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CARBON on Earth 

http://www.chemistryland.com/CHM107/GlobalWarming/GlobalWarming.html 

Carbon is the base of 
all life on earth. 
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1948 – 2012 mean temp 

Annual average temperature change 1948 - 2012 

http://www.ec.gc.ca/sc-cs 



Projected increase in temperature in the 2050s compared with 1971 - 2000 

Gula and Peltier, J. Clim. 25.  Nov. 2012 



https://rainsoftottawa.wordpress.com/2015/02/17/adaptation-strategies-needed-for-the-great-lakes/ 



Climate Change in the north 
 

Traditional ecological 
knowledge 

 





Possible effects of a changing climate 

Low lying areas 
can flood during 

heavy rain if 
culverts become 

blocked.  
When the ground 
is frozen drainage 

could be a 
problem  during 

heavy rain.     

…. And fishing? 

Heavy late winter rain instead of snow falls on frozen ground, 
drainage  problems ? 

http://www.netnewsledger.com/2015/04/14/attawapiskat-flooding-concerns-as-spring-hits/ 



Possible effects of a changing climate 

…. And fishing? 

….and fishing? 

Flooding over the banks of rivers caused by ice jams during break-up ? 



http://www.wawataynews.ca/environment/flooding-prompts-evacuation-kashechewan 

Possible effects of a changing climate 

Flooding from very high lakes and rivers ?  



Possible effects of a changing climate 

Flooding from severe summer storms ? 



-25° C 



Possible effects of a changing climate 

Dangers in winter travel because of thinner ice on traditional 
travel routes on rivers, creeks and lakes ? 



Xavier Sagutch, Eabametoong FN 

10 Dec 2009 



Possible effects of a changing climate 

Warmer winter, earlier spring, shorter snow machine / ice road 
travel season ? 



25° C 



Possible effects of a changing climate 

Danger in summer boat travel because of rock nearer the surface ?  

danger in summer 

boat travel because 

of rock nearer the 

surface of rivers and 

lakes caused by 

lower water levels 

combined with the 

land still rising after 

the North American 

ice sheet began 

melting in Canada 

about 10,000 years 
ago  



Possible effects of a changing climate 

More hot dry periods, dead wood, lightning, more fires ? 

http://www.eabametoong.firstnation.ca/

index.php?q=gallery&g2_itemId=7514 

http://www.eabametoong.firstnation.ca/index.php?q=gallery&g2_itemId=7514&g2_imageViewsIndex=1


103 fires on 19 July, 2011 



Possible effects of a changing climate 

Summer heat stress in elderly and very young people during 
extreme hot weather ? 

http://blogs.angloinfo.com/angloinfo-world-expat-life/2014/08/01/too-hot-to-work-it-may-be-illegal-too/ 



Possible effects of a changing climate 

More frequent and severe summer rainstorms ? 



Possible effects of a changing climate 

Summer droughts becoming longer and more frequent ? 

http://blogs.oregonstate.edu/treetopics/2015/09/02/summer-2015-drought-and-heat-a-forest-health-report/ 



Possible effects of a changing climate 

Warmer lakes ? 

20% more algae blooms, 4% more methane (a greenhouse house), increase 
evaporation leads to lower water levels, ecosystem stress including fish. 



Possible effects of a changing climate 

Poorer quality of water pumped from lakes to drinking water 
treatment plants as a result of lakes dividing into warm and 

cold layers earlier in the year ? 

Lakes in summer are divided into two layers that develop when the ice melts. It is best to draw 
water for the drinking water treatment plant from the upper layer which is mixed with air. But 
dirty run-off from ditches enters that layer after heavy rain.   



Possible effects of a changing climate 

Poorer quality of water pumped from lakes to drinking water 
treatment plants as a result of lakes dividing into warm and 

cold layers earlier in the year ? 

https://sites.google.com/site/ha20132014envirothon/aquatics/lake-ecology 



Possible effects of a changing climate 

Change in groundwater levels and water quality seen in wells ? 

http://faithtalkministries.com/wells-of-living-water/blog-2/ 

https://lessthan3ley.wordpress.com/category/geology/ 



Possible effects of a changing climate 

Seasonal migrations change ?  

Web.duke.edu 

Xavier Sagutch 

Geese 

Caribou 



Possible effects of a changing climate 

Changes in moose population and availability in traditional 
hunting areas?  



Jeff Morrison 

Mark Wilson, Boston Globe 

Health.gov.on 

Some deer carry black legged ticks 
infected with bacteria that cause 

Lyme Disease in humans   



Ogden et al 2005 

Potential spread of Lyme Disease 



Forest tent caterpillar 

Xavier Sagutch 

Possible effects of a changing climate 

New animals, plants, insects, birds ?   

Web.duke.edu 

Dead  lodge pole pine forest in BC    

for.gov.bc.ca 

Forest tent caterpillar 

Mountain pine beetles survive winter,  arrive 
from B.C., killing jack pine ?   

