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1. What you need

Make sure you have the following files in the
same folder:
- The ExtendSim Model
- CodFish.lix
- ExportedData.xls
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.. Local Cod Regulation Model v

1.20.mox
ExtendSim Model

- Co Fish.lix
Y ExtendSim Library

ExportedData.xls

oft Office Excel 97-2003 Work...

It is possible to set simulation duration up60years.You can rumup to 100simulations.
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=) 2 Ov - 100% | E *E’ﬂ@ib"@ Run Simulation

Ll 2008-11-02-GL-CodFishcontb.mox <C:\Doc

Pause each step

ctrl+R a

Run Optimization
Simulation Setup...

—ll Simulation Setup

Setup| Continuous | Random Numbers | 3D Animation | Comments

[ Settings from Setup tab

Endtime: FINENEEEN Starttme:p |
Runs: Global time units: |Years v

[ Select options for continuous simulation

1

(@ Time per step (dt)
(" Number of steps

Stepsize Calculations, Simulation Order,

(@ Autostep fast (default)
(" Autostep slow
(" Use only entered steps or dt
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(" Lefttoright
(" Custom (advanced only)

Run Now |

oK | _ cancel
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2. General description

The model consists of several tablthat contain | 2&E&kE :
i ) + Edit Text Lbrary Model EBEIESERM Develop Run  Window Help
input and output data. The different tables can | Zaa mor - mx g MewDatabase.. BeLC
viewed by selecting the codfish model from the | & e e
I

Database menu, as showed in the figure to the
I’Ight L.J i?s fishes

e

2009-02-16-GL-CustomB

Inputs

Ecosystemn data
CodFish Data

Tourist Factors
Other Tourist Data

CodFish (2009-02-16-GL-CustomBlocs. mox)

Outputs ExportResLts (2009-02-16-GL-CustomBlocs.mox)

Cod pop. history — —
Dett: i
_ Biomass history | a0 o] _
- ‘ﬁ [l

2.1 Environmentalcomponent(NC)

The ecosystem model is a demographic model thiajgets the abundance of the coastal c@gladus
morhug population in SSA 7.6 (Sgndeledfjorden, Norway) in numbers by a8 {@ars age groups)
forward in time.

e The model is running with yearly tingeps over a period df-50 years.

¢ Recruitment of egroup codare randomly picked by the model from a distribution of historical
data

e The total population size and the strength of the different yelasses of cod is a function of
natural predators (as birds and mammals) and fishing mortality (causeslbgts and
commercial) and other human activities (Boarrists etc).

e The cod spawning stock (SS) consists ofgageps4-10.

¢ Thedefault fishable stockonssts of agegroups 210, however, will vary between user groups

e Several policy instrumentsflnence the dynamics of the cod population: TAC (total allowable
catch on each yeaglass per year), amount of bottom habitat occupied by marinas, and the
number of predators (birds and mammals) which can be controlled by hunting.

In thefollowing tablesandfiguresyou can view the different tables used in the ecosystem component in
the model.
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Input Tables Content Table Corresponding table in Part ]

CodData (1) Default values on the cod Table 11 and Table &.
population
EcosystemData (3) Defaultvalues for different

input parameters

0-GroupRecruitment (6)
Indicators (31) Values for the different
indicators (traffic lights)

Output Tables
PopulationHistory (2) Numbers of cod in the
different yearclasses
WeigthHistory (8) Lengths and wehts of cod in
the different yearclasses
DyingHistory (10) Cod dying in the different
yearclasses
Structure mode_,’ B8 I8 L
All Tables| Ecosystem | SocioEconomics
I-GroupRecruitme « |
-Group Abundan
ot [”[1 i Sodfians L1 PopulationHistory [2] WeightHistory [8] DyingHistory [10] EcosystembData [3]
yingHistory [ B EEREa
cosystemData [3 ": Age :: r[o-Group r r{0-Group r r[0-Group r : pistallame :
adicators [31] MeanLength r[1-Group f r[1-Group r ~[1-Group r Value
‘lantCaverageTex | StdDev r r[2-Group o = [2-Group &) r[2-Group o | Unit r
*opulationHistory | Survival Rate r r[3-Group 5 r[3-Group 3 r[3-Group 3 r|Short comment  F
VeightHistary (8] r[Initial population  © BT E Bl 40r00 d BT o
DGR ] r[5-Graup rf  r[5Group r r[5-Group r
& blomastons) 5 T |6-Group r | 6-Group r | 6-Group r
SR ] - r|7-Group r ©|7-Group H r|7-Group L
r|8-Group rf r|s-Group r r[8-Group r
| 9-Group r ©19-Group r r|8-Group r
1'|10-(3r|:|up I'J = |10-Group I:J "]10-Gr0up I'J
0-GroupRecruitment [6] PlantCoverageText [4]
| PlantCoverage = Name r
~[1-Group Abundance = Indicators [31]
{Log10(Index) r | Indicator r
1-Group Abundance text [5] Ve #
[Name ‘J ~[Unit v
’ | GreenLimit r
| RedLimit r
r r

