ENSO Predictability and
Prediction

Predictability:
1. Why we can predict
2. How far into the future can we (theoretically) predict
What is limiting the predictability?
Model Error, Initial Condition Error, Intrinsic Limits

Prediction:
1. Historical Forecasting (no cheating)
Also predictability!
Need to Assess Forecast Quality
2. Forecasting the Future
No Substitute for Real Prediction



(I) Predictability: Why We Can Predict (Precursors)
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(Il) Predictability: How Far Into The Future Can We Predict
What Limits Predictability
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Historical Forecasting

« CCSM3.0 vs. CCSM3.5

— |Initialization

» Don’t Necessarily Need to Have Your Own Data Assimilation
System

 But Much Better Balanced Initialization Possible

— Impact of Reducing Systematic Error on Prediction
Quality

* |nitialization shock

* Multi-Model
— Mechanism for Quantifying Uncertainty

» Statistical Forecasting
— Needed
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Impact of Reducing Systematic Error

Annual Mean SST Along the Pacific Equator Annual Mean SST Along the Pacific Equator
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%40

1B0E

180

160W

T40W

120M

100W

%4pe 150 180 160W  14DW 120 100W
f) E4
dec .

a

Fane

160E

180

160W

1400

h) E6

1200

oct

160W

1400

1200

CLE
nov 1
octq]”
sep
aug

Jul 4
jun A
may 9
apr
mar
fabr q

r“?CQ

o {

o
"‘.‘f
(4

ja
T

180

160/

1400

1200

I
=25 =2 -1E5 -1

Uf 05 1
¢) El

1.5

1000

2

B

25

dec
ney
ooty
gep
aug

ju =
Jun A
may 1
apr
mar 1

feb

i

i ’
f’__)\/f'\\ O

T

180

180

1400

1200

1001

aow

dec
now
oet
sap |
aug
ul
jun
may
apr
mar
fab

NE e

a0

160/

1400

&) BB

s Crmmi

1700

e P TTS

16D

180W

1400

1200

1000

acw

CCSM3.5 Jan 1982 IC
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CCSM3.0 Jan 1983 IC

a) OISST (198301)
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Correlation
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Dynamic Models Improving and Competitive with
Statistical Models

Skill in SST Anomaly Prediction for Nino-3.4
[DJF 81/82 to AMJ 04]

15-member CFS re-forecasts
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No Substitute for Real
Prediction



Nino34 Forecast vs. Observations 13Month Lead
2

No Substitute for Real Forecasting
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Nino34 Forecast vs. Observations 6—-Month Lead
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NP Index Regression: Heat
Content And SST Along 42N

L T T T ) B v I N o« N e I

0 - i :
T40E1S0E160E170E 180 17001 GOW! SOWT40W1 F0W1 200

Heat Content And SST

1.2

0.5 1

0.5 1

0.4 1

0.2 1

_D_z .

0.4

—0.6

—0.5

Along 42N and 180

2 TTTTTT T T T T T T T T
—1B3%E 54532101 2 3 456783518

North Pacific Index = SST Averaged from 150-170 and 40-45N




0.5

0.3

-0.4

North Pacific Index Idealized Prediction Experiments
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PDO Index Regression: Heat
Content And SST Along EQ
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Schneider and Miller

Correlation Coefficient
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Conclusions

S-1 “Predictability and Prediction” Model Easily
Extends to Decadal Time Scales
— External Forcing

Model Error Significantly Contributes to Forecast
Error

Initial Condition Error Significantly Contributes to
Forecast Error

— Model Error is an Important Part of Initial Condition
Error

Initialization

— Some Success In Using “Unbalanced” Initial States
— Need for Balanced Initial States
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