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Mountain hydrology

e Glaciers
— Interannual flow variability

— |late summer flows

— maintain stream temp

e Snowpack
— winter accumulation

— timing/magnitude of peak
spring runoff




Climate change




Climate change impacts

e Snow accumulation and melt
 Rain-on-snow
e Forest disturbance
— wildfire, disease, insect infestation westering et ai. 2003; Aukema et

2008)

Lost Creek fire, AB

Mountain pine beetle, Western Canada




Forest canopy

o Filters climate signal

o Altered by disturbance
— runoff generation at the watershed scale

Crowsnest Pass, AB




Canopy and accumulation

(Boon 2007; 2008)




Canopy and melt

Modelled melt 2007

(Boon, 2008)




Landscape-level impacts

e Watershed scale

— numerical modelling

— management decisions
e Stand scale

— field based process studies
_ parameterize models HBV model Mmoore, 1993)

Fraser Lake, BC




Process studies to improve models

Interception mechanics

Energy balance
— longwave radiation

Forest litter
Midwinter melt Crowsnest Pass

High snow vear Low snow vear




Southern Rockies Watershed Project

e Lost Creek fire of 2003
e Stream flow and morphology
o Water quality

Burned, unburned, burned + logged; 4.1 — 10.7 km?




Snow In Southern Rockies

o COﬂtrlbUteS ~80% tO StreamﬂOW (Silins & Wagner, 2007)
e Limited data

SRWP snow surveys




Disturbed canopy interception

Pomeroy et al. 2008




Snow melt energy balance

Atmosphere-canopy-snow interactions

Forest litter impacts




Midwinter melt events

Air temperature 2006-07, Crowsnest

/\ﬂW |

ﬂ

A A
T T v 0 T [V T T T T
-Sep  10-Oct  30iOct \ -Deg 9-Der -Jan -Feb 7-Fe
()
5
T .5
Q
()




Additional research plans

e Topographic, vegetation and
climatic controls on snow
accumulation

* Forest manipulation and snow
accumulation/melt

o Spatial patterns of runoff
generation
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