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Outline

• Regional climate change - observed & 

projected

• Hydrologic change - observed & projected

• The 2014-15 drought in Oregon



Daly et al. 1994, 2007, www.prism.oregonstate.edu

http://www.prism.oregonstate.edu






Temperature

NOAA Climate at a Glance; see also Abatzoglou et al. 2014



Precipitation



Abatzoglou, Rupp, Mote 2014



Raupach et al., Nature Climate 

Change - Steve Davis, UC Irvine



PNW temperature
Difference from 1950-1999 average

Mote et al. 2013



CMIP5 RCP8.5 Projected Changes
2031-2060 vs. 1950-1999



better models predict more warming

2070-99
Rupp, 

unpublished



Change in ensemble mean temperature, 1985-2014 
to 2030-59 from a regional superensemble

Rupp et al., in review, see also Mote et al. BAMS 2016



Change in ensemble 
mean temperature, 

1985-2014 to 2030-59 
from a regional 
superensemble

Rupp et al., in review, see also Mote et al. BAMS 2016



Change in 
ensemble mean 
precipitation, 
1985-2014 to 

2030-59 from a 
regional 

superensemble

Li et al., in review
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Warmer spring means lower summer flow

Cooler spring means higher summer flow

by Kathie Dello



Decreasing summer flow in snowmelt 

watersheds

Mote et al. 2013 NCA Fig 21.1



Mote et al NCA Fig 21.2b



Integrated scenarios project (UW-UI-OSU)

CMIP5 climate & hydrology models

http://climate.nkn.uidaho.edu/IntScenNew/vis_summarymaps.php

http://climate.nkn.uidaho.edu/IntScenNew/vis_summarymaps.php
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from Hoodoo web cam 



April 1, 2015
Record low at 
81% of sites

rank Mote et al. 2016



What makes drought?

• Below-average precipitation

- Winter

- Spring

- Summer

• Above-average temperature (affects 

SWE, ET, other demand)



Winter 2014-15 precipitation



WY2015





PNW temperature
Difference from 1950-1999 average

Mote et al. 2013

2015



Oregon statewide climate variability

Rianne Becraft



Oregon statewide climate variability

Rianne Becraft



2015 vs climate projections

• NW avg 2014-15: +2.3°C, precip -8% 

compared to 20th century avg

• Exceptionally warm winter, fairly dry 

summer 

• RCP4.5: ~2050  RCP8.5:  ~2040





Tools

• http://www.carpediemwest.org/resource

s/

• hydro.washington.edu/forecast/monitor

_west/

• climate.nkn.uidaho.edu/IntScenNew/vis

_summarymaps.php

http://www.carpediemwest.org/resources/webinars/
http://hydro.washington.edu/forecast/monitor_west/
http://climate.nkn.uidaho.edu/IntScenNew/vis_summarymaps.php


Conclusions

• Warming is unfolding as predicted

• Primary hydrologic effect: reduced 

snowpack & summer runoff in those 

basins

• 2014-15 drought: big role for temp in 

Oregon, WA; resembles 2040s-50s


