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1- Mann- Kendall trend
2- Spearman’s rho

3- Pettit

4-Atlantic

5- Changjiang

6- Yangtze
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Fig 1. Geographic location of the Bar watershed in Khorasan Razavi province and Iran
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Fig 2. Partial autocorrelation charts of continuous daily rainfall at the gauging stations Karkhane ghand, Marusk and Bar arich
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Tablel. Mann-Kendall test results of the continuous time series of daily rainfall at the stations Karkhane ghand, Marusk and
Bar arich
MK trend test
Station oKy | Period s, o, 55
Tau p Trend
L3 4l)ls 1365-1393 -0.009 ™ 0.650 !
Karkhane ghand
Sl 1369-1393 0.011 0.801 1
Marusk
b 1346-1393 0013 0.926 |
Bar Arie
b LV g, T Ll e énus.:
n.s.: not significant; 1: Upward; |: Downward
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Figure 4: Diagram of the partial autocorrelation test on the
discrete time series of sediment load at the hydrometric

station Bar arieh
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Table3. Mann-Kendall test results of the discrete time series
of water discharge and sediment load at the hydrometric

station Bar arieh

093 MK Lgy el
ALk bl MK trend test
Parameter ;
Period Tau p Trend
1346-
S (82 -0.167 " 0.037 l
. 1393
sediment 1383-
-0.288 * 0.001
load 1393 !
T 1346-
e 1303 -0.055 n= 0.411 !
water 1383 ooear 0383
discharge 1393 !
omly 4 503 L0 s 53 s e b ae NS

n.s.: not significant; * : Trend is significant at the 0.05 level 1: Upward,;
|: Downward
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arieh based on the significance level of 0.05
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Table 4. Results of the Pettit test on discrete time series
of sediment load and water discharge at the hydrometric

station Bar arieh

bl KT P Shift T
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Figure 8. Geographic locations of structural operation within the Bar watershed, Neyshabur
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Table 6. Volume of executive watershed management operations in the Bar watershed (Phase I and II), Neyshabur

Operation type
S s
GS) (K545 (L) (e y20) (SSlS
Biological (ha) Biomechanical Mechanical (m?)
(ha)
, | 1
3 Bt E o
= xecution
) ;3 2 = > EE Y{)_ Phase
g -~ O 2 g 3 g 3 year
v{%’ N % = é g =" V). 80 Yi\o L:B Az '°.§
28 38 w3l .2 2 2E oG e x5 2%
CONT IR IS O I I
s - 3
o= &z e & 2 8
362 740 2819 1 1384
500 68 134 134 1 1385
1000 1 1386
50 100 50 200 169 1 1387
100 1400 100 180 300 924 1 1388
1000 200 60 620 713 1 1389
109 2 1390
75 1 1393
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Table 7. Volume of mechanical operation (Gabion) and trapped sediment (in m®) in the subbasins of Bar watershed (Phase 1),

Neyshabur
035> 1) oilw oyl o3l o= oSl Ly gy e =t Jl
Sub-basin Structure # Volume of structure Volume of trapped sediment Execution year
Kl 1 116 731.25
Kl 2 129 77.88
Kl 3 17 33.33
Kl 4 150 375
Kl 5 128 159.37
Kl 6 163 2200
Kl 7 1222 1181.25
K1 8 149 1406.25
Kl 9 133 431.25
Kl 10 94 956.25
Kl 11 134 1462.25
Kl 12 166 2400
Kl 13 102 1012.5 1384
Kl 14 68 731.25
Kl 15 68 25.731
Kl 16 120 1881.25
K1 17 120 1881.25
K1 18 120 1881.25
Kl 19 123 900
K1 20 123 1800
Kl 21 2 180
Kl 2 79 506.25
Kl 23 121 566.66
Kl 24 67 180
Kl 25 134 1462.5 1385
Kl 26 169 2600 1387
K123 27 345 468.75
K123 28 413 975 1388
Kl 29 166 2400
Kl 30 100 956.25
K1 31 52 3000
Kl 32 52 900
K2 33 185 244.44 1389
K2 34 139 733.33
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Figure 9. Geographic location of the Bar hydrometric station and soil dams constructed in upstream [22]
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Abstract

Statistical Trend Analysis of Suspended Sediment Load in Association with Watershed
Management Practices (Case Study: Bar Watershed, Neyshabur, Iran)

M. Sobhani', S. M. Tajbakhsh? and H. Memarian?
Received: 2016/0/13  Accepted: 2016/11/05

Erosion, sediment transport, sedimentation and water quality are considered as very important
controversial issues in watershed management. Since many watersheds in countries including Iran don’t
have any sediment gauging station, using statistical techniques to analyze erosion/sediment process is one
of the important strategies for evaluating the trend of sediment yield. According the purpose of this study
was to statistically evaluate the trend of suspended sediment load by using time series analysis in the Bar
watershed, Neyshabur. In this work, the sediment load statistical records of the Bar hydrometric station
during the period 1967-2012 were analyzed through the Mann-Kendall and Pettit tests. Results showed that
the gradual change of sediment load was decreasing and significant at the level of 5%. Abrupt change of
sediment load time series was also significant at the level of 5%. The change point was matched with the
year 2003 in which the average sediment load of 317.62 tonnes per day declined by 17.25 tonnes per day
after that. The statistical trend analysis of daily rainfall at the representative stations “Karkhane Ghand”,
“Marusk” and “Bar” and water discharge time series at the Bar hydrometric station for the period 1967-
2012 showed no significant trend at the level of 0.05. As a result, it can be stated that at least in the last
three decades, there was no marked changes in rainfall and water yield and consequently meteorological
and hydrological drought in the watershed. Therefore, we cannot attribute the decreasing trend of sediment
load of the Bar watershed to metorological drought conditions in the period leading up to the change
point. Investigations revealed that watershed management operations in the Bar basin started in 2005
(corresponding with the change point in time series of suspended sediment load) and officially continued
until 2010. Therefore, the downward trend in the time series of suspended sediment load can be associated
with structural operations (Gabion, rock and soil chack dams) from the late 90's until now which trap a
considerable part of sediments.

Keywords: Autocorrelation test, Mann-Kendall test, Pettitt test, Water discharge, Sediment load,

Watershed management practices
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