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ABSTRACT

The mid-Atlantic trough (MAT) is one of the most prominent circulation systems over the mid-Atlantic
during the boreal summer, which is viewed as an atmospheric bridge linking the American-Atlantic-Eurasian
climate. On interannual time scale, the variation of MAT is significantly associated with the North Atlantic
Oscillation and a southeastward propagating stationary wave that originates from the northeastern Pacific (Fig.
1(a)-(b)). The associated sea surface temperature (SST) pattern shows a meridional quadripole structure over
the tropical Atlantic and the North Atlantic, which is similar to the negative Atlantic meridional mode (AMM,;
Fig. 1(c)). Moreover, the correlation coefficient between the interannual variability of MAT (MAT _IAV) and
the AMM index significantly exceeds the 99% confidence level. The strong trough is associated with the
warmer surface temperature over central-northern North America and the North Atlantic, which might be
related to the higher pressure over these regions. Similarly, corresponding to the lower pressure over the
Arctic region, the subtropical North Atlantic and the northeastern Pacific, the colder surface temperature
appears over these areas (Fig. 2(a)). When the trough is strong, significant negative precipitation anomalies
occur over the north of the Mediterranean Sea and the Black Sea, as well as the northeastern Atlantic because
of the low-level northeasterly winds over these areas (Fig. 2(b)). On interdecadal time scale, there exists a
(a) Regressions of H200 & UV200 against MAT 1av  Sidnificant negative correlation between the MAT and the

e >4 Atlantic Multidecadal Oscillation (AMO; Fig. 3). When the
6N L@ S ) -~ trough is weak, the warmer surface temperature appears over
30N oz PACE I R T almost entire North Atlantic (the feature is similar to the

i SN s AMO), South Europe, East Asia and the North Pacific (Fig.
180 120W 60W 0 60E  120E 180 4(a)). The weak trough is associated with a dipole structure of

e [ DRSS anomalous rainfall over the North Atlantic and the Greenland

(Fig. 4(b)).
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(a) Regression of Ts against MAT_IAV
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(b) Regression of Precip against MAT_IAV
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Fig. 2 Same as Fig. 1, but for (a) surface temperature (units: °C) and (b) precipitation (units: mm day™). The
dots indicate the values that are significantly above the 95% confidence level.

1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1
0.0 4—wmAT DV ——— AvO 2
1.0 _i‘\_/”‘\\ z_
00 \// i
1.0 3 -
2.0 3 - -
T T T T I T T T I T T T I T T T I T T T I T T T I T |_
1948 1958 1968 1978 1988 1998 2008
(a) Diff.
60N {3
30N | :
0 : . : - J
180 120W 60W 0 60E 120E 180
[ | \ | | | \
03 -02 01 0 01 02 03

Fig. 3 Standardized interdecadal variation of MAT
(MAT_IDV; red curve) that is calculated by a
10-year low-pass filter and standardized AMO
index (blue curve). The dashed black lines
represent the values of 0.5 standard deviations.
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Fig. 4 (a) Composite differences of surface temperature (units: °C; in which the long-term trend is removed)
between the negative phase (1991-2009) and the positive phase (1969-1988) of MAT. (b) Same as (a), but
for precipitation (units: mm day™). The dots indicate the values that are significantly above the 95%

confidence level.



