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FOREWORD

As environmental controls become more costly to implement
and the penalties of judgment errors become more severe, environ-
mental quality management requires more efficient management tools
based on greater knowledge of the environmental phenomena to be
managed. As part of this Laboratory's research on the occurrence,
movement, transformation, impact and control of environmental
contaminants, the Technology Development and Applications Branch
develops management and engineering tools to help pollution
control officials achieve water quality goals through watershed
management.

Many toxic contaminants are persistent and undergo complex
interactions in the environment. As an aid to environmental
decision-makers, the Chemical Migration and Risk Assessment
methodology was developed to predict the occurrence and duration
of pesticide concentrations in surface waters receiving runoff
from agricultural lands and to assess potential acute and chronic
damages to aguatic biota.

David W. Duttweiler

Director

Environmental Research Laboratory
Athens, Georgia
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ABSTRACT

EXPLORE-TI is a computer program that simulates the dynamic
hydraulic and water quality characteristics of a river basin. It
can be used to study the effects of various flow conditions,
waste discharge and treatment schemes on the water quality
conditions of lakes, reservoirs, rivers, and estuaries. This
user's manual provides input instructions for the hydraulic
module of the EXPLORE-I code. Basic programming requirements of
the code are also included.

Companion reports to this document are Methodology for Over-
land and Instream Migration and Risk Assessment of Pesticides,
Mathematical Model SERATRA for Sediment-Contaminant Transport in
Rivers and Its Application to Pesticide Transport in Four Mile
and Wolf Creeks in Iowa, User's Manual for the Instream Sediment-
Contaminant Transport Model SERATRA, and Frequency Analysis of
Pesticide Concentrations for Risk Assessment (FRANCO Model) .

This report was submitted in partial fulfillment of Contract
No. 68-03-2613 by Battelle Pacific Northwest Laboratories under
the sponsorship of the U.S. Environmental Protection Agency.
This report covers the period April 1978 to January 1980, and
work was completed as of January 1980.
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USER'S MANUAL

INTRODUCTION

The Battelle-Northwest (BNW) water quality model, EXPLORE-I
(Baca et al., 1973a,b), is a computer program which simulates
the dynamic hydraulic and water quality characteristics in a
river basin. It can be used to study the effects of various
flow conditions, waste discharge and/or treatment schemes on
the water quality levels in the river basin.

EXPLORE-I is capable of simulating a number of hydraulic regimes
in either a dynamic or steady state mode. These are:

e streams and rivers,

e shallow lakes,

e estuaries or tidally influenced rivers, and
e thermally stratified reservoirs.

In addition, the behavior of the following water quality parameters
can be studied:

e Carbonaceous Biochemical Oxygen Demand (BOD)
e Nitrogenous BOD

s Benthic BOD

e Total Organic Carbon (TOC)

e Refractory Organic Carbon

e Sedimentary Phosphorus

e Soluble Phosphorus

e Organic Phosphorus

e Ammonia Nitrogen

e Nitrite Nitrogen



e Nitrate Nitrogen

¢ Organic Nitrogen

e Toxic Compounds

e Phytoplankton

e Zooplankton

e Dissolved Oxygen
This user's manual is intended to provide the information
necessary for application of the hydraulic module of EXPLORE-I
to a river basin. A summary description of the hydraulic
model used is provided to assist in understanding the code and
selecting the necessary input values. Programming details of

the code are also included.

GENERAL DESCRIPTION OF EXPLORE-~-I

The EXPLORE-I computer model consists of four computer program
modules:

® hydraulic code for river and estuarine flow,

e quality code for river and estuary systems,

® hydrothermal code for thermally stratified reservoirs, and

e quality code for thermally stratified reservoirs.
The hydraulic and hydrothermal codes must be run first to provide
flow and/or temperature patterns which are input information for
the quality codes. The river basin codes are not coupled to the
deep reservoir models, so quality profiles in impoundments must

be analyzed separately.

EXPLORE-I River Basin Codes

As explained above, the EXPLORE-I river basin model consists of

a hydraulic code and a quality code. The hydraulic code, which
is executed first, produces a magnetic tape which contains all
the necessary geometric and hydraulic data used by the quality
code. This separation of hydraulic and quality calculations
allows the user to set up and calibrate the hydraulic model while
gathering data for the quality model.

Each of these codes has two parts, an input program and a calcula-
tion program. The results of the input programs are stored on mag-
netic tape for use by the calculational code. The input codes



check the input data deck for consistency and calculate all time
varying functions needed by the calculational codes. This
allows the user to check his input before executing the calcula-
tional portion of the code. A diagram of the river basin code
is shown in Figure 1.

The hydraulic and quality codes are set up to operate for a
specified number of cycles; each calculation begins with a spe-
cific cycle and ends with a specific cycle. These are normally
referred to as tidal cycles. However, the user can specify a
cycle different from the tidal cycle (for example, a daily cycle)
if no tidal influence occurs in the river basin being modeled.
The quality code will accept two types of hydraulic input:

(1) time varying hydraulic data which in general is not
cyclic in nature; and

(2) steady or cyclic varying flows.

If the user wanted to observe the effects of increased flow from
an upstream source or from time varying additions and withdrawals
of water from the system, option (1) would be used since these
actions are not cyclic in nature. If only constant or cyclic
flows (such as tidally influenced flows) were of interest, option
(2) would be used. With option (2) the gquality code will use the
hydraulic data for one cycle again and again as it calculates the
quality parameter concentrations for a number of cycles.

Since it is difficult to input all the initial velocities, depths,
and flows exactly, both options allow the hydraulic code to cal-
culate for a specified number of cycles before writing out the
results of the calculations or starting to add time varying in-
puts. The time variables used in the hydraulic and quality codes
are discussed below.

The relationship between the time bases used in the hydraulic and
quality codes is most simply illustrated by time lines, as shown
in Figure 2. The variables in this figure are defined as:

® Hydraulic code time variables

NQSWRT

the number of the tidal cycle where printout and
writing of time varying hydraulic data begin.
NQSWRT refers to a segment of time rather than
to a specific point in time; it is the number of
the tidal cycle at which the system establishes
the proper initial conditions.

NTCYC

the number of the last tidal cycle for which the
hydraulic calculations will be performed. NTCYC
also refers to a time segment rather than to a
specific point in time.
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A, Time line

Tidal Cycles with PERIOD = 25 hrs.

TIDAL TIDAL TIDAL TIDAL
l CYCLE 1 l CYCLE 2 ( CYCLE 3 {CYCLE 4

|
L JS SL JS 110 125 llO
Time, Hrs.

TIDAL TIDAL
CYCLE 5 l CYCLE 6 |

B, Time line showing NQSWRT, NTCYC, NTQCYC and zero time for the
hydraulic time varying data and for the quality time varying data
(For example let NQSWRT = 3, NTCYC = 6, NTQCYC = 6, PERIOD = 25)

w— Time = 0 for time varving hydraulic input.

Hydraulic code was run for these TC.*
-

-
HYDRAULIC
CODE fpTC=1 | TC=2 | TC=3 | TC=4 | TC=5 | TC = 6 |
QUALITY O
CODE Quality code was run for these tidal
- —

cycles

@ Time = 0 for time varying quality data.

C. Time line showing NQSWRT, NTCYC, NTQCYC and zero time point for ‘steady
state or cyclic hydraulic data

(For example let NQSWRT = 2, NTCYC = 2, NTQCYC = 6, PERIOD = 25)

Hydraulic The hydraulic data used
tidal cycle here by the quality code is
HYDRAUL IC <simulated~ a repeat of the TC simulated.
CODE | ¢ < 1% c-2 | 1c=3 ch=4 TC = 5 ITC=6|
QUALITY | I | | | |
CODE 0 - -
Quality cycles
simulated

«@—Time = 0 for time varying quality input.

*TC = Tidal cycle

Figure 2. Relationship of time base in hydraulic
and quality codes.
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PERIOD = period of one tidal cycle in hours.
® Quality code time variable

NTQCYC = the number of the last tidal cycle for which the
quality model will be run. The gquality model
will be run for the tidal cycle number starting
with NQSWRT and ending with NTQCYC.

For the purposes of diurnal calculations the quality code assumes
that the start of the time varying data is midnight.

HYDRAULIC CODE

The hydraulic submodel used by EXPLORE-I (Baca et al., 1973a)
was originally developed for the receiving water block of the
Storm Water Management Model (SWMM) by Water Resource Engineers
(WRE). Because the SWMM hydraulic model has been previously
applied successfully to various problems, Water Resocurces Engi-
neer (1966), Callaway et al. (1969), Metcalf and Eddy (1971},

it was chosen for this study. An extensive discussion of the
theory appears in Callaway et al. (1969) and Baca et al. (1973a)
and will not be given here.

The hydraulic code used by EXPLORE-I solves two-dimensional
problems with one-dimensional equations by requiring the two-
dimensional system to be described by a set of interconnected
"channels" and "junctions" which represent the actual physical
system. The equations of motion and continuity for a one-
dimensional hydraulic system consist of two simultaneous
equations referred to as the Saint Venant equations. These
equations can be written in terms of the discharge, rather than
velocity, as the primary kinetic variable. For flow through a
channel of rectangular cross section, these equations are:

0

o
Q
ju 3

au ou dh _ _

ot + qu + gax gSo t gSf gSw 0 (1)
and

8h 39 .

bat + 5 T 0 (2)
where

g = gravitational acceleration

h = water depth

u = vertically averaged velocity
b = channel width

q = discharge



So = bottom slope

Sg = friction slope due to bed shear stress
Sy = friction slope due to wind stress

t,x = time and space coordinates, respectively.

The code uses a modified set of one-dimensional Saint Venant
equations to model the two-dimensional flow in an estuary or
river basin by superimposing on the estuary or river basin a
grid of junctions and channels. Only one-dimensional flow 1is
then allowed in the channels connecting the junctions. Each
junction in the system is a water and potential energy storage
element which is characterized by its (1) surface area, (2) water
surface elevation, (3) bottom elevation, and (4) the actual (X,Y)
coordinates of the junction points. The water storage of the
basin or estuary is represented by this series of junctions.

Flow between these junctions is through rectangular channels
which connect the junctions. A channel is described by its

(1) length, (2) width, (3) Manning coefficient, (4) average
bottom elevation at the midpoint, and (5) the junction numbers
which lie at its end points.

Thw two Saint Venant equations are not solved simultaneously for
this system. Instead, the one-dimensional equation of motion,
Equation 1, is solved for each of the channels in the system on
the basis of the present values of the junction heads. Velocity
and flow in each of the channels are thus determined. Next, the
modified equation of continuity, Equation 3:

gy %gl = ZE 0, + (Q%“‘ - 05" - Q§V> (3)
i=1
where
Agy = surface area associated with the junction j
Qi = flow of a channel i connectivy to the junction j

Q%m = water importation rate to the junction j
(source term)

Q€X = water exportation rate from the junction j
J {sink term)

Q?V = evaporation rate

is solved for each of the junctions on the basis of the predicted
flows in each of the channels. This process is repeated for the
duration of the simulated time period.
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Hydraulic Data Input Information

An example of the nodalization of a river basin is shown in
Figure 3. The selection of junctions and channel locations and
the necessary data for each is discussed below.

Junction Data. The selection of junction points and the distances
between them are determined by a size of a time step desired for
running the hydraulic model. For a large problem a time step
greater than 100 seconds would generally be used. For most estu-
aries and large rivers (say, flows greater than a few thousand cfs),
the maximum time step, At, which can be used for a given channel
length, L, is determined approximately from

At < L (4)

> @ﬁ
where

R = the hydraulic radius (R = average water depth)
of the channel

L

length
g = gravitational constant

Figure 3 shows the initial nodalization of a sample river basin.
After running the model, the user might wish to add new junctions,
change the locations of junctions, or remove junctions to improve
the simulation results.
Figure 4 is a worksheet which can be used to gather the data
necessary to describe the junctions. As indicated on the work-
sheet, and described in succeeding paragraphs, hydraulic data are
reguired for:

1) the average water surface elevation for the junction point,

2) the water surface area associated with the junction point,

3) any significant inflows to the junction point from small
streams, tributaries or other sources,

4) any significant outflows from the junction point,

5) the average elevation of the bottom of the river or
estuary for the junction point, and

6) the cartesian coordinates of the junction point (necessary
only if the effect of wind stress on channel flow is being



NOTE THAT CHANNEL LENGTH
S THE DISTANCE IN RTVER
FEET BETWEEN JUNCTIONS
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Figure 3. A sample river basin.
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calculated).

The water surface elevations need only be a reasonable guess,

as the code will predict the correct head after the simulation
has run a day or two. The initial head can be determined from
the elevation (taken from topographic maps), by adding the known
water depth at the junction point to the known elevation of the
river or estuary bottom, or from other sources (e.g., Corps of
Engineers records, if available).

The surface area of a junction is bounded by the lines which
connect the centroids of adjacent areas. Figure 3 illustrates
the method of determining the surface area of a junction for
almost any kind of junction point. The surface area can be
obtained by planimetering topographic or navigation maps.
Junctions with tributary inflows which are not modeled should
be accounted for by a representative surface area.

Inflow rates for tributaries or streams which are not modeled
but contribute a significant amount of water into the junction
should be specified. Outflow rates for unmodeled outflows
should also be specified.

The average elevation of the river or estuary bottom for the
junction point can be determined from

¢ physical measurements;

e navigation charts or topographic maps which give sounding
contours for the river or estuary (any good method of
averaging this data can be used to determine the average
junction point's bottom elevation; see Callaway et al.
(L969) for one method; and

e data (such as from the U. S. Corps of Engineers) avail-
able on average water depth versus river mile (the area
under this curve can be integrated and divided by the
channel length to determine the average water depth
for the junction).

The cartesian coordinate system used to define the (X,Y) values
must be a right-hand coordinate system, i.e., the positive Y
axis must point north.

Channel Data. Figure 5 is a worksheet which can be used to
gather the data necessary to describe the channels. As indicated
by the channel worksheet and described below, hydraulic data must
be gathered for:

1) channel length,

11
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2) channel width,

3) average elevation of the channel bottom,
4) Manning coefficient for the channel, and
5) initial velocity in the channel.

The length of a channel is simply the distance in river meters
between the two junction points which lie at either end of the
channel (see Figure 3).

The channel width is the average surface width of a river or trib-
utary channel or the distance between centroids of adjacent areas
for an estuary channel (see Figure 3).

The average elevation of the channel bottom can be estimated as
the average of the bottom elevations of the junctions at the ends
of the channel.

If actual measurements are not available, the Manning friction
coefficient for the channel can be estimated from Table 1 below.

Table 1. A Tabulation of Representative Values of the Manning
Friction Coefficient for Various Types of River
Channels (Henderson 1966)

Natural River Channels

Clean and straight 0.025-0.030
Winding, with pools and shoals 0.033-0.040
Very weedy, winding, and overgrown 0.075-0.150

The initial velocity must be supplied only for channels where a
stability problem might exist. Flow and velocity in the channels
are positive when the flow in the channel is from a low junction
number to a high junction number. In an estuary or large river
where the channels are more likely to be stable, 0 can be input
for the initial velocity.

Controlled Nodes and Upstream Boundary Conditions

The solution of the hydraulic problem requires two driving
functions:

® a time varying function to control the head or outflow

for the downstream end point junctions (controlled
nodes), and

13



e an upstream constant or time varying flow input for the
upstream end point functions.

For the sample river system in Figure 3, constant or time vary-
ing inflows would be specified for upstream junctions 14 and 16
and a stage versus time history would be supplied for the down-
stream controlled node 1.

Constant inflows to upstream end point junctions are simply
specified as inflows on the junction data sheets (see Figure 4).
Time varying upstream inputs are handled as indicated below.

Controlled Nodes, Controlled nodes, which are required at

every downstream boundary in the river system, specify the
boundary conditions. When simulating an entire river basin it

is likely that points of discontinuity such as dams, waterfalls
and locks will occur in the hydraulic system. These are not
downstream end points but they must be controlled as if they
were. The original structure of the SWMM code would have
required simulation of each portion of the river basin lying
between two discontinuities as a separate problem. The modified
code used here nodalizes the entire river basin to include these
discontinuities and locates a controlled junction at each point
where flow or head is to be specified. An associated controlled
channel must connect this controlled junction with the next
downstream junction.

Use of the controlled nodes and channels must conform to the
following rules:

¢ Controlled junctions must be numbered first; for instance,
if there are N controlled junctions in the system they
must be numbered as junctions 1 through N.

e Each controlled junction (except a tidally influenced
one) must have only downstream flow.

® Fach controlled junction must have only one controlled
channel connecting it downstream to another junction
(or seaward, with no junction, in the case of a tidally
influenced junction). The controlled channel must be
assigned the same number as the controlled junction
with which it is associated.

® No two controlled nodes can be directly connected by a
channel.

Except for these restrictions, numbering of nodes and channels
can be carried out in any order.

Six types of controlled nodes are allowed. They are:

14



1) a weir type, in which the flow over the weir and out of
the controlled node is determined by the formula

-a_ VB3
Q Al(H A2) (5)
where

Q = flow, m3/sec

H = water surface elevation upstream of weir, m

Ay = weir coefficient
A, = elevation of weir, m
Ay = welr exponent

2) a tidally controlled node at which the stage versus time
history is specified;

3) a Q versus H dam, where outflow 1is controlled as a
function of the dam upstream water surface elevations
[the user inputs an array of (H,Q) points which are fit
by polynomial regression to form a function to predict
Q for any value of H];

4) a dam at which head and outflow are both known functions
of time [the user supplies an array of (t,Q) points and
an array of (t,H) points; these arrays are fit by poly-
nomial regression and two time functions are formed, one
to predict Q as a function of time and one to predict H
as a function of time];

5) a dam at which head is a known function of time [the out-
flow from the dam is determined via a mass balance; an
array of (t,H) points is supplied by the user and a poly-
nomial function is fit to these data pointsl]; and

6) a dam at which outflow is a known function of time and
head must be determined from a mass balance [an array of
(t,Q) points is supplied and a polynomial fit of the data
is performed].

Time Varying Inflows or Upstream Hyraulic Inputs from Discharge
Hydrographs. The user can specify time varying inflows to any
junction in the system by indicating the number of time varying
inputs and an array of junction numbers where these inputs are
to be added. 1In addition, the user must supply an array of
(Q,t) points for each input where Q is the discharge and t is
time. These arrays are then fit via polynomial regression

and functions are formed so that the inflow or outflow can be
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predicted for any time.

Evaporation and Wind Stress. If in the river basin being simu-
lated evaporation or wind can significantly affect flow patterns
or water quality, the gross effects of these factors can be
accounted for. The user can supply an evaporation rate in
(inches/month) and the average wind speed and direction for the
entire basin.

Tributary Channels. The original SWMM hydraulic code was modi-
fied to allow the marking of "small tributary channels" which
became necessary at every junction between a large river and a
small tributary (Baca et al., 1973a,b). The original code cal-
culates the hydraulic radius of a channel by averaging the char-
acteristics of the nodes at the ends of the channel. 1In a
single river or an embayment all of the channels have similar
characteristics and this is a valid estimation. However, at the
junction between a large river and a small side tributary the
characteristics of the small tributary channel are grossly over-
estimated by averaging the properties of the nodes at the chan-
nel ends. The properties of the channel are most like those of
the first upstream node in the tributary (except when backflow
to the tributary is allowed). The changes in the hydraulic code
allow the user to mark the small tributary channels and asso-
ciate with each of these channels the characteristics of the
first upstream node in the small tributary. The revised code
then simply calculates the channel properties for the small
tributary channel on the basis of the properties of the marked
upstream node. If there is backflow to the tributary, channel
properties are calculated in the normal manner.

Hydraulic Input Data Deck Preparation

After the river—-estuary system has been nodalized as described
above and the data sheets for the junctions and channels have
been prepared, the input data deck is prepared. As mentioned
above and in the following section, the hydraulic code consists
of two separate executable programs, an input code (IMAINT and
associated subroutines) and a calculation code (HMAINT and asso-
ciated subroutines). Table 2 and Figure 6 indicate the input
data format and the relative order of the input card deck
required for running IMAINT, the input code. Modifications in
Table 2 from the 1973 version of EXPLORE-I include a change from
English to metric units for all variables, a maximum value for
the number of data points used in defining the time varying
function (see data group H9), and an additional variable,
HYDEND, in the hydrograph input requirements (see data group
H10). Input variables in metric units are converted to English
units within the program. An additional input modification
noted in the text includes the requirement of assigning the same
number to a controlled node and to its associated controlled
channel,
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Table 3 and Figure 7 provide input specifications for the
additional cards required for running and receiving output
from the calculation code. ©No output is printed or plotted
while the hydraulic code is running. As the program is run, a
scratch file of the time history of the flows, velocities,
heads, inflow, outflow, and volumes for all the junctions and
channels is written to tape. These values are output once, as
average values, for each quality time step. This scratch file
begins with tidal day NQSWRT and is written through tidal day
NTCYC. Since a hydraulic model of a river basin can produce
voluminous output, the code has been set up to allow selection
of junctions and channels in user-grouped and labeled sets of
20 or less for print and/or lineprinter plot output. Any
particular or conti uous set of 7 or less simulated tidal days
starting with tidal day NQSWRT can be specified. Limiting the
output to groups of 20 or fewer junctions and channels will
prevent production of unwanted volumes of printout. However,
since at times the user may want printout for more than 20
junctions and channels, as many groups of 20 or less as are
needed may be requested. An advantage of this method is that
the output can be ordered into reaches or tributaries.

Data card group Pl allows the user to request the punching of

a restart hydraulic deck. The restart deck includes the H group
of data cards, with revised values for the initial water surface
elevations of the junctions and for the initial channel
velocities.

Figures 8 and 9 provide an example application of the hydraulic
component of EXPLORE-I to Four Mile and Wolf Creeks in Iowa.

For this case, EXPLORE-I was run by a UNIVAC 1100 computer.
Figure 8 is a stick diagram of the physical layout of the sys-
tem. Figure 9 is an annotated listing of the input data used

in this application and described in Tables 2 and 3. As can be
seen from Figures 8 and 9, junction 1 and associated channel 1
are the downstream controls, with the control being a dam with

a constant head of 1.0 m (option 5). Junctions 2 and 26 have
constant inflows; a hydrograph input exists at junction 14.

The simulation runs for 2 days (NTCYC = 2). Printed output will
be obtainable for each hour of the two days output values and
plots for all 57 junctions and channels. The accuracy of the
input data for the initial channel velocities indicates that the
listed input is the result of a restart deck.

PROGRAMMING INFORMATION

This section describes the two separate executable programs -
the input code and the calculation code - which constitute the
hydraulic module of EXPLORE-I. Figure 10 shows the relationship
of these programs, which must be executed in sequence. A

26



(02) MON 08-9L
: (Rexre sTU3 Aq pe3eloTp :
ISPIO YR UT Sq TTTM
. no3utad uoTiounl ay3)
suou (€) MIN paxrsep ST jncautad 21-6
(2) MON UYoTyM IO3 SI9quUNU 8-G
(T) MDN uotzounl 4N Jo Kexay p-T G102 qd
(0Z>) poasenbex sT uoTjRMIOFUT 30Td
auou deN  Io/pue jutad yoTyM 103 suoTiounf JO Joqumu SYL 0T-T 0TI vd
(DXDIN > TAVAI> IMMSON) (L > oq 03 pegmurTy
auou ST TAVAI - TTAYAI &30u) pejjord xo/pue
AVAI pejutad eq o3 Aep TepT3 3SeT SY3 JO I9qUNU Sy 0Z-1T g
(9]
suou (TAVAI > TAVAI 5 IMMSON) Sousumoo TTT bBurijord
TAVQT Io/puwe Sutjurad szoym Lep TepT3 JO Ioqunu aSyj 0T-T 0TIZ €d
0z ‘T=I pa330Td 30/pue pejutad oq O3 e3ep TauUURyD
suou (I)IIINM  pue uoTaowml jo dnoxb aya 103 oT3T3 aaTadrIosaq 08-T ¥Y0Z zd
‘pe3joTd 10/pue pejutad oq 03 sTsUueyd pue suotzoun(
SSOT 10 0z JO dnoxb yoes 103 pojeadea axe gd - zd sdnoxb pxed
*peyound aq
O3 }O9p IILISOI B SOSNED () UBYl I9UI0 Joqumu Auy
suou MOEAI *3O9p 3xedsax e jo buryound sy 3senbex o3 yoITMS S-T GI 14
anTen aumeN UoTIATIOSSq swmToD JRLTIOI dnoxn
jnezaq  STqeTIeA pxes

2p0O) uoT3eINOTER) OTTNeIPAH wWOId
and3no 30Td pue 3uTad ‘yound burissnbsy I0J spIed TOIJUOCD ¢ ST]JeEL



(s301d ayz ssoaddns
USR0 = SIOIN)  Spesy uotiounf pue smOTI

3UoU SIOTAN TouEyD sy3 xo3j s307d 3senbox o3 yojlImMg G-T cT 8d
p\u
(0Z) MON (*Kexre 08-LL
: STU3 Aq pejeloTp I8pIo :
S} UT 8q TTTA 3nojutad
: TSuueyd 8YL) PpaITSSP ST
suou (€) MON uoT3RUIOFUT 30Td x0/pre Z1-6
(2) MON Jutad YoOTyM JO3F SITOCUNU 8-
(T) MON TouuweyD JdON JO Aexry P-T PI0C Ld
(0Z>) pegsenbex ST uoTjEuIOFUT 30Td
|suou dON I0/pue JuTId YOTyM I0J STUURYD JO JSUNU SYL 0T-T 0TI 9d
onTen aueN UoT3ATIOS9q SUMTOD ARULIOT dnoxs
Imezaq STaeTIRA pIRD
(ponutiuoo) ‘€ o1qelL



*9pOD UOTIeTNOTeD DITnNeIpiy
I-3907TdXd MNE 9Y3} BUT3IndSX® I03 UOTIONIISUOD 3oop eiep ordues *L 2anbrg

_ (QdVD 1041INCD)

ayvd 80f J0 N3

\\ﬁl‘ A
\l
s
WL\,
\1
\J
\
- \__0¥V) 1041NOD) Q¥VO NNY ONY Q¥¥0 1 ¥3sn )
. \_INIWNOISSV T114 HOLV¥OS NV SINIWNOISSY 3dVI INdIN0 - INdNT )
~ \_(0¥¥J TO4INOD) W¥¥9IO0¥d NOILYINOIVD JIINVAQAH HLNIAWOD ]
1 _ NOTIVITOTVD )
e \_ Wvd90dd /
~ g R
4 - )
- /
- A
- /)
{__(G¥VJ 10¥INOD) Wv3908d NOILVINJTVD 3HI 31033
_ 107d - INT¥d - HONAd /"
SN A
. MNW )
\_ 8d - 1d SANO¥O QYY) /
\— /
\. /
- /

29



L

L

LG 99 §§ v§ €9 ¢S
{5 96 8% bs €S ¢S

‘wo3sks o1dwexa Jo 3nolkeT *g§ 9aInbtd

1S 0§ 6v 8¢ v 9V Gv vy E€F v
IS 05 6v 8y Ly 9V Sv vv £V b

v OF 6€ 8¢ (£ 9 GE pE €€ <€
Iy O 6€ 8¢ Lt 9E G pE EE <€

MOTINI Q3HSYILVM

lE 0€ 62 8¢ [L¢ 92
te 0 62 8¢ L2 9¢

-
1

f

MOTANT INVLISNOD

MOT4NT
NVLISNOD

30



‘9poo oTINeIPAY I0F 309p e3iep 3ndutr ordwes Jo burlsTT ‘6 9INbTJ

€E*ES 00°* 00° L1900° ©56%€G z1
09y 00° 00°* $9900° 62055 13
9966 00° 00° $5900° €0T119¢ ol
£5°96 0o* 00 €%900° 9LT* LS €
09°L5 00° 00°* 2e900° 06286 8
L9°85 00°* 00° 0z900° wZES6S L
€L°66 00° 00* 6G900° 86€409 9
08°09 00°* 00°* 86500° CLH*19 5
L8°19 00° 00 L6500 87629 4
€629 00° 00° $L600° 229%¢9 ¢
00°%9 co* 00°2 %9500° B69*Y9 4
Sa¥VYo NOILONAL 6o°* 0o* oo 62880° 000°1 ¢ SH
gz &2 mm
5
vl ¢h
1 1 1 1 ‘0 0 *0 *00T *1T  *yz 2 TH
ZZ_ANV 12 1d3S*€L61
W3LSAS ¥JIYD 370M ANV 31IW §NO4 gu
dnoxs
—
PI®D ™
WHY¥O0dd LNdNI 3HL 31nJ3%3 PAD) 70dFUOY
aaanduwo)
3307 LANT JITNHMJAH 3HL 40 4033 ddgd NHELH04
WHAD0Ed LNANI 3HL 3714W0D
AFLNI¥d 3NIT 3HL SI 3 LINN
HIOHIH Jakd FHL 51 S LINA
squsuubissp 31un assyl 34 94 4 8pIDO
paanbod opoo UOLIDINOT DD (Z LIMA ND Q3¥0LS 33 TIIM 3003 ALITEND 3HL 404 LNdIND J1INHEIAH 3HL 3 7043U00
o1 Inoaphy puv 2poo AdHl J3INTH A0 A3NMO 4330 =0 3704 (NINHWESd o 0L 2 1IN NDIZSH %ﬁwﬁﬁwmm@
andur o11npaphy aYg a93nduoy

34Ul HOLEEIS 40 3714 HILHEDS B 0L F LINA NBISSY
GaH2 31 dWd NOM H35N0



SaEYD TANNVHO

£G0n*
580%°
0000°*

00L0"
00L0*
00%0°

010%°*2Z9
089v*e9
0000°*

Le*l

wLvL

1i*y

gheg

38°*9

[’}

096

L6°01
el
TL*el
80°6l
ah*91
gLt
0261
Ls*0¢
né6*12
Teeee
89°42
G0°*9¢
Z2heLe
0g*ge
LTI*0¢
n6°1¢
16°2¢
82 He
89°6¢
20*L¢e
6€°8¢E
9L%6¢
elely
1s%2v
g88°%¢v
CA AN 3%
EG*ON
6S8°1Yy
992y
eLoew
6L*HY
988Gy
€69y
00°8Y
906y
€1°0¢
02°*'1¢g
92°2¢

0022°L
0080°L
09L6°9¢

0o°*
gor
0o0*
co°
00°*
0o*
0o*
00*
0o*
oo*
0o*
0o*
00*
00°
oo°
00°
oo*
oo*
00°*
oo0*
00*
(6100
0Q°*
00°*
00°
00°
00°*
Qo°
oo*
00
oo*
00°
oo°*
oo*
oo*
00t
00°*
00°
00°*
00°*
00*
00*
00°*
060°*
00°*

000L*%08
000L°*v08
0000°*v1wd

oo*
0o-*
00°
Go-
006°
00°
oo*
00°*
00°
00°
00*
00°*
0o*
00*
00°
00°*
00°*
Qo
00°*
0o0*
0o*
00*
Qo*
co°*
00°
00°*
00°*
Go*
00°*
00*
oo*
00°s
(010
00°*
oo*
00?*
co°*
00°*
00°*
00°
00*
Q0*
co*
00°*
00°*

(pPNUT3UOD)
v €
€ 2
1 o0
62880°  €£€L°1
62880° sev e
62880° 166"
62880° 180°9
62880°  L9€°L
62880° 8LL*8
62880°  wll°01
©2880° L6y 11
60980° 098°21
88£80° swzenl
89180° BI9°ST
Lv6L0® 66691
92LL0°  9LE®BI
S0620°  LGL*61
78200 LE1°12
490L0°  61g°22
€9890° 868°€7
2z950° 28262
10%90°  999°92
18190° 150°82
09650° SEn°62
6€L50° 028°0¢
61s50°  90e°et
86250° S65%€€
L1050° €86°¥E
95840° ELE*9E
9£9%0° "9L*LE
628450° 951°6€
Siyn0*  L1e*0%
S1v%0®  L0G°1v
STyn0° 8OT°EY
STHn0*  616"%h
€2800° 2SL°6€
11800° EEETEY
60800° EnEEY
66400° Livred
8LL00°  612Z°%v
95200° 1245w
§5L00° w2y 9
#%100° 2eg Ly
€€L00° 986°8Y
12200° §9916%
01200° 9€L°0§
66900° 11816
86900° z88°25

‘g 2anbta

32



96€E *—
Ggley
Lege®
S60%°
e68¢c°
196¢°
898¢ *
9.8¢€"°
668¢°
106¢e°
ce6e*
796¢€°
866¢e"*
0% *
hgon*
ceIn*
6LTH*
9een*
162v°
ogen*
TiHn*
gLuy®
Lagh*
£29%°
669%°
8Ly *
ZL8%?
0L6%"*
I
TLhn e
662%"*
104%n*
216z
qLe1”®
8L80°
6191°*
00¢ee*
gele”
996¢ *
£69¢*
299¢*
2lLe*
1zLe"
€6Le*
eLie?
oose*®
n28¢e"*
1s8¢°
LiL8e"®
506¢°
ceo6e”
296¢°
z66¢e"
220%°*

oo%o*
oong*
oono*
oo%vo°
Co%0*
oono*
00%0°*
oovo*
oono*
00%0*
00%0°*
oo%o0*
00%0°
0o#%0*
0o%0*
oo%vo*
00%o0*
oonwec*
oo%o*
00%o0*
Qo%wo*
oow0*
Qo%wo*
0o%0*
0o%wo*
oo%vo*
0o%w0o?*
00%0°*
00%0°"
oo%wo*
oo%wo*
oo%wo "
0040
00L0"*
ooLo*
00L0°
goLo’
0oL0"
0oL0"
00L0°*
coLo*
00L0°
00L0*
0oL0*
0oL0*
00L0°
00L0*
goLo*
0oLo*
QoLO*
0o0L0"
00L0°*
00L0"
0oL0*

0989°
0Ls0°%2
08Z%*¢e
0008y
01L1°9
0cne*L
0cié6°8
0%82°01
0869°11
0L20°%¢1
086€°%1
069L°41
oowi*L1l
0116°81
0Z2g8*61
ongZ*1e
0%e9*2e
0566°¢Z
0L9€°92
06€L°92
0011 *82
o18n*6?
02s8°0¢
Oweleze
0s66°tE
0996 °%e
0LEE *9¢
0goL°Le
06L0°6€
00sv 0%
otee8*ty
0261y
0L26°8¢
Oh66°6¢
or90°1%
0getl*ey
0661 ey
0292 %%
062e°aY
096¢€°9Y
Ceg9n Ly
ooes 8y
0L65°6%
0999°0¢
oteL*1s
086L°2¢
0698°¢€¢
0Ce6°we
0666°55
0990°LS
Ocel 86
0002°6%
0L92°09
Ovee*19

09L6°9¢
09La°*9¢
0946'9¢
09L5°9¢
09L6°9¢
09L5°9¢
09L4°9¢
09L6°9¢
0611°9¢
0602°¢gt
016 weE
OLLE EE
0Z9%*2¢c
ogve°le
0€£€9°0¢
o6tL*6C
0v08°8¢
0gé68°Le
06L6°*9¢
0190°9¢
VR AT
oeeZ* %l
ogIe*ed
owow°*ee
os8%°1¢
0646°0¢Z
009961
094L°81
oggee*sl
0882°81
0882°81
ogge*gl
0v62°01
0%G1°01
o%10°01
OnL8*6
05€eL®6
06649°6
0Gen 6
0gsle*6
0gL1%6
06e0°*6
0968°8
09s.L°8
0L19*8
oLLn*8
0g8ee°8
ug61°*8
0660°8
0616°L
ooLL*L
06€9°L
066v°L
066t °L

0000°%1%e
0000°*%1%e
0000 w12
0000°*#1%¢
0000°*h1%2
0000°*%1%Z
0000°%Iwe
0000714
0000°*%1%Z
0000°*H1I¥®2
0000°*%1%e
0000°%14e
0000°%1%n2
0000°*Hw1H2
00007142
0000°#71%Z
0000°*%1%<
0000°*%1I%e
0000°*%1%2
0000°*%Ine
0000°%1%Z
0000°#1%¢
0000°*%I%e
0000°7Iwe
0000°*71I%e
0000°*%1I%e
0000°*w1#e
0000°*w1Ine
0000°*%1%2
0000°n1Iwc
0000°*%1%2
0000°* %1%
000L°%08
000L°*%08
000L*%08
000L°%08
000L°%08
000L°%08
000L°v08
000L°*%08
000L %08
000L°*%08
000L°%08
000L*»08
0004*%038
000¢ *%038
v00L*%08
000L°*%08
000L*%08
000L°%708
000L*H08
000L*%08
000L°v08
000L°Y08

