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Happy Birthday Bob
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Yogi Berra ï the Great Philosopher

"You can observe a lot by 

watching.ó

òIt's tough to make 

predictions, especially about 

the future.ó

"When you come to a fork 

in the road, take itó

Yogi Berra  1925 - 2015



ñAnyone who has never made 

a mistake has never tried 

anything newò

Albert Einstein
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Early Statistical Approaches

üEarly long range forecasters developed 
empirically relationships between the jet 
stream, temperature and precipitation and 
factors such as warm and cold ocean pools

 



In a 1977 paper

Jerome Namias



óTeleconnectionsô

ü Over 30 years ago, the NWS  Western Region 

under Leonard Snellman published statistical 

analyses of the position of major stable 700 mb 

height anomaly centers (anchors) and global 

anomaly patterns. 

ü These still are useful!! 
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A shift to the west just 10

degrees changes the east



óLag Correlationsô

ü Decades ago, early attempts at long range 

forecasting also employed ĝlag correlationsĞ ð 

statistically significant relationships between 

conditions (temperatures, precipitation, 700mb 

heights) in one month or season to conditions in 

future months and seasons (e.g. cool wet spring 

means a cool wet summer more or less likely)

 



Lag Correlation Surface Temperature
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Dynamical Models  ð coupled numerical ocean and 
atmosphere climate models that project future mean 
(temperatures, rainfall) based on interaction with ocean 
warm and cold pools which often anchor jet stream.

Statistical Models  ð empirical approaches that relate 
seasonal weather temperature and precipitation anomalies 
with persistent large-scale modes within the atmospheric/ 
oceanic system, and on the sun

    

Seasonal Forecasts Today
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Dynamical Models

JAMSTEC FRONTIER MODELTM

CPC CFSv2 MODELTM
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Statistical Models

CPC Constructed Analog Model

WeatherBELL Pioneer Model TM



(Ropelewski etal 1986 1987)



15



16



ÁEl Nino Southern Oscillation (ENSO)

ÁPacific Decadal Oscillation (PDO) 

ÁAtlantic Multidecadal Oscillation (AMO)

ÁIndian Ocean Dipole (IOD)

ÁPacific North American (PNA) 

ÁTropical Northern Hemisphere (TNH)

ÁEast Pacific Oscillation (EPO)

ÁWest Pacific Oscillation (WPO)

ÁNorth Atlantic Oscillation (NAO)

ÁArctic Oscillation (AO)

ÁScandinavia (SCAND)

ÁQuasi-Biennial Oscillation (QBO)

ÁSolar flux and geomagnetic (Ap)      

Teleconnections

Ocean

Atmosphere

Winds

Solar



Pacific Decadal Oscillation (PDO)





El Ninos
dominate

El Ninos
dominate

La Ninas
dominate

La Ninas
dominate

And tend to be warm

Pacific Decadal Oscillation (PDO)

El Ninos briefer, 

weaker and cool
Namias



Favored
In +PDO

Favored
In -PDO

Different Flavors of El Nino

1982/83,1986/87,

1987/88, 1991/92,

1997/98

1957/58/,1963/64,

1965/66, 1968/69,

1969/70, 1972/73,

1976/77, 1977/78,

2002/03, 2004/05,

2009/10
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SSTAs in Warm AMO                      SSTAs in Cold AMO 

ATLANTIC MULTIDECADAL OSCILLATION



Atlantic Multidecadal Oscillation (AMO)

òClimate Pacemakeró Kerr 2000
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+AMO

-AMO
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WINTER NAO

DJF 2014/15

DJF 2009/10

WINTER TEMPERATURE

        ANOMALIES





Atlantic Multidecadal Oscillation
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La Nina

La Nina

La Nina

La Nina La Nina
La Nina

El Nino

El Nino

El Nino

El Nino

El Nino

El Nino



    QUIET SUN

Lower geomagnetic 

means -NAO/AO

Increased cosmic 

rays mean more low 

clouds (higher 

albedo)

Lower solar flux 

means lower UV (6-

8%) which means 

expanded polar 

vortex

More amplified 

patterns and higher

persistence
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Winter

1999-2000

Winter

2000-2001

Winter

2001-2002
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Drew Shindell etal, Hansenõs modeler (now at Duke) 1999 model using solar UV and ozone

chemistry showing the temperature anomalies in the Little Ice Age relative to post LIA 



Cycle 5 Cycle 24

Clilverd 2006

106, 212 Year Cycles Combine



Winter 2013/14 Forecast
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WeatherBell forecasts for the 

Winter of 2013/14 made

In July and November



2013/14 Winter, the Driver Was the Pacific



In 2013/14, the Driver Was in NE Pacific

Warm pool

caused the

Polar Vortex

like it did

in 1917/18

Like 1976/77, 1977/78, 1993/94 and 1916/17, 1917/18



1917/18 Sea Surface Temperature Anomalies



1917/18 Winter Anomalies




