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Figure 4. Trend of monthly average daily discharge variation at the outlet of Kond Watershed in the 3 study periods.

A



OlKer g Jlwia wle 9l

ﬂJLE.A ! 6_9.) 69> Jjb B J\.«SJ:?UT o) 4> )‘
Q\mﬁ)w)bﬂcWWJaw
oleals QLis o JS.; 23 o583 4w Jsb o laoyl
Mls do o ¢4/ J_gl °)J'>4’.’C"’?“"Jf.5‘> 69
\Y4/VA r_}.) 095 4 w f}w 0593 > 9 ails
).UazéliU:ALSOY'/Y/\J)la)p«J.Q.,m}p:Uy
d:d”‘Jﬁ‘ M))/\V/Vf. f}'b AJJJQM€F 6,92
dasie g3 3y 3 uT 2> el ol sl
0093 4 S p 92 0095 )3 5 0351 S gedee diaS

el al 2alS A3 Ve Ul

= el s Sl glane o J::LI
e ol Kiass by sl glaes s> 5l s+
Sl e 5 (TVD) Sl s ey
LT Olslers (YY) (5 50,0l 5 Ol o540 5
Ol LU el ey s (YA 0L
52 (TN Oen 5 s ((Y0) 2,00l &
5 Lo ((YQ) oliile S oliad Oy e sl o35>
5 K65 Q) sl dld gs (YY) 0L
53 (V) ol 5 ol 5 (Y1) O, Kes
el 05 Ol 3 (P 5 TE) o od O
e sie 5 @S adny) aasile oo dlw
o Slae oy5 4w 53 WS s s Sy

(5?-}]5 Lf-b )‘J\.S.A BE ,..Dr.w.a' b Q\ﬂgﬂj GMJQL:'-.’

:b
[6)]
)

N
| |
L )

[ 1)
II‘E

al [ [6;] N (8] w [é)]
L
L U T T Tt
Sttt
(o Ot
Sttt O
Com, O O T

Wb e e —diligy oo
L

Daily Discharge- m3.st
N

-
.

(w0
[
(0

L

o
1.0

o

Maximum -« wasie oo
Characteristic Discharge

BFirst Period -J;l o35
B Second Period —p33 0533

BThird Period -¢ 5 o5

Average -lo s amsie o3
Characteristic Discharge

Minimum -8 aasie s
Characteristic Discharge

}\s)\qu' SR )D BKL..J")A JNLEA AJ}JMJAMJLP‘%%LA@A—O Jg.::

Figure 5. Maximum, average and minimum characteristic discharge in the 3 study periods at the Najarkola

hydrometric station.
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Table 1. Determination of Significant difference between precipitation and discharge/precipitation in the

3 study periods, Kond Watershed.
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Table 2. Comparison of different methods of sediment load estimation using sedimentation rate curve in 3

study periods in Kond’s watershed.
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Figure 7. Comparison of the effects of check dams on common and new approaches.
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Abstract

Background and Objectives: Assessment of performance of watershed management measures
is always done by comparing watershed responses before and after operations. This process
causes the effect of the operation to spread over time and not to see its true effect and
consequently, the weakness of that series of operations will remain unknown over time.
Therefore, considering the importance of check dams in watershed management programs in
Iran, the goal of this study is determination of real-time impact or life span of check dams in
controlling discharge and sediment load and assessing of their impacts in Kond watershed
located in Tehran province.

Materials and Methods: First, useful lifespan of check dams has obtained based on
precipitation-runoff double-mass curve and field surveys. Then, the study period (1999-2015) is
divided into three periods: before the construction of the check dams (first period), the useful
lifespan of the check dams (second period) and the end of the useful lifespan of the check dams
(third period) and the discharge and sediment load changes at the outlet of watershed are
investigated and compared with the common approach. Sedimentation rate curve methods were
also used to estimate the sediment load in each period.

Results: The time points of occurrence of slope fractures in double mass curves as well as field
observations indicate that the duration of impact (useful lifespan) of check dams in the Kond
watershed was on average four years (from 1999 to early 2003). The results of impacts
assessment of the check dams in the study area indicate that despite the constant precipitation
conditions, the outflow discharge and the maximum, average and minimum characteristic
discharges in the second period, compared to the first period, has decreased by 43, 49.66, 53.28
and 100%, respectively. The amount of sediment load reduction in the second period is much
more noticeable than the first period and is 92.47%. However, at the end of the useful lifespan
of check dams (third period), the amount of discharge and sediment load has increased,
returning to the level of the first period. Comparison of the results of this assessment approach
(determining useful lifespan) with the common approach (before and after project
implementation) also shows that in the common approach due to the distribution of the effect of
operations over time, the performance of check dams will be measured at half their actual
performance.

Conclusion: The results of this study show that considering the useful lifespan in the evaluation
process will provide more realistic results. In fact, the efficiency of check dams in Kond
watershed is considerable during their useful lifespan, but their short useful lifespan is a
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significant weakness of this type of watershed operation. In addition, relying on check dams to
stabilize watersheds has not been a successful approach and only prevents to exit sediment
production from the watershed and, for this reason, in the third period, the watershed response
has returned to the pre-operation conditions (temporary effect). Therefore, the benefits of
watershed management measures in the Kond watershed were off-site impacts and the on-site
impacts were limited to reducing the slope of the main stream. In fact, in order to increase the
life span of check dams, watershed management measures with on-site impacts should be
prioritized, which this in itself requires erosion control at the source (i.e. the slopes).

Keywords: Check dam, Double-Mass Curve, Evaluation, Sedimentation rate curve, Useful
Lifespan



