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Why do we need data analysis?

* Data analysis is how we translate raw data into interesting scientific results!

* Data analysis:
* Manipulate data

Velocity v g Kinetic energy = % m v?

e Visualize data
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How do | write Python code?

e Line-by-line; In [ 1: 3%4 + 7

Oout[2]: 19

e Usually, we write scripts —
* Many lines of code In [3]: print('hello world')

* Run the entire script all together 3*¥4 + 7

hello world

Out[3]: 19
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What editor should | use?

* There are many to choose from!
e Terminal (command line)
* Jupyter Notebook
e Spyder, PyCharm, Atom, ...

| will focus on Jupyter Notebook, because it’s what | use. It is a way of writing
interactive Python code.

{0 ANACONDA

* | highly suggest downloading Python via Anaconda

* Anaconda packages the Python language together with many useful libraries
and script editors

* Anaconda includes Jupyter notebook — an interactive Python editor

jupyter
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Let’s look at a sample script!



How do | write a Python script in Jupyter notebook:

In (1)
In [2):
In {3):
In (9
In (120

Cut[12):

imatplotiib inline

isport matplotlib.pyplot as plt

inport numpy as np

from 2etCOFd Lmport Dataset

from spl _toolkits.basesap import Basemsap

Load data

# This i the path to where your data is stored oa your computer
datadir = "/Usera/paigesar/Docusents/COESSINGIOLY/CORSSING2018_folder /SATELLITE DATA/
data = Dataset(datadiz+ ' 02Aug2018.0.nc")

# Print the sames of all of the variables in “data”

prist(data.variables.keys())
‘de
‘1

‘sses_bias’', ‘sses_standard deviation',
‘adi _dtime from sst’, ‘sources _of adi’,
‘or_latitude’, ‘or_lomgitude’))

odict_keys([ 'time’, “lat’, “loa’,
_analysis’, ‘wind_speed’, “sea_ice_fraction',
2p_flags’', ‘quality lewvel’, “satellite_zenith_angle’,

‘sea_surface_tesmperature’, “sat_dtime’,
‘serosol_dynamic_iadicator’,
‘solar_zeaith_angle’,

Define variables

sst = data.variables|'sea_surface_temperature’)
lom = data.variables|'lon’)
lat = data.variables|'lav’)

prist(sst) 7 this prints out all setadata associated vith the sst variable [units, variable shape, etc.)
<class 'netCOré. netCord.variable'>
int16é sea_surface temperature(time, lat, lon)

FillvValoe: -32768
Plot the data!
LON,LAT = np.meshgrid(ion,lat) # define a 2d grid for both lon and lat values
pit.figure(figeize~(12,8)) # initiate a figure, with specified size

function poolormesh()

pit.pcolormesh{LON, LAT st _C[0,5,1]) # plot the data using the
pit.colorbar(label="Degrees Colsius’) # label wnits the colorbar

ticle

pit.title( 'SST on 02 Asguat 2018 ,fontsize~24) # add plot
pit.xlabel( 'Longitode (deg)') # add x-axis label
pit.ylabel( 'Latitode (deg)’) # add y-axis label

) # save the figure

fple.savefig( 'Figures/S5T satellite COESSING. 1pg'

Text{0, 0.5, "lLatitude (deg)’)
. Sf}‘ Surface Temperature )
. &8 0
=



How do | write a Python script in Jupyter notebook:

Import libraries

In {2)
In {3)
In (9
In (12

imatplotiib inline

isport matplotlib.pyplot as plt

inport numpy as np

from 2etCOFd Lmport Dataset

from spl _toolkits.basesap import Basemsap

Load data

# This is the path to where your data is stored ¢ your computer
datadir = "/Usera/paigesar/Docusents/COESSINGIO19/CORSSING2018 folder /SATELLITE DATA/
data = Dataset(datadir+ ' 02Aug2018.0.

nc

LR the sames of all of the variables in "data”

