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Abstract  

Evapotranspiration is a crucial component of the hydrological cycle and is 

profoundly influenced by climate change. Assessing regional 

evapotranspiration changes is essential for effective water resource 

management. The study investigated the dynamics of reference 

evapotranspiration in the Lower Bhavani Basin, a region with diverse 

landscapes increasingly vulnerable to climatic variability. Reference 

evapotranspiration data from the Food and Agriculture Organization using 

the AgERA5 dataset was analyzed to assess annual and seasonal trends from 

2000 to 2022. The result showed that the mean yearly reference 

evapotranspiration in the basin is 1672.87 mm, with a significant decline of 

3.53 mm per year. Seasonal analysis revealed a consistent decreasing trend 

across all seasons, with the southwest monsoon season showing the most 

significant reduction in evapotranspiration rates. The notable shift in the 

annual evapotranspiration rate was observed in 2016, highlighting the impact 

of climate change. Further, temperature, solar radiation and relative humidity 

were identified as the dominant factors influencing evapotranspiration rates 

in the basin. The relative moisture index indicated prevalent dry conditions, 

making the region susceptible to water stress. The findings provide critical 

insights for regional water resources management and accentuate the need 

for sustainable water management strategies to mitigate the impacts of 

climate change.  

Keywords   

basin; climate change; evapotranspiration; Penman-Monteith method; trend 
analysis  

Introduction  

Global warming is primarily caused by the rapid increase in greenhouse gas 

emissions, leading to exacerbated changes in global climatic patterns. The 

average Earth's temperature has increased by approximately 1.5 ˚C over pre-

industrial levels, with projections indicating a potential increase of up to 3.2˚C 

by 2100 (1). The rise in the Earth's temperature poses profound implications for 

food production, the global water cycle and the integrity of natural ecosystem 

services (2). However, climate change exerts a significant influence on the 

global hydrological cycle by altering precipitation patterns, intensifying 

extreme weather events such as floods and droughts and increasing 

evapotranspiration rates due to rising temperatures. Evapotranspiration is a 

crucial component of the hydrological cycle, contributing about 60-65 per cent 
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of global precipitation and substantially influenced by 

climate change worldwide (3, 4). It is a complex process 

influenced by various factors and is extensively affected by 

climate variability (5). Evapotranspiration is a crucial metric 

for studying the impacts of climate change at the regional 

scale, as it significantly influences surface run-off, water 

storage and water availability. 

The atmospheric evaporative demand is a critical 

parameter regulating water movement in the land-

atmosphere continuum (6). It is generally unevenly 

distributed and primarily governed by climatic and 

ecological factors. The evaporation from the Earth's surface 

increases with global temperature, further intensifying the 

water cycle's dynamics. The evaporative demand is closely 

correlated with solar radiation and water availability, which 

helps understand climate change's impact on water 

resources (7). Estimating evapotranspiration is challenging 

due to the complexity of the process in the natural 

ecosystems. Reference evapotranspiration (ET0) represents 

the evapotranspiration from the reference surface (grass) 

under prevailing meteorological conditions without 

limitations on water availability (8). It provides the 

evaporation potential of the atmosphere. It is the basis for 

assessing the evapotranspiration and water balance for 

various applications, including irrigation scheduling, water 

resources planning and climatological studies (9, 10). 

Moreover, evapotranspiration is the crucial variable 

employed in drought assessment studies, providing insights 

into drought severity.  

Numerous empirical methods have been developed 

to estimate the reference evapotranspiration; however, the 

accuracy depends on the input weather variables (11). 

Blaney-Criddle, pan evaporation, radiation, Penman-

Monteith, etc., are commonly employed to estimate the 

reference evapotranspiration. In addition, a combination 

approach (energy and mass transfer) is also used to obtain 

the reference evapotranspiration. The Penman-Monteith 

method, outlined in the FAO irrigation and drainage paper 

No. 56, is the standardized approach for calculating 

reference evapotranspiration (8). It provides reliable 

estimates of reference evapotranspiration based on 

meteorological variables across diverse locations and 

climatic conditions (12). 

