Guideline DISPLACE version 0.9.0 2016, Sept. 30th
The DISPLACE Object Editor for producing formatted input files —

(Francois Bastardie & Federico Fuga)

An illustrative dataset called ‘testexample’ is given at https://github/frabas/DISPLACE_input_gis so
that any user can scrutinize and run the parameterisation from these raw files using the DISPLACE
Objects Editor. If the user wants to start from scratch then the point 1. below (build a graph) will be
required, otherwise the user can skip and go directly to point 2.

1- First of all, create a graph of nodes for your own fishing region...

(Go to section 2 if you already have it or if you want to start from the one given in the example
dataset)

You'll need some GIS shape files defining the marine space delineating the DISPLACE graph
building e.g. handmadeAPolyAroundloneanSea.shp and co,
ne50m4GreecelnversedWithEraser.shp and co, greece_eez.shp and co
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Then the graph of nodes is built through the DISPLACE graphical interface under Graph>Create
Graph, with settings (for example):

Graph | Editor Utilities Windows
#®  Clear Graph
O Load..
B Save..
Export...

Create Graph... I}



Corner 1 Long: 17.000000 &l Lat: 33.000000 =
Corner 2 Long: 30.000000 [4 Lat: 41,000000 2 I
Shape
) Geodesic Hex () Geodesic Quad
@ Planar Hex () Planar Quad
Zones
[ Indude points outside all shapefies Step 2,50 km =1

1st Indusion Shapefile [Shapeﬁle handmadeAFolyAroundloneansea. shp v] Step 2.50km =1

2nd Indusion Shapefile [Shapeﬁ]e greece_eez.shp '] Step 70.00km =1

Exclusion Shapefile [Shapeﬁle nes0m4GreecelnversedWithEraser.shp ] Remove edges traversing this shapefile

Options

Leave at least n links to any node 1 H
[ Limit the number of links per node to 3 :
7] Remove edges longer than 80.00 km :

Cancel ] [ Ok J

And a list of all harbours/positions with landings also needed to connect to the graph of nodes:

X;y;:idx.port

ANCONA;13.499299999999485;43. 621600000000434;1
BARI;16.859320728454833,;41.135060142752154972

BARLETTA; 16. 285200000000223; 41. 325000000004763; 3
BELLARIA;12.454499999999816; 44.160299999999523;4
BISCEGLIE;16.505400000000122;41. 247400000000312;5
BRINDISI;17.967699999999233,;40.654399999999399; 6
CAORLE;12. 880199999999634;45. 5969000000004 88; 7
CATTOLICA;12.749599999999232;43. 9706999999995852; 8
CERVIA;12.359099999999716; 44, 268099999999322;9
CESENATICO;12.402899999999176;44. 207200000000753;10
CHIOGGIA;1Z2. 298300000000365;45.219399999999951;11
CIVITANOVA MARCHE;13.733700000000718;43. 311700000000194;12
FAND;13.015699999999923;43. 853600000000355;13
GIOVINAZZO;16. 672500000000625;41.190199999999066; 14
GIULIANOVA;132. 973900000000897,;42.754999999999207;15
GORO;12.294700000000395; 44, 843300000000497;16
GRADO;13. 382400000000464; 45, 674300000000564,;17

ISOLE TREMITI;15.500000000000000;42.116667000000000;18
Izola;13.657499999999516;45. 538300000000277;19
Koper;13,729900000000384;45, 5501999999997 34; 20
LESINA;15. 350000000000000; 41. 866667 000000000; 21

LEUCA; 18, 363400000000183; 39, 795700000000608; 22
MANFREDONIA; 15.914800000000499; 41, 624999999999972; 23
MARANO LAGUNARE;13.169167000000000;45.7663889999999497; 24

MADTTAMCTAIINA 13 01 AOANAANAMANST N A7 0074 NONNONMNNANES 75

CE
del Editor Utilities Windows
7 § % ClearGraph

O  Load..
= B Sa
e VE...
= Eport.
Ope

h...

" Create Grapl
Enti Load Harbours... k
Gray Link Harbours to Graph...
Gray




Editor  Utilities  Windows

-~

Clear Graph
Load...
Save...

Export...

Create Graph...
Load Harbours...

