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II. User Inputs
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1. Worksheet “Habitat”
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1.1. Control variables:  Because Shiraz allows you to vary the number of discrete spawning areas, the number of habitat indicators, and the number of those which are stochastic, you must begin by telling the program how many of each you wish to use:
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1.1.1. Number of areas (called “Nareas” in the spreadsheet) – The number of discrete habitat areas for which habitat data will be entered and population dynamics will be modeled.

1.1.2. Number of indicators (called “nIndicator” in the spreadsheet) – The number of habitat characteristics influencing capacity and/or productivity.
1.1.3. Number of addional variables which may be designated as either constant or stochastic (called “nStochastics” in the spreadsheet).  Specifics will be specified in the worksheet “Stochastics.”
1.2. Basic habitat indicators:  You specified the number of habitat indicators in section 1.1.2; now you must list their values in each area.  A number of common indicators are established, but the user may add additional indicators here.  The indicators already established have been assigned data types, functional relationships, and norms.  These are described in detail and any relationship may be used ‘as is’ or modified.  The established indicators may also be used as ‘templates’ for defining additional indicators.  The far right column contains index numbers for the habitat indicators. 
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1.2.1. Name of the area for which habitat condition is being specified
1.2.2. Number of the area for which habitat condition is being specified

1.2.3. Name of the habitat condition

1.2.4. Value of a given habitat condition in a given area
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1.2.5. Habitat indicator numbering at right edge of table
	Name in spreadsheet
	Data type
	Units
	Definition/Notes
	Indicator Number

	Name
	Text
	N/A
	Name of the reach
	1

	1-Area
	Integer
	N/A
	Index number of the reach
	2

	2-Tributary
	Boolean
	0,1
	Enter '0' if reach is a mainstem, '1' if a tributary
	3

	3-Passage
	Boolean
	0,1
	Enter '0' no passage, '1' if passage
	4

	4-Idown
	Integer
	N/A
	Index number of the reach immediately downstream
	5

	5-Sq m spawning gravel
	Number
	m2
	spawning gravel area
	6

	distance
	Number
	km
	Length of the reach
	7

	sq meters fry rearing habitat
	Number
	m2
	Square meters of habitat for fry rearing
	8

	percent fines in gravel
	Number
	%
	Enter a number from 0-100, NOT 0-1
	9

	watershed area by reach
	Number
	m2
	Square meters in watershed
	10

	% impervious by reach
	Number
	%
	Enter a number from 0-100, NOT 0-1
	11

	temp smolts
	Number
	ºC
	Maximum termperature during migration period
	12

	temp adults
	Number
	ºC
	Maximum termperature during migration period
	13

	solids
	*
	*
	Dissolved solids
	14

	Min do smolt
	Number
	mg/L
	Minimum level of dissolved oxygen for smolts
	15

	Min do adult
	Number
	mg/L
	Minimum level of dissolved oxygen for adults
	16

	stability
	Number
	N/A
	Index from 0-1; 1=stable
	17

	LWD
	Integer
	N/A
	Number of pieces per bankwidth
	18

	pool
	Number
	Proportion
	Proportion of reach that is pools, from 0-1
	19

	* indicator under development
	
	


1.3. Habitat changes
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1.3.1. Number of instances where habitat changes – The cell “nHchange” specifies the number of area-habitat indicator pairs which undergo deterministic, directed change. 
1.3.2. Specifying changes – The user must create an additional row for each ‘nHchange.”  Each row has the following columns:
1.3.2.1. Area – the index number of the area undergoing change.
1.3.2.2. Habitat – the index number of the indicator undergoing change
1.3.2.3. Rate – the rate of change:  If the rate of change is positive, then the value of the habitat indicator increases towards the maximum value (defined below), and the rate of change is the amount of change per year.  If the rate of change is negative, then the value of the habitat indicator decreases exponentially towards zero, and the decrease in value each year is the product of the rate of change and the value’s current distance from zero. 
1.3.2.4. Maximum – the maximum value of the habitat indicator in the area
1.4. Habitat norms – References for the basic habitat indicators
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1.4.1. Name of the habitat indicator in order of index number

1.4.2. Optimal values for the habitat indicators, i.e., the values resulting in maximum survival to the next life stage.
1.4.3. Reference number (sequential integers)
1.5. Functional relationships
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1.5.1. Number of functional relationships – cell named “Functional_Relationships” specifies the number of factors influencing productivity and capacity.
1.5.2. Name of functional relationships
1.5.3. Functional relationship ID numbers, integers beginning with one and ending with the value specified in 5.1. 

