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I. INTRODUCTION

The Upper St. Johns River Basin, situated in the east central Florida,
covers a drainage area of approximately 2,000 square miles, as shown in
Figure 1. The headwaters of the basin originate in the St. Johns River Marsh
near the Florida Turnpike. St. Johns River flows northerly with an average
gradient of 0.08 feet per mile. The length of the river is about 300 miles.

The Upper St. Johns River Hydrologic Model (USJM) was primarily develop-
ed for surface water management study in the Upper St. Johns River Basin.
The model will serve as a useful tool for simulating surface runoff response
resulting from chaﬁges in hydrologic and hydraulic conditions as well as
operating schedules. With this information a water management plan can be
accomplished. For the purpose of this study, the entire basin south of S.R.
46 was divided into 7 planning units and the main river was divided into 12
river reaches based on natural or artificial drainage characteristics, pro-—
posed management plans and other hydrologic features (1). Figure 2 shows the
detailed breakdown of the river basin.
I1. DESCRIPTION OF COMPUTER PROGRAM

The computer program was developed by C. Charles Tai in 1978. The pro-
gram was designed such that the hydrologic conditions resulting from any modi-
fications of the management plan can be simulated. The basic input require-
ments for the program are the daily rainfall, soil and land use data, and
hydraulic rating curves.,
A. Capabilities and Limitations

The capabilities and limitations of the program can be summarized as
follows:

(1) Number of subbasins: 60
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Figure 1. Location of the Upper St. Johns River Basin
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(2) Number of land-use classifications: 9
(3) Number of hydrological soil classifications: 4
(4) Number of rainfall statiomns: 20
(5) Number of main channel reaches: 12
(6) Routing time increment: 24 hours
(7) Number of data points used to define storage-discharge
relation for each rating curve: 10
B. Program Organization
The program was written in Fortran IV language for use on a Prime 400
Computer. It consists of a main program and nine subroutines. Each subrou-
tine was structured to handle a specific set of related tasks. Figure 3
shows the schematic diagram of USJM. Description of input data, source pro-
gram, and a list of symbols are given in Appendices A, B, and C, respectively.
A description of each subroutine is as follows:
1. MAIN
The MAIN routine performs executive tasks such as initiating
access to subroutines in the proper sequence.
2. Subroutine GDATA
General data such as ISB, JJ, KK, CN, A, SOVL, TK, X and AQ are
read into this routine. The routine computes open-water area in upland,
open—-water and marsh areas in valley, and total soil-water storage capa-—
city for each subbasin.
3. Subroutine CLMD
Subroutine CLMD reads NST, NEWTH, NPE, PE, TH, IRF, and RF,
then computes potential ET and total monthly rainfall.

4. Subroutine WBGT
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The function of this routine is to perform water budget analy-
sis. A bookkeeping procedure was used to provide a continuous update of
the soil-water storage capacity of a given soil type. Overland flow is
generated when rainfall intensity exceeds infiltration rate and storage
capacity. The coefficients A$, BS, C$ and CDET are introduced through
data statement.

5. Subroutine REVR
Reservoir routing is handled by this routine.
6. Subroutine UPNR

Subroutine UPNR is used for upland detention routing and reser-
voir routing for upland retention ponds. The routine reads NAME, AOF,
S, AOFRN, SRN, AB, AC, Ql, STOl.

7. Subroutine MSKG

The function of this routine is to handle channel routing using
Muskingum method.

8. Subroutine MCHR

Subroutine MCHR performs main river routing. The routine first
computes total inflow for a river reach and then routes it to the lower
reach by the Puls Method. 1In addition, the routine can simulate the
effect of the operating schedule of existing plan or proposed management
plan. This routine reads NH, Ql, STOl, AOFW, S, NRH, NLCH, LCH, NLCF,
LCF, SOFLN1l, SOLM and AOL.

9. Subroutine PUMP

The function of this routine is to handle pump discharge rout-
ing which is performed before reservoir and channel routings. The capa-
city of each pump is read into the routine via data statement.

10. Subroutine LINK



Subroutines CLMD, WGBT, PUMP, UPNR, MSKG and MCHR are called by
this routine to execute specific tasks in the proper sequence. Its
function is similar to that of MAIN routine.

C. Input Requirement
Input consists of the following seven data groups:
(1) Output control parameters: IPNT, LANA, IPRNT, IPNR.
(2) Precipitation descriptors: NST, NEWTH, TH, IRF, RF.
(3) Evaporation descriptors: NPE, PE.
(4) Basin descriptors: IBASIN, ISB.
(5) Runoff Curve Number descriptors: JJ, KK, CN, LANA.
(6) Channel routing descriptors: TK, X, AO, NH, Ql, STOl, AOFW, S,
NCH, NLCH, LCH, NLCF, LCF.
(7) Reservoir routing descriptors: NAME, AOF, S, AOFRN, SRN,
SOFLN1, SOLM, AOL, IRV, IRNG,
AB, AC, Q1, STOl.
I1I, METHODS OF COMPUTATION
The USJM consists of two major components: namely the Runoff Routine and
the Routing Routine. The Runoff Routine generates a runoff hydrograph for
each discrete land area from a given rainfall input. The Routing Routine
modifies the hydrograph by accounting for the effects of impoundment and
transient lag time to produce an inflow hydrograph for a channel reach.
Finally, the inflow hydrograph is routed through the channel reach to obtain
streamflow hydrograph at the lower reach.
A. USJ Runoff Routine
The USJ Runoff Routine shown in Fig. 4 is basically a water balance rou-
tine. The primary elements considered in the routine are rainfall, evapo-

transpiration losses, surface detention storage, overland flow, upper zone
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soil water storage, depletion in lower zone soil water storage, and base flow
from both upper and lower zones.

Each planning unit is divided into subunits according to land use and
soil type. The water balance equation for each subunit can be written as

P - ET - OF - BF = ADS + AUST - ALST (1)

in which P = rainfall, ET = evapotranspiration, OF = overland flow, BF =
base flow,‘ADS = change in surface detention storage, ;UST = change in upper
zone soil water storage, and ALST = the depletion in lower zone soil water
storage. All terms above are expressed in inches per day.
1. Surface Detention Storage

The simulétion cycle starts with the computation'of the subunit surface
water excess by adding the daily rainfall to the initial (or preceding day)
subunit surface detention storage. The subunit surface water excess is
firstly allocated to the upper zone soil water storage by infiltration, and

then to the surface detention storage according to the following equations

(2):
(SS - 0.2 (MUST-UST))?
FLT = SS - 2
T =57 355 70.8 (MUST=UST) @
and
DS = SS - FLT (3)

in which FLT infiltration to upper zone, UST = upper zone soil water stor-
age, SS = unit surface water excess, DS = surface detention storage, and MUST
= maximum UST capacity. The surface detention storage so computed is used to
generate overland flow.

2. Upper Zone Soil Water Storage

The subsurface water storage above the confined aquifer or hardpan can

be divided into upper zone and lower zone soil water storages, as shown in



Fig. 4. Typical soil profiles in Upper St. Johns River Basin have relatively
shallow upper zone storages because of existence of high ground water table;
therefore, land use is highly related to its depth. However, the actual
thickness of the upper zone is difficult to estimate.

For the purpose of runoff simulation, the maximum upper zone soil-water
storage is defined as an amount of soil water that will be stored in this
zone until it is saturated. Thus, the maximum storage capacity is equal to
the amount of soil water required to saturate the entire upper zone. Such
capacity depends upon soil type and land use.

The U. S. Soil Conservation Service (SCS) developed a method to estimate
the total runoff from the accumulated rainfall by assigning a Runoff Curve
Number to a particular land use and soil type (3). The soil water required
to fill the upper zone storage, therefore, was related to a particular Runoff
Curve Number as follows:

SM = 1000 _ 10 ™)
CN

in which SM is retention parameter, and CN is the SCS Runoff Curve Number.
The SM computed by Eq. 4 is equivalent to the upper zone soil water storage
capacity if the CN value for dry antecedent moisture condition (Condition I)
is used. Land uses are classified into 9 general categories based on Level I
classification system (4) and soils are classified into 4 hydrologic groups
according to the SCS.

The upper zone soil water storage is subject to depletion by evapotrans-
piration, lateral base flow, and percolation. These three factors are dis-
cussed below.

a. Evapotranspiration

Evapotranspiration is generally governed by the following factors:

Total energy input, climatological condition, soil type, land use, and soil

10



moisture condition. Normally, the information on total energey input and
climatological data may not readily be available in the basin; therefore, pan
evaporation data can be used as an index parameter to determine potential
evaporation rate. In order to obtain a good estimate of actual evapotrans-
piration,‘pan evaporation coefficients have to be adjusted for a particular
basin. The acutal evapotranspiration is limitedby the upper zone soil water

storage and is computed by the following equation:

2 5
ET = PE ( HST) ()
USTM

in which ET and PE are the actual and the potential evapotranspirations,
respectively.
b. Upper Zone Lateral Base Flow
The upper zone lateral base flow is assumed as a function of the
current level of soil water storage. An empirical formula developed based
on the data available from similar watershed (5) is as follows:

BFU

A exp (b UST2 + c UST + d) (6)

in which BFU

]

base flow in cfs, A = drainage area in acres, and b, ¢, and d
are parameters to be determined.
c. Percolation
The percolation rate is a function of the upper zone soil water
storage and can be expressed as follows:
PC = ALST (UST/USTM)?@ (7
in which a is a constant to be determined.
3. Lower Zone Soil Water Storage
The lower zone soil water storage (LST) is depleted only by lateral
flow and replenished by percolation from the upper zone soil water storage

(UST). Because this storage is generally of great magnitude, the water
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balance for this zone will be written in terms of the storage deficiency from
its capacity.

The lower zone soil water storage is balanced by accounting for the
depletion from its capacity as follows:

ALST = ALST1 + BFL - PC (8)

in which ALST = the current storage deficiency, ALST1 the preceding day
storage deficiency, BFL = lower zone lateral base flow, and PC = percolation
from the upper zone. The base flow is assumed simply as a function of the
drainage area and will be calibrated with the base flow data from the area or
the neighboring watersheds.
B. USJ Routing Routine

The primary function of the USJ Routing Routine is to determine the time
and magnitude of flows in river and to provide a proper flow timing of dis-
charge hydrograph at a point downstream. The routing procedures used in the
model are essentially based on the relationship between storage and discharge
Two routing methods are considered in this model. The Muskingum method is
used for channel routing and the Puls Method for reservoir, upland detention
and main channel routings. These two methods are briefly described below.
For more detailed discussions, the user should refer to hydrology text books.

The Muskingum Method assumes that outflow is a function of prism and
wedge storage, which are functions of inflow and outflow. Outflow can be

determined as follows

09 01 + C; (I; - 01) +Cp (I2 - Iy)

(9

_ t 10
1 R(I<X)¥0.5¢ (10)
¢y = _ 0.5t = KX (11)

K(1-X)+0.5t
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where 0 = outflow, I = inflow, t = routing time interval, K = storage con-
stant and X = storage parameter.

The Buls Method assumes that outlow is a function of storage. For a
given channel reach and a finite time interval, the continuity equation may
be expressed as

1 (Il +12)._ 1 (01 +02)= 1l (8 - S]_)
2 2 (12)

t
where I, O, t, and S are inflow, outflow, routing period, and storage, re-
spectively. By arranging the equation such that all the known terms are on

the left hand side, the final equation becomes

% (I;+I) 4 S14 10; - 0. 82, 107 (13

t 2 t 2

Routing is achieved by substituting the known terms in Eq. 13 to find

82/t + 02/2.‘Then O2 is obtained from the relationship between O2 and

Sz/t + 02/2.

The USJ Runoff Routine generates rainfall excess from each subunit area
based on soil and land use., The model assumes a certain amount of rainfall
excess will remain as surface detention storage and the remaining excess as
overland flow. A reduction factor obtained from calibration is used to
determine how much rainfall excess is available as surface detention storage
for the following day.

A bookkeeping procedure is used to provide a continuous update of rain-
fall excess so that overland flow hydrograph can be generated. If a flood
detention structure exists at the outlet of a subbasin, then the runoff hydro-
graph is modified by routing through the structure to produce an inflow hydro-
graph for a channel reach. The hydrograph obtained from reservoir routing is

derived basically from the stage—discharge relationship and is a function of

13



water surface elevation and operating method. However, pump discharge rout-—
ing is performed before reservoir and channel routing when a known discharge
is withdrawn from the system by pumping for agricultural, commercial or other
uses,

Streamflows are routed through a channel reach using the Muskingum
Method to produce an inflow hydrograph for a river reach. Finally, the in-
flow hydrograph is routed by the Puls Method to obtain a total discharge hydro-
graph from a river reach. It should be noted that the Puls Method used in
river routing was modified and assumed to have a sloping water surface in-

stead of a level water surface.
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APPENDIX A
INPUT DATA DESCRIPTION
TT Card: Name of basin

Format: (2X,39A2)

Column Number Variable Description
1-2 TT Card identification
3-80 IBASIN Name of basin

DI _Card;: Total number of subbasins, land uses, and hydrologic soil groups

Format:: (2X,314)7

Column Number Variable Description
1-2 DI Card identification
3-6 ISB Total number of subbasins
7-10 JJ Total number of land uses
11-14 KK Total number of hydrologic

soil groups

CN Card: Runoff Curve Number

Format: (2X,9F5.2)

Column Number Variable Description
1-2 CN Card identification
3-7 CN(I1,J) | Runoff Curve Number for the i th
. hydrologic soil group of the j th
. land use
43-47

16



CO Card: Surface runoff coefficient

Format: (2X, 9F5.2)

Column Number

43-47

IP Card: Output control for each subbasin

Format: (2%x, 1012)

Column Number

1-2

3-4

21-22

Variable

co

COVER(I, J)

Variable

IP

IPNT(I)

17

Description

Card identification
Surface runoff coefficient
for the i th hydfologic soil

group of the j th land use

Description

Card identification
Index which defines the print

status for the i th subbasin

IPNT(I) = 0, no output is
printed.

