viability of crops and animals. 
However, the non-farming public doesn’t necessarily 
understand agricultural water use or the potential 
impacts of climate change on local water sources that 
are critical for agricultural production. Improving 
this understanding is important, both to maintain the 
social license for the sector, and so that communities 
opt to prioritize agricultural water in times of scarcity.

Climate change and local population growth (and 
corresponding increases in water demand) will put 
pressure on the Okanagan’s water supply. All water 
users will be required to maximize their water use 
conservation and efficiency. Existing local initiatives 
to promote water conservation and education about 
local water resources are not focused on education 
about agricultural water use.100 A targeted strategy 
could enable communication about the importance 
of water to agriculture and the shared responsibility 
for management of water demand in the Basin.

Impact Area 1 > Strategy 1.5 
Undertake education and outreach (for Okanagan residents) to increase understanding 
of agricultural water use and climate change

ACTION 1.5A Develop information materials to improve public knowledge of agricultural water 
use/practices and climate change

 ■ Bring potential partner organizations (e.g., producer organizations, OBWB/Okanagan 
WaterWise, local governments) together to develop a collaborative outreach strategy that 
includes: 

 - The importance of water for agriculture and how this water is used

 - Agricultural actions/innovations for water conservation and efficiency

 - Linkages to domestic water use and domestic water conservation

 - Impacts of climate change to the local water supply 

 ■ Determine the most suitable mechanisms for reaching Okanagan residents (e.g., videos, 
websites, mail-outs, public events and workshops)

 ■ Implement outreach over a period of time, including evaluation mechanisms and a plan for 
ongoing communications 
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Impact Area 2 : Changes to pest populations 
(insects, diseases, weeds & invasive species)

As average annual temperatures increase, the 
range and prevalence of insect pests, diseases and 
invasive species are anticipated to shift. Climate 
change may result in an increase in the number 
and distribution of existing problem species, while 
enabling new species to become established in the 
Okanagan region. Extreme weather events also have 
the potential to introduce new pests from distant 
areas.101 In combination, these changes will result in 
an increase in management complexity and the cost 
of agricultural production. 

Spotted wing drosophila (SWD) — which can affect 
berries, cherries and soft fruits — is an example 
of a new insect pest that was first detected in the 
Okanagan in 2009.102 Due to mild winter and warm 
spring conditions, SWD was particularly problematic 
during the summer of 2015.103 Other emerging 
insect pests in the Okanagan include Pacific flathead 
borer, grasshoppers, apple clearwing moth, apple 
maggot and balsam woolly adelgid.104 Climate 
change is also anticipated to bring about shifts in 
the distribution, virulence and frequency of disease 
outbreaks — both in crops and livestock — and to 
impact the distribution and winter survival of weeds 
and invasive plants. 

The Okanagan’s regional districts and producer 
groups already have experience collaborating with 
monitoring and managing agricultural pests through 
the Okanagan-Kootenay Sterile Insect Release 
Program (SIR). SIR is a codling moth control 
program targeted at commercial and residential 
properties with pear, apple, crabapple and quince 
trees.105 The program has been operational since 
1992 and is credited with suppressing codling moth 
populations, thereby significantly reducing fruit 
damage,106 and with reducing organophosphate 
pesticide applications for codling moths by 93%.107

In addition to SIR, other local resources include 
Agriculture and Agri-Food Canada’s Summerland 
Research and Development Centre (which 
conducts locally relevant pest research) and sector 
organizations which provide their members with 
various types of pest-related information. The BC 
Ministry of Agriculture issues pest alerts and assists 
with production guides that include information 
about commodity specific pest management options. 
Invasive species are monitored and managed on a 
sub-regional basis by the three Okanagan Regional 
Districts, along with non-profit organizations such 
as the Okanagan and Similkameen Invasive Species 
Society (OASISS). 

While the above resources provide valuable 
knowledge and institutional capacity, there remain 
a number of gaps in surveillance, monitoring and 
management for economically significant pests. To 
prepare for and respond appropriately to pest threats, 
Okanagan producers require timely information 
about existing, new and emerging pests. Resources 
for pest identification, as well as suitable options for 
management and control, are also needed. In addi-
tion, distinct management approaches are required 
for BC’s organic operations (a large proportion of 
which are located in the Okanagan) that face a unique 
set of challenges relating to pest management.108

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)
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The strategies and actions in this section address the 
following adaptation goals:

 → Supporting integrated and cross-sector approaches 
to pest monitoring and management

 → Enhancing informational resources about pests 
and climate change
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Impact Area 2 > Strategy 2.1 
Enhance cross-commodity approaches to monitoring and management for critical insect 
pests 

As noted in the previous section, there is already foundational capacity in the 
Okanagan region to address future pest-related challenges. However, this capacity could 
be significantly strengthened through coordinated and collaborative approaches — 
particularly those aimed at early detection and management of new and emerging pests. 

There remains (an understandable) tendency for commodity group to work independently 
of one another due to their distinct interests and priorities. In addition, particular ap-
proaches to pest and disease management may be an element of export requirements, mar-
keting strategies or industry standards. The Wine Grape Council’s encouragement of adop-
tion of Integrated Pest Management through their initiative for Sustainable Winegrowing 
British Columbia (eventually intended to be a certification program) is one example.109

In many cases, daily monitoring and management of pests is undertaken by individual 
producers to protect their crops and/or livestock. These efforts could be bolstered with 
improved informational resources and management tools, particularly to address high-risk 
emerging pests such as spotted wing drosophila. 

The experience and success of the SIR Program points to the efficacy of broad coopera-
tive initiatives for managing key pests, and a similar approach could be applied to both a 
broader range of existing pests and to ensuring effective monitoring and early response 
for new pests. Coordinated cross-regional and cross-sector approaches have the potential 
to strengthen monitoring and management, and to improve the cost-effectiveness of both 
activities.

