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Table 1- P-values of the correlation tests for the paired variables
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Table 3- The characteristics of the gelected Copula functions fitted to the paired variables
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0, P-value AIC BIC

1.29 0.23 1.95 2.99

0.02 1.55 0.96 1.81 2.85
w Plackett  0.02 2.61 0.95 0.37 1.41

Clayton  0.04 026  0.59 140 2.11
Frank  0.04 141 0.73 .10 1.81
cendan — Pra Frank 005  0.73 0.58 088  1.59

APgeshar — Pas Frank  0.06  4.65 0.14  -146 -0.82
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Figure 3- Joint return period plots of the paired variables
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1-  Copula Functions

2- Marginal Distribution Functions

3- Joint Return Periods

4- Conditional Return Periods

5- Kendall’s Rank Correlation Test

6- Spearman’s Rank Correlation Test

7- Generalized Logistic Distribution

8- Generalized Pareto Distribution

9- Generalized Extreme Value Distribution
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10- Pearson Type III Distribution
11- Three-parameter Lognormal Distribution
12- Cramer-von Mises
13- Akaike Information Criterion
14- Bayesian Information Criterion
- Cumulative Distribution Function
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Joint and Conditional Probability Analysis of Flood and Daily Extreme Rainfall Using Copula
Functions: A Case Study of the Kan Basin, Tehran

Mohammad Reza Momei**, Reza Modarres®, Sacid Soltani Koupaei®

Abstract

In recent decades, the recurrent occurrence of destructive floods in the Kan basin, located in wes Tehran,
has highlighted the need for a more detailed analysis of the rainfall-runoff relationship. This_s ims to
investigate the statistical dependence between annual peak instantaneous discharge the maXimumydaily
rainfall on flood days over 24, 48, and 72-hour durations using copula functions. After assésgin orrelation
between variables with Kendall’s tau and Spearman’s rho tests, the best-fitting inal Cr&l copula
distributions among the Frank, Gumbel, Clayton, and Plackett models wer n the Cramér—von
Mises test and AIC and BIC criteria. The results indicate that the Soleghan an, asins exhibit stronger
rainfall-discharge dependence, and that increasing the rainfall duration from 72 hours enhances the
likelihood of simultaneous occurrence of rainfall and flood events (joint 1 iod). Moreover, conditional
return period analysis reveals that exceeding critical rainfall thresholds significantly; increases peak discharge
and prolongs the conditional return period. These findings suggest that lon atign rainfall plays a decisive
role in generating major floods, and that instantaneous rain{all intensity alonedis not a sufficient indicator for
flood hazard assessment. The proposed framework can servesds a practical for risk estimation, the design

o

warning systems in similar catchments.

Keywords: Copula functions, Kan basin, Joint return onditional return period, Flood day rainfall.
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