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Introduction 
Welcome to the first issue of Changing Times: Impacts and Adaptation in 

Nunavut — A newsletter providing information about climate change impacts 
and adaptation projects around Nunavut.  

What is climate change?  Climate change is a shift in long-term weather 
patterns. Maybe the term global warming is familiar?   Climate change is a 

broader term that includes shifts in global temperature as well as other changes 
to the climate system such as shifts in wind patterns or precipitation.  According 

to the Intergovernmental Panel on Climate Change it is indisputable that the 
climate system is warming (IPCC 2007, Fourth Assessment Report).  

The Arctic has warmed at twice the rate of the rest of the world. Impacts are 
already being seen and felt across the territory; including, thawing permafrost 
which is destabilizing buildings and other infrastructure, decreasing sea ice 

impacting wildlife and cultural practices.  

These changes require an adaptive response; whether they are new 
construction methods or adjustments to hunting practices and times. 
This newsletter will strive to provide information on climate change 

impacts and adaptation initiatives around Nunavut.  This first 
issue features the Nunavut Climate Change Partnership and the 
Atuliqtuq project by way of presenting the work undertaken by 

the partners in Arviat.  

“Adaptation” refers to any 
action that reduces the negative 

impacts of climate change or 
takes advantage of potential new 

opportunities.



The Nunavut Climate Change 
Partnership

Four organizations; the Government of Nunavut (Departments of Environment and Community & Government Services), 
Canadian Institute of Planners (CIP), Natural Resources Canada (NRCan), and Indian and Northern Affairs Canada 
(INAC) have been working together as a Partnership on adaptation planning and climate change research in Nunavut 
since 2008.    

Atuliqtuq: Action and Adaptation 

Atuliqtuq meaning “coming into force,” was chosen as the title for the umbrella project under the Partnership.  The 
objective of Atuliqtuq is to build community capacity for adaptation through awareness building, planning and research.  
This objective is clearly visible in the three main themes:

•	 To	build		capacity	for	climate	change	adaptation	planning	within	the	GN	and	communities;
•	 To	develop	tools	to	collect,	publish,	share	and	communicate	climate	change	adaptation	knowledge	across	the		 	
 communities of Nunavut and beyond; and
•	 To	create	scientific	information	that	is	regionally	and	locally	targeted	to	help	communities	adapt	to	climate	change			
 and transfer this capability into Nunavut.  

The aim of Atuliqtuq has been to apply Inuit Qaujimajatuqangit*, science, and local 
knowledge to inform the development of community climate change adaptation 

plans and to increase awareness and knowledge of climate change and 
adaptation alternatives.  
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* “Inuit Qaujimajatuqangit” 
means traditional Inuit values, 

knowledge, behaviour, 
perceptions and expectations.



Partnership Roles and Activities
Each of the partners contributes something unique to the partnership.  This ensures every activity and 

project receives input from various angles and enhances the overall results. 

Canadian Institute of Planners 

The Canadian Institute of Planners (CIP) has participated in the Nunavut Climate Change Partnership since its 
beginning.  CIP is proud to lend its support to the Atuliqtuq: Action and Adaptation Project by being an active 
member in the initiative.

CIP is the professional organization for over 7,000 planners across Canada.  In cooperation with the 
Government of Nunavut (GN), CIP conducted community workshops with scientists from Natural Resources 
Canada (NRCan) across the Territory between 2006 and 2008 to assist in the GN’s ongoing efforts in climate 
change adaptation planning.  

CIP’s role in the Nunavut Climate Change Partnership is to help Nunavut communities develop climate change 
adaptation plans and to create a model adaptation planning workbook that can assist all Nunavut communities 
in the future.

Five CIP planning teams, each consisting of two volunteer members, have been working on climate change 
adaptation plans in Kugluktuk, Cambridge Bay, Arviat, Whale Cove and Iqaluit. The planning teams have 
journeyed	to	their	communities	five	times	to	conduct	research,	hold	workshops	and	other	community	events	
and prepare plans working side-by-by with NRCan scientists, community members and Elders.  This work was 
built on lessons learned from similar planning work conducted in Clyde River and Hall Beach in the fall of 2007 
and winter of 2008. 

