Towards Seasonal Predictions of Regional Hurricane Activity
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Hypothesis: tnhanced resolution & corrected large-scale climate
improve simulation and prediction of regional climate & extremes.

Practical Goal: Build a intraseasonal to multi-decadal forecasting systems to:
* Yield improved forecasts of large-scale climate
* [Enable forecasts of regional climate and extremes
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Hybrid Statistical-Dynamical, based on two SST indices, show skill in single
GCM and 2-GCM predictions
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NMME Models Exhibit Skill in Predictions of SST Indices

GFDL
GFDL_FA

g e NASA
— COLA
|"<L.J 0.2- D gt — ] —CWNG2
<0
=
0.1
00 : v>~ Y 12 ‘to :) |>| ! 4 . | ; Y 12 ‘to :’ |
= C > = = c g 5 € 32 < = c > |
235 § 3313 8 2% 35333 5§ 228 58 3
Initialization Months Init:atzation Months |

Beda Luitel, G. Villarini, et al. (2015, in prep.)



For predictions of NA Seasonal Hurricane Frequency Multi-model

average more consistently skillful than models

Beda Luitel, G. Villarini, et al. (2015, in prep.)
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Correct predictions of basin-wide active 2010 but not of U.S. landfall absence

Predicted and Observed Annual Number of North Atlantic Hurricanes
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Can we reliably predict statistics of storms
more regionally than “basin-wide” number?

Vecchi and Villarini (2014, Science)



GFDL FLOR: txperimental high-resolution coupled seasonal to
decadal prediction system

Goal: Build a seasonal to decadal forecasting system to:
Yield improved forecasts of large-scale climate
Enable forecasts of regional climate and extremes
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Modified version of CM2.5 (Delworth et al. 2012):

* 50km cubed-sphere atmosphere

* |® ocean/sea ice (low res enables prediction work)
~ | 5-18 years per day allows multi-century integrations.

Contributed to NMME from March 20 14.



Artificially correcting climatological SSTs through flux adjustment

mproves simulation (and prediction) of TC tracks
Location of Tropical Cyclone Genesis T{opical Cyclone Track
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Can we reliably predict statistics of storms more regionally than
“basin-wide” number?

48-Member Average FLOR, FLOR-FA, FLOR-A06, FLOR-FA.0S Initialized 1-July
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Shaded: Can experimental FLOR forecasts distinguish years with
many and few storms passing within [0°x10® of a point.
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FLOR-FA outperforms FLOR at predictions of regional
(and basinwide) TC activity — particularly at long leads

(a) Percentage of TC areas with significant rank correlation (b) Percentage of TC areas with rank correlation > 0.5
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FFEXPERIMENTAL RESEARCH PRODUCT — NOT AN OFFICIAL OUTLOOK *#%*
Experimental 2014 TC density forecasts

Anomalous TC density
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Source: wikipedia

Forecasts of 2014 TC density anomaly with GFDL-FLOR-HAD | 3
initialized |-April-2014 and [-July 2014.

Contour: all values

Shade: locations with significant retrospective correlation
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Most impactful hurricanes tend to be strongest.

Need prediction models that can capture them. New prototype model
("GFDL-HIFLOR", first run May 2014) able to simulate Cat. 4-5s

Global Tropical Storms normalized histograms of max wind
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HIFLO
Cat. 4

R prototype NOAA-GFDL prediction model recovers
-5 history...experimental predictions encouraging...

li)c) Categories 4 and 5 (>114kt) Frequency in the North Atlantic (1971.2012)
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Summary

- Multi-model ensemble yields improved predictions of basinwide
Atlantic hurricane frequency

- Increased atmospheric and land resolution:
mproved forecasts of large-scale climate
—nable forecasts of regional climate and extremes

- Skillful seasonal predictions of TC activity at regional scales appear

feasible
Large (many |0s) ensembles appear desirable

- Flux adjustment improves simulation and seasonal prediction of
regional climate and extremes.



