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UNSTEADY STREAMFLOW SIMULATION USING A 
LINEAR IMPLICIT FINITE-DIFFERENCE MODEL 

By Larry F. Land 

ABSTRACT 

A computer program for simulating one-dimensional subcritical, gradually 
varied, unsteady flow in a stream has been developed and documented. Given 
upstream and downstream boundary conditions and channel geometry data, rough-
ness coefficients, stage, and discharge can be calculated anywhere within 
the reach as a function of time. 

The program uses a linear implicit finite-difference technique that 
discritizes the partial differential equations. Then it arranges the coef-
ficients of the continuity and momentum equations into a. pentadiagonal matrix 
for solution. Because it is a reasonable compromise between computational 
accuracy, speed and ease of use, the technique is one of the most commonly 
used. 

The upstream boundary condition is a depth hydrograph. However, options 
also allow the boundary condition to be discharge or water-surface elevation. 
The downstream boundary condition is a depth which may be constant, self-
setting, or unsteady. The reach may be divided into uneven increments and 
the cross sections may be nonprismatic and may vary from one to the other. 
Tributary and lateral inflow may enter the reach. 

The digital model will simulate such common problems as (1) flood waves, 
(2) releases from dams, and (3) channels where storage is a consideration. 
It may also supply the needed flow information for mass•-transport simulation. 

INTRODUCTION 

A number of digital models for simulating gradually varied unsteady 
streamflow have been developed by the U.S. Geological Survey and others. 
However, few are being used at the field level, possibly because of the 
lack of documentation in a form appropriate for the user. The purpose of 
this report is to document for field use one of the simpler yet powerful 
digital models. 

The numerical analysis technique used to state the continuity and momen-
tum equations governing streamflow generally include difference methods, 
method of characteristics, and weighted residuals (finite elements). Each 
technique has many variations with each having some specific advantage or 
disadvantage. Probably the most common solution, and the one used for this 

1 



	
		

	

	
 
 

model, is the linear implicit finite-difference technique. It offers a 
reasonable compromise between computational accuracy and speed and ease of 
use. 

The computer program (J879) presented in this report is designed to 
compute discharge and depth hydrographs at any point in a one-dimensional 
channel. The model is driven by depth and velocity at the upstream boundary 
and may be controlled at the downstream boundary by a steady or unsteady depth 
function. Options available in the model include tributary inflow, storage 
of main stem water in a tributary, and lateral inflow from ground-water 
seepage or overland flow. 

ACKNOWLEDGMENT 

The author wishes to express appreciation to T. N. Keefer of SUTRON, Inc., 
formerly U.S. Geological Survey, for formulating, developing, and testing the 
basic model used in this documentation. 

BASIS FOR MODEL DEVELOPMENT 

The continuity and momentum equations for flow in a one-dimensional 
channel have been developed by Strelkoff (1969). Amein and Fang (1970) for-
mulated a nonlinear finite-difference form of the equations. Strelkoff (1970) 
presented the linear implicit form of the finite-difference equations. The 
matrix solver routine, an algorithm for a pentadiagonal matrix, is presented 
by Von Rosenberg (1969). 

Briefly, the basic forms of the continuity and momentum equations used in 
the model are, respectively: 

aA DU DA 
U + A — + — - 0 (1)

ax Dt 

and 

3u 3u
9t- + u + g 9x = g (So - Sf) + D (2)

ax L 

where 

U = cross-section average velocity 
A = cross-section area 

q = tributary and lateral inflow 
x = distance along channel 
t = time 
y = depth 

g = acceleration of gravity 
S = channel bottom slope 

o 
S = friction slope defined by Manning's equation

f 
D = momentum changes caused by tributary and lateral inflow

L 
(assumed zero). 
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Upstream and downstream boundary conditions must be specified or estimated 
to complete a set of 2N equations and 2N unknowns. 

Refer to Keefer (1976) for the transformation of the above partial 
differential equations into the finite-difference form used in this report. 

GENERAL MODEL DESIGN AND OPERATION 

A generalized program flow chart is given in attachment A. A program 
listing is given in attachment B. The program first reads the control 
parameters and data from punched cards. To begin the flow computations, a 
steady-state step-backwater subprogram is executed for the initial steady 
flow discharges. This subprogram computes the velocity and water depth 
values at all cross sections at time = 0. Since the datum at each cross 
section is the lowest point (thalweg) of that cross section, all depth 
values are referenced to the lowest point and the water surface of the cross 
section. Next, the computer begins moving the simulation in time. At each 
time step the depth and velocity are calculated at all cross sections. Selected 
results are printed and saved on a disk storage device. At the end of the 
simulation, line-printer plots of depth and discharge may be made at selected 
cross sections. 

The primary step in applying the model to a field problem is to design a 
grid or cross-section network that represents the stream. The distance between 
cross sections in the field and the length of time step used in the model are 
related by the inequality 

Ax
At < K where K < 10 (3) 

IUI + gy 

K is a factor expressing the number of times the Courant conditions (Courant 
and Reese, 1952) are exceeded. When K is equal to 1, the relationship is 
known as the Courant condition. Errors in the solution will increase as the 
Courant conditions are exceeded but remain small when K is less than 10 and 
negligible when less than 5. These determinations should be made at several 
locations in the reach. However, a very rapid change in discharge relative 
to time will require smaller time steps and more cross sections for compu-
tational stability. The duration of a time step (At) is constant, but the 
cross sections may be unequally spaced (ix). An example of a reach design 
and the numbering system is given in figure 1. 

MODEL OPTIONS 

Upstream Boundary Conditions 

Four options are available for inputing hydrograph data at the upstream 
boundary. They include (1) discharge with self-setting depth, (2) discharge 
with a unique depth-discharge rating table, (3) depth, and (4) water-surface 
elevation. Since the model must be driven by depth and velocity at the 
upstream boundary, the missing data must be computed or estimated. The 
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EXPLANATION 

Cross-section location and number 

Tributary and its number 
2 

Direction of flow. 

Q(J) Upper boundary inflow at time J 

3 
TRIBQ(L, JI Inflow from Tributary L at time J. 

QLAT(L) Lateral inflow along subreach I 

DSY ( J ) Lower boundary outflow at time J 

5 

6 

7 

8 

DSYIJ) 

Figure 1.--Schematic diagram of grid design and numbering system. 
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velocity is computed from discharge and area values for options 1 and 2 and 
is estimated from matrix coefficients at nearby cross sections for options 
3 and 4. The depth is set to the value computed at the previous time step 
for option 1, computed from a depth-discharge rating table for option 2, input 
directly for option 3, and computed by subtracting thalweg elevation from 
water-surface elevation for option 4. For accuracy and for calibration and 
verification purposes, it is preferable to input discharge and compare depth 
data. It is also acceptable to input depth data and compare discharge data. 

Downstream Boundary Conditions 

Four options are available for specifying the downstream boundary. They 
include (1) self-setting depth, (2) constant depth, (3) depth, and (4) water-
surface elevation. The self-setting depth option locally linearizes a depth-
velocity rating curve that is based on normal flow. This procedure auto-
matically produces a unique depth-velocity relationship. For options 1 and 2 
it is suggested that the downstream boundary be moved a distance downstream 
from the reach under study to minimize problems with traveltime and the effects 
of loop ratings. If possible, the downstream boundary should be specified by 
one of the other options (3 or 4). Controlling the downstream boundary with 
velocities is not available in the model. 

Tributary Inflow 

The program is coded to allow up to three tributaries to enter the reach. 
These inflows may be unsteady. In order to ignore the momentum or energy 
effects, they are assumed to enter the stream at a 90° angle. The tributary 
is assumed to enter the subreach at its downstream cross section. 

Lateral Inflow 

A constant rate of lateral inflow can be added to the streamflow in any 
subreach. The inflow is in cubic feet per second per lateral foot of 
channel in the subreach. A steady tributary flow may be treated as lateral 
inflow. 

Storage in Tributaries 

If a significant amount of main channel water is temporarily stored or 
released from tributary channels, an account can be made for these effects. 
The procedure is to compute an adjusted or net tributary flow that is equal 
to the specified flow plus the amount of water released from the tributary's 
channel due to the change in stage of the main channel during the previous 
time step. A cubic equation is used to describe the area-depth relationship 
of each tributary. 

Disk Storage of Results 

In the event of future computational needs for intermediate values, an 
option can be selected to store (1) top width, (2) velocity, (3) area, (4) 
net tributary flow, (5) lateral inflow, and (6) depth. This is done at each 
time step and at each cross section. 
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Output 

Printed output is obtained at selected time steps and for selected cross 
sections. Punch card output can be obtained for stage and discharge data at 
selected cross sections. Line printer plots of depth and discharge can also 
be obtained for selected cross sections. 

Observed Data Plot 

An option is available for plotting the observed hydrograph data on the 
printer with the same scale as used for the simulated hydrograph. This 
facilitates a quick comparison of modeled and observed results which can be 
very helpful in the calibration phase. 

PROGRAM RUN PREPARATIONS 

Data 

One of the first steps in applying the model to a reach is subdividing 
the reach with cross sections and selecting a time increment. An upper limit 
for At and Ax values can be derived from equation 3. Normally, a At value 
is selected and Ax values are computed at several locations to establish a 
relationship between Ax and reach and flow characteristics. If this reach 
subdivision produces too many or too few grids, another At should be selected. 
But, if very rapid changes in stage occur, additional cross sections and 
smaller time steps may be necessary for computational stability. Cross sec-
tions should appear at the natural changes in the channel geometry, roughness, 
and bed profile. Each cross section is assumed to be representative of the 
channel to a point midway to adjacent cross sections. For consideration of 
computer cost, the number of cross sections should be kept to less than 50. 

Use of finite-difference flow models carries a rather heavy demand for 
good channel geometry and vertical control data. For each cross section 
selected a bottom elevation and several sets of corresponding depths and top 
widths are required. It is suggested that depth profiles be obtained at 
steady flow to estimate the elevations of intermediate cross sections between 
the cross sections with good vertical control. This technique was discussed 
by Jobson and Keefer (1976). Considerable cross-section geometry data can 
be obtained at little expense by making soundings and distance measurements 
for that part of the cross section lying below the water surface and by 
scaling topographic maps for that part lying above the water surface. Prepa-
ration of cross-section geometry data for model input requires summarizing 
the data into a table relating depth and top width. This is best done by 
plotting the x-y coordinates of the cross section and then determining the 
depths and top widths at breaks with an engineering scale. 

Unsteady flow data are entered into the model in card format and at the 
At selected above. These data include inflow at the upstream boundary, all 
major tributaries with unsteady flow, and the downstream boundary, when not 
using the self-setting or constant depth options. The first 16 columns of 
the cards are not utilized by the program; therefore, they may be used to 
identify location and date of flow data. 
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Data for steady flows, such as lateral inflow and steady tributary flow, 
are entered as constants. 

Channel roughness data in the form of Manning n is required at each cross 
section. The n value is allowed to vary linearly with depth. 

The option to allow the storage of main channel water in tributary channels 
is controlled by a cubic equation relating depth in the main channel and water 
surface area in the tributary. A set of coefficients, usually obtained by 
regression, is needed for each tributary. 

Computer Program 

The computer program is written in Fortran IV programing language and 
was developed and tested on IBM 360/91 equipment)/. Some changes may be 
required when using other equipment. 

The program is dimensioned for 50 cross sections and 999 time steps. For 
simulations requiring more cross sections or time steps, the dimensioning must 
be increased. The program as dimensioned requires 250 K bytes of core storage 
on IBM 360 or 370 equipment. Compiling the program takes 15 to 20 seconds. 
Execution time for production runs requires 50 to 70 seconds for a reach with 
50 cross sections and 1,000 time steps. These estimates are for the Fortran 
IV H-level compiler using Opt=2. For larger production or calibration runs, 
this compiler reduces computation time about 40 percent in comparison to the 
Fortran IV G-level compiler. 

A schematic diagram showing the arrangement of the input cards for a 
model run is givert.i,n attachment C. A listing of an example data set is 
given in attachment D. 

DATA INPUT SPECIFICATIONS 

Data input for the model is by computer cards. The information on the 
control cards is input with the NAMELIST command. Other data are generally 
entered in fields 8 columns wide with 10 fields per card. All variables are 
real (number with a decimal) or integer according to standard notation, that 
is, A-H, O-Z for real and I-N for integer. All integers and real numbers 
without decimals must be right justified. The variables in the NAMELIST name 
block have the form 

&name VALUE1=1.0, VALUE2=2.0, VALUE3=3.0 &END 
4 

The first ampersand must be in column 2 and commas must be used to separate 
data items. 

1/
The use of brand names in this report is for identification purposes 

only and does not imply endorsement by the U.S. Geological Survey. 
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A description of the data input, sequence, and arrangement follows. 

Card No. Variable 

1 INFO(20) 

2 CODE 
IUBC 

IDBC 

IOFS 

NZPLOT 

3 SIZE 
NX 
NTS 
NTRIB 

DT 

4 INIT 

QINIT 

DSDEP 

5 CTRL 
NPRNT 

SET NO. I PARAMETERS 

Description Columns 

Information card. Generally with basin name, 1-80 
period of record, date of run, and so forth. 

Block name for selected codes 3-6 
Upstream boundary condition selector code 

1 = discharge with self-setting depth 
2 = discharge with depth from rating 

curve 
3 = depth 
4 = water-surface elevation 

Downstream boundary condition selector code 
1 = self-setting depth 
2 = constant depth 
3 = depth 
4 = water-surface elevation 

Allow storage of water in tributaries? 
0 = no 
1 = yes 

Plot observed data only? 
0 = no 
1 = yes 

Block name for defining size of run 3-6 
Number of cross sections 
Number of time steps 
Number of tributaries with unsteady flow. 
Maximum of 3. 
Length of time step, seconds 

Block name for defining initial boundary 3-6 
values 

Initial discharge of upstream boundary, 
used only when IUBC = 3 or 4. 
Constant downstream depth, used only when 
IDBC = 2 

Block name for program controls 3-6 

Number of cross sections with results 
to be printed 

0 = all 
N, N=1,2,3,..., NX = number of selected 

cross sections 
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Card No. Variable Description Columns 

IPNT Number of time steps between printouts 

NPLOT Number of cross sections with depths and 
discharges plotted on printer. Maximum 
of 5. 

IPLT Number of time steps between adjacent 
points on plot. 

NPNCH Number of cross sections with discharge 
and water-surface elevation results 
punched on cards. Maximum of 5. 

ITRAN Store results on disk device? 
0 = no 
1 = yes 

6 DATE Block name of starting date 3-6 
IYR Starting date - year 
IMON - month 
IDY - day 
IHR - hour (military) 

SET NO. II CROSS-SECTION OUTPUT 

1,... NP(I) Cross-section numbers for which results are 1-8, 
to be printed. Number of values equals 9-16,... 
NPRNT. Omit when NPRNT=0. 73-80 

1,... NPP(I) Cross-section numbers for which results are 
to be plotted or punched on cards. Number 1-8, 
of values equals the larger of NPNCH and 9-16, 
NPLOT. Maximum of 5. Omit when NPNCH and 
NPLOT=0. If NPNCH and NPLOT are not equal, 33-40 
the parameter with the smaller value uses 
only as many NPP values as needed, beginning 
with the first one. 

SET NO. III RATING TABLE 

1,2 YPT(20) Depth values of rating table. Two cards 1-8, 
required. Code only as many values as 9-16,... 
needed. Maximum of 20. Omit when IUBC 73-80 

2. 

