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What You Need

Python: Head over to https://www.python.org/ and navigate to specific
Downloads section for instructions based on your operating system. Download
the latest stable release of Python for your computer and operating system.
Verify the successful installation by entering ‘python’ in the command window
terminal - a response from python interpreter should be received including its
version number.

Jupyter Notebook: The Jupyter notebook environment helps in analyzing the
SAU data present in the S3 public bucket of SAU. Navigate to getting started with
the classic Jupyter Notebook section in the official Jupyter website
https://jupyter.org/install and install Jupyter Notebook as per the given
instructions. If you are not already familiar with usage of Jupyter, refer to
https://jupyter.readthedocs.io/en/latest/running.html#running for further details on
how to run Jupyter Notebooks.

Anaconda: Instead of installing the above tools individually, a popular alternative
is to use open source Anaconda Individual Edition distribution that includes
Python, R, necessary tools like Jupyter Notebooks, and commonly used
packages such as Pandas and NumPy by default as part of its installation. Refer
to https://www.anaconda.com/products/individual for further details.

Additional Packages: Additional packages necessary for data analysis and
visualizations can be installed by referring to the install instructions from official
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https://www.anaconda.com/products/individual

R .
h AROUy, User Guide

" SEA AROUND US Sea Araund U

g FISHERIES, ECOSYSTEMS & BIODIVERSITY Analyzing Data Using Jupyter Notebook

sources. For example, pandas library for python can be installed using either
conda install pandas or pip install pandas command as mentioned in
https://pypi.org/project/pandas/. These packages can also be installed from
within the notebooks as highlighted on top in the example notebooks. List of
packages that need to be installed:pandas, numpy, ipywidgets and altair.

How to Install the Necessary Applications

Python
1. Go to hitps://www.python.ora/ and head over to Downloads. Example here is for
Windows operating system.

@, Download Python | Pythanorg X =+

< cC O @ httpsy//www.python.org/downloads/

Python

& puthon’ o

About Downloads Documentation Community Success Stories News Events

. o \ ~
Download the latest version for Windows r“ \
|

/ / >
/
Looking for Python with a different 0S? Python for Windows, \ 4

Linux/UNIX, macOS, Other

Want to help test development versions of Python? Prereleases,

Docker images

Looking for Python 2.7? See below for specific releases

Participate in the official 2021 Python Developers Survey | Take the 2021 survey!

For more information visit the Python Developer's Guide.

Active Python Releases

2. Download the latest Python by double clicking the downloaded installer and clicking install now.


https://pypi.org/project/pandas/
https://www.python.org/
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3

%

& Python 3.10.0 (64-bit) Setup — x

Install Python 3.10.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
C:\Users\ASUS\AppData\Local\Programs\Python\Python310

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for [ Install launcher for all users (recommended)

windows [JAdd Python 3.10 to PATH Cancel

Jupyter Notebook
1. Go to https://jupyter.org/install

& C {) & https//jupyterorg/installhtml

-2
.\_/Jupyter Install  AboutUs Community Events Documentation NBViewer JupyterHub

Installing the Jupyter Software

Get up and running with the JupyterLab or the classic Jupyter Notebook on your computer within minutes!

Getting started with JupyterLab
The installation guide contains more detailed instructions
Installation with mamba or conda
JupyterLab can be installed with mamba and conda
mamba install -c conda-forge jupyterlab
or
conda install -c conda-forge jupyterlab
Note: If you have not installed mamba or conda yet, you can get started with the miniforge distribution
Installation with pip
If you use pip, you can install it with:
pip install jupyterlab
Ifinstalling using pip install --user,you must add the user-level bin directory to your paTH environment variable in order to

launch jupyter 1ab . If you are using a Unix derivative (FreeBSD, GNU / Linux, OS X), you can achieve this by using export
PATH="$HOME/ . local/bin:$PATH" command.

2. Install jupyterlab via mamba, conda or pip. Shown example was using pip.


https://jupyter.org/install
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1. All right

pip install jupyterlab
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Anaconda

1. Go to https://www.anaconda.com/products/individual then download the installer for your

operating system.

« C (Y & https//wwwanacondacom/products/individual

) ANACONDA

Products Pricing Solutions Resources

Q

Individual Edition

Your data science
toolkit

With over 25 million users worldwide, the open-source Individual
Edition (Distribution) is the easiest way to perform Python/R data
science and machine learning on a single machine. Developed for
solo practitioners, it is the toolkit that equips you to work with

thousands of open-source packages and libraries

2. Double click the installer and follow the setup guide.

Partners Blog

Get Started

Company

Anaconda Individual Edition

Download =3

For Windows
Python 3.9 « 64-Bit Graphical Installer = 510 MB

Get Additional Installers

LTI SR


https://www.anaconda.com/products/individual
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2 Anaconda3 2021.05 (64-bit) Setup — X

Welcome to Anaconda3 2021.05
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
2021.05 (64-bit).

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

(") ANACONDA.

b W ¥ B

Additional Packages
1. If you used Anaconda then you don’t need to install pandas, numpy and ipywidgets separately
but if you use other methods, you need to install them individually. Example shown here is using
pip install. You can just change the name of the package you want to install.

9943 .1348]
. All rights reser

eserved.

Download the Jupyter Notebook
From Github?
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How to Start Testing
1. Open the Jupyter Notebook application on your computer.

All Apps Documents Web More ¥

Best match

—

Jupyter Notebook (anaconda3) T
App S
Search the web

Jupyter Notebook (anaconda3)

/O jupyter - see web results App

L jupyter notebook

L jupyterlab 7 Open
Folders O Run as administrator

B jupyterlab \5  Open file location

s 1 Pin to Start
B jupyter _console

. ] 1 Pin to taskbar
B jupyter client

Uninstall
Documents

B jupyter-1.0.0-py38_7

@ jupyter.cpython-38

@ jupyter widget.cpython-38

£ jupyter

2. It will open the Jupyter notebook in your browser. Identify the root directory of
Jupyter, e.g. Drive C user folder.
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> C 0¥ @ hiplocalhost:8388/tree

= Jupyter Qut Logan
Files Running Clusters
Select items to perform actions on them. Upload  New~ &
oo -~ my Name & | Last Modified File size
O [ 3D Objects 10 months ago
0O 0 anaconda3 5 months ago
0O 0 ansel 10 months ago
O 0 contacts 10 months ago
O [ Deskiop seconds ago
O [ Documents 13 days ago
0O [ Downloads 2 hours ago
0O [ Favorites 10 months ago
O 0O Links 10 months ago
0O 0 Music 5 months ago
O [ oneDrive 4 months ago
O O Phase 1 Notebooks 9 minutes ago
[0 [ Phase 2 Notebooks a minute ago
0O O Pictures 4 months ago
O 0O pipwin 21 days ago
O [ Roaming 10 months ago
O [0 Saved Games 10 menths ago
0O [ searches 10 months ago
O [ source 10 months ago
0O © videos 10 months ago
0 O sti_Trace log 4 months ago 55kB

3. Copy and paste the .ipynb files to your desired target directory. Example here
was located inside Phase 1 Notebooks folder.

