VIIl.3.3-DWOPER DYNAM C WAVE ROUTI NG OPERATI ON

| dentifier: DWOPER

Oper ati on Nunber: 21

Paraneter Array: The Fortran identifier used for the Paraneter array
is PO The contents of the PO array are:

Posi tion Contents
1 Operati on version numnber
2 Maxi mum nunber of | ocks and dans on any river (NLADJ)
3 Total nunmber of output time series in the system
( NSRR)
4 Total nunber of gaging stations in the system (NRTT)
5 Total nunber of cross sections in the system ( NBB)
6 Total nunber of | ocks and dams on any river (NLADD)
7 Maxi mum nunber of values in the Manning's n table
(NCML)
8 Maxi mum nunber of values in the table of active

t opwi dt hs versus el evati ons (NCS)
9 Maxi mum nunber of lateral inflows on any river (NQLJ)

10 Maxi mum nunber of values in the table of inactive
t opw dt hs versus el evati ons (NCSS)

11 Maxi mum nunber of rows in the matrix

12 Total nunber of lateral flows in the system (NTQL)

13 Total nunmber of dumry stations created in the system
when using the automatic calibration option (1DUM

14* Coefficient of wind stress (JN val ues)

15 Di scharge tol erance in the Newton Iteration techni que

16 Di scharge tolerance in the tributary schene

17 Depth tolerance in the Newton Iteration technique

18 Theta weighting factor used in the finite difference
t echni que
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Posi tion

Cont ent s

19

20

21

22

23*

24

25
26

27

28

29

30

31

32

01/ 16/ 2003

Ratio of (time to center of gravity/tinme to peak) for
a specified hydrograph

Gage correction to convert stages at the downstream
boundary of the main river to Mean Sea Level (MSL)
dat um

Dept h tol erance for boundary hydrographs to deternine
if extrapolation is used to obtain values for the
next tinme step

Hourly data time interval of observed data

Tine series identifier for downstream boundary (8
characters)

Maxi mum nunber of iterations allowed in the New on-
Raphson Iteration procedure for solving the system of
nonl i near equati ons

Total nunmber of rivers in the system (JN)

Print indicator:

0O = no information will be printed

1 = computed water surface el evations, velocities
and di scharges will be printed

>1 = system | evel debug will be printed

Type of hydrographs to be plotted indicator:
0 nothing will plotted

1 wat er surface el evation (MSL) hydrographs will
be plotted
2 = discharge hydrographs will be plotted
3 = stage hydrographs will be plotted
I ndi cator if equation of notion terms will be
print ed:
0O = nothing will be printed
1 = the ternms of the equation of notion will be
printed

Total number of values in the Manning' s n versus
stage or discharge table

Total nunmber of values in the active topw dths versus
wat er surface el evations table

Total number of values in the inactive topw dths
versus water surface el evations table

Type of extrapolation used in Newon Iteration
procedure to deternine estimates of unknowns:
0 = no extrapolation
1 = linear extrapol ation
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Posi tion

Cont ent s

33

34

35

36

37

38
39

40
41

42

43*

44*

45

46

47*
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2 = parabolic extrapolation

Aut omatic calibration option:
0O = no automatic calibration
>0 = sequence nunber of the first conputed stage
value (in the conputed stage hydrograph) which
will be used in the statistics needed in the
automatic calibration for deternning
Manni ng's n

Last computed stage val ue which will be used for the
statistics needed in the automatic calibration
technique - if blank the last value of the observed

stage hydrograph will be used

I ndi cator if inflow hydrograph is defined:
0 = specified inflow hydrographs will be generated
with a mat hematical function
>0 = specified inflow hydrographs will be supplied
by the user

Rati ng Curve indicator:
0O = no enpirical Rating Curves in the system
>0 enpirical Rating Curves are in the system

Rati o of peak val ue of specified hydrograph to
initial value of hydrograph

Average bottom sl ope of main river

Acceleration factor used in solving tributary
junction probl em

Comput ational tine step

Time frominitial steady flow to peak of specified
upst ream boundary hydrograph

Data type code for downstream boundary tinme series

W nd velocity (positive if directed upstream or
negative if directed downstream (JN val ues)

Acute angle that wind makes with the channel axis (JN
val ues)

Factor to convert units describing the | ocations of
the cross sections along the routing reach to feet

Initial steady discharge or water surface elevation
at the upstream boundary

Acute angle that the tributary makes with the nmain
river at the confluence (JN val ues)
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Posi tion