1.5.4. The habitat indicator index number.  Positive index numbers are deterministic and come from Section 1.2 (far right column of table).  Negative index numbers may contain a stochastic element and come from Section  2.2 (“Indicator#”).
1.5.5. The mathematical form of each functional relationship.  Each type of mathematical relationship allowed by the model has a numeric code.
	Numeric code
	Relationship type
	Equation

	-3
	Exponential
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	First order impact*
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	Second order* impact
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	3
	Third order impact*
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	4+*
	Line segments†
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	*Note that the variable is the difference between the habitat indicator and it’s “norm,” specified in
†The number entered indicates the number of sets of (X,Y) points defining the relationship.


1.5.6. IF THE SPECIFIED FUNCTIONAL RELATIONSHIP IS NOT DESCRIBED BY LINE SEGMENTS (TYPE -3 – 3) the second row in the table indicates the parameter being specified in the column.  See table below for detail.
1.5.7. IF THE SPECIFIED FUNCTIONAL RELATIONSHIP IS DESCRIBED BY LINE SEGMENTS (TYPE 4 – 6) the first row in the table indicates the parameter being specified in the column.  See table below for detail.
	Numeric code
	Relationship type
	Data to be entered
	
	
	
	
	
	
	

	-3
	Exponential
	p1
	p2
	
	
	
	
	
	
	
	
	
	

	-2
	Constant multiplier
	p1
	
	
	
	
	
	
	
	
	
	
	

	-1
	Constant value
	p1
	
	
	
	
	
	
	
	
	
	
	

	1
	First order impact
	p1
	
	
	
	
	
	
	
	
	
	
	

	2
	Second order impact
	p1
	p2
	
	
	
	
	
	
	
	
	
	

	3
	Third order impact
	p1
	p2
	p3
	
	
	
	
	
	
	
	
	

	4
	Line segments
	x1
	y1
	x2
	y2
	x3
	y3
	x4
	y4
	
	
	
	

	5
	Line segments
	x1
	y1
	x2
	y2
	x3
	y3
	x4
	y4
	x5
	y5
	
	

	6
	Line segments
	x1
	y1
	x2
	y2
	x3
	y3
	x4
	y4
	x5
	y5
	x6
	y6


1.6. Productivities
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1.6.1. NProd – The number of relationship sets determining productivities between life-history stages, i.e., number of rows in the productivities table.
1.6.2. Stage – Life-history stage from which cohort is transitioning.  For example, if the life-history stage “eggs” is stage 2, the “egg to fry” transition would be stage 2.
1.6.3. Area – The area for which you are specifying the productivity relationship set (for the given life-history stage transition).  To enter a single productivity relationship set for all areas, enter “0.”

1.6.4. Stock – The stock for which you are specifying the productivity relationship set (for the given life-history stage transition and area).  To enter a single productivity relationship set for all stocks, enter “0.”

[image: image25]
1.6.5. Productivity relationships – The relationships determining productivity for the given life-history stage(s), area(s) and stock(s).  The number entered is the functional relationship ID number from the functional relationships table in section 1.5.2.  Only one relationship is necessary, but multiple relationships may be specified.  For example, egg to fry productivity may be determined by one functional relationship with the percentage of fine gravel and another functional relationship with the level of water flow.
1.6.5.1. Rel 1 – First functional relationship (required)
1.6.5.2. Rel 2 – Second functional relationship (optional)
1.6.5.3. Rel 3 – Third functional relationship (optional)
1.6.5.4. Rel 4 – Fourth functional relationship (optional)
1.6.5.5. Rel 5 – Fifth functional relationship (optional)
1.6.5.6. Rel 6 – Sixth functional relationship (optional)
1.6.6. Comments – written description of the transition between life-history stages, i.e., “egg to fry.”