(PONUT3UOD)
s 1
s 9s
95  §§
6 %S
v €6
€S 25
Zs 1
15 os
0s 6%
6% 8y
CURE
v 9
9% g
sy wy
Wy (3]
€v 2w
v 1w
v ov
or 6t
€€ 8¢
8e L€
Le  9¢
9¢ g€
T T
ve €€
€€ 2¢
2e 1€
1€ o¢
0 62
62 8¢
€2 L2
Lz 92
oe 62
sz we
vz €2
€2 22
2z 12
12 o0z
0z 61
61 81
8T LI
Lt 9t
9T o1
ST w1
91 €1
€T 2t
21 1t
1 ot
ot 6
6 8
8 L
L 9
) G
S Y

6 2aInbta

8H

33



0%

0%

gd-zd 3O 3eaday
0z

0z

andut ydeaboaply
)OU poTTOIIUOD pEBSY JuelSUC)

(ponuT3UOD)

‘6 2aInbtg

aygvy T0HINOD

NNy 40 aN3

JAINdNOD
1
LG 9& 98 Hg €49 ¢¢g 16 0 6% 8% (v 94 Gy vy eH 2% 1In
L1
LS 9% 68  %¢ £Es 29 16 06 6% 8% & 9 GH Hy ¢4 ¢¢mn 1y
L1
L 1
WHIYD 4TI0M GNV A33HD ANIw »Nod
T
6¢ 8t LE 9t GE % €€ ¢ e 0 62 82 L2 92 g2 wZ €2 22 Te
0z
6¢ 8e Leg 9t GE he t¢€ ¢ e 0€ 62 8¢ LZ 92 g2 W € éz 12
QZ
L 1
X33IYD FTI0M ANV A33¥D JTIW 3N0=
T sa
61 81 LT 91 sl 41 [ 4 Z1 1T 01 6 8 L 9 S Y € 2 1 Ld
0e 9q
61 81 L1 91 Q1 LA el 21 11 o1 6 8 L 9 4 L4 € Z I WQ
02 d
L 1 ¢d
Sd338D 4TI0M OGNV 433D 311w ancd N&
° 1d
WdEDT A4S WT1LEIADTHT IHL IANIIHI pavy 10a3U0)
aagndwoy -«
™
30 FRidabE SHL 40 030 Co'id NHH1MO0d
@%Bb NO%%SOQ
37 14M00 aoandiuo)
I Y e R T 222 S S R 22 2 22 s RS R RS R SRR SIREIEFLESESRSELTIIETII R RS LSS S L L 2 8 3 HHMW
aN3s o

*00HHI=ANSQAH  *0 HaG P E6L P HEY ¢ BLO Y 4lL**9LL"46¢B"®

¢988°¢GHE ¢ CT0°T¢NB0°T¢90E°T¢TT0°31498L*02“BZL LTTvO TT Gl e 9N =A
COQTe P T QUG 60T o2 o620 8600 0008 0GeeHe 280 e0()s]
9=XYW¢I=NIW‘6T=W TAYVOY

o°t1

MOTANIT Q3HSAUILY]) MOH
L ] .mm

H
18No9 H



r— = — —{ - A
EXECUTIVE PROGRAM
"IMAINT" CARD READER
MAKE UNIT ASSIGNMENTS (UNIT 5)
AND “CALL INH" THE MAIN HYDRAULIC
INPUT SUBROUTINE INPUT CARDS

1

y

MAIN HYDRAULIC INPUT SUBROUTINE
HINHII
READ IN INPUT DATA DECK AND INTERPRET
CARDS AND CALL THE REGRESSION
SUBROUTINE AND TIDAL COEFFICIENT
SUBROUTINE AS REQUIRED PRODUCE/
LINEPRINTER OUTPUT AND OUTPUT TAPE

4

y

| |
l |
I SUBROUTINE "REGRES" SUBROUTINE "TIDCF" |
| | READ IN NAMELIST READ IN NAMELIST
CARDS SCRATCHFILE CARDS FROM SCRATCH | |
| 1 AND PERFORM FILE 1 AND FIT THE
RECRESSION ANALYSIS SER SIIPPIIED TIDF DATA |
| 1 . |
I y [N
} | ‘J "] LINE PRINTER
» - | (UNIT 6)
PERFORM AN N th PROGRAM TO MAKE
| LINEPRINTER PLOTS
ORDER POLYNOMAL OF THE REGRESS ION
REGRESSION
BITS
3
l ‘ |
[ FUNCTION SUBROUTINE |
"SIMUL" " ORT"
| SOLVE A SET OF l
N SIMULTANEOUS |
l EQUATIONS UNCTION |
| "SORDER" |
I BNW EXPLORE - 1 F“ngf, 10N |
HYDRAULIC INPUT CODE |
e o e e e

Figure 10. Relationship of the hydraulic input, calculation
and output codes.
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ON LINE
CARD PUNCH
FOR PUNCHING|
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FILE
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' EXECUTIVE PROGRAM ]
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. MENTS AND “CALL HYDCAL' TO
e DO THE CALCULATIONS AND THEN |
CALL HYDPLT" TO DO THE
PRINTING |
v 1 T
MAIN HYDRAULIC CALCULATION SUBROUTINE I
"HYDCAL" CARD READER \‘
READ IN THE NECESSARY INPUT DATA FROM L | (UNIT 5)
UNIT 2 AND THEN PREPARE IT AS AN OUTPUT  fem——g _ PUNCH-PRINT-
FILE FOR THE HYDRAUL!C DATA TO BE SAVED | PLOT DATA DECK
FOR THE QUALITY PROGRAM. PREPARE THE |
SCRATCH FILE ON UNIT | FOR USE BY SUB- N
ROUTINE "PLOT". DO THE ENTIRE SET OF {ERROR |
MESS| LINEPRINTER 1

AS NEED TO GENERATE THE TIME VARYING

GENERATES ALL TIME
VARYING DATA FOR
CONTROLLED NODES
AND FLOW HYDROGRAPH
INPUT

FILE

THE PRINT AND PLOT INFORMATION
REQUESTED BY THE USER

DATA. PUNCH RESTART DECK WHEN AGES | (UNIT® ‘
REQUESTED. | L c
F 3 y I
v
SUBROUTINE SUBROUTINE "HYDPLT" ’
"GENFUN" THIS SUBROUTINE PRODUCES

& B 3

b

SUBROUTINE
"FIND"
THIS SUBROUTINE
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-

SORTS SCRATCH FILE 1
FOR THE DESIRED DATA

A 4

SUBROUTINE
"SORT"

SUBRQUTINE
"PICTO"
SAME AS PICTUR
ESSENTIALLY

A 4

BNW EXPLORE-1
HYDRAULIC CALCULATION

FUNCTION |
"SORDER” |

FUN CT!ON

AND OUTPUT CODE
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Figure 10.

(continued).
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listing of the two codes may be found in Appendix A. The vari-
ables used in the hydraulic program and their definitions are
given in Table 4.

Hydraulic Input Program (IMAINT) Description

The executive program is MAIN (formerly IMAINT). This program
serves only to make I/O device assignments and to call the main
input subroutine INH. Subroutine INH reads in the input data
necessary for the hydraulic calculations. INH calls subroutine
TIDE (formerly TIDCF) when a fit of the stage versus time data
is required and subroutine REGRES when it is necessary to fit
time varying data on controlled nodes or flow hydrographs.
Figure 11 shows a flow chart for subroutine INH.

Subroutine REGRES 1is a standard polynomial regression program
taken from Reference 6. This program reads in an array of

M ordered data points and does a user-specified set of Nth
order polynomial regressions (1l N < 9). 1In each case print
and plot data indicating the quality of the fit are produced.
REGRES calls on functions REGR and SIMUL for the regressions
and on subroutine PICTUR for the line-printer plots. Details
of this subroutine can be found in Reference 6.

Subroutine TIDE calculates the coefficients of the tidal func-
tion H(t) = Al + A2*SIN(t) + A3*SIN(2t) + A4*SIN(3t) +

AS5*COS(t) + A6*COS(2t) + A7*C0S(3t) from input values of H and T
by a least squares procedure. Figure 12 is a flow chart of
TIDE.

Subroutine PICTUR prepares a lineprinter plot of a set of N
data points. Figure 13 shows a flow chart of PICTUR. This
subroutine uses subroutine SORT and functions SORDER and Q to
sort the plot points according to descending values of Y.

Hydraulic Calculations Program (HMAINT) Description

Executive Program MAIN (formerly HMAINT) serves only to make I/O
device assignments and to call the calculation subroutine HYDCAL
and the print-plot program HYDPLT.

Subroutine HYDCAL, the hydraulic calculation program, receives
its input data from tape unit 2 and carries out the hydraulic
computations. HYDCAL calls subroutine GENFUN as required to
generate all time varying input functions and to solve the
weir formula. Figure 14 shows a flow diagram of HYDCAL.

Subroutine GENFUN, a flow diagram of which is shown in Figure 15,
is used to solve the weir formula and to generate the functional
values of all input variables which were fit via polynomial
regression.
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Table 4.

Variable
Name

A(500)

AK(600)

ALPHA (30)
ALEN

ARRAY (33)

AREA

AS(500)

AT (600)

A(3,20,10)

ATEMP (10)

ASTERK

ATOT

ASTER

Al
A2
A3
Ad
A5
A6
A7

Variable Definition for Hydraulic Code

Location

c

Description

Channel cross-section area at
start of time-step (HYDCAL,INH)

Modified friction factor
(HYDCAL, INH)

Title for printing (HYDCAL,INH)
Channel length (INH)

Dummy array used in printing
(HYDCAL, INH)

Computed nodal area to find
initial nodal volume (HYDCAL)

Node surface area (HYDCAL,INH)

Channel cross-section at midpoint
of time-step (HYDCAL,INH)

Array used to store the regression
coefficients and wier constants
(HYDCAL, INH)

Variable to pass the regression
constants (INH)

Variable containing asterisk
(HYDCAL, INH)

Total surface area of receiving
water (INH)

Variable containing asterisk
Coefficients of the expression

H(WT) = A + A2*COS (WT) + A3*COS (WT)
+ A4*COS (3WT) + AS*SIN(WT)
+ AG6*SIN(2WT) + A7*SIN(3WT)
+ AB8*SIN (4WT)
for tidal input
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Table 4.

{

{

Variable
Name

B(600)
BLANK

COEF
DEL
DELH
DELHH
DELMAX
DELTA
DELT

DELTH
DELTQ
DELT2
DELV1
DELV2

DEP (500)

DEPTH

DIFF

DT

DVOL

EVAP

EWIND(600)

{(continued)

Location

C

Description

Channel width (HYDCAL,INH)
Variable containing blank (INH)

Manning's coefficient for
channel (INH)

Temporary variable

Increment of head of a junction
for a time-step (HYDCAL)

Maximum difference between the
calculated and stage input

Maximum allowable difference
between the calculated and input
tidal stage

Time-step increment (HYDCAL,INH)
Temporary variable (HYDCAL)

Length of guality time-step
(usually an hour); (HYDCAL,INH)

1/2 time-step increment (HYDCAL)

Component of velocity change
during a time-step (HYDCAL)

Depth of water of a junction at
zero datum (HYDCAL, INH)

Computed depth of node at a
junction for initial volume
(HYDCAL)

Difference between the calculated
and input tidal stage

Junction depth (INEH)

Volume change in a time-step
(HYDCAL)

Evaporation rate for whole
system converted from ft/mo
(HYDCAL, INH)

Drag force due to wind (HYDCAL, INH)
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Table 4. (continued)

Variable

Name Location

FJ1
FJ3

H(500) C

HAVE (500) C

HBAR(500) C

HEAD

HN (500) C

HOUR
HYDRAD (600) C

HT{500) C

IDELT

IDECK

I

II
IHIN
IL
IJK
IJN

IFLAG

IPERID

IPOINT(500,6) C

IQINT

IT

Description

Internal variable
Internal variable

Head at junction at beginning
of time-step (HYDCAL,INH)

Junction average head during a
daily cycle (HYDCAL)

Junction average head during a
quality cycle (HYDCAL)

Distance water surface is from
datum plane (INH)

Junction head at end of time-
step (HYDCAL)

Time-hours
Hydraulic radius (INH)

Junction head at end of 1/2
time-step (HYDCAL)

Length of hydraulic cycle
(integration step) (INH)

Switch variable to request
restart deck be punched (HYDCAL)

Index numbers
(HYDCAL, INH)

Variable to indicate small
tributary channel (INH)

Length of tidal cycle (INH)

Pointer array containing node
to node connections (HYDCAL,INH)

Length of guality cycle (INH)
Iteration counter
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Table 4.

Variable
Name

ITRIB(50,2)

J

JGW(20)

JSW (20)

KO

LEN(600)
M

MAXIT

N
NC

NCHAN (500, 6)

NCLOS (600)

NDRY

NEXIT

NH
NHH

NHCYC

NI

NINT

(continued)

Location

C

Description

Array containing the channel
numbers of the small tributary
channels and also the associzced
junction numbers (HYDCAL,INH)
Index variable (HYDCAL, INE]

Array indicating the type of
controlled node I is (HYDCAL, INH)

Array of Jjunction numbers which have
time varying flow input (HYDRCAL,INH)

Index variable (HYDCAL,INH)

Switch to cause generation of a full
tide from HHW, LLW, HLW, LHW

Channel length (HYDCAL, INH)
Index variable (HYDCAL,INH)

Maximum number of iterationg in
tidal curve fit, usually 50

Index variable (HYDRCAL,INH)
Number of channels (HYDCAL, INH)

Channels associated with nodes
(HYDCAL, INH)

If equal to 1 channel dry, otherwise
no effect (INH,HYDCAL)

Number of dry junctions (HYDCAL)

Set equal to 1 when error condition
exists (HYDCAL,INH)

Node at channel end (HYDCAL)
Hydraulic cycle counter (HYDCAL)

Number cf time=-steps per quality
cycle (HYDCAL,INH)

Number of tidal input values

Number o hydraulic < cles pec tidal
cycle (Inz}
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Table 4. (continued)
Variable
Name Location
NJIGW C
NJ C
NJ2
NIGW1
NJISW C

NJUNC (600, 2)
NL
NQ

NQCYC

NQSWRT

NT

NTCYC

NTEMP (6)

NTIMS

NTRIB

NTT

NX

N5

N6

N7

N20

Description

Number of controlled nodes
(HYDCAL, INH)

Number of junctions (HYDCAL, INH)
Temporary variables

NJGW+1 (HYDCAL)

Number of junctions with time
varying flow hydrograph input
(HYDCAL, INH)

Nodes at channel ends (HYDCAL,INH)
Node at channel end (HYDCAL)
Quality cycle counter (HYDCAL)

Number of quality cycles per day
(HYDCAL, INH)

Number of daily cycles at which
printing will start (HYDCAL,INH)
Daily cycle number (HYDCAL, INH)

Number of daily cycles to be
simulated (HYDCAL, INH)

Temporary array of channels entering
a node (HYDCAL, INH)

Number of times through drving up
connection (HYDCAL)

Number of small tributary channels
(HYDCAL,INH)

Temporary variables
Temporary variable (HYDCAL)

Card reader of equivalent
(HYDCAL, INH)
Lineprinter (HYDCAL,INH)

(Fake printer) scratch file
or permanent file (INH)

Hydraulic input and output
file (HYDCAL, INH)
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Table 4.

Variable
Name

N22

N24

PERIOD

Q(600)
QAVE (600)

QBAR(600)

QF1

QF?2

QIN(500)

QUINBAR(500)

QINST(20)

QUINT

QJ2
QOU (500)

QOUBAR(500)

R1(600)

RAD

RES

SURF

(continued)

Location

C

Description

Scratch file
HYDCAL)

(equal to N20 in

Scratch file

Period in hours of daily cycle
(HYDCAL, INH, TIDCF)

Channel flow (HYDCAL,INH)
Daily cycle average flow (HYDCAL)

Quality cycle average flow
(HYDCAL)

Temporary storage for junction
inflow (INH)

Temporary storage for junction
outflow (INH)

Inflows to junctions (HYDCAL,INH)

Quality cycle average junction
inflow (HYDCAL)

Array for storing the constant
inflow at junctions with flow
hydrograph input (HYDCAL)

Quality time-step interval
(HYDCAL, INH)

Temporary variable (HYDCAL)
Outflow from junction (HYDCAL, INH)

Quality cycle average junction
outflow (HYDCAL, INH)

Hydraulic radius (HYDCAL,INH)

Channel depth measured from
datum (HYDCAL, INH)

Accumulative difference between
the calculated and input tidal
stage

Temporary hydraulic radius at
1/2 time-step (HYDCAL)

Temporary storage for junction
surface area (HYDCAL)
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Table 4. (continued)

Variable

Name Locatiocn

SUM

SUMQ
{SXX(IO,lO)
SXY(10)
TITLE (33)
T

TT(50)

T2

TEMP

TIME
TIMZ2
TRBDEP (50) Cc
VEL
v(600) C
VBAR(600) C

VOL (500) C

VOLUME

Description

Computed tidal stage

Total flow leaving junction
(HYDCAL)

Matrix used for least square
tidal fit

Vector used for least square
tidal fit
Title arrary read from cards

Time counter for whole analysis
(HYDCAL)

Time from start of storm of
input for tidal condition and
from hydrograph file

T + 1/2 At (HYDCAL)

Simplifying variable used during
solution of velocities (HYDCAL)

Estimate maximum time-~step for
channel (INH)

Time counter for time varying
input

Time + 1/2 At
Small tributary channels mid-
point depth measured from datum

(HYDCAL, INH)

Temporary storage of velocity
(INH)

Channel velocity at start of
time-step (HYDCAL,INH)

Average velocity during gquality
cycle (HYDCAL)

Nodal volume (HYDCAIL,INH)
Initial nodal volume (HYDCAL)
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Table 4. (continued)

Variable '
Name Location

VT (600) C

V2

W C

WDIR C

WIDTH

WIND C

X(J) C

X1

XMK

XX (10)

Y (J) C

Yl

Description

Channel velocity at 1/2 time-
step (HYDCAL)

Velocity during a half hydraulic
time-step (HYDCAL)

Fundamental freguency of daily
tidal variation (HYDCAL,INH)

Wind direction in degrees from
north (HYDCAL,INH)

Wwidth of channel (INH)
Wind force (HYDCAL, INH)

X coordinate of junctions
(HYDCAL, INH)

Temporary storage x coordinate
(INH)

Blank or asterisk depending on
whether estimated maximum time-
step 1s satisfied (INH)

Vector used in least sgquare
tidal fit

Y coordinate of junctions
(HYDCAL, INH)

Temporary storage for y
coordinate (INH)
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START

READ IN THE USERS
INPUT DATA DECK
FROM THE CARD
READER AND STORE
IT ON SCRATCH FiLE

ZERO OUT ALL
THE INPUT

DATA VARIABLES

N24 {UNIT 1) AND READ IN
‘MAKE A LINEPRINTER »  CARD GROUP
LISTING OF THE CARDS HO THROUGH H4

READ IN CARD GROUP
H5 THE JUNCTION
DATA FROM UNIT 1.

PRINT OUT PAGE
ONE OF THE SUMMARIZED
DATA TO UNIT2

READ IN THE
NEXT CARD IMAGE
FROM UNIT 1
3

y

STORE THE

JUNCTION

DATA IN
PROPER ARRAYS

READ IN

CARD GROUP HY
THE JUNCTION

DATA FROM UNIT 1

PRINT OUT PAGE
TWO OF THE SUMMARIZED
INPUT DATA FOR THE
CHANNELS TO UN!T 2

y

PRINT OUT PAGE
THREE OF THE
SUMMARIZED INPUT
DATA FOR THE
JUNCTIONS TO
UNIT2

o

READ IN THE
NEXT CARD
IMAGE FROM UNIT 1

WAS
IT A TRIBUTARY
CHANNEL

YES

CALCULATE
THE HYDRAULIC
RADIUS AND
CROSS-SECTIONAL AREA
OR THE REGULAR CHANNEL

!

ORDER THE
NJUNC ARRAY [ g

CALCULATE THE
HYDRAULIC RADIUS
AND CROSS-SECTIONAL
AREA OF THE TRIBUTARY
CHANNEL

AND FORM THE
| POINT ARRAY

Figure 11.

Flow

chart of subroutine INH.
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NO

9

DETERMINE THE TYPE OF PRINT THE HEADER
e 1™ conTROLLED NODE FOR PAGE 4 THE
FROM THE JGW ARRAY E CONTROLLED NODE
READ IN UNDER CARD DATA SUMMARY
GROUP H3 AND BRANCH O UNIT2
1
RN S +
KWl i T UE m:‘f"‘ﬁ,',‘;m LMNS 6w - 6
A WIER INFLUENCED NODE QvsH DAM DAM HvsT DAM QvsT DAM
READ IN WIER CALL TYOCF CALL REGRES CALL REGRES CALL REGRES CALL REGRESS
COEFFICIENTS 10 READ IN CARD TO MAKE A GRESS [ON AND FIT AND FIT THE AND FIT THE
FROM UNIT 1 GROUPS H9A AND FIT OF THE USED QvsT DATA QvsT DATA HvsT DATA
CARD GROUPS HOB AND DETERMINE [ | SUPPLIED QusH DATA (H9A, HO8) (H9A, H98) 1H9C, HID)
HOA and H96 THE COEFFICIENTS [ T T T
FOR THE TIDAL
FUNCTION SUMMARIZE SUMMARIZE SUMMARIZE SUMMARIZE
TNCREWENT THE CHOSEN THE CHOSEN THE CHOSEN THE CHOSEN
) T REGRESSION REGRESSION REGRESSION REGRESSION
T ON UNIT 2 ONUNIT 2 ONUNIT2 ON UNIT 2
LISTING OF THE TIDAL |
[ FUNCTION ON UNIT 2 CALL REGRESS
I>NIGW AND FIT THE
Hvs T DATA
YES H9c, HoY)
SET SUMMARIZE
=0 THE CHOSEN
REGRESSION
ON UNIT 2
1
INCREMENT
i
CALL REGRES
WHICH WiLL READ
CARD GROUPS HI0A M‘“‘n""‘m“"zfu
NG and HIOB FROM UNIT 1
FIT AVDE FOR
AND PERFORM A HYDROGRAPH INPUY |
REGRESSION FIT AND WRITE IT ON UNIT2
Yes OF THETIME DATA
WRITE IN BINARY
WRITE AN WRITE A SUMMARY READ INPUT FROM
END OF DATA 3}&:": lem 70 THE PRINTER UNIT 6 UNIT 2 AND WRITE
SUMMARY o mc%u d OF THE TRIBUTARY SUMMARY TO
LINE TO UNIT 2 coonoumr;l DEPTHS OF NTRIB 0 LINEPRINTER
Figure 11. (continued).
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{ ENTRY )

.

COLUMN

READ IN TITLE CARD
SUPPRESS ALL
PRINTING IF

CONTAIN ASTERISKS)

S 75-60

y

NAMELIST READ IN KO, NI,
MAXIT AND THE TT ARRAY
OF TIME POINTS AND Y ARRAY
OF STAGE POINTS

YES

EXPAND THE TITLE

FOR STAGE TIME

NO___IPOINTS INTO A FULL

TIDE BY THE 1/4-
1/10 RULE

ITERATE AT MOST

DETERMINE THE COEFFICIENTS OF THE
TIDE FUNCTION H(t)=A14A2 sin (t) +
A3 sin 2t) +Adsin (3t) AScost+
A6 cos (2t) +A7 cos (3t) WHICH GIVE
THE BEST FIT OF THE INPUT DATA.
A LEAST SQUARES PROCEDURE

IS UTI

MAXIT TIMES TO

LIZED

h

UNLESS COLUMNS

PRINT THE GOODNESS OF FIT
SUMMARY ON THE PRINTER

TITLE CARD CONTAIN ASTERISKS

76-80 OF THE TITLE

Figure 12.

{ T )

Flow chart of TIDE.
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DETERMINE
XX AND
max

XX in VALUES

mi
SORT THE SET OF
(XX, YY, ARKL)
DATA POINTS ACCORDING

TO DESCENDING VALUES
OF YY

A

DETERMINE THE SIZE OF
THE PLOT IN COLUMNS
AND LINES FROM XXmax

XX ., MAND YY |
min max
YY ., MCOL
min

A

PLOT THE DATA
POINTS ON THE
LINE PRINTER

Figure 13. Flow chart of subroutine PICTUR.
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Subroutine HYDPLT is used to print out the hydraulic information
calculated by HYDCAL for the user-requested sets of junctions
and channels. Figure 16 is a flow diagram of subroutine HYDPLT.
The plotting program PICTO used by HYDPLT is identical to
PICTUR, except that titles are printed on the plots and a check
insures that the data plotted covers 75% or more of the X axis.
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1. READ IN THE TITLE CARD AND
TEST FOR EOF.

2. DETERMINE DAYS FOR WHICH
PRINT QUT IS DESIRED.

3. DETERMINE THE NUMBER AND
AND ORDER FOR JUNCTION
DATA PRINT AND PLOTS. LOE

4. DETERMINE THE NUMBER AND
ORDER'FOR CHANNEL DATA
PRINT AND PLOTS.

5. DETERMINE IF PLOTS ARE
REQUESTED.

Y

v

SEARCH THE
SCRATCH FILE
FOR THE DESIRED
TIME INTERVAL

CALLFIND WHICH
SORTS THE SCRATCH
FILE FOR THE DESIRED
CHANNEL AND JUNCTION
INFORMATION AND
PUTS IT IN THE PROPER
ARRAYS

A

PRINT OUT
JUNCTION DATA

h 4

PRINT OUT
CHANNEL DATA

ARE
PLOTS
REQUESTED

PLOT OUT JUNCTION
HEAD VERSUS TIME CURVES
AND THE CHANNEL FLOW
VERSUS TIME CURVES

Figure 16. Flow diagram of subroutine HYDPLT
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APPENDIX A

LISTING OF THE EXPLORE-I HYDRAULIC CODE

Hydraulic Input Computer Program

IMAINT
Page
GAUSS. .ttt h et eeene 57
INH (.. iiiiieneean. 58
MAIN ....c0ieennnns 72
PICTUR ....iiieennnn 73
O 76
REGR ...t nnnn 77
REGRES ............. 79
SIMUL ... 84
SORDER ............. 87
SORT &t eeieevneenns 88
TIDE ...ieveiveennn S50

Hydraulic Calculational Computer Program

HMAINT
FIND ‘o eeeeeneeennn 92
GENFUN .......c00... 93
HYDCAL ......c0c00on. 96
HYDPLT ....... eeesl112
MAIN ....cvcievnennn 119
PICTO ....ecivenon. .120
SORDER ............ 124
SORT .......cc0e.. 125
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shdpat  GALISS soanse

BELT ol TMAINT .GAUSS

000001 000 SURROUTINF GAUSS (A9 X)

000002 000 C THIS ROUTINE I< CALLED RY TIDE
000003 000 DIMFNSION A(Bs3) e X(R)

000004 000 N=R

000005 0oon M=9

000006 000 L=7

000007 000 NO 12 K=lol

00000R 000 Ju=K

000009 000 RIG=ARS{A(KsK))

000010 non KP1=Kel1

00001 non C SEARCH FOR LARGEST PIVOT ELEMENT
000012 000 NO 7 I=KP1N

000013 000 AB=ARS(A({T«K})

000014 000 IF(RIG=AR) 6¢T47

000015 00n 6 BIG=AR

000016 non Ju=1

000017 000 T CONTINUE

00001R 0onn C DECIDE WHETHFER ROwW INTFRCHANGE IS MFCFSSARY
000019 000 IF(JJ=K) B41NeR

000020 000 C INTERCHANGE ROWS

000021 noo B DO 9 UsKeM

000022 noon TEMP=A(JJs ))

000023 noo A{JJeJ) =A(KeJ)

000024 onn 9 A(KeJ)=TEMP

000025 0on C CALCULATE FLEMFNTS OF NEW MATRTX
000026 000 10 DO 11 I=KPleM

000027 000 QUOT=ALTsK) /A (KeK)

000028 000 DO 11 J=KP1leM

000029 000 Il A(Ted)=A(T o) =QUOTRA(KeJ)
000030 000 NO 12 I=KPleN

000031 noo 12 A(T1+K)=0,

000032 000 o FIRST STEP IN RACK SURSTITUTION
000033 000 X(N)=A(NeM) /A {NN)

000034 aon PO 14 NN=1.lL

000035 000 StiM=n

000036 gon I=N=NN

000037 000 IPl=l+1

000038 000 DO 13 J=IP1 e

000039 onn 13 SUM=SUMSA(TeJIBX(J)

000040 000 14 X{I)=(A(TeM)=SUM)/A(TeT)
000041 0onn CONTINUE

000042 000 R TURN

000047 000 (318}

END ELT.

BHDG, P L2222 2] Tty odases
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savnue  Jry sssson

BELTsl. TMAINTINH

0oo0a01l 000 SURROUTINE INK

000002 000 o suunpsapospscastr [NPUT PROGRAM FOR EXPLORF-1 BB AGOBBANNG 2
000003 000 C 3
00000S onon Cc sasnpauvapnnase BATTELLE NORTHWFST 11/9/71 LI TR YR Y Y] 4
000005 000 C HOBHBBBEBLBARBYRNIBRGRBERABBBERBARBDBDHBRBBUHBDIBBIBBIBRDBRBROSRBUBES 5
000006 000 C THIS ROMTINE IS CALLED RY THaINV (OR IMAINT)

000007 000 C AN CALLS TIDE AND REGRES

opne08 000 C 7
000009 ono C nroppansaddand ASSIGHN THE COMMON DATA hpnianpgondany 8
000010 000 CONMON /TARFES/NSeNAIsN2DINP22sN24 9
000011 000 COMUNN/PARAMS /12512601294 1212917213 10
nooo1? ono Cc 11
000013 000 C LA AR AL AL i éUNTROL AND TITILE INFORMATION Htaotoagoanoen 12
000014 noo COMMON /7PTINT/ NJgNCoNIGWeNTCYCsNQSWRTeNQCYC+DELTQePERTOD 1
000015 000 TALPHA(3U) sUEP(T0) o TPOINT(70¢6) «AS(T0) 9EVAP

00001k aan COMMON/GUA/NCHAN(TO26) s LEN{TOD) o NJUNC(1002) o« JGW (20)

000017 nao COMMON/GTIM/OTNTSDEL T WIND W TRy NISW NHCYCoNT4ICYCINCYCo Wy

000018 nono INEXTTeJSW 0Dy AD(397204010)

000019 000 C 1¢
000020 000 C gnppoansesenre JUNCTION INFORMATION [T TY LY T2 1¢
000021 non C 2¢
000022 000 COMMON/ZHSKO/HETO) 9 VOL(TO) o XLTO) 4 Y (TN) o

0000273 noo IRIN(TO) s QOII(TO) »QINST (20)

000024 0nno C 2
000025 000 C pospnpbrantrassr CHANNFL INFORMATION LA AR A L AL AL S 44 2l
000026 000 C 2°
0non27 000 COMMON/RT?2/78(100)aR(10D) 9A(100) +AKL100)9Q(100)eV(100)

000028 Qnao IFWIND(IGOY S NTEMP (6) g NCLOS(10N)

000029 0noo DIMENSION HYDRAD(INO) 9 ITRIB(S042) 9 TRRDED (50)

000030 000 C aa# HYDEND TS A SPFCIAL CASE FOR THF EPA PESTICIDE STUDY #a8#

000031 000 COMMON /NEwW/ TJUKsCHKeXM{P0) «YM(P0) +HYDEND

000032 000 C 3
000033 00o RFAL LEM 3

000034 noo DIMENSION ARRAY (33) ¢+ATEMP (1M 3
000035 000 DIMENSTION ALFNM(100) ¢yWIDTHM(100) oRADM(LI00) s VEIM(100) ¢ AM(100)

000036 000 THYDRAMK(]ON)

000037 0no DIMENSION HEADM(70) o SURFM(TN) e QFIM(T0) o QF2M(TO)

000038 000 DIMENSIUM ATIDE (8)

0000139 0no NATA ASTERKsBLANK/G4HDRRRR 44 H

000040 noon C HhPpBHEBBBBBES END XIS YR ¥ 3

000041 000 C BEBGRRBRBBDBDBEABD DD ARBVBBORABIBIBBNBINRBBHRABARBRBRNIDRABRNIBBBGNS 3

000047 noo C 3

0000423 00o [ Bupsosrdssbopns ZERQ ALL THF INPUT DATA VARIARLES (22T Y Y YY) 3

000044 000 NTCYC=0 3

000045 aen PERTOD=C 3

0000465 nnon NINI=0, 4

000047 009 DELT=0, 4

000048 000 WIND=O, 'y

000049 nen WHIR=0, 4

000050 000 MNGSWRT=0 4

000051 nen NISW=0 4

0000%2 ngn NJGw= 4

000053 000 NQCYC=1 4
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dupphs

000054
anaoss
000056
000057
00005R
000059
000060
000061
000062
000063
000064
000065
000066
000067
000068
000069
000070
000071
000072
000073
000074
000075
000076
000077
000078
000079
000080
000081
000082
0000R3
000084
000085
000086
ooonay
00008A
0000RO9
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
000100
000101
000102
000103
000104
000105
000106
000107
000108
000109
000110

INH

sopben

000
060
000
000
noo
neo
noo
000
000
009
0no
000
000
000
000
000
non
000
000
000
006a
000
000
000
000
000
000
000
non
000
ngo
noo
000
000
000
non
000
noon
000
000
000
0no
000
0no
060
non
noon
000
noon
000
200
anon
nno
nno
ann
noo
onn

100

120
130

140

150
160

[aReNeNeNeNal J

NHCYC=0

NT=0

NELTO=0,
1CYC=n

NCYC=0

NEXIT=0

NJ=0

NC=0

NTRIB=0

NO 100 I=1.50
TRBOHEP (1) =N,
ITRIB(Is1)=0
ITRIB(1+2)=0
DO 120 L=1.1212
PO 110 I1=1410
AD(lol elT)=0,
AD{2sLe]1)=0.
AD(3eLellN=0,
QINST (L) =D,
JSW (L) =0

DO 130 I=s141213
JOw (1) =0

DO 140 =130
ALPHA (1) =KL ANK
N 160 J=1+12%
H{J) =0,

AS{J) =b.

voL (J) =0
X(J)=0,
Y(J)=0.

DEP(J) =0,
QIN(I) =0,

AU (J) =L,

DO 150 kK=14126
NTEMP (K) =0
IFOINT(Jek) =0
NCHAN (JaK) =0
CONTINUE

DO 170 I=1+129
LEN(I)=u,
NJUNC(Iel)=0
NJUNC(T+2) =0
RB(1)y=0,

R(I} =0,
A(I)=Oo

AR (I)=0,
Q(l)=u.