hax
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1.2 Social component

Several policy instruments influence the dynamics of the cod population: TAC (total allowable catch on
each yeadclass pr year), amount of bottom habitat occupied by marinas, and the number of predators
(birds and mammals) which can be controlled by hunting. (The model reflects the 2008 situation without
any regulations)

In the figure belovare giverthe different tabes used in thesocialcomponent in the modelThe input
GFroftSa FNB IABSY Ay GKS Gl of S-58HAONA LAMEPBK £@2 NNB a LJ2

Input Tables Content Table Correspondingsectionin
Part 1

Construction regulations (19) | Boat marinas constetion Section 2.5.2.1
Sandy beaches construction

Tourist Service Level (21) Used to calculate Section 4.2
FisherTourist

Landscape quality (23) Landscape quality index

Fishers Service Level (24) Used to calculate Section 4.2
FisherTourist

Structure mode,| [ (H RN}

All Tables | Ecosystem| SocioEconomics ]
OLevels of Land: ~

OLevels of tourisi

Oregulations [18] TouristHistory [16] TouristFactors [17] 2ndHomeData [32] Construction regulations [19] 10regulations [18]
ndHnmeDatg 132 ~| Hotel | r[Factor o r|Name ~ ® r[new marina <26m depth ] | Regulation "l
onstruction regu T|2nd home awners = T} InitialValue el r|Value = [ New sandy beach r
«penditureHiston T | Fishing tourists T r(Value " | Unit r
ishers Service Le £|2nd home renters ¢ rm@— -
ishing regulation ®[camping & L 3
ishingSizeLimit A 20900018 oaners Fishing regulation [25]
urnanHarvest [3t r| Total E r | Fishing tourists r CommercialFisheryData [33]
T ssss———— | fishing regulation r
andscape quality | 2nd home renters  © r[Name r
ocalBenefHistory i R
G itureHistory [28] g ameing ¥ ~|Value 4
ourism Service L B Srahare o are o | Unit B Tourism Service Level [21] 10Levels of tourist services [20]
ouristFactors [17 7 r | Senvice Level = Facilities level o
r @
ouristHistory [16] Fishing tourists
| 2nd home renters el HumanHarvest [30]
| Hotel el . .
| Category r Fishers Service Level [24]
r— r T
Canping r[Effort Ingicator " c[GevicLevel =
| Total Leh ==
| Percent Effort (FE) r
| Unit o
| Catchability Coef () © Landscape quality [23] 10Levels of Landscape [22]
CIFExq = | Landscape quality index = Lansdace quality r
| Min year class (x-10) ~ -
LocalBenefHistory 1[29] o m i
r|Second home howners F | Fishing potential r
| Fishing tourists r | Harvest (tons) r
r|Second gome renters  ©
| Staying at hotel r
™| Camping - e
FishingSizeLimit [26]
L6 r
rli7 £ T | Minimum size catch F'
| com. Fishery r
| Stock Enhancement E
| Total Le)
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1.3 Economic component

The main aim ofeconomiccomponentis to estimate (net) local economic benefits from tourism in the
Sendeledfjord area. This is set equal imagR municipality in our case. Theaomic benefits/costs
related to touism that we considecome from 1)expenditures from tourists visiting the area (except
2nd home building and maintenance), and multiplicator effects of those expendjtRytre building
and maintenance of 2nd homes + multiplicator effe@schanged income in commerciathiery due to
changes in the coastal cod stock due to tourism (fishing + habitat chaagesd)net local costs of
coastal cod stock enhancement

In the figure belovare giverthe different tables used in theconomiccomponent in the modelThe
inputandoutputli 6t S&a | NB IAGSY Ay GKS (I 0f S-5BRONA LAMEBK @

