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ABSTRACT 

A sediment sort1ng a1gor1thm has been added to mode] MOBED to 

extend the mode] to pred1ct the effects of armour1ng 1n degrad1ng 
stream beds. Deta1ls of the a1gor1thm and the changes that have to be 

made to the source code and input data arrangements are descr1bed 1n 

th1s update. Test data sets and sample mode] outputs are a150 1nc1uded. 

RESUME 

On a ajouté au modé1e d'écou1ement MOBED un a1gor1thme de 

selection des sediments af1n d'accroitre sa capac1té a prévoir 1es 

effets du recouvrement du fond par 1es séd1ments sur la détér1orat10n 
des 11ts. Cette m1se a Jour fourn1t des préc1s1ons sur 1'a1gor1thme et 

1es mod1f1cat1ons a apporter au code des sources at a 1'arrangement des 
données d'entrée. Des groupes de données d'essa1 et des exemp1es de 

résu1tats f1gurent également dans ce document.



MANAGEMENT PERSPECTIVE 

River fiow transports sediment both in suspension and by 

bottom movement. The interactions of sediment movement and the water 
fiows are very compiex especiaiiy when neither the sediment suppiy nor 

the water fiow is steady. 
The MOBED mode] mimics the reai worid very weii and this 

update improves it. 

Because river fiow moves the smaiier sediment first. there 

tends to be a residue of 1arger sediment ieft in piace which armours 
the bed against further movement. 

This update to the mode] gives a new routine which 
incorporates the sorting and armouring effect which shouid bring the 

modei even cioser to reaiity. A11 river engineers shouid inciude MOBED 

in their “iexicon” of tools. 

T. Hiine Dick 
Chief 
Hydrauiics Division 

vii



PERSPECTIVE DE GESTION 

Les cours d'eau transportent des séd1ments en suspens1on et 
des dépbts de fond. L'étude des 1nteract1ons entre 1e dép1acement des 
séd1ments et les déb1ts est tres complexe, surtout $1 on cons1dére que 
n1 1'accumu1at1on de séd1ments n1 1e déb1t n'est un phénoméne stab1e. 

Le modéle MOBED reprodu1t adéquatement 1es cond1t1ons 
vér1tab1es de la nature, at cette m1se a Jour permet de 1'amé11orer 
davantage. 

Etant donné que 1es cours d‘eau entra1nent d'abord 1es 
petites part1cu1es, 11 se produ1t une accumu1at1on des p1us gros 
séd1ments dans 1e fond. Ces séd1ments tendent é recouvr1r 1e 11t d'une 
couche qu1 empéche tout dép1acement ultér1eur. 

Cette m1se a Jour du mode1e crée un nouveau parcours qu1 
permet de fa1re un cho1x dans la sélect1on et la protect1on des effets 
af1n de rapprocher 19 modéle des cond1t1ons nature11es. MOBED devra1t 
fa1re part1e du «1ex1que» des out11s de gén1e hydrau11que. 

Le chef, 
T. M11ne D1ck 
D1v1s1on de 1'hydrau11que 

V111
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1.0 INTRODUCTION 

The model MOBED described in the original Users Manual (1) and 

the Users Manual Update I (2) assumes that the hydraulic sorting of bed 

sediment is negligible and considers the sediment size characteristics 

in terms of only two representative sizes, namely D50 and D65. It also 

assumes that these two sizes remain constant throughout the river reach 

being modelled. Such an assumption is justifiable in applications in 

which the river flow is in equilibrium with sediment supply and all 

fractions of the sediment bed are transported by the flow. For reaches 

of river where the equilibrium condition is upset by man-made or natural 

causes, and where a degradation of the river is anticipated, the 

hydraulic sorting and consequently the armouring of the river bed may 

become an important factor which should be considered in predicting the 

ultimate response of a river to changes imposed on its regime. 

Therefore, it was decided to incorporate a sediment sorting algorithm 

into MOBED. With this algorithm, the model is now able to predict the 

size distribution of bed sediment as a function of time and distance 

along the river in addition to predicting the usual water and bed level 

changes and other hydraulic and sediment transport characteristics. In 

this update, a brief description of the sediment sorting algorithm is 

given together with a description of all the changes that were made to 

the source code and to the arrangement of input data. 

2.0 SEDIMENT SORTING ALGORITHM 

The initial size distribution of the bed sediment at a number 

of cross-sections within the study reach has to be specified to the 

model. The size distribution is expressed in terms of weight—percentage 

of sediment in different size ranges. Ten different size ranges were 

selected starting with a sediment size of 0.062 mm and ending with 

64.00 mu. The selected size ranges are similar to the ones used in the 

model HEC-6 (3) and they are shown schematically in Fig. 1. The
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percentages of sediment in all of the ten size ranges have to be 

specified to the model. If a particular fraction is not present, then a 

zero value has to be specified. 
Given the initial distribution of the bed sediment, the model 

then computes the distribution of the bed sediment after every time step 
as follows: 

First, the shear velocity of the flow is compared with the 
critical shear velocity evaluated from the shields diagram for the 
finest size fraction of the sediment material. 

If the flow-shear velocity is less than the critical shear 
velocity, i.e., if the flow is not able to transport even the finest 
fraction of the sediment, then the size distribution of the sediment bed 
is assumed to remain unaltered. 

Secondly, the shear velocity of the flow is compared with the 
critical shear velocity for the coarsest size fraction. If the 
flow-shear velocity is greater than the critical shear velocity of the 
coarsest fraction, i.e, if the flow is able to transport all fractions 
of the bed sediment, then also the size distribution is assumed to 
remain unaltered. In other words, it is assumed that when all 
fractions of the sediment material are moving, the hydraulic sorting is 

considered to be negligible. Hydraulic sorting is assumed to be 
present only when the flow shear velocity lies in the range of critical 
shear velocities bounded by those of the finest and of the coarsest 
size fractions respectively. The size distribution of the bed sediment 
undergoing hydraulic sorting is computed by considering an active bed 
layer and the probability of a sand particle of certain size to stay 
when subjected to a particular bed shear stress. The derivation of the 
relationships for both degrading and aggrading beds is given below. 

2.1 Degrading Bed 

Let the thickness of the active bed layer be ABL and let AZ be 
the amount of bed degradation during one time step (see Fig. 2).
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Weight of a fraction, say i, remaining in the active bed Tayer 

is composed of two parts. Part one is the weight of the fraction in the 

iayer (ABL - AZ): 

[(ABL - AZ) AX Pp psg r1] (1) 

where AX is the Tength of a controi element of the stream bed, P is the 

wetted perimeter, p denotes the voTume of sediment in unit voTume of 

bediayer, p5 is the density of sediment, g is the acceieration due to 

gravity and r1 is the fraction of sediment in size range i. 

Part two is the component Teft behind when the flow degrades 

the bed by the amount AZ. This part is given by: 

[AZ AX Pp psg r1] qi 
(2) 

where qi is the probabiiity that a particie beTonging to size range, 

i, wiT] not be transported by the fTow that existed during the time 

intervai At. 
Therefore, the weight of fraction, i, in the active bed Tayer 

is: 

[(ABL - AZ) AX Pp psg r1] + [AZ AX Pp 959 P1] Q1 (3) 

The totai weight of a11 fractions in the active bed Tayer is: 

10 
2 [(ABL - AZ) AX Pp 959 ri + AZ AX Pp 959 ri qi] (4) 

i=1 

10 
= (ABL - AZ) AX Pp psg + 2 AZ AX Pp psg riq1 (5) 

i=1 

The percentage weight of fraction, i, is:
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(ABL - AZ) AX Pp psg ri + [AZ AX Pp psg r1] qi 
(6) 

lo 
(ABL - AZ) AX Pp psg + _) AZ AX Pp 959 ri q1 

(ABL - AZ) ri + AZ r1 q1 = x 100 (7)
0 

(ABL — A2) + _% AZ - riq1 

2.2 Aggrading Bed 

As in the previous case, the weight of a fraction, say, i, 
consists of the weight in the deposited layer as weTT as the weight in 
the active bed layer. The weight in the deposited Tayer is: 

[A2 AX P p 959 r1] qi (8) 

The weight in the active bed Tayer is: 

[ABL AX Pp psg r1] (9) 

The total weight of fraction i is: 

[AZ AX Pp psg ri q1 + ABL AX Pp 959 ri] (10) 

The tota] weight of a1} fractions in both the deposited and active bed 
Tayer is 

10 

igl 
(AZ AX Pp psg r1 q1 + ABL AX Pp psg r1) (11) 

10 
= ABL AXp Ppsg + _2 AZ AX Pp psg riqi (12)

11
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The percentage weight of fraction i, therefore, is: 

AZ AX Pp psg ri q1 
+ ABL AX Pp psg ri 

10 
x 100 (13) 

ABL AX Pp psg + 2 AZ AX Pp psg r1 qi i=1 

AZ riqi + ABL r1 
= ___._____ x 100 (14) 

1o ABL+ 2 AZ riqi 
i=1 

To use Equations (7) and (14) and to predict the percentage weight 

distribution of the sorted sediment after one time step, the quantities 

qi and ABL have to be known. In the present mode), the quantity qi 

is evaiuated using the Gessier's (4) expression which is

X u. 
_ 1 i 1 2 

qi 
' : L. exp(‘zxo’dxo (15) 

/2n 

Txi 
where xu_ = (—:— - 1)/0.57 (16) 

1 T 

1x1 is the critica) shear stress for initiation of motion of frac- 

tion, i, as determined from Shieid's diagram and E is the average bed 

shear stress. The thickness of active bed layer, ABL, is assumed to be 

re1ated to 055 

ABL = 2 055 (17) 

The above assumption was tested using the 1aboratory data of Littie and 

Mayer (5), and a satisfactory agreement between mode) prediction and the 

1aboratory measurement was observed.



In a recent paper on the development of equilibrium armour 
layers, Shen and Lu (6) evaluated qi using Equation (15) but with a 
different expression for xu1. Shen and Lu expressed xu1 as:

T c. 
a; —_—1 -1 

xu = .T*__ (18) 
1 (CV)T 

where g is a hiding factor and (CV)T is the coefficient of variation 
of bottom shear stress fluctuations. Note that in Gessler's expression 
(CV)T is taken as a constant equal to 0.57. Shen and Lu treated the 
hiding factor as a function of the grain size, the apparent roughness of 
the bed surface and the thickness of laminar sublayer. They treated the 
coefficient of variation (CV)T as a function of the standard deviation 
of the initial distribution of the bed sediment. They also used a 
slightly different Shield's diagram to estimate the critical shear 
stress for the initiation of sediment motion. They did all this to 
match their predicted armour layer distributions exactly with the 
measured distribution of Little and Mayer (5). However, it has been 
established by Kellerhals and Church (7) and Ettema (8) that the 
meaSured distributions of Little and Mayer do not reflect the true 
distribution of the armour coat because of the sampling technique used. 
They argued that the hot-wax method used by Little and Mayer biases the 
measured distribution towards the larger sizes. Therefore, the method 
of Shen and Lu which was formulated on the basis of a biased distribu- 
tion may not be valid to predict the true armour coat distribution. In 
a recent paper, Odgaard (9) has proposed that the grain size distribu- 
tion of the armoured bed follows the normal distribution with mean 1.0 
and standard deviation 0.57 when the grain size is normalized as 
follows:



~ s D 
( ) E (19) 

where e is the Shield's parameter, S is the slope of uniform flow, 9 is 

the density of the fluid, D is the diameter of the particle and R is the 
hydraulic radius. The method of Odgaard was derived for the fully 
developed armour layers. 

2.3 Calibration of the Proposed Method 

As pointed out earlier the thickness of the active bed layer 
ABL was determined by running the model for the data of Little and Mayer 
(5). The value of ABL is selected so that the final computed 
distribution is somewhat finer than the measured distributions. Three 
runs were selected (runs Nos. 2.1, 3.1 and 6.1). The Inodel was run 

until the equilibrium armour layers were developed. The size 
distribution resulting from the model is compared with the measured 
distribution as shown in Figs. 3, 4 and 5. A deliberate attempt has 
been made to ensure that the predicted distributions do not match the 
measured distribution and the deviation is such that the predicted 
distribution is finer than the measured distribution. The predicted 
distributions are then analyzed according to the nethod of Odgaard (9) 

and the results are shown in Fig. 6. The open symbols represent the 
predicted values, while the solid symbols denote the measured values. 
The solid line is the one proposed by Odgaard. It can be seen from 
Fig. 6 that the predicted values agree with the curve closer near the 
finer end of the distribution. 

In the light of the uncertainty in the measurement, it was 

felt that any further refinement to the prediction method is not 

warranted. Improved experimental techniques to measure the grain size 
distributions of armour layers are urgently needed to improve our 
predictive capability. 

After computing the percentage of sediment in each size range 
using Eqns. 7 and 14, the model then computes D35 and D65 by
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constructing the cumulative distribution curve and linear interpolation 
as follows: 

Let P1, P2,...Plo be the weight percentages of the bed 
sediment. Then the cumulative distribution is computed as shown in the 
table below. 

i.e., 035 and 055 are determined by interpolation. 
the values of 035 and 055 are determined from the following two 

Size in mm Percentage Finer 

0.125 P1 
0.250 pl+p2 
0.500 P1+P2+P3 
1-000 P1+P2+P3+Pu 
2.000 P1+P2+P3+PH+P5 
4.000 P1+P2+P3+P4+P5+P6 
8.000 P1+P2+P3+P5+P5+P5+P7 
16.000 P1+P2+P3+P5+P5+P5+P7+P8 
32.000 P1+P2+P3+P5+P5+P5+P7+P8+P9 
64.000 P1+P2+P3+P|++P5+P5+P7+P8+P9+Plo 

The grain sizes for which the percentage finer values are 35 and 65, 
Referring to Fig. 7, 

relations. 

log 0' — log 0' PI - P' u z u z 
(20) log 035 - log Di 35 - Pi 

log 0&' - log Di' P&'- Pi‘ 
(21) log D55 - log Di' 65 - Pi' 

where D& and Di are the grain size values that encompass D35. Pd and Pi -” 
are corresponding percentage finer values. Similarly, DJ' and Di' are
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the grain sizes that encompass Des.and Pd' and Pi' are the corresponding 
percentage finer values. 

The values of D35 and D65 are then used to compute the 
sediment transport rate and the friction factor of the mobile boundary 
flow in the model. As the armour layer develops, the values of 035 and 
D55 increase which in turn affects both the sediment transport rate and 
the friction factor. For the same flow condition, the sediment 
transport rate will decrease as 035 increases and the skin friction will 
increase as 065 increases. Therefore, the effect of armouring is felt 
in the sediment transport rate and the friction factor via the values of 
D35 and 055 respectively. 

2.4 Changes to Source Code 

Since the grain size distribution is treated as a function of 
distance along the river reach, the grain size parameters 035 and D65 
have to become subscripted variables. Similarly since the friction 
parameters CONST, EM and EN depend on the grain size distribution, these 
parameters have to be also subscripted variables. These changes were 
introduced into the source code. A listing of the revised code is given 
in Appendix I. 

2.5 Changes to Data Files 

The grain size distribution information is specified to the 
model along with the geometric information in TAPE1. The grain size 
distribution is specified at the same stations for which the geometry 
data are specified. The model then assigns the grain size distribution 
data to the grid station in the same way as it assigns the geometry data 
to the grid stations. The revised arrangement of tape 1 is shown 
schematically in Fig. 8. The format of the data of tape 1 is shown in 
Table 1.
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TABLE 1 

HOBED Geometric Data (TAPEl) 

Group Format Columns Variable 
Name 

X1 F8.0 1-8 Card identification parameter X1 
F8.3 9—16 An identification number for SECNO 

for the station 
14 17-20 Number of points to define NUMST 

the shape of the cross-section 
4X 21-24 Gap 
F8.3 25-32 Distance in metres or ft between XLCH 

adjacent stations. Zero for the 
first station. 

F8.3 33-40 Thickness of bedlayer in metres TBL 
or in ft. 

13 41-43 Control parameter which specifies UNIFORM 
whether the sediment is uniform or 
not 

F8.3 44-51 A factor which when multiplied by UNISIZF 
the upper limit of the size range 
for which a value of 1.0 is 
specified gives the size of uniform 
sediment 

GR F8.0 1-8 Card identification parameter GR 
9F8.3 9-16 Lateral distance in metres or ft. X(1) 

of a point on the perimeter of the 
cross-section 

17-24 Elevation of the same point in Y(1) 
metres or in ft. 

25-32 Lateral distance of the second point X(2)
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TABLE 1. MOBED Geometric Data (TAPE1) (continued) Table 1.2 

Group Format Columns Variable 
Name 

33-40 Elevation of the 2nd point Y(Z) 

41-48 Lateral distance of the 3rd point x(3) 

49-56 Elevation of the 3rd point Y(3) 

57—64 Lateral distance of the 4th point x(4) 

73-80 Lateral distance of the 5th point X(5) 

GR F8.0 1-8 Card identification parameter 

9f8.3 9-16 Elevation of the 5th point Y(5) 

17-24 Lateral distance of the 6th point X(6) 

25-32 Elevation of the 6th point Y(6) 

33-40 Lateral distance of 7th point X(7) 

41-48 Elevation of 7th point Y(7) 

49-56 Lateral distance of 8th point X(8) 

57-64 Elevation of 8th point Y(8) 

65-72 Lateral distance of 9th point X(9) 

73-80 Elevation of 9th point Y(9) 

(This group contains coordinates of NUMST points) 

SD F8.0 1-8 Card identification parameter SD 

9F8.3 9-16 Fraction of sediment by weight SDP(1,1) 

in size range #1 

17-24 Fraction of sediment by weight in SDP(1,2) 

size range #2 
25-32 Fraction of sediment by weight in SDP(1,3) 

size range #3 
33-40 Fraction of sediment by weight in SDP(1,4) 

size range #4 
41-48 Fraction of sediment by weight in SDP(1,5) 

size range #5
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TABLE 1. MOBED Geometric Data (TAPEl) (continued) Table 1.3 

Group Format Coiumns Variabie 
Name 

49-56 Fraction of sediment by weight in SDP(1,6) 
size range #6 

57-64 Fraction of sediment by weight in SDP(1,7) 
size range #7 

65-72 Fraction of sediment by weight in SDP(1,8) 
size range #8 

73-80 Fraction of sediment by weight in SDP(1,9) 
size range #9 

9-16 Fraction of sediment by weight in SDP(1,10) 
size range #10 

This compietes the geometric data specification to Station #1. 
The data for other stations are continued in a simiiar fashion. 
Note that the data specification is from upstream station to 
downstream station.
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The structure of the input data file, TAPE8, is also affected 

by inclusion of the sediment sorting algorithm. The arrangement of data 

in TAPE8 is shown schematically in Fig. 9. The format is shown in 

Table 2. Note that additional data groups are added to the original 

TAPE8 arrangement. The values of D35 and D55 specified under data group 

8 of the previous TAPE8 are dropped and data groups 17 and 18 are added 

to provide space for storing (D35(I), I = 1,N) and (065(1), I = 1,N) for 

the last time step in a batch simulation in which the total simulation 

period is covered by a series of shorter duration simulations. 

