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EOF ~ Principal Component



EOF ~ Principal Component

First leading mode
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(30%)

(10%)



Predominant drought patterns: 1700-2005

EOF ~ Principal Component

(2): 22%

El Niño/La Niña

(1): 45%

the first mode

EOF ~ Principal Component



Multi-decadal drought (cycle)
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Multi-decade drought cycle: similar dynamics
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Interdecadal Pacific Oscillation



It’s our OWN climate regime!

But few people know...



Hence the climate challenge:

No man’s land (EC)



No one 
knows why!

Hence the climate challenge:



climate prediction skill
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National Multi-Model Ensemble (or, A-team models)



vs.
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National Multi-Model Ensemble (or, A-team models)



Future?
CMIP5 - CMIP3CMIP5

(newer models)
CMIP3

(older models)

Levi Brekke (BoR; 2013) 



    CMIP5 - CMIP3             Future?

Uncertainty



Water supply

Water use 

Water supply 

colorado river :

Previous version



Water supply

Water supply 

Forecast

colorado river :

N.Utah groundwater
(400 wells)



Solution: more research, better data

Current tree-ring 
drought grids



Can we get finer details?

Have tried that!



FIA: Forest Inventory Analysis (USFS)

“Nation's Forest Census”
http://www.fia.fs.fed.us/

Douglas fir 
pinyon pine



Important climate patterns:
Now these are 1/8-deg resolution!



Comparing 
gridded 

precipitation:



Comparing 
existing PDSI:
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FIA tree rings vs. water-year precipitation
: point-to-point

correlation 
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reconstruct snowpack

Next task...
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Other fun things to do:  Great Salt Lake
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reconstructing the Great Salt Lake level



 used in DeRose et al. (2013)

Beyond Utah, beyond 2 species



HCN ITRDB FIA



Full FIA data: the future



6-square km





FIA vs. Conventional dendroclimatology:

  data period:  short vs. long

  plot sample:  one+ vs. 20

  species:  many vs. one+

  location:  unspecified vs. chosen

concept: Objective (validating) vs. 
Subjective (conventional)
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help solve the
forecast challenge

Our goal:


