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ABSTRACT

Research has found that in Iranian desert regidresunsurpassed way to deal with wind erosion ndghbringing

the detachment area’s erosion to a halt. In additio less cost of coping with wind erosion at teeadhment area,
the chance of success might be higher though sempesiion areas have faced up with a high devagdiorce of
wind shear that mitigation in these regions is ighter priority. Hence in the current work we aresking to identify
hazard zones of wind erosion in Zabol district gmidrity them. In order to identify hazard zonesSistan plateau,
source tracking of sand dunes in Iran (EkhtesasihAdlii proposed method) was conducted. This methosiders

influential factors in determining detachment reggoand encompasses a regular and step-wise paitietuify

detachment, transportation and deposition zonewinél erosion. To track the source areas differeiteda were

regarded as field observatories and questionnairaerphological analysis of sand dunes, and analg$isvind

regimes to ascertain the prevailing winds. Accogdio the studies this was concluded that Sistatepla which
spans over 15197 square kilometers encloses abti80B hectares of hazard zones distributed mamlazinak,
Niatak and Tasouki-Rigchah. To priority them acdéogdto the infrastructures under effect Jazinak esrtop and
is followed by Niatak and Tasouki-Rigchah.
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INTRODUCTION

Wind erosion is main factor of erosion in arid a®miarid region and observed unfavorable landscéie are
desert sand seas and sand dunes forms [1 andiBH aAdsion happened in all arid regions of thelvand even in
sub humid to humid region and caused to extensiweagie. The results of studies showed that damageddy
wind erosion is severe in dry years [5]. Wind esosis including detachment of soil particles, trzors and deposit
of soil by wind.

MATERIALS AND METHODS

Site description

This research studied in the Zabol district, iiasisva baluchestan province, southeastern proahban (figure 1)
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To identify hazard zones of wind erosion in Sighéateau, Iranian model of source tracking of samged (Ahmadi-
Ekhtesasi) was conducted. Being primarily a prattiay to originate wind deposits, the Ekhtesasinadi method
includes influential factors in the identificatiaf detachment regions [6;7 and 8]. Overlooking amféuential
criteria isn't likely to spark interruption throughe process because of so many criteria includefthtl out the
origins of sand deposits and evaluating resultsteacy. More on that, including an assortment @éca in finding
sand deposits’ origins causes interactions amoegctiteria and step the accuracy up. Of the resilsdapting
such a regular and step-wise pathway, less costranré simplicity are worthwhile end results [1].elmethod
could be split up into two separate steps namelyrcgo orientation and source site selection. In gbarce
orientation step, field observatories and questines, analysis of satellite imageries for différéime steps,
morphological analysis of sand dunes, and anabfsigind regimes to ascertain the prevailing windc@ding to
observatory stations) come into aid. As three vaffdeted regions are detected in Zabol plateauntbst proper
method for source orientation and the most inflizériactors determining wind erosion were identifig and 4].
The components identified during source orientation Ekhtesasi-Ahmadi method, include analysis of
geomorphological facies prone to erosion with ersjghaf the morph dynamic characteristics of windotder to
make a link between detachment and deposition armagphoscopic analysis of sand dune particles ahdr
patches of detachment area is inevitable. So giraiing detachment trajectory in susceptible fatles areas of
high sedimentation ratio were identified. Accordiogthe reference table the severity in detachnesnsition and
deposition areas is evaluated. In this manner,ctigiant area is categorized into severe (0l1), medafh and
slight (03), transition is classified into sevetg) (and slight (t2) and deposition (s) is dividedbi active (s1) and
stable (s2). In this investigation, despite thék latidentification of transition areas and givére fact that transition
areas act as the detachment areas, these zonsspamated as the detachment zones [4, 9, 11 andAftBt
separating the detachment, transition and depos#ieas, these are prioritized according to thmeplications on
social characteristics and economical infrastriesuand the areas of higher severity are callettalritenters. In
order to prioritize critical centers of wind erosién Sistan plateau according to the severity @fsien in the
detachment, transition and deposition areas whilesidering the damages imposed on housings, famwasls,
important economical and biological resources sty has been carried out.