Turkey vulture 

Roadstories.ca 

mountainpinebeetletreatmen
t.com 

for.gov.bc.ca 



Possible effects of a changing climate 

New animals, plants, insects, birds ?   

http://www.nrcan.gc.ca/environment/resources/publications/impacts-
adaptation/reports/assessments/2008/ch6/10363 

https://tidcf.nrcan.gc.ca/en/insects/factsheet/12018 

Spruce budworm 

https://tidcf.nrcan.gc.ca/images_web/imfc/insectes/moyen/choristoneura_fumiferana_3.jpg


Possible effects of a changing climate 

Changes in numbers and species of fish?  

http://www.dec.ny.gov/outdoor/21666.html 

Xavier Sagutch 



Possible effects of a changing climate 

Lower, warmer water changes spawning ? … 
… and fishing ? 

Xavier Sagutch 

mountainpinebeetletreatment.co
m 



Possible effects of a changing climate 

Loss of some harvesting areas for berries and plants ?  



Possible effects of a changing climate 

Reduced growth of black spruce in the southern part of its 
range ? 



Possible effects of a changing climate 

Longer growing season for  vegetable gardens ?  

A vegetable garden at 640N in 
Galena, Alaska, just south of the 
Arctic Circle.           

 http://apfelbeck.com/gardens/vegetables.html  Area cleared in Fort Hope for a 
community garden. 



What is changing in the North? 

What have elders observed? 

…. And fishing? 

Xavier Sagutch 

for.gov.bc.ca 

Web.duke.edu 

Roadstories.ca 

Turkey vulture 

Xavier Sagutch 

Xavier Sagutch 

mountainpinebeetletreatment.com 

http://www.eabametoong.firstnation.ca/index.php?q=gallery&g2_itemId=7514&g2_imageViewsIndex=1








29 April 2006
NASA/Goddard Space Flight Center Scientific Visualization Studio 

NASA/Goddard Space Flight Center Scientific Visualization Studio 

14 Nov 2005

The two faces of Hudson Bay 

Reflecting the Sun’s energy  

Absorbing the Sun’s energy 
and warming the breezes over 

the surrounding land 



Possible effects of a changing climate 
Laurentian University, Sudbury, Ontario Dr. David Pearson, Chantal Sarrazin-Delay  

Warmer winter, earlier spring, 
shorter snow machine / ice road 

travel season ? 

More frequent and severe summer rainstorms 
? 

More hot dry periods, 
dead wood, lightning, 

more fires ? 

 Low lake level, run-off from heavy 
rain storms, contaminates drinking 

water ? 
Longer growing season 
for  vegetable gardens ?  

Flooding from Eabamet Lake fed by very high  Albany River?  

Lakes in summer are 
divided into two layers that 
develop when the ice 
melts. It is best to draw 
water for the drinking 
water treatment plant from 
the upper layer which is 
mixed with air. But dirty 
run-off from ditches enters 
that layer after heavy rain.   

Water lies on the clay ground. Low lying areas can flood during heavy rain if culverts 
become blocked. When the ground is frozen drainage could be a problem  during 

heavy rain.     

The ground in the 
community is clay over 
rock.   

11 places where Xavier Sagutch remembers flooding in the 
past 

Elders remember most of the community  flooded in 
the late 1950s, possibly affected by hydro water 
released near the head of the Albany River, along 

with heavy rain.   

Drawn by Xavier Sagutch 

Seasonal migrations 
change ?  

A vegetable garden at 640N in Galena, Alaska, just 
south of the Arctic Circle.           

 http://apfelbeck.com/gardens/vegetables.html  

Lower, warmer 
water changes 
spawning ? …  

Black legged ticks on deer 
bring Lyme Disease by 2030 ? 

…. And fishing? 

….and fishing? 

… and fishing 
? 

Mountain pine beetles survive winter,  
arrive from B.C., killing jack pine by 2030 

?   

   Recent garden on Reserve 
Lake  

Xavier 
Sagutc

h 

http://www.eabametoong.firstnation.ca/index.php?q=gallery&g2_itemId=75
14 

Pioneer Rd 
fire and 

evacuation 
of smoke 
sensitive 

community 
members.  

9 June, 2006  
for.gov.bc.ca 

Canadaalive.wordp
ress.com 

Mark Wilson. Boston Globe 

Web.duke
.edu 

Ontario.ca/environm
ent 

health.gov.o
n 

Ogden et al 
2005 

New animals, 
plants, insects, 

birds ?   

Flooded area in 1959 ? 

Roadstories.ca 

Turkey 
vulture 

Xavier 
Sagutc

h 

Heavy late winter rain instead of snow falls on frozen ground, drainage  problems ? 

Xavier 
Sagutch 

Forest tent caterpillar 

Xavier 
Sagutc

h 

Dead  lodge pole pine forest in 

BC    

mountainpinebeetletreatment.co
m 
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