[image: A white text on a white background

Description automatically generated]
https://en.wikipedia.org/w/index.php?title=Water_distribution_on_Earth&oldid=1193884082
[image: A text on a page

Description automatically generated]



[image: A questionnaire with text and images

Description automatically generated]
[image: A text on a white background

Description automatically generated]

[image: A white text with black text

Description automatically generated]
[image: A white text on a black background

Description automatically generated]
[image: A question and answer sheet

Description automatically generated]
[image: A black text on a white background

Description automatically generated]


You may just jupyter notebook for this assignmen

SUBMISSION INSTRUCTIONS:
For your code:
Assign appropriate numbers to your codes for each sub-question. Ideally, have the code for each sub-question in a distinct cell in the Jupyter notebook.
Thoroughly test all your codes in the Jupyter Vocareum lab prior to final submission.
Concerning your Report:
For every sub-question, be sure to include the necessary output. Sequentially place the code and its corresponding screenshot.
Maintain a consistent numbering system for each sub-question in your report.

ECA SUBMISSION CHECKLIST
1. Source code: the .ipynb file with all your original code and running results.    
2. Word report: the  .doc file must include three things. 1) Copy and paste your source code and answers to questions in text (e.g. those portion you did as markdown in Jupyter Notebook) for plagiarism checking; 2)  screenshot of your running result; 3) attach your original .ipynb file.
*The contents (the answers)  in your report & Jupyter Notebook should be identical.
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Question 2

Objectives:

. Manipulate dataset with data scientist mindset.

. Exposure to real-world dataset analysis.

. Design computation logic and routines in Python.

. Structure code in appropriate methods (functions). looping and conditions.

. Design methods to extract and parse information from the internet.

. Assess use of Pandas and Dataframes to perform extract, load. transformation
and calculation operations.

. Conduct visualization in an appropriate way.

The dataset 'fresh_water_withdrawal.csv' details annual fresh water withdrawals by
country. measured in billion cubic meters. spanning from 1962 to 2020. Additionally.
‘population.csv’ provides country-wise population data from 1960 to 2022. Finally. the
file 'irrigated_agricultural_land.csv' provides data on the percentage of imrigated
agricultural land relative to the total agricultural land in each country. spanning the
years 2001 to 2021. All three datasets, originating from 'data.worldbank.org'. have
undergone preprocessing.

Question 2a

Load in the dataset and perform data explorations. Which country has the earliest
recorded year for tracking annual fresh water withdrawals?
(4 marks)
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Question 2b

The 'country’ column in the dataset comprises both countries and regions. Divide the
data frame into two separate ones: one specifically for countries and another for regions.
Print out the list of regions.

(5 marks)

Question 2c

Design the logic using dataframe to obtain which country and region (excluding
"World") recorded the highest annual freshwater withdrawals in 20207
(4 marks)

Question 2d

Design and visualize the annual fresh water withdrawals over the years for the region
and country identificd in Q2(c) using matplotlib.
(4 marks)

Question 2¢

Visualize the annual freshwater withdrawals over the years on a map using Plotly
(https://plotly.com/python/scatter-plots-on-maps/). Draw and share ONE (1) insight.
(7 marks)

Question 2f

Utilize the data from ‘population.csv” to caleulate the per capita annual freshwater
withdrawal for cach country over the years. Create a world map visualization of the per

capita values. Plotly is allowed for the visualization.
(8 marks)

Question 2g

To investigate if there's a correlation between the percentage of irrigated agricultural
land out of the total agricultural land. as recorded in ‘irrigated_agricultural_land csv',
and the annual fresh water withdrawal. Keep only the rows of countries that have at
least 10 non-NA values for 'irrigated_percent for the correlation analysis. Design the
visualization. extract and substantiate ONE (1) insight based on the visualization.

(10 marks)
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Question 2h

Is there any trend in global annual fresh water withdrawal per capita over the years?
Share ONE (1) observed insight based on the visulization.
(5 marks)
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Question 1

Objestives:

Understand dataset with Data Scientist mindset.

Exposure to real-world dataset analysis.

Understand and design computation logic and routines in Python.

Assess use of Pandas and Dataframes to perform extract, load. transformation
and calculation operations.

Assess the Design and use of Database method to perform create and load
operations.

Conduct visualization in an appropriate way.

Structure code in appropriate methods (functions). looping and conditions.

You will serape, analyze, and visualize data on water distribution on Earth from
‘Wikipedia using the URL
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Question 1a

Using BeautifulSoup, design a seript to scrape and parse data from the table locating at
the 'Distribution of saline and fresh water' section into the Pandas data frame with the
following columns: 'source'. 'volume'. 'total water_percent’, 'salt_water_percent’,
'fresh_water_percent', 'liquid_surface_fresh_water_percent' and 'parent’. The 'parent’
field in each record denotes the hicrarchical parent. for instance. 'Pacific Ocean' has
‘Oceans' as its parent. and 'Caspian Sea' has ‘Saline lakes' as its parent, which in turn is
a child of Lakes'. Select the correct types for all fields.

(12 marks)

Question 1b

Process the 'volume' column to cnsure all values are stored in cubic kilometers.
(3 marks)

Question 1c

Insert a row into the data frame with 'source’ set as 'Earth', and 'volume' calculated as
the 'Oceans' volume divided by its total water percentage. Set 'total_water_percent',
'salt_water_percent’. 'fresh_water_percent. and 'liquid_surface_fresh_water_percent'
all to 100%." Set the 'parent’ field of all rows with a None value to 'Earth'. except for

the row where the 'source’ is 'Earth'.
(5 marks)
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Question 1d

Design and write a Python seript to visualize the data frame as shown in the following
image using anytree (https://anytrec.readthedocs.io/en/latest/api/anytree.render.html):
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Question 1e

(5 marks)

Design and ereate a Plotly's icicle chart (https:/plotly.com/python/icicle-charts/) to
visualize water volume within a hicrarchical tree structure defined by the 'parent

attribute. Draw ONE (1) insight.

(5 marks)




image4.png
Question 1f

The data frame contains missing data. For instance, the parent record ‘Groundwater’ has
NA values in the 'salt_water_percent' and 'fresh_water_percent' ficlds, while its child
records like ‘Saline groundwater' have values for 'salt_water_percent, and other
children have values for 'fresh_water_percent’. In such cases, replace the NA values in
the parent record with the sum of its children's values for cach specific column:
‘salt_water_percent, 'fresh_water_percent’, and 'liquid_surface_fresh_water_percent'.
However, do not alter the valucs of parent records that already have data sourced from
the Wiki page.

(8 marks)
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Question 1g

Compute the total volume. in cubic kilometers, of freshwater. saltwater, and liquid
surface freshwater. considering that liquid surface freshwater constitutes 0.3% of the
total freshwater volume.

(3 marks)

Question 1h

Use matplotlib to design visualization and perform the following tasks:

. Create a pic chart to visualize the volumes of salt and fresh water.

. Create a pie chart to compare the volumes of non-liquid surface freshwater with
liquid surface freshwater. The sum of these two categories is the total volume
of fresh water.

. Draw one insight.

(6 marks)

Question 1i

Design the program using Pandas. SQLite and SQLAlchemy respectively to identify
the smallest ocean.
(6 marks)




