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Hurricanes WG objectives 
• An improved understanding of interannual variability, and 

trends, in tropical cyclone activity from the beginning of 
the 20th century to the present.  

• Quantifying changes in the characteristics of tropical 
cyclones under a warming climate. 

 



Hurricanes WG tasks 
• Define common experiments for model simulations by 

participating modeling group 
•   Supply common data sets and tropical cyclone metrics 

for those experiments 
• Coordinate the evaluation and reporting of common 

experiments and the storage of model output  
• Organize workshops to present and discuss the results 
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Simulations: 
• Climatology 
• Climatology plus 2K 
• Climatology + 2CO2 

• Climatology plus 2K + 2CO2 

•  Interannual 



Model Data: 
Model Resolution Runs Number of years 
CAM5.1 1 deg 

0.25 deg 
Climo, p2K, 
2CO2, p2K2 CO2 

15 years 

Echam5 - INGV 0.75 deg Climo, p2K, 
2CO2, p2K2 CO2 

10 years 

CNRM 0.5 deg Interannual 40 years 
FSU 1 deg Climo, 2CO2, 

p2K, Interannual 
5 yrs, 10 yrs, 10 
yrs, 25 years 

HIRAM GFDL 0.6 deg Climo, p2K, 
2CO2, p2K2 CO2, 
Interannual 

20 years 
 
30 years, 3 ens. 

GISS  1 deg Climo, p2K, 
2CO2, p2K2 CO2, 
Interannual 

20 years 
 
20 years, 3 ens 

GSFC - NASA 0.6 deg Climo, p2K, 
2CO2, p2K2 CO2, 
Interannual 

20 years 
 
30 years 



Model Data II 
Model Resolution Runs  Number of years 
HadGEM3 1 deg 

0.5 deg 
0.25 deg 

Climo, p2K, p2K 
2CO2 

20 years 

JAMSTEC 0.14 deg Climo, GW 4 months  
MRI-CGCM3 0.8 deg Interannual, 

p1.83K CO2F, 
SSTf, CO2F 

25 years 

NCEP 1 deg Climo, p2K, 
2CO2, p2K 2CO2 

20 years  

WRF 1 deg (Atlantic) Climo, Interannual 20 years 



Issues 
• Varying periods, variables and runs among the models. 
• Not all modeling groups are providing the data in all time 

frequencies necessary for the analysis (monthly, data, 6-
hourly). 

• Serving the data for the community after the WG 
publishes papers analyzing the dataset is still an unsolved 
problem. 



WORKING GROUP 
OUTPUTS 



1st Hurricane WG Workshop:  
27-28 January 2012, New Orleans, LA 

• Duration 1 and ½ days 
• 15 speakers (only WG members, per invitation) 
• Planning: 

• Simulations 
• Diagnostics 
• Data storage 

• Preliminary results from individual groups 



2nd Hurricane WG Workshop: 
5-7 June 2013, GFDL, Princeton NJ 

• Duration: 2 and ½ days 
• 30 speakers: WG 
members and additional 
contributors 

• Workshop report available 
at the US CLIVAR 
website:  
• US CLIVAR Hurricane 

Working Group report, US 
CLIVAR Report No. 2013-5, 
pp. 1-18. 

!

 

  U.S. CLIVAR: Climate 
Variability and Predictability 

. .

U.S. CLIVAR Report 

No. 2013-5 

 

November 2013 

U.S. CLIVAR Project Office 

Washington, DC 

!

 

 

November 2013 

!

U.S. CLIVAR Hurricane  

workshop report 



Special Session:  
AMS 31st Conference on Hurricanes and 
Tropical Meteorology, 31 March – 4 April 
2014, San Diego, CA  
• 2 oral Sessions: April 4 morning and afternoon: 
15 talks 

• Speakers: WG members and contributors 
• Additional posters 



US CLIVAR Variations – Fall 2013: 
Hurricane Working Group 
•   4 articles by WG 
members: 
• K. Walsh et al. 
• S.J. Camargo 
• M. Roberts et al. 
• M. Zhao et al. 