VI =0.
FWIND(I) =0,
NCtOS () =0
COMT INVIE

BB EBRB BB BN Fop LYY YT Y Y Yy
Ly Ry Y Y Y T Ly Y Y Y Y Yy ys
wpspanspraprast QTART OF THE TNRUT PRORAAM HEQBOBBBBOHEN
BUHRBRBUDLRGEINBRIVUBBUEGIIBSBRBORDBRBGGRBVBRNBRBHLBEDREBBBLARNBRIDDBEOIRY
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L 22281

000111
000117
0001173
000114
000115
00011A
000117
000118
000119
000120
000121
0no122
000123
000124
00012%
000124
000127
00012R
000129
000130
000131
000132
000133
000134
000135
000136
000137
000138
000139
000140
000141
000142
non1a4n
000144
000145
000146
000147
000148
000149
000150
000151
000152
000153
000154
000155
000156
000157
000158
000159
000160
000161
000162
000163
000164
000165
000165
oocle7

T4

LR R R 1R

0noo
nnn
nno
noo
noon
0on
000
000
noo
a00
000
noo
009
noo
000
000
noo
000
000
000
000
000
noo
000
ogQ
000
000
000
000
noao
ano
000
000
000
nno
000
000
000
000
000
000
000
000
000
000
000
000
ono
0on
000
000
noo
000
00n
000
onn
non

1R0

OO0

OO0

200

leEeEsNeKel

21n

NT=tipn
CONT INUE

PEAD ALL HYDRAULTC DATA CARDS AMD FCHO WRITF THFM
READ (ND«740) (ALPHA(I) 97=1,420)
WRTITF (MNAeTHN) (ALPHA(T) o T=1420)

1S THIS THF FNIY OF THF DATA DECK?
IF (ALPHA(Y) JEQ,ASTERK) G0 TO 190
WHRITE DATA T0O SCRATCH FII.FE NP4 TO RHFE USFD FOR INPUT TO

THE CODE

WRITF (NP4 T40) (ALPHA(I)Y «T=1020)
GO T 1HN
CONT INUFE
WRITE (NAWT6D)
FND FILE NP4

REWIND SCRATCH FILF SO THAT THE CONRF CAN RFAD FROM [T
REWIND P4

SET UP FQUIVALENCF SO THAT READING IS NDNONFE FROM SCRATCH FILE
NS=N24

ssnnoessasbons READ IN CARD GROUP HO annpsBBBOLONE
TITLF CARD 2

READ (NS5,770) ALPHA
X2 XR-2- 9 9% ¥ ¥ FND BRHDBDODBBBBHBHNN

BUHDLBH LB READ INM CARD GRQUP HY dRRRBBBRBOEOEN
HYDRAULIC CONTROL CARD

READ (NS5+7R0) NTCYCPFRIODDeQINTeDELTSEVAPsWINDoWDIRIyNQASWRT N
1JSWeNJGWINTRIR

EVAPM=EVAP

CONVERT EVAP FROM MM/MONTH TO INCHFS/MONTH

EVAP=,03937#EVAP

WINDM=w [ND

CONVERT WIiND FROM MFTFRS/SFC TN MPH

WIND=2 4 236%W NN

IF (NTRIR,LEL.50) 6O TO 200

WRITE (646%0) NTRIB

STOP

COMNT IMYE

IPERID=PERIOD+0,1

TOINT=QINT#3600,40,1

IDELT=NELT+0,]

NQCYC=({IPERID#3600) /IQTINT

NHCYC=TQINT/ZIDELTY

NINT=(IPERID#3600)/INDELT

MPDEL=(MNINT+50) /100

DELTA=DELT#FLOAT (NHCYC)

LT 228 2R 2 XX X Fan (222222 2 22 X 2%

snrsnnsennssns READ IN CARD GROIIP H? LR R
A LIST OF NJSW JUNCTION NUMRERS WHERE TIMF=VARYING INFLOWS
ARE (LOCATED
IF (NJSW,LF.0) 60 TO 210

READ (N59790) (JSW (L)Y sL=19NJSW)

CONT THUE

LER LA LR 2T 20 F A HHpanaaINsaRY
susnanndasansus QEAN TH CARD GRONP WY nHBHBBBEBBEND

60

106
107

108
109

111
112
113
114
115

117
11¢
11¢

12¢
12

12¢
128

124
12¢



LL L2 X2 )

00016R
000149
000170
000171
0nn172
000173
000174
000175
000175
onel177?
000178
000179
0001R0
0001AR1
000182
000183
000184
000185
00018A
ooolaz7
0001818
0001RS9
000190
000191
000192
000193
000194
000195
000196
000197
000198
000199
000200
000201
000202
000203
000204
00020S
0007206
000207
00020R
000209
0002190
000211
000212
0002173
000214
000215
gn0216
onon217
00071A7
000219
00022n
000221
000222
000223
000224

INH

BoLBUL

ony
000
00.0
000
000
000
000
000
000
noon
non
noo
000
000
000
000
noa
noo
000
000
000
noo
nnn
000
000
000
000
noo
000
noo
000
000
000
0non
000
000
000
noo
000
090
non
000
000
000
000
nnn
000
000
000
000
000
000
0on
noo
noo
00N
non

(9]

aoNeNeNe]

leNeNeNe NeNelV]

SPECIFY NJUGW CONTROLLED MONE TYPES

READ (N29790) (UGWLT) o I=1eNJIGHW)
BBt anssnn FnnD LI Y22 X2 ]

daavnatitognend READ IN CARD GROUP H4 BHBBBDIRBBIRDY
aipapanits ARE THERE ANY TIDAL FLATS tasdndsnpunanashssntsgssanssnsns
IF (NTRIRELO)Y GO TO 230

DO 720 I=}enNTRIR

aanus SPFCIFY THE CHANNEL AND JUINCTTOM NUMRBERS FOR THF TIDAL FLATS
READ (NDshAN) TTRIB(191)9ITRIB(I2)

CONTINUE

CUNTTINUE

LR AR END tnpfanonEsaty

sonpasstanensst PRINT OUTY PAGE ONE THFE CONTROL DATA SHBRRNDRBHEDY
WRITE (NT.800) ALPHA

ARITF (MT74810) NTCYC

WRITE (M748220) NQCYC

WRITE (M74530) NHCYC

WRITE (HTs840) DELT

WRITE (NT74710) EVAPM

EVAP=EVAP/ (12,#30,%86400,)

WRITE (NT7+4R60) WINDMyWDIR

WRITE (NTWHT70) NUOSWRT

IF (NTRIA.LE.ND) GO TO 240

WRTITE (NT«(TN) NTRIB

WNRITE (MT¢n80) (ITRIB(Ie1)eITRIB{192)sI=1eNTRIR)

CONTINUE
#onnapdtannnnn FN{D Snnonanandany

BUBLARBLINBDEBINIBHOABNRBBBBRBBBBBLBBIBLBIOBGHRBARNARRSHRRERDOANBHED

saassattansases QEAD  CARD GROUP HS tHassdononbny
doeunattsanaat READ IN THE JUNCTION INFORMATION fananannasans
L R L R Yy Y Y YT Y YL Y Y Iy ¥
NJ=0n

Do 250 I=1.175
READINSe8PN) JeHEADWSURFeRF1e)F2eDT
#runntsbavanasdr NID WF READ TN A CARD 6ROUP HA CARD fprosotonanass
IF (J.GT.129) G0 TO 260
DT=-DT
HEADM (J) =HF AD
COMVERT HEAD FROM METFRS TO FEFT
HEAD=3.,2321EAD
SURFM (J) =SunF
CONVERT SHRF FROM kMs4.2 TO MTII TONS OF SQ FFFT
SURF=10.744a8SRF
QF 1M (J) =QF 1
QF2 (S =0F P2
COMVERT QF1 AND QF2 FRO CURTC METERS/SFC TO CFS
NF1=35,3144%0F)
NF2=235,31a%0F 7
DIM=DT
CONVERY NT FROM MFTFRS 10 FFFT
DT=3,284n7
NJ=Md+]
IF (JJNF G NJ)Y WRITF (NAT20)

61

147
148
149
150

151
152
X2
153
154
155
156
157
158
159
160
161
162
163

166

168
169
170
171
172
173
174
175
176
177
178
179
189

183
184
182

185
186



L2 X 22 X1

000225
000226
000227
0002238
000229
000230
000231
000232
000233
000234
000235
000236
0002137
000238
000239
000240
000241
000242
n002473
000244
000245
000246
000247
000248
000249
000250
000251
000252
000253
000254
000255
000256
000257
000258
000259
000260
000241
000262
000263
000264
non26s
000266
000267
00n2e68
000269
000270
000271
000272
000273
000274
000275
000276
000277
000278
000279
000280
0002R1

TAH

L2 XX X:3

onn
000
noo
noon
000
000
000
onn
000
a0n
noon
0oo
ne0
000
0ne
000
000
oo
900
noo
o0n
0no
000
ooo
noo
000
oo0n
noo
noo
000
000Q
noon
000
noo
000
0no
000
onn
noo
oon
nno
000
000
000
000
noo
000
nnon
000
noo
000
non
0on
0onn
non
00a
noon

250
260

270
280

OO0

e}

COOOO0

[}

H (J) =HEAD
AS (J)=SURF
OIN(J) =uF]
QOU (JY=0F 2
NOTE THAT VARIABLE DFP IS NOT RIVER NEPTH
DEP (N =0T
CONTINUE
CONTINUE
ARE THERE ANY JUNCTIONS WITH TIMF=VARYING INFLOWS?
IF (NJSW,LE.0) G TO 2RO
NO 270 L=1eN.JSW
J=JSW(L)
QINST (L) =QINCY
CONT INUE
GannbOaBnBEBERNYS FND [T 2T TS

BHBBBHBOVUBADIBBRBRVDRRBSGHBNBUBCRBERGHBDORSBIRRGIBOBORBRBDNERNBBNDON

sapsssstasvans READ  CARD GROUP HT LIy
snansansananss QEAD IN THE CHANNEL INFORMATION ' sanraRtBsNDNY
BB R NR RN RN BB IIR LGN BN RN RR DR E OB RNNBSRDOIBNDIIGRBNORBBENRBODY
NC=0

DO 360 I=1,179
READ (N54890) N (NTFMP(K)eK=102) s ALENsWIDTHsRADCOEF 9 VEL
#ovhabedonnnnres HID WE READ IN A CARD GROUP HB CARD RO BROBBODNS
IF (N,GT,179) 60 YO 3710
RAD==RAD
ALENM(I)=ALEN
CONVFRT ALEN FROM METERS TO FEFT
ALFN=3,28#ALEN
WINTHM(I)=WIDTH
COMVERT WIDTH FROM METERS TO FEET
WIDTH=3,P784wIDTH
RADM (1) =RA0D
CONVERT RAD FROM METERS YO FFFT
RAN=3,2B8#RAD
VELM(I)=VEL
CONVERT VEL FROM METERS/SEC To FpPS
VEL=3,2B8VF(
NC=MC+1
IF (NJNEJNC) WRITE (N&+4900)
N=NC
LENIN) SALFN
R(N)=WIDTH
K=MAXD (NTEMP (1) 4NTFMP (2))
CONVENTION USED ASSIANS A NFEGATIVF VALUE TO THE RIVER BOTTOM
FLEVATION (RAD) s WHFRFAS HEAD (WATER SURFACE ELEVATION)
AND WATER DEPTH ARE POSITIVF
RIVER DEPTH IS FQUAL TO HEAD MINUS ROTTOM ELEVATIONe RBUT BECAUSF
OF THE SIGN CONVENTTON FOR THE LATTFR (RAD)s THE TWO TERMS
ARFE aphnED
HYNDRAD (W) =RAD+H ()
CONVERT HYDRAD TO METRIC UMITS FOR NUTPUT
HYDRAM(N) =HYDRAD(N)/3.2R
IFLAG=0
IF (NTRIRGLEL0) (0 TO 3]0
DO 290 [l =1 4NMTRTR
IF (M FQJTRIR(TLe )Y RO TO 300
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187
188
189
190

193
194
195

196
197
198
199
200
201
202
203
204
208
206
207
208
209
211
212
210

213
214
218
216
217
218

219

220
221
2?22
??3



sponan  [NH 2 hesooss

000287 000 290 CONTINUE 224
0002R3 0no GO TO 310 225
000284 000 300 IFLAG=] 226
000285 000 TUN=ITRIB (i +2) 227
000286 000 TRBDEP (1L ) =HAD

000287 009 C CONVENTINON HSED ASSIGNS A NFGATIVF VALHE TO THE JUNCTION BOTTOM
000288 000 C FIEVATION (DT=DEP)s wHERFAS HEAD (WATER SURFACE ELEVATION)
0002R9 0nno C AND WATER DEPTH ARF POSITIVFE

000290 nga C RIVER NFOTH IS EQUAL TO HEAD MINUS BROTTOM ELEVATION, BUT BECAUSE
000291 000 C OF THE SIGN CONVENTION FOR THE LATTER (DEP)s THE TWO TERMS
000292 nano [ ARE ADDED

000293 000 HYDRAD (N) =+ (TJUN) +DEP (TUN} 229
000294 noo C CONVERT HYDRAD TO METRIC UMITS FOR OUTPUT

000295 000 HYDRAM(N)= HYDRADI(N)/3,28

000296 0on 310 CONTINUE 230
000297 o0n C CROSS~SECTIONAL ARFA = DFPTH®WIDTH

00029A 000 A(NY=HYDRAN(N) #WwIDTH 231
000299 non AMINYZA(M) /)0, T44

000300 onn R{N)=RAD 232
000301 000 AK(N)=COEF 233
000302 000 VIN)Y=VEL 234
000303 004 C STURE THE NUMRERS OF THE JUNCTIONS AT EACH END OF CHANNEL N

0no304 00n C IN ARRAY NJUNC(NsI1)

000305 noo NJUNC (Ns 1) =MINO (NTFMP (1) yNTEMP (2)) 235
0n0306 000 NJUHMC (Ne2) =4AX0 (MTEMP (1) ¢NTEMP (2)) 236
000307 nono K=NJUNC (Ve 1) 237
00030R noo IF (K.EG,0) GO TO 360 238
000309 000 J=NUUNC (Ny ) 239
000310 0on IF (IFLAG.EQ.1) GO TO 320 240
noo311 000 C CONVENTION 1SED ASSIGNS A NFGATIVE VALUE TO THE RIVER ROTTOM

000312 000 C FLEVATION (RAD)s WHEREAS HEAD (WATER SURFACE ELEVATION)

000313 000 C AtD WATER DFEPTH ARF POSITIVE

000314 000 HYDRAD (r1) =RAD+ (H{J) +H(K)) /2.0 241
000315 00o C CONVFRT HYORAD TO METRIC UNITS FOR 0UTPUT

000316 0o0o0 HYDRAM (M) = HYDRAD(N) /3,28

000317 000 C CROSS-SECTIONAL AREA = DEPTHEWIDTH

0060318 000 A(N)=HYDRAND(N)#WIDTH 242
000319 noo AM(N)=A(N)/10,T744

000320 000 320 CONTINUE 243
000321 0no DO 330 JU=1.126 P44
000377 000 IF (IPOINT(Ked) LEQ.NJUNC(Ns2)) GO TO 350 245
000323 000 IF (IPOINT(KyJ).EQ.N) 6O TO 340 246
000324 0oon 33n CONT INUF 247
000325 ono 340 IPOINT(KyJ)=MIUNC(Ny?) 248
000326 noon NCHAN (Ko 1) =140 249
000327 0no GO T 3690 250
000328 0on C HORDBEDB LN BN THERE IS A REDUNDANT CHANNFI denbatonannes 251
000329 noo 350 NC=NC~1 252
000330 nno WHTITE (NGAeT30) NeM 253
000331 nno M=NCHAN (K o 1) 254
000332 noo LEM (M) =ALE 255
000333 000 R{M)=R (M) 4w IDTH 256
000334 ann R{M) =f Al 257
000335 nno C CROSS=5SECTIOMNAL AREA = NEPTH®WIDTH

000336 nno ACHY=HYDRAD (M) 2R () 258
000337 ano AM () =A(N) /10, T4s

00033R 000 HYDHAD (M) =HYDP AN () 259

63



LA X 222

000339
000340
000341
000342
000343
000344
000345
00346
000347
000348
000349
000350
000351
000352
000353
0003%4
000385
000356
000357
000358
000359
000360
000361
000362
000363
000364
000365
000366
000367
00036R
0nQ369
000370
000371
000372
000373
000374
000375
000376
0003717
000378
noo0379
000380
000381
00038°?
0003R3
000384
000385
000386
ono387
000388
000389
000390
000391
000392
000393
no0394
000395

IMN

HhHNGes

nao
000
000
nno
000
000
nGo
onp
00n
neo
nnn
onn
non
000
0no
Q00
noon
000
non
non
nno
noo
onnn
noo
0nno
000
000
000
noo
000
ono
nnon
000
0Q00
000
0no
0non
onn
000
000
000
000
0onn
non
000
nno
noo
noo
000
00n
000
0no
00n
000
noo
0on
nnn

c

3R0
370

340
390
400

410

420

430
441

450

460

ol e Nel

—

CONVFET HYDRAD TO METRIC HNITS FDR ouTPUT
HYDRAM (M) = HYDRAD(N) /3,278
AK (4) =COFF
V(M) =VFL
CUMT INHE
COMTIRUE
LR T T RN Bhostananrsany
ageantbsncnrs OUTPUT PAGE Twi) THFE CHANNEL INFORMATION tonnsanossns
WRITE (NT+X00) ALPHA
WRITE (1:74210)
NO 46D Nzl enNC
ASSIGN DFFAULT VALUE OF D.018 TO MANNING'S COFFFICIENT, UNLESS
11 HAS HEEN PREVIOUSLY SPECIFIED
IF (AK(I ).l E.D,0) AK(N)=0Q,01R
DOES THIS CHANNFL HAVE A WIDTH GRFATER THAN 2ER07?
TF (R(N)GT40,) GO TO 400
K=MJINC (N9 1)
NJUNC (Ne 1) =0
INDFL.=0
DG 390 Jd=1le176
IF (IPOINT (XeJ) ,EQ.0) GO YO 3090
IF (IPOIMTY (keJ) JNEJNJUMC(NeP3Y GO TN 380
WRITE (NT9320) NeKeNJUNC(No?)
NCHAN (K9 J) =0
IPOINT(KoJ) =0
NJUNC (Ne?2) =0
GO Q0 460
CONTINUE
COMTINUE
COUNTINUE
K=NJUNC (Ny2)
0 430 J=)+176
IF (IPOINT(Ky ) JEQ.NJUMCINGIY) &0 TN 410
GO Tn 420
CONTINUE
IF (MJUNC(Me1) NELO0) GO TO 450
CONT INUE
IF (IPOINT(KeJ) . EQ.0) GO TO 440
CONTIWUE
CONT INVF
IPOINT(Ked)=sNJUNC (Ny 1)
NCHAN (Ko ) =M
COMNT INUE
TFE=1000U.
I (RIN) BT 4=2,) TFaN T58LFr(N)/SART (AP, 2% (R(N)+2,))
XMK =B ANK
IF (TF LT DFLT) XMK=ASTERK
WRITE CHANMNEL NDATA
WHRTTE (N7ev3N) NeALENM(N) ¢ WIDTHM(N) s AM(IN) o AK (N) o VELM(N) s HYDRAM (N)
s {MJUNC(NeK) gk=]42) ¢ TF o XMK
CONT INUE
EXTRCRRIE R N RN EMND SHBenBtLBBDBSY
susnpandapuacd OUTPHT PAGF THRIE JUNCTION INFORMATION#Sossbtubbons
WRTITE (NMTeH0)Y ALPHA
WRTTE (T4 240)

64

260
261
262
263
264
265
266
267
268
269

270

271
2712
2713
274
2715
276
2717
278
279
280
281
282
283
784
285
286
287
288
289
29n
29
292
293
294
7295
296
297
294
299
300
301
302

305
306
307
308
309
310



LLE 22 X

000396
000397
000398
000399
000400
000401
000402
000403
000404
000405
000406
000407
00040R
000409
000410
000411
000412
000413
000414
000415
000416
000417
000418
000419
000420
000421
000422
000423
000424
000425
000426
000427
000428
000429
000430
000431
000432
000437
000434
0Nn0435
nN00436
000437
00043R
000439
000440
000441
000442
0004473
000444
000445
000646
0006447
000N44R
000449
000450
00045])
0n04s2

INH

LX-X: 2 X 32

ono
000
00n
000
0oon
000
noo
000
nno
0onn
nno
onn
009
onn
non
000
000
non
non
000
nno
onn
noo
0noo
000
000
000
000
noo
noa
o0on
noo
000
nno
nnn
000
0no
000
oo
000
000
nno
0u0
000
nno
000
000
onn
noo
nno
ony
non
non
(1]
000
noe
noon

470
C

laEeEe]

480

(@]

e N eNe]

oo MoO

500

o0

499

ool EaNelNaleNe]
—
>

ATOT=D.
DO 470 J=1.M)
HSE ATNT 10 SUM SURFACF ARFAS
ATOT=ATOCT+AS (J)
WRITF JUNCTION DATA
WRITE (R74950) JeHEADMUY) « SHRFM(J) o NFIM(J) «QF2MJ) ¢ (INCHAN(JoK) oK=1

1e126)

CONTINUE
WRITE 70TAL SURFACE AREA
ATOM=ATOT/10.744
WRITE (N74960) ATUM
L2 T DL LR 2 R 2.2 FND Hepdtansapnens

vronagaddaerss OUTPUT PAGE FOUR + CONTROL NODE INFORMATION ¢#asssdun
WRITE (MTeR00) ALPHA
THERF ARE NJGW CONTROLLED NODES
WHITE (HT74370) NJGW
NO SB0 J=1eNJGW
o 4RO Ti=lel0
AN(PeJsl1)=0,
ZERO 0DUT ARRAY a0
AN(leJdellY=0,
WRITE (NT7+980) 4
TJK=JGW (J)
WHAT TYPF OF CONTROLLED NODE?
GO TO (6904500451 0952095409550) ¢ 1JUK

SHpaRsbbronts WIER TYPE CONTROLLED NODE #BBRBHBBDORNS
READ A TITLF CARD AND A DATA CARD

READ (N59990) (ARRAY (1) 91=21e¢20)eA0(1eJol)oA0(16J02)9A0(19Je3)

WRITE (N64,1000) (ARRAY{I)o1=1420)0A0()eJ01)0A0()eJe2)9sAD(]19Js3)

WRITE (MT41010) AG(loeJel)eAN(1sJe2)e80(1eJe])

CONTINUE

G0 TO SHRO

BUBBBBOTBLE BB FND BB BBRBDNSY
sosnnostseanar A TIDALLY CONTROLLFD NODE [TXITTTTY Y Y TY ]

CALL TIDE TO READ NDATA aND GENERATE REGRESSION COEFFICIENTS TO
SIMIJLATE A TIDAL CYCLFE
CALL TIULF(ATEMP)

WHRIVF (0EFFICIFNTS
DO 499 ]=).8
ATIDFLL)=ATFMP (1) /3,PR
WRITE(NT)I020) (ATIDF(I)s1I=1e8)
GO TO S&0
BnpouRREBG s Ean BaBBEBOBBORGEOY

nonaonsvsovons DAM WHICH 1S OPFRATFD VIA A G VS H POLICY dstusasass

CALT RFGRES TO RFAD DATA AN PFRFNRM REGRFSSION
CALL REGRFS (ATEMP)

CONVFRT COFFFICIENTS S0 THAT THEY CORRF<POND TO METRIC VALUFS

Al=ATEMF (1) /35,314
AP=ATEME(2) /10,754

65

311
312

313

316

318
319
320
321

322
323
324
325

326
327
328

329
330
3

332
333
334

335
336
337
338

34
342
343
344

45



L2 22X 24

000453
000454
000455
000456
000457
000458
000459
000460
000461
000462
000463
000464
000465
000466
000667
000468
0006469
000470
000471
000472
000473
000474
000475
000476
000477
000478
000479
0006480
000481
000482
000483
0004R4
000485
000486
000487
000488
000489
000490
000491
000492
noog49n
000494
000495
000496
000497
000498
000499
000500
000501
000502
000503
000504
000505
000506
000507
000504
000509

Tt

LER-2 2 X2

0non
000
noo
000
onn
000
ngn
000
000
000
oon
noo
noo
onn
000
noo
000
noo
00Q
noo
a0
000
000
0on
00n
000
000
ono
0on
noo
000
no0
000
noo
000
ago
0non
000
0noo
000
000
000
000
000
000
non
onn
000
noo
000
0no
000
000
non
000
00nu
noo

e NeNe Neol ol

570

(p]

C

C

C

AI=ATEME () /1, 2R
AG=ATEME (4)
ASSATEME (5)# 4,28
A6=ATEMP (€) 210,758
AB=ATEMP (R)#]115,83
AT=ATEMP (7)#35,3]14
A9=ATEMP (5)#379,92
ALO=ATEMP (10) #]1266,14

POINT THE MFTRTIC EQUIVALENTS OF THE REGRESSION COEFFICIENTS

WRITE(NT«1IN30) Al14A20A39A4eANARIATIARIAGALD
GO 10 56n
PR RE T PTTTEEN FMD Y I Y 1L

punsunnesvossr DAM WHERE THE O VS T aMD H VS T CURVES ARE KNOWN##
FIND H VS 1 FUNCTION

CHK=1,

CALL RFGRES TO READ DATA AND PERFORM REGRESSTION
CALI. REGRPFS (ATEMP)
CHK=0.

COMVERT COFFFICIENTS SO THAT THEY CORRFSPOND TO METRIC VALUES

Al=ATEMP (1) /1.24
A2=ATEMP (P} /3,28
A3=ATEMP (3) /3.2R
AG=ATEMP (4) /3,28
AB=ATEMP (S) /3,28
AG=ATEMP (6) /3,28
AT=ATEMP (7} /3,24
AB=ATEMP{R) /3.28
A9=ATEMP (9) /3,28
AIN=ATEMP (10) /3,29

PRINT THE MFTRIC EQUIVALENTS OF THE RFGRFSSION COEFFICIENTS

WHITE(NT«1040) AlgAZ+A30A4ASsAGAT AR A99A10

DY 30 1=1.10

AQ(PeJel)=ATEMP (1)
BHBBBRRRBBBEIRBINERDABRBDBHBBDTRANB VB RBBBBBOBRBBBHOBRBRBOBROIRNBORS

FIND Q2 VS T FUNCTION

CHK=?,

CALL REGRES TO READ DATA AND PERFORM RFGRESSION
CALlI REGRES (ATFMP)
CHK=O,

CONVERT COFFFICIENTS SO THAT THEY CORRESPOND TO METRIC VALUES

AL=ATEMP (1) /735,314
AZ=ATEMP (2) /735,314
AI=ATEAP(3) /735,314
AasATEMP (4) /35,314
ALEATEME (R) /35,314
ARSATEME (6) /735,314
AT=ATFMP (7)) /3% ,314
ARZATFMP (R) /735,314
AG=ATEMP (Q) /735,314
AYO=ATFHR (1) /35,314

PRINT THE AFTRIC FRUIVALENTS OF THF RFGRESSINON COFFFICTENTS

WHTTE (NTe)1i90) ALeAP oA eAGeAD AR GAT A ABCASeA]D
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354
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L2 2 3:-2:% ]

000510
000511
oons12
000513
000514
000515
000516
000517
000518
000519
000520
000521
000522
000523
000524
000525
000526
000527
000528
000579
000530
000531
000532
0005313
000534
000535
000536
000537
000538
000539
000540
000541
000542
000543
000544
000545
000546
000547
000548
000549
000550
000551
000552
000853
000554
00055%
no0osshA
000857
000558
000559
000560
000561

000562
000563
000564
000565
000566

INH

#HHBHSY
000 GO T0 569
non C BBBBBDRLBBBBBYL Fah 2222 Y222 ¥
000 c
noon C sossnanbaosnst DAM WHERE THE H VS T CUHRVE 1S KNOWN [T Yy Y XYy
000 C
000 C CALL RFGRES TO READ DOATA AND PFRFORM RFGRESSION
0no 540 CALL. RFGRE~ (ATFEMP)
000 C
000 c CONVERT COEFFICIENTS SO THAT THFY CORRESPOND TO METRIC VALUES
000 AL=ATEMP (1)/3,28
000 AP=ATEMP (P)/3.23
noo A3Z=ATEME(3)/3.78
noo A4=ATEMK (4) /7,28
noo AS=ATEMP (5) /3,28
0p0 A6=ATEMKM (A) /3,28
noo AT=ATEME (7) /3,28
non AB=ATEMP (R) /3,28
100 A9=ATEMP (9)/3.28
000 Al10=ATEMP(10)/3,28
000 C PRINT THE METRIC EQUIVALENTS OF THE REGRESSION COEFFICIENTS
000 WRITE(NTS1060) AleA2sA30A8¢ASeA6IATIARIADALD
non GO TOH 560
noon C sabonsblssbENY FND SRBHRBODABORDS
000 C
ann C sovpassnansnss DAM WHFRE THF Q VS T CURVE IS KNOWN #ascosasasnesse
0nn C
non C CALL REGRFS TO REAN DATA AND PFRFORM RFGRESSION
000 550 CALL REGRES (ATEMP)
000 C
000 C CONVFRT COEFFICIENTS SO THAT THEY CORRESPOND Tn METRIC VALUES
000 Al=ATEMP (1) /35,314
000 A2=ATEMP (P) /35,114
000 A3=ATEMP (3) /35,314
000 A4=ATEMP (4) /35,314
000 AS=ATEMP (5) /735,314
000 A6=ATEMP (6} /35,314
000 AT=ATEMP(T7)/35.714
000 AB=ATEMP (R) /35,314
0no AY=ATEMP (6) /35,314
000 AlO=ATEMP(10) /35,314
000 C PRINT THE METRIC FUQUIVALENTS OF THE RFGRESSION COFFFICIENTS
000 WRITE(NT7W1070) ALoA29A30A49ASsAGIATIABIAGeALD
000 C BHBBBBBBBBBBON Faiy BEDGRBBUBHDRD
non C
000 560 DO ST0 T=1.10
ono C TRANSFFR REGRESSIOM COEFFICIFNTS TO ARRAY A0
000 570 AO(LyJeI)=1TFMP (]}
[ di RO CONT INUE
onn C HERBHBB L BB BLBERBUROIROBRBIBBNHNBRBBBRABODBBDGBEBDBRBRRRBBTRBRHRBDRERR
Qon C BHBBBBIRBDBLOBEND Eriy L322 X2 222 2 X 2 )
000 C GUBDB BB EB ROV RBBBBDERBVBB BRSO BBBROABIRBBBBOABBBDRIHBUIBRIRIRLRERBIOY
non C
a0q (.
aoon C avnganditrienss NHTPUT PAGE FIVE sHYDROGRAFPH NODE INFORMATION #ésss
ann C ARE THIRF TIME=VARYING T1HPUT NODFS?
noo TF (HJSWLLE D) B0 T0 610
0oen WHTTE (MT74+00) AL PHA
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LX-2 222 4

nN00S67
N00S6R
000569
000570
000571
000572
000572
000574
000575
000576
000577
00057R
000879
000580
000581
noos82
000583
000584
000585
000586
000587
000588
000589
000590
000591
000592
000593
000594
000595
000596
000597
000598
000599
000600
000601
000602
000603
000604
000605
000606
000607
000608
000609
000610
000611
000612
000613
000614
000615
000614
000617
00061R8
000619
000620
000621
000622
000623

QRL]

XXX 2

ono
000
noon
000
ann
000
noo
000
000
nno
0oon
anaQ
nnn
000
non
onn
000
000
000
000
Q00
noo
noo
0nn
000
000
onn
000
000
oon
000
noo
0noo
opoo
000
000
noo
000
non
ono
0no
000
000
000
noo
non
000
nnon
nono
non
poa
000
oon
non
noo
o0
000

C

590
600

[eReNe]

~P0
621

oo

630

WETTE (r7431080) NJSW
NO 600 L=1ei)SW
J=JSW L)

WRITE (NTL1090) U

CHK=3.

CALL REGPFES TO READ DATA AND PERFORM REGRESSION
CAL). REGQES (ATFMP)Y
CHK=0,

CNVERT COEFFICTIENTS SO THAT THEY CORRFSPOND TO METRIC VALUES

Al=ATEMP (1) /135,314
AP=ATEMP (2) /35,314
AZ=ATEMP (3) /735,314
A4=ATEMP (4) /735,314
AS=ATEMP (5) /35,314
Abz=ATEMP (F) /35,314
AT=ATEMP (T} /315,314
AQ=ATEME (P} /35,314
A9=ATEMP(9) /35,314
Al0=ATEMP(10)/35.314

PRINT THE MFTRIC ENQUIVALENTS OF THE REGRESSION COEFFICIENTS

WRITE (NTeY100) A)9A2sA3eAd9ASsAGIATIABYADHALD
DO %90 I=1.10

TRANSFER REGRESSTON COEFFICTIENTS TO ARRAY A0
AD (el e I)=ATENMP(])

CONTINUE
CONTINUE
shananntaRBBnY Frn YT YYYY Y
supnaatiansane PREPARE HYDRODYNAMIC INPHT TAPE LYY Y YT Y Y Y Y]

WHITF (MT741310) ASTERK

ARTTE (M7) NTCYCePERIODIQINTyDELTIWINDoWDIRINQSWRT ¢ NJSWeNJIGW

To dJSWIL) 9 OTHST (L) o ((AD (T oL eN) oI=103) oNulol0)ol2101Z12)s(JGWI{L)sL=]
PeT713) o LA VHA(T) ¢ 121430) ¢NACYCINHCYCoNToDELTR9ICYCoNCYCoNFXIToNJ9N
3Co ((NCHAN(ToTT)Y o IPOINT(TalI)o1I=101Z8) oH(I)oH(T)9HII)sH(I)oH(I)9AS
G(T)eVOLITY o X(T) oY (I 9DEP(TI) s QIN(II9QOUITI9QINCI) oQOU(I)eI=laNJ)o (L
SNJUNC NI L) oL =1 92) yLEN(N) gB(N) 2sR{(N) sA(N) ¢ A{N) s AK(N) e (N) 9O (N)9sQ(N)
AV IMN) oV IM) oV (1) yFWIND (N} gNCLOS (M) oN=Y4NC) 9 FVAPSNTRIBy {TRBDFP (1) 9 ]1TR
TIB(Tel) el T4TR(142)9oI=21050) ¢ HYDEND

#ue HYDEND TS A SPECIAL CASE FNR THE EPA PESTICINE STUDY #a#

IF (NTRIB LEQ, 0) GO TO 671}

WRITF (6eAQN) NTRIB

NO K20 I=1+NTRIA

TRADMETRANFP(T) /3.2R

WRITE(6eT00) TTRIB{Te1)9ITRIR(T42)+TRROM

CUMTINUE

COUNTINUE

ERD FILE N7

REWIMD N7

X2 LA L2 E FAD GondReNRBEORN

PRINT OUT THE HYDRODYNAMIC INPUT DATA
PEANINT 1110 2N1MaMY
REAIY (FITe1120) ARRAY
TF (ARRAY (1), FQLASTFRK) GO TO 640

68

383
384
3ss
iss

387

389

390
391
392
393
394
395
396
397
398
399
400
401
402
403

406

409
410
411
412
413

416
417



LI XXX %

000624
000625
N00626
000627
000628
000629
000630
000631
000632
000633
N0N634
000635
000636
000637
000638
0n0639
000640
000641}
000642
0006417
000644
000645
000646
000647
000648
000649
000650
000651
000652
0006573
000654
000658%
000656
000657
000658
000659
000660
000661
000662
000663
000664
000665
00066A
000667
000668
000669
000670
0noe67T1
000672
000673
000674
000675
000676
000677
000&78
000679
000680

INH

[Ty
000

000

000 640
000

onon

nnn [
000 C
000 C
noo C
noo C
noo C
000 Cc
noo 650
000

000 660
000 670
nno

009

000 680
000 690
000 700
000

000

000 710
00nn 120
000 130
ono 740
000 750
0ngo 760
009 170
000 T80
non 790
noo B0O
noo

000 810
000 820
000 830
0no 840
000 R60
000

0non 870
noo aRpn
non 890
neo 9nG
000 910
nno

non

non

non 20
non

nno 930
000

non 940
non

0on

oon

non

WRITE (N6+1120) ARRAY

60 TO 630
WRITE (N&691130)
N5=5,

RETURN

snnoennbassnss FORMAT STATEMENT 950 MUST BF CHANGED Seansnsocnnon
asapansansesss WHENFVER PARAMETER 176 IS CHANGED LI AT Y 2

FORMAT (¢ YOU REQUESTED T00O MANY TIDE FLATSY /4,159 TO RE EXACT(JO
18 ARORTED) '//)

FORMAT (215)

FORMAT (Y THIS PROBLFM HASY'9 IS TIDE FLAT CHANNEL (S) /1t THEY (IT
1) ARE(IS)*/?' CHAWNEL NO, CHARACTFRISTICY /18Xy ' JUNCTION NUMBER
2 '//)

FORMAT (T10+10X41I5)

FORMAT(//+1Xe*THERE ARE'+ISe' TIDE FLAT CHANNELSts/)

FORMAT (3Xy *CHANMEL "9 139 IS A TINE FLAT CHANNFELs WITH NODF I3+t B
1FEING THE TIDFE FLAT,'+2Xs? BOTTOM ELEVATION OF THE CHANNEL IS ¢
291PE12,5 )

FORMAT (1HOs *THE EVAPORATION RATE IS ¢9IPEL1D.3! (MM/MONTH) v)

FORMAT (' THE JUNCTION INFORMATION IS OUT OF ORDER?!)

FORMAT (f*CHANNEILS?'9ISe? AND'sISs* ARE REDUNDANT?)

