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Abstract   

Evapotranspiration is a vital process that substantially sustains the 

hydrothermal balance. The spatial and temporal assessment of 

evapotranspiration is critical for the management of water resources and 

drought monitoring at a regional scale. Surface Energy Balance Algorithm for 

Land (SEBAL) was employed to compute daily actual evapotranspiration in 

the lower Bhavani basin using Landsat 8 imagery, weather data and digital 

elevation model. The study aimed to analyze the spatial and temporal 

distribution of evapotranspiration. In addition, the influence of surface 

parameters such as surface albedo, land surface temperature, normalized 

difference vegetation index and net radiation flux on evapotranspiration was 

also investigated. The results revealed that SEBAL estimates agreed to 86.5 

per cent with pan evaporation. Surface evapotranspiration showed seasonal 

variability with lower rates during winter and recorded maximum 

evapotranspiration during summer. Land use classes such as flooded 

vegetation and water bodies were found to have higher rates of mean daily 

evapotranspiration, whereas bare soil had lower evapotranspiration. Net 

radiation was noticed to have a significant impact on daily evapotranspiration 

among surface parameters. Hence, SEBAL can produce accurate 

evapotranspiration estimates for the study area. Moreover, vegetation cover 

and hydrothermal conditions significantly affect the surface parameters, 

which considerably affect surface evapotranspiration. 
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Introduction   

Evapotranspiration is a crucial component of the hydrological cycle, 

encompassing soil surface evaporation and vegetation transpiration (1, 2). It 

is a continuous energy flux among the hydrosphere, atmosphere and 

biosphere (3, 4). Evapotranspiration substantially affects the redistribution of 

water from the Earth's surface back into the atmosphere, thereby influencing 

regional and global water balance. It has been noticed that sixty percent of 

the precipitation is lost to the atmosphere through the evapotranspiration 

process; however, it was found to be higher in arid regions (5). Moreover, 

evapotranspiration (ET) acts as a mechanism for energy transfer, regulates 

the Earth's surface temperature and influences climate dynamics. The 

interaction between evapotranspiration and other water cycle components 

underscores the significance of evapotranspiration in sustaining water 
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resources and ecosystem health. Therefore, 

evapotranspiration is a critical element in the global water 

cycle and a key parameter for water resource management, 

hydrological modelling and assessment of climate change 

(6). Estimating evapotranspiration necessitates efficient use 

of water resources, ecosystem conservation for sustainable 

management practices and informed decision-making.   

 Accurate evapotranspiration estimation methods, 

including lysimetry, eddy covariance and empirical 

methods, are employed to study water dynamics under 

different ecological conditions. However, methods have 

several limitations, such as being expensive and laborious 

and providing estimates for specific site of location. It 

restricts the applicability of such techniques in large-scale 

monitoring and broader environmental assessments, 

posing challenges in obtaining comprehensive data over 

extensive regions. It emphasizes the need for more feasible 

and cost-effective methods for accurately estimating 

evapotranspiration across diverse landscapes and larger 

spatial scales. Spatio-temporal assessment techniques 

comprehensively analyze evapotranspiration dynamics over 

larger geographical areas and multiple time scales (7). 

Remote sensing techniques involve satellites equipped with 

optical and thermal sensors and advanced modelling 

approaches to estimate evapotranspiration at regional and 

global scales (8). It provides valuable insights into 

evapotranspiration's spatial distribution and temporal 

variability and facilitates land use planning, water resource 

management and adaptation strategies to climate change 

(9). 

 Moreover, it enables the computation of actual 

evapotranspiration for a region of interest with limited 

ground observations. It helps to identify areas vulnerable to 

water stress and continuously monitor changes in 

hydrological regimes over time. Various remote sensing-

based ET models such as Surface Energy Balance Algorithm 

for Land (SEBAL), Mapping Evapotranspiration at High 

Resolution with Internalized Calibration (METRIC), 

Atmosphere-Land Exchange Inverse (ALEXI), Simplified 

Surface Energy Balance (SSEB), Surface Energy Balance 

System (SEBS), etc. are employed to assess the 

evapotranspiration in the recent years (10-12).  

