Bark beetle impacts on snowmelt
processes & tree water use

Jeff Deems Western Water Assessment

infestation effects on:
e snowmelt

— increased accumulation
— increased melt rates

* tree water use

— transpiration reduced/
eliminated
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Pugh and Gordon, submitted to Hydrological Processes
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Interception losses are significant with green or red needles



Snow water equivalent (m WE)

0.14

0.124

0.104

0.08 ~

0.06 1

0.04 1

0.02~

Living vs. Red Phase

%Kﬁ:

ISOTHERMAL

SNOWPA

30 60

Living vs. Red/Grey Transitior

K ISOTHERMAL

SNOWPA

0

]
Cleared

C

Living vs. Grey Phase

—e— Snow Beneath Living Trees
——o— Snow Beneath Dead Trees

% i Normalized SNOTEL SWE

ISOTHERMAL

SNOWPA

0

30 60 90
Day of Year, 2010




-
o

Water Uptake (g cm?h™")

©
o
=
5
L
o
o
.
9
©
=
:
o
o




lodepole pine
without beetle
lodgepole pineg
with beetle

Engelmann Spruce
without beetle
Engelmann Spruce o
with beetle

subalpine fir
without beetle

~
i
w0
v
Q
o
s
)
o)
~—
c
o
S
£
Q.
%))
G
—
 —
>
Q.
o
c
0]
O

0%0 05 10 15 20
Vapor Pressure Deficit (kPa)




Stand Water Balance

Precipitation  Interception

' .- . Lateral o
niraion - 2CeLp

— — — — — — . e— —— — —

Zone

 Drainage




—SWE (2008 LC) —SWE (2000 LC) — C. Ablation (2000 LC) — C. Ablation (2008 LC)

8

2007-2008 2008-2009

2

[4)]
o
1

o T T T T Ll T 1 L] L) Ll T T Ll 1
1-Nov  1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Nov  1-Dec 1-Jan 1-Feb 1-Mar 1-Apr 1-May 1-Jun

SWE & Cumulative Ablation (mm)
8







e —

_ snowmel
variability

t

photo Matt Kennedy, Extreme Ice Survey



R :“1’”1’+.- L:h-' ™,

variability of bark beetle im

= i

UGA0758131




¥,
e ¢ - R 4
= RO A 3

LS e R i

+ stand-scale impacts easy to conceptualize-

— ¢ interception, I SWE b
. Vs
— { albedo & shading, T* meltratee s _2g:98 — -

|

|
|




Rt
RS f
Ty

3 AR 8
{3 190N f g Bl s g
RO $ ]

stand-scale impacts easy to conceptualize-

— ¢ interception, I SWE b
. e
—{ albedo & shading, T meltratee s 28396 — o

|
|

- . i -~
— y
- 1 U



» stand-scale impacts easy to conceptua ' (I
— ¢ interception, " SWE __
— { albedo & shading, T melt ratee s 2

N
- AU




