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Figure 1. Variation of the highest and lowest percentage
of sediment particles >63 p and <2 p by distance from the

Voshmgir dam [8].
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Figure 2. Location of study areas.
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Tablel. Geographic and climatic situations of the study area

o ol VL Sk VL Sl ot
.y e (ha) EOC)Ls  *(mm) sl kel J:: f sl g 5 s,
Average Average
) ) annual annual ) Village or
Reference Notations Basin Area (ha) temperature* precipitation City location Type of system  Row
(°C) (mm)*
Yo e 3w L SL el S S ora) Sl
Shods Loy 53 e il L L) 4k (e Jlamzad
One soil sample by auger 21000 16.9 159.0 il Upper Bandsar (an 1
. Sabzevar .
from 0-20 cm layer in the Soghayeh  indigenous flood
middle of Bandsar harvesting method)
« 7600 13.9 198.3 « ei « 2
Sheshtamad
« 3750 14.4 190.8 « ol « 3
Bojdan
e 1550 12.1 2249 LS S 4
. « . . : «
[¥] oliscer Gonabad ~ Khakhk
Arabkhedri ;
et. al. [3] « 2830 13.3 234.7 o8 U oAl « 5
Ghaen Feizabad
« 2120 12.9 246.9 « e « 6
Khosravi
« 15910 14.5 201.8 « J""’%‘ « 7
Afriz
« 2560 12.5 257.3 L NCEd « 8
Birjand Noferest
« 6380 12.4 259.1 « > « 9
Moud
(ol L) 147136 18.9 128.0 Olsl e s Flood harvesting 10
First layer of sediment at 3 Saravan Souran
. . system
points (few centimeters)
5SS abaifA 5> Sl Jsl Y
Al 0L . . -
LA oL (el L) 36464 27 250.0 o Sk < « 1
Kamali et. al. pirst layer of sediment at 48 Bam Ab-barik
(18] points (few centimeters)
(o Bl L) 30000 13.1 223.0 S sty « 12
First layer of sediment at 27 Maku Poldasht
points (few centimeters)
b Joms 5l 65058 555 0Le
s_ﬂ.txﬂél.q.&‘j );4_]\;]-:{)&[4.}",)
Sode,e F s e g Sl s5d= U A Ges JIs S
7] G S b akds 99800 19.1 179.5 olals S50 SN 13
Arabkhedri Weighted average of 9 Kashan =~ Chamroud  Fine sediment
[6] samples from different trapped in an eight

locations and depths of
profiles

ha deep hole
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Tablel. Geographic and climatic situations of the study area

Qe sy Yl B sle 4500 S

P

. <100 27.2
A mixed sample from top
[¥] ot o layer of sediment
Arabkhedri
Rl e s Y 3 bl 050 S
R <100 27.2
A mixed sample from top
layer of sediment
At gy Yl B sle 4500 S
T <100 132
. A mixed sample from top
Bl e layer of sediment
Arabkhedri
[5] Ao g Y ) bl 450 S
. <100 132
A mixed sample from top
layer of sediment
5 2N Vo Ges U bl 450 S
[0 ollkes Sl 4877000 9.5

Fuladfar et. A mixed sample from top 10
al. [15] cm layer of sediment

o3l als 1) g

Slae s>~ - .
. . o EZ RUC TSN
224.4 o bl Fine sediment 14
Khormoj Mond river .
. . trapped in tributary
tributaries .
river bed
0537 Soall ams
S san s
224.4 « « Stilling basin 15
of an artificial
recharging project
Wlogy Slsw,
3272 st s LS g
Damavand  Dalichai Fine sediment
behind earth dam 1
als 3 B) CJLV )
3272 « « ToEees g
Fine sediment
behind earth dam 2
Lo s BE le“’ili..):. .Qlirv
[y 555 Ao o
374.0 = 2= L i 18
Manjil  Sefidroud acustrne
. sediment in
dam reservoir

reservoir

o) obalr 38 VY s, (e IS 5 Ol 1S S cads 3 pl e3em) olalr 3515 514 I lacis, <ol am s 5 a0k eVl Sk
ol 0 el sl oKl 5S35 bl Kl A JINY glacis, 5 (&g