ACTION 2.1A Develop a cross-sector plan for shared 
monitoring, management and knowledge transfer

ACTION 2.1B Pilot implementation of new cross-sector 
approaches for monitoring and management

 ■ Confirm priority (common) pest threats for monitoring 
and management 

 ■ Identify critical monitoring gaps and/or shared 
management priorities 

 ■ Develop a framework or protocol for early detection 
and rapid response for new pests

 ■ Develop partnerships to deliver cooperative pilot 
project(s)

 ■ Pilot priorities for monitoring and management 
identified through Action 2.1A, such as: 

 - Knowledge transfer/outreach to improve land 
owner and producer awareness for effective and 
integrated management of priority pests

 - Early detection/rapid response approaches

 - Enhanced support for multi-producer (group) 
implementation through existing programs (e.g., 
Environmental Farm Plan, Sterile Insect Release)
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Impact Area 2 > Strategy 2.2 
Improve linkages between climate change projections and weather and pest 
monitoring data

As noted above, producers in the Okanagan are already experiencing an increasingly 
complex set of challenges with pest management. New approaches are required to support 
producers with management — including better decision-making tools that incorporate 
climate change projections, and improved methods for distribution of existing information.

An accessible (online) information source that includes local weather data, along with 
information about pests and local production systems, would support time-sensitive and 
seasonal decisions, while creating the potential for stronger linkages between weather and 
pest information. A resource that combines weather data with information about pest and 
disease phenology110 — and suitable management  — creates the potential for a highly 
integrated approach to pest management, increasingly valuable as decisions become more 
complex and costly. 

To maximize its effectiveness, such a tool requires a comprehensive weather monitoring 
network and the integration (and maintenance) of suitable decision-support tools. 
Through the Farmwest website (www.farmwest.com) data is currently accessible for 32 
weather stations across the Okanagan. This website also provides production decision 
support tools, but is very limited with regards to Okanagan and pest-specific tools.111 
In addition to development of decision-support tools for the Okanagan context, pest 
management models may need to be recalibrated to incorporate new climate information.

There are strong models for this type of online resource. Of particular relevance to the 
Okanagan context is the University of Washington’s Decision Aid System which provides 
ten insect, four disease and four horticultural models for the Washington tree fruit 
industry.112 The Decision Aid System combines real-time weather data and estimates on the 
status of pests; alerts and management recommendations are sent directly to subscribers. 
Another example of a tool that encompasses both soft fruit and wine grapes is “Vine and 
Tree Fruit INnovations” an online resource for producers in Ontario, offering a range of 
decision support tools (although less pest-focused than the previous example).113

Any tools or informational resources will only be as effective as their adoption by producers 
allows, so an equally critical activity will be knowledge transfer. Supporting education and 
training for existing extension agents, as well as sharing information through sector groups, 
would enable efficient transmission of information about new and emerging pests, as well 
as new tools and resources.

continued on next page →
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ACTION 2.2A Develop resources 
to link weather and pest/disease 
data with decision support tools (e.g., 
pest phenology predictions, disease 
pressure tools)

ACTION 2.2B Integrate climate 
change considerations into pest 
research and analysis

ACTION 2.2C Disseminate pest 
information and resources broadly to 
producers and specialists

 ■ Determine the most suitable 
tools/models for local needs by:

 - Conducting a scan of existing 
tools for linking pest/disease 
monitoring data and weather 
data; 

 - Assessing current monitoring 
in the region and identifying 
key gaps and priorities; and

 - Identifying cooperator/
partner organizations.

 ■ Address critical weather 
monitoring gaps in agricultural 
areas (to provide locally relevant 
data)

 ■ Develop an online source for 
producers to access weather 
and pest information, along with 
decision support tools for local 
production systems

 ■ Enhance and support research to 
improve understanding of pest 
phenology and climate change as 
well as management options 

 ■ Revisit and recalibrate existing 
pest management models to 
incorporate climate change (if/as 
needed)

 ■ Provide training/education for 
local extension agents (e.g., 
BC Tree Fruit, independent 
consultants etc.) about pests and 
climate change

 ■ Promote available tools and 
resources through sector 
organization events/meetings 
and publications

→ continued from previous page 
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ACTION 2.3A Enhance knowledge transfer for monitoring 
and management of agriculturally significant invasive 
species

ACTION 2.3B Create a centralized (Valley-wide) online 
information source for outreach/knowledge transfer 
regarding invasive species/pests

 ■ Bring sector organizations and other agencies 
together for annual “roundtable” to share information 

 ■ Increase (region and sector-wide) outreach about 
agriculturally significant species through mechanisms 
such as:

 - Email notifications or alerts

 - Fact sheets and management guides

 - Workshops

 - Updates/information at agricultural events/
meetings 

 ■ Increase knowledge transfer to (non-producer) 
landowners about managing agriculturally significant 
species

 ■ Develop an online mechanism to provide information 
about invasive species (and potentially all agricultural 
pests)

 ■ Create a digital forum for producers/experts to 
exchange information (e.g., producer can send photo 
of pest for identification and/or seek management 
advice)

Impact Area 2 > Strategy 2.3 
Strengthen partnerships and knowledge transfer for management of invasive species

As noted previously, regional governments and 
local non-government organizations are already 
engaged in activities to monitor and manage invasive 
species in the Okanagan. Invasive species are defined 
as non-native plants and animals that have been 
introduced to an area outside of their natural range 
and, lacking local enemies to control them, these 
species are able to rapidly outcompete local (native) 
plants and animals.114 While a range of human 
activities makes management of invasive species an 
ongoing issue, climate change will further alter the 
dynamics of invasive and native species. 