 Surface Energy Balance Algorithm for Land is 

advantageous over other methods due to the wide range of 

applications, higher accuracy and required limited ground 

truth collections (13). The model was developed by 

Bastiaanssen, a physical approach that estimates 

evapotranspiration as a residual of surface energy balance 

using remote sensing and local meteorological datasets 

(14). SEBAL is a commonly accepted model to estimate 

evapotranspiration across different countries (15). The 

model was validated for various regions, and accuracy was 

about 85 per cent (16, 17). For instance, the actual 

evapotranspiration of corn was assessed by utilizing the 

SEBAL algorithm and validated ET estimates against the 

Penman-Monteith method, a classical approach in the 

estimation of crop evapotranspiration (18). The findings 

indicated a strong relationship between SEBAL-ET 

estimates and the Penman-Monteith method with less root 

mean square error (1.14). Similarly, SEBAL can produce 

reliable ET estimates, with a correlation coefficient 0.97 

compared to the Penman-Monteith method (19). 

 The Lower Bhavani basin is characterized by diverse 

ecological conditions and experiences moderate rainfall 

and intense surface evapotranspiration. Evapotranspiration 

poses a significant impact on regional climate patterns. 

Assessment of evapotranspiration is crucial for various 

applications such as agricultural water management, 

climatology studies and hydrological assessments. 

Therefore, the study was carried out to assess the spatio-

temporal distribution of actual evapotranspiration using the 

SEBAL algorithm, validate the accuracy of SEBAL ET with 

ground data and study the influence of surface parameters 

on evapotranspiration in the lower Bhavani basin.  

 

Materials and Methods 

Study area 

The Lower Bhavani basin, area selected for the present 

study is a part of the Cauvery basin, encompassing major 

parts of Erode and some parts of Coimbatore and Tiruppur 

districts (Fig. 1). The study area is situated between 

latitudes 11° 15′ and 11° 45′ N and longitudes 77° 0′ E and 

77° 40′ E, covering a geographical area of 2402 km2. It 

comprises diverse landscapes such as forests, water 

bodies, croplands, barren land and settlements. The basin 

has varied topography ranging from 154 m to 1669 m. The 

region experiences a semi-arid climate, with an annual 

rainfall of 666.84 mm and temperature ranging from 22 to 

42 °C. The diversified features significantly impacted the 

hydrology, agriculture and overall ecosystem dynamics of 

the basin. 

Data Sources 

Landsat 8 imagery covering the study area, precisely path 

144 and row 52, was acquired from the United States 

Geological Survey (USGS) Earth Explorer platform. Images 

were selected with clover cover having less than 10 per 

cent to obtain reliable evapotranspiration estimates. 

Similarly, Digital Elevation Model (DEM) data with a spatial 

resolution of 30 m was downloaded from the Shuttle 

Radar Topographic Mission (SRTM) database, accessible 

through USGS Earth Explorer (Fig. 2). The satellite imagery 

was acquired for the year 2023 to assess the spatio-

temporal distribution of evapotranspiration and the 

influence of surface parameters. Meteorological data 

provided by the European Centre for Medium-Range 

Weather Forecasts (ECMWF) Reanalysis v5 (ERA5) dataset 

was used to obtain evapotranspiration. Sentinel 2 land use 

land cover with a spatial resolution of 10 m was 

downloaded from the ESRI platform to assess the 

evapotranspiration rate of different land use classes (Fig. 

3). 

Methodology 

The Surface Energy Balance Algorithm for Land is a widely 

used model developed by Bastiaanssen in the 1990s. 

Subsequently, it was refined and adopted for various 

applications in agriculture, hydrology and climatology. 
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SEBAL model provides evapotranspiration estimates by 

combining satellite-derived thermal infrared imagery with 

meteorological data and a digital elevation model. It relies 

on remote sensing data, advantageous in areas with limited 

ground observations. SEBAL algorithm is based on the 

physical principle of energy balance and offers a 

mechanistic understanding of land-atmosphere 

interactions, which is suitable for scientific research and 

hydrological modelling applications. It operates by 

computing various energy balance components such as net 

solar radiation, sensible heat flux, soil heat flux and latent 

heat flux. It calculates the instantaneous ET flux for each 

image pixel as a residual of surface energy balance (14). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Where  λET  is the instantaneous latent heat flux (W/m2),  

Rn is the net solar radiation (W/m2), G is the soil heat flux 

(W/m2) and H is the sensible heat flux (W/m2). Google Earth 

Engine script was used to execute the SEBAL model to 

obtain daily evapotranspiration for the study area. 