3,4 QPT(20) Corresponding discharge values of YPT(20). 1-8 
Two cards required. Use Cards 1-4 9-16,... 
only when IUBC = 2. 73-80 
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SET NO. IV CROSS-SECTION DATA 

Card No. Variable Description Columns 

1,5,9,... X(I) Channel length in downstream direction from 
reference to cross section (I). 1-8 

Z(I) Elevation of low-point in cross section (I). 9-16 

FNO(I) Manning n coefficient of roughness at depth 
YFN(I). 17-24 

FN1(I) Change in n per foot change in depth. 25-32 

YFN(I) Depth at which FNO(I) equals channel's 
roughness. Generally depth at base flow. 33-40 
n (I)=FNO(I)+FN1(I)*(Y(I)-YFN(I)) 

QLAT(I) Lateral inflow or steady tributary flow 
between cross section (I-1) and cross 
section (I). Values are in cubic feet per 
second per foot of channel length between 
cross sections. 41-48 

THETA(I) Symmetry coefficient for cross section (I). 
Using bank width data THETA(I) is determined 
from the equation: 
THETA(I)=ABS(Rt-Lf)/(Rt+Lf). 
For perfect symmetry, THETA=0.0; for no 
symmetry THETA=1.0. The parameter is used to 
compute the wetted perimeter. Select top width 
data at most common depth. 49-56 

NPTS(I) Number of coordinates used to describe 
geometry of cross section (I). Maximum of 20. 73-76 

LTRIB(I) Tributary number entering subreach above 
cross section (I). Only one tributary per 
subreach. Maximum of three tributaries. 
Number consecutively in downstream 
direction. 77-80 

2,6,10,... YPNT(I,N) Depth values of table describing cross 
section (I). Entries are made at breaks 1-8, 
in the cross section. The first value 9-16, 
is at the channel bottom (0.0). Suc- 
ceeding values must increase in the 73-80 
upward direction. Number of entries 
equals NPTS(I). 
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Card No. Variable Description Columns 

3,7,11,... TPNT(I,N) Corresponding top width values to preceding 1-8, 
depth YPNT(I,N) values. 9-16, 

73-80 

4,8,12,... ACOEF(L,1-4) Coefficients of a cubic equation that 
describes the relationship between the 
depth in the main channel and a corresponding 
water-surface area in the tributary. 1-8, 
Area(I)=ACOEF(L,1)+ACOEF(L,2)Y 9-16, 

+ACOEF(L,3)Y2 + ACOEF(L,4)Y3' 17-24, 
L is the tributary number, Y is depth. 25-32 
Use only when IOFS = 1 and when tribu-
taries exist. 

2/
SET NO. V INFLOW HYDROGRAPH 

1,2,3,4,... Q(J) Inflow hydrograph. Discharge when IUBC 17-24, 
= 1 or 2. Depth when IUBC=3. Elevation 25-32, 
when IUBC=4. The first value corresponds 
to time DT. NTS VALUES ARE REQUIRED. 73-80 

1/
SET NO. VI TRIBUTARY INFLOW HYDROGRAPH 

1,2,3,4,... TRIBQ(L,J) Discharge hydrograph of tributary (L). First 17-24, 
1,2,3,4,... value corresponds to time DT. NTS values 25-32, 

required for each tributary. Number of card 
sets=NTRIB. 73-80 

1/
SET NO. VII- OUTFLOW HYDROGRAPH 

1,2,3,4,... DSY(J) Outflow hydrograph. Depth when IDBC=3. 17-24, 
Elevation when IDBC=4. First value 25-32, 
corresponds to time DT. NTS values 
required. 73-80 

/
SET NO. PLOT DATA 

1,2,3,4,... QSAV(K,J) Observed discharge data. 17-24, 
25-32, 

73-80 

Footnote: 

-,Omit these sets when NZPLOT=1 
— Omit this set when NZPLOT=O 

11 



	 	 	

	 	
	

	

 	

 

 

 

 

 

 

Card No. Variable Description Columns 

1,2,3,4,... DSAV(K,J) Observed depth or water-surface elevation 17-24, 
data. Assumed later when IDBC=4. Plot 25-32, 
will be in depth terms. 

73-80 

Repeat discharge and depth card decks in pairs until 
the number of pairs equals NPLOT, maximum of five. 

Summary of card requirements: 

Set No. I. Required. 

II. Print Card required when NOUT > 0. Punch/Plot card required 
when NPNCH or NPLOT > 0. 

III. Required when IUBC = 2. 

IV. One set required for each cross section. Area coefficients 
card required when IOFS = 1 and LTRIB > 0. 

V. Required when NZPLOT = 0. 

VI. Required when NZPLOT = 0 and NTRIB > 0. Number of sets equals 
NTRIB. 

VII. Required when NZPLOT = 0 and IDBC = 3 or 4. 

VIII. Required when NZPLOT = 1. Number of sets of discharge and 
depth data equals NPLOT. 

PROGRAM OUTPUT 

Results of calculations are printed at selected cross sections and 
selected time steps. Top width, velocity, area, tributary flow, lateral 
inflow, and depth may be stored on disk. These values are stored for all 
cross sections and time steps. Printer plots of depth and discharge are 
available for a visual presentation. Punched computer cards may be obtained 
if needed. 

An example of the printer output of listings and plots is given in 
attachment E. 
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A. GENERALIZED FLOW CHART 

15 



START 

Read Conrol 

Parameters 

Read 

rating table 
YES 

Read Cross-

section data 

YES Read 

plot data 

( Read inflow 

data 

YES / Read tributary 

flow 

Read downstream 

stage 

Print 

data 

base 

Compute initial 

flow at each 

cross-section 

Compute initial depth at 

each cross-section by step 

Backwater procedure at time = 0 

Pt :nt 

results 

/
16 



	  

	 

	 

 

	

C
ro

ss
-S

ec
ti

o
n

 

JN = I, NTS 

I = 2, NX 

0. 
0 

Compute Time 

Establish upstream 

boundary condiition 

Compute coefficients to finite 
differenced continuity and 

momentum equations 

Structure matrix for penta-
diagonal matrix solution 

Solve system 01F equations forCall SOLVE 
depth and velocity at all cross-sections 

YES Store results 
ITRAN = 1 

on disk 

NO 

Store depth
NPNCH or YES )1 

and discharge 
NPLOT > 0 results 

NO 

Print 

results 

YES Punch data 
NPNCH > 0 

on cards 

NO 

YESNPLOT > 0 

NO 

( STOP 
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B. COMPUTER PROGRAM 

Subprogram-
identification 

code 
Subprogram 

name Description 

A MAIN Executive program with instructions for 
data input, primary computations and 
outputs results. 

SOLVE Routine for solution of a pentadiagonal 
matrix. 

C TABL Computes depth from a given discharge 
using a rating table. 

D XPROP Computes cross-section parameters. 

E HEAD Computes velocity and friction heads. 

F PRPLOT Compilation of ENTRY subprograms for 
plotting hydrograph data on line 
printer. 

18 



	
	

	
	
	
		

	 	
	 	
					
		
	
			
		

		

		

		

		 		
	 		

*********************************************i******************* A 1 
C • • A 2 
C • J879--UNSTEADY STREAMFLOW SIMULATION USING A • A 3 
C • LINEAR IMPLICIT FINITE DIFFERENCE MODEL • A 4 
C • • A 5 
C • OPERATIONAL MODELS PROJECT • A 6 
C • GULF COAST HYDROSCIENCE CENTER • A 7 

C 

U. S. GEOLOGICAL SURVEY • WRO • A 9 
C • DATE OF LAST PROGRAM REVISION: JAN 20, 1978 • A 9 
C • • A 10 
C imilmeAritowernitiosiow*******414.************eimitiornitammernitimiteit A 11 
C A 12 

DEFINE FILE 20(1000,1200,0M) A 13 
C A 14 

COMMON /A/ A(100,5).F(100),DEL(100),RLAM(100),GAM(100),RMU(100).BE A 15 
1TA(100).Y(200).Y4(200) A 16 

COMMON /0/ NPIS(50),THETA(50),YPNT(50,20)+TPNT(50,20) A 17 
COMMON /C/ YPT(20),OPT(20) A 18 
COMMON /0/ NX,J)(1PIUBC,IDBOIDY,IHR A 19 
COMMON /E/ YDSJ,SLOPE,FY2 A 20 

C A 21 
DIMENSION Q(1000), TRIBQ(3.1000), 35'1(1000) A 22 
DIMENSION OSAV(01000), DSAV(5,1000), NPP(S) A 23 
DIMENSION X150), 2(50), FNO(50), F41(50), yFN(50), ELEV(50) A 24 
DIMENSION R(50), NP(50), OATA(6,50) A 25 
DIMENSION OLAT(50), GOUT(50), LTRI8(50) A 26 
DIMENSION YJMI(3), STORQ(3), ACOEF(3,4). MONTH(12), INFO(20) A 27 
DIMENSION IMAGE(2450), IRNG1(6), IRNG2(10), NSCALE(5) A 28 
LO3ICALP1 LETTERS) A 29 
DATA IRNG1/10.20025,40,50.100/ A 40 
DATA IRNG2/1 000.2000,2500,4000,5000,10000.25000.50000.100000.20000 A 31 

10/ A 32 
DATA NSCALE/1,0,3.0,1/ A 33 
DATA LETTER/fA 1 0841 0CIODIOE9 / A 34 
UATA MONTH/31.26.31.30,31,30,31,31.30,31,30•31/ A 35 
DATA NIPLOT/0/ A 36 

C A 37 
C A 38 
C DEFINITION OF INPUT PARAMETERS A 39 
C A 40 
C INFO s INFORMATION CARD A 41 
C A 42 
C NAMELIST PARAMETERS A 43 
C A 44 
C CODE A 45 
C IUBC : UPSTREAM BOUNDARY CONDITION SELECTOR CODE A 46 
C IsOISCMARGE WITH SELF—SETTING DEPTH A 47 
C 2-DISCHARGE WITH DEPTH FROM RATING CURVE A 48 
C 3ROEPTI A 49 
C 4-ELEVATION A 50 
C ID8C t DOWNSTREAM SOUN3ARY CONDITION SELECTOR CODE A 51 
C l*SELF..SETTING A 52 
C 2-CONSTANT DEPTH A 53 
C 3-DEPTH A 54 
C 4-ELEVATION A 55 
C IOFS : ALLOW STORAGE IV TRIBUTARIES? NO(0) YES(1) A 56 
C NLPLOT: RUN TO PLOT OBSERVED DATA ONLY? 40(0) YES(1) A 57 
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C SIZE ---- A 58 
C Nx : NUMBER OF CROSS-SECTIONS A 59 
C NTs : NUMBER OF TIME STEPS A 60 
C NTRIB : NUMBER OF TRIBUTARIES A 61 
C DT : LENGTH OF TIME STEP IN SECONDS A 62 
C INIT ---- A 63 
C QINIT : INITIAL DISCHARGE; USED WHEN IUBC *>3 A 64 
C DSDEP : CONSTANT DOWNSTREAM DEPTH; USED WHEN ID8C*2 A 65 
C CTRL ---- A 66 
C NPRNT : NUMBER OF A-SECTIONS PRINTED CODE; ALLA()) LIMIT(*) A 67 
C 1PNT : NUMBER OF TIME STEPS BETWEEN PRINTOUTS A 68 
C NPLOT : NUMBER OF A-SECTIONS WITH DISCHARGE ANO DEPTH PLOTS A 69 
C IPLT : NUMBER OF TIME STEPS BETWEEN POINTS ON PLOT A 70 
C NPNCH : NUMBER OF A-SECTIONS WITH DISCHARGE AND DEPTH PUNCH CR0 0 A 71 
C ITRAN : STORE RESULTS 04 DISK? 40(0) YES(1) A 72 
C DATE ---- A 73 
C 1YR : STARTING DATE - YEAR A 74 
C IMON • MONTH A 75 
C IDY .• DAY A 76 
C IHR : HOUR A 77 
C A 78 
C SELECTING OUTPUT A 79 
C A 80 
C NP(K) : X-SEC NOS. WITH RESULTS PRINTED A 81 
C NPP(K) : X-SEC NOS. wITH DEPTH AND DISCH PUNCHED AND/OR PLOTT A 82 
C NOTE: IF NPNCM AND NPLOT ARE NOT EQUAL, THE LEADING A 83 
C NUMBERS WILL BE USED FOR THE SMALLER PARAMETER A 84 
C A 85 
C RATING TABLE A 86 
C A 87 
C YPT(M) • OPT(M): CORRESPONDING DEPTH AND DISCHARGE VALUES. A 88 
C USED WHEN IUBC*2. A 89 
C A 90 
C CROSS-SECTION PARAMETERS A 91 
C A 92 
C X(I) : CHANNEL LENGTH FROM BEGINNING TO x-SEC(I) A 93 
C Z(I) : ELEVATION 3F LOW-POINT IN X-SEC(I) A 94 
C FNO(I).FN1(I): A AND B COEFS OF A LINEAR EQUATION DESCRIBING A 95 
C MANNINGS N WITH DEPTH. THE EQUATION IS A 96 
C N*FN0•FN1*(Y-YFN) WHERE YFN IS DEFINED AS A 97 
C YFN(I) DEPTH, GENERALLY AT BASE FLOW, AT WHICH THE FNO VALUE A 98 
C IS EQUAL TO THE STREAM'S N VALUE. A 99 
C OLAT(I) : LATERAL INFLOW IN CFS/FT BETWEEN X-SEC(I-1) • X-SEC( A 10 001 
C THETA(I) : X-SEC SYMMETRY COEF: 0.0*100( SYMMETRY A 

C 1.0* 0( SYMMETRY A 102 
C NPTS(I) : NUMBER OF COORDINATES DESCRIBING GEOMETRY A 103 
C LTRIB(I) .• TRIB NO. AT x-SEC(I); NO. CONSEC.I4 0 S DIRECTION 
C :1:: 
C YPNT(I•N) •TPNT(I.N): CORRESPONDING DEPTHS AND TOP WIDTHS AT A 106 
C X.,SEC(I). DATUM Or DEPTH IS 0.0 A 107 
C ACOEF(L.1-4): COEF OF CUBIC EQUATION DESCRIBING A 108 
C AREA-DEPTH RELATIONSHIP OF STORAGE IN TRIB(Li A 109 
C AREAsACOEF(L•1)+ACOEF(L.2)*Y+...+ACOEF(L,4)*Y*40 110 
C A 111 
C TIME-SERIES DATA A 112 

A 113C 
C 4(J) :. INFLOW DISCHARGE HYDROGRAPH; ILJBC*I OR 2 

•C . UPSTREAM DEPTH HYDORGRAPH$ IUBCR3 :11: 
C : UPSTREAM ELEVATION HYDROGRAPHS IUBCx4 
C TRIBO(L•J): DISCHARGE HYDROGRAPH FROM TRI3(L) A 1111'7 

20 
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OsY(o) : DOWNSTREAM DEPTH HYDROGRAPH: IDOC=3 
C DOWNSTREAM ELEVATION 1YDROGRAPHI IDBCw4 
C 
C OSAV(1-51J): OBSERVED DISCHARGE DATA AT SELECTED XSECTIONS 
C OSAV(1-5,J): OBSERVED STAGE DATA AT SELECTED X-SECTIONS 
C 
C 
C 
C 
C 
C YlIODO1 
C Y(IEVEN) 
C YN:IODD) 

YN(IEVEN) : DEPTH -NEW • 

DEPTH ID4C=1,2 OR 3 
ELEVATION I09C=4 

MISC. PARAMETER DEFINITION 

: VELOCITY AT S•SECCIOD0/2*.51 - OLD 
: DEPTH AT X-.SEC(IEVEN/2) OLD 

VELOCITY - NEW 

C STORQ(L) : NET FLUX FROM TRIB(L) 
C OATA(1-6,I): SELECTED RESULTS AT X-SEC(I) 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C LENGTH 
C TIME 
C FLOW RATE 
C 
C 

I=TOP WIDTH 
d=VELOCITY 
3=AREA 
4wmET TRI3UTARY FLOW 
5=LATERAL INFLOW 
6=DEPTH 

MODE,. UNITS 

FEET 
SECONDS 
CUBIC FEET PER SECOND 

4AMELIST /CODE/ IUBC,I08C,I0FS.NZPLOT 
NAHELIST /SIZE/ 4X•NTS•NTRIBIDT 
VAMELIST /INIT/ aINITOSDEP 
NAMELIST /CTRL/ 4PRNTIIPNT,NPLOTrIPLT,NPNCH,ITRA4 
VAMELIST /DATE/ 1YR,IMON•IDY,IIR

C 
C READ DATA CARDS 
C 
C MISC. 