Invasive plant species such as puncturevine and 
longspine sandbur already create challenges for 
producers in the Okanagan — both by interfering 
with cropping systems and by creating health hazards 
for livestock.115 Although not yet established in BC, 
even water-borne species such as zebra and quagga 
mussels — have the potential to create management 
issues and costs for producers by colonizing 
irrigation systems.116

Early detection and suitable management are 
extremely important to preventing the spread of 
any new invasive species in the region. An increased 
level of vigilance and monitoring is required both 
within agriculture, and more broadly with non-
agricultural landowners. Minimizing negative impacts 
of invasive species on the agriculture sector will be 
more effective through cooperative and coordinated 
efforts across organizations and geography within the 
Okanagan. 

This could include creating more opportunities for 
groups (from across the Okanagan region) to come 
together and share information, as well as focused 
efforts to transfer information to producers and other 
landowners about agriculturally significant species 
(e.g., identification, control). As many producers 
aren’t sure where to turn for information, a central-
ized (Valley-wide) online resource for information 
and exchange about invasive species could assist 
producers and strengthen coordination of efforts. 
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Impact Area 3 : Increase in extreme precipitation 
events

Although annual precipitation is anticipated to 
increase only slightly in the Okanagan region, the 
timing and distribution of precipitation is expected to 
shift. Summer precipitation is projected to decrease 
while winter precipitation increases, with a higher 
proportion of winter precipitation falling as rain 
rather than snow. Rain will be concentrated in more 
frequent and intense precipitation events, resulting 
in challenges with managing run-off (both onto and 
off) the agricultural land base.

Warmer winter temperatures will also cause more 
rapid snowmelt and earlier peak stream flows, 
creating excessive run-off that can be exacerbated by 
upland activities such as logging.117 This excessive 
run-off can result in erosion and, in extreme cases, 
debris flows, washouts and landslides. Anticipated 
hydrological changes also increase the risk for run-off 
related flooding which, while a localized impact, 
highlights the need for preparation and mitigation 
activities. 

Extreme precipitation events can cause damage 
to riparian areas (e.g., bank erosion, silting) and 
loss of productive agricultural lands near riparian 
corridors. Riparian rehabilitation and the creation of 
riparian buffers — consisting of planted landscapes 
between cultivated areas and a waterway — can 
enhance waterway health and serve as flood control 
infrastructure.118 Maintaining and/or rehabilitating 
both upland areas and riparian areas is likely to be an 
important mechanism for reducing excess runoff and 
flood-related damage as stream flows become more 
unpredictable. 

Resources and incentives encouraging installation 
and stewardship of riparian buffers already exist, but 
are limited in their reach and capacity. The Environ-
mental Farm Plan and Beneficial Management 
Practices Programs offer planning and cost-share 
supports for practices related to riparian areas and 
erosion management.119 The BC Cattlemen’s Associa-
tion also operates the Farmland-Riparian Interface 

Stewardship Program (FRISP) to assist cattle 
producers with all of the steps involved in protection 
and enhancement of riparian areas.120

In spite of these resources, addressing runoff and 
riparian related issues remains a substantial challenge. 
There is frequently the need for multiple land owners 
(on or above a watercourse) to work together to 
reduce runoff and flood risk. Individual producers 
are often unclear about the benefits to their operation 
and may find the institutional and regulatory context 
around riparian activities to be daunting. 

Managing run-off and ensuring that riparian areas 
improve flood control functions requires information 
and investment. Enhancing knowledge-based and 
financial tools to support producers with taking 
appropriate action will reduce the impacts of runoff, 
erosion and localized flooding, and this will serve 
both agricultural operations and the broader public 
interests in the Okanagan. 

The strategies and actions in this section address the 
following adaptation goals:

 → Strengthening partnerships for the purposes 
of reducing runoff, minimizing erosion and 
enhancing riparian areas

 → Improving knowledge transfer and resources to 
reduce runoff, minimize erosion and enhance 
riparian areas

Relevant Climate Change Impacts

 → Increasing overall average temperatures

 → Increase in frequency and intensity of 
extreme precipitation events

 → Shifting precipitation patterns (increasing 
rain in winter, spring and autumn, rain on 
snow)
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ACTION 3.1A Assess existing and alternative processes 
(policy, programmatic and financial tools) to support 
implementation of runoff/erosion management and 
riparian rehabitation

ACTION 3.1B Facilitate dialogue between producer 
groups and key agencies to determine preferred options to 
improve processes/supports

 ■ Assess the current process and programmatic supports 
(for producers undertaking riparian rehabilitation) 
including:

 - Identifying existing supports (e.g., human 
resources, cost-share incentives, key organizations)

 - Documenting the regulatory process/steps 

 - Identifying gaps, issues and opportunities

 - Consulting with producer organizations, 
government agencies and specialists to identify 
key issues and/or opportunities

 ■ Coordinate participation of sector groups and 
agencies in structured, facilitated workshops (to review 
assessment from 3.1A) 

 ■ Determine steps for strengthening coordination and 
support for runoff/erosion management and riparian 
restoration

 ■ Explore the potential for a riparian framework for 
agriculture

Impact Area 3 > Strategy 3.1 
Improve processes and supports for individual producers to implement runoff and 
erosion management and riparian rehabilitation activities

As noted above, there are existing resources 
available to producers wishing to undertake 
activities to reduce runoff, minimize erosion and/
or rehabilitate riparian areas. These programs have 
created options for producers to seek both technical 
and financial assistance. However, the existing 
programs do not address the complexity involved in 
undertaking activities in riparian areas.

This complexity is largely the result of environmental, 
habitat and biodiversity values and the requirements 
of various agencies pertaining to riparian areas. A 
brochure from the Farmland-Riparian Interface 
Stewardship Program (FRISP) maps out the steps 
toward riparian project approval.121 While this 
brochure isn’t updated to reflect recent changes 
in regulations, it points to an ongoing issue with a 
multi-stage and multi-agency process that is likely to 
be overwhelming for many individual producers.

