Instructions for using the Green Model of the North Sea
Introduction. 
[bookmark: _GoBack]The Green Model is a simplified multispecies model of the North Sea designed to illustrate the main long term tradeoffs involved in fisheries management. It is based upon other models and results but these have been simplified so that the model responds rapidly and so the model can be presented in EXCEL that is almost universally available to users. The approximations that enable this begin to become less reliable as more extreme changes are proposed so the model is limited to considering increases to 125% of status quo fishing mortality or decreases to 75% of fishing mortality for each species. In practice these are wise limits for most models since with extreme changes in fishing mortality it is likely that factors that are not currently serious considerations may become so were more extreme changes to be applied. Thus, the model seeks to show the user, given their more important objectives, what changes in fishing mortality might have good or bad consequences in the long term. YOU MUST NOTE THAT this model is concerned with the LONG TERM and not the SHORT TERM consequences. You should also note that presently its economic submodel currently works with 2014 fish prices and fishing costs. These are not adjusted for volume of catch or intensity of fishing respectively. YOU SHOULD ALSO NOTE that any model is just a coherent story based upon a particular set of assumptions. It is not REALITY.
Using the Green Model.
Getting Stated
If you have the model on your own computer you should save it as a macro enabled excel spreadsheet. 
There are several TABs at the bottom of the sheet. The key TAB is called “Control Panel and Dashboard” when you open this {and if needs be push the home button to bring you to the top left hand corner of the sheet (i.e. to cell A1)} you will then see the main controls and also the dashboard results. 
Hint (You may need to push the view TAB at the top and adjust the zoom to about 65% or less to get these all to show on some computer screens.).
The controls.
In the top left hand corner of the sheet you will see a pale green panel with sliders. This is illustrated below.
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You can modify the fishing mortality on each of 12 species independently by using the sliders. These can be modified by:-
1. Left clicking your mouse on any slider, holding the click down and dragging it up for lower mortalities or down for higher mortalities. 
2. Left clicking on the arrowed button above the slider decreases mortality by 5% while left clicking the arrowed button below the slider increases mortality rate by 5%.
3. Left clicking in the white area above or below the slider changes it by 10%
The 100% level of each mortality is the status quo level and this can be modified between 125% and 75%. The numbers above the sliders are the fishing mortality on each species. For economy of space species are designated by their 3 letter alpha code. The English names of these are given below. 
	3 letter alpha Codes
	Species English Name

	COD	
	Cod

	HAD	
	Haddock

	HER	
	Herring

	MAC	
	Mackerel

	NEP	
	Nephrops

	NOP	
	Norway Pout

	PLE	
	Plaice

	POK	
	Saithe

	SAN	
	Sandeel spp

	SOL	
	Sole

	SPR	
	Sprat

	WHG
	Whiting



In addition to the 12 vertical species fishing mortality rate sliders there are two horizontal sliders that determine what changes in fishing mortality are compatible given the mixed species catches of the fishing fleets. That to the right sets a di minimus level of catch% such than any fleet catching less than this percentage of a particular species need not reduce its fishing mortality on other species in line with the biggest reduction (or smallest increase) on that species. Reductions only have to be made in respect to reductions required on species caught at percentages above this level. The largest percentage decrease (or if mortality on all species are set to increases then the smallest % increase) of these non-exempt species will determine the reduction to apply to all. This slider is normally set at 1% that seems a sensible value
This rule is potentially modified by the left hand horizontal slider called the species linkage slider. The value of this slider sets the proportion of the fleets largest fishing mortality rate reduction that is applied to other species they catch above the di minimus level. The rational is that fishers can to some extend switch their effort from catching the species with the largest reduction towards the other species. It thus allow an amount of wriggle room to fleets. If this sliders value is made close to zero then the fleets can adapt to the reductions required by for each species. But, where it is set close to 100% fleets largely have to take reductions on other species in line with the biggest reduction they have in their above di minimus species mix. This slider is normally set at 95% implying a tight connection between the species fishing mortality rate for each species.