READ (5,1070) INFO 
READ (511CODE) 
READ (5.SIZE) 
READ (5.INIT) 
READ (5,CTRL) 
READ (5,DATE) 
IF (IU8C.LT.O.OR.IUBC.GT.4) IUBC=1 
IF (IUBC.LT.O.OW.IDBC.GT.4) ID8C=1 
IF (NPRNT.LT.O.OR.MPRNT.GT.NX) NP94TwO 
IF (NPLOT.GT.5) 4PLOT=5 
IF (NPNCH.GT.5) 4PNCH=5 
IF (IPNT.LE.0) IPNT=1 
IF (IPLT.LE.0) IPLT=1 
IF (4PRNT.GT.0) READ (5.1060) (NP(I),I=1.NPRNT) 
IF (NPNCH.GT.O.OR.NPLOT.3T.0) READ (5.1060) (NPP(I),I=1,5) 
IF (IUBC.E0.2) READ (5,880) (YPT(I),I=1.20) 
IF (IUBC.E0.2) READ (5.880) (OPT(I),,I=1.20) 
IF (MOD(IYR•4).E2.0) MONTH(2)=29 
sITSP1=NTS*1 

A 118 

A 120 
A 121 
A 122 
A 123 
A 124 
A 125 
A 126 
A 127 

A 129 
A 130 
A 131 
A 132 
A 133 
A 134 
A 135 
A 136 
A 137 
A 138 
A 139 
A 140 
A 141 
A 142 
A 143 
A 144 
A 145 
A 146 
A 147 
A 148 
A 149 
A 150 
A 151 
A 152 
A 153 
A 154 
A 155 
A 156 
A 157 
A 158 

159 
A 160 
A 161 
A 162 
A 163 
A 164 
A 165 
A 166 
A 167 
A 168 

: 7: 
A 171 
A 172 
A 173 
A 174 
A 175 
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C CROSS-SECTION A 176 
00 10 I=1,NX A 177 
READ (5,1010) X(I).2(I)tFNO(I),FN111),YFM(/),QLAT(I),THETA( I),NPTS A 178 

A 179111),LTRI8(I) 
41aNPT5(I) A 180 
READ (5,880) tYPSIT(I,J),J=IIN1) A 181 
READ (5,880) (TPNT(I0J)40J=1,N1) A 182 
IF (LTRIB(I).EO.O.OR.IOFS.E0.0) GO TO 10 A 183 
READ (5.880) (ACOEF(LTRI8(1),J),J=104) A 184 

10 CONTINUE A 185 
IF (NZPLOT.GT.0) GO TO 90 A 186 

C UPSTREAM HYDROGROM A 187 
READ (5,1000) (0tI),1=24141.5P1) A 188 

A 1890(1)=0(2) 
IF INTRIB.E0.0) 30 TO 30 A 190 

TRIBUTARY HYDROGRAPH A 191 
00 20 I=140NTRI8 A 192 
READ (5,1000) (TRI8Q(I,J),J=2,NTSP1) A 193 

A 19420 TRI80(I11)=TRI80(1,2) 
30 CONTINUE A 195 

IF (IDBC.LE.2) GO TO 40 A 196 
C DOWNSTRE4 14YDROGRAPM A 197 

READ (5,1000) (DSY(I),I=2.NTSP1) A 198 
A 199OSY(1)*DSY(2) 

40 CONTINUE A 200 
IF (IU8C.NE.4) G3 TO 60 A 201 
DO 50 I=1,NTSP1 A 202 

50 a(I)=Q(I)-2(1) A 203 
60 CONTINUE A 204 

IF (IDBC.NE.4) G3 TO 80 A 205 
00 70 I=1,NTSP1 A 206 

70 DSY(I)*05Y(I)..2(NX) A 207 
80 CONTINUE A 208 

GO TO 110 A 209 
90 CONTINUE A 210 

C OBSERVED DATA FOR PLOTTING A 211 
DO 100 L=1,NPLOT A 212 

213READ (5,1000) IQSAV(L,J),J=2,NTSP1) A 

100 READ (5,1000) (DSAV(0J),J=2•NTSP1) A 214 
A 215 

110 MRafLOAT(I4R) A 216 
JA=2,INX A 217 

A 218OTMIN=DT/60. 
A 219R(1)=0.0 

DO 120 I=2,NX A 220 
120 R(1)=(X(I).0f(I....1))/DT A 221 

222 

DO 130 J=1,5 

DO 130 I=1,jX A 
Y(I)=0.0 A 223 

A 224 

C 

130 A(I,J)=0.0 A 225 
IF (NPRST.GT.0) 30 TO 150 A 226 
00 140 ImilloNX A 227 

NIORNT=NX 
140 4P(I)=I A 228 

A 229 
150 CONTINUE A 230 

6=32.2 A 231 
SLOPER(2(NX-.1)-.Z(NX))/(X(4X)...A(NX1)) A 232 
IF (SLOPE.LE.0.0) SLOPE=Q(1)...Z(NX))/(*(NX).-X(1)) A 233 
IYEAR=IYR A 234 
IMONTH=IMON A 235 
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IDAYwIDY 
IROURwIHR 
IF (NIPLOT.E0.0) GO TO 170 
DO 160 JNwIt4TS 
HRwo.R.,DT/60. 
IHRwINT(HR) 
IF (0400(IHR.100).LT.60) 30 TO 160 
IHRogIHR/100•100+100 
MR=FLOAT(IHR) 
IF (IMR.LE.2400) GO TO 160 
iHRMR-2400. 
IRRw400(IHR,2400) 
IDYwIDY*1 
IF (IDY.LE.NONTH(IMON)) 30 TO 160 
IDY=1 
1RONwIMON*1 
i) (IMON.LE.12) 30 TO i60 
IMONzl 
IYR=IYR+1 

160 CONTINUE 
170 CUMTINUE 

C PRINT DATA 
C 

WRITEE (6,890) 
'MITE (6.1080) INFO 
WRITE (601090) IU8C,I08C.I0FS,ITRA4 
WRITE (6,1100) INONTHirIDAY,IYEAR 
WRITE (6,1110) NX,NTS,OT4INOITRI8 
IF (NZPLOT.E0.0) GO TO 190 
wHITE (6,1210) 
DO 180 N=1,NPLOT 
WRITE (6.1230) NoP(N) 
WRITE (6,1240) (3SAV(N.J),Jw2,NTSP1) 

180 WRITE (6.1250) (DSAV(N.J),Jw2oNT5P1) 
IF (IDBC.LE.3) GO TO 650 
GO TO 630 

190 IF (IU8C.GE.3) WRITE (6.1120) OINIT 
IF (IDBC.EQ.2) WRITE (6,1130) D5DEP 
IF (IU8C.E0.2) WRITE (6.1140) (YPT(I),OPT(/),13,1•20) 
IF (I0F5.E0.0) GO TO 210 
*RITE (6.1020) 
DU 200 Na1oNTRI8 

200 WRITE (6,1030) Nip(ACOEF(ViL),L=1,4) 
210 WRITE (6,1180) 

DO 230 1=1.NX 
WRITE (6,1190) Itx(I),Z(1),F40(11,FN1(I)•YrN(I1.OLAT(1),LTRI8(I)•T 

lriETA(I) 
R121 
M2=4 

220 IF (42•GT.NPT5(1)) M2wNPTS(1) 
WRITE (6.1200) (YPNIT(I014)•TP4T(I04),M=41,M2) 
IF (42•EQ•NPTS(I)) GO TO 230 
4ImM2+1 
42:042.4 
3U TO 220 

230 CONTINUE 
DO 240 Isi2oNX 

IF (DX.GT.0.0) GO TO 240 
WRITE (6.1220) I 

A 236 
A 237 
A 238 
A 239 
A 240 
A 241 
A 242 
A 243 
A 244 
A 245 
A 246 
A 247 
A 248 
A 249 
A 250 
A 251 
A 252 
A 253 

A 22n 
A 256 
A 257 
A 258 
A 259 
A 260 
A 261 
A 262 
A 263 
A 264 
A 265 
A 266 
A 267 
A 268 
A 269 
A 270 
A 271 
A 272 
A 273 

AA 277t 
A 276 
A 277 
A 278 
A 279 
A 280 
A 281 
A 282 
A 283 
A 284 
A 285 
A 286 
A 287 
A 288 

:g: 
A 291 
A 292 
A 293 

gt 
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STOP A 296 
240 CUNTINUE A 297 

0MITE (6,1150) (0(I),I=2,NTSP1) A 298 
IF (NTRI8.EQ.0) 30 TO 260 A 299 
DO 250 K=I.NTRI8 A 300 

250 ',MITE (6,1170) Ko(TRI800(91)91 229NTSP1) A 301 
260 IF (IDBC.GE.3) WRITE (6,1160) (0SY(I)9I=2147SP1) A 302 

A 303WHITE (6.1260) 
C A 304 

• • • A• • • • • • • • • • 305 
C A 306 
C STEP...8ACKWATER PROGRAM — A 307 
C USED TO ESTABLISH INITIAL rLOW CONDITIONS A 308 

IF (I08C.E0.2) Y(2*NX)=OSOEP A 309 
IF (IDBC.GE.3) Y(20NX)=05Y(1) A 310 
IF (IUBC.GE.3) 00UT(1)=0INIT A 311 
IF (IUBC.LE.2) 00UT(1)*0(1) A 312 
DO 270 1=2,NX A 313 

A 3140OUT(I)=QOUT(I.-1)•2LAT(I)*(X(I).•X(I-1)) 
IF (LTRIB(I).NE.0) QOUT(I)=QOUT(I)*TRIEWLTRIB(I),1) A 315 

270 CONTINUE A 316 
IF (IDOC.NE.1) GO TO 300 A 317 

A 31802=0OUT(NX)*QOUT(NX)/G 
YC=0.0 A 319 
DO 280 1=191000 A 320 
YC=YC+0.1 A 321 
CALL XPROP (YC9NX,DUMA9DUMT,A0VRT9POVRA9H) A 322 
RMS=YC*YC*YC•DUMT*CIUMT A 323 
IF (RMS.GT.02) GO TO 290 A 324 

280 CONTINUE A 325 
A 326290 Y(2•NX)=YC*3. 

C BEGIN COMPUTATIONS FOR WATER DEPTH AT EACH X...SEC.0..+•••••••• A 327 
A 328300 ELEV(NX)=Z(NX)*Y(2*NX) 

Ze=ELEV(NX) A 329 
CALL MEAD (NX9Y(2*NX),QOJT(NX),HV29HF29Y(210 4X...1)9FNO(NX)9F41(NX).Y A 330 

A 3311FN(NX)) 
CVAY2=QOUT(NX)/SQRT(HF2) A 332 
NX41=NXI A 333 
L=NX A 334 
DO 360 I=1,04XM1 A 335 

A 336 
A 337XUEL=X(Lo1)—X(L) 
A 338Y(2*L)=Y(2*(L41)) 

DO 340 NIT=19100 A 339 
J=0 A 340 

A 341310 ELEV(L)=Z(L)*Y(2•L) 
A 342L1=ELEV(L) 

CALL HEAO (L,Y(2•L)90OUT(L)9HVI9MF19Y(2*L-.1)9FNO(L),F41(09YFN(L)) A 343 
CVAY1=QOUT(L)/SQRT(MF1) A 344 

A 345FSLOPE=(HF1•MF2)/2. 
HLOSS=FSLOPE*X0EL A 346 
ELOSS=0.111A8S(102...MV1) A 347 
USHED=Z2•HV2•MLUSS+ELOSS A 348 
USHED=2104V1 A 349 
EHNOW=USHEDOSMED A 350 
IF (ABSIERNOw1.LE.0.01) 30 TO 350 A 351 
IF (NIT.GT.1.A4D.A8S(ERNOW).LT.100.) GO TO 330 A 352 
IF (NIT.GT.1) GO TO 320 A 353 

A 354OLDY=Y(2*L) 
EPOLD=ERNOw A 355 
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A 356 
A 357

Y(2*L)=Y(2*L)•0.25*Y(2*L) 
GU TO 340 

A 358320 J=J•1 
Y(2•L)=Y(211L)SISN(0.100,ERNOW)*Y(2*L) A 359 

IF (J.GT.50) WRITE (6,1300) L A 360 

IF (J.GT.50) GU TO 350 A 361 
GO TO 310 A 362 

A 363330 OLY2L=Y(2+L) 
A 364Y(2*L)=Y(2*L)-ERNOW*((Y(2*L)-OLOY)/(ERNOW•EROLD)) 
A 365IF (Y(2*L).LE.0.0) Y(2*L)=0.25 

EHOLD=ERNOW A 366 
A 367OLDY=OLY2L 

340 CONTINUE A 368 
A 369350 CONTINUE 
A 370Z2=Z1 
A 371MV2a4V1 

4F2=14F1 A 372 
A 373CVAY2=CVAY1 
A 374360 CONTINUE 

C ••••••••••+••END OF BACKWATER COMPJTATIONS•••••••••••••••••••••••• A 375 
A 376IF (NTRIB.EA.0) SO TO 380 
A 377DO 370 I=111NX 
A 378IF (LTRIB(I).NE.0) YJMI(LTRIB(I))11 Y(20I) 
A 379370 CONTINUE 
A 380380 YUSJ Y(2•MX-2)•0.1 

IF (IUBC.E0.1) YCHK=Y(2) A 381 
A 382C SAVE DATA ON DISK 
A 383IF (ITRAN.NE.1) 30 TO 400 
A 384DU 390 I=1•NX 

CALL XPROP (Y(2*I)•I,ARIA,TOP,AOVRT,POVRA,i') A 385 

OATA (101)=TOP A 386 
A 387DATA (21I)=Y(2*I-.1) 
A 388DATA (3,I)=ARIA 
A 389DATA (4,1)=0.0 
A 389IF (LTRIB(I).NE.0) DATA(4,I)BTRIBO(LTRIB(I),1) 
A 390DATA (50I)=ALAT(I) 
A 391DATA (6,I)=Y(2•I) 
A 392WHITE (20'1) DATA 
A 393390 CONTINUE 
A 394C PRINT RESULTS AT SELECTED X..SECTIONS 
A 395400 ',KITE (6,900) 
A 396~KITE (6,930) IMON,IDY,IYR,IHR 
A 39741=1 
A 39842=13 
A 399410 IF (M2.GT.NPRNT) M2=NPRNT 
A 400WHITE (6,940) (NP(I),I=041042) 
A 401WHITE (60950) (ELEV(NP(I)),I041,042) 
A 402WHITE (6,960) (Y(24NP(I)),I8041,42) 
A 403WRITE (6,970) WOUT(NP(I))1I041,142) 
A 404WHITE (6,980) (Y(2*NP(I)-1),I=N1,M2) 
A 405*HITE (6,990) 
A 406IF (M2.EQ.NPRNT) GO TO 420 
A 40741=42.1 
A 40842=42+13 
A 40900 TO 410 
A 410420 CONTINUE 
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C 
C • • • * •• •• •• • •• 