Average annual precipitation and temperature were adopted from different sources. 1% to 9" rows from Jamab Report (Dasht-e-Kavir,

Namakzar-e-Khaf and Kal-e-Shour Basins), 11" row from Jamab Report (Lut Basin) and 12" to 18" rows from nearest meteorological stations.
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Table 2. Textural properties of deposited suspended sediment”

o S o o e o
il Very fine sand  Sand (%)  Silt (%)  Clay (%) Sbl #5 s,
Texture (%) 0.05-2 0.002- <0.002 Type of system Row
0.05-0.1 mm mm 0.05 mm mm
Silt loam _zlow f}j 10 25 57 18 Bandsar L. 1
Clay loam .., f)" 16 23 43 34 « 2
Loam s 35 44 38 18 « 3
« 23 49 31 20 « 4
« 36 42 44 14 « 5
« 24 35 43 22 « 6
Loamy sand 5} ;3 45 78 15 7 « 7
Silt loam L, (,}j 23 28 52 20 « 8
Loam _a 17 46 34 20 « 9
u}&w 7">”L > &.;
Sandy loam .5 Uj - 55 31 14 CT o 10
Flood harvesting system
« - 80 9 11 « 11
Silt loam JUL"M Dj - 18 67 15 « 12
e s 8 10 14 54 32 G A Gras 58 )3 lazls Sl 13
Silty clay loam Lacustrine sediment in an eight ha deep hole
o - NCHIAEEE
Silt loam 2o ) 13 30 52 18 = “‘.l”” T ‘L‘f b T 14
Fine sediment trapped in tributary river bed
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* To find the location of studied system mentioned at each row please refer to the corresponding row in Table 1.
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Figure 4. Particle size distribution curves for deposited suspended sediment in 3 places, redrawing from other references. (For

more information on their properties, refer to Tables 1 & 2)

IFAY bl —FY 0,lond —o233195 Jluws A Ol 1058l cwdigo 9 pole



Depth (cm)
0

Silty clay

5

Silty clay loam

Silt loam

72

Sandy loam

87.5
Silty clay

129
Silt loam

151

Bed

iz gba s Bl Sl (G add) 2y 29,4K05 4 by lazl s Olge) 5o sl F e S -0 IKS
[7] (sl ﬁ}.,a.?)
Figure 5. A representative lacustrine sediment profile of Chamroud ephemeral river (left) and variation of the texture in layers
(right)
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Figure 6. About 25 cm thickness of deposited fine sediment after two flood harvesting events in a new Bandsar, Sad-Kharve
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Figure 7. The thickness of sediment deposited in an

destroyed Khushab (an indigenous flood harvesting

method) in Baluchistan
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Abstract

Attitude on River Suspended Sediment Grain-Size in Arid and Semi-arid Regions of
Iran and Its Impact on Floodwater Harvesting Systems

M. Arabkhedri!, S. Feiznia? and K. Kamali?
Received:2016/10/08  Accepted : 2018/01/30

Suspended sediments (SS) constitute the major part of river loads. Their grain sizes predominantly are
smaller than fine sand. The deposition of SS in the floodwater harvesting systems (FWHS) affects several
characteristics such as infiltration rate, aquifers recharging, soil fertility, plant growth and soil water capacity.
Although numerous advantages and a few disadvantages were listed for the sediment deposition in FWHS,
due to lack of measurements on particle size distribution of SS, inclusive assessment on sedimentations has
been impossible up to now. To overcome this limitation, the texture and particle size distribution of more
than 100 fine deposit samples taken from 18 sedimentation areas across the country were analyzed. The
results showed the dominance of silt (average 46%) followed by very fine sand (average 20%) that totally
composes 66-93% (average 83%) of deposited fine sediments. This indicates that coarser (> 2) particles
comprise the major partition of the SS. On the other hand, the texture of most samples is loam and silt
loam, which represents a medium to coarse texture. Therefore, the infiltration rate of the FWHS reduces
to an optimum level without becoming a limiting factor. It seems that some other factors including high
deposition thickness at an event, a layered structure with alternating clay layers and failure in plowing and

cultivation are responsible for reducing the permeability of FWHS.

Keywords: Floodwater harvesting, Suspended sediment size distribution, Soil water capacity,

Infiltration rate.
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