Initially, the data groups 17 and 18 contain zero values. Data groups 

15 and 16 are added to provide space for storing the bed layer 

thickness, BL and the active bed layer thickness at the end of the 

simulation period. At the start of simulation, data groups 15 and 11 

also contain zero values. Data group 19 is to provide space for storing 

the percentage of sediment in different size ranges for each grid 

station. Zero values are specified at the very start of the simulation 

period. 

2.6 Miscellaneous Changes 

A control parameter was introduced into the model so that the 

model can be run for unifonm size sediment. The name of the control 

parameter is UNIFORM. When the bed sediment is uniform, a value of 

unity is specified to this parameter, otherwise, a value of zero is 

specified. When running the model for uniform size sediments an 

additional parameter called UNISIZF is introduced to calculate the 

actual size of the sediment from the size range. When specifying grain 

size distribution for a uniform sediment, a value of 1.0 will be 

specified to a size range and the actual size of the sediment will be 

computed as: 

Actual sediment size = UNISIZF x upper limit of 
the size range (22)
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j 
( Data Group 22: CONSTR, EM, EN, IBED 

(Data Group 21: OSED (I, J), J = 1, I , I = 1, NTOT 
{Data Group 20: TOL (I, J), J = 1, IL, I = 1, NTOT 
{ Data Group 19: Posltlon of Trlbutarles NT (1), l = 1, NTOT 