Input Tables Content Table Corresponding table in Part ]
Touristfactors (17) Contain default values of Table 3.3
parameters
OtherParameter (27) Contain efault values of Table 3.4
parameters
HumanHarvest (30) Contain default values of Table 1.3
parameters
CommersialFisheryData (31) | Contain default price for cod| Chapter 3.3
2ndHomeData (32) Default economical Chapter 3.2
parameters
Output Tables
TouristHistory (16) Number of touristdays in the
different categories
ExpenditureHistory28) Cost in the different
categories
LocalBenefHistory (29) Income from the different
categories
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3. Changingnput parameters

3.1 General

Whenrunningthe model you can change the inp Inputs
values by selecting the four tables in the upper |

cornerof the front page of the modellhese IE’Wim"meﬂtB' Componerts (NC)E
tables are the same as in the database describe I
under section 1.

Social Components (SC)

| Economy Components (EC) E
| Indicators E

3.2 Environmentalcomponent (NC)

Input data fa the ecosystem model

Four option Ecosystem data
__CodFishData |

Birds data
Seals data

Ecosystem d ata <l Viewer “CodFish[1]->EcosystemData[3]" (Local Cod Regulation Model v 1.20.mox)
Record # |DataName Value Unit Short comment
1 Real time Awailable habitat 0,65 km2 This value changes during simulation (new constructions)
2 High/Low habitat limit 5,00 km2 See Chapter 4.3
3 1-Group abundance limit 99,00 fishes To set recuitment
4 Recruitement muttiplier 15315,00 Constant K See chapters 1.4and 6.2
5 Spawning low limit 50,00 Number Age 2-10 Chapter 1.7; minimum number of 2-10 groups
6 foserage G1 pop. 42880,00 fishes Table 1.1; used to calculate 0-group mortality (canibalism...)
7 C factor for mortality 0.50 Number Non autopredation mortality mortality
8 P factor for mortality 0.50 Number autopredation mortality
9 H factor for mortality 1,00 Number Habitat factor lower means small fishes can hide better.
10 Total Acea of Fiord 2355 km2 Total area used for density calculations
1" Initial available habitat 0,65 km2 this is initial value
12 Minimum GO 931700 fishes Minimum recruitment possible
13 Maximum GO 412572,00 fishes Maximum recruitment possible

Codfish data

Record # |[Age MeanLength  StdDev Survival Rate  Initial Density(fish/km2) biomas(tons)  Density(tonskm
population 2)

1 0 963 2,10 64.21% 158306 6722

2 1 23,80 3,00 65,00% 42889 1821 6,304 0,268

3 2 35,90 3.30 85,00% 26014 1105 12,019 0510

4 3 47,00 7.00 85,00% 8908 382 9,115 0387

5 4 52,20 7.40 85,00% 2819 120 3,890 0,165

6 5 59,00 970 90,00% 1157 49 2291 0,097

7 6 70,00 10.20 90,00% 53 2 1753 0,074

8 7 71,90 12,60 90,00% 215 9 0,762 0,032

9 8 79,30 10,60 90,00% a8 4 0,464 0,020

10 9 82,00 10,00 100,00% 40 2 0,209 0,009

11 10 35,00 10,00 0,00% 27 1 0,157 0,007

B | rds data —l Viewer "CodFish[1]->Birds[7]" (Local Cod Regulation Model v 1.20. mox)
= =
: =

Record # |Data Value Unit Comment FishesEatenper
bird

1 initial population 0,0000e+00 birds

2 Population 0,0000e+00 birds number of birds

3 0-group consumption 1,6000e-02 fishdbird/yearidensity 36.69

4 1-group consumption 1,6000e-01 fishibird/yearidensity 22683

5 2-group consumption 6.60002-02 fishdbird/yearidensity Strange that cormorans eat bigger fishes than seals | 229,61

6 3-group consumption 0,0000e+00 fishibird/year/density 0,00

7 4-group consumption 0,0000e+00 fishdbird/yearidensity 0.00

8 5-group consumption 0,0000e+00 fishibird/year/density 0,00

] 5-group consumption 0,0000e+00 fishdbird/yearidensity 0.00

10 7-group consumption 0,0000e+00 fishibird/year/density 0,00

1 3-group consumption 0,0000e+00 fishdbird/yearidensity 0.00

12 9-group consumption 0,0000e+00 fishibird/year/density 0,00

13 10-group consumption 0,0000e+00 fishdbird/yearidensity 0.00
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Seals d ata. —l Viewer “CodFish[1]->Seals[9]" (Local Cod Regulation Model v 1.20.mox)

