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Extended Abstract

Introduction

Wind erosion is one of the natural and important factors that contribute to desertification and land
degradation in semi-arid, arid, and hyper-arid regions. Wind erosion is more likely to occur in
these areas, which encompass 40% of the earth's surface, due to drought and low soil moisture,
limited vegetation, soil characteristics, and erosive winds. Sand transport by erosive winds is a
common wind process in arid and semi-arid regions, and it has become a widespread global
problem. The biological and economic resources are damaged by this process. To control wind
erosion and stabilize shifting sands in these areas, a barrier can be used to reduce wind speed to
less than the threshold speed of wind erosion. Depending on the purpose, sand barriers can be
used in different heights, dimensions, and arrangements. One of these barriers is a straw
checkerboard barrier. The use of this method began in the Soviet Union; then it was transferred
to China. Ghana, Egypt, and Mongolia have also introduced and used it in a limited capacity.
Sand barriers have a long history in Iran, but their use has declined due to limited and scattered
applications. Barriers can be constructed in every region using materials like reed plant stems,
cotton plant stems, palm tree leaves, and straw. The aim of this research is to evaluate the
efficiency of a checkerboard barrier made from the stem of a reed plant in stabilizing shifting
sands. Compared to other materials, their use is cheaper and does not cause any environmental
pollution in nature. By controlling wind erosion, improving the conditions of the area and
reducing damages caused by the shifting sands, it leads to achieving sustainable development.
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Material and Methods

The research was conducted in the sand dunes surrounding the village of Hossein Abad Mish
Mast in the center of Qom province. The results of the sand rose and wind rose demonstrate that
the winds in this region are multidirectional. This research examined the feasibility of utilizing a
checkerboard barrier made from reed stems. In order to attain this objective, the surface of a sand
dune was covered with the barriers mentioned. The height of these barriers was about 20 cm. The
characteristics of sediment grain size were assessed by sampling the surface of the sand inside
checkerboard barriers and the control dune in this research. Also, mode, average diameter,
skewness, and sorting were investigated. A stabilization efficiency coefficient was calculated to
evaluate the impact of the barrier on stabilizing sand dunes. For this purpose, wooden stacks were
installed in different parts of the dunes in such a way that they could well express the amount of
sand detachment and deposition, and in general the changes in the mobility and displacement of
the dunes. The checkerboard barrier's concave shape was measured by installing steel stacks with
10-cm intervals vertically inside a cell on the windward side of the dune. Weekly monitoring of
the steel stacks resulted in the drawing of the concave curve of the barrier in Excel.

Discussion and Conclusion

The reed stem barrier's sediment grain size characteristics showed that it had a significant impact
on the accumulation of fine sand particles compared to the control. Consequently, the particles
are scattered within the diameter layer of 250-125 microns, while the granulation analysis before
the barrier and control dune was implemented revealed that approximately 64% of the particles
were scattered within the diameter layer of 250-500 microns. The control dune sediment
granulation analysis showed that the particles' average diameter increased by 45.5% from the
control dune sample before the barrier was implemented. The reason for this is that the activity
of erosive winds in the region has increased. The wind flow passes a large amount of sand particles
over the dune due to the intensity of wind erosion in the region. Smaller particles are transported
and larger particles remain on the surface of the dunes due to the absence of barriers in the way
of wind and sand flow. According to the concave shape of the checkerboard barrier, a small
amount of sand particles was observed in the examined cell. The concave surface was not formed
during the study period. The height and density of the reed stem barrier are the reasons for this.
The height of the reed stem barrier, which is 30 cm, and its semi-denseness caused the flow of
sand and wind to lose its energy upon hitting the first rows of the barrier, and deposit the sand
particles in the first rows. Therefore, there is a lack of particle deposition in the middle grids of
the dune. Using reed stem barriers to control wind erosion is one of the appropriate and effective
measures that stabilize the surface of sand dunes. In fragile ecological conditions of desert areas,
where it is not possible to establish a plant without support, this method is highly effective.

Keywords: Sand and Dust Storm; Stabilization Efficiency Coefficient; Concave Curve; Sand
Barrier; Erosion — Deposition
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Introduction

Desert pavements, which are one of the drylands landforms, play a crucial role in the processes
of these ecosystems. Desert surfaces that are covered in stones, rubble, and sand that can't be
carried by wind are known as desert pavements. The identification of areas that have desert
pavement and the estimated percentage of pavement coverage, as well as the sensitivity of the
land unit to wind erosion, can lead to the identification of critical centers of wind erosion. Creating
a detailed surface map is the initial step towards quantitative analysis of this role. Remote sensing
technology is an effective tool for identifying and classifying landforms because it produces
satellite images with spectral and spatial resolution, and it can also be a valuable tool for
classifying desert pavements. Satellite images have been used in research to reveal the desert
pavement. In these studies, the land cover classification method has been used to distinguish
between the desert pavement surface and other types of land cover. Satellite image classification
methods can adequately distinguish between desert pavement surfaces and other land covers.
Knowing the percentage of paved stones in the region is of special importance in the study of
natural resources, particularly in desert zones. Remote sensing techniques can be used to separate
desert pavements, and their integration with field observations and statistical methods can help
improve the estimation of the percentage of desert pavements, especially in vast, inaccessible and
remote areas. This study is aimed at defining a model to estimate the percentage of desert
pavement by employing statistical methods and satellite images to explore the possibility of
estimating the amount of desert pavement coverage. The correlation between Tasseled Cap
Transformation (TCT) bands and ground sampling points of the pavement percentage was utilized
for this purpose. Finally, a map of the amount of desert pavement coverage in the study area was
prepared.

Material and Methods
The study area falls within a 20-kilometer distance of Yazd city, situated at north latitude 3526361
to 3551713 and east longitude 215108 to 238866. A long strip runs from Khezrabad mountain
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upstream to Ashkezar and Zarch cities downstream, and it is composed of coarse, medium, and
fine glacial plains. The study area's boundary was determined using topographic maps, aerial
photos, Landsat ETM images, and Google Earth images. Geological maps, lithology units, and
geomorphological facies were prepared based on the UTM coordinate system of the study area.
The percentage of desert pavement coverage was measured on 27/12/2023 using the
aforementioned maps and stratified-random sampling method. The OLI sensor image of the
Landsat satellite was obtained simultaneously with the field sampling date. The initial process
involved performing pre-processing operations on the satellite image, including radiometric and
geometric corrections, to prepare it for processing operations. In the image processing stage,
Tasseled Cap Transformation (TCT) was used and images of brightness, greenness, humidity,
fourth, fifth and sixth bands were extracted based on standard coefficients for Landsat 8 satellite.
After that, the TCT bands' numerical values, which were related to the locations of the sampled
points on the ground, were retrieved. Pearson's correlation coefficient was used to calculate the
statistical correlation between ground pavement coverage and TCT bands. Using a factor analysis
method, the suitable variables were determined to prepare the desert pavement percentage
estimation model. The desert pavement model was created using a stepwise multiple regression
method after determining the appropriate variables. In this method, the values of one variable
(dependent variable Y) were estimated from the values of two or more variables. (independent
variables X1, X2, ..., XP).

