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Introduction

Projected and recent Increases o
active layer depths have
sustantial petential Implications
fior landscape: stability and
watershed yields: i pelar regions

Greund ice melting and additional
SUMMEN precipitation: can
destabilize slopesiand resultin
activerlayer detachments (ALD)

To date, only ene study has
guantified the watershed-scale
sediment fluxes associated wiih
ALDrafteran episede offintense
melting 1n 2007 (Lamoureux and
Lafreniere, in press)

IHence, the impact of these
disturbances 6n 6Rgeing
watershed material fitxes remain
poorly constrained




Cape Bounty: Arctic
Watershed Observatory

EXpernmental field site te
evaluate the impact of climate
chiange on hydrelegical,
particulate; hiechemical and
contaminant fluxes

Related terrestrial processes
andl respoenses, particulary, te
PEmaliiest changes and
disturances

Mould Bay

- i * =
=T g ' Meteorological station
4 ; ‘ WL' River station, pump and manual sampling
i “ ,-: : River station, manual sampling
Cape unty Rea Poin g o Resoluta Baffin Isl Soil moisture and active layer temperature station
[ mmm — esoluiel Limnology station (CTD, traps, frequent servicing)

0 50100 200 300 = P E Limnology station (traps, temperature, seasonal servicing)
kilometres a : Atrmospheric flux fower
. —r Il A [l Proposed ITEX/CIiCAT vegetation plot sites

ol




Moenitering program:

SHEW suUKveys, meteorelegical
stations

RIVEl: discharge, suspended
sediment, solute, Isetepe, NULHeEnt
and contaminani (Hg) fiuxes

s Nested at paired approximate 0.1, 1
and 10 km?# scales

Sedimentary and hydrochemical
dynamics in; lakes; deposition
studies

Sollf gas, nuthent, moeisture anad
Vegetation; phenology.

Remoete sensing off hiemass, soll
moisture

Atmospheric CO, fluxes

Sedimentary palecenvirenmental
and long termi sediment Vield work.




Sediment fluxes:

West (8.0 km?)

East (11.6' km?

2Q

(mm)

SSQ
Gle))

29,

(mm)

SSQ
(Mg)

57.2

134

64./7

100

(000

416

112.1

442

677

&)l

(6.7

83

155.0

120.0

1272

113.0




July: 2007 was the warmest
year on recordl (imean; daily,
10.8°C vs. leng| term| 4.0°C)

Rainfall i late July added to
greundiice melt

ALDs rejuvenated discihangein
\West River late in 2007

JUrrkid conditions for
remainder. off season

No: discernanle; effect onithe ]
East River West Rivr
s Some ALD likely occurred! after = o]
monitering| ceased! in 20017 o o

?
b 800 1

07-ALD-05

07-ALD-11

600

400 4
Lamoureux and 200 j‘tﬂ

Lafreniere, in press 0

21/07/07 23/07/07 25/07/07 27/07/07 29/07/07 31/07/07

07-ALD-01

07-ALD-08
dam formation

[




2008 targeted flux moenitering:

Go0se: undisturbhed

FOBSEN GRESE: T distlnkhed
PIOK 6 1952

ANER)-C)5: 20)0)7
disturbance, limited
channelization

Big Slide: largest 2007
disturiance; perennial
SHOW: Bank

Piaigaigeig: 2007
disturbance, pre-existing
channels




{Loose Goose

Undisturbed or old — |

(pre-1950) fluxes MWM WW
Ephemeral flow and S No Fow
fllxes 2 I o

N
o
P ETATETArS ITSr AT ATSTA AT

Low sediment loads I A A
th ro u g h O ut S e aS O n 16/6/2008 30/6/2008 141712008 28/7/2008 11/8/2008

012 1 Goose Creek

=
o
[

Limited evidence: for

o
[
o

o
o
(<]
é [ B

- 20

Sporadic enhanced r

transport in the o

disturbed site during SR

peak snow melt - LA
of |l g, )

discharge and
rainfall runoff 0

16/6/2008 30/6/2008 14/7/2008 28/7/2008 11/8/2008

Stage (m)
o
8

EC (uS/cm)
onN O

SSC (mg/l)