Link Harbours to Graph... %

2- ...then, the object editor can be used....

In essence, the steps are:

a_

Generate Populations Features (from specs 1 and 3; producing the stock_names file)

(calling the GeneratePopulationFeatures.R routine producing N at size group, Maturity, M, SSB-R,
Growth transition matrix, etc. All output in \popsspe)

Generate Pop Avail from Surveys (using Pop Specs 2 and the designated graph)

This is an optional step i.e. the user could actually come up with his own ready polygon shape files
defining the pop spatial distribution per species per size category (put in a folder called
/POPULATIONS/spatialLayers and we expect a table attribute called ‘GRIDCODE’ for this GIS layer
and we expect the naming of the files to be consistent with those given for the testexample app i.e.
contourXX_YY_7Z7-7Z-77 with XX the index of pop i.e. 0, 1 etc.; YY in ‘small’, ‘'medium’, ’large’; ZZ the
corresponding size group) that will appear in the Pop Specs

Generate Populations Avail GIS Layers (stored in SpatialLayers folder)

Again, this is an optional step provided that it links to the previous step.

Generate Populations Config Files

This step creates the config files from gathering all the infos from previous steps in one file per pop.
This is done by parsing the files contained in the /POPULATIONS/SpatialLayers folder (so you’ll need
first to close these files in case they are opened in your GIS engine!).

This is actually an optional step provided that the config files (one per pop) could be written by
hand if wished (in a folder named /POPULATIONS/pops_config_files).

Run Populations Config Files

This is an extensive step for linking the shape files defining the pop spatial distribution to the
DISPLACE graph of nodes by dispatching a piece of the total pop availaibility depending on the level
of density provided by the GRIDCODE attribute contained in these GIS layers.

Generate Populations Interaction Matrix File

Contribution of one species to the others in the natural mortality (=0 if the pops do not overlap in
space) given as a proportion of the total natural mortality set in M_at_szgroup. This step generates
a default matrix with nb row= nb column = nb pop and diagonal filled in with 1



g- Generate Populations Various Files

Some steps are actually optional because the user could start from existing files e.g. some GIS layers
created by other means, etc.

An example dataset is provided together with the Object Editor so that any user can run the
parameterisation and produce the required DISPLACE input files.

The example dataset (called ‘testexample’) is structured like this:

| N
DISPLACE input_gis + |testexample |+ |
R,

Documents library

testexample
MName

. HABITATS

; MANAGEMENT
. OTHERS

. POPULATIONS
J SHIPPING

. FISHERIES

J FISHFARMS

. GRAPH




....while all the DISPLACE input files produced by the parameterisation should create a hierarchy of folder
like this:

» DISPLACE input_testexarmple »

Documents library
DISPLACE input_testexample

Mame

.git
.| benthosspe_testexample
. dtrees
. externalforcing_testexample

. fishfarmsspe_testexample

m

. graphsspe

.. harboursspe_testexample

.. metiersspe_testexample

|| popsspe_testexample

. shipsspe_testexample

. shortPaths_testexample_a_graph56

| simusspe_testexample

. timeseries

|| vesselsspe_testexample
] multiplier_for_biolscetestexample.dat

| pop_names_testexample.bd

So, to start:

|| File Graph | Parameters | Model Editor

' m o % Objects Editor... A

1o I SR S

The ui is giving some support for running the R scripts (usually located in DISPLACE_R_inputs) producing the
DISPLACE input files.

In brief, the parameterization is producing the DISPLACE input files that fits DISPLACE:



Paths | Populations Spedifications | Populations Scripts I Veseels Spedfications Vessels Scripts Harbours Spedifications Harbours Scripts I Sh\pq“ 4

Saripts base path C:/Users/fbas/DocumentsGitHub/DISPLACE R _inputs
Application Name testexample

Application Path C:Users/fbas/Documents/GitHub /DISPLACE _input_testexample
Raw Data Path Ci/Users/fbas/Documents/GitHub/DISPLACE _input_gis/testexample

iGraph Parameter value 56

N

You also need to have R pre-installed (https://cran.r-project.org/) and the path set for it:

For example:

Programn Files » R » R-3.]

