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ABSTRACT: Sistan and Baluchestan province is located in the southeast of Iran and has a dry and
unfavorable climate. Due to environmental changes such as the drying up of Lake Hamoon and the
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occurrence of so-called 120-day winds, suitable conditions have been provided for wind erosion of  Revised: Apr. 12, 2022

the soil and the occurrence of dust storms and the movement of sand dunes at high speed. One way to
prevent this is to use natural windbreaks. Windbreaks are defined as barriers that reduce wind speed
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and usually use vegetation as a barrier. The function of windbreaks is to reduce wind speed, change the

direction and angle of the wind around the windbreak area. By locating and constructing windbreaks, the
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movement of flowing hills can be prevented to a large extent. The purpose of this study is to determine

the appropriate plant species in the province for the construction of natural windbreaks and select the

optimal sample using the distance-based method.
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1- Introduction

Sistan and Baluchestan province with an area of about
181532 square kilometers, equivalent to 11.5 percent of the
area of Iran. The province is desert and arid in terms of climatic
classification. Sistan is a dry land with very little rainfall. The
Sistan region is one of the regions where extreme events such
as floods and droughts occur in abundance and its special
hydraulic-hydrological and spatial conditions give unique
characteristics to that region. Located at the end of a closed
catchment, the complex hydraulic system of the Helmand
River and Hamoon Wetland, the hydrological conditions of
the Chahimeh Reservoir have created conditions that make
this area have a special position [1]

2- Methodology

Planting trees as windbreaks creates beauty as well as
tourist attraction [2]. Studies have also shown that the use of
native plants and green belts by 94% and 95.3%, respectively,
and dust by 64.5% and 68.4%, respectively, have reduced the
annual rate of moving sands [3]. The first step in creating a
tree windbreak is to prepare a list of trees and suitable places
for them to grow, which is a great guide for managing and
distributing trees to create a windbreak [4].

*Corresponding author’s email: dr.parsa@ihu.ac.ir

* Specifying the type of soil in the area

To select the type of plant species, first the type of soil
in the area and its characteristics must be determined, and
then the types of species that can be planted in this type of
soil must be determined. According to the results of these
experiments, it was determined that the soil of the region is
poorly granulated. This type of soil is very suitable for plant
species such as Haloxylon.

¢ Plant species of Sistan and Baluchestan province

The size of the province and the diversity of the climate
have led to the diversity of vegetation and the richness of
renewable natural resources. Vegetation of this province is
often scattered due to low rainfall, soil erosion, floods and
uncontrolled consumption. Climatic diversity in the province,
the composition of forest species is also different in the
province. Due to the importance of height, width and growing
conditions of trees, their information is shown in Table 1.

The world, is sand dunes [5]. Sand dunes A hill of sand
accumulation in the form of a hill is affected by the earth’s
gravity [6]. The importance of studying sand dunes is due to
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Table 1. Plant species information

Irrigation required Suitable growth temperature Height (m) Species name
Less 50 6-8 Acacia Nilotica
Less 10-25 4 Prunus Scoparia
Very Less High resistance to temperature 6-7 Tamarix
Less 16 4-5 Haloxylon
Normal 45 7 Pistaciaatlantica

Table 2. The final values

Species name SUM CD Rank
Acacia Nilotica 5.84 1.074 1
Prunus Scoparia 6.85 1.560 3

Tamarix 2.50 1.671 5
Haloxylon 3.88 1.613 4
Pistaciaatlantica 8.14 1.323 2

the effects they have on water and soil resources, plant and
animal life, and facilities and communication routes [7].

One of the types of natural hazards that cause a lot of
damage every year, especially in arid and desert areas of

A windbreak is defined as a barrier that can reduce wind
speed [8] Usually vegetation is used as a barrier. The effective
performance of windbreaks depends on factors such as height,
width or width of the windbreak, porosity and windbreak
angle with respect to the wind.

In this research, the plant species of Sistan region and the
soil of Mirjaveh region are studied and then, using

¢ Select the optimal windbreak using the method DBA'

The distance-based method (DBA) starts with defining
the optimal state of the overall goal and identifies good values
of the traits in the process. For practical purposes, the optimal
value for the attribute is defined as the best values that exist
within the attribute value range. In order to implement the
DBA method, assume that a set of n options are available in a
statistical study. Each of these options has m properties, based
on which one option should be selected as the optimal option
among all n options [9].

The distance-based method is used to define the optimal
state of different objectives. The AP vector is represented as a
set of optimal properties. Optimal values can be identified as
the best values available in this range. The AP vector should
consist of the best possible values of attributes that are very
difficult to obtain [10].