FORMAT (20A4)

FURMAT (2AX+20A4)

FORMAT (IH1)

FORMAT (1%A4)

FORMAT (I593FS5.0e5Xy3FG,09415)

FORMAT (2015)

FORMAT (1H1915A4 20X 20HBATTELLE NORTHWEST  o/1X915A4919Xe21H RICH
ILANDy WASHINGTONe/9BOXe2(H HYDRODYNAMIC MODEL o//7)

FORMAT (15HODAYS SIMULATEDsI4)

FORMAT (29HOWATER NQUALITY CYCLES PFR DAYs14)

FORMAT (43HOINTFOGRATION CYCLES PER WATER OUALITY CYCLEs14)

FORMAT (30HOLENGTH OF INTEGRATION STEP I1SeF6,098H SECONDS)

FORMAT (15HOWIND VELOCITYsFS,0422H M/SEC WIND DIRECTIONGFS,0419H D
1EGREES FROM NORTH)

FORMAT (P6HOWRITE CYCLF STARTS AT THF,l4911H TIME CYCLE//)

FORMAT (IS9F1042¢=6PF1l0.2¢0P2F10.2¢F10.72)

FORMAT (315510Xs5F10,0)

FORMAT (45H CHANVEL INPUT INFOPMATION OUT OF ORDER }

FORMAT (10R8H CHANNEL LENGTH WIDTH ARF A MANNING VELOCI
1Ty HYD RADIUS JUNCTIONS AT FNDS MAX INT/67TH NUMBER
2 (M) (M) (Mar2) COFF., (MPS) (M) /931Xe?

IX LN01t/)

FORMAT (BH CHANNEL T4 +RH JOININGeTGas4H ANDT4438H NDELETED DUE TO Z
1FRO OR NFGATIVE WIDTH)

FOPMAT (I5¢F11,0¢F3,Ne=3PF1IN,04NPFO ,A4F10,2eF13,191199163F16,001Xs
1A4)

FORMAT (1724H JUNCTION INITIAL HEAD SURFACE AREA INPUT ou
1THUT CHANNFLS FENTFRING JHUNCTION

2 /127H  NUMKEQ (M) (SQUARE KM) (CMS) (CMS
3) /

4
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450
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459
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LA R XXX

0006R)Y

0n06R?
0006873
00NAkAL
0NNKAS
NN0AAG
000KRT
000AAR
000649
000690

000691

000A9?
0006913
000694
000695
000696
no0697
00069H
000699
aao70Q
000701

noo70?
000707
000704
000705
000706
000707
000708
000709
000710
00071

000712
000713
000714
000715
000716
000717
000718
000719
noo720
000721

000722
000723
000724
000725
000726
000727
000728
000729
000730
000731
000737
000733
000734
000735
00073%
000737

| LY

LX)

ono
a0n
000
non
noo
0noon
0noon
000
nann
npo
000
ano
000
0no
noo
ann
000
000
nno
0600
000
000
noo
000
onn
000
000
noo
000
0noon
ono
000
000
000
000
000
000
000
pon
noo
nno
0ono
00n
000
noo
noo
000
000
onn
000
000
000
000
000
000
noo
npn

95N
960
9710
GAD
990
tnon

1ola

1030

10690

1060

107¢

10410
1090
1100

FORMAT (T74F13,29=6PF15,240P2F1ID0011De516hY

FORMAT (F20 /)

FORMAT (//« 1R THIS PRORLFM HAS «IS420H CONTROLLFD NODES v/)

FORMAT (16HOJUNCTION NUMBER15)

FORMAT (2006e/3F10,40)

FORMAT (1HI«20A4/730H THE INPUT wFIR CONSTANTS ARFE /85H Al= sE1N,442
IXeS1H AP= «F10,442Xe5H A3= 4FI0,4//)

FORMAT (TH+e2/Xy10H IS A WETR/34H THE CONTROLL ING WEIR FORMULA IS
T ot DELHSDFLT/ZAREA® (INFLOW=AT S (HFAN=AP+NELY/P2)#8A83) 9/ 91 Xe *WHERE A
Pl = W E12.500 oA? = THF12,501 A3 = 1,E)12.50/9 1% tAND THE CONSTANT
35 CNHRRESPOYH TQO METRIC DATA')

FORMAT (1H+922Xy30H IS A TINALLY INFLUENCED NODF /S0H THF PFRIODIC
} STAGE=TIMF HISTORY IS GIVEN RY /7' H{T)=0,64A1 + A2#COS(T) +
PAIRCOS(##T) + A4HCOS(32T) + ASSBSIN(T)Y + AGHSIN(Z2#T) + AT#SIN(39T7)
3+ ABBSTII(4%T) v4/9? WHERFE Alz='9F10a80ty APt FE10.4e%s A3=0,F10.4
Goty AG=VIE]0,4y's AS=',F 10,44ty A6=t4,FE1N,449%y AT='9E10.49%s A
SR=VYELU.Ge/91Xg*AND THF CONSTANTS CORRESPOND TO METRIC DATAY)

FORMAT (1H++22X+55H IS A DAM WHICH IS OPERATED ACCORDING TO A Q VS
' H CURVEL/A/H THE CONTROLLING Q VS M CURVE IS FIT BY THE FOLLOWING
PRUNMCTION/T H QzAl ¢APOHIAINHBIB 2L A4HHOUTIARRHBUL 4 AHEHRESHATHHERGIARY
IHER T AYHHUCHLA)IOMHERG /1 1H WHFRF Al «E104496Hy NA?2= +E1D,496Hy A3=
4 9F10440FRHe Abz= «E10,406Hs AS= +F10,44/7X98HAAR= ¢E10,496He AT= HEI
S0ebebHy ART oE10e806Hy A= ¢E1D,497THs AYD= +sFE10.60/¢1Xe'AND THE CO
ANSTANTS CORRESPORD TO METRIC DATAY)

FORMAT (J1H++22XyA0H 1S A DAM WHOSE HEAD AND OQUTFLOW ARE KNOWN FUNC
1TIONS OF TTME./S7TH THE HEAD VS TIMF CURVE IS FIT AY THE FOLLOWING
PFUNCTION /76H HaQAL+APH#T4ARBTHL24088TondiABHTH044068To0SLATOTRRGLAB
JATERTIAGATHRR4A08THEG /11H wHERF Al= sF10,4+46Hs A2= »F10.496Hy A3
4= ¢EIN,%9hHy Aba sFE10,89hHe A9 sF10,49/TXe4HAB= 4E10,646Hy AT= HE
510e89bHs Ariz GE10449AHy AG= +E10sb9s7He AlOD= sF10,89/91X9"AND THE C
GONSTANTS CORRESPOND TO METRIC DATA')

FORMAT (394 THE OUTFLOW VS TIME CYURVF IS FIT HY /TAH Q=A)+A28T4+A
130TH82+ /4814030 ASBTROLIALLRTENSIATEHTROA4ABRTHETSAGOTLHERLALONTHEG /]
2lH WHEKRE Al=z sE104406Hy AP= «E10,40AHe A3® sF10,496Hs Ad=z= sE10,.446
AHy AST WFIN,49/TX94HAB= JE1N0.,4¢6Hy AT= 4E10,446Hy AR= 4F10.496Hy A
49= ¢E1DQs4s7He ALN= sE10.,89/9) X tAND THE CONSTANTS CORRESPOND TO ME
STRIC DATA')

FORMAT (1H++22X¢50H IS A DAM WHOSE HEAD IS A KNOWN FUNCTION QOF TIM
1E o/STH THE HEAD VS TIME CURVE IS FIT RY THE FOLLOWING FUNCTION o
2/TEH HIAL4ALHT +AIBTRRPIAGRTHEIIAGHTRBLIAADTHNGIATHTREGSARSBTHNTIAQH
ATo#AsAl AT 49 /11H WHEPE Alz yFE10,4496Hy A23 sE10,44hHy A3= +E10.4
G6AHs A4T 2F10.b49RHy ADZ gFE10,80/TXeb4HAR= ¢F10,406Hs AT= 4E10.,496H,
SAR= JFEl0,4e6Hy AT sE]ND,49THe A10= «E10,40/¢1X9? AND THE CONSTANTS
ACORRESPOND TO METRIC DATAY) ,

FORMAT (1H+e22X+50H IS A DAM WwHOSFE FLOW IS A KNOWN FUNCTION OF TIM
tE o/57H THE FLOW VS TIME CURVF IS FIT RY THE FOLLOWING FUNCTION o
P/TOH Q=A1+A28T4ARTRBD 4 ALUTHEIEACRTBNLSAGCHTALGIATHTANASARSTHETIAGS
ITaaB4Al 087829 /11H WHERFE Al= +F10.4e6Hy A2= +E10.4¢6He A3x +E10.4y
4AHs AG= oF 1 OcaehHy ABT sE10.,40/7XeHART ¢F10,4e6He AT= 4F10.6446H0
SAB= qF1M0,0e6Hs A= JF10,64THs AID= +F10,40/91X9 PAND THE CONSTANTS
ALORRFSPUND TO METRIC DATA)

FORMAT (//¢18BH THIS PROBLFM 1HAS oIS421H HYDROGRAPH INPUTS /)

FORMAT (1AXOJUNCTION NUMRER.TS)

FORMAT (1H++4?22X s 30H TS A HYDKOGRAFH TMPUT MONF /7624 THE HYDROGRA
1PR IMPUT CHRVF IS FIT RBY THF FOLLOVING FUNCTION /TAH N=A1+A28T+A3
PUTHUP 4 AGRTHR A4 AGUTHRLIAGUTHUHCIATHTOBRIARBTRBTLAQRTEOGAAIORTHBG /1]
AH WHEKE AYT= 4F)N,0eRHy AP oFl0,40FHe A= 4F 10, 4¢6Hy Ab= +F10,896H
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[ 22 XX 24

000738
000739
000740
000741
000742
000743
000744

END ELT.

RHDG,P

Itig sossss
000
000
000
oon 1110
000 1120
000 1130
000
voaane  MATM

49 AS=

2E1NLGo/TXoaHARE 9F 1N G9hHe AT= »FID406M,

ARz sE1N.496H,

A9

B2 oE10.4eTHe ARM® sF10.40/01X0y*AMD THE CONSTANTS CORRESPOND TO MET

ARIC DA
FNRMAT
FORMAT
FORMAT
FND

L 22 X2 4

TAY)

(A4)

(33A4)

(ISHIEND OF HYDRODYNAMIC INPUT PRNGRAM
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Bagass MATN

WELToL TMATNT M

000001 000
000007 009
000007 non
000004 ono
000005 o600
ooonoa 000
000007 000
000n0R 00n
000009 009
000010 nno
000011 000
0o00n1? onn
oonnl13 000
000014 000
000015 0no
0nonnle 000
000017 000
000018 ann
000019 noo
000Qe0 o0n
000021 000
000022 000
000023 nno
000024 000
onoon2s ono
000026 000
000027 000
00002R ono
000029 noo
00003n 000
000031 000
000037 0600
0000133 003
000034 000
000035 nno
000036 000
000037 000
000034 noo
000039 000
000040 000
000041 000
000047 nno
000043 non
000044 000
000045 nno
000046 000
000047 o0n
00004R 000
END ELT.

RAHNG,P CX X

LA R RS 4

AIN

o0 [aNeNeNaNeNe NaliaXe liel

OO0

s EaNeNe]

[9]

PICTIIH

susssassapsans MATN PROGRAM FOR FrPiORF=1 INPUT Hannnadonanas
dosagnatanssas QATTELLE NORTHAFST 11/9771 LYY LT XY -2 )
X Ly I YT T Yy E ey Y Yy ey y)

THIS PROGRAM CAILLS INH

THIS FXECUTIVE PROGRAM MAKES 1/0 ASSIGNMENTS AND CALLS
THE MAIN INPUT SUSROUTINE TNk

nannaanraasner ASSIGN THE COMMON  DATA HoanBotansnsn
CUMMON /TAPES/NReNASNP2DIN22eNZA
COMMON/PARAMS/T750176012941712+17113

sopnnpsasnanns CONTROL AND TITLE INFORMATION Saasnnnasnnoey

COMMON /PTTNT/ NJsNCeNJIGWINTCYCoNQSWRT ¢ NQCYCNEL TQePERIOD
JALPHA(JU) s DEP(TO) s IPOINT(T096) s AS(70) ¢EVAP
COMMON/QUAL/NCHAN(TO6) s LEN(100) ¢ NJUNC (100023 o JGW(20)

REAL LEHN

nonnnsdtasoes  ASSIGMN THE UNTT NUMAFRS AND REWIND sanannannnane
175=70

176=6

129=100

1212=20

1213=20

NG=5

N6=6

N2Oo=2

THE UNIVAC 1100 DOES NOT ALLOW THE USF OF LOGICAL UNIT 1 SINCE ITY 1S
THF SYS!FY PUNCH FILE.

N2&4 = 4

REWIND MR0O

REWIND 1124

DRUBBBRLGLBIGN FnD L2222 22 2y y )
SHEHREBOSEDHDG HYDRAULIC TNPUT Hoansnnasanns
CALL INh

REWIND 1124

REWIND 20

YL LAY T Y END LTI LL LT Y 2
sYoP

£Hn

EX Y2 2

72



L2 X224

pICTUR

Soaad

BELT L IMAINT,PICTUR

000001
000002
0000013
000004
000005
000006
000007
00000R
000009
000010
0n0011
000012
000013
00N014
000015
000016
000017
000018
0aon019
000020
000021
000022
000023
000024
0onn2s
000026
000027
000028
000029
000030
0non3l
000032
000033
000034
000035
000036
000037
00003A8
000039
000040
000041
000047
0000413
000044
000045
000046
000047
00004R
000049
000050
000051
000092
000053

noo
nno
0no
noo
000
0no
000
noo
000
non
ann
000
000
non
nno
neo
0no
000
000
noo
0no
nno
000
noo
000
noon
000
non
000
onn
0o
noo
000
000
000
0no
noon
ann
non
nno
000
009
000
non
noo
non
009
non
noo
0o0n
noo
00n
noy

eEeErEeleNsNeNaNoNs NoNeEaNoNoNe NoNeoNaNe Nalle

100

SURROUTINE PICTUR (NsMyMCOLeXX9YY 9 ARKs ISYMyCARD1)

THIS ROUTINE IS CALLED BY REGRES AND CALLS SORT AND SORDFR
PROGRAMMED BY JE SCHLOSSER 1965 MODIFIED BY CA OSTER 1966
PRESENTS A PICTURE OF DATA 0OM PRINTED OUTPUTe TWO OPTIONS REING
AVAILABLE

1 MCOl POSTITIVE
2 MCOL WNFGATIVEs IN WHICH CASE XINCREMENTS ARE TAKEN AS FQUAL
10 ¥ INCREMENTYS AS DETERMINFD RY M

NICTIONARY
VARIARLF DEFINITION
N NUMBER OF POINTS TO PLOT {MAXIMUM OF 500)
M MAXIMUM NUMBER OF L INES
MCOL MAXIMUM NUMRER OF COLUMNS
XX(1) X COORDINATE FOR ITH POINY
YY(n Y COORDINATE FOR ITH POINT
ARK (I} MARKER FOR ITH POINT
TSY (1} PRIORITY DESIGNATOR FOR MARKFER USED ON I=TH POINT

(LOWER SURSCRIPT INDICATES HIGHER PRIORITY)

DIMENSTON XX(2)gYY(2)9XYM{39500) sPXI6)9sALF (107) ¢ARK(2)
LILF QY07 o ISYM(S) s IXYM(39500)

DIMENSTON CARDL (20)

EQUIVALENCE (ILFeALF) 3 (BLANKoLANKBAY 9 (IXYM4XYM)

FXTERNAL SORDER
DATA BLANK/LIH 7/

N=MAXD (MINO (S00eN) 0 2)
XYM(1e2)=1,01

XYM(2+2)=1,01

XYM{3e2) 2Rl ANK

XMIN=1,0E27

XMAX==),0F37

DO 100 I=1eN

XYM (1ol)=XR(T)

XYM(P2e1)=YY (1)

XYM (3el)=atk(])

KMIN=AMINT (X4TNeXYM(191))
XMAXZAMAX] (XMAX XYM (101))

CONTY INUFE

CALL SOPT (XYMyN9»3sSORDER)
YMINSXYM (P 4N)

YMAXZXYM (2o 1)
DYLOG=ALOGIN (10, /FLOAT (M) #*] ,NES)
IF ((YMaX=YMIN) ,£Q,0.) GO T 110
DYLOGSALOGIO L (YHAX<YMIN)/FLOAT (M) @] ,DFS)

CONT ThIIE
APROX=UYLOG=ATNT (DY 0G)
g 120 j=re1n
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LE 22 X2

0nonsa
000055
000056
000057
000nsA
000059
000060
000061
000nA2
0000673
000064
000065
000066
000067
000068
000049
600070
000071
000072
000073
000074
000075
000076
000077
0coo078
000079
0000R0
000081
000082
000083
goo0as
000085
000086
000087
GDNORA
000089
000090
000091
000097
000093
000094
000095
000094
000097
00n09A
000099
000100
600101
000102
ono107
000106
000105
000106
000107
00010R
000109
000110

PICTUR

non
0ono
noo
ano
noo
000
000
000
000
000
000
noo
000
oon
ono
00N
000
000
0nn
noo
000
ono
000
ono
000
noo
000
noo
000
000
000
0nno
000
000
noon
000
000
000
000
000
000
000
noo
000
onn
ono
nno
ano
000
oon
000
noo
ooo
nno
noo
noo
ono

LEE 228 ]

120
130

140

150

160
170

180
190

200
210

220

230
240

250

260

270
R0
2an
300

310
370

FI=1

IF (aPFOX=a 0GI0(FT)) 130,130,120
CONTINUE

EXACT=FI®1 0,002 {INT{DYLOG) ~%)

IF (MCOL)Y 2nN0e14N4140
DXLOG=ALDGIO { (XMAX=XMIN) /ZFLOAT (MCOL/2)#]1,0E5)
XAPROX=DXI_OG=AINT(DXLOG)

IF (XAPHOX=,3010) 150+150¢1A0
XEXACT=2,0410,08% L INT{DXLOG)~S)

GO 10 190

IF (XAPROX-,4990) 170+170,18¢0C
XEXACT=S,0#10,0#2 (INT(DXLNG) =5)

GO TO 190

XEXACT=10,044 (INT(DXLOGR) =4)

CONTINIE

XACT=XEXACT/?.0

GO TO 710

XACT=EXACT /2,0

TENX=20,0#XACY

TENF=10.08FXACT

MAXYI=(YMAX/TENE) +(0.5¢SIGN{0.59YMAX))
MAXXT= (XMAX/TENX) 4 (0,5+4SIGN(0,59XMAX))
MINYI= (YMIN/TENE) = (0,5+4SIGN{0,5s=YMIN))
MINXI= (AMIN/TENX)} = (0,54SIGN(0,Se=XMIN))
YFIRST=TENFeFLDAT (MAXYT])
XFIRST=TFHNX#F{L_0AT (MINX])

LINFS=10# (MAXYT=MINYI)+1

KOLS=20% {MAXXT=MINXT)

IF (xOLS=500) 23042304220

WRITE (6y440) KOLS

KOLS=500

IF (LINES=~401) 2504250¢240

WRITE (&4500)

RETURN

CONTINUL

LEAF=(KULS+99) /100

DO 430 L=Y+LEAF

NN 260 I1=146

PXCIY =S nTFNXHFLOAT(L=1) ¢ TENX#FLOAT{T~1) 4 XFIRST
CONTINHE

WRITE (6e440) CARD]

WRITE (6e440) PX

WRITE (64470)

DEX=XACT/2.0

DEL=EXACT/7.0

NOD=NEX+2,H&XACT

J=1

DO 420 I=1eLIMES

YPLNT=YF IPST-EXACTRFLOAT(I~1)

DO PT0 JkL=14107

ALF (JKL) =RL ANK

TF (J=N) 290¢”290+380

IF (XYY (1y N=PX(1)) 37043004300

CONT IWHF
IF (xXYMU2« 1= (YPLOT+NEL)) 3104310380
IF (XYMU24. D) =(YPLOT=DEL)) 3RN+3P204370
COMT INUE
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Sabpnd

000111
000112
000113
000114
000115
000116
000117
000118
000119
000120
000121
000122
000123
000124
000175
000126
000127
00012R
000129
000130
000131
000132
000133
000134
000135
0001236
000137
000138
000139
000140
000141
000142
000143
000144
000145
000146
000147
000148
000149
000150
000151
000152
000153
000154
000158
000156
000157

END ELT,

BHDG « P

PICTUR

009
000
noo
000
00n
noo
000
000
noo
nno
000
000
000
000
000
nno
noo
000
000
o000
noo
000
000
non
000
ano0
000
000
000
noo
nnn
noo
000
000
noo
000
0o
000
noo
noon
000
ana
000
noo
noo
noo
0o0n

L2 22 X

L 2.2 33 )

330

340

350

360
370

380

390

400
410
420

440
459
460
470
480
49(

S00 FORMAT(IXG'THERE IS A LIMIT OF 400 | INESY)
510 FORMAT (11Xs1H+41078141Hs)
END
L 2N X R

IF (XYM{)eJ)=PX{K)=DDD) 33043304370
CONT INUF
KOL=IMTO(XYM(19J) +DEX=PX (1)) /XACT) +4
IF ((KOL 4GT,107)20R, (KOLLLTL1)Y GO TO 370
TXYMAJ=TI XY (3ed)

TLFROL=ILF (KOL)

IF (ILFROL.EQ.LANKBA) 60O T0 3A0
ISYMl=0

1SYmM2=0

DO 340 JIYY=1,.5

IF (ILFROL.EQ.ISYM(IIYY)) ISYMI=ITYY
IF (IXYMIJ.FOLISYMIIIYY)) ISYM2=T]IYY
CONTINUE

ISYMM=MINDLISYM) e ISYM2)

IF (ISYNMM) 27043704350
ILF(KOL)=1SYM(ISYMM)

60 10 370

ALF (KOL I =XYM(3y.))

J=Jel

GO TO 280

COMTINUE

IF (MOD(TI=14]10) NELO) GO TO 390
WRITE (64450) YPLOTWALF

GO 10 4}0

IF (MOD{T-145)4NFL0) GO TO 400

WRITE (64510) ALF

GO TO 410

ARITE (69460) ALF

CONTINUE

CONTINUE

WRITE (64470)

WRITE (644R0) PX

CONT INUE

RETURN

FORMAT (//7/777/7/710X419A4902///)
FORMAT (1X9F9,342H #310TALs1H®)
FORMAT (11Xe1HI«10TALW1HD)

FORMAT (1HO 14Xy 1H®9S(20H = = = = 4 = = = = #)9/¢]H )

FORMAT (11YsFT74.2+45(13X9sF7.2))

FURMAT (48HAONLY THE FIRST 500 COLVUMNS OF A PLOT REQUIRING
1COLUMNS Wl L BE PRINTED.)

75
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110
111
112
113
114
115
118
117
118
119
120
121
122
123
124
125
126

128
129
130
131
132
133
134
135
136
137
138
139
140
14}
142
143
144
145
146

152
153



L2222 2 ] I#] LA R X223

BELTeL IMAINT,N

000001 noo FUNCTION O (B.(C)

000002 noog C THIS FUNCTINON IS CALLED BY SORT
0000073 000 DIMFNSIUN R{S)y C(5)

000004 nno Q=C(2) =B (?)

000005 onog RETURN

000006 000 END

END ELT,

BHDG,P sHHBBY REGR XXX

76
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L2 X-X2 )

BELToL

000001
000002
0000073
000006
000005
000006
000007
000008
000009
000010
000011”
oonol2
000013
000014
000015
000016
000017
000018
000019
000020
000021
000022
000023
000024
000025
00002%
000027
000028
000029
000030
000031
000032
000032
00003¢
000035
000036
000037
000038
0000139
000040
000041
000042
N00043
000044
000045
000046
000047
000048
000049
000050
000051
000052
000053

REGR swe

[MAINT ,RFGR

000
non
0no
000
000
000
non
non
000
0nn
Q00
non
000
000
000
0090
000
onn
000
000
non
noo
noo
000
000
0non
0non
000
000
000
onn
0on
00o
000
noo
000
0no
ono
000
000
anon
0on
000
noo
noon
noon
0no
noen
000
000
noe
noon
[¢X3 )]

LE-X ]

lsBeReNeoNeoNeNoNoEeNsNsNeoNeoNoNalte e Nel

~ O

100

1o

120

FUNCTIOM REGR(MeXeY9NoAWB)
THIS FUNCTION IS CALLED RY REGRES AND CALLS SIMUL

FUNCTTO! PEGRs WHICH CARRIES OUT AN NTH=ORDER POLYNOMIAL
REGRFESSION ON M DATA POINTS CONTAINED IN THE X AND Y ARRAYS.
THE FUNCTION NORMALLY RETURNS THF STANDARD DEVIATION S OF THE
POINIS AH0ONUT THE REGRESSINN CURVE, THE REGRESSION COFFFICIENTS
ARE PILLACEN IN A AND Bll)...H(N), HOWFVERs TF THE SIMULTANEOUS
FQUATIOMH SNLVING POUTINF SIMUL ENCOUNTERS A NEAR~SINGULAR
MATRIXe YHF FUNCTION RETURNS THF VALUFE 0,0

Cessanes e MATRIX CONTAINING THE COFFFICIENTS
CYXeueasol(IaY) VECTOR

CYYeuoaseeCYsY) VECTOR

DETeeese e DETFRMINANT OF THE COFFFICIFNT MATRIX C,
EPSeesss s TOLERANCE USEN RY THE FUNCTION SIHMUL

SIMU e ee o FUNCTION FOR SOLVING SIMULTANEOUS EQUATIONS
SX95YXee s VFCTOR CONTAINING SUMMATIONS X##] AND X##l & Y
SYsS5YYes e VFCTOR CONTAINING SUMMATIONS Y AND Y##2

DIMENSTON C(S1951)eSX(100)sSYX(S51)eCYX(51)eX{100)eY(100)sR(51)
DATA EPS/ 1 0E=20/
DATA MM/100/eMN/SLY/

eeese COMPITE SHMS OF POWERS A!ID PPODUCTS sees e
NTWO=2%n

NP]l=N+1

SY=0,0

SYY=0,0

DO 100 I=1eN

NPT =z=Ns]

SX(1}=0.0
SX(NPI)=N,0
SYX{I)=0,0

N0 120 I=1eM
SY=SY+Y ()
SYY=SYY+Y ([)#a?
NuM=1,0

DO 110 JU=leN
DUM=DUMSX (1)
SX{UY=SX(J) +DUM
SYX{(JI=SYX(J)+Y(])#DUM
No 120 J=skpl «NTWO
DUM=DIM# X (] )
SX(J)=SX{J)+HtM

sseae CUOAPUTE COEFFICIENTS C(Iod) ,aqqe
FM=FLLOAT (M)

CYY=SYY=~GYSSY/FM

DO 1730 I=)eH

CYX{I)=SYX(J)~SY#SX{T)/FM
C(IsNPLY=CYX(T)

N0 130 J=lend

1PJ=1+J
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a3k dt B

000054
000068
000056
000057
00005R
000059
000060
neoonetl
000067
000063
000064
000065
00006A
000067
000048
000069
ooo0070
0000
000072
000073
ononré
000075
000076
000077
000078
000079
000080

END ELT,

BHDGP

RFGe

a0n
nnn
000
0on
0an
000
000
noy
000
o0nn
00y
nno
a6n
noon
ann
onn
000
noo
noa
000
00n
000
000
noo
0no
ann
nen

HoEBHH

RiRTE X

1
<
(4

1

1

—000

REGRES

i 4

ElL

40

50

Cllo ) 2SX(IPIY=SX(T)HSU()) /F M

esese CALL ON SIMUL TO SOLVF STMUL TANFOUS FQUATIONS seees
DET=SIMUL (INyCosReEPSe 1 ¢NN)

WRITE (6¢160) DFET

IF (DETWNE.N.NY GO TO 140

REGR=0,9

RE TURN

eesee COMPUTE INTERCEPT A AND STANDARD DEVIATION S seees
BUM=SY

TEMP=CYY

NO 1506 I=1.N
DUIM=DUM-R (1) #SX (1)
TEME=TENR=R(T)BCYXI(T)
A=DIM/FM
NENOM=FLOAT (M) =FLOAT (N)=1,0
S=AHS(TEMP/DENOM)
5=NSART (S)

IF (S.EQ.0+) S=FPS

REGH=S

RE THRN

FORMAT (13140 DET = +E146.4)

END

LX2-X:- 2.2
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L2222

RFGRFS

LA XX 321

BELToL IMAINT,REGRES

000001
000002
000003
000004
000005
000006
000007
00000AR
000009
000010
000011
000012
000013
000014
000015
000016
000017
gooo0ls8
000019
000020
000021
000022
000023
000024
000025
000026
000027
000028
000029
000030
000031
000032
000033
000034
000035
000036
000037
00003R
000039
000040
000041
000042
000043
000044
000045
000046
000047
000048
000049
000050
000051
000052
000053

o0n
noo
000
non
000
000
noo
000
000
000
000
000
000
000
000
000
000
000
000
000
000
noo
000
000
000
000
000
000
000
ooo
000
000
000
000
000
000
noo
000
000
009
000
000
000
000
000
noo
000
onn
006
000
000
000
000

DO NOOONOCNNO

*

o

C i

OO OO D

100

SURROUTINE REGRES (ATEMP)
THIS ROUTINE IS CALLED BY INH AND CALLI S PICTUR AND REGR
POLYNOMIAL REGRESSION WITH PLOTTING,.

THIS MAIN PRNGRAM RFADS THE HORIZONTAL AND VERTICAL COORDINATES
OF ™ DATA POTNTS INTO THF X AND Y ARRAYS, THE LEAST AND
GREATEST VALUFS nF X SHOULD RE STORED IN X(1) AND X(M) RESPEC~-
TIVELY, THE FUNCTION REGR IS USED TN PERFORM SUCCESSIVE NTH-
ORDER RFGRESSIONSe FROM N = MIN THROUGH N = MAX, IN FACH
CASEs THE REGRESSINN CURVE IS PLOTTED AGAINST THE ORIGINAL

DATA POINTS,

Aeeesess s REGRESSION COFFFICIENT(INTERCEPT)

Bessensses VECTOR CONTAINING REGRESSION COEFFICIENTS

DELTAXeeoaX=SPACING FOR 26 POINTS ON THE REGPFSSION CURVE

Meosoooee o NUMRER OF DATA POINTS

MAX 9y MIN, JUPPER AND LLOWER {_IMITS ON ORDER OF REGRESSION

Neosesososs o ORDFRy No OF POLYNOMIAL REGRESSION

REGR, s o FUNCTION FOR PERFORMING NTH ORDER REGRESSION

Seseooes e STANDARD DEVIATION OF THE POINTS ABOUT THE REGRFSSION
LINE. IF SIMUL ENCOUNTERS A NEAR=SINGULAR MATRIXs S IS
RETURNEN ZERO AS A WARNING,

XoYeoesa o VECTORS CONTAINING THE X AND Y COORDINATES OF THE DATA
POINTS,

COMMON /TARES/NSeNASNTINTIAIN20IN22eN24
#4 HYDEND IS A SPECIAL CASF FOR THE FPA PESTICIDE STUDY ase

COMMON /NFW/ TJKsCHKeXM{20)9YM(20) ¢HYDEND

DIMENSION ARRAY (50)

DIMENSION X(I00) oY (100)+sB(55)9sARK(100)eISYM(5)+CARDAS(20)

DIMENSION ATEMP(1D)

#¢ HYDEND IS A SPECTAL CASE FOR THE EPA PESTICIDE STUDY ##e

NAMEL.IST /CARD1/ MeMINIMAX9XsYsHYDEND

DATA  STAR/ZLH#/

DATA ASTER/4HER®/

DATA CONST/4H CON/

NATA ARRAY/1H]191H42e¢1H30lH4 s 1HS 9 1HA e IHT 9 1HA W 1H992H10s2H1102H1242HI3
192H1492H1502H1APH]IT9s2HIB2H1992H2092H21 9 2H22 2PH23¢2H24 9 2H2592H26
22H2T +2H2R 4 PH?9¢PH3042H3192H3292H3342HI4 9 PHIS 4 2H36427H3T92H38,2H39, 2
3HA4O0 9 PHG 1 9 PHAP s 2HA 30 P2HAG 0 2H4E5 4 2HEG 9§ 2HAT 9 2HGB 4 2HE9 4 2H50/

NDATA MMM/100/9NN/SS/s111/25/9JdJJ7100/

CARD1 IS TITLE CARD FOR PLOTTING
READ AND CHFCK COORDINATES X(1)eaoaX(M)o Y(1) o 0aY(M)y
AND LOWEST AMD HIGHEST ORDERS MIN AND MAX

CHK 15 A DUMMY VARTARLE
CHK = 1 PEGRES WAS CALLED TO FIND H FOR @ VS T AND H VS T DaM

CHK 2 REGRES WAS CAILFN TO FIND N FOR Q VS T anD H VS T DAM
CHK 3 WFGRFS WAS CALLFD T0O FVALUIATF HYDROGRAPH NODES

A=0,0

NO 100 I=1a«NN

BR{I)=0.0
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46
47

BBBans RFGRFS Htonsen
000054 noo READ (N54310) Ca®nD4
000055 000 WRITF (h4310) CaRDa4
000056 000 IF (CARD4 (1) «NECONST) GO Tn 1in
000057 noo DECODE (1B+2204CARDG (1)) &
0000%A nnl 1F(CHK,EQ.3,) G0 TO 1nS
000059 001 GO TN (200920091019102¢103+106) 41K
000060 001 C
000061 001 C Q IS CONSTANT (n VS H)
000062 noo C STORE MFTRIC VALUE IN AMe CONVERT A TO FNGLISH UNITS
0000673 000 101 Am=A
000064 000 A=35,314%A
000065 000 GO TO 200
000066 noo c
000067 0oonn C STORE MFTRIC VALUE IN AMs CONVERT A TO FNGLISH UNITS
000068 noo 102 AM=A
000069 000 IF (CHK LEQ, 2,) GO TN 202
000070 000 C H IS CONSTANT (Q VS T AND H VS T)
000071 000 A=3,2R%A
000072 000 GO TO 200
000073 000 C
000074 non C 0 IS CONSTANT (@ VS T AND H VS T)
000078 noo C STORE METRIC VALUE IN AMs CONVERT A TO ENGLISH UNITS
000074 aoo 202 A=35,314%A
oonovr7 000 GO TO 200
000078 000 C
000079 000 Cc H IS CONSTANT (H VS T)
000080 000 C STORE MFTRIC VALUE IN AMe CONVERT & TO ENGLISH UNITS
0000R1 000 103 AM=A
000082 non A=3,7A%A
000083 noo GO Y0 200
000084 0non C
000085 noo Cc Q IS CONSTANT (Q VS T)
000086 000 C STORE MFTRIC VALUE IN AMs CONVERT 8 TO ENGLISH UNITS
000087 non 104 AM=A
0000RA nog Az=3I5,3144A
000089 noo GO Tn 200
000090 noo C
000091 000 C HYDROGRAPH INPUT IS CONSTANT
000092 000 C STORE MFTRIC VALUE IN AMy CONVERT A TO ENGLISH UNITS
000093 000 109 AM=A
000094 onn A=35,3140A
000095 000 cO TO 200
000096 noo CunueaTHE FOLLOWING ELEMENT MUST RF REMADE IN THFE PROGRAMsSEE APPENDIX
000097 000 croanaG,7 IN FORTRAN(ASCII) MANUAL e TO ALLOW A NAMFLIST READ FROM A
000098 000 Cosensl OGICAI UMIT OTHER THAN S ON THFE UNIVAC 1100,
000099 000 Cousns  MASMIST IMAINT.F2SCT
00nlo0 noo Choann F£SCT 33¢111,0
000101 000 CHheann END
nooloe ono 110 READ (NSeCARD1+FRR=P11END=P12)
000103 000 IF (MAX.LToMIN) MAX=MIN
000104 00n IF (MINJGF.{(M=1)) GO TO 1720
000105 000 IF (MAXeGF 4 (M=1)) MAX=M=]
00nl06 000 GO TO 1201
000107 000 120 MAX=M=1]
0001089 000 MIN=MAX
000109 000 120} IF (CHK LFQ, 3,) GO TO 1725
000110 non C CHECK THF TYPRF OF CONTROLILFN NODE
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sadans

000111
000112
000113
000114
000115
000116
000117
000118
g00119
000120
000121
000122
000123
000124
000128
000126
000127
000128
000129
000130
000131
000132
000133
000134
000135
000136
000137
00013AR
000139
000140
000141
000142
000143
000144
000145
500146
000147
00014r
000149
000150
000151
000152
000183
000154
000185
000156
000157
000158
000159
0001A0
000161
000162
0001623
000164
000165
000165
000167

