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ree rings = a longer view of past (natural)
hydroclimatic variability

Weber River

Bekker et al. 2014






Across much of the western US, annual
growth is limited by moisture availabllity

So:
—adry year leads to a narrow growth ring
—a wet year leads to a wide growth ring

1977 1983

UWUA Workshop, Mar. 18-20, 2013



Choice of site where trees will be sensitive
to moisture

On low-elevation,
steep, rocky, south-
facing slopes,
growth Is typically
limited by moisture
availability
(snowpack, rainfall,
evaporation)




WaDR Results

 Need for NEW Tree Ring series in the region.
« Where we have gone.

e Current Published reconstructions.



Tree-ring Chronologies prior to 2010



Tree ring data bases — quite sparse In this region

No data along the Wasatch Front,

Yet that is where the greatest need for
understanding natural hydro-climate
variability is



We have added several new chronologies - allowing us to produce a number of
reconstructions in the region

Logan River
Weber River
Great Salt Lake
Bear River

Several more on the way



WaDR published reconstructions
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Reconstructing the Beatr,
1200 yr record of headwater mean annual
flow



Mean Annual Flow (cms)

Development of the 1200 yr chronology

Bear Headwater Gage
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Reconstructed flow for the Bear River, AD 800 — AD 2000
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Bear R. reconstruction Gage record
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The future of
N. Utah’s water
resources

DeRose et al. 2015. J of Hydrology



Spectral analysis of the Bear River flow reconstruction
100-200 yr
>50 yr

~30 yr
18-22 yr
7-8 yr

DeRose et al. 2015



Reconstructing

lake level change,

Great Salt Lake



Great Salt Lake elevation tendency
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GSL Model

100 — =— Observed
— Predicted

&)
o

o

Elevation Change (cm)

o
o

-100 | | | | | | |
1880 1900 1920 1940 1960 1980 2000

DeRose et al. 2014. The Holocene



The Great Salt Lake — a regional integrator
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GSL Periodicity

Interannual

guasi-decadal

multi-decadal

Linked to Pacific variability



The next step:

Use of tree-ring chronologies for
predictive models



Colorado River Water Supply and Demand — last century

50 yr out

e

= 4210
= 4200

= 4190

Great Salt Lake level

What is controlling variability in the region ?



GSL records hydroclimatic conditions



Z-scores

Z-scores

GSL vs streamflow

a Hydrologic integrator!
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Forecast out to 8 years, published in 2010
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Gillies et al. 2010



GSL — The latest forecast,
NOW live at nips:/climate.usurf.usu.edu/




Implications



Recon mean 75% Recon mean 61%
Obs. Mean 65%

Recon mean 61% Recon mean 62%

Recon mean 63% Recon mean 52%



C I R E S//A http: wwa.colorado.edu

ooperative Institute for Res

‘Weber Basin Water Conservancy District

 Wholesaler of
municipal/indust
rial and irrigation
water to 5
counties

e 7 reservoirs

e Large
pressurized
secondary
system



C I R E S//A http: wwa.colorado.edu

eeeeeeeeee Institute for Research in Ervironmental Sciences

Weber Basin Project

e Process

UT DWRes,
USU,WWA
Similarities/differences
vs. SLC

e Purpose

Evaluate the resilience
of the system to paleo
droughts and climate
change



http: wwa.colorado.edu
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