Cont ent s

48*

49*

50~

51~

52*

53*

54*

55*

56*

57*

58*

59~

60*

61*

01/ 16/ 2003

Final width of the |evee crevasse (NWJ val ues)

Gage correction to convert stages at the upstream
boundary of each river to MSL datum (JN val ues)

Water surface elevation when the | evee starts to fai
(NW val ues)

Fi nal water surface elevation of bottom of |evee
crevasse (NW val ues)

El evation referenced to MSL of the top of the I evee
where weir-flow occurs (NWJ val ues)

Downst ream boundary condition switch for each river
(JN val ues)

0 = tide hydrograph
1 = stage hydrograph
2 = discharge hydrograph (on main river) or
2 = levee overtopping simulation in which overflow
is ponded beyond | evees (on tributaries)
3 = single valued Rating Qurve
4 = loop valued Rating Curve
5 = normal flow conputed from Manni ng' s equation
(S=S)
Upstream boundary condition switch for each river (JN
val ues):
1 = stage hydrograph
2 = discharge hydrograph

Message witten at the end of the data i nput (80
characters)

Total nunmber of cross sections on each river (JN
val ues)

Tot al nunber of cross sections on each river with
i nactive storage (JN val ues)

Sequence nunber of cross section on main river where
each tributary enters (JN val ues)

Manning's n is a function of stage or discharge
switches for each river (JN val ues):

0 Manning's n is a function of stage

1 Manning's n is a function of discharge

Total nunmber of lateral flows on each river (JN
val ues)

Total nunber of different Manning s n reaches on each
river (JN val ues)

VIiIl.3.3- DWOPER- 4 rfs: 833dwoper. wpd



Posi tion

Cont ent s

62*

63*

64*

65*

66*

67*

68*

69*

70*

71*

72*

73*

74*

75*

76*

77*

78*

79*
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Tot al nunber of cross sections on each river where
hydr ographs will be plotted (JN val ues)

Total nunmber of | ocks and danms on each river (JN
val ues)

Total nunber of ax reaches in the system where | evee
overtoppi ng and/or failure may occur

FIl ood el evation referenced to MSL of each observed
cross section (NRTT val ues)

Time fromstart of |evee failure until the breach is
its maxi mum si ze (NWJ val ues)

Data type code for each upstream boundary tine series
(JN val ues)

Weir-flow di scharge coefficient for each reach where
weir-flow may occur (NWJ val ues)

Identifier for downstream enpirical Rating Qurve

Critical tailwater elevation referenced to MSL at the
downstream face of each |ock and dam ( NLADD val ues)

Expansi on - contraction coefficient for each cross
section (NBB val ues)

Gage correction to convert the observed stages on
each river to MSL (NRTT val ues)

Sequence nunber of cross section at the upstream end
of each A x reach in which a lock and damis | ocated
(NLADD val ues)

Sequence nunber of downstream nost cross section in
each subreach that has same Manning's n val ue (NCMM
val ues)

Sequence nunber of each cross section with inactive
storage (NSSS val ues where NSSS is the summati on of
all the NCSS1(J) val ues)

Sequence number of each cross section where
hydr ographs will be plotted (NRTT val ues)

Sequence nunber of each ax reach in which | evee
overtoppi ng and/or failure may occur (NWJ val ues)

Headwat er pool el evation referenced to MSL at the
upstream face of each | ock and dam ( NLADD val ues)

Tine series identifier for each upstream boundary (JN
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Posi tion

Cont ent s

80~

81~

82~

83~

84~

85*

86*

87*

88*

89~

90~

91~

92*

93~

94~

95*

96*
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val ues)

Data type code for each tinme series containing gate
control switches (NLDM val ues)

Data type code for each time series containing target
pool el evati ons (NLDM val ues)

Data type code for each time series containing
lateral flows (NTQL val ues)

Data type code for each time series containing
observed data (NRTT val ues)

Di stance of each cross section fromthe nmouth of the
channel (NBB val ues)

Channel cross-sectional area (active) bel ow each
topw dth for each cross section (NBB*NCS val ues)

Channel cross-sectional area (inactive) bel ow each
topwi dth for each cross section with off-channel
st orage (NSSS*NCSS val ues)

Active area topwi dths for each cross section (NBB*NCS
val ues)

I nactive area topwi dths for each cross section with
of f-channel storage (NSSS*NCSS val ues)

