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Abstract 

 

In this study six vegetation indices were analyzed for Tutova Hills, years 2014-2023, highlighting spatio-temporal 
variations in the health of vegetation, soil moisture and surface temperatures, parameters directly correlated with land 
susceptibility to erosion.  
Of the six indices, the one with the highest accuracy in detecting water stress and implicit areas with moisture deficit 
was NDII. This index correlates very well with high soil water content and the health of the vegetation, which makes it 
accurate in estimating the risk of erosion.  
The conclusion is that such indices can be highly useful in predicting erosion-prone areas, because vegetation cover 
plays a major role in stabilizing soil and reducing erosion risk, being frequently integrated in erosion prediction models, 
from estimating RUSLE C-factor to temporal analyses or machine learning programs. Still, there are limitations related 
to data accuracy, but mostly to the need for an extensive field validation. 
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Erosion-prone areas are regions that are 

highly susceptible to soil erosion, meaning the 

removal of the top layer of soil by water, wind or 
human activities. As a rule, these areas imply steep 

slopes, sparse vegetation cover, high rainfall or 

intense rainfall events, loose or loamy-sandy soils, 
poor land management (overgrazing, improper 

farming practices, hillsides cleared for agriculture 

etc.), semi-arid climate with strong winds, and 

little vegetation. 
In short, erosion-prone areas are landscapes 

vulnerable to losing soil due to a combination of 

natural conditions and human influences.  
Although erosion processes have been 

intensely studied in our study area (Tutova Hills - 

(Ioniță, 2000; Stângă, 2012; Niacșu, 2017; 

Niculiță, 2020), covering large surfaces in 
measuring soil erosion is time and energy 

consuming. 

Our idea departed initially from a study 
regarding vegetation health but ended in including 

Remote Sensing (RS) and Geographical 

Information Systems (GIS) to identify and estimate 
erosion-prone areas. 

Such an approach might prove helpful in the 

fast identification, followed by the validation on 

field of areas at risk, to finally propose and 
implement efficient measures of soil conservation 

and sustainable land management. 
 

MATERIAL AND METHOD 

 
Tutova Hills represent one of the regions of 

Romania characterized by a complex of 
interactions between natural environmental frailty 
and human-induced vulnerability, being among 
others highly exposed to erosion and land 
degradation. All the elements mentioned in 
introduction as defining erosion-prone areas are 
found alone or combined on large surfaces of the 
region. Most of the studies regarding erosion 
mention rates above the national means, reaching 
alarming values of up to 10 - 12 tons/ha of soil 
loss. 

 
1. Geospatial data processing 

The geospatial data used is available on 
online platforms. Computing the vegetation indices 
and biophysical parameters chosen for monitoring 
the vegetation state involved downloading 
multispectral satellite images of high accuracy, 
available for a longer period (in our case 2014-
2023). LANDSAT-8 images have been 
downloaded using Google Earth Engine 
(https://earthengine.google.com).  

The scenes used were recorded using three 
sensors: LANDSAT 7 TM, LANDSAT-8 ETM+ and 
LANDSAT-8 OLI. The scenes are divided 
according to the multispectral information 
intercepted in visible (RGB), near infrared (NIR), 

short-wave infrared (SWIR), thermal infrared 
(TIRS) and panchromatic (PAN). The images have 