Net radiation flux 

Net radiation flux is the energy available at the surface and 

expressed in W/m2. It is worked out as the difference 

between incoming and outgoing radiant fluxes. Net 

surface radiation flux is obtained as follows, 

Fig. 1. Map of the study area 

Fig. 2. DEM of the lower Bhavani basin Fig. 3. LULC of the study area 

(Eqn.1) λΕΤ = Rn-G-H 
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(Eqn.2) Rn = (1-α)Rs↓+Rι↓-Rι↑-(1-ɛo) Rι↓ 

(Eqn.3) Rs ↓= GSC x cosθ x dr x τsw 

(Eqn.4) dr = 1+0.033 cos (DOY x 
2π 

365 
) 

(Eqn.5) τsw 
= 0.75 + 2 x 10-5  x  Z 

(Eqn.6) Rι ↑= εo x σ x T4
s 

(Eqn.7) Rι ↓ = εa x σ x T4
a 

(Eqn.8) εa  = 0.85 x (-ιnτsw )0.09 

(Eqn.9) α = 

αtoa  - αpath_radiance 

τsw
2 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

where, Rs↓ is the shortwave incoming solar energy that 

reaches the Earth's surface (W/m2), Rι↓ is the long wave 

radiation from the atmosphere to the Earth’s surface (W/

m2), Rι↑ is the thermal radiation emitted from the surface 

(W/m2), α is the surface albedo, ɛо is the surface emissivity, 

Gsc is the solar constant (1367 W/m2), cosθ is the cosine of 

solar incidence angle, dr is the inverse squared relative 

earth-sun distance, Tsw is the atmospheric transmissivity, 

DOY is the days of the image in the current year, Z is the 

elevation above the sea level, σ is the Stefen Boltzmann 

constant (5.67x10-8 W/m2 K4), Ts is the land surface 

temperature (K), Ta is the near-surface air temperature (K), 

ɛɑ is the atmospheric emissivity, αtoa is the albedo at the 

top of the atmosphere and αpath_radiance is the average 

fraction of solar radiation backscattered before it reaches 

the Earth's surface. 

 In addition, normalized difference vegetation index 

(NDVI) and land surface temperature (LST) were estimated 

by using the following equations during the computation 

of net radiation flux,  

 

 

 

 

 

 

 

where, ρ4 and ρ3 are reflectivity of near-infrared and red 

bands, respectively. K1 and K2  are constants for thermal 

bands, respectively. ɛNB is the emissivity of narrowband, 

and Rc is the corrected thermal radiance. 

Soil heat flux 

Soil heat flux represents the heat storage rate in the soil 

due to the temperature gradient between surface air and 

soil. The process of conduction, which results in the 

transmission of energy, commonly drives it. Soil heat flux 

contributes substantially to the energy balance, primarily 

affected by land use cover and topography. It is difficult to 

derive the soil heat flux directly and Bastiaanssen (20) 

subsequently proposed the following empirical formula: 

the ratio of soil heat and net 

radiation fluxes. 

 

Sensible heat flux 

Sensible heat flux indicates the rate of heat loss to the 

atmosphere by conduction and convection due to the 

temperature difference between the air and the Earth's 

surface. It is mainly determined by 

surface 

temperature 

gradient, roughness and wind 

speed. It is calculated as follows (21), 

 

 

where, ρair denotes air density (kg/m3), Cp is the specific 

heat of the air (1004 J/kg/K), dT and rah are two unknown 

factors represent the temperature difference between two 

heights (Z1 and Z2) and aerodynamic resistance to the heat 

transport (s/m), respectively. dT is computed using two 

anchor pixels, viz. hot and cold pixels. The cold pixel 

indicates the pixel of the well-irrigated crop with full 

vegetation cover and the hot pixel 

represents 

bare soil where λET is 

assumed to be zero. 

Moreover, a linear correlation between dT 

and LST was considered to obtain 

the sensible heat flux. 

 

 

 

 

 

 

 

 

u* is the friction velocity (m/s), k is the Von Karman's 

constant (0.41), ux is the wind velocity (m/s) at height zx  

and zom is the zero-momentum 

roughness length (m). 