Manning's n values in the Manning's n table
( NCMWF NCML val ues)

El evations referenced to MSL corresponding to the
active area topw dt hs (NBB*NCS val ues)

El evations referenced to MSL corresponding to the
i nactive area topw dt hs (NSSS*NCSS val ues)

Tinme series identifier for gate control swi tches
(NLDM val ues)

Sequence nunber of cross section inmedi ately upstream
of each lateral flow (NTQL val ues)

Time series identifier for each cross section with
target pool el evations (NLDM val ues)

Time series identifier for each cross section with
lateral flow (NTQL val ues)

Tinme series identifier for each observed cross
section or plotting station (NRTT val ues)
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Posi tion

Cont ent s

97*

98*

99~

100

101

102
103

104*

105*

106*

107*

108*

109*

110*

111*

112*
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El evations referenced to MSL or discharges used in
the Manning s n table (NCMWNCM val ues)

Levee failure switch (NWJ val ues):

0 no | evee failure occurs
1 | evee failure occurs

Time of levee failure (NWJ val ues)

Avai lability of observed data switch

0 = no observed data available for plotting and
statistics

1 = observed data available for plotting and
statistics

2 = observed data avail able and conmputed stages
will be adjusted (slices sane as YQCM

3 = observed data avail able and conputed stages
will be adjusted (slices are read-in)

Total nunber of at time step intervals at which
comput ed val ues are stored for plotting and printing

Maxi mum number of cross sections on any river
Hourly data time interval for output tine series

Total nunmber of output time series on each river
(NSRR val ues)

Tine series identifier for each output tinme series
(NSRR val ues)

Data type code for each output tine series (NSRR
val ues)

Sequence number of each cross section where out put

time series data will be stored (NSRR val ues)
Type of data switch for output tinme series (NSRR
val ues):

1 = output tinme series is stage

2 = output tine series is discharge

Tot al nunber of cross sections with flow diversions
on each river (JN val ues)

Sequence number of each cross section with flow
di ver si ons (NTVD val ues)

Time series identifier for each cross section with
fl ow di versi on (NTVD val ues)

Data type code for each tinme series containing flow
di versi on (NTVD val ues)
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Posi tion

Cont ent s

113

114*

115

116

117

118

119

120

121

122

123

124

125

126
127
128
129-137
138
139
140
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Tot al nunber of cross sections that have fl ow
di version in the system (NTDV)

M ni mrum val ue at the upstream boundary on each river
(JN val ues)

Total nunmber of actual flow diversions in the system
- this paraneter is not reset to one if there are
none

Total nunmber of actual [ ocks and danms in the system
requiring time series data - this paranmeter is not
reset to one if there are none (NLDM

Total anount of space used in the PO array

Total nunber of ax reaches that have | evee
overtoppi ng and/or failure (NWJ val ues)

Total nunmber of dumry stations created in the system
when using the automatic calibration option

Gage correction to convert water surface el evations
in the output tinme series to stages (NSRR val ues)

Starting location of initial discharges in the CO
array

Starting location of initial lateral flows in the CO
array

Starting location of initial percents of flow
diverted in the CO array

Starting location of initial target pool elevations
in the CO array

Starting location of initial gate control switches in
the CO array

Total anpunt of space used in the CO array

Total anpunt of working space needed in the D array
Starting |ocation of ZPL

Unused

Time series identifier for NOS tide

Data type code of NOS tide time series

Name of the river with the tidal boundary downstream
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Posi tion Cont ents

141 Tinme series identifier for adjusted tide time series

142 Data type code for adjusted tide tinme series

143* Paranmeters indicating if slices are discharges or
el evati ons on each river (JN val ues)

144* El evati on or discharge slices (NSLICE val ues)

145* RMS error used on falling linmb of hydrograph in each
slice (JN*NSLI CE*NRTT val ues)

146* Bi as corresponding to RMS error on falling linb of
hydr ograph in each slice (JN*NRTT*NSLI CE val ues)

147* RMS error used on rising |inbs of hydrograph in each
slice (JN*NRTT*NSLI CE val ues)

148* Bi as corresponds to RV5 overall error on rising |linbs
of hydrograph (JN*NRTT*NSLI CE val ues)

149* Tine series identifier for each adjusted stage tine
series (JN*NRTT val ues)

150* Data type code for each adjusted stage tinme series
(JN*NRTT val ues)

151 Total nunber of slices into which the adjusted will
be di vi ded

151- 200 Unused
201+ Contents of arrays with '*' after the array position

"*' jndicates the value stored is the starting position in the PO
array.