C 
C EGIN LINEAR IMPLICIT FINITE DIFFERENCE ALGORITHM 
C 
C BEGIN LOOPING THROUGH MODEL IN TIME 

DU 590 JN21,4TS 
UNP12JN+1 
K=JNP1 
HR2HR*DT/60. 
IHR=INT(HR) 
IF (MOD(IHR•100).LT.60) 30 TO 430 
1HR=IHR/1002100+100 
H06:FLOAT(IHR) 
IF (IHR.LE.2400) GO TO 430 
HR2HR•2400. 
IHR2MOD(IHR,2400) 
IDY2IDY+1 
IF (IDY.LE.MONTH(IMON)) GO TO 430 
IDY21 
IMON=IMON+1 
IF (/MON.LE.12) 30 TO 430 
IMON21 
IYR2IYR*1 

430 CONTINUE 
A(1,3)21.0 

C ESTABLISH UPSTREAM BOUNDARY CONDITIONS 
IF (IUBC.NE.1) GO TO 440 

C TYPE 1 = SELF—SETTING 
CALL XPROP (YCHK.I.AROU4T.A0VRT.POVRA04) 
F(1)=Q(K)/AR 
YN(1)=F(I) 
UU TO 460 

440 IF (IUBC.NE.2) GO TO 450 
C YPE 2 2 RATING CURVE 

CALL TABL (Q(K),YCHK) 
CALL XPROP (YCHKIP1oAR,DUMT440VRT,POVRA,N) 
F(I)20(K)/AR 
YN(1)2F(1) 
YN(2)2YCHK 
GO TO 460 

450 CONTINUE 
C TYPE 3 mg DEPTH 
C TYPE 4 * ELEVATION 
C DATA INPUT DIRECTLY 

460 CONTINUE 
C X•SEC PROPERTY CALCULATIONS 
C FILL' COEF MATRIX 

.I22J2 
FY 2FNO(1)*FNI(1)*(Y(I2)•YFN(1)) 
FPRMYO.N1(1) 
CALL XPROP (Y(I2)01.AR,TOP*A0VRT,POVRA•4) 
DO 490 122,NX 
I0222I 
II222I-1 
I2222I•2 
1.1312*,/..3 

DX2X(I)•X(I•1) 
C COMPUTE MAMNINGS 4 

FY22FNO(I)*FNI(I)*(Y(I0)•YFN(I)) 

A 411 
A 412 
A 413 
A 4 B 
A 415 

416 
A 417 
A 418 
A 419 
A 420 
A 421 
A 422 
A 423 
A 424 
A 425 
A 426 
A 427 
A 428 

A 4194 0 
A 431 
A 432 
A 433 
A 434 
A 435 
A 436 
A 437 
A 438 
A 439 
A 440 
A 441 
A 442 
A 443 

44 
AA :::T 
A 446 
A 447 
A 448 
A 449 
A 450 
A 451 
A 452 
A 453 

454 
A 455 
A 456 
A 457 
A 458 

::: 
A 461 
A 462 
A 463 
A 464 
A 465 
A 466 
A 467 
A 468 
A 469 
A 470 

26 

http:MON.LE.12
http:MOD(IHR�100).LT.60


	 
	 

	 	

	

	
	 	

	
	

	 
	 

	 	

	 	 

	
	 
	 

	 	
	 	

	
	

	
	
	
	

	 
	 

	 

	
	 	
	

	
	 
	 
	 

	

	 	
	 	 

	 
	 	

	

	 	
	

	

FPRMY2=FN1(I) A 471 
CALL XPROP (Y(I0),I,AR2,TOP2•AOVRT2, 00VRA2,42) A 472 

C COEFFICIENTS OF -.H.S. OF MOMENTUM EQUATION A 473 
A(I2,2)=..A85(Y(11))-ABS(Y(I3))+.90641 G 4FABS(Y(I3)) 41 0X*FYIPFY,POVRA*011 ( AA :77t 

14./3.)+R(I) 
A(I2,3)=.90611 610 A8S(Y(13))=Y(I3)*FY*POVRA+41 (4./3.),FPRMY,DX.-2,13*. 60 A 476 

14*GioABS(Y(I3))10Y(I3)4,FY*FYIWOVRA**(1./3.).-400X A 477 
A(/2,02.ABS(Y(I1))*A8S(Y(13))*.90640(341A8S(Y(11))0FY2*FY2•POVRA2**( A 44 77: 
4./3.) 4, 0X+R(1) 1 
A(I2.5)=2.0G+.6°441G*ABS(Y(11))+Y(11)=FY2*FY241POVRA2**(1./3.)*H24PDX A 480 

1..906=G+ABS(Y(I1))+Y(II) 41 FY2*POVRA2 4040 (4./3.)=FPRmy241 DX A 481 

C COEFFICIENTS OF L.H.S. OF CONTINUITY EQUATION A 482 
A(I1,1)=.-(AR•Ake) A 483 
A(I1,2)=Top,(R(1)-(1, (I1)•y(I3))) A 484 
A(I1,3)=-A(I1.1) A 485 
A(I1,4)=TOP2,(R(1).(Y(11)-.Y(I3))) A 486 

C COEFFICIENT OF R.4.5. OF MOMENTUM EQUATION A 487 
F(I2)=R(I)*Y(I3)*(.604 406,48S(Y(I3))*Y(I3) 4FgY 10 FY+POVRA0*(1./3.)*H400 A 488 

1X+.9060G=ABS(Y(13))4,Y(I3)=FY.POVRAII*(4./3.)*FPRMYIPDX)*Y(I2)+R(1) =Y A 489 
2(11)*(.604*G,ABS(Y(II))*Y(I1)=FY2•FY241POVRA2**(1./3.)*H2•DX+.906=G A 490 
3 41 ABS(Y(I1))1,Y(I1)+FY2*POVR42=11 (4./3.)+FPRMY241 0X) ,Y(I0) -2.1t 341 (Z( 1 ) -. A 491 
4Z(I-1))*(.45,G*FY+FYIPPOVRA*0(4./3.)4PDX)*A85(Y(I3))46Y(13).(.4541G•FY A :99; 

A2*FY241 POVRA2+4=(4./3.)*DX)+ABS(Y(I1))+Y(I1) 5 
C COEFFICIENT OF R.H.S. OF CONTINUITY EQUATION A 494 

F(I1)=R(I) 40(AR•012).-(R(I).-(Y(I1)+Y(13))) 40 (AR-TOP,Y1I2 1 ) -(R(I)*(Y ( I A 495 
11)*Y(13)))*(AR2-TOP211Y(10))+20041LAT(I)410DX A 496 

A 497IF (LTRIB(I).EQ.0) GO TO 480 
A 498it (I0FS.E0.0) GO TO 470 

C COMPUTE OFF CHANNEL STORAGE A 499 

C COMPUTE TRIBUTARY INFLOW VOLUME A 500 

FL0=TRI80(LTRI3(I),K)+0T A 501 

C INTEGRATE DEL VOLUME DUE TO CHANGE IN Y IN MAIN CHANNEL A 502 
DELS=ACOEF(LTRIB(I),1).(Y(240I)-.YJMI(LTRIB(1))) A 503 
DELS=OELS*(ACOEF(LTRId(i).2)/2.)4001(20I)4,4,2.-YJm1(LTRIS(1))414•2.) A 504 

OELS=OELS*(ACOEF(LTRI8(1).3)/3.)*(Y(240 I)**3.-YJml(LTRIB(I» •*3. ) A 505 
OELS*DELS*(ACOEF(LTRId(i)#4)/4.)*(Y(240I)**4.-yJmi(LTRIEM»**A.) A 506 
STORG(LTRIB(I))=(FLO-DELS)/DT A 507 
F(I1)=F(I1).2.*STORQ(LTRIB(1)) A 508 
GO TO 480 A 509 

470 F(I1)=F(11)•200TRIBU(LTRI9(I),K) A 510 
480 CONTINUE A 511 

C EXCHANGE UPSTREAM AND DOWNSTREAM X-SEC PROPERTIES A 512 
FY=FY2 A 513 
FPRMY=FPRMY2 A 514 
AR=AR2 A 515 
TOP=TOP2 A 516 
AOVRT=A0VRT2 A 517 
POVRA=POVR42 A 518 
H=H2 A 519 

490 CONTINUE A 520 

C STRUCTURE MATRIX A 521 

C UPSTREAM BOUNDARY CONDITION A 522 
IF (IUBC.NE.1) GO TO 500 A 523 

C TYPE 1 a SELF SETTING A 524 
GO TO 520 525 

A 526500 IF (IUBC.NE.2) GO TO 510 
C TYPE 2 = RATING CURVE A 527 

A(2,1)=0.0 A 528 
A(2,2)=0.0 A 529 
A(2,3)=1.0 A 530 

27 
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A(2,4)=0.0 
A(2,5)=0.0 
F(2)wYCHK 
30 TO 520 

510 CONTINUE 
C TYPE 3 = DEPTH 
C TYPE 4 g ELEVATION 

IHATIOgA(2,5)/A(3,4) 
A(1.3)=A(2,2).•ZRATIO+A(3.1) 
A(1,4)=A(213)—ZRAT/OgA(3,2) 
A(1,5)wA(2e4)...ZRATIO*A(3,3) 
F(1)=F(2)ZRATIO*F(3) 
A(2,1)=0.0 
A(2,2)=0.0 
A(2,3)=1.0 
4(2,4)=0.0 
A(2.5)=0.0 
P(2)=Q(K) 

520 CONTINUE 
C DOWNSTREAM BOUNDARY CONDITION 

A(210 NX,3)=1.0 
IF (IDBC.E12.1) F(24DNX)=11.0 
IF (ID8C.EO.2) F(21INX)2OSDEP 
IF (ID8C.5E.3) F(246NX)gOSY(K) 

C SOLVE MATRIX FOR DEPTHS AND VELOCITIES 
CALL SOLVE 

C PREPARE FOR NEXT TIME STEP 
IF (IU8C.E0.1) YCHKwYN(2) 
DO 550 IglyNX 
CALL XPROP (YN(2°I),I,ARIAtTOP,A0VRT.o0VRA,M) 
OOUT(I)=YN(211 I...1)+ARIA 
ELEV(I)=Z(I)*Y4(2*I) 
IF (LTRIB(I).NE.0) YJM1(6TRI8(I))=Y(2110I) 
IF (ITRAN.NE.1) 30 TO 530 
DATA (1,I)=T3P 
DATA (2,I)=Y4(2*I1) 
DATA (3,I)gARIA 
DATA (4,I)w0.0 
IF (LTRIB(I).NE.O.AND.I0FS•EO.0) DATA(4,I),TRIBO(LTRIB(I),K) 
IF (LTRI8(I).NE.O.AND.I0F6.NE.0) DATA(4,I)gSTORO(LTRI8(I)) 

C DATA (5.0 OLAT QLAT IS STEADY . IT WAS DEFINED EARLIER. 
DATA (6,I)gYN(2gI) 

530 CONTINUE 
IF (NONCH.LE.O.A4D.NPLOT.LE.0) GO TO 550 
N=MAXO(NPNCH,NPLOT) 
DO 540 L=1,14 
K=NPP(L) 
43AV(L.JNP1)=0OUT(K) 

540 OSAV(LeJNP1)=ELEV(K) 
550 CONTINUE 

WRITE MODEL RESULTS ON DISK 
IF (ITRAN.EG.I) WRITE (209 JNR1) DATA 

C PRINT MODEL RESULTS AT SELECTED TIME STEPS 
IF (MOD(DN.IPNT).NE.0) GI TO 570 
WHITE (6,930) IMON•IDY.IYRoIHR 
4121 
42=13 

560 IF (M2.GT.NPRNT) M2zNPRNT 
WRITE (6.940) (W;(1).1104102) 
wHITE (6.950) (LLEV(NP(I)),I2$1,42) 

A 531 
A 532 
A 533 
A 534 
A 535 
A 536 

:3487
A 539 
A 540 

:r4 2 
A 543 
A 544 
A 545 
A 546 
A 547 
A 548 
A 549 

550 
A 551 
A 552 
A 553 
A 554 
A 555 
A 556 

557 
AA 558 
A 559 
A 560 
A 561 
A 562 
A 563 
A 564 
A 565 
A 566 
A 567 
A 568 
A 568 
A 568 
A 569 
A 570 
A 571 
A 572 
A 573 
A 574 
A 575 
A 576 
A 577 
A 578 
A 579 
A 580 

581 
A 582 
A 583 
A 584 
A 585 
A 586 
A 587 
A 588 
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WHITE (6,960) (Y4(2*NP(I)),I=M1,M2) 
WHITE (6,970) (WOUT(NP(I)),I=M1,42) 
WHITE (6.980) (Y4(24+NP(I),+1),I=011,42) 
*HITE (6,990) 
IF (M2.EO.NPRNT) GO TO 570 
4.1=M2+1 

A 589 
A 590 
A 591 
A 592 
A 593 
A 594 

Me=M2+13 A 595 

30 TO 560 A 596 

570 CONTINUE A 597 

C EXCHANGE OLD AND NEW TIME LINES A 598 

YUSJ=YN(2+NX+2) 
JU 580 I=1•JX 

A 599 
A 600 

580 Y(I)=YN(I) 
590 CONTINUE 

A 601 
A 602 

C END TIME LOOP A 603 

C 
c ., a a • • a a a a a it • • 

A 604 
A 605 

C A 606 

C PUNCH DATA ON CARDS 
IF (NPNCH.E060) 30 TO 620 
00 600 I=1,NPNCH 

600 *KITE (7,1050) (QSAV(I,L),L=2,4T5P1) 
DO 610 I=1oNPNCH 

A 607 
A 608 
A 609 
A 610 
A 611 

610 WHITE (7,1040) (05AV(I,L),L=2,4TSP1) 
620 CONTINUE 

A 612 
A 613 

630 CONTINUE A 614 

C 

C 

PLOT DATA ON PRINTER 
IF (NPLOT.LE,0) 30 TO 870 
DO 640 K=1,040LOT 
DO 640 I=IoNTSPI 
L=NPP(K) 

b40 OSAV(KtI)=OSAV(K,I).+Z(L) 

650 OPI=OT/86400,,IPLT 
IPLT1=IPLT*1 

A 615 
A 616 
A 617 
A 618 
A 619 
A 620 
A 621 
A 622 
A 623 

XMXQ=USAV(1,2) 
AMNO=XMXQ 
ZMXE=DSAV(1,2) 
XMNE=XMXE 

A 624 
A 625 
A 626 
A 627 

DO 670 I=1,NPLOT 
K1=0 

A 628 
A 629 

DO 660 K=IPLT1,NTSP1,IPLT 
K1=K1+1 

A 630 
A 631 

46AV(I,K1)=QSAV(I,K) 
DSAV(I,K1)=OSAV(IoK) 
IF (0SAV(I,K1).GT.XMX(J) XMXCIRQSAV(IrK1) 
IF (OSAV(IrK1).LT.XMNO) XMNO=QSAV(IIIK1) 
IF (DSAV(I,K1).GT.XMXE) X4XE=OSAV(I,K1) 
IF (DSAV(1,10).LT.XMNE) XMNE=OSAV(IrKI) 

660 CONTINUE 

A 632 
A 633 
A 634 
A 635 
A 636 
A 637 
A 638 

670 CONTINUE A 639 

C COMPUTE MARS AND MINS . A 640 

IXMIN=(INT(XMNG))/1000)+1000 
IXMAX=(INT(XMXW/1000+1),11000 
JU 680 I=1110 

A 641 
A 642 
A 643 

IUP=IXMIN•IR4G2(I) 
If (IUP.GE.IXMAX) GO TO 690 

680 CONTINUE 

A 644 
A 645 
A 646 
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690 IF (IRNG2(I).LT.IxMAX) GO TO 700 A 647 
xmAXG=IRNG2(I) A 648 
xmING=0.0 A 649 
Gu TO 710 A 650 