~ Jupyter

Files Running Clusters
Select items to perform actions on them.

(Jo0 | ~ | BB/ Phase 1 Notebooks

O

B Access_CSV_from_S3.ipynb

O

O & Data_analysis_examples.ipynb

O & Data_analysis_Visualizations_Download_data.ipynb
O

& visualizations_examples.ipynb

4. Open the notebook by double clicking the .ipynb file. It will open the file in a new
tab.
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C Y ® httpy/localhost:8888/notebooks/Phase%201%20Notebooks/Access_CSV_from S3.ipynb
: Jjupyter Access_CSV_from_S3 Last Checkpoint: 1111912021 (autosaved) Cad Logout
File Edit View Insert Cell Kemel Widgets Help Not Trusted ‘ Python 3 O
+ x A B 4+ % »rRn B C P Code v | =

In [ ]: # Uncomment and run this cell if Pandas Library is not already installed
# ! pip install --upgrade pip

# ! pip install pandas

In [1]: # tmport Library

import pandas as pd

5. Run the cells in order of appearance in the notebook. Refer to
https://jupyter.readthedocs.io/en/latest/running.html#running for further details.

6. Refer to examples in the document reference to be guided in testing the
notebooks:

https://github.com/SeaAroundUs/sau-ubc-cic-catchdata#user-interface.

Data explanations

Concepts, definitions and methods: https://www.seaaroundus.org/tools-guide/
GitHub — Repository: https://github.com/SeaAroundUs/sau-ubc-cic-catchdata

See Data-Dictionnary folder.

Jupyter Notebook Files to Test

Access_CSV_from_S3
o Install and import pandas. If installed already, no need to install again.

In [ ]: # Uncomment and run this cell if Pandas Library is not already installed
# ! pip install --upgrade pip

# | pip install pandas

In [1]: # import Library

import pandas as pd

o Define CloudFront domain name (to access S3) and data

In [2]: |# define CloudFront domain name (to access 53) ond data

cloudfront = "https://d3cu2src@83cxg.cloudfront.net’
data_key = 'rfmo_query_result.csv’

data_location = "{}/{}".format(cloudfront, data_key)

o Loading the data and outputs row and column count


https://jupyter.readthedocs.io/en/latest/running.html#running
https://github.com/SeaAroundUs/sau-ubc-cic-catchdata%23user-interface
https://www.seaaroundus.org/tools-guide/
https://github.com/SeaAroundUs/sau-ubc-cic-catchdata
https://drive.google.com/file/d/1w0PpfVHo3zf76Cr5oh7_jmP8oOWvBsyl/view?usp=sharing
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In [3]: |# df_rfmo = pd.read csv(data_location) # if all the columns need to be loaded

# load select columns
df_rfmo = pd.read csv(data_location,

usecols = ['year’, ‘name_rfmo', 'name_comm_group', ‘name_fishing_entity', 'name_sector_type', ‘catch_sum’,
# rename columns as needed
df_rfmo.rename(columns = {"name_rfmo”: "rfmo”, “name_comm_group”: “commercial group”, “name_fishing entity”: "fishing_entity”,

inplace = True)

# print shape (rows, columns) of dataframe
df_rfmo.shape

Out[3]: (1027995, 7)

o Displaying sample data

In [4]: # sample data

df_rfmo.head(3)

Out[4]: rfmo year commercial_group fishing_entity sector type catch_sum real_value
0 NEAFC 1850 Otherfishes & inverts Belgium Industrial 1082.915358 1.5875542+06
1 NEAFC 1850 Otherfishes & inverts Belgium Industrial ~ 112.044683 1.642575e+05
2 NEAFC 1950 Otherfishes & inverts Belgium Industrial 1937.004283 2.839648e+06

o Displaying data information

In [5]: # dataframe information

df_rfmo.info()

<class 'pandas.core.frame.DataFrame’>
RangeIndex: 1027995 entries, @ to 1027994
Data columns (total 7 columns):

#  Column Non-Null Count Dtype
] rfmo 1827995 non-null object
1 year 10827995 non-null intb4
2 commercial_group 1827995 non-null ocbject
3 fishing_entity 1827995 non-null object
4 sector_type 1827995 non-null object
5 catch_sum 1827995 non-null float6d
real_value 1827995 non-null float6d
dtypes: float64(2), int64(1l), object(4)

memory usage: 54.9+ MB

=

o Data analysis example here is mean catch sum and real value in Iceland by year
(after 2010). You can choose a different year and fishing entity.

o
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Data Analysis example
Mean catch sum and real value in Iceland by year (after 2010)

In [6]:
df_rfmo[ (df_rfmo[ 'year'] » 2010) & (df_rfmo['fishing_entity'] == "Iceland')].groupby( 'year', as_index = False).agg({ 'catch_sum':

Out[6]: year catch_sum real_value

0 201 1138.40 1.172804e+08
2012 135782 2524238e+08
2013 129789 2108245e+08
2014 103393 1.146456e+08
2015 1579.63 2522778e+08
2016 123225 1652062e+08

moBE W N =

Data_analysis_examples
o First five cells are the same with example number by importing pandas, loading

data and displaying sample data and its information.


