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1D Sediment Transport Morphodynamics

C Function Library
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COMMON ELEMENTS

The following are some of the common elements that all the functions share, including the code format, instructions for use on various operating systems, common elements of the input/output, and the GetData function:



IRF Formatting:
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The code has been written to fit the Initialize, Run, Finalize format.  What this means, is that the main function for each program includes all the data structure preparation (variable declaration, data structure definitions, etc.) and the three functions Initialize, Run, and Finalize.  What each consists of is explained below:

I
The initialize function contains the functions that call the data from the user’s inputted text file, that calculate any necessary constants for the Run function, and that prepare the data for use later on.

R
The run function contains functions that actually carry out the calculations for the desired outcome.  In functions with a time loop, these are the functions called in the time loop.  In functions without, it could simply be the function that carries out the one step calculation.

F
The finalize function sends the output to the user.  It organizes the data that the run function outputs, and prints it out to a text file in an organized fashion that the user can then use.

Generally speaking, there is often another function in the main that is called SaveDatatoMatrix, which, after the Run function is called saves that data to a matrix to be used later by the print out function or the GetData function that is explained below.



Input/Output:

Several items have been included with the code as documentation for the user’s input/output.  In each folder there should be three or four text files: Key for Inputs.txt, test.txt, Output.txt, and possibly Output1.txt.  The Key for Inputs file explains how the text file that is inputted should look.  It gives the format of the text file, the units, and what the different values are.  Please note, this file is where the units are specified.  For a more complete description of what the parameters are and how the model works please refer to the ebook.  test.txt then, is an example of a text document that works with the function.  If it is not understood what the text document should look like, the user should consult this document.  Output.txt is a sample output document.  The data may look somewhat convoluted at first, but once the text file is resized, the data should line up in nice columns (see below).  For an explanation of what the output values are, see the program’s page in the User’s Guide.  And depending on the program, some will include Output1.txt, which is the text file that the GetData function outputs (for more information on the GetData function see below).
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GetData Function:

The GetData function has been included at the end of every program that has a time loop.  The purpose of the GetData function is to allow the user to look more in depth at what is going on at a particular point in time.  The time looped programs will automatically output bed elevation values at all the time intervals that the user specified in their input text file (as well as some other values depending on the function).  The GetData function allows the user to choose one of those outputted times and get additional information at that point in time.  The additional information that is outputted includes the following values for each node: bed elevation, slope, depth, shear, load, and when dealing with a grain size distribution, the geometric mean diameter of the bed surface and the diameter such that 90% of the sediment is finer.  Other values may be included where appropriate, but these are the core values that will be outputted.  Please note, values for the GetData function have only been stored for the times outputted in the main output.  If Output.txt contains only data for [image: image10.png]The grain's fall velocity is:
0.74846971 (cm/s)

The Reynold's number is:
4.02324486

The dimensionless fall velocity is:
0.18603632




years 1, 2, 3, 4, and 5, then the program has not stored the data for 2.5 years.  In order to run GetData for 2.5 years, the user will then have to go back to the input file, and edit their initial parameters in order for the program to store the data for that time interval.  In the code the GetData function can be found in the finalize section.
NOTE: The time that is written into the data file is limited to a certain number of decimal points that varies based on the size of the time—if the time written into the GetData text file is not the same as the time you wanted (i.e. off by a decimal point) the solutions are in fact for the time requested, but the decimal points limit the precision with which the time is outputted.  If the time needs to be remembered with greater precision it is advisable to include the time into the naming of the text file.



Operating Systems:

In order to run these programs on various operating systems there are several options.  Included in each folder is a file with the extension .xcodeproj which is for use on a Macintosh computer.  The active directory folder is the same folder in which all the text documents are stored.  For documentation on XCode, see the following site (http://developer.apple.com/documentation/DeveloperTools/Xcode-date.html).  Otherwise, for use on a Linux machine, to compile set the active directory to the folder in which all the .c documents are stored, and compile with :

gcc –Wall <insert the names of all the functions here> -lm

The –lm is important, because the programs use the <math.h> library, and therefore they will not compile properly without it.



Fall Velocity
This program uses the Dietrich formulation (1982) to solve for the settling velocity, given the particle size, kinematic viscosity of the liquid, and the submerged specific gravity of the sediment.
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.8 44534219 a.80254 2.3017%64 0116669 a.808974 39.569752 125419631
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10666.7 19343229 a.802161 313483 a.106925 0.808633 3.436492 123 534034
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The following are the data for the Rouse-Vanoni Profle:

2 creh
a.50000 108008
a.108008 a.755629
a.158080 a.635280
a.208000 a.557454
a.250000 a.508451
a.308000 a.455469
a.350000 a.415104
a.408000 a.385924
0458080 0.3573%5
a.508000 a.331488
a.550000 a.307458
a.60n000 a.284738
a.650080 a.262815
a.708088 0.241255
a.7580080 a.219557
a.08000 a.197104
a.858000 a.172969
a.308080 a.145421
a.35808 a.10%854
a.3a8080 a.a77027
a.395088 a.845540
1.08000 o.0n000





Notes:
· This formulation is only valid for Reynold’s numbers less than or equal to 2.5e6.  If the inputted values yield an Rep greater than this, the function will alert the user, and exit the program.

[image: image14.png]initial b/H value
V(s) settling velocity [cm/s]
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Rouse-Vanoni Equilibrium
This program calculates the Rouse-Vanoni profile of suspended sediment concentration given the relative distance from the bed surface, the settling velocity, and the shear velocity.
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[image: image17.png]The following are your organized data points:

diameter
0.009764
0.031000
0.062000
0.125000
0.250000
0.500000
1.000000
2.000000
4.000000

percent passing
0.000000
0.020000
0.032000
0.100000
0.420000
0.834000
0.970000
0.990000
1.000000

The geometric mean is: ©.272923 (mm)

The geometric standard deviation is: 2.168175

The size such that 50.0% is passing is: 0.285831 (mm)
The size such that 90.0% is passing is: 0.699936 (mm)
The size such that 5.0% is passing is: 0.074645 (mm)





Notes:

· Program will ask the user whether they want to use the predefined 19 points or, if they want to set their own number of points

· For the predefined 19 points, 2 extra points are added at z/H=0.98 and z/H=0.995 for added precision near the surface
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int Initialize(double [], double ¥, double *, double *);
int Run(double *, doublz *, double ¥, double, double, double);
int Finalize(double, double, double)

int main (int arge, const char * argv[]) {

double viscosity=0.0, spes_grav-., grain_size-0.0, velocit;

return g





· For the formulation the κ was given a value of 0.4

GSD Calculator
This program takes a grain size distribution and calculates the geometric mean, the geometric standard deviation, and various user-defined interpolations, as well as organizing the data, and calculating bounds at 0 and 100.
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Notes:

· Data may be entered in whatever order the user desires, and the program will automatically reorder the data

· Data may be on either a 0.00-1.00 scale or a 0-100 scale, and the program will scale it as necessary to do calculations

· If there are no 0% or 100% bounds in the data, the program will linearly interpolate values for 0% and 100%, and add these diameters to the data set

· Program will prompt user if they want to calculate an interpolant or not, and what percentage the user would like to know

· Program can calculate up to 10 interpolants to append to the GSD file

· The geometric mean, Dg, standard deviation, σg, and the user-defined percentage (e.g. 50, 90, etc.) will be appended to a file with the reorganized, scaled, and bounded grain size distribution

Backwater Calculator
This program calculates the backwater curve for both a Chézy formulation and a Manning-Strickler formulation, as well as calculating the water depth, water velocity, Froude number, and shear stress for normal flow conditions.
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Notes:

· If the user inputs a value for Cz, the program will automatically use a Chézy formulation; if the user inputs a value for D90 the program will automatically use a Manning-Strickler formulation; if both are present the program will ask the user which formulation they would prefer to use

· Calculates the water depth, H, flow velocity, U, Froude number, Fr, and bed shear stress, tau(b), for normal flow conditions, as well as the critical water depth and water velocity
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AgDegNormal
This program calculates the bed evolution in rivers due to differential sediment transport using the relation due to Meyer-Peter and Muller for a uniform grain size distribution given various properties of the river, the sediment, and the flood periods.
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a288.0 73.869372 a.804874 1.05425 0.152943 a.801514
4380 68799792 a.804789 1.848942 a.151058 0.801473
m368.0 63,9859 a.804704 1.846547 a.143177 a.801432
36408.0 59.a15762 0.804615 1.52536 a.147204 a.80139
4480 54308523 a.804527 1.5863L a.145234 a.801348
e438.0 49.530142 0.804433 1.865323 6143114 a.801304
95280 45.pgan60 0.804340 1215 0.1489%5 a.801260
amsen.0 40572776 a.804238 1,583 a.138667 a.801212
415080 36.273%20 0.804136 1.ea7714 a.136334 0.801165
2480 31969676 a.804024 1.896735 a.133732 6.801113
43688.0 27.984474 a.803912 1106051 a.131115 a.801061
447280 23532340 0.803757 1116882 6.128171 0.801004




The maximum number of computational nodes, M, is 99 (this is the case for all of the AgDeg functions)

· It is assumed that the relevant morphodynamic changes of the river occur during floods, therefore the user has to specify the flow intermittency defined by Paola, et. al (1992) and in chapter 14 of the ebook

· The flow is assumed normal

· Calculates the water depth using a Chézy formulation, if only the Chézy coefficient is found in the input text file, or using a Manning-Strickler formulation, if only the roughness height,  kc, value is found in the input text file.  If both are in the text file, the program will ask the user which formulation they would like to use

· [image: image35.png]bed slope
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Prompts user whether they would like to append constants to the data file, or write them in a separate file

