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ABSTRACT

More than75percent of Iran is located in arid and semi-arid and wind erosion is one of the most important
processes in these region. Vast areas of Iran have been out of ecological balance due to natural factors and human
activities that these leading to land degradation and desertification. Wind erosion, sediment transport and dust
storm among the first evident results of this destruction. Among these, wind is the main cause of erosion in these
areas, detaching sediments from one place and depositing them in another. Identification of detachment zones must
beinthefirst priority. Source identification of the sedimentsin Konarak region is carried out in this study that used
from the method proposing by Ahmadi and Ekhtesasi as well as composes by two stages of finding the orientation
and the position of the facieses of detachment zone. With using by this method the facieses were recognized to be
agricultural lands with small sand dunes and nebkas, poor rangelands with semi-active nebkas, semi-active sand
dunes with small nebkas, active sand dunes and sand sheets, abandoned agricultural lands with semi active sand
dunes, and riverbeds and streambeds. Results show that the major causes of sediment detachment in these facieses
arethe recent year drought, poor vegetation and destruction of vegetation.
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INTRODUCTION

Iran is located in a desert belt, with arid and isarid regions constituting 75 percent of its taata [1]. Vastness
of Iran’s deserts encouraged the authors to agisegsomorphologic properties [16]. Enlargementraf’s deserts
together with the destruction of resources hasgified the critical state of the country’s aridlasemi-arid regions
[13]. Increasing population growth rates, resoulic@tations, and disrupted ecological balance daehtiman
manipulation of nature, especially in recent desades led to some problems in the country[15,34AR%ng
these can be mentioned destructive flooding anémebsion in highlands and wind erosion in agtigal lands of
arid, semi-arid and semi-humid regions[16]. Windthe main cause of erosion and destruction, deigchoil
particles and depositing them in another placeceSimind erosion is composed of the three stageketafchment,
transportation and deposition, all these threesasea faced with serious damages and challenglelgafification
of detachment zones is one primary principal oftidiing and fighting erosion, since after detaciieones are
identified, one can focus on the causes, rather tta effects, and take executive actions accolgihd 3].

Operational measures are being taken to fight wiadion in 14 provinces, at the moment, but comgigehe vast
desert area of the country, which is estimatedet®@4 million ha, the vastness of sand zones, ettina be 13
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million ha, and considering the measures taken Farests, Range & Watershed Management Organibatiba

last30 years, there is yet a long way to go. Spepiflicies and a proper outlook on controllingfshg sand are
vital to preventing high costs[13]. Considering tingportance of the aforementioned issues in dewap@an

overview of the facieses, the types, and the wfitse detachment, transport and deposition zahespbjective of
this project is to identify geomorphologic issudgte region. Due to the importance of erosionrid aegions, a
fair deal of studies has been carried out in tielslf providing executive administrations with piieal, fundamental
information. Ardonin his paper named “Dynamics ebkas superimposed on a parabolic dune and tHeut &

the dune dynamics” concluded that there were naifgignt differences between the rates of erosiepdédition of
the five study points placed in each nebka. Howetleere were significant differences between thesraf

erosion/deposition of the nebkas on the dynamimseds of the dunes, due to the emergence of sorubise crest,
which trapped sand and increased the crest héigktsand trapped on the crest was not depositédeolee side.
In that case, the dune becomes narrower, high#ir,amconcave shape, during the transformation fadmarchan to
a parabolic dune. Negaresh[23] in his paper calBmbmorphologic analysis of sand dune growth pattéreastern
parts of Sistan plain in recent droughts” foundt tttee high velocity predominant wind resulted irbstantial

movements of sand dunes, and also made large daalages to the farmlands, residential areas, rda@idgstion

channels, equipment, etc. over which it blew. Tiuelalso suggests that in the coming years thdopnenant wind
will be a great threat to Chah-Nimeh water resesyaihich are the only source of drinkable wateBistan.