Zabol district (study site)

Sistan va Baluchestan province

Figure 1: study site location in Zabol district, Sstan va Baluchestan province, southeast of Iran
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RESULTS AND DISCUSSION

In this research so described in methodology, taciors are surveyed and identified including: theaathat
affected by wind erosion and crisis centers of wenaksion in Sistan plain. Therefore obtained resrdsent in two

distinct sections.

I dentification area affected by wind erosion (detachment, transition and deposition) in sistan plain

From all sistan plain, Jezink, Niatak and Tasugéhiah region are faced with the mobile sand durtk veind
erosion problem ( in the recent years because ofireed droughts, Hamoun lake surface is changesatal
detachment place). The figure 1-4 showed areataffely wind erosion in Zabol city and table 1 shdvesea

affected by wind erosion including detachment, sithon and deposition region separately.
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Figure2: the range of area affected by wind erosiom Zabol city
Tablel. Affected areas in different areas of detachent, transition and deposition in Sistan plateau
total Deposition areas (Hecta Transition areas (hectar Detachment areas (hecta Affected aree
total S3 S2 S1 total T2 T1 total 03 02 01
95920 12739 2107 9227 1405 34529 28279 6250 48652 6318 34834 7500 Niatak
13905 2344 - 1094 1250 5858 2422 3436 5703 - - 5703 Jazinak
142628 34187 5143 13786 15258 45738 20687 25051 62703 11570 51133 - Tasouki-Rigchah
25245. 4927( 725( 24107 1791: 8612°¢ 5138¢ 34737 11705¢ 1788¢ 85967 1320: Total
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Figure 3: scenery of the detachment area of higteserity in Zabol district

Figure 4: scenery of transition area with medium seerity in Zabol district

Figure 5: scenery of deposition area of slight sexty in Zabol distinct
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Table 2: area and position of wind erosion crisisenters together affected biotic and economic soursén Sistan plain.

affected area extent with wind erosion (ha) Map name Geographic coordination
- The area of transition Prevailing and  and code . The name of
Z?Jtril The area of deposition zone Jone The area of detachment zone erosivewind  Topography ar:;a width Length region affected
side with scale by wind erosion
Sum S; S S Sum T, T, Sum O; O, O, 250000 1 to from to from Y
Doust
mohammad
khan 525 548 248 213 . .
95920 12739 2107 9227 1405 34529 28279 6250 48652 6318 34843 7500 Northwest NHA41-2 95920 531 530 662 661 Miankangi
Zehak
NH41-6
Zehak o565 045 044 629 ’
13905 2344 - 1094 1250 5858 2422 3436 5703 - - 5703 Northwest NHA41-6 13905 230 530  ©61 61 Jezink
Hamoun 44 500 516 44
142628 34187 5143 13786 15258 45738 20687 25051 62703 11570 51133 - Northwest lake 142628 ',30 }30 >’61 >’60 Tasugi-rigchah
NH41-5
252453 49270 7250 24107 17913 86125 51388 34737 117058 17888 85967 13203 - - 252453 - - - - Sum
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I dentification crisis centers of wind erosion

Three crisis centers of wind erosion recognizesistan plain. These crisis centers are includirzinBe Niatak and
Tasugi-rigchah region. In table 2 have presented @and position of wind erosion crisis centers ttogrewith
affected biotic and economic sources in Sistampl&dtal annual damage resulted from wind erostisisccenters
in Sistan plain are estimated 16815.683 millionIRkiaTable 2 showed areas and position of windienosrisis
centers together affected biotic and economic ssuand their preference and sources prone to damage

CONCLUSION

Table 1 shows total area in Zabol that affectedvind erosion is over than 252453ha. Around 11708%f this
area are belonging detachment region that from réggon, 13203ha, 85967ha and 17888ha have higimsity
(O,), medium intensity () and low intensity (g) respectively. Transition region in this city iges than 86125ha
that 34737ha of it has high intensity;nd its remaining has low intensity,JTDeposition region in this city is
49270 ha area that 17913ha, 24107ha and 7250lzatare (3), semi active (§ and low active (§ respectively.