IPNT(I) = 1, output is
printed



RT Card: Index control for routing destination

Format: (2%x,1012)

Column Number : Variable
1-2 RT
3-4 IRNG(I)

21-22

Description

Card identification

Index which specifies the

routing status for the i th

subbasin

IRNG(I) = 0, no routing is
performed

IRNG(I)

1-5, reservoir
routing is performed.
IRNG(I) = 20, river routing

is performed

Note: Five detention structures are considered in the current model. Code 01

to 04 refers to the detention structures at Jane Green Creek, Pennywash Creek,

Wolf Creek, and Taylor Creek, respectively. Code 05 refers to St. Johns

reservoir.

LM Card: Subbasin number

Format : (2X,14)

Column Number Variable
1-2 M
3-6 NPU

18

Description

Card identification

Subbasin number



A3 Card: Land area matrix

Format: (2X,9F9.0)

Column Number Variable
1-2 Al,A2,A3,A4
3-11 A(1,J3,K)

57-65

Description

Card identification
Land area matrix for the i th
land use and the j th hydrologic

s0il group of the k th subbasin

Note: A set of five cards is required for each subbasin, i.e., one "LM" card

and four "A" cards.

SI Card: Initial depression storage

Format: (2X,10F7.0)

Column Number Variable
1-2 SI
3-8 SOLV(1I)

66-72

19

Description

Card identification
Initial depression storage

for the i th subbasin



TK Card: Storage constant for Muskingum Routing

Format: (2X,10F7.0)

Column Number Variable Description
1-2 TK Card identification
3-9 TK(I) Storage constant in days for the
. i th subbasin
66-72
XX Card: Storage parameter for Muskingum Routing
Format: (2X,10F7.0)
Column Number Variable Description
1-2 XX Card identification
3-9 X(D) Storage parameter for the i th
. subbasin
66-72

20



AA Card: Initial outflow data for each subbasin

Format: (2X,10F7.0)

Column Number Variable Description
1-2 AA Card identification
3-9 AO(I) Initial outflow in cfs for the
. i th subbasin
66-72

NA Card: Title of detention structure or reservoir

Format: (2X,20A2)

Column Number Variable Description
1-2 NA Card identification
3-42 NAME Detention structure or reser-—

voir title

AO Card: Discharge data of detention structure during dry season

Format: (2X,10F7.0)

Column Number Variable Description
1-2 A0 Card identificaton
3-9 AOF(I1,J) Discharge data for dry season
. Subscript I refers to detention
. structure number. Subscript J

refers to rating curve point.

66-72

21



SO Card: Storage data of detention structure during dry season

Format: (2X,10F7.0)

Column Number

1-2

3-9

66-72

Variable
S0

s(1,J)

Description

Card identification

Storage data for dry season
Subscript I refers to detention
structure number. Subscript J

refers to rating curve point.

AR Card: Discharge data of detention structure during rainy season

Format: (2X,10F7.0)

Column Number

1-2

3-9

66-72

Variable

AR

AOFRN(I,J)

22

Description

Card identification

Discharge data for rainy season
Subscript I refers to detention
structure number. Subscript J

refers to rating curve point.



SR Card: Storage data of detention structure during rainy season

Format: (2X,10F7.0)

Column Number Variable Description
1 SR Card identification
3-9 SRN(I,J) Storage data for rainy season
. Subscript I refers to detention
. structure number. Subscript J
. refers to rating curve point.
66-72

Note: A set of five cards is required to describe the discharge-storage rela-
tions of each detention structure, i.e., one "NA" card, and one "AO"

card,, one "SO" card, one "AR" card, and one "SR" card, respectively.

RV Card: 1Initial discharge-storage relation for detention routing

Format: (2X,4F10.2)

Column Number Variable Description
1-2 RV Card identification
3-12 AB(I) Constant for stage-storage relation
13-22 AC(I) Constant for stage storage relation
23-32 QL(I) Discharge on previous date
33-42 STO1(I) Storage on previous date

Note: Five "RV" cards are needed to describe the initial discharge-storage

relation used in detention routing. Subscript I refers to detention

structure number.

23



MC Card: Total number of river reaches

Format: (2X,13)

Column Number Variable Description
1-2 MC Card identification
3-5 NH Total number of river reaches

DI Card: Initial discharge-storage data of river reaches

Format: (2X,2F10.2)

Column Number Variable Description
1-2 DI Card identification
3-12 QL(I) Initial discharge of the i th

river reach
13-22 STO1(I) Initial storage of the i th

river reach

24



DS Card: Discharge—-storage data for river routing

Format: (2X,4F15.1)

Column Number Variable Description
1- 2 DS Card identification
3-17 AOFW(I,J) Discharge-storage data for

the i th value of the j th

18-32 S(1,J) river reach
33-47 AOFW(I1,J)
48-62 S(1,J)

Note: Each card contains two pairs of discharge-storage data. Five

"DS" cards are required to describe the discharge-storage relation of

each river reach.

25



CR Card: Local inflow information for river routing

Format: (2X,1213)

Column Number Variable Description
1-2 CR Card identification
3-5 NRH(I) River reach number
6-8 NLCH(I) Number of local inflows that

enter at the top of river
reach

9-40 LCH(I,J) Local inflow numbers that
enter at the top of river
reach ten values are provided
for local inflows

Note: Additional "CR" cards are required for other channel reaches.
Subscript I refers to river reach number.

Subscript J refers to local inflow number,

26



OL Card: Data for off-line reservoir

Format: (2X,3F15.2)

Column Number Variable
1-2 OL
3-17 SOFLN1

18-32 SOLM
33~47 AOL

SP Card: Simulation period

Format: (2X,414)

Column Number Variable
1-2 SP
3-6 IMF
7-10 IYF

11-14 IML
15-18 IYL

27

Description

Card identification

Storage of off-line reservoir
on previous day

Maximum storage of off-line
Reservoir

Area of off-line reservoir

Description

Card identification

First month of simulation
First year of simulation
Last month of simulation

Last year of simulation



RF Card: Information related to rainfall

Format: (2X,13, A2, 11)

Column Number Variable
1-2 RF
3-5 NST
6 NEWTH
8 NPE

PE Card: Monthly pan evaporation

Format: (2X,12F5.2)

Column Number Variable
1-2 PE
3-7 PE(I)

28

58-62

Description

Card identification

Total rainfall stations

Code which decides which
Thiessen weighting factor to be
used.

NEWTH = YE, new Thiessen
weighting factor is used.

NEWTH = NO, previous Thiessen
weighting factor is used.

Code which decides which pan
evaporation data to be used.
NPE = 0, previous pan evapora-
tion is used.

NPE = 1, new pan evaporation is

used.

Description

. Card identification

Pan evaporation in inches for

the i th month



Card: Thiessen weighting factors for each subbasin

Format: (16F5.2)

Column Number Variable Description
Card identification
1-5 TH(I,J) Theissen weighting factors for
. the i th station of the j th
subbasin
68-72

Note: Additional card is needed for each subbasin.

Card: Rainfall station identification

Format: (19)

Column Number Variable

Description
Card identification

Rainfall station identification

29



Card: Daily rainfall data

Format: (8%,8F8.2)

Column Number Variable Description
1-8 Rainfall identification
9-16 RF(I1,J,K) Daily rainfall for the j th day
17-24 of the k th month and of the
. i th station

Note: For a given rainfall station, daily rainfall is read for the entire year.

Additional sets of cards are needed for each rainfall station.
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The following variables, which belong to read unit number one, must be

defined when the program is being executed.

Variable

IPRNT

LANA

IPNR

IRV (1)

31

Description

Output control code which determines
whether or not the simulation output is to
be printed.

IPRNT

Yes, output is printed.

IPRNT

]

No, no output is printed.
Code which determines whether or not the
table describing land area is to be listed.

LANA

Yes, table is generated.

LANA = No, no table is generated.

Code which specifies whether or not rain-
fall table is to be printed.

IPNR

Yes, table is generated.

IPNR

No, no table is generated.
Code which specifies whether or not re-

servoilr routing is to be considered.

IRV (I)

Yes, reservoir routing is con-
sidered.

IRV (I) = No, no reservoir routing-is con-
sidered. Subscript I refers to detention

structure number.



APPENDIX B

SOURCE PROGRAM
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Xkkxkx ST. JOHNS HYDROLOGIC MODEL --- S4M XX%x

Xxxkx DEVELOFED BY C. CHARLES TAI» ENGINEERING DIVISION:SJRWMD
XXXkx FOR UFPER ST.JOHNS RIVER BASIN SURFACE WATER MANAGEMENT STUDY

Xx%xkk THIS IS THE MAIN DRIVER FROGRAM X¥XXX

COMMON A (954560)sASRB(40) s JI>KKHINNLIC12)»PE(12) »RRO(31)

COMMON RF(20531512)s5M(P24)»SMSR(S0)EFX(914560)98T1(P,4550)
COMMON STMIN(Z54)sTH(20560) s+ NST»SUR(954560)yILST(954560)+SOVL(60)
COMMON IFNT(460)»IRNG(60)»TK(60)»X(60)A0€40)

COMMON AWTRM(S0)»AWTRU(S0)

COMMON QRITDV(31)

COMMON COVER(954)

CALL READIER

CALL WRITEER(IO)

CALL GDATA(IOYISRE)

CALL UPNR(0»03»0sJ0»050505050)

CALL MCHR(24.,/90505,1I05020505052HNO)
CALL LINKC(IOyISE)

CAaLL CLOSE

Catl EXIT

END
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00

10

Xkxx%x GDATA ——- GENERAL DATA FREFARATION XXxkkx

SUBROUTINE GDATA (IOsISR)

COMMON A (954560)yASR(60) » JJp KK NNLDI(12) s PEC(12)»QGRO(31)
COMMON RF(20531512),SM(954)»SMSB(S0)»EFX(P+4560)+5T1(924,60)
COMMON STMIN(F»4) s TH(20560) yNST»SUR(F»4,60)sDLST(954560) »S0VL(60)
COMMON IFNTC(&0)» IRNG(&LQ)»TK{60)»X(60),A0(60)

COMMON AWTRM(60) s AWTRUC(S0)

COMMON QITOV(31)

COMMON COVER(%:4)

DIMENSION IBASIN(10)» CN(%»4)

Xk%xx%k DATA STATEMENTS XXXkxk

DATA NND/31,28+31+30»31530y31531530,31,30,31/

DATA CSINsCDRN/0.35,0.15/

READ(15,522) IRASIN
READC15,500) ISEBsJJrKK
REALI(15»540) CN

READ(15,540) COVER

READCIS,S521) (IFNT(I)» I=1,ISR)
READ(15,520) (IRNG(I)s I=1,ISB)

WRITE (I0»522) IBASIN
WRITE (I0,594) ((CN(JsyK)»J=154J) s K=1sKK)

Xkkxx LAND AREAS EY LAND USE AND HYDRO-SOIL CLASSIFICATION XXkXXX

WRITE (1,538)

READ (1:323) LANA

IF(LANA.EQ.2HYEDWRITE (10,525)

ng 10 I=1,ISR

READ (15»500)NFU

ASRB(I)=0,0001

IF (LANA.EQ.2HYE)WRITE (I0»SO2)NFUsI

DO 10K=1,KK

READ (135:503) (A(J»K>I)yd=1,JJ)

IF (LANA.EQ.2HYE) WRITE(IO»504) (A(JsK>I)rd=1yJ0)

Do 10 J=1,J44

COMFUTE OFEN WATER $ MARSH AREAS IN VALLEY
IF(IRNG(I).EQ.20.AND. (J.EQ.3.0R.J.EQ.+ ) )AWTRM(I)=AWTRM(I)
1+ACJIK» 1)

COMFUTE OFEN WATER AREA FOR RESERVIOR ROUTING

IF(IRNG(I) . GE.10.AND.IRNG(I) . LE.15.ANI. JL.EQ.?)AWTRUCI)=AWTRU(I)
1+A (0K I

ASE (I)=ASE(I)Y + A(JsKsI)

CONTINUE

Xkxxx SUEBASIN HYDR.CHAR. XXXXX
READ (15,504) (SOVL(I)»I=1»ISKR)
READ (15,504) (TRK(I)sI=1,ISK)s (X(I)»I=1,ISR)» (ADCI)»I=1,ISK)

Lo 20 J=1,J44

Do 20 K=1yKK
SM(J»K)=(1000./CN(JsKII-10,
STMIN(JIRI=SM(JsK)XCDORN
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0 150 I = 1»ISE
WRITE (I0»S501) I,TKC(I)»X(I)

SMSE(I)=0.
no 80 J = 1,44
D0 80 K = 1sKK

DLST (JsK»1)=0,
ST1(JsyKsI)=SM(J»KIKCSIN
SUR(JYKyID=0,
C %% OFPEN WATER & MARSH AREA IN VALLEY
IF (IRNG(I).EQ.20.AND.(J.EQ.P.0OR.J.EQ3)ISTL(JrKr»I)=EM(JsK)
*kXkX OFEN WATER AREA IN UPLAND
IF(J.EQ.9.AND. IRNG(I).GE. 10, ANDI.IJRNG(I) .LE.15) GO TO 71
GO TO 70
71 ST1(JsK»I)=8M(JsK)
SUR(JsK» I)>=80VL(I)
70 CONTINUE
IF(IRNG(I).EQ.20,AND. (J.EQR.9.0R. J.EG.3)) GO TO 80
MAX AVAILARLE SOIL WATER CAFACITYSsEXCLUDING OPEN WATER
ANl MARSH AREAS IN VALLEY
IF ((ASB(I)-AWTRM(I)).LE.O0.) GO TO 80
SMSE(I)=SMSEB(IX+(SM(JsKIXA(JsK»I)/(ASEB(I)-AWTRM(I}))
80 CONTINUE
IF(SMSE(I).EQ.0.,)SMSE(I)=0,001
150 CONTINUE
RETURN
500 FORMAT (2X,5I4)
501 FORMAT (SX» SE='5»I3»5X»’'MSKG RTG CONSTANTS:!’ 3Xs’K=’,F10.2»
13X "X=‘»F10.2)
$502 FORMAT (10X»‘SB —— ‘314»3Xy 'GENERATES LOCAL INFLOW--‘,I3)
503 FORMAT (2X>9F%.0)
504 FORMAT (2X»10F7.0)
520 FORMAT (2X»10I2)
52 FORMAT (2X»101I1)
GR22 FORMAT (2X:39A2)
U223  FORMAT (10A2)
525 FORMAT (//510Xs LAND USE - SOIL GROUF AREA MATRIX’»//)
538 FORMAT (2X» /PRINT OUT SUB-BASIN LAND AREAS» YES OR NO‘)
540 FORMAT (2X»9F5.2)
4 FORMAT (10X, RUNOFF CURVE NO., ACCORDING TU LAND USE AND SOIL‘/
1(10Xs9F10.2))
END
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3
W