The spatiotemporal distribution of 

evapotranspiration is dynamic, driven by the intricate 

interplay of various climatic and environmental factors. Air 

temperature and vapour pressure deficit significantly 

influence reference evapotranspiration, while vegetation 

activity is crucial in determining the magnitude of actual 

evapotranspiration (13, 14). Evapotranspiration trends are 

distributed unevenly, and both increasing and decreasing 

trends have been noticed across different regions, 

indicating the complexity of the evapotranspiration process 

(10, 15-17). The evaporative demand in the northern 

hemisphere has declined to 2-4 mm per annum. The 

evapotranspiration rate was also noticed, with decreasing 

trend in New Zealand (18). However, the increased trend 

has been observed in various parts of the world, including 

South Africa (19), Peninsular Malaysia (20) and Iraq (21). The 

reference evapotranspiration dynamics in Heilongjiang 

Province were assessed using the Penman-Monteith 

method over 50 years. The sensitivity analysis 

demonstrated the more significant influence of wind speed 

on evapotranspiration rate; however, the factors driving 

evapotranspiration changes vary with climatic conditions 

(22). 

Similarly, Bian et al. (23) investigated the annual and 

seasonal reference evapotranspiration trends over 46 years 

using weather data from 104 meteorological stations in 

Inner Mongolia. The findings exhibited the presence of an 

evaporation paradox with higher spatial variability in the 

study area. Additionally, wind and sunshine duration were 

identified as the dominant factors influencing the annual 

reference evapotranspiration changes. Similar results were 

reported in various locations in India (24). The yearly 

increase in reference evapotranspiration at the rate of 1.4 

mm was noticed in the Three-River Headwaters regions of 

China (25). The spatial and temporal distribution of 

evapotranspiration across different areas is primarily 

influenced by climatic factors such as temperature, wind 

speed, rainfall and duration of sunshine. However, the 

dominant factors influencing evapotranspiration dynamics 

vary significantly depending on geographical location. (10, 

14, 16). 

The Lower Bhavani Basin is a crucial hydrological 

unit in Tamil Nadu, supporting diverse ecosystems and 

agricultural activities. The basin is experiencing moderate 

rainfall of 666.84 mm with high evapotranspiration rates, 

substantially impacting the hydrological cycle. The spatial 

and temporal distribution of evapotranspiration is primarily 

influenced by climate change, ultimately determining the 

availability and distribution of water resources at regional 

and global scales. Therefore, the study was conducted to 

assess the dynamics of reference evapotranspiration in the 

Lower Bhavani Basin, aiming to understand climate 

change's impact and provide crucial insights for effective 

water resources planning and management. 

Materials and Methods 

Study area 

The Lower Bhavani Basin is situated between latitudes 

11.2463°N and 11.7744°N and longitudes 77.0676°E and 

77.6850°E in the western region of Tamil Nadu (Fig. 1). The 

basin predominantly covers significant portions of the 

Erode district, with some regions of Coimbatore and 

Tiruppur districts. It encompasses a total geographical 

area of approximately 2402 km2 with an elevation ranging 

from 154 to 1669 m above sea level. The basin supports a 

diverse ecosystem, including forest areas, agricultural 

lands, human settlements, water bodies and barren lands, 

which are crucial in the region's hydrology. Moreover, it is 

characterized by a semi-arid climate, which has more 

variability to climate change and serves as a suitable study 

area for examining the dynamics of reference 

evapotranspiration under changing climatic conditions.  

Data sources 
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Daily reference evapotranspiration with a spatial resolution 

of approximately 10 km is provided by the United Nations 

Food and Agriculture Organization (FAO). The FAO 

computes reference evapotranspiration using 

meteorological variables from the European Centre for 

Medium-Range Weather Forecasts (ECMWF) Reanalysis v5 

(ERA5) datasets. FAO 56-Penman-Monteith method derived 

reference evapotranspiration data was obtained using the 

AQUASTAT Climate Information Tool (https://

aquastat.fao.org/climate-information-tool/) for the study 

area, which encompasses 27 grids. The monthly ET0 was 

downloaded for 23 years (2000-2022), offering a 

comprehensive framework for assessing the variability and 

trends of reference evapotranspiration in the basin.   

Trend analysis 

Trend analysis is a crucial method in hydrological studies, 

which is essential for effectively planning and managing 

water resources. The study was carried out to assess the 

annual and seasonal dynamics of reference 

evapotranspiration using various nonparametric tests. The 

study area comprises four seasons: southwest monsoon 

(June-September), northeast monsoon (October-

December), winter (January-February) and summer (March-

May) (26). Trend analysis was carried out using R software 

4.4.1 version and significance was tested at 5%. 