AgDegBW
This program calculates the bed evolution in rivers with a backwater calculation, as well as the river depth evolution, and consequently the water surface evolution as well, for an assumed uniform grain size again using a derivative of the Meyer-Peter and Muller relation.
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tine (yrs):  @.20noea 208000 4.a0n000 6208000 5208000 10,0080 12.oa0n00
x () eta (n) eta (n) eta (n) eta (n) eta (n) eta (n) eta (n)

a 4.580200 42,0851 42.504220 43429364 43.980%63 44.413%5 44534219
&7 39.156667 4. 345856 41128674 41738698 42,2575 4277455 43136770
133 37,5303 38.756405 39, 50860 40.097350 4.686156 41.ps0%82 41474562
2080 36520800 37.183735 37,8744z 38.455480 36.954535 39.42504 39.512441
2667 35.156667 35654755 3.311173 36.362944 37.346684 7.780862 38.185627
3 33530333 34130232 34741508 35.260684 35737481 36.164203 36.556743
00 3250800 2694431 33230379 33723063 34170847 34580131 34.966876
4667 31156667 Eres 172374 217391 32,6218 33.00%03 33374316
5333 29530333 29547373 30.250825 30.67234 3175398 31456502 31516677
co0 25,5080 28.426760 28777897 29,1453 29.545166 29.989971 30.257615
6667 27.156667 27.a79791 27.3858775 2776419 28.e85823 25.4a0580 2873257
733 25530333 25.gamat 25.522956, 26,2383 26.561299 26,5578 27.205347
soa0 24 50800 24.366894 24538121 24.5m282 25186429 25.411364 25711820
8667 23.156667 22991429 23.130799 23. 369505 23.644355 23.930877 24214629
9333 215333 21 630142 21771541 21973895 22.220502 22453973 22. 750016
10800 20,5080 20.325728 20,3845 20.562823 20757204 21 p31389 21280849
10667 19.166667 19.a30455 19.p4428 19131912 19.330585 19.612747 19343229
11333 17,5333 17.669255 17.671382 17,5541 17.582115 18.185753 15399162
12800 1650800 16373184 16344842 16.451488 16686697 16791314 16585851
12667 15. 156667 15.p13352 14.580339 15.a78%31 15220913 15386490 15 564802
13333 13.530333 13710224 13663979 13743673 13.366625 14.p12658 14171336
14200 125000 12382128 12,3638 12384247 12.495505 12.626263 12768797
14667 11166667 11 p47a21 10.939683 11 p61751 11156732 11269311 11353716
15333 5.833333 5708398 5.649584 5.712743 5798862 5.897624 10.086694
16000 & 508000 &.38%78 &.353087 5408862 8472021 &.553908 8645481
16667 7.166667 7.844308 7.010758 7.868304 7.124083 7.193315 7.270308
17333 5.803333 5.734872 5723657 5.757318 5805940 5.85%213 5.315387
15800 4 508000 4410139 4.368123 4.423648 4.4p4628 4506367 4552428
18667 3.166667 3.112383 3.108225 3.1z8021 3.15185 3.177897 3.207497
19333 186333 1.79%023 1782738 1.308346 1 816402 1.a30865 1.846585
2000 a.50n000 a.508000 a.508000 508000 508000 508000 508000
Plat Data:
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8 15 .5 0.87  4L21s

0.97 47258
a
a
a
a
8 5 .28 0.5 3959504
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(no more than 21 entries)|





Notes:

· [image: image40.png]


 It is assumed that the relevant morphodynamic changes of the river occur during floods, therefore the user has to specify the flow intermittency defined by Paola, et. al (1992) and in chapter 14 of the ebook
· Flow is computed using a backwater formulation

· The downstream water surface elevation must exceed the Hc, critical depth, which is equal to (Qf2/(B2g))1/3, otherwise the user is alerted, and the program exits
· The water depth is calculated using a Chézy formulation, when only the Chézy coefficient is present in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use

· Prompts user whether they would like to append the file, or create a separate file for it
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o 10.587475 6.971169
signag: 1.897275 2.184114
DoB:  16.507663 15970563
D7a:  15.p0n00 13.5%8172
Dsa: 13,6353 10.547642

Dam:  11.62%988 2.367519






AgDegNormalSub
This program calculates the bed surface evolution of a river towards steady state for a subsiding river basin, assuming normal flow approximation and a uniform grain size distribution using a Meyer-Peter and Muller relation derivative.
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[flow rates are in m3/s]
[Notice, the flow rates are separated from the diameters with a 0,0 row]




Notes:

· All sediment transport is assumed to take place during the time in which the river is in a flood stage, specified by the intermittency, I

· Flow is calculated assuming normal flow approximation

· The water depth is calculated using a Chézy formulation, when only the Chézy coefficient is specified in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use
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· Prompts user whether they would like to append the file, or create a separate file for it
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AgDegNormalFault
This program calculates the bed surface evolution in time using the same formulation as the AgDegNormal (see details there), with the added factor of a vertical fault of a user-defined amount at a user-defined point spatially and temporally.
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Notes:

· Same assumptions and notes apply as are found in the AgDegNormal function
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tine (yrs):  @.20noea oa.popaee  40.0a0n0n
x () eta (n) eta (n) eta (n)
a 26280200 15427539 15.085238
1080 23.580800 13339996 13564130
200 20.960800 12366722 12.ps3610
300 15. 340800 10.544514 10.585184
00 15720800 5308284 5.844500
sea0 13. 180800 7.76573L 7.543383
coa0 10, 450800 6.211687 601083
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1000 a.a0n000 a.a0n000 a.a0n000

Average f Lood discharge per unit width: 6.266667 [12/5]
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Average sedinent, volune feed per unit vidth during floods: 0.080950 [12/5]

Initial surface geonetric nean size: 28.840815 [mn]
Substrate geonetric nean size: 28.540815 [mn]
Hean annual sedinent feed rate: 8.080343 [Mt/n/a]

Plat Data:
elev(n) S Dsg(m) elev(n) S
wy ooy o ooy soayr  zeer 20
8 26.280 0.0126 8.000 15.425 0.0015 49.705 28.
B0 235R B.8025 0.000 13.908 0.0615 49.434 25.
0 2a.%6m B2 0.080 12367 0.0815 49.724 25
80 13.34 0.0025 0.000 10.845 0.0815 49.714 25.
B0 15.720 @825 0.000 9.300 0.0615 49.682 25.
g0  13.10p 0.8025 0.000 7.766 0.0615 49.667 25.
B0 1249 B.0025 0.000 6.212 0.0815 49.662 25.
7080 7.060 0.8025 0.000 4.669 0.0616 49.668 25
GeB0  5.240 @.0025 0.000 3.109 0.0616 49.65% 25.
o 2.620 @.8025 0.000 1.560 0.0816 49.677 25
ia0p  0.0B0 ©.8025 0.000 B.000 0.0016 49.661 25
g Hend  taumox tauend dsgsuax dsgsend dsglna dst
469 173 889 0.03 4874 50.38 6.8 1o
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If the GetData function yields negative values for slopes, and “nan” values for H and tau, the time step may be too large or the spatial step length may be too small.  Change these values and run the model again
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AgDegNormGravMixPW
This program calculates the bed surface evolution for a river of constant width carrying a mixture of varying gravel sizes, and allows the user to choose between a Parker relation in which no sand (<2 mm) may be entered or the Wilcock-Crowe relation which retains the sand for computations.
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Notes:

· In the case of the Parker relation, sand and finer material may not be entered into the relation, and the distribution needs to be renormalized for gravel only
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In the case of the Wilcock-Crowe relation, the sand is retained for the computation

· The user will be prompted by the program as to which relation they would like to use

· Flow is assumed normal
· Assumptions (though, they can be “easily” relaxed):

· the GSD of the sediment feed does not change in time

· the GSD of the bed surface is the same, initially, at each node

· the GSD of the substrate is the same at each node, and does not vary vertically or in time

· The GSD may be on a 0-100% or a 0.00-1.00 scale, and the program will automatically scale

· The GSD must have bounds at 0% and 100% to properly perform the calculation; if the user does not input the bounds the program will automatically interpolate bounds for the GSDs

· The water depth is calculated using a Chézy formulation, when only the Chézy coefficient is present in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use
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AgDegNormGravMixHyd
 This program calculates the bed surface evolution of a river of constant width carrying a mixture of varying gravel sizes with a flow defined by a user-inputted hydrograph.
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Notes:

· See assumptions found in AgDegNormGravMixPW

· This relation automatically uses the Parker bedload relation

· The program may take a few seconds to calculate, depending on the user’s inputs—this is a calculation intensive program—please give the program some time to make the calculations

· There are no output values at time=0 for the geometric mean diameter of the load, Dlg, and the ration between the total bedload transport rate and the feed rate, qbT/qbo, because these are calculated in the time loop; they are not initial values
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Due to the many variables that are dependent upon user inputted values in this function the “ReadIn” function is called in the main, instead of in the Initialize portion of the code
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AgDegNormGravMixSubPW
This program calculates the bed surface evolution for a river of constant width with a mixture of gravel sizes with a load computed either by the Parker relation or the Wilcock-Crowe relation, as in the case of AgDegNormGravMixPW, but this program also takes into effect the subsidence.
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Notes:

· The same notes apply as in AgDegNormGravMixPW
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There is a maximum reach length equal to: Lmax = I * (1+Λ) * σ * Ω * qbTf / (rB * (1 – λ)), if the L value exceeds this critical value the program will exit and alert the user

· Again, the water depth is calculated using a Chézy formulation, when only the Chézy coefficient is present in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use
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Acronym1
This program calculates the volume bedload transport per unit width, qbT, the Shields number, taug*, based on the surface geometric mean diameter and the bedload GSD with its various derivatives (mean, stand. dev., interpolations), given the surface GSD.
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User may enter GSD on either a 0.00-1.00 scale or a 0% - 100% scale, and the program will automatically convert it to a 0%-100% scale

· In the case of a uniform diameter, the user should simply enter the diameter in the diameter column (see Key for Inputs Figure above), and 0 in the % passing column

· This formulation does not work for sand, so if sand is present and the border value of 2mm is present the program cuts off all sand (<2mm) and renormalizes the remaining distribution; if sand is present and the border value of 2mm is not present the program alerts the user and exits

· This formulation requires endpoints at 0% and 100%, so if these boundary values are not present the program will automatically interpolate them as described in chapter 2 of the ebook.

