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Outline

* Regional climate change - observed &
projected

* Hydrologic change - observed & projected
 The 2014-15 drought in Oregon
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Coldest night per winter
Linear trend (°C/decade) 1920-2012
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PNW temperature
Difference from 1950-1999 average
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CMIP5 RCP8.5 Projected Changes
2031-2060 VvS. 1950-1999

Annual DJF JJA
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better models predict more warming

Annual
T L
5 "t '
LS . .,
g 5 E\.‘_‘ LA &
ac \
a !E‘ . .3- M
= 2
[
8 .
# -
a a1 A" =i ’
H':'—I_'.--I'-I_'.l' l'l'-l-
;EJP E"J‘ﬁ E*q E “””H WFE
EL ; ﬁﬁa Eﬂa_ = _ig quqﬁgg
2070-99 R T @ I
=

Rupp,
unpublished



Change in ensemble mean temperature, 1985-2014
to 2030-59 from a regional superensemble
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Rupp et al., in review, see also Mote et al. BAMS 201
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Change in
ensemble mean
precipitation,
1085-2014 to
2030-59 from a
regional
superensemble

—
O

W

|
(&)

I
—
w

|
N
w

_1s Li et al., In review

o % .
i © ' .\ N '
L
v
s = o A ’
o »
3 7y o - b ]
GEEETT T 1T 1T 1T 1T T T -
N (o7}
(6] (&




Outline

 Hydrologic change - observed &
projected



€« — C [ hydro.washington.edu/forecast/monitor_west/ Qv eov & 9 O ¢

UW Drought Monitoring System for the Pacific Northwest

Pacific Northwest (PNW) Current Conditions

Current Conditions
Recent Change Current percentiles for soil moisture, snow water equivalent and total moisture storage with respect to the climatolegical period from 1920 - 2010. These update daily by 3 pn
Snow Observations and have a lag of 1 day. Click here to see a detailed description of hydrologic conditions.
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Climate Change Impacts

Decreasing summer flow in snowmelt
watersheds

June Streamflow Trends
(fraction of annual flow)
1948-2008
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Mote et al. 2013 NCA Fig 21.1



f Change in %
Total Runoff,
2040s (July-Sept.)
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Integrated scenarios project (UW-UI-OSU)
CMIPS5 climate & hydrology models

Projected Changes in Summer (Jun-July-Aug) Total Soil Moisture (Percent
Change)

RCP8.5 2070-2099 vs. 1971-2000
Data Source: Hydrology: VIC, Multi-Model Mean
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http://climate.nkn.uidaho.edu/IntScenNew/vis_summarymaps.php

Outline

Regional climate change - observed &
projected

Hydrologic change - observed &
projected

The 2014-15 drought in Oregon
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Record low at
81% of sites

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
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WY2015
PORTLAND, OREGOCN
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Precipitation
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PNW temperature
Difference from 1950-1999 average
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Oregon statewide climate variability
October - March
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Oregon statewide climate variability
April - September
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2015 vs climate projections

 NW avg 2014-15: +2.3°C, precip -8%
compared to 20th century avg

» EXxceptionally warm winter, fairly dry
summer

« RCP4.5: ~2050 RCP8.5: ~2040
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Tools

* http://www.carpediemwest.org/resource
s/

* hydro.washington.edu/forecast/monitor
_west/

o 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