Producers participating in the Okanagan Adaptation 
Strategies workshops also expressed concern that this 
type of activity is both labour and cost-intensive, but 

will not necessarily create sufficient benefits for the 
individual producer. This is particularly true when 
considering the ongoing maintenance of riparian 
areas. At present, there is no mechanism in place 
to formalize integration of agricultural production 
objectives or values into riparian rehabilitation and 
maintenance approaches and standards.

Greater flexibility around design and maintenance 
would likely increase the interest of agricultural 
producers in riparian rehabilitation initiatives. 
Establishing a riparian framework for agriculture 

— providing guidelines and sector-specific 
strategies — might be one way to address this issue. 
A more thorough assessment of these challenges is 
warranted — including follow-up with key agencies 
and stakeholders — to determine how best to enable 
and enhance implementation of runoff reduction and 
riparian maintenance and restoration activities.
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Impact Area 3 > Strategy 3.2 
Strengthen cooperative runoff/erosion management and riparian restoration on 
individual watercourses

A substantial challenge in addressing runoff, 
erosion and riparian issues on an individual farm or 
ranch, is that they are frequently affected by broader 
watercourse and/or upland management practices. 
While individual producers may undertake work on 
their own properties, they cannot address the broader 
systemic issues on a watercourse without cooperation 
from other landowners. These landowners may 
include other producers, non-farming neighbours 
and (particularly in upland areas) government or 
industry (e.g., forestry companies). 

Taking collective action on watercourses is difficult, 
but can be facilitated through a structured process to 
bring people together with information and expertise 
to improve their riparian areas (and reduce local risks 
associated with climate change). A group in Alberta 
that enables this type of action is Cows and Fish: 
Alberta Riparian Management Habitat Society.122 
This organization is the result of a multi-agency 
partnership and one of its areas of focus is supporting 
a proactive and community-driven approach to 
riparian health and management. Collaborative 
approaches are created through a hands-on and 
grassroots method that engages producers and 
community members.123

A similar cooperative approach could be tested in 
the Okanagan. This could involve partnering with 
local groups to identify areas for piloting and then 
determining and implementing suitable actions 
to reduce runoff and improve riparian function. 
However, for this type of process to be successful in 
BC, it would likely need to be preceded by actions 
identified in Strategy 3.1. Any group processes would 
require engagement and support from key agencies 
and local governments prior to implementation. 

The above approach could be supplemented or 
facilitated by building on existing programs in BC 
(that are focused on agricultural stakeholders). 
The Environmental Farm Plan and Beneficial 
Management Practices Programs already offer 
an opportunity for groups of producers to work 
together to accomplish shared goals. Promotion of 
group implementation of runoff reduction, erosion 
control or riparian restoration activities could 
increase uptake through the EFP/BMP. Additional 
support and resources for FRISP could also increase 
its capacity to assist groups of producers to take 
collective action. 

ACTION 3.2A Pilot approaches to bring landowners (and 
key agencies) together to plan and implement runoff/
erosion management and riparian restoration activities

ACTION 3.2B Enhance existing tools/programs 
(e.g., FRISP, EFP) focused on multi-producer (group) 
implementation of runoff/erosion management and 
riparian restoration

 ■ Identify models and best practices for joint planning 
processes that enable effective implementation 

 ■ Identify suitable local pilot locations (and 
interested cooperators) to test and evaluate group 
implementation

 ■ Pilot joint planning and implementation in identified 
areas (that includes a range of land owners/agencies/
actors on a water course)

 ■ Update existing program materials to reflect the 
current regulatory context (and any other relevant 
changes)

 ■ Seek partners with an interest in bolstering funding 
opportunities and resources for runoff/erosion and 
riparian management activities

 ■ Develop an engagement strategy with agencies/local 
governments to support group implementation plans

 ■ Strengthen outreach and promotion of the incentives 
and benefits associated with implementation
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Impact Area 3 > Strategy 3.3 
Support knowledge transfer for effective management of runoff and erosion and 
riparian areas

Improving the distribution and transfer of existing informational resources is a 
relatively low cost option for supporting increased levels of adoption. Actions to reduce 
runoff and improve riparian areas hasn’t necessarily been widely promoted with the sector. 
There may be some hesitation to promote these activities if the human resources/financial 
supports for implementation aren’t sufficient. Therefore, the value of any knowledge 
transfer would be greatly multiplied if it follows the actions identified in Strategy 3.1.

Providing workshops and outreach at times when agricultural producers are available is 
likely to be effective, as well as linking knowledge transfer into existing sector meetings 
and events and targeting information to specific commodities. One of the most valuable 
tools for hands-on education is demonstration. Existing programs (e.g., FRISP/EFP) have 
implemented projects in the Okanagan that resulted in demonstration sites that can be 
shared with other producers. However, present capacity to document, share and distribute 
results is limited, so bolstering the ability of these programs to broaden their demonstration 
and knowledge transfer activities would be helpful.

Existing materials could be supplemented by cost-benefit analyses (based on case studies) 
that identify, evaluate and promote a range of benefits that have not necessarily been 
considered or quantified. One such evaluative project, led by the University of British 
Columbia Okanagan, is already underway with a group of producers the Okanagan.124

It would also be valuable to share results, benefits and challenges of agriculture-focused 
riparian and runoff management initiatives with local governments and other relevant 
agencies. This would build understanding about the priorities, issues and needs of 
agricultural partners in riparian rehabilitation. 