RFGRES

noo
noo
noo
0on
000
000
000
oon
ao0o
000
000
000
000
000
0oon
000
000
000
000
gon
000
000
00n
000
000
000
000
000
000
noo
000
000
000
000
000
000
00n
000
000
non
non
000
000
000
0noo
000
000
000
000
000
000
000
0no0o
noo
000
0eo
noo

L2232 X3 ]

121

221

°e2

322

422

123

223

124

224

126

275
130

140

GO TO (1300130+1219122+1234124),
CONTINUE
Q VS H
no 221 I=leM
XMITY=X (1)
YM{1)=Y(])
X(1)=3,28X (1)
Y{1)=35,314%Y(])
GO 10 130

2 CONTINUE

H VS T AND Q ve T
IF(CHK GT. 1.) GO TN 322
CONVERT H FROM METFRS TO FEFT
D0 222 1=14M
XMLI)Y=X(T)
YM{I)=Y(])
X(I)=3,288X(1)
&0 70 13n
CONTINUE
IF (CHK ,GT, 243 GO TO 125
CONVERT 0 FROM CMS T0 CFS
DO 422 1=l¢M
XMI)Y=X(1)
YM(I)=Y(])
X(1)=35.,3148X(])
G0 TO 130
CONTINUE
H VS T
CONVERT H FROM METERS T0 FEFT
DO 223 1I=1.M
XMLy =X(T)
yren =Y (1)
X(I)=3,28+X(1)
GO TO 130
CONTINUE
N Vs T
CONVFRT Q@ FROM CMS TO CFS
DO 224 I=leM
XM{I)Y=X(T)
YHETY=Y (D)
X(I)=3543148X (1)
GO TO 130
CONT INUF
HYDROGRAPH NODE INFORMATION
CONVERT FLOWS FROM MS TO CFS
DO 2725 I=1+
XM{I)=X(1)
YM{T)=Y(])
Y(1)1=35,3142Y (1)
CONTINIUE
IF (MINJLF.0) MIN=]
IF (MAX L F.0) MaAX=]
IF(CARDG (19) ,FQ ASTFR) 6N TO 140

TJK

WRITF(60260) Me (XM(T)eYM(T)oT=1eM)

WRTITF (6e270) MINeMAX
CONTINUE
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sSanane

00016R
000169
000170
000171
000172
000173
000174
000175
000176
000177
000178
000179
000180
000181
000182
000183
000184
00018%
000186
000187
000188
000189
000190
000191
000192
000193
000194
000195
000196
000197
000198
000199
000200
000201
000202
000203
000204
000205
000206
000207
000208
000209
000210
000211
000212
000213
000214
000215
000216
000217
00021A
000219
000220
000221
000222
000223
000224

RFGRES

000
000
000
000
000
000
000
000
000
000
000
000
000
000
a0n
000
000
000
000
00n
000
000
000
000
000
noo
000
000
000
000
000
000
000
000
noo
000
noo
000
000
noo
000
000
000
non
0no
000
000
000
000
0oon
ooon
noo
000
000
noo
onn
000

L2 22 1 1 ]

150

160

170

OO0

1R0

e N

190
200

210

211

SOOI OO

270
230
240
250
260

NO 150 I=1eM

ARK (1) =STAR

ISYM(1)=STAR

DO 190 N=MINyMAYX

TF (CARDG(19) ,EQNASTER) GO TO 160
WRITF (69250) CARD4

WRITE (642R80) N

CONT INUFE

USE FUNCTION RFGR TO PERFORM NTH=ORNPER REGRFESSION

S=REGR (MeXeYsNgoAsB)

IF (S.NE,0,0) GO TO 170

WRITE (64290) CARDS

GO TO 190

CONTINUE

IF(CARD4 (19) ,FA,ASTER) GO TO 19n
WRITE(A9300) SeaMe(TsB{I)eI=lsN)

COMPUTE 26 POINTS LYING ON REGRESSTOM CURVE

DELTAX= (X (M)=X(1))/25,0
MP1=Mel

MP26=Me26

DO 180 I=MP1l4MP26
STEPS=FLOAT (1) =FLOAT (M) =1,0
X(I)=X(1)+STEPSHNELTAX
Y{l)=A

ARK (1) =ARRAY (N)

DO 180 J=1,yN

Y(I =Y (1) eR( )X (])ee
ISYM(2)=ARRAY (N)

PLOT REGRESSION CURVE AGAINST ORIGINAL POINTS

CALL PICTUR (Me2691T119JJdeXeYeARKs ISYM9CARDS)
CONTINUE

CONTINUE

ATEMP (1) =A

RO 210 I=2.10

ATEMP (I)=B(]I~1)
RFTURN

WARTTF (64230) raARDS
STOP

WRITE (f£e240) CARDS
STnp

FORMATS FOR INPUT AND OUTPUT STATEMFMNTS

FORMAT (AXeF172,])

FORMAT (¢ FRROR IN NAMFLIST INPUT T0O REGRES */920A4)

FORMAT (9 END OF FILLF FNCOUNTERFD IN REGRES '/e20A4)

FORMAT (1H +720A4)

FORMAT (34H POLYNOMIAL REGRFSSIONs WITH M = 412412H DATA POINTS//
JRX¢SH X(T)eBXeSH Y(I)//(?F13,72))
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Reneesr RFEGRES #hososs

000225 000 270 FORMAT (58H0 THFE LOWEST AND HIGHEST ORDER POLYNOMIALS TO RE TRIED 123
000224 000 TARE//6XsTH MIN = 2I3¢5Xe7H MAX = o13) 124
000227 000 280 FORMAT (3P2H POLYNOMIAL REGRFSSION OF ORDER/I1HOS5XeTH N = 413) 125
000228 000 290 FORMAT (69HO0 MATRIX C IS NEAR=SINGULAR, REGRESSION COEFFICIENTS 126
000229 000 INOT DETERMINED/1H 20A4)

000230 000 300 FORMAT (1HO+S5XeSH S = oF10,6/6XeSH A = oF10,6//7(6X93H B(91244H) = 128
000231 000 leF11.6)) 129
000232 000 ilo FORMAT (20A4)

000233 000 END

END ELT.

RHDGyP ooanss  STMUL LT T XY
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oot SrMY DU BBy

WELTebL IMAINT,STMUL

000001 ono

000002 nng C
000003 00n C
000004 000 C
000005 neo C
000006k 000 C
000007 000 C
000NOR 000 C
000009 non C
000010 000 C
000011 nnn C
000012 000 C
000013 000 C
0Q00t14 000 C
000015 000 C
000016 ann C
000017 non C
ononi1Ae 00n ¢
000019 octl C
000020 onao C
000021 000 C
000022 [(XeR] C
000023 nea C
000024 00N ¢
000025 non C
000026 009 C
000027 a0n C
000028 0non C
000029 nnn C
000030 noo C
goo031 000 C
000037 noo C
800033 Q00 C
0000134 noo C
000038 non C
noonie ago C
000037 000 o
000038 ] C
000039 900 C
000040 0na [of
000041 0on C
000042 onn C
000043 nno C
000044 0no C
000045 noov C
000046 0non C
000047 onn C
000048 noon C
000047 onn C
000050 009 C
000051 000 C
000052 non C
0000573 0nn C

FUNCTION SIMUL (N9 AsXsEPSeINDICSNRC)
THIS FUNCTINN 1S CALLED BY REGR

WHEN INDIC 1S NEGATIVEs SIMUL COMPUTES THE INVERSE OF THE N BY

N MATRIX A IN PLACE, WHEN INDIC 1S ZEROs SIMUL COMPUTFS THE
NOSOLUTTONS X (1) .0 XINY CORRFSPONDING TN THE SET OF LINEAR
EQUATIONS wWITH AUGMENTED MATRIX OF COEFFICIENTS IN THE N BY
N+l ARLAY A AUD IN ADDITION COMPUTFS THF INMVERSF OF THFE
COEFFTCIENT MATREX IN PLACE AS AROVE, 1F INDIC IS POSITIVE,
THF SET OF LINEAR EQUATINNS IS SOLVED RUT THE INVERSE TS NOT

COMPUTED T PLACE, THE GANISS-JORDAN COMPLETE ELIMINATION MFTHOD

IS FMPLOYED WITH THE MAXIMUN PIVOT STRATEGY., ROW AND COLUMN
CIMSCRIFTS 0OF SUCCESSIVE PIVOT FLEMENTS ARE SAVED IN ORDER IN

THE 1RO+ AND JCOL ARRAYS KESPECTIVFLY, K IS THE PIVOT COUNTER,

PTVOT THE ALGEBPAJC VALUF OF THE PIVOT FLEMENTs MAX
THE RUMLER OF COLUMNS IN A AND DETER THFE NETERMINANT NF THE

COEFFTICIENT MATRIX, THE SOLUTIONS ARE COMPUTED IN THE (Ne1)TH

COLUMN OF A AND THEN HNSCRAMBLED AND PUT IN PROPER ORDFR IN
X(1Veao X (N) USING THE PIVOT SUBSCRIPT INFORMATION AVAILABLE
[N THE 1ROw AND JCOL ARRAYS, THE SIGN NOF THE DETERMINANT 1S

ANJUSTEDs 1IF NECESSARYs RY DETERMINING IF AN ODD OR EVEN NUMBER
OF PAIRw]SE INTERCHANGES IS REQUIRFD TO PUT THFE ELEMENTS OF THE
JORD AFPAY IN ASCENDING SFQUENCF WHERE JORD({IROW(I)) = JCOL(1),

IF THF JTMVERSE 1S REQUIRFNDs 1T IS UNSCRAMRLED IN PLACE USING

Y(1)eaoY(N) A5 TEMPORARY STORAGF. THE VALUE OF THE DFTERMINANT
18 RETURNED AS THE VALUE OF THE FUNCTION. SHOULD THE POTENTIAL

PIVOL OF LARGEST MAGNITUNF BF SMALLER IM MAGNITUDE THAN EPS,
THE MATRIX IS CONSINERED TO HRE SINGULAR AND A TRUE ZERO IS
RETUXNED AS THE VALUE OF THE FUNCTION,

Busasess o AUGMENTED MATRIX OF COEFFICIENTSs A=(ATJ)
DETFR. .+ s DETERMINANT OF THE ORIGINAL COFFFICIENT MATRIX
FPSesaees ITNTMUM ALLOWABLE MAGNITUDE FOR A PIVOT ELFEMFNT
leJoaoes a0 AND COLUMN SUBSCRIPTSsRESP,
INDTCoeeaCOMPUTATIONAL SWITCH

MAX o o sweolltiIMAFR OF COLNMMNS [N AETTHER N OR Ns}
NeswesessMIMBER OF ROWS [N A

Xesesunses VECTOR OF SOLUTIONS

AlJCKaewe o ATC (K)

INTCH . o 0 o NiIHD

INTCHa e o s NUMBER OF PAIRWISFEF INTFRCHAMGES REQ!D TO ORPER J=VECTOR
IPLeKMLoNM] .o, 1419 K=le AND N=1s RFSP,

THOWaeoes o VFCTOR OF PIVOT ELEMENT ROW SURSCRIPTSy R I(K)

ILOl saes o VFCTOR OF PIVOT FLEMENT COLUMN SURSCRIPTSy C(K)
TRONT ¢ IRNW. Iy TROWK

JCOLTeJCOL Uy JICOLK e a o RITY R (U)o RUIK) 2 C(T) 4 C () sC(K) s RESP,
ISCANGJSCALI, o J(INDICES HSFD IN PIVOT SEARCH OF VECTORS C AND R
JORD, eee THE U VECTOR

JTEMP L o o TEHMPURARY VARIARLE USFD IM ORDERING THF J VFCTOR
Keoeoeoseos CYCILF COUNTFR AND PIVNT FLEMENT SUBSCRIPT
HHCoaaee s RUN AND COLUMN DIMEFNSTONS OF STORAGF FOR THE A=MATRIX
PIVOT s TVOT FLEMENT

84

TN\ Pt st vt ot d e et et P gt
QOINPVN P WN=DODINRIUT&WN

~N
—



nessee GIML edsuan

000054 000 C Yaosasnes s VFCTOR USED IN UNSCHWAMBLING THE INVERSE MATRIX 53
000055 000 C 54
000055 009 DIMENSION IROW(S50) ¢ JCOL{S0) ¢ JORD(SN) oY (R0) «AI(NRCoNRC) ¢ X ({50) 55
000057 non (o 56
000058 900 MAX=N 57
000059 000 IF {INDIC.GE,N) MAX=N+1 58
000060 onn C 59
000061 non C evees IS N LARGER THAN S0 .40 60
000062 000 IF (NJLE.S") G0 TO 1IN0 6}
000063 onn WHRITE (64200 62
000064 a900 STMUIL=0. 63
000065 000 RETURN 64
000066 000 Cc 65
000067 000 C wsese BEGIN FLIMINATION PROCEDURE o4aes 66
000068 noo 100 DETER=1. s
000069 000 DO 170 K=]1eN 68
000070 000 KM]l=K=1 69
onooeTl 000 C 70
000072 nno c eesss SFARCH FOR THE PIVOT FLEMENT ,,,4. I8!
000073 000 PIVOT=0, 72
000074 0on DO 130 I=1eN 73
000075 00p RO 130 Jd=}leN T4
000076 000 C seses SCANM IROW AND JCOL ARPAYS FOR TNVALIND PIVOY SUBSCRIPTS aiees 75
000077 000 IF (K.EG,.1) GO TO 120 T6
00007R 0noo DO 110 1SCAN=]1sKM] T7
000079 a0 NO 110 JSCaAl=1ekM] 78
000080 noon IF (T1.EW,IRUW(ISCAN}) GO TN 130 79
ooo0nsl 0noon 110 IF (J.EQ.JCOL(JUSCANY) GO T0 130 80
0ono0Az? 000 120 IF (DABS(A(I+U))JLELDARS(PIVOT)) GO TO 130 a1
000083 noon PIVOT=A(T ) 82
000084 000 IROW(K) =1 83
000085 000 JCOL(K) =y B4
000086 Q00 130 CONTINUE 85
Q00087 onn C 21
000088 000 C esese INSURE THAT SELECTED PIVOT IS L ARGER THAN EPS .aese 87
000089 000 IF (DABS(PIVOT) ,GT . EPS) GO TO 140 L1:]
000090 oo0n SIMUL=0, A9
000n9] non RE TURN 990
0000927 000 C 91
000093 0090 C eeese UFPDATE THE DFTERMINANT VALUE ,,,00 92
000094 000 140 JROWK=TROw (k) 93
000095 000 JCOLK=JLOL (K) 94
000096 00n NETFR=DETEH®PIVOT 95
000097 Q0o C 96
000098 noon o eeese NURMALLIZE PIVOT ROW ELFMENTS ... 97
000099 non DO 150 J=].MAX 9A
000100 000 150 A(TROWK e J)=ALIROWKJ)/PIVOT 99
nonlol onao C 100
000102 0on C eesee CARRY OUT ELIMINATION AND DEVEL OP INVERSE .e04e 101
000103 npo ALTROWK e JEOL K )Y =), /PIVOT 102
000104 ono NO 170 I=)1«N 103
000108 oo AJJCK=A (Y4 CNILK) 104
000106 nnon IF (JCREGLIRNUWK)Y GO TN 170 105
000107 noon A(TsJCOLK)Y==ATJCK/PIVDT 106
00010A noon DO 160 J=leMAX 107
000109 non 1A0 IF (JaNFogCOLK)Y A(ToJ)=A(T o)) =ATJUCK#A(IROWKS.}) 108
000110 non 170 CONTINUEF 109
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L 22 X3

nool1t1l
000112
nnol113
000114
000115
000116
000117
00011R
000119
000120
000121
000122
000123
noalze
000125
nopol2s
ooolza7
000128
000129
000130
000131
000142
000133
000134
000135
000136
000137
00p13R8
000139
000140
000141l
000142
000143
000144
000145
000144A
000147
nools4e
000149
000150
000151
000152
000153
000154
000185
000156
000157
000158
000159
000160
000161
000162
000163
000164
000165

END EILT,

STMY)

non
nnn
angy
00n
ano
000
[
nno
0090
noo
000
09N
g0
134 0Y]
000
noo
non
oann
00a
noo
noo
000
nno
000
nno
000
000
noo
[\ ]
non
0non
non
0no
0no
noo
noo
000
nno
0no
000
nonn
000
non
non
onn
000
ono
onn
0noo
nao
ann
000
noo
ngn
noo

L.AX X X%

C
o

180

190

g Nel

NOOD

210

2?0
C

230

240

h'NeNoReNelel

seeee OPDER <NDLUTION VALUVES (IF ANY) AMD CREATE JORD ARRAY
NO 1RN I=)eh

TROWI=IROWYY

JCurT=JdenL (1)

JORD(IROWI) =JCOI 1

TF {INDIC.GF40) X{(JCOLT)=A(TROWT ¢MAX)

esees ADJUST SIGN OF DETERMINANT ,.,.,.,
TMTCH=0

NM] =N=]

DO 190 [I=1s2iM]

[Pl=1+1

DO 190 J=IF1N

IF (JORD{U) «GEGJYORDI(IN) 6O TN 130
JTENP=JORD (J)

JORD (J)=JORD(T)

JORDUT) =JTEMP

INTCH= INTCHY

CONTINUE

IF (INTCH/P®2,NF+INTCH) DETER==DFETER

seess IF INDIC 1S POSITIVE RFTURN WITH RESULTS ,,.4e0
IF (INDIC,LEL0) GO TO 200

SIMYL=NETER

RETURN

esess JF INDIC IS NEGATIVE OR ZERDs UNSCRAMBLF THE INVERSE
FIRST HY ROWS ,eees

NO 220 J=)WN

DU 210 I=1N

TROWI=TROW(])

JeoLl=JdenL )

Y(JCOLII=A(IRDWT + )

DO 220 1=1.N

A(Toe =Y (D)

*o a0 YHEN RY CULUMNS soese

DO 2410 I=1eN

PO 230 J=leh

TIROwJ=IROW ()

JCOLJ=JCOL ()

Y{IROWI)=A (T edCOLD)

D0 2640 J=1sM

A(Te) =Y ()

eeese RETURN FOR INDIC NEGATTIVE OR Z2ERO saeen
SIMUL=DETER
RETHRN

sesee FORMAT FOR OUTPUT STATFMENT (q..e

FORMAT (10HON TOO RHIG)
END
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119
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121
122
123
124
125
126
127
128
129
130
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136
137
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139
140
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142
143
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145
146
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148
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159
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susuny SOHRNFR LY X 2 X R

OFLTol IMAINT,SORDFH

000001 000 FUNCTION SORDER (FIRSTeSECOND)
000007 npo C THIS FUNCTION IS CALLED BY SORT
000003 00g DIMENSION FIRST(3) +SECOND(?)
000004 009 SORNER=F TRST (2)=-SECOND (2)

000005 000 RETURN

000006 noo END

END ELT,

WHDG P sonuse SORT anosny
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saseas  GORT

BPELTsL IMAINT.SORT

000001 noo
000002 000
00onol oon
000004 onn
000005 0onn
000006 0go
000007 000
000008 000
000003 000
000010 0onn
000011 0600
000012 000
000013 nopon
000014 0no
000015 000
000016 noo
oonni? 000
00001R 000
000019 000
000020 000
000021 noo0
000022 000
000023 000
000024 000
000n2s 00o
000096 000
0006027 nno
000028 0on
000029 00n
000030 000
000031 0onn
000032 000
000033 000
000034 o0o
000035 ong
000036 000
000037 oon
000038 noo
000039 non
000040 000
0nono4l 0oo
000042 noon
000043 0nn
000044 noo
000045 000
000n46 ano
000047 000
00004R 0on
N00049 000
000050 oon
000ns1 000
0onase nf9n
nonos3 nno

LR 21N 20

OO0 CONNO0O00000000ON00C OO0 00COCOn

100

10

SURROUTINE SORT (MeNsITEMeQ)
THIS ROUTINF IS CALLED RY PICTUR AND CALLS QO AND SORNDER
ALGORITHA 744 =

TREFESORT 3 FROM ACMs DEC. 1964

voL 7 NUMBRER 129 PAGE 701

PROGRAMMED RY JFE SCHLOSSER

GENFRAL PURRPASE INTERNAL SORT SURRNNTINE

EXAMPLE OF {ISE = = = ASSUME - N ITEMS OF 5§ WORDS EACH
TO RE SORTED IN ASCENDING
ORDER ON THE SECOND WORD,
MAIN PROGRAM
DIMFNSION A(S541000) N IS LESS THaN OR EQUAL TO 1000

A CONTAINS THE ITEMS TO BRE SORTED

FXTFRNAL G Q IS A FUNCTION SURROUTINE WHICH WILL RETURN

. A POSITIVE NUMBER 1F THE FIRST ITEM (FIRST

. ARGUMENT) 1S TO SORT AHEAD OF THE SECOND

. 1TEM (SECOND ARGUMENT), SEE EXAMPLE BELOW,
CALL SORT (AsNe¢SsQ} ARGUMENT MEANING

. FIRST ARRAY CONTAINING ITEMS

. SECNND NUMBER OF ITEMS

. THIRD NUMRER OF WORDS PFR ITEM

. FOURTH FUNCTION SUBROUTINE TO

. NEFINE SORT ORDER

FUNCTION Q(BeC)
DIMENSTON H(K)4CU5)
Q=C(R2)=R(?)

IT SHOULD RETURN A POSITIVE RESULT IF
THE FIRST ARGUMENT SHOULD SORT AHEAD

RF TURM 0F THE SECOND ARGUMENT, THIS ROUTINE

FND PRODIICES AN ASCFNDING SORT ON THE SECOND
WORD OF THE 1TEMS,

NMOTF = =  THE MAXIMUM NUMRBFR OF WORDS PFR ITFM IS LIMITED

BY THF UIMENSION OF KOPY, THIS LIMIT 1S PRESENTLY 100,
APPROXIMATF SPEF!) IS 250 ITFMS PFR SECOND,
INTFGER )

DIMENSION KOPY (100)

NDIMENSION M(ITEMeN)

IF (nN=13 37943204100

K=M/2e]

L=N/2=1

IF LY 210421041100

CONTINUF

DY 200 I1=1al

I=k-11

Ta=1

tia=t

88
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#eonan  SHRT Soedond

000054 non DO 120 JQx1e1TFm
000055 noo 120 KOPY (IQ)aM(]IAeIS)
000056 noo 130 J=2%18

000057 000 IF (J«GT.NS) GO TO 18n
000058 000 IF (J.GF NS) GO TO 150
000059 0600 IF (Q(M(1eJ21)eMi1eJ))) 1404150,150
000060 000 140 J=Jel

000061 noo 150 IF (Q(M{1eJ)sKOPY)) 160918049180
000062 000 160 N0 170 IQ=1+1TEM
000063 000 170 M(TQeIS)I=M{TIReJ)
000064 000 1S=J

000065 000 GO 10 130

000066 000 1R0 DO 190 IQ=1sI1TEM
000067 000 190 M(IQeIS)=xNPY(IN)
000068 000 200 CUNT INUE

000069 000 210 NPLUS=Ne?

000070 000 NO 310 11=2+N

000071 000 I=NPLUS=11

000072 0oo IS=1

000073 000 NS={

000074 000 DO 220 1Q=1,1TEM
000075 000 220 KOPY (IQ)=M(IQeIS)
000076 000 230 JePals

000077 000 IF (J.GT NS) GO TO 2R0
000078 0o0 IF (J.GF(NS) GO TO 250n
000079 000 IF (QIM{YleJ*l)eM(1sJ))) P40+250,4250
000080 000 240 J=Jde+l

000081 0o0n 25n IF (Q(M(1sJ)eKOPY)) 26N92804780
000082 000 260 DN 270 IQ=1e1TFM
000083 0o0o 270 M{IQeIS)=M(IQW )
000084 000 1S=y

000085 00n GO TO 230

000084 000 2A0 DO 290 JO=)ITEH
000087 000 290 M{TQseIS)=OPY (IN)
00008R nno NO 300 IT=1e1TEM
000089 000 LAZY=M(ITs1])

100090 noo M{TT«1)=M(TITW 1)

)00091 0on M(TTy1)=LAZY

00092 000 300 CONTINVE

300093 000 310 CONTINISE

)00094 00n 320 CONTIMUF

00095 onn RFTURN

00096 000D Fap

IND ELT,

IHDG P  #doses  TIDE LYY
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LR 22 2 2

TINF

L X2 2 20

@FLTsL IMAINT,.TIDE

000001
000002
000003
000004
000005
000006
000007
00000R
000009
000010
000011
000012
000013
000014
000015
000016
000017
00001AR
000019
000020
000021
000027
000023
000024
000025
000026A
000027
000028
000029
000030
000031
000032
000033
000034
000035
000034
000037
000038
000039
000040
000041
000042
000043
000044
000045
000046
000047
000048
000049
000050
000051
000052
000053

000
000
000
000
000
000
0no
009
000
000
Qoo
000
000
0onn
000
000
000
oonn
000
000
000
000
000

000
00n
000
noo
000
000
000
000
000
000
000
000
non
000
000
000
000
000
00n
noo
000
noo
000
onn
noo
000
000
00n
000

OO0 OHOO

c

SUBROUTINE TIDE (FEFT)
THIS ROUTINE IS CALLED RY INH AND CALLS GaUSS
THIS PROGRAM USES GAUSSIAN ELIMINATION TO GENERATE
AN EXPRFSSIOM FOR TINDAL HEIGHT

INPUT CONSISTS NOF TCYCs THE LENGTH OF THE TIDAL CYCLE IN HOURS,
AS WFLL AS THE HEIGHT 1IN METFRS OF THF HIGH HIGHy LOW LOW,

LOW HIGHs AND HIGH LOW TIDES., THE TIMES AT WHICH THESE TIDES
OCCUR ARF INPUT IN DFCIMAL FORM AND STORED IN THE ARRAY 'Tr,

WHILE THF HETIGHTS ARF STORED IN THE ARRAY *TIDH!

NDIMENSION A(Be9)s T(4)e TIDH(4)s THFTA(4)s RESULT(8)FEET(8)

DIMENSION TITLE(33)+TT(50)+YY (D)

COMMON /PTINT/ NJINCoNJIGWsNTCYCINASWRTeNQCYCINELTQ9PERIND

LALPHA(30) o DEP(TN) o IPOINT(T096) 9 AS(TN) sEVAP
COMMON/NEN/ JUK s CHK e XM (20) oYM (20)
EQUIVALENCE (TT(4)sT(4)) o (TIDH(4)sYY(4))
#asonsatananse NAMEL TST CARNDS FOR INPUT OF DATA
NAMELIST /CARD1/ TTaYY

SET N5=1 SO THAT INPUT WILL RE FROM SCRATCH FILE
NS=)
N6=6
SET LENGTH OF CYCIE

TCYC=PFERIOD
READ (N59320) (TITLF(I)sIm1420)
WRITE (N69330) (TITLE(T)e1=1420)
READ (NS5yCARD1+FRR=29]14END=292)
CONVFRT TIMFS TN ANGLES IN RADIANS
DO 10 IA=1+4

10 THETA(IAY=T(IA)®2,#3,]14159/TCYC

SET UP MATRIX 'A' OF COEFFICIENTS
DO 30 IB=]le8
[C=1BR~-4
IFLIC JLE, 0) 60 TO 20

FOR EQUATIONS IJSING Fe(X)
A(IBs1)=0,0
A{IBs2)==SINITHETA(IC))
A(IRs3)==P ,8SIN(PHTHETA(IC))
A(IR¢4) ==, #SIN(3#THETA(IC))
A(IB¢5)=COS(THETA(TIC) )
A{IBeR) =2 ,#CNS(2.#THETA(IC))
A(IRe7)=3,4COS(IHTHETA(IC))
A(TRWR) =4 ,RCOS (4. #THFTA(IC))
A(IRy9)=0,.0
GNH TO 30

FOR EQUATIONS USING F (X)

20 A(IR«1)=0,5
A(IR«2)=2CNS(THETA({IR)Y)
A(IRy3)ZCOS(2,#THETA(IR))
A{IR+4I=COS(I,#THETA(IR))
A(IR+S)=STI(THETA(IR))
ACIRYB)=SIN(P2 #THETA(TIHY))
A(TRyT)=STH(I HTHETA(IRY))

90
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sonnne  TINDE wranes

000054 onn ACIRWRI=STH(4,#THETA(IR))

000085 000 A(INQ)=TINH(IR)

000056 000 30 CONTINUE

ooons? onn C

00005R 000 CALL GAUSS (AsRESULT)

000059 000 (o}

000060 000 DO 38 I=1+R

000061 naon 35 FEET(I)=RFSULT(1)#3,28

00n0e2 000 WRITE(6+200) 1CYC

000063 000 DO 40 ID=]es

000064 000 40 WRITE(64300) T(ID)s TIDH(ID)

ND006RS noo C WRITE OUT THE CALCULATED COEFFICIFNTS

000066 000 WRITE(6s400) RESULT

0000a7 000 WRITE(69500)

0000KA 000 C CALCULATE TINE HETIGHTS FOR 10 NEGREE INTERVALS THROUGH A FULL TIDE CYCLE
000069 000 DO 50 IC=}+35

000070 000 ANGLE=FLOAT(10%]1C)

000071 noo BANGLE=AMGLFE#2,#3,14159/360,

000072 000 VALIE=0 S*RESULT (1) +COS(BANGLE)#RESULT(2)+COS(2,*BANGLE) *RESULT(3)
000071 0non 1 +COS {3 H#BANGLE) *RESULT (4) +SIN(RANGLE) #RESULT(S) +SIN(2,#
000074 000 4 BAMGIE) #RESULT (6) ¢SIN(3.*RANGLE) #*RESULT(T7) +SIN(4,#BANGLE) *
a00n7Ts non 3 RESULT (&)

000076 noo ATIMFE=(ANGLE/3A0.)8TCYC

ononT? 000 50 WRITE (6s601:) ANGLESATIMEsVALUE

00007R nno WRITE(6¢601)

000079 onn GO TO 293

000080 0nn 291 CONTINUE

000081 nno WRITE(6¢607)

000082 000 607 FORMAT(2X+'ERROR IN NAMELIST===NO FUNCTION GENERATED?Y)

no00AR3 000 G0 T0 293

000084 000 292 CONTINUE

0000RS 000 WRPITE(6+603)

000086 000 603 FORMAT (22X 'ENND OF FILE ENCOUNTERED IN READING DATA-=~NO FUNCTION G
000087 000 1ENERATED )

000n8R 000 293 CONTINUE

000089 noa RETHRN

000090 onn 320 FORMAT (Z20A4)

000091 000 330 FORMAT(1H +20A4)

000092 000 200 FORMAT(Z2X+*TIDAL CYCLE LASTS1sFT7.2¢1Xs'HOURSYs///01Xy

000093 aaa LHINPUT STAGE TIME PAIRS! /96X e THOURST ¢SXe tMETFRSY)

000094 000 400 FORMAT(IHOW'COEFFICIENTS FOR AN EQUATION OF FORMI¢6XetF (X) = 0,5%A
000095 non 11 + A2#COS(THETA) & A3®COS(2¢THETA)'9e/945Xe" + ALRCOS(3IPTHETA) + A
000096 non 2OHSIN(THETA) + ABHSIN(2%THETA) *o/04SXe? ¢+ ATHSIN(3I®THETA) + AR®SIN
000097 000 3(48THETA) 9t o/ /40Xy TWHERF F(X) HAS UNITS OF METFRSs ARE AS FOLLOWS
000098 000 409 /9S5Xe Al = VaFBe39/98XKe A2 = V4FR, 3¢/ 95Xe'A3 = ' 4FB,39/45X,
0n0099 noo STAG = "9FR 39/ eSXetA5 = ¢4FR,39/e5Xs A6 3 '4FA,34/95Xs

000100 000 6GYAT = Y9FB.3e/9SAetAB = 1,FR,3)

noolol noo SN0 FURMAT(G6AHIFUNCTION VALUES LISTFD FOR 10 DEGREE INCREMENTSs//
0001102 oon 19X tDEGRFFS Yo VIX'TIMFE (HRS) ' 9SO X 'HF JIGHT (METERS) )

anolol 000 600 FORMATIIH s5X9F12e292(5XeF12,6))

000104 000 A0 FORMAT (1HY)

000108 00 AINO FORMAT (4 (IR 92Xe2F10,2))

00010m ana END

END EI T,
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L2 X2 22 1

FIND

L2 2 2 224

BELTyL HMAINT,FIND

000001
000002
000003
000004
000005
000006
000007
000008
000009
000010
000011

END ELT,

BHNG, P

000
00o
000
000
000
nno
900
000
noan
000
000

L2 X 2 X 3

100

GENFUN

SUBROUTINE FIMD(ILASTaNJPsDUMNIWsHP¢NJ)
THIS RUUTINF IS CALLED BY HYDPLT

COMMON /TAPES/NSsNKINPNDNZ224tH24

NIMENSION DUM(600) ¢sNJWL20) ¢HP (P0+200)

REAND (NZ4) (DUM(I)oI=19NJ)

DO 100 I=1.NJP

NE=NJW (T

HP (T ILAST)I=DUM (NP}

CONTINUE

RE TURN

END

LR X 23 2 ]

92
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2 22 X2)

GFNFUN

LR 220

BELToL HMAINTJGENFUN

nooonot
600002
000003
000004
000005
000006
000007
00000R
000009
000010
000011
000012
000013
0060014
000015
0006016
000017
00001R
000019
000020
000021
000022
000023
noooz2s
600025
000026
000027
000n2R
000029
000030
000031
000037
000033
000034
000035
000036
000037
00003R
000039
000040
000041
000042
000043
000044
000045
000046
000047
000048
000049
000050
00005)
000052
000053

000
000
000
000
000
000
noo
noo
nono
0noon
000
000
non
000
009
aon
000
000
(s2 004 ]
000
000
000
00n
noo
000
000
0oon
000
000
000
noo
noo
000
noo
000
000
noo
000
000
000
000
noo
000
000
oon
non
000
nno
nnn
000
too
000
000

a0 e NeReNe NaNel

[aNeNe! o000

OOOO [}

e Nl

100

SUBROUTINF GENFUN (Z19Z20IYeTXe73)

suransantapsans QATTELLE NORTHWEST 11/9/71 L2222 2T YY)
BHBGROR R RGBSR NI RB BB RIE BV BN BB E RGN BB RLBBBBOBANERERDRBRBRER

THIS ROUTINF IS CALLED RY HYDCAL

abhasrostassennn ASSIGN THE COMMON DATA LTI Y Y YYY YY)
COMMON /TAPES/NSeN6sN20DeN22yNF 4
COMMON/FARAMS/ 1759 126912941712+17213

saspnasssssess CONTROL AND TITLE INFORMATION Y Y Y Yy YT Y
COMMDN /PRINT/ NJSNCINTCYCoNOCYCsDELTRIPERION s ALPHA(30) o

10EP (TO) s HQASWRT

COMMON/GUAL /NCHAN(T046) s AS(T0) LEN(100) ¢NJUNC(10042)
COMMON/GTIN/QINTyDELT s WIND s WD IRy NJSW aNJGWeNHCYCoNT 9 ICYCONCYC oWy
INEXTIToJSW(20) yJGW(20) 4 A0 (34PN 10)

snasapudepnasns JUNCTION INFORMATION #RBRBBODNRRNY

COMMON/HSO/H(TO) sHMITO) oHT(T0) sHBAR(TO) yHAVE(TO) »
LIPOINT(T090) o VOL(TO) o X(TO) oY (TO)sQIN(TO0}»QOU(TO)
2OINST (20) s QINRAR(T0) s QUUBAR(TO)

sosneansgansanr CHANNEL INFORMATION IYYYYYYYYY YY)

COMMON/BT2/B{100) sR(100)4A(100)9AT(100)«AK{100)+Q(100)9QBAR(100)
10AVE CI00) oV (1003 9VT(100)9VBARI100) +FWINDLLIOO) sNTEMP(6) 0
PNCLOS(100)

REAL LEN
BhEBBpRBtBOLONG END (22221 222222 % 2

BUBBBUDLEBOBBRRPRDBBIBOBRBIADADBERROOBBVRBRBHOBEGABRBDBDBBDBORRENDD

IF (Iv.EQ.,?) GO TO 200

sunnpnantssuose CONTROLLED NNDE FUMCTIONS NDESIRED LTI YT L)
TIJK=JGW (T X)
GO TO (1n0s120¢130417041404140)s 1UK

fponsRttrsRBOG WIER FORMIILA DESIRED L X222 Y yy YY)
CONTINUE

72M=0.

CON=Z73/AS(1IX)

DHILM=0,

DO 110 ICT=1e17

CM=CON®*1N, Tab

DHM= (Z2MaDHILM) /2,

NHI_M=72M

77M==CM#2]/35,3)4

HeM= (HUIX) /73,P8)+DHM/2 ,~A0(1e1Xe?)