Mann–Kendall Test 

The Mann-Kendall test is a widely used nonparametric 

statistical method to investigate the trend of time series 

data (27, 28), particularly in hydrological and environmental 

studies (29, 30). The test is advantageous because it does 

not assume any specific distribution of the data and is 

resistant to the influence of outliers, making it suitable for 

various types of trend analysis. It is designed to assess the 

presence of a monotonic trend in a time series dataset. 

Mann-Kendall test assumes two hypotheses: randomly 

ordered data and time series data have a monotonic trend. 

The Mann-Kendall S statistic is computed using the 

following formula, which shows the number of positive and 

negative differences between data pairs. 

where, χј and χ  are the data points at time j and i, 

respectively, n is the length of the time series and sign ( χј - 

χ ) is the function that returns +1 if χј > χ , 0 if  χј = χ , and -1 

if χј < χ .        

Moreover, tied values in time series data affect the 

distribution of S statistic and variance needs to be 

computed as follows, 

where n represents the number of data points, m is the 

number of tied groups, and ti is the number of tied values 

in the  th tied group. Similarly, the test statistic (Z) is 

calculated using the following formula to determine the 

significance of the trend. 

Fig. 1. Location map of the study area 

Eqn.01 

Eqn.02 

Eqn.03 

https://aquastat.fao.org/climate-information-tool/
https://aquastat.fao.org/climate-information-tool/
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Sen's slope estimator 

The Sen's slope estimator is a nonparametric method used 

in trend analysis, particularly for estimating the slope of 

the trend in time series data (31). It is robust against 

extreme values and does not require the data to satisfy the 

specific distribution assumptions. Sen's slope estimator 

computes the slope as the median of all possible slopes 

between pairs of the observations in the dataset. It was 

used to study the magnitude of reference 

evapotranspiration trends in the study area. 

where, χј  and χ  denotes the ET0 values in years i and j, 

respectively. 

Change point analysis 

Pettit's test is a statistical method used to detect the 

change point where the median of the time series data 

shifts significantly (32). It is a nonparametric test, mainly 

employed to identify the abrupt changes in the mean of 

the time series data. The change point analysis of annual 

and seasonal reference evapotranspiration datasets was 

conducted using R software. The test statistic (Ut, k) is 

calculated as follows, 

where, χј  and χ   represents the data points at time j and i, 

respectively, k is the year in which change takes place, t is 

the length of the time series and sign (χј - χ )  is the 

function that returns +1 if   χ>0, 0 if  χ= 0 and -1 if χ<0. 

Subsequently, the Pettitt test detects the possible 

change point (KT) where the absolute value of Ut,K is 

maximized. 

 The significance of the change point is statistically 

evaluated using approximate p-value and indicates the 

presence of data shift when P > 0.05 or vice versa. 

Principal component analysis 

Principal component analysis (PCA) is a multivariate 

statistical technique used to reduce the dimensionality of 

variables while retaining most of their variability (33). It 

transforms the dataset into a set of uncorrelated variables 

called principal components, which are ordered by the 

level of variance. PCA was performed using R software to 

study the weather variables influencing the reference 

evapotranspiration. 

Relative moisture index 

The Relative Moisture Index (RMI) is a critical parameter 

used to assess changes in wet conditions in the study area. 

The index represents moisture availability and is 

calculated using the following formula (34).  

Interpolation of ET0 and RMI 

The inverse distance weighted method is commonly 

employed for spatial interpolating discrete variables (29, 

35). It estimates the unknown values at specific locations 

using the values of nearby known points. The inverse 

distance weighted technique was used to produce the 

annual and seasonal maps of reference 

evapotranspiration and the relative moisture index using 

ArcGIS 8.4 software.  

Results  and Discussion 

Trend analysis of reference evapotranspiration 

The Lower Bhavani Basin's annual and seasonal reference 

evapotranspiration was investigated using descriptive 

statistics from 2000 to 2022 (Table 1). The results showed 

that the average reference evapotranspiration rate was 

1672.87 mm per annum. Reference evapotranspiration 

varied with seasons (Fig. 2), with the southwest monsoon 

period exhibiting a higher rate of reference 

evapotranspiration (556.98 mm) followed by the summer 

season (513.96 mm). The winter period had a lower level of 

reference evapotranspiration (262.96 mm). A standard 

deviation of 48.61 mm indicates significant variation in 

annual reference evapotranspiration rates. The maximum 

(1780.81 mm) and minimum (1574.07 mm) reference 

evapotranspiration values were found in 2002 and 2004, 

respectively. Skewness helps to understand the asymmetry 

of the distribution of reference evapotranspiration over the 

years or across seasons. The positive skewness observed 

with annual and seasonal reference evapotranspiration, 

particularly during the southwest and northeast monsoon 

seasons, revealed moderate atmospheric demand and 

exhibited significantly higher evapotranspiration rates due 

to extreme weather conditions. 

