Impact of Sea Surface Temperature Biases
on Tropical Cyclone Simulations

Wei-Ching Hsu, Christina M. Patricola , Ping Chang,

Texas A&M University
College Station, TX, USA

Tropical Atlantic Conference and PREFACE General Assembly
Paris, France, Nov. 28 -Dec. 2, 2016




CMIP5 Model SST Bias

Tropical SST Biases
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Questions:

A Can SST biases have an impact on
TC simulations and predictability?

A Which biases are most detrimental
to TC simulations?

A Can biases in one basin influence
TC simulations in other basins?

A What are the underlying
mechani sms govern

L1 ] [ 5 | influence on TC simulation?
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Modeling Approach

Control SST [°C]

Ensembles of 27 km WRF Tropical Channel Model Simulations (Each of 16 Runs):

A CTRL: Observed climatological SST
A AtIWB:  Atlantic warm SST bias + Observed SST
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Ensembles of 27 km WRF Tropical Channel Model Simulations (Each of 16 Runs):
A CTRL: Observed climatological SST

A AtIWB:  Atlantic warm SST bias + Observed SST

A AtICB:  Atlantic cold SST bias + Observed SST

A AtTB:  Atlantic warm and cold SST biases + Observed SST

A PacWB: Same as AtIWB except Pacific warm SST bias

A PacCB: Same as AtICB except Pacific cold SST bias

A PacTB: Same as AtITB except Pacific warm and cold SST biases

A GloTB: Same as PacTB except also including Atlantic SST biases




Impact of Atlantic Biases on TCs
(@) Track density: AtIWB — CTRL
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Accumulated Cyclone Energy and TC Numbers

(b) Eastern North Pacific ACE (c) Western North Pacific ACE

(a) Atlantic ACE
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Genesis Potential Index (GPI)
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Vorticity Humidity Wind Shear

(Emanuel and Nolan, 2004)

d = absolute vorticity at 850 hPa
H = relative humidity at 600 hPa

V. heqr = Vertical wind shear between 850 hPa and 200 hPa

Vot = potential intensity (function of SST and vertical profiles of atmospheric
temperature and moisture)




SST Bias Induced GPI Changes

(a) GPI: AtWB — CTRL
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(b) GPI: AtICB - CTRL