Natural Resources Canada (NRCan) 

The Earth Sciences Sector of Natural Resources Canada (NRCan) is a founding member of the Nunavut 
Climate Change Partnership.  Through its Climate Change Geoscience program, NRCan is providing 
Nunavummiut with timely and reliable geomatics and geoscience information that is regionally and locally 
targeted	to	help	Nunavut	and	its	communities	adapt	to	climate	change.		Specifically,	this	includes	research	on	
sea-level rise and coastal erosion, landscape hazard mapping, geomatics for watershed analysis and building 
a Nunavut permafrost monitoring network.   NRCan is privileged to be conducting this research with Canadian 
universities	(Memorial	University	and	Université	Laval),	the	Canada-Nunavut	Geoscience	Office	and	the	Ittaq	
Heritage and Research Centre.  In addition, NRCan through its Climate Change Impacts and Adaptation 
Division has provided funding support to develop climate change adaptation action plans in Clyde River and 
Hall Beach.   NRCan research has been integrated with the climate change adaptation planning work led by 
the Canadian Institute of Planners and with Government of Nunavut activities.  This science team is currently 
working on publishing its data so it can be available to all Nunavummiut.
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Indian and Northern Affairs Canada (INAC)

Indian and Northern Affairs Canada (INAC), through its Climate Change Adaptation Program (CCAP), has been 
an active member of the Nunavut Climate Change Partnership (NCCP). The main objectives of INAC’s program 
are to partner with aboriginal and northern peoples on projects that assess the risks and vulnerabilities of 
climate change, as well as put in place plans to adapt to climate change impacts. 

Within the NCCP, INAC has been an active funder and collaborator in working with the Government of Nunavut 
on its climate change adaptation projects. The creation and incorporating of climate change adaptation 
information	into	both	the	community,	scientific	and	decision	making	processes	across	Nunavut	is	truly	a	
success. Strong leadership and an emphasis on community based collaborative research, has led to the 
development of the key foundations for community based adaptation planning and vulnerability assessments in 
Nunavut. 

Government of Nunavut – Department of Community & Government Services
 
Community and Government Services are responsible for providing planning and lands services to all 25 
Nunavut communities.  The Climate Change Partnership, though, has given CGS an opportunity to gain 
additional	knowledge	about	climate	change	from	the	scientific	and	community	perspective	that	can	be	utilized	
in providing planning services.  Even though CGS has obtained valuable information, most notably from 
the scientists, the CGS planners have also contributed to the project.  The CGS planners travelled to the 
selected communities to participate in the discussions at the stakeholder and public meetings.  The planners 
provided	reports	that	identified	community	values/issues	and	concerns	and	how	climate	change	may	affect	the	
community.  They also assisted in the process of identifying community adaptation strategies.  As well, CGS 
provided the Partnership with digital copies of the community maps which contained digital elevation models, 
zoning, watershed, contour, cadastral and infrastructure information.  The most valuable contribution CGS will 
make will be to ensure that the information obtained is not lost.  CGS can ensure that the information collected 
from this project will be accessed for future community plans.

Government of Nunavut – Department of Environment 

The Department of Environment’s (DOE) role in the Partnership is not only one 
of being the chair of Atuliqtuq, but to provide a link to the communities 
and assistance and expert advice to the other partners. 
Throughout this year DOE will be producing educational 
material including this newsletter, fact sheets on climate 
change impacts in Nunavut and more that will be 
available on our website. 

In order to conclude Atuliqtuq, DoE will host a 
workshop in Iqaluit in February 2011 to discuss 
lessons-learned and share the results of all the 
project activities.  A tea and bannock session 
for community members will form part of the 
workshop. 
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Climate Change Research
in Arviat

This section provides short overviews of the research projects NRCan’s science team has 
undertaken in Arviat as part of Atuliqtuq.  The research results will help inform planning of any future 
development of the community and provide a clearer picture of climate change impacts in the area.    

 Sea-level Change in Arviat 
Thomas S. James1,2, Karen M. Simon2,1, Donald L. Forbes1,3, and Arthur S. Dyke1,3

1Geological Survey of Canada, Natural Resources Canada
2School of Earth and Ocean Sciences, University of Victoria

3Department of Geography, Memorial University of Newfoundland

In Arviat, the land is rising quickly and sea level has been falling over the past few thousand years. Global sea 
level is expected to rise in the coming decades due to melting ice masses and warming of the oceans.  This 
raises the question of whether sea-level fall in Arviat will slow down.  Could the sea-level fall observed in Arviat 
even reverse and sea level start to rise?  A projection of sea-level change at Arviat is needed to understand 
how the shoreline may change and to assess the vulnerability of coastline structures, such as the community 
wharf.  To make a sea-level projection at a community we need to know how quickly the land is rising.