ACTION 3.3A Promote cross-agency and sector sharing of key resources and demonstration 
opportunities 

 ■ Undertake a scan of existing activities across the region (to support runoff/riparian 
management activities) including demonstration sites 

 ■ Develop cost-benefit analyses of activities to reduce runoff and/or improve riparian area 
function

 ■ Bring potential partners together to share information about current activities and resources

 ■ Enhance coordination of knowledge transfer resources and demonstration sites
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Impact Area 4 : Increasing wildfire risk

Wildfires, and wildfire related evacuations, are 
a regular occurrence in the Okanagan region, due 
largely to the arid climate and extensive development 
on the wildland-urban interface.125 However, the 
past decade has been marked by a number of severe 
fire years, including in 2009, 2014, and 2015. The 
2003 Okanagan Mountain Park fire was the most 
significant wildfire interface event in BC history, 
resulting in large-scale evacuations and the loss of 
over 200 homes.126 The fire also completely destroyed 
St. Hubertus winery and many other wineries in 
the region lost their crops due to smoke taint.127 In 
2015, wildfires led to a number of evacuations and 
evacuation alerts for agricultural operations in the 
Oliver area.128

With projections for more prolonged warm and dry 
periods, and an increase in the number of extremely 
hot days, it is anticipated that the Okanagan will 
experience larger and more frequent wildfires129 and 
an extension of the wildfire season.130 Forest die-off 
due to pine beetle — and logging practices that leave 
fuel behind — are also increasing wildfire risk.131

Wildfires jeopardize crop production and quality, 
livestock health and agricultural infrastructure.132 
Agricultural operations not immediately threatened 
by fire can be adversely affected by ash and smoke, 
with smoke taint being of particular concern 
for wine grape producers. Some longer lasting 
agricultural impacts of wildfire include changes to 
soil characteristics and species composition where 
intensive burns have occurred. Flooding, soil erosion 
and landslide risk may also increase in burned or 
adjacent areas.133

Wildfire response in the Okanagan is managed by 
the BC Wildfire Service — in conjunction with 
local fire authorities. Effective mitigation of interface 
fire risk requires collaboration between multiple 
levels of government and individual landowners.134 
Fuel management is a critical element of wildfire 
mitigation and is the focus of a number of the actions 
below. A range of resources is available to producers 

and landowners to help mitigate risk to their 
properties and livestock. However, there are presently 
no resources tailored to the BC agriculture sector, or 
to the specific types of agricultural operations and 
conditions in the Okanagan. 

Developing and promoting locally suitable resources 
would support increased adoption of preparedness 
and mitigation actions. Strengthening initiatives for 
fuel management, as well as sector-level, community-
level and individual producer preparedness, will all 
play a part in reducing the impacts associated with 
future wildfires. 

The strategies and actions in this section address the 
following adaptation goal:

 → Enhancing tools and resources for wildfire 
preparedness and mitigation

Relevant Climate Change Impacts

 → Increasing number of summer warm days 
and extremely hot days

 → Decreasing precipitation in summer

 → Increasing variability of conditions
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As noted in the previous section, preparing for and 
mitigating wildfire risk to agricultural operations 
relies on action at various levels, but particularly on 
private properties and in interface areas. Ranchers 
are also concerned about impacts to fencing 
infrastructure and rangeland and pasture areas. 
Fuel management is a critical element of wildfire 
mitigation and refers primarily to reducing the “fuel 
load” (vegetation) — and the accompanying level of 
risk — within the agricultural/wildland interface. 

Fuel management along fence lines or property edges 
(which often abut onto Crown land) is a complex 
activity. It is not only expensive and time consuming 
to reduce fuels through pruning or falling trees, but 
the regulations regarding maintenance of these 
areas are also challenging for individual producers 
to interpret. In addition, there are requirements for 
proper removal of fuels once they are felled.135

Burning fuel piles requires expertise and even 
permitted open burning includes liability risks for 

producers. While converting felled fuels into wood 
chips is a high cost option for individual producers, 
there may be opportunities to revisit, modify and 
reinitiate previous chipping programs such as the 
Agricultural Wood Waste Chipping Program,136 with 
a new focus on supporting fuel management. 

Building on existing resources and knowledge, 
a relatively low cost first step to enhance fuel 
management would be to identify the highest priority 
geographic areas and/or issues where collaborative 
solutions are needed. This planning would require 
producer participation and engagement from local 
and provincial government agencies. Implementation 
of fuel management in these prioritized areas would 
also require cooperation and partnerships. It will 
be necessary to work closely with the BC Wildfire 
Service, regional districts, or directly with licensees to 
resolve barriers to fuel management, determine the 
most effective and efficient treatments, and reduce 
liability concerns for the private property owner or 
agricultural business.

Impact Area 4 > Strategy 4.1 
Support cooperative approaches to fuel management activities

ACTION 4.1A Identify common threats/issues and specific 
(geographic) areas where collaborative solutions are 
needed

ACTION 4.1B Support implementation of priority 
(selected) fuel management activities

 ■ Define priority areas and appropriate cooperative 
management activities by:

 - Engaging BC Wildfire service (and other wildfire 
management professionals) for input

 - Identifying high/extreme risk level areas on 
agricultural land base from Community Wildfire 
Protection Plans (CWPPs)137

 - Coordinating focus group discussions in 
agricultural areas to confirm priority locations

 ■ Determine resources, expertise, partners and 
approvals required to implement activities

 ■ Implement priority activities (identified through Action 
4.1A) that may include:

 - Training, demonstration and/or piloting of silvo-
pasture projects in wildfire risk areas

 - Convening key partners (BC Wildfire Service, forest 
licensees, Ministry of Agriculture range staff) to 
discuss options for removal of forest fuels near 
agricultural operations

 - Determining the feasibility of a multi-stakeholder 
or cross-region chipping program (review lessons 
learned from earlier studies/programs) 

 - Identifying the extent of producer demand for 
logging slash as an input (for mulch/compost) and 
linking producers to logging waste supply
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Impact Area 4 > Strategy 4.2 
Support individual operations with planning for wildfire preparedness and mitigation

While wildfire response is largely the responsibility of government agencies, there 
is a need for individual producers to prepare, and take steps to mitigate potential impacts, 
in advance of a wildfire. There is a broad range of operation types in the Okanagan and 
this diversity means that appropriate strategies are likely to vary considerably. Recent 
experiences with fires in this region provide a strong base of knowledge for producers to 
incorporate into preparedness and mitigation planning. 