Discussion and Conclusion

To determine the most suitable model for estimating the percentage of desert pavement, factor
analysis was used. Tasseled cap transformation functions were used to present the characteristics
of soil brightness, greenness, and moisture in six distinct maps. The indicated indices are a single-
band index that ranges from zero to 1. The problem is more easily distinguished when the values
are close to zero. Statistical correlation between the percentage of pavement and six components
of TCT by Pearson's method, indicate a significant correlation at 1% between the components of
Brightness, Greenness, Tasseled Cap Transformation 5, and the percentage of pavement
coverage. The highest correlation coefficients between the percentage of pavement coverage and
the Brightness components and TCT (respectively 0.64 and 0.62), and the lowest one related to
the humidity component, were estimated at 0.02. The principal component analysis algorithm in
the factor analysis method detected the selected indicators of Greenness and Brightness by
analyzing the input data output. Greenness and brightness variables were considered independent
variables. Their relationship with desert pavement was investigated as a dependent variable using
the stepwise regression method. The selected model shows the relationship between the amount
of desert pavement and the Greenness and Brightness variables, with a correlation coefficient of
0.61 and a standard error of 23.2. The obtained model can predict approximately 61% of surface
pavement changes in the study area. The connection between the bands obtained from Tasseled
Cap Transformation 5 and the ground collection points of pavement percentage was employed
for this purpose. At last, a map of the desert pavement coverage in the study area was created.
The research’s findings indicated that a suitable model for preparing a map of desert pavement
percentage can be created by combining ground observations with statistical methods and satellite
images.

Keywords: Tasseled Cap Transformation; Factor Analysis; Desert pavement; Landsat8
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2 Tassled Cap Transformation (TCT)
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Extended Abstract

Introduction

Khuzestan province is one of the main hotspots of dust generation in Iran due to special
geomorphological and climatic conditions, which expose it to the highest amount of dust. The dust
hotspots of Khuzestan are located in seven areas with an area of 350,000 hectares, among them. The
dust hotspot in the south and southeast of Ahvaz (dust hotspot No. 4) is the largest and one of the
most critical dust hotspots in the province. Rehabilitation projects prioritize this location because of
its salinity, alkalinity, and severe climate conditions. Identification of plant species is the first step
in rehabilitating these ecosystems that can withstand environmental stress, decrease ecosystem
interference, and provide more ecosystem services to local communities while protecting water and
soil resources. The above goals can be achieved by planting native species, which also increases the
chances of species adaptation (establishment and survival). Numerous studies have been conducted
to determine the most suitable species for land reclamation. A researcher is investigating the
possibility of planting, establishing, and supplying fodder for four species of halophytes in the
Migan Arak desert. The study's findings indicate that Halimion verrucifera, a native species in the
region, is more advantageous in terms of fodder production and palatability. Therefore, cultivation
of this species is recommended in this area. In another study, researchers evaluated salt-resistant
wood species for land reclamation in Australia. This study focuses on comparing several species
from Eucalyptus, Melaleuca, Acacia, and Casuarina in both greenhouse and field conditions. They
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suggested two species, E. camaldulensis and E. occidentalis, for further and supplementary
investigations. Despite the extensive plantings in the Khuzestan dust hotspots in recent years, no
research has been conducted to choose the suitable species for land reclamation in these areas. On
the other hand, dominant species in these projects was Prosopis.juliflora, which is a non-native
species. The objective of the current study is to evaluate the establishment, survival, and growth
characteristics of Pr. juliflora (Sw.) with 5 species: Tamarix aphylla (L.), Tamarix passerinoides
(Delile ex Desv.), Lycium depressum (L.), Eucalyptus camaldulensis (Dehnh.) Seidlitzia rosmarinus
(Bunge ex Boiss).

Material and Methods

Dust hotspot No 4, Khuzestan is located approximately 25 km southeast of Ahvaz city and along
the Ahvaz-Mahshahr highway, at a geographic coordinate system of 48° 47' to 49° 17' east longitude
and 30° 15' to 31° 15' north latitude. This region experiences an average rainfall of 218 mm, a
maximum temperature of 27.7 degrees Celsius, and a minimum temperature of 24.4 degrees Celsius.
The climate of the region is classified as hyper-arid by the de Martonne climate classification
method. After selecting the plant species, three levels of salinity were selected: high (61-105 dS/m)
(Zone 1), medium (16-60 dS/m) (Zone 2), and low (0-15 dS/m) (Zone 3) with an area of about
30560 m?2. 288 seedlings were planted in each salinity level and 864 in total number of seedlings =
3 (different salinity levels) x 6 (different species) x 48 (repetition) (four farrow and 12 repetitions
in each farrow). Seedlings were prepared from Dezful, Hamidiyeh, Ramhormoz and Bagh Malik
Plant nurseries. Planting distances and dimensions of holes for four species of T. passerinoides, T.
aphylla, Pr. juliflora and Eu. camaldulensis were determined as 5 meters and 50x50x50 cm,
respectively, and for two species Se.rosmarinus and Ly.depressum, 3 meters and 30x30x30 cm,
respectively. After planting the seedlings, the first watering was carried out immediately with an
average of 20 liters per seedling hole. Then, watering was done every 10 days until the dry season,
and every week during it. Until the seedlings were fully established, livestock was prevented from
entering the planted areas with the help of local forces. Measurements were taken after planting the
seedlings, including canopy cover (large and small diameter), basal cover, and height of seedlings
for every treatment, and replicates three times immediately after planting, six months after planting,
and one year after planting. The survival rates were recorded at intervals of six months and one year
after planting. The investigated characteristics at different salinity levels were compared using one-
way analysis of variance and least significant difference (LSD) methods. The analysis of data was
done using SPSS statistical software while graphs were done using EXCEL software.

Discussion and Conclusion

The results revealed that among six plant species, T. aphylla, T. passerinoides, Se. rosmarinus and
Pr. juliflora with average survival percentage (in all three regions), 95.8, 91.6, 81.9 and 75.6%
respectively, had greatest chance to be present in the adverse environmental conditions of this
region. Eu. camaldulensis was able to survive in low salinity (66.6%), even though it failed to
survive in high salinity and had a very low survival percentage (6.2%) in medium salinity. Ly.
depressum’s inability to survive in high and medium salinity and a low survival percentage (27%)
in low salinity were reasons why it was not recommended for biological rehabilitation projects in
similar ecological conditions. The height and canopy cover of all the studied species, except for Pr.
juliflora, had significant differences at different salinity levels. It is recommended to plant native
plants, such as T. aphylla, T. passerinoides, and Sei. rosmarinus, in this area and areas with similar
ecological conditions, based on the results.

Keywords: Biological restoration; Southeast Dust hotspot of Ahvaz, Prosopis juliflora; Native plant
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Extended Abstract

Introduction

Today, erosion is a major factor in land degradation in Iran. Since a large portion of Iran is located
in arid and semi-arid climates, wind erosion can be an effective means of destroying and causing
damage in these areas. Nabkhas have distinct morphometric components from other erosional
forms, but some of these parameters can affect the amount of wind sediment transfer. Identifying
and measuring the relationship between these parameters and examining the process of changes
in certain physical and chemical characteristics of sediments can have a significant impact on
planning operations to reduce wind sand transfer and improve the analysis of sediment
characteristics. The phenomenon of sand entering human centers in the southeast of Kerman
province and Rigan city is considered a problem. This research aims to investigate the impact of
the morphology of the species Tamarix, Calligonum, and Iranian mesquite on the morphometrics
of the nabkhas in Rigan city and analyzing the measured parameters of the Nabkhas morphometry
and their correlations using statistical methods.