In the summer of 2009 we collected samples in Arviat to determine vertical land motion.  With the assistance 
of Jerry Panegoniak, Community Lands Administrator, and with advice from other local residents, we 
collected marine shells, driftwood, and organic material (peat) at various elevations inland from 
the present shoreline.  After the field work was completed we analyzed the samples and 
determined their age.  Our preliminary results suggest that the land under Arviat is rising 
at just under one centimetre per year.  This is large enough to offset most projections 
of global sea-level rise – in other words, sea level will probably continue to fall at 
Arviat, but at reduced rates compared to the past few thousand years.

We plan to return to Arviat this year in early August to collect more samples 
to improve on last year’s work.  Last year we also made a first measurement, 
using the Global Positioning System (GPS), of the location of a steel pin 
set in bedrock.  We will repeat the GPS survey of the pin.  Over time, 
repeated surveys will show vertical land motion.   The GPS information 
will be combined with information from marine shells and other sea-level 
indicators to give an improved determination of vertical land motion.

Projections of global sea-level rise are uncertain and are continually 
being revised.  The other half of our work assesses scientific papers 
to understand the sources of global sea-level rise, which we then 
combine with local observations of vertical land motion to make a 
local projection of sea-level change.

Our Arviat work is part of a broader effort to make projections of 
sea-level change for all coastal communities in northern Canada.  
So far we have made projections for Arviat, Whale Cove, Kugluktuk, 
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Cambridge Bay, and Iqaluit and the results have been presented 
to the local communities.  The land under Whale Cove is rising 
quickly, like Arviat, and sea-level will probably continue to fall, but 
at reduced rates compared to the past.  For most of the Canadian 
north, however, the land is rising slower, or even sinking, and sea-
level projections feature stable sea-levels or sea-level rise by the 
year 2100.

P. Budkewitsch, C. Prévost, G. Pavlic, M. Pregitzer
Natural Resources Canada, Earth Science Sector, Canada Centre for Remote Sensing

Northern Canadian communities, like other communities in Canada, face numerous challenges in order to 
ensure access to safe and adequate water supply for every day needs.  There are several factors that make 
this responsibility different in the North such as reliance on surface water, low annual precipitation, and rising 
consumption in communities.  All of these factors may place additional strain on the limited amount of surface 
water.

In Arviat, the availability of potable water supplies nearby is rather limited.  Thus, water is stored in open, 
artificial	reservoirs	constructed	near	the	old	airstrip	at	the	edge	of	the	community.		The	twin	reservoirs	are	
replenished annually from a large river south of the hamlet about 6 kilometres away through a pump and 
pipeline system.  In July 2009, our work was limited to mapping the path of the pipeline and examining the 
right of way for signs of landscape change.  Most of the area is a wetland along a wide coastal plain.  In some 
places, spring and summer runoff has increased, however no immediate impacts to the pipeline were observed.
The depth of thaw to the earth has increased over time, which mostly concerns local people that travel across 

this area by ATV.  The risk of getting stuck occurs more frequently now during the warmer days of 
July and August.

In winter, some members of the community prefer to source their 
drinking water from ice blocks cut from small nearby lakes.  We 

surveyed the water depth of one such lake west of Arviat 
and found it to be quite shallow, approximately a metre in 

depth.  This would qualify it as a pond (freezing to the 
bottom in winter).  With small water bodies, there is 
a concern about water quality since they may warm 
significantly	during	the	summer	months,	increasing	
the undesirable effects of biological activity in the 
water.  During the depth survey using a sonar and 
GPS	from	a	small	inflatable	boat,	Alex	Flaherty	from	
the Nunavut Research Institute accompanied the 
team for hands-on training.  Training Nunavummiut 
in how low-cost equipment can be used to provide 
basic,	yet	accurate	information	benefits	the	Hamlets	

and received high interest.  GN personnel and summer 
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New Satellite Images 
Help to Show the 
Changing Face of 

Arviat
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students received further training in August 2010.  

