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Abstract

Due to the importance of teleconnections in the formation of convective systems, investigating 
the effect of these indices on the climatological distribution of atmospheric stability indices can 
be of great help in predicting convective systems. In this study, first, the positive and negative 
critical phases of the North Atlantic Oscillation (NAO) and the Indian Ocean Dipole (IOD) were 
determined. Using JRA55 data with a horizontal resolution of 1.25°×1.25° for the period 1958 to 
2018, the average values of the atmospheric stability indices including Convective Available 
Potential Energy (CAPE), Lifted Index (LI), K Index (KI) and Total Totals Index (TTI) were 
calcualted for the critical months of the positive and negative phases associated with the NAO 
and IOD teleconnections in the spring season over the West Asia region from which the average 
differences of the two phases were determined for each teleconnection. Results show that 
generally the area of the atmospheric stability indices with significant values decreases (increases) 
during the positive (negative) phase of the NAO and increases (decreases) during the positive 
(negative) phase of the IOD over the most parts of the study area.

Keywords: North Atlantic Oscillation, Indian Ocean Dipole, Convective Available Potential Energy, K 
Index, Lifted Index, Total Totals Index



       

١١٣

MCSs

CAPEKILI

TTI

NAOIOD

NAOMJONAO

IODENSOIOD

JRA55

CAPELIKITTI

CAPE

LFCEL

LI

KI

TTI

NAOIOD

NAO

https://www.cpc.ncep.noaa.gov/IODhttps://psl.noaa.gov/gcos_wgsp/Timeseries/DMI/

CAPELIKITTI



١١٤

NE

t

NAO

CAPELIKITTI

NAO

CAPE

NAO

CAPE

CAPENAO

LINAO

CAPE

KI

KI

NAO

KICAPE

LI

KINAO

NAOTTIKI

TTI

TTINAO

IODCAPELIKITTI

NAO

IOD

CAPE

IOD

CAPECAPE

IODLI

IODCAPE

CAPELI

KI

KIIOD



       

١١٥

KI

CAPELIKIIOD

IODTTI

KITTI

KI

NAO

IOD

NAO

CAPELIKITTI



١١٦

IOD

NAOMJO

Campozano, L., Trachte, K., Célleri, R., Samaniego, E., Bendix, J., Albuja, C., and Mejia, J. F., 2018, Climatology and teleconnections 
of mesoscale convective systems in an Andean basin in southern Ecuador: Adv. Meteorol., 2018, 1 13

Galway, J. G., 1956, The lifted index as a predictor of latent instability: Bulletin of the American Meteorological Society, 37, 528
529.

George, J. J., 1960, Weather Forecasting for Aeronautics: Academic Press, 673 pp.

Miller, R. C., 1972, Notes on analysis and severe storm forecasting procedures of the Air Force Global Weather Central: Tech. Rept. 
200(R). Headquarters, Air Weather Service, USAF, 190 pp.

Moncrieff, M. W., and Miller, M. J. 1976, The dynamics and simulation of tropical squall lines: Q. J. R. Meteorol. Soc., 102, 373
394.

Showalter, A. K., 1947,  A stability index for forecasting thunderstorms: Bull. Amer. Meteor. Soc., 34,250 -252.

Wallace, J. M., and Gutzler, D. S., 1981, Teleconnections in the geopotential height field during the Northern Hemisphere winter: Mon. 
Wea. Rev., 109, 784 812.

Wieners, C. E., Dijkstra, H.A., and de Ruijter, W.P.M., 2017, The influence of atmospheric convection on the interaction between the 
Indian Ocean and ENSO: J. Clim, 30, 10155 10178.

Wilks, D. S., 2006, Statistical Methods in the Atmospheric Science: 2nd Ed., Elsevierer, 627 pp.