Conversely, the winter and summer periods were 

negatively skewed, implying higher atmospheric demand 

with occasional periods of lower demand due to cooler  

conditions. Similarly, annual and seasonal reference 

evapotranspiration were observed with kurtosis of less than 

3, indicating evenly distributed data around the mean with 

fewer extreme values during the study period. November, 

during the winter season, recorded a lower amount of 

reference evapotranspiration (105.28 mm), whereas March, 

during the summer season, had the maximum reference 

evapotranspiration (173.36 mm).  

The changes in evapotranspiration substantially 
affect soil moisture, rainfall patterns and hydrological cycle, 

which ultimately influence agriculture (11). 

Evapotranspiration directly impacts agriculture by 

influencing crop water demand, determining suitable crops 

for specific climates, influencing irrigation practices and 

affecting crop yield. For instance, climate change drives 

Eqn.04 

Eqn.05 

Eqn.06 

Eqn.07 

Eqn.08 
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higher evapotranspiration rates and adaptive strategies 

such as precision irrigation and drought-resistant crops 

become increasingly crucial for maintaining agricultural 

productivity. Hence, analyzing changes about 

evapotranspiration is crucial in climate change. The 

nonparametric test was employed to assess the temporal 

trends of reference evapotranspiration, with results 

presented in Table 2. The Mann-Kendall test showed 

negative values, representing a decreasing trend in annual 

and seasonal reference evapotranspiration. In addition, the 

Sen slope estimator provides the direction and magnitude 

of changes in reference evapotranspiration. The yearly and 

southwest monsoon reference evapotranspiration 

decreased significantly, with p-values less than 0.05. The 

reference evapotranspiration in the basin was found to be 

decreasing annually at the rate of 3.53 mm. Further, 

reference evapotranspiration during northeast monsoon, 

winter and summer was noted with a decreasing trend; 

however, it was statistically non-significant.  

Change point analysis was performed using Pettitt's 

test to identify when a shift occurred in annual and seasonal 

reference evapotranspiration. The result demonstrated the 

abrupt changes in annual reference evapotranspiration in 

2016, making the beginning of the decreasing trend (Fig. 3). 

Similarly, the trend change point for the southwest 

monsoon, the northeast monsoon, winter and summer 

Particulars Annual Southwest monsoon Northeast monsoon Winter Summer 

Mean 1672.87 556.98 338.96 262.96 513.96 
Median 1665.22 559.04 336.44 265.37 520.96 

Minimum 1574.07 506.33 295.52 235.22 476.04 
Maximum 1780.81 621.63 393.59 281.07 540.48 
Kurtosis 0.39 -0.62 1.16 0.97 -0.95 

Skewness 0.24 0.10 0.53 -0.81 -0.53 
Standard deviation 48.61 30.46 21.02 10.70 19.96 

Coefficient of 
variation 2.91 5.47 6.20 4.07 3.88 

Contribution (%) 100 33.29 20.26 15.72 30.72 

Table 1. Descriptive analysis of ET0 in the Lower Bhavani Basin (2000-2022) 

Fig. 2. Trend analysis of ET0: (a) Annual (b) Southwest monsoon (c) Northeast monsoon (d) Winter (e) Summer 
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were 2006, 2018, 2013 and 2020, respectively. 

The study comprehensively analyzed changes in 

reference evapotranspiration in the Lower Bhavani Basin 

over 23 years under a changing climate scenario. The 

nonparametric test was conducted to determine the 

magnitude and direction of the evapotranspiration trend. 

The Mann-Kendall test neglects short-term and long-term 

autocorrelation in time series data, which has greater 

significance in trend detection (10). The method 

disregards the variability in weather variables and 

accurately determines the trend's magnitude. The regions 

with diversified landscapes, like Lower Bhavani Basin, 

exhibited substantial variation in annual and seasonal 

reference evapotranspiration. Similar results were 

reported in different areas worldwide and significantly 

influenced by weather variables (14, 25, 35). Research 

studies have reported a decreasing trend in reference 

evapotranspiration with increasing temperature (20, 24, 

36, 37). Similarly, the basin showed a decreasing trend in 

annual and seasonal reference evapotranspiration, 

exhibiting the evaporation paradox. Furthermore, 

significant changes were observed in annual and 

southwest monsoon evapotranspiration rates, indicating 

the need to study the effect of weather factors on 

evapotranspiration. 