{Data Group 18: TY(I), I = 1, IL 
(Qata Group 17: TO (I), I = 1, IL 

~~~ 
~~ 
~~ 

Data Group 16: ITYPEUP, ITYPEDN, AAU, BBU, CCU, AAD, BBD, CCD 
[ 
Data Group 15: TGS (I), I = 1, IL 

Data Group 14: Dummy Values for SSW (I, J), J = 1.10, I = 1, N § Data Group 13: Dummy Values for SD65 (I), I = 1, N 
9 (flan Group 12: Dummy Values for SD35 (I), l = 1, N 0 Data Group 11: Dummy Values for SAEUI), l = 1, N 

.37 LLData_Group 10_:I3£mmy Values for SBL (I), I = 1, N 
0‘17 Data Group 9: PORS 

( Data Group a: GAM, GAMS, ANU 
{Data Group 7: IYEAR, IDEEP, IPRNT 

{Data Group 6:2 (I), l = 1, N 
{Data Group 5: O (I), l = 1, N 
Data Group 4: Y (I), I = 1, N 

[EIIa Group 3:jTHETA, DELTAX, DELTAT, XLENGH, G, GIN, QSED, SAR 
Data Group 2: N, INFLOW, INTOT, IS, ISED, I FRICT, METRIC, XIN 

Data Group 1: IL, til—TEST 
Program Mobed wlth sedlment sorting algorithm 

Job and System Control Cards 

Fig. 9: IMPUT DATA ARRANGEMENT FOR MOBED (TAPE 8)
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TABLE 2 
MOBED INPUT DATA (TAPEQL 

Group Format Columns Variable 
Name 

1 315 1-5 Number of time steps for which the IL 

model predictions have to be carried 
out 

6-10 An integer parameter to set the time IP 

counters at the start of the model 

predictions 
11-15 A control parameter to print out ITEST 

intermediate results of a number of 

computations. ITest=1 will cause 

the printout. ITEST=O will bypass 
the printout. 

2 615, 1—5 Number of grid points along the N 

2F10.4 river reach (maximum=61). 
6-10 Control parameter for tributary INFLOW 

INFLOw=1, indicates presence of 

tributary inflows in this reach 

11-15 Total number of tributaries NTOT 

present in the model reach 
16-20 An integer between 1 and N, to IS 

indicate the position of a storage 

basin in terms of the grid positions. 
IS=0 indicates absence of storage 
basins 

21-25 A control parameter to indicate the ISED 

nature of river reach. If ISED=0, 

the reach is rigid boundary. IF 

ISED=1, the reach is loose boundary
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TABLE 2. MOBED INPUT Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

26-30 A control parameter to choose the IFRICT 
friction factor relation. IF IFRIC=1, 
then the relations of kishi and 
kuroki are used. 

31-40 A conversion factor to convert METRIC 
the geometric data specified in 
TAPE1 from British units to metric 
units. If data are specified in 

British units then METRIC=.3048. 
If data are in metric units then 
METRIC=1.0 

41-50 Location of the first cross-section XIN 
for which the geometric data are 
specified. The location is specified 
in terms of distance in metres 
measured from the upstream boundary 

3 6F9.3 1-9 A weighting coefficient. A value of THETA 
0.67 is recommended 

10-18 Distance in metres between grid DELTAX 
points 

19-27 Time increments, in seconds DELTAT 
28-36 Total distance of reach (m) XLENGH 
37-45 Acceleration due to gravity (m/sz) G 
46-54 Water surface area of storage SAR 

basin, in m2
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2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

4 8F10.3 1-10 Initial flow depth (m) Y(1) 

(Upstream 11-20 Initial flow depth (m) Y(2) 

to 21-30 Initial flow depth (m) Y(3) 

Downstream) 31—40 Initial flow depth (m) Y(4) 

41—50 Initial flow depth (m) Y(5) 

51-60 Initial flow depth (m) Y(6) 

61-70 Initial flow depth (m) Y(7) 

71-80 Initial flow depth (m) Y(8) 

N such values have to be specified 

5 8F10.4 1—10 Initial flow rate (ms/s) 0(1) 

(Upstream 11-20 Initial flow rate (m5/s) 0(2) 

to 21430 Initial flow rate (ma/s) 0(3) 

Downstream) 31-40 Initial flow rate (m3/s) Q(4) 

41-50 Initial flow rate (ma/s) 0(1) 

51-60 Initial flow rate (m3/s) 0(5) 

61-70 Initial flow rate (ms/s) 0(7) 

71-80 Initial flow rate (m3/s) 0(8) 

N such values have to be specified 

6 8F10.6 1-10 The bottom elevation (m) 2(1) 

11-20 The bottom elevation (m) 2(2) 

21-30 The bottom elevation (m) 2(3) 

31-40 The bottom elevation (m) 2(4) 

41-50 The bottom elevation (m) 2(5) 

51-60 The bottom elevation (m) 2(6) 

61-70 The bottom elevation (m) 2(7) 

71-80 The bottom elevation (m) 2(8) 

N such values have to be specified
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

7 I4,15, 1-4 An identifier for the geometric data IYEAR 

I2 
5-9 Maximum flow depth expected in ft. IDEEP 

10-11 Control parameter to print out all 

the geometric properties of the river 

reach. If IPRNT=1, the calculated 

geometric properties such as the flow 

cross-sectional area wetted perimeter 

and top width for all the cross- 

sections are printed out 

8 3E10.4 1-10 Specific weight of water (kg/m3) GAM 

11—20 Submerged specific weight of GAMS 

sediment (1650 kg/m’) 

21-30 Kinematic viscosity (10'bm2/s) ANU 

9 F5.2 1-5 Volume of sediment in unit volume PORS 

of bed layer 

10 8F10.6 1-10 Dummy Bedlayer thickness (m) SBL(l) 

(upstream 11-20 Dummy Bedlayer thickness (m) SBL(2) 

to 21-30 Dummy Bedlayer thickness (m) SBL(3) 

downstream)31—4O Dummy Bedlayer thickness (m) SBL(4) 

41-50 Dummy Bedlayer thickness (m) SBL(S) 

51-60 Dummy Bedlayer thickness (m) SBL(6) 

61-70 Dummy Bedlayer thickness (m) SBL(7) 

71-80 Dummy Bedlayer thickness (m) SBL(8) 

N such values have to be specified. The model will update the 

SBL values with actual bed layer thickness when it rewrites 

TAPE8 at the end of the first simulation in a batch mode. When 

preparing initial TAPE8, please specify zero values for SBL.
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns 
Variable 

Name 

11 8F10.6 1-10 Dummy value for active bed layer SABL(l) 

thickness (m) 

(upstream 11-20 Dummy value for active bed layer SABL(Z) 

thickness (m) 

to 21-30 Dummy value for active bed layer SABL(3) 

thickness (m) 

downstream)31-40 Dummy value for active bed layer SABL(4) 

thickness (m) 

41-50 Dummy value for active bed layer SABL(S) 

thickness (m) 

51-60 Dummy value for active bed layer SABL(6) 

thickness (m) 

61-70 Dummy value for active bed layer SABL(7) 

thickness 
71—80 Dummy value for active bed layer SABL(B) 

thickness (m) 

N such values have to be specified. The model will update the 

SABL values with actual bed layer thickness values when it 

rewrites TAPE8 at the end of the first simulation. Therefore, 

when preparing initial TAPE8, please specify zero values for 

SABL. 

12 8F10.6 1-10 Dummy value for Dab (m) SD35(1) 

11-20 Dummy value for D35 (m) SD35(2) 

21-30 Dummy value for D35 (m) SD35(3) 

31-40 Dummy value for D35 (m) SD35(4) 

41-50 Dummy value for D35 (m) SD35(5) 

51—60 Dummy value for D35 (m) SD35(6)
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

61-70 Dummy value for D35 (m) SD35(7) 
71-80 Dummy value for D35 (m) SD35(8) 

13 

14 

N such values have to be specified. The model will update the 

SD35 values with the actual D35 values when it rewrites TAPE8 

at the end of the first batch simulation. Therefore, when 
preparing initial TAPE8, please specify zero values for SD35. 

8F10.6 1-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 

N such values need to be specified. 

Dummy value 
Dummy val ue 

Dummy value 
Dummy value 
Dummy value 
Dummy value 
Dummy value 
Dummy value 

for D55 (m) 
for D55 (m)' 

for D65 (m) 
for D55 (m) 
for D55 (m) 
for D55 (m) 
for D55 (m) 
for D55 (m) 

5065(1) 
5065(2) 
5065(3) 
SD65(4) 
5065(5) 
5065(6) 
5065(7) 
SD65(8) 

The model will update the 

SD65 values with the actual values of D55 when it rewrites 

TAPE8 at the end of the first batch simulation. 
when preparing initial TAPE8, 
SD65. 
8F10.6 1-10 

11-20 

21-30 

31-40 

41-50 

Dummy values 
of particles 
Dummy values 
of particles 
Dummy values 
of particles 
Dummy values 
of particles 
Dummy values 
of particles 

Therefore, 
please specify zero values for 

for percent by weight 
in size range 1 

for percent by weight 
in size range 2 

for percent by weight 
in size range 3 

for percent by weight 
in size range 4 
for percent by weight 
in size range 5 

SSDP(I,1) 

SSDP(I,2) 

SSDP(I 3) 

5500(1,4) 

550P(I.5)
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

51-60 Dummy values for percent by weight SSDP(I,6) 

of particles in size range 2 

61—70 Dummy values for percent by weight SSDP(I,7) 

of particles in size range 2 

71-80 Dummy values for percent by weight SSDP(I,8) 

15 

N such values need to be specified. 
of particles in size range 2 

The model will update the 

SSDP values with the actual grain size distribution values when 

it rewrites TAPE8 at the end of the first batch simulation. 

Therefore, when preparing initial TAPE8, please specify zero 

values for these parameters. 

8F10.6 1—10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 
Sediment 
upstream 

transport rate at 

boundary in kg/s. 
transport rate at 

boundary in kg/s. 

transport rate at 

boundary in kg/s. 
transport rate at 

boundary in kg/s. 

transport rate at 

boundary in kg/s. 
transport rate at 

boundary in kg/s. 

transport rate at 

boundary in kg/s. 
transport rate at 

boundary in kg/s. 

(This group contains Il such values) 

TQS(1) 

TQS(2) 

TQS(3) 

TQ$(4) 

TQS(5) 

TQS(6) 

TQS(7) 

TQS(8)
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

16 21, 1-3 Type of upstream boundary condition ITYPEUP 

6F5.0 4-6 Type of downstream boundary ITYPEDN 
condition 

11-15 Parameter of upstream AAU 
stage-discharge relationship 

16-20 Parameter of upstream BBU 

stage-discharge relationship 
21-25 Parameter of upstream .CCU 

stage-discharge relationship 
26-30 Parameter of downstream AAD 

stage-discharge relationship 
31-35 Parameter of downstream BBD 

stage-discharge relationship 
36—40 Parameter of downstream CCD 

stage-discharge relationship 
17 8F10.4 1-10 Flow rate as a function of time TQ(1) 

at the upstream or downstream 
boundary 

11-20 Flow rate as a function of time TQ(Z) 
at the upstream or downstream 
boundary 

21-30 Flow rate as a function of time TQ(3) 
at the upstream or downstream 
boundary 

31-40 Flow rate as a function of time TQ(4) 
at the upstream or downstream 
boundary 

41-50 Flow rate as a function of time TQ(5) 
at the upstream or downstream 
boundary
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Coiumns Variabie 
Name 

51-60 

61-70 

71—80 

Fiow rate as a function of time 

at the upstream or downstream 

boundary 
Flow rate as a function of time 

at the upstream or downstream 

boundary 
Fiow rate as a function of time 

at the upstream or downstream 

boundary 

(this group contains IL such values) 

18 8F10.4 1-10 

11-20 

21-30 

31-40 

41—50 

51-60 

Fiow depth as a function of time 

at the downstream or upstream 

boundary 
Flow depth as a function of time 

at the downstream or upstream 

boundary 
Flow depth as a function of time 

at the downstream or upstream 
boundary 
Fiow depth as a function of time 

at the downstream or upstream 

boundary 
Fiow depth as a function of time 

at the downstream or upstream 

boundary 
Flow depth as a function of time 

at the downstream or upstream 

boundary 

TQ(6) 

TQ(7) 

TQ(8) 

m1) 

TY(2) 

TY(3) 

TY(4) 

TY(S) 

TY(6)
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TABLE 2. MOBED Input Data (TAPE8) (continued) 

Group Format Columns Variable 
Name 

61-70 Flow depth as a function of time TY(7) 
at the downstream or upstream 
boundary 

71-80 Flow depth as a function of time TY(8) 
at the downstream or upstream 
boundary 

(This group contains IL such values) . 

19 6I5 1-5 Position of lst Tributary NT(1) 
6-10 Position of 2nd Tributary NT(Z) 
11-15 Position of 3rd Tributary NT(3) 
16-20 Position of 4th Tributary NT(4) 
21-25 Position of 5th Tributary NT(5) 
26-30 Position of 6th Tributary NT(6) 

20 8F10.4 1—10 Tributary inflow rate of the TQL(1,1) 
first tributary 

11-20 Tributary inflow rate of the TQL(1,2) 
first tributary 

21-30 Tributary inflow rate of the TQL(1,3) 
first tributary 

31—40 Tributary inflow rate of the TQL(1,4) 
first tributary 

41-50 Tributary inflow rate of the TQL(1,5) 
first tributary 

51-60 Tributary inflow rate of the TQL(1,6) 
first tributary 

61-70 Tributary inflow rate of the TQL(1,7) 
first tributary
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TABLE 2. MOBED Input Data (TAPES) (continued) 

Group Format Coiumns VariabTe 
Name 

71-80 Tributary infiow rate of the TQL(1,8) 

21 

22 

This group contains IL such vaTues for each tributary 

specified. 
