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Kardeh reservoir has been constructed with about 38 million m3 to supply a part of Mashhad
drinking water as well as irrigation of downstream agricultural lands. A number of 13 villages
with total population of 2400 people are located in drainage basin upstream of this reservoir
dam, and off course affective on water quality of the reservoir. In present research based on the
purposes, direct and indirect methods were used to estimate flood discharges on sub-catchments
of the basin. Based on the results of regional frequency analysis, Dicken’s method and also field
observations, regional Dicken’s (scenario IT) method was selected and the data of three flow
gauging stations named Jung, Kooskabad and Kardeh were used for calibration of Dicken’s
coefficient. Then, after determination of flood zones, it was realized that the most arrogated
orchards have been occurred in reaches of Kharkat, Balghoor, Aal and Sij respectively with the
areas of 240.8, 83.6, 50, 22.8 and 18.3 ha., and the most arrogated agricultural lands on river
bed have been occurred on Kharkat, Goosh, Balghoor, Sij and Aal respectively with the areas of
132.2, 17.5, 15.1, 5.5 and 0.8 ha. Land use changes in flooding bed along the river from
upstream to downstream indicate the increase of chemical fertilizers and agricultural toxics
entering the water from agricultural fields and orchards which is a serious risk of pollution and
unsuitable effects on drinking water of the Kardeh reservoir. Monitoring of Kardeh river water
quality in Aal and Mareshk villages confirms this problem.
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Extended Abstract

1. Introduction

River instability is the result of human activities and
active natural and accidental phenomena of the
river, and the main reason for the complexity of
river engineering is the unknown behavior of the
river as a living and changing complex that external
factors intensify the process of its changes and
variations. The main factor that causes disturbance
along the path of a canal or a river is that there is a
change in the main flow channel or the water path
deviates from the main channel. These factors
include floods, erosion, sedimentation and improper

use of bank and bed (construction, harvesting and
accumulation of materials). The increasing need for
water in order to increase agricultural activities and
different aspects of tourism in different parts of
Khorasan Razavi province, has led to considerable
encroaching to the riverbed and upstream of dam
reservoirs. Of course, uncontrolled sand mining
from the riverbed, release of construction waste and
rubbish as well as rural and tourist wastewater into
the rivers along with importing livestock and
grazing more than the capacity of the river basin
pastures and destruction of vegetation will increase
the environmental problems. One of the necessary
tools for flood management and river restoration is
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land use management. Land use management is a
method in which the optimal use of lands based on
their potentials and limitations in order to avoid
flood losses and the owners' expectations for the
development of their land, in areas prone to flood, is
considered. Land use management is based on two
factors: control of land use and control of
development and construction. Each of these factors
can be effectively applied to developed lands or new
lands that are at risk of flooding. Accordingly, in the
present study, an attempt has been made to
investigate  the  environmental and  social
consequences of human encroachments in the bed
and banks of the upstream tributaries of the Kardeh
Dam and to provide solutions to the challenges
related to this issue.

2. Methods and Materials

Kardeh Dam basin with an area of about 680.5 km?
is located in northeastern Iran and north of
Mashhad, and is part of the Kashf River basin. The
Kardeh River arises from the confluence of the two
tributaries of Kushkabad and Aal. Kardeh Reservoir
Dam has been constructed to supply part of the
drinking water of Mashhad city as well as irrigation
of agricultural lands downstream of the basin with a
capacity of about 38 million cubic meters and of
symmetrical two-arched concrete type with a height
of 67 meters. In the watershed of Kardeh Reservoir,
there are 13 villages with 2,400 populations that can
affect the condition of the dam and its water quality.
However, the current condition of Kardeh Dam can
cause many environmental problems for citizens. In
order to estimate the maximum 24-hour rainfall in
the study area, the statistics of the most severe 24-
hour rainfall of Bulgur rain gauge station were used.
Large and exceptional floods in the basin were
estimated and estimated using appropriate and
acceptable methods. Direct and indirect methods
were used for estimation of flood in each of the
study sub-basins. The best statistical distribution
according to the data was selected based on Akai
and Baysin selection tests and comparing the fit of
the distribution on the observational data separately
for each station. Then based on this distribution,
maximum instantaneous flows with different return
periods were determined. According to the results of
regional analysis and the closeness of the results of
this method to Dicken method and also according to

regional visits, the Dicken second scenario regional
method was considered as the selected method.
Statistics of three stations of Jung, Kooshakabad
and Kardeh were used to calibrate the Dicken
coefficient. After determining the river flood
discharge, HEC-RAS hydraulic model was used to
determine the flood zones with different return
periods.

