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Introduction

ÅMillions of wetlands in Prairie Pothole Region (PPR) 

>50% have been de-watered since settlement

ÅWetlands provide important functions: 

ïhabitat for waterfowl, 

ïtrap agricultural nutrients, 

ïstore surface runoff



Methods for Estimating 

Wetland Storage

Å Volume-Area-Depth (V-A-h) Relationship 

Hayashi and van der Kamp (2000)

ï By knowing A-h relationship you can predict V

ïNeed detailed elevation survey

ï Estimate volume based on:

ÅDepression shape (p coefficient)

ÅWetland size (s coefficient)

Stage-volume relationship Air photo derived contour maps

Digital Elevation Model (DEM) Volume-area regression equations

Limitations

Knowledge gap: An accurate, time effective method to estimate wetland 

storage at various spatial scales 



Previous Research on the 

V-A-h Method

ÅFull V-A-h method estimates volume 

extremely well for various PPR 

morphologies (Minke et al. in revision, Wetlands)

ÅSimplified V-A-h method

ïNo survey required!!

ïMeasure area and depth 

twice to derive coefficients

ÅSimplified V-A-h method 

can estimate volume

within <10% error

ïMinke et al. suggest 

guidelines for method 



Research Objectives

ÅWithin the context of our previous research, our pertinent 

research objectives are to: 

1a) Evaluate whether the Hayashi-van der Kamp coefficients can 

be derived from a LiDAR DEM and used in the simplified V-A-h 

method to estimate the volume of water stored in individual 

wetlands.  

1b) Determine if the process to retrieve the coefficients from a 

LiDAR DEM can be automated such that wetland water storage 

could be estimated at a greater spatial scale. 



Study Sites



Overview of LiDAR Method

Methods

1. Create contours from LiDAR DEM

2. Identify wetland contours

3. Calculate area

4. Calculate s coefficient 

5. Estimate volume



Å Rewrite Eq. 3 from Hayashi and

van der Kamp (2000) to calculate h2: 

Å Estimate s: 

Å Calculate volume:

Theory for Applying the Simplified 

V-A-h Method to a LiDAR DEM

Å Problem: Need to know total depth

of wetland (h1) to estimate s the 

coefficient 

Å We know: A1, A2, æh

Å Assume basin shape (p), calculate h2



Smith Creek: 

small wetlands

Compare LiDAR V-A-h method to 

V-A Equations

Smith Creek: 

large wetlands

St. Denis: 

small wetlands

St. Denis: 

large wetlands



Volume Error from LiDAR V-A-h Method

ÅBest-case produced small 

minimum Verr

ÅMultiple A measurements,  

took average s coefficient  

ÅVerr < 10% for 14 wetlands

ÅVerr 10-20% for 6 wetlands

ÅVerr >20% for 6 wetlands



Analyzing the Volume Error



Wetland contours with 

large average difference

Wetland contours with 

small average difference

Variability of the s coefficient

r2 = 0.71

P = <0.001


