The Hydrodynamics File





The Hydrodynamics File has several formats.  The appropriate format depends on specification of the variable HYDC in the Control File.  If “BINARY” or “DEPTH_AV” are specified, the file is in binary.  The “BINARY” option is understood to include multiple cells in the vertical direction.  The “DEPTH_AV” specification indicates the grid is only one cell deep.  If “ASCII” is specified, the file is in ASCII with no restrictions on dimensionality.  Specification of HYDC also determines the contents of the file and forces assumptions about the nature of the hydrodynamics.  The BINARY and DEPTH_AV options allow variable surface-cell geometry (to accommodate tidal cycling and other actions) but require uniform, constant horizontal dispersion.  The ASCII option requires constant geometry in all cells (including the surface) but accommodates spatially- and temporally-variable dispersion.



The varying features and requirements associated with specification of HYDC were installed during model development to couple with specific hydrodynamic models.  No barrier exists, for example, that prevents binary input of variable horizontal dispersion.  This input simply was not needed when the model was created.  Present features associated with specification of HYDC can be modified through code revisions to the water-quality model.  The Lake Washington code is consistent with Z-grid hydrodynamics.  Code for sigma grids is available but not distributed with the release version of the CE_QUAL_ICM.



For BINARY and DEPTH_AV hydrodynamics, the first portion of the Hydrodynamics File contains invariant information.  Note that this portion of the code is passed over for ASCII hydrodynamics.  For ASCII hydrodynamics, the invariant information is entered in the Geometry File.  The remainder of the file is devoted to time-variable flows, diffusion, and geometry.  The portion of the code that reads the invariant information is given below.  Explanation of the variables that appear in the code is provided in Table 1.
***** Time-invariant hydrodynamic data

      IF (BINARY_HYDRO) THEN                            !MNOEL 1-25-93

        READ (HYD)  SFA

        READ (HYD) (BL(SB,1),SB=1,NSB)

        READ (HYD) (BL(SB,2),SB=1,NSB)

        READ (HYD) (A(F),F=1,NHQF)

        READ (HYD)  HMBV

        READ (HYD)  HMSBV

      ELSE IF (ASCII_HYDRO) THEN                        !MNOEL 1-25-93

        READ (HYD,1000)

      ELSE IF (DEPTH_AVG_HYDRO) THEN

        READ (HYD)  SFA

        READ (HYD) (A(F),F=1,NHQF)

        READ (HYD) (BL(SB,1),SB=1,NSB)

        READ (HYD) (BL(SB,2),SB=1,NSB)

        READ (HYD)  HMSBV        

      ELSE

        WRITE(*,*) 'hydro file specified incorrectly'

        STOP

      END IF

 1000 FORMAT(///)

	Table 1

Variables Which Define Invariant Hydrodynamics

	Variable
	Definition
	Comments

	SFA
	Cell surface area (m2)
	Specified for surface cells only.  This is an vector with dimension NSBP specified in the INCLUDE File.

	BL(SB,1)
	Cell length in the x-direction (m)
	Specified for surface cells only.  BL is a three-dimensional array BL(0:NBP,3).  NBP is specified in the INCLUDE File.

	BL(SB,2)
	Cell length in the y-direction (m)
	

	NSB
	Number of surface cells
	Specified in Control File.

	A(F)
	Flow-face area (m2)
	An vector dimensioned A(0:NQFP).  NQFP is specified in the INCLUDE File. 

	NHQF
	Number of horizontal flow faces
	Specified in Control File.

	NQF
	Total number of flow faces
	Specified in Control File.

	HMBV
	Volume of cells below surface layer (m3)
	An array with dimension NSBP.  The model assumes that all layers below the surface layer are of uniform thickness.  This volume is used to initialize water-quality model volumes.

	HMSBV
	Volume of cells in the surface layer (m3)
	An array with dimension NSBP.  Initial volumes of surface cells may differ from subsurface cells.




