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Summary

Recently, the occurrences of extreme events such as droughts have been on the rise amost
worldwide. Several researchers speculated the chance of an increase in meteorological extreme
conditions in relation to loca climate change. Rainfall is the final response to complex global
atmospheric phenomena and long-term prediction of rainfall remains a chalenge for years to
come. An accurate long-term rainfal prediction is necessary for water resources management,
food production and maintaining flood risks. Several large-scale climate phenomena affect the
occurrence of rainfall around the world; of these large - scale climate modes El Nino Southern
Oscillation (ENSO) and Multivariate ENSO Index (MEI) are well known. Many studies have tried
to establish the relationship between these climate modes for daily, monthly and seasonal rainfall
occurrence around the world but the majority of these studies have not considered the effect of
lagged climate modes on future monthly rainfall predictions.

Interannual to multidecadal natural local climate variability is afflicted by the El Nifio/Southern
Oscillation (ENSO), Pacific Decadal Oscillation (PDO) and Atlantic Multidecadal Oscillation
(AMO). ENSO phenomenon on the tropical Pacific and also PDO are quite important because of

their enormous impacts on hydro-meteorological disasters like droughts and floods. The El Nifio-
Southern Oscillation (ENSO) is strongly linked to the inter-annual to inter-seasonal modifications
of Sea Surface Temperature (SST) over the Pacific Ocean equators. On the other hand, the Decadal
Pacific Oscillation (PDO) is related to near decada fluctuations of the Pacific SSTs in the
northeastern parts of the ocean. The influence of these oscillations on the globa climate is
generally more obvious when the ENSO or PDO is in its extreme condition. For such
circumstances, the SST deviance over a per-defined ocean waters are highly positive or negative
(positive or negative period, respectively).

Identifying factors impacting the fluctuations in rainfal and forecasting seasonal trends over
several months before any significant role in the planning and development of water resources, are
among the significant factors impacting different areas of climate signals. Principal component
analysis (PCA) was used in this study to explore the impact of climatic indices on the amount of
wet and dry season’s precipitation variability in the Persian Gulf and Oman Sea watershed. PCA is
used to reduce the dimensionality of spatialy distributed time series of precipitation and to
interpret spatial patterns, from a statistical viewpoint, through the distribution of significant
eigenvectors that explain an important portion of the series variability. PCA can summarize the
prevailing variability in a number of dependent factorsinto fewer principal components.

Wet and dry season data were explored from 22 rain gauge stations in the Persian Gulf and Oman
Sea watershed in which 40 climatic indices are analyzed in the period of 1970-2014. PCA analysis
is performed using PAST software for the area with 40 synoptic stations. Result showed that there
are three variables that determine more than 96.6% of variance consists of NAO, AO and AMO in
the dry season, while AO, Ninol+2 and SOI determine more than 97.8% of variance in the wet
season. These climate indices can be attributed to precipitation changes over the Persian Gulf and
Oman Seain the dry and wet season, respectively.

The study also shows correlation between SPI of 23 rainfall gauges of the Persian Gulf and Oman
Sea watershed and climatic signas. These are significant in large number of weather stations.
Numbers of stations with significant correlations are 100% and 95% with NAO and AQ in the dry
season, whereas 85% and 65% have significant correlations with AO and Ninol+2 in wet season.
The linkage between climatic signals and precipitation presented in this paper can be used as one
of the important components for wet and dry season precipitation prediction over Iran southern
stations.

Keywords: climatic signals, principal component analysis, correlation, Persian Gulf and Oman
Sea.
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