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ABSTRACT

Dez Dam as one of the largest dams of the Middlst Bas strategic role in development of KhuzestkinP
Considering dry and semidry climate and subdesiriate of some cities of Khuzestan Province asd due to
location of this dam in downstream of sub basinth welatively high sediment yield which caused lossome
useful capacity of tank in years following constioie,importance of the present study increases.grhsent study
has been conducted in upstream drainage basin afl@en with area GagingStations for regional anaysi the
suspended load and also determination of the sedilyield homogenous regions. In this study, baspsnand
physiographical, climatic and hydrological charadsgics affecting production and carriage of sedimeelating to
each one of the subbasins were prepared with GiBntgues. Then, relationship between productiospefcial
daily suspended load and independent variables stiitistical analyses, clustering and multivariaggression.
Results showed that Vanaee, Afravandeh(Biatoorfh8maran, Darehtakht, Drorood, Chamchit and Keshsalo
basins were included in the first homogenous grang SepidDasht, Tang Panj(Sezar), Tang Panj(Bakhtad
Telezang were included in the second homogenougpgRegression results showed the precipitatiotofaas the
most important factor in production of suspendeztllof sub basins. To study priority of specificiseht yield for
making decisions about prevention of water and, suib basins ending to Darehtakht, Dorood and Adraleh
stations had the highest sediment yield intensigurface area.
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INTRODUCTION

Sediment in drainage basins is affected by diffefactors such as climate, ups and downs and huaotwities.
Changes of sediment yield in drainage basins, #ng space changes, size and granulation of sedimnerdf the
most important sediment yield variables in drainbgsins. Determination and estimation of sediméitiyare one
of the necessarywatershed management and soitpostascience [1] That used for identification otical regions
of a drainage basin[4] . One of the most importaays of preventing sediments into reservoirs iscetien of
watershed management operations. Since area of isvextensive and watershed management of tive daisin is
not cost effective, it is important to determindtical sub basins in terms of sediment yield (ptipation of sub
basins)[3].

Increasing trend of lands destruction and extenkiu@an manipulations in different parts of natuegtipularly
water and soil increase erosion rate and sedinagmiaind damages resulting from it. For this purpdegermination
of the most effective factors in this process chowaaccess to optimal models and methods of cdimgoand
reducing erosion and sediment yield.

Goal of this research is to identity and gain ascts the most important factors affecting emergeand
intensification of sediment, determination of seelithyield homogenous regions and also identificatb critical
regions in terms of production of sediment in DemiDdrainage basin(Sezar River).

MATERIALSAND METHODS

Study area is a part of Dez river basin in upstredrdez Dam as Dez Dam drainage basin which is knaw
drainage basin of Sezar River. Area of this basih6213 krfand is located between"land 48 and 21' and 50
aslongitude and 31' and 84ind 7' and 34 as latitude.Annual mean precipitation in the stddigea has been
estimated from 150 mm peryear in the plain lowkatal 1800 mm per year in highlands adjacent to K
Production of sediment in Dez Basin has been eginaetween 300 and 3000 ton/kim other words, averagely
1.5 mm of soil is eroded every year. InDez Draindggsin, there are 36 hydrometric stations and 11
SedimentGagingStations were selected in Drainagenbly referring to Iran Water ResourcesResearch
Organization and Regional Water Organization (FegLi.
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Figure 1. Location of the studied stationsin drainage basin area

To present suitable model for estimation of sedimmoduction in sub basins, multivariate regren[4]was
established with forward, backwalideletion, entrance of all variables and stepwiséhotebetween values of tl
specific daily suspended load as dependent varaidephysiographical variables (length of the basid area c
the basin), climatic variables (average anrprecipitation, s&erage temperaturDe Martonnearidity coefficient
and hydrological variables (average annual flow rahinimum and maximum flow rates ) as independaribles
(Table 1).

Selection and determination of variables have Hmssed on criteria such effectiveness of sediment yield a
transfer, easy access, significance of variabliénstudied region and use of the said variablegher conducte
researches. Values of daily suspended load of gtation was calculated with statisticsSedimentGagingtations
and used as dependent parami

Area of each sub basin was determined with topdicamaps and drawing of area under basins endirnfe
studied stations and with GIS software. Considefiagle 1, the sub basins were divided in two grdagerms of
sediment yield. The first groupcluded sub basins with low sediment yield such asaéi, Afravandeh(Biatoor
Dokhaharan, Darehtakht, Dorood, Chamchit, SepidDaistt Keshvar in which average suspended loadg&88
tons per day. In the second group , sub basins asicFang Panj(Sar), Tang Panj(Bakhtiari) and Telehzang
located and have high sediment yield rate so traatyztion rate of daily suspended load is 9765 fmrsday whict
is 38 times as much as sediment load rate of teedioup. One of the reason is large aif sub basins ending -
the second group stations. On the other hand, attgntion to total sediment yield cannot indicatiical or
ordinary conditions of erosion and sediment productTherefore, it is necessary to determine sedirgield rate
in surface area to make acceptable comparison in tefrasosion intensity in all basins. On this basigh basin:
have been mentioned in terms of specific sedinwad In the following Table

To determine homogenous sediment yield regionkénstudiecregion, cluster analy{5] was done with differer
methods, average intergroup relationship, the seareighbor, full relationship (thfurthest Neighbor), center
gravity , median method and ward method using S&8®vare. Then, the best method was selected cenisix
tree diagrams obtained from different methods dsal specifications of the sub basi