https://drive.google.com/file/d/1VQAkdJA2fLobnwKwwPfIofk1QM__ocsu/view?usp=sharing
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In [ # Uncomment and run this cell if rPandas Library is not already installed
& ! pip install --upgrade pip
# ! pip install pandos
Import Libraries
In [1]: |import pandas as pd
Load data from 53
In [2]: |# define CloudFront domain mame (to access 53) and daoto
cloudfront = 'https://d3cu2srces3cxg. cloudfront.net’
data_key = "rfmo_guery_result.csv'
data_location = "{}/{}'.format{cloudfront, data_key)
In [3]: # Load select columns
df_rfmo = pd.read_csv{data_location, useccls = ["year', 'nmame_rfmo', 'name_comm_group', 'name_fishing_entity', 'name_sector_type
# rename columns as needed
df_rfmo.rename(columns = {"name_rfmo”: "rfmc", "name_comm_group”™: “"commercial_group", "name_fishing_entity”: "fishing_entity", ™r
inplace = True}
# print shape (rows, columns) of daotafrome
df_rfmc.shape
4 3
out[3]: (1e27995, 7)
In [4]: | # sample data
df_rfmo.head(3)
OuE[<]: rfmo  year commercial_group fishing_entity sector_type catch_sum real_value
0 MEAFC 1950 Ctherfishes & inverts Belgium ndustrial 1082.015358 1.587554=+05
1 MEAFC 1850 Ctherfishes & nveris Belgium ndustrial 112044582 1.5425752+058
2 NEAFC 1850 OCtherfishes & nveris Belgium ndustial 1837.004233 2.338043=+03
In [5]: | # dataframe information
df_rfmo.info()
o Function definition for data analysis scenarios
Data analysis
In [6]: # Function definitions for simple data analysis scenarios
def average_catch_and_value_ by year(start_year = 2818, end_year = 28153):

return df_rfmo[ (df_rfmo['year'] »>= start_year) & (df_rfmo['vear'] <= end_year)].groupby( year', as_index = False).agg({ catct

def average catch_and_value by region():

return df rfmo.groupby('fishing entity', as_index = False)[['catch_sum®, 'real value']].mean().copy()

def average_catch_and_value_ by year_and_region(start_year = 281e, end_year = 2815, fishing_entity = "Canada’):
return df_rfmo[ (df_rfmo['year'] »>= start_year) & (df_rfmo['year'] <= end_year) & (df_rfmo[ fishing_entity'] == fishing entity
def catch_and_value_by_commercial_groups():

return df rfmo.groupby('commercial group', as_index = False)[['catch_sum', 'real value']].sum().copy()

def catch_and_value_by commercial_groups_and_year(start_year = 2010, end_year = 2015):
return df_rfmo[ (df_rfmo['year'] »>= start_year) & (df_rfmo['year'] <= end_year)].groupby([ 'year', "commercial_group’], as_inde

4 »
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o Displaying average catch sum and real value by year with start and end year

parameters

Average catch sum & real value by year (parameters: start year, end year)

# Aggregate the data by Year, and display the result dataframe

df_tablel = average_catch_and_value by_year(2085, 2018)

df_tablel

year catch_sum real_value
0 2005 585.99 1.463770e+08
1 2008 55030 1.081786e+08
2 2007 52311 1.035868e+08
3 2008 48862 1.027873e+08
4 2009 496.13 1.055332e+08
5 2010 47113 B8.674963e+07

o Displaying first 10 records of catch sum and real value by fisihing entity or region

In [8]:

out[8]:

Average catch sum & real value by fishing entity or region

# Aggregate the data by Fishing entity, and display the result dataframe

df_table2 = average_catch_and_value_by region()
df_table2.head(1@) # display only first 18 records

fishing_entity catch_sum real_value

0 Algeria 5422545 7.949450e+03

-

Angola 905784217 2.310087e+06

Argentina 0.044138 6.244362e+01

Azores sl (Portugal)  43.395882 5.108110e+04
Barbados 0.024249 1.358519e+01

Belgium 185.975452 §.072482e+05

Belize 25.080581 5.104515e+04

Brazil 169.085920 7.730255e+04

Bulgaria  84.628133 4.645546e+04

W N @ o AW N

Canada 2073976 1.354338e+03

o Displaying average catch sum and real value by year and fishing entity with start

year, end year and region parameters

In [2]:

out[9]:

Average catch sum & real value by year and fishing entity (parameters: start year, end year, region)

# Aggregate the data by Year, filter the data to a Region, and display the result dataframe

df_table3 = average_catch_and_value_by_year_and_region(2@18, 2815, 'Iceland’)
df_table3

year catch_sum real_value

0 2010 1214.09  7.148157e+07
1 20m 113240 1.172804e+08
2 2012 1357.82 2.524238e+08
3 2013 120789 2.108246e+08
4 2014 103393 1.146456e+08
5 2015 1579.63 2.522778e+08
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o Displaying total catch sum and real value of all commercial groups

Total catch sum & real value of all commercial groups

In [18]: |# Aggregate the data by Commercial group, and display the result dataframe

df_tabled4 = catch_and_value_by_commercial_groups()

df_tabled
out[1e]: commercial_group catch_sum real_value
0 Anchovies 3.147476e+06 1.650981e+11
1 Cod-likes 2.64534Ge+08 5.743172e+13
2 Crustaceans 1.491285e+07 2.433204e+11
3 Flatfishes 3.200471e+07 5.282933e+11
4 Herring-likes 1.247234e+08 3.990954e+13
5 Molluscs  1.425190e+07  4.582541e+11

6 Other fishes & inverts  9.073546e+07
T Perch-likes 7.088165e+07
8 Salmon, smeltz, etc 7 130895e+07

9 Scorpionfishes  3.391901e+07
10 Sharks & rays  7.341301e+06
1 Tunz & billfishes  3.058225e+06

3.704571e+12
9.046523e+12
5.658565e+13
2.181282e+12
6.326200e+10
4710837e+10

o Displaying catch sum and real value of all commercial groups by year with start

and end year parameter
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In [11]:

Out[11]:

Analyzing Data Using Jupyter Notebook

Total catch sum & real value of all commercial groups by year (parameters: start year, end year)