Relationship between weather parameters and 

evapotranspiration 

The correlation study provides detailed insights into the 

effects of weather variables on reference 

evapotranspiration. It was observed that weather 

variables such as rainfall, temperature, solar radiation, 

wind speed and relative humidity were significantly 

correlated with reference evapotranspiration (Fig. 4). 

However, the magnitude of the relationship varied and 

affected the evapotranspiration process. The air 

temperature and solar radiation exhibited a high positive 

correlation, indicating that reference evapotranspiration 

increases with temperature and solar radiation. The 

energy available for both soil evaporation and plant 

transpiration increases with rising air temperature and 

solar radiation, which intensifies the processes and 

Particulars 
Mann-

Kendall Test 
Sen 

Slope (β) 
p-value Trend 

Annual -0.375 -3.529 0.013 Decreasing 

Southwest 
monsoon -0.328 -1.915 0.030 Decreasing 

Northeast 
monsoon -0.281 -1.019 0.065 Decreasing 

Winter -0.182 -0.327 0.235 Decreasing 

Summer -0.028 -0.181 0.874 Decreasing 

Table 2. Trend analysis of annual and seasonal ET0 in the study area 

Fig. 3. Detection of change point in ET0 trend in the Lower Bhavani Basin: (a) Annual (b) Southwest monsoon (c) Northeast monsoon (d) Winter (e) Summer 

https://plantsciencetoday.online
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directly leads to a higher rate of reference 

evapotranspiration (38). In addition, reference 

evapotranspiration was negatively correlated with relative 

humidity, while a positive correlation was observed with 

wind speed. Rainfall had a minimum effect on reference 

evapotranspiration and decreased the reference 

evapotranspiration rates to a lesser extent in the basin. 

Principal component analysis was performed to 

determine the weather variables significantly influencing 

reference evapotranspiration. It can be identified by 

examining the contribution to the principal component (PC) 

that is highly correlated with reference evapotranspiration. 

Moreover, principal component analysis transforms 

correlated variables into a set of uncorrelated variables, 

which helps to understand the effect of weather variables 

on reference evapotranspiration without multicollinearity. 

The results showed that PC 1 and PC 2 were important 

components, which explained 83.60 per cent of the variance 

in the original data (Fig. 5). PC1 typically described that 

evapotranspiration in the Lower Bhavani Basin increases 

with solar radiation and temperature. In addition, PC1 

revealed a negative relationship between reference 

evapotranspiration and relative humidity. It confirmed that 

weather variables such as temperature, solar radiation and 

relative humidity are the factors that drive the 

evapotranspiration in the basin. Similarly, PC2 showed that 

higher wind speed and rainfall reduce reference 

evapotranspiration, mainly when air temperature is lower. 

It is inferred that increased precipitation with strong wind 

velocity and lower temperature is less conducive to 

accelerating the evapotranspiration process due to 

increased moisture availability and reduced atmospheric 

demand. 

The research findings underscore that weather 

variables directly influence the annual and seasonal trends 

of reference evapotranspiration in the basin. The effect of 

each weather variable on reference evapotranspiration was 

assessed in the study, and identified that temperature, solar 

radiation and relative humidity were the major driving 

factors of reference evapotranspiration in the study area. 

The result was consistent with previous research findings 

(14, 19, 38). Solar radiation is the primary energy source that 

accelerates the evapotranspiration process. The decreased 

trend in solar radiation in the basin was typically observed 

among weather parameters, which attributed to decreased 

reference evapotranspiration rate, as less energy is 

available to accelerate the process. The increased cloud 

cover reduces the duration of sunshine and solar radiation 

that reaches the Earth's surface, which has been reported in 

India (24) and different parts of the northern hemisphere 

(14, 39).  

The interpolation of reference evapotranspiration was 

performed and generated the maps to understand the 

dynamics of spatial reference evapotranspiration across 

different seasons (Fig. 6). The spatial distribution of annual 

reference evapotranspiration was noted with significant 

variations in the basin. The zonal statistics tool in Arc GIS 

software was used to determine the average, minimum and 

maximum reference evapotranspiration over different 

seasons in the basin (Table 3).  