Modern satellites that image Arviat on a regular basis can provide a 
clear picture of changes occurring from year to year.  Ground control 
points or survey monuments (painted crosses) were checked with our 
GPS	to	ensure	a	correct	fit	to	new	maps	being	created	for	municipal	
planning. 

Additional map information collected included the extensive local 
road network leading to Maguse Lake north of Arviat.  With the help of 

Thomas Nibgoarsi Sr. whom we met along the road side, the complete 
road used by ATVs, beyond what our truck could travel, was collected 

too.  Community members can quickly be instructed on other uses of GPS 
technology, such as collecting information needed for map making.  All team 

members recognized how effectively this initiative could be reproduced in other 
communities of Nunavut.

Photo description 1: Newly painted survey crosses by 
the Hamlet are now clearly seen in high resolution satellite 
images from space.  Shown centred on the cross is a GPS 
unit collecting data that will be used to verify its exact map 
location and allow for these images to be used with maps 
and municipal plans.

Photo description 2:  Pipeline along the tundra 
wetland which is used to provide raw water to 
Arviat’s
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Landscape Sensitivity Survey 

Donald L. Forbes1,2 & Trevor Bell2

1Geological Survey of Canada, Natural Resources Canada
2Department of Geography, Memorial University of Newfoundland

During	the	community	visit	in	July	2009,	the	scientific	team	carried	out	
a reconnaissance survey of landscape sensitivity to climate change and 
related constraints to development. This involved mapping landforms 
and	surficial	geology	in	the	area	surrounding	the	hamlet	and	interpreting	
landscape features to identify areas susceptible to destabilization. We used 
a	combination	of	high-resolution	satellite	imagery	and	field	observations.	

Dave Vetra and colleagues with GN Department of Environment provided 
helpful	tours	of	the	road	network	in	and	around	the	hamlet	on	the	first	
two days of our visit. Jerry Panegoniak and Thomas Suluk were helpful 
sources of information on community concerns and constraints, while GN 
Community and Government Services staff (Samuel Wahab, the regional planner, and Wayne Thistle, the regional 
engineer) provided critical information on planning and engineering issues, exclusion zones, and other constraints. 

There is a wide range of ground types in the Arviat area, from isolated bedrock outcrops and gravel esker ridges to 
fine-grained	marine	sediments	and	organic-rich	deposits	in	poorly	drained	areas	between	the	ridges.	The	organic-rich	
areas show evidence of excess ground ice in the form of ice wedges and are likely to have additional excess ice near 
the	base	of	fine	sediments	or	the	base	of	the	active	(seasonal-thaw)	layer.	These	soil	conditions	represent	a	potential	
hazard if not properly handled; for example, we observed that some of the gravel pads under new buildings or new 
building sites did not look to be thick enough to keep underlying soils frozen. Other challenges for foundation stability 
include frost-jacking of piles supporting key community buildings and the potential occurrence of saline permafrost 
(cold soil without frozen porewater).

Another issue we observed was a lack of adequate surface water drainage in the built-up area. Standing water can, 
for example, lead to thaw subsidence of ice-rich sediments. There is also the potential for slope failure where deposits 
of marine mud are present on steep slopes. Although relative sea level is falling in Arviat, we saw 
evidence of backshore erosion along the hamlet waterfront as well as at The Point. This 
presumably occurred during storms with large waves, a hazard likely to increase in future 
with a longer season of open water, as the extent and duration of sea ice decrease over 
time.
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Science and Knowledge Sharing 
Leads to Adaptive Planning

Research and knowledge sharing in Arviat resulted in an Arviat Climate Change Adaptation 
Action Plan developed by two planners from the Canadian Institute of Planners. The articles 

below describe the development of the Plan from both the planners and community members’ 
viewpoint.  

Arviat, NU: CIP Community 
Consultations and Planning

Michael Sullivan 1,2, and Karen Nasmith 1,3

1 Canadian Institute of Planners 
2 Nuna Burnside Engineering and Environmental Ltd. 

3 Planning Alliance

The objective of this project was to raise awareness of climate change locally and to assist the Hamlet with identifying how 
to respond to the potential local effects of climate change. This work led to the creation of the Climate Change Adaptation 
Action Plan for the Hamlet of Arviat. Work was conducted by the professional planners Karen Nasmith and Michael 

Sullivan, with assistance from Michelle Drylie, each volunteering their time through the Canadian 
Institute of Planners (CIP). 

