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8- Bilancino
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12- Metric
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1- Diffuse Connectivity

2- Landform

3- Buffers

4- Barriers

5- Blankets

6- Index of Connectivity

7- Field Index of Connectivity
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1- Topographic Surface Roughness
2- Field Based Geomorphic Mapping
3- Sediment Cascades

4- Coupling and Decoupling

5- Debris Flow
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Figure 1. Location of the study area in Zanjan province, Iran.
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1- Upslope Component

2- Downslope Component

3- Universal Soil Loss Equation/USLE

4- Normalized Difference Vegetation Index
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Figure 4. Temporospatial variations and frequency of C factor values in three study years in Taham
Watershed, Zanjan province, Iran.
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Table 1. Areas of different C factors and structural sediment connectivity index values in three study years in
Taham Watershed, Zanjan province, Iran.
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J Classes of C factor values

Year
Ck.ﬂ 02 023 028 033 038 043 048 053 058 063 068 - - - - - - -

(er 5 1990 003 026 071 1.09 177 3.58 2242 11624 1134 000 000 - - - - - - -
Area (Km?)
2001 0.00 0.06 0.40 093 129 175 431 1677 6033 68.11 350 - - - - - - -

2014 0.00 0.61 220 693 41.70 90.66 12.76 2.60 000 0.00 0.00 - - - - - - -

Gl Jlail asls Slib
Jle

Year
Ck.ﬂ 8 -73 68 63 -58 53 48 43 -38 -33 -28 -23 -1.8 -1.3 0.8 -03 02 0.8

Classes of structural sediment connectivity index

(@) 1990 151 127 548 4203 76.85 22.64 540 1.19 0.46 0.13 0.06 0.04 0.02 0.01 0.00 0.00 0.01 0.01
Area (Km?)
2001 1.08 1.27 3.33 27.37 81.66 32.34 7.54 1.60 0.58 0.18 0.06 0.05 0.02 0.01 0.01 0.00 0.01 0.01

2014 1.72 1.39 991 62.62 60.68 15.73 3.56 0.94 0.34 0.10 0.06 0.03 0.01 0.01 0.00 0.00 0.01 0.01

A. :Slope Map
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Figure 5. Slope map of Taham Watershed, Zanjan province, Iran.
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Figure 6. Temporospatial variations and frequency of structural sediment connectivity index in three study
years in Taham Watershed, Zanjan province, Iran.
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Figure 7. Cumulative graph of relative frequency (right) and spatial changes (left) of structural connectivity
index in three study years and from 1990 to 2014, respectively, in Taham Watershed, Zanjan province, Iran.
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Abstract

Background and Objectives: Overuse of natural resources exacerbates soil loss and sediment yield
and has caused exceeding allowable rates of soil erosion. Many on-and off-site problems occurred
due to irregular human use of natural resources leading to increasing sediment loads in the
watersheds. Intensification of sediment yield leads to many intra and extra problems in the
watersheds. The awareness on important and susceptible areas of sediment transport is therefore an
essential tool to design effective strategies in management of sediment yield and transport in
watersheds. Sediment connectivity is one of the most important concepts in this context to
investigate sediment transfer between different locations and potential transfer of sediment particle
across (between hillslopes, between channel and hillslope, within channel) a watershed. This
research was therefore planned to investigate spatial and temporal variations of structural sediment
connectivity in 1990, 2001 and 2014 years in Taham-Chai Watershed in Zanjan province, Iran.
Materials and Methods: In this study; slope, flow direction and flow accumulation layers have been
made using digital elevation model (DEM) in 1:25000 scale and 100 m” cell sizes. The C factor layer
has been made using Landsat images in 1990, 2001 and 2014 years based on the NDVI. All layers
along with the main stream network layer of the watershed have been used under two scenarios viz. the
potential connection of sediment between hillslopes and catchment outlet and sediment connection
between hillslopes and main channels to estimate structural sediment connectivity.

Results: The results showed that the structural sediment connectivity based on the first scenario varied
from -8.24 to -8.06 and 1.02 and 1.18 for min and max values, respectively. The Structural sediment
connectivity index has decreased from -5 to -7 during 1990 until 2014. Regarding structural sediment
connectivity maps, connectivity is high in western, southwestern and northwestern sections than other
parts of the study area. The net spatial difference of structural sediment coactivity index values has
been changed in the range of 0.9 from 2001 until 2014 which it is decreasing in the most sections of the
study area and led to a decrease in structural sediment connectivity index. The results of the second
scenario showed that the north and southwestern sections of the watershed along with central sections
have low structural connectivity because of far distance from the channel network and slight
topography respectively which these results are also consistent with results of first scenario. In
addition, south, eastern and northeastern sections of the watershed have formed integrated hillslopes
which they are prone to transfer sediment to the channel network.

Conclusion: Overall, on the basis of the results there is a possibility to investigate structural
sediment connectivity and its temporal and spatial variations in the watershed. It also helps
distinguish homogeneous sections by similar potential in sediment transport. Accordingly,
investigation of structural sediment connectivity causes making conservative measurements and
purposeful managerial decisions about sediment yield and transfer with respect to priority of
homogeneous sections and financial and equipment constraints especially in countries such as Iran.

Keywords: Sediment connectivity index, Sediment management, Soil conservation, Sediment
transfer scenario
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