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ECOSYSTEM SERVICES

Supporting

Provisioning

Regulating

Cultural

▪ Food & Fur

▪ Water

▪ Harvested wood products

▪ Medicinal resources

▪ Climate regulation

▪ Moderation of extreme events

▪ Nutrient cycling

▪ Biological control

▪ Maintenance of life cycles

▪ Maintenance of habitat for species

▪ Maintenance of genetic diversity

▪ Spiritual

▪ Sense of place

▪ Opportunities for recreation

▪ Cognitive development

Millennium Ecosystem Assessment, 2003



Supporting

Mahony et al. (2018): 

No novel ecosystems 

MacKenzie and Mahony (2021): 

Expansion of Fd-Douglas-fir

Retreat of Pl-lodgepole pine

Sx-interior spruce

Projected shifts in the British Columbian temperature-precipitation envelope in 
winter (a) and summer (b). RCP4.5 ensemble mean projection for the 2041–2070 
period. [Figure from Mahony et al. (2018)]

PlFd

Projected mid-century geographic shifts in bec zones within British Columbia. (a) 
Mapped bec zones, (c) Biogeoclimatic projections of the 2041–2070 period (RCP4.5) for 
two GCMs with medium (CESM1-CAM5 regional climate sensitivity. Inset labels indicate 
occurrence of extra-provincial BGC zones. [Figure from MacKenzie and Mahony, 2021]

Mean change in feasibility across the 15-
GCM RCP4.5 ensemble by the 2041–2070 
period for Douglas-fir lodgepole pine and . 
[Figure from MacKenzie and Mahony, 
2021]

Sx



Provisioning

▪ Food & Fur

▪ Water

▪ Harvested wood 

products

▪ Medicinal resources

ocean T zooplankton

salmon 
metabolic 
demand

salmon 
survival

Grant et al. 2019. State of Canadian Pacific Salmon: Responses to Changing Climate 

and Habitats. Can. Tech. Rep. Fish. Aquat. Sci. 3332. ix+ 50p.

2016. Climate Change Vulnerability of BC’s Fish and Wildlife: First Approximation

river T Switch salmon outmigration
mismatch plankton growing season

salmon 
energy 
reserve

↓ swim performance 

↓ survival

↓ egg viability



Provisioning

▪ Food & Fur

▪ Water

▪ Harvested wood 

products

▪ Medicinal resources

Deer

T ticks

diseases

Moose
Drying of wetland 

poses potential 

habitat loss

Riparian specialist:

• needs wetlands/riparian habitat 

for cooling as well as preferred 

forage

• uses forest for cover

Sensitive to heat

2016. Climate Change Vulnerability of BC’s Fish and Wildlife: First Approximation

Generalist: uses multiple habitats

Marten

Vulnerable to changes in 

disturbance regime and 

warmer temperatures

Old forest specialist:

• needs mature forest with downed 

wood structure (subnivean 

habitat)

• Dependent on snowpack



Provisioning

▪ Food & Fur

▪ Water

▪ Harvested wood 

products

▪ Medicinal resources

P intensity landslides
water 
quality

sediment

T evaporation water 
availability

snow

summer-fall 
water flow

Morrison et al. (2002)



Provisioning

▪ Food & Fur

▪ Water

▪ Harvested wood 

products

▪ Medicinal resources

11 sawmills 3 pellet mills

3 pulp & paper mills

PlFd

Mean change in feasibility across the 15-
GCM RCP4.5 ensemble by the 2041–2070 
period for Douglas-fir lodgepole pine and . 
[Figure from MacKenzie and Mahony, 
2021]
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Provisioning

▪ Food & Fur

▪ Water

▪ Harvested wood 

products

▪ Medicinal resources

Huckleberry

Labrador tea|Ludi musjek

Kinnikinnick| Dunih

Juniper|Datsan'angut

Shaw, L.R., and Young, J.P. 2012. Ethnobotany of Tl' azt' en Nation: Plant Use and Gathering Site Characteristics. Ethnobiology Letters 3,1–12

Soapberry|Mingwus

Devil’s club|Hoolhghulh

GeneralistSpecialists



Regulating

▪ Climate regulation

▪ Moderation of extreme events

▪ Nutrient cycling

▪ Biological control



Regulating

▪ Climate regulation

▪ Moderation of extreme events

▪ Nutrient cycling

▪ Biological control

A shift in species distribution might change fire regime.  

towards more frequent but low severity fires? 

species adult bark 

thickness

root habit branching 

habit

flammability 

foliage

overall 

resistance

white spruce thin bark shallow low high NONE

Douglas-fir very thick usually deep low & dense high HIGH

subalpine fir very thin shallow low high NONE

black spruce thin shallow low high NONE

lodgepole 

pine

very thin deep high & open medium LOW

Fd



Regulating

▪ Climate regulation

▪ Moderation of extreme events

▪ Nutrient cycling

▪ Biological control

litter fall

nutrient 
uptake

Slower nutrient cycling can 

potentially reduce tree growth



Regulating

▪ Climate regulation

▪ Moderation of extreme events

▪ Nutrient cycling

▪ Biological control

Mitton and Ferrenberg (2012)



Cultural

▪ Spiritual

▪ Sense of place

▪ Opportunities for recreation

▪ Cognitive development

Traditional Clan Names:

Beaver Lhts’umusyoo
Frog Lusilyoo
Caribou Granton
Bear Lohjeboo

Keyohs are clan territories, which “serve as 

the material, cultural, and spiritual basis for 

sustaining human life” (Brown 2002).

Kinship

spiritual well-being = human health



Cultural

▪ Spiritual

▪ Sense of place

▪ Opportunities for recreation

▪ Cognitive development

(From Mitton JB and Ferrenberg SM .)



Cultural

▪ Spiritual

▪ Sense of place

▪ Opportunities for recreation

▪ Cognitive development

UNBC Graduate Jesse Laframboise 

(2006

Images retrieved from www.unbc.ca/

Snow and water sports most 
affected by climate change



Cultural

▪ Spiritual

▪ Sense of place

▪ Opportunities for recreation

▪ Cognitive development



Ecosystem Services 
Under Climate Change

During the workshop, I would encourage you to:

1. Value all the ecosystem services at risk

2. Consider that users might value services differently 

3. Embrace collaborative efforts for climate adaptation

4. Remember, there is high uncertainty


