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Two current environmental ‘perturbations in

the CO River Basin that affect the
‘snowpack energy balanc\e:

e

. DUSTDEPOSITION
MOUNTAIN PINE BEETLE |

How do dust and litter interact Wlth energy at
the snowpack surfacé’?
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DUST DEPOSITION

“Dust load levels increased by
500% above the late Holocene
average following the increased
western settlement of the United
States during the nineteenth
century” [Neffet. al, 2008]

83% of sources are REGIONAL :
Mojave Desert and Colorado Plateau

[Lawrence et. al., 2010]
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MPB OUTBREAK

Number of needles on snowpack in
red phase stands 150% that of
green phase stands [pugh & small, in review]

More rapid litterfall:
Natural lodgepole needle retention:
9-13 years [schoettle, 1990, 1994; Vose et al., 1994]
Red phase trees lose their needles

IN 3 years wulder et al., 2006]
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Pugh (2010)

EARLIER SNOW MELTOUT DATE (modeled and observed):

3 weeks

1 week



Known changes in snow surface albedo due to dust deposition
and MPB-associated increased litterfall
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Added needles
and dust to
fresh snow
surface in
known amounts
and directly
measured
albedo with
paired
pyranometers




Added needles
and dust to
fresh snow
surface in
known amounts
and directly
measured
albedo with
paired
pyranometers
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Needles Dust
CMYK Model Dry Wet Dry Wet
Tukey-Kramer Cyan 29.5t8.8  37.416.8 23.5¢6.9  29.4+2.6
HSD Magenta 42.1+8.2 67.1t7.4 36.6+7.6 67.3%5.6

Yellow 53.6+17.6 71.0+11.6 40.3119.4 85.4+11.4
Key (Black) 5.916.2¢ 26.6+9.5% 1.5+1.6¢ 18.916.9°
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© 0015 - albedo decay function slope o
@ (needles) +dust -0.00360.0014 "
(dust) +needle s -0.0043+0.0012" ®
dust -0.0061+0.0029 "
needle s -0.0146+0.0026 °
-0.02 -
ANCOVA
ESTIMATE STD ERROR | T VALUE P VALUE
dust (slope) -0.0051 0.0005 -9.295 3.21e-15%**
difference in slope, dust : [dust]+needles 0.0027 0.0011 2.396 0.01843*
difference in slope, dust : needles -0.0248 0.0059 -4.172 | 6.41e-05***
difference in slope, dust : [needles]+dust 0.0014 0.0007 1.901 0.06017




EFFECT ON % LITTERGOVER —~ =
120.7 needles'= 1 g/m? dust

gy
EFFECT ON ALBEDO DECAY
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53.2 needles =1 g/m? dust !
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‘Future work W|II include:
« IA=situ aIbed measurements using smaller dust concentrations

and greateRn dle and twig application

 Laboratory replication '
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