IF (H2M J(E, 0) GO TO 110

7oM=CMe («21/35,314-A0(1eIXe1) R (HPM)BEAD(]9TXe3))
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19

23
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25

29
30
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32
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34
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L X124

000054
000055
000056
g000S7
000058
000059
000060
000061
000062
000063
000064
000NeS
000066
000067
000068
000069
000070
n00071
000072
000073
000074
000075
000076
000077
000078
000079
000080
000081
000082
000083
000084
000085
000086
0000R7
000088
000089
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
000100
000101
000102
000107
000104
600105
000106
000107
000108
000109
000110

GFNF N

noo
000
noo
800
noo
0nn
000
000
000
000
noo
000
non
000
009
000
000
000
n0oQ
0noan
naeo
000
000
009
000
000
0no
000
000
noo
000
000
000
000
000
000
0no0o
noo
00oe
000
000
000
000
ona
000
oon
00n
000
000
009
Qo0
noo
a0n
noo
000
nno
nno

nonosny
110
c
c
c

1720

160

-0 00

70

180

190

NOOOO

210

12=77M8 4,278
CONTINUE
RETURN
BRBAUBBLEAT VYN

snnanbannnnn

END

TIDAL CONTRNLLED NODE

L3222 222222223

(222222222224

72=0,5%AND () o 1X01)4A0(1eIXe2)#COSIWRZY)+AO(10IXe3)RCOS(2.2WHZ])

RETURN
BHRBBBBEDRORAD

BRBBBRBOBUI AN
TX=71

Gu TO 150
BpapaRBBARERIY
PR T Y Y T Yy Yy
CONTY INUF
TX=721/360N.
I1=1

12=1X

IRE TUR=1

GO TN 2720

CONT INUE

22=121

RETURN
ITTIITITI Y T E Y

EYTY T YL RN
COMTINUE
TXx=23/3600,
11=1

12=1X

IRETUR=?

GO TO 220

CONT INUE

72=72

11=2

TRETUR=3

GO TO 220
CONTINUE

21=77

RETURN
DRRPRBROBBD BN

BOBBBBDBBBLGS
CONTINUE
Tx=71/3600,
11=3

I12=1X

TRETUR=4

GO TO 270
CONTINOE

22=77

RETURN

END

Q VS H NODF

FND
HVYS T AND Q@ VS T NODES

END

THIS IS THE H VS T AND Q@ VS T NOODE

FND

GENERATE THE HYDROGRAPH OUTPUTS

94

1AO (1o IXea)#CNS (3. 4WAZL)¢AN (1o IXeS)HSIN(WRZI)SA0(19IXe6)PSIN(2,%We7Z
21)+A0(1eIXeTIASIN(I OWRZT)4A0L1 s IX9B)ASIN(4,8WRZ])

L2 X222 2 2222 XR}

#R{/GBBBNBHEN

fsasosannannnss
L2 X2 2222 LX)

(XX 222222 X222 )

BHBUBOBRRNDDE

HHBBBHRBHDEDN

apnsstnbannges

53
54
55
56
57



#osans  GFMFUN  bshoson

000111 009 C
000112 0eo C
000113 000 c
000114 ano C
000115 000 P20
000116 000
000117 noon
00011R 000
000119 0nn
000120 000 C
000121 000 C
000122 000

END ELT.

BHDG,P w#assuss  HYDCAL

X2 22 2 2 2 Y-X 2% ) ErMD VRBRERBRRINGN
#oannsscnuycnse GENERATE THE FUNCTION seunensssanee
CONTINUE

ZZ=A0(II.I?.1)0A0(IIoI?oZ)”TX‘AO(IloI?03)'TXO¢2‘A011101204)’TX"3&
1A0(T10J2e5)0TXRR44A0(T191296)0TXRRG4A0(I1012+T)2TX®464A0(]101208)0
PTXBuTIAG(IL191299)#TXEHRSAN(11412010)0TX0E0

GO TO (150+18N09190210)9 IRETUR

LT XYY L L R0 8 ) END NRERBRBBANBNNS

END

LT 22X 1)
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LA X224

OELT L

HYDCAL

LA-X- 2 %82

HMAINT HYDCAL

e %) §

- . -

2t

k]

3

3\
3

TR

000001 600 SURROUTINE HYDCAL

000002 000 c THIS ROUTINE IS CALLED BY HMAINV (OR HMAINT)

000003 000 C AND CALLS GENFUN

000004 000 c BATTELLE NORTHWEST 11/9/71

000005 000 C

000006 000 C

000007 000 C ASSIGN THE COMMON DATA

00000R noo COMMON /TAPFS/NSINAIN2OIN22sN24

000009 000 COMMON/FARAMS/T1Z25+126312991721241213

000010 000 C

000011 obn  C CONTROL AND TITLE INFORMATION

000012 noo COMMON /PKRINT/ NJUsNCoNTCYCoNQCYCoDELTQIPERIODsALPHA(30)
000013 000 1DEP(T0) s NQSWRT

000014 noo COMMON/GHAL ZNCHAN(T096) s AS(T70) ¢ LENIIN0) o NJUNC(10042)

000015 000 COMUNN/BIN/QINT oDELToWIND o WD TR oNJSW 4N IGW s NHCYCINT 9 ICYCINCYCoWy
000016 000 INEXITodSW(20) e JBWI20) o AD(34204910)

000017 non o

00001R 000 c JUNCTION INFORMATION

000019 000 C

000020 000 COMMON/ZHSO/H(TO) sHN(TO) sHT{T70) oHBAR (70) +HAVE(TOD) ¢

000021 000 TIPOINT(T0s6) o VOLITO) o X(TO)sY{TO)9sQIN(TO) o QOU(TO) ¢

000022 000 POINST(20) +QINRAR(70) yQOUBAR(T0)

000023 000 c

000024 000 C CHANNEL INFORMATION

000025 000 C

000026 000 COMMDN/BT?/BL100) $R(100) ¢ A1100) sAT(100) +AK(10D) 90 (100) +OBAR(100)
000027 pon 10AVFE (100) 9V (100)9VT (100} 4VRBAR(100) «FWIND{100) sNTEMP(6) 9

00002R 000 ZNCLOS(100)

000029 000 COMMON/NTR/NTRIBs TREDEP (50) ¢ ITRIB(50,47)

000030 nno c

000031 non REAL LEN

000032 000 REAL LAaM

000033 0non DIMENSION ARRAY(33)

000034 000 NIMENSION RSAV(100)

000035 000 c ENY

000036 non c

000037 00N c

000038 non DATA ASTERK/4Hsuare/

000039 ngo c

000040 000 c

000041 000 c INPUT AND PRINT THF INPUT HYDRAULIC DATA
000042 noo c

000043 noo 100 COMTINUE

n00044 000 READ (N20+1100) ARRAY

000045 000 IF (ARRAY (1) .EQ,ASTERK) GO TN 110

N00046 non WHITE (RAy1100) ARRAY

000047 000 GO TO 100

000048 nnn 110 CONTINUE

000049 000 REAN (N2ND) NTCYCaPERIODeAINTINELT oW IMNeWNTIRINOSWRToNISWINJGW
000050 000 To(JSW L) aQINST(L) o ((AOCTeLoM)aT=19)eN=19s10)ol=191712)s (JGW(L)sL=]}
000051 pno 2e1713) 9 (ALFHA(I) «I=1930) 4yNAICYCoNHCYCoNToDELLTOWICYCoNCYCoNFXITaNJeN
000052 non ICs ((NCHAN(ToTIT) 9 TPOINT (T oTT) e lT=19T7A) sH{T)eHNIT)Y oHT(T) sHRAR(I) 9HA
0000523 00N GUF (1) 9AS(T)oVOL(T) e X{IIIY(T)sUFP () o0TNIT) aROU(T) oAINRAR(T) «QOUBAR
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L2222 X )

000054
000085
000056
000057
000058
000059
000060
000061
000062
N00063
000064
000065
00006K6
nooneT
000068
000069
000070
000071
ooon7?2
000073
000074
000075
000076
000077
000078
000079
000080
000081
000082
0000R3
0000R4
000085
000086
Q00087
000088
000089
000090
000091
000092
000093
000094
000095
000096
000097
000098
000099
000100
000101
000102
0001073
000104
00010%
000106
000107
000108
000109
000110

HYDC a1,

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
nng
000
000
000
000
000
900
000
000
000
000
000
0no
000
000
000
000
0an
0no
noo
0no
000
000
000
noo
000
000
noo
n0o
000
000

L2 2 X X3

o«

O=00 O OO0 0n OO0 OO0 OO0
)
(=)

Q=900
&
<

o - XeEeNoNe]

SEI)eI=1oNU) e (INJUNC(NoL) oL =192) o LENIN) sRIN) SR (N) ¢ A(N) s ATIN) s AK(N) ¢
6Q(N) sQRAR(N) o QAVE (N) g VIN) «VT(N) s VBAR(N) o FWIND (N) yNCLOSINY sN=14NC) s

7 EVAPINTRIHG(TRADEP({I) 2 ITRIR(TIs1) s ITRTB(142)e1=21450)sHYDEND
a4 HYDEND IS A SPECIAL CASE = FPA PESTICIDE STUDY #&e
END

WRITE OUT HYDRAULIC DATA TO QUALITY TAPE
REWIND N22

WRITE (N?2) (ALPHA(TI) o1=1030) yNJoNCoNQCYCONELTAINTCYCINQGSWRT 9NJGW
LEVAP (INCHANI(J9K) sK=19IZ86) o DEP (J) 2 AS(U) o Jm19NU) 9 (LENIN) s (NJUNC{NsK

2)sKzle2) g N=1¢NC) sPERIOD# {UGW (1) s I=14NIGW)
WRITE (N22) ((IPOINT(JeK)eK=19126)9J=19NJ)

END
INITIALIZATION

NJGWI=NJGW+1
NELT2=DELT/2.0
W=6.2032/7 (3600 ,#PERTOD)
T=0.0
TIME=0,

FND

THIS LOOP CALCULATES THE CONTROLLFD NODE INITIAL CONDITIONS
DO 180 J=]+NJGW
1JK=JGW (J)
60 TO (180+1200130+14041509160)9 1UK
WIER RELATIONS REQUIRE NO CALCULATION AT THIS POINT
1801
TIDAL CONTROL STAGE

USE GENFHN TO CALCULATE INITIAL VALUES
CALL GEMFUN (ToH(J)slsJeT)

QA(J)=0.
GO0 TO 170
NaM IS OPFRATED VIA A 0 VS H CURVE

USE GENFUN TO CALCULATE INITIAL VALUFS
CALL GENFU (H(J)sQ{J) s JsTIME)

GO TO 170
DAM WHOSE HEAD AND OUTFLOW ARE KNOWN FUNCTIONS OF TIMF

USE GEWFVMM TO CALCULATE INITIAL VALUFS
CaLL GENFUM (H(J)sQ () s1le s TIME)

GO T 170
DAM WHOSE HEAD IS A KNOWN FUMCTION OF TIMF AND WHOSE OUTFLOW 1S
DETFRMINED FRNM A MASS BALANCE

USE GEHFUN TO CALCULATF IMITIAL VALUFS
CALL GENFUN (TIMEsH(J) e leJeTIME)

) =0,

GO T0 170
DAM WHOSE DOTFLOA IS A RNOWN FUNCTION OF TIME AND WHOSE HEAD 1S
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Honans

000111
gocli2
000113
000114
000115
000116
000117
600118
000119
000120
000121
000122
000123
000124
0600125
000126
000127
000128
000129
000130
000131
000132
000133
000134
000135
000135
000137
000138
000139
000140
000141
000142
000143
000144
000145
000146
000147
000148
000149
000150
000151
0001582
000153
000154
000155
000156
000157
000158
000159
000160
000161
000167
000163
000164
000165
000166
000167

HYDCAL

000
000
noo
noo
000
oon
000
000
noo
000
000
000
000
non
000
000
000
000
000
000
noo
0no
000
000
000
noon
000
000
noon
aon
000
0o0o
000
noo
noo
noo
ono
000
000
noo
0non
000
noo
000
000
0040
non
000
onn
000
000
000
000
0o0n
049
000
000

L X2 X2

241

[sXsXs)

190

OaO00

200

210

O

230

240
C
C
C

DETERMINED FROM A MASS BALANCE

USE GENFUI TO CALCULATE INITIAL VALUES
CALL GENFUN (TIMEsQ(J)oleJeTIME)

V(J)=0.
CONTINUF
END

COMPUTE THE CHANNEL CONSTANTS
DO 241 N=1oNC
RSAV (N} ==R (N}
DO 240 Nz3lyNC
CHECK T0 BE SURE THAT 1F THFRE 1S NO NODE NUMBER ASSIGNED T0
THE END OF A GIVEN CHANNE[ THAT THE CHANNEL IS ADJACENT TO
A CONTROLLED NODE
IF {(NJUNC(Ns1) ,EQ.0) «AND4 (N,LF.NJGW)) GO TO 190
IF (NJUNC(Me1) ,LELD) GO TO 240
CONT INUE
MONIFY MAMNIMG'S COEFFICIEMT
AK(N)=32,17398AK (N)#82/2,20R]196
NL=NJUNC (Ns 1)
NH=MHINC (Ne 2)
IF (NJLE NJUGW) NL=NH
COMPUTE AVG RIVER DEPTH IN CHANNFL USING AVG HEAD (FROM NODES)
AND RIVER ROTTOM ELEVATION (NOTE THAT SIGN CONVENTION
MAKES ROTTOM ELEVATION NEGATIVE)
R(N)=R(N)+{H(NL)*HINH)) /2,
HEBHBUDTY ARF YHERE ANY TIDAL FLATS RBRBBRBADERIBHUDIRNOBURBABBIENREN
IF (NTRIR,LE.0) GO TO 220
DO 200 I=14NTRIR
IF (NLEQ,ITRIB(Is1)) GO TO P10
CONTINUE
50 7O 220
TUN=1TRIR{1,2)
IF (TUNGEG.NLY IHJIN=NH
IF (TUNJEQJNH) THJIN=NL
RIVER DEPTH 1S THE DIFFERFNCE RETWFEN HEAD AND ROTTOM
ELEVATIOM (MOTE THAT NDEP IS NEGATIVE)
R(N)=H(IJM) +TRBDEP (1)
IF (H(IHUN) LT H(IUN)) GO TN 220
COMPUTE AVG RIVER DEPTH (NOTE SIGN CONVENTION)
RIN)Z(HUITHUIN) +H(IJUN) ) /2. +TRADEP ()
CONTINUE
AREA = WIDTH®DEPTH
A(N) =B (N) &R (N)
IF (WIND,LF,0,0) GO TO 230
CALCULATE WIND FORCE
FWIND(N) ==WIND##22COS(WDIR/ST (~ATAND? ( (X{NH)=X(NL) ) o (Y{NH) =Y (NL))}))
1#4  H4E=6
CONT INUE
AT (N)=A(N)
QAVF (N)=n,
CONT TNUE
Fin

PREEENBEBRIBNS COMPUTE THF NODAL VOLUMESG sonesnsBonNNNY

98

98

99

100
101

103

108

106
107
108

109
110
111
112

113

114
115
116
117
118
119
120
121

123

125

126
127

128
129
130
131
132
133

135
136



sanone

N0016R
000169
000170
000171
onol7e
000173
000174
000175
000176
000177
000178
000179
000180
000181
000182
000183
000184
000185
000186
0onl1a7
00018R
000189
000190
000191
000192
000193
000194
000195
N00N196
000197
000198
000199
000200
000201
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x
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NO 260 J=1,NJ

VoL (J) =0,

IF (ASU(U)FN.0,) GO TO 260
VOL (U= HLD) +DEP (J) ) #AS ()

CONTINUE
XYY Y S TR END RoaRRaRRBRLNS

sopannbitnvacas START OF OUTER DO LNOP #4ndiasatdtacsasniansasnsabes
BB RN BB ARSNGB RB RN BB RSB ANNBDRERRBBDRBRBTRBONBARBARDRRN
NT=THE DAILY CYCLE NUMBER

NTCYC=THE NUMRER OF DAILY CYCLES TO RE SIMULATED
BRA RGN BN R OB NN R BRI IR AOR RO BENBDAENONBRLBRGRIRNBDDNERDENARNNNNES

BHUBBOBOBRABRNBARNBABRRQRRAVOBRBBDBBRIRRBBRBRRAPBOIBERRNBBNDBNGHS

DO 910 NT=1,4NTCYC
HOUR=z0.0

seousssesesas START OF THE 2ND OF THREE NESTED DO LOOPS ssunsssess
FYIIEIIA ISR R R2Y FR YRR YRR RS YL ETYEY Y Y Y YR YTR RS  X2YY YY Y 2
NQ=THE QUAL ITY CYCLE NUMBER

NQCYC=THE MUMBER OF QUALITY CYCLES PER DAILY CYCLE
BURDBURIBALANCRBRBDBUERNRBVRORGEUHOVLRLDRORNBERNBBRIRBRRBRRBARRRDORDON
BBVRBABLRABUBBVRALBROBBRBVBARRBBRBIRBRRBLBRRBUBRNBRRRORNBRRBOBORNDRNRE

DO 900 NQ=]1sNQCYC

soppoesbanenne INITIALIZE THE OUTPUT ARRAYS FOR THE SWQUAL ROUTINE
NO 270 Na)l«NC

VHAR(N) =0,

OBAR(N) =0,

NO 280 Jm]laNJ

HBAR(J) =0,

OINBAR(J) =0,

QOURAR(J) =0,

CONTINUE
shtpnaROBRERDY END RADANBBRARBBEN

snonnnntonpsse START OF THE THIRD OF THREE NESTED DO LONPS #assons
HBHORBBRORBGBBORBBERBABRBRBJILEREBORRERRRRBEDBOIBRRBRBHBLERRNBRBDIBNERILS
NHH=THE HYDRAULIC CYCLE COUNTER

NHCYC=THE NUMBER OF HYDRAULTC CYCLES PER QUALITY CYCLE

HRHBBEBBHBD BB BBORRBUBRBRBRNBLEDBBIRBBBHBADEBRJEBRARORBBBBOBRBERRERYS
aaoaou»&»uaanaauuoouuoouaauaoun&ouubua&nnu;uuaoooan&ﬁooovcnn&uaouu

DO B60 NHH=1NHCYC
BRHADBBBUBDBBBIBBDBBRIRBRBBHDIRBBBVBDRBBIBRBBBRBBBIBUBBIIBDBIBBBNBHIBNEN
TIME IS THE TIMING VARTIAALE THAT REGINS AFTFR THE FLOW PATTERNS
HAVF REACHED FQUILIRRIUM

BUDBBRO IRV BR BB BROIBCHBRBRBBRPRUEDRIBBSBRBBRERDBBBBBBDIRRRBROBBBISS
IF (NTLLT.NQSWRT) GO TO 300

TIME=TIMFeNELT
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suaned  HYDCAL, Sasussn

000225 000 TIM2=TIMF=OFLT2 203
000226 000 C 204
000227 000 C nunpanttacr HYDROGRAPH INPUTS #28udasndostndantdanediassntosransncs 205
000278 oon IF (NJSW,F2.0) 60 TO 300 206
000229 000 NN 290 L=1NJSW 207
000230 onn J=Jsw L) 208
000231 noon c

000232 000 C  #+++e¢s USE SURROUTINE GENFUN TN GEMERATE FUNCTIONAL VALUES +44440

000233 000 CALL GENFUN (TIMESIQIN(J)929Ls TIME) 209
000234 poo C #as SPECIAL CASF <« EPA PESTICIDE STUDY

000235 000 C THE TEST FOR EQUALITY BETWEEN NON=INTEGERS MAY NOT BE MEANINGFUL.

000236 000 IF (TIME,GT.HYDEND AND HYDEND ,NF, 0,0) QIN(J) = 0,0

000237 000 TF(QINCGJ) L Ta040) AQINCH = 0,0 PEST
000238 000 C

000239 000 290 GINGJY=QINST (L) +QINCS) 210
000240 0no C BHOBERBERBRBON END RBHBBBBOBUOOY 211
000241 000 c 212
000247 000 C 213
000243 000 C LAA R A AAAL LA AL INITTALIZATTON fugnnsogunans 214
000244 non 300 CUNTINUE 215
000245 000 T2=T+DELT? 216
000246 0090 T=T+DELT 217
000247 onn DO 310 N=)«NC 218
00024R 000 NCLOS (N} =0 219
0on249 000 DO 310 M=1,2 220
000250 000 310 NJUNC (MeM) =TARS (NJUNC (NoM) ) 221
000251 000 DO 320 J=1,NJ 222
000252 000 AS (J) =ABS (AS(J)) 223
000253 000 DO 320 K=1e4126 224
000254 000 320 NCHAN (JeK}=TARS (NCHAN (Je¢K) ) 22%
000255 0o0n NTIMS=0 226
000256 noon C saspaBRBaB DN END LI L2222 22 Y 227
000257 000 c 228
00025A 000 c soacanstasunss COMPUTATION OF VELNCITIES AT 1/2 DELT LAAA A L ALl d 229
0002%9 n00 c sssppanoscsbanr AND FLOWS AT 174 DELT GaRBRBRABRRNS 230
000260 000 330 CONTINUE 231
000261 000 NDORY=0 232
000262 0oo0 NTIMS=NTIMS+1 233
000263 000 C +++++s THE FIRST NJGW CHANNELS ARE CONNFCTED TO THE NJGW CONTROLLED

000264 000 C 444440 NUDES AND MUST RE TREATED SEPARATELY, CHECK THE REST

000265 000 C +43444 OF THE CHANNELS TO SEE IF THFY HAVE DRIED UPy ANDs IF THEY
000264 000 C 443444 HAVFy SKIP THE CALCULATIONS, ++4ees

000267 000 NO 3A0 N=NIGY] oNC 234
000268 000 1F (NJUNCI(Ns1) . FEe0) GO TO 1380 235
000269 oon C +++e4s DRY CHANNEL CHECK (DRY IHMPLYING THAT DEPTH IS LFSS THAN 0,01

000270 000 C 444444 METERS OR 0,033 FEFT) +4+440

000271 non IF(R(N).GF.0,001) 60 TO 340

nao2re 009 VT(N)=0.0 238
000273 nno Q(N)I=0.0 239
000274 noo GO TO 380 240
000275 000 340 CONTINUE 241
000276 000 NE=NJUNC (Mel) 242
000277 000 NH=NJUNC (N 2) 243
000278 000 C ++++++ DELITH = DIFFERFNCE BETWFFEN HEADS aT THE NODES AT FACH END OF THE
000279 000 C ++444s CHANNME). (BFGINNING OF TIMESTFP) 444444

000280 nno DELTH=H(MHY =H(NL)

0002R) oan DELTZ=DEPR (ML) =NFEP (NH)

100
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000282
000283
oon2a4
000285
000286
000287
0002AA
000289
000290
000291
000292
000293
000294
000295
000296
000297
000298
000299
000300
000301
000302
000303
000304
000305
000306
000307
000308
000309
000310
000311
000312
000313
000314
000315
0003156
000317
000318
000319
000320
0003271
000322
000323
000324
000325
000326
000327
000328
000329
000330
000331
000332
000333
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000335
000336
000337
000338

HYDCAL.
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000
000
000
000
000
000
000
000
000
000
0o0n
00n
000
000
000
000
000
noon
000
000
000
000
noo
000
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000
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noo
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ano
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noo
noo
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LI XX 2R

DELH=20,58 (H{NH) =HT {NH) +H(NL) =HT (NL))
DELTY=DELTH=DELTZ

C 444444 ARE THFRF AMY TRIBUTARY CHANNELS? +s444e

C 44

350

C
360

370

OO0

W
b
-1

+ 4
e

[aEeXel OO0 00

IF (NTRIBR,LE.0) GO TO 370
DO 350 IL=1sNTRIB

+e44 IS CHANNEL N A TRIBUTARY CHANNEL? 444449
IF (NJEQ,TTRIR(ILs1)) GO TO 360

CONTINUE

GO T0 370

sooses [ IN=NUMBER OF THE TIDF FLAT NODE #888ac80sa00080a8000088880
TUN=TTRIR(TL+?2)

IF (TJNLFOLHL) THUN=NH

IF (IJNJEOLNH) THIN=NL
DELTZ=Z2.#(0EP(TJUN)=TRBDEP(IL))

TF(IHUNGLT.IUN) DELTZ==DELTZ

DELTY=DELTH=-DFLTZ

TF(H (ITUN)JGT,H (IHJYN)) DELH=H (TJUN)=HT (IUN)
IF(H (IJUN).GT.H (IHUN)) DELTY=0,0
TFH(TJUN) 6T HITHUNYY  R(N)=H(TJN )+TRBDEP(IL)
IF (H(TJUN) (GTH{THUN))  A(N)=R(N)#B(N)

CONTINUE

TEMP=AK(N) / (R(N)##],3333)
TEMP=TEMP#DELT2
HCHAN= (H(NH) +H(NL)) /72,

DELVI= V(N)/R(N)#(DELH/DELT2+VIN) #DELTY/LEN(N))
V2=V (N)+DELT2#DELV]

DELV2=~32,17394DELTZ2/LENI(N)
V2=V2+DELTP4DELV?

NELV4==32,17398 (DELTH=DELTZ) /LEN(N)
V2=V2+DELT?RDELVS

DELVI=0.5%((1./TEMP+2,8ARS({V?2) ) =SORT ((1,/TEMP+ABS(2,8#V2)) 8824 ,8V2
1#02))

NELV3==SIGN(DELVIsV2)

VT (M) =VZ2+DELV]

QNI =VT{N)#A(N)

CONT INUE
snpnesREOROBSY FND sHBBRGRBBRBND

sonsosassovanr CONTROLLED NONDF CALCULATIONS #astsassdiaondasncssnsss
sososasvassenr FLOW AT 1/4 DELT AND HFAD AT 1/2 DELT #nsanndasnsns
(22 E ARl Al sy assasasasysds)
DO 470 J=19NJGW

+++4+ CALCULATE NET FLOW OUT OF NODE (StiMQ) DUE TO FLOWS
e CALCULATED IN ADJACENT CHANNFLS 4e4449
SUMQ=0,

NO 400 K=19176

IF (NCHAN(JsK) EQ.J) GO TO 400

IF (NCHANC(JsK) L E.) GO TO 400

N=MCHAN (JoK)
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000339
000340
000341
000342
000343
000344
000345
000346
000347
000348
000349
000350
000351
000352
000353
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000355
000354
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000361
000362
000361
000364
000365
000366
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000368
000369
000370
000371
000372
000373
000374
000375
000376
000377
000378
000379
000380
000381
0po382
0003R3
000384
000385
000386
000387
0003RA
0003A9
000390
000391
000392
000393
000394
000395

HYDCAL

000
000
noo
0no
000
nno
000
000
000
000
000
000
000
0no
noo
000
0on
000
000
000
000
oeo
00n
000
000
000
000
000
non
000
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0nn
000
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000
000
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noon
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noon
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00n
noo
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no0o

LA 2.2 XX

IF (JoNENJUNC(N91l)) GO TO 2390
SUMOD=SUMI e (M)
GO TO 409

390 SUMQ=SUMI=0 (N)

400 COMT INUE

C

Cc 444444 NET FLOW OUT +00e90e
SUMQ=SUMO+Q0I (J)~QIN(J) ¢EVAP®AS (J)
TJUK=JGW (1)

C  ++44es WHAT TYPE OF CONTROLLED NODET ++4440
GO 10 (410+470043006409450,660) TUK
c WETR RELATIONSHIP
C
C  +++34+ USE SUHROUTINE GENFUN TO GENERATE FUNCTIONAL VALUES ++s+ee
410 CALL GENFUN (SUMQeDELHH9 s JeDELT?)
c

0(J)==DELHH#AS (J} /DELT2=-SUMD
IF (Q(J).LT.0,) Q(J)=0,
VT (J)=0,
C 444444+ CHANGE HFAD TO ACCOMODATE NET FLOW 444444
HT (JY=H (J) ¢DFLHH
G0 TO 470
TIDAL CONTROL STAGF

¢4+ o404 USE SURROUTINE GENFUN TO GENERATE FUNCTIONAL VALUES 444400
20 CALL GENFUN (T24HT(J)eloJeT2)

e NeNeNe]

Q) z=SUMQw (HT () =H{I) 1 #AS(J)/DELT?2
VT(J)=0.
GO TO 470
[o NDAM IS OPEFRATED ACCORDING T0O A Q@ VS H OPERATION POLICY
C
C s4s+0s USE SURROUTINE GENFUN TO GENERATE FUNCTIONAL VALUES #4444+
430 CALL GENFUN (H{J)oQ{J)el9JeTTM2)
c
C 444044 NET FLOW 44400
SUMQ=SUMQ+Q (J)
C 44444+ CHANGE HFAD TO ACCOMODATE NET FLOW 444440
HT (J)=H () =DFLT24SUMQ/AS (J)
VT (J)=0.
GO Y0 470
DAM WHOSF HEAD AND OUTFLOW ARFE KNOWN FUNCTIONS OF TIMF

++esse USE SURROUTINE GENFUN TO GHNERATE FUNCTIONAL VALUES 444440
40 CALL GENFUN (HT(J) sQ(J) eledeTIMP)

OoOsrOCO

VT(J)=0.

GO Y0 474

DAM WHOSF HEAD TS A KNOWN FUNCTION OF TIME AND WHOSE OUTPUT IS
NETERMINED FROM A MASS BALANCE

44444+ USE SUHROUTINE GFENFUN TO GFNERATE FUNCTIONAL VALUFES 444444
50 CALL GENFUN (TIM2sHT{J)wleJeTIM?)

OLO0000

NI ==SUMQ= (KT (J) =H (DI #AS [N /DFLT?
TF QU JT0,) Q(S)=0,
VT (J)=0,
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000396
000397
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000400
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000445
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000450
000451
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HYDC AL

060
000
000
000
000
000
000
000
oon
noo
000
000
000
00n
oon
0no
000
060
non
000
000
000
000
000
000
009
000
000
noo
0noon
000
000
000
000
000
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o0e
000
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noo
009
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000
000
nno

shanpn
GO TO 470

[ DAM WHOSE CQUTFLOW IS A KNOW FUNCTION 0OF TIME aAND WHOSE HEAD IS
C NETERMINED FROM A MASS BALANCE

C

C +4+e+¢ USE SURROUTINE GENFUN T0O GENERATE FUNCTIONAL VALUES 444444
460 CALL GENFUN (TIMZ2eQ(J)eledrTIM?)

c

C +44444 NET FLOW +444+4

SUMA=SUMQ+ (J)

C +++4+4 CHANGE HEAD TO ACCOMODATF NET FLOW ¢¢4ess

HT (J)=H{J) -DELT24SUMQ/AS (J)

VI(Jy=a.
470 CONTINUE
C sosupRBhRonEe END HHBRDVBQDBRDANS
C HHBRBBRG A BB BB RRIIDRGHONBODOBARRRRDIDBONRINIBDHRNBRARDIBRRAODIHRONN
C
¢ spssnasnsuues REGULAR NODES STAGE AT 1/2 DELT  Z2YTYYYYYY Y]
DO 510 J=NJGW]1eNJ
o
C +++4ss+ CALCULATE NET FLOW OUT OF NODE (SUMQ)Y NUE TO FLOWS
C +etoes CALCULATED IN ADJACENT CHANNELS ++4+44
SUMO=0.

480
490
C

DO 490 K=l,176

IF (NCHAN(JeK)JLELO) GN TO 490
N=NCHAN (JyK)

IF (JNELNJUNC(Ne1)) GO TO 480
SUMQ=SUMQ+N (N)

GO TO 490

SUME=SUMO~-0 (N)

CONT INUE

IF (AS(J),LE.0,) GD TO 510

C +e¢4e44 NET FLOW OUT 442444

SUMR=SUMQ+QOUIJ) =QTIN(J) +EVAPRAS (J)

C s++444+ CHANGE HEAD TO ACCOMODATE NET FLOW 444044

C ++4+44+ IS HEAD GREATER THAN BOTTOM ELEVATION (IS THERE WATER PRESENT)?

HT (U)Y=H(J) =DELT2%SUMQ/AS (J)

IF (HT(J)+DEP(J)+GT.04) GO TO 510

C ++¢+4+4+44 NODE IS DRY, SO SET HEAD EQUAL T0O BOTTOM ELEVATION
C +4sa40 (RUY CHANGE SIGN) +¢4+40

HT (J)==DEP (J)

voL (Jr=0,

AStU)==AS ()

DO 500 K=1s126

MX=NCHAN (JeK)

IF (NXJ.LE.0) GO TO 500

IF (NX.LE,NJGW) GO TO S00

[ ++e944 MARK AS A DRY CHANNEL +44400

500

NCLOS (NX) =]
CONT INUE

C 444444+ MARK AS A DRY NODE 444400

510

NDRY=NORY +

CONT INUE

IF (NDRY ,FN,0) GO T0 560

IF (NTIMS,G(T.?2) 60 TO 560

NO 850 NzaMJGW] oNC

IF (NJUNC(Ns1).LELD) GO TO 550
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000495
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0n0S0R
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HYDCAL
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noo
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Houunn

530
540
550

560

OO0

IF INCLOS (M) (MNEL1) GO TO 550
WINY =0,

ViN)=0,

VT(N)=0,.,0

DO 540 11,2

TI1=NJUNC (N I)

DO %20 J=14176

TF (NCHAN{II+J),EQ.N) GO TO 5130
CONTINUF

GO TO 5490

NCHAN(1I9J) ==N

NJUNC (Ns [)==11

CONTINUF

GO To 330

CUNT INUE

[T Y Y Y T e en END sonsssoaNERN

easusunddaenans COMPUTATION OF CROSSECTINNAL AREA AND FLOW AT 1/2 D
khasandtnsrenn AND VELOCITIES AT THE FULL DELT LA I 2T Y YY )
DO 630 N=NIGW)Y ¢NC

TF INJUNC(He1) (LELO0) GO TO 6230

NL=NJUNC (Ne 1)

NH=NJUNC (Me?2)

C ++ss4s HEAD THCREMENT = AVG OF THE CHANGE IN HEAD OVER ONE=HALF
C +43440 TIMESTEP AT THE TWO CHANNEL ENDS s44444¢

570

580

90

OO

DELH:O.S“(HT(NH)-H(NH)oHT(NL)-H(NL))

DELTH=HT (NH) «<HT (NL)

DELTZ=NEP (1) ~DEP (NH)

DELTY=DELTH=DELTYZ

RNT=R(N) +DELH

HCHAN=(HT (NH) «HT (NL)) /2,

AT(N)=A(N)+R(N)#DELK

#haaRses ARE THERE ANY TIDAL FLATS #otattaossasnasnssnnsnasunesss
IF (NTRIR. E.0) GO TO 590

DO ST0 IL=1sNTRIRB

sunuas IS CHANNEL N A TINDE FLAT CHANNFL 0006004000000 0000000000088
TF (NJEO,ITRIAR(ILY1)) GO TN 580

CONTINUF

GO T0 S9Yo0

TUN=TTRIB(IL+2)

IF (TUNLEOLHHY  THIN=NL

JF {TJUN FOQ, NL) IHJIN=NH

NELTZ=2.#(NEP(1JN)=TRRDEP (L))

IF ATHUNCLT.IJN)Y DELTZ==DFLT?

NDELTY=DEL TH=DELTZ

TF (HTLTUN) JBT HT (THUN)) DFILTY=0,0

TF(HT(IJUN) oGT HT (THUN))  DELH=EHT(IJN)=H (TJN)

RHT=HT{IJN) +TRRDEP (IL)

JEART(IUN) oBT JHT (THUN) ) RNT= (HT (THUN) «+HT (TUN)) /2, +TRBDEP (IL)

AT (N) =B (N)#R{MT

CONT INIJF

LR -EX 22X 22 28 ¥ PRY CHANNEL CHECK (HUNDER ﬂ,] FFETY sSopattnonnny

teesee TF CHANNFL 1S DRYy SET VFLOCITY AND FLOW TO ZFRO 444040

[F(INT«GT.0,001) GO TO /00

VN =0,
0(NY=0,
G0 TO 410
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(2 2 X X 2] HyYDCAL LA 2 8 X X4

000510 0ono 600 CON1 INUE 399
000511 onn TEMP=AK (N) / (RNTa%]1,3333)

000512 000 TEMP=TEMPRDELT

000513 000 (o

000514 non DELY1I=(VT (N)/RNT) #(DELH/DELT2+VTIN) #DELTY/LEN(N})

000515 non VINY=VN)SOFELTHNELV]

000516 noo C

000517 000 DELV2==32,17394DELTZ/LEN(N)

000518 nno VIN)=VIN)+DELTHDELV?

