g9 climate X +

< C @ cl.cam.ac.uk/teaching/2223/DataSci/datasci/ex/climate.html

import numpy as np

import pandas

import matplotlib.pyplot as plt
import sklearn.linear_model

m = np.pi

Climate dataset challenge

e What is the rate of temperature increase in Cambridge?
e Are temperatures increasing at a constant rate, or has the increase accelerated?

e How do results compare across the whole of the UK?

Your task is to answer these questions using appropriate linear models, and to
produce elegant plots to communicate your findings. Please submit a Jupyter
notebook, or a pdf. Include explanations of what your models are, and of what

your plots show.

The dataset is from https://www.metoffice.gov.uk/pub/data/weather/uk/climate/. Code

for retrieving the dataset is given at the bottom.




Are temperatures increasing at a constant rate, or has the increase accelerated?

Don’t stop with just one model — keep inventing!

But how shall we
choose between all
these models?

Y ~ a + [ sin(2nt) + B, cos(2mt) + yt

Y ~ a + B, sin(2nt) + B, cos(2mt) + yt + 5t

Y = a + B sin(2rt) + B, cos(2mt) + X pebins b Lteb
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Are temperatures increasing at a constant rate, or has the increase accelerated?

It’s great to plot the data, to compare it to the model.

But the data on its own is too cluttered to be intelligible.

Cambridge monthly average temperature [°C] and fitted model
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To make it readable, we need cleverer visualizations.
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How do results compare across the whole of the UK?

We can dao/a ‘for’ loop jto look at each location M
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... and communicate what’s happening by plotting just the fitted coefficients

Warming rate by station (1961 onwards)

Where is it warming fastest?

Is the later warming faster?
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g9 climate X +

< C @ clcam.ac.uk/teaching/2223/DataSci/datasci/ex/climatehtml & & ¢

import numpy as np

import pandas

import matplotlib.pyplot as plt
import sklearn.linear_model

m = np.pi

Climate dataset challenge

. f temperature increase in Cambridge? parameter estimation

° . model choice

e How do results compare across the whole of the UK?

Your task is to answer these questions using appropriate linear models, and to
produce elegant plots to communicate your findings. Please submit a Jupyter
notebook, or a pdf. Include explanations of what your models are, and of what

your plots show.

The dataset is from https://www.metoffice.gov.uk/pub/data/weather/uk/climate/. Code

for retrieving the dataset is given at the bottom.
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  X = 1


  Θ ∈ { 0 . 25 ,   0 . 5 ,   0 . 75 }
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     prior belief   ℙ  ( Θ = 𝜃 )


  +          data   x    →          posterior belief   ℙ  (  Θ = 𝜃 |  X = x )
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  ∼ Bin ( n , Θ )


  𝜃


     prior belief   ℙ  ( Θ = 𝜃 )


  +          data   x    →          posterior belief   ℙ  (  Θ = 𝜃 |  X = x )


  ℙ  (  X = x |  Y = y ) =   ℙ  ( X = x ) ℙ  (  Y = y |  X = x )  ℙ  ( Y = y )    when  ℙ  ( Y = y ) > 0
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  ∼ U [ 0 , 1 ]


  ∼ Bin ( n , Θ )
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     prior belief   ℙ  ( Θ = 𝜃 )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) + 𝛾 t


  +          data   x    →          posterior belief   ℙ  (  Θ = 𝜃 |  X = x )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) + 𝛾 t + 𝛿  t 2


     prior belief     Pr Θ  ( 𝜃 )


  Y ≈ 𝛼 +  𝛽 1  sin ⁡   ( 2 𝜋 t ) +  𝛽 2  cos ⁡   ( 2 𝜋 t ) +   ∑  b ∈ bins     𝜂 b 1  t ∈ b
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    Pr X  ( x |  Y = y ) =     Pr X  ( x )     Pr Y  ( y |  X = x )    Pr Y  ( y )    when    Pr Y ( y ) > 0
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   t 0 = now


  Temp ≈ 10 . 6


  +   0 . 108  ( t −  t 0 )


  +   0 . 0023    ( t −  t 0 ) 2


  + ⋯


  Bin ( n , 𝜃 )


   𝜃 ^ = 25 %


  25 %


  Bin ( n , 𝜃 )


   𝜃 ^ =


  Θ


  X