30

10

n

&R
-2

310

500
501
5190
511
521
S531

XXkkXk STRC2 —--—-UPLAND DETENTION ROUTING XXXXX

SUBROUTINE UPNR (IY»IMMyI»IUsDTyNNDCsNDAY»IMISF1)

COMMON A (9r4580)sASEB(60) s JUs KKy NNDIC(12)H»FPE(12)»GRO(C3L)

COMMON RF(20531,12)sSM(994)»SMEB(80) sEFX(914560)+ST1(F924560)
COMMON STMIN(P354) s TH(20260) s NSTH>»SUR(P34+60) s ILST(Z»4560)»80VL(60)
COMMON IFPNT(40)»IRNG(40)»TK(60)»X(50)»AD(60)

COMMON AWTRM(60) »AWTRU(60)

DIMENSION NAME(6s20)s AOF(6:10)95(6+10)5,A1(10)551(10)
DIMENSION AOFRN(&6y10)»SRN(&6,10)
DIMENSION IRV(6), FIC(31)
DIMENSION AB(&)»AC(6)»R1(46)»8T01(46)
IF (KKK.EQR.999) GO TO 20
0O 25 L=1,5
READIl (15,501) (NAME(L»K)»K=1,20)
READ (15,510) (AOF(Ls D) s Jd=1,10)+(S(LsJ)sI=1+10Q)
RAINY SEASON D-S RELATION
READ (155510) (AOFRN(L»J)»J=1+10)»(SRN(L»J)»J=1510)
Do 20 J=1,5
READ (155511) ABCUIH»AC(I)»Q1(I)H»STOLIC(D)
CONTINUE
KKK=999
RETURN
REERKEKRRKKRKR R KKK K KRR KKKNKKK
L=IRNG(I)
IF (L.EQ.0.0R,L.GE.20) GO TO 310
RESERVOIR ROUTING FOR UFFER LAND RETENTION FONDS
IF (IMM.NE.IM1) GO 70 10
WRITE (1,500) IY
WRITE (1,501) (NAME(L,K)sK=1,20)
READIl (1,521) IRV(L)
CONTINUE
FEE=FE (IMM)
AA=AWTRUC(T)
WRITE (I0»501) (NAME(L»K)»K=1,10)
AR AAOKIKOKK KK KK KK KKK KKK KKK KKK KK KK
1F (IRV(L).NE.ZHYE) GO TO 310
IF(IY.EQ.79.AND, IMM.EQ.9.ANDI.L.EQ.4) GO TO 310
IF (IMM.GE.&.AND.IMMJ.LE.10Q0) GO TO 40
Do 50 J=1,10
AL(J)=A0F(LsJ)
81 =SL»J)
CONTINUE
GO 710 51
RAINY SEASON OFERATION
Do 52 J=1,10
AL (DI =A0FRN(L» )
S1(J)=SRN(LsJ)
CONTINUE
CALL REVR (FI>IO»DT»AlsS1sNNICsAAsAR(L)»AC(L)»Q1(L)
1STO1 (L) »NDAYsFPEE»IY»IRNG(I))
WRITE (I0,S531)> IMM»IYSFI
CONTINUE
KKKRKKKKEE KKK KK KKK KK
FORMAT (3X» ‘UPLAND RETENTION AREA RUUTING FOR YEAR --'»15)
FORMAT (2X»20A2)
FORMAT (2X,10F9.0)
FORMAT (2Xs5F10.2)
FORMAT (10A2)
FORMAT (2X»2I4/(10F10,0)>
RETURN
END
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IR R R R R R R R R R R R SUBROUTINE NAME MCHR IR RS R R R R RS R R RS
KK AR AR KR KK A KKK KKK MR AN K KK KK R KKK KK KK 3K K K K KKK KK K KK KKK KKK K K K Kk KK ok

Cx X%k%k%kk MAIN RIVER CHANNEL ROUTING XXXXX X
Cx MAIN CHANNEL ROUTING USING FULS METHOD AND WATER BUDGET FOR *
Cx EVAFOTRANSPIRATION, ROUTING TIME STEF -—-24HOURS» ROUTING CYCLE —-—- X
Cx DNE MONTH. X

T O AR KK S K KK K KKK K K KK 2K 2K K K K K KKK KKK KKK 3 K XK KK K KKK K K 3K K K OK K K K K KK K K K K K K K KK KK XK
SUEROUTINE MCHR (DTsNDAY»OL>IO»IYsIM>»IM1I»IYF»IFRNT)
COMMON A(%?»4540),ASB(460) s JJr»RK
COMMON NNDC(12),FE(12)>QRO(31) »RF(20931512)5M(%94)
COMMON SMSE(A0)sEFX(9r4,40)
COMMON ST1(92+4,60)sSTMIN(D74)sTH(20,60)sNST»SUR(Pr4:60)
COMMON DLST(9,4,60)s SOVL(60), IFPNT(40)
COMMON IRNG(&0)»TK(60)»X(60),A0(60)
COMMON AWTRM(A0) s AWTRUCS0)
COMMON QITDV(31)
DIMENSION TINFW1¢(14)>Q(31+,14),LCH(14510)>IAA(14510),IBE(14,2)
DIMENSION LCF(14,2)» STO1(14),Q1(14),0L(31,40)
DIMENSION SND(10s14)> AQFW(10,14)y S5(10,14)
DIMENSION AWRH(14),NRH(14)y NLCH(14)» NLCF(14)
DIMENSION ST0(31,14), Q96(31)y QOFLN(31)sSOFLN(31)sBOFLN(31)
DIMENSION F(31)
CRRKAKKKKKKKERKKK K KKK KKK KKKKKK KKK KKK KK KKK KKK KKKEKKK KKK KKK KKK KKK KKK KKK K

Cx @ REACH QUTFLOW, CFS *
Cx O LOCAL INFLOW TO CHANNEL REACHs CFS
Cx RCHQ REACH INFLOW»> CFS b 4
CXx SND S/LT+0/2s IN CFS X

232332002233 283 302083082220 0823 003223002323 0222003230330 2283233225323 0328%% ¢
IF (KONT.EQ.99) GO TO 999
READ (15,530) NH
WRITE (I0»530) NH
C Xkk%XKkDATA FROM STAGE-DISC. & STAGE-STORAGE RELATIONXXXXX
C INITIAL REACH DISCHARGE AN} STORAGE
READ (15,580) (Q1(I)»STOL(I)»I=1sNH)
WRITE (I0»yS8S)(QL(IX»I=1sNH)»(STOL1(I)»I=1sNH)
CREKKKK KKK KK KKK
G DISC-STORAGE RELATION FOR CHANNEL REACHES (10 DATA FOINTS)
READ (15,531) ((ADFW(Is 1) »S(I»J)>I=1510)sJ=1sNH)
DO 21 J=1»NH
WRITE (I0»532) J
READ (15,534) NRHC(J) s NLCHC(I) » (LCH(J»I)sI=1510)>
INLCFCI) s (LCF(JsI)»I=152)
C COMFUTE TINFW1 FOR THE FIRST DAY OF SIMULATION
IF (NNN.EQ.1) TINFWI1(NNN)=0,
IF (NNN.GT.1) TINFWI(NNN)=Q1(NNN-1)
no 22 1=1,10
22 SNIDC(I»J)=E(I» DX12.1/DTHAUFW(I»J) /2,
C COMFUTE WATER AREA IN EACH REACH
g 19 I=1,10
LH=LCHC(J» 1)
IAACIY I =LCHC(J I
IF (IAACJXI).EQ.0) LCH(J»I)=40
19 IF (LH.GT.0) AWRH(I)=AWRHC(JI+AWTRM(LH)
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o 20 I=1.2

LF=LCF(JsI)

IBB(J» I)=LCF(Jy 1D

IF (IBRB(JsI).EQ.0) LCF(Jr»I)=60

IF (LF.GT.0) AWRH{J)=AWRH(J)+AWTRM(LF)

WRITE (ID»S33)(A0FW(I»J)sI=1510)9(S5(I»d)sI=1>10)
WRITE (I0,3510) AWRH

C ASSIGN OFF-LINE RESERVOIR CAFACITY AND SURFACE AREA
READ (15,531) SOFLN1,SOLM»AOL
KONT=99
RETURN

9299 CONTINUE

c
AA=0,
MCC=1,20

CRERKKKKKKK KKK INITIALIZE AR AORNK K K KK KKK KKK
DO 20 NNN=1sNH
no 90 J=1,31

P0 QA(JsNNN)I=0.

c Xkkkkkxkx BEGIN REACH ROUTING AR K KKK KKK
DO 1000 J=1,NDAY

c COMFUTE INDEX RAINFALL

71

C

c
c
C
c

o9
98

F(J)=0,.

o 71 IST=1sNST
FCOII=F(I)ERF(IST»dr» IMIXTH(IST»27)
CONTINUE

IF (P(J).BE.?.0) KNT=5

KNT=KNT~-1

0 1000 NNN=1»NH

CRRAKKKKKKKAKK KKK

FOR BASIC CONCEPT FLAN!
RUILT-IN DISC-STORAGE RELATION AT FELLSMERE GRADE REFLECT ---
1, FELLSMERE GRADE WEIR CREST=25. FT MSL» LENGIH=400. FT
2. DIS-STORAGE RELATION FOR WEIR+CULVERT FLOW ONLY
COMFUTE S/07T+Q/2 AT 1ST DAY OF SIMULATION

SNINW1I=STOL1(NNN)X12.1/D0T+R1 (NNN) /2,

TINFUW=0,

XXXk¥AND UPFER REACH INFLOW TO TOTAL INFLOWXXXXX

IF (NNN.GT.1) TINFW=Q(J»NNN~1)

AlID SURBASIN INFLOW TO THE HEAD OF REACH TO TOTAL INFLOW

IF (NLCH(NNN).EQ.Q) GO TO 98

NA=NLCH(NNN)

[0 99 I=1sNA

NN=LCH(NNN»I)

TINFW=TINFW+OL (JsNN)

CONTINUE
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aooonon

ALD OFF~-LINE RESERVOIR D1SCHARGE TU RH-4 REACH INFLOW
IF (NNN.EQ.4) TINFW=TINFW+DOFLN(J) .
ET FOR VALLEY SURFACE AND MARSH WILL BE TREATED HERE IN MCHR
NOT IN WEGT
MCC --- MARSH ET ADJUSTMENT COEFFICIENT
COMPUTE TOTAL INFLOW FOR ROUTING
REACH INFLOW FROM THE UPSTREAM REACH
QAV= (TINFUW+TINFWL (NNNY ) /2,
SNINW=GAY+SNINWL-Q1 (NNN)
AA=SNIIC 1y NNN)
IF (SNDNW,GT.AA) GO TO 174
BCIsNNND =0,
GO TO 201
174 DO 175 JR=2,10
AA=SNINW-SND ( JR » NNN)
IF(AA) 17691775175
177 QCJs NNN)=AOFW ( JR s NNN)
60 TO 201
176 Q(JyNNN)=AOFUW(JR~1» NNN) + ( SNINW-SNI ( JR—-1 » NNN) ) X
1 CADFW (IR y NNN) ~AOFW( JR~1 s NNN? ) / (SNIH( IR » NNN)
2-SND(JR~15NNN) )
GO TO 201
175 CONTINUE ,
RCJs NNN) =ADFW (105> NNN) + (SNINW-SNII( 10> NNN) D X (ADFW (105 NNN) ~
1 AOFW(PyNNN) )/ (SND(10sNNN)~SND (s NNN) )
201 CONTINUE
Q1 (NNND =R ( Jr NNN)

CRORKAOKRRAORK KK KKK

C
C

C

EASIC CONCEFT FLAN?
XXXKFELLSMERE REGULATION SCHEDULEXXXX
IF (NNN.NE.2) GO TO 301
STORG=STO1 (NNN)
NORMAL CONDITION DISCHARGE
Q261 =0,
QOFLN(J)=0.
IF (SOLM.LE.10.) GO TO 250
BLUE CYFRESS LAKE OUTLET STRUCTURE DISCHARGE
UNDER NORMAL OFERATING CONDITIONS
fF(IMJLE.4.ANDI.STORG.GE. 136800, QOFLN(J)=3000.
IF(IMJEQG.S.AND.STORG.GE,.117100.,) QOFLN(J)=3000.
IF(IMJEQ.46.AND.STORG.GE.B87700.,) QOFLN(J)=3000.
IF(IM.EQ.7.AND.STORG.GE,.B7700.) QOFLN(J)=3000.
IF (IM.EQ.8.ANDI.STORG.GE.117100.) QUFLN(J)=3000.
1F(IM.GE.9.ANDI«STORG.GE.136800.) QOFLN(J)=3000.
1F (SOFLN1.GE.SOLM) QOFLN(J)=0,.
STORM WATER DISCHARGE
(WHEN E.C. LANE EXCEEDRS 25.0» IE STORAGE GREATER THAN 156500)
XXX=GOFLN1-,6%S0OLM
YYY=,4%S0LM
IF(STORG.GE.156500.) GO TO 802
1F (KNT.GE.1) GO 7O 802
G0 TO 801
802 IF (XXX.LE.O.) ROFLN(1)=6000.
IF (XXX BT o004 o AND XXX LE.YYY)IQOFLN(II=6000 XK ((YYY=XXXD)/YYY)IXX.5
IF (XXX.GT.YYY) QOFLN(JI=0,
F96(J3=6000.-QOFLN(D)
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- C WHEN EB.C., LLAKE EXCEEDS 27.0» IE STORAGE GREATER THAN 245000)
IF(STORG.GE.245000.) GO TO 800
GO 70 80t