000519 000 C

000520 noo NELVe==32,1730# (DELTH=DELTZ) /LEN(N)

000521 noo VINY=V(MN)SDELTH#DELVS

000S22 000 c

000523 onn NELY3I=0.58( (), /TEMP+2(#ARS(VIN)))=SART{(1,/TEMP+2,8ARS(VIN)))®#e2=

000524 000 14,8V (N)#a2))

000525 0on DELVI==SIGH(DELV3eV(N))

000526 000 VIN)=V (N)+DELV3

000%27 noo C

000528 000 C

000529 000 C

000530 00n C ++s4¢+ CALUINATE FLOW BASED ON NEW VELOCITY (AVERAGE PREVIOUS

000531 000 C 444342 FLOW AND CURRENT VALUE +44444

000532 0eo QIN)I=05# (O (M) +VINYSAT(N)) 408
000533 000 610 CONTINUE 409
000534 000 C sonapsunbottany SUM THE CHANNEL FLOWS sanannanbnses 410
000535 noo C ++444+4 NT = DAILY CYCLE NUMBER s¢+4444

000536 009 IF (NTJLT.NQSWRT) GO TO K20 4]}
000537 000 QBAR(N)=QBAR{N) +Q(N) 412
00053A8 0on VBAR(N)=VRAR (N) +V (N} 413
000539 00n 620 CONTINUE 414
000540 onn C snananmtassnes CHECK FOR EXCFSSIVE VELOCI"IES (XXX YTT YY) 415
000541 non RAN=R(N) /3,78

000542 000 VAN=V (N} /73,28

000543 000 IF (ABS(VAN) .LT. 10,0) GO TO 630

000544 000 WRITE(N631110) NTeNQeNHHeRANsVANSN

000545 000 630 CONT INUE 418
000546 nnon C anpaRBBRELBSE END HHEBBERBBDEIRY 419
000547 000 C 420
000548 0on C supransaansssr CONTROLLED NODFE CALCULATIONS AT FULL TIME STFP #aane 421
000549 N00 C BUBBBBRRBBIBBDIBOBDRBGRBBBBHBDIBOBUBIBBIERBBBRNBBRLBRBBRBBHDIDORDOON 622
000550 000 DO 740 J=1eNJGW 423
000551 0on C

000552 0no C ++s¢4e CALCIHLATE NET FLOW DUT OF NODE (SUMQ) NUE TO FLOWS

0005513 ono C 44404 CALCULLATED IN ADJACENT CHANMFLS 4444495

100554 000 SUMW=0, 424
1005585 000 DO K50 K=1,176 425
00556 0no IF (NCHAN(.14K) ,FR4J) 6O TO 6RO 426
300557 noo IF (NCHAN(JsK) JLELD) GO TO 650 A27
J00S5R 0nn N=NCHAN (JoK) 478
100559 noo IF (JJNEJNJUNC(Ne1)) GO TO 640 429
100560 000 SHMR=SHMO + O (N 430
100561 non GO TO 650 431
100562 noon 640 SUMQ=SUMQ=0 (N) 432
100563 noo 650 COMT INUF 433
100564 0o0n C

100565 009 C +ese4a NET FLOW NHT ¢4s84s

00566 000 SUMG=SUMO+0N (J)~WIN(J) ¢+FVAP®AS (J) 434

105



saaant  HYDCAILL oassns

000567 000 TJK=JGW (J) 435
000568 000 C ++e34+ WHAT TYPE OF CONTROLLED NNDE? ++4444¢

000569 0040 GO TO (660+6804690¢7004T71047208)4 1K 436
000570 ann c WEIR RELATIONSHIP 437
000571 000 C

0n0s72 000 C ++s44s¢ USE GEMFUN TO CALCULATE FUNCTIONAL VALHES ¢s44ee

000573 000 640 CALL GENFUMN (SUMQeNELHHel s JsDELT) 438
000574 000 C

000575 000 N (J) 2=DELHH®AS (J) /DELT=SUMQ 439
000576 000 IF (QtJ)LT.0,.) QL) =0, 440
000577 000 vViJ)=0, 441
000578 000 C 44444+ CHANGE HFAD TO ACCOMMODATE NET FLOW #4324

000579 000 HN (Y =H () +DELHH 442
000SK0 noon C +++4+44+ CALCULATE VOLUME CHANGE +¢+¢+¢

000581 000 670 DVOL= (BN {J) =H (J)} ) *AS (D) 443
000582 000 C +4eeed NEW VOLUMF +48244

000583 000 VOL (J) =VOL (J) +DVOL 644
000584 000 60 TO 730 445
000585 000 (o TIDAL CONTROL STAGE 446
n00586 000 C

000SR7 000 C +ssse+ USE GENFUN TO CALCULATE FUNCTIONAL VALUES #4404

0005RA 000  ARAD CALL GENFUN (ToHN(J)sladeT) 447
0005R9 noo C

000590 000 Q(J) ==SUMQ=(HN(J) =H{J) ) ®AS (J) /DELT 448
000591 000 ViJ)=0. AAD
000592 000 GO TO 670 450
000593 000 c DAM OPERATED ACCORDING 10 A Q VS H OPERATING POLICY 451
0005946 000 C '

000595 000 C +4+44+¢ USE GFHFUN TO CALCULATE FUMCTIONAL VALUES +¢++0444

000596 neo 690 CALL GENFUN (HT(J)eQU2s14.Je TIME) 452
0nos97 000 C

000598 000 ) =) ¢QJ2) /2. 453
000599 ong C 3444 NET FLOW QUY 44440

000600 aon SUMA=SUMA+O LY 454
000601 000 C ++ss4¢¢ CHAMNGE HEAD TO ACCOMMODATE NET FILOW 4443404

000602 noo HN(J)=H(J) ~DEL T#SUMQ/AS () 455
000603 000 ViJ) =0, ' 456
000604 000 G0 10 670 457
000605 000 C DAM WHOSE HEAD AND OUTFLOW ARE KMOWN FUNCTIOMS OF TIME 458
000606 000 C

000607 onn C ++4¢+44 USE GENFUN TO CALCULATE FUNCTIONAL VALUES +4ss4s

00N608R nno 700 CALL GENFUN (HN(J) 9QJ291eJs TIMF) 459
000609 nan c

000610 000 NI EX NN IR NS WS 460
0onNe61) non V(J)=0, 461
000617 000 GO TN 670 462
000613 0nn c DAM WHOSE HFAD 1S A KNOWN FUNCTION OF TIME AND WHOSE OUTFLOW 461
000614 0ono C 1S DETFRMINEN FROM A MASS RAl ANCF 464
000615 0no C

000616 0ono C  +++444 USE GFHIFUR TD CALCULATE FUNCTIONAL VALYES 44449

000617 noo 710 CAIl GENFUN (TIMESHN(J) slsJeTIMF) 46F
N0061R non c

000619 000 Q) ==SUMQ= (HN () =H{JY ) #AS (J)/DELT 466
000620 non IF (Q{J) L T.0,) 0O(J)=0, 467
000621 0no Vi) =0, 46t
000627 nno 60 e 610 465
0006273 non c DAV WHOSE DUTFLOWN 1S A KNOWN FUNCTION NOF TIME AND WHOSF HEAD IS a7
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HEHnHo

0NnN624
000625
000626
000,27
000628
000629
000630
000631
00nk32
000633
000634
000635
000636
000637
nNnn638
000639
000640
000641
000642
000643
000644
000645
000646
000647
000648
000649
000650
000651
000652
0N0653
000654
000655
000656
000657
000658
n0pes9
000660
000661
000662
000663
000664
000665
000666
000667
00066R
000669
000670
000671
000672
000673
000674
noONAkTS
000676
000677
00067R
000679
0006ARN

HYDCAL

nno
000
0no0o
000
noo
noo
000
00o
000
noo
000
neao
000
nyo
00n
000
000
0non
gon
noo
000
000
000
000
000
000
000
000
ono
000
noo
000
000
000
000
000
000
000
000
0no
ooo
000
000
0noo0
noo
000
000
oon
noo
000
nnn
nno
0nogo
non
noon
noo
nno

dauuny
COMPUTEL F+OM A MASS BALANCE

sssses USE GFNFUN TO CALCULATE FUNCTIONAL VALUES 4e4449
20 CALL GFiUFuM (TIMEsQU2e19 s TIME)

QJ)y=(U(J)+0JP) /2,

C 444444 NFT FlLON OUT 42444+
SUMI=SUMOQ O ()

C +444++ CHANGF HEAD TO ACCOMMODATE NET FLOW +4s40e
HN(J)=H(J) ~DFL To#SUMQ/AS (J)

ViJ)=0,
GO 10 670
C
c sussnuutasssss GUM THE CHANNFL FLOWS FOR THE CONTROL NODES #stsses

730 IF INT.LTJNQSWRT) GO TO 740
GRAR(J)=0QRAR(J) 4Q (D)

VBAR(J)=VRAR(J) +V {J)
BonsBBERGBBLIY FND sanBantenaneN

o
C
740 CONTINUE

C BoRBEBBRBABERS END HOBBBRBONBENE
C

C

o

BRBBRRBLOBIDBUBBBRNUDIBBORNBIBRBRBBRNBBRBIBRVBODRNRBBBLADEBRBDADBDBINANOEN

sosnsdedaprons COMPUTATION OF NODAL STAGE AND VOLUME AT FULL DELY
NO 770 J=HJIGW]1 eNJ

C
C ++se¢+ CALCULATE NET FLOW OUT OF NODE (SUMQ) NUE TO FLOWS
C +ess4s CALCULATED IN ADJACENT CHANNELS ¢¢4444
SUMQ=0,
HN(J)Y=~DFP (J)
IF (AS(J),1.F.0.) GO TO 770
DO 760 Kk=1e176
IF (NCHAN(JoK) 4LEL0) GO TO T60
N=NCHAN(JsK)
IF (JoeNEJNIJUNC(Ns1)) GO TO 750
SUMQ=SUMQ ) (N)
GO TO TAD
750 SUMQ=SUMQ=(Q [N)
760 CONTINUE
C
C +sas4s NET FLOW OUT 244044
SUMQsSUMQ+NON)(J) ~QIN(J) +EVAPRAS (J)
C +++¢44 CHAMGE HEAD BASEN ON CALCULATED NET FLOW ++4044
HN(J)Y=H () =DELT#SUMQ/AS (J)
HT(J)=0.5% (HN(J) +H(J))
VOLLJ)=VOL (J) =DELT#SUMG
770 CONTINUF

Cc BHOBHBRBTBBOD B FND HRBH/VBBIDDBPHY
C
C sngnansdnansar QUM NODAL VOLUMES AND FLOWS BORBBRDIDRIRD

IF (NTLLT.NQSWRT)Y GO TO 790
DO T80 J=1eNJ
HHAR(J)=HRAR (J) +HN(J)
OINBAR(J)=QINBAR(J) +QINC())
QONAAR(J)=0DHKBAR(J) +QOU D)
780 COMT ItHIE
790 CUNTINUE
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473
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475
476
477
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479
480
481
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483
484
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486
487
488
489
490

49)
492
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494
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502
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504
505
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s07
508
509
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511
512
513
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518



L2 22 X X

000681
000682
000683
0006R4
000685
0006AR6
000687
0006R8
000689
000690
000691
000692
000693
000694
000695
000696
000697
00069R8
000699
000700
000701
000702
000703
000704
000705
000706
000707
000708
000709
000710
000711
0no712
000713
000714
000715
000716
000717
000718
000719
000720
000721
000727
000723
000724
000725
000726
000727
000728
000729
000730
000731
000732
000733
000734
000735
000736
000737

HYDCALL

000
ano
000
000
noo
000
000
000
noo
noo
000
000
000
Qna
non
noo
non
000
000
0on
000
noo
non
non
o00
0o0n
0no
000
ono
0co0n
000
000
noon
000
oon
000
000
000
noo
000
noo
000
noo
one
000
000
0oon
noon
000
000
000
000
ono
000
000
000
000

L2 22 2.2 4

OO0

Bhoonpbansans FND L2222 222222 2]
snusssutacaans CALCULATE THE HYDRAULIC RADIUS AND CHANNEL CROSSECT
suaosndesnrane AREA AT THE FULL DELT LYY Y Y Y

DO B40 N=NJGW]sNC

TF INJUNC(Ny»1) ,EQ.,0) GO TO R4D
NL=TABRS {NJIINC(Ny1))
NH=TABSINJINC(N.2)})

C +++44+ CALCUHILATE MFEAD INCREMENT AS THF AVERAGE OF THE CHANGE
C +44e44 IN HFAD AT EACH END OF THE CHANNEL OVER ONE«HALF TIMESTEP

C
ano

810

DELH=04S# (HN(NH) =H(NH) +HN (NI ) =H (NL) )

supuanedd ARE THERE ANY TIDAL FLATS #ada8aaaastaastaisanasaitianants
IF (NTRIR,LE.D) GO TO B30

DO A00 TL=14NTRIAK

oot [S CHANNFL N A TIDE FLAT CHANNFEL ##08ba88ctttuisidiaodannsen
IF (NJEQL,ITRIR(IL+1)) GO TO 810

CONT INUE

50 TO R3O

ITUN=ITRIR(ILs?)

IF (TUNLEQLNL) THJIN=NH

IF (IJUNGEQ.NH) THIN=NL

R{N)=HN(IJUN) +TRBRDEP{IL)

TFA(HN(THJIN) oGT dHN{TIJUN)) RUIN)I=(HN(IHJIN) ¢HN{TUN) )} /2 +TRRDEP (IL)

C +¢+4+44+ CALCHULATF CROSS~SECTIONAL AREA BASED ON NEW RANDIUS +ssess

830

A (NI =R (N} #R(N)
GO TO 840
CONTINUE

44

C  ++eees CALCHULATF NEW RADIUS BY ADDING HEAD INCREMENT TO OLD VALUE 444040

R(N)=R(N)+DELH

C +++s0+ CALCULATE NEW CROSS=SECTIONAL AREA BASED ON HEAD INCREMENT +4e449

840
c
C
C

n
2

60

sNeResNoNeN: - ReoNoRe Ne N ]

AINY=A(N) +HB(N)SDELH

CONTINUE

sHBIRBEBDBDLBLL END LX X2 2 2 a2y
Bhpabstbtansen QHIFT an NODAL ARRAYS HBBBHBBHRBBED
NO RS0 J=14NJ

H(J)=HN{J)

shsnppasasssny END LAZ A2 2222l )

anoopenosnoens STATEMENT AR60 IS THE ENN OF ONFE HYDRAULIC CYCLE #u#s#e
CONTINUE

NRORRADRIBBRNBNBBRANDIRDRBABRBRCUIOPNRBRR/LLBORBBNABRBBIRORBHBBOBBRGRRYS

annsusnunancnss AVERAGE THE FLOWS aND VELOCITIES tnnanspsnnans
#agonanraosrad FOR USE BY THE PRINTOUT AND SWQUAL BHSBABABNDERY

++++44 IF NOSwWRT DAILY CYCLES HAVE NOT ELAPSEDs DO NOT BEGIN PRINTING

IF (NTL.LT.QSWRT) GO TO 900
N0 ARQ N=lsNC

C +s4+4s THE AVERAGE FLOW FOR THIS QUALTITY CYCLE +++4+49

ORAR (N)=QBAR(N) /FLLOAT (NHCYC)

C  ¢+es4+ THE AVFRAGE VELOCITY FOP THIS QUALITY CYCLE ++¢d40

VHAR (N) =VRAR(IN) /JFLOAT (NHCYC)

C #++444¢ OAVE = DATLY CYCLE AVERAGE FLNOW +4444e

BAQ

QAVF (N)=0AVF (M) +QOBAR(N) /FLOAT INQCYC)
CONT INUE
DO BON J=1.0J
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516
517
518
519
520
521
522
523

524

525
526

527
528
529
539
531
532

535
536
540

541

S42
543
S44
545
546
547
548
549
550
551
552
§53
554
55%
556
857

558
559

563
564
565

566
567



L2 222 4 1

000738
000739
000740
000741
000742
000743
000744
000745
000746
000747
000T74R
000749
000750
000751
000752
000753
000754
000755
000756
000757
00075A
000759
000760
000761
000762
000763
000764
000765
000766
000767
000768
000769
000770
000771
000772
000773
000774
000775
000776
000777
000778
000779
000780
000781
000782
000783
000784
000785
000786
000787
000788
000789
000790
000791
000792
000793
00079¢

HYDCAL

noo
nno
000
0no
0o0n
ano
noon
000
0no
noo
000
000
nno
000
no0o
000
non
0on
noo
noo
noo
000
000
000
noo
0onon
noo
000
0on
noo
000
000
non
noo
nao
000
noo
0no
000
noo
1]
000
000
000
000
noo
000
000
000
ano
009
ane
00N
000
ngn
noo
il

L XX 28]

C ++

C + 4

C 4+

C ++

OO XTO

OO0 0O

OO0V ONTOTVDOOO0

s+ QUALITY CYCLE AVFRAGE FI 0OW INTO THE NONE +44444
NINRAR(J)=QINBAR(JY/FLOAT (NHCYC)

+444 QUALITY CYCLF AVERAGE FLOW QUT O0OF THE NODE 444444
QOUAAR (UY=00UHAR (J) /FLOAT (NHCYC)

+s¢4 AVEKRAGE HEAD AT THE NODF DURING A QUALTITY CYCLE ¢++4440
HBAK {J)SHRARIJ) /ZFLOATFTINHCYC)

++4¢ EVALUATE THE MAGNITUDE AND SIGN OF THE NFT FLOW 444444
IF (AINBAR(J) (EQ.0.) GO TO R90

IF (QOUBAR(J) JEQLO04) GO TO HOO
QINBAR(JI=QINRAR(J) =QOUBAR (1)

QOUKAR (J) =0,

IF (QINBAR(J).GT.0.) GO TO 8990

QOURAR (J)==JINRAR (J)

NINBAR(J)=0,

CONTINUE
nansanstsssnnn FND soanansananny

snanpusessasnn WRITE OUT THE HYDRAULIC INFNRMATION YT Y Y
sansanssasnnss FOR USE BY THE SWOUAL PROGRAM taspnsonnNtOn
WRITE (N22) NToNQ¢ (HRAR(J) o VOL (J) s QINBAR(J) 9 QOUBAR(J) o JUx19NJ) 9 {QBA
1R(N) ¢ VBAR (1) sN=]14NC)

BHaBaBBEEB LD END BEBROBORIERGE
sonnnentonsase WRITE THE HYDRAULIC INFORMATION YT Yy Y Yy YT
sopssedsancnss TO FAST DRUM FOR LATER USE BOABRRDRBONNG
senssntsssvose RY THE PRINTING AND PLOT PROGRAM Yy Y I Y Y 2 Y ¥

WRITE (N?4) NTeNQ

WRITE (N24) (HBARU(J) eJ=1eND)

WRITE (NP&) (VOL(J)eJd=1eND)

WRITE (N24) (QINBAR(J) sJ=1sNJ)

WRITE (N2&) (QOUBARUJ) sJd=1eNJ)

WRITE (N24) (QBAR(N) ¢N=14¢NC)

WRITE (N24) (VBAR(N) yN=14NC)

spbapatbssenny END QRBEBBBBBRNDEN

sossosdtssces STATEMENT 900 IS THF END OF ONE QUALITY CYCLE #asas

CONTINUE
R R T Y R Ry Ry Y PR T YRS LA S Y Y Y Y

seuanadeannns STATEMENT 910 IS THE END OF ONE DAILY CYCLFE#easntnssa

CONTINUE
REGUBBBE SR N R AR AR AE BB BB BBENBRDEBADBBBBRDRBADRATABBBDRDBIRDEDN

END FILE NP2
REWIND N20

REWIND N27

READ (S»10720) INECK
IF (IDECK,EQ.,0) GO TO 1010
PUNCH 1030+ (ALPHA(I) 9s1=1,130)
FVAPM=EVAP/0,039737
WINDMSWIND/2.73A
PUNCH LU4N0e NTCYCePFRIONGAINTeNELT sEVAPMeWINDMsWDIRINOSWRT ¢NJSW o
11HJGWeNTRIR

109

568
569

570

571
572
573
574
575
576
577

5748
579
580
S81
582
583
584
585
586
587
588
589
590
591
592
593
594
59%
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614



LE2X X L)

000795
000796
000797
000798
000769
0DO0ROO
000801}
000R0?
000803
000804
000805
000ROA
000807
000808
000809
000810
000811
nooRl1e
000813
000814
000815
nooe16
000817
000818
000819
000820
000R21
000822
000R23
000824
0008?75
000R26K
000827
000R28
000879
000830
000831
000R32
000833
000834
00083%
000836
000837
000838
000839
000840
000841
000842
000R413
000844
000845
000846
000847
000848
D00B4T
000850
000851

HYDCAL

000
000
nno
noon
noo
ano
000
000
000
noo
000
000
non
000
600
noo
0ono
0na
000
oo
noo
000
nno
nno
nao
ngn
aon
000
noo
non
000
ann
000
non
0Qa
noo
000
000
any
000
000
000
nno
000
000
0on
noo
000
noo
nngn
onn
0non
0noo
ann
non
non
0non

Bookuy

920

930
Q40

950

960

970

980

990

1noo

1010

SO0

o

IF (NJSw,.l¥,0) a0 T0 920

PUNCH 1050 (JSWI(L)sL=19¢NJISW)
CONTINUE

PUNCH 1050 (JGW (L) sL=1eNUGW)
1F (NTRIB,LE.0) GO TO 940

DO 970 1=1.NTRIB

PUNCH 1060, TTRIB(To15sITRIR(L+2)
CONTINUE

CONTTNUF

DO 980 J=lynd

RAD==DEF (J)

HAM=H (J) /3,78

AS(J)=ABS(AS(U))

ASM=AS (J)/10.744

AIM=QIN(J) /356,314

QOM=Q0U(J) /35,314
RAM==DEP (J) /3,28

PUNCH 1070y JeHAMoASMeQIMyQOMeQRAMeX (J) oY ()
CONTINUE

PUNCH 10R0

NO 1000 N=1}4NC

IF (NTRIB,LE.0) GO TO 980

DO 960 1L=1yNTRIR

IF (ITRIR(IL+1),EQ.N) GO T0O 970
CONT INUE

G0 10O 980

TIUN=ITRIB({IL?)
RAD=0,5% («DEP (T JN) =TRBDEP (IL) )
GO 10 990

NHENJUNC (Ne 1)

NL=NJUNC {(Ny 2)

IF (NH.EQ.0) NMHzaNL

IF (NLeEN,N) Nl =NH
RAD=0,5% (=DEP (NL) =DEP (NH))
CONTINUE

AK (N)=ABS (AK(N))

R(N)=ABS (R(N))
HJUNC{Ns 1) =TABS {NJUNC (Ns1))
NJUNC (e 2) = TARS (MJUNC (N9 ?})
LEN(N)=ARS(LFN(N))

RAD=RSAV (M)

AK (N)=S0ORT (AK (N)#2,208196/32,.1739)
LAM=LENIN) /3,28

WAM=R(N) /3,29

RAM=RAD/3,78

VAM=V (N} /3,2R

PIINCH 1090y MyNJUNC(Ns1) oNJUNC(N92) oL AMeWAMIRAMy AK (N) o VAM

CONTINUE

PUNCH 1080

CONTINUE

WRITF (NAe1120)

poprBanBOOABDOOY D
P Y I T T T YT EHD
soanaBRBBBIBNY EMD
sppuBNBBaBBBBY FrD
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4 nd

000RS?
000AR%3
0ncB54
0nn8ss
000AL6
000857
000RS%AK
000859
000RK0
000861
000862
000861
000864
000865
00086k

END ELT,

BHNG, P

HYDNC AL

noo
0pn
nog
onn
noo
naa
noo
000
000
0no
oan
noo
0no
000
0n0o

L2220

A4 sr ge de Y

¢
C
o720
1030
1040
1954
1060
1n70
1080
1090
1100
1110

11720

HYLPLT

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMATY
FORMAT
FORMAT
FORMAT

FORMAT(*0 v OVER 1IN MPS,
1 CYCLEYslaet NEPTHY 4ELN 44 ?
(ZAHOCOMPLETION OF THF AYNDRAULIC PRNGRAM

FORMAT
END

L X 2]

(71%5)

(1514)

(154 AFE ,0e5Xe3FS N4 1IR)
(2015)

(215)

(I19eF10,3¢=6PF10.540PPF10,2¢F1N,2¢5Xs=3P2F1n,3)

(RHY99Q9)
(315+10%X45F1N,8)
(I374)

111

QUAL CYCLE*sT4s?
CHANNEL *»15)

TINAL CYCLFvyl4,?
VIsEIN, 40

658
659
AA0
661 .
662
663
A64

666
668

670
671
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HYDPLT

iy

BELToL HMAINT HYDPLT

000001

000002
000002
000004
000005
000006
ooono?
00000R
000009
000010
000011

000012
000013
000014
000015
000016
000017
opon1A
000019
000070
00002)

000022
000023
000024
0nnors
000026
000027
00no2Rr
000029
000030
000031
600037
000033
000034
000035
000036
000037
0000A3R
000039
000040
000041
000042
000043
000044
000045
000046
000047
000048
000049
000050
0000s1
000057
000053

000
ann
000
0N
000
oon
non
ona
neo
non
000
nno
nno
ona
noo
000
nno
noo
000
ano
non
000
non
noon
noo
0non
000
noo
400
non
0n0o
000
000
000
nno
non
0no
0noo
000
noo
onn
0oon
000
noa
nno
non
noo
neo
0nn
noon
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oon
oen

SURROQUTINF HYDNPIT

C THIS ROUTINFE IS CALLED BY HMA{NV (OR HMAINT)
C AN CALIS FIND AND PICTO
[ #hssaantassats HYDRAULIC PROGRAM PRINTING LYY YEY Y S S
C susongspantnte AND PLOTTING PROGRAM arpssonsanante
C
C anapanssnrssnt BATTELLE NORTHWEST 11/9/71 anannnnanhons
C HABBBRBERBUBRLORUBERROCRRORDRENABBORBERRVIIRBRERDBVERBRBRRBBBOOREY
C
C
C #unpannrasaten ASSIGN THFE COMMOMN DATA #ABBBBANLLNNY
COMMON /TAPES/NSNQeN2Q¢N2P ¢N24
COMMON/FPARAMS /1254126017294 121241211
C sapraapenensss CONTROL AND TITLE INFORMATION BHEBBRBRBONBRY
COMMON /PRTINT/ NJeNCoNTCYCoNQACYCODFLTNIPERTODALPHA(30)
INEP(TQ) s NOSWRT
COMMON/NT/MTP W NQP 9 NUM600) sHP (204200) s VOLP (205200) »y TIMEP (200)
JQINP(209200) «QOUP (204200) o3P (204200 yUP (204200) 9+ XX(400)»YY(400) ¢
PARK (400) 9 XYM (34500)
NIMENSION JCH(6) sSPACE (6) s NJIW(20) 9y NCW (20) » ISYM(S)
NDIMENSION CARD] (A6)
NDIMENSION RUNTIT(20)
DATA STAR/I1H®/4PERIND/IH. /e VFE/L1HV/ s QUU/1HO/
DATA (SPACF(T)el=]19h)/6%1H /
NATA BLANK/1H /
c
c
C sussappsensans ASK THE USER WHICH INFORMATION BBDDBBDBBBENE
[of #oavoanatannanse HE WISHES TO PRINT AND PLOT BHABBBOHRBENY
100 CONT INUE

READ (NS¢4S04END=110) RUNTIT
GO 10 120
110 RETURN
120 CONTINUF
READ (NS9510) INAY14IDAYL#NUP
IF (IDAY)LFE.0) IDAYI=)
IF (IDAY1.l T.MOSWRT) IDAY1=NOSWR,
IF (IDAYLOGTJNTCYC) IDAYL=NTCYC
IF ((INAYL=INAY)).GT,6) IDAYL=IDAY14+6
IF {(IDAY1.GT,IDAYL) IDAYL=TDAY]
IF (NJP.GT.?20) WRITE (N6,500)
NJIP=MIND (PO e NJP)
READ (M5«S70) (NJW(I)sT=1eNJIP)
READ (NS,530) NCP
IF (MCP.BT.20) WRITE (NAh¢S4N)
NCP=MINI (20 «NCP)
READ (HNS2520) (NCW(T)sI=1eNCP)
REAND (NSe4H0) NPLOTS
WMRITF (Ceal0) (RUNTITUKITF) oKITF=1420)
MRTITE (Re4R0) ALPHA
WRTITE (MASS0) TDAYLe IDAYL oNJP o (NJW (T) o Tz] e NJP)
AUTTF (liheSAN) NCPo(MCW{T)YsI=1oNCP)
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L2 X1

000054
000055
000056
000087
neoeosA
000059
000060
0n0oe1
000067
000061
000064
000065
nooneAe
000067
N0DORA
000069
000070
006071
000077
000073
000074
00007S
nnooré
000077
000078
000079
00N0R0D
00008]
000082
000083
000084
0000RS
000086
oooo087
00008R
000NnA9
000090
000091
000092
000093
000094
000095
000096
000097
0000SR
000099
000lo0n
000101
000102
00Nn1o7
000104
000108
0ontoe
000107
00010R
000109
0o00ltn

HYNPL T

nnn
onn
nnon
non
ann
nonn
000
noo
noon
nno
0oo
ann
non
noo
000
ono
000
000
oon
000
non
noa
nno
noo
non
0oon
noon
onn
nno
000
noo
noen
000
00n
noo
non
noo
0on
000
ong
000
ann
000
noo
0go
000
000
non
onn
noon
oanon
ano
nnn
noo
000
non
0non

LEER- KR

s NeNeNe]

130

140

1RO

IF (NPLOTS.FQ.N) WRITF (6he49n)
soBoBBBBRBNBDY END LTI YT YT TY Y

ancanansnpnasy SEARCH FOR THF NESIREN TIME INTERVAL ®osdnnscsnans
REWIND NP4

READ (N24) NTPyNQP

IF (NTP.GE.IDAY]Y) GO TO 140

READ (N?24)

REAIN {NZ24)

READ (N74)

READ (NZ4)

READ (NZ4)

READ (N24&)

GN TO 130

CONTINUE

DO 160 ND=TDAY1sIDAYL

D0 150 NOC=1.MACYC

TLAST=2(NTP=INAY1) #NQCYC+NQP
TIMEP(ILAST)=(FLOAT((NTP=1)#NQCYC+NOP)=0.,5)/F| OATI(NQCYC)
CALL FIND (ILLASTeNUIP4DUMINJWeHPINJ)

CALL FIHD (TLASToNUP+DUMsNIWIVOLP N

CALL FIND (JLASTeNJIPIDUMsNIWsQINPyNJ)

CALL FIND (ILASTeNJUPsDUMINJWeQOUPNY)

CALL. FIND (ILASTeNCPsDUMINCWeQP4NC)

CALL FIND (ILASTeNCPoDUMyNCHWIVP4NC)

IF {INDLEN.IDAYL) o AND, INQC,EQ,NACYC)) GO Tn 170

READ (N24) NTPyNQP

CONTINUE

IF (ND.EQ.IDAYL) GO TO 170

CONTINUE

pupuBBBRBEHOND END LI YT TY YT YY)

sonsgantaasasd WHITE OUT THF JUNCTION DATA TO PRINTFR #adoasan6ydbe
CONTINUE

IWHOLE=NJgP /3

IPART=NJP=TWHOLE#3

IF (IWHOLF.EQ.0) GO TO 210

DO 200 I=)41WHOLE

IL=(1=1)%3

WRITE (64470) (RUNTIT(KITE) +KITE=1.20)
WRITE (He4KHN) ALPHA

NO 180 IK=1,43

TCH(TK)=NJW (IL+ 1K)

WRITE (N6eWTO) (SPACE(L) s ICH(L) sL=)s )
WPITE (NAeSANY (SPACE(L) sL=)e3)

WRITE (NAsS90) (SPACE(L)sl=1e¢)

DO 190 IDAY=TDAY1eIDAYL

ILI=IL+]

IL3=IL+3

1D=(IDAY=IDAYY) #NQCYC+)

TOL=ID=14NOCYC

NO 18R T1=1L1yIL3

DO JRA L=1heTHL

HP(Tlel)x=H(L1st ) /3,28
VOLP(IleL)=VOLP(I1lel) /35,314
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wonaes  HYDPLT Sssoas

000111 000 QINPIILsL)=0INP[T)eL) /35,314

ono112 000 188 QOUP(TI1sL)=00URP (11,0} /35,314

000113 non WRITE(NG&sANO) DAY

000114 noo WRITF(NEGET0) (TIMEP (LIS (HP(T1o0) s VOLP(TIL o1l oQINP(TI L3I sQOUP(TT4L)

000115 009 1oT1=TL1eIL3) =108 I0L)

D00l16 non DO 189 I1l=IL1,1L3

000117 000 DO 189 L=T0yIDL

000118 000 HP(T1sL)=HP {1y 103,28

000119 noo VOLP(Ilst)=VOLP(I14L)#35,314

000120 000 QINP(ILlsl)=0IMO(IloL)®#35,314

000121 Q00 189 QOUPLILe1) =QOUP(TLaL)%35,314

000122 noa 190 CONTINUE 110
000123 000 200 CONTINUF 111
00012¢ Q00 IF (IPART LE.0) GO TO 260 112
000125 noo 210 ILL=IWHOLEF %34 [PART 113
000126 000 IL1=TWHOLE®#34) 114
000127 oon DO 220 I=1tleILL 115
00012R noo J=T=1t1¢] 116
000129 000 220 ICH(J)=HJW (1) 117
000130 000 WRITE (6+4470) (RUNTIT(KITE) ¢+kKITE=1920) 118
000131 000 WRITE (6+480) ALPHA 119
000132 000 WRITE (MAeSTO) (SPACE(LI o ICH(L) oL=1sIPART) 120
00012393 0on WRITE (H164580) (SPACE(L)sL=)¢IPART) 121
000134 0non WRITE (N69590) (SPACE(L)+L=1,IPART) 122
000135 000 DO 250 INAY=IDAYleIDAYL 123
000136 000 TLI=TWHOLF#34+1 124
000137 000 ILL=IWHOLE®3+ IPART 125
n0o138 noo I0=(IDAY=IDAYL) SNQCYC+? 126
000139 000 IDL=IN=]1+NACYC 127
pocl140 000 WRITF (NAe60Q) INAY

000141 noo GO TO (230,240)4 IPART 129
000142 000 230 CONTINUE

000143 noo DO 231 L=1InyI0L

000144 noo HP (I 1ol )=HP(IL1sL}/3.28

000145 noo VOLP(ILYoL)=VOLP(ILIWL) /35,2314

000146 000 QINP(ILLL)=QINP(ILLsL) /35,314

000147 non 231 QOUP(ILI«L)=QINP{IL1,L)/35,314

DON]4R 0no WRITE(N69620) (TIMEP(L) sHP({TL T1sL) o VOLP(TL1L) »yQINP(TL 1oL )sQOUPI(]IL]

000149 000 Tol) oL=IDaTNL)

0001%0 ono DO 232 L=INnJIDL

000151 000 HP(IL1oL)=HP(IL1eL)#3.78

000152 noo VOLP(ILI L) =VOLP{ILTIWLI®35,314

000153 000 QIMP{ILL oL} =QINP (IL1,L)®#3S,314

000154 000 237 QOUP(ILI+L)=QINP{IL1sL)#35,314

000155 000 50 TO 250 132
000156 000 240  CONTINUF

000157 000 NnO 241 I1=TL1,1ILL

000158 non DO 241 L=IDhe1NL

000159 a0n HP(Ilel)SHP(T141.)1/3,28

000160 noo VOLP (I1eL)=VOLP(T14L)/35,314

000161 noo RINP LI =0IMP(I1,1) /35,314

000162 noo 241 QOUP(TILeL)=0OUP(T14L) /35,314

000163 noo WRTITF{NAA3N) (TIMEP (L) o (HP(T1eL)eVNI PIT1el ) ¢QINP(T14L) sQOUP(TLoL)

000166 noo ToeI1=TULILL) ol =10y INL)

0nolses noo no 242 11=TL1sILL

000166 nno NO 262 L=19e100L

000167 a0 HP (Tl 3 =HP (141 223,78
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LR X X2

00016R
000169
000170
000171
000172
000173
000174
000175
000176
000177
000178
000179
000180
000181
0001R2
000183
0001Rs
000185
000186
000187
000181
000189
000190
000191
000192
000193
000194
000195
000195
000197
00019A8
000199
000200
000201
000202
0002023
000204
000205
000206
000207
00020R
000209
0007210
000211
0ono212
000213
000214
000215
000216
000217
00021R
000219
000220
000221
000722
onn223
000224

HYNP T

0no
000
o0
00N
000
000
oon
000
000
000
000
000
000
000
000
000
000
000
000
noo
000
noo
000
noo
000
000
000
00n
000
noo
000
000
000
000
000
000
000
000
0onon
noon
00n
000
oon
000
noon
noo
0onn
0no
000
noo
ano
0060
nnn
noo
0onn
nnn
nnn

LA XX 22 )

242
250

s XeXeNe]

210

278

279
280
290

o0

310

VOLP(IlsL)=VOLP(T)4L)#35,314
QOINP(ILleL)=0INP(I1sL)®*35,314
QOUP (I1eL)=00UP (T1sl)%35,314
CONTINUE

CONTINUE

sonnsnadananne FND

nosenasassoess WRITE OUT THE CHANNEL DATA TO THE PRINTER #tcesasso

IWHOLE=NCP/6
1PART=NCP=IWHOLE®6

IF (IWHOLELEN.0) GO YO 3n0

DO 290 I=1eIWHOLE

WRITE (64470) (RUNTITI(KITE) yK1TER]1,20)
WRITE (6,4R0) ALPHA

IL=(I=1)%6

DO 270 IK=1,6

ICHIK)=ENCW{TIL+1IK)

WRITE (N6+640) (SPACE(L)sICH(L)sL =146}
WRITE (NA4650) (SPACE(L)slL®1e6)

WRITE (N64660) (SPACE(L)sL=146)

NO 280 IDAY=IDAYleIDAYL

TL1=IL+1

IL3=IL+6

ID=(IDAY=IDAY]1)#NQCYCe)

1DL=ID=1+NOCYC

DO 278 I1=IL1,10L73

DO 278 L=IDLIDL

QAP (111 =QP(T1sL ) /735,314
VP(Ilel)aVP({I1yL)/3.28

WRITE(N69600) IDAY

WRITE(N6+6T0) (TIMEP(L) 9 (QP(T1sL)oVP(T1loL)eIlall 1410 3)sL=IDsIDL)

DO 279 I1=IL1,1L3

NO 279 L=IDsIDL

QP (TI)eL)=0P(]]19L)#35,314
VP{IlelL)2VP (11,41 )¢3,2R

CONTINUE

CONT INVE

IF (IPART,LE.0) GO TO 3RO
TLL=IWHOLE#6+IPART

IL1SIWHOLE®6+1

NO 310 I=ILlelLL

J=T=TL1¢1

ICH(J)Y=NCW(T)

WRITF (64470) (RUNTTTIKITF)sKITF=1e20)
WRITE (644R0) ALPHA

WRITF (N69A40) (SPACE (Ll )eICH(L)Y oL=14IPART)
WRITE (N69650) (SPACE(L)sL=1+sI1PART)
WRITE (N64660) (SPACFE (L) sL=1e1PART)
DO 370 IDAY=IDAYLsIDAYL
1I0=(IDAY=TDAY1) #NUCYC+]
10L=1N=1+nNOCYC

DO 318 T1=1L)e1ILL

NO 318 L=1DyIDL

QP (INel)=NP(TYeL) /35,314

VP (I1sL)=VP (1141) /73,78

WRITF (N6+s6N0) IDAY
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135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

160
161
162
163
164
165
166
167
168
169
170
17
172
173
174
175



L2 X33 4

000225
000225
000227
00022R
000229
000230
000231
000237
000233
000234
000735
000235k
000237
000238
000239
000240
000241
pon2a2
000243
000244
000245
000246
000247
000248
000249
000250
000251
000282
000253
000254
000255
000256
000257
00025R
000259
000260
000261
000262
000262
000264
000265
000266
000267
00076R
000269
0nn270
000271
0nn272
000273
000274
000275
000276
000277
00027A
000279
0002780
0002481

HYDPLT

0o0n
noo
000
neo
nno
noo
0onon
000
000
00n
nno
000
noon
000
ono
000
000
noon
000
000
non
noo
0on
000
nonn
non
000
non
000
000
000
noo
000
000
000
000
000
000
0ng9
noo
non
0oo
001
0nn
000
000
000
000
000
000
000
000
non
000
nno
ann
ano

L2 XXX

320

330

340

350

360

368

369
370

OO

SO0

390

OO0

[sNeXe!

