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I) Check landings / discards scripts

Data need

DCF format landings/discards by length (see in folder data the file “landings.csv” or 
“discards.csv”)

General structure

A folder having two subfolders “script” and “data” have to be set.
The “script” subfolder must be set as working directory folder.
The outputs will be stored in a new folder (create by the code) called “output/COMMERCIAL”
Output/COMMERCIAL folders will have subfolders based on the selected stock: 
output/COMMERCIAL/country/gsa/species/Landing 
(e.g. output/COMMERCIAL/ITA/11/ARA/Landing)
for landings and
output/COMMERCIAL/country/gsa/species/Discard
for discards data
For all the other outputs (see below “landings” will be replaced by “discards” when discards data 
are analysed)

Stock selection

The code works at stock level as we need to declare for which country, gsa and species we want 
perform the analysis.
#### Choose Member state and area to check ###
MS <- "ITA"
GSA <- "11"
SP <- "ARA"

Selected dataset will be saved in the output folder as csv file “landings.csv” 

Checks lists

1) Looking for duplicated rows

## Checking if there are duplicated records ##
table(duplicated(land[,c(2:13)]))# FALSE means no duplicated records are present
row_to_del <- which(duplicated(land[,c(2:13)]))
dupl <-land[which(duplicated(land[,c(2:13)])),] 

If duplicated rows will be found the two lines below help in deleting these rows from the dataset.
# land=land[-c(row_to_del),]
# table(duplicated(land[,c(2:13)]))



A csv file call “landings_duplicates.csv” will be create in which duplicated records will be stored 
or the file will be empty if not duplicated rows will be spotted.

2) Looking if any shifting in the length distribution was applied

## Check specon values to detected shifting in length distribution 
unique(land$specon)

specom is a free text field in the dataset in which could be reported additional information about the
dataset (for example no length sample available, etc). In some cases has been observed that in this 
filed were reported information on the “true” starting point of the length distribution provided 
ending up in values referring to the wrong measures.
In the script no correction has been implemented because length shifting is a violation of the DCF 
template format and should be reported as a data transmission issue by the DTMT online tool.

3) Looking for landings in weight “NULL” (e.g. zero or -1) having some 
length classes with number!!

### Check if there are landings in weight equal to zero or -1 having length class filled in ###

a) If there are any records having abundance in number and weight equal zero the code will print 
some warning messages while “suspect” data will be stored in the "zero_land_vs_cl.csv" file
otherwise the message will be "There arent zero landings"

b) If there are any records having abundance in number but weight equal to -1 the code will print a 
some warning messages while “suspect” data will be stored in the "minus1_land_vs_cl.csv" file
otherwise the message will be "There arent -1 landings"

4) Looking for landings in weight more than zero but with no abundance
in number

##### Check if there are landings in weight >0 having length class not filled in ###

This quality checks will illustrate by printed messages about number of records with landings in 
weight more than zero which have or not length frequency distribution filled in (missing LFD 
basically). Actually, provided landings more than zero without LFD is admitted (especially for 
metier not selected by ranking system and/or without biological samples). Anyway all these cases 
will be stored in the following files given to enduser the opportunity in checking if there coverage 
and /or quality issues.
The selected records will be stored in the file “minus2_land_vs_cl”



5) Computing landings in weight values by year, gear and fishery

#### Check landings values 
The values of landings in weight will be aggregated by year, gear and fishery.
The results will be stored in the output folder both as plot “landings_weight.tiff” and csv file 
“landingsWeight.csv”

Landings will be also plotted as coloured areas by gear and by quarter



6) Looking for “double” landings reported

a) #### Comparison between landings in weight by quarter and -1 (year aggregation) ####

Landings in weight will be aggregated at year and gear level summing up available quarters and 
quarters reported as “-1” (usually this values stands for “year level”).
Then a ratio over the two values is computed.
Ratio equal 1 or very closed to 1 deserve a deeper check. All the other values including NA should 
be fine.

The output file is stored as: "Comparison_landing_quarter_-1.csv"

b) ## Comparison between landings in weight by quarter and -1 (year aggregation) assign to 
different Vessel Length ######

This one is an additional check to look for is similar issues spotted by the EWG2015 in some areas 
are still reported in the dataset . In this case the landings were reported twice by year, gear and 
quarter but in one case the vessel length was actually define while in the other one was “NA”

The output file is stored as: "Comparison_landing_quarters_VL.csv" 

7) Computing mean weight

##### Mean Weight check ####

Mean weight by year, gear, fishery and quarter aggregation is computed.
Values are stored in the "MW_land.csv" while plots are saved as "landings_mean_weight.tiff"



Suspicious values need to be checked exploring the dataset trying to understand if the values are 
due to coverage (e.g. landings for 4 quarters but number only for some of them) and/or quality 
issues (e.g. unit of measures misreported).