800 Q%6(J>=2000.-QOFLN(D)
IF(R96(J).GE.6000.) Q96(J)=6000.,

801 CONTINUE

GO TO 270
CREKKRXRKKXK
C EXISTING CONDITION OFTIDN!
C 5-96 DISCHARGE (WHEN BLUE CYPRESS EXCEEDE 25.2)

250 AAA=STORG-1146090.
IF (AAA.GT.35500.) AAA=35500.
IF (AAAGT.0.) R96(1)=1500.+4(2400.,-1500.)%(AAA/35500)
C TOTAL B.C. LAKE D1SC.=WEIR FLOW+CULVVERT+FLOW 70 OLR
270 Q1IINNN)=Q(JNNNI+QFE(J)+QOFLNCD)
301 CONTINUE
IF (NNN.NE.3.0R.SOLM.LE.10.) GO TO 199

c RAINY SEASON DISC. FROM OFF-LINE RESERVUILR

C MAY THRU SEFPT.
IF (IM.GT.?.0R.IM.LT.3) GO TO 196

C RESERVOIR DLRAWDOWN DURING NON-FLOODING FERIOGD
IF (Q(JsNNN>.GE.S5000.) GO TO 197

( ASSUME MAX. OF-LN DISC=1500. CFS

1IF (XXX.GE.O.) DOFLN(J)=1500.
IF (XXX LT.0.) DOFLN(J)=750.X(SOFLN1/(.6XSOLM))%X%k1.0
G0 TO 198
197 DOFLN(J)=0.
GO 70 198
C DRY-SEASON (0OCT.THRU APRIL)
196 DOFLN(J)=100-0(JsNNN)
1F (SOFLN1.LE.1000.0.0R.R(JsNNN).GE.100.3D0FLNC(JI=0,
198 SOFLN(J)=SOFLN1-DOFLN(J)%1.98
c ADJUST OFF-LINE RESERVOIR STORAGE FOR RAINFALL AND ET
SOFLN( D) =80FLN(IH (P (D -FE(IMIXMEC) /12 XA0L
IF (SOFLN(J)Y.LE.O0.)SOFLN(JI)=0.
SOFLN(D) =SOFLN(I)+Q0OFLN(J)IX1.98
SOFLN1=SOFLN(.J)
199 CONTINUE
STORH=(SNINW-Q1 (NNN) /2. 0)%DT/12.1

c ADJUST STORAGEs DUE TO WITHDRAW FOR 1RRIGATIONs ET AND DRAINAGE FUMPAGE
C STORAGE IN AF
G SURFACE AREA FOR MAIN CHANNEL SUBEBASIN(REFLECT CURRENT LAND USE)
» IN SUCH AREA RAINFALL FRODUCE DIRECT RUNOFF(SEE WEGT)
WIG=0.
c WITHDRAW FROM LAKRE WASHINGTON (RH #6) FOR MUNICIFAL USE = 1BCFS
IF (NNN.EQ.8) WIG=18,0%1.98
FMG=0.
STORH=STORH-WIGH+FMG-AWRH (NNNIXFE(IM)/12.%MCC
C ADllY LOCAL INFLOWS AT LOWER ENDIN OF THE REACH

IF (NLCF(NNN).ER.0) GO TO 203
NE=NLCF (NNN)
D0 202 I=1,NE
NN=LCF (NNN»> 1)
QCJsNNNY =G (Js NNN) +OL (s NND
202 CONTINUE
203 CONTINUE
IF (STORH.LE.O.) STORH=0,
STO1 (NNN)=STORH
STO(Js NNN)>=STORH
 SNDNW1=SNDNW
TINFW1 (NNN)=TINFW
1000 CONTINUE
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WRITE (ID»506) Q%4
WRITE (ID»507) QOFLN
WRITE (I0»508) SOFLN
WRITE (I0»S0%9) DOFLN
DO 2000 NNN=1,NH
WRITE (I0»500) NNNs»IM»IY»(QCIsNNN)»I=1,31)
WRITE (I0»501) NNNsIMr»IY» (STOCISNNN)»I=1,31)
IF (IPRNT.EQ.2HNO) GO TO 2000
NRCH=2HNO
IF (NNN,GE,?) NRCH=2HNO
IF (NRCH.NE.2HNO)
IWRITE (I0»548) NRHC(NNN) » (TIAACNNNYI)»1=1510)s (IBE(NNNsI)»I=1,2)
NH1=LCH(NNN,1)
NH2=LCH(NNN»2)
NH3=LCH(NNN:3)
NHA4=LCH(NNNy4)
NHS=LCH(NNN»3)
NHO=LCH(NNN» &)
NH7=LCH(NNN>»?7)
NHB=LCH(NNN»8)
NHP=LCH(NNN»9)
NH10=LCH(NNN»10)
NF1=LCF (NNN»1)
NF2=LCF (NNN:2)
0o 97 J=1sNDAY
NR=NRH (NNN)
IF (NRCH.EQ.2HNO) GO TO 97
WRITE (I0»570) JsOLCJsNHI)»OL(JsNH2) »OL (JyNH3I 2 OL (JsNH4A)
120LCIsNHT) »OL(JsNHS) s DL (U NH7 ) »OL (s NHB) yOL (U2 NH?) » OL ( Js NH10) »
20LCJsNF1YsOL (I NF2) > QCI/NNN) » STOC(J s NNN)
97 CONTINUE
2000 CONTINUE
c KKKKKRKKK KKK KKK KKK KK
500 FORMAT (2Xs 'RH-"»I2s1X» '~NISCHARGE »214/(10F10.0))
S01 FORMAT (2X» ‘RH~"»I2s1Xs '~STORAGE’»214/(10F10.0))
506 FORMAT (3X» 'DISCHARGE THRU S§-967:/(5X»10F10.0))
S07 FORMAT (3X»y QCOF-LN)‘»/(5X»10F10.0))
508 FORMAT (3X» 'S(OF-LN) IN AF’ s/(S5X»10F10.0))
S09 FORMAT (33X ‘D(OF-LN)‘»/(5X»10F10.0))
510 FORMAT (SX» 'WATER SURFACE AREA IN ACRES FOR EACH CHANNEL REACH,
11 THRU 13» USED FOR COMFUTING CHANNEL REACH ET‘/(10F10.0))
520 FORMAT (2X»10F10.0)
U30 FORMAT (2X»,I3)
531 FORMAT (2X»4F15.2)
932 FORMAT (10X, "DISCHARGE-STORAGE RELATION FOR REACH --7 I5s//)
533 FORMAT (2X» "D/ »2X»10F10.1/2X» 'S57»2X»10F10.1)
534 FORMAT (2X»1513,F10,3)
548 FORMAT (1H1,10X, ‘STREAM REACH -—/»15/103X, REACH REACH’ /
1/0ATE »12I8,92Xy "OUTFLOW STORAGE’/)
570 FORMAT (I14,12FB.1,3X»2F10.1)
580 FORMAT (2X»2F10.2)
S8 FORMAT (SX» INITIAL REACH DISCHARGE AND REACH STORAGE’,/
1¢1X,12F8.0))
RETURN
END

coon
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KKKKXK LINK XkkkxX

Xkkkk SFPECIFIC DATA GENERATION AND FROGRAM LINKAGE XXX*
SUBROUTINE LINK (IO»ISHE)

COMMON A(954560)»ASB(50)» JUyRKyNNLDC12)»FPE(12)»QRUC(31)
COMMON RF(20:31512),5M(924)»SMSR(60)»EFX(924:60)s5T1(954560)
COMMON STMIN(9:4) s TH(20s60) yNST»SUR(Fs4+60)»lILET(994560)»SOVL(40)
COMMON IFNT(40)» IRNG(60)sTR(E0) X (60)sA0C60)

COMMON AWTRM(60) »AWTRU(60)

COMMON QITDV(31)

COMMON COVER(9»4)

DIMENSION 0<¢(31),A01(60)5AT1(460)y0L(31560)»RCHE(31)
NATA DTSDELT /24.51,0/

XkkX¥ DEFINE SIMULATION FERIOD XXkX¥x

READ(15,500) IMF,IYF»IMLIYL
WRITECIO»ySO6)IMFs IYF» IML 1YL

IM1=IMF

Iy =IYF

NDYR = 345

NNDO(2)=28

IM2 = 12

IFCIYWLNEJIYF) IM1 = 1

IF(IY.GT.IYL)Y RETURN

IF(IYLEQ.ITL) IM2 = IML

1aa = IY-(IY/74)%4

IF(IAA.ERQ.O0) NND(2) = 29

IF(NND(2) .EQ.29)NDYR = 366

WRITE(1+530)1Y

READ(1»S23) IFRNT

WRITEC(IO»SO1)1IY

Xkkkkx CLIMATOLOGICAL DATA XXXXX

WRITE(1+577)

READ(15323)IFNR

CALL CLMDOCISB»IFNRyIM1»IM2yIY»I0)

KKK KKK KKK KKK KKK KKK A KoK KK A KKK KKK Ok K

¥RKKKKXKK RUNOFF SIMULATION AND ROUTING(SUEB-BASIN X MALIN CHANNEL) XXXXX
D0 200 IMM=IM1,IM2
no 210 I=1-ISEB

IF ((IPNTC(I).EQ.1.AND.IFRNT.EQ.2HYE) .OR. (IMM.EQ.IM1.AND.IY.EQ.
1TYF)) WRITE(IO»S19) 1» ASB(ID
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1460

500
501
502
n0é
919
523

530

577

KXKkAkKRkX SUBROUTINE FOR SUB-BASIN RUNOFF XXXXXXX
CALL WEBGT(I»IM1,IMM»10sIFPRNT)
INTERRASIN DIV (SB 2-993-693-723-13)
IF(I.EQ.18.0R.I.EQ.26.0R.,I.EQ.27,.0R.I.EQ.33)URITEC(IN,502)I,Q1TIV

I PLANNING UNIT NO

QRO R/70 AT OUTLET OF THE SUB EASIN
IM1 1ST MONTH OF S1MULATION

IM2 LAST MONTH OF S1IMULATION

NOAY=NNDI( IMM)
SUBROUTINE TO COMPUTE FUMF DISCHARGE

CALL PUMP (IsNDAY,QRO)

CALL UPNR (IY>IMMsI»IO>DTyNNOC»NDAY>IM1»GRO)
XkkXX MSKG ROUTING -— CHANNEL ROUTING XXXxXxX
1F (TK(I>.EQ.0.,) GO 7O 350

KKK K KKK KKK KKK AKX K NOKK KKK KKK K KKK KKK KKK K
TRI=TK(I)

XI =X(I)

ADT =A01(I)

AIT =AT1(I)

IF (IY.EQ.IYF.AND.IMM.EQ.IM1) AOI=A0C(CI)

1F (IY.EQ.IYF.AND.IMM.EQ.IM1) AII=A0CI)

XRKKKKK PLANNING UNIT CHANNEL ROUTING XEKEXXXKX
CALL MSKG (TKI»XI»DELT»QRO»AIIsADIsNDAYsOrJI0»IMM»IMI»IY21YF)
DO 160 K=1,NDAY
OL(K» I)=0(K)

CONTINUE

AI1(I)= QRO(NDAY)
AlDL(I)= OL(NDAY.I)
GO T0 210

DO 351 K=1,NDAY
OL(K»1)=QRO(K)
CONTINUE

XEXKKKX MAIN RIVER CHANNEL ROUTING XXXXXK¥Xk

CALL MCHR (DBTsNDAYsOL»IO0»>IY s IMMyIMI>IYF»IFRNT)
CONTINUE

KREKKKERKKEREKKK KKK KK
IY=1IY+1
GO TO 30
FORMAT (2X:5I4)
FORMAT (1H» X%%k%xX%x SIMULATION FOR —— 1912y "XKKXX‘»/)
FORMAT (2Xy» "Q(INTER~BASIN DIV,)’ s “SB-'»13/(5X»10F10.0))
FORMAT (10X, 'SIMULATION FERIOD’»SX»I4:158:5X» ' T07514,15)
FORMAT (5X» 'SB—='»14»2X»"D.A., = “5»F10.15 " ACRES)
FORMAT (10A2)
FORMAT (2X, /SIMULATION OUTFUT TO EBE FRINTED FUR YEAR’y»I8,3Xs’YES
10R NO“)
FORMAT (2X, "WILL RAINFALL IIATA BE FRINTED: YES OR NO’)
END
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c Xkkkk CLMD dokkxx

C

C CLAMATOLOGICAL DATA INFUT (RAINFALL & ET DATA)

c

(082232252 003 08089933322 8200330000000 0082002222232 0300200000338 0232233282335%% %,
Cx TO READ FAN EVAPy THIESSEN WEIGHTING FACTOR AND DAILY RAINFALL AMOUNT X
Cx FOR EACH RAINFALL STATION UF TO ONE YEAR’S DATA X

