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Indexes that were used to analyze the probability of detecting
hydrocarbon anomalies : ASI – Adaptive Spectral Index,
MTCI – Terrestrial Chlorophyll Index, NAVI – Normalized
Area Vegetation Index, NDVI – Normalized difference
vegetation index

Example of creating pairs of test polygons within and 
outside the deposits using the ROI Tool subroutine in the 

specialized software environment

Anomalies can be caused by the presence of hydrocarbon deposits, which is
confirmed by previous article. Anomalies were identified based on the
calculation of the values of the spectral indices of vegetation NDVI and
VIGS for 26 pairs of polygons built within the known deposits and beyond
them for areas with homogeneous vegetation.
The probability of recognizing anomalies for the NDVI is 66%, for the
VIGS - 75%. There is a significant (85%) correlation between the NDVI
and VIGS values for gas and oil and gas and 90% for oil fields. For some oil
and gas fields, inversion of values was observed. The anomaly was clearly
defined, but with the opposite sign. This phenomenon requires further study.
In terms of spatial resolution, sensitivity and frequency of survey, Landsat
ETM + satellite imagery data are effective for solving the problem of
detecting anomalies in vegetation spectral characteristics associated with
hydrocarbon deposits. This approach can be used as a means of additional
exploration of hydrocarbon deposits in areas with known explored deposits
and as an auxiliary one when performing geological prospecting works in
order to identify new deposits.

Vegetation Index considering Greenness and Shortwave 
infrared (VIGS) 

where G, R, N, S1 and S2 represent the surface reflectance in the visible
green, and red, near infrared (NIR) and two short-wave infrareds (SWIR1
and SWIR2) wavelength ranges, respectively. For the Landsat satellite
image ETM + G, R, N, S1 and S2 correspond to channels 2, 3, 4, 5 and 7.
And the coefficients w1, w2, w3, and w4 are weighted, they are obtained
empirically and equal, respectively: w1 = 1.0, w2 = 0.5, w3 = 1.5, and w4
= 1.5. The same coefficients were obtained on the basis of the research
results presented in (Hede et al., 2015).

Monitoring’2020

NDVI VIGS

Territory of Dnieper-Donets Basin coverage with images of 
the temperature distribution obtained according to the 

Landsat-8 satellite against the background of the 
distribution of the relief map according to ASTER-GDEM

Landsat – 8

Band 3 (GREEN) 0.525 – 0.600 µm
Band 4 (RED) 0.630 – 0.680 µm
Band 5 (NIR) 0.845 – 0.885 µm
Band 6 (SWIR 1) 1.560 – 1.660 µm
Band 7 (SWIR 2) 2.100 – 2.300 µm

Block diagram of the process of collecting, processing, 
statistical analysis and geological interpretation
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