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Time-varying	suspended	sediment-
discharge	rating	curves	to	estimate	climate	
impacts	on	fluvial	sediment	transport	in	
the	Esopus	Watershed
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Objectives	of	the	presentation

1. Understand	how	the	Esopus	Creek		
rating	curve	has	evolved	over	time

2. Model	the	underlying	causes	of	time-
varying	rating	curve	behavior	to	support	
long-term	simulation	studies



Objective	1

Coefficient	is	a	
random	walk

□ Understand how rating curve has varied in the past
(Dynamic Linear Models)
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Extreme	floods



Expanding	outside	the	Esopus

Particle	filters	
for	dynamic	
non-linear	
modeling



Expanding	outside	the	Esopus

	

Upper	Hudson Mohawk



Objective	2
□ Develop a time-varying rating curve model for future
simulation

Discharge
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Turbidity	Load
Proposed	Model	v1
Proposed	Model	v2
Simple	Rating	
Curve



Methodology
Dynamic	Linear	Model	(DLM)	for	SSC-Tn Relationship	
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Model Model Equation Time-varying 
Intercept 

M1 log !""#! = !! + !!!"#!!! + !! sin 2!"! + !! cos 2!"! + !! No 

M2 
log !""#! = !! + !!!"#!! + !! sin 2!"! + !! cos 2!"!

+ !! log!!!!! + !! 
No 

M3 
log !""#! = !! + !!!"#!! + !! sin 2!"! + !! cos 2!"!

+ !!
!"#$!!!

!" + !! 
No 

M4 
log !""#! = !! + !!,!!!∗ + !!!"#!!! + !! sin 2!"! + !! cos 2!"!

+ !! Yes 

M5 
log !""#! = !! + !!,!!!∗ + !!!"#!!! + !! sin 2!"! + !! cos 2!"!

+ !! log!!!!! + !! 
Yes 

M6 
log !""#! = !! + !!,!!!∗ + !!!"#!!! + !! sin 2!"! + !! cos 2!"!

+ !!
!"#$!!!

!" + !! 
Yes 

!!,!∗ = !!!!,!!!∗ + !!,! !"#!! ! −  !"#!!!!"#!!"#  

!!,! =   0      ∀ !! ! < !!!!"#!!"#
 !      ∀ !! ! ≥ !!!!"#!!"#  

 2 

Inter-Model	Comparison



Performance	During	and	After	Extreme	Events



Peaks-Over-Threshold





	



Validating	the	DLM	for	SSC-Tn