700 XmAXC)=IuP A 651 
xmING=IXmIN A 652 

710 CONTINUE A 653 
IAMIN=(INT(X4NE)/5)4P5 A 654 
IXMAX=(INT(x4XE)/5.1)1.5 A 655 
DO 720 1=1.6 A 656 
luP=IxmIN*IR4G1(I) A 657 
IF (IUP.GE.IXMAX) GO TO 730 A 658 

720 CuNITINUE A 659 
730 xmAXE=IuP A 660 

xmINE=IxmIN A 661 
BEGIN PLOTTING A 662 

CALL PLOT1 (NSCALE.8.12.10,10) A 663 
Du 860 LOUP=1.2 A 664 
WRITE (6.1260) A 665 
M1m1 A 666 
Mes96 A 667 

740 IF (M2.GT.K1) m2=K1 A 668 
NuPT5=M2-m1.1 A 669 
DU 750 I=1.NOPTS A 670 

750 Y(I)=(I.m1-1)4POPI A 671 
IF (M1.GT.1) GO TO 770 A 672 
YmIN=Y(m1)-DPI A 673 
YmAX=Y(m2) A 674 
IF (LOOP.EW.2) G3 TO 760 A 675 
AMAX=XMAAW A 676 
XHIN=XMINQ A 677 
WHITE (6.910) INONTH,IDAY•IYEAR,IHDUR•INON,IDY,IYR,IHR A 678 
GU TO 770 A 679 

760 XMAX=XMAXE A 680 
XMIN=XMINE A 681 
WHITE (6,920) INONTH,IDAY,IYEAR.IH3UR,I4ON,IDY,IYR•IHR A 682 

770 CONTINUE A 683 
CALL PLOT2 (IMAGE,XNAX,X4/NtYMIN,Y4AX96) A 684 
DU 840 I=1.NPLOT A 685 
DU 780 K=1,NOPT5 A 686 
IF (LOOP.E0.1) Y4(x)=GSAV(I,K4.41-1) A 687 
IF (LOOP.E0.2) YN(K)=05AV(I,K 4. 441-1) A 688 

780 CONTINUE A 689 
GO TO (790,8000610020,830), I A 690 

790 CALL PLOT3 ("A',YN,Y,NOPTS) A 691 
GU TO 840 A 692 

BOO CALL PLOT3 ('S',YN,Y,NOPTS) A 693 
GO TO 840 A 694 

910 CALL PLOT3 (IC,,YN.Y.NOPT5) A 695 
GO TO 840 A 696 

920 CALL PLOTS (IDI•YN.y.NOPT5) A 647 
GO TO 840 A 699 

830 CALL PLOT3 (lEt.YN.Y.NOPT5) A 699 
940 CONTINUE A 700 

IF (042.GE.K1) GO TO 850 A 701 
CALL OMIT (5) A 702 
CALL PLOT4 (170 TIME IN DAYS') A 703 
mI=M2+1 A 704 
H1=42.96 A 705 
YUEL=YNAX-.YMIN A 706 
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C 

C 
C 

C 
C 

A 707 
YMAX=YMAX.YDEL 
YMINwYMAX 

A 709 
GO TO 740 A 709 

850 CALL OMIT (-3) A 710 
CALL PLOT'. (17,' TIME IN DAYS') A 711 
IF (LOOP.EQ.1) WRITE (6,1270) A 712 
IF (LOOP.E0.2) WRITE (6,1280) A 713 
WHITE (6,1290) (LETTER(I)OPP(I),I21,4PLOT) 

860 CONTINUE A 771: 
970 STOP A 716 

A 717 
• • • • • • • • • • • A 718 

A 719 
FORMAT STATEMENTS A 720 

A 721 
880 FORMAT (10.8.0) A 722 
890 FORMAT (s1'////1X•130(1H*)//25)(0J879--UNSTEADY STREAMFLOW SIMULAT A 723 

1104 USING A LINEAR IMPLICIT FINITE DIFFERENCE MODEL 1 //1)(0130(1H41)) A 724 
900 FORMAT (' ',30X,'FLOW RESULTS AT SELECTED CROSS— SECTIONS'/1X•130(1 772e: 

AA 725 
910410 FORMAT (' ',20X0DISCHARGE HYDROGRAPH 0 ,5XIII20/*,I20/1 •140:1,I 4, A 727 

1' TO frI20/*,I20/0 ,I40:',I4/1X) A 728 
920 FORMAT (' 1 .20XODEPTH HYDROGRAPH**5X,I20/1 ,I20/1 ,I40 11,I40 TO AAA 7771901 

1 '•I2•'/'•I2•'/'.I4,'•I2•'/'•I2•'/'.I4,':'.14/1X)1 •12/',I2/*.I4:',I4/1X) 
930 FORMAT I' ',120/*,I20/0 •1413X,I4,2X,13(5(1H—).3X)) 
940 FORMAT (* 0,12X0XSEC',13(3X.12,3X)) A 732 
950 FORMAT (1H .12X0ELEVI,13F8.2) A 733 
960 FORMAT (1H .11XODEPTH0 ,13F13.2) 
970 FORMAT (1H ip7X0DISCHARGE*013,8.0) A ;3: 
980 FORMAT (1H .8X0VELOCITY1,13F8.2) A 736 
990 FORMAT (1H ) 

'•I2•'/'•I2•'

A 737 
1000 FORMAT (16X•8F8.2) A 738 
1010 FORMAT (7F8.0,16X*214) A 739 
1020 FORMAT (1HOOTRI3UTARIES HAVE VARIABLE STORAGE'/21X0 TRIB. NO. A 740 

1 AO Al A2 A3'/) A 741 
1030 FORMAT (1H .28X.13,F10.1,3F10.2) A 742 
1040 FORMAT (12F6.2) A 743 
1050 FORMAT (12F6.0) A 744 
1060 FORMAT (1018) A 745 
1070 FORMAT (2044) A 746 
1080 FORMAT (*().//10X.20A4//1X) A 747 
1090 FORMAT (*O*OSELECTED INPUT DATAI/11XOUPSTREAM BOUNDARY CONDITION A 748 

1 CODE',6(1H-0,2X0I1/11X0DOWNSTREAM BOUNOARY CONDITION CODE*,4(1H— A 7754: 
2)02X,I1/11XTRIBUTARY STORAGEO YES(1) 40(0)'00(1/.0.1.2X1I1/11X, 
3'RESULTS STORED ON DISK YES(1) NO(0) 1 .I1) 

1100 FORMAT (' 0 910AOSTARTIN3 DATE0,23(1),I20/*.I20/0,14) A 752 
1110 FORMAT (".10XONUMBER OF CROSSSECTIONS',12(1H•).2X.I3/1 1XONUMB A 753 

lER OF TIME STEPS',16(1),I5/1 1XOLEN3TH Or TIME STEP (MINOTES)*.7 A 77:: 
(111•0.1X,F6.1/11XONUMBER OF TRIBUTARIES*015(1H..),1X,I4) 2 

1120 FORMAT (' '.10AOINITIAL DISCHAMGE (CFS)0 98(1H..).2X,F9.0) A 756 
1130 FORMAT (' *910X000NSTANT DOWNSTREAM DEPTH (FT)*,3X,F11.2) A 757 
1140 FORMAT (* °,10X0RATING TA8LE*4, 20(114.000EoTH DISCHARGE0 /43X,F5.2 A 77:: 

A92X,F6.0/(43X,Fh.2,5X,F6.0)) 1 
1150 FORMAT ('1.040X0VALUES OF PARAMETER DRIVING MODEL*/1X•120(14.)/1* : 77:01 

1912F10.2/(1X,12F10.2)) 
1160 FORMAT (*1 1 ,30X0VALUES OF PARAMETER CONTROLLING DOWNSTREAM BOUNDA A .77(61) 

IRY 1 /1Xt125(14)/1X,12F10.2/(1X,12F10.2)) 
1170 FORMAT ( 0 1',40XOTRIBUTARY FLOW FOR TRI8. Q. ',I2/1)(41120(1M•)/1X, A 77:: 

AleF10.2/(1)(.12F10.2)) l 
1180 FORMAT ( 0 1',55XOCROSS—SECTION DATA*/1X•12S(1H...)//1X0X—SEC X A 766 

http:120/*,I20/0�1413X,I4,2X,13(5(1H�).3X


					 	
	 			 		
	 		 		

	

	
 
	

 

	

 
		
	

	 		
 
	   

1 2 NO Ni YF4 TRIG SKEW A 767 
2K — DEPT1(FT) (FT),/lX,' (FT) ASEC COORDINATES: TOP WI I4IT 40 768 
3 (FT) N=NO*N1 1,(Y...YFN) (FT) (CFS/FT) NO COEF',5X,50(11-.) A 769 
4) A 770 

1250 FORMAT ('O','WATER DEPTH prl WATER SURFACE ELEVATION'/IX,12F10.2/(1 A 74(1) 
1X,12F10.2)) 

1190 FORMAT ('00 ,141F10.0,F8.2,F8.3,F7.3,F7.2,F12.64,16,F8.2) A 771 
1200 FORMAT (** 4 971)(04(4X,F4.1tF6.0),/s1X) A 772 
1210 FORMAT ( 0 00 9/////921X0O3JECTIVE OF T1IS COMPUTER RUN IS TO PLOT 0 A 773 

18'ERVED HYDROGRAPH DATA') A 774 
1220 FORMAT (.o,..Jos ABORTED. INCORRECT CHANNEL LENGTH AT CROSS— SECTI AA 775 

1J10,I4) 776 
1230 FORMAT ( 1 1 1 ,40A009SERVEO DATA AT CROSS—SECTION NUMBER',13/1X,130( A 777 

11H)) 778 
1240 FORMAT ('01 0DISCHARGE1 /1)012F10•2/(1X,12F10.2)) A 779 

1260 FORMAT ('1') A 782 
1270 FORMAT ('0',50A00/SCHARGE IN CFS') A 783 
1280 FORMAT ("0,050ZOIDEPTH 14 FEET') A 784 
1290 FORMAT (' ',10X0EXPLANATION: SYMBOL x 785...SECT 0 /28)(04108X,13/(28X A 

1'A1t8X,I3)) A 786 
1300 FORMAT ("0",////t1XONOTE: STEP-.8ACKWATER PROGRAM DID NO REACH A 7A 7878 

'CORRECT SOLUTION AT CROSS SECTION '913) A 
END A 789... 
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8 1 

C 
SUBROUTINE SDLVE 

8 2 
C PENTADIAGONAL MATRIX SOLVER' •.•.. OUT OF VON RO5ENBER3 8 3 
C 8 4 

CUNMON /A/ A(10005),F(100)WEL(100),RLAM(100)0A4(100),RMU(100),BE 8 
1TA(100),Y(200),YN(200) 8 6 

COMMON /D/'NX.,-JX.IU8C4I09C,LOYirMR 8. 7 
COMMON /E/ YDSJ,SLOPE,FY2 B 9 

9 9C 
BLTA(1)x0.0 8 
dLTA(2)=0.0 8 11 
OLL(1)*A(1e4)/A(1,3) 8 12 
RLAM(1)81A(1,5)/A(10) 8 13 
GAM(1)11F(1)/A(1,3) B 14 
4MU(2)=A(2,3)...A(2,2)4DEL(1) 8 
DLL(2)=CA(2,4).•A(212)4RL4M(1))/RMU(2) 8 16 
4LAM(2)=A(2,5)/R4U(2) B 17 
GAM(2)=(F(2).•A(2.2),,GAM(1))/RMO(2) B 19 
LA224(NX..,1) 8 19 
DU 10 I=3,LX d 
dtTA(I)=AlIs2).., A(Io1)*DEL(I2) 8 21 
.4MU(I)*A(It31.-BETA(I)40EL(I-1)-.AlIo1)*RLAM(I•2) 8 22 
DEL(I)=(A(I,4)8ETA(I)4RLAM(I1))/RMO(I) 8 23 
4LAM(I)=AtIt5)/R4U(I) 8 24 
ciAM(I)=(F(I)...BETA(I)45AM(I•1)-44(1,1)*GAM(I•2))/R4U(I) B 

10 CONTINUE B 26 
dETA(JX-.1)=A(JX..1,2).-A(JA..1,1)40EL(JX•3) 8 27 
tiMU(JX.•1)=AIJX...1,3).•BETA(JX1)400EL(JX•2)...A(JX•14, 1)*PLACJX 3) 8 28 
ULL(JX....1)=(A(JX...1,4)..-dETA(JX1)*RLAM(JX...2))/RMU(JX.•1) 8 29 
GAM(JX-.1)=(F(JP"1)-.8ETA(JX1)43AM(JX...2).•A(JX•1 ,1)4,GAM(JX•3))/RMO(J 8 

1X...1) B 31 
BLTA(JX)1A(JX,2)..A(JX01)40EL(JX2) d 32 
RMU(JX)=A(JX,3)•BETA(JX)40EL(JX...4)•A(JX,1)+FRLAM(JX2) 8 33 
5AM(JX)2(F(JX)BETAWX)43AMOX...1).•A(JX,1)40344(JX.•2))/RMOIJX) 8 34 

RLAM(JX)=0.0 B 
8 36DEL(JX)=0.0 
8 37IF (ID8C.NE.1) 03 TO 20 
B 38Cb67s....0.6667 

DELM2A8S(Y(24NX...2).•YOSJ) 8 39 

IF (DELH.LT.0.1) DELP0=0.1 8 
4121Y(24NX)*DELN 8 41 
CALL XPROP (41,NX$A,T,A0VRTOOVRAti) 8 42 
O121.486/FY2•POVRAsliC6674SLOPE46400.5 8 43 

B 44pie=1,(2oNx)-oELm 
CALL XPROP (42,NX,A,T,A0VRT0POVRA•4) 8 

8 46O221.486/FY2•POVRA4041C66741SLOPE41400•5 
9 47AA=(11...S2)/(O1U2) 
8 491=P11•AAIPU1 
8 49YN(JX..q)as(GAM(JX•1).•8•0ELAJX•1))/(1+AA410EL(JX1)) 

YN(JX)zAA'YN(JX...I)*8 B 
40 TO 30 8 51 

8 5220 CONTINUE 
8 53YN(JX)=GAM(JX) 
B 54YN(JX.•1)=OAM(JX..1)...DEL(JX...1)4Y4(JX) 
B30 CONTINUE 

KAJWX.•2 8 56 
8 57IF (IUBC.E6 .1) 1001=JX- 3 
8 59IF (IU8C.E0•2) 1(X=JX-4 
8 59IF (IU8C.OE.3) IKX=JX.•2 
8DO 40 IsItIKX 

J=KX...I+1 d 61 
YN(J)=GAM(J)-DEL(J)*YN(J.1)-RLAN(J)41Y4(.1+2) 8 62 

40 CONTINUE B 63 
4LTURN 8 64 

END 8 65-
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SUBROUTINE TABL (X1tY1) C 1 
C C 2 

C TAal. - USED TO COMPUTE STAGE FOR A GIVEN DISCHARGE FROM A C 3 

C RATIN3 TA3LE. C 4 
C 5 

CU4MON /C/ Y(20)+X(20) C 6 
C C 7 

IF (X1.LE.0.0) 50 TO 50 C 8 
IF (Al.LT.X(I)) GO TO 30 C 
DO 10 I=1,I9 C 10 
IF (X(I.1).LE.0.0) GO TO 50 C 11 
IF (X1.GE.X(I).ANO.X1.LT.X(1.1)) GO TO 20 C 12 

10 CONTINUE C 13 
C 1420 Y1=Y(I)•(((Y(I•1)-Y(I))/(x(1.1)-X(1)))•(X1-X(I))) 

GO TO 40 C 15 
C 1630 Y1=(Y(1)/X(1))•X1 

40 RLTURN C 17 
C IS50 0NITE (6.60) 

Y1=Y(20) C 19 
RETURN C 20 

C C 21 
C C 22 

60 FORMAT (1H OVARIABLE OUT OF RANGE OF TABLE.') C 23 
ENO C 24-
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C 
SUBROUTINE X?ROP tfirl,A,TtA0VRT.POVRA,4) 0 

D 
1 
2 

C 
C 
C 
C 
C 
C 
C 
C 

XPROP .• USED TO COMPUTE X-SECTION PROPERTIES 
Y=DEPT4 
I=X-SECTION NUMBER 
A=AREA 
T=ToP WIDTH 

AOVRT= HYDRAULIC DEPTH (A 3VER T) 
PUVRA= 1/HYDRAULIC RADIUS (P OVER 4) 
04= 

D 
D 
0 
0 
0 
D 
0 
0 

3 
4 

6 
7 
3 
9 

C D 11 

c 

CUMMON /d/ NPTS(50),THET4(50).YPNT(50,20)0TPNT(50,20) 
COMMON /D/ NX.JXIIIUBC.I03C,IDY9IHR 
DATA ECNT/0/ 

N1=NPTS(I)...1 
DU 10 L=1011 

D 
D 
D 
D 
0 
U 

12 
13 
14 

16 
17 

J=4PT5(I)-L 
IF (Y.GT.YPNT(I,J)) GO T3 20 

10 CONTINUE 
U0 TO 50 

0 
0 
D 
D 

18 
19 

21 

20 CONTINUE 0 22 

c 

C 

COMPUTE TOP WIDTH 
DELY=YPNT(I,J.01).•YPNT(I,J) 
DELT=TPNT(I.J4.1)-ToNT(I,J) 
YPRIM=Y-YPNT(I,J) 
T=TPNT(I,J)*(YPRIM/DELY)00ELT 

COMPUTE AREA AND WETTED PERIMETER 
EPSL=0.5...0.5*T4ETA(I) 
EPSR=-EPSL+1. 