Latent heat flux 

Latent heat flux is the critical parameter that indicates the 

energy exchange 

between the 

atmosphere 

and Earth. It is the residual energy 

balance available for water vaporization from soil and 

(Eqn.12) 

G = Rn x 
Ts - 273.15 

α 
(0.0038α + 0.0074α2)(1-0.98 x NDVI4) 

(Eqn.13) H = 
ρair x Cp x dT 

rah 

(Eqn. 14) rah  = 

ιn  Z1 

Z2 ( ) 

u* x k 

(Eqn. 15) u* = 

ιn  Z0m 

Zx ( ) 

ux x k 

(Eqn.16) λΕΤ = Rn -G-H 

(Eqn.17) ETinst (mm/h) =  

λΕΤ x 3600 

λ 

(Eqn.10) NDVI = 
ρ4 - ρ3 

ρ4 + ρ3 

(Eqn.11) LST = 

K2 

ιn (
ε

NB K1 

RC 
+1 ) 
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plant surfaces. It is computed by calculating for each pixel 

by the following equation (14, 22), 

 

Subsequently, instantaneous evapotranspiration (ETinst) is 

obtained as follows, 

 

 

Where λ represents latent heat of vaporization (J/kg), 3600 

is the conversion factor for seconds to hour (h).  

 

Daily 

evapotranspiration 

The reference 

evapotranspiration fraction (ETrF) was computed to obtain 

the daily actual evapotranspiration. It is calculated as the 

ratio of instantaneous evapotranspiration to the reference 

ET for each image pixel. Reference ET (ETr) during the 

satellite pass was derived using REF-ET software with the 

help of weather variables downloaded from the NASA 

power platform. It is assumed that computed ETrF is 

constant for the day. Later, daily actual evapotranspiration 

(ET24) is estimated by multiplying ETrF with daily reference 

ET( ETr24) (18).  

 

 

 

 

 

Spatial and temporal analysis of daily evapotranspiration 

Daily evapotranspiration of different dates was assessed 

and validated with pan evaporation data from the weather 

station in the study area. Similarly, the spatial distribution 

of evapotranspiration across different land cover was 

studied using the sentinel 2 land cover dataset and mean 

daily evapotranspiration was worked out. Surface 

parameters such as surface albedo, LST and NDVI are 

essential inputs in the SEBAL model, which are sensitive to 

changes in land use, climate and vegetation cover, 

significantly influencing the daily evapotranspiration. 

Hence, the influence of surface parameters on 

evapotranspiration was assessed to understand the 

impact within the study area. Moreover, the effect of 

different energy fluxes on daily evapotranspiration was 

also studied. The correlation study was carried out using 

ArcGIS 10.8 and R 4.4.1 software. 

 

Results and Discussion  

The estimation of daily actual evapotranspiration relies on 

the assumption that the reference evapotranspiration 

fraction accurately represents the prevailing conditions of 

the day. The zonal statistics tool in ArcGIS software was 

used to obtain the daily mean evapotranspiration for each 

satellite pass and different land use cover. The spatio-

temporal distribution of evapotranspiration in the study 

area was primarily influenced by hydrothermal conditions 

(23), resulting in significant variations in 

evapotranspiration rates over different periods (Table 1). 

The lower amount of evapotranspiration was noticed 

during January, mainly attributed to limited hydrothermal 

conditions during winter. Lower temperature and 

precipitation generally reduce the capacity of water to 

evaporate from the soil surface and transpire from 

vegetation. Subsequently, it increased consistently and 

achieved maximum during summer in April. The higher 

daily evapotranspiration rate was due to increased air 

temperature and the beginning of crop season (Fig. 4).  

 The surface evapotranspiration estimated using the 

SEBAL algorithm is crucial to validate for various applications. 

The accuracy assessment was conducted with open pan 

evaporation data from the local meteorological weather 

station. The agreement (d) between SEBAL estimates and pan 

evaporation was 86.5 per cent with root mean square error 

(RMSE) and normalized root mean square error (NRMSE) of 

0.69 and 13.49, respectively (Fig. 5). The agreement results 

demonstrated that SEBAL algorithm could be employed to 

assess the daily actual evapotranspiration with greater 

accuracy in the lower Bhavani basin. The results were 

consistent with the findings of previous studies (24, 25), and 

SEBAL estimates were comparable with pan evaporation. 

Further, using remote sensing data, SEBAL provides spatial 

evapotranspiration estimates with greater accuracy across 

large areas. It enables detailed evapotranspiration mapping 

across different land covers, which is crucial for sustainable 

water management. SEBAL have greater significance for 

estimating evapotranspiration over various time scales, 

allowing for continuous monitoring and temporal analysis. At 

the same time, conventional methods depend on periodic 

measurements, resulting in less accurate evapotranspiration 

estimates. 

