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Abstract

The volatile nature of modern climate cycles necessitates a rigorous examination of daily precipitation patterns.
To decode daily precipitation dynamics and pinpoint extreme anomalies, this study investigates observational data
from 175 synoptic meteorological stations across Iran between 2000 and 2024. Initial findings reveal a steep
precipitation gradient heavily modulated by latitudinal variations and topographical constraints. Trend analyses
point toward an expanding drought footprint, with statistically significant declines in overall rainfall recorded at
over 63% of the monitored stations. Yet, atmospheric systems exhibit a striking behavioral divergence: even as
the overall frequency of rainy days steadily declines, maximum daily precipitation is simultaneously rising at
roughly 59% of sites. From a thermodynamic perspective, this phase shift and temporal concentration of rainfall
align closely with the Clausius-Clapeyron relation. As warming expands the atmosphere's moisture-holding
capacity, massive volumes of water are frequently discharged over highly abbreviated timescales. Such mechanics
pave the way for devastating floods, starkly evidenced by the unprecedented deluges that struck Kish in 1404,
Across vast swaths of the Iranian landmass, the simultaneous reduction in both cumulative precipitation and rainy
days further solidifies the "dry-gets-drier" paradigm. When modeling these daily anomalies using the Generalized
Extreme Value (GEV) distribution, profound spatial heterogeneity emerges within the country's precipitation
regime. Moisture advection and the explosive release of convective energy along the southern Zagros slopes yield
a positively skewed statistical distribution specifically, asymptotic Fréchet behavior. This localized dynamic
severely amplifies the likelihood of anomalous, heavy rainfall. According to model projections, the areal average
of maximum daily precipitation jumps from 20 mm during a 2-year return period to 70 mm at the 100-year mark.
Conversely, the Central Plateau conforms to a Weibull distribution, establishing a much stricter upper boundary
on extreme events. Ultimately, the gradual replacement of balanced precipitation patterns with episodic, torrential
extremes has plunged the national hydrological cycle into disarray. Adapting to this erratic shift dictates an
immediate and sweeping overhaul of existing flood risk management infrastructure.
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