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1. Land-use modulation of Sierra Nevada fire regimes

2. 2015 Sierra Nevada snowpack was lowest in 500
years

3. Influence of NPJ on California hydroclimate and
wildfire



Sierra Nevada fire index (1600-1900 CE)

1,948 wood samples
19,401 dated fire scars

Taylor, Trouet, et al. (in press) PNAS
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Sierra Nevada fire index (1490-1900 CE)

Taylor, Trouet, et al. (in press) PNAS



S Nevada flre driven by drought
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Sierra Nevada fire index (1490-1900 CE)

1600-1776 1777-1865 1866-1904
1905-present

Taylor, Trouet, et al. (in press) PNAS



Taylor, Trouet, et al. (in press) PNAS



Land-use modulation of S Nevada fire regimes

20" Century
Fire Deficit

Taylor, Trouet, et al. (in press) PNAS
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California drought 2012-2014

The Ridiculously Resilient Ridge

The most severe, record setting drought

500 mbar geopotential height
anomaly (meters) over four
consecutive years (i.e., October—May
2012,2013,2014,and 2015)

Swain et al (2014 & 2015) Diffenbaugh et al. (2015) PNAS



California drought: last millennium

precipitation

Griffin and Anchukaitis (2014) GRL



Sierra Nevada April | 2015 SWE
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Data For: 01-Apr-2015
Provided by the California Cooperative Snow
Surveys

NASA / MODIS



Multi-century April | SWE
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Credit: K.J. Anchikaitis: Blue oak (Quercus 3

douglasii) in the Tehachapis Mountains (Kern

County, California) Stahle et al. 2013
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Winter Temp Reconstruction Wahl et al. 2014



Multi-century April | SWE : Calibration

PCI| 78 % Variance
Blue oak: 58%

Temp: 5%

Belmecheri et al (2016) Nature CC



Multi-century April | SWE : Reconstruction

Belmecheri et al (2016) Nature CC



2016 snowpack

2015: 6% of average 2016: 87% of average



California drought 2012-2014

The Ridiculously Resilient Ridge

The most severe, record setting drought

500 mbar geopotential height
anomaly (meters) over four
consecutive years (i.e., October—May
2012,2013,2014,and 2015)

Swain et al (2014 & 2015) Diffenbaugh et al. (2015) PNAS






Jet stream slow-down due to
anthropogenic climate change!

Morthern Hemisphere cryosphere changes
« Surmmer and early fall Arctic sea-ice loss
« Fall Eurasian snow cover increass

« Late fall and winter Arctic sea-ice loss
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Global climate
change

Polar vortex
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Changes in:

« Storm tracks

= let stream

« Planetary waves

l

Morthern Hemisphere
mid-latitude weather

Matural variability

« Internal climate modes
« Solar cycle

« Volcanic eruptions

Cohen et al 2014 Nature Geo



Can tree rings provide a long-term
perspective on jet stream variability?

Ellis and Barton (2012) Phys Geogr



Winter North Pacific Jet

Wahl et al. (submitted)



Climatic influence of winter NPJ variability
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Winter NPJ reconstruction
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Wahl et al. (submitted)



Winter NP| reconstruction |57 ]-present

Griffin and Anchukaitis precipitation correlations

u200

v200

Wahl et al. (submitted)



Winter North Pacific Jet

Instrumental period reconstruction

Wahl et al. (submitted)



Winter NP| reconstruction |57 ]-present

stratified by precipitation stratified by fire index

Wahl et al. (submitted)



Winter North Pacific et

are strongly associated with
a weakening,
reduction of southward extent,
and more latitudinal spread
of the zonal NPJ

Wabhl et al. (submitted)



Future NP) projections

Wahl et al. (submitted)



Winter North Pacific et

Model simulations suggest a tendency towards the
in California
by the end of the 21st century, particularly for RCP8.5.

BUT

the ‘20t century fire deficit’,

increased rain-to-snow ratios,

and direct thermodynamic influence of rising temperatures
will also influence

Wabhl et al. (submitted)



precipitation Soil moisture

temperature Snow/rain ratio
Wahl et al. (submitted)



Winter North Pacific Jet

Model simulations suggest a tendency towards the
in California
by the end of the 21st century, particularly for RCP8.5.
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the ‘20t century fire deficit’,

increased rain-to-snow ratios,

and direct thermodynamic influence of rising temperatures
will also influence

Wabhl et al. (submitted)