The primary existing approach to mitigation and preparedness on private property is 
through the FireSmart program. This program enables groups of residents to plan for 
wildfire safety on their own properties and in their community (which can be a rural 
area or a group of farms or ranches).138 All-hazard emergency planning guides have been 
developed for some BC commodities and the (high-level) wildfire sections of these 
documents provide additional materials.139 While the above opportunities are available, 
it appears that many producers are not aware of them (and therefore uptake is minimal). 
Collaborating with Partners in Protection Canada, local governments and local fire 
departments to promote agriculture-focused knowledge transfer is a logical step.

 A pilot project is also underway (anticipated completion in June of 2016) in the Cariboo 
region that has the potential to be adapted for the Okanagan context.140 This project is 
developing a template for individual ranch operators to identify priority assets, key risks 
and possible actions for wildfire preparedness/mitigation. Common costs, issues and 
barriers around implementation of mitigation measures are also being identified through 
this project. Additional steps would be required for this tool to be applicable to the range of 
Okanagan operations.

ACTION 4.2A Pilot wildfire preparedness and mitigation 
planning tools for individual operations 

ACTION 4.2B Undertake knowledge transfer and training 
to support individual operation preparedness/mitigation

 ■ Develop two pilot approaches (one for ranches, one 
for other commodity types) for developing individual 
operation wildfire plans; build on the Cariboo region 
wildfire pilot project

 ■ Assist producers to identify and implement fuel 
management strategies on their own properties

 ■ Partner with local governments and Partners in 
Protection Canada to provide knowledge transfer and 
education around existing resources and technologies 
(e.g., FireSmart workshops, demonstration sites and 
print/web-based materials)

 ■ Develop effective distribution/communication for 
planning tools resulting from Action 4.2A

 ■ Facilitate ongoing agriculture sector access to, and 
uptake of, FireSmart tools and resources resulting 
from 4.2A
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Impact Area 4 > Strategy 4.3 
Support regional-scale planning and implementation for wildfire preparedness and 
mitigation

In British Columbia, local fire departments, regional emergency and protective services 
and the provincial Wildfire Management Branch are responsible for different aspects of 
fire prevention and management. Regional districts play a coordination and administrative 
role, providing consistency across local fire departments, which positions them well to lead 
wildfire planning and preparedness initiatives.141

Community Wildfire Protection Plans (CWPPs) are developed by local governments to 
define wildfire risk areas, to identify measures to mitigate risks, and to outline a plan of 
action and associated costs for implementation.142 However, at the landscape level, the 
focus of wildfire mitigation and fuel management activities is on areas of high and extreme 
risk on Crown land.143 Existing planning processes and implementation programs do not 
necessarily include the agriculture/wildland interface and areas of high priority for the 
agriculture sector. 

The Regional District of Okanagan Similkameen and the Regional District of Central 
Okanagan — along with Kelowna and West Kelowna — have completed CWPPs. Revisit-
ing CWPPs to include more agricultural values would also enable local governments to 
pursue funding for fuel management treatments in agricultural areas. Despite their limited 
scope, CWPPs often contain recommendations that are of value to the agriculture sector. 
Fostering partnerships to drive implementation of these actions would be a valuable step. 

In addition to extending the scope of CWPPs, livestock relocation and management 
planning is another priority area for Okanagan producers. This type of planning is of 
particular concern to the dairy sector but also to other types of livestock operations. 
For such plans to be effective, they require engagement of the sector during their 
development and following completion (to ensure producers provide input and are aware 
of the implementation steps). A completed plan can also provide a mechanism to share 
information (with key agencies) in advance of an emergency, and to support more effective 
lines of communication in the event of a wildfire.

continued on next page →
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ACTION 4.3A Support development of Community 
Wildfire Protection Plans (CWPPs) — in partnership 
with agricultural stakeholders — and implement 
recommendations of benefit to agriculture in existing 
CWPPs

ACTION 4.3B Establish regional livestock emergency 
relocation and management plans

 ■ Encourage and support development of Regional 
CWPPs (where they do not exist) and highlight the 
need for recommendations pertaining to agriculture 
sector

 ■ Support implementation of actions from completed 
CWPPs, such as:

 - Developing a database of water supply sources 
and locations in agricultural areas (stored and 
natural) 

 - Developing landscape level fuel breaks adjacent to 
the Regional District wildland interface, prioritizing 
high value agricultural operations (see 4.1A 
and 4.1B)

 ■ Foster periodic direct dialogue between high-risk 
range tenure holders and BC Wildfire Service to 
exchange information (e.g., size of operations, 
locations of grazing / grazing plans, locations of access 
roads)

 - Link meeting to local and/or BC Cattlemen’s 
Association Annual General Meeting

 - Ensure that local protection office/ fire 
departments and relevant provincial government 
agencies receive information

 ■ Determine geographic scope of planning and confirm 
which commodity groups wish to be included

 ■ Develop emergency/relocation management plans 
that include:

 - Consideration of the various emergency and 
relocation needs of different types of producers/
operations 

 - Designations of levels of relocation required for 
different areas

 ■ Coordinate a workshop between local governments 
and BC Wildfire Service to ensure pertinent 
information about livestock plans is provided in 
advance of emergency situations

→ continued from previous page 
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Implementation 
& Monitoring

W hile all of the actions contained in this plan 
are important for the Okanagan sector to 

adapt to climate change, the actions on the following 
pages are identified as “next steps.” This is due to 
their importance and may also reflect their relative 
ease of implementation, or their potential to 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 imple-
mentation meeting was held with key partners (30 
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. Implementa-
tion conditions, such as potential partners and cost 
range, are identified for each of the next steps.