II) Cumulative script

Data need

DCF format landings/discards by length (see in folder data the file “landings.csv” or 
“discards.csv”)

General structure

A folder having two subfolders “script” and “data” have to be set.
The “script” subfolder must be set as working directory folder.
The outputs will be stored in a new subfolder (create by the code) called “Cumulative”
(the whole path will be: output/COMMERCIAL/country/gsa/species/Cumulative)

Stock selection

The code works at stock level as we need to declare for which country, gsa and species we want 
perform the analysis.
### Choose Member state, area and species to check ####
MS <- "ITA"
GSA <- "11"
SP <- "ARA"

Selected datasets will be saved in the output folder as csv file “LFLandings.csv” and  
“LFDiscards.csv”

Definition of splines and percentile thresholds

Splines

splines <- c(0.2,0.4,0.6,0.8) ##  

Spline values assignment to fit cumulative distributions. 

Inverse function is used to estimate length size corresponding to the different percentiles. To save 
plots on how cumulative distributions are fitted by the different splines the following lines in the 
landings and discards loop need to be activated. Be aware that saving all the plots can takes time.

Lines 213 -230 for landings

## Modelling cumulative frequencies ##

        # p1 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.2,col=2)+ggtitle("Spline 
0.2")

        # p2 <- ggplot(tempfish, aes(x=start_length, y=relative)) +



        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.4,col=2)+ggtitle("Spline 
0.4")

        # p3 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.6,col=2)+ ggtitle("Spline 
0.6")

        # p4 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.8,col=2)+ggtitle("Spline 
0.8") 

#ggsave(filename=paste0(dir_t,"/",MS,"/",SP,"/",paste0("Cumulative_LFD_LANDING_",i,"_",j,"_
",z,".tiff")),width = 10, height = 8, dpi = 150, units = "in",grid.arrange(p1, p2, p3,p4,ncol=2))

and Lines 445-459 for discards

## Modelling cumulative frequencies ##

        # p1 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.2,col=2)+ggtitle("Spline 
0.2")

        # p2 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.4,col=2)+ggtitle("Spline 
0.4")

        # p3 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.6,col=2)+ ggtitle("Spline 
0.6")

        # p4 <- ggplot(tempfish, aes(x=start_length, y=relative)) +

        #   geom_point()+stat_smooth(method="loess",fullrange=T,span=0.8,col=2)+ggtitle("Spline 
0.8") 
#ggsave(filename=paste0(dir_t,"/",MS,"/",SP,"/",paste0("Cumulative_LFD_DISCARD_",i,"_",j,"_"
,z,".tiff")),width = 10, height = 8, dpi = 150, units = "in",grid.arrange(p1, p2, p3,p4,ncol=2))

 

Percentiles

Xtresholds = c(0.25,0.5,0.75) ## 

Percentiles for which we are going to estimate for each LFD available corresponding length size 
based on the different splines settled.

Trying to fix Kolmogorov-Smirnov issue
Rt <- 1 ## 



KS test is very sensitive to large sample size ending up in rejecting in almost all the cases the H0 
Hypothesis1 Based on that I have introduced a ratio factor called Rt. If Rt is set equal 1 we are going
to use the actual number of individuals by length classes while, setting another value, a ratio will be 
applied to reduce sample size (the shape of the distribution indeed will be not affected).

Main outputs

Tables

1) Main length size indicators 

These lengths will be stored in the files “LFLANDINGS_DB.csv" and “LFDISCARDS_DB.csv" 
Just as example:

The analysis is carried out by year, gear and fishery. For each combinations the following indiactors
are estimated:

total number of individuals in the sample

the minimum size observed

the mean size

the maximum size observed

the standard deviation 

for each splines and percentile thresholds the corresponding length size value

If there is a combination of year, gear fishery for which there isn’t length distribution (total number 
equal to 0) NA will be reported for all the other parameters.