 Moreover, the spatial distribution of 

evapotranspiration over different land use classes was 

studied. The findings indicated that the amount of 

moisture lost in evapotranspiration immensely varied with 

different land use classes (Table 2). Forests were observed 

to have higher evapotranspiration, followed by water 

bodies. The vegetation factors, such as type and density, 

significantly impact evapotranspiration. Dense forest 

cover with tall trees and water drains in the study area 

caused elevated evapotranspiration compared to other 

land use classes. The consistent water supply during 

S.No. Date Mean ET (mm/day) 
Standard 
Deviation 

1. 03.01.2023 3.54 0.77 

2. 19.01.2023 4.59 1.16 

3. 20.02.2023 4.76 1.28 

4. 08.03.2023 5.52 1.90 

5. 09.04.2023 5.88 1.96 

6. 27.05.2023 5.54 1.29 

7. 15.08.2023 5.58 1.61 

Table 1. Daily average evapotranspiration in the lower Bhavani basin 

(Eqn.18) ETrF =  

ETinst 

ETr 

(Eqn.19) ET24 = ETrF x ETr24 
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Fig. 4. Spatio-temporal distribution of evapotranspiration in the lower Bhavani basin 
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evaporation and reduced boundary layer resistance in the 

water body favoured more water loss. Cropland was 

recorded with average evapotranspiration of 4.67 mm/day 

and was primarily influenced by soil moisture availability 

and management practices. The major crops in the study 

area are rice, banana and sugarcane, mainly cultivated 

under irrigated conditions and provide moisture for 

evapotranspiration loss. Barrenland recorded lower values 

of evapotranspiration followed by settlement due to 

limited soil moisture. The settlement comprised build-up 

land with vegetation that was attributed to more 

evapotranspiration. A similar trend of evapotranspiration 

rates was reported across different land use types (24, 26, 

27). The study employed Landsat 8 datasets, providing 

evapotranspiration estimation with a high spatial 

resolution of 30 m. It is crucial for areas with diverse 

landscapes where higher spatial resolution provides 

accurate evapotranspiration dynamics across various land 

cover. However, the temporal resolution of the dataset 

utilized was 16 days, which limits the ability to monitor the 

rapid temporal changes in evapotranspiration, particularly 

during dynamic agricultural growth periods or in regions 

with frequent cloud cover. It can be addressed by 

employing data fusion techniques and advanced cloud-

gap filling algorithms, which would enhance the continuity 

and accuracy of evapotranspiration estimates using the 

SEBAL algorithm, resulting in more reliable and significant 

estimates. 

 Surface parameters significantly influence energy 
transmission and surface evapotranspiration (Fig. 6-10). 

Surface parameters are closely related to land use and 

land cover, which substantially affect evapotranspiration. 

Surface albedo indicates the proportion of total incident 

radiation reflected by the Earth. It is a critical parameter 

that determines the partitioning of net radiation into soil 

heat and sensible heat fluxes. Surfaces with lower albedo 

absorb more incident solar radiation and increasing 

surface temperature results in a higher evapotranspiration 

rate. 

 Conversely, snow, ice and bare soil have a high albedo 
effect, reducing evapotranspiration. Surface albedo is 

generally dynamic and influenced by various factors, 

including solar elevation angle, soil surface, soil moisture, soil 

texture, vegetation cover, etc. (28, 29). The correlation 

analysis demonstrated that surface albedo has an inverse 

effect on evapotranspiration. Similarly, land surface 

temperature was also significantly influenced by the 

evapotranspiration process and mainly determined by water 

vapour and surface emissivity. A negative correlation was 

observed between land surface temperature and daily 

evapotranspiration. It is common in regions with diversified 

landscapes and results are consistent with the interpretation 

of previous studies (30).  

 For instance, areas with homogenous weather 

variables such as air temperature, humidity, wind speed and 

solar radiation have a higher evapotranspiration rate with 

lower surface temperature (31). The spatio-temporal 

variation between land surface temperature and 

evapotranspiration primarily caused by vegetation cover, soil 

moisture availability and surface roughness. In addition, 

results revealed that NDVI exhibited a positive approach to 

daily evapotranspiration. Vegetation with higher NDVI values 

is strongly associated with adequate soil moisture availability 

and dense vegetation cover, which is attributed to more 

transpiration (32). 