Material and Methods

The city of Rigan, which covers 8600 square kilometers, is located south of Kerman. This city is
one of the most important centers with the highest priority. Aerial photographs and Google Earth
images were used to determine the area of Nabkhas, and a field visit was conducted to assess the
development of Nebkas' territory. This area is a major source of wind erosion in Kerman province
and even in the country. The severity of erosion is such that date trees with a height of more than
5 meters are buried under sand sediments. The first step was to measure the morphometric
characteristics of Nabkhas along 6 one-kilometer transects. The characteristics of the Nabkhas of
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each of the Calligonum, Iranian mesquite, and Tamarix plants were measured separately. To
investigate the characteristics of Nabkhas, the morphological characteristics of Nabkhas including
height and diameter of the base were measured. The characteristics of the vegetation that forms
Nabkhas were studied by measuring plant morphological factors, such as crown diameter and
plant height. Statistics were collected from 44 farms that use Tamarix plants, 51 farms that use
Iranian mesquite plants, and 38 farms that use Calligonum plants in total.

Discussion and Conclusion

The regression analysis between plant height and Nabkhas height indicates that the slope of
changes in Nabkhas height compared to changes in vegetation height is higher in sedge and
mesquite plants than in Calligonum. The height of Nebka is more affected by Tamarix changes
than the other two plants. Based on the evaluation of the regression results between the canopy
diameter and the canopy height, it can be concluded that the slope of the canopy height changes
is greater than the slope of the canopy diameter changes in Calligonum and Iranian mesquite
plants, respectively. It can be concluded that the Calligonum plant's crown diameter has a greater
effect on Nabkhas' height changes than the other two plants. The regression results between plant
height and root diameter indicate that the slope of root diameter changes is greater than that of
plant height changes, respectively. It can be concluded that the height changes of the Tamarix
plant are more significant in influencing the diameter changes of the Nabkhas base than the other
two plants. The slope of diameter changes of the base compared to the changes of diameter of the
plant crown, respectively, is higher in calligonum and mesquite plants than in Tamarix. Changes
in the diameter of the crown of the Calligonum plant have a greater effect than the changes in the
diameter of the other two plants on the changes in the diameter of the base of Nabkhas. Nabkhas
with Iranian mesquite have a longer base length in proportion to height than Nebkhas with
Tamarix and Calligonum. The geomorphological characteristics of four plant species in Lut
Plain's western region were examined, and it was found that the nebkhas with Tamarix have an
average height of 1.5 meters and an average base of 4.2 meters. The Nabkhas' Iranian mesquite
has an average height of 1.5 meters and an average base of 1.6 meters. Thus, their research results
are in accord with the results of this research. According to the correlation results, the morphology
of Tamarix, Calligonum, and Iranian mesquite species is significant compared to the
morphometric characteristics of Nabkhas, which is consistent with the results (2 and 16).
According to the regression results, Tamarix plant has a higher slope of changes in height
compared to vegetation. The Calligonum plant has a higher slope of changes in height compared
to diameter of plant canopy compared to the other two plants. On the other hand, the slope of
changes in the diameter of the Nabkhas base compared to the changes in plant height of Tamarix
is greater than that of the other two plants. The slope of the changes in the diameter of the base
compared to the changes in the diameter of the plant crown is greater than that of the other two
plants. The morphological characteristics of the sediments in the studied area indicate that storms
are extremely strong throughout the year, causing a significant movement of sand in the area.

Keywords: Pearson correlation; Linear regression; Plant height; Nabkhas height




£¥Y U ¥ olbwos NY Y UL.M.UL P9 o)Lw.f’ srvlb.))la.) JL» ‘Maf dlio

ULl Cupa0 agpici

¥
v e
www.isadmc.ir .

Olod) Sl Blio USRS 5 cyppae ale anl

9 IS (g 7093590 Lo T30 b (SInl H5tS 9 JaiSl 355940 SladisS (59193590 LI, (o)
oleyS (1) (b 5t

Tl e Gl de FTosl (sage 6 S suma (6 b 005 el dmallie

IRl Gl ol ) olKiils ¢ camds qulie g (53,9LiS 0aSitsls wiaabs 09,5 (yblo S g Ca e )l wlid 157
el 58] 8l olKitils o b ailie g (5,9liS 0uSLails camnads 09,8 Lol .Y

IRl o885l olKitils o amls qilie g (65,9LiS 0aSLisls anads 09,5 Ltils ¥

Olrl 5 e Gl (b @l 5 (55,9laS Slidod 33 pe o 0 (oo pole 5255 F
mtazeh@ardakan.ac.ir : Jgiws soim g %

VEX0/+8 i by gyl VBT PV il ys gl
@10.22034/JDMAL.2024.2032285.1468

ouuSz

gy £ 39h o0 (Sl Bblie ;0 S5 (6 )lpenl JoSAT corge g3k Sy o> p S gl jlcblix L ool s,
SOl smose (Rl owaslas LSS o)l (Shle ladazs )0 LalSs (53909890 5 Sealias Guend 5o o0bj b (LS
« Tamarix hispida C. Linnaeus) ;3,55 sboaisS (659093 90 bli)l cw)p yolo Lipgh Bos abl oo Jo> ddlhie jo
SIS (6 508,90 ST 5519 L (Prosopis cineraria L. Druce) il ! 445 g (Calligonum comosum E. Boissier) .Sl
el )| slaasls ¢ Bolay Sl 5 by 4 5lET)0 jolate iy Canl loS Gl (s, Gliw o 80g05e 5o o JSLiS
534S obS 5l Jol> IG5 OV« Tamarix hispida ;57,48 olS 5l Jol> K3 $F 5 IS5 0acld 5 iligy zU Hhad olS glas )l (s
—Bg,5 50058 (3051 b g o (5 )0l Calligonum comosum  JuSewl olS™ 51 Jol> IS5 YA 4 Prosopis cineraria il !
a5 s eyl b olS (atigy 2l Sad 5 el (ygem 55 5 gt (Snad s 38 (oo W03l g2 Jlo 5 B o
YIY m g V/Ym Tamarix hispida ;3 51 Jol> 5 0aeld jlad 5 elay )| Kl ol lis gl (28,5 13 v 0,90 ol 0acld
Calligonum oSl 5l Jol> slalSs 5 F/0m cocld [lad 4 -/Am elas | .55l Prosopis cineraria gl ! ;505 51 Jols K5
Sl 5eeS 5l Jols Gl jo c8 F as il ol co cpl gl ol g VAM oucld Jad o - /fM glas )l .Sl cOMosUM
Calligonum comosum oSl g 55 51 ol sl 4y Comd (6 yiion 0ol Job glas | cos 4y Prosopis cineraria
S r098 )90 S S ig b ooy 3 )90 SLadisS (53515890 LLI ) a5 ks plis ou (5 T oslul slaas Ll (Kien gl )l
S5 Dl i 4y S IG5 i )| Ol ot o a5 0l lad IG5 a9 oLS el )] o (g5 5 gl sl jlo cine LSS
ol Z50 0lS g0 5l iy Tamarix hispida ;s s olS 1o olS el )| Olymsd a4y Cond K5 o0eld Jlad o oL idigy
b sl Sl 4 s 000l Hla8 Ol ot o 5 olS gy g B Sl 4 S S el Dl ot iz
il e ;500 ol g0 5l iy Calligonum comosum JooSeul ;o olS idigy