1 https://stats.stackexchange.com/questions/333892/is-the-kolmogorov-smirnov-test-too-strict-if-the-sample-size-is-
large

https://stats.stackexchange.com/questions/333892/is-the-kolmogorov-smirnov-test-too-strict-if-the-sample-size-is-large
https://stats.stackexchange.com/questions/333892/is-the-kolmogorov-smirnov-test-too-strict-if-the-sample-size-is-large


2) Year with missing length distributions

Basically a subset of the previous table based on total number equal to zero

3) KS Test

In csv file “KS_test_landing.csv” (same for discard) will be stored the multi-pairs KS test carried 
out for each combinations years~ID.

Dmax and Dcalc are the KS test values tested for a p<0.05 having as H0 Hypothesis the distribution
belong to the same population 

If there is an ID for which is available only one LFD this LFD data will be stored in csv file called 
“KS_notest_landing.csv” (same for discards) . The file will be empty in all the other cases 
(namely no distributions at all or not enough distributions to run at least one comparison)



Plots

“Mean_LFD_LANDING.tiff” and “Median_LFD_LANDING.tiff” (same plots for discards)



III) Quality checks script

Data need

All DCF templates excluding surveys data and effort

General structure

A folder having two subfolders “script” and “data” have to be set.
The “script” subfolder must be set as working directory folder.
The outputs will be stored in a new subfolder (create by the code) called “Quality_Checks”
(the whole path will be: output/COMMERCIAL/country/gsa/species/QualityChecks)

Stock selection

The code works at stock level as we need to declare for which country, gsa and species we want 
perform the analysis.
### Choose Member state, area and species to check ####
MS <- "ITA"
GSA <- "11"
SP <- "ARA"

Selected (subset based on the stock selection) datasets will be saved in the output folder as csv file

Definition of threshold to be used in checking Sum Of Product 
(SOP) check
threshold = 5 # SOP difference with "official" value. Only values having a SOP correction more 
than 1+%threshold (in this case 1+0.05) or less than 1-%threshold (1-0.05) will be saved in a csv 
file. The check will be based on what declared in the Catch file and will be run both for landing and 
discards.

The formula to compute SOP is:

SOP= ∑
i=0

i=max ( age )

number at age i∗mean weight at age i



Landings in weight by gear in catch at age and at length files

Discards in weight by gear in catch at age and at length files

These plots (one for landings and the other ones for discards) make possible a quick comparison if
the values reported in the catch at age file and landings/discards at length files are the same



Maturity by length and by age

Data extracted directly from MA and ML DCF templates will be plotted looking for trend in time 
and/or weird values.



Sex ratio by length and by age

 

Data extracted directly from SRA and SRL DCF templates will be plotted looking for trend in time 
and/or weird values.



von Bertalanffy Growth Functions (VBGF)

The script extracts all VBGF set available by sex and produces a series of different plots.

The first one is a comparison of all resulting VBGF curves by year and sex

Then for all sex available will be saved:

- plot the VBGF curves facet by year

- plot all curves in one panel

- boxplot of the VBGF parameters available

- trend in time of the VBGF parameters values



Length Weight relationships (LW)

The script extracts all length weight relationships parameters available by sex and produces a series 
of different plots.

The first one is a comparison of all resulting LW curves by year and sex



Then for all sex available will be saved:

- plot LW curves facet by year

- plot all curves in one panel

- boxplot of LW parameters available

- trend in time of LW parameters values



Age Length Key (ALK)

Available age keys by sex will be plotted by year (looking for trends) and using a boxplot to find 
possible outlier values. 

Sum Of Product (SOP) landings and discards

Please check the csv files:

SOP_land_needed and SOP_disc_needed.

If there are some issues will be listed as below otherwise the file will be empty.



The selected rows are based on the threshold set at the beginning of the script

Checking VBGF units

Please have a look in file check_vbunits.csv. If empty no issues have been spotted.