The	project	began	in	March	2009,	with	five	community	trips	occurring	over	a	14	month	period,	
ending in June 2010. During each trip, the planners held a variety of meetings and interviews 

with key groups, to identify and discuss in detail the effects of climate change. The planner 
team also held a student art contest, radio shows and a successful BBQ event. 

In July 2009, scientists from Natural Resources Canada joined us in Arviat to carry out 
research. The combined work of the planners, stakeholders and scientists resulted in 
the creation of the Plan.

Potential climate change impacts for Arviat include: 

1. Effects on the community due to changing sea level;
2. Landscape hazards, including thawing and shifting permafrost;
3. Impacts on the water supply

Although it is a fact that sea level is currently rising, around Arviat the land is rising 
faster due to isostatic rebound from the retreat of the last glaciers. This gives the 
appearance that the sea level is falling. Scientists are unsure how long this trend 
will continue. Landscape hazards from thawing permafrost are resulting in higher 
maintenance costs due to shifting building foundations and frost jacking in roads. 
Degrading permafrost could eventually affect the sewage disposal site and the 
water reservoir as permafrost is relied upon as a liner to keep the water in and 

contaminants out.
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																										Through	the	planning	process,	Inuit	Qaujimajatuqangit	identified	
that the sea ice is breaking up earlier and freezing up later, that new species of 
wildlife are being observed in the area, migration patterns are being affected by 
permafrost thaw, and hunter safety is impacted through hazardous travel both 
on land and sea. 

Some	of	the	key	ways	for	Arviat	to	adapt	to	climate	change	that	were	identified	
through the planning process include: 

•	 Learning from other community adaptation strategies and sharing 
information;

•	 Exploring eco-tourism and other economic development opportunities; and
•	 Pass on Inuit Qaujimajatuqangit from Elders to Youth

We will keep you posted on the progress of climate change adaptation in Arviat in coming 
newsletters! 

Arviat Plan Approval
June 7th – 9th, 2010,	marked	the	fifth	and	final	community	visit	for	the	Arviat	Climate	Change	
Adaptation Partnership. Government of Nunavut employees from the Department of 
Environment and the Department of Community and Government Services joined CIP 
planners	Mike	Sullivan	and	Michelle	Drylie	in	Arviat	for	a	series	of	final	consultations	and	
community	presentations.	In	its	final	stages	of	completion,	the	Arviat	Climate Change 
Adaptation Plan was displayed at various events throughout the hamlet in order to showcase 
the	final	draft	and	elicit	feedback	from	local	stakeholders	and	community	members.

The	first	community	presentation	was	held	on	the	evening	of	June	7th. Arviat Elders were invited to participate in an 
“Elders’	Tea”,	where	CIP	planners	Mike	and	Michelle	shared	the	final-draft	plan	and	listened	to	the	insightful	feedback	
offered by those who attended. Lucy, a community Elder and the event’s hostess, shared numerous stories about her 
experiences	growing	up	near	present-day	Arviat.	She	provided	great	first-hand	insight	into	some	of	the	changes	being	
observed in Arviat – changes in weather patterns, sea level surrounding Arviat, and local wildlife were just some of the 
issues	mentioned	that	are	reflected	in	the	community	plan.				

With the help and support of numerous community partners, a second, hamlet-wide event was held on Tuesday 
evening to showcase the Arviat Climate Change Adaptation Plan. Following a very well-attended 
barbecue that featured caribou stew, hotdogs and hamburgers, community members were invited 
to review copies of the plan and a consolidated poster before enjoying an evening of games, 
prizes and dancing. 
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The plan was very well received by those in attendance, as the display table was continually surrounded by curious 
onlookers, and every available hardcopy was taken by the evening’s end. Linda, a long-time resident of Arviat 
commented:	“It	is	really	nice	to	see	so	many	people	come	to	the	hall,	and	I	enjoyed	reading	the	final	plan.	I	like	to	know	
more about my community.” The evening was a great success and a lot of fun.

Final revisions to the plan were made based on the input that was received during both evenings’ events.    