8F10.4 1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

71-80 

This group contains IL such vaTues for each tributary 

specified. 
F20.5, 1-10 
F210.3, 11—20 
15 21-30 

31-35 

first tributary 

LateraT sediment infiow rate at 

first tributary 
LateraT sediment 
first tributary 
Lateral sediment 
first tributary 
LateraT sediment 
first tributary 
Latera] sediment 
first tributary 
Lateral sediment 
first tributary 
LateraT sediment 
first tributary 
LateraT sediment 
first tributary 

infTow 

infTow 

infTow 

infiow 

infiow 

infiow 

infTow 

Friction parameter 
Friction parameter 
Friction parameter 
Parameter defining the nature of 

bed form 

rate 

rate 

rate 

rate 

rate 

rate 

rate 

at 

at 

at 

at 

at 

at 

at 

QSED(1,1) 

QSED(1,2) 

QSED(1,3) 

0550(1,4) 

QSED(1,5) 

QSED(1,6) 

QSED(1,7) 

QSED(1,8) 

CONSTR 
EM 
EN 
IBED
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The parameters, UNIFORM, UNISIZE are specified to the model through 
TAPE1. (See Fig. 8 and Table 1.)

‘ 

In this version of MOBED, the ratio between the suspended load 
and the total sediment load is computed and is printed out as an 

additional model output. As pointed out earlier, the sediment transport 
rate calculations are carried out using D35 value for the sediment and 
not the individual fraction of sediment in each size range. For 

calculating the ratio between the suspended load and total load, a 

critical shear velocity for initiation of suspension proposed by 
van Rijn (10) was adopted. According to this method, the critical shear 
velocity U*cr for sediment suspension is given by:

~
~
U *cr = .5. for 1 < D* < 10 
w D* " 

(23)
U *C’ = 0.4 for 0* > 10
W 

where w is the fall velocity of sediment. D* is a dimensionless 
grain size given by

p 
D* = D35 [(—5- ' 1) 9—2-1 (24) 

p v 

In the above expression, v stands for the kinematic viscosity of fluid. 
The fall velocity of particles w is evaluated from the 

following relation 

. P -P 
w = c ED,’J”/( Sp )9 D35 (25)~ 

where C and n are given as follows:
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~ 

c = .056 

t 

if 0 < 0*3 g 100 
n = 0.50 

c = .1585 
' if 100 5 0*3_5 5 x 105 

n = 0.20 

c = 1.825 

Q 

if 0*3 > 5 x 105 

n = 0.00 

The method of Einstein (11) was employed to compute the ratio between 

the suspended sediment ioad and the bed ioad transport. According to 

this method the ratio is given as: ~
~ ~ 

q - n z A h 
A = “=1 1 h 

( 
a 

) [1n(——5 

1 _ 1 _ z 
I (1 n) dn + I (1 n) inn dn] (26) 
na n na n 

where qss is the suspended sediment transport and qsb is the bed 

ioad transport rate. na, Z, A5 are defined as foiiows:~ 2 Dbb 
na = 

h 
(27) 

z = 1. EL. (28) 
K U* 

A = eKBS (29)
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2 2 
where B = (2.50 x +5.50)e'°-217x + 8.5 (1.0 — e'°-“7x ) (30) 

in which x = In (2.5 U*D65/v) (31) 

Knowing the ratio between qss and qsb. the ratio between qss BHd 

qst can be computed as 

qss _ 1 

3;; 
- {1 - 

(1 + A)} 
(32)~ 

(qst is the total sediment transport rate.) 
A new subroutine called TRIBUT is introduced in this version 

of MOBED. This subroutine allows the model to treat up to six 

tributaries in the study reach. The tributary inflow hydrographs are 

read into the model through the input data file TAPE8 (see Table 2 and 
Fig. 9). The lateral sediment inputs from the tributaries are also 
considered. They are also read into the model through TAPE8. 

3.0 TEST DATA FILES AND MODEL OUTPUTS 

Data files, tape 8 and tape 1 prepared for one of the runs of 
Little and Mayor are shown in Appendices II and 111 respectively as 

examples of these files and could serve as a set of test data for model 
implementation. The model output that was generated using the test data 
is shown in Appendix IV. The model output consists of percentages of 
sediment by weight in different size ranges, the values of D35, D65, the 
total bed depth, active bed layer thickness, the type of bed forms 
present at each node, the friction parameters at each node and the ratio 
between the suspended sediment load and the total load at each grid 
node, in addition to the usual output of flow parameters.
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4.0 SUMMARY 

A sediment sorting algorithm incorporated into MOBED is 

described in this report. Some of 'the additional changes that were 

introduced to the model are also described. A set of sample test data 

and the model output generated using the test data are presented. 
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APPENDIX I 

Listing of MOBED with Armouring Routine
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C SECTION A1 
8 

II‘II-FI.¥"-U 

g 
THE FOLLOHING Is THE LIST OF SYMBOLS USED IN THIS PROGRAM.

C 
E 

N IS T4E NUMBER OF GRID POIATS ALONG THE RIVER REACH. 
g 

INFLDH IS A CONTROL PARAMETER FDR TRISUTARY. 
c IAFLOH=1 INDICATES PRESENCE CF A TRIBUTARY INFLOH IN 
E 

THIS REACH. 

8 INFLOH=n INDICATES ABSENCE OF TRIBLTARY. 
C NTOT SPECIFIES THE NUMBER OF TRIBUTARIES. 

g 
POSITION OF THE TRIBUTARY.

C 
C IS IS AN INTEGER BETHEEN 1 TO N To INDICATE THE C POSBTION OF THE STORAGE BASIN IN TERMS OF THE 
E GRI LENG HS. 
C IS=0 SIGNIFIES ABSENCE OF STORAGE BASIN. 
8 ISEO Is A CONTROL PARAMETER TO INDICATE HHETHER THE' 
? REACH Is RIGID BOUNDARY OR A LOOSE BOUNDARY. 

E 
ISED=0 SIGNIFIES THAT THE REACH Is A RIGID BOUNDARY. 

E 
ISEO=1 SIGNIFIES THAT THE REACH IS A LOOSE BOUNDARY. 

C NOTE! FQR RIGID EOLNDARY RIVER FLONS THE ARLIER C V:RSICN OF MOBED (LSERS MANUAL UPDA E1 1953) L IS EASIER TO USE. IF FLOH REVERSALS ARE c EXPECTED As IN TIDAL RIVERS THEN THIS VERION C Is HCRE APPROPRIATE. _ 
g 

THETA IS A NEIGHTING COEFFICIEN BETH:EN 0.5 AND 1.00. 

g DELTAx Is TiE LENGTH BETHEEN GRII POINTS (IN METERS). 

E 
DELTAT Is TiE TIME INCREMEATS IN SECONDS. 

c XLENGH 15 T15 TOTAL LENGTH OF THE RIVER REACH MODELLEO 
% (IN 1ETERS). 

E 
G IS 11E ACCELERATION DUE TO GRAVITY (IN H/SEC'¥2). 
OIN IS T TR BUTARY FL H RATF PER NI LENGTH (IN H"3/H*S'c). c THEH¥R186TARY INFL N Is TREATEB AS A LINE SOURCE : 

c OF -ENGTH DELTAx. THEREFORE. OIN IS EOUAL To THE 
E TOTAL TRIBUTARY INFLOH DIVIDED BY OELTAx. 
c OSED IS THE SEOIrENT INFLOH RATE PER UNIT LENGTH(IN H“3/H*SEC). 
c THE LATERAL INFLCH OF SEIIMENT.LIRE THE TRIBU RY 
c INFLOH. Is TREATED As A LINE SOURCE OF LENGTH 
E D:*IAX. THER:FOR: OSED IS E AL TO THE TOTAL 
6 

LA ERAL SEDIMENT INFLOH RATE DIVIDEO BY DELTAx 

E 
SAR IS THE HATER SURFACE AREA OF STORAGE BASIN. 

C METRIC IF GEOMETRICAL DATA ARE IN BRITISH UNITS THEN 
8 METRIC=0.BDAB. OTHERHISE METRIC=1.0 
c xIN DISTANCE-IN-METRES EET ‘EA THE F RST GRID STATION c AND THE FIRST CROSS SEE%ICN HHERE GEOMETRICAL DATA 
g ARE SPECIFIED. 

3 TBS UPSTREAM BOUNDARY VALUES OF SEDIMENT TRANSPORT RATE
c 
E 

IFRICT CONTROL PARAMETER TO SELECT FRICTIONAL RELATIONS 
E IFFICT=1 THE FRICTIONAL RELATIONS OF KISHI-KUROKI ARE USED 
C IFRICT.NE.1 THE FRICTIONAL RELATIONS SUCH AS MANNINGS OR CHEZYS
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SECTION AA ¥¥¥¥¥I¥Il¥ 

GAH IS THE SPECIFIC HEIGHT OF HATER l1000KG/H"3). 
GAHS IS SJBHERGED SPECIFIC HEIGHT OF SEOIHENT 

(165g KG/HI'3). 
035 IS AA ARRAY OF GRAIN SIZE OF SEDIHENT (IN HETERSA. 
065 IS AN ARRAY DF GRAINSIzE CF SEDIHENT RESPONSIBLE FOR ROUGHNESS 
AND IS 11E KINEMATIC VISCOSITY OF HATER (1.o'--5 H"2/SEC). 
PORS Is T1E RAIIEROF VOLCHE OF SEDIHENT To voLuHE OF BED

I 

T05 15 THE SEDIPENT INPUT RATE AT THE UPSTREAH SECTION As A FUNCTION OF TIHE 

READ (60,5‘0) GAHDGAHSDANU 

EEAB $23453} 72§Em 1—1 N) RELD (503320) (SASLAI!.I=1.N) READ (90.560) (SOS;(II.I=1.N) 
READ IEO sen) (SOEEIII.I=1.N) DO as I=1.N READ (609260) (SSDPII.JI.J=1.IDA 
READ (50,560) (TQ‘(I).I=1.IL) 

SECTION A5 §¥¥¥¥¥.'I' 

ITyPEUP AND ITYPEON SPECIFY THE TYPE OF BOUNDARY CONEITIONS AT THE UPSTREAH AND OOHNSTREAH SECTIONS RESPECTIVELY. IF THEY IAKE A VALUE OF s 

a 
Y IS GIVE1 BY A FUNETECN OF T 
O IS GIV:V BY A FUN T CN OF 

3 O IS GIVE! BY A FUNCTION OF Y (I.E. STAGE-DISCHARGE REUATIGNSHIP) 

AAUYBBUIGCU AAD.DDD.CCD. ARE CONSTANTS APPEARING IN THE STAGE-DISCHARGE IN THE FDFH a = AFéYSAD +C. SET TO ZEROES IF STAGE DISCHARGE RzLATIONS A E No CHOSEN As BOUNDARY CONDITIoNS. 

READ (60.570) ITYPEUPDITVPEDNDAAUDBBUDCOUDAADDBBDDGCD 

SECTION AE ##I‘I“ u;l 

SPECIFICATION OF UPSTREAM AND EOHNSTREAH BOUNDARY CONDITIONS. 

TO IS THE FLOH RATE AS A FUNCTION OF TIME 
TY IS TiE FLOH DEPTH AS A FUNCTION OF TIME 

IFIIIITYPEUP E0.2) AND.(ITYPEDN E 1 OR ((ITYPEU Eu 1) AND SIETYPEEN.EG.EIAA -6 TO TD ' q‘ ”' ' P' ' ' ' 

I (((ITYPEUP.EO.37 AND.(ITVPEDN.EQ.1)).0R.((ITYPEUP.EO.1).AND. $(ITYPECN.EG.3))) ;6 To an IF ((ITYPEUP.EO.3A.AND.(ITYPEDN.EO.3AA Go To an



-45- 

86/12/[ FTN hub+536 73/171 0PT=1 PROGRAM HOBED 

Ro(EH(I), 
I=1 
béfié+ 

.. 

= 
= 

000T. 

I 

IT. 

666‘) 

I 

9 
9 

1|1|1| 

0N 

|1 

)|1 

DDDD‘

’ 

I 

II 

AAA01 

1| 

(1| 

.1..:__

I
=

aT( 

"*' PRINT OUT ALL THE FARAHETERS ‘**‘ 

av- 

RRR 

’1 

TT 

1" 

(1‘ 

{If 

I) 

non—II

(
l

1 

III .lII!‘ I 6.! I ll!!- l‘Il-‘UI-IGII-‘II‘I-G"i'III..¥¥¥¥Il¥'¥l~¥¥‘¥‘.¥l 

.I‘.§."|. Ill-l- IIII IC-l-l-U ll'n'i UJII-I-I'!‘ “ 3"! l-l-‘l-I-l-Il-‘V-I-l-l‘!!!‘ 
CHLPTER 8883 

c 

cccgcccc 

cc 

FT 

_.:._L 

:2 

QJY' 

VOSSHEEL 

ANTT 

NIMIITDDXGSAII

, I: 

a...

5 

u 

9 
\1 

9
, 

o 

l—

L 

6 

0
I 
o
I 

I 

.I

O 

T
D 

1 

1

1 

6

o 
= 
o
= 

l| 

G 
I 
G
I 

PM 

I

I 

E 
H 

XTH 

UD 

|l 

\1 

I1 

|l 

T 
O 

AAAG 

EE

u 

I 

o

I 

I 
I— 

DTTTN 

PD. 

9 
1\ 

9 
1| 

3x 

9

I 

a 
V. 

H 

9 
T 
Q-

T 

9 
1| 

9 
l. 

9

9 

‘11)) 

)\1|l))|1|llr|l\c)|l\19|l)|19|1\r 

0 

ennui-0000000000300 

0500 

can 

90120557590114739010111011 

5E653EEEEE777777EP.E 

555555 

’.”6,”""”".'.','." 

1T11 

1111111111111’111)11 

65661555665566666.015.061.55 

é(‘bl|(l|l\(‘1l1ll\l\1ll\l|(1|l|l|l\1ll| 

T 

1‘ 

nu

Y 

TEE:.5:.EEE_._EEEEEEETEEETEE 

T(TTTTTTTTTTTTTTTT(TTT(TT 

T. 

IIIIIIIIIIIIIIII 

III 

II 

RFRRRRRRRRRRRRRRRRFRPRFRR HIHHHHHHHHHHHNHHHHIHHHIHH 

h.9 

cccccc 

cccc 

'¥§l¥¥¥l¥¥¥¥¥¥¥¥¥¥l¥¥¥¥¥¥i¥ ¥¥¥¥¥¥¥¥ ¥l~¥§‘.¥¥¥!l¥ 

"" START OF HAIh LOOP "*' CHAPTER CCCC 
.'¥!§¥IU.U¥I¥I¥¥IUI¥¥I ‘l-J-I‘ ¥¥5i¥¥¥v$¥U§U§¥¥I¥§U¥

~

GN T.SUHAERTS :—HTSEImP0RP 

T, 56

c 

1.1.

I 

55

R 

I.

T 

11 

\- 

Cu. 

66 

N 

HT 

(1| 

1 

0F. 

1 

EH 

5-5.: 

= 

50 

n 

1TT 

I

E 

1 

.111

9 

F6 

1 

RR 

‘1

O 

OH" 

I

u 

0 

T 

1| 

5- 

f 

\1’ 

Y.

N 

P00... 

1| 

0:. 

0 

05 

I 
I) 

IN 

G 

T 

090) 

TI 

|l 

S’EE10 

AT 

1‘ 

|l 

I 

’5 

oNV 

LEI—119 

E 
9 

INAAbi 

MB

0 

N1: 

I 

0651-6 

ou 

I: 

ETAA 

1| 

GS

= 

DITEGSIIEEH 

F— 

IU 

IETTTT 

Nasal-NIT 

110 

T. 

IUlIII—PFRP‘N

A 

..(1YT(1\IIHHI 

G 

nu

H 

AIFO 

OFF

E 

1110 

CIT.

R 

5 

no

5 

9 

n1.

1 

11 

16. 

Ecccccc



PROGRAM HOBEO 

OD 

006,0 

000000000000 

nnn 

OOOOOOOOOOOOOOOO

O 

1RD 
150 

OOOOOOOOOOO 

160 

-45- 

73/171 OPT=1 - FTN kna+538 66/12]! 

IS FLOH GROSS SEOTICNAL AFEA (IN H"ZD. 
IS T1E H:TTED PERIHETER (IN METERS). 
IS HYDRAULIC RADIUS (IN METERS). 
IS TJP HIDTH (IN METERS). 
IS FLOH RATE (IN H"3/SEC). 

YX IS THE RATE OF CHANGE OF 14¢ H-RoTo X ' DIRECTION HHEN OEPTH IS HELD CONSTAN o 

AVY IS THE AVERAGE DEPTH IN THE REACH. 
FR IS THE FROUDE NUMBER. 

boar-uh 

CONST, EH. AND EN ARE FRICTION PARAMETERS. 

ASF IS THE AVERAGE CHANGE SLOFE OF THE REACH- 
C IS THE FRICTION COEFFICIEAT. 
13 O I A PARAHETRIG AR AY REPRESENT NG THE BED F H E GEARAGTERISTICS. R I 0R 

FRIOT (YozonlAgRICONST'EH’ENgASF’ESLOPEIIBEDIIFRICTIISED,
~ 

an-

O 

a-n-sODD'm-nA—azrl-I-I—n 

l-r" 

HOA>N4PJPHHUINHOHH 

H 

H<HPAOH>4WZ 

11m 

oHnAI—I 

.614. 

CHNIII 

omnoogo‘n‘n 

In) 

61‘] 

a-E-(H-HI-DHHFIUHD 

UHH 

00a 

>0 

lll'lH“ 

“H.

z 

_I 

ma 

II 

H“"

~ 

HOD “HOV! 

ATE AND THE AVERAGE INE -- SEDI. 

OAV IS TiE AVERAGE VOLUFETRIC SEDIHENT CONCENTRATION- 
OST IS THE TOTAL SEDIHEBT TRAASPORT RATE (IN H“3/SEC). 

an OD 
,— 

HHO>ID11HF 

O‘DN-fl-‘O 

H>HH~

U 

“.3O
.4



-47- 

86/12/. FTN 4.5+538 73/171 GPT=1 PROGRAM HOBED 
AVYgR.FR.ASF905T1CAVIC,TA) A) 

I, 
(I 
(I 
EAI 

III. "" LATERAL SEDIHENT IIFLOH 
III. ‘IlIU'll-IIII‘UI‘UII-I‘I ‘IIU‘II'HU '¥“§Il.ll'¥¥.¥¥'.¥¥‘¥ 

Ill JIU“! Ulllli-IlIl-I-‘IIGDlOC-Ul-‘UII 'I.I¥IIUOII¥¥¥"¥I¥ 
CHAPTER DDDD 

ccsccccc 

'U“ FLOH DEPTH AND BED ELEVATION CORRECTION "*' 
l.‘§¥¥¥l~¥¥¥¥¥¥'¥.¥l~¥§¥¥ I-I¥¥¥¥¥¥¥ "II-I-¥I¥!¥¥¥l¥¥'¥¥‘¥¥¥¥3¥In!“ ##1- 

$l-lI-‘l-l!‘CHIC-l!‘I‘I!III¥'IJ¥II¥¥GC¥¥‘lll-I‘F!I¥¥.¥¥UIU¥I‘J.¥I¥¥¥U¥J

