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The climate emergency is here
ω Impacts on ecosystems, human 

health, economy, agricultural 
ǇǊƻŘǳŎǘƛǾƛǘȅΣ ƴŀǘƛƻƴŀƭ ǎŜŎǳǊƛǘȅΧΦ 
some effects are occurring 
sooner than predicted

ωWidely felt now in this region: 
Forest fires, drought, floods, 
variable and extreme weather
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Temperatures in BCτso far... 

Locked in

Pacific Climate Impacts Consortium

ωTemperatures have increased 0.8-2.0oC over last century 
(global average is 0.85oC)

ωNight time lows have warmed more than daytime highs 

ωWarming has been more rapid in last 35 years

2016 was the hottest year on record globally

The hottest 17 years on record occurred in the last 18 years

We are now in the warmest period of the last 1400 years



Effects of climate change
ωHigher average temperatures = greater extremes of heat

ωSlowing polar jet stream = extended periods of extreme 
weather, including polar outbreaks of extreme cold

ωChanges in winter rainfall patterns  =  increased flood risk & 
waterlogged soils

ωLess rainfall in the summer = longer dry period & more stress on 
water resources

ω Increasing storm intensity = wind damage

ω Increase in number of days warm enough for plant and pest 
growth (growing degree days)



Coastal BC climate by mid-century
aƛŘŘƭŜ ŦƛƎǳǊŜǎ ŦǊƻƳ ŎƭƛƳŀǘŜ ƳƻŘŜƭ ǇǊƻƧŜŎǘƛƻƴǎ ŦƻǊ нлрлΩǎϝ

ωAverage annual temperature increase: 1.3oC to 2.3oC 

ωExtreme heat days 3 times more common 

ωAverage summer rainfall lower by 5-30%

ωTotal winter precipitation 2-12% higher; decreasing amount 
falling as snow

But, averages are not the whole story 
нлмр ǿŀǎ ŀ ǇǊŜǾƛŜǿ ƻŦ ǘƘŜ ǇǊŜŘƛŎǘŜŘ ΨŀǾŜǊŀƎŜΩ ǎǳƳƳŜǊ ōȅ 

mid-ŎŜƴǘǳǊȅ όǘƘŀǘΩǎ ƻƴƭȅ ол ȅŜŀǊǎ ŀǿŀȅΗύ

*Compared to 1961-1990 averages: From Pacific Climate Impacts Consortium Plan2Adaptcalculator:  
www.pacificclimate.org/analysis-tools/plan2adapt



Weird weather is the new normal
ω2018 had unprecedented extremes of weather globally: storms, 

heat waves, rainfall, drought, floods, fires and wind damage: 

ςBC had the worst fire season in history [13,000 km2 of forest 
burned], surpassing previous record set in 2017

ςNov. 2018: BC Hydro reported the number of storms they 
responded to has tripled over past 5 years [this was before 
the record-breaking Dec. 20 windstorm]

ωThe number of prolonged cold & heat waves per year has 
increased 70% since 2000

ςFeb. 2019 was the coldest on recordin Lower Mainland yet  
2019 is expected to be one of the warmest years on record 
globally (several days in March set high temperature records)



How Does Weird Weather 
Affect Plants?



Climate change disrupts seasonal 
adaptations

ωGrowth rates increase, but hardening off may be delayed

ωRisk of late spring frosts remains; they are more damage when 
buds break earlier in the season

ωRisk of winter injury from unusually

early or late cold snaps



Effects of temperature extremes
High temperatures:

ωGrowth slows or stops: photosynthesis stops above 35oC 

ςE.g., Tomato growth peaks at 30oC

ωExtreme heat disrupts cellular processes, causing death of cells

ωPlants use up sugars from photosynthesis faster than they can 
be replaced = poor or bitter flavours

Low temperatures:

ωPhotosynthesis slows, stops below 5oC

ωFrost damage, especially to plants that are not acclimatized

Plants can adapt to high or low temperatures, but not to rapid 
fluctuations between high and low



High temperatures ruin pollen
ωTomato pollen is sterilized above 30-32ϲC 
Ą flowers drop or fruit is distorted

ωGreenhouses regularly get too hot for 
cucumber, pepper & tomato flowers
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Warmer summers = more 
generations of some pests

ωSpecies that have multiple generations per year fit in more 
generations each season:

ςE.g., Codling moth, carrot rust fly, cabbage root maggot, 
aphids, fruit flies, beet leafminer

ωNumbers can be extremely high by fall

Codling moth Spotted wing Drosophila



Effects of drought
Plants can tolerate moderate, but not severe, drought:

ωDehydration disrupts cellular processes

ωPlants close leaf pores (stomata) to avoid water loss 

ω In dry soil, nutrients cannot 

pass into roots without a film 

of water around roots; root 

hairs die back

This occurred in cold weather and 

plants recovered completely   Ą



Heat + Drought = Devastation
When stomata close: 

ωNo cooling from evaporation Ą leaf temperatures rise by 5oC Ą
leaf cells are killed by extreme heat

ωPhotosynthesis stops Ą no food for plant growth

ωMovement of water from roots stops Ą no nutrients from soil

Plants can adapt to 

moderate heat OR

drought stress, but 

not when they occur 

together.



We see a lot of sunscald now
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