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Fig. 3. Individual vertical profiles of (a-b) relative humidity and (c-d) wind speed. Panels (a, 681 

c) and (b, d) show cases with SST>4.0°C and SST≤4.0°C, respectively. A red dot 682 

represents the MLH and potential temperature of each profile. 683 
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Fig. 4. Composite vertical profiles of (a) potential temperature, (b) relative humidity, (c) wind 688 

speed, (d) normalized temperature by the MLH. Solid and broken lines represent averages 689 

for SST > 4.0°C and SST ≤ 4.0°C, respectively.  690 
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Figure 5. As in Fig. 4a, but for (a) southerly and (b) northerly cases. 697 
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 703 

Fig. 6. (a) Frequencies of the lowest cloud base height north of 39.0°N counted in 50-m 704 

bins. Solid and dashed lines denote cloud base heights on the warm and cold sides of the 705 

Oyashio front, respectively. (b) Southerly and (c) northerly cases. 706 
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 711 

Fig. 7. (a) Location of the section shown in (b)–(d) (red). The thin black line shows the entire 712 

ship track same as shown in Fig. 1a. (b) SST (blue) and surface air temperature (red) 713 

observed from 0430 UTC 6 April to 2226 UTC 7 April 2013 (Period II). (c) Virtual potential 714 

temperature (K) and (d) relative humidity (%) observed with radiosondes. Triangles at the 715 

bottom of panels (c)–(d) show radiosonde launch positions. 716 
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 721 

Fig. 8. (a) Observed SLP and (b) detrended SLP (gray) during Period II. The dashed line in 722 

(a) is the linear fitting line. The bold black line and circles in (b) denote the thermally 723 

induced SLP anomaly estimated by equation (1). 724 
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Fig. 9. (a) Pathfinder SST averaged over 4–6 April 2013. White areas denote land or mean 729 

SST < 2.0°C. All data, including those with the lowest quality flag, were averaged, so only 730 

the spatial distribution pattern should be considered. The white line and dots denote the 731 

ship track and the radiosonde launch positions from 2359 UTC 4 April to 1618 UTC 5 April 732 

(Period I). (b) In situ SST (blue) and surface air temperature (red). (c) Virtual potential 733 

temperature (K), (d) relative humidity (%) and (e) wind speed (m s–1) observed with 734 

radiosondes. Triangles at the bottom of panels (b)–(e) show radiosonde launch positions. 735 

Red dots in (c) represent the MLH.  736 
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Fig. 10. (a) Ceilometer backscatter (color scale: 10–5 sr–1 km–1) and cloud base height 741 

(magenta dots), (b) surface heat fluxes (W m–2), (c) surface mixing ratio (kg kg–1), and (d) 742 

surface wind speed (blue line; m s–1) and direction (black line) observed during Period I. 743 

Black, blue, and red lines in (b) denote downward longwave radiation, latent heat flux, and 744 

sensible heat flux, respectively. Thin blue dashed lines denote 146.4°E and 147.0°E. 745 
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Fig. 11. (a) Weather chart at 1200 UTC on 5 April 2013. (b) Schematic picture of the surface 761 

winds modified by the SST fronts of a warm ocean streamer. Upper white arrows represent 762 

the surface winds without the modification by the differential heating. Lower white arrows 763 

show the winds affected by the SST fronts. 764 
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Fig. 12. Thermally induced SLP anomaly estimated by equation (1) along the observation 769 

line shown in Fig. 9a during Period I (black line). Blue line shows a geostrophic wind 770 

anomaly component perpendicular to the observation line corresponding to the SLP 771 

anomaly estimated on the assumption of no surface friction. 772 
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