2 

4

9 

9

1

1

0 

0

T 

T

’ 

D

1 

3 

.3 

-1 

E 

II 

T 

IT. 

I! 

0 

I1

I
9 

1 

T 

|1 

LL 

0 

N

K 

LL

E 

ON 

' 

NK 

(( 

F. 

E 

’00 

1 

(no 

8 

F. 

.100 

_. 

1TCD 

FE.

E 

H: 

on 

.DKI.=N 

0-0::3 

OInnnKIuflnaflaEEE 

L 
= 
= 
U1 

K 

0: 

=1: 

=UUU 

.k 

F3|1|1N 

1(nEIull 

|1|1NNN

E 

N911109TSoIIOIIIII

T 

I1(IFL!1N1I(14EK(TTT

P

( 

12N 

= 

(17. 

12NNN

A 

FOSSOOOLOFSSOSSOOO

H 

IDQQCGDLUIQQGQQCGC

c 

3 
h. 

2 

015 

9 
9 

9 

999 

1 
1 

1 

111 

cccccccccc 

cccc 

I 
a! 

I

0 

U 
|1 

II. 

BI 

11 

5’21 

I, 

(R 

oxlu. 

12 

.A 

0A. 

1 

(1| 

‘1

- 

+T’( 

.1 

-|1) 

|1L|l1 

-|1R 

)11

I
I
I
VA
S
(
1

1 

( )I(B 2(I)4B 1(1)) (i)pAS¥Lg°IAIEgGOhSTIEHgENQUNIFORM, 
vUNISIZF) 

9 

\1‘81 

(I, 

1||€._N’ 

"D 

7‘11,- 

ZII 

2R11|IE 

(QST1(I),05T2II),CAV1(I),CAVZ(IIyI=19Nl 

3 53 T0 215 

(D 

3‘

l
)
) 
)
) 

0560560 
FRI—2333.9N 

NBS-5588

1 

U 
I 
9 
9 
I 
I 

’1 

T111111

= 

.29066666f. 

- 

Z(T21U|1TO|1)T¥A 

ZLLU—:.l((((( 

NEZSRVN1APZNAucuI—LLNT

o 

UESQAAI(T.¢ 

((T 

1.. 

lEAAIIEEc=tEEZ 

=ZDQ1|lCTZL01ZLZ|1ZDCGT1|TTTIITZ 

NL. 

oVLm(m 

N 

111111 

I 

0 

OF 

10 

0E 

ZAE 

RRRRRRO 

ND 

CD1\(CD(0(D 

CIHHHHHHD 

$3: 

3‘ 

$.58 

o

o

u 

o 

.1 

z

2

2



86/12/E FTN 3.6+536 

_ 48 _ 

GO TO 220

1 0PT— 

CK F02 -VE FLCH DEPTHS 

73/171 

STOP 001 CH

OE PROGRAM HOE 

IAIIII/SQRT(G'R(I)‘ASF) 

,N CONSTQ 

\II 
(1 

_1 

i?
1
( 

7. 

U 

3=nu0 

Z=1::IT:L(7 

1U

(

Z 

..N 

N::I0= 

$10.13.)» 

nu 

)AT§L¢NZTT. 

If... 

N 

T. 

(AOOOCOIIO 

ZIGCD 

DEC

0 

220 

230 
235 
2&0 

.A.AVV.R.FR.ASF.05T.CAV,C'TA)I 
: 

\I’II 

_._DI).IIT.((E 

“LE 

IIT‘Z-CU 

Nsn‘l\22VTN 

I 

522T 

D. 

ASI 

T 

LZVPB 

ACOT 

NIL

N 

0A0

0 

can

6 

D

a 

:4

C 

2

2 

0". D... FFFF 

IIbltlI-OII!“UIFI~III..I.l.-IIQI-I~l'tl‘ IOIIICIFI 

OOH.‘I'IJIOOfiifl-IFIF'I-IIIIII-"iOQII‘l I'll-ii. 

CHAPTER 
CECCCCCCCC 

NTS 

COEFFICINETS “" 

0 TO 280 

DOUBLE SHE 

SHEEP COEFFICI :-

3 

Ill. 

DCUSL 

FSTTN 

TN 

NTIIIO 

T. 

QII!‘I¢III.‘IIII'DIIOI.lloilllOllC.l'.'.“......".... 

N-1 

IUQOUOQOIUI!¥‘IIII.III‘I...IIJIl-IOlOCIUOIIIOIMUUII‘Q¥ 
CHAPTER GGGG 

Iooerarbcc 

310

c 

ccccccccc 

CC

c 

.9 all 

0‘5

2 

_1

- 
O.

L 

)+ 

TI:

0 

1T. 

11 

l. 

0‘ 

.v 

b. 

1. 

18 

II

A 

Ill! 

(ll

T 

0/ 

as

E 

(T 

(I\

H 

(I 

(l

T 

II 

0)

. 

,( 

,,

) 

x1 

x1 

‘1 

AL 

A.

I 

TO 

TI 

ls 

L. 

LI!

1 

Full 

.51 

l- 

91 

DL

Q 

o

Q

0 

I 

f 

‘I 

T‘ 

.l)

1 

:51 

5—1

+ 

HL 

H(

I 

Tnu 

T... 

l. 

6! 

In.

1 

el- 

00

L 

2' 

2.! 

ru 

‘A 

(‘

l

- 
T 

n
I

- 

TE 

.l‘ 

‘1 

TH 

TT

) 

AT 

Ac.

I 

TO 

TL: 

1| 

L) 

LT

a 

7.?! 

FT?

- 

D1. 

0|: 

‘1 

I
+ 

J 
ti

1 

31 

OT. 

.v 

2‘ 

2‘ 

x

I 

(B 

XTB 

A 
I; 

[R 

AIR 

.I

6 

IL...— 

TTE 

L 
1| 

TD 

LTD

E
D 

1.. 

510 

.U

) 

0' 

0.7) 

I
x 

I, 

II) 

I!

A 

‘II-A‘I 

.I

T 

3‘Icvl3ln 

:.

u 

+31_:§a 

TH):— 

89 

a 

oa+tcznuz 

H‘IQZTIS. 

. 

.( 

I 

0|... 

(R 

1:80: 

: 

BE: 

: 
:
: 

: 

(t 

(‘0 

Tel/)Irl./¢ 

Iii!) 

I”T.T.).IT.T.II 

0(TI‘TTTITI“ 

21I‘11II1—111 
3A‘BBCI\I\CDDE

~



-49- 

FTN ko8+535 BEI12/E =1 73/171 OPT PROGRAM HOBED 

1+! 

! 

01+...- 

! 

IAia! 

Ill.

~ 

()’)Z+I( 

‘,II 

52! 

+(\:’A 

A)1M.(I(Q 

AHUA 

NM!!! 

1; 

1| 

! 

I 

T 

71"" 

"unLRUO 

)T.+.: 

TATATHNI 

1A(‘Tl\ 

_ 
0 

1‘1” 

’TA‘X§._I‘ 

++AB_.._! 

I12 

(BIT 

IE! 

IA! 

.A 

I)I(H))l‘ 

a: 

R( 

(H))T! 

I! 

(1)

. 
7.11! 

+,(( 

ATIIL)‘ 

A+1I:! 

(ll, 

I11! 

_ 

! 

(1|...ETI‘I 

£+lGTNnu 

16)) 

)+AIDIH( 

[(IIl‘SE

0 

+11) 

I’l‘l‘J. 

(EA 

)Al}... 

. 
N: 

Z 

1((1 

()Inun5atl 

T+QYIOUI 

(GT 

+ 

AI)! 

'6...

I 

I)! 

.’3 

0A 

A! 

SI 

((I’ZDI) 

(1,)Z!3T 

IONI- 

IAlu1(/II 

0+11!,-E 

l: 

00“ 

|l.°+/)all\ 

.I... 

.9. 

UIH 

12C] 

)ul! 

IAIPX 

,(II) 

01.! 

5.!

I 
\- 

11)(T(RY 

1..u(l|12(( 

1),... 

(+Igcififl 

+.OY(IH+ 

()0+ 

OIT§H(

I 

Ya)! 

(RAE, 

0x 

IT. 

. 

(0.1T! 

! 
I. 

(lutl! 

I—Ill’ 

(‘2‘ 

)A! 

1! 

)IUT. 

azi’)E!

1 

! 

TIA)

1 - 

’GGII‘ 

.!(+)IH)+ 

)LAuI. 

+s$éL(((B

! 

'12:}l 

VAFsl), 

IIIIII\ 

— 

TA! 

I. - 
(! 

a! 

+(I: 

Ants-L1. 

(188.15.- 

1,5!!GIE3 

TIL-1|! 

C(l 

4.,N’T. 

+1! 

))((+s 

LUTNI 

(Y)))O.l( 

I!’1T.+nu)! 

.: 

~ 

El; 

! 

.ITIc—LQ 

(11+...)(T) 

Dz 

! 
A 

Tina-ii"! 

(s. 

B(+IQ):11 

[((Ou 

IiBIA)N) 

IVIT! 

I.)++ 

Ala.‘ 

0|- 

(+! 

1|! 

"ET. 

laI(A)1T.II 

Thain/.1 

Bulgi- 

0!

( 

1(B/I+l\l\( 

=.—TI.! 

L. 

! 
ll 

0! 

128 

.1! 

! 

’(INPA 

HE)’: 

,Y7yltl 

a! 

I’DiB‘E/l 

THiI‘ 

Ial‘IAA-an 

(I: 

I§(Z¥ 

,) 

‘T‘I\A 

(.¥(‘T-

I 

QXZI. 

. 
I 
)1 

+(IN( 

cilia/Eula 

!A('IIIIJ\JI+ 

’+(E/ 

! 

I‘ll‘luHI! 

)T‘OZL1‘I 

TTA! 

I. 

I-(I/ITl‘Ip 

XLI!!(.KI\ 

All!

! 
1 

XE‘,(!HO 

AE! 

it! 

ZIEX 

T1), 

.9. 

AIIYIQGE

0 

TD)1)(( 

.V 

L+11I 

T! 

.l‘! 

((2 

L! 

‘1 

+1! 

R)A 

ETTV...‘ 

L))B) 

f!

I 

EOXI 

Ail—PI! 

D‘IIX 

E’iRI)’A 

D 

oil-l1... 

1-) 

' 

A((Y 

DX 

+=.(\-IT 

IZTQI 

+)H1 

“IARA 

[5100)(5 

pilLl 

nil—1...! 

oTI-FI 

1.1K!

! 

13H 

TIE)I(((I 

2)/;) 

TLY))+(T

) 

EADI‘IBMU 

( 

(In-)1 

EETIII:

(

I 

HT;+1(E)B 

/()I+ 

HDI((()+

( 

TED—l 

+! 

! 
1! 

001(1 

T! 

! 

082:]-

2 

(H 

ulI)! 

+)

o. 

+H( 

(0.]! 

+ 

7|,

8 

.Tza())11 

1’I.La 

- 

O)|l|lulNI

- 

! 

(RGX’T... 

11‘! 

.9 

ZXI)IE( 

=G/E! 

AID-I 

= 
+Y!

n 

=I|Al\1(!

B
= 

(AD).I(R( 

T..- 

n 

ITQ+Z¥+ 

,+T‘1L5E_nu 

Ill\|:\l2 

)AL-Illll’ 

II 

I‘D—r. 

- 

+ErcD! 

10:1! 

ITE)(! 

II

I 

()HDIDD;) 

(((() 

(ED)A)(()( 

slit-‘3‘! 

[‘11. 

Z+V50 

2H!I!T.RP\12 

Aflx; 

00,1... 

3.!(6 

I 

CTUTTé/Ic 

cc 

CC 

CC 

CC 

cc 

1|,/2+)/ 

¥ 

1|.llII’ )f1/(l‘1 XI+GR.K+ A‘Ialltl‘I 

Tl... 

. u 
a 
I. 

L‘Q’)\lx 

E! 

I 

.1!e 

.C! 

f! 

! 
ll) 

= 

D’I)I.Q|I 

.— 

IF (ITEST.NE.1) GO TO 350
c 

(ll(I)oBi(I)aOi(II;D1(I)oE1(I)9I=19H) 

(AZ(I)932(I)uGZlI)oDZ(I)uEZ(I)9I=19HI 

"" UPSTRERH BOUNDARY CONDITIONS *"' 
¥¥l!!!¥ll.lll¥lll!¥.ll' CODIII!!'U!I I!"......¥!IIIOU'III5 

II

T
T
T
T
T
T 

CONTINUE 

CHAPTER HhHH 

lfi‘!!!!!!!l!!!!!!!!!!!lI!!!ll!!!OI!.!!!I!I!!!!!I!!!!!!I!! 

K1 = 

3fi0
c 

cccccccccg

c



86/12/L 

(J)‘E(J)))/(32
(
C 

FTN #080536 

)+D1(I)'E(I)) 
\ITI 

3" 111 

_ 5o _ 

(TC 
E—._‘ 

0 
§
I 

III.) 

II.) ‘(I 

11(0 DDF6

Q 
*U

3 

If!) 

IIIO 
I‘l‘l‘vl 

111 

a! 

.51) 

((+6 

I” 

-A 
(J 
)§ 
(J 

)+E(JI'(V(J+1’-VIJ))

(
E
l

J
0
E
I 

63 T0 355 

GO TO 365 

(0(1).Q(I).Y(II'QST(I),FR‘I).Z(I).B(I).A(IDoC(IIsR 

"" STORIGE ADJUSTMENTS "" 

1! GO TO hhfl 

(EII’.F(I’91=Z|N) 

‘L‘I’IH‘I"K(I’QI=1IH’ 

‘0'! OUTPUT U... 

DAIS.HR9ANIH'SEC 

0PT=1 

DOHNSTREAH BOUNDARY CONDITIONS 

-(V([O1)-V(I)) 

(67.2 

5)) 

1)-) 

II‘S 

1|.F.D)IJJ 

.560 

((11000 

.563

N 

AJ(+) 

u(( 

:.:I75H11E

I
u
o 
o 

0.:539 

o 

(ITITEEG 

N858 

0L3(.._1UO 

uNfl.55 

211JJN 

IIIII.

N 

at!!! 

= 
. 

..:=(l‘

I 
=
= 

T111: 

.. 

= 
= 
o: 

= 
= 

T111 

II

( 

ZEI 

E56661

I 

E 

=5666 

)I 

)C. 

()IUE((( 

)Ip'lCIDIU 

.LJI‘.‘ 

0:1,!" 

IINT 

UIII 

IIIN 

ST 

5 

(J1; 

JFT‘IIEEEGI‘I‘I‘F‘T‘I 

LI:_EE 

3JE(F)(IEFT(TTT3LHKILHKT 

AITTT

N 

III

N 
T 

II

0 

OFRRPO 

0 

OFF?

0 

CIHHHD 

C 

TIHHH 

i DELTAT-DELTAT 
Ls g- 
C— 
no 

TIME.asuon.n» 
eno.u 

9 
REH1'3600.0I 

1 N
O

( 
60.0 

U‘REFZ.50.DI 
"1

9
9 
E- 

73/171 

==

.

I 

LI‘ 

MAERAEHAES6690 

“I

T
= 
=
= 
=
I= 
=
= 

=
S 

7‘ 

0

S 

= 

=

= 

CEEEII 

3T 

T':_VS.1 

=
2 

N3 

TTT 

9‘ 

IHLYHI 

MNIHCIII-l 

o 

TIDAEHRF—IM...ERRRIF 

0 

DTHDRIHRHARSHHH‘I 

on 

III6!ID§OO!!J!I'I|IIJ‘IIt¥olilbllultilllitlttiit 

ISGDJJOI!‘IIIOII!|IUUC§§OQQiiOlbiui.‘DIOOIIUJ|I|

D
D
F
I

0
T
J 

CU§I~UIGIII IIIOCOIIOII'QIU‘§0|..I... 

0......OllIUGDOIIIIIU!D0...!OQU‘IOOO 

CALL USTREAH 

CHAPTER 111! 

CHAPTER JJJJ 

350 

355

6
T 

365

o53 

C TEHP 
370 

Eccccccccc

c 

cccccccccccccc 

PROGRAM HOBED

~~



-51 

86/1l FTN h.8+538 0PT=1 73/171 PROGRAM HOBED

LaI \lI 1|56oI I: I 

I 

‘I 

LI 

\1 

‘1 

1| 

I 
I 
I
I
I 

5 

A 

1‘ 

1| 

1| 

1| 

3 

A
A 
A
A
A

D 

T 
.I 

T 
.I

T 

I 

I

I 

I 

I

I 

’ 

I! 

\l 

I. 

I 

I! 

n 

T- 

I
I 

I
I 

1 

l! 

l| 

( 

l! 

l\

I 

N 
A. 

A 

N
h 

1

E 
E
E 
E
E 

.—.—v

I 
I

I 

I 

I

I 

I) 

‘1 

II 

I 

\l 

I 

(I 

I
I 
I
I 

a 

0‘ 

( 

ll 

It

(

D 

EF 

I. 

H 
I. 

I. 

1 

BE 

E 
E 
F—

E 

U 

I 
I 

I 

I 

I

I 

I. 

I: 

I 

It 

I 

I: 

Iv 

IT.

I 
I 

I
I 

I 

lulu 

1| 

ll 

(1 

'\ 

I 

0T 

T
T 
T 
fl 

l\ 

35 

s
S 
s
S 

D. 

LN 

N 
N 
N
N 

D 

b 
o 
o 
o
o 

N 
s 

on 

c 
c
c
c 

I
‘ 

2 
I 

I 

I 

I

I 

s 
I 

“I! 

‘1 

\I 

I. 

s! 

l— 

) 

II 

T. 

I 

I
I 

A 
I 

all 

( 

ll 

1| 

[u 

r 

T 
l. 

11.. 

1. 

D 
J
O 

s 

0 

all 

I... 

A 

T 

‘N 

I) 

\l 

A 

\n 

I: 

I) 

no 

a 

D

n

o 

\r’ll1o 

01 

2
3 
LN

5 

500:0NAO

D 

n- 

n.

0 

“Sin 

I 
I1 

1 

1
1
1 

777 

I110 

I 

I 

I 

I

I 

61.900) HRITE ( HRITE (619990) BSLOPE 

1111113636363636E—L 

666‘s 

((hl‘hl‘kl‘hl‘uu 

(((LTS 

NA 

3 

305EOEOEOEII 

EEF—AENTT—ITTTTTTTTT 

I 

I 

I 

I 

INN 

IIIIIIOOFOFOFOROROO 

RRPIRDGHGHGHGHGHCC 

"Hutu" 

C TEMP 

R LEVELS RESP- D AND HATE AT_DAY " OF EACH RUN
L AH'B PLOT FILE (TAPES 

DISTANCE DOHNSTRE NTS FQR 

33 to hb9

E APE TH 
o") 
N)“ 

IcoaREMOVE COMP DpZ ANE AD

H

A
H 

+ZTII 
kg: (9(1),Z(ID1AO(I))
I2

0 

cccccccccccccc 

NR IA XS I
I 

on IE Rs Tu
' 

EN II To 
c
I 15 

R
I 

FH 16 IN 0... EL sx 
I
I 

IT SA 

‘1 

IT 

T

0 

IL 

N

1 

T.L 

R

I 

No 

P 

‘1),

1 

n 

I 
I 

)1 

)NNN 

.— 

5 

IXII,N 

IU 

NIII 

In 

A 

NANN 

IPN 

9111

I 

TIT

I 

I1EA 

1: 

= = 
.l 

0 

51L11=EI 

=IIT.

J 

T 

____H_._._ 

:10.) 

I
I 
I 
I

I 

TODII 

II” 

9),)

I 

0 

IL 

I 

III- 

IA 

\IIIT.

( 

G 

EAIIIPG 

I(l\:\

P 

DNTII‘A 

ISTL—ED

D 

In 

II:-‘(ZEHRLB36

S 

‘l 

IIHYQl‘YAOBADD 

.I

1 

LNTl‘l‘ 

IGPII((.I 

- 

I 

I 

NI: 

L 

Iltl))n\l\1|:|lul|l\l 

'0 

I 

)00006000000016 

1‘ 

349012035—36666 

:4

I 

814:.E15555555=

I 

GO 

:4 

Ito-.QIVII'II

3 

E689565858555858I( 

I“ 

8‘(((((l\(‘((( 

T. 

01‘ 

7C. 

IONE:_=__.._=.EEEEEEEF.5T 

(TITTTTTTTTTTTTTAI 

HIIIIIIIIIIIIT.

R 

FOERRRRRRRRRRRRRO" 

IGRHHHHHHHHHHHHHD 

“57 

90 £5 
“1... 

I

I 

D
D 

N
N 

A
A 

I

o 

\I

I

1
1 

o

0 

Q
0 

OF.

E 

c-

1 

CD.

P 

IU

U 

DE 

F. 

BB. 

P
6 

3V. 

V
5 

col

T 
A. 

01

I 

All 

a!

o 

All

( 

fl 

9.

0 

UR 

R
0 

co 

0
6 

c.

o 

I) 

\l 

\l 

U, 

i! 

I: 

Ba... 

1
3 

8- 

c

I 

99 

Q
Q 

“E 

E
E 

A 
I 

a

0 

AN 

N
N 

ID 

D
D 

)N_r_ 

_=

E 

LDP 

P 

Pu! 

Yttv 

V: 

YI— 

DPT-(TAT! 
1YIfli—DII 

=Talkl|h.(1 

IUA

A 

1|... 

0° 

00 

II 

5PT.)..U,‘ 

nuvuz 

3 

3“ 

TT 

0|- 

0’ 

Col 

(IC)0\IC( 

E’E’E 

in- 

.2 

.3 

n) 

“on. 

ID. 

ID.“- 

67UQUQUZ 
55EEEE==D 

00011 

)In

I 
O
I 

I: 

Du==LC==I 

ZZNNNN

I 

55 

I 
I 
I 

III 

II? 

ID. 

ID. 

ID 

I 

IHHHDI 

BSVI 

NVIN 

YBSBBOOOEII-r— 

((T—LTUT‘“ 

((LLLSDU 

FFF 

IFN 

E_r_l\Pl\P 

(ED—l—ZhNhl‘BI 

TT 

‘Y‘Y 

‘TT 

TTIIIJIIT 

9N 
Flo 

IEIEI 

II(T(T

I RRFTFIFRORRFFF 

"HITIIIIHG 

HHIIIIIC 

11“!- 

' III-I‘ll“! llU-I-Cl"!¥¥¥¥CC¥¥Q§¥J¥01IQI~¥UU¥¥5'5‘“...U.'.““‘ 

"" DOHNSTREAH BOUNDARY CONDITIONS "“ CHAPTER KKKK



86/12/l FTN k.0+536 

-52- 

0PT=1 73/171 PROGRAM HOBED 

. 

u

u 

I 

I

I 

I 

I

I 

I

I 

I 

I

I 

I

I 

I 

I

I

I

I

I 

I 

I 

I 

.l 

I

I

I 

I 

I 

I

H 

I

I

I 

I 

I 

I

I 

I

I

I 

I 

I 

I 

1

I

I

I 

I

I 

= 

I

I 

I 

I 

.n." 

I

I

I

I 

I 

I 

I 

I:

9 

I

I 

I 

I 

R

I 

J 

|1 

I

I 

I 

I 

A 

I 

1|

I

I

I 

I

I 

H

I 

K 

1| 

I

I

I 

I 

C

I 

. 

0 

I

I

I 

§ 

'

s 

4 

I,

9 

I

I

I

I 

I

I 

I 

1 

.1 

I 

I

I

I 

I 

D

I 

I

I

I 

I

I

I 

I

I 

J 

1.

I

I 

I 

I 

D 

I 

1|

F

I 

T

I

I 

I 

N 

I 

a

I 

I 

U

I 

I 

I 

I

I 

L

)

I 

P

I 

|1

I 

I

I 

.L

I

I 

T

I

I

I 

I 

H

I 

0 

1| 

I

U

I

S

I 

I 

T

I 

I 

K

I 

0

I

H 

I 

I 

P

I 

I

1 

I 

I

T 

I 

I 

c. 

I 

J 

|1 

I

R 

I

P 

I

I 

D 

I 

1|

1 

I

I 

0 

I 

|1E 

I 

I

I

M 
9 

J 

1|

I 

F 

I 

ID

I 

I 

H 

I 

I. 

5 

1|

0

I 

I

5 

I

I 

I

O 

I

1 

L 

F 

L

I 

S 

I 

HH 

I

N 
5

I 

L

I 

1 

I

1 

F.

I 

T

I 

TO 

I 

1| 

6

I 

F

I

I 

0

) 

18 

5 

D 

.u

I 

A.

I 

PL

I 

F 
I 

