
Global SSTPrediction UsingHYCOM:

Impact of Atmospheric Forcing

By

A. BI ROL K ARA , AL AN J. WAL L CRAFT AND HARL EY E. HURL BURT

Naval Research Laboratory (NRL)

StennisSpaceCenter



CONTENTS

� Global HYCOM

� Climatologically–forcedSSTsimulations

� NO data assimilationor temperature relaxation

Wewould lik e to answerthe question:

How doesglobal HYCOM perform

whenusingvarious atmosphericforcing products?



GLOBAL HYCOM DESCRIPTION

� ��������	 fully global model

� �
����
 	 near equator

� Ar ctic bipolar patch

� 26–layer HYBRID

� Initialization: ����� 	 GDEM3 climatology

� Monthly ri ver dischargefr om NRL database

� Seasurfacesalinity relaxation to monthly GDEM3

� Bulk formulation for sensibleand latent heat fluxes

� Shortwave and longwave radiation fr om archived products

� Water turbidity basedon SeaWiFS oceancolor data

� 2–bandschemefor attenuation of shortwaveradiation



HYCOM SIMULA TIONS

� Atmospheric forcing

� ECMWF Re–Analysis:ERA–15

� ECMWF Re–Analysis:ERA–40

� Normal Year Forcing: CORE–CNYF

� Validation over the seasonalcycle:

� HYCOM SSTversusNOAA/NCEP SST

� 12monthly meanSSTat eachmodel grid

� Producestatistical error maps:

� Mean error, RMS differ enceand skill score



MEAN ERROR (BIAS)
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Global averageof meanerror = –������
 	��
HYCOM useswind stressand thermal forcing fr om ERA–15.



RMS SSTDIFFERENCE
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Global averageof RMS SSTdiffer ence= �
����� 	��
HYCOM useswind stressand thermal forcing fr om ERA–15.



SSTSKILL SCORE
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Skill=1: PERFECT prediction, Skill $ � : POOR prediction

Global averageof SSTskill = 0.43

HYCOM useswind stressand thermal forcing fr om ERA–15.
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Equatorial Atlantic: PIRATA buoy ( �0/ 	21 3�� � 	54 ) in 1998
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South Atlantic: Climatology Comparisonsat ( / ��	21 3�����	84 )
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SUMMARY

� HYCOM generally predictsSSTwell

� Low SSTskill:

� high southern latitudes

� equatorial Pacific warm pool

� Problemsin atmosphericforcing

� Corr ectionsmust beperformed

� Mean correction usingother climatologies

� Needsatellite–basedradiation and wind