0 
0 
0 
D 
D 
0 
D 
0 

23 
24 

26 
27 
28 
29 

JM1=-1 0 31 

OPSUM=TPNT(191) 
ARSUM=0.0 

D 
D 

32 
33 

IF (J.E0.1) 30 T3 40 
DU 30 K=1.JMI 

0 
D 

34 

DOT=TPNT(1,00.1)“PNT(I,K) 
OUY=YPNT(I.K.1)...YPNT(I,K) 
ARSUM=ARSUM*((TPNT(1,K)*TPNT(I,K*1))*0.54,03Y) . 
OPSUM=WPSUM+SQRT(EPS0100T*EPSL400T•ODY•DDY)+SORTIEPSR*DOT*EPSR•ODT 

1.UDY0ODY) 
30 CONTINUE 
40 A=ARSUPOYPRIMmTP4T(I.J).(YPRIM•YPRIM/(2.*OELY))*DELT 

0PDYm(1./0ELY)*(SORT(EPS00ELT*EPsot0ELT•DELY•OELY).SaRT(E0SR*DELT 
1.tPSR+DELT+DELY*OELY)) 

P=oPSUM•YPRIN*DPDY 

0 
D 
D 
0 
D 

0 
0 
0 
D 
0 

36 
37 
38 
39 

41 
42 
43 
44 

AOVRT=A/T 
PUvRA=P/A 
1=,..(1341T/(A4,A))*(OPOY/A) 
iF (Y.LE.YPNT(I0IPTS(I))) GO TO 60 
wHITE (6,90) ItIDY.IHR.Y,YPNT(I,NPTS(I)) 
30 TO 60 

0 
D 
0 
0 
0 
0 

46 
47 
48 
49 

51 

50 CONTINUE 0 52 

A=0.0 
T=0.0 
AOVRT=0.0 

D 
0 
D 

53 
54 

POVRA=0.0 D 56 

H=0.0 
ILVT=ICNT*1 
wHITE (6,70) ItIDY.IHR•Y 
IF (ICNT.LE.10) GO TO 60 

0 
0 
D 
0 

57 
58 
59 

35 



	

	
		

	
	

	 	
	

WMITE (6.80) 0 61 
STOP D 62 

60 RETURN 0 63 
C D 64 
C 0 65 
C D 66 

70 FORMAT (1MOOCOMPUTED WATER SURFACE IS BEL3W STREAM BOTTOM AT CROS 0 67 
15SECTION'IlI40 AT TIME alltI4,16,0 0,5X0WATER OEPTMal,F8.2) 0 66 

60 FORMAT ( 0 01 ,10W4D4140•JOB ABORTED IV SUBROUTINE XPROP40,0"0 910WCOM 0 69 
1?UTED WATER SURFACE WAS BELOW STREAM BED MIRE THANI 10 TIMES...) 0 70 

90 FORMAT (1MOOWATER SURFACE ABOVE T3P OF CR3SS=,SECTION',I40 AT TIM D 71 
1E",I6eI6/5x0wATER DEPT4ussF8•20 DISTANCE TO TOP OF CROSS—SE 0 72 
2CTIONNI,F8.1) 0 73 

END 0 74-

36 



	
	

	
	

	

	
	

		
		

	
	

	
	
	

	
	

SUBROUTINE HEAD (ItY,O,MV,RF,U,FNO,F41,YFN) E 1 
E 2 

HEAD USED TO COMPUTE VELOCITY AND FRICTIaN MEADS E 3 
E 4 

ALPHA=1.1 E 
ELCs0.1 E 6 
CALL XPROP (Y,I,AREArTWID,AUVRT,POVRA,H) E 7 
R=1./POVRA E 9 
U=Q/AREA E 9 
MV=ALPMA*A95(U)*V/(62.349) E 10 
FN=FNO.FNl+(Y-YF4) E 11 
IF (FN.LT.0.005) F4=0.005 E 12 
MF=(FNIFFN*ABS(U)+U)/(2.22*R4**(4./3.11 E 13 
RETURN E 14 
END E 

37 
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F 1 
C 5. 2 
C PRPLOT— SUBPROGRAM OF ENTRIES TO CONSTRUCT A CONTINUOUS F 3 
C PRINTER PLOT OF TIME SERIES DATA. F 4 

C F 
F 6 

LOGICAL*1 VCOIC,FOR1(19),FOR2(15),FOR3(19),NC•BL94FtHF1 F 

INTEGER FILE F 

DATA FOX1/,(1XAI•F9'0.2. 121'0A1) F 17 

IMPLICIT LOGICAL*1(W)eL03ICAL*1(K) 
DIMENSION NSCALE(5), ABNOS(26), Al1)• Y(1) F 7 

F 9LOGICAL*1 NOS(10)/10 0 01.02"03'04'050 ,0 6',0 7,08,09'/ 
LOGICAL*1 IMAGE(1),CM.LA3EL(1),ERR1tERR3•ERR5 F 9 

REAL*4$ FOX1(3),F0X2(2),FOX3(3) F 11 
INTEGER*2 VCR F 12 
EQUIVALENCE (FOR1(1),FOX1(1)), (FOR2(1),FOX2(1))• (FOR3(1)9F0X3(1) F 13 

1)• (VC.%(CR) F 14 

DATA MC/"1 /01C/0 .0 0 /03L/e '/,MF/IF'/.4F1/'.0 / F 16 

5OdROUTINE PRPLOT 

t, 

DATA FOX2/0 (IXAI, 9•••X12141) ,/ F 19 

DATA VCR/14F00/ F 
DATA FOX3/•(IMOF .eirl • ) F 19 

DATA KPLOT1/.FALSE.I,KPLOT2/.FALSE./ F 21 
DATA KABSC•KGRO•K8OTGL/310.FALSE./ F 22 

C F 23 
ENTRY PLOT1(4SCALE,NML,NS8M,NVL,N53V) F 24 
IFL*FILE F 

F 26EMR1s.FALSE., 
F 27E)R3*.FALSE. 

ERRS=.FALSE. F 28 
KPLOT1=.TRUE. F 29 
KPLOT2*.FALSE. F 
NM=IABS(NML) F 31 
NSHBIABS(NSBH) F 

NSCL=NSCALE(1) F 

32 
NV=IABS(NYL) F 33 
NSV*IABS(NSBV) F 34 

IF (NM*NSM*NV*45VOIE.0) 30 TO 10 F 36 
KPLOT=.FALSE. F 37 
EMR1*.TRUE. F 38 
RETURN F 39 

10 KPLOT=.TRUE. F 

KFLOT=.FALSE. 
IF (NV.LE.25) GO TO 20 F 41 

F 42 
EKR3z.TRUE. F 43 
RETURN F 44 

20 CONTINUE F 
F 46NO411441,-.1 

NvP*NV•1 F 47 
NOR=NM*NSM F 48 
NUMPsmOm..1 F 49 

F 
51 

NOV=NV*NSV 
NUVPsNOV•1 F 

F 52NI4G=(NOMP*N)VP) 
IF (NDV.LE.120) GO TO 30 F 53 
KPLOT=.FALSE. F 54 
ERR5=.TRUE. F 

56RtTURN F 
30 CONTINUE F 57 

IF (NSCL.E0.0) GO TO 40 F 58 
F 59FbY=10.**NSCALE(2) 

F.X*10.**NSCALE(4) F 

38 
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F 61 
lx=MINO(IA85(NSCALE(5)),9)+1 
IY=MINO(IA8S(NSCALE(3)),7).1 

F b2 

"Ju TO 50 F b3 
40 F5Y=1. F 64 

F5x=1. F 65 
1'0:4 F 66 
1X=4 F 67 

50 FuR1(10)=NOS(IY) F 68 
NA=RINO(IX.NSV)-1 F 69 
45=NA-MINO(NA9120-NOV) F 70 
4b=11-NS+NA F 71 

11=N8/10 F 72 

12=N9-11 4,10 F 73 

FUR3(6)=NOS(I1.1) F 74 

Fu43(7)=NUS(I2+1) F 75 
FuR3(9)=NOS(4A.01) F 76 

IF (NV.GT.0) GO TO 70 F 77 

Ju 60 J=11.18 F 73 

60 Fu43(J)=8L F 79 

Gu TO 80 F 80 

70 11=NV/10 F 81 
F 82I2=NV-I1=10 
F 83FuR3(11)=NOS(I1•1) 

FuR3(12)=NOS(12.1) F 84 

FuR3(13)=HF F 85 
F 86I1=NSV/100 
F 87IJ=NSv-I1=100 
F 8812=13/10 
F 8913=13-12=10 

FOR3(14)=NOS(II+1) F 90 

FOR3(15)=NOS(I2•1) F 91 

FuR3(16)=NOS(I3o1) F 92 
FuR3(17)=HF1 F 93 

F 94FUR3(18)=FOR3(9) 
F 9580 IF (KPLOT1) RETURN 
F 96KPLOT1=.TRUE. 
F 97 
F 98ENTRY PLOT2(IMAGE.xMAX.XmIN.YmAX.Y4IN,FILE) 
F 99IFL=F ILE 
F 100KPLOT2=.TRUE. 

IF (KPLOT1) 50 TO 90 F 101 

4SCL=0 F 102 
4H=5 F 103 

F 104NSH=10 
F 105Nv=10 

NSV=10 F 1406 
F 107:20 TO 10 
F 10390 CUNITINUE 
F 109IF (KPLOT) GO TO 100 

IF (ERR1) WRITE (IFL.300) F 110 
F 111IF (ERRS) WRITE (IFL,310) 
F 112IF (ERRS) WRITE (IFL,320) 
F 113RETURN 
F 114100 YmX=YmAX 

UH=(YMAX-YMIN)/FLOAT(NOH) F 115 

OV=(XMAX-XMI4)/FLOAT(NOV) F 116 
F 117Uu 110 I=1.NvP 

110 AdNOS(I)=(XMIN•FLOAT(1I-1)4,NSV)+0V)+FSX F 118 
F 119DU 120 I=1,NIMG 
F 120120 ImAGE(I)=dL 

39 
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iU 160 I=1•NJMP 
Ic=I•NDVP 

KNHOR=MOD(I-1•NSP).NE.O 
IF (KNHOR) GO TU 140 
DO 130 J=I1,12 

130 IMAGE(J)=HC 
140 CONTINUE 

DO 160 J=I1tI2oNSY 
IF (KNHOR) GO TO 150 
IMAGE(J)=NC 
GO TO 160 

150 IMAGE(J)=VC 
160 CONTINUE 

AMIN1=XMIN-W/2. 
YmIN1=YMIN-D4/2. 
RETURN 

ENTRY PLOT3(CH.ArY,N3) 
IF (KPLOT2) 30 TO 180 

170 wHITE (IFL,330) 
180 CONTINUE 

IF (.NOT.KPLOT) RETURN 
IF (N3.GT.0) GO TO 190 
KPLOT=.FALSE. 
WHITE (IFL.340) 
RETURN 

190 DU 260 1=1•N3 
IF (DV) 210,200,210 

200 DUM1=0 
GO TO 220 

210 CONTINUE 
DU41=(*(I)...X4INI)/CW 

220 IF (DH) 240,230,240 
230 DUM2=0 

GO TO 250 
240 CONTINUE 

DUM2s(Y(I)-YMINI)/DM 
250 CONTINUE 

IF (DUM1.LT.0..OR.DUM2.LT.0.) GO TO 260 
IF (DUM1.GE.40VP.OR.OUM2.GE.NDHP) 30 TO 260 
NA=1•INT(DUM1) 
NY=1•INT(DUM2) 
J=(NDMP-NY)•NDVP+NX 
IMAGE(J)=CH 

260 CONTINUE 
RETURN 

ENTRY PLOT4(NLI,LABEL) 
ENTRY FPLOT4(NL•LABEL) 
IF (.NOT.KPLOT) RETURN 
IF (.NOT.KPLOT2) GO TO 170 
DU 280 I=1•NOHP 
IF (I.EO.NDHP.AND.KBOTGL) GO TO 280 

OL=8L 
IF (I.L.E.NL) WL=LASEL(I) 
IC=I•NOVP 
I1=12-440V 
IF (M00(I-1•NSH).E0:0.ANO..NOT.KORO) GO TO ero 
WRITE (1FL•FOR?) WL•(IMAGE(J)•J=11.12) 

F 121 
F 122 
F 123 
F 124 
F 125 
F 126 
F 127 
F 128 

F 129 
F 130 
F 131 
F 132 
F 133 
F 134 
F 135 
F 136 
F 137 
F 138 

- F 139 
F 140 
F 141 
F 142 
F 143 
F 144 
F 145 
F 146 
F 147 
F 148 
F 149 
F 150 
F 151 
F 152 
F 153 
F 154 
F 155 
F 156 
F 157 
F 158 
F 159 
F 160 
F 161 
F 162 
F 163 
F 164 
F 165 
F 166 
F 167 
F 168 
F 169 
F 170 
F 171 
F 172 
F 173 
F 174 
F 175 
F 176 
F 177 
F 178 
F 179 
F 180 

40 
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F 181 

270 CONTINUE 
GO TO 260 

F 182 
ONDNO=(yMX•FLOAT(I-4)+DM)+FSY F 183 

IF (I.EW.NOMP) URDNQ•YMIN F 184 

WRITE (,IFL•FORI) WL,ORON0•(IMAGE(J)•JsI1•I2) F 185 

280 CONTINUE F 186 
F 187IF (1086C) GU TU 290 

WRITE (IFL•FUNJ) (A$NOS(J)+.J=1•NVP) F 188 
390 RLTURN F 189 

F 190 
F 191ENTRY OMIT(L5W) 

KA8SC=M00(L5w•2).EQ:1 F 192 
KORD=MOD(LSW•4).GE.L' F 193 

KBOTGL=LSw.GE.4 F 194 

RETURN F 195 
F 196 
F 197 

300 FORMAT (T5•'SOMt PLOT1 ARG. ILLEGALLY 0•) F 198 
310 FORMAT (TS••NO. OF VERTICAL LINES X25•) F 199 

320 FORMAT (TS•'wIOTM OE GRAPH '121 1 ) F 200 

330 FORMAT (TS••PLOT2 MUST bE CALLED•) F 201 

340 FORMAT (T5••PLUT3• *RG2 ) GI) F 202 

ENO F 203• 
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C. SCHEMATIC DIAGRAM OF INPUT CARD DECK 

42 



	 

Area Coefficients 

Top Widths 

Depths 

Channel & Steady Inflow Data 

SET NO. IV. CROSS-SECTION DATA 

/ Discharge 

//'/ Depth 

SET NO. III. RATING TABLE 

Punch Card and/or Plot 

Print 

SET NO. II. CROSS-SECTION OUTPUT 

& DATE 
/ 

& CTRL 

& INIT 

& SIZE 
/ 

/ & CODE 

/ Information 

SET NO. I. PARAMETERS 

Cross-Section 5 

Cross-Section 4 

Cross-Section 3 

Cross-Section 2 

Cross-Section 1 
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Depth 2 

Discharge 2 

Depth 1 

Discharge 1 

SET NO. VIII. PLOT DATA 

Depth or Elevation 

SET NO. VII. OUTFLOW HYDROGRAPH 

Discharge Tributary 3 

Discharge Tributary 2 

Discharge Tributary 1 

SET NO. VI. TRIBUTARY HYDROGRAPH(S) 

Depth or Discharge 

SET NO. V. INFLOW HYDROGRAPH 
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REQUIREMENT NOTES: 

Set No. I. Required. 

