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Scale = 1:15,000,000

e Mean annual flow = 10,000 m3
e Length = 4241 km

* Nival regime with peak flow in
June: 70% May to September;
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Basin Size

—1.8x10° km?; 20% Canada
— Covering 15° Latitude

— 12t Largest Globally

— 4th Largest to Arctic Ocean

1 Athabasca Sub-basin
2 Peace Sub-basin

3 Liard Sub-basin

4 Peel Sub-basin

5 Great Slave Sub-basin

6 Mackenzie-Great Bear
Sub-basin

1000 km
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=~ Major Environmental Issues

@ Coal Mine @) Gold Mine
@ F'JpandPaper © Diamonds & Tungeien Mine

ST = i £ Lrznim Mins
[ Mackenzie River Basin ~ (§) GasField (I} Oil&GasField () OiFigld (O) O Sands e il - T

— Concentratlon IN South
— More recent in the North

— Future cimate influences
e e.g., mining storage, new coastal access g
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Northern River Basins Study

e 6 Jurdisdictions
Including Federal

e Multi-jurisdiction
“Ecosystem”

. studies to evaluate

N ' /1 Impacts & basin

CANADA ALBERTA NORTHWEST TERRITORIES

RESTNSE 1 Car ryl ng Ca_p aCItyh

The Northern River Basins Study
LIAPBA IPMLBCAT 7

S €.0., Northern River
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* MRB a “hot spot”

Mercury v

CONTAMINANTS

o Wi n te r/S p r' i n g Chlorinated Dioxins and Furans ﬁ
largest changes

@ﬁAutumn

r‘ﬁ R 15

Sy 1o

Source: htt://arcti.atmos.uiuc.edu/

22¢ Entretiens du Centre Jacques Cartier - Lyon, F rance > — — Environment Environnement
30 novembre - 1¢" décembre 2009 " Canada Canada




K De la production de connaissance a la gestion durable d’environnements d’exception
JACQUES CARTIER
-
& Flow Reqgulation
VWV I\Vv\./ll\./\.\.l\}ll

NRBS: Effects Cl te & FI

» Peace-Athabasca Delta

 World’s largest
freshwater inland delta

 World Heritage Site
« Ramsar Wetland Site
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NRBS: Climate Results

Flooding found to be result of ice jams
not open-water floods & regulation
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Flows for ice jams declined due to
climatic reduction in spring snowmelt

Dam release of water enhanced ice jam
flooding of Delta

Unique physical adaptation to climate
change cited by IPCC
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Future Hydrologic Regime of the MRB

General northern increases

PROJECTIONS in Precipitation & Runoff
2080-2099 / 1980-1999 already observed in last %2 C
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For North
America:

a) Precipitation

Precipitation:

e increases (+20%) in
North

decreases in South

imilar +20% increase
in Arctic River flow

: 2700 -
projected . McClelland et al,, 2006
o FurasianiNaerthern Flow
5 2500 - l R
4 s
£ 2400 - B '
(%) < =
-50 -40 -30 -2] -10 O 10 20 30 40 50 2 2300 - Slope = 56 (4:5) kmlyly
_ s200 12 pvalue = 0,007 (0.02)
From IPCC 2008 ' ' ' ' ' ' ' '
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Daily Discharge for MACKENZIE RIVER AT ARCTIC RED RIVER (10LC014)
ol RATIONALE AGAINST FLOW DIVERSION
~ +20% Future - -

i) Historical Invasive species
5 20000 * Instream Flow Needs (IFN)
£
2 e Marine productivity
E 10000 4 . i

e Climate feedbacks: seaice and
e ckenzie River Elow thermohaline circulation
i}
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| Day  Projected 20% climate-induced in flow
. Area of Land Irrigated (hectares) Of Macken2|e Rlver — 2000 m3/S, a

0

“water rich” region

—

— 1-100

I 101 - 1 000 . . . .

B 1o001- 5000 e |If the climate-induced increase is

W= 5001-20000 “removed”, but the historical flows

== oom-msow retained, what h ns to scientifi

== tonagcual sea etained, what happens to scientific
Area Irrigated in Western argument agalnst d|VerS|On?

Canada: 707 056 ha

Significance of flow volume:

‘m  Only 1/3 of the projected increase =
annual flow of the Saskatchewan
River; a “water poor” region”
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FINAL THOUGHTS

--------
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— The Mackenzie River Basin will increasingly be
Influenced by development, particuarly at
Increasingly higher latitudes as the region’s
untapped natural resources are accessed

— Climate change will play an expanding role in
water-conservation and water-management
decisions related to such development

— Given the climatic redistribution of
precipiation and runoff, northern rivers might
become key major water resources; requiring
Important environmental management
decisions to be made
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