Mame

| 286
‘.]ﬁq-

|¥'| config.sh

R R.exe

R Rscript.exe

%

On the Objects Editor main menu, we have:

re . 3 ; 3 . Populati Scripts
Specifications pages +Populations Spedifications separated from the R scripts ——poaens =cp l for each type

|fpec51 |Spec52 | Specsl’-l

of objects. Specifications can related to several files:



Using R scripts should provide enough flexibility for the user to adapt them when required, which should
work as long as the input file format to DISPLACE is not changed.

Note that some R scripts are likely to fail if some of the required R packages are not installed. This is not a
big problem; just install them in your R console by typing: install.packages(”a_package_name”).



For Population-related files

+7] Objects Edito

(=l X

| S— | A

Paths | Populations Specifications | Populations Seripts | Vessels Spedifications | Vessels Seripts | Simu Seripts | Harbours specifications | Harbours 4 {

Specs 1 |Spec52 I Specs 3 | Shapeﬁles|

stock 0 1 2 3
0 COD.2532 Q 0 0 0 0
1 COoD.2224 2650 11286 13718 11576 1515

< ] |

593 82

C:/Users/fbas/Documents/GitHub/DISPLACE _input_gis/balticRTI/POPULATIONS/Stodk_abundances_at_age.csv

Giving the file location to help the user figuring it out:

|4| I |

C:/Usersfbas/Documents /GitHub [DISPLACE _input_gis/balticRTI/POPULATIONS [Stock_abundances_at_age.csv

There is a map viewer for the GIS layer specifications related to the spatial distribution of fish per size

category:



") Objects Editar

Paths | Populations Specifications | Populations Seripts | Vessels Specifications | Vessels Scripts | Simu Seripts | Harbours Specifications | Harbours ¢ [

[Specs1 | Specs2 | Specs3 | Shapefles |

contourd_large 9-10-11-12-13.shp %_, )I} ; T I 7

[ contourd_medium_6-7-8.shp _ =T, Tl ~ Blekinge FE'” z o :

[] contourd_small_0-1-2-3-4-5.shp T AR LS L / S 7 el ~r o =
elsingborg ) ' - -~ -

[] contourd _large_9-10-11-12-13.shp .. S 2

ey I g 5
[T] contourl_medium_6-7-&.shp 1 H Ve[’_ffal?fnk\_ Skane/lan
[] contourl_small_0-1-2-3-4-5.shp i i 3
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Then the R scripts are all behind the buttons of the ui:

| Paths | Populations Specifications | Populations Scripts | Vessels Specifications | Vessels Scripts | Simu Scripts | Harbours Specifications | Harbours < §

Run Scripts
[ Generate Populations Features ] | Generate Pop Avail from Surveys [optional] ]
[ Generate Pop Avail GIS layer [optional] [ Generate Papulations Config Files [optional] |
[ Run Populations Config Files ] | Generate Populations Interaction Matrix File ]
[ Generate Populations Various Files ]

For Vessels & Metiers related files

In essence, the steps are:



a- Generate Vessels Config Files

b- Generate Vessels Fishing Effort GIS Layers

c- Run Vessels Config Files

d- Generate Metiers Selectivity per Stock Files

e- Generate Metiers Various Files

f- Generate Other Catches On Nodes

g- Overwrite Catch Equation Parameters (optional — overwrite some “Run Pop Config Files”
parameters)

Generate Vessels config files will be done from the vessels specifications:

