EPS 109 “Computer Simulations in Earth and Planetary Science” Instructor: B. Militzer

Computer Lab Assignment 4
Ocean Volume and Area Calculation

This lab has two parts. In the first part, we work with data topography and bathymetry data file
'topography 180x360 grid.txt' that you already know. In the second part, we will compute the
area of the state of California. First please download all files for this lab from bCourses.

Part |
(1) Load and display the topography and bathymetry data file with the following commands:

import matplotlib.pyplot as plt

import numpy as np

H = np.loadtxt ('topography 180x360 grid.txt')
plt.imshow (H)

plt.show ()

(2) Write a pair of nested for loops that print the geographic latitude and longitude as well as the
elevation for every data point. (You may want to stop the printing at some point since the complete
list is obviously very long.)

(3) Determine the size of the patch that corresponds to every data point. Sum them all up and test
if you approximately reproduce the analytical value A=4nR2. Your earlier homework and this
picture may help you determining the patch size:

(4) Now we actually want to compute the fraction of the Earth’s surface that is covered by water.
This requires an if statement because we only want to add those areas where the elevation is below
Zero.

(5) Now compute the volume of the oceans by adding height times area for all patches where there
is water.
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Part 1l

Download and run the notebook ‘California_coastline_05_for_lab.ipynb’. Look at the
graphics and figure out where the different image elements come from. One such element shows
the boundary of the State of California.

From the data file provide, compute the surface area of California. (You should neglect
the curvature of the Earth for this part.) Think about which formula would be best. Please share
and discuss your suggestions with your peers and your GSI. Writing code and doing the actual
calculation is optional!