400

GO TO (320+3309340e¢3509360)s IPART

CONT INUF

WRITE (NG9640) (TIMFP (L) o (P (T191 ) oVP(T1eL) o 1121110 ILL) oL =ID»I0L)
GN TO 368

CONTINLE

WRTITE (N6aA90) (TIMEPIL) o {QP (T1 ol ) s VP(T1oL) oI =1L o TLLY oL =IDyIDL)
GO 10 3I6R

CONTINUF

WRITE(NEW700) (TIMEP(L) ¢+ (QP(T1oL) oVP(T1aL} o T1=TL 1o TLL) oL 2IDsIOL)
GO TN 368

CONTINUE

WRITE(NEyT10) (TIMEP(L)Y o (QP(T1oL) o VP (T oL) o12=tL 24 ILL) oL mIDoIDL)
0 TO 364

COMTINUE

WRITE (NG9TP0) (TIMEP (L)Y o (QP (T1oL)oVPIT1oL) o 11=IL10TLL) oL =mIDsIDL)
CONTINUF

N0 369 [1=1L1,ILL

DO 369 L=INsIDL

QP (11eL)=0P (1141)#35,314

VP{IlelL)=VP(]Ilep)®#3,28

CONT INUE

CONTINUE

LR X2 8 F.F:2.%-¥ ] FND AB/BBBBBLBBLS

suonengeannnts CALCULATE THE NUMBER OF POINTS TO RE PLOTTED auscssn
IF (NPLOTS.EN.0) GO TO 100

NPOINT=(INDAYL-TIDAY141)#NQCYC

LYY LY END SHOBNBRNBEBBOG

anoogsetansdas SET UYP THE SYMROL PRIORITIES FOR PICTUR st#sasnnanses
DO 390 I=zl+4
ISYM(1)=STAR
ISYM(S) =RLANK
BHesBaRNIBEDBNY END HAJBABBBBRBES

spnnnantanssssr SET P THE QUTER NO LOOP FOR THE JUMNCTION PLOTS ###
NO 410 J=)HYP

nannpaeoannses SET UP THE APPRAYS AMD ALPHA NECESSARY #usannpnsass
sapppoBNRpIG b FOR THE PTCTUR SURROUTINE fannsoRDHNRS
TJUMNC=NJUW ( })

HMAX=0,

DO 400 K=} dNPOTINT

XX (K)=TIMFP (K)

YY (K)=HP (JeK)

HMAX=AMAXT (HMAX « ARS (HP (JeK)))

ARK (K) =5TAR

XX (NPOTHT#1 ) =XX (NPOIMT)

XX (NPOINT+2)=XX (NRPOINT)

YY(HPOIHT41) =) g S#HMAX

YY(MPOTHT¢2)=~1 [ S#HMAX

ARK (NPOINT+1) =R|_ANK

ARK (NPOTINT+2) =R ANK

HEOTN=NPOINT 42

DO 405 1Jdl=1+NPOIN
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177
178

181
184
187

190

192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
22?7
223
Po4
225
2?76



BRGNS H

nooz2sa2
000283
000284
000285
0002864
000287
0n02aA
000289
000250
000291
000292
000293
000294
000295
000296
000297
00029R
000299
000300
000301
000302
000303
000304
000305
)00306
300307
JO030R
100309
100310
100311
100312
00313
100314
00315
100316
00317
100318
00319
00320
00321
00322
nn3e3
00324
00325
00325
00327
00328
00329
00330
00331
00332
00333
00334
10335
n0336
Y0337
10338

HYNELT

ono
noon
nno
0nn
non
non
noo
000
000
000
0no
nno
noo
non
000
000
000
noo
000
0no
000
noo
009
000
000
non
000
000
000
non
[y
000
000
000
non
ono
noo
0no
0no
000
000
nno
000
nno
000
000
000
000
000
000
noo
000
000
000
0o
ono
non

LA XX

4n%s

420

s NeRsKe!

435

HOO0

490

YY(TJTI=YY (LTI /3 2R
soanaNBRBBE BN END AUHBHBBIUOBHRY

ENCODE (S3.7304CARDY) TJUNC
ENCODE (45¢T4092CARDY(34)) TJUNC
CALL PICTO (NPOINy25¢5091SYMyCARDLISRUNTIT)

CONY INUE
BHBBORRIBBG DY END sraRRORRBBRNS

pusuosssnssssn QET UP THE SYMdNL PRINRITIES FOR PICTUR #4nasnsnoss

ISYM(1)=5TAR
PETTT Y Y TR EE e FND snnupensennan

susasensoncase SET UP THE QUTEH NO LOOP FOR THE CHANNEL PILLOTS ##asw
DO 440 J=]1eNCP

supponanssunsrsr SEARCH FOR OMAX AND VMAX sepsteonsatas
OMAX=0,0

DO 420 I=1«NPOIMT

OMAX=AMAX] (ABRS (AP (Je 1)) sQMAX)

CONTINUE
LI LA L 22 T 2 END seRbBBRNRORNS

soansnsesnonss SET UP THE ARRRAYS AND ALPHA NECESSARY #uatsosstsass
BHBsRBEBEREBDY FOR THE PICTUR SURROIUITINE BERBBRDBBBBRY
ICHM=NCW (J)

DO 430 K=1+NPOINT

YY(K)=AP (Jsx) /1000,

ARK (K)=STAR

CONT INUE

YY (NPOINT+]1)=],504QMAX/2000,

YY(NPOINT+2)==] ,5040MAX/1000,

TN=NPOINT+?

DO 435 I=}41IN

YY(1)Y=YY(])/35,314

BHBoRBORBOOBEY END HRABROOABBHBRN

ENCODE (53+750sCARD])Y ICHN
ENCODE (47+760+CARD](34)) ICHN
CALI. PICTO (NPOINs254504ISYMeCARDLISRUNTIT)

CONT INUE

sennnaatEtonnD END I Yy IY YY)
50 T0 100

BRBBBOBBEBL B END T T T Y Y Y

FORMAT (PDA4)

FORMAT (T18)

FORMAT (1H}+P5X420A4)

FORMAT (1HOG15A6920X e 20HRATTFLLF NORTHWEST  3/1Xe15A4419X921H RICH
TLAMD Yy WASHIMGTONe /2RI X9 20HEXPLORF=1 CONE ¢/B1X320HHYDRODYNAM]
2C MODEL  +/)

FOPHAT (' AS REQUESTED THE P)OTS WILL RF SIPRESSED, ')
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230
23

232
233
234
235
236
237
238
239
240
241
P42
243
244
245
246
247
248
749
250
25}
252
253
254
?5%
756
257
258

261
262
263

264
265
266
267
268

7R0



L2214

000339
000340
000341}
n0n3a42
000343
000344
000345
000346
000347
non3an
000349
000350
000351
000352
000353
000354
00035%
nNno3saA
000357
nonasa
000359
000360
000361
000362
000363
000364
000365
000366
0003A7
00038
000369
000370
000371
000372
n00373
000374
000375
000376
000377
000378
000379
000380
000381
000382
000383
0003484
0003RS

END ELT,

HYDOL T

ono
00
ana
noo
00N
ono
0on
nno
000
000
nna
non
noo
000
naa
000
nno
000
000
0na
ann
noo
000
ann
non
noa
009
nna
009
nen
000
000
000
000
noa
000
non
000
000
000
noo
000
00n
000
000
000
non

LR 22 1

s0n
S10
520
530
S4n
550

560

s70

sAan

590

600
610
6720
630
640

650

66(

670
6R0
690
790
110
720
730
T40
150
160

FORMAT (¢ YOI} CANNOT MONITOR MORE THAN 20 NODES AT ONE TIME '/)

FURMAT (21104/111)

FORMAT (2014)

FORMAT (I1M)

FORIAYT (Y Yl CANNOT MONITOR MORE THAN 20 CHANNELS AT ONE TIME /)

FORMAT (1HO1FOR WHAT SPAN OF DAYS DO YOU WISH LINEPRINTER AND PLO
IT IMFORMATION?/t I WISH TO LOOK AT THE DATA STARTING WITH DAY'4+]15,
2' ANN ENDIMG WITH DAY'eI5e¢//' HOW MANY NODALL POINTS DO YOU WISH TO
1 MOMTITORY/ T WISH TO MONITOR 'y [540 NODESY//t FOR WHICH NODES DO
4 YOI WISH LIMNFPRINTER AND PLOT INFORMATIONY/Y 1 WISH YO MONITOR TH
5€ FOLLOVING MNODFS ¢/20184/72015)

FORMAT (//+% HOW MANY CHANNFILS DO YOU WISH TO MONITOR t*/1 I WISH T
10 MONTITOR *915e¢ CHANNFLS *//' FOR WHICH CHANNELS DO YOU WISH LINF
PPRINTER AND PILNT INFORMATION ¢/t 1 NFSIRPE PLOT AND LINEPRINTER INF
IORMATION Fob THE FOLLOWING CHANNELS *1/2015/720165)

FORMAT (22X s Al o Y JUNCTION® g T4 AL42TXs ¢ JUNCTIONY s T4 9AY 927X e *JUNCTIONY
Telée/)

FOPMAT(EX s AL o " TIME® gAX o "HEAD Y 96X g 'VOLUME 64X o * INFLOW? 93X "OUTFLOW?
ReAloe3X e "HEAD Y9 AX o "VOLUME ¢ g 4 X o P INFLOWY ¢ 3X o YOUTFLOWY 4 Al 9 IX e 'HEAD? 96X
FetVOLUME *ad X o ' INFLOW! 43X 'NIITFLOW?)

FORMAT(SXyAle? (DAYS) (M) (Men3) (CMS) (CMS) 14Alyt
% (M) (M) (CMS) {CMSYtepale (1) {(Mes3)
$  (CMS) (CMS)Y 1)

FORMAT (1HNe11HDAY NUMBER ¢144/)

FORMAT (1PF1P,842E114492E94P0PF11,44PF9,247E11,402F9,2)

FORMAT (1PF12.4+7E11.447E9.7)

FORMAT (J1PE1R,8442E11.492E9,2¢2E11,447E9,2)

FORMAT (1HN 916X eAl ¢ BHCHANNEL ¢T49A) s 7XeBHCHANMEL +149A197X¢BHCHANN
1EL s1498ls 7XeaRHCHANNEL #189A) o 7XsBHCHANNEL o149A1 9 7XeBHCHANNEL 14
2)

FORMAT (TXoAls4HTIMEs18H FLOW VELOCITYsAle19H FLOW VELOCI
1TYeAlel9H FLOW VELOCITY+Als19H FI.OW VELOCITY~Ale19H

? FLOW VELOCITYsalsl9H FLOW VELOCITY)

FORMAT(SXyALet (DAYS) (CMS)  (M/SEC) *yAlet {CMS) (M/SEC) %y
1Al (CMS)  (M/SEC) VoAl (CM8) (M/SEC) t9Als!? (CMS)
2(M/SFCY Y yAder (CMS) (M/SEC) ')

FORMAT (E)1Pefe2F3¢392Xe2E94 392X ePE0,.392X02F9,342X02F9.3¢2X92E9,3)
FORMAT (E1P.4472F9,3)

FORMAT (F17P,442F9:392X92E9,)

FORMAT (F17P,442E9¢302X02E9,.34P%X+?7F9,3)

FORMAT (F1P.4¢2F34392X0PF0,3¢22e2FE0,3¢2X02F9,3)

FORMAT (F12,4927E9.3e2Xs2F9.34”7Xs2E9,39”7X92F9,302X92€E9,3)

FORMAT (t PLOT OF THE HEAD VFRSUS TIME CURVE FOR JUNCTION 1,14)
FORMAT(' (HEAD 1S IN METERS AND THF TIME IS IN DAYS) )

FORMAT (¢ PLLOT OF THE FLOW VERSUS TIMF CURVE FOR CHANNEL'sI4st 1)
FORMAT(' FLOW T (THOUSANDS OF CMS) AND TIME IN (DAYS) )

FND
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281
2R
282
284
28%
28¢
287
2RF
28¢
29¢
29
29:¢
29:
291
29¢

30
30
31
31
31
31

31
31
3
32
32
32
32



Bhmaat AT BBBpH

PELTol HMAINT AN

000001 non C MATN PROGIAM TG COORDINATE THE CALCULATION AND PLOTTYING PROGRAM
000002 ono C THIS PROGHAM CALLS HYDCAL AMD HYDPLTY
0000073 noo C SCRATCH UMITS ARE SCRATCH TAPFS
noonns 000 C

onoons 0ngn C

000006 nen ¢ THIS EXECUTIVE PROGRAM MAKFS 1/0 ASSIGNMENTS AND CALLS THE
000007 900 C CALCULATION SUBROUTINE HYDCAL AND THE PRINT-PLOT
000008 noo c PHOGRAM HYDPLT

00noo@ noon C

000010 000 C

000011 000 COMMON /TAPES/NSeNAIN2OeN224N24
000012 0o COMMON/PARAMS/ 125612691794 17121711
000013 noo C

Q00014 npa NS =6

000015 00n Nb=6

000016 0Q0 C

000017 non 125=70

ononia onna 126=6

000019 00qg 179=100

400020 000 [217P=20

000021 00n 1713=20

000n22 noo N20=2

000023 noo N22=N20

oonnzéa non N24=4

000075 000 REWIND N2D

000026 neo REWIND N2P

000027 000 REWIND N24

0ono28 noo [»

0nnnz9 noo CALL HYDCA!

000030 noo C

000031 ano CALL HYDPLT

000037 noo C

00on33 0non STop

000034 000 END

END ELT.

BHNG P  #tasasd  PICTH  sdhons
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10
12
13
14
15
17
ie
19
20
21
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L2 2 22X

PICTOD

L2 2 %X X.]

BELToL HMAINT.PICTO

0ooont
000002
000003
000004
000005
000006
000007
000008
000009
000010
000011
000012
000013
000014
000015
nnnole
000017
00no1A
000019
000020
000021
000022
0onoope3
000024
000025
000024
onon27
000O2R
000029
000030
¢ngn3t
00o0n3e
000033
000034
000035
000036
000037
000038
000039
0N0040
000041
000047
000043
000044
000045
000046
000047
000048
000049
000050
000081
000052
0000%13

000
noo
noo
ngon
noo
noo
000
000
0no
noo
0o0n
000
nnon
000
000
000
noo
000
000
nno
000
0on
nnn
nno
000
0no
00on
000
nng
0090
000
n00
noo
non
noog
noog
0non
noo
nno
noo
000
000
000
000
000
noo
000
onon
noon
noo
noo
noon
non

sReleNaNeRs NeNsRsNaNeNeNaNoNeNollsNaolaNeNaNeReRaeRe o Ne!

SO

SHBROUTINF PICTO (NeMyMCOL s TSYMeCARDIWRUNTIT)
THIS POUTINE IS CALLED BY HYDPLT AND CALLS SORT
PROGRAMHED RY JE SCHLOSSER 1965 MODIFIED BY CA OSTER 1966
PRESFNTS A PICTHRE OF DATA ON PRINTFD NUTPUT, TWO OPTIONS RBEING
AVATLARLE
1 MCOL POSITIVE
? MCOL NEGATIVE. IN WHICH CASF XINCRFEMENTS ARE TAKEN AS EQUAL
TO Y INCREMENTS AS DETEPMINED RY M

DICTIONARY
VAR ARLE DEFINITION
Ll NUMBER OF POINTS T0 PLOT (MAXIMUM OF S00)
M MAXIMUM NUMBER OF LIMES
MO OL MAXIMUM NUMRER OF COLUMNS
XX (1) X COORDINATE FOR ITH POINT
Yy(1u Y COORDINATE FOR JTH POINT
ARK (1) MARKER FOR 1TH POINT

ISYM(T) PRIORITY DESIGMNATOR FOR MARKFR 1ISED ON I=TH POINT
(LOWER SURSCRIPT INDICATES MIGHER PRIORITY)

sonsupoeaoesnnt RATTELLF NORTHWEST 11/9/71 sonnpoanssBen
R TR NN BN BRI BN N AR R DB RB D AR ADDARBODANERADHDBRRY

sanpanessssasns ASSIGN THE COMMON DATA sunBBBRABNDRS
COMMON /TAPES/NSeN6eN2OsN229MP4
COMMON/PARAMS/TI75¢17Z69129+171241213

passssssasarss CONTROL AND TTTLE INFORMATION Ritnsonsnsnndn
COMMON /PRINT/ NJeNCINTCYCoNOCYCoPFLTA«PERTONDSALPHA(IN) 4
1NDFEP(T0) s NNSWRY

COMMON/NT/NTP oNOP 9 DIM(K00) sHP (204200) 4 VOLP (200200) o TIMEP(200)
13INRP (20e200) 0R0UP (204200) 9QP (206200) s VP (20+4200) o XX(400) oYY (400)
PARK (400} 9 XYM {34500)

DIMFNSION TXYM(3+4500)

FOQUIVALFNCE (IXYMeXYM)

NIMENSTION PX(A) s ALF(10T) o TLF(107) s 1SYM(S)

DIMENSIUN CARDY (A6)

NIMENSTION RUNTIT(20)

FOQUIVALENCF (TLFeALF) o (BLANK«{_ANKRA)

EXTERNAL SNRDER

NATA R ANK/]IH

KILL=n
H=MAX0 (1IN (SN0 M) 9 2)
XYM (ty?)=],01
¥YYM(2el) =1,
YYM(3e72) =13 ANK
rait=] ,F 37
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37
39

41
42

43
44
45
a7
48
49
50
51
57



Hoasnny

nponss
0nD0sS
000056
noons?
0000SA
000059
000060
000061
000062
0000673
000064
000065
000065
000067
000068
000069
000070
000071
000072
000071
0nooT4
000075
000076
000077
00007R
060079
000080
0000R1
000082
0NQOR3
000084
000085
goonas
000087
00008R
000089
000050
0oonol
oonose
000093
n00094s
000095
000096
000097
00009A
000099
000100
0oolol
00002
000107
000104
00010%
00010A
000107
000108
000109
0aol10

PICTO

0on
onn
noo
000
ono
0no
ono
000
non
000
000
000
ono
000
000
ono
000
ngn
000
ono
0no
0o0o
000
000
000
000
000
0noo
000
000
ono
non
000
000
noo
000
noo
0onn
000
00n
0nn
non
0ono
009
nno
noo
noo
000
onon
noo
000
000
non
0neo
nno
nno
nno

dhoann

100

110
120
130
140
150

160
170

1Rn
190

200
210

220

230
240

250

260

XMAX=~]a0F 37

PO 100 J=YeM
XYM{1eI)=yx (1)
XYM(2e1)=YY(])
XYM(3s1)=AVK(])
XAINZAMINY (XMINgXYM(1e1))
XMAX=AMAX] (XMAX 9 XYM{101))

CONT INUF

CAILL SOFT (XYMyN9s3I¢eSORDER)
YMIN=XYM (P «N)

YMAX=XYM{P4])
DYLOG=ALOGIO ( (YMAX=YMIN) /FLODAT (M) #] ,0ES)
APROX=NYL O0G-AINT (DYL0OG)

NnO 110 I=72+10

Fl=st

IF (APROX=ALOGIO(FI)) 12041204110
CONTINUE .
EXACT=FI#8}0,048(INT(DYLOG)=5)

IF (MCOL) 20041404140
NXLOG=ALOGLO ( (XMAX=XMIN) /FLOAT(MCOL/2)*14,0E5)
XAPROX=DXL_OG=AINT{DXLOG)

IF (XAPKOX=,3010) 150¢1504+140
XEXACT=2,0#10,0#2(INT(NDXLOG)=5)

GO Y0 190

IF (XAPPOX=,6990) 17091704180
XEXACT=5,08]10,088 {INTIDXLOG)-5)

Gn 10 190

XEXACT=10,088 (INT(DXLOG)=4)

CONT INUE

XACT=XEXACTY/?2,0

G0 TO 21n

XACT=EXACT /2,0

TENX=20,08XACT

TENF=10.008FXACT
MAXYT=(YMAX/TENE) ¢ (0.5+4SIGN(N.59YMAX))
MAXXTI=(XMAXZTENX) ¢ (0.5¢SIGN(0.SeXMAXYY
MINYTI=(YMIN/TENE) = (0.S+SIGN(N,Se=YMIN))
MINXT=(XMTHU/TENX) ={0,5+SIGN(D,Se=XMIN))
YFIRST=TFNE#FL OAT (MAXYT])
XFIRST=TFNX&FLOAT(MINXTI)

LINES=108 (MAXYT=MINYT) 41

KOLS=20® (MAXXT=MINXT)

IF (KOLS=%n0) 23092300220

WRITF (f+530) KOLS

KOLS=500

IF (LINES=401) 25042504240

WRITE (€4540)

RF TURN

CONT INUF

KILL=KILL+}

1F (KIL! .GT,500) GO TO 260

IF (KOLS.GE,75) GO Ta 260

MCOL=MCOL +]

GO TO 13n

LEAF= (KN S+99) /100

IF (LEAF tF.1) 60 TO 270

MCOL =MCUI_ =1

121



LR 2 22 %

00011}
0001172
n001173
000114
000115
000116
000117
0no011R
000119
000120
000121
000122
000123
000124
000125
000125
orole7
00012A8
000179
000130
000131
000132
000133
000134
000135
00013k
000137
00013A
000139
000140
000141
000142
000143
000144
000145
000146
000147
0n0lan
000149
000150
000151
0nnis?
000153
000154
0nel1ss
000156
n0o1s7
000158
0nn1s9
000160
000161
00012
000163
000164
000165
N00laA
000167

PICIO

nnog
0onn
009
[1R1R4]
oo
noo
0po
0noon
noo
noo
oonn
000
non
npn
900
ono
000
onn
ooa
oonn
nno
009
000
noo
000
noo
noo
non
non
a00
0noo
0nn
000
0nno
ann
ano
noon
000
o0n
00
nno
0no
noon
oon
non
nno
noon
nno
nno
noon
onn
0nnn
onn
nnn
noo
non
non

BN

270

2H0

290
300
310
320

330
340

3580

360

370

380
390

400

420
430
440

450

GO T 40
DO 450 | =1+ FAF
DO 2RN [=1+h

PX(1)=S,0TFUXSFLOATtL=1) 4 TENY#FLDAY (1=1) ¢+ XFIRST

CONTINUF

WRITE (6s470) (PUNTIT(KITF) 9KITE=]1420)
WHRITE (by660) ALPHA

WRITE (E44120) (CARDI(ISTAT) o ISTAT=14A6)
WRITE {(Heh/0) BX

WRITE (he510)

DEX=XACT /240

DFL=FXACT/?,1

DND=DFEX+2 , B8 XACT

J=1

DO 440 1=)LINES
YPLNT=YFIPST=EXACT®FLOAT(T~-1)

DU 290 Jki=1+107

ALF (UKL =Kl ANK

I (J=t1) 210+¢310+400

IF (XYM{1ed)=PX()}) 39043204320
CONTINUF

IF (XYM{PeJ)=(YPLOT+DEL)) 330+330+400
IF (XYM(24 J))=(YPLOT=-DEL)) 40093404340
CONTINUF

IF (XYM(le ) =X (A)=DDN) 3509350+390
CONTINUE

KOL=INT ((XYM(19J)*DEX=PX (1)) /XACT) ¢4
IF ((KOL.GT,1PT).0R, (KOL,LT,1)) GO TO 390
TXYM3g=1ixy (3« )

ILFKOL=1LF (KOL)

IF (TLFKOt EQ.LANKBA) GO TO RN
ISYMlI=0

19YM2=0

DO 360 TIYY=1e8

IF (JLFKOL.EQ.ISYMIIIYY)) ISYMI=T1YY
IF (IXYM3IULFQ, ISYM(ITIYY)) ISYMP=ITYY
CONTINUF

ISYMM=MING (TSYML« ISYM2)

TF (ISYMM) 39043904370

TLF (KM ) =ISYM(TSYMM)

GO TO 39n

ALF (KO )=YYM(3,y,))

J=Jd+l

GO TO 30N

CONTINUE

IF (MOD{I=V410) ,NEL0) GO TN &1l0
ARITE (6¢490) YPLOToALF

GO 10 430

TF (MOD(I=1e5) (NELD) GO TO 420

VRITF (he&50) ALF

G070 430

WRITFE (6e500) AIF

COMT TWIF

CONTINUF

WRITF (beh10)

WRTTE (AeBA0) PX

CONTTINIE
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110
11
112
13
116
115
116
117
118
119
120
121
122
123
174
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
153

160
161
162
163
164
165
166



sopnss PICTH sssuses

000168 009 RE THIR: { 167
060169 onn ¢ 168
000170 poo ¢ 169
000171 one ¢ 170
000172 000 460  FORMAT (LHN415A4+20X920HBATTELLFE NORTHWEST +/1Xs15A4919%Xe21H RICH 171
000173 000 1LANDs WASHINGTONs/9sRIXs20HEXPLORE=~] CNDE +/81X+20HHYDRODYNAMI 172
000174 000 2C MODEL /) 173
000175 pON 4TV FORMAT (1H1+25X,20A4) 174
000176 00U 4RD  FORMAT (1HN4//33A49/3384///)

000177 D00 490  FORMAT (1XsF9,342H4 #410TALe1H®) 176
000178 D00  S00  FORMAT (11XsTHI410TAL41HT) 177
000179 000 510  FORMAT (1HDelaXs1H®s GUPNH = = = = & = = = = #)o/91H ) 178
000180 N00 520  FORMAT (11XeFT7.245(13XeF7.2)) 179
000181\ 000 530 FORMAT (48HOONLY THE FIRST K00 COLUMNS OF A PLOT REQUIRING 13+25H 180
000182 000 1COLUMNS WILL BE PRINTED.) 181
000183 000 540 FORMAT(LXs*THERE IS A LIMIT NnF 400 LINESY)

000184 NON S50  FORMAT (11Xe1Heo107AYp1He) 184
000185 p00 END

000185 000

000187 noo

END ELT.

BHDG P wavooss SOKDER HRBHBN
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saspns  SORNDER Sasbups

FELTst HMATINT,SORDER

000001 nnn FUNCTION SOIDER (FIRSTSECNND)
oonop0? non C THTS FUNCTIOM S CALLED RY SQORT
000003 0non NDIMENSION FIRST () +SECOND(Y)
000004 ann SORDER=F IRST (?)=SECOND(2)

noonos ana RETIURN

000005 0noon END

END ELT,

MHNGsP woBpaes GORT nhanss

124
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LA XX 2 SOHORT LR 2

BELToL HMAINT,SORT

000001 noo
000002 oo
000003 nno
000004 000
nooo0os 000
00000k noo
nooo07 neo
000008 [UL)
000009 non
000010 0non
000011 non
000012 noo
000013 noo
0o00n14 000
ononis noo
000016 000
000017 000
000018 non
000019 0non
000020 neo
000021 000
000022 a0n
000023 nne
000024 000
000025 000
0060026 a00
000027 oon
000028 000
0n0029 noon
000030 (\1D]
000031 000
000032 n00
000033 nnn
000034 0nn
000035 noo
000036 non
000037 000
Nn0038 0no
000039 0no
000040 non
000041 000
000042 noo
000043 [ IARY)
000044 0onn
000045 000
No0046 000
000047 000
000048 000
000049 non
000nso nono
000051 060
000082 nono
noons? non

#in

sEeNeNeRoNelolaNasNaNoNoNs NoNsNeRaNoNeNeNoNeReNe o s o loNeNs s NeNeRs o Ne Yo RaN e el

100

SUBROUTINE SORT (MeNs ITEMyQ)
THIS ROUTINE IS CALLED RY PICTUR AND CALLS Q@ AND SORDER

FROM ACMs NDEC, 1964
VoL 7 NUMBER 12+ PAGE 701

ALGORITHY 745 « TREESORT 13

PROGRAMMEN RY JE SCHLOSSER

GENFRAL PURPOSE INTERNAL SORT SURROUTINE

ASSUME - N ITEMS OF S WORDS FACH
T0 RE SORTED IN ASCENDING
ORNER ON THE SECOND WORD,

EXAMPLE OF USE = = =

MAIN PROGRAM
DIMENSION A(5.1000) N IS LESS THAN OR EQUAL TO 1000

A CONTAINS THE ITEMS YO RF SORTED

FXTFRNAL 0 Q IS A FUNCTION SUBROUTINE WHICH WILL RETURN

. A POSITIVE NUMBER I1F THE FIRST ITEM (FIRST

. ARGUMENT) IS T0 SORT AHEAD ©OF THE SECOND

. ITEM (SECOND ARGUMENT), SEE EXAMPLE BELOW,.
CALL SOFT (AsNMe5eQ) ARGUMENT MEANING

. FIRSY ARRAY CONTAINING ITEMS

. SFCOND NUMRER OF ITEMS

o THIRD NUMRER OF WORDS PER ITEM

. FOURTH FUNCTION SURROUTINE TO

DEFINE SORT ORDER

FUNCTION D(Rs()
DIMENSION H(S)sC(S)
Q=C(2)=R{?)

IT SHOULD RETURN A POSITIVE RESULT IF
THE FIRST ARGUMENT SHOULD SORT AHFAD

RETURN NF THE SECOND ARGUMENT, THIS ROUTINE

EMD PROMIICES AN ASCENDING SORT ON THE SECOND
WORD  OF THE tTEMS,

NOTE = = THE MAXIMUM MNUMBER OF WORNS PER ITEM IS LIMITED

HY THE DIMENSION OF KOPY, THIS LIMIT IS PRFSENTLY 100,
APPROXIMATE SPEFD 1S 250 ITEMS PER SFECOND,
IMTEGER 0O

DIMENSTION KOPY (100)

NIMENSTION M(TTEMeN)

IF (N=1) 220+320s100

K=N/2el

L=N/P=1

IF (L) 21Nne210,4110

CONTINUE

no 200 11=1,0

I=k=-11

]s=1

NG=N

125

WRITE A FUNCTTON SUBROUTINE SUCH AS THIS,

okt i D o s pt b p
CDNPNPUN=DIOD~NTTUNS W

NV NN NN
PRPWN~O

N NN
@ D~

30

W WwWw
UT 3 N\ e

36



LA 2 2 22

0000S4
000055
000056
000057
nonosAa
000059
000060
nponel
000062
000063
000064
000065
000066
000067
000068
000069
000070
000071
000072
000073
000074
000075
000076
000077
000078
000079
0000RD
000081
onoo0s2
0000A3
000084
000085
NoonRA
oononv?
N000ARH
000089
oooo0sn
ooneosl
nngove
0onpno3
000094
000095
000096

END ELT,

SORT

000
nno
000
000
009
neo
noo
900
aon
0noa
0on
noon
0no
000
000
000
ono
000
000
000
noon
000
000
000
000
000
ano
non
noo
0nn
0no
oon
0noo
noo
nono
nno
000
noo
nann
000
noo
ano
nno

LA 222 2

120
130

140
150
160
170

180
129
200
210

2?0
230

240

250
260

270

2R0
290

300
310
320

N0 120 1Q=1,1TEM
KOPY(1Q)=M(IQ41S)
J=2+#1S

IF (J.GT.NSY GO TO 180
IF (J.GF ,MS) GO TO 150
IF (Q(M(TeJs1)eM(L1e))) 14N,41504150
J=Jd+1

IF (Q(M(1¢J)eKOPY)) 160¢1R04180

00 170 IN=141TEM
M(IQsIS)=M(INGY)

1S8=J

G0 T0 130

NO 190 IN=1,1TEM
M{TGyIS)=KOPY(IN)

CONTINUE

NPLLIS=N+2

DO 310 I7=".nN
IsNPLUS~TT

1S=1

MNS=T

DY 220 IN=1+ITEM

KOPY (IQ)=M{I0s1IS)
J=2¢1S

1F {(J.GT,MS) GO TO 280
IF (J.GENS) GO TO 250
IF (Q(M()oJel)oMI19J))) 24092509250
J=93%)

TF (Q(M()9J) e KOPY)) 260492804280
DO 270 10=1eITEM

M(INsIS)=MIIQY)

1S=J

GO TO 230

DO 290 10=141TEM

MITW IS)=KOPY (10)

NGO 300 IT=1+1TEM

LAZY=M(1Ty1)

M{ITel)=M(ITWT)

M(TTeT)=1A/Y

CONTTNUE

CONTINUE

CONTINIE

RETURN

END
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