O K K K K KK K KK KK K K K KKK 3K KK K KKK KKK KK KK K K K KKK 3 KKK 8K 0K 0K 20K KK KK KK KK KK KK KKKk K
SUBRROUTINE CLMD (ISE»IFNRyIM1yIM2+IY»10)
COMMON A(954,60)rASB(60) »JJsRK
COMMON NND(12)yPE(12)»QROC(31)»RF(20531512),8M(954)
COMMON SMSB(S0)sEFX(9s4560)
CUMMON ST1(954,60) STMIN(?»4) s TH(20560) yNST»SUR(F94560)
COMMON DLST(954,60)» SOVL(L0)»IPNT(60)
COMMON IRNG(60)»TK(40)»X(60)sA0(40)
COMMON AWTRM(60) s AWTRU(S0)
LUIMENSION IRF (5
aTa FEC/0.79/
o
Lo 3 2K 2K e K KK KK KK K KKK K K KKK KK KK K KKK KK KR OR K NOK KK KKK KK KKK KK KKK KKK KKK KKK KKK
033K 230K K K K KK KK K 3K 3K 3020 3 30 3K K K K 0K A KK K 0OK KK KK O 3KK KKK KK K K KK K KKK KK KK KK KK KK K
c XKRRKKKKXK RAINFALL DATA MANIPULATION XXKKKKKKKK
READ (15,508) NST»NEWTH»NFE
WRITE (I0,508) NSTsNEWTH»NPE
IF (NPE.EQ.0) GO TO 10
READ (15,500) FE
WRITE (I0,501) FE
C ¥Xk%k¥x%x DAILY FUTEN. ET» IN INCHES XXXkxx
NG 40 I=1,12
40 PECI)=FPE(I)/NNDC(I)XFEC
10 IF (NEWTH.EQ.Z2HNO) GO TO 11
IF (IFNR.EQ.2HYE) WR1TE (I0,551)
o 12 I=1,1SB
READC1S,5350) (TH(IS»1)»I5=1,NST)
IF (IPNR.EQ.ZHYE) WRITE (10,552) I» (TH(IS»1)s18=1sNS1)
12 CUNTINUE
11 CONTINUE
o READ R/F UATA (FOR UF TO A YEAR)
B0 S0 I=1,NSYT
READ (15+523) (IRF(IR)sIR=1,5)
IF (IPNR.EQ.2HYE) WRI1TE (I10:%510) 1e¢ (IRF(IR)»IR=1,%)
0o S5O IM=IM1,IM2
RFM=0.
IND=NNDCIM)
READ <(15»515) (RF(1sIF»IM)sIF=1sINID
IF (IPNRJ.NE.2HYE) GO 10 SO
WRITE (105S514) IM»(RF(1»IF»yIM)sIF=151INID
B0 51 1F=1ys1ND
351 RFM=RFM + RF(Is1F»IM)
WRITE (10,516) RFM
50 CONTINUE
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KKK KAK KKK KK KKK KKK KKK KKK KK KKK

FORMAT
FORMAT
FORMAT
FORMAT
FURMA
FURMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
RETURN
END

(2X912F6.2)

(10X "MUNTHLY FAN EVAFP IN INCHES’/12F6.2)

(2X9»135A2511)

(/710X "DAILY R/F AT STATION’ )y 4XsI2»10Xy ‘8S1A Il. —=7y%HA2)
(SX9 143X 16F6.29/(12X916F642))

(8XsBF8.2)

(15Xy “MONTHLY TOTAL‘»F10.2+//)

(2X»SAZ)

(16F5.2)

(10X "THIESSEN WEIGHTS  »3Xs’/ (RAINFALL STATION X P.U.) ‘)
(SXsI3»3X220F6.2)
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XEXX%Kk WBGT ——-—~ RAINFALL/RUNOFF SIMULATION XXXkX¥

200K 30K 3K K 3K K 3K 3K KK 3K K 3K 30 KOK 3K 3 2K KK K K 20K K 3 K K K KKK KKK K KK KKK KKK KK KR K KK KKK KKK KK KK KK KKK

Cx ¥%k%kkk SIHM RAINFALL-RUNOFF MODEL XkkkxX X
SUBROUTINE WEGT(I»IM1»IMs»I0»IFRNT)

Cx X

Cx UFFER ST. JOHNS BASIN SUR-BASIN RUNOFF SIMULATION b 3

Cx BASED ON LU AND SOIL X

C 0 AR HOK KKK 3K AR K KK K KKK K KK K KKK 3K KKK KK KKK KK KKK KKK KKK KKK KKK KK KRR KKK KKK KKK K

o00O0n

G k) =

COMMON A(9s4560)»ASR(60) » JIsKK

COMMON NNDC(1I2)sPECLI2)»QRO(31)yRF (202 31512)»8M (% 4)
COMMON SHSB(&0) sEFX(P54»60)

COMMON S8T1(95454602»STMIN(P»4)»TH(20,60)NST,»SUR(F24560)
COMMON DLST (954,460 »SOVL(40)» IFNT (60)

COMMON IRNG (60)»TK(40)»X(60),A0(560)

COMMON AWTRM(40) s AWTRU(L0)

COMMON QITDV(31)

COMMON COVER(954)

DIMENSION AWL(%»4)>BF(954)sDEF(31),EV(31)
NIMENSION F(31)s RO(F»4)»ST(9:4)sBF0(9>4)
DIMENSION SURFD (994),SITIV(Z)

DATA A$,B%$»C$/0.2.105-12./

DATA CDET/.15.2»:8r 1515019 .15,.15.2>»
¢1242948241201rels41lr0ls ey
e19429482413035 1001901902
e12e2948re3r0dr0dlrelrels 2/

DATA FLTRD/0.75/

(9233032200330 08233 320322333324 22023 08333023322 22322 0030300322402 2305 232008 22022084

Cx

€T
ST1
RO
EBF
EFO
nLs

UFFER ZONE SOIL WATER STORAGE X
INITIAL UPPER ZONE SOIL WATER STORAGE X
OVERLAND FLOWs INCHES ' b
UFPFER ZONE LATERAL BASE FLOUW» INCHES *
LOWER ZONE LATERAL BASE FLOW» INCHES X

T LOWER ZONE STORAGE DEFLETION, INCHES X
X

C**X***********X****X***X*X***********X*******X*X**X****#*X***X*X*******X*X***

c

]

10

RRKKKK KKK INITIALIZATION KKKAKKAKORK KKK
IRN=IRNG(I)
Do 10 J=1,J4J4
00 10 K=1,KK
ET(JPRKI=STI(Js K1)
FOR MAIN CHANNEL SURFACE WATER AND MARSH AREAS
IF (IRNJEQ.20,AND. (J.EQ.F.0R. J.EQ.32) ST(IKI=SM(J»K)
FOR UFLAND SURFACE WATER ANIY MARSH AREAS
IF (IRN.NE.20.AND. (J.EQ.9.0R.J.EQ.3)) ST(JsK)=SM(JsK)
RO(JsKI=0,
BF (J:K)=0,
RBFOC(JYKI=0,
CONTINUE
IFP=IFNT(I)
NI:=NNDCIM)
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BEGIN MONTHLY TIME LOOF OF SUB EASIN R/0 SIMULATION

REMO=0,
QM0=0.
QROM=0.
FM=0.
EVM=0,

BEGIN DAILY TIME LOOP
1IF (IP.EQ.1.AND.IPRNT.EQ.2HYE) WRITE <(I0»%5135) IsIM
0o 30 Ibh=1ysND
Q=0,

QE=0.
EVTOT=0,
STSE=0.
SURSE=0.
FCIny=90,

COMFUTE UFPER ZONE SOIL WATER STORAGE ANLI OVERLAND
DETENTION STORAGE IN SUR BASIN
AT BEGINNING OF THE DAY, IN INCHES
KKEKKKKKKKKKKK KK KK KKK
STSE UFFER ZONE STORAGE IN SUB EASIN» IN INCHES
SURSE OVERLAND DETENTION STORAGE IN SUB BASIN NOT WITHIN MAIN CHANNEL WAT
SURPD FREVIOUS DAY SUR
SUR DETENTION STORAGE 1IN AN ELEMENT

STSE=.0

SURSE=,0

AS=ASB(I)

IF (IRN.EQ.20) AS=ASB(I)-AWTRM(I)

IF (IRN.GE.10.AND.IRN.LE.15) AS=ASB(I)-AWTRU(I)

Do 72 J=1»JJ4

no 72 K=1»KK

SURFO(J»sK)=SUR(.JsK»I)

IF (IRNJEQ.20.AND, (JJ.EQ.?2.0R.J.ER.3)) GO TO 72

IF (IRN.GE.10.AND.IRN.LE.15.ANI'. J.EQ.9) GO TO 72

STSB=(ST(J»K)XA(JsK»I)/AS)+STSE

SURSB=(SUR(JyKs» I)%A(JsK» 1) /AS)Y+SURSE

CONTINUE

WATER AVAILABLE FOR RASEFLOWS AY BEGINNING OF THE DAY
(UPFER ZONE)

BFST=8STSE

AA=SMSE(I)

IF (BFST.GT.AA) BFST=GMSE(I)

RENT=BFST-SMSB(I)XCIRN

IF (BSNT.LT.0.) BSNT=0.,001
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71

81

712

710

711

KRKKKAKK KKK KK KKK KKK

BFSEO SUBRBASIN EBASE FLOW CONTRIRUTION FROM LOWER ZONE, THE DEPLETION

IN LOWER ZONE STORAGE DUE TO THIS LOSS MUST EBE
RECHARGELl FROM UFFER ZONE ACCORDING 70 A FREDESCRIRED
FUNCTION OF UFFER ZONE STORAGE
BFSE SUBBRASIN BASE FLOW CONTRIBUTION FROM UPFER ZONE
EFSE & BFSBO IN CFS
CONST=0.75
RFSBO=ASKEXF (C%)XCONST
NO BASE FLOW FROM LOWER ZONE IN VALLEY SUBEASIN
BFSE=CONST# (ASXEXF (A$XESNTXX2+BS$XHBSNT+($) ) -BFSEO
IF (IRN.EQ.20) BFSHEO=0.
IF (IRN.EQ.20) BFSE=0,5XKBFSE
EFSE % BFSRBO IN ACRE-FT
IF (BFSE.LE.0Q.) BFSE=0,
BFSE=1.98%EBFSE
BFSEO=1.98%BF SEO
COMFUTE AVERAGE RAINFALL BASED ON THIESSEN METHOD
DO 71 I8T=1s NST
FOLD=F (I +RF(IST»IN» IMI)XTHCIST» 1)
CONTINUE
SURFACE STORAGE AND R/0 FOR EACH ELEMENT
LOOF OVER EACH LU
10 80 J=1,J4d

LOOF OV EACH SO0IL

NG BO K=1sKK
NO INFILTRATIONs NO CHANGE BOTH IN UFFER ZONE STORAGE AN
LOWER STORAGE»> NO BASE FLOW. ET WILL BE CONSIDERED IN MCHR
MAREH AND WATER AREAS AND RUNOFF EQUAL TO RAINFALL

IF (IRN.EQ.20.AND.(J.ER.?.0R.J.EQ.3)) GO TO 490

IF (IRN.GE.10.ANII.IRN.LE.I1S5.AND.J.EQ.?) GO TO 450

AR=A(JIKy I

IF (AAL.EQ.O0,) GO TO 8O

BF & BFO IN INCHES
XKKKKKKKKK KR KKK KK KK KK

EF UFPER ZONE BASE FLOW FROM SUB-UNIT (OR ELEMENT) FROFORTIONED

ACCORIING TO SUB-~-UNIT UFPER ZONE STORAGEs 1IN INCHES
BFO BASE FLOW FROM LOWER ZONE EVENLY DISTRIBUYED ON ENTIRE
8.B.» INCHES
EBF (JyK)=BFSBX(ST(J»K)/STSE)/A(JsKs 1) %12,
BFO(J»K)=BFSEBO/ASX12.

Xkx%x%k SURB-UNIT STORAGE, IM INCHES XXXXxX
XEKKROKRXX SUR-UNIT SURFACE WATER EXCESS XEXKXKKKRXX
SS=F(ID+SUR(J»Ks 1)
IF (ST(JsK).GE.SM(JsK)) GO TO 710
Ir (SS.LE.0.) GO TO 711
AA=SS-0 2K (EMIUIKI~ST(JsK))
IF (AAJLE.O,) AA=0,00001
FLT=SS-AA%X2., /(SS+0.BX{SMIUIRI~-ST(JsK)))
FLT=FLTRDXFLT
IF (FLTLLE.O.} FLT=0.
SUR(JyKy»I)=8S-FLT
STCIyRI)=8T(J»KIH+FLT
GO 7O 711
FLT=0.
GO 70 712
CONTINUE
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cC Xkk%k% SUB-UNIT STORAGES AFTER BASE FLOW XXXXX
AA= ST (JsK)-RBF (J»K)
BR=STHMINCJ»K)
IF (AA.LT.EE) GO TO 700
ST K)=AA
GO TO 701
700 BF(J>R)=ST(J>K)~STMINC(JIYN)
IF (BF(JyK).LE.O.) BF(JsK)=0,
ST(J»K)I=STMINCJIK)
701 DLST(J» Ky D)=DBLST Iy Ky DIFBFOCIsK)
KKK KKK KKK KKK KKK AR KK KRR KK KK KKK KKK KKK KKRKKR KR KK KKK KKKK KKK KKK KKK KK
AR KK ORI KKK KOKKOK KK KK K KKK KKK KR KKK KKK KKK KKK KK KKK KKK K IOKR KKK KKK K
Xkkk¥ ET BASED ON UFFER ZONE STORAGE XXXX¥
AA=ST(JyK)
EUCII=FE(IM)X(AAR/SH(JyK) I XX, 80
C FOR WATER SURFACE AND MARSH
IF (JJEQ3.O0R.JLEW.Y) EVIIN =RV (INI X1, 20
40  AA=ST(JsK)
ST RK)= ST(JsK)-EV(LL)
IF (ST(JK).GT.STMINCIK)) (GO 10 800
BB=STMIN(J»K)~-ST(JsK)
HLSTC(Js K I)=LULST (JsK» 1) +EB
ST(JrKI=GTMINC(JI»K)

oo

SEF=0,
30 10 810
c *x¥xxx FERCOLATION FROM UFFER ZUNE 710 LOWER ZONE XXXKXX
800 SEP=ILST(JsRKy1IX((ST(IKI-STMINC(IsRII/(SM(IrKI-STHMIN(Is N} ) IXX1,
C END OF DAY LOWER ZONE UEFPLETIUN

810 DA=DLST(JsK»I)-SEF
IF (DALGE.O.) GO TO BZ2O
n=0,
SEF=DLST(JsKyI1) - LA

B20 DLST(JsyKsI)=DA

N XKXXX UFFER ZONE STORAGE AFTER FERCOLATION AND ET RKXkX
ST(J»KI=8T(JsK)~SEF
AA=ST(J»K)
BRE=STMIN(J»K)
IF (AALLT.BEB) ST(JyKI=STMIN(JIK)

[ KKKKXXX OVERLAND FLOW SIMULATION XXXXXXX

C COT=CDOET(J»K)
COT=COVER(JsK)
IF (IRN.EQ.20) CDT=1.0

c ROCJsK)I=(1.-COTI>XSUR(Js K1)
RO(J»K)=COTRSUR(J»K»I)%0.7
AA=RO(J»K)
IF (AALLE.O0.) ROCJKI=0,
SUR(JIK» I)=SUR(Js K I)-ROCIIK)
AN=SUR(JsK» 1)
IFCAA.LT.0.ISUR(JsK»T2=0.
GO TO 725

650 DLST(JsK»I3=0,

BFOCJ»KI=0.
BF(JsK)=0.
ST(JsK)=0,

EVCIN =0,
ROCIsKI=F (I
C XKKRXXMODIFY ET WITH WATER EBALANCE EQUATION kkX¥Xx
™ THIS MODIFICATION WAS DELETED JULY 26,1978
725 CONTINUE
c RESET FREVIOUS DAY VAl UE

STI(Jr Ky I)=8T(JsKD)
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R/70 FOR EACH LU » CFS
Q=Q+RO(J>KIXA(JsK»1)/12,/1,98
IB=QB+(BF (JsK)+RBFOC(J>KIIKA(JIK»I)/12,./1.98
EVTOT=EVTOT+EV(IDIXA(JIsK>»I)/ASEB(I)
80 CONTINUE
QROCIDN =Q+QE

MODIFY SUBBASIN RUNOFF INTO S1. JOHNS SYSTEM TO CONSIDER

INTEREASIN DIIVERSION

CDIV = DIVERSION COEFFICIENTs CDIV=0., FOR COMFLETE DIVERSION

AND CDIV=1, FOR NO DIVERSION.

