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Abstract: The land use/land cover (LULC) has the major impact on various hydro-meteorological parameters. The present study focuses on 
the influence of LULC changes on surface temperature and soil moisture for the Nagavali basin, India. In the present study, LULC was 
prepared from Landsat series of data with maximum likelihood image classification algorithm. The land surface temperature (LST) estimated 
from the thermal infrared band of Landsat data using radiative transfer equation. The soil moisture index estimated from the scatter data 
feature space of normalized difference vegetation index (NDVI) and surface temperature. The result of the study confirms the LULC has the 
significant impact on surface temperature and soil moisture. Land surface temperature drastically increased from the year 1990 to the year 
2017. Soil moisture content calculated for each class of LULC and the results showed that the hilly and vegetative terrain has higher moisture 
content than low lying region.
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To study the anthropological influence on the natural 

environment and ecosystem, land use/land cover (LULC) 

provides important information about the changes in the land 

surface. The LULC changes impact on surface parameters 

include roughness, albedo, temperature, visible light 

radiation, precipitation, and vegetation coverage. In addition 

to the surface parameter, LULC transforms the typical 

hydrological process and its element primarily 

evapotranspiration, runoff, infiltration and subsurface flow 

(Wagner et al 2016, Mohaideen and Varija 2018). The 

classification of LULC can be performed using both visual 

interpretation and digital processing techniques with satellite 

remote sensing image. Individual classes of LULC contribute 

temperature changes. The changes in LULC depict a strong 

correlation with the increasing land surface temperature 

(LST). Thermal infrared remote sensing plays a major role to 

extract the LST and the information of surface thermal 

condition. The soil moisture aspects can be inferred well from 

the relation of surface thermal range and vegetation index 

space, which commonly used in soil moisture reversal 

models in recent years. Temperature vegetation dryness 

index (TVDI) is the dryness index generally used for 

assessing soil moisture and which is based on the 

interrelationship of vegetation indices and temperature of 

land estimated regional crop yield with TVDI and authors 

concluded that crop yield estimation from TVDI shows better 

than the yield estimation obtained from vegetation index 

monitored soil moisture based on vegetation index and 

surface temperature space for Southwest China from the 

multispectral image and concluded that TVDI has the 

stronger association with soil moisture at 3.9 inches. 

Analyzed agriculture drought based LST-VI Feature Space 

for Anantapur, India and they concluded that drought 

classification for the year 2016 shows 40percent of the area 

under severe and moderate drought and remaining area 

under normal and no drought.  Estimated impacts of LULC on 

gross primary production (GPP) of urban vegetation for 

Wuhan, China and results showed that the greatest GPP loss 

caused where the crop land transforms to settlement and the 

greatest GPP gain happened due to the transformation of 

cropland to forest. There are plenty of researches discussing 

about the impact LST and NDVI on LULC. The present study 

analyzed TVDI and LST impact on LULC due to the limited 

availability of the research. In this research, soil moisture 

influence on each land cover studied under different 

temperature condition. In the present study, the main 

objective is to quantify the land use influence on surface 

temperature and soil moisture index in the region of Nagavali 

Basin.

MATERIAL AND METHODS

Description of study area: Nagavali basin of southern India 

selected as study are located between 18 16'N to 19 31'N o o

latitude and 82 53'E to 83 55'E longitude (Fig. 1). The areal o o

extent of the Nagavali basin is 8397 km . The major 2

reservoirs are Vottigedda, Totapalli, Narayanpur, and 