SSC (mg/l)



Recent disturbance, limited channelization:

Greater peak discharge and sediment transpert respense

s Sediment cencentrations reached >1000 mg/ll during snewmeli
and raiiallfdischiarge events

Limited transpert durng mid-seasen Intermittent: fiow:.
m Extensive pending of flow: mid-seasen

. ...JM"W\MMMMA. )t

Intermittent’F

SSC (mg/l)

EC (uS/cm)

16/6/2008 30/6/2008 14/7/2008 28/7/2008 11/8/2008




Recent disturbance, extensive channelization:

Sustantial and high sediment transport respense duing
snowmelt peried
s Concentrations exceed 3000 mg/l andl sustaineadl at >1000 mg/

Limited flew: afiter snowmelt uniil ramiall rejuvenation

~ | Ptarmigan Creek

No FIoW

SSC (mg/l)

EC (uS/cm)
5
8

16/6/2008 30/6/2008 14/7/2008 28/7/2008 11/8/2008




Recent disturbance, extensive channelization,
sustained snow melt:

IHIgh! sediment load throtighout seasen;, reaching maxinma
afiter snewmelt peak
s [Load typically: =>2000rmg/l; firequently: >4000 mg/l

Elow: and sediment transport continues; throughout the
seasen due ter melt fren perennial Saew: hank

_ 1 Big Slide Creek (ALD-06)

-

Turbidity [
Sensor [
Saturated [

SSC (mg/l)

EC (uS/cm)

16/6/2008 30/6/2008 14/7/2008 28/7/2008 11/8/2008




Summoary. results:

(b}
(@)
ar
@®
0
G
)
]
D
®)
(@)
G
(0p)
qv)
(D)
—
(@)
c

Station

ViIRlmaem
(anie/))

Vigximlm
(Mol

Big Slide

211.2

13 075.0

Piamrmigan

17.4

15 050.0

ALD-05

3.1

5 635.3

LO0eSE GOSse

0.7

372.0

GO0OSEe

0.0

193.7




Key factors In sediment yield
[ESpPeNSE:

Establishment off channel

s Crucial fer generating
threugh flew: andfsediment:
EXPOrt

Cemplex; discentinuous
drainage inf ACDI IS not
conducive: for rapid routing
off flew

Ereguent pending and
sedimentation

\Water supply,

s Sustained flow firomi larger
Watershed or residual saew,
Important in everall fituxes

m Mid-season low: flows
encoeurage foermation of
channels




Geomorphic yield frameweork:

Hydrelegical connectivity, of
many. disturlbances; may: lbe
guite limited

m  Sediment may. be: stered dewn

slepe anad not reach main
channel

Limited channelization within
the ALD' further reduces fluxes

DISturbances may: capture: or
divert pre-existing slope
drainage: patterns
Hydroloegically-iselated ALD! like
Loese GOOSE appealr io
stabilize i’ several decades;
put may: still exnhibit Increased
sediment loads at peak flow
periods due to exposed soll
surfaces

—

Hydrological Connectivity
Channel development

Area of disturbance

Bare ground ratio ’




Conclusions:

IHydrogeomorphic response ofi ALD: IS complex

[Depends; 6n merphoelegy, hydrolegical cennectvity, and
nyadrelogical regime

Eermation’ off new: slope: chiannels;, particulary where: flow
IS sustainead beyoend the sprng freshet has the maxinmum
vield impact

s Channelization will'reduce eresion; by iecusing| runoii

Iselated ALD;, whilerheavily disturbed, de not promote
through flow: andl sediment transport and have a limited
inial (=1-year) effiect

a Stabilizatien of these ALD will likely net inecrease yield in

SuRSequUeEnt years:

ALD! relaxatien times In' terms of sediment transpoert
remain; peery Understeod

s Sedimentary record), Vegetation studies and moedelling may.
further assist
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