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, "loa’, "sea_surface_temperature’, ‘sat _dtime’, ‘sses_bias’', ‘sses_standard deviation', ‘dt
_analysis’, ‘wind_speed’, “sea_ice_fraction', ‘serosol_ dynamic_iadicator’, ‘adi_dtise from sst’, “sources of adi’, ‘1
2p_flags’', ‘quality level’, “satellite_zenith_angle’', ‘solar_zeaith_asgle’, ‘or_latitude’, ‘or_lomgitude’))

Define variables

sst = data.variables|'sea_surface_temperature’)

lom = data.variables|'lon’)

lat = data.variables|'lav’')

prist(sst) 7 this prints out all setadata associated wvith the sst variable (units, variable shape, ete.)

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)
rillvalue: 32768

Plot the data!

LON,LAT = "p,-.wrgd(]m,L.t) # define a 2d grid for both lon and lat values

pit.figure(figeize~(12,8)) # initiate a figure, with specified size
pit.pcolormesh(LON, LAT,s8t_C[0,1,1)) # plot the data using the fusction poolormesh()
pit.colorbar(label= Degrees Colsius’') # label @
pit.title( 'SST on 02 Asguat 2010 ,fontsize~24) # add plot
pit.xlabel( 'Longitode (deg)') # add x-axis label
pit.ylabel( 'Latitode (deg)’) # add y-a label

fple.savefig( ‘Figures/ satellite

Text(0, 0.5, “lLatitude (deg)’)

Sea Surface Temperature _

L ST O v o .
& »




How do | write a Python script in Jupyter notebook:

In {1): Vsatplotiib inline
isport matplotlib.pyplot as plt

Import libraries =

frem spl toolkits.basesap import Basesap

—p Load data

/ In [2): # This is the path to where your data is stored oo your cosputer
datadis = /Useza/palgesar/Docusents IESSINCI0LIY/CORSSING2018 folder/SATELLITE DATA/

data = Dataset(datadir+ ' 02Aug2Oln.

Com ments In (3): # Print the sames of all of the variables in "data”

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, "loa’, "sea_surface_temperature’, ‘sat _dtime’, ‘sses_bias’', ‘sses_standard deviation', ‘dt
_analysis’, ‘wind speed’, “sea_ice_fraction', ‘serosol dynamic_iadicator’, ‘adi _dtise from sst’, “sources of adi’, ‘1
p_flags’', ‘quality level’, “satellite_zenith_angle’', ‘solar_zeaith asgle’, ‘or_latitude’, ‘or_lomgitude”))

-  Define variables

In (9] sst = data.variables|'sea_surface_temperature’)
lom = data.variables|'lon’)
lat = data.variables| 'lat’)
prist(sst) 7 this prints out all setadata associated vith the sst variable [units, variable shape, etc.)

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)
rillvalue: 32768

Plot the data!

In [12)1 LON,LAT = np.-uhgrld(lcn,ll!) # define a 2d grid for both lon and lat values

pit.figure(figeize~(12,8)) # initiate a figure, with specified size
pit.peolormesh (LON,LAT sat _C[0,5,1]) # ploc the da !
pit.colorbar(label= Degrees Colsius’') # label wo
pit.title( 'SST on 02 Asguat 2010 ,fontsize~24) # acd
pit.xlabel( 'Longitode (deg)') # add x-axis label
pit.ylabel( 'Latitode (deg)’) # add y-a label

3 ST satellite CX

fple.savetigl 'Fri Ton/557

Cut|i2): Text(0, 0.5, "Latitude (deg)’)

j_ea Surface Temperature




How do | write a Python script in Jupyter notebook?

In (1)t ‘satplotiib inline
isport matplotlib.pyplot as plt

Import libraries =

frem spl toolkits.basesap import Basesap

—=p Load data N

/ In [2): # This is the path to where your data is stored oo your cosputer
datadir = "/Usera/paligesar/Docusents IESSINGI019/CORSSING2018 folder /SATELLITE DATA/

data = Dataset(datadir+ ' 02Aug20lN.

