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Happy Birthday Bob
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Yogi Berra 1 the Great Philosopher

"You can observe a lot by
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NAnyone who has
a mistake has never tried
anything ne\

Albert Einstein




Early Statistical Approaches

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

u 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.

u These still are useful!!
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OLag Correl ati o

u Decades ago, early attempts at long range
forecasting also employa¥ lag correlation& &
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)
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T2m (anom C) based on SST CA Forecast : Lead 2 :
DJF2016 (last data used thru Sep 2015 )

Statistical Models
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El Nino influence La Nina influence

Tornadoes

Hailstorms

B 4
March-May NOAA Climate.gov
Tornado/hail frequency index
less frequent normal more frequent
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Teleconnections

AE| Nino Southern Oscillation (ENSO)
APacific Decadal Oscillation (PDO)
AAtlantic Multidecadal Oscillation (AMO¥¢ean
_____ Andian Ocean Dipole (IOD) .~~~ __
APacific North American (PNA)
ATropical Northern Hemisphere (TNH)
AEast Pacific Oscillation (EPO)
ANest Pacific Oscillation (WPO) Atmosphere
ANorth Atlantic Oscillation (NAO)

AArctic Oscillation (AO)

ASolar flux and geomagnetic (Ap) Solar
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Pacific Decadal Oscillation (PDO)
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Temperature Correlations

NCEP/NCGAR Reanalysls NCEP/NCAR Reanalysls
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Pacific Decadal Oscillation (PDO)
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Different Flavors of El Nino
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Atlantic Multidecadal Oscillation (AMO)

Annual Average Atlantic MultiDecadal Oscillation
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AO AND NAO OSCILLATIONS AO AND NAO OSCILLATIONS
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NCEP /NCAS Sggnoiyme
Surfoce or (C) Compante Asamcly 1881 2010 climo
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AMO (Se}ember)
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Atlantic Multidecadal Oscillation

Correlates with northern hemisphere warmth or cold,
Statistically significant in places

NCEP /NCAR Reandysls NCEP/NCAR Reonalysis
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Annual Average Pacific Decadal Oscillation
2.5 1 1

Pacific Decadal Oscillation (PDO)

- e -

Positive (warm)
1978-1998 1947-1977, 1999-

Cold

E
g
3
g.
3

Atlantic Multidecadal Oscillation (AMO)

Positive (warm) Negative (cold)
1926-1961, 1995- 1962-1994

WEATHERBELL



11 YEAR SOLAR SUNSPOT CYCLE
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Cycle 24 Sunspot Number Prediction (2015/08)

30°N/150°W
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The Total Solar Effect

Brightness (visible)
Total Solar Irradiance

IPCC SOLAR FORCING
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Ap Index 1932 - 2008
§ month smaothed plot
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ISES Solar Cycle F10.7cm Radio Flux Progression
(Data Through 31 May 02
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Percentage Ozone Variability between Solar
Maxima and Minima
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106, 212 Year Cycles Combine
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Winter 2013/14 Forecast
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2013/14 Winter, the Driver Was the Pacific

NCEP CDASv2 [CFS Reanalysis] SST Anomaly [°C] 18Z11JUN2014
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In 2013/14, the Driver Was Iin NE Pacific

January 2014 NE Pacific Ocean temperature departures from normal
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1917/18 Sea Surface Temperature Anomalies
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1917/18 Winter Anomalies

Temperature Anomalies (F)
Dec to Feb 1917-18
Versus 1981-2010 Longterm Average

MOAA/ESRL PSD and CIRES-CU
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