Subsequent read operations from the hydrodynamics file are of time-varying input.  The coding is complex to allow for end-of-file operations.  When an end of file is encountered, the model switches to another file (if one is specified), reinitializes counters, and provides for continuity.  A simplified version of the code, that includes only read operations, is shown below.

******* Binary time‑varying hydrodynamic data

      IF (BINARY_HYDRO) THEN

        READ (HYD,END=10010)          ! Time from hydro model, not used in wqm

                READ (HYD) (A(F),F=1,NSQF)

                READ (HYD) (DIFF(F),F=NHQF+1,NQF)

                READ (HYD)  HMSBV

                READ (HYD) (Q(F),F=1,NHQF)

                READ (HYD) (Q(F),F=NHQF+1,NQF)

                READ (HYD) (QLIT(B),B=1,NB)    

******* ASCII time‑varying hydrodynamic data

      ELSE IF (ASCII_HYDRO) THEN       

          READ (HYD,1000) (Q(F),DIFF(F),F=1,NQF)

          READ (HYD,1005,END=10075) NXDAY

1000   FORMAT(21X,E10.3,5X,E10.3)

********* depth‑averaged hydrodynamics

      ELSE IF (DEPTH_AVG_HYDRO) THEN

        READ (HYD,END=10010)          ! Time from hydro model, not used in wqm

                READ (HYD)  HMSBV

                READ (HYD) (Q(F),F=1,NQF)

                READ (HYD) (A(F),F=1,NSQF)

      END IF



Explanation of the variables that appear in the code, and not defined in Table 1, is provided in Table 2.

	Table 2

Variables Which Define Time-Variable Hydrodynamics

	Variable
	Definition
	Comments

	HYD
	Unit number of Hydrodynamics File
	Specified as unit 20 in model code. 

	NSQF    
	Number of horizontal flow faces in surface layer
	Specified in Control File.

	DIFF
	Diffusion or dispersion coefficient (m2 sec-1).
	An array dimensioned DIFF(0:NQFP).  NQFP is specified in the INCLUDE File.  For BINARY input, the model reads only vertical diffusion.  For ASCII input, the model reads horizontal dispersion and vertical diffusion.  For DEPTH_AV input, the model reads no dispersion or diffusion.

	Q
	Flow 
	Flow through flow face (m3 s-1)

	QLIT
	Distributed Flow
	Flow not associated with flow face (m3 s-1)


ASCII Hydrodynamics



Input of ASCII hydrodynamics commences with three title lines.  These are skipped by the program.  A blank line and a header line precede the hydrodynamic inputs.  Julian day, flow, and dispersion/diffusion for each flow face are input on individual lines.  Although Julian day is input on each line, it is skipped over except for the first flow face.  The format is (F8.0,13X,E10.3,5X,E10.3).  The blank columns after the Julian day are commonly used to indicate flow face but these are not read in by the program.  Flow faces are understood to start with 1 and increase to the number of flow faces.  

Flows can be updated at arbitrary intervals and must be specified at least twice.  The first time is at day zero.  If the user wishes to maintain the initial flows throughout the run, the second specification should be on a Julian day greater than the duration of the model run.  If the final specification is on a Julian day less than the run duration, the model code will attempt to open a succeeding hydrodynamics file when the final Julian day is exceeded.

Field
Name

Value

Description

1
JDAY

Real

Julian day for update of hydrodynamics 

2
Q

Real

Flow through this face (m3 s-1)

3 
DIFF

Real

Diffusion/dispersion at this face (m2 s-1)

Example


A portion of an ASCII hydrodynamic input file for the thirty-cell grid shown in the chapter “Conservation of Mass Equation” is presented below.  Hydrodynamics are initially specified at Julian day 0 and updated at day 120.

Hydrodynamics for thirty-box zooplankton model.