· The program automatically organizes the data, so the user may enter the distribution in whatever order they desire
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Note, the Acronym family of functions do not have a GetData function, because there is no time loop, and all the data is being outputted already

Acronym1R
This program works the same way as Acronym1, except that it calculates the flow velocity with the user inputted parameters, and it outputs the water depth, H, and shear velocity, u*, in addition to what Acronym1 outputs.
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Same notes apply as seen previously in Acronym1
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Acronym1D
This program acts the same way as the other two Acronym functions do, with the addition of a “flow duration curve;” the program calculates the same values (though taken as a mean annual) as well as the mean annual water discharge, and the characteristics of the flow duration curve.
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esan.opoeen  3.375008 15978 566283 5.100342 28atz.7amE0  5.292508 7241328465 5.3799% 44TEEEIE 5452676 Si543.096253  5.515744 5778433157 5.571067 10.121965
onan.opsan  3.250008 2pa0d oezsas  4.872997 Sesa9.de7ans  4.m2202 39431004845 4.574528 4749341408 4877759 54575043891 4.201085 61274 56264 4.803689 5524532
osan.opapen  3.125008 2120133787 4.571636 223 00858 4.462778 1622661208 4.304482 o379 peedsl  4.322209 57606989938 4.269708 GeEETIONE  4.223777 &.38%858
1o0n.podaos  3.20%00 223772539 4.275565 3932600058 4.862666 43813327605 3.907276 2518375433 3.702538 60638936768 3.6769%6 6aaE2.BE25T 3504543 5.499083
1oa15.povacs  a.a0non 22349102867 a.n0nona 9520433 6.00n00 430256395 0008000 52529292124 6.80n008 60657.321547  0.808008 Galon. 75250 600800 5508000

tine(yr) sss st etaup etatan etabatton

a.80 iegon.coeaor  lopis.enonn  5.5anson 3808000 a.a08000

250 223772539 22349 462867 11.393156 4.275565 a.a0n080

5.0 G2.600858  30%52.943%8  14.288881 4.62666 a.a0n080

7.50 4313027605 43502.063%5 16653132 3.307276 a.a0n080

10.00 261837433 52629292124 18706455 3.782538 a.a0n080

12.50 60635036768 60657.321547 20550421 3.67695 a.a0n080

15.00 6386206257 GBLOD.7ENZSD  22.242524 3.584543 a.a0n000

Volune of sedinent, per unit width for
Volune of sedinent, per unit width fed
Volune of sedinent, per unit width for

Fractional errarin noss balance: 0.0129%

the tnitial bed: 26338508008
in: 473364.000080
the inal bed: 5a5855.373817
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15,08y
a.a0nona

3484143127
6885, 286254

10212
13615
7028
20424
23829
27233
30637 .
3441
7445
043
44253
47658
51862
54466 .
57878
61274
64675
63852

429381
72587
715634
esans1
onLoEe
145015
2me142
431269
5743%
17522
ea64s
oa3776
146905
20a830
433157
s76284
719410
862577

eta(n)
15,08

22.242524
20597434
19.784607
15.684275
17.456671
16342818
15 260526
14212384
13157748
12216741
11269436
10, 385850
5.475938
8.629528
7.818382
7.36072
6.287957
5571067
4.283689
422377
3.584543
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15,
a.

onyr
opasse

ogaze1
o035z
o034z
-os032
-og0z23
og0313
-oz0z03
080293
o0z83
020273
o0263
o0254
o024
080234
om0224
o0215
o020
00195
-o0191
o020

@
15,
a.

onyr
opassa

00316
o0E74
o0z
oa7on
oa743
oga7as
og0ses
o025
ogosas
o053
ogos1n
00473
00436
080399
o0364
og0329
080295
o026l
080225
080195

H(m)
15,08y

3.
611755
L6574
681670
710571
750662
Lam2141
47233
1395195
546327
“oas4
Lososa7
122536
10537
‘242
344716
Lazanen
‘530898
o043
I7seal
“a154dn

579442

tau
15,08y

1
e
g
L4ses03
Laza%01
39819
3z
373
“amesez
‘28943
‘234396
139615
“15323%
‘125791
“eniar
‘4307
“oam30n
963805
517995
a70310
a18224

543081
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tine r): 6.0 1080.00 200,00 30a0.00 4na0.00 sea0.00 caa0.00