o gl ol gl )l ¢ o gum )5 o Senlins 1 guadS” 5519

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://www.isadmc.ir/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2024.2032285.1468
http://www.wikidata.org/entity/Q1043
http://www.wikidata.org/entity/Q34430

oy

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

L 6,8l Ko oo beay cal olS iy laas>
Gyl il Sble Sas Lyls o canb
e Ol 5 S lgedlic 9 0515 (il U e LS
() sl oo K5 St P50 Julge alox
b sl ol slawslie 2Ll sl (lade
5 TOPSIS sl Jos 31 53l Sligey sl 58 s IS
Sy ollae Ll 4 aslen B wis )57 oslawl AHP
sawl cois lp LS Ls5 o powlie Skl
hmte el e s aeda b caws g,
P gl 5l S YFY (giesdyse sl iie
s Calligonum Bungei E. Boissier sl
£ )| Jols a5 Tamarix gallica C. Linnaeus ;5 5.5

gyl 5 idgy gl ka8 g S5 x> g o coaeld s
Gl paises Jsb 5 Slae by, w4 |) wilioe oS
5 TOPSIS (sl Jow aliwgas jiogh aolsl jo .ais S
sleadlie ganiaglyl 5 lawlie oLl 4 AHP
ol dy el Gb s, K5 (5 0egd,90955
Tamarix gallica ;5 doxz o K0 a5 W 5 axin
Sl gy gladwle Conds jo Caze )l o SV 6llo
SL1> aisS Gl QIS sy drgs Liwl) (e 5o
Olsy sbeawle Cos oz 2L e s YL
Oliwl ($S850 s jo Liegh yo (V) wnil e
B 8l Suiglsdusdises’s owsn & oS
Sadlie p dape Lok opl 0 Sl cal aBl
dwle D13 5510l Jolds (ool ol 8 jo IS gamails
(S Jold sy ise Sl Shs 9 Cdiw o)
s o K5 vae Yeold jhd 1 Sk 5 (SadaS
W8S B eeindge i (S0 Al 0 (Sdse
S om o a3 gahie Gagh @l gk
9 O9ond ey (e dwle (a8 b Sligus ) 53lu0l ¢ Sols e
2l 9 B Laree 95 50 (Jl sole g PH EClada 5
delse olog 5 5110105 95205 5l gino gl ¢ jglome
SHapl alols 5 adl e oby Shsw) 53, » oaile 3
Slgw, Lie Jle a4 il o5 clby ddhi

AY) col >.L'>Lo dalais I s o.,\..ibbLoo 9 o3 LSCes

doddio B
a1y o) 00 S i WS led anl
He 5l S el ool Condg 4 azmg b oIS ol e
BRGIVE| R X\ PRt ] WS- RPN VI VPSPUVA S RSVRC L PV
B e R
Comotl 13 el ] talonsd ply Sl cpaiz b ol
(sblo Gbln ;0 .(VF F) sib oo (asein Foogar ol
oIl als 4 g Jer g 0850 L alS it
2 ol Ui igh o Jo 0L ol pen 4y a5 plaanls
sledzoly 51 S s (V0) Wyl ol jiwle 3 Gals
sy s itole S dagbly S ) s nSol
6ol Giol,d JICo! ales 3l ol go by 151005 alwgay
03,5 oo obml gob yiulu 3 g ol ﬁly Jgaz yd 45
oz il a8 60 e branlols (Y +) aiil oo Lol
Wlse o5z 4 laain by g bhazeis o by )0 ol Sligu,
5 P 855 g9 5l B ool JSb el e S5,
Jsb a5 o0 Coxs Olje oS Gidg mhaw 5 el
Fogs iz 5ol iyl 5 5 praiz b e S 5IIG
Sl sladils oS 50,0 5 ol piie o wix U
9 o)".\.i‘ sl andlag L;M s o JSis
S50 Lo ol Sy i b G laatiy o
@lr olS gy Gl GRIBN S50 )0 (TY) 295 o0
Ol g ams ce dalol 03 Wiy Ay ol g8 (6, sl
el 4y 5008 oL Ay 45 WS o oy alol LT b i,
STl 81 Ll sl axshs 1, ol 55 8y5e Casb,
Gl ey Cughy 4 olS Ady; b WS S8l s
50 Ll (V) ogd oo 51T K5 o 56 g adad LLS )|
30 g Mg slaaiss Blibl el Al s
LIS i alo> )] g g0 <8l w0l 5929 o Jore
5 bl @ble ;o Sz sloanle (555 5 opdle
s 5ol laanls pgma 3l Slusl Slugls Laas
oIl PH o s e S Camsg jo Olpss a
.OB.QJ O)L.'::‘ (_gd.'.c b‘jA uw‘)ﬁl 9 )L}Lu S g ‘\(5” Q‘}A
Sblie slopllss o2 (55l o 53k 3B ks IS
5 SIS 5 Ol GBS (et 9 90 S 5 S

! Organic materials


http://www.wikidata.org/entity/Q34430
http://www.wikidata.org/entity/Q1043

LU 28 Olxbio VLY Lol (ogd 8 )lowd (o519 Jlw (Ll Co e &g puid oy

3 casb, sl (Ll 5 ae 5H ol 0,51 s 4 (6l
o steeh 0 ooz 9S50 (VYD) (s sl
B i p i dlosir plals Slpl ow)
S el L WIS gl a5 axil o byl .axsls
gl 9 2y i sb b (P 505 30 (7S (Ken
N oLS 3k 4 5) Eyens Geired 9 (I U
9> LBy 5o (SRaagh (V1) sesse plas (VL
G Ban plyiea ]y Gllo Gblie )0 (Jgene azis )
or ke rlailpls a4 cod)l g wid 5 L o
oSy Jdo a0 S aS aad oo olid gl .ws,S
5 35lle pls @ 1) Sliges, ol olie daasls ol
Mw)o o3Il b as s oo JSis |y oSS
arwg 0 LS g9 cwypm sl (YY) Wb cue
QLS cw) 4 e el [0 [ adlaie g0 S
lalss Job (Al carge bz jo ol lis gulis g o
550 o alSS iy iy 3,50 ,0 a5 >, cilonds
cladlye L ) IS (1) wisg adlate g0l s,
Dolate caalwd JI3l K00 5 RS b s e300
Ole 9y » bl pl 5l (Fp (g9 5l g Wi
5 ololis 13 ol J35,8E ol g, Jl
Ol ydS B9 (o2 9 Wbl ol e Lallyy (65505l
Wl oo «Slhgm) @bt 9 (Soid S SR 5 S
b slaanls Jlil rals lbee )3 g3 )a0b 2 sl
il (sote G Sligm) Sla Sy e Jelodsn o
3 Sl 810 1 ol sloanle pozma a5 2 ylod
OBy Ol 9 oo plul Grlogiz Sila
Sl aly 6ol sl lus aVlo a5 598 o0 Dgune
Om ol Sl g S (oo 3)ly (LS| sl 5 (B s
39.3 g9 (wbwl cpl 5 (YY) 05 oo S (g puilol> 8,
GpoR Sas addlhaes 9o adlate )5 el sbaesh
Tamarix ;5,5 slaaiss (5555390 w3l oy p yol>
Calligonum  L.osul hispida  C.  Linnaeus
Prosopis  Jlnl ¢S 5 comosum E. Boissier

