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Signals of Darwin Atmospheric Pressure in the Tree-Ring Recorded
Northeastern Mongolia Precipitation

WANG Hui-Jun

Institute o f Atmospheric Physics, Chinese Academy of Sciences. Beijing 100029

Abstract Port Darwin is a well-known place name for meteorologists, because the Southern Oscillation is usually
defined as the atmospheric pressure difference between Tahiti and Port Darwin, indicating the phenomenon of so-
called Walker circulation. The atmospheric pressure in Port Darwin may well represent the air mass system in north-
ern Australia and the maritime continent. Thus the current study aims at examining the signals of the pressure in
northern Australia and the maritime continent, which is represented by the Darwin pressure, in the long-term tree-
ring reconstructed northeastern Mongolia precipitation. The results show that positive phase of Darwin pressure
(DP) is associated with low-level divergence and high-level convergence circulations in the region, and the anoma-
lous southwesterly flow in the high troposphere and anomalous north winds in Asia, indicating the weakening of the
East Asian monsoon circulation. In northeastern Mongolia, the low-level wind anomalies are northwestward from
the inland region to the northwestern Pacific, denoting the decrease of the water vapor transport from the ocean to
the inland region, thus reducing the precipitation in northeastern Mongolia, and vice versa.

Key words tree-ring reconstructed precipitation, Darwin atmospheric pressure, atmospheric general circulation
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Table 1 The correlation coefficients between the PRM ( pre-
cipitation in Mongolia) and the monthly SOI (the Southern
Oscillation index), DP (the Darwin pressure), Tahiti pressure
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SOI DP TP
Jan 0. 0556 —0. 0342 0. 0607
Feb 0.0522 0. 0537 0. 1333
Mar 0. 0818 —0.1222 0. 0052
Apr 0.0952 —0.1954 —0. 0260
May 0.0124 —0.1328 —0.0765
Jun 0.0912 —0.1024 0. 0464
Jul 0. 2146 —0. 2307 0. 1287
Aug 0. 0934 —0. 1085 0. 0456
Sep 0. 1281 —0. 1576 0. 0641
Oct 0. 1402 —0.1128 0. 1079
Nov 0. 1423 —0.1793 0. 0501
Dec 0.0718 —0. 0568 0. 0590
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Fig. 1 The temporal variations of the normalized (a) AMJJ DP (DP in Apr - Jul) and (b) PRM for the period of 1872 - 1995 (thin solid

lines) , and the 5-year running mean results (thick solid lines)
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Fig. 2 The spatial distributions of the PRM-based (a) and the AMJ] DP-based (b, areas with significant level over 95% are shaded) com-

posite SLP (sea level pressure) differences (hPa)
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Fig. 3 The spatial distributions of the PRM-based composite velocity differences at 150 hPa (a) and 850 hPa (b)
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Fig. 4 Same as Fig. 3, but for the AMJ] DP-based composite velocity differences
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