o (1 15800 17407 17560 17656 17724 1773 17507
3000 3000 3000 3000 e E E)
() eta(n) () etan) () etan) () eta(n) () eta(n) () eta(n) () eta(n) Final v.s.
a.a0n008 24.750800 a.a0n000 30.036492 a.a0n000 36.185832 a.a0n000 42253724 a.a0n00 48370321 a.a0n00 54.424825 a.80n000 60.463661 63.20017%6
Son.popoee  24.0e0080 Sag.2eass  29.130111 56533957 35268580 Sag.savEss 41,3794 Son.50B008  47.443541 592419337 53.495288 593566387 59532020 e2.250221
100.0pooe0 23250080 1160.440016 25234456 1070667505 34.364412 1T 40461348 111616016 46.530159 118483867 52.5790% 187.132774 56613965 61377209
i5an.opoeen  22.5ea0e0 14p.ecolTe 2735380 756.0miETe  36.473099 176561950 39564580 1mrz.dzdeze 45.6296%5 iroseeil 51676185 i7s0.eooise  57.709164 60.484839
2oa0.opooen 21750080 2a0.eeezil 26,4873 234133627 32.594529 24150413 m.eaLIZ2 23,2003 44.7425%0 2369.677348  50.786382 2374265547 56.A17441 59.65957
25an.opoeen  21.0eaee0 2o1.1pazss  25.622562 2926669783 31728658 2o4z.eo02s6  37.610255 2954.040040 43868175 2062.006684  49.989369 2067.83193 55938711 55.740509
Se0.opooen 20250080 48320347 24.776861 z.omae 30,8749 20 36.9521% 544.048048 43006650 o4.Ele2L  49.04537L 56108321 55.072953 57.588506
I5a0.opoee0 1950000 p615404as  23.943689 aev.aaesr 30,0307 4119.778973  36.106984 4135.eseese  42.158035 146,930 45.1943% 4154964788 54.220134 57.e50814
4p0.opooen 15750080 464160463 23.123130 fa2.ETI6ES  29.207494 4Tae.aleEce  35.2M46%2 4726464064 41.322086 4739354695 47356334 4743.53094  53.300501 56,2543
45an.opoeen  15.0e000 so2ionnel  22.315097 525,086l 26.392642 S2%6.a5670  34.455422 sat7.22e72  40.499861 sa7Me 465340 Sz.097aL  52.55390 55414822
Seao.opooen 17250080 Saaz.opnTs  21.520322 Se53.33956  27.591254 5685398535 36649381 So5.0BeE0 39690527 5924.193369  45.719640 5935663668 51.740720 54.616843
S5a0.opoeen 16500080 32,2063  20.738363 6436.673523 26802881 47,0038 32.a54L 6495000088 36894553 G566l 44.921624 6529.230255  50.940987 53.530810
Gog0.opoeen 15,7500 6962.640694  19.969537 7o24.0mves0 26.027697 62476230 32.077134 7089696097 36112113 7189.032043 44136984 T2z E6A2 50154780 53.065167
G5a0.poee0 1500000 Tz.asaT: 19,2422 789.34143  25.266439 sl0le% 31311458 76e0.5e41es 37,3430 TSI 43366116 76363028 49.3822% 52,3119
700.opaoen  14.250080 e123.000610  15.472660 19,6759 24.518984 2305504 30559671 T3 36588641 e23.ETarie  42.609241 8389.929415 4562394 51572194
75a0.0paee0 1350000 703.300068 17,7455 a7a0.0mo3s0  23.785350 ea2s.097790 29822014 e@ez.iz0izl 3584072 G886.290053  41.866601 Gou3.4%5082 47879799 50.548537
co0.opooen 12750080 o23.520925  17.030769 0365.343386  23.066112 9416637652 29098755 452.92812 35121963 o478.7093%0  41.138465 437062189 47.150220 50.140619
esan.opooen  12.0e000 0863,740983 16331339 950677263 22361469 1o0s. 177505 25.390156 10843736137 34410607 10071126727 40.425129 10890628576 46.435473 49.443%00
onao.opooen 11250080 10443960841 15646762 10536.011228 21670143 10503707359 27.696626 10634 54415 36.704327 1p663.540864 39726905 10654194962 45735681 45773901
osan.opaeen  10.5egee0 11824 181899 14.977285 10120345076 20.997219 e 22z 27018424 11205 352153 36033473 11255 067401 39044175 11277761343 450579 45.116220
1000 .podaos 9750008 11604401157 14.3230% 10706 675133 20338448 1070 797865 26.355987 1116 d60l61  32.368425 11845386738 38.377231 1G0T 44.363608 47.476853
1oson.podaos  9.20noRa 12154 621215 13604642 12200 piaa0n  19.695653 12359336913 25.709630 12406 966169 31719591 o440 506075 37726675 o464 B0412s 4373722 46.385712
11008 popa0s  &.250008 12764841272 13062861 12877347046 19.069314 12347.506m2 25079870 12307706077 31087482 103225411 37.092759 1305 460503 43.096576 46.254670
11508 posa0s  7.508008 1345061308 12.457579 13462681803 15459861 1336 416625 24.467112 13565504105 30472299 13625 644748 36475988 13652 026896 42.478617 45.674602
12008 podaos 6750008 13905 280368 11.869397 Lepds.pLe%6n  17.867695 L4124 056478 23.870767 14179392193 29874695 14215 pedaEs 35876750 14245500283 41.878265 45.116978
12508 pada0s  6.20%00 L4505 501446 11.298602 14633348916 17293188 147340632 23.294134 1470 20001 29.294980 14810483422 35295047 14839 150678 41.295637 44,5088
13008 poda0s 5250008 i5aEs. 720504 10.745175 1521 6e2e3 16736080 5w Ees  22.734284 15361 paa203  25.732510 15402002753 34.7319%2 15432726057 40731339 44.07m277
13508 poda0n  4.508008 in66s.o4lse 10208227 1504 pL6E3 16195728 inao SrGadE 22191086 15951 L6217 28487642 15905 322896 34185537 16026292443 40.183697 43601448
14a00.povon  3.750008 16246161619 9.664129 16369.350756  15.668387 16479115891 21.661039 1542 624225 27.656020 16567.741433  30.652410 16619356808 39649641 43.162207
14508 poda0n 3208000 16626 361677 9.155745 16974 684743 15137319 17867 655 21127668 1334323 27421195 17Eed60TIe 36116455 1213425217 39113077 2,757
150 podaos  2.250008 17406 601735 8.234846 17560 pLE693  14.207489 17656 19508 20.206624 174 2dmzal 26198924 177z seeles  32.193449 17306 991604 36189547 42535293
1550 popaes  2.175008 1726 361677 8.170338 17974 geeT3 14153774 18067 65545 20143401 18133432233 26136050 18tee. 16078 32130622 16213425217 36127097 42479548
160 posaos  2.108008 16246161619 8.106049 1539350786 14.090274 15479115891 20080331 g2 624225 26073386 18567741433 32.068484 18619856808 36.064854 42,4248
16500 popa0s  2.825008 18665541562 8.841981 1g804 pl6es  14.026989 1gso SvGads  20.0175%2 18951 BL621T 26018932 1590532289 32.006134 19026292443 36002518 42370894
17908 poda0s  1.550008 1oaEs 720504 7.97813L 15218 682873 13.963919 19302 p36155 19955085 19361.p06205 25948687 15402902759 31944132 19432726857 37.940989 42.315885
17500 popaon  1.575008 10605 5a144s  7.31450L 19633348916 13901064 1973496302 19.892630 1o70.200201  25.836651 10818483422 31882397 19839 150678 37.879365 42261358
150 posaos  1.50n00 10905 281368 7.85109 ooadspLesen  13.838422 28124956478 19830465 20179392193 25.824823 2m215.pedaEs  31.820089 omoes5oE3  37.617948 2.2m412
1as0n.podaos  1.725008 ans.petzm  7.7878% 20462 celan3  13.775993 20536 416625 19.768510 2pes.Se4les 25763200 0625 644TE 3759427 ope52 p6ass 37756736 42153748
1000 podaos  1.650008 oredpatziz 7724921 077347846 13.743778 20047.506T2 19706765 20997706177 25700791 21853225411 31.698252 21055 460503 37.695729 42.100368
10500 popa0n  1.575008 2up4 21215 7.662162 21200 p13a08 13650774 20359336913 19.645229 21406 966169 25.640586 21440 50675 31637282 21464804123 37634926 2.047273
2oaon posaos 1508008 20604 401157 7.59%28 20706 679133 13569985 2u7e 797868 19.583982 21316 160161 25579588 21845386738 31576517 s T.Ma2 41934464
2oson posaon  1.425008 2224 181895 7.57294 2120345076 13528400 2m2E21z 19,5270 20205 350153 25548795 2220 sE74pL 31515956 227 T3 TR 41541541
21000 pova0s  1.350008 22443061041 7.475183 osa6.pLizn  13.467034 22503707359 19461672 20534 544145 25.456208 22663548864 31.455539 2064194362 37.453739 41.589706
21508 popaon  1.275008 22637140983 7.413287 22950 677263 13485674 2305 177505 19.481167 2343736137 25397626 20142677 31395446 2300 62876 37393749 41537760
22000 panans 120000 23253 520975 __7.351604 23365 343306 13344524 23416 637652 __19.340669 23452 928125 25337647 23475 705398 __31.335495 23497 pe2153 37333960 41.756104
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150 podaos  2.250008 17406 601735 8.234846 17560 pLE693  14.207489 17656 19508 20.206624 174 2dmzal 26198924 177z seeles  32.193449 17306 991604 36189547 42535293
1550 popaes  2.175008 1726 361677 8.170338 17974 geeT3 14153774 18067 65545 20143401 18133432233 26136050 18tee. 16078 32130622 16213425217 36127097 42479548
160 posaos  2.108008 16246161619 8.106049 1539350786 14.090274 15479115891 20080331 g2 624225 26073386 18567741433 32.068484 18619856808 36.064854 42,4248
16500 popa0s  2.825008 18665541562 8.841981 1g804 pl6es  14.026989 1gso SvGads  20.0175%2 18951 BL621T 26018932 1590532289 32.006134 19026292443 36002518 42370894
17908 poda0s  1.550008 1oaEs 720504 7.97813L 15218 682873 13.963919 19302 p36155 19955085 19361.p06205 25948687 15402902759 31944132 19432726857 37.940989 42.315885
17500 popaon  1.575008 10605 5a144s  7.31450L 19633348916 13901064 1973496302 19.892630 1o70.200201  25.836651 10818483422 31882397 19839 150678 37.879365 42261358
150 posaos  1.50n00 10905 281368 7.85109 ooadspLesen  13.838422 28124956478 19830465 20179392193 25.824823 2m215.pedaEs  31.820089 omoes5oE3  37.617948 2.2m412
1as0n.podaos  1.725008 ans.petzm  7.7878% 20462 celan3  13.775993 20536 416625 19.768510 2pes.Se4les 25763200 0625 644TE 3759427 ope52 p6ass 37756736 42153748
1000 podaos  1.650008 oredpatziz 7724921 077347846 13.743778 20047.506T2 19706765 20997706177 25700791 21853225411 31.698252 21055 460503 37.695729 42.100368
10500 popa0n  1.575008 2up4 21215 7.662162 21200 p13a08 13650774 20359336913 19.645229 21406 966169 25.640586 21440 50675 31637282 21464804123 37634926 2.047273
2oaon posaos 1508008 20604 401157 7.59%28 20706 679133 13569985 2u7e 797868 19.583982 21316 160161 25579588 21845386738 31576517 s T.Ma2 41934464
2oson posaon  1.425008 2224 181895 7.57294 2120345076 13528400 2m2E21z 19,5270 20205 350153 25548795 2220 sE74pL 31515956 227 T3 TR 41541541
21000 pova0s  1.350008 22443061041 7.475183 osa6.pLizn  13.467034 22503707359 19461672 20534 544145 25.456208 22663548864 31.455539 2064194362 37.453739 41.589706
21508 popaon  1.275008 22637140983 7.413287 22950 677263 13485674 2305 177505 19.481167 2343736137 25397626 20142677 31395446 2300 62876 37393749 41537760
2200 posaos  1.208000 2383500925 735604 23365343306 13.34492¢ 23416637652 19340669 23452028129 25337647 23478705398 31335495 23497 pe21E3  37.333960 41736104
2250 posaen 1.125008 2ates.dmees  7.298134 2amenpeswmE  13.284182 2328097799 19280377 2amez.dzetel 25277672 23806200853 31275746 2303495802 37.20437L 417347490
2308 posaos  1.25000 24123.peme1n  7.228877 24194 675393 13.223648 2239 557946 19220289 2271312113 25207980 20350078 3121613 24309920415 37.204983 41680667
2300 posa0s  a.375008 esez.meeTz 76783 24609341436 13163321 24651.p1Ba02  19.160484 24660 504105 25.158330 24701450373 31.156850 247 dedm2E 37455794 41.532888
24000 povaos  @.508000 24962640654 7.1069% o5az4 paT4ce 13183280 2562476233 19108723 25089 696897 25..098960 5tespazas  3L.0977R2 5122796642 37.096884 41582403
2450 popaon  6.525008 2532420636 7.846369 43m.E7RE  13.043284 25473936386 19041245 25406 BeaaGE 25039791 2816 612706 31038755 2529230255 37.038011 41532214
250 psaos  6.750008 25en2 200578 6985951 2553330666 12.983572 25eEs. 308533 18981967 2505 peoaEn  24.930621 25924193363 30.930081 25935 663B6E  36.979415 a14m2322
250 podaes 6675008 26221 5ems2L  6.925741 2668.pame1n  12.924063 26096 856673 15922690 6727w 24.922049 26307 30.920446 6azEoMEL 36921814 1432721
2600 pova0s 6508008 26641760463 6.565736 26662671653 12.864756 26r0.318826 15864011 26726 464864 24.863474 26739.354695  30.863087 26ma.531894 36862689 41380432
2508 posa0s  6.525008 2761 54e4ns 6505937 2797337697 12.8m5650 21977633 15.80553L 2738 Gs6ass 24805095 20460353 30804922 27154 064708 36804797 41334438
27900 povaos 645000 214B1320347 6746348 iz paME  12.746743 omaLz3ee  18.746647 o7 BAEE 24.74691 754 si6a2l  30.746951 2761396321 36.746978 41285746
2750 posaos  6.375008 27901 100285 6.606946 27926 669783 12.638035 27942 599266 15.6038560 27954 pmnde 24638921 27962.m066E4 30689173 27967831934 36.689350 41237356
280 posaos  @.308000 awemeezil  6.627753 283133827 12.629523 26354155413 15.630466 8303 24.631123 26369677348 30631585 26374 265547 36631912 41180271
2as0n.popaos  6.225008 28Mp.seRLM 6568750 287 palse 12,5708 28765 619568 18572565 287ziazeme 24,5730 287r7.oseall 30574158 2a7en.c0016n 36574663 41141401
2000 podaes  6.150008 20168448116 6509962 o18.667913  12.543085 2o177.moTer 18544856 20181616016 24.516180 20154536674 30516979 2o1a7.43274 36507682 41034219
2050 padaes  6.@75008 2o%e0.220858 6451361 29565333957 12.455156 29568539853 18.457337 29500.50BB08 24458671 29562415937 30459956 29503 566367 36.460727 41 pdeeEs
Seacn.posacs  6.20n0n Sea0n pdans  6.392954 o0 posaon  12.397416 o0 posaos  15.4e0086 o0 podaon 24421525 Se0n.pooaos 30423115 o0 posaon  36.404036 41.oaonan
year sas L
a.a0n0n 15a0n.pooa0n  30800.080200
10B0.0%00B0  17406.601735  30800.080800
2oa0.opopan  1756R.pLG693  30800.080R0R
Sea0.oppen  176%.19%595  30800.080800
dono.oppan 17724248241  30800.00800
Sego.opopen 17772580106 30800.080800
Goao.opopan 17305991504  3080.080800
tine o) 6.0 1080.00 2080.00 080,00 080,00 s0a0.00 coa0.00
x(n) st HGn) ab(w2/s) x(n) st H(n) ab(w2/s) x(n) st H(n) ab(w2/s) x(n) st H(n) ab(w2/s) x(n) st H(n) ab(w2/s) x(n) st H(n) ab(w2/s) x(n) st H(n) ab(w2/s)
a.a0n008 a.g01500 2.757814 6.802431 a.a0n000 0.801566 2.73%483 0.802473 a.a0n000 0.801567 2.739534 0.802473 a.a0n000 a.801568 2.739527 0.802473 a.a0n00 0.801569 2.739522 0.802473 a.a0n00 0.801569 2.739518 0.802473 a.80n000 a.801578 2.739515 0.802473
Son.popoes  6.s01sen 2.757814 a.802431 Saa.2ess  6.8015% 2.751131 0.802433 565303957 6.80155% 2.751237 0.802433 Sie.sa%Ess  6.801sE 2.751223 0.802433 Son.conoes  6.801557 2.751213 0.802433 So2.419337  6.p01s5e 2.751285 0.802433 593566387 6.801558 2.751208 0.802433
10a0.0n00e0  6.201508 2.757814 a.802431 1160.440016  0.801533 2.763135 0.802393 1070667505 .001534 2.763302 a.802352 1T 6.se1sa 2.76328 a.802352 11s1.6leets  6.801535 2.763265 a.802352 11848367 0.801535 2.763253 a.802352 1gAT 6.0l 2.763245 a.802352
15a0.opoeen 6201508 2.757814 a.802431 174p.ec017e  @.p0lsil 2,751 0.802353 i756.0maTe  6.p01s12 2.7 a.802352 1765.61950  6.s01512 2723 a.802352 1mz.zieze .melsts 2,752 a.802352 irmoseeil  e.seisis 2.775686 a.802352 i7s0.6o0i60  @.801513 2.775675 a.802352
2oa0.opopen  6.s01508 2.757814 a.802431 2a0.ceezil  6.s0idsa 2.788314 a.802312 23133627 6.0014%8 2.788612 a.802311 234.150413  @.s01451 2.788577 a.802312 23,2503 6.801451 2.788550 a.802312 239.677345  @.801451 2.788538 a.802312 23265547 G.saldsL 2.788516 a.802312
25a0.opoeen  6.2015e8 2.757814 a.802431 20110289 @.801468 2.801544 a.802272 2926669783 @.801468 2.801915 a.802271 2o4z.600256  B.801469 2.501872 a.802271 2954.040040  0.801469 2.50183 a.802271 2062.0%684  0.801469 2.501815 a.802271 2067.83193  .801469 2.8017%8 a.802271
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Notice in the Key for Inputs, the GSD and the flow duration curve are separated by a row of zeros.  This row is very important, as it acts as a trigger to assign the next values to the hydrograph. (see test.txt Figure)