Flow face areas removed December 29, 1995

    JDAY  FACE #              Q           DIFF

     0.0       1          2000.           10.0

     0.0       2          3000.           10.0

     0.0       3          4000.           10.0

     0.0       4          5000.           10.0

     0.0       5          6000.           10.0

     0.0       6          7000.           10.0

     0.0       7          8000.           10.0

     0.0       8          9000.           10.0

     0.0       9         10000.           10.0

     0.0      10         11000.           10.0

     0.0      11         12000.           10.0

     0.0      12          -500.           10.0

     0.0      13         -1000.           10.0

     0.0      14         -1500.           10.0

     0.0      15         -2000.           10.0

     0.0      16         -2500.           10.0

     0.0      17         -3000.           10.0

     0.0      18         -3500.           10.0

     0.0      19         -4000.           10.0

     0.0      20         -4500.           10.0

     0.0      21         -5000.           10.0

     0.0      22          -500.           10.0

     0.0      23         -1000.           10.0

     0.0      24         -1500.           10.0

     0.0      25         -2000.           10.0

     0.0      26         -2500.           10.0

     0.0      27         -3000.           10.0

     0.0      28         -3500.           10.0

     0.0      29         -4000.           10.0

     0.0      30         -4500.           10.0

     0.0      31         -5000.           10.0

     0.0      32           500.       0.0001

     0.0      33          1000.       0.0001

     0.0      34           500.       0.0001

     0.0      35          1000.       0.0001

     0.0      36           500.       0.0001

     0.0      37          1000.       0.0001

     0.0      38           500.       0.0001

     0.0      39          1000.       0.0001

     0.0      40           500.       0.0001

     0.0      41          1000.       0.0001

     0.0      42           500.       0.0001

     0.0      43          1000.       0.0001

     0.0      44           500.       0.0001

     0.0      45          1000.       0.0001

     0.0      46           500.       0.0001

     0.0      47          1000.       0.0001

     0.0      48           500.       0.0001

     0.0      49          1000.       0.0001

     0.0      50           500.       0.0001

     0.0      51          1000.       0.0001

   120.0       1          2000.           10.0

   120.0       2          3000.           10.0

   120.0       3          4000.           10.0

   120.0       4          5000.           10.0

   120.0       5          6000.           10.0

   120.0       6          7000.           10.0

   120.0       7          8000.           10.0

   120.0       8          9000.           10.0

   120.0       9         10000.           10.0

   120.0      10         11000.           10.0

   120.0      11         12000.           10.0

   120.0      12          -500.           10.0

   120.0      13         -1000.           10.0

   120.0      14         -1500.           10.0

   120.0      15         -2000.           10.0

   120.0      16         -2500.           10.0

   120.0      17         -3000.           10.0

   120.0      18         -3500.           10.0

   120.0      19         -4000.           10.0

   120.0      20         -4500.           10.0

   120.0      21         -5000.           10.0

   120.0      22          -500.           10.0

   120.0      23         -1000.           10.0

   120.0      24         -1500.           10.0

   120.0      25         -2000.           10.0

   120.0      26         -2500.           10.0

   120.0      27         -3000.           10.0

   120.0      28         -3500.           10.0

   120.0      29         -4000.           10.0

   120.0      30         -4500.           10.0

   120.0      31         -5000.           10.0

   120.0      32           500.       0.000025

   120.0      33          1000.       0.000025

   120.0      34           500.       0.000025

   120.0      35          1000.       0.000025

   120.0      36           500.       0.000025

   120.0      37          1000.       0.000025

   120.0      38           500.       0.000025

   120.0      39          1000.       0.000025

   120.0      40           500.       0.000025

   120.0      41          1000.       0.000025

   120.0      42           500.       0.000025

   120.0      43          1000.       0.000025

   120.0      44           500.       0.000025

   120.0      45          1000.       0.000025

   120.0      46           500.       0.000025

   120.0      47          1000.       0.000025

   120.0      48           500.       0.000025

   120.0      49          1000.       0.000025

   120.0      50           500.       0.000025

   120.0      51          1000.       0.000025

        .            .               .
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