Carryover Array: The Fortran identifier used for the carryover array
is CO The contents of the CO array are:

Posi tion Cont ents

1 Initial water surface elevations referenced to MSL
(NBB val ues)

CQO(121) * Initial discharges (NBB val ues)
122* Initial lateral inflows (NTQL val ues)
123* Initial percent of flow diverted (JNTD val ues)
124* Initial target pool elevations (NLADD val ues)
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125* Initial gate control switches (NLADD val ues)

126+ Contents of arrays with '*' after the array position
"*' jndicates the value stored is the starting position in the CO

array.

Subr outi nes Nanes and Functi ons: Subr outi nes associated with this

Operation are:

Subr out i ne Functi on

Pl N21 Set up tenporary space for integer input values and
stores in PO array

EX21 Execute the Operation

PRC21 Print information in the CO array

PRP21 Print information in the PO array

PUC21 Punch information in PO AND CO arrays

COox21 Do carryover transfer for the Operation

ADJTS21 CGenerate adjusted stage tine series based on observed
and conmputed tinme series

ARRY21 Print the contents of the PO or CO array in real,
i nteger and al phanuneric formats

BDRY21 Comput e coefficients used i n Newton-Raphson iterative
sol ution for boundary conditions

BLI NI T21 Initialize blend information for tide

BLNDTD21 Generates adjusted tide tine series by blending the
observed and NOS tide tinme series

BWCW2 1 Set up Manning's n values to be used in backwater
conput ati ons

BWR21 Do backwat er conputations

CARD21 I nput cards and store in PO and CO arrays

CHAN21 Fill the cross-sectional area array space

CKHI LO21 Generate the high and low information for tide

CONV21 Convert values fromreal to integer

DVRG21 Compute the flow to be diverted

01/ 16/ 2003
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Subr out i ne

Functi on

DWAC21
DWsve 1
ENGL21
FRCT21
GETBAL21

GETLAG21
I NBI 21
I NCD21
I NCV21
I NTP21
I NTR21

LATQ1
LCAT21

LOAR1

MIRX21

NONC21

oPCMR21

PLOT21
PRCL21

PREP21
PRTS21
RATC21

01/ 16/ 2003

Do automatic calibration

Do conput ati ons producing a sinulated run

Do units conversions

Deternmine correct Manning's n and its derivative

Comput e the bal ance (difference) between the NOS and
observed tide at the peaks and vall eys

Lag the NOS tide tine series

Determne initial conditions at internal boundaries
Compute initial conditions

Compute Manning's n if zero values are given

I nterpol ate between tine steps

Comput e coefficients used i n Newton-Raphson iterative
sol ution of unsteady flow equations for all

subr eaches

Compute lateral flow

Compute the location of a given variable in the PO
CO or Z array

Check to see if the initial conditions fall below the
nm ni mum val ues specified

Compute the Gaussian Himnation Matrix solution
associ ated with Newt on- Raphson iterative solution of
unst eady flow equati ons

Set inflow equal to outflow when the maxi num nunber
of extrapolations have been exceeded due to
nonconver gence

Cal cul ate the optimum Manning's n value used in the
automatic calibration procedure

Pl ot specified hydrographs

Convert observed stages to water surface el evations
referenced to Mean Sea Level

Prepare data to be used in DWSM21 subroutine
Print output tine series arrays

I nterpolate the internal boundary Rating Curve
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Subr out i ne

Functi on

REDI 21
RSET21

SAVC21

SECT21

SETBAL21

STAT21

STRC21

TDFI LL21
TDI NT21

TDI NTP21
TERP21

UNDQO21

WERQ21
WWUP21

WPLT21

01/ 16/ 2003

di scharge to get WSEL

Read i nteger input arrays

Renunber values to allow for cal cul ati ons on

i ndi vi dual reaches used in the automatic calibration
procedure

Save Carryover

Comput e cross-sectional areas and topw dt hs

CGenerate the bal ance (difference) between the NOS and
observed tide and the corresponding tine of

occurrence

Comput e the bias and root nean square errors on the
observed versus conputed hydrographs

Store the contents of the Rating Curve into dummy
space

Fill the mssing observed and the future tide val ues

Initialize peaks and valleys of tide and tine
sequences

I nt erpol ate between high and | ow bal ances

I nterpol ate between tine steps to get proper stages
and di scharges for plotting and statistics

Convert time series hydrographs back to their
original forms

Compute weir-flow for | evee overtopping

Check to see if the initial conditions are at steady
state conditions

Det er mi ne whi ch hydrographs are to be plotted
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SUBROUTI NE PI N21 (PO, | PO, LEFTP, | USEP, CO, LEFTC, | USEC, WORK, LEFTW

Functi on:

subroutine inputs al

arrays.