· If the friction velocity is too high or low for this formulation to work, the program alerts the user and exits
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The depth is calculated iteratively (see ebook for details), and if the depth calculation does not converge, the program will alert the user that the calculation bombed and will automatically exit

· Apart from these additions, the same notes that applied to the first two acronym functions apply here as well

SuspSedDensityStrat
This program calculates the effect of sediment self-stratification on the streamwise velocity and suspended sediment concentration profiles in open-channel flow.
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Notes:

· The C value in the inputs can be one of two things: either it is the Shear Velocity due to Skin Friction, OR it is the Reference Volume Concentration; the user should input the value that they want to use, and the program will prompt the user, what they want this value to be (either use Garcia-Parker to find the Reference Concentration, or user-inputted)

· The program will run through however many iterations it takes (up to 200) for the error on all the cn and un values to be less than 0.001 to account for the stratification effects
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The reference height is set at 0.05H, the number of intervals is set at 50, the constant of Von Korman, κ, is given a value of 0.4
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There is no GetData function for this program, because there is no time loop for which values may need to be retrieved

· WPHydResAMBL
This program uses the Wright-Parker formulation to calculate flow resistance, and the Ashida-Michiue formulation to calculate the water depth against water discharge and bedload transport, as well as calculating the flow velocity, shear velocities, shear stress, and several other parameters.
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Seno.opoes0  -54.dgeson 7297119 61597119 0.813563 6431781 6.418223 0.38997 6451404 6412487 0.894834 6.491769 6.396935 a.375488 6.787049 6411641 0.694929 7.843264 6.348335 0.699969 7.846051 6346082
om0.cpeesn  54.dzemon  7.297118 61607118 “o.008520 6.412658 6.421578 6.015135 6.432233 6.417099 a.71165 6472423 6.401258 a.351810 6.767865 6416054 a.674777 7.823293 6.348515 a.679968 7.26051 6.346083
m0.0poes0  54.34pE0R 729716 61637116 L€z 6.60%26 36.462368 “o.o06522 6.413117 6.421938 a.847453 6453124 6405631 a.32818L 6748738 6428548 a.654621 7.803325 6348703 0.659967 7,005 6346084
Gao.peesn  54.30E0n 7297115 61657115 54emoes 6.618238 e0.970229 ~o.a3288 6.394055 6.426941 a.623859 6433874 6.418015 a.304522 6.72%645 6425124 0.634463 6.383358 6.345895 0.639966 6386051 6346085
ago.opoesn  54.dsemn  7.29714 61677114 54emoes 6618228 60.9%0228 19648897 6.517025 26.165%23 a.08251 6414671 6.414351 a.280857 6.710612 6.429755 a.61438L 6.363394 6.343093 0.619965 6366052 6.346086
ono.opoes0  54.dgemon 7297112 61697112 54dgmoen 6618227 61010227 5439999 6.5omen2 e0.520848 023257 6.398515 6.418773 a.257218 6.691628 6.434418 a.594137 6.343433 6.345296 0.599964 6.346052 6346088
zm0.0peesn  54.dzomn 7297111 6171711 n4zmoen 6618225 61.030225 s4azmeen  6.somesL 60,5405 150891 6.446839 14.686530 0.233629 6.672695 6.43%066 0.573969 6.523474 6.343504 a.579963 6526052 6.346089
44g0.0poee0  54.4dom0n  7.297118 61737110 544dpoen 6610224 61.050224 54.4dpoen 6520849 60.960843 4T 647264 &0.514114 0.218093 6.653811 6.443718 a.553798 6.303507 6.349718 a.55%962 6306052 6.3460%
46an.opopan  @.540008 6265068 6.346068 ~3.229609 6.507225 5.736835 ~3.606273 6427474 10.035747 ~3.549002 6.386645 10.235647 a.1365%8 6.634977 6.448379 a.533624 6.863563 6.349938 a.539961 6.886053 6.346052
4aa0.opeen  6.520000 6866068 6.346068 2529749 6505155 5.434988 ~3.260870 6425389 5686258 ~3.481891 6384685 5.8656%6 a.163122 6.616194 6.453072 0.513447 6.863611 6350164 a.519968 6866053 6.346093
Seao.opeen 650800 6.846068 6.346068 2514703 6.504247 5.415895 ~3.00E349 64235807 5.432456 213 6362892 5668031 a.13%641 6.597462 6457821 0.493267 6.843662 6.350395 0.493953 6.846053 6.346094
So00.0npe0  6.4a800 626068 6.346068 2510972 6503382 5.414355 ~2.586098 6.422568 5.410666 Lo41586 6.361047 5.422933 a.116127 657878 6462654 a.473084 6.82376 6350632 a.473958 626054 6.3460%
Seg0.oppen  6.4ceone 6806068 6.346068 ~2.5%047 6.501706 5.399753 ~2.995629 6421752 5.41738L 29252 6.300143 5.4033%5 a.892560 6568154 6.467554 a.452897 6.803772 6350875 a.453057 606054 6.346097
Sean.opoeen 6448008 6736068 6.346068 el 6.508173 5.417958 ~2.533793 6428895 5.414689 La36450 637571 5.415021 a.868931 654158 6472658 a.432707 6.783832 6.350125 0.43%955 6736054 6.346099
Sago.opeen 642000 6766068 6.346068 ~2.a2e10 6498033 5.328543 ~2.5%3335 6428044 5.413379 La35%64 637779 5.413683 0.845243 6.523063 6477821 a.412504 6.7638%4 6.351380 0.419054 6766055 634618
Go0.opean 6408008 6.746068 6.346068 2.5 6.493653 5.51097 “2.5912490 6.413185 5.418425 35317 6376867 5.412184 0.821513 6504602 6.483089 a.392317 6.743968 6.351643 0.39%953 6.746055 6.346102
e2a0.0n00e0 6360008 6.726068 6.346068 ~2.378%3 6488897 8.867867 2538773 6.418369 5.417148 L3376 6.376088 5.405385 “o.002237 6.4861%6 6488434 372116 6.724028 6.350912 a.37%952 6.7260% 6346104
640, 0n0080 0. 360000 6706068 6346068 -2.246100 6.483777 5.725877 -3.oac060 6.417540 5428600 L3481 6375164 5.4039%6 -o.a25%91 6467848 6.493839 6.351911 6.704100 6.352159 0.35%950 6706055 6.346106
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eta(n) H(n) Hs(m) ab(ton/yr)  as(ton/yr)  ksi(n)
() 128yr 1280 128y7 1280 1280 128y
a.00 a.393081 5.346069 1.617385 a.a0p031 a.808045 7.346058
0.0 a.375088 6.346069 1.617385 a.808031 0.808045 7.32605
0.0 0.35%979 6.346070 1.617385 a.808031 0.808045 7.306050
eoa 20 0.33%979 6346071 1.617386 a.808031 0.808045 7.286058
soa 20 0.319978 6.346072 1.617386 a.808031 0.808045 7.266058
1080.00 0.89%977 6.346072 1.617386 a.808031 0.808045 7.246058
128000 a.879977 6.346073 1.617386 a.808031 0.808045 7.226058
148000 0.859976 6.346074 1617387 a.808031 0.808045 7.206058
16a0.00 0.83%975 6.346075 1617387 a.808031 0.808045 7.136058
158000 a.819974 6.346076 1617387 a.808031 0.808045 7.166058
2080.00 0.79%973 6.346077 1617387 a.808031 0.808045 7.145058
22a0.00 a.7%973 6.346078 1.617388 a.808031 0.808045 7.126058
240,00 a.75%972 6.346079 1.617388 a.808031 0.808045 7.106058
26a0.00 a.73%971 6346080 1.617388 a.808031 0.808045 7.85051
280,00 a.713978 634608 1617389 a.808031 0.808045 7.865051
3080.00 0.699969 6346082 1617389 a.808031 0.808045 7.846051
280,00 a.679968 6.346083 1617389 a.808031 0.808045 7.26051
340,00 0.659967 6346084 1.617398 a.808031 0.808045 7,005
36a0.00 0.639966 6346085 1.617398 a.808031 0.808045 6386051
3aa0.00 0.619965 6.346086 1.61739 a.808031 0.808045 6366052
4na0.00 0.599964 6346088 1617381 a.808031 0.808045 6.346052
4za0.00 a.579963 6.346089 1.617381 a.808031 0.808045 6526052
44a0.00 a.55%962 6.3460% 1617392 a.808031 0.808045 6306052
46a0.00 a.539961 6.346052 1617392 a.808031 0.808045 6.886053
430,00 a.519968 6.346093 1617392 a.808031 0.808045 6866053
S0a0.00 0.493953 6.346094 1.617393 a.808031 0.808045 6.846053
52a0.00 a.473958 6.3460% 1.617393 a.808031 0.808045 626054
54a0.00 a.453057 6.346097 1617394 a.808031 0.808045 606054
56a0.00 0.43%955 6.346099 1617394 a.808031 0.808045 6736054
5aa0.00 0.419054 634618 1.6173%5 a.808031 0.808045 6766055
Goa0.00 0.39%953 6.346102 1.6173%5 a.808031 0.808045 6.746055
e2a0.00 a.37%952 6346104 1.6173% a.808031 0.808045 6.7260%
64a0.00 a.35%950 6.346106 1.6173% a.808031 0.808045 6706056
66a0.00 0.339949 6346107 1.617397 a.808031 0.808045 6.685055
630,00 0.319948 6.346109 1.617397 a.808031 0.808045 6666057
080,00 0.299946 6.346111 1.6173%8 a.808031 0.808045 6.646057
280,00 0.279945 6.346113 1.617399 a.808031 0.808045 6.626058
74a0.00 0.259944 6.346115 1.617399 a.808031 0.808045 6.606059
680,00 0.239942 6.346117 1.617408 a.808031 0.808045 6586059
380,00 0.219941 6.346119 1.617488 a.808031 0.808045 6566060
soa0.00 0.19%939 6346121 161748 a.808031 0.808045 6546060
a2a0.00 a.17%938 6.346123 1617482 a.808031 0.808045 6526061
a4a0.00 0.15%936 6.346126 1617482 a.808031 0.808045 6506062
0,00 013903 461 151740 g.a0n031 4,004 450




