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Abstract

This study interrogates the influence of the Scandinavi imati bility across Iran by
jointly examining monthly precipitation and relative h i idl8) Over 19902020, with emphasis on the
cool-season window from October through June. After rigo i nit harmonization, we quantified month-
specific Pearson correlations between SCAND and each varia (two-tailed tests, a=0/05), and then applied
principal component analysis (PCA) to the multi-station matri ared signal and appraise the relative salience of
precipitation versus humidity. Component retention followed cl —eigen value 2>1 rule and inspection of the scree

exhibited non-significant SCAND-humidity relatioghips. Spatially, the rint of SCAND is more conspicuous over northern
| t Rossby wave trains, and comparatively muted over
aningful and seasonally coherent control on Iranian
ure research should embed SCAND diagnostics within
licitly account for sea-surface temperature variability, given its

the southern tier. Consequently, the results indicate th
hydroclimate—most notably‘precipitation dyi

scenario-based asse‘ .g.
central role in teleconne
Keywords

Scandinavian Is omponents Analysis, Synoptic Stations

Extended Abstract

Assessin he Scandinavian Teleconnection Pattern on Precipitation and Relative Humidity Across

Climatically Diverse Regions of Iran
Introduction

The Earth's climate system is a complex interplay among various geospheres—including the atmosphere, lithosphere, biosphere,
hydrosphere, and cryosphere—each contributing significantly to the manifestation of climatic phenomena such as precipitation,
snowfall, drought, pluvial conditions, and extreme weather events. Among the most consequential modulators of these dynamics
are teleconnection patterns, which reflect large-scale atmospheric oscillations and circulation anomalies that shape regional to
hemispheric weather conditions. One such prominent pattern is the Scandinavian Index (SCAND), a semi-permanent wave-train
structure that exerts profound influences on synoptic-scale weather regimes, particularly across Eurasia, Europe, and parts of the
Middle East.

The present study was designed to investigate the relationship between the SCAND teleconnection pattern and two critical
climate parameters—precipitation and relative humidity—across Y) synoptic meteorological stations distributed across Iran’s
diverse climatic regions. Specifically, the aim was to determine whether the SCAND index could significantly explain temporal
variability in these parameters and to what extent these effects are spatially heterogeneous. This inquiry aligns with broader



theoretical frameworks concerning atmospheric blocking, mid-latitude circulation variability, and moisture transport mechanisms.
The findings have practical implications for seasonal forecasting, hydrological risk management, and climate impact assessments.

Methodology

A mixed-methods research design was employed, integrating quantitative statistical analysis with interpretive climatological
inference. The study utilized time-series climate data derived from synoptic weather stations across Iran in conjunction with the
SCAND index values over a defined temporal window. Principal Component Analysis (PCA) was applied to discern dominant
variance structures and identify the relative sensitivity of precipitation and relative humidity to the SCAND index. Pearson
correlation analysis was used to determine the degree and directionality of relationships.

This approach enables both the statistical isolation of significant patterns and the interpretive linkage to underlying atmospheric
dynamics, including the propagation of Rossby waves and the modulation of polar jet streams. The study also incorporated
qualitative climatological synthesis to interpret the mechanistic role of upper-level circulation in mediating the teleconnection's
surface-level impacts.

Sampling Procedures

meteorological protocols, and all datasets were quality-controlled using i
research. Ethical considerations were not directly applicable due to the
institutional standards for data integrity, source attribution, and methodological tr

Results

demonstrated a relatively high correlation in relative humidit
anticyclonic anomalies.

Moreover, the influence of polar front jet stream: -induced Rossby wave propagation, was markedly
stronger across the northern synoptic stations. Thil asymmetry underlif@ the geographical specificity of SCAND's climatic
imprint.

Conclusion A

The findings substarMe‘ role of

tion pattern as a significant driver of precipitation and humidity
variability across Iran, piglicularl

implications extend to the realms of seasonal climate forecasting

and long-range hydrometeorologi The study underscores the necessity of integrating teleconnection indices such as
SCAND into predictive climate cially in the context of global warming, which is poised to alter the frequency and
intensity of bloc namics. Future research should adopt a scenario-based modeling framework to assess
the evolution of SCA i tionships under projected warming trajectories. Given the central role of sea surface

temperature anomalies in
recommende value
synoptic-scale

lating teleconnection strength, the integration of coupled ocean-atmosphere models is
xed-methods approach is highlighted by the capacity to triangulate statistical relationships with
anding, thereby yielding richer insights than either approach alone.
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Meteorological Stations of Iran with Elevation
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SCAND Teleconnection Phase — Timeline, Transitions, and Run Statistics
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Scree Plot — Spearman-based PCA on 21 Stations
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Eco-Correlation Map of Iranian Synoptic Stations
(Mean Correlation of Rain & Humidity with SCAND Index)
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