Finally, the DBA method is used to determine the range A,
which is the closest point to A.

! Distance based approach
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3- Results and Discussion

In the study of windbreaks, 5 types of windbreaks with 5
characteristics including height, irrigation ratio, price ratio,
ratio of appropriate number of planting and temperature
have been studied. To determine the optimal type, a matrix
of standard values is formed. Then standardized values are
formed using existing relationships. Finally, after forming
a table of standardized values, according to Table 2, in the
final stage, the optimal windbreak is determined using the
compound distance relationship:

Finally, the data are sorted from the least compound
distance to the maximum value, respectively. The lowest
value of the distance means that the desired feature is the
most optimal option to use, and increasing this value indicates
moving away from the optimal mode. In this study, the Acacia
Nilotica tree as the most optimal option were obtained using
the distance-based method.

4- Conclusion

This research is an experimental study based on field
observations from Sistan and Baluchestan region. In this
study, the effect of natural windbreaks on sandy soils was
investigated. After studying the plant species of the region
and then using the mathematical method, statistical analysis
of the characteristics based on distance, the following results
were obtained:

1) Due to the characteristics of windy sand soil and the
movement of sand dunes, the existence of windbreaks is
very important. Also, choosing a natural windbreak will be
very environmentally friendly. Disadvantages of windbreaks
include the need for protection in the early years, the
emergence of insects and some vermin.

2) In the laboratory study, the soil of Mirjaveh region
was selected as a sample. After the laboratory study, the
type of loamy sandy soil was determined. The maximum
porosity was 1.63 and the minimum density was 1.387 and
the minimum porosity was 1.34 and the maximum density
was 1.561. Finally, the results of the three-axis experiment
showed that the amount of soil adhesion is equal to 7 kPa and
the amount of internal friction angle is equal to 39 degrees.

3) The results of the present study show that the appropriate
distance for using a windbreak is 2 to 3 times the height of
the windbreak.

4) The DBA method is a distance-based method that
determines the most optimal option according to the available
parameters. In this method, suitable plant species in the
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eastern part of the province were determined, respectively
Acacia Nilotica, Pistaciaatlantica and Prunus Scoparia, each
of which can be used according to the suitable climate and
weather of each part.

5) Using DBAmethod AcaciaNiloticaand Pistaciaatlantica
species were determined as the most optimal tree species
for planting in terms of height characteristics, irrigation
ratio, price ratio, ratio of suitable number of planting and
temperature.
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Fig. 4. The results of the hydrometer analysis test
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Table 1. Results of min - max compaction test
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Fig. 5. The Chart Mohr- coulomb failure envelope obtained from triaxial test
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Table 2. Plant species information

3L 0y Gyl ) el slod gl oY pb agS ol
oS o- A-f  Acacia Nilotica ©,5 g o
oS Yo-- ¥ Prunus Scoparia 295 plob

P v Los 4 s YU Coglie V-F Tamarix ¥
oS \F o-¥ Haloxylon éu
Syene fo Y Pistaciaatlantica 25 dkus

halS g cblix jolais 4y 5oiS Sid g 38k @bl jl )l

0255 Sl olgie & 5 dlea I (553 SlaaisS Sl SB o3k Sl b
SB 3 3g350 Sl BB 5 sladieS 5l (6 )baw g o o3liiu]
ol s oman & fales 8ls] SB w4 oSy abs &
B 55)9 00 gliel as )30 (S0 lgis 4y 35 WS 2,8 1 l3)5LsS
S ypb ol p 5 (5> SlapSddl b ) adlbs oyl |
Ol SLbISB cw)p b e 5 il il (5jpolisS” ()]

0.39.}9{& JEl )aJ Sk Ca+2 9Mg+2 ¢+Na Lgtmuy ul).uo .A.u.‘?l)).) )f

Y54

Al el gl Jols i los s adlaie 1o
Ol o ol (K Gl o ate Sl sl eSS g by
{820 U1y JUS 5 iz 0)Se ol < Slnl HrS

13 o] ledtbl (ol 15 Lulys 5 Ly (gl cuenl cle 4
ol ol 03> ioles ¥ o)jled Jodo

S 05> 15 13 (6 )ll 5 (6, MeSS «eblS 0920 sl S 4y p3Y
QS Wigd pbol Ly a4 o lie cpl & Jhse 0wl cuenl b