Comments -

prist(data.variables.keys())

it the sames of all of the variables in “"data”

odict _keys([ 'time’, "lat’, "loa’, "sea_surface_temperature’, ‘sat _dtime’, ‘sses_bias’', ‘sses_standard deviation', ‘dt
_analysis’, ‘wind _speed’, “sea_ice_fraction’', ‘serosol dynamic_iadicator’, ‘adi _dtime from sst’, “sources of adi’, ‘1
p_flags’', ‘quality level’, “satellite_zenith_angle’', ‘solar_zeaith asgle’, ‘or_latitude’, ‘or_lomgitude”))

-  Define variables

In (9] sst = data.variables| 'sea_surface_tesperature’)
lom = data.variables|'lon’)
lat = data.variables| 'lat’)

[
prist(sst) 7 this prints out all setadata associated vith the sst variable [units, variable shape, etc.) Maln

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)

Fillvaluve: 32768
Plot the data! COde

In [12)1 LONLAT = np,n.hgr]d()m,l.‘) # define a 2d grid for both lon and lat values

size

pit.figure(figeize~(12,8)) # initiate a figure, with specified
pit.peolormesh (LON,LAT sat _C[0,5,1]) # ploc the da !
pit.colorbar(label="Degrees Colsius’) # label w=
pit.title( 'SST on 02 Asguat 2010 ,fontsize~24) # acd
pit.xlabel( 'Longitode (deg)') # add x-axis label
pit.ylabel( 'Latitode (de ) # acd y

fple.savefig( ‘Figures/SST satellite

fusction poolormesh()

Cuti2): Text(0, 0.5, "Latitude (deg)’)

Sea Surface Temperature
AT -

2




How do | write a Python script in Jupyter notebook?

In {1}t “satplotiib inline
isport matplotlib.pyplot as plt

Import libraries =

frem spl toolkits.basesap import Basesap

—=p Load data N

/ In [2): # This is the ¢ A to whes
datadir = "J/Usera/paligen

data = Dataset(datadir+ ' 02Aug2018.0.r

Comments Load your data o e TR e T

prist(data.variables.keys())

NG2018 folder/SATELLITE DATA/

odict _keys([ 'time’, “lat’, "loa’, 'sea_surface_tesmperature’, “sat_dtime’, ‘sses_bias’', ‘sses_standard deviatiocn', ‘dt
_analysis’, ‘wind _speed’, “sea_ice_fraction’', ‘serosol dynamic_iadicator’, ‘adi _dtime from sst’, “sources of adi’, ‘1
2p_flags’, ‘quality lewvel’, “satellite_szenith_angle’, ‘solar_zeaith _angle’, ‘or_latitude’', ‘or_longitude’))

-=P  Define variables

In (9] sst = data.variables| 'sea_surface temperature’)
lom = data.variables|'lon’)
lat = data.variables| 'lat’)

o
prist(sst) # this prints out all setadata associated with the sst variable (units, variable shape, ete.) Maln

<class 'netCOrd. snetCord.variable'>»
intlé sea_surface temperature(tisme, lat, lon)

Fillvaluve: 32768
Plot the data! COd €

In [12)1 LON,LAT = np.meshgrid(icna,lat) # de

pit.figure(figeize~(12,0)) # initiate a figure,
pit.peolormesh|LON, LAT sat _C[0,5,1)) # pl
pit.colorbar(label= Degre
pit.title( 'S5T on 02 Asg
pit.xlabel( (
pit.ylabel( 'Latitode (deg)

fple.savefig( 'Figures/557

s Colnius’) # label
2010 ,fonteize~24) #

ongitode

Out[i2): Text(0, 0.5, “lLatitude (deg)’)

. Sea Surface Temperature
' a3 - “




How do | write a Python script inJ

Comments

Import libraries

S

Load your data

In

Data analysis

[3):

tmatplotiib inline

isport matplotlib.pyplot as plt

Anport numpy as np

from petCOFd Lmport Dataset

frem spl toolkits.basesap import Basesap

Load data

018 folder/SATELLITE DATA/

# This is the path )
datadir = "/Usera/pailgesar/D
data = Dataset(datadir+ ' 02Aug2018.0

# Print the sames of all of the variables in data

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, "loa’, 'sea_surface_tesmperature’, “sat_dtime’, ‘sses_bias’,

