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high latitude (H) and low latitude (L), based on whether the quasi-stationary wave trains propagating downstream in the
Northern Hemisphere in the winter are reflected in Europe. The wave reflection is related to the North Atlantic
Oscillation (NAO). In the H (L) type winter, the Rossby wave trains associated with the NAO mainly propagate
downstream along the high-latitude (low-latitude) path. We compared the relationships between the NAO and
atmospheric circulation, surface air temperature (SAT), sea surface temperature (SST), and precipitation in the two types
of winter. The results show that in the H-type winter, 300-hPa geopotential height anomalies are positively correlated
with the NAO in western Siberia and western—central Siberia, while in L-type winter, 300-hPa geopotential height
anomalies are positively correlated with the NAO in eastern coast of Asia (about 40°N) and North Pacific; meridional
wind anomalies associated with the NAO in the H-type winter form wave trains in the mid-latitude, while in the L-type
winter, meridional wind anomalies form wave trains in the subtropics; SAT anomalies in the H-type winter are positively
correlated with the NAO in the high latitudes of inland Eurasia, while SAT anomalies in the L-type winter are relatively
weak in the high latitudes of inland Eurasia, but the SAT anomalies caused by the NAO can extend to northeastern Asia.
Main differences in precipitation between the H-type winter and L-type winter are found in China. In southern China, the
relationship between the H-type winter precipitation anomalies and the NAO is relatively weak, while that between the L-
type winter precipitation anomalies and NAO is positively correlated; SST anomalies are positively correlated with the
NAO in the mid-latitude area of the North Atlantic during the same period, while the SST anomalies related to the NAO
in the L-type winter are relatively weak in the mid-latitude area of the North Atlantic, and stronger in the northern and

southern North Atlantic. Generally speaking, the NAO has different downstream effects in the H-type and L-type winters.
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ML 3. NAO IE () A7 AHX B3 A6 K 78 Ak
DX i 6 3 DX HH A2 3 s B2 DA K SLP e (OB 5
FEF Fvs s IX B AL s DL SLP IE (ff) &
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Table 1 H-type (high latitude type) winters and strong L-

type (low latitude type) winters from 1957/1958 to 2001/
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160°E) £ ¥ 300 hPa {7 3 15 5 37 5 ~F- 43 A LA K

REFENEM. EHEAZER, B2, bkt
S X A A B B R REST, BRI PGS ALSE AR &R AN
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Fig. 1 300-hPa geopotential height anomalies (gpm) in (a) H-type winters and (b) L-type winters and (c) their difference (the regions above 95%

confidence level are shaded). Solid (dashed) contours represent positive (negative) values and the zero contours are omitted, contour intervals are

200 gpm
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Fig. 2 Sea surface temperature anomalies in (a) H-type winters and (b) L-type winters and (c) their difference (the regions above 90% confidence

level are shaded with grid lines)
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Fig. 3 Regressed monthly anomalous geopotential height (contour, units: gpm) at (a, b) 300 hPa, (c, d) 500 hPa, and (e,f) 850 hPa onto the monthly
NAO index in (a, c, ) H-type winters and (b, d, f) L-type winters. Solid (dashed) contours represent positive (negative) values and the zero contours

are omitted, contour intervals are 100 gpm. The regressed results at the 95% confidence level are shaded
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Fig. 4 Regressed monthly anomalous meridional wind at 300 hPa (contour, units: m/s, solid /dashed contours represent positive/negative values and

the zero contours are omitted, contour intervals are 1 m/s; the regressed results above the 95% confidence level are shaded) onto the monthly NAO

index and the corresponding stationary wave activity fluxes (vector, units: m* s2) during (a) the H-type winters and (b) L-type winters
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Fig. 5 Regressed monthly anomalous surface air temperature (contour, units: K) onto the monthly NAO index during (a) the H-type winters and (b)

L-type winters. Solid (dashed) contours represent positive (negative) values and the zero contours are omitted, contour intervals are 0.5 K. The

regressed results at the 95% confidence level are shaded
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Fig. 6 Regressed monthly anomalous precipitation (mm/month) onto the monthly NAO index during (a) the H-type winters and (b) L-type winters.

The regressed results above the 95% confidence level are shaded with grid lines
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Fig. 7 Regressed monthly anomalous sea surface temperature (SST, contour, contour intervals are 0.1 K) onto the monthly NAO index during (a) H-
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are 0.1 K. The regressed results above the 90% confidence level are shaded
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