# Aggregate the data by Year and Commercial group, and display the result dataframe

df_table5 = catch_and_value_by commercial_groups_and_year(2@l8, 2811)

df_tables

year commercial_group catch_sum real_value

0 2010 Anchovies 1.933953e+04 4.019483e+08
1 2010 Cod-likes 3.081363e+06 5.602136e+11
2 2010 Crustaceans 2.390992e+05 3.289283e+09
3 2010 Flatfishes 3.416338e<05 3.186101e+09
4 2010 Herring-likes 1.969670e<06 0.452535e+11
5 2010 Molluscs  1.932697e+05 3.390055e+09
6 2010 Other fishes & inverts 1.537563e+06 3.746845e+10
T 2010 Perch-likes 1.277467e<06 1.281852e+11
8 2010 Salmon, smelts, etc  4.623862e+05 4.825351e+10
9 2010 Scorpionfishes 2.181623e+05 6.276247e+09
10 2010 Sharks & rays 5.463626e+04 7.432728e+038
1 2010 Tuna & billfishes 3.928175e+04 4.133071e+08
12 2011 Anchovies 3.056227e<04 9.004567e+08
13 2011 Cod-likes 2.131002e+06 3.792220e+11
14 2011 Crustaceans 2.248422e+05 2.928293e+09
15 2011 Flatfishes 3.181560e+05 2.788364e+09
16 2011 Herring-likes 1.327073e+06 4.283981e+11
17 2011 Molluscs  2.059345e<05  3.9575%0e+09

18 2011 Otherfishes & inverts 1.564210e+06 5.187609e+10
19 2011 Perch-likes 1.190501e+06 1.198960e+11
20 2011 Salmon, smelts, etc  7.640422¢+05 1.432698e+11

21 201 Scorpionfishes  1.489860e+05  3.033474e+09
22 20m Sharks &rays 6.456752e+04 1.059135e+09
23 201 Tuna & billiishes  3.153618e+04 2.067479e+08

Visualizations_examples
o The first cell Installs and imports packages suchs as altair, ipywidgets, pandas and

numpy.


https://drive.google.com/file/d/1ARfpubVHLDez0ty6YWgxGN-26XA8TEqE/view?usp=sharing
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In

In

In[

Setup

# ! pip install --upgrade pip

! pip install altair

! pip install ipywidgets
! pip install pandas

! pip install numpy

R

Import Libraries

[1]: | from IPython.display import display
from IPython.display import Javascript

import ipywidgets as widgets
import numpy as np

import pandas as pd

import altair as alt

[2]: | # enable extension for widgets
I jupyter nbextension enable --py widgetsnbextension

# disable the default 5888 Limit on number of rows
alt.data_transformers.disable_max_rows(}

# enable renderer

alt.renderers.enable( default")

Enabling notebook extension jupyter-js-widgets/extension...
- validating: ok

0ut[2]: RendererRegistry.enable('default’)

[1]: | # Uncomment this cell if necessary Libraries are not already installed

User Guide
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o Loading data and displaying sample data and information

In [3]:

In [5]:

out[s5]:

In [8]:

out[

In [7]:

Load data from S3

# define cloudFront domgin name (to access 53) and dotg

cloudfront
data_key =

ttps://d3cu2srcadicxg.cloudfront.net’
o_query_result.csv'

data_location = "{}/{}'.fermat{cloudfront, data_key)

# load select columns

df_rfmo

# rename columns as needed

df_rfmo.rename (columns = {"name_rfmo": "rfmc", "name_comm_group”: "commercial group”, "name_fishing_entity

inplace = True)

# print shape (rows & columns) of dataframe
df_rfmo.shape

4

(1e27935, 7}

# somple dota

df_rfmc.head(2)

pd.read_csv{data_location, usecols = [‘year', °"name_rfmo’, 'name_comm_group®,

ffmo  year commercial_group fishing_entity sector_type catch_sum  real_value
0 NEAFC 1850 Ctherfishes & imvers Belgium  Industial 1082815355 1.5675542+08
1 NEAFC 1850 Ctherfishes & invars Baigium  Industial 112044883 1.8425752+05
2 NEAFC 1050 Ctherfishes & inverts Baigium  Industial 1837004283 2.8308432+08

# dotaframe information

df_rfmo.info()

«<class 'pandas.core.frame.DataFrame’>
Rangelndex: 1827995 entries, @ to 1227994
Data columns {total 7 columns}:

# column Non-Null Count Dtype

a8 rfmo 1827995 non-null object
1 year 1927235 non-null inted

2 commercial_group 1827935 non-null object
3 fishing_entity 10827235 non-null object
4  sector_type 1827935 non-null object
s catch_sum 1927235 non-null flostss
6 real_value 1827935 non-null floatss

dtypes: fleatsa{z}, intea(1), cbject(s)
MEMOry usage: S4.%+ MB

o Defining variables and functions for chart 1

‘name_fishing_entity', ‘name_sector_type

ishing_entity", ™



R .
h AROUy, User Guide

" SEA AROUND US Sea Araund U

FISHERIES, ECOSYSTEMS & BIODIVERSITY Analyzing Data Using Jupyter Notebook

Visualizations

Scripts for widgets, variables, and charts

In [4]:
# Chart 1

# get unigue list of years from the dataframe
years = list(df_rfmo[ 'year'].unique())

# get unigue List of regions from the dataframe
regions = list(df_rfmo['fishing_entity'].unique(})

# define start year dropdown for chart 1
start_year_dropdownl = widgets.Dropdown(
options = years,
value = 2018,
description = 'Start Year :',
disabled = False,
)

# define end year dropdown for chart 1
end_year_dropdownl = widgets.Dropdown(
options = years,
value = 2815,
description = 'End Year :',
disabled = False,
)

# define region dropdown for chart 1
region_dropdownl = widgets.Dropdown(
options = regions
value = "Iceland’,
description = 'Region’,
disabled = False,

o Defining variables and functions for chart 2

# Chart 2

# get unique List of years from the dataframe
years = list(df_rfmo[ year'].unique())

# get unique List of regilons from the dataframe
regions = list(df_rfmo['fishing_entity"].uniqua())

# define start year dropdown for chart 2
start_year dropdoun2? = widgets.Dropdoun(
options = years,
value = 2818,
description = 'Start Year :°,
disabled = False,

)

# define end year dropdown for chart 2
end_year_dropdown2 = widgets.Dropdown(
options = years,
value = 2815,
description = "End Year :°,
disabled = False,
)

# define region dropdown for chart 2
region_dropdown2 = widgets.Dropdown(
options = regions,
value = "Iceland’,
description = 'Region’,
disabled = False,

def display_chart_2_filters():
# display both start year and end year dropdowns, and also region
display(start_year_dropdown2)
display(end_year_dropdown2)
display(region_dropdown2)

def display_chart_2():

o Defining variables and functions for chart 3
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In [18]:
# Chart 3