Ol o sl (s yiegd g0 Cineraria L. Druce

Sregdy90 S pSo3lails g0 oyl ) n g S,

75U Glagw je,0 Slllas ddlaie o Jdmghy o
O g 5 (6 5098 90 sloadlie p alS b Lo

Ol el ABliS cw) e ols, slaanle conis o
Sl 0 il 5 GamSS by, el e
go ok a4y ciy anals g ol 4y g, Al olS gl )l oncld
AdluVF ooy osl o Tamarix gallica 35 455 (S5 ¥
Oiings Jele odelcisods mls b ab (5,5l
ot shls oSS (559850 loadlie L alS
et ol 4o bads Aol laplle slalss
GAYM 1SS j0 ol glas )l (iol38l b oS s,
59 9 Gl YYMIG VOM? gy awlels pox Y/YM
XIOM B /FOM ;) olS £lis | 2al33l b 5 ode ablate
YY) ol asls zal381 FOM® G YOM? 5l Ggm )y o
» g @it Jolie o Dlhnds gwyp @S
,o Nitraria tangutorum C.Bobrov lSo (554)99 50
g9 S S o515 &5 wad e LS (nz (f et
50V Culiaas FF O e slawle ol s alSasS
o8l ey 5 o515 5 0g LS jo a5 YV 2ol
@ gors slawle slage; Cuds GmlBl L g SdL
S Sy olos LIS g3 als e 35,8 Lllas|
o) gl 5 ol gylgme b Su3slsd g
ol ez gl Job p s s il glanbe
plos L..,).a.: acol gl 4 e Cad g B3
J=lre 5o casdllaes 50 SIS Su35d98,50 (slo el )y
alyl, Baasslis a5 aily Sices Jlgie cilise
Sibse LIS (Selsdsee oyl G 658 blie
S Coonl guypis a4 stogh Do Kaagh (V)
5 Lol Sls8 90 s e 5 Sl b o ool msss
56 ol sl s ls s b e Ll b as Slals
L em wx 5l LIS gl .ol colaiwl Google Earth
b LIS b las e olS slaiis ab syl Yom
o slasol ails s cpl sl |y o> GLQL;)"ﬁ
0y o Sad Jam o Il s 40 Cesslie Ul
GoepS 9 03, oljds) pla ule 30 Lo


http://www.wikidata.org/entity/Q34430

34

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

250 s g o)l sbye S oS 608 5l] ol
alozjl wijle 13 baaal il 5 ailsog, Jad SUL >
b Shlatil il o dzis s ol clrolfiyg, bl
R RCERVESR PP SR S S
B lieyed iy 5o« S bl )3 i olS
S g WS ad) eb slaol LS 5 ladilsy,
» era olpl jeiS e a8 cul LS laaiss
JolSS 5 S o gl )“l’ WDyl s jglme (>g
Lol daze Galizes glgl b isle shhls g 05l Walss
Sl Shle (Sl dars 5 GLle Gbls ;5 ol (pl o,
Al S Saglie w5558 5 (S 4 Jood (52 3L
o 1§ K g anle DL S0k igm; 5 e B
ax s ol LS o)l Gres glaads, 5 SYsb
a5 S8 onl e o JoSis g0l slaanle Al
o5 ol b o @B sl a0y ST s basls
JS8 olS SLbI s glawle gas (lojyg 04 5 azsly
Gl $55l5y50 b LS o5 iblis jo 3,5 o0
&z @l Il iyl )18 ol slvavls 50 Cow
P50 5l ied oo Sis bSS des 3l (ol slaanls
b awle o oble bl o Bl glaxis o
SIeS 5 S5 pslie 5 ey sl Glsiea
aiss pl sl e Calligonum comosum  J. oSl
58 maldl hlia Ll, 10 o35 oSylx (ol o« oalS
aols .l o ez lsy slrawle 5 lawle slaas
e o el g sl 00 xS s oS ol il
285 0l oleS lanle slaplle abe Glnl (555 5
5 Ol «SShle 5 505 (Ol (2 S0, w555 e
sl shls g wjlo jeax lulydl g 2,5 (b sk
oS5yt il 8l g Lol d8le i e b o
455 ol )] 05S 0 955 4 gl > il oS
duw;)ojwlwﬁamb&wyw
s 45 00,5 oy Sl Glawk gleas
el 08905 oy (6,55l S slaS - L ] slaais
el Gusby 5 Gl wad Slleg e
Sl S allansyge 855 o mlaie Jo
Gblie ,o a5 cuwl 25,0 a5 ol Prosopis cineraria

SeS 4 (g %098 )50 oyl )l o Olbls)l g lalSs

35 5y skl slaghs,

09y 9lge M
axlllan 3 )90 Ao

Yeokm s A kM2 Cole (6l)ls (ol ) lim g
U"‘ G:Ld‘):} wﬁﬁ.@ w‘ ol éﬁ‘s ULQ; us.a..?-
YACON'OY/ES” 5 YACY DAYV Lgl.«bu;-:); O QLWM
‘_,’_ef» OAYTOAIXY" 5 OA°YYA/N" 6[.:%]9]9 3 dJL:w
Shle Sy shls GG, Gl gl (W JSE) aib e
6l silS s3> )+ AAABhaA «lude ol 5l 45 FYYYAFha
Lol asii slice n (VF) ceul Jsl Caslsl b Sl
sgax 5l G, sl oy o 0L olpl (8 bee
3 S B 5 Ceomw 44.&5)7[.390&65).5:\°”mm
2 Ple B psba amte Wb e ials 0-mm
Yl los (1 Kilee aitin 3,5 g 5l Sosb e
P YVC S0 b oy ;0 WO 5l (IS, plew el
B Caows & 0pf Ceos Sl inlpl 0)le Hlug 305
bl 2 gBioe e S lge g aidly Gl Lo (0 Siks
(Siddes ddids du )0 G555 b o )i o8l s
s o Sl aids 0T e 5 S g Sis
Wb colun ppin glls 5 ad S 13 B35
al 4>t A 5O ubb 3 S andb O
SE S0 sl Sy 2b),l cwl a5 I8 Sasaes
el glyls oogase a5 ols ylid caxlllass g0 00gazce
Dol oo AFTM Lasgin o HYOM afes YATYM dioy
Pl gy (Srbaes g adi o 3blie 0,8 >y
Gibig 3 ) 5 LEYIV i a5l pe and 4355 )13
L siyoliS g 701V b (S9ue slas )5 4 by po 5
(V) (Y JS5) ol /YUY

axflland ygo BLS gy
Gblse gleazs o 5l S Tamarix hispida 35 5.0
5 S e 0 clél olS ol il s Hei g SLlo
5318 Giugy bl g yeh slaailsog, o aaal ] jw
oble o Lyl i b J5le 5 S 4 polie 2L



LU 28 Olxbio VLY Lol (ogd 8 )lowd (o519 Jlw (Ll Co e &g puid 00

g L L ys LS yo a8 coul (goo 4 Glale 3 ol

Sliges Ailoads yadue slawle Sligus, oy M 51 o
el o ooy HLas ¥ IS jo slagg, ol )

(6319 aiges 0920

08 9894 ool iolw,d BT ¢ Sl oogame o
Sl sl oL olgl 2 s a5 sbas wigd o0
(F JSS) gl oo 0auo 0by o515 b bl sogases 4o