Niatak affected region by wind erosion

Niatak are located in east of Zabol city with asaaof about 95920 ha. Study area is located irfl81fo 61° 48 E
and 30°48to 31°25 N. its detachment region is including: Hamoun lake in north of region, some of mobile sand
cause of the movement of smuggler’'s cars in lakedral Afghanistan country Niatak river bed, Bamchl stream
and agricultural land in the time of 120days stomSistan plain and recent years drought. Transpamion is
including river bed and it's around lands. Transpegion has a low distance from deposit region thached to
border Joint River in end and so attacked manag#s such as Jahangir, Mirzakhoun, ali Akbar Mokakin,
jungle koud and etc. This range is located in 1G@80maps scale with names Doust Mohammad khan ahdkz
that have NH41-2 and NH41-6 numbers respectively.

From total affected area by wind erosion in MiargiafiNiatak), Around 48652 ha is located in detachtegion
(7500ha, 34843ha and 6318ha have high intensify (edium intensity (¢) and low intensity (g) respectively).
Transition region in this region is 34529ha thab@2a of it has high intensity (fand its remaining (28279) has
low intensity (T,). Deposition region in this region is 12739 haaateat 1405ha, 9227ha and 2107ha are actiye (S
semi active (§ and low active (§ respectively.

Jezink affected region by wind erosion

This region is beginning from 5km southwestern abdl city with an area of about 13905 ha. Studw édocated
in 61° 29 to 61° 44 E and 30°45to 30°55 N. Beginning of detachment region is Nahrab riked and after
transition from Firouzei and Baghak village, sonfis@ands deposition in behind of numberl Shib Aaénclel and
around land of Badil village and Ghale kang andai@mng sands reached to Aliabad, Louf, Khalegh&adgipaein,
Nime Chaharom and Khatam hole in end of points. Ma@r of deflation region in this Erg is both agiiural land
and remainder alluvial from flood of 1990 that ifwex high range around Firouzei, Baghak and numbhehnel
villages. This area is named Zehak and NH41-6 numibehe topographic map with 1:250000 scale.

From total affected area by wind erosion in Jez6%)3 ha is located in detachment region (totaB&@athas a high
intensity (Q)). Transition region is 5858ha that 3436ha ofas tigh intensity () and 2422ha has low intensity
(T,). Deposition region is equal to 2344 ha (1250hectsve and 1094ha is semi active).

Rigchah and Tasugi affected region by wind erosion

Tasugi-Rigchah is located in 60°'44 61° 16 E and 30°00to 30°44 N with an area of about 142628 ha. This
region is without residential district. This range involving two region (Tasugi in 80km distance Bébol
southwestern in east of Shileh stream and Rigandl20km distance of Zabol center in west of Shdtzkam) that
are located in end of Sistan province in south. d&@s storm blown from northwest to southeast isseao sand
detachment from Hamoun Hirmand dry bed and aroandeland in drought time and lake outside in wetrye
These sand dunes move from Zabol-Zahedan roadcateAfghanistan boundary and encompass 20km boundary
road. Sand dune morphology is Barkhan and longittuiees. This range is located in topographic mafh wi
1:250000 scale by names Hamoun to number NH41-Betioned this region is including two distinctisen by
names Tasugi and Rigchah that its south partcatdd in Zahedan city from ministerial-politic aspbut all their
area considered in Zabol city.

From total affected area by wind erosion in Tagigghah, 62703 ha are located in detachment re@@@h33ha
and 11570ha have medium intensity,)@nd low intensity (g respectively). Transition region is 45738ha that
25051ha of it has high intensity [jTand 20687ha has low intensity,JTDeposition region is equal to 34187 ha
(15258ha is active, 13786ha is semi active and 54 8tlow active or no active).
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