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OBAMA CALLS ON NOAA TO EXTEND OUTLOOKS 15-30 DAYS

October 7, 2014 | At the United Nations Climate Summit in New York City on September 23,
President Obama delivered a major speech with a focus on the impacts of climate change in the
United States, progress the nation is making in mitigation, and the importance of building resilience
and improving our weather and climate prediction capabilities.
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extreme weatherin the 15-to-30-day range.
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T, & P Forecasts

Sources of skill?

WFOs/WPC (Deterministic)
CPC (Probabilistic)

How to convey that skill in
an operational forecast
guidance framework?



CPC’s first experimental Week 3-4 outlook wasissued <1 year from Obama’s mandate.

Experimental Week 3-4 Outlooks

Valid: 03 Oct 2015 to 16 Oct 2015
Updated: 18 Sep 2015

For further information about the Experimental Week 3-4
Outlooks, dick HERE
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EMPIRICAL GUIDANCE: COMPOSITES
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L: DIJF precipitation anomalies/frequencies associated with El Nifio.
http://www.cpc.ncep.noaa.gov/products/precip/CWIink/ENSO/composites/EC_ENP_index.shtml/

R: DJF T,,, composite 16-20 days after MJO in Phase 3. (Baxter etal. 2014, J. Clim.)

 Composites reveal ENSO and MJO influence at subseasonal timescales.

* How to convey composite values in a probabilistic manner?



PHASE MODEL METHODS

Johnson et al. (2014 — Weather and Forecasting)
Day 15-28 climatology
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* Days 15-28 forecastsof 7,,,, P generated empirically
 T,,: Janowiaket al. (1999); P” (Xie et al. 2010); both 1°



PHASE MODEL METHODS

Johnson et al. (2014 — Weather and Forecasting)

Day 15-28 climatology
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* Days 15-28 forecasts of T,,,, P generated empirically from ENSO, MJO base states.

 ENSO: ONI(3-month mean Nifio 3.4); MJO: Wheeler and Hendon (2004)



1/1/16: MJO PHASE 6 (2.4 AMP); ONI: 2.0

US Heidke Coverage
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HSS Cross validation uses leave-one-out methodology
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US Heidke Coverage
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T2m

Coverage [%)]

WHAT IF IT WERE 6 MONTHS FROM NOW?

Heidke Skill Score
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100

90

80

70

60

50

40

30

20

10

0

90+

80

70

60

50

40

Coverage [%]

30

20

JJA; Weeks 3+4; El Nino; HSS above...

1 2 3 4 5 V 7 8

MJO Phase

Weak

JJA; Weeks 3+4; El Nino; HSS above...

80 62 50 58 70 81 81 7 309

Weak

1 2 3 4 5 6 7 8
MJO Pha¥

-90

-90
+HSS: Forecast superior to random chance

-70

140W

120W

@@%‘é‘; L
= = L:L

100W 80W

-50

-30

-10

10 30 50 70 90

160W  140W  120W  100W  80W
-50 -30 -10 10 30 50 70 90

-70

JJA; El Nino; MJO Phase 6

Mean Prob Forecast

70N-
60N
son
40N
30N

20N A

10N -

180 160W 140W 120W 100W 80W

-80 -70 -60 -55 -50 +50 +55 +60 +70 +80

70N-E
60N
50N+~
40N
30N

20N

10N T T
180 160W 100W

-80 -70 -60 -55 -50 +50 +55 +60 +70 +80

140W 120W

80W




15, MJO REGIONAL INFLUENCES

Northeast — DJF — Neutral ENSO
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COMPOSITE SHORTCOMINGS

ANOMALIES FREQUENCY
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http://www.cpc.ncep.noaa.gov/products/precip/CWIi
nk/ENSO/composites/EC_ENP_index.shtml



COMPOSITE SHORTCOMINGS

ANOMALIES FREQUENCY
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COMPOSITE SHORTCOMINGS

ANOMALIES FREQUENCY Winter precipitation patterns during strong, moderate, and weak El Nino events since 1950
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RMM2

COMPOSITE SHORTCOMINGS
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slight MJO adjustment!

Can be addressed through a
regression framework.
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MULTIPLE LINEAR REGRESSION METHODS

* Predictors: All standardized (1982-2013 base)
over running 3-month period

— Daily Nino 3.4 index (OISSTv2)
— Daily Wheeler-Hendon (04) RMM1, RMM?2
— Linear trend

Predictand: 7,, or Panomaly

— Gaussian PDF then constructed using adjusted
climatological variance:

2
Uadj = O'climo \/1 - R




DJF: EL NINO; MJO PHASE 6

Phase Model HSS Regression HSS PM-Reg
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DJF: EL NINO; MJO PHASE 6
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JJA: EL NINO; MJO PHASE 6
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JJA: EL NINO; MJO PHASE 6
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CONCLUSIONS

* Both the phase model and multiple linear
regression at CPC show promise as
complimentary, skillful probabilistic 7,, and P
guidance for Weeks 3&4 for many base states
of ENSO and the MJO.

* Forecasts of opportunity provide periods of
consistently skillful forecasts despite modest
predictability expectations at Weeks 3&4.

Questions/Comments: Daniel.Harnos@noaa.gov



PHASE MODEL METHODS

Johnson et al. (2014 — Weather and Forecasting)

Day 15-28 climatology for current ENSO state Day 15-28 climatology for current MJO state Day 15-28 distribution shift from linear trend
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TRANSITION SEASON & WEAK FORCING

Heidke SkiII Score
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MAM; NEUTRAL; WEAK MJO

Phase Model HSS Regression HSS PM-Reg
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T2m

JANUARY 15-29, 2016 VERIFICATION

Phase Model Regression Verification

Combined Week 3-4 T2m: QObserved Temperature Category

DJF 2016 Gaussian Adjusted Probabilities 14-Days Ending 29.an2016
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JANUARY 15-29, 2016 VERIFICATION

Official Forecast

Heidke Skill Score: 72.5 Heidke Skill Score: 12.0