S ESudl g 2 oolaal jo 6yl pdiged Al e ol o
sl Shy el s o olasal jo g albplil (5 2eglS
Sl o Shy w8 g pSolul LIS (5850
Calligonum comosum  LoSul bS5l slas ,»
Tamarix ;5,55 ¢ Prosopis cineraria jl,! 58
sebieds ol 6 Sojlal alflas &,e0a hispida
B resdrpe sloprin s o Sy (o)
Gl s ab 6 pSoslul sasls b o el Slao Jolo
B sws LSas olS Adn slaShy oo
el g Jibg gl Jhas Jold alS (35l58 )90 Jeloe
'“"‘5‘4.5);%“‘\3‘ oS

ol B oMM S aVle L eSile b bl
(ol 3blie iz 50 olsr g OF Ll s a52sly
Jbo Jgad (npSis g 05 Glask (nyw blie o
oo 508 GlalS &5 gloj (S WS oo Cuaglie
o9 b 4 Lz pa Wighoo (oealSl Sl Lyl
Canglie s JlucSis Ll s Blis 1 5 ans oo asldl
sheslatwl oUlg hhls e o (pl abl o sz LB
WBbes LS 5 2L Gl 5 0L Cogb; Q25 O
S, Veemm ¥l L L ole o wiled o 1Y
b oliwzsl 5 Gl bl 5l co o cnl oS,

(V) o ls olaal ol e

ORI 99
&1 pdiged cogusme Ll

bogaxe (GOOgQle Earth oL 51 (6,50, b lawl
9)‘,154314@@\@%0)@[%%,”9&@&)15&4
Obgues Culid ‘jlﬁﬁj‘ 0353500 A pats IS drwgd
s las 03gaze (plog G 0l 0y Cgix 50 O,
slaggls (ppdel 51 o9 o)ls 8- -ha pab
V) el jouS s g b )S sl jo gob Gile s

£ 55°0'0°E  56°0'0'E 57°0'0°E 58°0'0'E 59°0'0'E  60°00°E £
- e o : : =]
P D o &
o o
= Jha S e =z
N o o
3 e 3. e
L § 5 2 S
4 d =z . JEL RO o S =
- b e .0
& e
2 e 2
= ke y =
— = I . ot T o
¢ == _ E 2
4 S S &
w3y Sl e =
= . =z
= e o
o o
P T > a2 oo
o~ o
= AN , =
5 s 5
= o
| Ladatg ~
=z s = e = Kilometers| =
S | U= 0 40 80 160 240 =
& 55°0'0°E  56°0'0°E  57°0'0"E  58°0'0°E  59°0'0"E  60°0'0"E &

O plivw el (2Ll o> CamBge N IS



o1 e PRl YRS 9 JaiSwl (55 j90 (SBASS (559093590 LS| (o 2

SPISUE SPNOUE  SMSUE SEUUE  SISOE SSNUE SISO SPIODE  SMSUE  SPODE  SPISUE  S00E SGVE  SMSUE SODWE SMSUE  SNUE
() (@) (&)
: ¥z zz z
3 g 3 2 2 2
i R g7 i
H 4 R 8 7 g
4 ZE z z z
3 o b e & 3
: g 3 2 8 B
: - 2 & &
‘
i IR £ 7 ZZ £
L h Lo ® ow .
3 e L (S el & 8 &
e i G ian 2002 i * A
e igh : -
, [ e e A z 7 LR A z z A £
JL e \ S I I N k3
i e — s DR 2 imeters | & & . e — el |
B s [T £ o 95 % e ’ SR aoes o)
SRHEOE  ESMOWE  SEABUE  SOOUE SOMBCE  BORICUE SIS0 SBUO0E S5O SO0 S9MSOE 59°WCE SIU0E | SMSUE | SO0 SCMEDE | BEWNUE

(13) aslllaes yg0 039050 21yl 6325 (Z EW5 5l 5088y Joo (o sondl Guinaiinls s (1Y JSCi




LU 28 Olxbio VLY Lol (ogd 8 )lowd (o519 Jlw (Ll Co e &g puid oy

R o N

4\

K0 ousld ,lad

T (AL gy 3 IS (5 3115590 (5o yiolyly & S

Yty Yt Xt vy
nyitx? — (Bt x;)?

SSlope = D)
s pite Y15 Jits juite X ialaly ol 5o

PSS yobas il 0290 sdaigad slaxi N witiin
i b S Al i 0l o | 555
I 5SSz cod ST S J)e aS oo i Jies
Jono jiie Sy S 0 anely piie b jho
Wil lin Ol cod ojlal 4z o S o e

e Sl S iy ite Sl Sad

Wnly yoiie Bl yho Sl 5SS el ST IS eba
S Sy S oS Jio it b gz
Slats o o3Il az p2 08 (oo ot s it
A JOUES P ERLIO R oWt PRSVEL P RLA JUUE S RLIR WP Wi PR S0
.(a) w‘ - oo " e . ©

xlE
Loyl g Jlo i (o 9 Bools b3

5 ol 6 glas )l (Sl alol> ol a3 azg5 b
Cpdion Sl Y o] Lae Glysil g V/YM S0l
1AM 1 o eS g VAM ool (6,5 05lul IS el )|

Sl Judexd g 49 3205

Lgﬁfo}‘..\i‘ Lgl.molo Lg)LoT ‘_J...l.‘>u94.:).>u 4.1:>).,o Q.“Jj‘
— 39,5 50d5S 931 515 05 LT o2 Jle s (gm0
sleools Ko s (glp a5 ol (5 5l,L0 Sge;]
llie 5l ysn S 4 Lo s90 o 5lol slog o b 270
g on ol oaid saies, Slaalis

S8le 5 5o laml deosls g Jloy gy 3l am
A gy 086 pSo3lail gl e Suen SPSS
(O3 g s abaly ) oslainl b oal> e ol o
) abal)) 3o )3 ailxe  (Siwon

. 2im1 (i =0 —Y)
VIR (g = 02X (v — §)?

M

S ysito X g g, (Ko oy T il ol 5
Vg anuly sboeiie ¥iog o] (oSl ¥ g Jiie
=) o (Shaad o po oo Ll o o] 1Sl
Sg oo (JolS Cute  Swor +) a5 Sl e )
a3 oo ol 1) JolS (i (Sacen =) 5 (Ko

SaisS 3slsd 00 Siludde lp an al>pe o
O3S 51 IS (55098550 o Sy b canlllans yge
coyo (V akl) 5l jelaie cpl 4 ol colawl s
A delre (o o) gum S



oA

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

eSS Cawl 009 VLo Bl L F/YM Glee 4 F/OM
)B-QS )1 J..al} sblSs s Lg)..fo)‘..\." oucld )L\.E.c
IoN Slpl S 3l Jeol Gl cucld jhd Saus
Jloy lools cplepolie fplasgi b as all o /AL 4
sl o glpl jS ols slegls )l il o
AAM @l VAM Sl gl dalllacs g0 00900
Ab o /B Jlxe Bl il g YOM iSTas N /AM Slos
ools (pl ( oz g (FaniS polie 4 azgi b puzmen
KRS QLS Gibe b ks s b s s sl
Sl e frm oo VYM Sl sl LSS S )]
on i Jlo g @e sl (Soz g (Soeas
595 3 G el )l ails g (1uleo ¢ JoiSCiol 51 ol IG5
ol Cews 4 /Y oyl jLae Lyl g oYM g +/PM
O S 9 ) oad (6ol IS5 elis )| oy
- V8 (SawiS g/ F oz slylo .l ongy <YM
Olae 9o cpl Ll &S el T 5l (S aS asb o
&9 shls dessiol gl slalsls glas)l slaosls
i dels Gl cacld Hhd oen ae Jlog
Szl LV/FM dilo o VAM . S5le 1)l 50 JuiSC!
odls (6 pSojlail oacld jlade 1y eS  awl 0oy ¢ /P Lo