1.7. Capacities 
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1.7.1. Ncap – The number of relationship sets determining capacities for transitions between life-history stages, i.e., number of rows in the capacities table.
1.7.2. Stage – Life-history stage from which cohort is transitioning.  For example, if the life-history stage “eggs” is stage 2, the “egg to fry” transition would be stage 2.

1.7.3. Area – The area for which you are specifying the capacity relationship set (for the given life-history stage transition).  To enter a single capacity value for all areas, enter “0.”

1.7.4. Stock – The stock for which you are specifying the capacity relationship set (for the given life-history stage transition and area).  To enter a single capacity value for all stocks, enter “0.”

[image: image27]
1.7.5. Capacity relationships – The relationships determining capacity for the given life-history stage(s), area(s) and stock(s).  The number entered is the functional relationship ID number from the functional relationships table in section 1.5.2.  Only one relationship set is necessary, but multiple relationships may be specified.  For example, fry to smolt capacity may be determined by one functional relationship with amount of rearing area and another functional relationship with the amount of large woody debris.
1.7.5.1. Rel 1 – First functional relationship (required)
1.7.5.2. Rel 2 – Second functional relationship (optional)
1.7.5.3. Rel 3 – Third functional relationship (optional)
1.7.5.4. Rel 4 – Fourth functional relationship (optional)
1.7.5.5. Rel 5 – Fifth functional relationship (optional)
1.7.5.6. Rel 6 – Sixth functional relationship (optional)
1.7.6. Comments – written description of the transition between life-history stages, i.e., “egg to fry.”

2. Worksheet “Stochastic”
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2.1. Random Name – The names of the habitat indicators which may be designated as stochastic.
2.2. Indicator Number – index numbers for the habitat indicators which may be designated as stochastic.  The numbers are sequentially decreasing negative integers.
2.3. Random use – The stochasticity is turned on and off by entering a “0” for deterministic or a “1” for stochastic.

2.4. Random Deterministic – The deterministic value to be used when stochasticity is turned off

2.5. Random Type – This numeric code specifies the distribution from which the random numbers are drawn.  Choices are Uniform (1), Normal (2), and Lognormal (3). 
	Code
	Distribution
	Probability distribution function
	P1
	P2

	1
	Uniform
	
[image: image29.wmf]=

)

(

X

f


[image: image30.wmf]ï

î

ï

í

ì

-

0

1

a

b



 EMBED Equation.3  [image: image31.wmf]else

for



 EMBED Equation.3  [image: image32.wmf]b

X

a

<

<


	a
	b

	2
	Normal
	
[image: image33.wmf])

2

)

(

exp(

2

1

)

(

2

s

m

s

p

-

=

X

X

f


	μ
	σ

	3
	Lognormal
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2.6. Parameter 1 – For the Uniform distribution parameter 1 is the lower bound; for the normal and lognormal distributions parameter 1 is the mean.

2.7. Parameter 2 – For the Uniform distribution parameter 2 is the upper bound; for the normal and lognormal distributions parameter 2 is the standard deviation.

3. Worksheet “Stages”
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3.1. Control variables
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3.1.1. Number of life-history stages for which survival will be considered, called “Nstages” in the spreadsheet.  (Detail is provided later in Section 3.2)
3.1.2. Number of discrete salmon stocks, called “Nstocks” in the spreadsheet

3.1.3. Year in which the simulation is to begin, called “StartYear” in the spreadsheet (typically the current year)
3.1.4. Year in which the simulation is to end, called “EndYear” in the spreadsheet