The importance of the region, due to the existingaticasting and military installations in thereveal as its

encircling residential areas, farmlands and thedfak-Chabahar connecting road has made investigmi@rested
in aeolian detachment and transport patterns ofs#ments in the region. The region encircles dbast of
Konarak, including the northern coast of the GdlfGiman and the Persian Gulf. Lots of the sand duiebe

region once used to be fertile lands and were deghas a source of agricultural production andrimedo the
lowlanders. Due to severe damages to its agri@lliands, however, the region is currently in dical state.
According to their responsibilities, the relevamggans have taken actions to carry out desert grgemiojects in
order to battle growth of sand dunes. Becauseeéttensiveness of the issue, however, the probfesand storms
is not solved yet, and the region is still in dical state.

The aim of this study is to introduce the resealam in Konarak region which involves field obsdiwas and
investigations to identify the facieses presenthi@ deposition zone in order to plan and managertifisation
measures.

MATERIALS AND METHODS

Case study

The study of area is located between 2840107todB288ngitude and 733558t0747693 latitude in the UTM
system. This area restrict from north and northwedtlikshahr city, from southwest is limit to Jaskea of the
Hormozgan province in Iran, the south is by the gfilOman and the east curb in the range of Chabiahban.
The main river in the region is the Rabch that eses from the heights of Nikshahr and after a Idiggance
entering to Oman gulf. Coastal dunes with a heiftimeters along the coast have formed and therityags these
hills have been active and moving. In the studyadresummer there is monsoon rainfall and so inwirger
systematically regime that influenced by the originthe Red Sea and the Mediterranean. Most ofdah#all in
autumn and winter, and the long-term average rtkiafe 94.98 mm and the average temperature estitoat
26.6°C. The average relative humidity was 65%,ntlean wind speed is 6 knots, the prevailing southwesl and
40% is the percentage of calm winds. Geologicdily study area is part of the Makoran region and tdBows
from the nature of the zone. And in the long tehm &average potential evapotranspiration estimatetd 80.3 mm
in the region.

Methodology

Lots of methods have been proposed for identificatdf erosion facieses in arid regions. Since nodsthese
methods are open to personal biases, and idetitificaf the facieses requires great precisionntieéhod proposed
by Ahmadiand Ekhtesasiis employed. The resultsinétbby using the method are presented in a calectamed
“Originating sand dunes in Yazd-Ardakan region” ligled by “Iran Forests, Range & Watershed Managgme
Organization”.
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Fig 1.Location map of the study area
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Fig 2.Stages schematic of work in this research

In first section the questionnaiveas designed to collect general information on steges ofwind erosion, the
direction and the intensity of the erosive windsj also to identifithe winds of the region and to benefit from
views of the local peoplépart fron providinginformation about the socioeconomic effects of wamdsion on th
region, &amination and analysis of the collected data dafdymportan information abot the direction of the
erosive winds and the location detachment zones as experienced through yéamsal pictures and satelli
images of different time periods were studied teniify the direction of sand dungrowtr and the direction of
detachment zonesnd to estimate the extent the sand dunes. Aerial pictures of the years 13w 1845, an
satellite images from Lands Satellite were use and proved to be beneficiddield investigations were carried
and GPS points were collectedverify the data from the aerial pictures and si¢elimages Field operations and
field investigationsvere carried ovand 1:50,000 scale topographic maps and 1:2504206 geological ma| were
used to yielda comprehensive collection of data abole sand dunes and other facieses. Identificatioth®
intensity, length and persistence of the windsthe region is highly importantJsing the data available in tl
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region’s stations and other data related to thedwagimes, wind streamlines were drawn for the winfl the
region, and the average wind rose for the regionficned the results from the questionnaire and fib&l
investigations.

In the second section Considering the importandbefegion’s morphology and with the aim of samglirom the
facieses and examining them through interpretatibmerial pictures, satellite images, topographitaps and
geological maps, field investigations were conddidteidentify the geomorphological unit types aadiéses, and
to determine facieses of deposition, transportdembsition zones, afterwards.

RESULTS AND DISCUSSION

1. Identification of units, types and faciesesta tegion
Final studies revealed that the region under shadithe two geomorphological units of pediment plagy a, each
containing different types and facieses.

1.1. The pediment unit

Pediment units are of vital importance in arid oegi. Since the pediment unit covers a large patiefegion, and
also because the region’s agricultural lands, estidl areas and actually its entire life cycledmcentrated in the
pediment unit of the region under study, the uldyp an important role in providing groundwater amdierground

water, and has a great effect on the economictgituaf the villages and the residents. The urat th located at the
bottom of the high lands, is the extension of tr@nmmock layer of the mountains, and is convexranf. The unit

consists of the two types of erosional pediment aodered pediment. Most of the region’s vegetatisn
concentrated in this unit.