As an alternative to using the fishing mortality sliders a series of buttons can be pushed to activate one of the series of scenarios that have been pre programmed into the model. The buttons can be seen at the bottom left hand corner of the control These buttons are illustrated in the panel below. Pushing one of these buttons sets the fishing mortality to the values that achieve this scenario (the screen will flicker around the sheet while this is being set up). Users may then if they wish adjust these pure strategies further using the fishing mortality buttons to find a more comfortable mix of tradeoffs. As an example of the use of the buttons pushing the business as usual button sets all fishing mortalities to 100% of their status quo levels.
You will find that to use the buttons you probably need to unblock the macros that run the buttons. This is normally by clicking on the warning message that will appear above the formula bar when first you push a button. 
[image: ]
The difference between desired and achieved fishing mortality changes. 
Whether you change fishing mortality rate by changing the mortality sliders or by pushing a scenario button, normally the fishing mortality achieved for each species will differ from what you have requested with the sliders. This is because the fishing patterns of the many different fleets (defined here by gear type and by fishing nation) make some fishing mortality combinations impossible (unless the species linkage slider is set to low levels or the di minimus % level is set very high. The desired and achieved fishing mortality changes are shown on the radar plot to the left of the sliders.
This is illustrated below for the situation when it is desired to reduce cod fishing mortality to 75% while maintain all other mortalities at 100% of the status quo level. The blue line shows this desired reduction but the red line shows that to achieve this reduction in the fishing mortality of cod the the mortality rates of all demersal species must be reduced as well by very similar amounts. However while pelagic species such as herring, mackerel, sprat require no or only small reductions.  These required reductions on other species may be lessened by modifying the horizontal sliders from their default levels. NOTE that the scenarios were calculated with the horizontal sliders set at the default values of 95% and 1% respectively and will generally not be valid if other values than these are used in combination with the scenarios given by the buttons. 
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Results
The control panel and dashboard TAB provides results on the top line for 
1. Spawning stock biomass
2. Some Good Environment Status measures (it is hoped we can extend these in future)
3. Discards. These are for cod, haddock, plaice and whiting . Under the landings obligation these would be required to be landed but are here assumed to have no value and are excluded from the economic and catch results shown below.
The lower line of results show 
1. The overall economic results, (GVA is gross value added i.e. the labour costs plus profit)
2. The catch by species
3. A traffic light panel showing the status of various indicators of interest relative to reference levels.
We hope these reference levels will eventually be specified by our stakeholders. 
Presently the 3 SSB lights are set relative to whether all 12 species meet the criteria (green) or if 10 or 11 meet it (yellow) or <10  species meet the criteria (red).
The other criteria are presently set relative to their status quo levels. If the exceed this (Green) if the lie between 80% and 100% of the status quo level (Yellow) <80% of the status quo level (Red). For measures such as bottom disturbance that would be better below the status quo level te reciprocal of the measure is used in the test. 
Advanced users

Advanced users will find many more results in numerical form in cells AH42:HF42. These are live cells that change with changing mortality rates. These could be used to provide tables or graphs of results not shown in the dash board.
Beneath then may be found the (fixed values) associated with various scenarios. New scenarios can be developed by optimising cells or combinations of cells from AH42:HK42 using the solver function. This is pre-programmed to optimize the Fishing mortality rates (between 75% and 125%) of status quo levels. Advanced users could thus optimise any available result they wish to build different scenarios. There are also two tabs showing some national and gear results respectively. However Users should carefully note that the present economic model will be less reliable at deeper disaggregations of the data. 
image1.emf
Desired Changes in Species Fishing Mortality Rate

85 100 100 100 100 100 100 100 100 100 100 100

COD HAD HER MAC NEP NOP PLE POK SAN SOL SPR WHG

New F 0.34 0.3 0.25 0.22 ? 0.4 0.25 0.4 0.35 0.2 0.9 0.15

60

Lower

Higher

1.05

Species Linkage 95% 1%


image2.emf
Push Buttons for 

a Scenario.

0.00.20.40.60.81.01.21.41.61.8

Billion 

€

Business As Usual

Max. Economic Yield

Max. Gross Value Added

Max. Value of Landings

Conservation

All SSB above Blim

Max Pelagic Profit

Max Demersal Profit


image3.jpeg
Relative Change of Species Effort

—— Desired F change

PLE

Achieved F Change





