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Fig.1 Topography of the eastern Pacific gap wind regions
( the colored bar indicates the terrain elevation;
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Fig.2 Climatological ( a) 10 m wind( vector; unit: m/s) and 10 m wind speed( contour; unit: m/s) and ( b) SST( contour; u—

nit: °C) in winter and their corresponding standard deviations ( shading) on the sub-seasonal scale ( the black boxes

indicate the key areas of TT and PP)
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)
Fig.3 (a c e) Temporal variations of TT gap wind intensity( wind speed units: m/s; dashed red lines in indicate 12 m/s) in
winter and (b d f) the corresponding wavelet analysis spectrum( period units: d; solid black lines indicate 95% confidence

level and curved lines represent the cone of influence) : (a b) climatological mean from 1998 to 2014; (¢ d) 1998; (e

f) 2013
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Fig.4 Composite anomalies of ( a) 10 m wind( vector; unit: m/s) and 10 m wind speed( shading; unit: m/s) (' b) SST

; TT
; :m/s); (b) ( :C);

(unit: °C) (c) net heat flux( shading; unit: W/m?) and SST tendency ( contour; unit: °C /d) between positive
and negative phases of the gap wind( The downward fluxes are defined as positive.Only winds anomalies excee—
ding the 95% confidence level are shown.The shading indicates statistically significant changes at the 95% confi-

dence level and higher confidence levels.The black boxes indicate the key areas of TT and PP)
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Fig.5 Composite anomalies of ( a=f) 10 m wind( vector; unit: m/s) and 10 m wind speed( shading; unit: m/s) ( al-f1) SST
( shading; unit: m/s) at lead-ag times relative to the gap wind peak phase( The shading indicates statistically significant
changes at the 95% confidence level and higher confidence levels.The black boxes indicate the key areas of TT and PP) :

(a al) day —=4; (b bl) day =2;(c cl) day 0;(d dl) day 2; (e el) day 4;(f f1) day 6

6 TT (a) PP (b) 10 m (SST )
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Fig.6  Correlation coefficients between 10 m wind speed anomalies and SST anomalies( SST solid line) and be—
tween 10 m wind speed anomalies and water vapor( VAP dashed line) ( All anomalies are area averaged o—
ver the ( 11.5°=16.0° N 97.0°-93.0° W) in (a) and ( 7.0°~11.5°N 92.0°-86.0°W) in ( b) .The dashed
lines denote the 95% confidence level) : ( a) TT; ( b) PP
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Fig.7 Composite anomalies of (a b c) precipitation( shading; unit: mm/d) and 10 m wind( vector; unit: m * s™') and
(al bl cl) cloud liquid water( unit: mm) at leaddag times relative to the gap wind peak phase( The shading
indicates statistically significant changes at the 95% confidence level and higher confidence levels.The black bo-

xes indicate the key areas of TT and PP) : (a al) day O; (b bl) day 2; (¢ cl) day 4
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Fig.8 Differences of ( a) sea level pressure( unit: hPa)

TT PP )
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Fig.9 Composite anomalies of (a b ¢ d) sea level pressure( unit: hPa) and (al bl ¢l d1) 500 hPa geopo—
tential height( unit: dagpm) at leaddag times relative to the gap wind peak phase ( The shading
indicates statistically significant changes at the 95% and higher confidence levels.The black boxes indi-

cate the key areas of TT and PP) : (a al) day—4; (b bl) day-2;(c cl) day O
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Sub-seasonal variation of gap winds over the eastern Pacific and its associ—
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Based on high—resolution satellite observations and NCEP-CFSR reanalysis results this study investigates the
sub-seasonal variation of the winter gap wind over the eastern Pacific and its associated air-sea interaction.lt is ob—

served that gap wind displays a significant sub-seasonal cycle during the period of 4—16 days.In the sub-seasonal
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cycle the relationship between the gap wind anomaly and its underlying sea surface temperature( SST) anomaly
undergoes a significant transition when the gap wind reaches its peak phase.Before the peak phase their relation—
ship is negative indicating an atmosphericHo-oceanic forcing. During this period the increasing northerly winds
blow toward the Gulfs with a dry and cold air flow enhancing the surface net heat fluxes loss in turn leading to
the SST decreased.After the peak phase ends the relationship between gap wind anomaly and its underlying SST
anomaly turns positive corresponding to an oceanic—to-atmospheric forcing and particularly worth noting is that
the negative SST anomalies can last for 6 days.The associated cold SST anomaly in turn suppresses the turbulent
mixing causing the sea surface wind speed to decrease.In addition the atmospheric circulation anomalies over the
eastern Pacific toward North America may exert an influence on the sub-seasonal variation of the gap wind.Posi—
tive sea level pressure anomalies over the North Pacific move southeastward as the gap wind increases and reach
Mexico Bay when the gap wind reaching its peak.The sea level pressure anomalies over Mexico Bay enhance the
North American High so as to enlarge the pressure differences between the east and west side of the Gulfs there-

by contributing to the gap wind peak.
gap wind, eastern Pacific; sub-seasonal variation; air-sea relationship
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