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Historic Climate Trends in the Tahoe Basin 

 Upward trend in air temp.; Tmin > Tmax 

 Shift from snowfall to rainfall regime 

 Increasing intensity of rainfall 

 Shift in timing of snowmelt peak ~ 0.4 days/yr 

 Warming trends higher than surrounding 

regions 

 Upward trend in ave. lake temp. ~0.013 oC/yr 

 Thermal stability of the lake is increasing 

 



Information Flow for Future Projections 

Parallel Climate Model (PCM) Geophysical Fluid Dynamics Lab Model (GFDL) 

Downscaling Daily 

Values, for A2 and B1 

scenarios 

Tmax, Tmin, Tave, Precip. 
Tmax, Tmin, Tave, Precip,  

Wind, RH, Radiation  

Hydrology Model (LSPC) 

Bias Correction and  

Disaggregation to Hourly Values 

Soil Water Input, Streamflow,  

Sed. & Nutrient Yield 

Lake Clarity Model 

Palmer Drought 

Severity Index 

Streamflow Statistics 

Bias 

Correction 



GFDL A2
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Modeled Trends in Tmax and Tmin, in the Tahoe Basin 

Average of 12 Grid Points 
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Modeled Precipitation Trends in the Tahoe Basin  
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GFDL A2 Percent Annual Precipitation as Snow

Tahoe Basin Average
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Decreasing 
Snowpack 

CA Climate Change Center Summary Report  (2006) 

Increasing Warming 

CA Climate Change Center Summary Report  (2006) 





GFDL B1 Estimated Percent Change in Flood Magnitude 

from 1972-2008 Gage Data, Upper Truckee River 

-50.0

0.0

50.0

100.0

150.0

200.0

2 5 10 25 50 100 200

Recurrence Interval, yrs

P
e
r
c
e
n

t
 C

h
a
n

g
e
 

f
r
o

m
 B

a
s
e
li
n

e 2001-2033

2034-2066

2067-2099

*

*

*
*

*

* *
* 

* Indicates that change from historic baseline is 

significant at the 90% level or greater  



3-days maximum annual streamflows as simulated by downscaled meteorology from 

from 3 Climate Models   
Source: Das et al. 2011. Climatic Change 109 Suppl. 1: 77-94 



Ward Creek, December 31, 2005 

Photo by Scott Hackley 



Impacts of the 1997 flood, Lower Ward Creek, Oct. 2005  



a) GFDL A2 
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Shift of Snowmelt (ann. hydrograph centroid)   

toward earlier dates, Upper Truckee River 
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Spatial variation of 

snowpack depth for 

GFDL A2 scenario 

(2067-2099). 



Spatial variation of 

evapotranspiration 

(ET) for GFDL A2 

(2067-2099). 



Rain + Snowmelt 

From LSPC 

Surface Soil Storage 

1 inch Max. 

B/C Horizon Soil Storage 

Max. = 1”-AWC 

Runoff 

Loss to  

Atmosphere; 

Et from 

Thornthwaite 

The Palmer Drought Severity Index 



Modeled Annual Minimum Weekly Palmer Drought Severity Index 

at 2 stations for 2 scenarios in the Tahoe basin 





Annual Maximum 1-hr Precipitation, Tahoe City
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Annual Maximum 1-hr Precipitation, Tahoe City
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Tahoe yellow cress (Rorippa subumbellata)  

Photo from LTSLT 
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From: Sahoo et al. 2012 Climatic Change in press 



Changes in the Watershed 
Earlier Onset of Spring 

Stressed Vegetation 

Larger, More Frequent Fire  More Rain, Less Snow 

More Soil and Channel Erosion 

Lower summer streamflow 

More frequent floods 



Dendroctonus ponderosae 

Pinus monticola 



Photo by Steve DeVries The Angora Fire, 2007 



Distribution of the vegetation classes simulated for the historical (1961–1990) and 

GFDL-A2 future period (2070–2099). From Lenihan et al. 2008. Climatic Change 87: 

S215-S230 



Changes in Calif. Vegetation Distribution 2070-2099, relative to 1961-1990. 
From Lenihan et al. 2008. Climatic Change 87: S215-S230 

  



Is This the Future Tahoe Forest?? 



Charles Webber © Calif. Acad. Sci. Pinus monophylla 
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