Journal of Education for Humanities , Vol.5 , Special Issue , July 2025

Journal of Education for Humanities

A peer-reviewed quarterly scientific journal issued by College of Education for
Humanities / University of Mosul

Using the mathematical methodology (SCS-CN) and the linear
regression algorithm to estimate the amount of surface water
runoff and its harvesting potential for human investments in

the Wadi Takiyat Basin, an applied study

Ali Suleiman Erzik!  Salah Othman Adnan? Ahmed Mahmoud Ali3
Sameeh Abdulghafour Jassim #
General Directorate of Anbar Education 1234

Article information Abstract

Received : 15/12/2024 The current research aims to estimate the volume of runoff
Accepted: 15/2/2025 in the Takiyat basin by using digital elevation models
Published 10/7/2025 inspired by satellite imagery and analysing them using
Keywords geographic information systems (GIS) to reach the
Running water - Erosion - morphometric and hydrological features of the basin and
Linear regression algorithm then simulating these results with artificial intelligence
- Annual precipitation - software using a linear regression algorithm to reach the most
Water harvesting accurate results. Using a linear regression algorithm that
Correspondence: simulates water harvesting to reach the most accurate results,
Ali Suleiman Erzik the research results indicated the possibility of applying a
alisu8720@amail.com water harvesting system in the region, by selecting the

proposed catchment sites to store water and benefit from it
for various human purposes, as the water runoff was
calculated according to the American model (SCS- CN). The
research concluded that the basin enjoys the presence of three
optimal sites for water storage for the purpose of using it in
periods of drought, whose storage capacity ranged between
(6377400-16074900 m3) with a surface runoff volume of
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(6407-2480168) mm, which is sufficient quantitative data,
which can be utilised in developing agricultural lands,
expanding pastures, establishing human settlements and
raising groundwater levels, while the linear regression model
shows R2 value of 0. 99 that the model accounts for 99% of
the variance in the data, which means that the model is very
accurate in predicting runoff according to the independent
variables CN_value and area. From the coefficients, when
CN_value increases by one unit, Q increases by 2.24 units,
while an increase in area by one unit (km?) increases Q by
0.039 units.
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(*) To calculate surface runoff depth, the following equation is used:

Q:

(P-1a)?2/((P-1a)+9S)

Where:

Q = Surface runoff depth (in inches)

P = Precipitation (in inches)

la = Initial abstractions before runoff begins (such as infiltration, surface depressions,
evaporation, and transpiration) (in inches)

S = Maximum potential retention after runoff begins (in inches)

Since la is typically considered to be 20% of S, it is calculated as:

la=0.2xS

To calculate the value of S, the following equation is used:

S=(1000/CN) - 10

Where:

CN = Curve Number

Because all inputs are in inches and the metric system is used for consistency, the values
are converted to millimeters by multiplying the equation by 25.4, resulting in the
modified equation:

S =(25400/CN) - 25.4

After generating the spatial layers for S, la, and Q, the results of the equations were entered
into ArcGIS 10.4, using the Raster Calculator tool to compute the volume of surface
runoff using the following formula:

Qv =(Q x A) /1000

Where:

e Qv = Surface runoff volume (in cubic meters)

e Q = Surface runoff depth (in millimeters)

e A =Basin area (in square kilometers)

e 1000 = Conversion factor to ensure the final unit is in cubic meters
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