WP3/WP4 workshop: feedback learning between case-studies implementations and generic framework

Lisbon, Portugal. 24-25 April 2007 9:00-17:00

SUMMARY FORM FOR MODEL OUTLINE. This form intends to summarise the key modelling choices and technical details of the case studies models. The idea is to identify the main similarities and differences between models developed by different people on different CS, in order to:

Exchange modelling experience and learn from each other’s work

· detail the FLR objects (class and methods) used within the case study implementation

· detail the other objects that had to be developed to address the specific needs of the case studies (new classes, new methods etc)

· Improve code efficiency and computing speed

· Decide upon how these new objects could be merged into new generic FLR classes / packages (feedback from WP4 to WP3)

Two days are very short to address all these questions, and in order to make the best use of the time we would like to set up a comparative summary ahead of the meeting, as a starting point for the discussions. We ask you to fill this form as detailed as possible, and upload it on the efimas docuwiki under your respective WP4 page, or send it back by mail to Clara (clu@difres.dk), before the 18th of april. Part of it was already described within WP4 report, so we hope it doesn’t create major unexpected workload for you to fill that in. In addition, all relevant code should be posted on the EFIMAS wiki under WP4 Case Studies (if that is not already done).

The simulation framework is:
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I. general information

	CASE STUDY:
	Case Study 6: Northern Hake Mixed Fisheries

	APPROACH NUMBER:
	?????

	MODELLING TEAM:
	Dorleta Garcia, Raul Prellezo and Marina Santurtun.

	R version:
	2.4.1

	FLR Packages and versions, repository/CVS
	FLCore 1.99-3
FLAssess 1.5-0

FLXSA  1.99-1

FLEcon 0.1

	Year range for operating model (OM) conditioning
	1978-2005

	Year range for the forecast period 
	2006-2030

	Stock(s)
	Northern Hake

	Fleet(s)
	Basque trawlers

	Fishery(ies)
	Single Otter trawlers targeting a Mixed Fishery in the Bay of Biscay (Div. VIIIabd)

 Single Otter trawlers targeting a MEG_ANG_HKE Fishery in the Subarea VII

Single Otter trawlers targeting a HKE-ANG Fishery in the Subarea VI

Pair Trawlers towing a VHVOnets targeting Hake in the Bay of Biscay (Div. VIIIabd)

	Area(s)
	Single Area

	Season(s)
	Annual

	Computing time for one run (approx)
	5 min. per iteration.


II. operating model

1. Stocks

	FLR class(es) used
	FLQuant, FLQuants, FLBiol, FLStock, FLSR, 

	Dimensions
	[9, 53, 1, 1, 1, 100]

	FLR methods and functions used
	· Accessors: wt, wt<-, fec, fec<-, mat, mat<-, … 

· as.FLIndices

· as.FLSR

· as.FLStock

· computeCatch

· convert6d

· dims

· dimnames

· FLBiol

· FLFleet

· FLFleets

· FLIndex

· FLIndices

· FLQuant

· FLSR

· FLXSA

· is.FLFleets

· iter, iter<-

· predict

· propagate

· quantMeans

· quantSums
· retro

· sr

· ssb

· transform

· trim
· units

· validObject

· window

· yearMeans


	Type of OM conditioning (I, II, III, IV)
	I

	Description of main processes
	· Recruitment.
· Survival

· Fishing.



	Selection of SRR
	Three different SR are being used in the simulations, ricker, Segmented Regression and Segmented Regression with change point in Blim = 100000 MT.

	Data sources and conditioning
	Assessment working group data (WGHMM) and AZTI Biological data from research projects and routinely sampling programs. 

	New non-FLR classes created?
	No.

	New non-FLR methods created (arguments etc)
	

	Comments
	


2. Fleets

	FLR class(es) used
	FLFleet, FLFleets, FLIndices, FLIndex,

	Dimensions
	FLFleet(s): 1978-2030.
FLIndex: Each simulated index starts in its first historical year and extends until 2030.

	FLR methods and functions used
	· Accessors: catchability, catchability<-, index, index<-, … 

· as.FLIndices

· as.FLStock

· FLFleet

· FLFleets

· FLIndex

· FLIndices

· FLXSA

· validObject


	Description of main processes
	· Fishing.
· Gear choice.

	Data sources and conditioning
	WGHMM Data, Azti’s catch data. 