1.2. The playa unit

The playa unit is the lowest drainage surface efrggion, and includes horizontal layers covereith fihe-grain
sediments. Fine-grain clay, mud and such clasticmsents as sodium chloride and sodium carbonatelaserved
in this unit. The unit includes one type, whictaiBumid one, and two facieses.

The erg is influenced by northeast winds in colchthe and by northwest winds in warm months.

2.ldentification of the facieses in detachment zone

Identification of the facieses in the detachmemtezis a delicate and complex task. Using the puldiws obtained
from the questionnaire and comparing them withréseilts of the field investigations six facieseseniéentified in
the detachment zone. These facieses will be destiibwhat comes following.

2.1. Agricultural land with sand dunes and smalikaes

This facies includes agricultural lands. Theseadiral lands are traditionally cultivated withcsucrops to fulfill
the needs of the region, and part of the needshaErucommunities. Agricultural lands of this regiare ridges
which are influenced by small nebkas. These nab&aba starting point of the erosion process whighpens due
to ploughing of agricultural lands, and the graans then transported by erosive winds.

2.2. Poor rangelands with semi-active nebkas

This facies includes rangelands which have losir tfeal function and are experiencing more and noigcal
stages day by day due to the recent year drougbéssive grazing of livestock, fires and cuttingloé shrubs by
the residents to be used as fuel. The villagerglaut of the national plan of Balance between liwek number and
grazing capacity and the relative organs lack afceon about supplying alternative forages haveltesiun an
alarming prospect for the regions ecosystem and@mment.

2.3. Semi-active sand dunes with small nebkas

The facies includes semi-active sand dunes withlsmelakas, which are located in the coastal sedirtramsport
path. Although the vegetation of the facies hasdeed the intensity of detachment and transposediments, it
has not yet brought about a stable situation irfdbies.
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Fig3: The map of facieses in region

2.4. Active sand dunes and sand zones

This facies includes active sand dunes and sandszand has different geomorphic forms. Due tcedaphic
nature, the facies is highly sensitive to wind @osis easily moved by winds and has the lowestdwerosion
threshold velocity.

2.5. Abandoned agricultural lands with semi-acgaed dunes

This facies includes barren and abandoned landighwdould be used as agricultural land a long tage, due to
good agricultural conditions like the presence afev and equipment. Because of the present liroitatihowever,
they are not used as agricultural lands any moneorg the present limitations, lack of annual rdirigathe main
one. Currently, these lands have little agriculty@tential, and are faced with salinity since ttzeg formed by
deposition of Makoran formations in the plain.

2.6. Streambeds and riverbeds

The facies includes riverbed sediments which atadthed from the upstream by water erosion and gpesited in
the downstream. The sediments are also detachediry erosion and constitute a great part of theliaeo
sediments deposited in residential areas, agri@lltands and the installations in the region.

CONCLUSION

Protection and exclosure projects are carried authe region, by General Office of Natural Resosread
watersheds of Sistan-va-Balouchestan, almost eyeay. Unwise human interferences in the region #red
disturbance of environmental balance have intessifland degradation and desertification of the argi
Application of traditional methods of animal hustan poor livestock management, and the fact thatcommon
type of livestock is small livestock with goats thgimost common have facilitated wind erosion aadgport of
sediments. To battle desertification, it is critliggmportant to handle these factors appropriaté§jthout focusing
on the real origin of these problems, any executistion will have just short-term impacts, and waesult in a
permanent solution of the problem. AdditionallycKaof fuel for the residents and lack of forage ttogir livestock
has led to extensive cutting of shrub and destnctf vegetation. Preventing the restoration ofetatjon,
consecutive droughts have further intensified thabjem, signaling a critical future for the enviroent and the
natural recourses. We are going to witness compmletgruction of natural resources and enlargeméstindy
regions, which will ultimately result in the reside’ leaving the region. Finally, it can be saidttthe best region to
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battle wind erosion and to take executive meadsrédse detachment region. We hope that effectiwetaipful will
be taken accordingly through executive projects.
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