On	Wednesday	evening	the	final	draft	of	the	Arviat	“Climate	Change	Adaptation	Plan”	was	presented	to	Arviat	City	
Council. Following a detailed presentation by the CIP planners and a brief discussion period, city council approved the 
plan and agreed to integrate its recommendations into future community planning initiatives. Many of the key community 
development/improvement	objectives	already	identified	by	Arviat	city	council	are	reflected	in	the	adaptation	plan,	which	
speaks to its potential for future success in helping Arviat continue to develop and thrive.  
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Climate Change Impacts and 
Adaptation Resources

In	this	section	you	can	learn	more	about	common	terminology	in	climate	change	science,	find	links	to	
other information sources (websites and databases) as well as a kids’ corner for younger readers!

Climate Change Science Terminology

What is permafrost degradation?
Permafrost is frozen soil or rock that has been frozen for at least 2 years in a row.  Permafrost 
degradation refers to thawing permafrost; frozen soils that are thawing or getting warmer.  Certain 
areas of permafrost contain more frozen water than others.  When the ice in the soil (for example 
ice wedges) thaws, the soil becomes wet and unstable and may slump down. Frozen soil is hard – 
when it thaws it turns soft.  Infrastructure in Nunavut relies on the permafrost for stability. When the 
permafrost degraders, the load bearing capacity (the integrity) of the permafrost decreases and the 
soil can become unstable (buckling, sinking etc) and cause damage to houses, roads, airports or 
other facilities.  

What is subsidence? 
Subsidence is a term used to describe when permafrost soil that was held up by ice collapses as the 
ice melts.  This can be seen as irregular surfaces – for example hummock tundra.  The small hollows 
created	by	subsidence	can	be	filled	in	with	water.		Subsidence	can	create	issues	in	areas	with	built	
infrastructure (e.g. roads, buildings, airports) and it can lead to the development of sinkholes.    

What do the scientists mean when they say “the land is rising faster than sea-level due to 
isostatic rebound from the last glaciation”? 
This means that land that was weighed down (depressed) by the enormous weight of the glaciers 
of the last ice age (‘glaciation’), is now rising as the ice has disappeared.  The depressed land is 
‘bouncing back’ – a process called isostasy.   This is happening in certain areas of Nunavut such as 
Arviat.  

What is a ‘thermistor cable’?
A thermistor cable is a cable installed in boreholes (in the ground) to measure permafrost 
temperatures.  The cable is attached to a datalogger that logs the temperature measurement.  This 
is the system used for the 10 permafrost monitoring stations set up under the Atuliqtuq project.  The 
datalogger attached to the cable has to be exchanged once a year.  The scientists can then download 
the temperature information contained in the datalogger to a computer.  With measurements taken 
over years, trends in permafrost temperature can be established (whether it is warming, staying the 
same or cooling).   
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What does the term ‘surficial geology’ mean? 
Surficial	geology	refers	to	the	materials	lying	on	top	of	bedrock	and	includes	sand,	gravel,	tills,	clays	
and	silts.		When	the	scientists	talks	about	‘mapping	surficial	geology’	they	are	saying	that	they	will	
identify	and	map	the	different	types	of	surface	materials,	for	example,	where	you	can	find	sand	and	
gravel.   

What is frost-jacking?  
On top of the permafrost is a layer that thaws and freezes every year called the active layer.  Water 
contained in the active layer freezes in the autumn – forming ice.  This pushes the ground surface 
upward.  Piles in the ground (or other structure in the ground) that are not embedded deep enough, 
or anchored properly, cannot withstand this upward movement and will be forced towards the surface 
along with the ground (‘jacked upward’).  Usually, the pile does not return to its original location when 
the ground thaws in the spring.  Frost-jacking describes this net upward movement of the pile (or 
other structure).      

What is meant by ‘low annual precipitation’?
Precipitation is a term describing all the types of water that falls from the sky; snow, sleet, rain, hail 
and so on.  Low annual precipitation means that the total amount of water that falls in a year is low.       
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1.	Fill	a	clear	container	1/2	-	3/4	full	with	water
2. Place 3 ice cubes in the water
3. Mark the water level using an erasable   
    marker or a peice of tape
4. Cover the container with plastic wrap
5. Let the ice melt

What will happen to the water level?