Chiiv=1,
IF (I.EQ.3) Chiv=0,
IF (I.EQ.18) CDIV=,32
IF (I.EQ.26) CDIV=0,
IF (I.EQR.27) CDOIV=0.0
IF (I.EQ.33) CDIV=,0
QAITOV(IIN =QROCITOD ¥ (1 .-CIIIY)
INTER-BASIN DIV, FROM FELLSMERE DRAINAGE DIST.
IF (I.NE.18) GO TO 150
SITOV(1)=SITIW(1X+QITDVCID)
QITOVC(IN)=1097.
IF (SITDV(1)LE.QITRVUCID)) QITDUCID)=0,
SITOIW(1)H)=8ITIVW(1)-QITOV(ID)
150 CONTINUE
GROCIDD=QAROCIDXCIIV

STSE SE SOIL MOISTURE STORAGE» IN
Q SURFACE RUNOFF» CFS
Qe RASE FLOW. CFS
QRO Q + QF
SURSE SE SURFACE WATER SURFLUSs IN
F RAINFALL s IN

IF (IPRNT.EQ.2HNO) GO TO 30

DST=0,

00 450 IndJd=1,JJ4
g 450 IDRK=1,KK
LDST=0STH+OLST(IDJIs IDKK» TXXACIDJIS» IDKK» 1) /ASEC(ID)
450 CONTINUE
IF (IF.EQ. 1)
LWRITE (I0»520) IL»STSEsQyQEsQROCID) sSURSESF(IN) »EVTOT»OST
QEMO=QEM0O+QE
QAMO=QM0+Q
QROM=QROM+QAROCII)
FM=FM+F (10D
EVUM=EVM+EVTOT
30 CONTINUE
IF (IPRNT.EQ.ZHNO) GO TO 20
IF (IF.EQ.1)
1WRITE (ID»S00) QMO»QBMO» GROMsFM»EVM
20 CONTINUE

500 FORMAT (X 'TOTAL »10X»3F10.2+10X2F106.2)

S15 FORMAT (5Xy ‘SE——"313935Xs”’ MONTH »I3»/10Xs "IIAY ' s6Xs “STSH»
16X "QSUR’ sSX» ‘RBASE s 7Xy ‘HIS s 3Xs "SURSE 56X "HAIN»
26Xy "EVAF/ /17X "IN IN. 94Xy "IN CFS 36Xy "CF3 36X CFS 7
E7Xs "IN 24Xy "IN INL/SXs "IN IN, sSXs“IIST /)

520 FORMAT (10X»I13,9F10.2)

530 FORMAT (9F10.2)

RETURN
END
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KKKKKFUMF ~—~ PUMF DISCHARGE ROUTING XXXXxX

SUBROUTINE FUMF (IsNIAYSFI)

DIMENSION FI(31)s CST(60)» CFP(60)
ROUTING FOR FUMF STATION CONTROLs TO BE FERFORMED BEFORE
RESERVOIR AND CHANNEL ROUTING

I ————=- SUREBASIN SEQUENCE NO.
NDAY —--=—- NO. OF DAY IN THAT MONTH
FI -==m——-- DAILY INFLOW TO FEEDER CANNAL
AND RESULTING FUMP DISCHARGE FROM SUEBBASIN, CFS.
€8T ———-- STORAGE IN FEEDER CANALs CFS-DAY.
CP —-———== DESIGN FPUMFP CAPALITYs (FS.
FLOW REDUCTION DUE TO INTEREBASIN DIVERSION WILL RE
CONSIDERED IN SUBROUTINE -—-WRGT----.

DATA CF'/Oc !00 1910’29o 9600'!24954 !00 )560 ’00 ’04 ’390 !O‘ !55¢ Yllo !150 y
049326495934 20430.»
0.981.978.90.5187.90.5592.90.987:950.90.904939:.217%.>»

00 !00 !00 !00 ’1750 ,00!
43,90490490421774904504227421922,242,50,90450.,30450.90.,7
00 !0‘ ’00 !0‘/

FLAG TO DETERMINE FUMF CONTROL
IF (CF(I}.LE.O.) RETURN
ASSUMEING FEEDER CANAL INITIAL STORAGE

IF (KCST.EQ.9992) GU TO 20
0 40 J=1,60

CST(H =0,

KCST=999

Do 10 J=1,NIAY

FI —--===-- RUNOFF INTO FEEDER CANAL

CST(I)=CST(I) + FICD)

IF (I.EQ.4%5) CST(I)=CST(I)+FI(J)%0.68
IF (I.EQ.49) CST(I)=CST(I)+FI(JI%0.81
IF (I.EQ.50) CST(ID)=CST(I)+FI(I)%X0.07

GRAVITY FLOW FROM SUE-BASIN FARTIALLY SERVED WITH FUMF STATION
(TO BE MODIFIED WITH UFDATED DATA)

GVT=0.

IF (I.EQ.45) GVT=FI(I)>%0,32

IF (I.EQ.49) GUT=FI(I)X,19

IF (I.EQ.50) GVT=FI(I)%*.93
FI ===-- SUERASIN FUMF DISCHARGE

IF (CST(I).LE.CF(I)) FIC(J)=0,

CSTF=2.%CFP(I)

IF (CST(I).GT.CF(I}.AND.CST(I).LE.CSTF) FIC(H=0,5%kCF(TI)+GVT
IF (CSTC(I) WOGTL.CSTF) FICD)=.9XCFP(I)+GVT

CET(I)=CST(I)-FICJ)

CONTINUE

RETURN

END
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174

177

176

SUBROUTINE REVR (Qs10sDT»AOFWSHNNICsALAZ>AZ»A1>5TO1sNDAYSFE
1IY» ING)
DIMENSION FI(31)y Q(IL)H>A0FWC10)»yS(10)»SNIC10)sSTO(I1) s NNDC(12)
DISCHARGE (CFS)~-STORAGE(AF) RELATION
DO 10 I=1sNDAY
FICI)=Q(I)
QCI)=0.
STOCI)=0,
TAYLOR CREEK RESERVOIR
IF (IY.LE.OO.AND.ING.EG.4) GO TO 40
AaV=0,
SNIONW=0.,
IF (IY.EQ.49) WRITE (I0:500) AQFUW»S
30 20 I=1,10
SNI(I)=S(I)X12.1/DT+AQFW(I) /2,
COMFUTE S/DT+Q/2 AT THE 18T DAY OF SIMULATON
SNDNW1=STO1%12.1/DT+R1/2,
O 30 J=1,NDAY
IF (J.EQ.1) GO TO 190
QAV=(FI(ND+FI(I-1)>/2,
SNDNW=QRAV+SNDNWI-Q(J-1)
AA=GNII(1)
IF (SNINW.GT.AA) GO TO 174
Q¢J)=0,
GO TO 201
Do 175 JR=2s10
AA=SNDNW-SNIN(JR)
IF (AR) 176+177+175
QCJI=A0FW(JIR)
GO TO 201
QII)I=A0FW(JR-1)+ (SNIONW-SNIN(JR-1) I X (ADFW (IR -AOFW(JR-1) )/

1(SNDCJR)I-SND(JR-1))

GO TO 201
CONTINUE

Q(D)=A0FW10)+(SNINW-SNI(10) )X (AOQFW(L10)-AOFW(D) )/ (SNUI(10)-SND(?))

60 70 201

R(H=Q1

SNINW=SNINW1

CONTINUE
ADJUST RESERVUIR STORAGE» DUE TO SEEFAGEs FUMFPAGE
RAINFALL ALREALY ACCOUNTED IN USFU MOLEL
STORAGE IN AF

STO(SI=(SNDNW-Q(J) /72 2%kUTY /12,1
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SURFACE AREA 1IN AC
Al»A2yA3 TO HE NETERMINED
AJUST STOURAGE FOR ET
SPG6=0,
FHF=0,
AA=A1+AXSTOC(II +A3XSTO (I XX2
MCC ---- MARSH ET COEF ALJUSTMENT
MCC=1,20
STO(J)=STO(J)-SFGH+FMF-FE/12. XAAXNMCT
SNIONW1=CNIINW
30 CONTINUE
G0 170 1
40 READ (15,3501) (Q{J)sJd=1NDAY)
AA=ATHARXSTOC( I +AIXSTO( I ¥%2
g 2 J=1NIAY
STO(J)I=STOL1+(FI(H)~-ACI)r%1,98~-FEXAA/12XMCC
STO1=8TO(J)
2 UONTINUE
1 Q1=Q(NDIAY)
STO1=STO(NDAY)
WRITE (I0»S503) STOCNDAY)
$500 FORMAT (10Xs 'RESERVOIR ROUTING’»/5X»
1/DISCHARGE’» 10F10.,25/7Xs STORAGE»10F10,2)
501 FORMAT (2X510F7.1)
$03 FORMAT (10X» 'STORAGE AT THE END OF THE MONTH’s F10.2)
RETURN
END
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XEKXK MSKG -~ CHANNEL ROUTING XXk¥X
SUBROUTINE MSKG(TK»Xs»DELT»IsAI»AO>NDAY» (s 10, IMM IM1,1IY>IYF)
REAL I

UIMENSION I(31),0(31)

DEN=TK*(1.,-X)+.S%DELT

Cl1=DELT/DEN

C2=(,SXDELT-TK¥X) /DEN

0C1)>=A0 +C1X<CAI-A0)+ C2¥(I(1L)-ATI)

NL=NDAY-1

0o 10 J=1y ND

OCJ+1)=0C(DH+CIXCTI (-0 ) + C2X(T(U+1) T¢I
CONTINUE

RETURN

END
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Al

AS

AA

AB

AC
AIl,AII
AO

AOF
AOFRN
AOFW
AOI, A0
AOL

AS

ASB
AWRH
AWTRM
AWTRU

BB

BS
BF
BFO
BFSB

BFSBO

APPENDIX C

LIST OF SYMBOLS
Land area matrix
Temporary variable assigned to discharge
Base flow coefficient
Temporary variable assigned to discharge or area
Constant used to adjust storage area due to change in storage
Constant used to adjust storage area due to change in storage
Temporary variable assigned to surface runoff or outflow
Initial outflow
Discharge in dry season
Discharge in rainy season
Discharge of a channel reach
Temporary variable assigned to surface runoff or outflow
Area of off-line reservoir
Temporary variable assigned to effective area of a subbasin
Area of subbasin
Total open-water and marsh areas of a channel reach
Open-water and marsh areas in valley
Open-water area in upland
Temporary variable assigned to minimum soil-water storage
capacity in upper zone
Base flow coefficient
Lateral base flow from upper zone
Lateral base flow from lower zone
Subbasin base flow contributed from upper zone

Subbasin base flow contributed from lower zone
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C$ Base flow coefficient

CDET,CDT Surface runoff coefficient

CDIV Flow diversion coefficient

CDRN Constant

CN SCS Runoff Curve Number

Cp Design pump capacity

CSIN Constant

CST Storage in feeder canal

DA Current storage deficiency

DLST Storage depletion in lower zone
DOFLN Discharge from off-line reservoir
FI Daily inflow to feeder canal
FLTRD Constant

1 Subbasin Number

TAA Local inflow number entering at the head of a river reach
IBASIN Name of drainage basin

IBB Local inflow number entering at the foot of a river reach
IMF,IM1 First month of simulation

IML,IM2 Last month of simulation

IMM Month of simulation

IND Number of days in a given month
Ip Flag to print

IPNR Flag to print

IPRNT Flag to print

IRF Rainfall station identification
IRNG Flag to routing destination
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IRV

1S

ISB

IY

IYF
IYL

JJ
LANA
LCF,LF
LCH,LH
MCC
NA,NLCH
NAME
NB,NLCF
ND
NDAY
NEWTH
NH

NN
NND
NNN
NPE
NPU
NRH

NST

OL

Flag to reservoir routing

Number of rainfall stations

Total number of subbasins

Year of simulation

First year of simulation

Last year of simulation

Total number of land uses

Flag to print land area matrix

Local inflow number entering at the foot of a river reach
Local inflow number entering at the head of a river reach
ET coefficient for marsh area

Number of local inflows entering at the head of a given reach
Title of reservoir

Number of local inflows entering at the foot of a given reach
Number of days in a given month

Number of days in a given month

Flag to read new Thiessen weighting factor

Total number of channel reaches

Local inflow number entering at the head of a river reach
Number of days in a given month

Channel reach number

Code to read new pan evaporation data

Subbasin number

River reach number

Total number of rainfall stations

Local inflow to river reach

Temporary variable assigned to surface runoff or inflow
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PE

