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National Center for NCEP Climate Arctic System Cross-Calibrated Multi-
Environmental Prediction

Forecast System Reanalysis Platform Ocean Surface
Reanalysis II . Wind Components
Reanal CFSR (ASR)
(NCEP/ DOE ) canalysis (CFSR) (CCMP v1.1)

Evaluate uncertainty in the wind forcing data sets and assess the
influence of the discrepancies on the Arctic Ocean models

Wind comparison at different spatial and temporal scales, 2000-2009:
 Climatology, seasonality, synoptic events
 Basin-scale circulation, mesoscale, sub-mesoscale

Approach:

* Intercomparison of wind data sets and comparison to RSS QuikSCAT
« Comparison to meteorological buoy observations

 Sensitivity numerical experiments with different wind data sets



_ o7 g i L
MNCE‘\PR EOFl, 28% . $\, 0.0s2
& a \\ l Iams 0.013
LT, l‘m“ aom 0.011
5 B "
> l 'Mm 0.009
Q
N lr.xoza lo_oo? 0.007
)' 0.02 0.005 . 0.005
{
/ 0.012 0.003 0.003
¢
5,3 D004 0.001 0.001
0 -0.004 0.001 0,001
0.003 -0.003
i
l-o.ws = o005
I-n.w: -0.007
I 0.009 0,009
I'”-'“" 00
I 0.073 0,013
o 0015
I T N TN T T T N TN N T T A | [ T | JU 3
’ Winter PC - = 3.5¢-04 B8 e a7
4 Winter PC. = 4.0e-05 14\ Summmer PO =23 3¢ 3 Winter PC - = 2.3¢-04
Sumnier PC = -3,9¢-05 T 14 Summer PC = -2 3¢-04

2000

2041 2002 2003 2004 2005 26 2007 2008 2009

Spatial Eigenvectors of the
1t EOF and Principal
Components
of the Area-Mean Vorticity

Bourassa and Ford, JAOT, 2010:
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NCEPR has higher probability
of strong winds in winter (> 15
m/s) than the other wind data

Probability of the low winds
(<2.5 m/s) 1s markedly higher
in the NCEPR compared to the
other data sets

The probability and magnitude
of the northern winds in winter
are too high in the NCERP

Directional statistics of summer
winds for QuikSCAT looks
noticeably different. This has not
been observed in other analyzed
regions (ice contamination due
to proximity to the ice edge?)



Tracking criteria:

* {>9e-55!

* Closed C contour of a near-circular shape

* Inside the closed C contour, there exists local speed minimum
¢ Max C ~ coincides with local speed minimum

ASR, Wind Vorticity x 1e5, s! ASR, Wind Speed, m/s
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Cyclone Counts

00 - NCEPR2 B Winter Summer

800 1
LLLLLLEL]

600
200 1

400

0 49 50 49 47 49 53 49 46 44 49
2000 2002 2004 2006 2008

CFSR -
_._._._| B Winter Summer
800 1

=<0 56 53 ;
- BgeEenngl
400 1

202' 45 44 43 43 47 52 44 44 40 46
2000 2002 2004 2006 2008

600 . Winter Summer ]
200 F
0 35 39 39 37 41 44 37 33 42 43

2000 2002 2004 2006 2008

CCMP Il Winter Summer

1000
800 ]

55
400 ]

208‘41 47 42 42 45 48 45 43 40 48
2000 2002 2004 2006 2008

QuikSCAT W Winter

Summer |

lIlIH &

. 42 44 44 35 46 49 45 40 34 49
2000 2002 2004 2006 2008

200

100

Cyclone Statistics

PDFs of CycloneWind Speed
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PDFs of Integrated KE of Cyclones
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Conversion of the buoy winds to 10-m winds:
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* equivalent-neutral winds (for comparison with CCMP & QuikSCAT)

* stability-dependent logarithmic profile (for comparison with the reanalysis winds)
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