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Table 2. Landsat 8§ bands properties and applications

Landsat ¥ | Band Band »ame Wavelength |Resolution Applications
SENSOrs {m) (m}
1 Coastal | Aerosol 04334453 Coastal and Aerosol studies
Bathymeiric mapping, distnguishing soil from
2 Blue vegetatton  and  deciduous  from  contterous
04504515 vegetation
. Emphasizes peak vegetation, which is useful for
3 Green e
. 052 540600 assessing plant vigour
:l:&:;almnal L Red 06300680 (30 Dnscriminates vegetation slopes
Imager 5 ;::['1};] Infrared 845 ) K85 Emphasizes biomass content and shorelines
(OLD) & Short-wave Discriminates moisture  content of sol  and
Infrared (SWIR) 1 |1.560-1.660 vegetation; penetrates thin clouds
- Short-wave Improved moisture content of soil and vegetation
! Infrared (SWIR) 2 |[2.1000-2.300 and thin cloud penetration
I} Panchromatic 050040680 (15 Sharper image definition
Ei Cirrus 1.360 -1.3%0 (30 Improved detection of cirmus cloud contamination
Thermal Long-wave 10.30 - —_— ) . ) ) I
Infrared 10 Infrared (LWIR) 1 [11.30 o0 Ihermal mapping and estimated soil moisture
Sensor 1 Long-wave Improved thermal mapping and estimated =oil
(TIRS) Infrared (LWIR) 2 |11.50-12.50 moisture
HA ?::-lit:mm (uality assessments for every pixel in the scene
* TIRS bands are acquired at 100 meter resolution, but are resampled to 30 meter in delivered data product.
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import matplotlib.pyplot as plt

import numpy as np

from matplotlib import cm

from skimage import io

from skimage import exposure

import skimage as skm

from skimage import exposure, img as float

imagel = io.imread('E:/Landsat8/Blue.tif")
image2 = io.imread('E:/Landsat8/Green.tif"')
image3 = io.imread('E:/Landsat8/Red.tif")
image4 = io.imread('E:/Landsat8//NIR.tif'")
image5 = io.imread('E:/Landsat8/SWIRI.tif'")
image6 = io.imread('E:/Landsat8/SWIR2.tif"'")
Bl = np.array(imagel) .astype (float)
B2 = np.array(image?) .astype (float)
B3 = np.array(image3) .astype (float)
B4 = np.array(imaged) .astype (float)
B5 = np.array(imageb) .astype (float)
B6 = np.array(image6) .astype (float)

S oo Ve |y polal ) S Sl sl eoltial b s
NBl = (Bl-np.min (B1l))/ (np.max (Bl)-np.min (B1))
NB2 = (B2-np.min (B2))/ (np.max (B2)-np.min (B2))
NB3 = (B3-np.min (B3))/ (np.max (B3)-np.min (B3))
NB4 = (B4-np.min (B4))/ (np.max (B4)-np.min (B4))
NB5 = (B5-np.min (B5))/ (np.max (B5)-np.min (B5))
NB6 = (B6-np.min (B6))/ (np.max (B6)-np.min (B6))

(RO o ‘_J»aJLoJ ‘) 4L»J5| ).:5.\4; ) w)iu:‘ )‘ oolaziw! L’
rgb = np.stack([NB3,NB2,NBl], axis=2)

plt.figure(figsize=(15,10))
plt.imshow (rgb)

plt.title ('RGB Image')
plt.axis('off")

plt.show ()

‘_,’4‘5]....»‘).‘0)56&@[4;&5)4)‘ 03 J»al}RGB fw\J&
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GEnNBl = exposure.adjust gamma (NB1 , gamma=0.5, gain=1)
GEnNB2 = exposure.adjust gamma (NB2 , gamma=0.5, gain=1)
GEnNB3 = exposure.adjust gamma (NB3 , gamma=0.5, gain=1)
GNstack = np.stack([GEnNB3,GEnNB2,GEnNBl], axis=2)

plt.figure(figsize=(15,10))
plt.imshow (GNstack)
plt.axis('off"'")

plt.show ()
Gamma aie oMol Jlasl L RGB g ¥ IS5
oS o0 (B p sl Sl lawgi 1) oads  Byme b slaasls
NDVI = (NB4—NB3)/(NB4+NB3)
NDWI = (NB2 - NB4)/(NB2 + NB4)
SAVI = ((NB4-NB3) / (NB4+NB3+0.5)) * (1+0.5)

UI = (NB6 - NB4)/ (NB6 + NB4)

23 o Himled |y aliBee slo a5l Jols paai iy Con Sl jleslatnl b culys jo s
fig , ax = plt.subplots(nrows=2, ncols=2, figsize=(15,15))
ax[0,0].imshow (NDVI, cmap=cm.Greys)
ax[0,0].set title('NDVI')
ax[0,0] .axis('off")
FHHHHH#
ax[0,1].imshow (NDWI, cmap=cm.Greys)
ax[0,1].set title('NDWI')
ax[0,1].axis('off")
FHHHHH#
ax[1l,0].imshow (UI, cmap=cm.Greys)
ax[1,0].set title('UI")
ax[1,0].axis('off")
FHHHHH#
ax[1l,1].imshow (SAVI, cmap=cm.Greys)
ax[1,1].set title('SAVI')
ax[1l,1].axis('off")
plt.show ()
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lai = 0.Vo
veg = NDVI > lai
non veg = NDVI <= lai
FHHEHH#
water = 0.2
watero = NDWI > water
non watero = NDWI <= water
#HHE#HH
soilveg = 0.44
soil = SAVI > soilveg
non soil = SAVI <= soilveg
#HHE#HH
urbaniz = -0.28
urban = UI > urbaniz
non urban = UI <= urbaniz
fig , ax = plt.subplots(nrows=2, ncols=2, figsize=(15,15))
ax[0,0].imshow (veg, cmap=cm.Greens) -
ax[0,0].set_title('NDVI') &
ax[0,0].axis('off")
#HHE#HH
ax[0,1].imshow (watero, cmap=cm.Blues)
ax[0,1].set _title('NDWI'")
ax[0,1].axis('off")
FHHHHH
ax[1,0].imshow (urban, cmap=cm.Greys)
ax[1l,0].set title('UI")
ax[1,0].axis('off")

FH#HHH
ax[1,1].imshow(soil, cmap=cm.Oranges) & o
ax[1l,1].set _title('SAVI'") N\ i
ax[1l,1].axis('off") SR k\
plt.show () A
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from sklearn.cluster import KMeans
from skimage import io
import matplotlib.pyplot as plt
image = io.imread('E:/Landsat8/NIR.tif")
row = image.shape[0]
col = image.shape[1l]
X = image.reshape ((row*col, 1))
kmeans = KMeans (n_clusters=4 , random state=0)
kmeans.fit (X)
cluster centers = kmeans.cluster centers
cluster labels = kmeans.labels
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clusterd_image = cluster centers[cluster labels].reshape(row, col)
plt.figure(figsize=(15,15))
plt.imshow (clusterd image)
plt.axis('off'")

plt.show ()
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