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ABSTRACT

Teleconnections can influence the occurrence of abnormal weather conditions in the activity area and
neighboring areas by influencing each other. In this regard, and in order to investigate the effect of the
Indian Dipolar Oscillation on the intensity of the Madden-Julian oscillation in relation to Iranian
precipitation, the gridded data of the National Center for Environmental Prediction/Atmospheric Sciences
(NCEP/NCAR) for the atmosphere-ocean circulation and the RMM data for the intensity of the Madden-
Julian index between 1991 and 2020 were used. To understand the atmospheric mechanism, dynamical
quantities of potential velocity and divergent wind were used. The results showed that the strongest |0D
occurred in 2019, which lasted from May to November. During this period, the MJO was in phases 7 to 3
in most months, indicating the activity of this system in the Indian Ocean and Africa. As this situation
continued, it was observed that the sea surface temperature anomaly reached more than 4 degrees Celsius
compared to its long-term average, and on the other hand, a sharp decrease in the OLR index was observed
over Africa, India, and South Asia. Correlations showed that the omega index and OLR in the Asian tropics
indicated a high and significant relationship between the Indian Ocean surface temperature in the
mentioned time period and the representative indices. The results showed that with the increase in the
Indian Ocean surface temperature, the amount of omega and long-wave radiation over Iran has been
greatly reduced, which has resulted in an increase in upward currents over the Middle East and Iran. The
results of the atmospheric dynamic circulation showed that an energy sink has formed in the lower and
middle levels of the troposphere over the Middle East and Africa, which has been transport with mass and
energy from the South Pacific Ocean and the southern regions of the African continent, which has
ultimately increased convective and upward currents in the aforementioned regions and caused a major
anomaly in the regional and trans-regional atmospheric circulation.

Keywords: Indian Dipole Index, Madden-Julian Index, Potential Velocity and Divergent Wind, Precipitation,
Iran
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