PEC

Q1
QAV
QB
QOFLN
QRO
RCHQ
RF
RFM

RO

S1
SM

SMSB

SND
SNDNNL
SOFLN1
SOLM
SOVL
SRN

ST

ST1

STMIN

Rainfall

Pan evaporation

Pan evaporation coefficient

Surface runoff or reach outflow

Initial discharge of a given river reach

Average total inflow of a given river reach

Base flow

Discharge of off-line reservoir

Surface runoff at the outlet of the basin

Reach inflow

Daily rainfall

Total monthly rainfall

Overland flow

Storage in dry season or storage of a river reach
Temporary variable assigned to storage

Maximum soil-water storage capacity in upper zone
Total soil-water storage capacity in a subbasin excluding
open—water and marsh areas in valley

S/DT + 0/2

(S/DT + 0/2) at the first day of simulation
Storage of off-line reservoir on the previous day
Current storage of off-line reservoir

Initial depression storage for each subbasin
Storage in rainy season

Soil-water storage in the upper zone

Initial soil-water storage in the upper zone

Minimum soil-water storage capacity in the upper zone
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STO1
STSB
SUR
SURPD
SURSB
TINFW
TINFW1
TH

TK, TKI
X,XI
XXX

YYY

Initial storage of a river reach

Upper zone storage of a subbasin

Surface detention storage

Surface detention storage on the previous day
Surface detention storage of a subbasin

Total inflow

Initial total inflow of river reach

Thiessen weighting factor

Constant used for Muskingum channel routing
Constant used for Muskingum channel routing
Temporary variable assigned to off-line reservoir storage

Temporary variable assigned to off-line reservoir storage
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APPENDIX D

SAMPLE PROBLEM

The input data for the existing condition is given. For the illustration
purpose, rainfall data is listed up to one year and one station. The program
was calibrated for year 1979. Figures 5, 6, and 7 show the calibrated discharge

hydrographs of river reach numbers 5, 8, and 10.
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TT UFFER ST. JOHNS RIVER BASIN SIMULATION
DI 60+994

CN 39.235.730,135.967,249.510,361.998.>»
CN 61.360.355.96049764270.310,975.598.»
CN 74,57S4965.975:983497%9.310.583.:98.»
CN 80.980,570.,980.,»86.,784.510.,+87.:98.,>
CO 1,091,0+s1:051,051,051,01.0+1.0+1,0

CO 1.021.,051,091,051,071.0+s1.051.0-1.0

CO 1.,091.0,1,051.091,0»,1,0+1.0s1.051,0

CO 1,091,071.093,051.091.051.,051.0+1,0
IF00000000000

IF00000000000

IF000000Q000

IF0000000000

IF0000000000

IF0000000000

RT00000020000520002000
RTO0000000200000002020
RT00000000000000000000
RT01000000202000200002

RT0003002000040000

RT0020000000002000200

LM1 (1-1s FT DRUM CREEK AROVE FLORIDAS TURNFPIKE)
Al 2035.5453795.6450,,1142.19»,981.345,9024,04
A2 1614.09+92.,14690,91286,29s221.87+2894.95
A3 1923,43+233.8150.914,.93,162.139259.8450.551.20
A4 0,90.70.90,50.490.90.+0,

LM2 (1-2y JIM GREEN CREEK)

Al B266.,70+4131.,01+0C.20,,29.87»1311.16

A2 354.99937.5550.10.50.234,13

A3 677.559110.9330.190.90.,5192.89

A4 0,50,90.30490.20.50.50.

LM3 (1-3Zy I.C., SCOTT)

Al 171,95917.92+0,50,90.,,1900.81

A2 406.62515.7910,90,350.+1198.94

A2 0,90:90.,20,50,20,70.50.

A4 0,70,20,90,30,70.50.,,0,

LM4 (1-4, DO.C, SCOTT)

Al 1.+0,97684

A2 0,70.9256.

A3 0,70450:.90.,90.350.,50.50.

A4 0,790.,70490.90490.,70.,90,

LMS (1-3)

Al 7,2550.20.,,0.,1144,76

A2 0,10.,90,50.,98%96.01

A3 0.70.30.50.50.,20420.

A4 0,50.,50.90.90,70450,

LMé (1-6y ST, JOHNS D, D.)

Al 507.74»0.5171.50.9213.:3351762:250,:0.51826.,
A2 1762.15904,10.50,520600.89»2136:.320.917.07+17.07
A3 Ci190.90+90.,20.50.50,

A4 0,30,50.70.20.50.50.

LM77 1-7)

Al 0,3934,13217,07+0.9162,13+640,00

A2 358.,40+0.50.,50,5,145,.07,1843.21

A3 0490490490490, 9C,204>0,

A4 0.790.20.50.50.50.,0.:0,
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LM8 (1-8)

Al 0420,20.90.,989.60,1019.74

A2 0.904350470,5290.14,179.20

A3 0:.50.,90.,90.,90.20.50,

A4 0410.50.+10,50.50.90,

LM9 (1-9y ST. JOHNS MARSH)

Al 1o)00!11648’9

ﬁ;’ 0tl°¢!00100’04!00!00!

A3 0+70.50420,504+20,50.50.

A4 Cs70490420.50.30.,90,50,

L.M10 (2-1)

Al 10881,51742.,0990.90.20,21667.+,0.,18.35,27.73
A2 2B82,46546.93+0,30,90.2438.,62

A3 42.6750430,90430420,50.,+0.,

A4 0470490490420+ 90.20.,20,

LM11 (2-2)

Al 25.17+90,992.3990.20,91160.12

A2 2,99+0.95.55+0.+0.,,588.80

A3 Oo!0o109700700!0o700

A4 0.30,50.90.,90.20.,+0.

LM12 (2-3)

Al 47792.,0+6073,1790.90.,7184,32517780,90.,139.09:,314,.03
A2 2885.575107.52+0,90.,20.+1060.27

AZ 1047,.57+124.,5%910.90,30.982,7750.50.168.,27

A4 53:.3370490490.20.90,50,

LM13 (2-4)

Al 72.11710646790490,420,,1911.91

A2 0,30,90490,90.20.,20.

A3 0.70,90,50,50430,50,

A4 0,90.,50.50490.,20.90,

LM1a (2-5)

Al 958.,30+s14B.05,3579.33+0,998.13+94170:2750.:25.97
A2 B841.82,375.902143.3690,1627,631656.64

A3 0490470, 920.90450.50.

A4 0,30,920.20.50490,50,

LM135 (2-6)

Al 73.39,1004.81,1012.49

A2 344.75+,485.98:833.29

A3 0+904350.30,904350,30.,50,

A4 0.90.,70.,90:90,20450,50,

LM16 (2-7)

Al 4526.11,2000,6550.50.9243,2058417.7550,50.91.71
A2 34.13y118.1990,50.,90.961.01

A3 379.74353.7610490,968.,275210.7750,20,212.80

A4 0,90.70:4904904204+50.50,

LM17 (2-8)

Al 17346.97930.729768.0150,50.91673.40+0,20.514,93
AZ 144.21,35.,4190.20.90,91232.6590.90.,,38.,40

A3 0490,20,90.90490,20,+0,

A4 0490420420.90.90,20.50,

L.M18 (2~-9 & 2-10)

Al S326.9247.979815.90.96332.20517571.20.2171.95,298.7
AZ B8490.29+,225,.71260.90.25811.,24y3432,12504»1309.02
A3 789.34+98.53+0.50.,0.512.80

A4 0.70:70:90,90.20.,30,10.>
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LM19 (BARNEY GREENE)

Ai 10!0t!28160'00,00’0070o

A2 0439049049 0¢20,50,50,

A3 0.904390,90,90420,.50,

A4 00!00)0010;!00!00700!00

LM20 (2~11)

Al 498.7890.922730,90.20,91624.33,0.:,9.81,6326.
AZ 0.90.9128.70490.242.67

A3 042049049049 04904204»

A4 0,90,20490¢90.20.20450.

LM21 (3-1,WOLF CREEK SOUTH AND SIXMILE CREEK)
Al 7229,48,4222,32+0,90,90.96241.75
A2 646.,40+1085.4553,8450.50.9781.66
A3 0490,70420,50,90.20,

A4 00700!00700700!00900

LM22 (3-2> TUCKER RANCH)

Al 1.28916.645,1205.3450.50,+1251,42
A2 0.,912,37913,6510,10.1869.98

A3 00!00!00!()"00700!0‘

A4 00700700!00'00700700

LM23 (3-3)

Al 0,24.27+87.8950.,50.,224467.86

A2 0:93.4150,70.50.+295.86

A3 0490.90+904120.20.90,50.,

A4 0,70.,20.20490420,90,.,50.

LM24 (3~4)

Al 1788.1750.93:.8450.90,20,50,

AZ 41.8190.5:8520,90.:0.,0.

A3 04904904904 20420.50,

A4 0.20.90,50¢70.,90.20,

LM25 (3-3)

Al 4213,7990.9218.0350,20.+5.55

A2 1700.2850.51.7150420.14,69

A% 0490412042049 0490450,90,

A4 00!00900100!00’00!00

LM26 (3-6)

Al 4695.9310,30.50.50,92600.13

AZ 1601.2910.90.20.70.24969.,42

A3 00100!0‘Y00100100!00

A4 0.204350490490490.50,

LM27 (3-7)

Al 5123,88+0.90,90,91191,26,4948.94
A2 98413+0.50.50,93348.5,1801.40

A3 04204504904 70.90490,

A4 0,50.70420420420,50,

LM28 (3-8)

Al 8511,12»3596.82y3.8450.170,124768.,6850.»0,920,48
A2 925.0251118.350,50.»0.,+218.03

A3 0:¢90+.10.70.50.90.20.20,

A4 0,90.50.90.20.50,50,50,

LM29 (3-9)

Al 0.74.6990,20.9426.67280.64

A2 329.82+74,24,0.90,51280.01,321.28
A3 0490.704904950,90,50,

A4 0.30420,50490,20450,
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LM30 (3-10)

Al 2176.87:104,53,709,55+0,20.9209.07

ﬁ.? 2728055,16201376040!0010074'27

A3 00!00!00!00!0010.’0¢,00

A4 0,70.20.,70490,90.50,

L.M31 (3-11, JANE GREEN CREEK DETENTION AREA)

Al 70577.921302.50490,9831,159y50320.+105,81,119.47

A2 11592.899231.2550490,3204517.,07

A3 1553.08»418.1450.,50.+0.,,204.80

A4 0,104190420.20,20,50,

1.M32 (3-12) .

Al 5010.80:3572.5+0,90.9111.3651958.,84:60.165123,73

A2 B832.,43+878+5110,390.70,9593,07

A3 04,20470.90,50,20450,:0,

A4 33.71,862.,30

LM33 (3-13, MTDIDD

Al 9145.2390.10490,195.35+6666.2950.,914305,

A2 9836+4315.9792:5690.986.19514665.50.5%9140.,54

A3 0,70.20.,90.20¢90.90.50,

A4 0.20:90:350,50.20,70.50.

LM34 (3~-14, KEMFFER)

Al 51.209921473904204,20,2708,7050.90.21.71

AZ 341.34599.84+0,20.50.195617.53

A3 0490490,90.20490,20490,

A4 0410410,30470,20490490.

LM3S (3-15)

Al B841.8250.51044%9.70.70.115.79

A2 0.20470410.90,50,+0.,:0,

A3 0204190490490, 70.,20.50.

A4 0.20.50.90,20.50,20,10,

LM36 (3-16)

Al 3648.9r2142,7+2815.5990¢70.2132,2790.90.,:»817.9

A2 2626.58+527,799796.1750.90.»273.5

A3 0,20420,50¢20,90.70490,

A4 55.8992674.550.90.90,90,90,350.»

LM37 (4-1)

Al 4913.256.93925.90.50+116%96.90.51049,18,21.33
2 1431.9426.8671682.6770,20,,1840,28-0,»548.27

A3 Oo!00!00!00!00!0'100700

A4 0.20.20.3504904504+20.:0.,

1.M38 (4-2)

Al 640.90,91390.50490,90.,50,»0,92833.1

A2 1024,01,0.,»170.,67

A3 0.90.,90.,30:,90.90.,50,50,

A4 0.90.90,90,90.50420.50,

L.M39 (5-1)

Al 260.27y15341720.,90,90,21634,57

A2 278.4251195.1050.50.50,3220286.,

A3 04204,90:90470420,20450,

A4 0,704,70490.90420450,10,

1.M40 (35-2» PENNEYWASH CREEK DNETENTION AREA)

Al 0,9880.6550.20.»0.:,9447,

A2 0.20.90.90,350450,70,50,

A3 0.20450420,90.20420.,,0,

A4 0,204204.20.90.50,50,:0,
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L.M41 (5-3)

Al 213.33,732.59:208.,2150.90.,3748,2950.90.,4.27
A2 118.4615742.40,102,40,0,20.,3857.95

A3 0+,10490.10.70.50.50.20.

A4 0.50420,90.490,10,50,,0,

T LMazZ (S5-4y WOLF CREEK DETENTION AREA)
Al 1847.91,1034.67+04390.90,114526.,42.24

AZ 04204+90490,20.,20,50.50,

A3 0070010070”00!00700!0'

A4 OC’O"O0,0Q'O0,00’OO’OQ

LM43 (5-5)

Al 455.,64893518.40:0,+0.70,»1543.246

A2 1766:845167.6890490,20,91137.5

AT 0490,70:90.50450,20,90,

A4 0.90490,20.20¢50.20,920,

1.M44 (5-6)

Al S5680.3:512.92975.250490,9926.30+0,:0.>488,
A2 1330.36+1002.25571.2550.,90.53697.52

A3 0420490490490 450,50,50,

A4 00!

L.M45 (5-7)

Al 3246.9672334,31+0.90,20,25721.,2190.90.,54.27
A2 27.7352103.,0550.50.790,94180,94:0.20.,2.99
A3 0490.90.904720,20,20,90,

A4 0+20420.50,90.20,50450,

LM4é6 (5-8» TAYLOR CREEK DNETENTION AREA)
Al 14189.94692.+48.90:»20,923919.:0.70,35493.
A2 0490470+20420490420,50,

A3 0,90420490.950.,90.20.120.