Arqunent List:

This is the input subroutine for Operation DWOPER.  This
cards for the Operation and fills the PO and CO

Cont ai ns paraneters and ot her

Contains PO array in integer form

Maxi mum space avail able for PO

Amount of space used by PO array
Cont ai ns carryover values

Maxi mum space avail able in CO

Amount of space used by CO array

I nt eger worki ng space

I nput/
Variable Qutput Type Dinension Description
PO Qutput R*4 Variable
i nformation
| PO Qutput 1*4 Variable
LEFTP | nput I *4 Variable
array
| USEP Qutput 1*4 Variable
CcO Qutput R*4 Variable
LEFTC | nput I*4 Variable
array
I USEC Qutput 1*4 Variable
WORK Qutput 1*4 Variable
LEFTW Qutput 1*4 Variable

01/ 16/ 2003
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Maxi mum space avail able for WORK
array
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SUBROUTI NE PRP21 ( PO, KD, KU, NB, NCM NCSSS, NCSS1, NJUN, NNYQ
NQL, NRCML, NRT1, NT, NWJ, NUMLAD, NW X, LAD, LQ, NSTR, NST,
NDI V, LDI V, KTYP, NQSL)

This subroutine prints the PO array for

Type Di nension

Oper ati on DWOPER

Description

Functi on:
Arqunent List:
I nput/

Vari abl e Qut put
PO I nput R4
KD | nput | *4
KU | nput | *4
NB | nput | *4
NCM | nput | *4
NCSSS | nput | *4
NCSS1 | nput | *4
NJ UN | nput | *4
NNYQ | nput | *4
NQL | nput | *4
NRCML | nput | *4
NRT1 | nput | *4
NT I nput 1 *4

01/ 16/ 2003

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

VIIIl.3.3- DWOPER- 14

Cont ai ns paraneters and ot her
i nformation

Downst r eam boundary conditi on
switch for each river

Upst ream boundary condition
switch for each river

Tot al nunber of cross sections on
each river

Sequence nunber of downstream
nost cross section in each
subreach with same Manning's n
val ue

Sequence number of each cross
section with inactive storage

Tot al nunber of cross sections on
each river with inactive storage

Sequence number of cross section
on main river where each
tributary enters

Manning's n is a function of
stage or discharge switch for
each river

flows on

Total nunber of | ateral

each river

Total nunber of different
Manni ng's n reaches on each river

Total nunmber of cross sections on
each river where hydrographs will
be plotted

Sequence number of each cross
section where plotting will be
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I nput/
Vari abl e Qut put

Type Di nension

Description

NUMLAD

NWJ X

LAD

LQ

NSTR

NST

NDI V

LDl V

KTYP

NQSL

01/ 16/ 2003

I nput

I nput

I nput

I nput

I nput

I nput

I nput

I nput

I nput

I nput

I nput

| *4

| *4

| *4

| *4

| *4

| *4

| *4

| *4

| *4

| *4

| *4

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e

Vari abl e
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done

Total nunber of ax reaches on
each river where | evee
overtoppi ng and/or failure my
occur

Tot al nunber of |ocks and dams on
each river

Sequence number of each ax reach
in which | evee overtoppi ng and/ or
failure may occur

Sequence number of cross section
at the upstream end of each ax
reach in which a | ock and dam are
| ocat ed

Sequence number of cross section
i mredi atel y upstream of each
lateral flow point

Total nunber of output tine
series on each river

Sequence number of cross section
where each output time series
data will be stored

Tot al nunber of flow diversions
on each river

Sequence number of each cross
section with a flow diversion

Par amet er indicating whether the
output tinme series is stage
(KTYP=1) or discharge (KTYP=2)

Paranmet ers i ndicati ng whet her the

slices are stages or discharges
for each river
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SUBROUTI NE PRC21 (PO, GO, NB, NQL, NDI V, NUMLAD, | WI'l , LAD)

