The Map File



Introduction


CE-QUAL-ICM employs an unstructured grid.  Model cells cannot be referenced on the grid by conventional Cartesian coordinates (e.g. x-y-z).  Each cell is located relative to adjacent cells via a “connectivity” or “map file.”  Because of the nature of “box” models and the transport solution scheme employed in the model, a large amount of information must be specified in the map file.

The map file consists of four portions.  First, six title lines are input.  Following a blank line and a header line, the linkage between flow faces and cells is specified.  Next, following a blank line and a header line, the number of vertical flow faces in each cell column in the grid is listed.  Finally, following a blank line and a header line, the vertical face numbers of each vertical flow face are input, by cell column.  



In setting up the map file, the user must assign a face number to each flow face.  The only restriction in assigning face numbers is that all faces in the X and Y directions must be assigned a num​ber before the vertical faces are assigned a number.  Other than this restriction, there is no requirement that face numbers be assigned in any order.



Once the face numbers are assigned to the boxes, the user must specify the direction in which the faces are oriented and the surrounding box numbers.  Faces in the X direction are assigned a flow direction of 1, faces in the Y direction are as​signed a flow direction of 2, and faces in the Z direction are assigned a flow direction of 3.



The QUICKEST advection scheme uses a three-point interpolation scheme to esti​mate concentra​tions at a face.  This requires that the solution scheme know the concentration in the two boxes to the left of the face and two boxes to the right of the face (allowing for flow reversals).  Thus, for each face, four box numbers are required.  The variables ILB, IB, JB, and JRB designate which box is two boxes to the left of the face, which box is immediately left of the face, which box is immediately right of the face, and which box is two boxes right of the face.  Positive flow is, by definition, from left to right.  If one of these boxes for a given face lies outside the grid, the box number is assigned a value of zero.  Faces that exist on an inflow or outflow boundary are defined, but the IB and ILB for positive inflow and the JB and JRB for positive outflow are assigned a value of zero.



The map file format does not change for ASCII or binary hydrodynamics.  We present here a complete map file for the thirty-box model described in the chapter “Conservation of Mass Equation” and illustrated in Figure 1.  We then present an abbreviated example of the Lake Washington map file.
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Figure 1.  Elevation of thirty-box model

Title Cards

Field
Name

Value

Description

1
Title

Character
Text to describe geometry file

Six title lines, followed by a blank line, are required to describe the map file.  These are not read as input but are skipped by a FORMAT statement.

Example

Chesapeake Bay mock up for teaching purposes.   

SET UP August 10, 1992

extra title line

extra title line

extra title line

extra title line

Flow Faces and Cells

    

The format for these inputs is (8X,5I8).  The first field can be used to identify flow face number but this field is not read by the program.  Faces are read in order, starting with face number 1.   

Field
Name

Value

Description

1
CODE

Character
Face number or another identifier 

(skipped by mode READ statement) 

2
QD

Integer

Flow direction (1=X, 2=Y, 3=Z) 

3
ILB

Integer

I-left box (cell number two cells 

left of the flow face) 

4
IB

Integer

I box (cell number immediately 

left of the flow face) 

5
JB

Integer

J box (cell number immediately 

right of the flow face) 

6
JRB

Integer

J-right box (cell number two cells 

right of the flow face) 

Example

       F      QD      IL      IQ      JQ      JR

       1       1       0       0       1       2

       2       1       0       1       2       3

       3       1       1       2       3       4

       4       1       2       3       4       5

       5       1       3       4       5       6

       6       1       4       5       6       7

       7       1       5       6       7       8

       8       1       6       7       8       9

       9       1       7       8       9      10

      10       1       8       9      10       0

      11       1       9      10       0       0

      12       1       0      11      12      13

      13       1      11      12      13      14

      14       1      12      13      14      15

      15       1      13      14      15      16

      16       1      14      15      16      17

      17       1      15      16      17      18

      18       1      16      17      18      19

      19       1      17      18      19      20

      20       1      18      19      20       0

      21       1      19      20       0       0

      22       1       0      21      22      23

      23       1      21      22      23      24

      24       1      22      23      24      25

      25       1      23      24      25      26

      26       1      24      25      26      27

      27       1      25      26      27      28

      28       1      26      27      28      29

      29       1      27      28      29      30

      30       1      28      29      30       0

      31       1      29      30       0       0

      32       3       0      21      11       1

      33       3      21      11       1       0

      34       3       0      22      12       2

      35       3      22      12       2       0

      36       3       0      23      13       3

      37       3      23      13       3       0

      38       3       0      24      14       4

      39       3      24      14       4       0

      40       3       0      25      15       5

      41       3      25      15       5       0

      42       3       0      26      16       6

      43       3      26      16       6       0

      44       3       0      27      17       7

      45       3      27      17       7       0

      46       3       0      28      18       8

      47       3      28      18       8       0

      48       3       0      29      19       9

      49       3      29      19       9       0

      50       3       0      30      20      10

      51       3      30      20      10       0

Number of Vertical Faces

    

The format for these inputs is (11X,8I8).  The number of vertical faces in each column of cells is input.  This input is required even for depth-integrated model operation.  Columns are read in order starting with surface box number 1 and increasing up to the number of surface boxes.  The first field can be used as an identifier but this field is not read by the program.  