YEVE B YE ¥ doxio VF ) Jlo A 0)loud OF 093 ¢S ool (o pos susie 4 53

1 12 Im
X21 Xzz : X2m (\)
Xn] Xn2 : Xnm

o3lisul Cilises Blaal disgy Cumdg i 5 sl alols e (09,
day S SRy Jl slegerme plyie 4 AP b & JSS )3 095 0
Guslie y3lie cp it Olgis & Glgice Ty dinte ol 9 se 03l LS
D5 0939 039050 (ol 3 a8 5y Slwlis

395 JSts Slao I (See lie oy Ik AP by ks
o g DBA 59y 5l [¥F] canl Hlgbs sl agl @ oliwd o
3 390 ol 295 o odlitul Cunl A &y abais oy 5005 a5 A e3gae
ol 0as 03y inles ¥V S jlages

s gl ol Sy B b 5ol g5  nSiioly aalllaa 3
oS Wloads (owyp lod g coilS Conlin S Cannd cuasd Cond ¢l
o3> JSis o Bllae Jlne polie (yupile bl a9 (e Sl
Dgud 0

et 0 3,0t 3l (5) 5 (¥) oY) gy 31 odlitl by (s

(¥ Jgia) 29

7 _an_ij
i S, (v)
_ ol
XJ:;i:] X;; (¥)
1/2
1< = \2
- X
{HZ( : J)} )

Ao 00 Jodo Billao o d)lilisl polie Jouo JuSiis 5l e
O (0 akuly) o8 pe alols alaly ) oslil b gy oSask 2l

23,5 0

2 5wl (SBL e b sl LBl e (Sl cady b oliol
SAR K ol ams o lis 1y )y dme GBS ao > O pedaws
ddlain 4 Cond 90355 Cons 5 (B0 syl 5| S8 °Cly HCo,?
[V T ams o lis 1y (o) sxe OS] sl
ool g 35 oSl 93 WUy 4 Glen 5 Ll5Y
e lmdi J.;..ob)) OLM’ . ddlaio 5 O}alﬁ: cuany Sk ul#ow &9y
OBl b awslio o 5 Saol IS jeb 4 a8 a8l Cowd dont oyl
0391 )15y55 2 ddlate olsm 9 OF bl b (g (6) 3o 51 ogiadlSl
S s > T dlse Ltalshl el (S Slusgas o Cuto b
oiliel el uiomed g S leidle dady Como e 13 40 5 0l

LIV 33,5 o0 (mly 5 yaud «jl) SB- (55905 g

OSwodly culzo -0
a8 pluil 5 baply c¥game sl 1) (ol sblje LSl
s Sl LT a8 auS e sl 03 5 1) g ol 5 48 e
g by dadgl ol o b Siol 5,8 Gl ol i 0wl
Cogby s 5 5y slacile Gl g Gl 3 @l ol
ildle o b iSle ) sl 4y 5l 45 cylo adsl gibuoslel L)l
ol lpord Byo 55l g loj g yol ol 5l (A6 NSt g Jiluso 5515
355 yole ol Wgh WY guase by b ol [YY] o LialS |y LI
b olgisn ly ol ol 48" st colBy p3 o138 dlge g Ol cy95 by (gl
Iy 8yl SY gato 4 Caus s laddy ) Ad) a5 oladisS Ol
ohg & Cagby g 5 slacale ply o b Siol jl cladls by Lials

DY o)l Slolyd sl I ainl sla Jls cylgl 1

DBA' g, 1 o5l b dugs oSwidl oS! -#
S B gy el iy L (DBA) ol e 2,
S o pasdie | B 50 s 50 lao Sl asd olie 5 0900 9
O Ol & Sy Gl elae cuslie Jlde (las Slaal 4l
sokaie 40 .0)l3 dgng b Shg puolie 0dgize > &S Do o iy yal ydlie
e S Nl lasgerme o 08 (58 DBA (i) siluodly
Shem chly a3 cpl 5l phS o e joywd j ¢)lel adllas
N el ple 3 4u 35 S Gl b Sy ol bl 2 o8 Wil o

DV 298 Cbwl dige 4 clgie 4 au )5

1 Distance based approach

Y5y,



Optimal Point

-_—

[¥F] aate s S99 acgosmo saidd Wid AP b .5 JSUS

Fig. 6. AP vector shows the set of optimal features

[¥F] )15 o8l alold ¥ JSu

Fig. 7. The real distance of the vector

Y&V



YEVE B YE ¥ doxio VF ) Jlo A 0)loud OF 093 ¢S ool (o pos susie 4 53

Sre p3le (s yilo V' Jgu

Table 3. Criteria values matrix
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