If issues in the VB_units have been spotted, records row number which need to be checked in 
check_vbunits.csv file (and likely to be fixed in the original GP file) will be printed (If a sequence 
of NA per Country, Area, Start_year and Species will be visualized it mean that no data were 
available). If no records are printed the VB units reported should be coherent with the usual VB 
units used for the analyzed species (cm for Teleosteans and Cephalopods and mm for Crustaceans)

Checking LW parameters units along the years

table(gp$L_W_UNITS,gp$START_YEAR)

     2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
  cm    2    2    2    2    2    2    2    2    2    2    2    2    2    2    2    2   2

"Please have a look if LW units are coherent with the species and the 

DCF format. Output AS table of extent 0 x 0 it means no information 
available"



IV) Filling gaps in Length Frequency Distributions
Data need

DCF format landings/discards by length (see in folder data the file “landings.csv” or 
“discards.csv”)

General structure

A folder having two subfolders “script” and “data” have to be set.
The “script” subfolder must be set as working directory folder.
The plots produced will be stored in a new folder (create by the code) called 
“output/COMMERCIAL”
Output/COMMERCIAL folders will have subfolders based on the selected stock: 
output/COMMERCIAL/country/gsa/species/Length_frequencies/Landings 
for landings and
output/COMMERCIAL/country/gsa/species/Length_frequencies/Discards
for discards data

Main settings

threshold <- 1 # threshold to select which metiers should be included in the reconstruction. For all 
the metiers will be counted the number of years in which both length frequency distribution (LFD) 
and yield in weight are available and for how many years at least yield in weight is available. The 
ratio between these two numbers will be compared to the threshold value. Only if the ratio value 
will be higher than the threshold the metier will be included in the reconstruction. Higher value (for 
example 50 or higher) reduce number of metiers take in account in the analysis.

step <- 25 # to be used in plotting LFD (25 should be ok for Teleosteans, 5 for Cephalopods and 
Crustaceans)
    
stats <- "median" # you can set "mean" or "median". This stats will be used in creating the 
"common" LFD by metier which will be used to fill the gap. At the end of the process a SOP 
correction (actually a rising computation) will be applied to all the reconstructed LFDs.

The a and b parameters to be used in computing weight by length class will be estimated from the 
available stock data stored in the gp.csv file. If a parameter will not available a warning message 
will be displayed at the end of the code. In that case enduser has to provided manually a set of a and
b values.
Based on the “stats” a median or a mean of the available values will be run to obtained the final set.

The general approach is to work at metier level swapping to upper level (gear) only when no 
information at metier level are available. Basically if there are enough information on LFD by 
certain metier the common LFD will be estimated otherwise will be used in starting the process in 
filling gaps an LFD derived from the corresponding gear distributions.

In the discards workflow the missing years will be reconstructed starting to estimating a discards 
value in weight. This estimation will be run according to a median value for the corresponding 
metier level (if not possible a ratio estimated on gear will be used). The ratio will be applied to the 



landings of the missing years to obtain the discards value in weight. At this point the procedure will 
follow the same of the landings one.

Below are showed the main plots produces by the scripts.

a) Filling gaps in landings data by metier

1) Original length frequency distributions



2) Available metier and metier to be reconstructed

In the upper panel (single row) total percentage of the weight to be reconstructed over total landings
by year will be showed (basically it is the sum of the values in the red tiles).



3) Metier reconstructed



4) Final length frequency distributions



5) Rising factor (aka SOP_ratio) applied in reconstructing missing LFDs



b) Filling gaps in discards data by metier

1) Original length frequency distributions



2) Available metier and metier to be reconstructed

In the upper panel (single row) total percentage of the discards weight to be reconstructed over total
catch by year will be showed.



3) Metier reconstructed

4) Final length frequency distributions



5) Rising factor (aka SOP_ratio) applied in reconstructing missing LFDs

6) Metier mismatch

Please check if there are any mismatch in the metier reported in discards and declared in landings. 
Discards in weight is no estimable without a value in landings.

year gear fishery land discards Data
2011 OTB DEMF NA 1.983722 Metier mismatch
2012 OTB DEMF NA 8.532566 Metier mismatch
2013 OTB DEMF NA 0.159404 Metier mismatch
2017 OTB DEMF NA 4.613141 Metier mismatch



V) Relative weights
Data need

DCF format landings/discards by length (see in folder data the file “landings.csv” or 
“discards.csv”)

General structure

A folder having two subfolders “script” and “data” have to be set.
The “script” subfolder must be set as working directory folder.
The plots produced will be stored in a new folder (create by the code) called 
“output/COMMERCIAL”
Output/COMMERCIAL folders will have subfolders based on the selected stock: 
output/COMMERCIAL/country/gsa/species/Landing 
for landings and
output/COMMERCIAL/country/gsa/species/Discard
for discards data

Stock selection

The code works at stock level as we need to declare for which country, gsa and species we want 
perform the analysis.

#### Choose Member state and area to check ###
MS <- "ITA"
GSA <- "11"
SP <- "ARA"
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