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|. Abstract

Mount Rainer National Park (MORA)’s water supply primarily
depends on streams and lakes fed by snowmelt and perennial
snowfields. Declines in annual snowpack and increased air
temperatures, as well as increasing park visitation, are expected to

Results (cont.)

abandoned Laughingwater Creek intake receives significantly more
discharge than the current intake for Ohanapecosh, suggesting that
this location may be more reliable long-term (Fig. 5-6).
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I. Estimate future mean monthly discharge at water
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snowmelt-fed surface streams. Three
systems located in the drier East side
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Throughout the Northwest, climate
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VI. Discussion

Given the projected declines in mid to late summer flow facing
MORA'’s surface streams, a prudent first step in climate adaptation is
expanding the storage capacity of these water supply systems. In
some cases storage tanks are potentially historical structures,
meaning construction of new storage tanks may be warranted (Fig.
7A). Furthermore, the park plans to beta-test reinstalling the
Laughingwater Creek intake to supplement Ohanapecosh’s Water
supplies — though the long-term  [iSer-aggaess sy i
viability of this site 1s unknown

V. Results

By the 2080s, all four current and former intake basins are projected
to shift from a historical annual flow regime of snowmelt-dominant
runoff to a rainfall driven regime in which peak runoff coincides with

winter storms in December in January (Fig. 3-6). The disparity
between historical and future flows is most evident in June and July
under the A1B emissions scenario in the 2080s, where mean monthly
discharge is projected at 50% or less compared to historic measures
across all intake locations (Fig. 3-6 C). Notably, the formerly

Flgure 1. Ohanapecosh water supply A A1B B B1 A A1B B B1

based on the dynamic nature of
water year 20152 (Fig. 1). intake in (A) 2015 and (B) 2018. 25 25 : Laughingwater canyon. Lastly,
r | E_ r
. L 0 2° 20 ” efforts are underway to explore
n . Following a historically Q15 15- =¥ 4 . LY.
HI RCP 8.5 S S groundwater options which, if
. : N 107 ' N _ .
low snowpack and —~ «10 10 —~ N, )
= Sieemh C " ® viable, may serve as a redundant
S _ A warm temperatures,by | o °L N [ % T obee > ol S rather than replacement water R bl Y e
E f "1 \ August ﬂOW had Ceased ‘-5-’ ONDJFMAMJ JAS ONDJFMAMJ JAS ‘-5-’ ONDJFMAMJ JAS ONDJFMAMJ JAS p Figure 7. (A) Water StOrage tank.
! \ \ : tak 2 € 25 b= > ¢ e SIS (B) Site of former Laugh. Crk. intake
2 f,. / \ 1nto some Intake g 20- g 715 A
S 7 / \ reservoirs. These B & .. 2 3
[ / \ : 0O & 15 0 &50 4 "
o / \\ observations, coupled 10 10. Q References & Acknowledgments
o , : . . . 2.9] 2 1. Mote, P.W., Li, S., Lettenmaier, D.P., Xiao, M., & Engel, R. (2018). Dramatic declines in snowpack in the
% — Jr,.f’ f '-t.::} Wlth prOJ.eeted. 1Creases S O western U.S. Nature npj Climate and Atmos. Sci., doi:10.1038/s41612-018-0012-1.
— .,.e-"}'f-- / k 1n park visitation due to OND TEMAM I TAS OND I EMAM ) TAS D'D"C'JNII'J:J EMAM JAS O‘E)ij ENAM) TAS 2, Mote, P.W., Rupp, D.E,, Li, S,, Sharp D.J., Otto, E., Uhe, P.F., et al. (2016). Perspectives on the causes of
- — ) . . . exceptionally low 2015 snowpack in the western United States. Geophys. Res. Lett., 43(1), 10980—10988.
. - rising air temperatures Month Month 3. Fisichelli, N.A., Schuurman, G.W., Monahan, W.B., & Ziesler, P.S. (2015). Protected area tourism in a changing
L ] ] | | | [ | [ | ] | (Flg 2) have motivated Figu re 3. White River Entrance Figu re 4. Stevens C anyon climate: will visitation at US national parks warm up or overheat? PLOS ONE,
1 2 3 4 5 & T 8 9 10 11 12 ? . . . . doi: 10.1371/journal.pone.0128226.
Month an assessment of the Figures 3-6. Monthly mean (blue) historic and (red) projected discharge at 4. Data, figures, or summary information were downloaded from the Columbia Basin Climate Change
’ . s . . . Scenarios Project website at http://warm.atmos.washington.edu/2860/. These materials were produced by the
Fiocure 2. Historic (black) and proiected visitation park S future water mdlcated intake ’P 2040 and 20.80 ({nder (A’ C) .A 1.B and (B’ D) B1 climate Climate Impacts Group at the University of Washington in collaboration with the WA State Department of
e y PreJ . s 3 supolies scenarios. Error ribbons on projection curves indicate maximum and Ecology, Bonneville Power Administration, Northwest Power and Conservation Council, Oregon Water
under high (red) and low (vellow) emissions>. pplEs. ’ ’ ’

minimum predicted flows from among the five best-fit basin-scale models. Resources Department, and the B.C. Ministry of the Environment.