# get unique List of years from the datofrome
years = list(df_rfmo[ 'year'].unique())

# get unique Llist of regions from the dataframe
regions = list(df rfmo[ ' fishing entity'].unique())

# define start year dropdown for chart 3
start_year_dropdown3 = widgets.Dropdown(
options = years,
value = 28180,
description = 'Start Year :°,
disabled = False,

)

# define end year dropdown for chart 2
end_year_dropdown3 = widgets.Dropdown(
options = years,
value = 2815,
description = "End Year :',
disabled = False,

)

# define region dropdown for chart 3
region_dropdown3 = widgets.Dropdown(
options = regions,
value = 'Iceland’,
description = 'Region’,
disabled = False,

de

LN

display_chart_3_filters():

# display both start year and end year dropdowns, and also region
display(start year_dropdown3)

display(end_year dropdown3)

display(region_dropdown3)

o Defining variables and functions for chart 4

In [11]:
# Chart 4

# get unique List of years from the dataframe
years = list(df_rfmo[ year'].unique())

# get unique List of regions from the dataframe
regions = list(df_rfmo[ fishing_entity’].unique())

# define start year dropdown for chart 4
start_year_dropdown4 = widgets.Dropdown(
options = years,
value = 2@00,
description = 'Start Year @',
disabled = False,

)

# define end year dropdown for chart 4
end_year_dropdownd = widgets.Dropdown(
options = years,
value = 2815,
description = "End Year @',
disabled = False,

)

# define region dropdown for chart 4
region_dropdownd = widgets.Dropdown(
options = reglons,
value = 'Iceland’,
description = "Region”,
disabled = False,

)

# define radio button to select the measure for chart 4
measure_chart_4 = widgets.RadioButtons(
options = [('Total Catch’, 'catch_sum’), ('Real walue', "real_valus’)],
value = 'catch_sum’,
description = "Measure @',
disabled = False

)
def display_chart_4_filters():

# display both start year and end year dropdowns, region and measure selection
display(start_year_dropdownd)

display(end_year_dropdownd)

display(region_dropdownd)
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o Defining variables and functions for chart 5

In [12]:

# Chart 5

# get unique list of years from the dataframe
years = list(df_rfmo[ year'].unique())

# get unique List of regions from the dataframe
regions = list(df_rfmo['fishing entity’].unique())

# define start year dropdown for chart 5
start_year_dropdown5 = widgets.Dropdown(
options = years,
value = 195@,
description = 'Start Year @',
disabled = False,
)

# define end year dropdown for chart 5
end_year_dropdown5 = widgets.Dropdown(
options = years,
value = 2815,
description = "End Year :',
disabled = False,
}

# define region dropdown for chart S
region_dropdownS = widgets.Dropdown(
options = regions,
value = "Iceland’,
description = 'Region’,
disabled = False,
)

# define radio button to select the measure for chart 5
measure_chart_5 = widgets.RadioButtons(
options = [('Total Catch®, ‘catch_sum”), ('Real Value',
value = "catch_sum’',
description = 'Measure :°,
disabled - False

def display chart 5 filters():

# display both start year and end year dropdowns, region and measure selection

display(start_year_dropdown5)
display(end_year_dropdown5)

P T [ e

‘real_value®)],
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o Displaying total catch of commercial groups by year with 2010 as start year, 2015
as end year and Iceland as region (chart 1)
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Total catch of Commercial groups by Year

In [13]: display_chart_1()
Start Year : ‘ 2010 V|
End Year : ‘ 2015 V|
Region ‘ lceland V|
Out[13]:

Total catch by Commercial Group and Year
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o Displaying total catch of commercial groups by year for all sectors with 2010 as

start year, 2015 as end year and Iceland as region

Total catch of Commercial groups by Year - for all Sector Types

In [14]: display_chart_z()

Start Year 2010 v
End Year 2015 v

Total Catch by Commercial groups and Year - for all Sector types
Artisanal Industrial

out[14]:
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o Displaying distribution of catch sum by commercial groups with 2010 as start
year, 2015 as end year and Iceland as region

Distribution of Catch sum by Commercial groups

In [15]: display_chart_3()

StartVear: | 2010 v]
EndYear: | 2015 v]
Region ‘ Iceland v‘
Out[15]: Distribution of Catch Sum by Commercial groups
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o Displaying total catch or real value by commercial group and year with 2000 as
start year, 2015 as end year, Iceland as region and total catch as measure

Total Catch (or) Real value by Commercial Group and Year

In [1&]: display_chart_4()

Start Year: | 2000

End Year: | 2015

Region | Iceland

Measure: @ Total Caten
© Realvaie

out[1e]: Total Catch by Commercial Group and Year
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o Displaying total catch or real value by year for every commercial group and year
with 2000 as start year, 2015 as end year, Iceland as region and total catch as
measure

Total Catch (or) Real value by Year for every Commercial Group

In [17]: display_chart_5()

Start Year: | 1950 v
End Year: | 2015 v
-

Measure : @ Total Catch
) Real Value

out[17]: Total Catch by Commercial Group and Year
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Data_analysis_visualizations_download_data
o Installs and imports packages suchs as altair, ipywidgets, pandas and numpy.

Setup

In [1]: |# Uncomment this cell if necessary libraries are not already installed
# ! pip install --upgrade pip

! pip install altair

I pip install ipywidgets
! pip install pandas

! pip install numpy

R

Import Libraries

In [1]: |from IPython.display import display
from IPython.display import Javascript

import ipywidgets as widgets
import numpy as np

import pandas as pd

import altair as alt

In [2]: |# enable extension for widgets
I jupyter nbextension enable --py widgetsnbextension

# disable the default 5888 Limit on number of rows
alt.data_transformers.disable_max_rows()

# enable renderer
alt.renderers.enable( default")

Enabling notebook extension jupyter-js-widgets/extension...
- validating: ok

Out[2]: RendererRegistry.enable('default')

o Loading data and displaying sample data and information


https://drive.google.com/file/d/1ARfpubVHLDez0ty6YWgxGN-26XA8TEqE/view?usp=sharing
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Load data from S3