=TT e

EI Vessels Spedifications | Vessels Scripts | Simu Scripts | Harbours Specifications I Harbours Scripts I Shippings Specifications I Shippings Scripts |47 ¥ I
Specs 1 Specs 2 Shapefiles
VE_REF SI_HARE LE MET LE MET_rough COD_kg_h DAB_kg_h FLE kg_h HAL I
0 DME0DD001403  MASZ other Trawl 0 0 0 0
1 DMEDD0001391  MASS GMS_DEF_ol57_... Passive 84.7128234226055 2.07848388561053 2.20813890149796 0
2 DMEDD0001391  Traveminde GMNS_DEF_ol57_... Passive 470925 0 0 0
3 SWEL Varberg OTT_CRU_70 B... Trawl 0.259713805571... 0 0 0
4 SWE1 Traslgvslage OTT_CRU_T08... Trawl 0625 1] 0 0
5 SWE1 Traslavslage OTT_DEF_ol05_... Trawl 244.688737686605 0 0 0
6 SWE1L Simrishamn OTT_DEF_ol05_.. Trawl 116.343490304709 0 0 0
7 SWE1 Skillinge OTT_DEF_ol05_.. Trawl 117.255717255717 0 0 0
8 SWE1 Sandvig OTT_DEF_ol05_.. Trawl 163.076923076923 0 0 0
9 SWE2 Traslavslage OTT_DEF_ol05_... Trawl £4.5299461641992 0 0 0
10 SWE2 Simrishamn OTT_DEF_ol05_... Trawl 122.956875652048 0.012029477638... 0 0.01658
i m 3
C:fUsers/fbas/Documents/GitHub [DISPLACE_input_gis/balticR T [FISHERIES fvessels_spedifications_per_harbour _metiers., csv

....including some spatial layers concerning the fishing effort spatial distribution per type of activity:



ts | Vessels Speifications

[t [ pmea | srapeis |

DNE_gis_feffort GMS_DEF_ol57_0 0.shp
DMEK_gis_feffort_othershp AL
SWE_gis_feffort_OTB_DEF_0105_1_120.shp K 3.
SWE_gis._feffort OTT_CRU_70_89_2 35.shp _ :

SWE_gis_feffort OTT_DEF_0105_1_120.shp

If you don’t have them from the start, these layers will be produced by the ‘Generate Vessels Fishing Effort
GIS layers’ R routine:



=] Objects Editor

ts | Vessels Specifications | VesselsScripts | Simu Saripts | Harbours Spedifications | Harbours Saipts | Shippings Spedifications | Shippings Saripts [ 4f*

Run Scripts

( Generate Vessels Fishing Effort GIS layers [optional] ] | Generate Config Files ] |
[ - Run Vessels Config Files ] [ Generate Metiers Selectivity per Stock Files ] .
[ Generate Metiers Various Files ] [ Generate Other Catches On Nodes ]

[ Overwrite Catch Equation Parameters [optional] ]

[31] 0T CRU_32:63.0 0" "0T6_SPr_16-31.0.0° 016 DEF_16-31.0.0° A

[34] "GNS DEF "100-119 0 0" 'OTM DEF_16-310 0" "LHP FIF 0 0 0"

el
2
o
-
=1
N
I
o
(=]
(=]
%

00"

[37] "OTB_MCD_100- 119_0 0 "PTM_DEF_156-31_0_0" "GN

[40] "OTB_SPF_32-69_0_0" "OTB_SPF_<16_0

[43] "OTM_DEF_<16_0_0"

[46] "SSC_DEF_»>=105_1_ C . 0

[449] "OTB_DEF_32-69_0_0" "OTB_CRU_70-89_2 35" "OTE_DEF_70-89_2_35"
0

[52] FPO_CAT =0 0 0" "PTB_SPF_32-104 0_0" "LLS_FIF_0_0_ 0"
[55] "OTM_SPF_32-104_0_0" "OTM_SPF_32-89_0_0" "P5_SPF_»0_0_0"
[58] "TBB_DEF_>=120_0_0"

Define the metiers and the metier 'other'...done

Create for DNK_gis_feffort_other

Create for DNK_gis_feffort_other ..... done

m

‘fou might repeat but from a new country...

P

Then go step by step, running each routine sequentially:

[ __ Generate Config Files |
[ N Run Vessels Config Files ]
[ : Generate Metiers Selectivity per Stock Files |
r 1
[ - Generate Metiers Various Files |
[ Generate Other Catches On Nodes |

The last one is trickier:

Overwrite Catch Equation Parameters [optional]

[
bg'



Would probably need you to think about how to adapt it to your own case....but for now it should work wil
the set given as example.

Once it is all done then you have all the input files informed in the /vesselsspe and /metiersspe folders for
the creation of the set of vessels in DISPLACE.

