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# inclusion.py
import os

import pandas as pd

source_folder = 'group7e'

destination file = 'inclusive.csv'

combined_data = pd.DataFrame()

for file in os.listdir(source_folder):
if file.endswith('.csv'):
file_path = os.path.join(source_folder, file)
data = pd.read_csv(file_path, header=None)

time_label = os.path.splitext(file) [0]
data.iloc[:, 1] = range(l, len(data) + 1)

df = pd.DataFrame ({
'Time': [time label] * len(data),
'Height': data.iloc[:, 1],
'"Value': data.iloc[:, O]

b

combined_data = pd.concat([combined_data, df], ignore_index=True)

combined_data.sort_values(by=['Time', 'Height'], inplace=True)

pivoted_data = combined _data.pivot(index='Height', columns='Time', values='Value

pivoted_data.to_csv(destination file)
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# kletting.py

import pandas as pd

import numpy as np

import pywt

file_path = 'inclusive.csv'

data

= pd.read_csv(file_path)

heights = data.iloc[:, 0]

times = data.columns[1:].astype(int)

data_values = data.iloc[:, 1:].to_numpy()

h:

0.0075

wavelet = 'db4'
level = 5

thr
k:
b =

m:

def

= 0.5
0.86
314
323

klett method(column data, k, b, m, h, wavelet, level, thr):
coeffs = pywt.wavedec(column data, wavelet, level=level)
c_thresh = [pywt.threshold(c, thr, mode='hard') for c in coeffs]
P

pywt .waverec(c_thresh, wavelet)

wn
Il

np.log(column_data ** 2 * P)

I=20

for t in range(b, m + 1):



if t == b or t ==
I += h * np.exp((S[t] - Sml) / k) / 2
else:

I += h * np.exp((S[t] - S[ml) / k)

sigma m = (k * np.exp((S[b] - S[m]l) / k) - 1) / (2 * I)

sigma = [0]
for r0 in range(1, 3000):
J =20

for t in range(r0, m + 1):
if t == b or t == m:
J += h * np.exp((S[t] - S[m]) / k) / 2
else:

J +=h * np.exp((S[t] - S[m]) / k)

sig = np.exp((S[r0] - SMml) / k) / (1 / sigmam + 2 * J / k)
sigma.append(sig)

return sigma

results = []

for i in range(data_values.shape[1]):
column_data = np.abs(data_values[:, i] - 5.4)
sigma = klett_method(column_data, k, b, m, h, wavelet, level, thr)
sigma = abs(unp.array(sigma))
sigma = np.minimum(sigma, 5)
sigma = np.nan_to_num(sigma, nan=0)

results.append(sigma)



results_df = pd.DataFrame(results).transpose()

results_df.columns = times

output_path = 'results.csv'

results_df.to_csv(output_path, index=False)

import matplotlib.pyplot as plt
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#heatmap . py
import pandas as pd
import numpy as np

import matplotlib.pyplot as plt

file_path = 'results.csv'

data = pd.read_csv(file_path)

data.columns.astype(str)

time [(£"18:{t[:2]F:{t[2:4]}" for t in time]
# HEIGHT IS IN KILOMETERS

height = np.arange(data.shape[0]) * 0.0075

time

sigma_values = data.values[::-1]

plt.figure(figsize=(12, 6))

plt.imshow(sigma_values, aspect='auto', cmap='viridis', extent=[0, len(time), he
plt.colorbar(label='Sigma')

plt.xlabel('Time')

plt.ylabel('Height (km)')

plt.xticks(ticks=np.arange(0, len(time), len(time) // 10), labels=time[::len(tim
plt.title('Extinction Coefficient in km™-1')

plt.tight_layout()

plt.show()
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