Tot al nunber of cross sections on

Total nunber of lateral inflow on

Tot al nunber of flow diversions

Total nunber of |ock and dans on

Initial gate control switches for
each lock and dam - if | Wl =0,
the gates are in control; if

| W' =1, the gates are not in

Function: This subroutine prints the carryover array for Operation
DWOPER.
Argunment List:
I nput/
Variable Qutput Type Dinension Description
PO | nput R*4 Variable Paranmeter array
CcO | nput R*4 Variable Carryover array
NB | nput I*4 Variable
each river
NQL | nput I*4 Variable
each river
NDI V | nput I *4 Variable
on each river
NUMLAD | nput I*4 Variable
each river
| WI'I | nput I *4 Variable
operation
LAD | nput I*4 Variable

01/ 16/ 2003
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Sequence number of cross section
at the upstream end of each ax
reach in which a | ock and dam are
| ocat ed
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SUBROUTI NE PUC21 (PO, CO, KD, KU, NB, NCM NCSSS, NCSS1, NJUN, NNYQ, NQL,
NRCML, NRT1, NT, NWJ, NUMLAD, NW X, LAD, LQ, NSTR, NST, NDI V,
LDI V, KTYP, | WI'l , NQSL)

Function: This subroutine outputs the data input cards for Operation
DWOPER.
Argunment List:

I nput/

Variable Qutput Type Dinension Description

PO | nput R*4 Variable Contains paraneters and other
i nformation

CcO | nput R*4 Variable Contains carryover values

KD | nput I*4 Variable Downstream boundary condition
switch for each river

KU | nput I*4 Variable Upstream boundary condition
switch for each river

NB | nput I*4 Variable Total nunber of cross sections on
each river

NCM I nput |*4 Variable Sequence nunber of downstream
nost cross section in each
subreach with same Manning's n
val ue

NCSSS I nput I*4 Variable Sequence nunmber of each cross
section with inactive storage

NCSS1 | nput I*4 Variable Total nunber of cross sections on
each river with inactive storage

NJUN I nput |*4 Variable Sequence nunber of cross section
on main river where each
tributary enters

NNYQ | nput I*4 Variable Mnning's nis a function of
stage or discharge switch for
each river

NQL | nput I*4 Variable Total nunber of lateral flows on
each river

NRCML | nput I*4 Variable Total nunber of different
Manni ng's n reaches on each river

NRT1 | nput I*4 Variable Total nunber of cross sections on
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each river where hydrographs will
be plotted
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I nput/
Vari able Qutput Type Dinension Description

NT I nput I*4 Variable Sequence nunber of each cross
section where plotting may be
done

NWJ | nput I*4 Variable Total nunber of ax reaches on

each river where | evee
overtoppi ng and/or failure my
occur

NUMLAD | nput I*4 Variable Total nunber of |ocks and dams on
each river

NWJ X I nput |*4 Variable Sequence nunber of cross section
at the upstream end of each ax
reach where | evee overtopping
and/or failure may occur

LAD I nput |*4 Variable Sequence nunber of cross section
i mredi atel y upstream of each | ock
and dam

LQ I nput |*4 Variable Sequence nunber of cross section

i mredi atel y upstream of each
|ateral flow

NSTR I nput I*4 Variable Total nunber of output tinme
series on each river

NST I nput I*4 Variable Sequence nunber of each cross
section where output tinme series
data will be stored

NDI V | nput I*4 Variable Total nunber of cross sections on

each river with fl ow di version

LDl V I nput I*4 Variable Sequence nunmber of each cross
section with fl ow di version

KTYP | nput I*4 Variable Parameter indicating whether the
output tinme series is stage
(KTYP=1) or discharge (KTYP=2)

| WI'I | nput I*4 Variable Initial gate control switches for
each lock and dam - if | Wl =0,
the gates are in control; if
| W' =1, the gates are not in
operation

NQSL | nput I*4 Variable Parameter indicating whether

slices are stages or discharges
for each river
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I nput/
Vari able Qutput Type Dinension Description
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SUBROUTI NE EX21 (PO, I PO, CO, DTH, FFS, FS, QA, Tl I, T1, YA, STN, LOSTN, QLJ,