Notes:

· [image: image103.png]Flow discharge [mA3/s]

Flood intermittency

Channel width [m]

Median grain size (sand) [mm]

Grain size such that 9@% is finer (sand) [mm]

Submerged Specific Gravity of Sediment

Bed slope

Reach length [m]

Depth of dredge slot [m]

Fraction of reach length defining upstream end of dredge slot

Fraction of reach length defining downstream end of dredge slot
Bed porosity

Upwinding coefficient (1 = full upwinding)

Number of spatial steps desired (no more than 2000)

Time step [year]

Number of iterations per print statement

Number of prints desired




The program takes the inputs given above (see Key for Inputs Figure); the αstrat is an optional parameter that may be entered; if the user chooses not to include it, it will automatically be set to 1, and stratification will not be taken into account

· As can be seen in the output above, when the “ratio” [that is the shields stress due to skin friction over the actual shields stress](see the variable listing at the right) is greater than 1 the model fails, and that value, and all following parameters make no physical sense, and therefore are excluded

DepDistTotLoadCalc
This program calculates the same parameters as WPHydResAMBL, as well as calculating the Entrainment, Chézy coefficient, bedload ratios, and various other parameters.
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Notes:

· The program shares the notes that are expressed in WPHydResAMBL


The integration carried out in this program is performed with the trapezoidal rule (see ebook for details), and the results can be seen in the column labeled, I

· BackwaterWrightParker
This program calculates backwater curves over a sand-bed stream with a user-inputted spatially constant bed slope using the Wright and Parker hydraulic resistance formulation (without the stratification effect) [2004], as well as calculating the normal depth.



Notes:

· If the minimum shear stress due to skin friction, taus, min, calculation bombs 

at any point (it is called several 
times) the program will end

· If the the height due to skin friction, Hs, calculation bombs, the program will assign the last value in the calculations to Hs


· If the Hnorm calculation bombs, the value for Hnorm  is not outputted, but this does not affect the other values that are calculated

· This program requires a given downstream water surface elevation, ξd, such that      Frd < 1, because the flow is assumed subcritical, and the program will alert the user and quit if the condition is not met



1DRiverWFPRisingBaseLevelNormal
This program uses a Chézy formulation and either the Engelund-Hansen relation for bedload in sandy streams or the Parker relation for bedload in gravel bed streams assuming a uniform grain size to solve for the bed evolution, width evolution, and depth evolution in time and space.





Notes:

· For the characteristic grain size, a value of <2 mm will use the Engelund-Hansen relation, whereas ≥2 mm will use the Parker relation


· The output yields the bed elevation, width, and depth, the user simply needs to scroll down to find the width and depth values

· Due to the evolution that is occurring in time, the GetData function has been included in this function, and works the same way as in the AgDeg programs


RecircFeed
This program calculates the bed surface evolution of the sediment in either a recirculating or a feed flume as it equilibriates, as well as calculating the upstream and downstream slopes at every iteration.



Notes:

· All inputs and outputs are in a dimensionless format; refer to ebook for clarification

· This program is meant for use with laboratory flumes, and allows the user to choose either a recirculating flume or a feed flume


· The inputted Froude number must be less than 1 (i.e. the flow is assumed to be subcritical); if it is not the program will alert the user and automatically quit

· In the outputs file, the normalized slopes upstream and downstream are below the dimensionless eta values, scroll down to find them

· At equilibrium the ratio between the bed slope and the slope at normal flow will both equal 1

BedrockAlluvialTransition
This program calculates the bed surface evolution at predefined nodes relative to moving boundary nodes for a transition from bedrock to alluvium.







Notes:

· The water depth is calculated using a Chézy formulation, when only the Chézy coefficient is present in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use


· This is a time-looped function and therefore includes the GetData function

· The output includes the relative location of the bedrock-alluvial transition for each printed time step, and these are organized in columns underneath the eta values for easy graphing purposes (see Output.txt)

· Note, there is a difference between this function, and the Parker VBA function, in that this function asks the user for the bed porosity and the submerged specific gravity (in order to simulate the results from the VBA code, the reach length, L=0.4 and the submerged specific gravity, R=1.65)

GravelSandTransition
This program calculates the bed surface evolution at predefined nodes for a river with a gravel to sand transition, as well as calculating the relative location of the transition point and the slopes, bedload transport rate, shear stress, and water depth for plotting.




Notes:

· The values for the spatial step of both gravel and sand max out at 100, allowing 200 spatial steps total (the number of sand spatial nodes, Ms and gravel spatial nodes, Mg must be ≤ 100)

· When the slopes are unequal at gravel sand transition the GetData function and the plot data output a slope of 0 at that point

· The program gives the user the option of outputting the slope, S, water depth, H, and volume bedload transport per unit width, qb, data as plot data, or leaving that off—either way it will still be available for viewing through the GetData function


· The reach length, L, must be less than the maximum reach length,  Lmax; if it is not the program will quit and alert the user what the value was for Lmax
· The sand and gravel Froude numbers must be less than 1 (i.e. the flow is assumed subcritical in the sand and gravel portions of the bed); if they are not, the program will quit and alert the user what their values were

· The user inputted downstream water elevation, ξd, must be greater than the program calculated minimum water elevation, ξmin; if this is not the case, the program will quit and the user will be alerted what the value is for ξmin
1DDeltaNorm
This program calculates the bed surface evolution for a narrowly channelized 1D fan-delta prograding into standing water, as well as calculating the initial and final amounts of sediment in the system.



Notes:

· This model assumes a uniform grain size

· The fan builds outward by forming a prograding delta front with an assigned foreset slope

· Again, the water depth is calculated using a Chézy formulation, when only the Chézy coefficient is present in the inputted text file, and with the Manning-Strickler formulation, when only the roughness height, kc, value is present.  When both are present the program will ask the user which formulation they would like to use




1DDeltaBW
This program calculates bed surface evolution for a narrowly channelized1D fan-delta prograding into standing water using a backwater formulation, as well as calculating the final water surface of the system and the mass balance of sediment in the system.




Notes:

· A uniform grain size is assumed, and the same choice of Manning Strickler or Chézy is posed to the user

· The fan builds outward by forming a prograding delta front with an assigned foreset slope

· If the flow becomes supercritical, the backwater calculation will fail, so the program automatically alerts the user and exits

· The initial depth at the top of the foreset must be greater than the critical water depth Hcrit = (qw2/g)1/3 [qw is the flow rate, and g is the gravitational constant]; if it isn’t the program will alert the user and exit

SteadyStateAg
This program calculates the steady state aggradation of a sand-bed river in response to sea-level rise and its effect.



Notes:

· Please note the units in this program are different from many of the other programs, and the user should be aware of this [refer to the Key for Inputs, or the unit listing below]

· All of the output parameters are in the output file, therefore the GetData function is not necessary in this program


SubsidingFan
This program calculates the bed surface evolution of an axisymmetric alluvial fan undergoing piston-like subsidence.




Notes:

· For a grain size of <2 mm the Engelund-Hansen formulation will be used for the bedload, and for a grain size of ≥2 mm the Parker bedload formulation will be used, aside from this the diameter is not taken into account for the calculation

· In the case of a gravel bed, the wash load is assumed to be sand, and in the case of a sand bed the wash load is assumed to be silt


· The initial bed is assumed to be horizontal

· The downstream boundary condition is one of vanishing sediment transport, and therefore it is one of vanishing slope



DredgeSlotBW
This program calculates the bed surface evolution of a sand-bed river after a dredge slot has been installed through a backwater formulation.



Notes:

· There is allowed up to 2000 spatial steps, any more than that will cause a memory overwrite and the data cannot be trusted

· The Normal flow data is included in the initial output, at the bottom of the text file

· The sediment is assumed to be sufficiently uniform such that D50 and D90 do not change in space or time

· The bedload transport calculations use an Ashida-Michiue formulation (1972), the entrainment of suspended sediment uses that of Wright and Parker (2004), as does the formulation for flow resistance
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Variable Listing


(see diagram to right)


b	height above the bed surface for the initial value


H	water depth


z	height above the bed surface of various points


u*	shear velocity [m/s]


vs	settling velocity of sediment [cm/s]


cb	concentration of sediment at b point


c	concentration of sediment at generic point


NOTE: b, H, c, cb and z are only used in non-dimensional formulations and therefore are unitless





Variable Listing


x	downstream coordinate [m]


H	water depth above bed surface [m]


	(see diagram at Rouse-Vanoni page)


U	flow velocity [m/s]


Fr	Froude number


tau(b)  shear stress on the bed surface [N/m2]


eta	bed surface elevation [m]


ksi	water surface elevation [m]








Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


Sl	slope of the bed surface


H	water depth [m] (see diagram at Rouse-Vanoni page)


tau	shear stress on bed surface [N/m2]


qb	bed material load [tons/year]





Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


ksi	water surface elevation [m]


Sl	slope of the bed surface


H	water depth [m] (see diagram at Rouse-Vanoni page)


tau	shear stress on bed surface [N/m2]


qb	bed material load [m2/s]





Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


Sl	slope of the bed surface


H	water depth [m]


tau	shear stress on bed surface [N/m2]


qb	bed material load [m2/s]


qb/qtf   load relative to initial amount





Variable Listing


x	downstream coordinate [m]