In [3]: # define CloudFront domain mame (to occess 53) and doto
cloudfront ttps://d3cu2src@dicxg.cloudfront.net’
data_key = 0_query_result.csv'
data_location = "{}/{}'.fermat{cloudfront, data_key)
In [5]: # load select columns
df_rfmc = pd.read csv(data_location, usecels = ['year', "name_rfmo', ‘'name_comm_group®, 'name_fishing enti
# rename columns as needed
df_rfmo.rename(columns = {"name_rfmo": "rfmc”, "name_comm_group”: “commercial_group”, “"name_fishing entity”:
inplace = True)
# print shape (rows & columns) of dataframe
df_rfmo.shape
1
out[s]: (1e2799s, 7}
In [6]: # somple dota

df_rfmc.head(3)

ffmo year commercial_group fishing_entity sector_type catch_sum  real_value

0 NEAFC 1850 Otherfishes & inverts Belgium ndustrial 1082 815358 1 537554e+08

1 NEAFC 1850 Ctherfishes & inverts Baigium ndustrial  112.044683 1.642576e+05

2 NEAFC 1050 Ctherfishes & inverts Balgium ndustnial  1037.004283 2230642=+08

In [7]:

# dotafrome informotion

df_rfmo.info()

<class 'pandas.core.frame.DataFrame’>
Rangelndex: 1827995 entries, @ to 1227994
Data columns {tetal 7 columns}:

#  column Hom-null count
a 1827335 non-null
1827535 non-null
1827335 non-null
1827535 non-null
1827335 non-null
catch_sum 1827995 non-null
& real_value 1827235 non-null
dtypes: fleatsa{2), intes(1), ebject(4)
memory usage: 54.9+ MB

Dtype

year
commercial_group
fishing_entity
sector_type

object
object
object
floates
floates

WoR

o Defines javascript function for downloading data as csv file

Java script for downloading data

In [8]: # java script function to download a dataframe into csv

def download csv(dataframe_to_download, output filename

‘results.csv'):

js_download =
var csv "%s'
var filename

st
var blob = new Blob([csv], { type: 'text/csv;charset=utf-8;" });
if (navigator.msSaveBlob) { // IE 16+

navigator.msSaveBlob(blob, filename);

} else {
var link = document.createtlement("a");
if (link.download !== undefined) { // feature detection

// Browsers that support HTMLS download attribute
var url = URL.createobjectURL(blob);
link.setAttribute("href"”, url);
link.setAttribute("download”, filename);
link.style.visibility = 'hidden’;
document.body.appendchild(link);
link.click();
document.body.removeChild(link);

}

% (dataframe_to_download.to_csv(index

False).replace('\n", "\\n").replace("'","\'")

return Javascript(js_download)

o Test downloading data

User Guide
Sea Around Us

Analyzing Data Using Jupyter Notebook

/', 'name_sector_type

"fishing_entity"”, "r

.replace('\r"," "), output_filename)
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In [9]: # example for using java script to download dataframe
df_test = df_rfmo[(df_rfmo['year'] >= 2010) & (df_rfmo['year'] <= 2015)].groupby( 'year', as_index = False).agg({ catch_sum': 'mear

download_csv({df_test)

out[9]:

o Downloading data with new_file_name as file name

In [1@]: # output file name can be defined while calling this function as shown here

download_csv(df_test, 'new file name.csv')

out[1e]:

o Function definition for data analysis scenarios

Data analysis

In [11]: # Function definitions for simple data analysis scenarios

def average catch_and_value_by_year(start_year = 2010, end_year = 2015):
return df_rfmo[ (df_rfmo[ 'year'] »= start_year) & (df_rfmo['year'] <= end_year)].groupby('year’', as_index = False).agg({ catct

def average_catch_and_value_by_region():
return df_rfmo.groupby( ' fishing_entity', as_index = False)[['catch_sum', ‘real_value']].mean().copy()

def average catch_and value by year and_region(start_year = 2010, end_year = 2015, fishing entity = 'Canada’):
return df_rfmo[ (df_rfmo[ 'year'] »= start_year) & (df_rfmo['year'] <= end_year) & (df_rfmo['fishing_entity'] == fishing_entity

def catch_and value by commercial groups():
return df_rfmo.groupby('commercial group', as_index = False)[['catch_sum', 'real value']].sum().copy()

def catch_and value by commercial groups_and_year(start_year = 2010, end year = 2015):
return df_rfmo[ (df_rfmo[ 'year'] »>= start_year) & (df_rfmo['year'] <= end_year)].groupby(['year', ‘commercial group'], as_inde

o Displaying average catch sum and real value by year with start and end year
parameters and downloading data as csv
Average catch sum & real value by year (parameters: start year, end year)

In [12]: # Aggregate the data by Year, and display the result dataframe

df_tablel = average catch_and value by year(2ees, 2010)

df_tablel
out[12]:

year catch_sum real_value
0 2005 59599 1.463770e+08
1 2006 550.30 1.081786e+08
2 2007 52311 1.035868e+08
3 2008 48862 1.027873e+08
4 2009 496.13 1.065332e+08
5 2010 47113 8.674963e+07

In [13]: # download the dataframe into a csv

download_csv(df_tablel, 'tablel.csv')

out[13]:
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o Displaying first 10 records of catch sum and real value by fishing entity or region
and downloading data as csv

Average catch sum & real value by fishing entity or region

In [14]: |# Aggregate the data by Fishing entity, and display the result dataframe

df_table2 = average catch_and_value by region()
df_table2.head(18)

out[14]:

fishing_entity catch_sum real_value
0 Algeria 5422545 7.949450e+03
1 Angola 905784217 2.310087e+06
2 Argentina 0.044136 6.244362e+01
3 Azores sl (Portugal)  43.395882 5.108110e+04
4 Barbados 0.024249 1.358519e+01
5 Belgium 185.975452 8.072482e+05
6 Belize 25.080581 5.104515e+04
7 Brazil 168.085920 7.730256e+04
8 Bulgaria 84828133 4.645546e+04
9 Canada 2973976 1.354338e+03

In [15]: |# download the dataframe into a csv

download_csv(df_table2, 'table2.csv')

out[15]:

o Displaying average catch sum and real value by year and fishing entity with start
year, end year and region parameters and downloading data as csv

Average catch sum & real value by year and fishing entity (parameters: start year, end year, region)

In [16]: # Aggregate the data by Year, filter the data to a Region, and display the result dataframe

df_table3 = average_catch_and_value_by_year_and_region(2e1e, 2015, 'Iceland')
df_table3

out[16]:
year catch_sum real_value

o

2010 1214.09 7.148157e+07
201 1138.40 1.172804e+08
2012 1357.82 2524238e+08
2013 1297 .89 2.108246e+08
2014 1033.93 1.146456e+08