In order to move forward with project implementa-
tion, members of the Advisory Committee that sup-
ported the development of this plan will transition 
into a local working group to oversee the implemen-
tation and monitor progress. This group will continue 
to include agricultural organizations, local govern-
ment and provincial government representatives. The 
Climate Action Initiative will function as the overall 
coordinator for 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 
determined 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 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  
ACTIONS 1.1A & 1.1B

Actions

 ■ Consult with the agricultural sector to determine 
cross-sector objectives for drought planning

 ■ Develop a framework for (consistent and structured) 
engagement of agricultural water users in local 
drought planning processes

Implementation details

 ■ These actions will be most effective if executed in a 
step-wise manner, as buy-in is needed for project 
credibility and effective progress

 ■ Consultation with the agricultural sector may 
involve a forum, small group consultations, a 
cross-commodity working group or some other 
mechanism

 ■ There are existing examples of effective drought 
planning processes in the region and this project 
may be linked into (or build on) these

Potential partners
 → Agricultural organizations

 → Water utilities and irrigation districts

 → Independent water licensees

 → Okanagan Basin Water Board

 → Ministry of Agriculture

 → Ministry of Forests, Lands and Natural Resource 
Operations

 → Regional districts and municipal governments

 → Okanagan Nation Alliance

Timeframe

 ■ Phase 1 (consultation with agricultural sector) = Short 
term (less than 2 years)

 ■ Phase 2 = Short-term (less than 2 years) 

Cost

 ■ Phase 1 = Low (less than $50,000) to medium 
($50,000–$100,000)

 ■ Phase 2 = Medium ($50,000–$100,000)

Next Steps for  
ACTION 1.2A

Actions

 ■ Create a consistent (and data driven) system 
for disseminating source-specific water supply 
information

Implementation details

 ■ Success of this project will depend on collaboration 
between many partners

 ■ Okanagan Basin Water Board is currently working on 
filling data gaps regarding water supply and water 
use

 ■ Focus on supplying the agricultural sector with 
‘source-specific’ information and then consider 
feasibility of communication targeted to commodity 
type

 ■ Will need to develop and test new outreach 
mechanisms

Potential partners
 → Agricultural organizations

 → Water utilities and irrigation districts

 → Ministry of Agriculture

 → Ministry of Forests, Lands and Natural Resource 
Operations

 → Regional districts and municipal governments

 → Okanagan Basin Water Board

Timeframe

 ■ Medium-term (2–4 years)

Cost

 ■ Medium ($50,000–$100,000)
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Next Steps for 
ACTION 1.3B

Actions

 ■ Support a range of knowledge transfer resources 
to provide information about existing water 
management best practices

Implementation details

 ■ This action is intended to be broken down into 
individual projects (e.g., cost-benefit analysis, water 
extension pilot, knowledge transfer) 

 ■ First step is to determine highest priority knowledge 
transfer approaches

 ■ Explore opportunities to “piggy-back” on current 
industry field services and/or partner across groups 
to pilot water extension agent

Potential partners
 → Agricultural organizations

 → Ministry of Agriculture

 → Agriculture and Agri-Food Canada (Summerland)

 → Post-secondary institutions 

Timeframe

 ■ First few projects = Short-term (less than 2 years)

 ■ Multiple projects = Medium-term (2–4 years) 

Cost

 ■ First few projects / knowledge transfer = Medium 
($50,000–$100,000)

 ■ Multiple projects = High ($100,000+)

Next Steps for 
ACTION 2.2A

Action

 ■ Develop resources to link weather and pest/
disease data with decision support tools (e.g., pest 
phenology predictions and disease pressure tools)

Implementation details

 ■ First step is to determine potential for transferability 
of existing tools (e.g., applicability/accessibility of 
Washington State University tool for Okanagan 
context) 

 ■ Costs will depend on extent of investment required 
to develop relevant decision support tools (and to 
close any weather monitoring gaps)

 ■ Project will be required to incorporate sustainability 
planning (for maintaining and updating resources/
tools) 

Potential partners
 → Agricultural organizations

 → Ministry of Agriculture

 → Sterile Insect Release Program

 → Agriculture and Agri-Food Canada

 → Post-secondary institutions

 → Farmwest

Timeframe

 ■ First pilot = Medium-term (2—4 years)

Cost

 ■ High ($100,000+)
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Next Steps for 
ACTION 2.3A

Action

 ■ Enhance knowledge transfer for monitoring and 
management of agriculturally significant invasive 
species

Implementation details

 ■ For monitoring, proper identification is crucial and 
will require specialized training/knowledge transfer

 ■ Focus on broadening reach of existing materials 
(e.g., OASISS has a strong presence/role in the 
southern portion of the region but not in north)

 ■ Annual “roundtable” or extension committee will 
strengthen linkages but there will also be a need to 
distribute information through established sector 
communication channels

Potential partners
 → Okanagan and Similkameen Invasive Species 

Society

 → Sector organizations

 → Ministry of Agriculture

 → Agriculture and Agri-Food Canada 

 → Regional districts

Timeframe

 ■ Phase 1: Initial roundtable meeting, materials 
development and outreach = Short-term (less than 
2 years)

 ■ Phase 2: Knowledge transfer to producers and non-
producer landowners = Medium-term (2–4 years) 

Cost

 ■ Phase 1 = Medium ($50,000–$100,000)

 ■ Phase 2 = Medium ($50,000–$100,000)

Next Steps for 
ACTIONS 3.1A & 3.2B

Action

 ■ Assess existing and alternative processes (policy, 
programmatic and financial tools) to support 
implementation of runoff/erosion management and 
riparian rehabilitation

