Rosenblueth

02 0.05 66%
25% -1.3

Uncertainty Analysis of Egg Survival in Spawning Gravel

Wu, Fu-Chun' Chou, Yi-Ju?

Abstract

Salmonids use the structure of natural gravel bed as the spawning habitat. The female releases fertilized eggs into the
voids of gravel substrate. The intergravel flow benefits the exchange of dissolved oxygen and removal of metabolic waste
to maintain an appropriate environment for spawning success. Intrusion and deposition of fine sediment into the gravel
substrate results in the reduction of interstitial flow and thus egg survival. The present study develops a quantitative model
to predict the egg survival as a function of sediment deposit. The hydraulic radius model is used to evaluate the reduction
of gravel permeability due to sediment deposit. The reduced permeability is linked to a two-layer model to determine the
apparent velocity through the spawning gravel. The survival rate is estimated with an empirical equation relating the
apparent velocity and egg survival. The sensitivity of model parameters is investigated. Rosenblueth probabilistic
point-estimation method is then used to analyze the uncertainty of egg survival. The results reveal that size ratio (sediment
to gravel sizes) is the most sensitive parameter significantly affecting the egg survival. Under the condition that the mean
and standard deviation of specific sediment deposit are 0.2 and 0.05 respectively, the expected value of egg survival is
66%, with a standard deviation of 25% and skewness coefficient of -1.3.
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