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Equal-exceedance curves and the density along them

Joint exceedance isolines at Gloucester City, NJ. Maduwantha et al. (2026), Fig. 3 (CC BY 4.0).
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Copulas with equal Kendall’s 𝜏 differ in the upper corner

2000 pairs per copula, all with Kendall’s 𝜏 = 0.5. The box is where both pass 
their 95th percentile; independence would put about 5 there. Adapted from 
Papalexiou et al. (2023), Fig. A1.
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“AND” return periods diverge in the tail

All three copulas have Kendall’s 𝜏 = 0.5, with a million simulated pairs each. 
Couasnon et al. (2020), Fig. 7, finds the same pattern for river discharge and 
storm surge.
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Copula families differ in their tails

Group Family Upper tail Lower tail
Elliptical Gaussian none none

Student t yes yes, equal
Archimedean Clayton none yes

Gumbel yes none
Frank none none

Rotating a copula by 180°, using 1 − 𝑈 and 1 − 𝑉 , swaps its tails, so survival 
Clayton has upper tail dependence.
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