L L

2015 157963 2.522778e+08

In [17]: # download the dataframe into a csv

download csv(df_table3, "table3.csv')

out[17]:

o Displaying total catch sum and real value of all commercial groups and
downloading data as csv
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Total catch sum & real value of all commercial groups

In [18]: # Aggregate the data by Commercial group, and display the result dataframe

df_tabled4 = catch_and_value_by_commercial_groups()

df_tablea
out[18]:
commercial_group catch_sum real_value
0 Anchovies 3.147476e+06 1.650981e+11
1 Cod-likes 2.645346e+08 5.743172e+13
2 Crustaceans 1.491285e+07 2.433204e+11
3 Flatfishes 3.200471e+07 5.282933e+11

Herring-likes 1.247234e+08 3.990954e+13

Malluses  1.425190e+07 4.582541e+11

Perch-likes 7.088165e+07 9.046523e+12

4
5
6 Otherfishes &inverts 9.073546e+07 3.704571e+12
7
8  Salmon, smelts, etc  7.130895e+07 5.658565e+13
]

Scorpionfishes  3.391901e+07 2.181282e+12
10 Sharks & rays 7.341301e+06 6.326200e+10
1 Tuna & billfishes  3.059225e+06 4.710837e+10

In [19]: # download the dataframe into a csv

download _csv(df_table4, ‘"tabled.csv')
out[19]:

o Displaying catch sum and real value of all commercial groups by year with start
and end year parameter and downloading data as csv
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Total catch sum & real value of all commercial groups by year (parameters: start year, end year)

In [2@]: |# Aggregate the dato by Year and Commerciol group, and display the result dotaoframe

df_table5 = catch_and_value_by_commercial_groups_and_year(2@1@, 2811)

df_table5
Qut[28]:

year commercial_group catch_sum real_value
0 2010 Anchovies  1.033052e+04 4.010488e+02
1 2010 Cod-likes 2.081283e+08 £.602138e+11
2 Z010 Crustaceans Z.380002e+05 3.280283e+00
3 2010 Flatfishes 2.418235e+05 3.1506101e+02
4 2010 Herming-likes 1.0806870e+08 9 452535e+11
§ 2010 Molluses  1.032807e+05  2.200085e+00

@

2010 Other fishes &inverts  1.5275823e+08 3.746845e+10

-

2010 Perch-likes 1.27749Te+00 1.281852e+11

o

200 Salmon. smelts. efc  4.823802e+05 4.825351e+10

9 2010 Scorpionfishes  2.121822e+058 5.276247e+00
10 2010 Sharks & rays 5.463626e+04 7.422728e+02
1 200 Tuna & billishes  2.925175e+04 4.133071e+08
12 201 Anchovies 3.05622Te+04 9.00456Te+03
13 201 Cod-likes 2 131002e+08 3 792220e+11
14 201 Crustaceans 2.248422e+05 2.028203e+00
15 201 Flatfishes 2.181580e+05 2.758364e+00
16 2011 Heming-likes 1.327073e+08 4.238881e+11
17 20m Molluses 2 058345e+05 3 867580e+00

18 2011 Other fishes &inverts  1.584210e+08 5.187800e+10
19 201 Perch-likes  1.120501e+08 1.1882850e+11

20 z20m Salmon, smelfs, efc  7.540422e+05  1.422688e+11

21 z20m Scorpionfishes  1.430800e+05  3.033474e+00
22 201 Sharks & rays §.458752e+04 1.050135e+00
2 20m Tuna & billfishes  3.152618e+04 2.067470e+08

In [21]: |# download the dataframe into a csv

download_csv{df_table5, 'tableS.csv')

Qut[21]:
o Defining variables and functions for chart 1 and download function
Visualizations

Scripts for widgets, variables, and charts

In [22]:
# Chart 1

# get unique list of years from the dotaframe
years = list(df_rfmo['year'].unique())

# get unique List of regions from the dataframe
regions = list(df_rfmo[ ' fishing_entity'].unique())

# define stort year dropdown for chart 1
start_year_dropdownl = widgets.Dropdown(
options = years,
value = 2@1@,
description = 'sStart Year :°,
disabled = False,

)

# define end year dropdown for chart 1
end_year_dropdownl = widgets.Dropdown(
options = years,
value = 2815,
description = 'End Year :',
disabled = False,

)

# define region dropdown for chart 1
region_dropdownl = widgets.Dropdown(
options = regions,
value = 'Iceland”,
description = 'Region’,
disabled = False,
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o Defining variables and functions for chart 2 and download function

In [23]:

# Chart 2

# get unique List of years from the dataframe
years = list(df_rfmo[ 'year'].unique())

# get unique list of regions from the dataframe
regions = list(df_rfmo[ fishing_entity’'].unique())

# define start year dropdown for chart 2
start_year_dropdown2 = widgets.Dropdown(
options = years,
value = 2816,
description = 'Start Year :°,
disabled = False,

)

# define end year dropdown for chart 2
end_year_dropdown2 = widgets.Dropdown(
options = years,
value = 2015,
description = "End Year :',
disabled = False,

)

# define region dropdown for chart 2
region_dropdown2 = widgets.Dropdown(
options = regions,
value = 'Iceland”,
description = 'Region’,
disabled = False,

de

=

display_chart_2_filters():

# display both start year and end year dropdowns, and also region
display(start_year_dropdown2)

display(end_year_dropdown2)

display(region_dropdown2)

def display_chart_2():

o Defining variables and functions for chart 3 and download function

User Guide
Sea Around Us

Analyzing Data Using Jupyter Notebook



R .
h AROUy, User Guide

" SEA AROUND US Sea Araund U

FISHERIES, ECOSYSTEMS & BIODIVERSITY Analyzing Data Using Jupyter Notebook

In [24]:
# Chart 3

# get unique list of years from the daotaframe
years = list(df_rfmo[ 'year'].unique())

# get unique List of regions from the dataframe
regions = list(df_rfmo['fishing_entity'].unique())

# define start year dropdown for chart 3
start_year_dropdown3 = widgets.Dropdown(
options = years,
value = 2e18@,
description = ‘Start Year :°,
dizabled = False,

)

# define end year dropdown for chart 3
end_year_dropdown3 = widgets.Dropdown(
options = years,
value = 2815,
description = 'End Year :°,
dizabled = False,