 Moreover, net radiation indicates the balance between 
incoming and outgoing solar radiation at the Earth's surface. 

The spatial distribution of net radiation poses a significant 

effect and determines the energy available to drive the 

evapotranspiration process. Higher evapotranspiration was 

noticed with an increased amount of net radiation. The 

results revealed that net radiation exhibited a higher 

relationship with daily evapotranspiration, followed by NDVI, 

surface temperature and surface albedo. The results on the 

effect of surface parameters on daily evapotranspiration were 

corroborated with the previous findings (24, 27, 33, 34). 

Conventional evapotranspiration estimation methods 

depend on average conditions or simplified models that may 

not adequately account for the local variations in surface 

characteristics, resulting in less accurate estimates. 

Conversely, SEBAL offers significant advantages by directly 

incorporating the land surface heterogeneity, including 

vegetation cover, surface temperature, surface albedo, etc., 

into estimating actual evapotranspiration. It is particularly 

critical in regions with diverse land covers, where an accurate 

representation of spatial variability is required. 

 Water bodies and flooded vegetation recorded lower 

albedo effects and absorbed higher net radiation levels, 

resulting in higher evapotranspiration among land use 

classes. The northern part of the study area comprises dense 

forest, which was observed with lower albedo and higher 

NDVI over different periods, causing higher 

Fig. 5. Comparison of pan evaporation and SEBAL ET 

S.No. Land use class Mean daily ET (mm/day) 

1. Cropland 4.67 

2. Forest 6.64 

3. Waterbody 6.41 

4. Rangeland 5.48 

5. Settlement 4.50 

6. Barrenland 4.28 

7. Flooded vegetation 6.23 

Table 2. Mean daily evapotranspiration for various land use classes 
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Fig. 6. Spatio-temporal variation of surface albedo 
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Fig. 7. Spatio-temporal distribution of LST 
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Fig. 8. Spatio-temporal variation of NDVI 
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Fig. 9. Spatio-temporal distribution of net radiation  
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Fig. 11. Effect of surface parameters on daily evapotranspiration 

Fig. 10. Correlation among surface variables and daily evapotranspiration Fig. 12. Relationship between different surface energy balance components 
and evapotranspiration 

https://plantsciencetoday.online
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evapotranspiration (6.64 mm/day). The southern part of the 

lower Bhavani basin has a thin and sparse vegetation cover 

comprised of drylands, resulting in higher albedo and lower 

NDVI over other parts of cropland and lower 

evapotranspiration rates. Crops cultivated in the study area 

are primarily irrigated and irrigation ensures the availability of 

soil moisture for the evapotranspiration process. The 

research findings revealed that surface parameters 

significantly impact the spatial and temporal distribution of 

evapotranspiration (Fig. 11). 

 Similarly, surface energy balance components such 

as net radiation, soil heat and sensible heat fluxes were 

related to daily evapotranspiration (Fig. 12 and 13). It was 

found that daily actual evapotranspiration increased with 

net radiation and exhibited a positive linear relationship. 

However, soil and sensible heat flux are inversely 

correlated with evapotranspiration. The results typically 

demonstrated that latent heat flux increased with net 

radiation, yielding a higher evapotranspiration rate. The 

relationship of sensible heat and soil heat fluxes with net 

radiation flux is primarily governed by vegetation cover, 

surface characteristics and aerodynamic conditions. 

 

Conclusion   

The daily actual evapotranspiration estimated using the 
SEBAL algorithm was highly comparable with pan 

evaporation, which confirmed that SEBAL provides reliable 

estimates and can be utilized to compute regional-level 

evapotranspiration in diversified landscapes. The study 

found that the algorithm works well in different land use 

classes, where surface characteristics and hydrothermal 

conditions notably influenced the spatial distribution of 

evapotranspiration. A higher amount of evapotranspiration 

was observed in flooded vegetation and water bodies 

among different land use classes and the sensitivity of 

SEBAL to variations in surface conditions was also 

highlighted. Further, the study demonstrated that surface 

parameters, particularly net radiation, significantly 

influenced the evapotranspiration rates and underscored 

the algorithm's capacity to account for environmental 

variability. The research findings are particularly significant 

for managing water resources in lower Bhavani basin 

regions where intensive agriculture with high water demand 

crops is being practised, paving the way for sustainable 

water management and food security. 
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