3.1.5. Use genetics:  Enter “TRUE” or “FALSE,” depending on whether or not you wish to model the effects of domestication decay (see 3.1.6).  If you enter “FALSE” you may skip Section 3.1.6.
3.1.6. Domestication decay parameter:  
3.2. Definition of stages by stock
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3.2.1. Stage number – sequential integers from 1 to “Nstages” (Section 3.1.1)
3.2.2. Stage name – Describes the life-history stage, i.e., “Spawners,” “Eggs,” “Fry.”
3.3. Harvest policy by stock
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3.3.1. Stock – sequential integers from 1 to “Nstocks” (Section 3.1.2)
3.3.2. Policy – For each harvested stock enter 0 for unharvested or 1 for harvested
3.3.3. Stochastic – For each harvested stock enter 0 for non-stochastic or 1 for stochastic
3.3.4. Parameter – For each harvested stock enter proportion of annual return harvested
3.4. Stock transformations
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3.4.1. From – Stock providing fish
3.4.2. To – Stock receiving fish
3.4.3. Proportion – Proportion of the stock providing fish that is transformed
3.5. Hatchery releases
3.5.1. Identification number – sequential integers beginning with 1
3.5.2. Stock – The stock that the hatchery release joins

3.5.3. Stage – The life-history stage at which the hatchery fish are released
3.5.4. Area – The area into which the hatchery fish are released
3.5.5. Number released – The actual number of fish released.
3.5.6. Egg take group – Identifies the hatchery fish released (see Section 3.6.1).  If the release is comprised of fish from more than one egg take group, enter one of the group identification numbers here. 
3.5.7. Proportion – Proportion of the release from the egg take group specified in the column to the left (Section 3.5.6).  If the release originates from only one egg take group, enter 1 and skip the following Section 3.5.8.
3.5.8. Take G2, Prop 2, Take G3, Prop 3 – If the hatchery release is comprised of fish from more than one egg take group, enter the egg take ID number(s) and corresponding proportion(s) of the release.
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3.6. Hatchery egg takes
3.6.1. Identification number – sequential integers beginning with 1
3.6.2. Stock – Stock from which spawners were taken
3.6.3. Area – Area in which spawners were collected
3.6.4. Number taken – Actual number of spawners taken
4. Worksheet “Space”
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4.1. Initial Spatial Allocation by Stock – A matrix of stocks and locations
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4.1.1. Stocks are listed sequentially by their stock identification numbers in the first column.  A separate column is not necessary for the ID numbers, but the names do need to be listed in order of the ID numbers.

4.1.2. Area names – Areas names are listed across the top row; sequentially by their ID numbers.

4.1.3. Area Identification numbers – The row directly below area names lists the area ID numbers.
4.1.4. Proportion “of stock in area” is entered in each cell of the table.  Proportions should sum to 1 across each row, since each stock must be distributed completely within the specified areas.
4.2. Straying parameters 
[image: image46.wmf]4.2.1

4.2.2

4.2.3

4.2.4


4.2.1. Stock which straying fish belong to

4.2.2. From – Area from which the fish stray

4.2.3. To – Area to which the fish stray

4.2.4. Amount – Proportion of the fish from Section 4.2.2 that stray to the area specified in 4.2.3.
4.3. Movement parameters for fry
4.3.1. Control variables
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4.3.1.1. “nMoveSteps” – The number of times the fry move between rearing areas
4.3.1.2. “IntrinsicMoveWeight” – The criteria upon which the fry base their movement decisions.  Enter “0” to weight by fitness or “1” to use intrinsic movement probabilities.  If you enter 1 you must complete the rest of the worksheet, which relate to intrinsic movement.
4.3.1.3. “idebugmovestock” – The number of the stock for which data is output for debugging.  The model debugger is not included in Version 1 of the users manual. 
4.3.2. Intrinsic movement instructions
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4.3.2.1. Stock – The number of the stock moving between areas
4.3.2.2. Stage – The number of the life-stage in which the fish move.  This component of the model is designed for freshwater rearing phase; the example above uses life-stage 3, “fry to overwinter.”
4.3.2.3. “Table to use” – The number of the table giving the probabilities that a fish of the specified stock will move from a given area to a given area
4.3.2.4. “0 cell” – Enter “0” in the cell directly below the last row of the table in the stock column.  This tells the program to stop reading in the data.
4.3.3. Intrinsic movement tables – There may be multiple intrinsic movement tables.  For each table, the following information must be specified:
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4.3.3.1. Table number – An identification number by which the table is referred to in section 4.3.2.3 (Intrinsic Movement Instructions).  
4.3.3.2. Row labels – Area being moved from
4.3.3.3. Column labels – Area being moved to
4.3.3.4. Data – Enter 0 if the fry will not move from one area to another.  If they will move, enter the value “M” in the equation below:
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p = probability of moving to a given area

M = value entered in movement table

F = fitness

d – subscript denotes destination area
w = valued entered in “intrinsic movement weight”

Intrinsic Movement – The intrinsic movement table is actually output – no data needs entered.