SVEY SaniS 5 DA Sax s 5 el o3y
ool bl as cl b samslas o () Jgo) il oo
Candg 35,98 3 Jol> slalSs glas ) slaosls « Lxws 9o
55555 5l ol lalsls onels b piman 5yl L
Sl boyie YIYM 5 ¥IYM wils 5 Sk slpls 50
0us (6 S ojlail oacld jlade oy yieS .Cunl 00 < /A jLre
FAM o1 oyt 5 YIVM 55,00 5 ol cbalSs
5 el Gl sasls i FupsS 5 Sex ool
losls ol cppolie 4y azgi b aS adl oo —V/TY -2 /TY
odgazme sl o F)ed ollS wdbe Jboy
Sl VM o YM Sl ol axdliaes oe
LAz b poren ol o /0 jLae Gl il o Y/YM
Jloyr @i s esls cul ( Moz g (SoesS polie
s bl 550 JblS fdy g ks wite
Jre Gzl o V/OM jiSlas o /FM Jolas M . Silo
shlo « Moz 5 (FoetS polie Gulul 5 g wloo + /¥
i Jlop g595
JAM Gl 585 ol G5 il ails 5 (2SSl
TR P T SURCHN B S PN [ DUUR {JO [
Lol 03gr IOM o] oy 26S g VOM o0 (6 puS o5l
Sl a8 wslos SVYY o] Foss o ¥ S

sl gl gaools las g0 ol Hhassl a5 conl ]

e itwd (Jbo s w95 sl Slpl eeS 5l Jeol>
Ol Lyl 5 Sl HseS 5l ol lalSs 0asls s

liseo SIS gdigei 5 bl G Sig ) Joua

JSel GrlHss 3598 obS g9
oacls jhd ~U jhad elaiy)l  gl,l oucld jhad U ,lad elas)l W oucld Jhad #U ,hs ela,l gla)l oyl

i e T T e T e B

VIA -I¥ 18 4 ¥/ \IY VA A YIY \ Y VY eibes
\lid -I¥ 18 1Y fIv \IY VA4 A AA¥ \ Y VY Gl
QAvd ol +[-9 l-¥ \ R NRYATA o/ Q - 17¥ of+Q ofQ of+Q ol
4 A - IY Al \ Y -1 Y 1A Iy A Y Hhxe Bl il

\ Iy -I¥ Iy Y/ Q4 A N YIY 4 \IY &) Sade oy eSS
Y/A 1Y VIt \ £IY IV Y/ VD Vi A Y/Y VA Slade oy iien
VIA <10 \ IV Y/ A \/E \ A /9 .10 /4 aels
\IF i -1 -V A VYA -1 Yy \ s VY S ol oogame
AR Q4 A --/-f ol oY =¥ 1Y - IYY <N\ Al QAN oz
SAIAl -+ IAY A% VP —+IAD EAIRA VAN -\/YY -\V/YY AT R VAR A VA g S S




LU 28 Olxbio VLY Lol (ogd 8 )lowd (o519 Jlw (Ll Co e &g puid

04

ilisio G sadiges Bgi poun] — B9 5 90lS 903l s ¥ Jgan

(s ousls 5l gy U S olS gl s asesl 1521 oS g g
NARYN -1\ -1+ NARA¢ o031 o kel 355
1Y 1Y <Yy 1Y Sig. (2-tailed)
" A VY -/-1 IR %S
-I¥ - ¥ “I¥Y - IYY Sig. (2-tailed)
“IYY “IYY N SANS g3l ol e
NA A -V -IY Sig. (2-tailed)

T N A T R I & WIS GO
T I Y R A o SRR OOV

s £yl 9 oL gLyl (ygmn g (Somanod (33031 i ¥ Jguo

JoSes! IR 359 o903l 152!
+/24 ANAN ANA O35 0,lel
NS oo FE o FE
R I A T L I SV GO 2
el o pxe 2[00 maw jo  Suen
1 S 15 ot 1.8 o0

0.9 o M 17 coen””

' PE 13 e

0.8 e £ 16 cogw

. ¢ . r

a 11 15 o s

0.7 e : o
S R o - 14 o
3q e -~ 3 -
0.6 0.9 e 0 13 o enne

i 05 " “ ,x". . g 1.2 .":-- .
: B - 2] | I
° ',"" Yo 0.7 K ¥ =0.7749x - 04747 11 LSS y = 1.9258x - 2.4265
0.4 o e F Re=0.9588 ' -~ R® = 0.9405
4-"‘. Pl .-" 1 rd
. 0.5
0.3 . e 0.9 | ¢
02 03 0.8
0.4 0.9 1.4 1 15 2 25 17 18 19 2 21 2.2

Sl o5 gl |

3‘4‘5‘ )%5 oLs EL‘L)‘

39 olS glis)|

s gyl g ol eyl (s (ygumw 555 F S

4 d>gl L el ool oslo QLM., Y Jj')"? 5O Loy 20,50

w0lS elas )| S glas )| slaools o9 Jloy ¢ gz 0!

doys mhy phe o G5 eaell Jld pbg g s
Syl oals 1o Jley 5l plas a5 Cewl sauis Hlo

s glaiyl g olS gLyl bl (b5
gy w5 S gl 5 oS el (Sron
(Y Jgoz) el o cme oy S a0 S
Sl 5l LSl ] ol sbalSs [0 Siad ol
O Sde 4 4295 b izren Sl i Koo ]
a2l 93 (nl abuly ((ygm p (Saron p0lis

JeaSl (gl s slalSis o0els b S 5 Slg>
ools plepolie cplazgy b aS abl oo - VY g /T
GalSs o Sl alS sloglis )| aib s Loy
1AM Wls 1AM 5:Slo Sl ¢y 2330 53550
bl o Y Jlaxs Byl V/EM iSTa oo /M sl
lools (pl( oz g (oS polie @ a5 b (izeon
ollS Gibg gl yhd aies b ae sl
M s M ke gl oS oSl
Dobol g ailie ) lxs Gl 5 VM ST
i Jlog @ie ghls (Ssr g (SoniS polie
obgy gl a8 g gl consls Jlad (Supns 5 (Sex
(1 Jga) aib oo Jlo i addllas 890 lalSs



T

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

X% oo)si (Y 58) o Gl bl o IS glas )l
w&uaujlulwwﬁawlmoybwl
SlrloseS <18 55500 olS Gibgy gl Jhad Ol 4,
S e b K00 ledy ] VYD eSSl 4 #7494
359 okS (sl s gl )l ol gy b ks 5l ol
Je3s alg VYO Sl g 2729 JSlpl jeeS - /AF
gl s G g S @S b))l 4 4 g b S (o
Olpedd ol a5 S lgi oo K0 gl )| 5 ol gy
5o oS ibg zU el Ol 4 ces IG5 gl
el 5500 5l i Slnl xS s JeSel plalS
B JeiSl oS Gdsy @b Sk s cal il
.a)lo&p&w)lblﬁ@ﬁﬁoogfﬁoqwdm