I

I 

J 
T 

.J 

6k 

7

9 

5

I 

H

I 

EF

I 

I 

.7 

I

H 

I 

1|

( 

1+ 

11 

|1 

I

I

R 

I 

D

5 

I 

.l 

O

I 

c.

I 

YIO 

V. 

0

I

I 

0 

I 

D 

)I 

I 

N 
T

I 

N

I 

LJG 

L 

0T 

0 

1|

0 

I 

.P 

I 

HF. 

5
I 

I 

1| 

I

I 

F.1| 

F. 

rl 

T 

Y 

T

I 

I 

0T 

I3 

I 

V10

I

I 

I 

I 

DI.) 

0|:

0 

L 

I 

I 

I 

.1 

LC 

0
o

I 

IN... 

1 

I 

I

I

I 

.0- 

II. 

1....- 

O 

... 

D 

I

I 

I 

I. 

F... 

10 

I 

....1| 

1|

I 

I

I 

IF. 

.5 

.l(

G 

G 

D 

G

I 

I 

I

I 

R 
.1 

F1 

I 

UV) 

0

I 

I

I 

JDOb 

JO 

)9‘ 

1|

I 

I 

I 

I

0 

HR

2 

SF 

I 

I 

Lu) 

L

I 

I 

‘9 

In 

(L 

Ila-l 

I! 

'I

I 

I 

1 
\1 

E01!) 

|l 

92 

I 

)F. 

on 

E

I

I 

L151 

PE. 

105 

1)...) 

1‘

I 

I 

Fl3 

NC“ 

0“ 

6X

)

I 

N003 

0

I 

L

I 

JG

1 

U

o 

1N 

1590 

.2

I 

H 

I 

7.3

o 

it 

15 

1|. 

oh5

I 

"(I 

.1 

O

I 

L 

I

H 

:1. 

n1 

.. 

INQUO 

€667 

NOV) 

I

M 

I 

I.

o 

10.1

1 

10.1020

0
o

I 

AE1E1 

I1 

I 

L 

I

' 

Y’Enu 

I1 

IF. 

ac 

Linea 

IE 

I

I 

u... 

I 

55910001. 

I1 

1130

I 

E 

Mr...

I 

N 

I. 

L

I 

1...) 

J1|1)J1 

IT 

. 

1 
v 
I
v 

1
o 
..( 

D

I 

H 

I 

IIFF1HHFIE5FIZ

I 

R: 

1| 

I1 

1|

I

I 

.. 

.J..

( 

DJ! 

:1; 

.. 

T111 

.. 

I 

V1 

0 

I

I 

36581115I3F52F

I 

T 

Y’s-60 

I

I 

IN1| 

YE 

(QIC 

1)....3556 

III

I 
..

1

I 

I 

(((1|6.l1|1|(1|.|1|1|( 

I 

S) 

N1|1 

I

R 

I 

Y|11|TPQ 

I’IU...(1|1| 

(1:1 

1 

I

R 

I 

I.

I 

UN 
.. 

1|

0 =

I 

F. 

I

0 
.. 

LJ 

I0L..1R.1I 

NT 

0 

.I 

IN 

I 

F. 

I 

TTTTTTTTTTTTTT 

I 

1| 

vs 

I

T 

I

7 

E‘FQ 

T... 

fiF‘TIIEEF. 

5F1) 

I 

O 

I 

T

I 

AAAAAAAAAAAAAA

I 

Ln)(TP)

I 

P 

I 

hJDYIflsotGSTTTTT 

hIVI: 

A 

T

I 

P 

I 

HHHHHHHHHHHHHH 

I 

LLN 

ION

I 

A 

I 

J 

((N 

H 

III 

1| 

6 

I

A 

u 
RD 

FFRFRFRQRRP

.

I 

AE‘FRT‘

I 

H

I 

0 

(OFFOOFERR 

0 

21A 

0

I

H 

0000000000000

I 

CDYIHSQ

I

C 

I 

D 

QDIICCIHHH 

n. 

VII 

6 

I

C 

I 

FFFFF 

FFFFFFFFF

1

5 

9n. 

5

5

0 

50001550000000

5 

67 

B 

7

E 

65011112314567... 

5. 

.914 

I

I 

“14555555555555 

ccccc 

cccccgcccc 

c 

C 

ccccccccccccc

~



-53- 

66/12/ FTN II6*536 =1 OPT 73/171 PROGRAM HOBED 

) 

T

I 

5 

Z 
7. 

III 

I 

I

I 

5 
I

I 

a 
o

x 

I... 

I 

F 
1 

II 

I:

I 

F 

X 
I

I 

3H 

H 

I 

I 

.l 

9..

X 

_ 
o

0 

= 
a. 

.h. 

15

5 

L 

L 

X 
.. 

I 

I3

I 

F 

II... 

A 
H 

6 

4.0 

II 

.— 

HN 

5 

T 
T 
F 

IF... 

6

2 

01 

IF 

L 
G 
I 

0.... 

I 

I

V

A 

0 

EIIN 

I. 

1NX 

0

A 

EE 

i 

D1... 

.. 

IA? 

1

C 

RC 

.2: 

IL 

R 

6R2 

F 

I. 

N 

SR 

59x 

A 

1‘ 

I 

I

I 

RE 

IU 

TF 

'5 

F 
Io. 

I

X 

ES 

T 

N 
I0“ 

IXY 

..

1 

V... 

NA 

’11... 

IN 

4.5L 

5

1 

IR 

gN 

30..L6I 

IF. 

I

I 

RD. 

IPTl—FS 

../V 

do 

A...

6 

AF. 

IA 

II 

V

1 

EV 

8H 

FDTDIB 

F. 

T 

)T

V 

HR 

T 

Ion-L0: 

Tic 

51 

II

A 

To 

E 

XREHGE 

ASE 

IS 

5 

I!

c

T 

06 

:50 

G 

ROD. 

90): 

no

I 

GUTAN 

A 

HVA 

IS 

F05

I 

.

I 

685.5... 

TRECTR 

TT.... 

I511. 

.

I 

’07.!a 

EEDAIO 

RSR 

1:1 

I: 

II-

1 

t 
ITF 

H....uI....VT 

0T. 

IVS... 

: 
.

1 

IA 

#51 

THORAS 

PRO 

9 

..P 

..

I 

J 

= 

N 

Tc 

Bx 

5....1 

FC.LV 

. 
u 

a. 

SRSRG 

TEERGF 

NT 

IIPT 

. 

.

Z 

Dol'LECT. 

NE...

0 

A00 

BTV 

-
.

T 

.LNFIFS 

F. 

V0 

RA?) 

IATV

- 
.

5 

HI 

R 

ISNITA 

TRH/DM 

P

. 

.

G 

UORARR 

CRIR 

F. 

AT 

1EYMI 

.4. 

1. 

SP...T_...E 

I... 

.._R 

TH 

iFhR 

I 
. 
I

I 

s 

TUTT 

FTSFUA 

NC1LZIANS 

XX

X 

Anew—8.5!. 

FETOD 

E 

B 

IKDUE. 

I3

1 

IFIMH 

.._HN 

F. 

HTSAX 

NOU 

X 
I

1 

EFARAA

0 

EHNC 

INE¢1FUEL 

3/

I 

DGR 

TRR 

CNH 

TOA 

052 

I 

I00 

A

I
I

t 

0 
A 

AA 

IEGIF 

EHIX3 

BHV 

It.

1 

HFPFPP 

G 

RNTR 

51.53 

I... 

A 

IN

T 

0 
0 

NECEAU 

0N 

6UH...V 

1A

5 

T 
L 

LLIICNLRS 

EEIIFLARR 

HE 

nu 

SROROO5TNI 

r. 

GSAHDA...TA 

AR

3 

..-.5\:..<2\r..1A 

L 
.R 

A 

RT1J..(.>J 

..T

I 

TBMBMT 

IGT: 

AE... 

:‘HGP

I 

TNN 

R5

X 

M: 

H 

N215 

.TCT 

E... 

...X...SHU 

TN

1 

I 
U0 

U00 

_. 

.cIIOCA 

VNFUZ 

HFOO 

SH

1 

INCNCCDHDTTAH 

A 

0 

ITUDB 

W0

I

D 

t‘::*t—__t:::t: 

’1 

02:::: 

'IIIIIISIIIIII 

IIS..~IIIIIT¢1IIH 

1ODDDODIOOODOU 

01:.p—1ncnnu

V 

'01

, 

T

3 

J. 

H

I 

I 

T 

I 

a.

I 

I. 

I 

D
I 

I.

I 

I 

.4 

Z 

I

I 

X

I 

.1 

6 

5 
X

X 

1

I 

L 
X 

X 
:4 

I 

N 
I 

R 
0 

0

1 

E 
5 

5 
I 

S 

I 

.U 

E

2 

2 

E

1 

D 
I 

I 

.3 

m 
XP 

1 

T

I

I 

N

F 

(I

I 

Jr 

0 
I: 

20):. 

E 
4. 

or 

U

I 

1 

,2 

I. 

or 

0 

TX

I 

H
1 
2 
D

X 

I. 

I... 

E 

1....

I 

.

H 

SISX 

A

6 

I. 

’G 

4' 

.dr 

X 
or 

or 

H 
IUH 

R 
E 
E 
H

1 

. 

IN

I 

-
I 

6 

I 

I 

TXI. 

I 

.I 

A
P 
P 
0

I 

. 

IA 

X 

IX 

1 

X

2 

P20 

I 

5
P 
V
Y 
R 

)2 

. 

IH 

6 

I6

I 

6 

.1

I 

E 
A 
I 

I 

T
T 

F 
.45 

. 

EC 

1 

X1 

.3 

1 

8 

9 

D¢R0 

6 
N 

I... 

.3 

V

I 

a
I 

F 
I 

.I 

F 

N
1 
F 
0
F 
F 
E 

ON 

I 

IL 

dp 

1: 

JP 

3. 

1 

I. 

"Dc-h.

I 

I
a 
o 
T 

1”

X 

TE 

1 

I2

I 

- 

. 

I. 

a. 

0.1.1 

I 

.3 

T) 

A 

F0 

1 

AV 

0 

‘0

X 

or 

N 

or

s 

LTLX 

.. 

035 

s 
T 

3T. 

1 

GE)‘ 

- 
3 
a 
I

I 

\I 

S
V 

FAUZ 

H 

INE 

F. 

5 

IT 

I 

EL...

I 

.
I 

1 
X 

1 

3

N 
A 

IVA

I 

C 

RXN 

W 
“N 

S 

N 

IX 

IX

I 

6 

= 

S 

0 
D 

IEEU 

A 
F 
IU 

N 

IA 

. 

[N6 

I6 

4. 

1

I 

N

I 
4.. 

XL01 

E 

1X0 

0 

0

2 

. 

SEU1 

X1 

K
I 

II

( 

0 

T

I 

2....Y

I 

R 

I0 

I 

1H 

. 

.LBR

I 

5
I 

d. 

1 
1 

Jr 

I 

T. 

Z 

I. 

H 
H. 

IIX1H 

H
T 

FT 

. 

0 

E: 

14'

I 

. 

II

I 

T 

0 
I 

Inuit... 

ES“ 

IT 

T 

I 

II 

1 

punk—I1 

I9. 

X 

I 

B 

X 

I 

h 

9 

50 

IF 

.r 

IAXI 

I 

S 

XI 

I 

C 
C 

arc 

6 

I

I 

5 

D 

CTF 

TTX

I 

T6 

IHH

H 

N
7 

X 

HFD! 

u! 

1 

X 

7.

I 

NI. 

:1

I 

ATZH. 

F22 

A 

Zn.

1 

T 
N 
I 

I

I 

a 
= 

4' 

04. 

H: 

R0 

I 

IIIF 

IE 

ID

0 
R 

IE 

1 
I: 

PEAX 

1X 

4.. 

1
I 

KI. 

C... 

YT: 

BSUHOITXE 

E 
T 

SR 

I 

I 

E.U 

5 

I3 

n 
I 

1\ 

49¢ 

T 

DxpT 

NXR1

I 

=A6R 

5‘ 

TE 

1 
I: 

.LLT1 

X1 

L 
1. 

a. 

I. 

VA 

A... 

G 

IOF0C..UT 

I...

E 

A 

AV 

.

N 

AA

I 

6
I 

E 
. 

I 

X... 

R 

DD... 

LXT 

I1P...S¢V

V 

LD 

—

I 

HVTX 

1* 

0 
- 

X 

1
I 

L

N 

H 

FZGXFOB 

Tc 

0
N 

Fc 

. 

1

0 

L1 

I2 

2 
. 

5 

1X 

DH 

UNI)... 

A1 

IL 

DSC 

C 

I) 

. 

= 

LC...B 

33

I 

u 

I 

I1 

NC 

OUT: 

IIF 

IXSF...N 

“SS 

49

I 

F104. 

. 
I. 

X 
at 

t 

81 

Ul— 

Bl— 

SXN 

“a 

0505 

s 
s 
III 

I. 

I 

I: 

T 
I 

.
I 

6 

I 

F) 

H
I 

0F 

FTDZ 

N 
I 

IV 

1.6T. 

I 

10 

XI) 

\IDSEX 

IX

1 

XTIITSIIIBopupHIAN 

1:00:45... 

I: 

100 

1'1 

3F.T.C.O 

I6

I 

6|!

I 

.II

I - 
II 

II.- 

A
I 

030-11 

IRPX 

I0 

0 

DELL—L 

12‘ 

ITLU1 

X1 

4' 

19X¢3X$3HX 

IEXNcF—UIFUEOSXE 

E 

F330

I 

IZIIOCAD 

I 

6
I 

V 

I57.

I 

I1

I 

IA60RGOECOC 

I1NLZ6B 

B 
B
I 

I5L)1:.:.E¢ 

11 

L 

301X21XZE 

I1T 

«ISNRIXFES 

I6 

“5.... 

. 

1EIFRRR1 

I7. 

F. 

.7. 

I21 

I11R$F 

SSTIAFRZ

I 

8 
I... 

E 

E 
IHH 

.FD.0RNIA 

IA 

0 

.FI1F11FTF. 

INEU 

ITI... 

IXE.../H 

H 

HZTT 

. 

h(¢1OUVI 

.1 

o. 

.5... 

IZL 

I3SHXHHLZS 

I12 

uGGG 

IT 

T 

T119... 

. 

Ital 

I... 

.J 

I 

o 
I 

I 

.III 

II... 

Inf—33.13 

IILX 

I 

I 

IAAuII‘ 

I. 

o... 

I
I 

t 

I5 

IEX 

1X 

X 

I. 

I. 

I. 

UT 

IDT5902X66RRAT 

I 

I 

I 

IXX 

IHX1H.._...H6 

I6 

5 

IHXIHXIHIiUISIFt 

14F 

2......s 

X 

XX76 

X15 

1HSE1 

X1 

1 

X16 

I19 

I1

I 
I 
I 
I 

II 

I 

I! 

I 

I0VV109 

9 

6721 

1/ 

IX/TUR 

I 

E 
I

I 

5/ 

IX/ 

IX/XXQ.XXX¢X.....ZX1AA 

I/ 

I

I 

I
I
I
I 

11‘ 

SAXA‘ 

1'. 

6T 

9(11F 

11151TA1F¢1X52T2TZSZZ

1 

I0H1UICIH)!HIIH.I0HIDHI0IIIIIIEIAEIIIISSIHIHIDII 

01 

00 

1: 

1.2.1.9 

01 

01 

01° 

Danna—[ORE 

X00 

I01 

01 

I1E1z 

HHHHHHH 

HHHH 

HH 

HHGdr-LHHHHHXXHIIIH1/H1H.LH/LIH’|I/IIH1/H1’H1HHHHHHUH 

AHZHH’ 

10101811 

1111111'111111 

11‘ 

IF 

11111331’t1ll1’1 

L1’11’1’11II1II1’ 

11.1111N1T

1 

I11/0F1F1= 

Fr

F 

lll‘lIII‘l-‘TRIIIIIIII 

(III 

((TX‘(I|(I\(I‘(("III\I\I|II(31|( 

- 

1“- 

l\ 

- 

(((ll‘lIlIlllIIllIIIIEIIII‘NHII.H‘lllI—LIIFIIFIJII‘A 

“3

N 

INNN 

H...CI 

T33A.

A TTTTTTTDTTTTTT 

TT... 

ITTTTTTTTTT 

ITTTTTTSTT 

ITT 

T 

TTTTTTTTTTTTTT¢THLT0TTTAT 

IT 

ITLTT 

AAAAAAANAAAAAA 

AACIAAAAAAAAAAiAAAAAASAA1AA1A1AAAAAAAAAAAAAA 

IAIFA1AAARAAAHAFAA 

HHHMHHHUHHHfiHH 

HHRSHHMHHMHHHH=u.HM.HHH0Mu. 

_. 

Hun...

H 

=1HH 

HHHMuuunHHHHHZHDIHFHHHIH 

IN 

IN 

HM 

WWPRDFROF 

CRR 

F.F 

WR...6F.PI\.D

F 
P. 

R...- 

IFF... 

R: 

QPKFIEFIRIRFFRFRRFF.. 

EDEN. 

no 

:. 

IR 

REE 

IRZEZROMW 

000003000000 

0P0000000 

0001000000 

00‘00‘0‘0000000000000 

90$X0X000X°1010T 

FFFFFFF‘FFFFFF 

FFt’F—PFFFFFFFF‘FFFFFFXFFIFFIF 

:FFF 

FFFFFFFFFFFFFIZFBFFFSFFFFFXFF 

s 

P 

‘96 

on

H 

0000000 

000000550 

9012356 

76901.4T 

M5 

5666 

666 

666777 

77

C 

0000005605 

605600 

0.... 

67 

6 

90560560000000 

0 

0 

000 

1 

2

3 

6769011122 

2333.45 

6.... 

66 

6 

677766690123h5 

6 

7 

690 

0 

0 

0 

00 

7777666663 

666666 

66 

66 

6 

66666666999999 

9 

9 

991

1 

1 

1

1 

3969‘s 

0%: 

Sgt-s



_ 54 _ 

66/12/1 FTN h18+535 =1 OPT 731171 PQOGFLH 10659

E
h
I 
X
5Q 

I. 

.Hxsl

I 

HE? 

9 
'x 

n L
A
) 
I i 
x ‘

. 

EGLTIVE 

A
A 
2 
.-

i 

IS N 

.J 

—]la—) 

c_._1;_—=l. 

In 

La 

913R

N 

)A 

VA 

6...." 

lac—:1!“ 

TIIV 

FH.:H/DIN:1 

51R1/0H 

(H 

((i‘lu‘Fva-L

) 

[311‘ 

[QT-l

T

T 

0AA 

A 

An 

OHM

H

H 

1:.

h 

r. 

n. 

POD

0 

MN 

EFF

F 

FE 

(- 

:3 

$03.31" 

0:.

D 

.U 

‘3:

2

3 

00

1 

1. 

11

1

1

~



ROUTINE 

noon 

Onv') 

BED 

1B 
20 

35 
#5 
50 
120 

_ 55 _ 

73/171 0PT=1 FTN koa+53a 66/12]! 

SUBQOUTINE BED(N,JNIFORM,UNISIZF) 
ROUTINE TC CALCULATE D35 AND 065 FROM THE GIVEN SEDIHENT SIZE RIBUTION , 

1)y065(61I9ANUoG'AEL(61)gSDP(61910)93L(61) 
61),DEPTH(61) LlZ),DU(2),DLlZ).D(1U).UNISIZF(61) 

.n.bna.u.016.u.oaz.o.fieu/ 
5.0.55/
/
I 

SU 
DI 

InD :I
S
C

I
C
I 

GIZOHO 

ARM 

AMI/12A? 

OUT! 

UJIH\H‘\ 

l‘CO

A 

GXHW 

AAA 

o4:z~«'\

H 
‘Hmbfim H'fl‘Ufl-v; W‘l‘IZ'UZ 

IIOOL“

3 
Hum 

Fill-CH

1

E

I

D
D
D
D
D
I Z 

HH-l 

)uiflpl 
..2

H 
nun 

-quxall

0 

Hum 

no 

can 

HH- 

-2 

ZdHoH": 

vvp 

4—.‘0‘Ip 

c 

an-

a 
c
v 

533; OR.(PU(L).NE.[.D)) GO TO 10 

- SJP(N.K) 
K FOR 2520 DENCMINATOR FOR 065.035 CALCULATION 
) PLlL)! GO TO 50 

rcwm.-uamuc 

-- 

3H 
Frauen 

r- 

.0... 

u-m- 

3H

m 

A- 

To0.0)) GO TO 50 
1)-PL(1))'(ALOGiD(DU(1))-AL0610( 
2,-PL(2))'(AL0610lDUl2))-ALOGifl( 

rm 
‘- 

H-Hr'l-Tl

w 
at II 

"t 

II 
II 
I" 

(J 

U'IZ 

Cf-CTI 

(Al 

an

2 
.— 

II I... 

‘9-.. 

o—IzmomnHaooo

m 

JIOH-dz 

uno'nu

z 

JU-HZ4AZ 

IDNH 

lflflHzmhmMnHO

z 

zsuu:

2 

an 

I; 

ZCPflHCF

D do 
5
? 
1 IN DIVISION av ZERO tmEGATIV£ Munaest 1.: PL 
t m. = ¢.F10.5,z 5U = :. 50:8!”



-55- 

86/12/- FTN 4.8+538 =1 CPT 73/171 ROUTINE NEHBED

,1 6

Q 

ll 

0.

7 

L 

.l 

E

D 

B 

1

w
5

9 

6

o

1 

I: 

E. 

) 

II 

I

U 

H 
z 

o 

H 

D

D 

R
I 

1 

E

I

o

o 
s 

’

I 

6

0 

F 

1 

II 

o

I 

I 
D 

6 

1

3
5

N 
r.

( 

.5

fl

7 

U 
B 

D. 

1| 

0

a

U 

D 

T 

0/”

N 
H 

s 

S 

’3’ 

E 
c

I 

N

5 
“W 

0.6

l 

A 

I. 

n. 

390 

.4

H 

E." 

1 

c 

11 

’0 

E 

T 

6 

9

U 
05

I

I 

FD. 

1‘ 

ll 

.070 

T 

0:.

L 

1 

no 

3
I

s 

D 

E 

E 

570 

d.

N 
S 

A

T 

.0702 

0 

ER

9 

a 

4300 

c 

G...— 

G

9 

11

I
o

9 

‘Y 

I 

I: 

rt 

our. 

R 
TA 

U

1 

Io 

!
I 

0. 

ML 

N 

5

u 

[IL-I.— 

A 
E 

A 

II 

’361

I 

09

I

L 

57 

10 

Q 
RF. 

In) 

F 

29.”.

I

9 

22.... 

01 

S 

100: 

.L 

D. 

05 

A

0 
no

r 

F

E 

2‘

9 

In“ 

:5 

S 

"V 

(.5 

I: 

a 
0.00 

A 
.11 

SE 

0 

'5 

in

) 

NT 

GD 

1 

0.54

o 

7. 

C
T 
1 

l. 

2F.c.ru 

A 

FT... 

9.) 

D 

10.".

9 

T
H 

I1

I

0 

.03 

L 

TD 

16

) 

.000 

E 

F. 

T

o 

0 

on 

n— 

...T 

lip:

1 

I 
a
n

1 

T5 

13 

)1. 

on 

I 

AU 

50 

1D. 

I:

I 

I. 

LJ 

1|

9 

50 

)0 

D 

J) 

43 

l. 

v 

11 

.l 

F— 

GA 

aUl 

RI: 

to 

7.

a 

E
L 