Record# [Data Value Unit Comment FishesEatenper
Seal

1 Initial population 0,0000e+00 seals Number of seals

2 Population 0,0000e+00 seals Number of seals (deita)

3 0-group consumption 1,0900e-01 fishisealiyearidensity 240,95

4 1-group consumption 4,0100e-01 fishiseal/year/density 568,48

5 2-group consumption 0,0000e+00 fishisealiyearidensity 0.00

6 3-group consumption 0,0000e+00 fishiseal/year/density 0,00

i 4-group consumption 0,0000e+00 fishisealiyearidensity 0.00

8 5-group consumption 0,0000e+00 fishiseal/year/density 0,00

9 6-group consumption 0,0000e+00 fishisealyearidensity 0.00

10 7-group consumption 0,0000e+00 fishiseal/year/density 0,00

1 5-group consumption 0,0000e+00 fishisealiyearidensity 0.00

12 9-group consumption 0,00002+00 fishisealyear/density 0,00

12 10-group consumption 0,0000e+00 fishisealyearidensity 0.00

3.3 Social componen{SC)

Twooption

|[693] SocielComp

Eelfishers |
Net fishing data |

Eel fishers

= =
B =
Record # |Data Value Unit Comment FishesEatenPer
Fisher
1 nitial Eal fishers 300002400 fishers Number of fishers
2 Deta 000002400 fishers Number of fishers
3 0-group consumption 3,7200e-01 density multiphyier 53,06
4 1-group consumption 5.4000e-01 density multiplyier 778,30
5 2-group consumption 5,3300e-01 density muttiphyier 2202,20
[ 3-group consumption 00000400 density mutiphyier 0,00
7 4-group consumption 000002400 density mutiphyier 0.00
3 5-group consumption 00000400 density mutiphyier 0.00
9 5-group consumption 000002400 density muhtiphyier 0.00
10 7-group consumption 00000400 density mutiphyier 0,00
11 -group consumption 000002400 density mutiphyier 0.00
12 -group consumption 00000400 density muttiplyier
10-group consumption 000002400 density muhtiphyier

Net fishing data

:=:] =

& =
Record # [Data Value Unit Comment Cateh(tons)
1 Initial Fleet 3,0000e+00 Boats Commercial fleet
2 DeftaFleet 0,0000e+00 Boats Commercial fleet
3 Days at sea 1,7000e+01 days Commercial fleet
4 0-group consumption 0,00002-+00 fishiyear 0,00
5 1-group consumption 0,00002-+00 fishiyear 0,00
6 2-group consumption 2,7869e404 fishiyear 13,07
7 3-group consumption 1,2260e+03 fishiyear 134
3 4-group consumption 1.5677e403 fishiyear 2,30
9 5-group consumption 351762403 fishdyear 7.50
10 6-group consumption 1,67062402 fishiyear 0,59
1 7-group consumption 2,0706e+02 fishfyear 0.30
12 8-group consumption 161162402 fishdyear 083
13 9-group consumption 4,42002+00 fishiyear 0,02
14 10-group consumption 6,3000e-+00 fishiyear 0,04

In addition the fishing effort, coefficients in the Schaffer model andmuim fish size (represented by
minimum yearOf 1 8840 6¢F6fS mMdo Ay (GKS R20dzZYSyd at!l NI mY
9EGSYR AyLMzi GFofS aldzYlyll @gSaid o6onvéod
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iewer "CodFish[1]->HumanHarvest[30]" (200

tecord # [Categony Effort Indicator Percent Effort  Unit Catchability FExq Min year class Hanvests on Fishing ‘Harvest (tons)
(FE) Coef(q) (10) (tons) potential
Hotel tourist tourist days 0% days 0,000e+00 0.000e+00 1] 103,564 32820 0,000
Camping tourist tourist days 2% days 1.000e-05 2,000e-07 1 102,956 33566 0,691
2nd Home owners tourist days 3% days 1,330e-05 3,990e-07 0 103,564 115563 4775
2nd Home renters tourist days 3% days 1.330e-05 3,990e-07 0 103,564 100188 4,140
Fishing tourists tourist days 5% days 1,670e-05 1,252e-05 2 101,758 2588 3,298
Commercial fishers wvessel days at sea 100% days 6,667e-03 6,6672-03 2 101,758 51 34,508

z

¢loftS mM®do Ay (GKS R20dzySyid atl NI mY 9EGSYR{AY az2zR$
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