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Runoft Processes in Alpine Catchments: Challenges and Opportunities

* Hydrologist and dabbler at McMaster University in Canada.
« Have been working in Wolf Creek, Yukon Territory Canada since 1995.
« Have also worked in British Columbia

* Interested in all things ‘'watery’. Interested in how ‘cold’ affects water and the
environment. Also concerned with human impacts in ‘remote’ areas.

A bit about me




Alpine Catchments

@ e Runoff Processes in Alpine Catchments: Challenges and Opportunities

» From a streamflow generation perspective:
© High energy
o Complex geometry

o Cryosphere influences (glaciers, snow, permafrost)
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» Largely concerned with how water .
moved from hillslopes to streams £ /[ vamermn non e e

» Large literature beginning with g {s[°
Hortonian overland flow and moving g
to throughflow, saturated wedge,
transmissivity feedback, etc.

Runoft (hillslope) processes
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Runoff processes in relation to their major controls.
|From Durne and Leopold, 1978)
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Syntheses of Runoff Process
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Mountains are the world's water towers

Runoft Processes in Alpine Catchments: Challenges s and Opportunities

Mountain runoff (mm/y)

Relative water yield (RWY) =

Lowland runoff (mm/y)
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iviroli et al. (2007, Water Resour.. Res., 43, W07447)
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Key Factors for Alpine Watersheds

Runoft Processes in Alpine Catchments: Challenges and Opportunities

Large thermal gradients
o Elevation, aspect
Poorly developed “soils’

o Large porosity, uncertain geological setting
Frozen ground status
Glaciers and perennial snowpacks
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» Glacier and snow are key contributions to alpine streams
» Fairly well characterized, lots of healthy research
o Focus is on global change

Current Paradigms - snow and glaciers
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Colder alpine systems
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Opportunities = Remote Sensing
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Runoft Processes in Alpine Catchments: Challenges and Opportunities

Largely an issue of characterization and representation




New Data Streams
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Wolf Creek Research Basin
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Q-S5pC as flow paths decline atop
frozen ground and as catchment dries
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» Analyze in event responses for Q, SpC and DOC
» How do patterns change, what does hysteresis tell us about runoff processes and overall
watershed connections

(7]
E: Hydh_,llt,)t.jlu_ al
[ ProCesses
Q
B —— e
wr
m -
8 HydRun: A MATLAB toolbox for rainfall-runoff analysis -!
) . ;

!
_r:-) AT Ogred T ar e rgr erdea Ve s ‘Ji“]" :’f& Y. -“-_‘—-- — -o}_t-&_ﬁét-‘“f
(:J‘\ -
c
Q
- —_ |
.;)— - P T T —— - - Vv e Poveth |
@ S U i M A — — o= _ ] b
N - — - - -d N aa -
“—
_C vt Ba® . B L Pt B | —— e e o

- —— S S S G * S Gt PN p— - -

g) O Seete - —_— - Do enny —— - e —
I e — b — — P p— - — =



Runoft Processes in Alpine Catchment

Runc Evert 5 Runof! [vert A8 Runof? Event X3

M

Hysteresis Index — ~ e~

"
|
i
"

Event analysis - SpC

Pe s e o
‘.g o N 3 - ;
i -y | ) ! R
I . i ! N
o 3 3
Flushing Index 0y Y e i o 28
o T - - \,‘..v.

Ll A
P rabsel Ihe Py Mov vnabsemd Dvas Naw yo

- Lt § L Erw



Event analysis - CODOM

el

e et o

T e

Moo vnabind (DA

Runoff Event 12

——

L ]

2'

S

cowabsed [hactarge

”r



(7))
el
(.

Summary Indi

Runoft Processes in Alpine Catchments: Challenges and Opportunities
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» Qand SpC from July 1 to Sept 30
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Water Temp Discharge (Q) SpC DOC

Diel signatures
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Transit times—the link between Qs)
hydrology and water quality @

at the catchment scale
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Isotope-aided models

STARR - Ala-aho et a. (2017)
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