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ABSTRACT

In 1988, the Deer Park Fire m&d 170 acres within Olympic National Park, WA. The wildfire burned up to
the southern end of ti¢RCS/NPS Deer Park Snow Cour$ée burn eliminated a forest stand downwind and
downtslope of the snow course; this study reports on a polteletidine in snow water equivalent (SWiagasured
by the coursas a result of this adjacent change in forest c&Regional climate trendsased orPacific Decadal
Oscillation(PDO)and EI Nifio Southern OscillatiqieNSO)wereincorporated into the evaluatipallowing the
wil dfireds i mp a climatic vanabiliiyeA conparison of mehBWENatues before (1942988)
and after (1982007) the wildfire for every reporting month in every climate cycle showed a clearfrand
decline aftethe wildfire;these differences are statistically significant in April and May for all climate cycles
except for positive PDO+negative ENSOverall, stimates of effect size of the difference between means were
uniformly negative and dew as 2.9 for February 1 snowpack imarm, dry climate cycles and bgh as 17.&
for May 1 snowpack ircool, wet climate cycleshe results of this work should be taken into consideration for any
future evaluations or use of Deer Park@&w C o u r-®ren@lata sét,avhegher for local streamflow forecasting
or for regional climate change modeling.

INTRODUCTION

Il n the summer of 1988, the Deer Par k Buthereslopes W
of Blue Mountain, removing much of the forest cover (Figures 1 and 2NR@S/NP3eer Park Snow Course is
located immediately adjacent to the northern burn perimeter. Because forest cover can affect snowpack
characteristics, hydrologistss i ng t he coursebds data neet@grmsnow Know i
measurement patterns. Lotegm climate cycles important to the Pacific Northwest confound the ability to asses:
potential effects of the 1988 wildfire on snow water equivaMfg.report on an analysis of changes in snow water
equivalent values measured at Deer Park Snow Course for differerielomglimate cycles.

METHODS

The NRCSNPS Dee Park Snow Course was established in 1949 and consists of 9 permanent sampling
points, which are normally sampled four times each year, for reporting dates of February 1, March 1, April 1, ar
May 1. Snow course data from 195988 (prefire) was compar with data from 1982007 (posffire). For this
study, we focused only on average snow water equivalent (SWE); future work will include depth afxy-point
point assessmemrata from 1949 were excluded as MEI data (see below) is not available for that yea

To isolate the effect of the burn from long term climate cycles, we used Pacific Decadal Oscillation (PDC
and El Nifio Southern Oscillation (ENS@yexdata to assign each reporting date in each year to a particular
climate cycleThePDO ndexis the leading principal component of North Pacific monthly sea surface temperatut
variability (Mantua and Hare 2002)ata were obtained froMantua(2008. We used the Multivariate ENSO
Index (MEI) for the ENSO cyclalefined as thérst unrotated prinipal componentf six climate variables (sea
level pressure, zonal and meridiosalface wind, sea surface temperature, surface air temperature, and total
cloudiness fraction of the skystandardized with respect to each season and to the9B&@erace period
(Wolter 1987 Wolterand Timlin 1993; data were obtained frokWolter (2008). Both PDO and MEdredefined as
either positive or negative, based on the sign of the average standard depaitive years are warmer/dryer and
negative years arcooler/wetter. Overlaying PDO phase with MEI phase classifies each winter into one of four
climate cycles: Negative PDO+Negative MElgg. MEI=La Nifia), Negative PDO+Positive MEP(s. MEI=EI
Nifio), Positive PDO+Negative MEI, and Positive PDO+Positivd.ME
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In 1988, the Deer Park fire burned 170 acres (69 hectares) within
Olympic National Park, WA. The fire burned up to the southern end
of the Deer Park Snow Course, located in the Dungeness River
drainage at an elevation of 5,200 ft. (1,585 m).

Data courtesy: ESRI, Olympic National Park, USDA Natural Resource Conservation Service
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Figure 2.Comparison of Deer Park before and after the 1988 fire; snow course indicated by asterisk.

Means and 95% confidence intervals were calculated for each reporting date, separated by climate cycl
whether it was before or after the burn. Mean differences (with 95% CIs) for each reporting date were used as
effect size scores. Thedéferences were also assessed for statistical significance by randomization tests based
10,000 Monte Carlo samples per contrast, using NCSS softwaedii@s are reported with the effect size graphs.

RESULTS

A comparison of mean SWE values before and after the fire for every reporting month in every climate
cycle shows a clear trend of a decline after the Deer Park Fire (Fig6jewidh differences becoming largeas
winter progresses. The magnitude of thisidres greater in high snow years than in low snow years, and holds for
most climate cycleddowever, an evaluation of tf5% confidence intervals fagach mean shows that in many
cases the estimates of those means are not very precise or have considerabl€Condidapce intervals are wide
in many cases because of the small sample size and normal climatic variability



