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• First	  paleo-‐reconstruction	  of	  
runoff	  efficiency

• When	  P	  is	  low	  and	  T	  is	  high
à low	  runoff	  efficiency

• Other	  studies	  with	  similar	  
conclusions:

Woodhouse	  et	  al.	  (2016)
Udall	  &	  Overpeck (2017)
McCabe	  et	  al.	  (2017)
Woodhouse	  et	  al.	  (2018)
Chavarria	  &	  Gutzler (2018)

etc
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Correlation

rRMSE

BSS	  <	  33rd
percentile

CRPSS

Lehner	  et	  al.	  (2017b)
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1. Temperature	  influence	  on	  streamflow

2. Incorporating	  temperature	  into	  streamflow	  forecasting

Next	  steps:
-‐ Research	  to	  operations
-‐ Domain	  expansion
-‐ S2S
-‐ Ensemble	  Streamflow	  Prediction
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1983-2012  water  year  trend

Lehner	  et	  al.	  (2018)
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1983-2012  water  year  trend

Lehner	  et	  al.	  (2018)
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No	  agreement	  
on	  sign
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No	  signal	  
emergence
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Runoff	  or	  P-‐E	  
projections	  with	  
GCMs	  or	  ESMs

Upper	  Colorado	  River
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Elasticity T  sensitivity
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Elasticity T  sensitivity

• Implications	  for	  runoff	   and	  P-‐E	  projections?
• Reasons	  for	  model	   spread?
• Observational	  constraint	  possible?

Lehner,	  Wood,	   et	  al.	  (in	  prep.):	  Hydrologic	  sensitivities	  in	  Earth	  System	  
Models	  and	  their	  importance	  for	  regional	  hydrologic	  change	  projections
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