‘sees_standard_deviation',

_analysis’, ‘wind _speed’, “sea_ice_fraction', ‘serosol dynamic_iadicator’, ‘adi _dtime from sst’, “scurces _of adi’,
p_flages’, ‘quality level’, “satellite_zenith_angle’, "solar_zeaith _angle’, ‘or_latitude’, ‘or_lomgitude’))

Define variables

sst = data.variables| 'sea_surface_temperature’)
lom = data.variables|'lon’)
lat = data.variables| 'lat’)

prist(sst) # this prists out all setadata associated with the sst variable (units, vard

<class 'netCOrd. netCord.variable'>»
intlé sea_surface temperature(tisme, lat, lon)
rillvalve: -32768

Plot the data!

LON,LAT = np.meshgrid(icon, lat) # define a 2d grid for both lon and lat values

pit.figure(figeize~(12,0)) # initiate &
pit.peolormesh{LON, LAT sat C[0,35,1)) # pl
pit.colorbar(label="Degrees Colsius’) # la
pit.title(’'s 2 Maguat 2010° ,fonteize
pit.xlabel( wgitode (deg)') 7 a
pit.ylabel( 'Latitode (deg)") # 4

fple.savetiyg ST

rat ¥ save the figure

Toxt{0, 0.5, “lLatitude (deg)’)

Sea Surface Temperature

FE o A |

‘de
‘1

upyter notebook?

Main
code



How do | write a Python script in Jupyter notebook?

Comments

Import libraries

S

Load your data

Data analysis

Visualize your
data

\

imatpiotiib inline

isport matplotlib.pyplot as plt

Anport numpy as np

from petCOFd Lmport Dataset

frem spl toolkits.basesap import Basesap

Load data

# This is the path to where

datadir = "/Usera/paigesar
data = Dataset(datadir+ ' 02Aug

# Pri e 2ames of all f the variables ir data

prist(data.variablea.keys())

2018 folder/SATELLITE DATA/

odict_keys{[ 'time’, "lat’, "loa’, 'sea_surface_tesmperature’, “sat_dtime’, ‘sses_bias’,

_analysis’, ‘wind _speed’, “sea_ice_fraction’', '‘serosol_dynamic_isdicator’,
p_flages’, ‘quality level ', “satellite_zenith_angle’, "solar_zeaith_aagle’,

Define variables

sst = data.variables| 'sea_surface temperature’)

lom = data.variables|'lon’)

lat = data.variables|'lav’')

prist(sst) # this priasts out all setadata associated with the s

<class 'netCOrd. snetCord.variable'>»
intlé sea surface temperature(tise, lat, lon)
Fillvalove: -32768

Plot the data!

LON,LAT = np.meshgrid(ica, lat) # define a 2d grid for both

pit.figure(figeize~(12,0)) # initiate a fig
pit.peolormesh{LON, LAT sat C[0,35,1)) # pl
pit.colorbar(label= Degrees Colsius’) # label
pit.title(’'s < 2 Megust 2010 ,fontsize
pit.xlabel(’ wgitode (deg)') # 4
pit.ylabel( (deg)) # ¢

fple.savelig ST

satelll

Toxt{0, 0.5, “lLatitude (deg)’)

Sea Surface Temperature

FE o I -

4

»

‘ssos_standard deviation',

‘adi_dtime from sst’, “scurces _of adi’,
‘or_latitude’,

‘or_longitude” ))

‘de

‘1

Main
code



How do | write a Python script in Jupyter notebook?

Comments

In (1)

Import libraries

/ In (2):

Load your data .

