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Fig. C1. Sediment rating curves for USGS bedload and suspended load measurements at 

four gages for different grain size fractions. For Mankato, High Island, and Jordan rating 

relations were best fit by a weighted non-linear least squares regression of power-law 

form. For Fort Snelling, suspended sand measurements were best fit by the Garcia and 

Parker 1991 and Garcia 1999 models (Equations B1 & B2).   
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Matlab Script for Sediment Rating Curves and Confidence Intervals 

Developed by Brendan P. Murphy, Utah State University, October 3, 2018 

This script is intended for fitting a weighted, non-linear (power law), least squares 

regression between the dependent variable, sediment discharge in tons/day, and the 

independent variable, sampling discharge in cubic feet per second. Sediment data from 

Groten et al. 2016 and lumped into daily suspended load, bedload from 0.5 – 2 mm, and 

bedload from 2 – 8 mm fractions. Confidence intervals are calculated for the 95th 

percentile.   

%% Filenames 

  

%In 

input_filename1 = 'Mankato_ss.xls'; %needs format extension 

input_filename2 = 'Mankato_Flow.xls'; %needs format extension 

  

%Out 

outputfilename = 'Mankato_Output_SSsums.xls'; %needs format extension 

outputfilename2 = 'Mankato_Output_SSall.xls'; %needs format extension 

figurefilename  = 'Mankato_SSfit'; %no format extension 

  

%% Read in Excel Files 

[num1,~,~] = xlsread(input_filename1); 

[num2,txt2,~] = xlsread(input_filename2); 

  

%% Create Variables 

x = num1(:,1); 

y = num1(:,2); 

Q = num2(:,1); 

date = txt2(2:end,1); 

% Fitting Predictor (for plotting) 

xx = linspace(min(x),max(x))'; 

  

%% Creating Nonlinear Least Squares Model Fits 

  

%Unweighted Model Fit 

modelFun = @(b,x) b(1)*x.^b(2); 

beta0 = [2.605e-5 1.861]; 

mdl = fitnlm(x,y,modelFun,beta0); 

  

%Plotting 

figure 

hold on 

plot(x,y,'ko'); %Plot Data 

line(xx,predict(mdl,xx),'linestyle','--','color','k') %Plot Unweighted Fit 
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% Calculate Weights from Unweighted Fit Parameter 

wt_b = mdl.Coefficients.Estimate(2); 

w = 1./(x.^wt_b); 

  

% Weighted Model Fit 

wmdl = fitnlm(x,y,modelFun,beta0,'Weight',w); 

  

% Plotting Weighted Model Fit w/ 95% CI 

[ypred,ypredci] = predict(wmdl,xx,'Simultaneous',true); 

plot(xx,ypred,'b-', xx,ypredci,'b:'); 

  

xL = xlim; 

yL = ylim; 

funname = ['Q_b = ',num2str(wmdl.Coefficients.Estimate(1),'%10.2e\n'),' * 

Q^{',num2str(wmdl.Coefficients.Estimate(2),3),'}']; 

  

text(0.1*xL(2),0.85*yL(2),funname) 

xlabel('Discharge,cfs'); ylabel('Suspended Sediment, tons/day'); 

legend({'Data', 'Unweighted fit', 'Weighted fit', '95% Confidence 

Limits'},'location','SouthEast'); 

box on 

  

print(figurefilename,'-dtiffn') 

  

%% Calculating Predicted SS Loads 

  

[SSpred,SSpredci] = predict(wmdl,Q,'Simultaneous',true); 

  

% Plotting  

figure 

plot(Q,SSpred,'ko', Q,SSpredci,'ko'); 

  

% Total Predicted Loads w/ CI 

SS_Total = sum(SSpred); 

SS_5th = sum(SSpredci(:,1)); 

SS_95th = sum(SSpredci(:,2)); 

  

%% Write Output 

output = 

table(SS_Total,SS_5th,SS_95th,'VariableNames',{'Predicted','Fifth','NinetyFifth'}); 

writetable(output,outputfilename) 

  

output2 = 

table(date,Q,SSpred,SSpredci(:,1),SSpredci(:,2),'VariableNames',{'Date','Discharge','Pred

icted_all','Fifth_all','NinetyFifth_all'}); 

writetable(output2,outputfilename2) 
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Original Sediment Budget: Budget Closed by Reducing all Budget Values. Jordan 

Suspended Sands Different in Upstream and Downstream Reach 

 

 

Fig. C2. Average annual sediment budget computed between 2011 and 2016 for a) the 

reach between Mankato and Jordan, and b) Jordan to Fort Snelling on the lower 

Minnesota River. Sediment inputs are arrow tails and sediment outputs are arrow heads. 

Sediment sources differentiated between suspended sands, coarse bedload sands (0.5-2 

mm), and fine bedload gravels (2-8 mm). Values are reported in tons/year and rounded to 

three significant digits. Small budget deficits are an artifact of rounding. 
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