RESULTSAND DISCUSSION

The variables which affect output sediment yield inraidage basin are various and abundant, therefiee of
multivariate regression method seems useful foesgto the equation which indicates suitable w@iatiip betwee
sediment and each one of te factors. Considering final regression equatiohilwwere selected as final mod
for each sub basin, the most important factorsctffg daily sediment yield were determined and s basis
suitable executive and managerial decisions wergentaisidering the mentioned factor or factors. Among
performed regression equations, the stepwise metvas] superior over other performed methods dueidgh
coefficient of determination; lower estimation erad limited number of independent param¢9]. Therefore
inclusion of powerful factor of precipitation inghregression equation obtained from this methodigkgn 1) for
production of specific daily suspended load in #tady area indicates clear and full relationshipwieen
precipitations orthe one hand and sediment yield on the other t

SEDSP= 0.002*PREC (

In the mentioned Equatic

SEDSP: specific daily suspended load ton/day/knm2)) BRREC: annual average precipitation (mm). Indtuelies
conducted by [6]arj@] , importance of fecipitation in sediment yield of the basin has beerphasized. Sinc
guantity and quality of this parameter are not asitee to human, it is not possible to managérite &and place an
all attentions are directed to water and soil pridd@ and alscplant vegetation. To determine sediment y
regions, cluster analysis was done for each sum lza®l considering the tree diagrams presenteduistering
method and based on specifications of sub bagiesyard method was selected as the best mi On this basis
the studied sub basins were divided into two homoge groups (Table 2) by passing through sepamit
euclideandistance in approximate distance of 7 filoenorigin.
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Table 1- Condition of Independent and dependent parametersin sediment gaging stations: prioritization of suspended load production in
the studied sub basins of Dez Dam

Daily Specific daily Area Lecr;fgth a?/r;:rr]:gle Maximum Minimum Average

Station suspended suspended load Kim? basin recipitation flow flow rate flow rate
load ton/day ton/day/kn? Kkm P n?m ratem3/s m3/s m3/s

Vanaei 6.46 0.108 60 12 900 2.34 1.18 1.67

Afravandeh(Biaton) 9.71 0.081 120 24 380 0.96 0.14 0.42
Dokhaharan 86.80 0.089 973 46 425 13.71 1.27 4.73

Darehtakht 83.30 0.038 2185 55 630 23 0.85 1.46
Dorood 147.60 0.056 2655 83 550 30.56 3.83 10.47
Chamchit 99.80 0.289 345 32 650 14.67 4.06 7.31
SepidDasht 1193.40 0.166 7174 101 780 102.58 19.4 46.9
Keshvar 434.60 1.293 336 24 750 11.26 2.05 5.75
Tang Panj(Sezar) 6877 0.731 9410 151 900 243.11 25.74 104.15
Tang Panj(Bakhtiari) 9685 1.506 6432 144 1050 321.23 80.53 150.17
TelehZang 12733 0.785 16213 142 875 572.37 127.54 269.27

Table 2- Prioritization of suspended load production in the studied sub basins of Dez Dam

Rank of specific Rank of total

Necessity of actions membership in ) . Specific
for water and soil homogenous Sed'me”‘ Sed'me”‘ suspended load Suspended Station
rotection rou productlon from productlon from ton/dav/km load ton/day
P group low to high low to high Y
Ordinary 1 5 1 0.108 6.46 Vanaei
Ordinary 1 2 0.081 9.71 Afravandeh(Biaton)
Ordinary 1 4 4 0.089 80.86 Dokhaharan
Ordinary 1 1 3 0.038 83.30 Darehtakht
Ordinary 1 2 6 0.056 147.60 Dorood
Ordinary 1 7 5 0.289 99.80 Chamchit
Ordinary 2 6 8 0.166 1193.40 SepidDasht
Very necessary 1 10 7 1.293 434.60 Keshvar
Necessary 2 8 9 0.731 6877 Tang Panj(Sezar)
Very necessary 2 11 10 1.506 9685 Tang Panj(Bakhtiari)
Necessary 2 9 11 0.785 12733 TelehZang

Homogenous region is the region which has condidesimilarities in terms

of hydrological, geological, topographical charaistics and plant vegetation [7]. There are siguaifit differences
between two separating homogenous groups in tefrparameters such as area , length of basin , danwesage

flow rate and daily suspended load and this diffeeeis clearly larger than difference of thesedexbetween sub
basins and inside the homogenous groups. Two typesioritization have been done for the studietl basins
based on total sediment and specific sediment érapand one or both methods can be used depeadeyual,

time and capital equipment, human force and otffectéve factors.

If control and reduction of the sediment to the damother reservoirs of hydraulic structures anesotered in any
form and material and human resources allow managemlanner to do so, it is more proper to prizgituse of
suspended load production criterion. But in caserajonal preferences are considered for allocatfofinancial
and human credits to control and reduce erosionsadiment yield in sub basins, specific sedimentpction
should be used because this criterion shows thé onitisal conditions of sediment yield of sub basseparately
from its volume and quantity. In this way, watemdhreanagement operations and other actions for tieshuof
erosion and sediment can be performed considenimgitization. Arab Khadari and Zargar(1995) in ady
mentioned sediment yield rate of drainage basamesccessible and acceptable criterion for gradaticub basins.
Najafi (2003) prioritized drainage sub basins ¢&lh&n and Sirjan considering annual sediment factor
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