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Figure 1- Study area, rivers, hydrometric and rain gauge stations, location of Chashm dam and a view of the dam reservoir
and the Talar River
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Figure 2- The rainfall-runoff model in the study area: the basin physical model, rainfall hyetograph of three stations as
incremental and annual flow hydrograph of Pole Sefid station)
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Figure 3- The physical structure of validated rainfall-runoff model in the study area
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Figure 4- Comparison of simulated hydrographs (blue color) and observed hydrographs (red color) in the modeling stage,
year 2004-2005
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Figure 5- Comparison of simulated hydrographs (blue color) and observed hydrographs (red color) in the model optimizing
stage, year 2004-2005
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Figure 6- Comparison of simulated hydrographs (blue color) and observed hydrographs (red color) in the model validating
stage, year 2008-2009.
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Table 1- The Chashm Dam discharge in various years (Wet and dry years has been determined on the basis of rainfall
stations data and there is no unique condition on the study area)
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<l W ooyl Curdg 7 XV
Water year Precipitation Average discharge  Flow volume
(m?/s) (1000000m3)

2001-2002 Jloys by 0.26 8.301
~Normal

2002-2003 Jlos 0.32 10.156
Wet year

2003-2004 s 0.21 6.733
Wet year

2004-2005 Jlos 027 8.612
Wet year

2005-2006 oy 0.44 13.9
Wet year

2006-2007 s 0.23 7.36
Dry year

2007-2008 lusis 0.2 6.42
Dry year

2008-2009 Jloyi b 0.25 8.18
~Normal

2009-2010 Jloy L8 0.25 7.96
~Normal
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Table 2- Monthly water requirement of the Chashm Dam downstream environment and water requirement of the Chashm
Dam downstream lands to cross the Talar river (Kamandab Consulting Engineers, 2010)
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Month Average discharge (m¥s) Sum of water needs  Environmental needs  The downstream water needs
1000000 m? 1000000 m? 1000000 m?
(October) . 0.015 0.04 0.02 0.02
(November) .\l 0.014 0.037 0.037 0
(December) ,3i 0.028 0.075 0.075 0
(January) > 0.033 0.087 0.087 0
(February) ez 0.034 0.09 0.09 0
(March) sl 0.051 0.128 0.123 0.005
(APFil) 1559,3 0.161 0.433 0.283 0.15
(May) cuigas)) 0.389 1.042 0.572 0.47
(June) s> 0.401 1.076 0.426 0.65
(July) s 0.316 0.848 0.258 0.59
(August) sbs 0.216 0.701 0.251 0.45
(September) 4 505 0.141 0.38 0.23 0.15
VLo bawgio 0.156 4,932 2.452 2.48

Annual average
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Table 3- The effects of the Chashm Dam construction on downstream discharge assuming that raised the need for water
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validated Yeers
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(M3/s) sw Slasl o
Average discharge

& Jilas
(M3/s) Cumwd ol 5L

The minimum of
water needs

Pl g ol 5l S
(m3/s)
Water shortage

(October) - 40000 0.015 0.33 0.015
(November) .\ 37000 0.014 0.47 0.014
(December) 30 75000 0.028 0.51 0.028
(January) 87000 0.033 0.44 0.033
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(March) sl 128000 0.051 0.55 0.051
(April) o358 433000 0.161 0.53 0.161
(May) cuigs)! 1042000 0.389 0.52 0.389
(June) sbs 5 1076000 0.401 0.38 Negative
(July) s 848000 0.316 0.35 0.04
(August) sls e 701000 0.216 0.31 0.09
(September) ¢ 380000 0.141 0.33 0.189
VL bawgio 4932000 0.156
Annual average
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Figure 7- Comparison of river average discharge in the Chashm Dam site and dam downstream water needs throughout the
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Figure 8- Diagram of flow storage rate and outflow from the reservoir (water requirement)
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Figure 9- Inlet and outlet (downstream water requirement) hydrographs of dam reservoir based on water year conditions of
2008-2009.Water shortages will be when the Inlet hydrograph is lower levels of outlet hydrograph
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Introduction: In the last century, dams have constructed with the objective of water supplies for agriculture,
drinking water and industry. However, the results from the performance review of dams show adverse effects on
the downstream environment and the availability of water resources. The purpose of the Chashm dam
construction on the TalarRiver's tributaries is the water supply for Semnan city.