=

Data analysis {
f

In (12)

Visualize your
data

tsatplotiib inline

isport matplotlib.pyplot as plt

inport numpy as np

from 2etCOFd Lmport Dataset

frem spl toolkits.basesap import Basesap

Load data

# This is the path to
datadir =
data = Dataset(datadiz+ ' 02Aug2018.0.nc

nt the sames of all of the variables in

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, "loa’, 'sea_surface_temperature’,

_analysis’, ‘wind_speed’, “sea_ice_fraction’,

2p_flags’', ‘quality level’, “satellite_zenith_angle’,

Define variables

where your data i1» stored oo your computer

‘data”

sst = data.variables| 'sea_surface temperature’)

lom = data.variables|’'lon’)
lat = data.variables| 'lat’)
prist(sst) # this prin

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)
Fillvaluve: 32768

Plot the data!

LON,LAT = np.meshgrid(icna, lat) # define a 24

pit.figure(figeize~(12,0)) # initiate a £
pit.peolormosh(LON,LAT sat C[0,35,15)) # p
pit.colorbar(label= Degrees Colsius’) # labe
pit.title( 'SST on 02 Asguat 2018’ ,fontsize~2
pit.xlabel( 'Longitode (deg)') # add x-axis
pit.ylabel( 'Latitode (deg)’) # add )
fple.saveligl 'Fri 7

o

Text {0, 0.%, "Latitude (deg)’)

grid for both lon and 14

4) # acdd

label

Sea Surface Temperature

w5 "—»[ﬁ-.‘;‘-'

¥

/Useza/palgesar/Docusents /COESSINCIOLY/CORSSING2018 folder/SATELLITE DATA/

‘sat_dtime’,
rosol _dynamic_iadicator’,
‘solar_zeaith_angle’, ‘or_latitude’, ‘or_lomgitude’))

ts out all setadata associated wvith the sst variable

‘sses_bias’', ‘sses_standard deviation', 'dt
‘adi_dtime from sst’, “sources of adi’, ‘1

funits, variable shape, etc.)

Main
code




How do | write a Python script in Jupyter notebook?

Import libraries
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Common Python libraries for science

37 NumPy

* NumPy — numeric library with lots of mathematical functions (e.g. average,
trig functions, etc.), and also has array formatting that is very convenient

e Matplotlib — plotting library for Python

matplotlib

* Pandas — efficient and easy-to-use data structures and other data analysis

tools

* We need to import libraries each
time we start a new script

* We often import libraries as a shorter
name to keep typing to minimum,
but this helps organize so that we
know which functions are from which
libraries

File Edit

- Jupyter My_Python_notebook Last Checkpoint: 4 minutes ag

Insert Cel Kernel Widgets Help

B + < @ 0B 4+ v MRun B C » Code

In [2]:

In [5]:

import numpy as np
import matplotlib.pyplot as plt

X = np.mean((7,8,9))
print(x)

8.0



How do | write a Python script in Jupyter notebook?

Comments

In (1)

Import libraries

/ In (2):

Load your data .

=

Data analysis {
f

In (12)

Visualize your
data

tsatplotiib inline

isport matplotlib.pyplot as plt

inport numpy as np

from 2etCOFd Lmport Dataset

frem spl toolkits.basesap import Basesap

Load data

# This is the path to
datadir =
data = Dataset(datadiz+ ' 02Aug2018.0.nc

nt the sames of all of the variables in

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, "loa’, 'sea_surface_temperature’,

_analysis’, ‘wind_speed’, “sea_ice_fraction’,

2p_flags’', ‘quality level’, “satellite_zenith_angle’,

Define variables

where your data i1» stored oo your computer

‘data”

sst = data.variables| 'sea_surface temperature’)

lom = data.variables|’'lon’)
lat = data.variables| 'lat’)
prist(sst) # this prin

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)
Fillvaluve: 32768

Plot the data!