	New non-FLR classes created?
	No

	New non-FLR methods created (arguments etc)
	- fish.mort: 

 signature(object="FLFleet"), function(object, species = 1, source = "catch", quant = "all", year = "all", iters = "all")

signature(object="FLFleets"), function(object, species = 1, source =  "catch", quant = "all", year = "all", iters = "all", sum = TRUE)

- catch.nF, 

signature(object = "FLFleet"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL)

signature(object="FLFleets"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL, sum = TRUE)

- landings.nF, 

signature(object="FLFleet"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL)

signature(object="FLFleets"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL, sum = TRUE)

- discards.nF, 

signature(object="FLFleet"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL)

signature(object="FLFleets"), function(object, species, Biol, totF, year = "all", iters = "all", Cpij = NULL, sum = TRUE)

- catch.nF<-: 

signature(object="FLFleet"), function(object, species, year = "all", iters = "all", value)

signature(object="FLFleets"), function(object, species, year = "all", iters = "all", value)

- landings.nF<-: 

signature(object="FLFleet"), function(object, species, year = "all", iters = "all", value)

signature(object="FLFleets"), function(object, species, year = "all", iters = "all", value)

- discards.nF<-: 

signature(object="FLFleet"), function(object, species, year = "all", iters = "all", value)

signature(object="FLFleets"), function(object, species, year = "all", iters = "all", value)



	Comments
	


3. Economy

	FLR class(es) used
	FLCost, FLPrice, 

	Dimensions
	[1,2006:2030,1,1,1,100]

	FLR methods and functions used
	- grossRevenue: 

- intermediateConsumption: 

- grossValueAdded: 
- grossCashFlow:

- FLPrice

- FLCost.

- fixedCosts.

- variableCosts.


	Description of main processes
	Only economic indicators are running. Short term Behavioural model expected but not done yet.

	Data sources and conditioning
	Basque Government Agricultural, food and fisheries department, statistical services. Conditioned from 1996 to 2002.

	New non-FLR classes created?
	FLEcoIndicators.
FLRUM

FLRUMFleet

	New non-FLR methods created (arguments etc)
	- EcoIndicators:

signature(x = "FLFleet", y="FLCost"),  function(x, y, ...)
signature(x = "FLFleets", y="FLCosts"), function(x,y,...)

- grossRevenue: 

signature(object="FLFleets"),  function(object, ...)

- intermediateConsumption: 

signature(object="FLFleets"),  function(object, ...)

signature(object="FLCost"), function(object, ...)

- grossValueAdded: 

signature(object="FLFleets"),  function(object, ...)

- grossCashFlow:
signature(object="FLFleets"),  function(object, ...)

- grossMargin: 

signature(object = "FLFleet"), function(object, ...)

signature(object="FLFleets"),  function(object, ...)

- fullEquityProf:

signature(x= "FLFleet"), function(x,...)

signature(object="FLFleets"),  function(object, ...)

- priceElast: 

signature(object = "FLCatch"), function(object, elasticity, year = "all", p0, l0)

signature(object = "FLCatch"), function(object, elasticity, year = "all", p0, l0)

signature(object = "FLFleets"), function(object, lnam, elasticity, year = "all", p0, l0)

- fillCosts, 

signature(x = "FLFleet", y ="FLCost"), function(x, y, year = "all")

signature(x = "FLFleets", y ="FLCosts"), function(x, y, ...)

- grossSurplus, 

signature(x= "FLFleet", y = "FLCost"), function(x,y, ...)

- netSurplus, 

signature(x= "FLFleet", y = "FLCost"), function(x,y, ...)
- financialProf: 

signature(x= "FLFleet", y = "FLCost"),  function(x,y, ...)



	Comments
	The economic and fleet dynamics modules of the simulation model still under development so probably new classess and/or methods will be develop this year. FLRUM and FLRUMFleet are under development .


III. Management Procedures

1. Sampling

	FLR class(es) used
	None.

	Dimensions
	1978-2030.

	FLR methods and functions used
	None.

	Description of main processes
	· Abundance indices simulation
· Aging process.

	Data sources and conditioning
	WG Data and assessment output. 

	New non-FLR classes created?
	No.

	New non-FLR methods created (arguments etc)
	No.

	Comments
	Three different kinds of observation errors have been considered.  A lognormal multiplicative error in the abundance indices, a multinomial error in the catch-at-age which simulates the proportion of individuals of one age that are assigned another age by mistake and a catch-multiplier which modelates the proportion of the ‘real’ catch that is really observed in the WG.


2. Assessment

	FLR class(es) used
	FLXSA, FLXSA.control,

	Dimensions
	The first assessment is carried out in 2006 (with 1978-2005 data) and then it is repeated periodically with the periodicity of the HCR.

	FLR methods and functions used
	FLXSA

	Description of main processes
	Assessment process.