 ■ Facilitate dialogue between producer groups and 
key agencies to determine preferred options to 
improve processes/supports

Implementation details

 ■ Actions will require leadership, partnerships and 
broad cooperation to succeed (agricultural groups, 
provincial and regional governments)

 ■ Need strong facilitation/guidance to find 
constructive solutions 

 ■ Models for effective processes exist in other 
jurisdictions and could inform BC’s future approach

Potential partners
 → Agricultural organizations

 → Ministry of Agriculture

 → Ministry of Forests, Lands and Natural Resource 
Operations

 → Ministry of Environment

 → Fisheries and Oceans Canada

 → Regional districts

Timeframe

 ■ Short-term (less than 2 years)

Cost

 ■ Assessment and facilitated dialogue = Low (less 
than $50,000) to medium ($50,000–$100,000)
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Next Steps for  
ACTION 4.1B

Action

 ■ Support implementation of priority (selected) fuel 
management activities

Implementation details

 ■ Cariboo pilot project (for wildfire preparedness and 
mitigation) could inform this action

 ■ Union of BC Municipalities funding is available 
for fuel management prescriptions and fuel 
management treatments (for areas identified in 
Community Wildfire Protection Plans)

 ■ Funding may be available through BC’s new Forest 
Enhancement Program

Potential partners
 → Regional districts and municipalities / fire 

departments

 → BC Wildfire Service

 → Forest licensees

 → Ministry of Forests, Lands and Natural Resource 
Operations range staff

 → Ministry of Agriculture

 → Agricultural producers

Timeframe

 ■ Medium-term (2—4 years)

Cost

 ■ Range in costs depending on which fuel 
management option(s) are pursued, for example:

 - Slash as mulch/compost feasibility study = Low 
(less than $50,000)

 - Silvo-pasture pilots = Medium 
($50,000–$100,000)

 - Chipping program = High ($100,000+)

Next Steps for 
ACTIONS 4.2A & 4.2B

Action

 ■ Pilot wildfire preparedness and mitigation planning 
tools for individual operations

 ■ Undertake knowledge transfer and training to 
support individual operation preparedness/
mitigation

Implementation details

 ■ Cariboo pilot project (for wildfire preparedness and 
mitigation) could inform these actions

 ■ In 2015/2016, FireSmart grants available for local 
governments for wildfire preparedness knowledge 
transfer, planning and public engagement activities 

 ■ Tools and resources should reside with the 
agencies who have the most capacity to share and 
communicate the information

Potential partners
 → Agricultural organizations and producers

 → Partners in Protection Canada (FireSmart 
Program)

 → Local governments

 → Local fire departments

 → Agricultural Advisory Committees

Timeframe

 ■ Pilot planning tools = Short-term (less than 2 years)

 ■ Knowledge transfer / access to existing tools = Short 
term (less than 2 years)

Cost

 ■ Pilot planning tools = Low (less than $50,000) to 
medium ($50,000–$100,000)

 ■ Knowledge transfer / access to existing tools = Low 
(less than $50,000)
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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.

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. 

Adding to the complexity, the Pacific Decadal 
Oscillation (PDO) is a known pattern that shifts 
over longer time periods (20 to 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.

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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Table 2 Okanagan Climate Projections — 2020s 
(Source: Pacific Climate Impacts Consortium, www.Plan2Adapt.ca)

Climate Variable Time of Year Projected Change from 1971–2000 Baseline to 2020s

Okanagan (Range) Okanagan (Average) BC (Average)

Mean Temperature (°C) Annual  +0.9 °C  to  +1.9 °C   +1.4 °C   +1.0 °C

Precipitation (%) Annual

Summer

Winter

 −1.7%  to  +7.6%

 −22.2%  to  +6.7%

 −1.7% to  +15.9%

  +1.2%

  –8.4%

  +6%

  +4%

  0%

  +4%

Snowfall (%) Annual  −15%  to  0%   –9%   −2%

Growing Degree Days  
(degree days)

Annual  +249  to  +386   +249   +153

Heating Degree Days 
(degree days)

Annual  −642  to  −304   −458   −354

Frost-Free Days (days) Annual  +14  to  +31   +21   +10

Appendix B : Future Projections:  
Climate Maps & PCIC Tables

Table 3 Okanagan Climate Projections — 2050s 
(Source: Pacific Climate Impacts Consortium, www.Plan2Adapt.ca)

Climate Variable Time of Year Projected Change from 1971–2000 Baseline to 2050s

Okanagan (Range) Okanagan (Average) BC (Average)

Mean Temperature (°C) Annual  +1.3 °C  to  +3.5 °C   +2.4 °C   +1.8 °C

Precipitation (%) Annual

Summer

Winter

 −1.3% to  +11.9%

 −31.2% to +3.2%

 −3.1%  to  +19.1%

  +4.4%

  –9.2%

  +9.2%

  +6%

  −1%

  +8%

Snowfall (%) Annual  −27%  to  −7.2%   −19%   −10%

Growing Degree Days  
(degree days)

Annual  +221  to  +741   +453   +283

Heating Degree Days 
(degree days)

Annual  −1,104  to  −452   −800   −648

Frost-Free Days (days) Annual  +22  to  +59   +38   +20
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Figure 6 Growing Degree Days,  
Baseline 1971–2000 (left) and 2050s Projection (right)

Figure 7 Frost-Free Period,  
Baseline 1971–2000 (left) and 2050s Projection (right)
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Note that for legibility, winter and summer 
use different legends and so cannot be 
directly compared.

Figure 8 Winter Precipitation (mm),  
Baseline 1971–2000 (top) and 2050s Projection (bottom)

Figure 9 Summer Precipitation (mm),  
Baseline 1971–2000 (top) and 2050s Projection (bottom)
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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 18º Celsius (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.

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

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?
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