LON,LAT = np.meshgrid(icna, lat) # define a 24

pit.figure(figeize~(12,0)) # initiate a £
pit.peolormosh(LON,LAT sat C[0,35,15)) # p
pit.colorbar(label= Degrees Colsius’) # labe
pit.title( 'SST on 02 Asguat 2018’ ,fontsize~2
pit.xlabel( 'Longitode (deg)') # add x-axis
pit.ylabel( 'Latitode (deg)’) # add )
fple.saveligl 'Fri 7

o

Text {0, 0.%, "Latitude (deg)’)

grid for both lon and 14

4) # acdd

label

Sea Surface Temperature

w5 "—»[ﬁ-.‘;‘-'

¥

/Useza/palgesar/Docusents /COESSINCIOLY/CORSSING2018 folder/SATELLITE DATA/

‘sat_dtime’,
rosol _dynamic_iadicator’,
‘solar_zeaith_angle’, ‘or_latitude’, ‘or_lomgitude’))

ts out all setadata associated wvith the sst variable

‘sses_bias’', ‘sses_standard deviation', 'dt
‘adi_dtime from sst’, “sources of adi’, ‘1

funits, variable shape, etc.)

Main
code




How do | write a Python script in Jupyter notebook?

In (1):+ ‘satplotiib inline
isport matplotlib.pyplot as plt

Import libraries S T

from spl_toolkits.basesap import Basesap

—=p Load data N

/ In [2): # This i» the path to where your data 1i» stored oo your computer
datadir = "/Usezra/paigesar/Docusent VESSINGI0L9/CORSSING2018 folder /SATELLITE DATA/

data = Dataset(datadir+ 02Aug2018.0

Comments Load your data o e T T e T

prist(data.variables.keys())

odict _keys([ 'time’, "lat’, “loa’, 'sea_surface_temperature’, “sat _dtime’, "sses_bias’', ‘sses_standard deviation', 'dt
_analysis’, ‘wind_speed’, “sea_ice_fraction’, rosol _dynamic_iadicator’, 'adi dtime from sst’, “scurces of adi’, ‘1
p_flags’', ‘quality level’, “satellite_zenith_angle’', ‘solar_zeaith asgle’, ‘or_latitude’, ‘or_lomgitude”))

-  Define variables

In (9] sst = data.variables| ' 'sea_surface temperature’)
lom = data.variables|’'lon’)

L]
Data analvsis lat = dava.variables('lat’) .
prist(sst) 7 this prints out all setadata associated wvith the sst variable (units, variable shape, etc.) Maln

<class ‘netCOr{. netCord.variable'>»
intlé sea_surface_temperature(tise, lat, lon)

Fillvaluve: 32768
Plot the data! COde

In [12)1 LON,IAT = np.meshgrid(ica,lat) # define a 2d grid for both lon and lat values
pit.figure(figeize~(i2,0)) # initiate a ¢
pit.peolormosh(LON,LAT sat C[0,35,15)) # p on peolos rmosh( )
pit.colorbar(label= Degrees Celsius’) # label
pit.title( 'SST on 02 Asguat 2010 ,fontsize~24) # add
pit.xlabel( 'Longitode (deg)') # add x-axis label
< M pit.ylabel( 'Latitode (deg)’) # add | |
Cuti2): Text(0, 0.5, "Latitude (deg)’)
data Sea Surface Temperature
v - ——a - B
L P O o
f‘A" K~ >
’ s
= 'Y
>




Common actions in Python

* Print statements
In [4]: print('hello world')

hello world



Common actions in Python

* Print statements

* Assign variables In [8]: a = 7.3
b = 'bananas'’
print(a,b)

7.3 bananas



Common actions in Python

* Print statements

* Assign variables In [18]: a = 5
b= 3.2

* Do math c = 234.5
print (a+b+c)

print(np.sum((a,b,c)))

242.7
242.7

In [30]: a = np.sin(np.pi/2)
print(a)

1.0



Common actions in Python

Print statements

I 1 In [23): a = np.arra Iy 2y Sy ArS
ASSIgn Varlables ) print?'The ¥iis; e’el;méni)of a is ',a[0])
DO math print('The middle three elements of a are',a[l:4])
. food_list = [ 'banana’, 'mango’, 'plantain’', 'rice', 'chicken’]
Use arrays and lists print('The third element of food list is ',food_list[2])
print('The last element of food list is ',food list[-1))
* Accessing elements