Materials and Methods: This study was conducted in TalarRiver watershed. TalarRiveroriginatesfrom
AlborzMountains in Mazandaran province, in the southern Caspian Sea basin, in north of Iran and flows parallel
with the Firouzkooh-Ghaemshahr road and it arrives to the Caspian beach area in the Malek Kala village. In
order to supply the water requirements of Semnan city, the construction of Chashm dam on the TalarRiver's
tributaries placed on the agenda of the Ministry of Energy. However, because of the uncontrolled exploitation of
agricultural streams and invasion of privacy riverbed, the TalarRiver has acute and critical conditions from the
point of hydrologic and environmental. To study the hydrological impacts of Chashm dam, Talar watershed was
considered with an area of approximately 1057 square kilometers of the Pole Sefid gauging station using a
rainfall-runoff model.

Results and Discussion: Simulation of the study area hydrological behavior shows that the Chashm Dam
average water discharge is near to 8.6 million m3. This figure will be significant changes during wet and
droughtperiods. The minimum and maximum monthly discharge of the Chashm Dam watershed in August and
February is equal to 0.31 and 0.55 m3/s respectively. The minimum and maximum monthly water demand in
turn in October and August is equal to 0.015 and 0.4 m3/s respectively and this shows that the river discharge in
June is lower than the downstream water demand. Based on confirmed studies of the Kamandab Consulting
Engineers, drinking water requirement of Semnan province, water rights users' requirement and downstream
environmental requirements are 4.54, 2.164 and 2.448 million m3, respectively. This is despite the fact that the
volume of annual input water is slightly lower than this figure in normal.

Conclusion: Simulation of the study area hydrological behavior shows that the Chashm Dam average water
discharge is near to 8.6 million m®. This figure will be significant changes during wet and drought periods. The
minimum and maximum monthly discharge of the Chashm Dam watershed in August and February is equal to
0.31 and 0.55 m®/s respectively. The minimum and maximum monthly water demand in turn in October and
August is equal to 0.015 and 0.4 m®/s respectively, and this shows that the river discharge in June is lower than
the downstream water demand. Based on confirmed studies of the Kamandab Consulting Engineers, drinking
water requirement of Semnan province, water rights users' requirement and downstream environmental
requirements are 4.54, 2.164 and 2.448 million m3, respectively. This is despite the fact that the volume of
annual input water is slightly lower than this figure in normal. In addition, the Chashm Dam area is about 110
hectares and given the minimum annual actual evaporation equal to 700 mm, about seven hundred thousand
cubic meters of water stored in the reservoir will be lost. Due to the simultaneous occurrence of the maximum
water requirement, maximum evaporation and a minimum of water inlet to the Chashm Dam reservoir in warm
seasons, it seemsthat, it is not possible to provide needs based on these studies and no doubt, in the case of water
supply in Semnan province, we have to stop the flow of the river in downstream of the dam. The results of this
study suggest that on many rivers large headwater dams have reduced the frequency and duration of floodplain
inundation downstream and these changes lead to changes in downstream ecosystems. The results from the
simulation and analysis of the Chashm Dam in downstream are as follows: a) stop of the river flow in
downstream of the dam site, b) the sharp decline in river discharge in minimum (varied) flows, c) reduce in the
rate and volume of maximum flows, d) changes in the hydrological regime of the river such as base flow, flow
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stop, the frequency of the river full section and competency which will make dramatic changes in the
morphology of the river and downstream ecosystems. Note that is not verified by modeling and forecasting
studies, is how to manage the reservoir. The amount of water stored in the reservoir and discharge to
downstream is directly a function of the reservoir management.
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