3. Results and Discussion

In different reaches of Kardeh river in the current
situation, the river flood zone was determined with a
return period of 25 years and by comparing this
zone with the river flood-mark line, in most river
reaches, bed seizures are quite evident and the
reduction of river bed width due to the encroach of
orchards and agricultural lands into the riverbed was
observed. The higher width of the riverbed in the
aerial photos and the decrease in the width of the
riverbed on the results of the hydraulic model is due
to the intrusion and occupation of the riverbed in the
current situation. By comparing the current and the
previous conditions of the Kardeh river, the amount
of seizures made on the riverbed is quite evident.
Changes in the width of the riverbed are in the form
of construction of gardens and agricultural lands
towards the riverbed. The results of sensitivity
analysis of the hydraulic model used in Kardeh
River showed that the highest sensitivity of the
model is in choosing the slope of the boundary sub-
range (up or downstream) for the option of "uniform
flow boundary conditions". The results of the model
do not show much sensitivity to increasing the
number of cross sections. The lowest sensitivity is
related to the water level and the highest is related
to the bed shear stress. Study of land use conditions
in the study period, show that the horticultural
methods combined with agriculture is the best
cultivation pattern because the trees protect their
bed soil against floods by creating a permanent
cover. The results of water quality monitoring
indicate high levels of nitrate, total suspended
solids, iron and water acidity, because of the drains
inflow of agricultural and orchard lands along the
Kardeh river, which are often associated with
fertilizers and chemical toxins. This is due to the
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increase in the area of orchard and agricultural lands
as a result of capturing the river bed and
withdrawing water from the river and re-circulating
this water taken from the river into the active
riverbed after irrigating the orchards in combination
with fertilizers and pesticides. Since the Kardeh
reservoir water is planned to supply drinking water
to Mashhad in the near future, the results indicate
that this water is non-potable, which requires
measures to prevent the expansion and development
of garden lands in to the riverbed. In addition to
environmental problems caused by the entry of
agricultural sewage into the Kardeh river as a result
of seizures in the riverbed and land use changes,
water harvesting by gardeners and farmers in the
villages upstream of the Kardeh reservoir, has
reduced the volume of runoff into the Kardeh
reservoir. Among the land uses along the river, the
largest area of land occupied in the riverbed is
related to orchards, agriculture, barren and
residential use respectively.

4. Conclusion

The largest area of orchards occupied by the flood
bed of Kardeh river is in the reaches of Kharkat,
Bulgur, Aal, Sich and Gush with areas of 240.8,
83.6, 50, 22.8 and 18.3 hectares respectively. And
the largest area of agricultural lands occupied by the
floodbed of Kardeh river is in the reaches of
Kharkat, Gush, Bulgur, Sich and Aal with areas of
132.2, 17.5, 15.1, 5.5 and 0.8 hectares, respectively.
Land use changes in the floodplain from upstream
to downstream of Kardeh River indicate an increase
in the entry of chemical fertilizers and pesticides in
agricultural and garden lands, which is a serious risk
for pollution and has adverse effects on drinking
water in the reservoir. The relationship between
horticultural and agricultural uses and NO3
concentration in the river and Kardeh reservoir is
positive in summer. Release of effluents containing
detergents through domestic use causes an increase
in the pH level in river water and raising this index
above the standard level leading to a decrease in
water quality for drinking use and problems such as
reduced dissolved oxygen, poisoning and stench of
water, etc. The average amount of fertilizer used in
arable lands of Kardeh watershed is 208 kg/ha based

on statistics provided by Mashhad Agricultural
Jihad, of which 73% is nitrogen fertilizer, 20%
phosphate fertilizer and the rest including potash
and macro fertilizers. Inefficient use of agricultural
inputs and irrigation as well as inappropriate
irrigation and drainage networks have caused a large
volume of agricultural effluents to enter the dam
reservoir through the Kardeh River annually and
provide water pollution.

Keywords: River flood bed, Flood estimation,
Hydraulic model, Land use, Water quality monitoring.
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