A4 0,90,20,90.90,70.,30.50,

L.M47 (5-9)

Al 5,125104,1190.90.20,,1939.29

A2 2131,21,683.,1050.90.90.9855,05

A3 0450.70420.50,3904+50.50,

A4 183.89r411.3150.90.90,,215.47

LM4a8 (5-10)

Al 535.045772.2730.10.50,9783.37

A2 1361.0851611.10+50.90.50,72489.19

A3 0490490420, 20470450490,

A4 0.90,790.,90.,90.90.,50.,50,

1.M49 (5-11)

Al 1895.697996.,70512.80+0.20,95922,1750.»218.03
A2 267:.95183,63s37.1250.,9111.36:5333.8050.,,11.52
A3 00700!00’00!00!00'00!00

A4 0430.20.90.90.,90.50.50,

L.MS0 (S-12)

Al 49046.2790.9157:87+0,2170.679337.590.93253.346»177.07
A2 1510.4150.5402,78+0.9206.9351288.5490,9406,19+8,53
A3 0420.90.350.90.204,20,+0,

Ad 0,90,50.,20.20.30,150.90,

I.MS51 (5-13)

Al 3116.45837,55910,2450,50,920%9.07+0,10.22.56
A2 160.432,10.24

A3 724091’75909!00700!0.!00!00!0'78053

A4 438.945641120,90,30490,30.90.92,13
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LMS2 (5-14)

Al 7126,659246.6280184350420,9537,0250.951.246385,96
A2 1677:245866.571741.,9890.90.21101.,46610,149.07+86.19
A3 00!00'00’00’00!00!00!00

A4 O,

L.MS3 (6-1>

Al 17419.,:8683.5493%2.25+0.90.,»3%56.8

A2 2218.261380.165120.3250,50.90,90.»0,,11.95

A% 1988.28,2065.08

A4 2225,93,1784.76

LMS54 (6-2)

Al 4911.82,49207,.3850.50.,50.,551,2

A2 0420420450.,90420,20,50,

A3 0,20:.20:490.,10,90.20,4+0,

A4 0,90.90490,90,90,»0,,0.

LMSS (6-3)

Al 20.88,3732,125544.43+504904750,50,50.212.8

A2 3.84,250.885418,14»0,50,10,450.50,.,+9.81

A3 10.2451139.21,169.39%

A4 15.79+1175.05

LMS6 (6-4)

Al 7203.88:63535,.715305:9290.50.9383.58»0.5418.,14,.85
A2 0,931:579,3411,2370,20,70.+20.50,»13,23

A3 0,90490+90.70420,,0,,0,

A4 622.94,1384.97:,253.44

LMS7 (6~5)

Al 24007.270.,407161.7150.20,3852,06+132,3758599.52+55.04
A2 15184.3,212,9152962:.3790.30.91737.4»0,91157.98+74.67
A3 2:.5650.,940.11

A4 376:7550+495,12504920.20490,92.,13

LMSEL (7-1)

Al 10082.,11185.:142,0850.,9128,97638.65

A2 109.2351824,01,6502.4590.50,511,95+0.»5.55,122.88
A3 0+¢20.950,90.,20420.:90420,

A4 1536.1891772.3993101.0450490.9477.4450,50.2365.66
LMS59 (7-2)

Al 21111.,516308.25439.699829.612629.345371.290.94313.2:,1902.09
A2 881.5r6158,54y17338,,233,68250.20.90.,9523,1+1915.75
A3 0¢20.90.90.90.20,90450,

A4 1913.1992877.88r266.679922.4691.28938.4,0,,38.83
LM&0O 8-1)

O.»

[+ I

00!

[¢ ]

SI 0450490490,

SI 0420.20,204

SI 0,90.50.504

SI 020690470,

ST 0.

ST O.»

TK 2,592:022:.0904091,092:590,051.050,092.0Q»

TK 1.054.051.221.550,051,621.0:2.551.0+»0.0>

TN 1+621,091,051.051.,051.591.,051,891.091.0»

TK 6¢091.691:591,070.,050.091,.590,051.0»2.,0>

TK 1,092.091.4150.,053.092.593.451.071.051.0»

TK 1.050.,022,592,051,092.090.,051.550,051..0>»
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XX +139+2094209 2094205152 .205.209.209,.20>»

XX +205.057.209.205,209.205:205.15».20, .20,

XX +209,20r4205,209,205,202.205.205,209,20,

XX 05942024202 4209.2054209,205.209.205,.20»

XX +2094209.209.,205.205,155,205.209,.209.,20»

XX 2209420941554, 2054205.202,205.205.205,20»

AA 18.83112.396.916:22915,6735.45:8.88,8.77,15,38+41.79

ABA 6:3625.75+5.88:32.7354.4178.1751.8795.02,2.45+4.49

AA Z,12:8.75511.945,2,82+4,2457.25512,04+21.88213.5359.57>»

AA 12.79+32.94,

AA 00’

AA Q.
JANE GREEN CREEN

A0 04940,921045440,,830,51280,21800.,22900,54100,56200,»

S1 0,955.9785.53015.,57365.913965.»22625.746435,.97%9615.5124775

AR 0.240,5210,9440.,7830.51280.51800,92900,54100,36200.,

S1 04935.9785.93015,97365,913%965.922625,946435,+»79615.9124775»
FENNYWASH CREEK i

AC 0.

S2 0.

AR O.»

2 04>

WOLF CREEK

A0 0.2100,2200+2300,2400,721000.52000.r4000,546000,:8000.,

83 0.9104920,930+740.5100,2200.,5400.2600,5800,

AR 0,9100,9200,3300.,5400,71000.52000,»4000,5&000.98000,

S3 0+910.920.9530.540.9100,92200,5400,7,600,7800.,9
TAYLOR CREEK

AD 0.1600.191400,52000,52600,393000,,34600,53600,134600,3400.

5S4 28500,r34000.541500.,53000, 965800, 746000,1925000,:,96000.1946000.5%46000.,

AR 04 9400,5600,91000.51600,22200,92600.»3000.23600.234600.>»

§4 21000, s25600.:28000,»34800,,45200,256800,745800.76000.9246000.,96000,»
ST. JOHNS RESERVOIR

A0 0.95047100.9300.9500.+800,»1000,51500,,2000,52500.)

S5J S5000.,6000.57000,58000,79000.:10000,,20000.»30000,,40000.,50000.»

AR 0.9504,5100,5300.5500,.5800.751000,21500.,+2000.25%00.»

SJ 5000.1256000.27C00,58000,99000.510000.,,20000.730000,:,40000.,:50000,>

RV 0.9

RV 0.y

RV 0.

RV 0,70,90,526000,

RV 0,50.50.,94000,>»

MC 12

NI 0.516000,

Ol 0.5115000.

DI 100,,800.)

I 400,95000,

NI 1000,514500,

DI 700.,923500.

1 1800,:33500,»

DI 1500,750000,

0I 1500.,10000,

LI 1600,915500.

DI 1500,:12000.

I 13500,59500,
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ns
ns
us
ns

s
s
ns
ns
ns
us
ns
ns
ns
ns
us
s
bs
ns
ns
ns
ns

s
ns
us
ns

ns
us
ns
nus
ns
s
ns

us
ns
us
ns
us
ns
us
us
-
s
vs
s
ns
ns
ns
us
ns
ns
ns

0.2918.910.,3016.>»
500,510300.51000.211140.,>
1800.716060.,32600,288%90.»
4400,741050,76250.951970.>
8250.562540.,1:14500, 94860,
0:921000,9750,+292000.
1000.5100000,51800.5119950.,»
2600,:158390,54400.5197710.
6250,2226730,98250,5268010.
10500.301580.,214500,358580.,
0:7194,5100.2,292,
S500,92430,,1000.25%911.>
1800.510405.,2600,»13555,
4400, 220016436250, 5271468.»
8250,534354,+10500,941665.>»
0+92100,,100,,803.»
500,53574.»1000,,8877.»
1800.,12585.,2600.518021.>
4400, »32522.+56250.146104.»
8250.957633,+14500,,88008.»
0,92500.,5100,7,4891,>
500,99135.+1000.914176.4>

> 2500,.536182.,5000.,515%91.»

10000.»798%96.515000,7103513.»
20000.9122526.935000,917213%9.>
0.913500.5100,51546%.
F500.221022,51000,926762.»
2500, 136182.95000,251591.
10000,:77865.»15000,,100114,,
20000.,5119817.535000,9167%920.
0.51000.,100,,1884,,
S500.»8396,91000,716262.»
2500,547483. 5000, 973205,
10000,9114467,215000.5143498,»
20000, 51468222, ,35000.,19228407 .
0.51000.5100.,1891.»
S500,911195,,1000,»21546.
2500.545%962.+5000,y73331.,
10000.,5111104.5,15000,,134852,»
20000, 5155791,235000,920673%.
0+95004,9100.9957 .4
500.,51605,,1000.52052,
2500,513504, 5000, y25001 .
10000.,45655,5,15000,964110.>
20000, 79901, 535000.,5122551 .,
0+2400,5100,5743,
S00,23454,51000.+46698.
2500.,326372,53000,943892.»
10000.»73209,215000,+100837,
20000.5118268.,»3%5000,918510%9.,»
0+51000,5100.,51280,
S500.93055.,1000,:4989.,

2500, 915758, 95000.,528062+»
10000.+53893.,15000, 980766+
20000, 996776, 935000,,133683.
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0S 0451000.2100,21457.»

IS S500,93684,51000.»7404.,

S 2500.1017076.+5000,529584.,
us 10000.953912,.515000,,7861%9.»
NS 20000,,90219,35000.,2115710.
CR 1910560515293+4+5,7+9»8»

CR 2510+10511913,14915912»6917918+2050»
CR 3989215225239 25926224927916»
CR 4»5928929230+33535+0»

CR 59453153293433650,0>»

CR 622:379382050+050y

CR 718939540,41+44545:43547248505050>
CR B15242+46549s50»51

CR 994552953+54+57,

CR10522559 56301050

CR1151+58»

- CR12»1559»

OL 0¢90450:90450,90,» FOR EXISTING CONDITION
SF 1576912379

RF 8YE1l THIESSEN WEIGHT

FE 2.97253.0995.3856.4297.2316.3926.1896.7795.56+4.67»3,79+3.18,
0909050505051,

003005050914

0902050500914

0302050505091,

030502050914

0501050505 .,75r05 .25,
0209090205091, >»

O90s0s0+s050921,>
090909050 .56 .44,
0ry020r0505091.49»

0s0+090509091.,»
0»0r050y.345.43y.24,
09090509091,

02090505051,

0»Q020+0s0s1.»

Qr0r0s0s1.4y

0090500514y

03090505021,

03090502051,

0209009091,

0r090r.13».87»

00901,

0209071 .»

Os0s0s1,

0s0s0s1.>

0909091,

0s0s0s1.

0y090s.415 .59,

Or0s0Orl.y

02090914

0y0+02,0s1.»

0s0+091.4>»

0s0s0r1.»

0s0v0r1.,

001021,
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0505021,
0r0s0r1.>»
0»050r1.»
0s0s0s1,»
0r0s0s1.»
O0s0sCrley
0s0s1,»
O»0s091.
Os0s0s1.y
0»02091.»
QsGrl.r
O02r0r0rl.»
O0r0s0r1.»
O0s»0r0r1ss
Osles
0rs219.79»
0s0s0r1.>
Or 36164,
Osr 569,44,
Oslay

¢67! 0339
Osl.s
+86r.14
«535.47,

0201050902091,

223238176
1976 1 1

1976
1976
1976
1976
1976
1976
1976
1976
1976
1974
1976
1976

—
2
N
o
VOO NNNNEGOETITOUUUSEDLD D WNGWWWNKIR e -
SR DM DRSO DRSNS L LR

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.23
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.53
0.00
0.00
1.80
0.00
2.70
0.00
0.00
0,63
0.42
0.51

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.92
0.00
0.00
0.00
0.00
0.00
0,00
0.00
Q.00
0.00
0.00
0.00
0.00
1,32
0.00
0.00
0.00
0.42
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
1.22
0.00
0.50
0.0¢0
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00

70

0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.36
0.00
0.30
0.00
0.00
0.00
0.47
0.00
1,30
0.00
0.00
0.00

0.00
0,00
0.00

0.0Q0"°

0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.48
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
Q.77
1.57
0.97
1.30
0.00

0.00
0.00
0.00
0.00
0.0¢C
0.00
0.40
0.00
0.00
0.00
0.00
G.00
0.00
0.00
0,00
0.00
0.00
4.53
0.00
0.00
0,00
0.00
2.15
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
3.40
0.00
0.00
0.00
0.00
1.63
0.77
0.00
0.00
0.00
Q.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0,00

0,44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
2.45
0.00
0.75
0.00
0.00
0.00
0.00
0.00
1.38
0,00
0.00
0,00
0.00
0.00
0.00
0.00



1976 9
1976 9
1976 9
1976 9
1974610
197610
197610
197610
197611
197611
197611
197611
197612
197612
197612
197612

H ORI DG D RS N

0.00
0.26
0.00
0.00
0.00
1.50
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.46
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.71

0.00
0.00
0,00
0.00
0.00
0.00
0.03
0.00
1.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00

71

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
¢.00
0.00
0.42
0.00
0.00
0.00
0.00
0.00

1.45
2.12
0,00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
Q.00
0.00
0,55
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.%0
0.78
0.96
0.00
0.00

0,00
0.00
0‘60
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.36

0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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COMPARISON OF OBSERVED AND SIMULATED HYDROGRAPHS OF 1978

ST JOHNS RIVER NEAR MELBOURNE, AT US HGWY 192
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FIGURE b,
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COMPARISON OF OBSERVED AND SIMULATED HYDROGRAPHS OF 1978

ST JOHNS RIVER NEAR COCOA, AT SR 520
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FIGWRE 7/, COMPARISON OF OBSERVED AND SIMULATED HYDROGRAPHS OF 1979
5000 ST JOHNS RIVER NEAR CHRISTMAS, AT SR 50
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