Sl	slope of the bed surface


H	water depth [m]


tausg  shear stress on the bed surface [N/m2]


eta	bed surface elevation [m]


qbT	bedload transport rate [m2/s]


qbf	upstream feed rate [tons/year]


dsg	geometric mean grain size on the bed surface [mm]


d90s	the diameter such that 90% of the bed surface is finer [mm]


pfeed	   GSD of the feed


Ffs	GSD of the substrate


Ff	GSD of the final surface





Variable Listing


qbT	volume beload transport per unit width [m2/s]


taug*	shields number


Dg	geometric mean [mm]


sigmag   	geometric standard deviation


Dx	diameter such that x% of the distribution is finer [mm]





Variable Listing


qbT	volume beload transport per unit width [m2/s]


taug*		shields number


H		water depth [m]


u*		shear velocity [m/s]


Dg		geometric mean [mm]


sigmag   	geometric standard deviation


Dx	diameter such that x% of the distribution is finer [mm]





Variable Listing


qbT	volume beload transport per unit width [m2/s]


taug*		shields number


H		water depth [m]


u*		shear velocity [m/s]


Qwa	mean annual water discharge [m3/s]


Dg		geometric mean [mm]


sigmag   	geometric standard deviation


Dx	diameter such that x% of the distribution is finer [mm]


Qwr	mean water discharge for each range [m3/s]


pQ	fraction of time in that range


ustar	shear velocity on the range [m/s]


taustar	shields number on the range





η





d





f, fraction of L





Bed Surface





Variable Listing


x	downstream coordinate [m]


Sl or S	    slope of the bed surface


H	water depth [m]


tausg  shear stress on the bed surface [N/m2]


eta	bed surface elevation [m]


qbT	bedload transport rate [m2/s]


qbT/qbo   bedload transport rate relative to the feed rate


dsg	geometric mean grain on the bed surface [mm]


dlg	geometric mean grain of the bedload [mm]


d90s	grain size such that 90% of the sediment of the bed surface is finer [mm]


qw	flow discharge [m2/s]


qbo	feed rate 


qbT (qb)    bedload transport rate [m2/s]


max	value for max flow


end	value for end flow





Variable Listing


H		water depth [m]


zeta	height above bed surface relative to the water surface height


uno	normalized velocity without stratification


cno	normalized concentration without stratification


un	normalized velocity with stratification


cn	normalized concentration with stratification


Ri	gradient Richardson number





Variable Listing


x	downstream coordinate [m]


Sl	slope of the bed surface


H	water depth [m]


tausg  shear stress on the bed surface [N/m2]


eta	bed surface elevation [m]


qbT	bedload transport rate [m2/s]


dsg	geometric mean grain of the bed surface [mm]


d90s	grain size such that 90% of the sediment on the bed surface is finer [mm]


Di	Diameter [mm]


pfeed	   GSD of the feed


Ffs	GSD of the substrate


Fup	GSD at the upstream end


Fdown   GSD at the downstream end





Variable Listing


Hs	water depth due to the skin friction [m]


tausg    	shields stress due to skin friction [N/m2]


U	flow velocity [m/s]


Gamma   parameter with no physical meaning [used in calculations of H]


H	actual water depth [m]


qw	flow rate [m2/s]


tau	actual shields stress [N/m2]


ratio	tausg/tau


Fr	Froude number


u*	shear velocity [m/s]


u*s	shear velocity due to skin friction [m/s]


qb	bedload transport rate [m2/s]





Variable Listing


Hs	water depth due to the skin friction [m]


tausg    	shields stress due to skin friction [N/m2]


U	flow velocity [m/s]


Gamma   parameter with no physical meaning [used in calculations of H]


H	actual water depth [m]


qw	flow rate [m2/s]


tau	actual shields stress [N/m2]


ratio	tausg/tau


Fr	Froude number


u*	shear velocity [m/s]


u*s	shear velocity due to skin friction [m/s]


qb	bedload transport rate [m2/s]


Cz	Chézy coefficient


kc	composite roughness [mm]


Zu	Parameter has no physical meaning [used in other calculations]


E	entrainment


I	results of the integral


qs	volume suspended bed material load per unit width [m2/s]


qt	total volume bedload and suspended bed material loads per unit width [m2/s]


qb/qt	ratio of bedload volume to total bedload material volume


vs/ku	exponent in the formulation





Variable Listing


x	downstream coordinate [m]


H	water depth [m]


Hs	water depth due to skin friction [m]


eta	bed surface elevation [m]


ksi	water surface elevation [m]





Variable Listing


x	downstream coordinate [m]


Hbf	bankfull water depth [m]


Bbf	bankfull channel width [m]


eta	bed surface elevation [m]


Sl	bed surface slope


qbT	volume bedload transport per unit width [m2/s]





Variable Listing


x	dimensionless downstream coordinate


eta	dimensionless bed elevation


Sl	bed slope


qbT	dimensionless bedload transport


H	dimensionless water depth


SNup	upstream end normalized slope


SNdown downstream end normalized slope





Variable Listing


x	downstream coordinate (0 = initial bedrock-alluvial transition)


eta	bed elevation


Sl	bed slope


qb	volume bedload transport per unit width


H	water depth





As t ( (





 Sa





Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


Sl	bed slope


qb	volume bedload transport per unit width [m2/s]


H	water depth [m]


tau	shear stress [N/m2]


su	location of the upstream coordinate [m]


sbb	reach of the alluvium bottom [m]


sss	reach of the alluvium top [m]


etaup	   upstream bed surface elevation [m]


etatop  bed surface elevation of the top of   the foreset [m]


etabot  bed surface elevation of the bottom of the foreset [m]





Variable Listing


x	downstream coordinate [m]


eta	bed elevation [m]


Sl	bed slope


qb	volume bedload transport per unit width [m2/s]


H	water depth [m]


tau	shear stress [N/m2]


sgs	location of the gravel-sand transition [m]





Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


Sl	bed slope


qb	volume bedload transport per unit width [m2/s]


H	water depth [m]


tau	shear stress [N/m2]


sbb	reach of the alluvium bottom [m]


sss	reach of the alluvium top [m]


etaup	   upstream bed surface elevation [m]


etatop  bed surface elevation of the top of   the foreset [m]


etabot  bed surface elevation of the bottom of the foreset [m]





Variable Listing


xhat	dimensionless downstream coordinate


x	downstream coordinate [km]


Qtbf	Volume bed material transport during flood stage [m3/s]


Sl	Bed slope


ηhat	dimensionless deviatoric bed elevation


ηdev   deviatoric bed elevation [m]


Bbf	Bankfull channel width [m]


Hbf	Bankfull channel depth [m]


eta	Bed elevation [m]





Variable Listing


x	downstream coordinate [m]


eta	bed surface elevation [m]


Sl	bed slope


qbT	bedload transport rate [m3/s]








Variable Listing


x	downstream coordinate (m)


eta	bed elevation (m)


qb	volume bedload transport per unit width (tons/annum)


qs	volume bedload transport per unit width due to skin friction (tons/annum)


H	water depth (m)


Hs	water depth due to skin friction (m)


ksi	water surface elevation (m)








Variable Listing


v	kinematic viscosity of water [m2/s]


R	submerged specific gravity of sediment


D	grain size [mm]





Notice how the ReadIn function exists as its own entity in the main function





Inputs


b	initial value for b/H (see above for definitions)


v	settling velocity [cm/s]


u	shear velocity [m/s]





Inputs


S	slope of the bed surface


C	Chézy coefficient


q	water discharge per unit width [m2/s]


R	hydraulic radius [m]


M	mean diameter of surface distribution [mm]


D	diameter such that 90% of the distribution is finer [mm]


n	roughness coefficient


a	dimensionless constant αr


x	starting position [m]


d	step size [m]


H	initial depth [m]





Inputs


Q	flood discharge [m3/s]


I	flood intermittency


B	channel width [m]


D	grain size [mm]


l	bed porosity


k	roughness height [mm]


S	ambient bed slope


G	imposed annual sediment transport rate from upstream [tons/annum]


L	length of reach [m]


t	time step [yr]


i	number of timesteps per printout


p	number of printouts


M	number of spatial intervals


u	upwinding coefficient (1=full upwind, 0.5=central difference)


r	coefficient in Manning-Strickler


a	coefficient in sediment transport relation


n	exponent in sediment transport relation


T	critical Shield’s stress


P	fraction of bed shear stress due to skin friction


R	submerged specific gravity


C	coefficient in Chézy relation, Cf





Inputs


Q	flood discharge [m3/s]


I	flood intermittency


B	channel width [m]


D	grain size [mm]


l	bed porosity


k	roughness height [mm]


S	ambient bed slope


G	imposed annual sediment transport rate from upstream [tons/annum]


L	length of reach [m]


t	time step [yr]


i	number of timesteps per printout


p	number of printouts


M	number of spatial intervals


u	upwinding coefficient (1=full upwind, 0.5=central difference)


r	coefficient in Manning-Strickler


a	coefficient in sediment transport relation


n	exponent in sediment transport relation


T	critical Shield’s stress


P	fraction of bed shear stress due to skin friction


R	submerged specific gravity


C	coefficient in Chézy relation, Cf


x	imposed downstream water surface elevation [m]





Inputs


q	flood discharge [m3/s]


I	flood intermittency


D	grain size [mm]


l	bed porosity


k	roughness height [mm]


S	ambient bed slope


Q	volume sediment feed rate per unit width [m2/s]


L	length of reach [m]


t	time step [yr]


i	number of timesteps per printout


p	number of printouts


M	number of spatial intervals


u	upwinding coefficient (1=full upwind, 0.5=central difference)


r	coefficient in Manning-Strickler


a	coefficient in sediment transport relation


n	exponent in sediment transport relation


T	critical Shield’s stress


P	fraction of bed shear stress due to skin friction


R	submerged specific gravity


C	coefficient in Chézy relation, Cf


s	subsidence rate [mm/yr]


B	ratio of depositional width to channel width


O	channel sinuosity


Y	unit wash load deposited in channel-floodplain per unit bed material





Inputs


Q	flood discharge [m3/s]


I	flood intermittency


B	channel width [m]


D	grain size [mm]


l	bed porosity


k	roughness height [mm]


S	ambient bed slope


G	imposed annual sediment transport rate from upstream [tons/annum]