{A 

VB 

(1

1 

.l 

A... 

)6 

)1

H 
=

v

E 

CH 

1 
o. 

1‘ 

T.

1

N 

{T 

6M. 

6:.

m
I

= 

D\ 

(A)Tc 

F... 

T.— 

.r. 

PJ 

YGE‘V 

II

I

N 

ON 

1 

NT 

I: 

I 

TA 

ll 

INN 

UR

I 

T 

A3100 

6 
l. 

U 
.: 

[IEII 

RV

D 

0 
N 

NNTSS’F.( 

I. 

R
I 

COINNiG 

B
T 

HHP..:..E.:._A 

5. 

U 
U 

MHDMMTTT 

T.

S 
U 

OOSIINNA 

I... 

up. 

cc 

font—ID 

n. 

a 

.5. 

t. 

o.) 

to

U Q. 
CCCC

TI(N F—OURFO I:I l. b. :—nI D), a), 
11T— (( 

ORE: 
Tia 

GD

K 

«UT/I: 

= 

I: 

G/TL

H 
a

J 

215 

7 

O. 

)8. 

(A 

In

I 

1.9.1! 

.I 

1. 

l. 

0")

K
T

D 

9).: 

In... 

flu 

_=T.)l\ 

019.

c 

15 

ITIY 

1-c 

G 

H. 

’Alli 

IJV 

9+ 

I/TG 

1l\

I

)

1 

()31.‘ 

T. 

1.1

4 

HINT 

._.L:.o 

=U 

=\(0.v. 

IUQ-o

S 

OQCQ 

JUSNE 

oJ 

Fl\=s 

1VT.cMnU 

.— 

TEL 

18 

(TM 

:0 

TIES: 

1: 

NT: 

21.. 

UFA 

= 

F0 

u.

U 

l\ 

.D 

n..KI.LF1UP.S 

F 

VUID 

T—uuso

I 

.U 

1L 

1

2

NIDI I: 

N 

I:

I

J 

D

9 

I

I 

)

( 

\l

D

J

D 

I. 

=—

I

O

(

) 

D.

B

D

A

5

T 

I 

[— 

cl 

E. 

J

D 

(u

- 

F 

In

0

I

5 

u

(

I 

z 

I. 

an 

A»

B

T

5

A 

+

L 

A 

I. 

.2 

T 

.o.

a 

Pu 

L 

\l 

a 

I- 

... 

Eh...

J 

5 

V2 

J 

I.

D 
n

I 

5 

.b/)9

J 

:T

I 

ITJT. 

0 

IL

( 

0 

TI: 

it. 

E.

I 

I...

D 

T 

IOIP 

91o 

1| 

(c

c 

1 

0‘0 

H5 

D. 

L.

S

O 

.ZFS 

DU

0 

8|!

I

G 

2‘0... 

T50 

9... 

AT. 

.1 

I. 

T5) 

5
T 
a. 

l| 

Iv 

I: 

I. 

R.) 

OZ 

\1 

)L 

cl 

1|: 

)Q)J 

rel-o

I 

3.4. 

D. 

11.1 

:1.) 

[7| 

T... 

(I 

Ifn-A

J 

9‘ 

VITO. 

ti 

_

L 

ZT+

D 

35 

IUDQ 

0....)

3 

ALI

B 

M 

2 

Irxc. 

OCDUAA 

T..._U|

A 

U.dD 

J‘ 

0 

0+ 

-1( 

LOU

T 

5|! 

nuTF+O 

0’0! 

__IS

L 

an 

1RR11 

TI 

.1: 

3T! 

0..— 

. 
n
I 

9C...v.( 

[—1.5 

(L511... 

.5270 

1V 

U+_._ 

aL..._=)E 

S 
2A 

01. 

nL—__.D

o 

=( 

=szm2fiu

I 

JU 

3|!T1=

n 
I 

nDUJl‘ 

all. 

1C)0 

0 

\l 

.. 

UIT 

T. 

PI 

:00: 

J1STL:D1LI.T 

NEIL—U 

9N 

I. JrDE8H .LN :—NITUcRBUSNI0R I.

E

Z

9

F

0

O 

T

TA

0

N

G

IH 

|l 

7., 

ad 

J 

A”

N

O 

T
I

E 

T. 

Lal- 

Il

c 

l\ 

_r_0

o

z

I 

0....— 

2 

Gnu

9 

OD. 

+L 

1 

on

a 

1D 

)I 

I 

“.0 

L. 

IS 

I)

1

1 

1.. 

(I 

55....

( 

Ant—NJ 

INUEAIL= 

.l..:U: 

)_._LI. 

(0 

v1.2.7” 

= 

TE.JJL7JJL2_LN 

02 

N? 

!N 

= 

3—K... 

A)—~.IA 

=((= 

1:3 

(H 

= 
N...

T a 

PNOIAB:51I061...)(UTPTIUM 

L 

4.12 

UD 

U200“ 

..LF....VUM 

exerau 

C(IFCPJC 

INT—(II 

I.

N OCT—FIOWOOODOLIR 

n 
OTT 

TA 

9(TT5 

(TI 

TIOL(T:\D 

rrIHTF 

...=.T.._L.. 

nUN 

PIACSUD

U 

FDIU 

SDBRFE 

S 

S
I 

GCDIUOSCGDSC: 

=. 

K. 

'— 

"C

0 

9 

c..u 

67

U 

o 
«u 

n.

e 

on

U

2

O

3 

w 

08 

9

1

1

~



_ 57 _ 

aourxnr usr=504 73/171 0Pr=1 FTN 4.5+535 55/121 

r 
SUEROUTINE USTREAH 

6 SUBROUTINE TO ESTABLISH UPSTREAM BOUNDARY DOUBLE 
E 

SHEEP COEFFICIENTS 
COMMON/Al v1'1) 041 ) II T0“ 200) Eonc/c/ ;T$pebp.r?§PE0N:K1ku aau.ccu.aan,aao.cco carom/DI 01200).Tv1200).a1e1).fl1e1).EELY1c1).u1e1) 

c 
ccnncn 15/ DiLTAKgDELTln 
so To 1100.110.12)). ITYPEUP 

100 511) = 100000.00 
F11) = -E11)~1TY1<1+1)-TY1K1)) 

c 
RETURN 

110 E(1) = 0.0 
F11) = TQ(K1+1)-T3(K1) 

r RETU3N 
“120 F(1) = :Au-v11)¥¥aau-011) 

:11) = AAU'SEU‘Y(L)‘*(BBU-1) 
PTTUFN 
sue 

va=11v 0210115 510500515 o= PFOPLSH 
I AH IF STATE‘E'iT [1q BE “1995 EFFICIENT THAN A 2 OR 3 BRANCH COMPUTED



_ 58 _ 

ROUTINE DSTREAH 73/171 OPT=1 ' FTN n.a+535 

c 
SUBROUTINE DSTREA1 

c SUBROUTINE To ESTABLISH DOHNSTREAH BOUNDARY 
g 

aues OF DELY(N) 
COHHCNIAI v151).34(s1) II.TQS(200) COMMON/CI ITYPEUPyIT FERN,K1 AAU aeu ccu AAD 330 can COMMON/DI 10(200).TV(20 t.E(é1).P(e13.calvxei).u}61) 

6 
COMMON IE/ DELTAnELTATgN 

c 
so T0 (100.110.121). ITYPEDN 

100 05151”) = TY(K1+1D-TY(K1) 
11a 5 LYqN) = ((TQtK1o1i-ratx1))-F(N))/EtN) 

c 
RETURN 

12 S=Y(Nl-0 no a IF(s.GT.b?1775) Ga T0 10 EEL¥6N£;(Q(N)+F(NI-3.0535'S"3.0889)!(9.»h7h‘8"2.0869-E(N)) 
1a DELV(N)=(QIN)+F(N|-.75k!s'*2.27905)](1.716h‘$"1-27905-E(N)) 
20 CONTINUE PETUPN 

END 

VERITY DETAILS DIAGNOSIS OF PROBLEM 

86/12/E 

I AN IF STATEMENT MAY EE MORE EFFICIENT THAN A 2 OR 3 BRANCH COHPUTEC



-59- 

ROUTINE TRIBUT 73/171 0PT=1 FTN 5.6+535 

0000 

10 

20 

SUBROUTINE TRIBUT‘N.II.TOL9NT9NTOT9QL1¢QL2D 

IS SUBROUTINE CDHPUTES TRISUTAEY-PARAHETERS 
SIQN {CL(6,200),NT(6).QL1(61)2GL2(61) 

oOr'r‘oH

1 

aa- 

44 

P 

nova 

II) II+L)-TQL(191I) 
CUUHHC 

II 
II
H 

"III 

II 

'IIMOOI 

"127000 

ZDODOUD 

'4 

z 

zHH—h 

2- 

66/12/l



86l12/L FTN k-8+536 

-50- 

73/171 0PT=1 

SUBROUTINE GEOHET 

ROUTINE GEOMET

,1 5

) 

ll 

0

s 

L

1

M 

B

I 

I 

1

u 

I: 

6

T 

u 

I 

II

I 

1 

II 

P

F 

I 

1 
n

I 

1

6 
s 

N 

I: 

5 

1‘ 

S

) 

U 

I:

T 

O 
I 

T. 

T

V 

P 

I 

I: 

J
I

A 

D 

\l 

0 

II 

II

2 

S 

S 

1 
1 

H
n

I 

c 

I 

6 
II 

T 
1 

(I 

I 

II 

1| 

P 

I

I

D

T 

1 

P 

DID 

II 

I...

I 

s 

6 

R 

S1 

I 

II 

III) 

I 

.I 

E 

T6 

J 
= 

V 

K 

‘1’) 

R 

L 

D 

IT 

I; 

A 

c 

KKK 

E 

a 

I 

IIF 

P

K 

1 

E 

(1“ 

I: 

T 

A 

II 

12 

N 
K

I 

H 

BO 

.1 

c

I

1 

67. 

I 

I 

l‘ 

c 

I
I
I

I 

A 

G 

6 

(5 

II 

II 

D 

IIIIII 

1| 

R 

I 

II 

Hi 

I 

I

I 

H 

luau-d

R 

A 

U 

B 

6" 

Iv 

K 

v 

T 

(1“ 

l:

U

H

N 

R 
DU 

II 

II 

In 

P 

DOD 

I.

G 

c 

‘1 

A 

E 
S
I

R 
P 

V. 

E 

I
I
I 

J 

ll 

1
I 

D 

III 

A 
D 

I

D 

It), 

I\

I 

m 
6 
I: 

I 

)1

I 

s 

I: 

II! 

D 

l: 

()1 

II 

1.5 

I. 

T 

V 

i. 

(IIII 

. 

.I 

R 

DOS 

1 

6‘ 

0 

I 

(U 

A
T 

A 

YYY 

I.

I 

T 

Inul‘ 

6 

(L 

II 

3 

Iv 

1.0 

2 
1

H 

I
I
I 

K

I 

E 

’25 

I. 

53

1 

1 

1‘ 

51 

I 
o 

It" 

II 

II 

In 

1‘6 

B 

35 

a 

D 
6 

l\

o 

G 

KKK 

D

N 

0 

SSD

I 

D
I

o 

0

I 

DO 

R
U

N 
n 

(Tl. 

II

6 

E 

(nun

I 

.3):.

O 

T

I 

.IT 

.A

0 

I 
.5 

RPM" 

/

I

6 

PT) 

1 

11 

o 

I 

I

I 

I

n 
1 

ANT 

\l

I 

"I 

I1 

N6 

TEN

I 

0 

J 

50 

7 

I:

1 

E 

I
I
I 

II 

C. 

E 

I16

T 

1(U 

1 

G

( 

3G 

3 

I: 

V 
I 

E 
0 

In),

J

A 

H 

)I( 

TR 

BVT 

+ 

V
D 

1

K 

A
) 

C
T 

JJJ 

(

( 

T 

1 
95 

A 

TIT—L 

I 

II 

.I 

E 

TI. 

)K

1 
T 

X 

((l‘

N

I 

6’: 

TII1LLII 

II 

T 

o 

L 

I0 

0 

KIIF 

I 
E 

E 
0 

RP" 

T 

III: 

H 

‘10 

Lisa—:1

I 

E 

N

E 

LN 

T 

KPI 

I. 

E 

G 

ANT 

-
I 

If. 

5 

H6

I 

EEIA 

16 

2 

F. 

R 
D
I 

BR 

0(DNS

R 
F 

H 

II

I 

T... 

)(l

I 

TIL) 

DTQSIT 

1 

F 

. 

N0 

A 
n 

0 

13 

51:...

I 

I 

T 

I. 

II.) 

K... 

1.31:: 

LN 

INN. 

IPF 

I1” 

I 

I: 

I 

Q 
.._N 

TQ 

G 

IDTTN

I

T 

D. 

PI...- 

TI 

(3 

(I! 

so 

IIBA 

x 
I 

III-DR 

1* 

I

v 

E 

IR 

3: 

[—5515

U 
v
I 

E. 

E0“ 

(1“ 

"R 

0.)..- 

AI

1 
I6 

AIIII1‘0 

=4 

l\ 

A 

I

I 

L 
I 

II 

Blue 

T: 

=T 

A 
l\

0 

E78 

APB 

TE 

III 

TT 

5)

I 

T1HEHF 

“.2 

V 

Y 
n-

) 

1) 

BI. 

1LAB=

= 

= 
I.

Y 

H 

D11 

((( 

(UV 

I...“ 

sc 

(1" 

6 

(F: 

flu 

.f 

(1 

I 

:4 

TI 

I 

TTT 

It)” 

I‘ 

I
I 
I 

1‘ 

EE 

R6“)fiu( 

(VIN 

P
I 

NV 

(b. 

9 

N” 

n...‘ 

(D 

Em 

KKKII 

K
T 

0 

011 

KKK

= 
=A 

l‘ 

1|

5 

A‘GDDAVARU 

37‘ 

IA 

N 

xvg 

I" 

J 

95)"... 

F—N 

= 
= 
=
K 

KK“....E 

VA 

I.— 

Eees 

FEE—r— 

A= 

0 

V. 

1 

V

I 

E/ 

1' 

I 

1A9 

1:: 

DURE1 

U 
I:

I 

IN... 

UE 

In... 

F 

Ll)!“ 

EEE 

II) 

= 

.- 

Tax 

NI/ 

I/NANNH 

D 
I 

0.. 

V 

F19 

.. 

N 

UAN(N 

NI 

)TTSIIRZNS

F 
I 

I

0 

$55 

II 

=) 

E 

OABIEO 

100 

111 

nI__EA 

IIQ. 

IR 

25.... 

R0 

IITIII3((OII 

IJ 

5 

KEE 

(1.) 

II. 

Ev 

I’l6/I’IIR8 

0 

U' 

9 

.I 

1RTDIIT 

Tl\T.II:IaI1—IPFSTL 

u 

l‘TTD. 

.LLL 

39.1 

,(T. 

NI 

SNNTNS1SSE 

I: 

= 

UVN 

= 
= 

0 

NA 

N 

(L55 

PUIINL

= 
=
u 

110 

LLL 

RR... 

IT 

IR 

NOOION.CNN69 

= 
"AT. 

= 

= 

5F 

0 

035.0 

OFL_D3BODSN 

NOA 

FRD‘T 

AAA 

EEY 

(VR 

T 

EHHPHETEEE 

0T 

1YT 

VV 

11 

D 

CRIG 

CIBADDDS 

UUCC 

JK

P 

INNS 

ccc 

DOA 

RAF 

UE 

HM”UHHXMHM=NE 

V 

NV 

.nAO

0 

0H 

IOOSOIYII 

F3: 

A0 

0‘ 

12N 

0

T 

RT 

Dcc 

IFUDADDIGIF 

TD 

0' 

IIR 

D

s 

E 

$

3 

U—r so

0 

.U 

0 

U

5 

7

U

D 

1 

Z 

3 

3

3 

a... 

1 

1 

1 

1

1 

1

1 

cccc

C 

C 

CC 

c 

C

C 

CCC 

c 

c

C

C

~



-51- 

86/12/l FT N In B+538 73/ 171 0PT= 1. ROUTINE GE OMET
n51oToG, \l

x

1

A 

I

T 

E

L 

N

E 

o

D 

T.

I 

I 

\I 

l\ 

‘1 

ll

0 

K

I 

R 

K 

.I 

0 

9 

V- 

.

I

A 

\r 

l!

p

n 

P 

I. 

I 

)))00

1 

n. 

IIIIS

+ 

II.((‘ 

L5

I 

QIL551

( 

E‘s—(we 

—- 

V. 

I: 

CLAUD= 

A
H 

|l 

SS 

\1 

1|

( 

Ig 

SKK

H

x 

l‘

= 
= 
=KK 

0.: 

V. 

l:— 

n.

1

A

B 

)Ic’sz 

=\l 

ltail—=15: 

DN.0VAN‘IN 

FLBZZOOSINSVINR 

IBADDD 

T 

inn—{TU 

N: 

NXT 

O 
0 

OYE 

CHD 

CAR 

.3

u 

14.5

E 

11

1 

EEDS THE #1 
ALUE 0F IDEEP‘I) 
EPTH EX}

~



-52- 

ROUTINE SEEK 73/171 6PT=1 FTN ~.a+533 86/12]! 

0 
SUBROUTINE SEEK (l,A1,AZ,Y,01,DZ) 

c 
Z = A1+((A2-A1)/(92-D1))‘(Y-D1) 
RETURN END



-53- 

65/12/E FTN 5.8+536 0PT=1 73,171 {OUTINE FRICT

N i61)gA(61)yR(61"EL(61)’X(61).GONST(61). 

FPICT (Yoz’niApR,CONST,EH5EN’ASF933LOPE1IBEnylFRICTQ 

H.6AHS.D35(61).DBS(61)gANU,G.ABL(61)gSDPI61,10).BL(61) 
OUTINE TO ESTABLISH THE FRICTIOBAL PARAMETERS NAHELV 

H g AND N FOR MOBILE BOUNDARY FLChS 

{0(I)‘Q(I)l(A(I)‘A(I)))I(Z.D‘G)+
1 

I) I- 

.
n 

.0 

2N 

123.29 

)00E 

(1‘ 

HHMMu. 

11 

o 
0‘ 

LL 

NUUUUU 

N. 
.ITS 

Fanunanu 

135555 

ILGLB 

55000001 

2(00A 

AAOOIII======

= 

L), 

=:.:_ 

= 

000001 

IEII)U’I 

123 

.25

M 
1 

(((IN1N=====OHMMHH 

. 
n= 

00(T7\l\ 

1UUUUU 

N1F((LTLL123A.51SSSSS 

= 

1((FN 

FHHHMH 

ionF—PSO 

SUUUUUO 

NDEIIACAASSSSSD

o1 

TT( 

1231.39: 

I
S 

EHMHHMDZB UUUUUUSSA 

NSSSSSI“ 

T.

= 

T:

= = 
= 
= 
=
= 

N

F 

001201105 

CSSSTTAAL. 

110

NRuTER) 

)I 

\- 

11

1 

SS

I 

¥ 
! 

.2 

11

N 

SS

a 

- 
o

T 

2?.

c 

I: 

SS

1 

I 

n. 

v

R 

( 

0n»

F 

x 

SS

I 

U 

1“ 

0| 

)\l 

I,

D 

[I 

In,

R 

(l‘ 

01 

0

) 

7.2 

TT’ 

0 

T. 

‘2' 

I 
I 
1) 

[- 

L5 

11‘...

R 

MI.” 

55‘ 

o 

.9 

NUU 

- 
-SE 

NM 

DD 

055 

10:..N 

9U 

no.1 

TTA 

0015 

o
I = 
= 
= 

n+5! 

I 

90.. 

DOT. 

.EMIM02=E 

OT. 

=E 

HEUUUSS 

so

U 

= 

=UHHN571‘EI 

“HN 

ZUUI 

D.‘ 

=3UI 

k51SST 

.. 

= 
= 
= 
0:. 

1$T 

WM 

N 

L 
H

N 

U0 

onliuS—PUO

0 

$50 

CTTAABISD

c 

n 

n. 

2

3 

1

1 

GO TO 200
S
l
)
D
2 

05 
96: 

=
= 
= 
=L 

10 

AL” 

(RDiZ—Jl‘il 

OFVYI—LLFLL DIAAAAAIAA



-54- 

56/1ZIL FTN ho8+538 73/171 OPT=1 ROUTINE FRIGT

, I.
IIIT 

S

C 

R 

II

I 

m

n
m 

E 

n

C 

H 

5 

I

N 

lb 

100 

R

I 

R 

67

F 

A 

011

E 

P 

T 

F

V 

00

I

I 

\- 

CT-l 

‘0

T 

o 

G 

7 

N

A 

I 

00 

5 

o

G 

.I 

’56 

\l 

\l 

a 

‘l 

\I 

II

I

E 

c 

\l 

T. 

I 
I 

I 

I 

I 

s

N 

I 

".1, 

l‘ 

l\ 

n 

(I 

II 

1‘

I 

F 

1), 

T

T 
I 

T 

T 

T 

V

S 

F 

L23 

5

s 
I 

s 

S 

s

I

I 

ALL

N 

N
) 

N 

N

N

D 

R 

0AA

0 

0 
S 

O 

0

0

E 

E 

T.

I 
I

c 

c 
H 

c 

c
0 

c 

0

P

P 

LTT 

0

- 

.
A 

. 

.
o 

. 

R

O 

o 

ILL

I 

= 

=
G 

= 

=

I 

= 

_L

& 

R 

an

I 
I 

1 

I: 

ll 

I 

.I 

I; 

2 

I:

2

F 

LEV-Dung 

T. 

I 
In

I 

I 
8 

T. 

1AYYB1 

l.

( 

A 

I. 

l. 

h.

( 

0 

v. 

T 

(AA1/ 

T 

T
G 

T 

T 
I 

T

G 

E 

0 
1|( 

7. 

S 

c.

I 

S 

.3 

2 

S 

=

R 

5 

TD 

I 

IO!

N

N 
I 

N 

N 
I. 

N 

I. 

NDDTU 

o

o 
3 

o

o 
. 

o

5

N 

0 

DAN" 

\l 

nu 

c 
B. 

c 

c 
‘l 

c 

E 

F. 

T. 

3 

.AAD.) 

n. 

o 

.3

5

J 

o 

‘l

I 

I6"

I 

3 

I 

I.- 

l. 

L 

h. 

)L)) 

A

1 

5 

7 

A 

I

I 

0

3 

L112,G 

\: 

9 

I! 

al 

I! 

k 

\l 

G 

\l 

O

i 

R 

on" 

1LLL3I

a 

I

o 
I

o 

I 

a 

I 

n 

‘l

5 

T

I 
I 
I 

LAAALMI 

I 

n 

I 

09 

I 

03 

I 

M: 

I 

n 

1.,

i 

N 

0031 

A
o 
o 

0AA 

n. 

u 

n. 

.23 

n. 

.3

D 

A

0 

1 

In. 

2. 

c 

ITT—I 

IG

0 

I 

10

I 

1:4“. 

I 

11—50 

I 

600 

I 

2 

13 

a. 

C

= 
= = 
= 

TGGGT‘ODlT 

002T 

.13T 

.0 

HT 

(205T 

v 

H2

1

o 

LIIIG= 

II 

Ln=II 

Lo:nI 

.n=uI 

L“: 

In 

L 

1 

1.!

H 

G 

I: 

9 

0000 

0’13: 

I9)01 

= 
I9, 

.0: 

I9,.1: 

I9, 

03: 

IE 

671101 

N 

T. 

)1 

UVYYDT. 

)\I1T. 

,T1T. 

)‘11 

))11 

))U 

(n 

52‘ 

I

K 

I 

