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Introduction Methodology

 Based on NCEP/NCAR reanalysis data, S-mode principal

components (PCs) were computed from the de-

seasonalized daily SLP for the window 15-70°E and 2.5-

50°N during spring months between 1960 and 2012. The

final PCs were rotated by means of the varimax orthogonal

technique to capture maximum variability in the input data.

 Eight significant SLP spatial patterns were retained,

which explain 84.8% of the total explained variance.

 Daily observational rainfall data from 209 observatories

spanning the period from 1960 to 2012 were employed to

define the frequency of wet events in the region during the

spring season. Then, the most significant spatial patterns of

these wet events were retained by means of the PCS..

Fig. 1: Spatial distribution of the spring (MAM) rainfall,

calculated as proportional to the annual total rainfall

using in-situ data from 209 rain gauges for 1960-2012.

Fig. 2: Monthly variation of rainfall and corresponding

coefficient of variations in relation to the 1960-2012

reference period.

 Precipitation in Saudi Arabia is characterized by low total

amount (21.5mm/year on average), with irregular and

occasionally intense local storms.

 Understanding large-scale atmospheric configurations in

the region is important for describing the spatial and

temporal distribution of rainfall and also for predicting

rainfall phenomena now and in the future.

 Spring (MAM) contributes approximately 36.9% of the

annual total rainfall in Saudi Arabia, with gradients along the

western portions of the kingdom due to the influence of the

Red Sea convergence zone.

Fig. 3: Results of the scree plot and Velicer's Minimum

Average Partial (MAP) Test to retain the number of SLP

PCs.

Results

Fig. 4: (Upper) SLP spatial patterns of the first 3 retained PCs and (lower) temporal changes of their scores.

Fig. 5: SLP configurations

corresponding to two Spring

extreme wet events in Saudi

Arabia.

 Computing canonical correlation between PCs of SLP and PCs of wet events and mapping the defined canonicals.

 Evaluating changes in the direction and magnitude of wind at different heights (e.g., surface, 200hPa, 500hPa and 850hPa), which

correspond to each of the defined PCs.

Summary

Further work

 This work assesses the links between the dominant SLP patterns and significant wet events in Saudi Arabia during spring

months.
 Extreme wet events in Saudi Arabia during the spring is strongly connected to SLP configuration predominating over the

Mediterranean.

 While a considerable percentage of spring rainfall in Saudi Arabia can be explained by large-scale atmospheric circulation, the

general atmospheric circulation is insufficient to explain the spatial and temporal variability as rainfall can respond better to the

atmospheric variability at more detailed (synoptic) spatial scales.
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