L	length of reach [m]


t	time step [yr]


i	number of timesteps per printout


p	number of printouts


M	number of spatial intervals


u	upwinding coefficient (1=full upwind, 0.5=central difference)


r	coefficient in Manning-Strickler


a	coefficient in sediment transport relation


n	exponent in sediment transport relation


T	critical Shield’s stress


P	fraction of bed shear stress due to skin friction


R	submerged specific gravity


C	coefficient in Chézy relation, Cf


d	height of faulting [m]


f	fraction  of reach length such that all points downstream undergo downward faulting


F	time from beginning of calculation at which faulting occurs [yr]





Inputs


q	water discharge per unit width [m2/s]


T	gravel input [m2/s]


I 	flood intermittency


e	base level [m]


S	initial bed slope


L	reach length [m]


t	time step [days]


M	number of spatial intervals


i	number of iterations per print


p	number of prints


k	factor in roughness height calculation


n	factor in active layer calculation


r	coefficient in Manning-Strickler


R	submerged specific gravity


l	bed porosity, gravel


u	upwinding coefficient for load spatial derivatives in Exner equation


a	coefficient for material transferred to substrate as bed aggrades


C	coefficient in Chézy relation, Cf











Inputs


t	time step [flood days]


N	number of hydrograph entries [from 2-16]


c	number of hydrograph cycles per year


e	downstream bed elevation [m]


L	reach length [m]


S	initial bed slope


M	number of spatial intervals


i	number of iterations per print


p	number of prints


k	factor in roughness height calculation


n	factor in active layer calculation


r	coefficient in Manning-Strickler


R	submerged specific gravity


l	bed porosity, gravel


u	upwinding coefficient for load spatial derivatives in Exner equation


a	coefficient for material transferred to substrate as bed aggrades


qw	flow rate [m2/s]


qbTf	bedload transport rate per unit width [m2/s]





Inputs


q	water discharge per unit width [m2/s]


T	gravel input [m2/s]


I	flood intermittency


e	bed base level [m]


S	initial bed slope


L	reach length [m]


t	time step [days]


M	number of spatial intervals


i	number of iterations per print


p	number of prints


k	factor in roughness height calculation


n	factor in active layer calculation


r	coefficient in Manning-Strickler


R	submerged specific gravity


l	bed porosity, gravel


u	upwinding coefficient for load spatial derivatives in Exner equation


a	coefficient for material transferred to substrate as bed aggrades


O	channel sinuosity


s	subsidence rate [mm/yr]


B	ratio of depositional width to channel width


V	ratio of wash load deposited per unit bed material load deposited


C	coefficient in Chézy relation, Cf





Inputs


R	sediment specific gravity, R+1


u	shear velocity of flow [m/s]





Inputs


R	sediment specific gravity, R+1


Q	flow discharge [m3/s]


S	bed slope


B	channel width [m]


n	roughness factor





Inputs


R	sediment specific gravity, R+1


S	bed slope


B	channel width [m]


n	roughness factor





Inputs


R	submerged specific gravity


D	grain diameter [mm]


H	flow depth [m]


k	composite roughness height (includes bedform effects) [mm]


u	shear velocity [cm/s]


v	kinematic viscosity of water [cm2/s]


C	shear velocity due to skin friction [cm/s]


			OR


	reference volume concentration





Inputs


R	sediment specific gravity, R+1


S	bed slope


d	median grain diameter


D	grain diameter such that 90% of the distribution is finer


n	factor in the roughness height calculation


H	low end value of water depth due to skin friction [m]


s	step size for water depth due to skin friction [m]


N	number of steps to make


a	factor for stratification (if not included it will be assumed 1)





Inputs


R	sediment specific gravity


S	bed slope


d	median sediment diameter [mm]


D	diameter such that 90% of the distribution is finer [mm]


n	factor in the roughness height calculation


H	low end value of water depth due to skin friction [m]


s	step size for water depth due to skin friction [m]


N	number of steps to make


a	factor for stratification (if not included it will be assumed 1)


v	kinematic viscosity of water [m2/s]





Inputs


R	sediment specific gravity, R+1


S	bed slope


B	channel width [m]


d	median grain diameter [mm]


D	grain diameter such that 90% of the distribution is finer [mm]


Q	flow discharge [m3/s]


k	downstream water elevation [m]


L	reach length [m]


M	number of spatial nodes (max of 99)





Inputs


Q	flood discharge [m3/s]


q	upstream bed material sediment feed rate for floods [m3/s]


V	units of wash load deposited in the fan per unit bed material


I	flood intermittency 


D	grain size [mm]


R	submerged specific gravity


L	reach length [m]


B	floodplain width [m]


O	channel sinuosity


l	bed porosity


C	coefficient in the Chézy relation, Cf


S	initial fluvial slope


e	rate of downstream base level rise [mm/yr]


(see next page)








More Inputs


M	number of spatial intervals


p	number of prints


i	number of iterations per print


t	time step [yr]


y	year the base level change begins [yr]


Y	year the base level change ends [yr]


a	coefficient in the Engelund-Hansen 1967 load relation


n	exponent in the Engelund-Hansen 1967 load relation


T	channel-forming Shields number for sand-bed streams


P	coefficient in the Parker 1979 load relation


N	exponent in the Parker 1979 load relation


c	critical Shields number


G	channel-forming Shields number for gravel-bed streams





Inputs


F	equilibrium Froude number (must be subcritical)


n	exponent in load relation


f	backwater number


e	initial dimensionless mean bed elevation


T	ratio of normal to critical Shields stress


S	initial normalized slope


M	number of spatial intervals


t	dimensionless time step


p	number of prints


i	number of iterations per print





Inputs


q	water discharge per unit width during floods [m2/s]


I	flood intermittency


Q	volume sediment feed rate per width at upstream end during flood [m2/s]


D	grain size [mm]


C	coefficient in Chézy relation, Cf


b	slope of bedrock basement


S	initial slope of alluvial region


L	bed porosity


k	coefficient in Manning-Strickler relation, k


a	coefficient in Manning-Strickler relation, αr (generally 8.1)


d	position of the downstream end of the reach [m]


M	number of spatial steps


t	time step [yr]


i	number of iterations per print


p	number of prints





Inputs


Q	bankfull flood discharge [m3/s]


R	submerged specific gravity


L	reach length [m]


s	initial position of the gravel-sand transition [m]


k	initial water surface base level [m]


x	rate of base level rise [mm/yr]


S	subsidence rate [mm/yr]


y	year to start sea level rise [yr]


Y	year to end sea level rise [yr]


t	time step [yr]


p	number of prints


i	number of iterations per print


q	feed rate [m3/s]


I	flood intermittency


D	grain diameter [mm]


C	dimensionless Chézy coefficient


B	channel width [m]


S	initial slope (note the inputs are divided into sections, and so this is the second capital S)


d	depositional flood plain width [m]


O	channel sinuosity


l	fraction deposited per unit sediment in deposition


L	bed porosity


M	number of spatial steps





Inputs


q	flood discharge [m2/s]


I	flood intermittency


Q	upstream bed material sediment feed rate during floods [m2/s]


D	grain diameter [mm]


C	coefficient in the Chézy relation, Cf


n	exponent in the load relation


T	critical shields stress in load relation


E	elevation of the top of the foreset [m]


e	initial elevation of the bottom of the foreset [m]


f	initial fluvial bedslope


b	subaqueous basement slope


s	initial length of the fluvial zone [m]


S	slope of the foreset face, Sa


R	submerged specific gravity


L	bed porosity


k	coefficient in the Manning-Strickler relation


a	coefficient in the total bed material load relation


r	coefficient in the Manning-Strickler relation


M	number of fluvial nodes


t	time step [days]


p	number of prints


i	number of iterations per print





Inputs


q	flood discharge [m2/s]


I	flood intermittency


Q	upstream bed material sediment feed rate during floods [m2/s]


D	grain diameter [mm]


C	coefficient in the Chézy relation, Cf


n	exponent in the load relation


T	critical shields stress in load relation


E	elevation of the top of the foreset [m]


e	initial elevation of the bottom of the foreset [m]


x	water surface elevation of the lake [m]


f	initial fluvial bedslope


b	subaqueous basement slope


s	initial length of the fluvial zone [m]


m	maximum length of the fluvial zone [m]


S	slope of the foreset face, Sa


R	submerged specific gravity


L	bed porosity


k	coefficient in the Manning-Strickler relation


a	coefficient in the total bed material load relation


r	coefficient in the Manning-Strickler relation


M	number of fluvial nodes


t	time step [days]


p	number of prints


i	number of iterations per print








Inputs


G	mean annual bed material sediment feed rate [Mt/yr]


L	reach length (downchannel) [km]


x	rate of sea level rise [mm/yr]


Q	bankfull water discharge [m3/s]


B	floodplain width [km]


D	grain diameter [mm]


V	fraction wash load deposited per unit bed material


T	channel-forming Shields number


a	coefficient in the Engelund-Hansen bed material load relation


l	bed porosity


I	flood intermittency


C	coefficient in the Chézy relation, Cf


O	channel sinuosity


R	submerged specific gravity


X	initial water surface elevation [m]


t	time interval for plotting [yr]


p	number of prints





Inputs


q	upstream bed material sediment feed rate during floods [m3/s]


L	basin length [m]


Q	flood discharge [m3/s]


D	grain diameter [mm]


V	fraction wash load deposited in fan per unit bed material


T	fan angle [degrees]


l	bed porosity


I	flood intermittency


C	coefficient in the Chézy relation, Cf


O	channel sinuosity


s	subsidence rate [mm/yr] (must equal mean aggradation for perfect filling of hole, else under or over filling)


see next page





More Inputs


a	coefficient in the Engelund-Hansen relation


n	exponent in the Engelund-Hansen relation


S	channel-forming Shields number (sand)


P	coefficient in Parker relation


N	exponent in Parker relation


c	critical Shields number


G	channel-forming Shields number (gravel)


R	submerged specific gravity


M	number of spatial intervals


t	time step [yr]


i	number of intervals per print


p	number of prints








Inputs


Q	flow discharge [m3/s]


I	flood intermittency


B	channel width [m]


d	median grain diameter of sand [mm]


D	grain diameter such that 90% is finer (for sand) [mm]


R	submerged specific gravity


S	bed slope


L	reach length [m]


H	depth of dredge slot [m]


u	fraction of reach length for upstream end of dredge slot


r	fraction of reach length for downstream end of dredge slot


l	bed porosity


a	upwinding coefficient [1.0 for full upwinding, 0.5 for central difference]


M	number of spatial steps (≤200)


t	time step [yr]


i	number of iterations per print


p	number of prints
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