II. Print card required when NOUT > 0. 
Punch/Plot card required when NPNCH 
or NPLOT 0. 

III. Required. 

IV. Required when NZPLOT = 0. 

V. Required when NZPLOT = 0 and 
NTRIB 0. Number of sets 
equals NTRIB. 

VI. Required when NZPLOT = 0 and 
ISS = 1. 

VII. Required when NZPLOT = 1. Number 

of sets equals NPLOT. 
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J879....-FLOW SIMULATION MODEL FOR UPPER CHATTAHOOCHEE RIVER FEB 1978 
&CODE IUBC=2. 108Ca1, 10FS=1, 4ZPLOT=0 &E40 
&SIZE NX=30, NTS=288. 4TRI8=1. )7=300. &ENO 
UNIT flINIT=550.0 DSOEP=10. &ENO 
&CTRL NPRNT=13, IPNTs60 4PLOT=34, IPLT=3. 4PNC4=0, ITRA4=0 &ENO 
&OATE 

1 
IYR=1976. IMONs4, IDY=2, 

2 4 7 10 
IHR=0 

13 16 19 22 
LEND 

25 
28 29 30 

1 15 30 
2.7 3.4 4.2 6.6 11.0 

430. 1030. 1850. 4700. 10880. 

1584. 910.54 0.060 0.0 0.0 0.0 1.000 9 
0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 

250.00 250.00 250.00 250.00 250.00 250.00 250.00 250.00 250.00 
2217. 909.5.3 0.086 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
204.00 205.27 209.07 215.42 224.30 235.72 249.67 256.17 285.20 

3000. 908.10 0.054 0.0 0.0 0.0 1.000 9 
0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 

180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 180.00 
4000. 906.13 0.056 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
180.00 180.00 180.00 180.00 180.00 180.00 180.00 190.00 180.00 

5121. 903.76 0.051 0.0 0.0 0.0 1.000 9 
0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 

162.00 164.58 172.32 185.23 203.30 226.53 254.92 288.48 327.20 
6969. 901.15 0.038 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
120.00 120.86 123.45 127.76 133.80 141.56 151.05 162.26 175.20 

9873. 898.04 0.026 0.0 0.0 0.0 1.000 9 
0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 

144.00 144.74 146.95 150.64 155.80 162.44 170.55 180.14 191.20 
12302. 896.96 0.025 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
128.00 129.54 134.17 141.99 152.70 166.59 183.57 203.64 226.80 
13675. 895.97 0.035 -0.001 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
210.00 210.83 213.32 217.48 223.30 230.78 239.92 250.73 263.20 
14361. 895.87 0.048 -0.001 0.0 0.0 - 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
160.00 160.87 163.50 167.97 174.00 181.87 191.50 202.87 216.00 
15153. 894.16 0.037 -0.001 0.0 0.0 1.000 9 1 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
120.00 121.19 124.77 130.74 139.10 149.84 162.97 178.49 196.40 
5000.0 5000.0 
17793. 897.65 0.021 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
152.00 153.89 159.55 168.49 182.20 199.19 219.95 244.49 272.80 
18585. 897.55 0.021 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
120.0U 121.25 125.00 131.25 140.00 151.25 165.00 191.25 200.00 
1953b. 897.45 0.018 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
112.00 113.67 118.67 127.02 138.70 153.72 172.07 193.77 218.80 
22334. 897.03 0.018 0.0 0.0 0.0 1.000 9 
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0.0 2.50 5.00 7.30 10.00 12.50 15.00 17.50 20.00 
136.00 136.94 139.75 144.44 151.00 159.44 169.75 181.94 196.00 
25291. 900.52 0.030 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
208.00 209.67 214.67 223.02 234.70 249.72 268.07 289.77 314.80 
2735U. 899.61 0.030 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
160.00 161.29 165.17 171.64 180.70 192.34 206.57 223.39 242.80 
30888. 898.90 0.030 -0.002 0.0 0.0 1.000 4 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
136.00 143.06 164.25 199.56 249.00 312.56 390.25 432.06 588.00 
32419. 897.49 0.065 -0.005 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
136.00 131.25 141.00 147.25 156.00 167.25 181.00 197.25 216.00 
33686. 895.59 0.099 -0.005 0.0 0.015785 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
140.00 141.11 144.45 150.01 157.80 167.81 180.05 194.51 211.20 
35481. 894.48 0.107 -0.004 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
152.00 153.06 156.25 161.56 169.00 175.56 190.25 204.06 220.00 
37066. 893.27 0.110 0.0 0.0 0.015773 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
168.00 169.21 172.85 178.91 187.40 198.31 211.65 227.41 245.60 
39758. 891.46 0.088 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
140.0U 140.39 141.57 143.54 146.30 149.84 154.17 159.29 165.20 
43349. 890.85 0.058 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
144.00 144.43 145.72 147.88 150.90 154.78 159.52 165.13 171.60 
45038. 887.84 0.026 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
130.00 131.94 137.77 147.49 161.10 178.59 199.97 225.24 254.40 
46517. 888.26 0.016 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
160.00 161.85 167.40 176.65 189.60 206.25 226.60 250.65 278.40 
48101. 890.39 0.019 0.0 0.0 0,0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
155.00 156.87 162.50 171.87 185.00 201.87 222.50 246.87 275.00 
49685. 890.21 0.023 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
151.00 154.32 164.30 180.92 204.20 234.12 270.70 313.92 363.80 
51533. 889.44 0.023 0.0 0.0 0.0 1.000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
170.00 17-0.96 173.85 178.56 185.40 194.06 204.65 217.16 231.60 
52747. 889.36 0.026 0.0 0.0 0.0 1.-000 9 

0.0 2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 
160.00 161.00 164.00 169.00 176.00 185.00 196.00 209.00 224.00 

4 276 IN SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 2e1 SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 34 SPRING 550. 550. 550. 550. 550. S50. 550. 550. 
4 276 44 SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 5H SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 64 SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 74 SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 8H SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276 94 SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 27610H SPRING 550. 550. 550. 550. 550. 550. 550. 550. 
4 276114 SPRING 550. 550. 550. 661. 1676. 2871. 3465. 3691. 
4 2761eH SPRING 3809. 3881. 3916. 3940. 3964. 3964. 3964. 3964. 
4 2761.3H SPRING 3988. 3988. 3999. 3988. 3999. 3988. 3988. 3999. 
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4 27614H SPRINL, 3994. 3999. 4011. 4011. 4011. 4011. 4011. 4011. 
4 27615H SPRING 4011. 4011. 4023. 4011. 4023. 4023. 4023. 4023. 
4 276164 SPRING 4035. 4035. 4035. 4035. 4035. 4035. 4035. 4023. 
4 276174 SPRING 4035. 4035. 4035. 4035. 4035. 4047. 4035. 4035. 
4 27618H SPRING 4035. 4035. 4035. 4035. 4035. 4035. 4035. 4035. 
4 27619H SPRING 4035. 4035. 4035. 4035. 4035. 4035. 4035. 4035. 
4 276201 SPRING 4035. 4035. 4047. 4035. 4035. 4047. 4047. 4047. 
4 276214 SPRING 4047. 4035. 4035. 4035. 4035. 4047. 4047. 4047. 
4 27622H SPRING 4047. 4047. 4035. 4047. 4047. 4047. 4047. 4047. 
4 27623H SPRING 4047. 4047. 4047. 4047. 4047. 4047. 4047. 4035. 
4 27624H SPRING 4035. 4047. 4047. 4047. 4035. 4047. 4047. 4035. 
4 27625H SPRING 4047. 4047. 4059. 4059. 4059. 4059. 4071. 4059. 
4 27626H SPRING 4071. 4071. 4071. 4106. 4130. 4142. 4154. 4154. 
4 27627H SPRING 41b6. 4166. 4166. 4178. 4166. 4178. 4166. 4154. 
4 27628H SPRING 4142. 4130. 4130. 4130. 4130. 4130. 4130. 4130. 
4 27629H SPRING 4130. 4130. 4130. 4118. 4083. 4071. 4059. 4059. 
4 27630H SPRING 4047. 4047. 4047. 4047. 4047. 4047. 4035. 4047. 
4 27631H SPRING 4035. 4047. 4047. 4047. 4035. 4047. 4047. 4047. 
4 27632H SPRING 4035. 4035. 4035. 4035. 4047. 4047. 4047. 4047. 
4 27633H SPRING 4035. 4035. 4047. 4035. 4035. 4035. 3833. 2871. 
4 27634N SPRING 2064. 1543. 1245. 1030. 867. 764. 644. 
4 2763 SPRING 610. 584. 567. 550. 550. ::70: 550. 
4 276364 SPRING 550. 550. 0 :::: 550. 550. 550. 550. 
4 276 1JAmES CR 40, 40. 40. 40. 40. 40. 40. 40. 
4 276 2JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 JJAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 4JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 bJAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 6JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 7JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 8JAAES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 276 9JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27610JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27611JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27612JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27613JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27614JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27615JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27616JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27617JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27618JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27619JAmE5 CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27620JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27621JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27622JAME5 CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27623JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27624JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27625JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27626JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27627JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27628JAMES CM 40. 40. 40. 40. 40. 40. 40. 40. 
4 27629JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27630JAmES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27631JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27632JAME5 CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27634JAmE5 CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27634JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 2763SJAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
4 27636JAMES CR 40. 40. 40. 40. 40. 40. 40. 40. 
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ipiiikaaawmitalkamaitritAraitwaaw...A.m..****Aaa,warnitA*AaAaamaafraaawitaaaAr.iwormaaawikitar***********Aairamaailikaraaa********** 

J879--JNSTEADY STREANFLOW SIMULATION USING A LINEAR IMPLICIT FINITE DIFFERENCE MODEL 

AAAAAA.***********************.riositsiwirweirmir**********AwmilD************.m*****AllAwmmilA4.****AwAAA.*******AA461.A4.41irm***11, 

J879.--FLOW SIMULATION MODEL FOR UPPER CHATTAHOOCHEE RIVER FEB 1978 

SELECTED INPUT DATA 
UPSTREAM BOUNDARY CONDITION CODE 2 
DOWNSTREAM BOUNDARY CONDITION CODE 1 
TRIBUTARY STORAGE YES(1) NO(0) 1 
RESULTS STORED ON DISK YES(1) NO(0) 0 
STARTING DATE 4/ 2/1976 
NUMBER OF CROSS-SECTIONS 30 
NUMBER OF TIME STEPS 288 
LENGTH OF TIME STEP (MINUTES) 5.0 
NUMBER OF TRIBUTARIES 1 
RATING TABLE DEPTH DISCHARGE 

2.70 430. 
3.40 1030. 
4.20 1850. 
6.60 4700. 

11.00 10880. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 
0.0 O. 

TRIBUTARIES HAVE vARIA3LE STORAGE 
TRIB. NO. AO Al A2 A3 

1 5000.0 5000.00 0.0 0.0 



		
			 			

  

	

	 		 			 		 	

	

			

	

	 			 			 		

	

	 		

	

	 		 	 	 	 		

	

	 	 			 	 		

	

	 				 	 		

	

			

	

	 		 	 	 		 	

	

	

	 		 	 		 		

	

			 	 			

	

			

	

	 	 			 			 		

	

			

	

	 	 		 			 			

	

	 		

	

	

	

	 	 			 					

CROSS-SECTION DATA 

XSEC X 1 NO NI YFN OLAT TRI8 SKEW 
40 (FT) (FT) N=NO.N1*(Y•YFN) (FT) (CFS/FT) 40 COEF 

COORDI4ATES: DePTHIFT) TOP WIDTH(FT) 

1 1584. 910.24 0.060 0.0 0.0 0.0 0 1.00 0.0 250. 2.5 250. 5.0 250. 7.5 250. 
10.0 250. 12.5 250. 15.0 250. 17.5 250, 
20.0 250. 

2 2217. 904.53 0.086 0.0 0.0 0.0 0 1.00 0.0 204. 2.5 205. 5.0 209. 7.5 215. 
10.0 224. 12.5 236. 15.0 250. 17.5 266. 
20.0 295. 

3 3000. 905.10 0.054 0.0 0.0 0.0 0 1.00 0.0 180. 2.5 180. 5.0 180. 7.5 180. 
10.0 190. 12.5 180. 15.0 180. 17.5 180. 
20.0 180. 

4 4000. 906.13 0.056 0,0 0.0 0.0 0 1.00 0.0 190. 2.5 180. 5.0 180. 7.5 180. 
10.0 180. 12.5 180. 15.0 180. 17.5 180. 
20.0 180. 

5 5121. 903.76 0.051 0.0 0.0 0.0 0 1.00 0.0 162. 2.5 165. 5.0 172. 7.5 185. 
10.0 203. 12.5 227. 15.0 255. 17.5 288. 
20.0 327. 

b 6969. 901.15 0.038 0.0 0.0 0.0 0 1.00 0.0 120. 2.5 121. 5.0 123. 7.5 128. 
10.0 134. 12.5 142. 15.0 151. 17.5 162. VI N 20.0 175. 

7 9873. 898.04 0.026 0.0 0.0 0.0 0 1.00 0.0 144. 2.5 145. 5.0 147. 7.5 151. 
10.0 156. 12.5 162. 15.0 171. 17.5 180. 
20.0 191. 

8 12302. 896.96 0.025 0.0 0.0 0.0 0 1.00 0.0 129. 2.5 130. 5.0 134. 7.5 142. 
10.0 153. 12.5 167. 15.0 184. 17.5 204. 
20.0 227. 

9 13675. 895.97 0.035 -0.001 0.0 0.0 0 1.00 0.0 210. 2.5 211. 5.0 213. 7.5 217. 
10.0 223. 12.5 231. 15.0 240. 17.5 251. 
20.0 253. 

10 14361. 895.87 0.048 .44001 0.0 0.0 0 1.00 0.0 160. 2.5 161. 5.0 164. 7.5 168. 
10.0 174. 12.5 182. 15.0 192. 17.5 203. 
20.0 216. . 

11 15123. 894.16 0.037 -0.001 0.0 0.0 1 1.00 0.0 120. 2.5 121. 5.0 125. 7.5 131. 
10.0 139. 12.5 150. 15.0 163. 17.5 178. 
20.0 196. 