Field
Name

Value

Description

1
CODE

Character
Cell number or another identifier 

(skipped by READ statement)

2-9
NVF

Integer

Number of vertical faces

Example

    COLUMNS     NVF     NVF     NVF     NVF     NVF     NVF     NVF     NVF

        1-8       2       2       2       2       2       2       2       2

       2-10       2       2

Vertical Face Numbers


The format for these inputs is (8X,9I8).  The face number of each face in each cell column is input.  These are ordered from bottom to top.  Each column is read individually so face numbers should not be listed continuously from cell to cell in a single line of input.  The first field can be used as an identifier (e.g. surface or bottom cell number) but this field is not read by the program.  Columns are read in order starting with surface box number 1 and increasing up to the number of surface boxes.  The number of vertical faces listed in each column should agree with the previously specified NVF.      

Field
Name

Value

Description

1
CODE

Character
Cell number or another identifier 

(skipped by READ statement)

2-10
VFN

Integer

Vertical face number, specified from 

bottom to top of cell column

Example

     BBX     VFN     VFN     VFN     VFN     VFN     VFN     VFN     VFN     VFN

      21      32      33

      22      34      35

      23      36      37

      24      38      39

      25      40      41

      26      42      43

      27      44      45

      28      46      47

      29      48      49

      30      50      51

Lake Washington Map File


A truncated example of the Lake Washington map file is presented below.  This file contains auxiliary information, used to locate cells, that is not read by the program.  The user has elected to use blank space, skipped by the read statements, to list grid dimensions, CH3D I-J coordinates, and layer.

Example

 1 to 1 grid map file for ce-qual-ic

 line 3                             

 line 4                             

   NHQTF     NQF   NSHQF 

   21347   32869    1177

       f   qd(f)   il(f)   iq(f)   jq(f)   jr(f)      kp      kf      kl   layer

       1       1       0       1       2       3       2       1       1      41

       2       1       1       2       3       4       3       1       1      41

       3       1       2       3       4       0       4       1       1      41

       4       1       0       5       6       7       2       2       2      41

       5       1       5       6       7       8       3       2       2      41

       6       1       6       7       8       0       4       2       2      41

       7       1       0       9      10      11       2       3       3      41

       8       1       9      10      11      12       3       3       3      41

       9       1      10      11      12       0       4       3       3      41

      10       1       0      13      14      15       2       4       4      41

      .        .       .       .      .       .        .       .       .       .

      .        .       .       .      .       .        .       .       .       .

      .        .       .       .      .       .        .       .       .       .

   32865       3    4131    3598    3047    2479       6      22      22      36      37

   32866       3    3598    3047    2479    1889       5      22      22      37      38

   32867       3    3047    2479    1889    1283       4      22      22      38      39

   32868       3    2479    1889    1283     655       3      22      22      39      40

   32869       3    1889    1283     655       0       2      22      22      40      41

  COLUMN        NVF     NVF     NVF     NVF     NVF     NVF     NVF     NVF

    1-    8       2       5       5       3       6      12      13       7

    9-   16       8      16      15       8       9      17      16      10

   17-   24       5       3       0       3       7       6       6       6

   25-   32       3       1       1       1       0       9      18      17

   33-   40      15      12       6       2       7      12      11      10

   41-   48       9       7       4       3       4       3      10      18

   49-   56      18      17      13      10       9      11      11      10

       .         .        .       .       .       .      .        .       .

       .         .        .       .       .       .      .        .       .

       .         .        .       .       .       .      .        .       .

  617-  624       5       2       1       0       0       7       4       7

  625-  632       7       1       7       1       1       7       1       7

  633-  640       7       2       7       7       7       7       7       7

  641-  648       7       7       7       7       7       7       7       7

  649-  656       7       7       7       7       2       7       7

     BBX     VFN     VFN     VFN     VFN     VFN     VFN     VFN     VFN     VFN

    1284   21348   21349

    3048   21350   21351   21352   21353   21354

    3049   21355   21356   21357   21358   21359

    1892   21360   21361   21362

    3599   21363   21364   21365   21366   21367   21368

    6432   21369   21370   21371   21372   21373   21374   21375   21376   21377

           21378   21379   21380

    6831   21381   21382   21383   21384   21385   21386   21387   21388   21389

           21390   21391   21392   21393

     .       .       .       .       .       .        .      .       .        .

     .       .       .       .       .       .        .      .       .        .

     .       .       .       .       .       .        .      .       .        .

    4644   32833   32834   32835   32836   32837   32838   32839

    4645   32840   32841   32842   32843   32844   32845   32846

    4646   32847   32848   32849   32850   32851   32852   32853

    1887   32854   32855

    4647   32856   32857   32858   32859   32860   32861   32862

    4648   32863   32864   32865   32866   32867   32868   32869
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