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COMMENTARY

Investigating the Economic Impact of Climate
Change on B.C.’s Freshwater Fisheries

MACKENZIE MILLER
THOMPSON RIVERS UNIVERSITY

Freshwater fisheries play a critical ecological, cultural, and economic role in British
Columbia (B.C.). Salmonid species such as Sockeye (Oncorhynchus nerka), Coho
(Oncorhynchus kisutch), Chinook (Oncorhynchus tshawytscha), and Bull Trout (Salvelinus
confluentus) contribute heavily to inland fisheries that sustain recreational angling, tourism, and
Indigenous food sovereignty (Marushka et al., 2021). These fisheries contribute hundreds of
millions of dollars to provincial GDP and local employment (GoFishBC, 2020; British Columbia
Ministry of Agriculture and Food, 2022). Yet the future of these fisheries remains uncertain as
climate change accelerates warming, alters hydrology, and reshapes species distributions. This
commentary argues that climate-driven ecological change in freshwater systems will
significantly reduce the economic value and reliability of B.C.’s inland fisheries through declining

catch potential and rising management costs.

Cold-water species such as Bull Trout are highly temperature sensitive, and modelling
suggests they could lose up to 95% of their range under projected warming scenarios (Price &

Daust, 2016). Anadromous salmon species, including Coho, Sockeye, and Chinook, depend on
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cool, oxygen-rich freshwater habitat for spawning and rearing. These habitats face rising water

temperatures, lower flows, and degraded water chemistry (Price, 2016). The Pacific Salmon

Foundation (2021) predicts that such changes will increase pre-spawn mortality and create

migration barriers, limiting population stability.

Ecological decline is
directly linked to economic
vulnerability. Freshwater
ecosystems globally contribute
immense economic value with
estimates suggesting that
freshwater lakes alone provide
trillions of dollars in annual
ecosystem and economic services,
emphasizing their importance in
B.C. (Li & Tsigaris, 2024a). British
Columbia contains more than 2.2
million hectares of lakes, providing

ecosystem-service values totaling

Climate Stressors

(Warming, low oxygen, reduced flow,
disease outbreaks, invasive species)

|

Ecological Consequences

- Habitat loss and altered stream morphology

- Migration barriers and reduced spawning success
- Pre-spawn mortality; disease transmission
- Disrupted food webs; loss of native species

Economic and Community-Level Impacts
Recreational Angling:
| Fish abundance — river closures
— | Tourism revenue (lodges, guides, travel)

Aquaculture:
+ Mortality — 1 disease management cost
— | Production (millions in losses)
Indigenous Fisheries:
1 Salmon returns — | food security

N Figure 1. Climate-driven freshwater stress leads to
tens of billions of dollars annually ecological impacts—such as habitat loss, migration barriers,
. . and mortality—that in turn reduce fisheries, tourism revenue,
(Li & Tsigaris, 2024b). The aquaculture productivity, and Indigenous food security.
Freshwater Fisheries Society of Created with Rstudio
Long Description

B.C. estimates that recreational

freshwater angling contributes $299 million annually to provincial GDP (GoFishBC, 2020). As
temperatures rise, many interior rivers are now periodically closed during summer due to heat
and low oxygen levels, reducing tourism revenue. U.S. evidence shows that warming freshwater
systems shrink cold-water fish habitat and generate substantial losses in recreational spending

and local economic activity (Jones et al., 2012; Lane et al., 2015; Cline et al., 2022).

Although province-specific loss estimates are not yet available, the combination of U.S.
evidence and B.C.’s strong dependence on cold-water lake ecosystems makes it clear that
warming poses a major economic risk for the region. Even a 10% decline in the ecological or
recreational services associated with these systems, arising from habitat loss, warmer waters,
disease, or reduced salmonid survival, would translate into annual losses in the billions of

dollars given the valuation of freshwater lakes in British Columbia by Li and Tsigaris (2024b).
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Similarly, aquaculture operations worth roughly $400 million to B.C.’s economy face
increased disease risk and production losses (British Columbia Ministry of Agriculture and Food,
2022). The Indigenous Fisheries Secretariat (2021) reports that Indigenous fishing enterprises
generate approximately $160 million annually in revenue and support 2,800 jobs nationwide,
while Marushka et al. (2021) show that fish remain a critical food source for many First Nations,
linking ecological decline directly to community well-being. As stocks decline, management
costs, such as hatchery production, monitoring, and habitat restoration, are expected to rise

sharply, placing additional strain on public budgets and conservation programs.

Beyond economic losses, climate stress contributes to biodiversity decline. Freshwater
vertebrate populations have declined 84% globally since 1970, and the ecological services
these ecosystems provide, estimated at more than $4 trillion USD annually, are rapidly declining
(World Wide Fund for Nature, 2020; Flitcroft et al., 2019). Warming waters also promote
invasive species, disrupt predator-prey dynamics, and increase mortality during migration and
spawning (Dudgeon, 2019). Historical data on the Fraser River project a 1.8°C temperature
increase within 50 years, which may prevent upstream migration for species such as Sockeye
salmon (Price, 2016). These pressures collectively threaten the sustainability of salmonid

populations that drive both cultural identity and economic opportunity across the province.

Table 1: Climate-Induced Freshwater Fishery Stressors and Associated Impacts

Climate-Induced Stressor Ecological Impact Economic Implication
Increased water Reduced dissolved oxygen Reduced survival, angling,
temperatures concentrations and overall catch
Increased barriers to Reduced tourism, conflicts
Reduced streamflow N . .
migration and habitat loss over water allocation

Disease and parasites Increased mortality and pre-  Higher hatchery, restoration,

spawn death and management costs
Invasive species Competition, altered food Reduced native species and
P webs cultural/economic value

Adaptation will require targeted conservation of cold-water refugia, riparian restoration,
and the integration of Traditional Ecological Knowledge (TEK) into fisheries management.
Strengthening partnerships with Indigenous Nations will be vital in ensuring that stewardship

practices and habitat protection reflect local values and long-term sustainability goals. Without
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coordinated action, ecological degradation will contribute to diminished biodiversity and weaken
the economic foundation of B.C.’s freshwater fisheries. Preserving fish populations in a climate-
altered world is an investment in provincial economic stability, as well as reconciliation and

biodiversity conservation.
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Long Description

Figure 1: Conceptual flow diagram illustrating the pathway from climate stressors to

ecological and economic impacts in freshwater fisheries.

At the top, climate stressors include warming water temperatures, low oxygen levels,

reduced streamflow, disease outbreaks, and invasive species.

These stressors lead to ecological consequences, including habitat loss and altered
stream morphology, migration barriers and reduced spawning success, increased pre-spawn
mortality and disease transmission, and disrupted food webs that contribute to the loss of native

species.

These ecological changes then produce economic and community-level impacts. In
recreational angling, reduced fish abundance can lead to river closures and decreased tourism
revenue from guides and travel-related services. In aquaculture, increased fish mortality raises
disease management costs and can lead to production losses. For Indigenous fisheries,

declining salmon returns threaten food security and cultural practices connected to fishing.

The diagram shows a cascading relationship in which climate-driven environmental
stress leads to ecological degradation, which then affects fisheries-dependent economies and

communities.

Back to Figure 1
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