LOQLJ, ST1, LOST1, XI TWI, LOXI WI, POOLTS, LOPLTS, @,
LOQL, QLT, QTC, LOQTC, STC, LOSTC, STT, LOSTT, Z, NB, XDl V,
LOXDI V, QLSTR, LOQLS, QSTR, LOQSR, TO, | TWI, LO WI, POOLT,
LOPLT, DI V, LCDI V, XNOS, LONGS, Tl DE, LOTI D, STE, LOSTE,

Operati on DWOPER.
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Cont ai ns paraneters and ot her

Contains the PO array in integer

Cont ai ns carryover values
observed hydrograph
Observed hydrograph to be plotted
Comput ed hydrograph to be plotted

Average flow in an automatic

obser ved

pl otted hydrograph

Average stage in an autonatic

Tinme series at the downstream

Starting |location of tine series

Ti me series containing di scharges
at each tributary junction when
using the automatic calibration

| RF, LEFTZ)
Function: This is the execution subroutine for
Argunment List:
I nput/
Variable Qutput Type Dinension Description
PO | nput R4  Variabl e
i nformati on
| PO | nput I*4 Variable
form
CcO | nput R4  Variabl e
DTH Qutput R*4 Variable at for
FFS Qutput R*4 Variable
FS Qutput R*4 Variable
QA Qutput R*4 Variable
cali bration reach
Tl Qutput R*4 Variable Time array for
hydr ogr aph
T1 Qutput R*4 Variable Time array for
YA Qutput R*4 Variable
cali bration reach
STN I nput R4  Variabl e
boundary
LOSTN Qut put 1*4 1
in STN array
QJ Qutput R*4 Variable
option
LOQLJ | nput I*4 Variable

Starting |locations of time series
in QJ array
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I nput/
Vari able Qutput Type Dinension Description

ST1 I nput R4 Variable Tinme series at each upstream
boundary

LOST1 I nput I*4 Variable Starting |ocations of tinme series
in ST1 array

XI TWI | nput I*4 Variable Tine series containing gate

control swtches

LOXI WI I nput I*4 Variable Starting |ocations of tinme series
in XITW array

POOLTS I nput R4 Variable Tinme series containing target
pool el evations

LOPLTS I nput I*4 Variable Starting |ocations of tinme series
in POOLT array

QL | nput R*4 Variable Tine series containing |ateral
fl ows

LOQL I nput I*4 Variable Starting |ocations of tinme series
in Q. array

QT Qutput R*4 Variable Tinme series containing |ateral
flows (temporary array)

LOQLT I nput I*4 Variable Starting |ocations of tinme series
in QLT array

Qrc Qutput R*4 Variable Tinme series containing conputed
di schar ges

LOQTC I nput I*4 Variable Starting |ocations of tinme series
in QIC array

STC Qutput R4 Variable Tinme series containing conputed
wat er surface el evations

LOSTC I nput I*4 Variable Starting |ocations of tinme series
in STC array

STT I nput R4 Variable Tinme series containing observed
dat a

LOSTT I nput I*4 Variable Starting |ocations of tinme series
in STT array

4 Qutput R*4 Variable Working space

NB | nput I*4 Variable Total nunber of cross sections on

each river
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I nput/

Ti me series containing the
percent of flow to be diverted

Starting |l ocations of time series

Time series containing | ateral
outfl ow produced by flow

Starting |l ocations of time series

Starting |locations of time series

Tinme array for output tine series

Ti e series containing gate
control switches (dummy array)

Starting |locations of time series
in I TWE array (dumry array)

Ti me series containing target
pool el evations (dumry array)

Starting |locations of time series
in POOLT array (dunmy array)

Ti me series containing the
percent of flow to be diverted
fromthe channel (dummy array)

Starting |locations of time series
in DIV array (dunmy array)

Time series containing NOS tide

Starting |location of tines series

Ti me series containing adjusted

Starting |location of tine series

Variable Qutput Type Dinension Description
XDl V | nput R4  Variabl e

fromthe channel
LOXDI V | nput I*4 Variable

in XDV array
QLSTR Qutput R*4 Variable

di version
LOQLS | nput I*4 Variable

in QLSTR array
QSTR Qutput R*4 Variable Qutput tine series
LOQSR | nput I *4 Variable

in QSTR array
TO Qutput R*4 Variable
| TWI | nput I *4 Variable
LO Wr | nput I*4 Variable
POOLT | nput R4  Variabl e
LOPLT | nput I *4 Variable
Dl VvV | nput R4  Variabl e
LODI V | nput I*4 Variable
XNCS | nput R4  Variabl e
LONGS I nput 1 *4 1

in XNCS array
Tl DE Qutput R*4 Variable

tide
LOTI D I nput 1 *4 1

in TIDE array
STE Qutput R*4 Variable
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Ti me series containing adj usted
st ages
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I nput/
Vari able Qutput Type Dinension Description