4.3.4. III. Model Outputs
5. Worksheet “Output”
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This worksheet reports the projected number of fish of each stock in each life-history stage in each year.  There is a column of tables for each stock.  In the figure above, 1.1 refers to ‘column of tables for stock 1,’ 1.2 refers to ‘column of tables for stock 2,’ etc.  Due to the amount of space required for each column, only two columns are visible in the figure.  The label 1.3+ refers to the additional columns which are not visible.
5.1. Stock 1 Column
[image: image52.wmf]1.1

1.1.3

1.1.4+

1.1.2


Each column contains a table for each life-history stage considered in the model.  Although the user may choose to include a lesser or greater number of life-history stages for a given application, the following set are typical.

5.1.1. Table 1:  Spawners/Potential Eggs
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Each table in the worksheet is structured identically, so explanations are not repeated for 1.1.2, 1.1.3, etc.
5.1.1.1. Table label
5.1.1.2. Column labels

5.1.1.2.1. Area ID number

5.1.1.2.2. Area name

5.1.1.3. Row labels:  Year, from “StartYear” to “EndYear”

5.1.1.4. Table data:  Number of potential eggs in the given area and year.  

5.1.2. Table 2:  Eggs
5.1.3. Table 3:  Fry
5.1.4. Table 4:  Overwinter
5.1.5. Table 5:  Smolt
5.1.6. Table 6:  Ocean 1
5.1.7. Table 7:  Ocean 2

5.1.8. Table 8:  Ocean 3

5.1.9. Table 9:  Ocean 4

5.1.10. Table 10:  Ocean 5

5.1.11. Table 11:  Ocean 6

5.2. Stock 2 Column

5.2.1. Table 1:  Spawners/Potential Eggs

.

.

.
1.2.11 Table 11:  Ocean 6

.

.

.
1.N. Stock “Nstocks” Column

1.N.1.  Table 1:  Spawners/Potential Eggs

.


.


.


1.N.11.  Table 11:  Ocean 6

6. Worksheet “Spawners”
[image: image54.wmf]Spawners
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2.3

 This worksheet reports the projected number of spawners provided by each stock in each life-history stage in each year.  Like the ‘Ouput’ worksheet, there is a column of tables for each stock.  In the figure above, 2.1 refers to ‘column of tables for stock 1,’ 2.2 refers to ‘column of tables for stock 2,’ etc.  Due to the amount of space required for each column, only two columns are visible in the figure.  The label 2.4+ refers to the additional columns which are not visible.
6.1. Stock 1 Column
[image: image55.wmf]2.1.1
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6.1.1. Table 1:  Total Spawners
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6.1.1.1.  Table label – For the first table the label will be “all ages,” meaning that it is the sum of the spawners contributed from all age groups.

6.1.1.2.  Column labels

6.1.1.2.1. Area number, from “1” to “Nareas”

6.1.1.2.2. Corresponding area names

6.1.1.3.  Row Labels – This particular example does not show row labels, but rows begin with “StartYear” and end with “EndYear.”

6.1.1.4.  Table Data – The number of spawners in a given area and year contributed by a given age class (In the case of this first table, it is simply the total number of spawners in a given area and year.)
6.1.2. Table 2:  1-Ocean Spawners

6.1.3. Table 3:  2-Ocean Spawners

6.1.4. Table 4:  3-Ocean Spawners

6.1.5. Table 5:  4-Ocean Spawners

6.1.6. Table 6:  5-Ocean Spawners

6.2. Stock 2 Column

6.2.1. Table 1:  Total Spawners
.

.

.

2.N. Stock “Nstocks” Column


.


.


.


