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Flood spreading is one of the solutions for water resource management that
can have positive effects on groundwater resources. The aim of research is
to investigate some qualitative changes of Herat aquifer affected by flood
spreading station in the region. Statistics of Ca, HCO3, Mg, Na, Cl, TDS
and EC parameters of agricultural wells were extracted. To evaluate effect
of water extraction and consequently effect of sediment extraction on
efficiency of sites, years of 2003-2011 were selected as the first period and
2012-2021 as the second period. Different interpolation methods were used
to investigate spatial changes of qualitative parameters. Map of percentage
of spatial changes of each parameter was obtained with using mathematical
relationships. The results of examining percentage of spatial changes of
parameters indicate an increase of water quality in downstream of flood
spreading and outlet of aquifer. The lowest EC with less than 1000
pmho/cm is related to western wells and the highest EC with more than
10000 umho/cm in is related to eastern wells. This reinforces positive effect
of flood spreading. Considering spatial pattern, effect of flood spreading
projects in this area has been positive and has been able to control the
decline in quality of groundwater.
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Performance Flood Spreading System on Groundwater Quality

EXTENDED ABSTRACT

Introduction

One of the important goals of flood spreading
plans is to feed groundwater tables and increase
quality of these resources. One of the most
important indicators for evaluation of artificial
feeding plans is to examine their impact on
quality of groundwater resources. The main goal
of current research is to investigate the spatial
changes of water quality parameters in the Herat
flood area in two different statistical periods.

Material and Methods

Harat watershed area is 1413 km? in south of
Yazd province. The location of flood spreading
sites implemented at the end of Harat basin outlet
and with an area of 490 ha, which includes four
implementation areas. The area of this aquifer is
about 116 km?; the perimeter is about 51 km,
which is located at the outlet of the Herat
watershed. To investigate and evaluate the
effects of flood spreading projects on
groundwater resources, statistics of parameters of
17 wells were used from the area of aquifer
affected by these projects, based on available
information, parameters of calcium, carbonate,
magnesium, sodium, chlorine, and total dissolved
solids and salt was extracted. Since there was no
data on the quality parameters of agricultural
wells before the construction of flood
distribution. Therefore, according to the water
extraction time of the flood distribution system,
the existing statistical period was divided into
two periods in order to check the system's
performance on the quality of agricultural wells.
So that 2003-2011 is the first period and 2012-
2021 is the second period. Different interpolation
methods were used to investigate the spatial
changes of qualitative parameters. Deterministic
interpolation methods including IDW, RBF, GPI,
LPI and geostatistical interpolation method
including kriging were used. To choose the best
interpolation method for the qualitative
parameters of Herat aquifer, the measurement
error was obtained with the statistical parameters
of RMSE and R? The values of each quality
parameter in the interpolated maps were divided
into four classes and the area of each class was
obtained in square kilometers. Then the area of
each class was compared in two periods. In order
to find the percentage of spatial changes of each
parameter, using the mathematical relationship,
the percentage of spatial changes of each
parameter was also obtained. Eq. 1 was used to
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prepare a map of changes of water quality
factors.

[(fe1-/0/fi] 100 ()

Results

To investigate the spatial changes of water
quality characteristics, the optimal method was
obtained due to the lower RMSE value and
higher R2. Based on this, kriging method was
used to investigate the spatial changes of all
characteristics except magnesium. To investigate
the spatial changes of magnesium variable
according to the RMSE and R? statistical
indicators, the RBF method was chosen as the
optimal method. Fig. 1 shows the zoning of
quality factors related to the first period (2003-
2011) and the second period (2012-2021).

The results showed that geostatistical methods
for zoning water quality characteristics in this
area were better than deterministic methods. The
lowest EC with less than 1000 pmho/cm is
related to western wells and the highest EC with
more than 10000 pmho/cm in is related to
eastern wells. In the studies conducted on other
quality parameters, it was also found that this
trend of changes is the same for all quality
parameters. The trend of increasing electrical
conductivity and other qualitative parameters
from the west to the east of the aquifer area can
be justified due to the fineness of alluvial
constituents in this direction and the absence of
any groundwater outlet in the eastern border of
the aquifer, which causes excessive retention of
water due to the decrease in velocity. Finally,
with using mathematical techniques, the map of
the spatial pattern of percentage changes of each
factor was extracted.

The results showed that calcium (Ca), chlorine
(Cl), salinity (EC) and total dissolved solids
(TDS) factors have similar spatial pattern
changes. Therefore, from the outlet to the
upstream side of the aquifer under the influence
of flood spreading, the amount of parameter
changes increase. The process of changes in the
spatial pattern of salinity depends on the total
dissolved solids and temperature, so that with the
increase of the two mentioned factors, the
salinity also increases. In downstream of flood
spreading and the outlet of the aquifer, the
amount of positive changes (improvement)
increased and in upstream of flood spreading, the
amount of negative changes (deterioration)
increases. This reinforces positive effect of flood
spreading. Considering spatial pattern, effect of
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Fig. 1 Zoning of quality factors related to the first period (2003-2011) and the second period (2012-2021): a)
Salinity, b) Chlorine, ¢) Magnesium, d) Calcium, m) Sodium, f) Bicarbonate and j) Total Dissolved Solids

Conclusions

In the present study, the effect of Herat's flood
spreading on the quality of the groundwater was
discussed and investigated. Kriging method for
zoning water quality characteristics in this area is
better than deterministic methods (IDW, RBF,
GPI and LPI). In downstream of flood spreading
and the outlet of the aquifer, the amount of
positive changes (improvement) increased and in
upstream of flood spreading, the amount of
negative changes (deterioration) increases. The
electrical conductivity variable and other
qualitative parameters have been increasing from
the west to the east of the aquifer area. The flood
spreading of Herat has increased the quality of
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agricultural water in the downstream areas. By
considering spatial pattern, effect of flood
spreading projects in this area has been positive
and has been able to control the decline in quality
of groundwater.

Data Availability

The data can be sent on request by the
corresponding author via f.fotouhi@ardakan.ac.ir
email.
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Classification . improve Improve .. L L.
improvement ged deterioration deterioration deterioration
ment ment
Ca - - 34.85 14.86 453 4.98 -
Cl - - 424 27.86 29.74 - -
Z EC i i 3566 29.06 35.28 - -
f’\s HCOy - - - - 0.4 84.49 15.1
N Mg 0.18 20.56 23.19 8.19 19.34 20.23 8.32
Na - - 26.62 12.91 21.59 28.76 10.12
TDS - - 72.84 22/59 4.58 - -
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