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This Special Issue of the open-access journal Atmosphere focuses on different aspects of atmospheric teleconnection, which represents one of the effective mechanisms of inherent variability within the climatic system.



Professor J. Bjerknes was likely the first scholar to recognize the importance of atmospheric teleconnection for the transmission of climatic signals. One of his first public explanations and demonstrations of the importance of this phenomenon occurred at the International Conference in Moscow more than 50 years ago [1]. Since the publication of these pioneering results, the majority of the meteorological community has clearly understood that atmospheric teleconnection is a real physical mechanism that accounts for a significant share of large-scale variance in meteorological fields across the globe. J. Bjerknes and many researchers after him revealed the teleconnection of tropical disturbances on an interannual scale. This research was based on the ideas by Gilbert Walker who first discovered atmospheric signals in the Equatorial Pacific, known as the Southern Oscillation [2],



Which has since been extensively researched. Sir Gilbert was also the first scholar to describe (together with his co-author) one of the most intense extratropical oscillatory modes—North Atlantic Oscillation (NAO) [3]. Around 55 years later, the authors of [4] found several persistent and significant extratropical interannual modes. Additionally, more low-frequency Atlantic Multidecadal and Pacific Decadal Oscillations (AMO and PDO) have been discovered and their regional manifestations described [5,6,7,8].



Therefore, it is now clear that atmospheric teleconnection stems from large-scale interannual-to-multidecadal disturbances in the climatic system that spread far from the regions of their generation through a large-scale atmosphere circulation, transient eddies, and planetary waves. There are numerous excellent publications concerning this phenomenon, majority of which were published later than the aforementioned works. This Special Issue “Atmospheric Teleconnection” summarizes some recent studies on the mechanisms and regional consequences of teleconnection.



The Special Issue consists of four papers [9,10,11,12]. The first paper focuses on the impact of the El Niño—Southern Oscillation (ENSO) and Indian Ocean Dipole (IOD) on South American rainfall during austral spring [9]. The authors used composite and linear regression techniques to analyze the rainfall anomalies of different ENSO/IOD phases and (without the influence of the second principal variable) residual signals for the period from 1951 to 2016. The authors confirmed a significant response of South American precipitation to the sea surface temperature (SST) anomalies in the Tropical Pacific and Tropical Indian Ocean, finding a remarkable nonlinear South American rainfall response to the residual IOD forcing. The authors’ analysis focuses on austral spring because the IOD is the dominant mode in the Tropical Indian Ocean during this season, and the canonical ENSO event peaks in this season. They focused on the classic ENSO-event type described by E.Russmusen & T.Carpenter [13], while the second type (Modoki, or Central Pacific ENSO, e.g., [14]) has not been seperately considered.



The second paper concerns the teleconnection associated with ENSO, AMO and PDO and the joint AMO-PDO-ENSO manifestations in the precipitation and surface air temperature (SAT) variability across South America [10]. To some extent, this study developed and corroborated the results of [8], which describes the impact of SST anomalies induced by the abovementioned phenomena on tropospheric anomalies in the Northern Hemisphere. The authors of [10] specified the regional consequences of AMO-PDO-ENSO for the South American SAT and precipitation anomalies for the period from 1901 to 2014 using a composite technique. They analyzed the ENSO impact on four mean states as the averages of the variable anomalies during sub-periods, overlapping the time intervals of the different AMO/PDO phases. Since these sub-periods include years under ENSO extremes, the authors could study the ENSO impact on the mean climatic states in different AMO/PDO phases. They concluded that for both seasons (austral winter and summer) and all mean states, there is detectable nonlinear ENSO effect on the averaged anomaly patterns.



The authors of the third paper analyzed in detail the issue of the interaction between IOD and ENSO [11]. Namely, they tried to explain why there are at least two different types of such interaction. In some cases, the characteristics of interannual ocean–atmosphere variability in the Indo-Pacific region are a result of the complex dynamics and thermodynamics of the ENSO–IOD system. However, in the other cases, IOD events are generated in the Indian Ocean without any ENSO participation [15]. The authors checked the following hypothesis: the IOD generation, as an inherent Indo-ocean mode, is due to the growing oceanic disturbances. These disturbances are a result of instability in the system of Indian Ocean zonal currents in the vicinity of the critical layer, in which the phase velocity of Rossby waves is equal to the average velocity of the zonal currents. This hypothesis was formulated more than 15 years ago [16], but it could not be accurately checked due to absence of appropriate data. In the discussed research [11], a study of the features of the critical layer formation in the equatorial–tropical zone of the Indian Ocean was conducted using different oceanic re-analyses, the RAMA (The Research Moored Array for African–Asian–Australian Monsoon Analysis and Prediction) measurements and standard theory of the Rossby waves. It was shown that the majority of the cases of the IOD events as inherent (independent on the Pacific processes) mode were accompanied by the critical layer formation in the South Equatorial Current vicinity. Usually, the critical layers occur in boreal spring, one to two months before the onset of the positive IOD events.



Finally, the authors of the fourth paper studied the monthly rainfall signatures of the North Atlantic and East Atlantic Oscillations (NAO and EAO) in Great Britain [12]. They used high-resolved gridded rainfall and Standardized Precipitation Index time series data to map the monthly rainfall signatures of the NAO and EAO in Great Britain over the period from 1950 to 2015. It was found that, in winter, the impact of NAO on rainfall and precipitation extremes is stronger in the northwest of Great Britain, while in the southern and central regions, EAO-induced rainfall prevails. It is interesting that in summer, the different opposing phases of the NAO and EAO result in stronger wet/dry signatures. Moreover, they are more spatially consistent than in winter. Therefore, the authors presented a composite analysis to study the regional manifestation of two principal Atlantic modes in precipitation using high-resolution rainfall data.



Unfortunately, a few manuscripts were rejected, whose authors described some additional regional aspects of teleconnection. These manuscripts were potentially fascinating, but they did not meet the high critical standards of the qualified reviewers chosen by the editorial board.



Overall, this Special Issue, entitled “Atmospheric Teleconnection”, offers a high-quality collection of successful and innovative research.
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