2.N.11.  Table 11:  Ocean 6

7. Worksheet “Prods”
[image: image57.wmf]Prods

3.1
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The worksheet ‘Prods’ displays the calculated productivities and capacities for each stock, area, and life-history stage.  In the simpler-case scenario, these values will be constant from ‘StartYear’ to ‘EndYear.’  However, if habitat indicators are programmed to change with time (see section 1.3), they will vary between ‘StartYear’ and ‘EndYear.’  In this latter case the productivities and capacities for the final year of the simulation will be output. 
7.1. Stock 1 Column
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7.1.1. Table 1:  Productivities
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7.1.1.1.  Column Labels

7.1.1.1.1. Area ID numbers – 1 through ‘Nareas’

7.1.1.1.2. Area names

7.1.1.2.  Row Labels – Life-history stage

7.1.1.3.  Table Data – Productivity of the stock in the area at the life-history stage
7.1.2. Table 2:  Capacities - Table 2 is formatted identically to Table 1 (see 3.1.1 above).

7.1.2.1. Column Labels

7.1.2.1.1. Area ID numbers – 1 through ‘Nareas’

7.1.2.1.2. Area names

7.1.2.2.  Row Labels – Life-history stage

7.1.2.3.  Table Data – Capacity of the stock in the area at the life-history stage
7.2. Stock 2 Column

7.2.1. Table 1:  Productivities

7.2.2. Table 2:  Capacities

.

.

.

3.N. Stock “Nstocks” Column


3.N.1.  Table 1:  Productivities


3.N.2.  Table 2:  Capacities

8. Worksheet “Harvest”
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8.1. Table “Harvest Rate”

8.1.1. Table Columns – Each column is for a specific stock, 1-“Nstocks”

8.1.2. Table Rows – Each row is for a year, “StartYear” – EndYear. 

8.1.3. Table Data – Gives the harvest rate on a given stock in a given year.

8.2. Table “Catches”

8.2.1. Table – Each column is for a specific stock, 1-“Nstocks”

8.2.2. Table Rows – Each row is for a year, “StartYear” – EndYear.

8.2.3. Table Data – Gives the catch of a given stock in a given year.

IV.  Appendices

1. Functional Relationships

1.1. Exponential 
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1.2. Constant Multiplier 
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1.3. Constant Value 
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1.4. First Order Impact 
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1.5. Second Order Impact 
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1.6. Third Order Impact 
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1.7. Line Segments 
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 EMBED Equation.3  [image: image75.wmf]for

for

for



 EMBED Equation.3  [image: image76.wmf]X

x

x

X

x

x

X

£

£

£

£

2

2

1

1

 Where 
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What if I want to specify a given capacity relationship set for most areas or stocks but not all?  Do I have to specify each area or stock individually?





No!  The model reads in the user input sequentially.  Each line of data “overwrites” the former.  If the first line of input specifies a relationship for all areas and then the second line specifies a different relationship for area number one, the model will change the relationship set for area number one while leaving those for the other areas as they were. 














What if I want to specify a given productivity relationship set for most areas or stocks but not all?  Do I have to specify each area or stock individually?





No!  The model reads in the user input sequentially.  Each line of data “overwrites” the former.  If the first line of input specifies a relationship for all areas and then the second line specifies a different relationship for area number one, the model will change the relationship set for area number one while leaving those for the other areas as they were. 














Note regarding data entry:  The figures provided as examples in this manual are solely based on a specific use of Shiraz.  When used to model other systems, stocks, etc., the appearance will be somewhat different.  For this reason, please observe the instructions below:





Shiraz’s spreadsheets include two distinct types of data entry blocks.  The first type is the fixed dimensional block, such as that for the number of life-stages in the salmon life-history.  The second type is the variable dimensional block, such as the number of areas in which fish may reside.  The dimensions of variable dimensional blocks may be adjusted in one of two ways.  The user may be asked to specify the dimensions of the data entry block by entering a variable such as ‘number of areas.’  Alternatively, lines or columns of data may be read into the model until an empty line is encountered.  For this reason, several rules must be observed when entering data:  a) When adding a line or column, add the line or column directly after the last existing line or column.  b)  After adding a line or column, check to see if the block requires the entry of a variable specifying the number of rows or columns (i.e., ‘number of areas’).  c)  If a block is moved within the spreadsheet, the entire block must be moved.  No block may be broken apart.
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