	Data sources and conditioning
	The data is sampled from the data simulated in the biological and fleet operating model.

	New non-FLR classes created?
	No.

	New non-FLR methods created (arguments etc)
	No.

	Comments
	


3. Advice

	FLR class(es) used
	--

	Dimensions
	--

	FLR methods and functions used
	--

	Description of main processes
	--

	Data sources and conditioning
	--

	New non-FLR classes created?
	--

	New non-FLR methods created (arguments etc)
	--

	Comments
	The advice is taken directly from the Management decision model.


4. Management decision model

	FLR class(es) used
	FLStock

	Dimensions
	1978-[TAC year – 1]

	FLR methods and functions used
	-window
-yearMeans

-trim

-quantMeans

-computeCatch

-quantsums

	Description of main processes
	Obtain a single-year or multiple-year TAC based on the output of the assessment and the defined Harvest Control Rule.

	Data sources and conditioning
	The assessment model output and Northern Hake biological reference points.


	New non-FLR classes created?
	No.

	New non-FLR methods created (arguments etc)
	No.

	Comments
	


5. Implementation model

	FLR class(es) used
	--

	Dimensions
	--

	FLR methods and functions used
	None.

	Description of main processes
	Calculate the real catch  that the fleets will catch based on the TAC calculated in the management decision model.

	Data sources and conditioning
	WG data and the simulated TACs.

	New non-FLR classes created?
	No

	New non-FLR methods created (arguments etc)
	No

	Comments
	A percentage 


III. Stochastic simulations

	Number of runs
	100

	FLR class(es) used
	The classes mentioned above.

	FLR methods used
	The methods  mentioned above.

	Where are errors implemented
	· Stock Recruimtent Relationship.
· Catch-at-age.

· Abundance Indices.

· Observed catch.

· Implementation error in the TAC.

	Error 1: description, mathematical form, parametrisation etc
	Error around SR curve using a multiplicative lognormal error with mean 1 and the variance equal to the variance of the SR residuals obtained in the fit of the SR relationship using assessment WG output.

	Error 2: description, mathematical form, parametrisation etc
	A multinomial random error which simulates the proportion of one age individuals that are assigned another age by mistake. In Northern Hake particular case it is used to simulate the implications of faster growth in the management. It is parameterized using AZTI’s ‘normal’ growth ALK and the ‘faster’ growth ALK used in the WGHMM.

	Error 3: description, mathematical form, parametrisation etc
	Lognormal multiplicative error with mean equal one and the variance equal to the residual variance of the index in the assessment output.

	Error     4:
	A multiplier that simulates the difference between the real and the observed catch. No data available so different scenarios will be simulated to analyze the implication of this type of error in the performance of the management strategies.

	Error     5:
	A multiplier which modelates the difference bwtween the TAC set and the real catch of the fleets. Parameterize using historical data.

	New non-FLR classes created?
	No

	New non-FLR methods created (arguments etc)
	No

	Comments
	


IV. Outputs and summary

	OM Summary statistics
	· Yearly probability of real SSB falling below Blim.
· Yearly probability of real SSB falling below Bpa.

· Probability of real SSB falling below Blim (in the whole simulation).

· Probability of real SSB falling below Blim (in the whole simulation).

· Yearly median yield.

· Median total yield.

· Median of the total actualized yield. (the yield obtained applying a discount rate to the yield).

· Median yearly variability in the TAC.

· Median variability in the TAC. 

	MP summary statistics
	--

	FLR class(es) used
	None.

	FLR methods used
	None.

	New non-FLR classes created?
	No.

	New non-FLR methods created (arguments etc)
	No.

	graphs
	plot.ssb
plot.F

plot.TAC

plot.rec

	Comments
	


V. Progress and near future plans

· Further model development.

During the last year of EFIMAS the Economic and Fleet dynamics module of the simulation model will be developed.

· Update with latest FLR versions.
The model is already updated.

· Implementation of recent FLR packages  (e.g. FLEcon, FLOE etc)

If possible the model will be improved making use of existing FL packages such us FLOE to model observation error models in a more sophisticated way.

· …

V. Main issues, general feelings about FLR from user point of view etc – please express yourself!

The main issue has not been the FLR framework itself but the difficulty on setting up a full feedback model with so many processes interacting in the modelled system. Regarding FLR we think that it is a good framework for MSE and as new tools (models, methods…) become available and the already existing packages stabilised it will be really powerful. However, one of the issues encountered during the development of the simulation model has been the fact that FLR main packages are under development so we have had to update the code continuously which actually stops the actual work of the CS. 