Journal of Climate:  
US CLIVAR Hurricanes and Climate 
Special Issue  
• Kevin Walsh – collection organizer 
• As of today: published papers: 9 papers 
• Other papers in various stages of publication 
•  Initial plan ~ 20 papers 



Bulletin of the American 
Meteorological Society (BAMS) paper 
• Submitted: May 2014 
•  Lead author: Kevin Walsh 
• Contribution of all WG members (co-authors) 

Hurricanes and climate: the U.S. CLIVAR working group on hurricanes

Kevin J.E. Walsh, Suzana J. Camargo, Gabriel A. Vecchi, Anne Sophie Daloz, James Elsner, 

Kerry Emanuel, Michael Horn, Young-Kwon Lim, Malcolm Roberts, Christina Patricola, 

Enrico Scoccimarro, Adam H. Sobel, Sarah Strazzo, Gabriele Villarini, Michael Wehner, 

Ming Zhao, Jim Kossin, Tim LaRow, Kazuyoshi Oouchi, Siegfried Schubert, Hui Wang, Julio

Bacmeister, Ping Chang, Fabrice Chauvin, Christine Jablonowski, Hiroyuki Murakami, 

Tomoaki Ose, Kevin A. Reed, R. Saravanan, Y. Yamada, Colin M. Zarzycki, Pier Luigi 

Vidale, Jeffrey A. Jonas and Naomi Henderson

High-resolution climate models can now simulate many aspects of tropical cyclone climate, 

but a theory of tropical cyclone formation remains elusive.

For submission to the Bulletin of the American Meteorological Society.
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Model output database 
• Will soon be available to other scientists 
• Currently hosted by Lamont-Doherty Earth Observatory, 

Columbia University 
• Monthly data can be available from Lamont to the general 

public 
• Daily and six-hourly data: a different host will be needed – 

no resources for that at Lamont. We are currently 
investigating the possibility for the data to be hosted in 
Australia. 



RESULTS HIGHLIGHTS 



TC characteristics in the models 
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Shaevitz et al., 
J. Climate, in review 
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TC frequency changes in future simulations 

Zhao et al., CLIVAR Variations 2013 



Figure by 
Emanuel 

Statistical-dynamical downscaling: 
Synthetic Tracks 

Walsh et al., BAMS, in review 
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Figure 6: Same as Fig. 2 except for the downscaled simulations.  
 Daloz et al., J. Climate, in review 



ENSO impacts on Atlantic TCs 

37 
 

 771 
Fig. 5. Composites of track density during EP El Niño (left column), CP El Niño (middle 772 

column), and La Niña (right column) for five individual model ensemble mean (top five rows) 773 
and MME mean (bottom row).  The boxes with dash lines denote the MDR. 774 
  775 
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 749 
Fig. 2. Composites of TC track density (top row) and track density anomaly (middle row) 750 

for (a),(d) EP El Niño, (b),(e) CP El Niño, and (c),(f) La Niña years, and distribution of TC 751 
origins during (g) five EP El Niño, (h) five CP El Niño, and (i) five La Niña years derived from 752 
observations.  The anomalies circled by light lines (middle row) are above the 90% significance 753 
level estimated by the Monte Carlo test.  The boxes with dash lines denote the main development 754 
region (MDR; 10o–20oN, 20o–80oW). 755 
 756 
  757 

Wang et al., J. Climate, in press.  



Precipitation 

Villarini et al., 
J. Climate 2014 



ISSUES – FUTURE WORK 



Issues and future work 
• Simulations with more realistic SST for future scenarios 
• Couple simulations: mixed layer, ocean model 
• Sensitivity to model parametrizations, dynamical core, etc 
• Discussion of a follow-up working group for CLIVAR led 

by Kevin Walsh and Isaac Ginis:  
•  Ocean impacts of tropical cyclones (main focus) 
•  Coupled models and tropical cyclones (alternative idea advocated 

by others in the WG) 