But DISPLACE will not work until all the input files are created for all types of objects. So:



For Harbours related files

Giving the price in euro per kilo per stock per commercial category — In this case it will be the same for all
harbours.

ts | Vessels Specifications | Vessels Scripts | SimuSaripts | Harbours Spedifications D

stock small medium large
0 COD.2532 0.5 1 2
1 COD.2224 0.5 1 2

Generate Harbours Files

Then run the R script:

If alternative price settings is wished then the R script would need to be adapted by the user on that
purpose.



For Shipping related files

ts | Vessels Specifications | Vessels Saipts | Simu Scripts | Harbours Specfications | Harbours Saipts | Shippings Specifications | shippings Scripts [ 4]{# |

Specs1 | Specs2 | Specs3 | map |

ship_name imo year_build flag

1000000 2006 Greece Tanker

2000000 2006 Greece Tanker

SHIP2 3000000 2006 Greece Tanker

SHIP4 4000000 2006 Greece Tanker

SHIPS 5000000 2006 Greece Tanker

SHIPG 6000000 2006 Greece Tanker

SHIP7 7000000 2006 Greece Tanker

SHIPE £000000 2006 Greece Tanker
SHIPS 9000000 2006 Greece Tanker
SHIP10 1000000 2008 Panama Tanker
10 5HIP11 1100000 Sweden Caontainership
11 5HIP1Z 1200000 Sweden Containership

12 5HIP13 1300000 Sweden Containership

< |

C:Users/fbas /Documents/GitHub /[DISPLACE _input_gis /balticRTI/SHIPPING /shipsspe _features.csv




7| Objects Editor

DFPaﬂls || Populations Spedfications | _Popuiations Saripts | Vessels Specifications | Vessels Scripts | Harbours Specifications | _Harbours Scripts_| - Shippings Specifications | _hipg ¢ [P}
ship_lane_numbe lon_dec lat_dec
01 63 58 o
11 10.841675 57.897336 _ _ b Ke‘tf%h}
21 12863159 55,702355 .
31 12533569 55116085
41 15.587768 55.500763
5 2 991210 54.29481
6 2 1110286 5461786
7 2 1215808 54.42403
g 2 14.04587 55.03321
9 2 15.20759 55.96545
10 3 8043674 57.58070 .E;I:Tenburg- .
13 11170626 5781145 \WepommemaN
12 3 11877336 56.78692
13 3 10.754344 5570700
14 3 11.093178 55.22704
15 3 10822111 5462709
16 3 12216170 5444249
17 3 14065234 55.03321 / s 01 AP
C:/Users/fbas/Documents/GitHub /DISPLACE _input_gis/testexample /SHIPPING fshipsspe_lanes_longlat.csv




For Fishfarms related files

fishfarms_id fishfarms_name size_km2 long 1
01 farml 0.05 9.94 58.69
12 farm2 0.05 9.90 58.60
23 farm3 0.05 9.90 58.69
34 farmd4 0.05 9.54 58.69
45 0.05 9.94 58.79
56 farmé 0.05 9.94 58.59
67 farm? 0.05 9.94 5849
78 farm@ 0.05 9.94 58.39
g8 farmd 0.05 9.94 58.29
11— L3
C:/Users fbas/Documents/GitHub/DISPLACE _input_gis/testexample [FISHFARMS ffishfarms_features.csv




For Benthos related files

Harbours Specifications | Harbours Scripts | Shippings Specifications | _Shippings Scripts | Fishfarms specifications | Fishfarms Scripts | Benthos Specifications | Benthos Saripts |44}
(e | Spe2 [ Shapeiies |
landscape s_after_one_passa s
0 0.2 B
1 0 0 0.2 )
2 0 100 0.2
ER 100 0.2
4 0 101 0.2
5 0 101 0.2
6 0 111 0.2
7 0 111 0.2
g 1 0 0.2
g 1 0 0.2
10 1 100 0.2
1 1 100 0.2
12 1 101 0.2
13 1 101 0.2
14 1 111 0.2
15 1 111 0.2
16 2 0 0.2
17 2 0 0.2 %
C: JUsers/fbas /Documents GitHub /[DISPLACE _input_gis/testexample /HABITATS jprop_loss_on_habitat_after_one_passage_per_metier_per_sz.csv T




Harbours Specdifications Harbours Scripts

- = P of £ TR LY T
habitat_landscapes.shp Ha.'fands i 7y B i " %
y




