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Abstract

The systematic variations of a variable or set of variables in time and space can be solved by using a least-
squares technique that finds the line of best fit through a scatter graph of a set of data points visualising the
relationship between the variables. Deterministic functions such as polynomials or a curved line can be
employed to describe a trend in fluctuating data. The polynomial degree can be determined by the number of
fluctuations in the data or by the number of hills or valleys that appear in the curve. The second order-order
trend, for example, has only one hill, while the third order has one or two hills or valleys. The trend function in
Excel is a statistical function that computes the predictive value of Y for a given array of values of X using the
least squares method based on the given data series. The aim of the present study is to interprete the fluid
geochemical data with reference to bivariate variables HCO3 and Cl with the technique of trend analysis to
simplify and analyse the data so obvious yet not revealed by the lines and surfaces using a statistical curve
fitting technique that accomplishes "best-fitting’ a series of polynomials by the least-squares criterion of
multiple regression. Looking at the trend and between-group and within-group differences, the HCO3 and CI
contents of fluid geochemistry show an inverse relationship between the bivariates of two distinct groups of
geothermal springs.
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I. INTRODUCTION

More recent studies furnish a geostatistical explanation of spatially dependent multivariate geothermal
data representing two spatially distinctive regions of diverse geologic-tectonic settings: one from a 2400 km
long arcuate belt of the tectonically active Extra-Peninsular Himalayan region and the other from Late-
Precambrian or Proterozoic mobile belts in the Central Highland in an otherwise stable landmass or shield of
Penininsular India (Amitabha Roy, 2023). Geothermal hot springs spread over these areas, conspicuously
associating with the respective tectonic zones of different degrees of severity. In the present study, the two sets
of data representing Peninsular and Extra-Peninsular India were thoroughly blended, which was then subjected
to trend analysis using Excel’s statistical trend function. From the previous knowledge of the geochemical
characteristics of the hot springs in regions with diverse tectonic settings, two types of spring water—
bicarbonate, or HCO3, and chloride, or Cl —were identified. Looking at the trend and between-group and
within-group differences, the HCO3 and Cl contents of fluid geochemistry were considered for the present
study.
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Table 1: The values of Y- and X- coordinates, HCO3 and Cl contents (in mg/L) at different localities
along with other computed values
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I1. Methodology of Calculating Trendline
Equation for Trend Line

The Trend Function finds the line that best fits data by using the least squares method. A trend line signifies a
polynomial relationship. The equation for this relationship is as follows:

y=mx"+b
1O
X= ;Z x, (the average of x)
l n
Y= = Z ¥; (the average of y)
(=1
= E?vx(x: = X)(yl e Y)
Liey(x = X)?
Where:

e yisthe dependent variable to be calculated.

e xis the independent variable used to calculate y.

e  b: the intercept (which indicates where the line intersects the y-axis and is equal to the value of y when
x is 0).

e m: the slope (which indicates the steepness of the line).

e n- is the degree or power of polynomials.

This equation for the line of best fit is also used in the linear regression analysis.

TREND function

The TREND function returns values along a linear trend. It fits a straight line (using the method of least
squares) to the array's known_y's and known_x's. TREND returns the y-values along that line for the array of
new_x's that we specify.

The syntax of the TREND function is as follows:
TREND (known_y's, [known_x's], [new_x's], [const])

Where:
Known_y's (required): a set of the dependent y-values that is already known.
Known_x's (HCO3/Cl)): one or more sets of the independent x-values.
e If only one x variable is used, known_y's and known_x's can be ranges of any shape but equal
dimension.
e If several x variables are used, known_y must be a vector (one column or one row).
e If omitted, known_x's is assumed to be the array of serial numbers 1, 2, 3,...
New_x's (New HCO3/New CL): one or more sets of new x-values for which we want to calculate the trend.
e It must have the same number of columns or rows as known_x.
e If omitted, it is assumed to be equal to known_x's.
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Presenting the results and visualizing the results in a graph

Fig.1: Locations of Hot Springs on Fig. 2: Bivariate Polynomial Trend Analysis based on computed
Google Map (Table 1) values of variables HCO3 and Cl (Table 1)
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Interpreting the results

One of the significant benefits of trend analysis is that one can compare the performance of varying
variables on trend-based charts. The visualisation designs mentioned above are amazingly easy to interpret.
Besides, we can use these charts to create compelling data stories. In the present study, multivariate polynomial
regression is used to model complex relationships with multiple variables. Deterministic functions such as
polynomials or a curved line has been employed to describe a trend in fluctuating data. The polynomial degree
can be determined by the number of fluctuations in the data or by the number of hills or valleys that appear in
the curve. In the present study, cubic or third-degree polynomials are chosen, which give a better recognisable
pattern than the original raw data. Looking at the trend and between-group and within-group differences, the
HCO3 and CI contents of fluid geochemistry show an inverse relationship between the bivariates of two distinct
groups of geothermal springs.
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