20 33686. 69.59 0.099 -0.005 0.0 0.015785 0 1.00 0.0 
10.0 
20.0 

140. 
158. 
211. 

2.5 
12.5 

141. 
168. 

5.0 
15.0 

144. 
180. 

7.5 
17.5 

150. 
195. 

21 35481. 894.48 0.107 -0.004 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

152. 
169. 
220. 

2.5 
12.5 

153. 
179. 

5.0 
15.0 

156. 
190. 

7.5 
17.5 

162. 
204. 

22 37066. 893.27 0.110 0.0 0.0 0.015773 0 1.00 0.0 
10.0 
20.0 

168. 
187. 
246. 

2.5 
12.5 

169. 
1 98. 

5.0 
15.0 

173. 
212. 

7.5 
17.5 

179. 
227. 

23 39758. 691.46 0.088 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

140. 
146. 
165. 

2.5 
12.5 

140. 
150. 

5.0 
15.0 

142. 
154. 

7.5 
17.5 

144. 
159. 

24 43349. 890.85 0.058 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

144. 
151. 
172. 

2.5 
12.5 

144. 
155. 

5.0 
15.0 

146. 
160. 

7.5 
17.5 

148. 
165. 

25 45038. 887.84 0.026 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

130. 
161. 
254. 

2.5 
12.5 

132. 
179. 

5.0 
15.0 

138. 
200. 

7.5 
17.5 

147. 
225. 

26 46517. 888.26 0.016 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

160. 
190. 
278. 

2.5 
12.5 

162. 
206. 

5.0 
15.0 

167. 
227. 

7.5 
17.5 

177. 
251. 

27 48101. 890.39 0.019 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

155. 
195. 
275. 

2.5 
12.5 

157. 
202. 

5.0 
15.0 

163. 
223. 

7.5 
17.5 

172. 
247. 

28 49685. 890.21 0.023 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

151. 
204. 
364. 

2.5 
12.5 

154. 
234. 

5.0 
15.0 

164. 
271. 

7.5 
17.5 

181. 
314. 

29 51533. 989.44 0.023 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

170. 
185. 
232. 

2.5 
12.5 

171. 
194. 

5.0 
15.0 

174. 
205. 

7.5 
17.5 

179. 
217. 

30 52747. 889.3b 0.026 0.0 0.0 0.0 0 1.00 0.0 
10.0 
20.0 

160. 
176. 
224. 

2.5 
12.5 

161. 
185. 

5.0 
15.0 

164. 
196. 

7.5 
17.5 

169. 
209. 



	

				 				 			

	

		 						 			

	

		 					 			 	

	

		 									

	

					 			 			

	

		 						 			

	

											

	

											

	

							 			 	

	

										 	

	

					 			 			

	

		 			 			 			

	

		 				 					

	

				 				 			

	

		 									

	

		 					 		 		

	

				 					 		
	 										 	

	

					 						

VALJES Or PARAMETER DRIVING MODEL 

551).00 560.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 
550.00 550.00 550.00 550.00 50.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 
550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 
550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 
550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 
550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 350.00 
550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 661.00 

1676.00 2871.00 3465.00 3691.00 3909.00 3981.00 3916.00 3940.00 3954.00 3964.00 3964.00 3964.00 
3988.00 3998.00 3999.00 3988.00 3999.00 3988.00 3988.00 3999.00 3999.00 3999.00 4011.00 4011.00 
4011.00 4011.00 4011.00 4011.00 4011.00 4011.00 4023.00 4011.00 4023.00 4023.00 4023.00 4023.00 
4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4023.00 4035.00 4035.00 4035.00 4035.00 
4035.00 4047.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 
4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4035.00 4047.00 4035.00 
4036.00 4047.00 4047.00 4047.00 4047.00 4035.00 4035.00 4035.00 4035.00 4047.00 4047.00 4047.00 
4047.00 4047.00 4035.00 4047.00 4047.00 4047.00 4047.00 4047.00 4047.00 4047.00 4047.00 4047.00 
4047.00 4047.00 4047.00 4035.00 4035.00 4047.00 4047.00 4047.00 4035.00 4047.00 4047.00 4035.00 
4047.00 4047.00 4059.00 4059.00 4059.00 4059.00 4071.00 4059.00 4071.00 4071.00 4071.00 4106.00 
4130.00 4142.00 4154.00 4154.00 4166.00 4166.00 4166.00 4178.00 4156.00 4178.00 4166.00 4154.00 
4142.00 4130.00 4130.00 4130.00 4130.00 4130.00 4130.00 4130.00 4130.00 4130.00 4130.00 4118.00 
4083.00 4071.00 4059.00 4059.00 4047.00 4047.00 4047.00 4047.00 4047.00 4047.00 4035.00 4047.00 
4035.00 4047.00 4047.00 4047.00 4035.00 4047.00 4047.00 4047.00 4035.00 4035.00 4035.00 4035.00 
4047.00 4047.00 4047.00 4047.00 4035.00 4035.00 4047.00 4035.00 4035.00 4035.00 3833.00 2871.00 

to 
4s 2064.00 1543.00 1245.00 1030.00 867.00 764.00 587.00 644.00 610.00 584.00 567.00 559.00 

550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 550.00 



	

		 						 			

	

		 			 			 			

	

		 			 		 				

	

							 				

	

		 		 							

	

		 					 				

	

		 									

	

		 		 			 			 	

	

		 			 			 			

	

							 				

	

		 			 					 	

	

				 				 			

	

		 					 				

	

		 		 				 		 	

	

		 					 				

	

				 				 			

	

		 		 							

	

		 									

	

		 								 	

	

			 				 				

	

		 					 				
	 		 		 							
	 		 		 			 				

	

											

TRI3UTARy FLOW FOR TRI8. NO. 1 

40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
4u.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
4u.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.0C 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 4(1.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 

Ln 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 
Ui 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 

40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 



		 

	

										 			

	

							 		 		 		

	

						 							

	

		 					 				 		

		  

	

			 								 		

	

			 				 						

	

											 		

	

							 			 			

		 

	

							 					 	

	

			 										

	

		 					 		 			 	

	

				 			 					 	

		  

	

							 						

	

					 		 		 				
	 						 						 	
	 		 				 			 				

		 

	

				 		 			 		 		

	

			 			 						 	

	

					 			 					

	

				 			 						

		 

	

					 					 			

	

									 				

	

				 						 			

	

			 				 						

		 

	

			 		 		 					 	

	

						 						 	

	

				 			 					 	

	

						 					 		

FLOW RESULTS AT SLECTED CROSS-SECTIONS 

4/ 2/1976 0 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 912.56 911.55 907.83 903.24 903.20 903.15 902.72 900.36 897.60 893.00 892.42 892.03 391.76 

DEPTH 2.02 2.02 1.70 5.20 7.33 5.60 2.20 2.87 4.33 5.16 2.21 2.59 2.40 
DISCHARGE 550. 550. 550. 550. 550. 590. 590. 590. 635. 6354 635. 635. 635. 

VELOCITY 1.09 1.33 1.80 0.73 0.46 0.86 1.28 1.50 0.87 0.92 1.89 1.44 1.65 

4/ 2/1976 30 
XSEC 1 2 4 1 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.55 907.82 903.24 903.19 903.14 902.72 900.36 897.60 993.05 892.70 892.52 892.45 

DEPTH 2.84 2.02 1.69 5.20 7.32 5.59 2.20 2.87 4.33 5.21 2.49 3.08 3.09 
DISCHARGE 550. 550. 542. 531. 535. 580. 585. 588. 633. 614. 561. 510. 477. 

VELOCITY 0.77 1.33 1.78 0.70 0.45 0.85 1.27 1.50 0.86 0.89 1.48 0.97 0.96 

4/ 2/1976 100 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.55 907.83 903.24 903.19 903.14 902.72 900.35 897.60 893.18 892.87 892.71 892.64 

DEPTH 2.84 2.02 1.70 5.20 7.32 5.59 2.20 2.86 4.33 5.34 2.66 3.27 3.28 
DISCHARGE 550. 550. 550. 546. 546. 584. 583. 586. 633. 617. 571. 544. 527. 

VELOCITY 0.77 1.33 1.79 0.72 0.46 0.85 1.27 1.50 0.86 0.87 1.40 0.97 1.00 

4/ 2/1976 130 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.55 907.84 903.24 903.19 903.14 902.72 900.35 897.59 893.27 892.98 892.84 892.76 

DEPTH 2.84 2.02 1.71 5.20 7.32 5.59 2.20 2.86 4.32 5.43 2.77 3.40 3.41 
Ln DISCHARGE 5506 550.. 550. 549. 548. 587. 585. 585. 632. 622. 589. 571. 560. 
cm VELOCITY 0.77 1.33 1.79 0.73 0.46 0.86 1.28 1.50 0.86 0.86 1.39 0.99 1.02 

4/ 2/1976 200 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.55 907.84 903.25 903.19 903.14 902.72 900.35 897.58 893.33 893.06 892.92 892.85 

DEPTH 2.84 2.02 1.71 5.21 7.32 5.59 2.20 2.86 4.31 5.49 2.85 3.48 3.49 
DISCHARGE 550. 550. 550. 549. • 549. 588. 586. 585. 631. 624. 602. 590. 582. 

VELOCITY 0.77 1.33 1.79 0.73 0.46 0.86 1.28 1.50 0.87 0.95 1.38 0.99 1.04 

4/ 2/1976 230 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.55 907.84 903.25 903.20 903.15 902.72 900.35 897.57 893.38 893.11 892.97 892.90 

DEPTH 2.84 2.02 1.71 5.21 7.33 5.60 2.20 2.86 4.30 5.54 2.90 3.53 3.54 
DISCHARGE 550. 550. 550. 550. 549. 588. 587. 586. 631. 626. 610. 602. 597. 

VELOCITY 0.77 1.33 1.79 0.73 0.46 0.86 1.28 1.50 0.87 0.95 1.38 1.00 1.05 

4/ 2/1976 300 
XSEC 1 2 4 7 • 10 13 16 19 22 25' 28 29 30 
ELEV 913.38 911.55 907.84 903.25 903.20 903.15 902.72 900.35 897.57 993.41 893.15 893.01 892.94 

DEPTH 2.84 2.02 1.71 5.21 7.33 5.60 2.20 2.86 4.3u 5.57 2.94 3.57 3,58 
DISCHARGE 350. 550. 550. 550. 549. 589. 588. 587. 632. 627. 617. 611. 608. 

VELOCITY 0.77 1.33 1.79 0.73 0.46 0.86 1.28 1.50 0.87 0.94 1.37 1.00 1.06 



		 

	

							 				 		

	

								 					

	

		 							 		 		

		 

	

					 								

	

							 		 				

	

						 			 				

		 

	

							 			 		 	

	

					 				 				

	

		 				 			 			 	

		 

	

					 								

	

		 					 						

	

					 		 			 			

	

				 							 		

		 

	

				 					 		 		

	

	

		 		 	 					

	 	 	 			

	

	 			

	

	

		 

	

						 					 		

	

		 				 					 		

	

		
	
					 				

	

		 	 		 			 	 	

		 

	

				 									

	

					 				 		 		

	

													

4/ 2/1976 2100 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 916.58 916.08 912.85 909.56 909.32 909.05 908.56 907.52 906.22 901.35 901.14 901.05 900.97 

DEPTH 6.04 6.55 6.72 11.52 13.45 11.50 8.04 10.03 12.95 13.51 10.93 11.61 11.61 
DISCHARGE 4035. 4035. 4036. 4041. 4045. 4088. 4093. 4097. 4145. 4147. 4146. 4146. 4146. 

VELOCITY 2.67 2.97 3.34 2.35 1.78 2.75 2.38 2.86 1.79 2.06 2.20 2.02 2.13 

4/ 2/1976 2130 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 916.58 916.08 912.85 909.56 909.32 909.05 908.55 907.51 906.21 901.35 901.14 901.05 900.97 

DEPTH 6.04 6.55 6.72 11.52 13.45 11.50 8.03 10.02 12.94 13.51 10.93 11.61 11.61 
DISCHARGE 4035. 4036. 4039. 4044. 4046. 4088. 4090. 4093. 4140. 4143. 4145. 4145. 4145. 

VELOCITY 2.67 2.97 3.34 2.35 1.78 2.76 2.38 2.86 1.79 2.05 2.20 2.02 2.13 

4/ 2/1976 2200 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 915.60 915.42 912.53 909.51 909.29 909.03 908.55 907.51 906.20 901.35 901.14 901.04 900.97 

DEPTH 5.06 5.59 6.40 11.47 13.42 11.48 8.03 10.02 12.94 13.51 10.93 11.60 11.61 
DISCHARGE 2871. 3173. 3587. 3924. 3977. 4060. 4079. 4089. 4137. 4141. 4142. 4143. 4143. 

VELOCITY 2.27 2.51 3.11 2.29 1.76 2.74 2.37 2.86 1.79 2.05 2.19 2.02 2.13 

4/ 2/1976 2230 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.63 912.25 909.75 908.49 908.47 908.38 908.12 907.30 906.06 901.33 901.12 901.03 900.95 

DEPTH 3.09 2.72 3.62 10.45 12.60 10.83 7.60 9.81 12.79 13.49 10.91 11.59 11.59 
DISCHARGE 764. 851. 1171. 1733. 2186. 2759. 3277. 3747. 3971. 4101. 4123. 4131. 4136. 

VELOCITY 0.99 1.53 1.80 1.15 1.04 1.99 2.02 2.68 1.74 2.04 2.19 2.01 2.13 

4/ 2/1976 2300 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.39 911.61 908.58 907.55 907.52 907.45 907.22 906.53 905.35 901.14 900.95 900.86 900.79 

9.90 2.08 6.70 DEPTH 2.85 2.45 9.51 11.65 9.04 12.09 13.30 10.74 11.42 11.43 
DISCHARGE 559. 570. 652. 1052. 1413. 1833. 2347. 2971. 3398. 3791. 3944. 4003. 4039. 

0.78 0.73 2.32 1.92 2.13 1.98 2.11 VELOCITY 1.34. 1.48 0.75 1.65 1.46 1.58 

4/ 2/1976 2330 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.56 908.15 906.78 906.75 906.68 906.44 905.69 904.47 900.70 900.51 900.43 900.35 

DEPTH 2.84 2.04 2.02 8.74 10.88 9.13 5.92 8.20 11.20 12.86 10.30 10.99 10.99 
DISCHARGE 550. 550.

1.32 
881. 1183. 1519. 1938. 2471. 2885. 3359. 3622. 3729. 3792. 

VELOCITY 0.77 
567. 

0.66 1.55 2.14 1.92 2.07 1.56 0.68 1.32 1.77 2.06 1.46 

4/ 2/1976 2400 
XSEC 1 2 4 7 10 13 16 19 22 25 28 29 30 
ELEV 913.38 911.56 907.98 906.14 906.11 906.04 905.79 904.94 903.65 900.11 899.93 899.84 899.77 

DEPTH 2.84 2.03 1.85 8.10 10.24 8.49 5.27 7.45 10.38 12.27 4.72 10.40 10.41 
DISCHARGE 550. 550. 555. 800. 1050. 1330. 1674. 2120. 2494. 2974. 3274. 3398. 3472. 

VELOCITY 0.77 1.32 1.67 0.67 0.62 1.25 1.51 2.03 1.37 1.66 2.00 1.86 2.01 



			 	 	 	 	 	 		 

	

	

	 

		 	 	 	 		 

DISCHARGE +OROGRAPH 4/ 2/1976: 0 TO 4/ 2/1976:2400 

0.0 • • • • • • • • • • 
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• DISCHARGE IN CFS 
EXPLANATION: SYMBOL X-SECT 

A 1 
8 15 
C 30 
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