YAAAY‘ 

= 
=11 

l. 

= = 
II 

I. = 
:11 

(= 

= 
II 

1| 

= 

=IINN 

UT(nT 

R 

T))(O 

A(((AT)I((OT))((0T,)((0T))((OT))((IRE 

AE

A 

F. 

5-1a 

(((l‘l‘SIIDQTSIIDQTSIIDQTSIIDQTSIIDQTUTPHTPH

F 

“((—2 

N“:.( 

Nl\l\Eal 

((Flt 

N‘(El\ 

“(flit-N110 

Flown

S 

OHNBO 

FFFFFOHNBFOOHNBFO 

HNBFOOHNEFOOHNBFOERTOEI

N 

M 
PCEEIG 

IIIIICEEIIGC.LEIIGGEEIIGEEIIGCEEIICFHSFHSFE

R 
In 

T 
E 

.U 

0 

0

U 

u

U 

n.

0 

T 

A. 

5

5 

7 

8 

9 
U 

10

0 

1 

1. 

1 

1 

1

1 
2 

22

3 

CCCCCCCCCC 

2
2

~



_ 65 _ 

ROUTINE SEDI 73/171 OPT=1 FTN 3.8+53a 85/12/L 

SUBROUTINE SEDI (loloAVYoRqFRoASFnQST,CAV.C.TA) 
UTINE TO CALCULATE THE SEOIHENT TRANSPORT 

A ERAGE COVCENTRATION OF SEDIHELT EH? 

r-mmz'uz:

>

‘ 

OO\PW> 

I'ZZI'VI" 

\\

< 

\H 

SEDIHENT COKSTANTS 
DO 150 I=1|N 

3?(I)'(G‘GAHS/(ANU‘ANU'GAH))“(1ofl/3u0) 
L 010 Q = 10 GE.1.0.ANJ.DGR.LE.60.D) GO TO 100 

0 

COCO 

'— 

I" 

II 
II 

III-HI 

II 
II 

lIu-O 

UG‘HI

O 100 

Zl-I 

O. 

H 

9H. 

6"!” 

CNN” 

N110” 

nanny-q 

HO 

9082>ZOO 

IDZTI 

110 

4" H 110 
STOP 006 CHECK FOR -VE HYDRAULIC RADIUS VALUES 

8) GO TO 120 
R(I) 

nnn 

(
( 

c 
00 

120 CONTINU 
CALCULATION OF FALL VELOCITY H 

LCHECK = 0 
D "3 

G nggn50000000) GO TO 121

5 
LE-100o0) GO TO 122 
585 

A”
u 

121 
--z 

II 
II 

--III 

II 

0-1-1" 

II
D 

GHQ 

49: 

DD”: 

OHM"

O 5 
122 5 
125

6 
GR3‘*NP‘SGRT(GAHSIGAH‘G'D35(1)) 

ndovdmoovqfim 

lO'H'OWCHOIU 

IZOOZOHOOZOHU

6
0
2
E
I 
1
2
2
fl
5 

C D 

CALCULATION OF CRITICAL SHEARVELOCITY FOR INITIATICN OF SUSPENSION 
000 

00 

l 63 TO 90 

DID an 

nonno 

F'Yl )) 
126 

)

I 
i! 

60 TO 155



36/12/( 

-55- 

FTN u.a+saa 73/171 0PT=1 ROUTINE SEDI

, I1 

I. 

z

I 

'

I 

—

I 

I 

.l

1 

x 

lo

P 

u. 

I

H 

7 

1|

E 

1 

5 

.I 

z 

3 

1| 

0 

D

5 

an 

I

0 

. 

|l

L 

l| 

I

A 

P 

(

( 

x 

V, 

It

i 

E 

v- 

I

z 

c 

A) 

l‘ 

I. 

0 

'H 

Y

¥ 

I 

“A 

v 

\l 

1 

CG 

A 

I1 

1| 

0/ 

IN

A 

I 

15 

NR

Z 

5 

1|" 

R!

c 

O 

"A

I 
‘

n 

5 

I1 

15 

U 
|1

o 

.9 

y 
1| 

.II 

Z 

on

1 

I1 

U 

I‘ 

I

C 
0 

l1 

2 

.. 

u.“ 

no 

. 

3n 

u 

)

- 

n

P 
'( 

.P 

) 

WPI

2

x 

, 

I 

I15 

,\I 

9 

Iv,

' 
. 
(

I

, 

I. 

I 

(503 

II 

5 

1|) 

’15 

I 
I1 

7 
7 

(8 

R5 

OD 

1|1||1 

1 

AJ 

I1)6k.2 

|l 

U5

1 

55 

1.12- 

51nI 

T... 

1105 

o 

‘1 

|1 

N1

2 

61 

7 

G 

35 

"3/1. 

5 

0 

EA 

9.9/13 

I

I 

A 

O 

D 
‘0 

2 

(0((0 

RD’Y 

1... 

.I 

2?: 

DUNN—5 

2 
1| 

1| 

’0

n 

’01 

1 

TTTT—a 

I 

*IV 

fl 

1

H 

IE 

on 

I 

01“ 

ID, 

A

A 

Il-I 

- 

STD. 

R 

RR1 

U,l|A 

s 

o 

)z 

I. 

ZZIZZTI

T

T 

I 

1| 

0 

H 

0 

8Q“ 

)1Q/ 

a 

0 

+6 

|1l| 

1.114

' 
¥ 
Y'/ 

T
+

I 

(0 

D. 

20E 

To 

$6550 

Af‘) 

I 

.l 

|1 

JG 

' 
¥ 

‘11.. 

+20] 

0 

.l 

55

x 

Irv—ID.)

o 

I 

(a 

T 

R’s. 

I 
S 

I. 

I 

I.) 

(.0 

') 

JJ|117G|1 

o

I 

5 

E 

D. 

(5507.5 

1):.

N 

/H)( 

S 

,0 

1| 

10 

AL 

ZJJ 

(‘11 

o 

I|11 

1| 

0|.

I 

FH'GVHG’T 

'n)R° 

,AIA 

a 

.15 

Y 

n
0 

TA 

I1212112)‘Z(

n 

U 
n 
|l 

SI 

"DIR 

|ll 

I 
0|]. 

G 

AG‘. 

l| 

I 

1J0 

1—?- 

112 

OYYIZ’n—Dvl’

I

5 

905,15.

1 

TI 

'5- 

10...: 

RIB.) 

a 

Y 

.I... 

P1

I 

9.7.! 

I." 

.. 

fr) 

IONU 

.l 

001 

0.5/70AI 

- 

IHI 

A 

0“!) 

- 
~53: 

I 

I 
|l 

IN 

NAT 

N - 

N 

N§§ 

. 

+1001 

I

I 

2 

09.535 

3 
II

( 

URl| 

ITAIA 

RHD‘ 

T 

F5 

1|, 

IL 

90’ 

1+6.

I 

12‘ 

IITI 

(- 

. 

THO. 

’2—' 

1‘5” 

A 

\IL/(R 

GA. 

.l 

A 

115—K15’A2E

I 

1 
DJ 

’— 

312HHYT’ 

+11.

T 

IT. 

Tl. 

I 

ul 

I1 

(,I 

[1‘ 

.v 

u. 

I 
z 
_ 

= 

(100 

= 
..

_ 
U 

tl| 

n

n 

V11|51|I 

A1UI“. 

oSTrb 

QI/Ln 

1|1| 

F

G 
00.4 

. 
=_ 
=( 

(Y 

o
- 

UU 

.SS1I1|A1V.N 

.60 

PG 

09...? 

D. 

|1ISTH1|ZE 

1|1|c|l 

INA:

I 
= 
= 

0 

LL‘TSUO 

J 

AEJ 

DOJSSJ

P 

I1.“ 

I: 

=M02XS=H1QBLLQ1U 

Y‘OR1c 

SNNTLV

o 
0.! 

,Tu

= 
=

= 
=
= 
= 
=H

= 

T110 

nCI-(Ev 

.E 

A 
Il|

N 

=v 

IG 

RZ)’ 

N
2 

R 

l’Z111J-_NZ 

.. 

= 
3-. 

= 
k 

n:

F 
= 

=) 

“TA 

1-] 

= 
=
2 

=0... 

A=1Fo= 

II 

o 

= 
= 
as" 

((“(ZIHI 

19 

“12121TI1 

)0’IE 

(-

=
= = 
Pl| 

=T 

= 

IT 

’1‘ 

a 
(T

= 
=1l1l

I 
= 

SV 

= 

A1A1|T1JJ121121HHTTP1|I 

ITI‘U

H 
= 

H 

55 

1| 

P
N 
I 

RN

R 

II 

T 

11=1|= 

=T 

T 
N 

((HH 

HM 

UUNNM. 

1|

( 

(VN 

EF 

SSPEFHHZF3SOO 

(FGFFOGXXSS 

A 

LPHSF 

A 

EOEFOOIZUUOUUOSSIIEFA 

AOAAI 

TIXBAHTIRLTITVGC 

CIF 

(IGFZXQQ 

u 

NNNVIZZHZDZICDYYSSDSSD 

TIT-TIT 

TGTcm 

c

0 

L

c

s 

A

s

a 

c 

56 

7 

0h. 

1 

2

3 

1d. 

.450 

z 

31 

1d. 

14

h 

B. 

115

1 

1 

1 

1 

1 

1

1 

G 

CCC 

STREAM BOUNDARY CONDITION FOR 

(619200) I'. OP O17 "RITE (619180) LHS.RHS STOP 011 

15k §§IT 
155



_ 67 _ 

86/12]! FTN 4.86538 13/171 OPT=1 ROUTINE SEDI 

.200) (61 
15

' 

’

' 

I. 

6 

t) 

1 
I

u 

5‘ 

El 

5 

09. 

V
I

1 

L0 

13 

F

T 

T 
a

I 

E5 

IE 

2.

K 

E 

AK 

F! 

= 

To 

NT

E 

A 

.m. 

mm 

mm. 

._

N 

N 

N
I 

S 

I 

.AT. 

"I:

I 

CD 

IE 

I

E 

B

I 

15 

AG 

3
D 

F 

nu 

El

H 

5 

51 

CT 
ID.) 

T 

NT 

LE...

I 

IN 

UD 

I

H

E 

A 
N

E 

RHU 

T. 

VU 

00R 

D 

15 

YI—E

E 

TR 

HFR)S 

AA 

5

G 

ODD 

uN 

EG 

A052 

#9.. 

. 

.35

0 

R 

1111 

HE 

HHXHH 

«Eli—1511 

(BYIIII 

(II 

10 
TSETT 

TT 

ASHAA 

AA 

HOEHN 

HM 

PPRWR

R 

O

0 
FidrF—r 

FFE 

‘3

s 

o 

no 

no 

6 

7B 

90 

1 

11 

12

c



_ 53 _ 

ROUTINE PROFILE 73/171 OPT=1 FTN BO8+536 86/12/13 

SUBROUTINE PROFILE (METRIC.IDEEP.RANCE.NUM.IPRNT.ITEAR,XIN,UNIFOR 
c 

TM,uNIsIz=) 
C SUBROUTINE TO COMPUTE THE CEOMETRIC CHARACTERISTICS OF 
8 

THE RIVER REACH FOR EACH GRID LOCATION 
COHHON/Z/X(Son) V(500).XU(500) VU(500) COMMON/XIA(51).P(51).H(61).DEPTH(51) scogggNg/igAM,CAMS,035(51).D65(51),ANU.G.AEL(61).SDP(61.10).EL(61) 
bENSION ELEV(61).RANGE(51).UNISI2F(61) INTEGER UNIFORM(51) 
REAL LOHEST METRIC 

G 
DATA A(1).DEPTM(1)/0.0001066.0/

c 
G 

DATA P(1).H(1)I0.573.0.60/
C NUH = 0 

SUM = 0.00
E 
100 CONTINUE 

c THE CRcss SECTIONAL DATA ARE SPECIFIED IN A FORMAT 
E 

SIMILAR TO HEC-Z - 

g 
SECNO AN IDENTIFICATION NUMBER FOR THE SECTION 

E 
NUMST NUMBER OF POINTS TO DEFINE THE SHAPE OF THE SECTION 

E 
XLCH DISTANCE aETNEEN ADJACENT SECTIONS (IN METERS OR FEET) 

8 
AOL ACTIVE BED LAYER 

g 
UNIFORP BED :ONTROL PARAMETER ( SEE MAIN PROGRAM ) 

E 
UNISIZF (SEE MAIN FROCRAM) all! 

8 
Y VERTICAL co-ORDINATE OF A POINT ON THE PERIHETER (IN HETERE 

g 
x HORIzONTAL CO-ORDINATE OF THE SAME POINT (IN METERS OR FEET 
READ (1.170) SECNO.NUMST.XLCH.TaL.UNIFcRH(NUM+1),UNISIzF(NUM+1) 

0 
IF (EOF(1)) 150.110 

110 CONTINUE LAST = NUMST 
c 

TEL=TaL-METRIC
C NUH = NUH+1 

SUM = SUH+XLCH 
RANGEzNUM) = SUM'METRIc+xIN 

c 
READ 
LONEST = 99999. no 120 I=1.LAST _ F(Y(I .LT.LOH:ST)LOHEST = V(I) 

c120 CONTINUE 
IN = IDEEP+b ELEV(1) = L NEST 

C 
no 130 I=2.IM 

EL V( ) = LONE“T+FLOAT(I-1)' 304 IMETRIC 
c 

GAEL SOHPARE (EAST.ELEV(I).I§ND) a 

0 
CALL CRcSS (I.IEND.ELEV(I).HETRIC) 

130 CONTINUE 
IF (IPRNT.NE.O) NEITE (51.190) ELEV(1) = EEEV(1)‘HETRIG 

C 
no 1h0 I=1, M 

HRITE (A) RANCE(NUM),ELEV(I).(£PTH(I),A(I).P(I).N(I) 
IF (IPRNT.NE.0) HRITE (61.200) RANCE(NUM).ELEV(I).DEPTH(I).A(I)
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1 OPT 73/171 ROUTINE PROFILE 

Lu”, 1 (SDP(NUH91) .I=1.10) v 
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GO TO 100 
RETURN 150 
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56/1Z/L FTN hub+538 OPT=1 73/171 ROUTINE COMPARE 

THE ELEVATION 

(LAST,ELEV,IEND): SUBROUTINE COMPAR 

,Y(500),XU(500).YU(5DU) 

1.LAST Q.0.D) 3 TO 60 ID-ELE )
G 
V 100.1009130 

GO TO 1k0 

RHULA (MyHgELEV’J) 

L FORMULA (‘9HyELEVvJ’ A:

F
a

~
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ROUTINE FORMULA 73/171 0PT=1 FTN 4a8+538 86/1ZIE 

SUBROUTINE FORMULA (N9MvELEV9J) 
THIS SUBROUTINE IBTEQPOLATES TO FINE THE VALUE OF X HIDOSTATION 
HHERE Y EOUALS ELEV 

COHHONIZIX(500).Y(500)sXU(500)oYU(500) 
XU(J) = XIN)-(((E-EV-Y(N))I(Y(Hl-Y(N)))'(X(N)-X(H))I 
YUIJ) = ELEV 
RETURN 
END 

0 

COO“
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86/12/L FTN 0.5+538 73/171 OPT=1 ROUTINE CROSS 

SUBROUTINE CROSS (JyIENDsHsHETRIC) 
R HATER, = I. S-SEGTIOLAL AREA UND 

H'HETRIC HH = 

,,\l 
JJJ AP" 

1) GO T0 110 k511 I: 
IEBD 

nH.lNDoYU(I+1)oEQoH) GO TO 100 

JJJ (1“ AP"

T TH(J) = FLOAT(J-1D‘0o3088 H‘METRIC 
ON INUE
EF
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ROUTILE KLIST 73/171 0PT=1 FTN “08*536 

SUBROUTINE KLIST (RoILASTgNsNEHRglPRNTgDELTAX) 
E TflIS SUBRCUTIB‘ ASSIGNS THE CORRECT AREAS Tap-HIDTHs 
g 

u=TTeo pERIHETERs To EACH GRID POINT 
DIMENSION R(61).NEHR(61) 
REA NLHR no 120 L=19N 

:21: 9332*?“ no 116 J=2.§EAST DIFF = xn-RTJ) 
IF (ABS(DIFF).LT.AHIN) so To 100 
so Tc 110 

100 fiHENJ= DIFF 
11° fi°EE¥E¥E RTK) 

cIzn CONTENUE
'

c F (IPRNT N .0) HIITE ( 13 ) (NEHRIJ) J= N) 
ETURN o E 51' 0 y 1'I 

c
R 

130 EgEHAT (1H1,$RANGE NUMBERS ASSIGNED$.61(I1H ,F10-2)) 

BEI12/L



~ 
APPENDIX II 

A Sample of Input Data in TAPE8

~



62 0 
26 0 

.667 
.056 
.056 
.056 
.056 

.0127 

.0127 

.0127 

.0127 
1.025000 
1.017000 
1.009000 
1.001000 

1984 4 1 
.10003+04 
.40 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000

0 
0 0 
.500 

.056 

.056 

.056 

.056 
.0127 
.0127 
.0127 
.0127 

1.024000 
1.016000 
1.008000 
1.000000 
16503+04 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 

-77- 

1 1 1.0000 
600.000 12.500 

.056 .056 

.056 .056 

.056 .056 

.0127 .0127 

.0127 .0127 

.0127 .0127 

1.023000 1.022000 
1.015000 1.014000 
1.007000 1.006000 

.1000E-05 
0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 

0.000000 0.000000 
0.000000 0.000000 
0.000000 0.000000 
.000000 .000000 
.000000 .000000 
.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

.000000 .000000 

1.0000 
9.810 0.000 

.056 

.056 

.056 

.0127 

.0127 

.0127 

1.021000 
1.013000 
1.005000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.056 

.056 

.056 

.0127 

.0127 

.0127 

1.020000 
1.012000 
1.004000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.056 

.056 

.056 

.0127 

.0127 

.0127 

1.019000 
1.011000 
1.003000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.056 

.056 

.056 

.0127 

.0127 

.0127 

1.018000 
1.010000 
1.002000 

0.000000 
0.000000 
0.000000 

0.000000 
0.000000 
0.000000 
.000000 
.000000 
.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000



0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
2 l 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 
0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

-78- 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

.000000 

0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 
0.000000 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0130 

.0560 

.0560 

.0560 

.0560 

.0560



.0560 

.0560 

.0560 

.0000 

.0000 
:0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 

.0560 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0560 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

-79- 

.0560 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0560 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0560 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0560 

.0560 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000



~ 
APPENDIX III 

A Sample of Input Data in TAPEl

~



X1 
GR 
GR 
GR 

SD 

1.000 
0.000 
0.000 
0.600 
0.000 
0.000 

13.000 
0.600 
0.200 
0.000 
0.075 

1.0 
0.000 
0.000 
0.600 
0.105 

-83- 

1.00 0 
0.400 
0.300 
0.200 
0.210 

0.000 
0.000 
0.600 
0.250 

0.200 
0.400 
0.400 
0.190 

0.000 
0.000 
0.600 
0.150 

0.000 
0.500 
0.600 
0.020 

0.100 
0.000 
0.000



~ 
APPENDIX IV 

Samp] e Output

~



0
I 
I
I 
U 
I
C
i I I I I I 

_ 37 _ 

IIIIIIIIII 
4 REPORT ' 
IIIIIIIIII 

I I I I I I I I I I I I 

MCDEL HOBED 
I HITH SEDIHENT CHARACTERISTICS ) 

III]! I I I I I I I I I I I I 

tiiiuttt



-88- 

uaa.a 

aD-N ou.~ au.~ noun aa.~ ma.~ cauw

. 

anon ae.~ ca.~ aouw o=.N aouu aaom acuw coou ca.~ ou.~ coon ca.~ ca.m ao.~ n=.~ aoow o=.~ ca.N 

suHmmq 

mummzaz 

uuz<m 

shaman.

u 

moo 

whmcoe.

n 

mno 

aaa.a 

aco.~ 

nun-mu 

aaa.wa 

accomm 

aco.a~ 

cam.oa 

scm.n 

can-a 

>Jm>uhomamum 

ca 

Dark

H 

mwNHmzHcmw 

no 

ww<hzuu¢wa 

acoud

n 

>JJ<HtH 

Mm><4 

0mm 

mo 

:hmuo 

na.~ 

muzqm 

hd 
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