The first element of a is 1

The middle three elements of a are [2 3 4)
The third element of food list is plantain
The last element of food list is chicken



Common actions in Python

In [14): plt.figure(figsize=(8,4))
plt.plot(df[ 'DateTime’'],df[ 'Depth'])
plt.ylabel('Sea Surface Height (m)',FontSize=18)

P ri nt State m e ntS plt.title( 'Tema Tides',FontSize=22)

# Save figure

ASS ign Va ria b I es plt.savefig('tema tides.jpg')

Out[1l4]: Text(0.5, 1.0, 'Tema Tides')

Do math Tema Tides

~
@

~
-

Use arrays and lists
* Accessing elements

Plot data

~N
s

~N
o

Sea Surface Height (m)

—
-

073112 07-3118 08-0100 08-0106 08-0112 08-0118 080200 08.0;

Latitude (deg)

Longitude (deg)



Common actions in Python

. In [6]): # Longitude
° Prlnt Statements lon = pd.read _csv( 'smap.atl.lon.dat’', header=None)
. . # Latitude
d ASS|gn Var|ab|es lat = pd.read_csv( 'smap.atl.lat.dat’, header=None)
¢ DO math In [13]: print(lon)
: 0
e Use arrays and lists o _so.-
* Accessing elements L =98
2 =57.5
3 -56.5
* Plot data 4 -55.5
o 5 =54.5
* Load data — we assign a name 6 -53.5
to the dataset (e.g. ‘lon’) - 5 e1ls
o o . | 9 <=50.5
same as assighing a variable! To a0 2
11 -48.5
12 -47.5
13 -46.5
14 -45.5
= 15 -44.5



Common actions in Python

* Print statements
In [5]: a = 4

* Assign variables

Do math if a ==
print('a is 4!")
e Use arrays and lists
e Accessing elements if a < 0:
e Plot data print('a 1s negative!')
else:

* Load data — we assigh a hame print('a is positive!')

to the dataset (e.g. lon) - same

as assigning a variable! a is 4!

. a is positive!
e if statements and for loops



Common actions in Python

* Print statements

* Assign variables
In [10]: x = np.arange(1l0)

Do math print (x)
e Use arrays and lists [01234567809]
* Accessing elements
In [11]: for i in np.array((0,5,6,9)):
* Plot data [ = =5
* Load data — we assigh a hame .
print(x)
to the dataset (e.g. lon) - same
as assigning a variable! (> 1 2 3 4-5-5 7 8-5]

e if statements and for loops



Common actions in Python

* Print statements
* Assign variables
e Do math

e Use arrays and lists
e Accessing elements

e Plot data

In [29]:

* Load data — we assigh a name
to the dataset (e.g. lon) - same

as assigning a variable!

e if statements and for loops

* Save new data or figure

a = np.arange(10)
print(a)
np.save('My new data a',a)

print('This saved array a as a .npy file.')

(01 2345678 9)]
This saved array a as a .npy file.

In [(14): plt.figure(figsize=(8,4))
plt.plot(df[ 'DateTime’']),df([ 'Depth'])
plt.ylabel('Sea Surface Height (m)',FontSize=18)
plt.title( 'Tema Tides',FontSize=22)

# Save 1 ure

» figure
plt.savefig('tema tides.ijpg’')

Out[1l4]: Text(0.5, 1.0, 'Tema Tides')

Tema Tides
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There are other computer languages. Why
Python?

* Relatively easy to learn

* Free and open source P p lJ t hOn H.'

e Syntax is clean and easy to read

 Computationally efficient

* Can be used for many different applications

* Other languages/software: Matlab, C, C++, Fortran, R, etc.
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Download and install instructions
* Download/install Python via Anaconda ‘) ANACONDA

* Instructions for download are on COESSING website (“coessing.org”) under
the “Resources” tab

* Introductory Python and Jupyter lessons also under the “Resources”
tab

 Tomorrow afternoon, Python lab in the RMU computer lab!



Let’s open Jupyter notebook!