LOSTE I nput I*4 Variable Starting |ocations of tinme series
in STE array

| RF Qutput 1*4 Variable Switches indicating if stage is
on rising or falling Iinb of
hydr ogr aph

LEFTZ | nput I*4 Variable Mxi mum anount of space avail able

for Z array
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SUBROUTI NE COX21 (POLD, | POLD, COLD, PONEW | PONEW CONEW

Function: This is the carryover transfer subroutine for Operation
DWOPER.

Arqunent List:

I nput/

Variable Qutput Type Dinension Description

POLD | nput R*4 Variable Contains old paraneter val ues

| POLD | nput I*4 Variable Contains old paraneter values in

i nteger form

COLD | nput R*4 Variable Contains old carryover val ues
PONEW | nput R*4 Variable Contains new paraneter val ues

| PONEW | nput I*4 Variable Contains new paraneter values in

i nteger form

CONEW Qutput R*4 Variable Contains new carryover val ues
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SUBROUTI NE TAB21
(T, LEFT, I USET, NXT, LP, P, LC, TS, MTS, NWORK, NDD, LWORK, | DT)

Function: This is the Operations Table entry subroutine for
Oper ati on DWOPER.

Argunent List: The argunents for this subroutine are simlar to the
argunents for the Operation Table entry subroutines for other
Operations. A description of the argunents is contained in Section
VITI.4.2-TAB.

Operation Table Array: The contents of the T array are:

Posi tion Contents

1 Oper ati on number

2 Location in the T array of the next Operation

3 Location in the P array of the paranmeters for this
Operati on

4 Location in the C array of the carryover for this
Operati on

5 Location in the P array of the Rating Curve

identifier (zero if none)

6 Location in the P array of variable NB (note that
this location is relative to the start of the second
portion of the P array for this Cperation)

7 Location in the T array where the location in the D
array for variable XDV is stored (work space)

8 Location in the T array where the location in the D
array for variable POOLT is stored (work space)

9 Location in the T array where the location in the D
array for variable ITW is stored (work space)

10 Location in the D array of variable DTH (work space)

11 Location in the D array of variable FFS (work space)

12 Location in the D array of variable FS (work space)

13 Location in the D array of variable QA (work space)

14 Location in the D array of variable TIl (work space)

15 Location in the D array of variable Tl (work space)
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Posi tion Cont ents

16 Location in the D array of variable YA (work space)

17 Location in the D array of variable TO (work space)

18 Location in the T array where the location in the D
array for variable QJ is stored (work space)

19 Location in the T array where the location in the D
array for variable QT is stored (work space)

20 Location in the T array where the location in the D
array for variable QICis stored (work space)

21 Location in the T array where the location in the D
array for variable STCis stored (work space)

22 Location in the T array where the location in the D
array for variable QLSTR is stored (work space)

23 Location in the T array where the location in the D
array for variable STNis stored (input tinme series)

24 Location in the T array where the location in the D
array for variable STl is stored (input tinme series)

25 Location in the T array where the location in the D
array for variable | TWS is stored (input tine
series)

26 Location in the T array where the location in the D
array for variable POOLTS is stored (input tine
series)

27 Location in the T array where the location in the D

array for variable QL is stored (sone input tine
series, sone work space)

28 Location in the T array where the location in the D
array for variable STT is stored (sone input tinme
series, sone work space)

29 Location in the T array where the location in the D
array for variable QSTR is stored (output tinme
series)

30 Location in the T array where the location in the D
array for variable DIV is stored (input tinme series)

31 Location of the start of working space in the D array
after all DWOPER time series have been allocated

32 Total nunmber of Rating Curves in the Operation

33 Location in the T array where the location in the D
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Posi tion Cont ents

array for variable XNCS is stored (input tinme series)

34 Location in the T array where the location in the D
array for variable TIDE is stored (output tinme
series)

35 Location in the T array where the location in the D

array for variable STEis stored (output time series)

36 Location in the T array where the location in the D
array for variable IRFis stored (work array)

37- END Locations in the D array for various DWOPER arrays

(note that there are nore than one tine series for
nost arrays)
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