 6. Observe what happens to the water level. Does  
     the water level rise? Why or why not?

KIDS’ CORNER
When land-based ice such as glaciers, ice caps and ice sheets melt, the melt water 
eventually	flows	into	the	ocean,	causing	the	sea	level	to	rise.	However,	when	sea	ice	or	
icebergs melt, sea level does not rise. 

Water has a number of really cool properties!
 
As water cools it begins to take up less space until it reaches a temperature of about 4°C. As 
it freezes, water expands, or grows very slightly, and becomes lighter than liquid water (this is 
why	ice	cubes	float	in	a	glass	of	water	rather	than	sinking	to	the	
bottom). Similar to ice cubes in a glass of water, sea ice and icebergs will 
not	raise	sea	level	when	they	melt	because	they	are	already	floating	in	
water and they will get slightly smaller when they turn into liquid water as 
the ice melts.

See for 
yourself

!
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Links and Further Reading
If you are looking for further information on climate change impacts and adaptation, check out 
the following websites and databases:

Canadian Institute of Planners’ climate change website
www.planningforclimatechange.ca
CIP’s climate change website provides information on climate change adaptation planning 
across the country.  It also has a library section which contains community climate change 
adaptation plans and other reports relevant to Nunavut. 

Climate Change Impacts and Adaptation Division 
adaptation.nrcan.gc.ca
This is Natural Resources Canada’s climate change adaptation website. There is a primer 
section designed to introduce the concept of climate change adaptation. Publications for dif-
ferent audiences have been created including poster, maps, reports and CDs. Case studies 
from different municipalities across the country are also available. Research reports are avail-
able	by	province	or	by	separate	project	classification.		You	will	also	find	a	link	to	the	Canadian	
Climate Impacts Adaptation Research Network archives

Canadian Climate Change Scenarios Network
cccsn.ca
This website is host to Environment Canada’s climate change scenarios and adaptation re-
search. Data available includes climate models, observations and other data, available on 
daily, monthly and yearly scales. Time series and average data is available from the base-
line period (1961-1990) to three future time periods (2011-2040, 2041-2070, 2071-2100). An 
ensemble scenario for the various regions of Canada is also available, projected to the year 
2050.

Northern Climate Exchange
taiga.net/nce
This is the website for the Northern Climate Exchange, whose goal is to provide information 
and promote action about climate change in northern Canada. This Yukon based website 
strives to serve as a northern entry point into the study of climate change in the North.   A 
library of resources, educational materials, adaptation project information, news and updates 
relevant to the North are available at this location. 



Climate Change North
climatechangenorth.ca
This site serves as a resource for teachers who want to teach their students (from K-12) 
about climate change in the North. There are background information packages, lesson plans 
as well as links and resources for more information.

Arctic Impact Assessment Report
http://www.acia.uaf.edu/
This 2004 report details the results of an international project of the Arctic Council and the 
International Arctic Science Committee (IASC) on climate change and increased ultraviolet 
radiation.  It  provides invaluable information on climate change impacts in the circumpolar 
North. 

International Panel on Climate Change (IPCC)
http://www.ipcc.ch/publications_and_data/publications_and_data_reports.htm#1
The	IPCC	is	the	leading	scientific	organization	for	the	climate	change	assessment	under	
the United Nations Environment Program (UNEP) and the World Meterological Organization 
(WMO).  The Fourth Assessment Report released in 2007, provides an overview of the cur-
rent state of climate change and potential environmental and socio-economic impacts.   
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Contacts

Government of Nunavut 
Froeydis Reinhart (Partnership Chair), Climate Change Coordinator, 
Dept. of Environment | freinhart@gov.nu.ca
Robert Eno, Director of Environmental Protection, 
Dept. of Environment | reno@gov.nu.ca
Robert Chapple, Senior Planning and Lands Manager, 
Dept. of Community & Government Services | rchapple@gov.nu.ca

Natural Resources Canada:
David Mate (Scientific Project Leader) | david.mate@nrcan-rncan.gc.ca

Canadian Institute of Planners: 
Beate Bowron (Planning Team Coordinator) | beatebowron@sympatico.ca
Gary Davidson | Davidson@scsinternet.com
John Wall | JWall@cip-icu.ca 

Indian and Northern Affairs Canada:
Michael Westlake | Michael.Westlake@ainc-inac.gc.ca

Websites:

www.gov.nu.ca/environment

www.planningforclimatechange.ca