The winter season recorded lower rates of average 

reference evapotranspiration (262.81 mm), which can be 

attributed to lower air temperature and the southwest 

monsoon (555.42 mm) and the summer (513.77 mm) seasons 

recorded higher average reference evapotranspiration 

Fig. 4. Correlation analysis between weather variables and ET0 Fig. 5. PCA analysis of weather variables in the study area  

Particulars Minimum ET0(mm) Maximum ET0(mm) Average ET0(mm) Standard Deviation 

Annual 1460.87 1939.70 1670.28 111.19 

Southwest monsoon 478.97 661.77 555.42 37.98 

Northeast monsoon 293.05 391.59 338.28 24.39 

Winter 233.18 307.86 262.81 21.27 

Summer 455.20 587.45 513.77 29.63 

Table 3. Spatial distribution of ET0 in the Lower Bhavani Basin 
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among the seasons. The higher temperature, reduced 

relative humidity and increased availability of solar radiation 

at Earth's surface during the southwest monsoon and 

summer elevated the reference evapotranspiration rates. The 

moderate reference evapotranspiration (333.28 mm) was 

found during the northeast monsoon, substantially 

influenced by temperature, rainfall, cloud cover and wind 

velocity.   

Similarly, the relative moisture index was computed 

to assess the dry and wet conditions across the basin. The 

mean annual relative moisture index was -0.20 in the Lower 

Bhavani Basin and unevenly distributed due to spatial 

variations in evapotranspiration rates (Table 4). It 

demonstrated that basins have arid or semi-arid climates 

and could experience dry conditions in a year (Fig. 7). 

Similarly, the relative moisture index noticed during winter 

and summer seasons was negative, indicating that dry 

conditions prevailed during the seasons. However, the 

monsoon period had positive values in various parts of the 

basin, implying that sufficient moisture was available to 

meet the atmospheric demand (14, 38). It was attributed to 

assured water availability by monsoon rainfall during the 

periods. The insights from the analysis highlight the need 

for more dynamic and adaptive irrigation practices. The 

policymakers should encourage the implementation of 

evapotranspiration-based irrigation systems, which adjust 

water application rates based on real-time weather 

conditions. It would optimize water use in agriculture at the 

Particulars Minimum RMI Maximum RMI Average RMI Standard Deviation 

Annual -0.37 -0.06 -0.20 0.08 
Southwest monsoon -0.16 0.58 0.22 0.22 
Northeast monsoon -0.01 0.48 0.24 0.10 

Winter -0.93 -0.88 -0.90 0.01 
Summer -0.70 -0.41 -0.58 0.06 

Table 4. Spatial distribution of RMI in the study area 

Fig. 6. Spatial distribution of annual and seasonal ET0 in the Lower Bhavani Basin 

https://plantsciencetoday.online
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Fig. 7. Annual and seasonal RMI in the study area 
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basin level and ensure efficient water resource 

management. 

Conclusion  

The present study assessed the trends of annual and 
seasonal reference evapotranspiration in the Lower Bhavani 
Basin over 23 years and provided critical insights into the 

basin's hydroclimatic dynamics. The findings showed a 
decreasing trend in both annual and seasonal reference 
evapotranspiration, exhibiting a phenomenon called 

evaporation paradox. Additionally, the study revealed that 
weather factors such as solar radiation, temperature and 
relative humidity significantly influence evapotranspiration. 

The decrease in reference evapotranspiration with an 
increase in temperature poses significant implications for 
water resources management. Lower evapotranspiration 

rates result in increased surface water availability due to 
reduced atmospheric demand; however, it could adversely 
affect the hydrological cycle of the basin. The shift in 

evapotranspiration trends necessitates careful 
consideration during water allocation, storage and 
distribution in the basin. 

Moreover, the research findings are highly significant 
to agriculture. The decrease in reference evapotranspiration 

resulted in lower crop water demand, potentially reducing 
the irrigation requirement. The study also demonstrated 
that dry conditions prevailed predominantly in the Lower 

Bhavani Basin, as evidenced by the results of the relative 
moisture index. It indicated that agriculture in the basin is 
vulnerable to drought and water scarcity, particularly 

during summer and winter. Additionally, wet conditions 
prevailed during the monsoon period, suggesting that water 
management practices need to focus on water harvesting 

and storage to sustain agricultural activities during dry 
periods. Moreover, the study's findings pave the way for 
future research to refine understanding the complex 

relationships among climate change, evapotranspiration 
and hydrological cycles. It is critical for developing adaptive 
strategies that ensure sustainable agricultural production 

and regional water security.  
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