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Sources of Predictability: Weeks - Years

Tropical ocean temperatures drive low-frequency
variability

El Nino and La Nina (ENSO) — Walker & Bliss (1932),
Bjerknes (1969), Rasmussen and Carpenter (1982)
Trend (Court (1967), Huang et al (1996))

Linear Statistics (Barnston, 1994)
Ocean-Land-Atmosphere (van den Dool (2006)

Pacific Decadal Mode (PDO) (Hare, 1997)

30-60-Day Tropical Mode (MJO) (Madden, Julian, 1994)
Dynamical model-derived signals (Saha et al, 2006)
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The Walker Circulation:
Weaker=EI| Nino, Stronger=La Nina
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ONI (°C): Evolution since 1950

Oceanic Nino Index (ERSST.v3b ONI}
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Near- and Long-Trends and Prediction

e Short-term trends over the last 10-15 years work very
well, until they change.

e Long-term trends:
— Precipitation time series IS non-stationary
— Temperature is rising rapidly
— CO2 concentration is ~400 ppm, ~ 150 ppm higher than the
prior 650K years.

— The absolute moisture content of the atmosphere is rising.

— We are currently in a relatively wet period, relative to 1250-
1800 or so.
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Dynamical Model Forecast: NCEP CFS Nino 3.4 Sea

Surface Temperature Forecast 13 Nov 2011
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DJF Season [Temperature]
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DJF Season [Precipitation]
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Anomaly l:lm:hun) of the Mld—wvalus of the 3—Month Prucg:ltutlon Outook Dietribucen for OJF 2011-12
Cashed lings are the median 33— rnn:rnth racipitatizn I:mchea boged on obsarvations from 1981-2C10. Shaded
araas indicata whather tha anomaly Fhﬂ mid—value ia positive (green) or nagative (brown} compared to the
1381 -2070 awerage, Nnn—shuded r’egl-;:-ns indicate that the obsolute value of the anarmadly of the mid—valus s
less than 0.1, For o given locatian, the mid—value of the cuticak may be found by adding the anomaly value
to the 18981—-2010 agverage. There iz an equal S0-50 chance that actual conditions will be gbove or below the
rmid—value. Pleasa ncta that this product i2 o limited representotion of tha official forscast, showing tha
angmaly of the mid—wvalue, but not the width of the range of pesaibilitiea. For mora cnmprahanawa foracast
informaticn, pleaze zes our additional foreeast produocts.
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PROBABILITY OF EXCEEDANCE

PRECIPITATION OUTLOOK FOR DJF 2011-12
1.5 MONTH LEAD OUTLOOK — MADE October 20 2011
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DJF Precipitation Distribution for Climate Div. #006
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Ancmaly {deg F) of the Mid—valua of the 3—Month TurnEuru'turu Outicok Dietributlon for DJF 2011-12
Dashed lines are the median 3—rmonth tamperature {degress F gad on cbearvations from 1981—-2010. Shaded
araas indicate whether tha anomaly of the mid—value ia p-:-EH:WE (rad} or negative (blue) cecmpared tz the
1981 -2010 awerage, Hon—zhaded regiconz indicate that the absclute value of the anomaly of the mid—wvalue is
lezs tham 0.1, For g given logatian, the mid—wvalue of the cutleok may be found by adding the anomaly valus
to the 1981—Z2010 average. There i2 an equal §0—-50 chance that octuagl conditions will be ahove or below the
mid—valus. Plegsa ncta that this produst i=2 o limited representation of tha official foregast, ahowing tha
anzomaly of the mid—value, but not the width of the ronge of peeaibilities. For mora comprahanaiva forecast
infarmaticn, pleaze zes our additional forecast prodocts.
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PROBABILITY OF EXCEEDANCE

MEAN TEMPERATURE OUTLOOK FOR DJF 2011-—-12

1.5 MONTH LEAD OQUTLOOK — MADE October 20 2011
Cllmate Dlwsmn 15 (Harthern Minnesota)
Paint farecast: | 9.01 oF bile! 366 ' 50% cdnf interval: | 6.00 °F tol12.01 °F
: : Aric::mnﬁly: 457 °F #'5[:,3:' L34 : : - 30% conf interval: - 1.B8 °F to:16.34 °F
Mean: (eenter): 10.58 °F | L SDi .57 °F EGHFdEHGE Shift direction; Contrgetion  Integrated
T S : 1?6 F|:||—|— 87 |g 18 Foity
10 L8 15 Ealy a0z
: Prob Uffhigﬁegtﬁﬂﬁ (obove 16244 °F3: 4 8%
Sl . Prob of dbove avbrade (dbowve 12.55:°F): 2138000
The! uppér 72 4 Prob of near dverdge [ B.81 tb 12.550°F 3ZIE

BOR(ey <74, 937 ©

Arck: of below average (Below B.B1.7F): 46434805

curea howe particulary F"rl:.'-tl Df |D'-J:-'E.'E‘t 1{533 {tlE|<:II.-I.-' 4. ?2 "“F} 15.Ei%
?Gﬁun::r.r{nl'ljﬁr; J=e chut . . . . . . . . : | 70w
GE. iL%.:utg:; If thers ia Ao black lins; ' ' : ' . ' ' ' : : :
GhEsfingl forécost’ and! the! narrhol Carter: 1001 Mean: 148,01 Mediaon: ! 10,326 0%
cendition are.thz =om= CAnabmaly of 110 yaak sefitar. — 57 PF L
ST =2 : ' : ' ' R0%
4 405
33, B
3 =0
mmmmmmmmam e bormal (Fitted?
Ly o Obsarved dota = O
Final Forecost
10HE Error Envelope 0
: : : : : : o : f_.“
ﬂ:ﬁ L To& L EEE 50; ; %
e .
o A L o3 o
. : : o5 oy '
' ' ' ' ' P T ' Futr) ' !
O 1 z 3 4 i 3] 7 L) 2| m 11 12 13 14 15 1 17 18 18 28 21 2% 23 24 25 26

TEMPERATURE (°F)

Ed O’Lenic, , ASCE Conference, November 17 2011



DJF Temperature Distribution for Climate Div. #015
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SKILL: A RELATIVE MEASURE
OF PERFORMANCE

Skill = # Forecasts Correct - # Correct by chance
# Forecasts, Total - # Correct by chance

Skill = Fractional Improvement by forecast over random

—1< Skill €1 for a 2-class (Above, Below only) system.
— .5 < Skill <1 3-class (Above, Normal, Below) system.









Tropical ocean temperatures drive low-frequency variability
El Nino, La Nina, PDO, MJO are nominally predictable
Statistical and dynamical models are used.

Uncertainty in observations, models, and the chaotic nature of
the atmosphere lead to probabilistic forecasts...

Which have some accuracy, relative to random.

Most applications focus on energy trading, and extreme event
Impacts.
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