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import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

## change font for plots

import matplotlib

from matplotlib import rc
matplotlib.rcParams|['pdf.fonttype']

42 # to import text in illustrat

matplotlib.rcParams|['ps.fonttype'] = 42

rc('font',**{'family':"'serif', 'serif':['Arial']})

SMALL_SIZE = 8

MEDIUM_SIZE = 10

plt.rc('axes', titlesize=SMALL SIZE) # fontsize of the axes title

plt.rc('axes', labelsize=MEDIUM SIZE) # fontsize of the x and y lab
plt.rc('xtick', labelsize=SMALL SIZE) # fontsize of the tick labels
plt.rc('ytick', labelsize=SMALL SIZE) # fontsize of the tick labels
plt.rc('legend', fontsize=SMALL SIZE) # legend fontsize

## define cmZ2inch for plot size
def cm2inch (*tupl): # cm to inch for figure size
inch 2.54
if isinstance (tupl[0], tuple):
return tuple(i/inch for i in tupl[0])
else:
return tuple(i/inch for i in tupl)

## import checkshot data from excel sheet

or

els

Sy

ues,

glencoel['MD'] .values))
glencoel ['TWT'] .values))

nimblefoot [

nimblefoot ['"TWT'] .values))

'MD'] .values)) # measure

# two-

# measured dep
# two-way-tr

input path = '/Users/Suppll T-D-conversion/checkshot data.xlsx'

toporoa = pd.read excel (input path, sheet name=0)

briseis = pd.read excel (input path, sheet name=l)

glencoel = pd.read excel (input path, sheet name=2)

chesterl stl = pd.read excel (input path, sheet name=4)

makybe dival = pd.read excel (input path, sheet name=5)

hijinxl = pd.read excel (input path, sheet name=6)

lightfingerl = pd.read excel (input path, sheet name=7)

nimblefoot = pd.read excel (input path, sheet name=8)

## merge wells for specific areas

# S1

MD S1 = -np.concatenate((chesterl stl['MD'].values, makybe dival['MD'].values,
hijinx1['MD'].values, lightfingerl['MD'].value

TWT S1 = np.concatenate((chesterl stl['TWT'].values, makybe dival['TWT'].values,
hijinx1['TWT'] .values, lightfingerl['TWT'].val

# S2

MD S2 = -np.concatenate((toporoa['MD'].values, briseis['MD'].values,

TWT S2 = np.concatenate ((toporoa['TWT'].values, briseis['TWT'].values,

## polynomial regression

# S1

p S1 = np.polyfit (TWT _S1, MD S1, 2, full=True)
MD S1 fit = np.polyval(p S1[0], TWT S1)

# S2

p_S2 = np.polyfit (TWT _S2, MD S2, 2, full=True)
MD S2 fit = np.polyval(p_S2[0], TWT S2)

## sort data

# S1

TWT S1 sort sorted (TWT_ S1)

MD S1 fit sort sorted(MD S1 fit, reverse=True)
MD S1 sort sorted (MD_S1, reverse=True)

# 52

TWT S2 sort sorted (TWT_S2)

MD S2 fit sort sorted(MD S2 fit, reverse=True)
MD S2 sort sorted (MD S2, reverse=True)

## fit accuracy

# S1

# correlation coefficient

correlation matrix np.corrcoef (MD S1 fit sort, MD S1 sort)
correlation matrix([0,1]

correlation xy**2

correlation xy
r squared S1

# Root Mean Square Error (RMSE)
RMSE S1 np.sqgrt (((MD_S1 - MD S1 fit)

** 2) .mean ())

# S2

# correlation coefficient

correlation matrix np.corrcoef (MD S2 fit sort, MD S2 sort)
correlation xy correlation matrix[0,1]

r squared S2 correlation xy**2

# Root Mean Square Error (RMSE)
RMSE S2 np.sqgrt (((MD_S2 - MD S2 fit)

** 2) .mean())

## calculate time-depth conversion from 1000-5500 [m] depth

TWT = np.linspace (1500, 8000, 1500)
depth S1 = np.polyval(p S1[0], TWT)
depth S2 = np.polyval(p_S2[0], TWT)

## plot

save path '/Users/Suppll T-D-conversion/'

figl, axs = plt.subplots(l,2, figsize=cm2inch(18.5,10))
# S1
ax=axs[0]

ax.scatter (chesterl stl['TWT'].values, chesterl stl['MD'].values,

facecolor='b', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.scatter (hijinx1['TWT'].values, hijinx1['MD'].values,

facecolor='r', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.scatter (nimblefoot ['TWT'] .values, nimblefoot['MD'] .values,

facecolor='k', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.scatter (makybe dival['TWT'].values, makybe dival['MD'].values,

facecolor='g', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.scatter (lightfingerl['TWT'].values, lightfingerl['MD'].values,

facecolor='orange', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.plot (TWT, -depth S1, 'r--', 1lw=2, label = 'polynomial fit'")
ax.fill between (np.array((0,5000)), 3865, 4838,

color='r',linewidth=0, alpha=0.3, zorder=0,

# annotation

ax.text (200, 350, 'S 3.466e"{-4}x"2 - 4.55%9e"{-1}x + 1.115e"3 $',
ax.text (200, 650, 'R = ' + str("%.3f" % r squared Sl), fontsize=9)

ax.set ylim(0,5500)

ax.set x1im(0,5000)

ax.set (ylabel="'depth [m]"')

ax.set (xlabel="TWT [ms]"')

ax.set title('a. Sill 1', size=12, x=0.1) # Title
ax.legend(loc="lower left')

ax.set ylim(ax.get ylim() [::-1]) # Invert the axis

ax.xaxis.tick top () # and move the X-Axis

ax.xaxis.set label position("top")

# S2
ax=axs[1]

ax.scatter (briseis['TWT'] .values, briseis['MD'] .values,

edgecolors="'none',

facecolor='g', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.scatter (glencoel ['TWT'] .values, glencoel['MD'].values,

facecolor='orange', marker = 'o', s=20, alpha=0.5,
ax.scatter (toporoal['TWT'] .values, toporoal['MD'].values,

facecolor='b', marker = 'o', s=20, alpha=0.5, edgecolors='none',
ax.plot (TWT, -depth S2, 'r--', 1lw=2, label = 'polynomial fit'")
ax.fill between (np.array((0,5000)), 3303, 4029,

color="r',linewidth=0, alpha=0.3, zorder=0,

# annotation
.text (200,
text (200,

350,
650,

'$ 2.106e"{-4}x"2 + 8.580e"{-2}x + 5.76le"2 §',
'R ' + str("%.3f" % r squared S2), fontsize=9)

ax

ax.

ax.set _ylim(0,5500)
.set _x1im(0,5000)

ax.set (xlabel="TWT [ms]")

.set (ylabel="depth [m]")

set title('b. Sill 2', size=12,
legend (loc="lower left')

ax. x=0.1) # Title

ax.
ax.set ylim(ax.get ylim() [::-1]) # invert the axis
xaxis.tick top()

xaxis.set label position("top")

ax. # and move the X-Ax1is

ax.
figl.tight layout ()

# safe figure

Loading [MathJax]/jax/output/CommonHTML/fonts/TeX/fontdata.js

# plt.savefig(save path + 'TD convl.pdf', format='pdf', transparent = True)
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# compare MD1 sort (depth in m from regression)

# compare MDZ2 sort (depth in m from regression)
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