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* Provision of global diurnal warming estimates at
multiple depths to complement foundation
analyses

 Facility for regular intercomparison and
validation of diurnal warming models

 Component of NESDIS effort to incorporate
diurnal warming compensation in SST analysis



Approach

Computation of hourly
estimates of diurnal
warming at multiple
depths

— Subskin

— 20 cm

— 1m

— 5m

Physically based models

— Kantha-Clayson model
with wave effects

— COARE

Forcing with numerical
weather prediction inputs

Source for data access

U.S. Department of Commerce | Mational Oceanic & Atmospheric Administration | MOAA Research

Physical Sciences Division

Earth System Research Laboratory
Physical Sciences Division
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Modeled Diurnal Warming Amplitude

Application to GFS Forecast Fields
Images available starting on November 16, 2014
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Model Inputs N4

 GFS analysis fields, 6 hourly, 0.5 degree
— Wind stress
— Radiative and turbulent fluxes
— Sea surface temperature

— Specific humidity and air temperature for heat flux
modulation

« Wave Watch Ill Wave Model

— Wave period, direction, and significant wave height

— Stokes Dirift velocity estimated assuming Pierson-
Moskowitz spectrum



Sample Model Forcing Fields
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Model Practicalities @

* Models initialized based on SST
* Fluxes interpolated to model time step

* Model run globally for 2 days with output taken
from the second day

* Run with one day lag
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Kantha-Clayson Model R
Validation

* Application to direct cruise forcings

» Evaluation with NWP forcing
— SEVIRI validation

— Daytime SST - foundation value computed from
previous night



Validation Against Ship-Based @
Observations

Modeled diurnal warming at the subskin compared with
observations from cruises in multiple geographical regions

Bias and RMS difference in estimated warming stratified as a
function of local solar time for cases with wind speeds <4 m/s

Bias largely removed, but note RMS variability

Hourly Model Bias and EMS, Low Winds
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NWP Forcing / SEVIRI Validation

» Patterns look good.

June 21, 2014, 1400 UTC
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NWP Forcing / SEVIRI Validation (@
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» Patterns look good...

* Closer investigation shows apparent
overestimation of warming

— Apparent in COARE as well
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Comparison of Observed and Modeled Diurnal Warming
SEVIRI Domain — 21-30 June 2014
Kantha Clayson Model with Stokes Drift
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Observed Warming Amplitude [K]

Direct Comparison of Warming
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What is the Problem? @

» Clearly tied to 6-hourly NWP inputs

* Overestimation of insolation?
— Integrated insolation compared with Weller moorings
— Values fall within observed distribution

* |ssues with lack of wind variability?

— Low wind speeds persist for multiple hours with
Interpolation approach

— Magnifies diurnal warming

« Solution?
— Implementation of wind gustiness factor



Observed Warming Amplitude [K]

Direct Comparison of Warming
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Observed Warming Amplitude [K]

With Gustiness
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Illustration of Web Interface

o,
& TMENT OF o
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Modeled Diurnal Warming Amplitude

Application to GFS Forecast Fields
Images available starting on July 1, 2015
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http://www.esrl.noaa.gov/psd/psd2/coastal/satres/data/html/diurnal_sst_analysis.php
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Modeled Diurnal Warming Amplitude

Application to GFS Forecast Fields

Images available starting on November 16, 2014
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The GFS data are provided courtesy of NOAAMNCEP.
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Modeled Diurnal Warming Amplitude

Application to GFS Forecast Fields
Images available starting on November 16, 2014
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New facility available for access and evaluation
of global diurnal warming estimates to
complement foundation analyses

Hourly diurnal warming estimates at multiple
depths

Data to be available for download

Enhanced validation capabilities coming, but
Initial results promising

Feedback invited