)

# define region drepdown for chart 3
region_dropdown3 = widgets.Dropdown(
options = regions,
value = 'Iceland’,
description = 'Region’,
dizabled = False,

def display_chart_3_filters():
# display both start year and end year dropdowns, and also region
display(start_year_dropdown3)
display(end_year_dropdown3)
display(region_dropdown3)
def display_chart_3():

# call the function to display both the start year and end year dropdowns
display_chart_3_filters()

# get values selected in the start year and end year dropdowns, and alse region

start wsar = start wvear drandaen3 walos

o Defining variables and functions for chart 4 and download function
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In [25]:
# Chart 4

# get wnique List of years from the dataframe
years = list(df_rfmo['year'].unique())

# get wnique List of regions from the dataframe
regions = list(df_rfmo['fishing_entity'].unique())

# define start year dropdown for chart 4
start_year_dropdown4 = widgets.Dropdown(
options = years,
value = 2000,
description = 'Start Year :
disabled = False,

l

)

# define end year dropdown for chart 4
end_year_dropdown4 = widgets.Dropdown(
options = years,
value = 2015,
description = "End Year :',
disahled = False,

)

# define region dropdown for chart 4
region_dropdownd4 = widgets.Dropdown(
options = regions,
value = 'Iceland’,
description = 'Region’,
disabled = False,

)

# define radie button te select the measure for chart 4

measure_chart_4 = widgets.RadioButtons(
options = [('Total Catch', 'catch_sum'), ('Real Value', 'real value')],
value = ‘catch_sum',
description = 'Measure :',
disabled = False

)

def display chart_4_filters():

o Defining variables and functions for chart 5 and download function

In [26]:
# Chart 5

# get unique List of years from the dataframe
years = list(df_rfmo['year'].unique())

# get unigue List of regions from the dataframe
regions = list(df_rfmo['fishing_entity'].unique())

# define start year dropdown for chart 5
start_year_dropdownS = widgets.Dropdown(
options = years,
value = 1958,
description = 'Start Year :',
disabled = False,
)

# define end year dropdown for chart 5
end_year_dropdown5 = widgets.Dropdown(
options = years,
value = 2015,
description = 'End Year :',
disabled = False,

)

# define region dropdown for chart 5
region_dropdown5 = widgets.Dropdown(
options = regions,
value = 'Iceland’,
description = 'Region’,
dizabled = False,

)

# define radic button to select the measure for chart 5

measure_chart_5 = widgets.RadioButtons(
options = [('Total Catch', ‘catch_sum'), ('Real Value', 'real wvalue')],
value = ‘catch_sum’,
description = 'Measure :
disabled = False

Fl
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o Displaying total catch of commercial groups by year with 2010 as start year, 2015
as end year and Iceland as region and downloading graph data as csv

Total catch of Commercial groups by Year

In [27]: display_chart_1()

Start Year: | 2010 v|
EndYear. | 2015 |
Region ‘ leeland v|

out[27]: Total catch by Commercial Group and Year
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In [28]: # download data behind the chart

chartl_data = download_chart_1()
download_csv(chartl_data, ‘chartl_data.csv')

o Displaying total catch of commercial groups by year for all sectors with 2010 as
start year, 2015 as end year and Iceland as region
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Total catch of Commercial groups by Year - for all Sector Types

In [29]: display_chart_2()
Stert Year - | 2010 ~|
End Year ‘ 2015 V|
Region ‘ Iceland v|
out[29]:  Total Catch by Commercial groups and Year - for all Sector types
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o Downloading graph data as csv
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In [3@]: # download data behind the chart
chart2_data = download_chart_2()
download_csv(chart2_data, ‘chart2_data.csv')

Start Year: | 2010 v‘
End Year: | 2015 V‘
Region | Iceland v‘
Out[3@]:
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Commercial Group
M Cod-ikes
M Crustaceans
M Flatfishes
B Hering-likes
M Molluscs
Other fishes & inverts
W Perchlikes
Salmon, smels, eic
W Scorpionfishes
M Sharks & rays
M Tuna & billfishes

o Displaying distribution of catch sum by commercial groups with 2010 as start

year, 2015 as end year and Iceland as region
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Distribution of Catch sum by Commercial groups
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In [31]: display chart 3()
Start Year : | 2010 v|
End Year: | 2015 v|
Region | lceland v|
out[31]: Distribution of Catch Sum by Commercial groups
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o Downloading graph data as csv

In [32]: # download data behind the chart
chart3 data = download_chart_3()
download_csv(chart3_data, 'chart3_data.csv')
StartYear: | 2010 |
End Year ‘2015 V|
Region ‘ Iceland v|
out[32]:

n
M Herring-likes
B Molluscs
Other fishes & inverts

Salmon,
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Sharks & rays
M Tuna & billfishes
Count of Records
+ 500

D
« 1,800
* 2000
o °
[+X-] [*]
200,000 240,000 280,000

o Displaying total catch or real value by commercial group and year with 2000 as
start year, 2015 as end year, Iceland as region and total catch as measure
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Total Catch (or) Real value by Commercial Group and Year

In [33]: |display_chart_4()

Start Year: | 2000 V|
End Year: | 2015 v|
Region | lceland V|

Measure © @ Total Catch
) Real Value

Out[33]:

Total Catch by Commercial Group and Year
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o Downloading graph data as csv

In [34]: # download data behind the chart

chart4_data = download_chart_4()
download csv(chart4 data, 'chart4 data.csv')

Start Year: | 2000 V|
End Year: | 2015 V|
Region | Iceland V|

Measure : @ Total Catch
) Real Value

Out[34]:

o Displaying total catch or real value by year for every commercial group and year
with 2000 as start year, 2015 as end year, Iceland as region and total catch as
measure
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Total Catch (or) Real value by Year for every Commercial Group

In [35]: display_chart_5()

Start Year : | 1950 V|
End Year: | 2015 v|
Region | Iceland V|

Measure . @ Total Catch
() Real Value

outl35]:  Total Catch by Commercial Group and Year
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o Downloading graph data as csv
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In [36]:  # download data behind the chart

charts_data = download chart 5()
download_csv(chart5_data, 'chart5_data.csv')

Start Vear: | 1950 v|
End Year: | 2015 V|
Region | Iceland v|

Measure : @ Total Catch
) Real Value

Out[36]:
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