(s ouelB jhad g oS iyl dlaly (L5,
£ 4w o 10 K5 0acld jhad g olS glay )| St
Se b 5o Sl 95505 ¢ 590 5l Jolo slalses
3 Shed O (D Jgux) Cnl o pxe woy
St 500 LBl Sl 5l 55,50 51 el slalss
(O3S 5 S pd O Sote 4 Az g5 b riores Cul
Sl 5 ol 5l Jols K5 eacls ol glas,l yiol33l
Olyaess ) S G5 008 jlad Ol posd ool il o0
Y JeSol o YIZ Sl 5505 FIEF 55 )00 olS glas)|
s 5 e glay | slasly SO s b oo Leay ol
A JS8) &S oo s axlg YV g VI F/EF IS 008

ol aw yo el slas )l oldlL Koo leay ol o
b ge Gl 55 o 51 Jeols 105 elis )l a2 8590
S o 6 gyl 5 obS el)l g
adxg bl salosls ylis (F o) o axdllass g0
Olpesd 4 Cos G5 el ) Olpss o SO
5 2 IVY sga> Slnl j6eS VA g0 55 168 ol gl
axlg VA s b Ko e .l + /Y sgu LSl
Slasly IV 5 Slpl ;S 5l axly </VY 5 glas )l
Azl oS ooyt IG5 el )| 5l oy S JeiS]
B gyl 5 oS el G s S, mS b))
O Cos B gl Ol ool oS cdS e oo
RS 5 s pblS o (elS be eli )l Ol
553 0L 90 4 s (6 iy il 5,08 gl ) s
Syl 5 gl )l Ol s 5

B gLyl g ol piigy gl yhad alaly (25
2 g aw 2 0 Al oo (pl (Kween &
o Sl (T Jg02) Conl o pre do 10 SO mlas
oo 2l Gl 5l Sl jeeS s sl o
Rolie ud Cute 4 azgi b peizes el i
gl g olS ilgy gl jhad alaly gy (Ko
2b d Gl b Seen bea bl e paiiene K0
Ol 5 Jeolo 05 s )| (guy 23,50 oS a0 b
5 okS idsy gl a8 G Hge S5 lise GRIB 5

s gl )l g oL gy g pad (ygmw yy (Sinsod (39031 gl F Jgaxr

Joesw! RS

3594 o3l 132!

AT AV

NS ofe o Kkx

<13YY osel o,

N

L B TP R I ¢ WISC L COWION
el Yo gire o[ D maw jo  Siion

(500 oueld yad g ols £ 1 (yguo y (Soimsod (3903 b .0 Jour

! IS

P9 ageil 132!

AV AVA!
ofe s Fx ofe s FF

-/3a¥ o9e3l o,
ofe s Fx

L B TP R I ¢ ISC L COWION
I B Y Oy RN SR COWON -



TE U £4 Oloio VET Ll (093 8,low o251 Jlw 3bly Co pyto & pai all

6.4 45

s . -
27 o o 59 “.'.-' g
o 00, .- 4
¢ 54 o oast®®
22 i »
) & 2 49 ® @ 35 ':!-’5
3 e 3 ’ 3 &
- o g
3 17 :;. o J 44 4,-. J o3 "'.‘s o
. o
7 V= 2.0033x- 00485 39 27 Lg6%Y = 4.4836x - 5.5382
12 (124 R?=0.957 a:," y =2.1241x + 0.6558 25 ‘," R*=0.9862
o~ & R* =0.9831 o8
3. 34 M'n &
¢ . o
07 29 2
04 06 08 1 12 14 1 15 2 25 17 18 19 2 21 22
JesiSeal oS £lis 1508 oS glis ) oS glis)
Sl oLS glis | Sl el g olS gl

5 ousld yhad g olS £ L5,1 (o (ygmm 55 A S50

(55 ouels yhad g oL gy g ylad (ygmw oy (Shwnod (33031 gl F Jgur
TSl RS BT Oseil 152!
NEW NEEY -[AVE SN

ofe o FF ofe o F* oo F*

.
X o o
29 o . 5 4 o
P - - o o o708
'_'.f K ’.. &
2 - 5 Pl 3 -
% 9 .:_,.-' a2 45 ."' 2 . }g,."
gt .~ J & y=27457x+ 1.3642 &
& 4 o R =0.982 r
= 4.2541x + 0.0993 = .
14 oY= 420D ra 25 e y=2.1162x+ 10568
o 35 o o Re =0.9483
o r} P P )
P o #
0.9 3 - 2
0.2 03 04 05 0.6 0.7 05 0.7 0.9 11 13 15 17 0.5 0.7 0.9 11 13 15
oSl gy g ka8 Sl oS s gl Sk 59 Gidey g kS

5 oucld yhad g oliS by U had oo ygam 55 4 S5

VIO JeiSal g VIV (Gl 508 YNY 55,95 obS iy 5 oLS W)l (e s S, @S b))l 4 axg b
zb hd jlasly SO e L So ey (A S0) ol oasld jhad Ol s ol a5 CGS (lgi oo G5 0acld lad
DS o S g VAT ISCS 00l yad o35 )08 oL iy 5 35,50 OLS jo oS el )] Ol 4 o S
O gl Sl (e g @S by 4z b CiS Gl oo lnby sl Sl 1 i Sl s
A8 Dl yss ol a5 CS g o0 IG5 0aels Hlas g ol 93 4 S (5 ity S 35 )58 LS g5 )| Ol s oS
olS 0 olS iig ZU Lkl Olyss 4 Cod oucl 0 K5 0ueld Jad ol s 5 S0 oS

Ol so ol sl 55508 5 piian Sl 5565 5 JeSeu

ot 35 Sl ol gy g b i oS i s oaels yhad g oLS (ulgy gl a8 by (23

)15 155 oaeld L8 s 50 oS 4 4 s 2 > o oasle Jlab 5 ol vy gl Sl (San
(F Jeuz) conl o gme doyo S maw [0 K5 £48 ds
& S A 3 s S Slnl S 5l Jels Gl o (S Sul
@ a2y b Geizmes Sl i Koo SBul sl
oLy 95 (nlalal) g (Saon polie (ol Cue
Uiy g 8 G L R0 lieay Al o i
liee SR 58 Ol 5l ol G5 0asls ol aw o
gl a8 Ol ol ) s 585 0l Jlad Ol o

VA 85800 S (BLS idigy alewsay by ] Conidg
@)l alS aigS £ g0k (Sl K5 (55998 50
o 3§ Cenglie rgo laaisS 0l 5 (5,5l aS (5, 5boa



Y

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

a5 ols las IG5 el )| g olS el )l G (oo S ) b
Ol g &Lé.’;)l Ol sy Ay S K5 51.6.‘;)1 Ol s s
Oz ol (S50 0LS g0 51 min 5 e oLS jo @Lf
Oigy U a8 Ol s 4y s K5 gl )| Ol s o
d).’a )‘ o )iio oS 99 )‘| Jrevee J».MS..»‘ oL:f)é oS
&L&.’;)‘Q‘)m.;sﬁ\.?w" s S5 008 a8 Ol pss s )50
wsw‘)iéotfjo)‘w)f)wow)éog
olS il zU Hhad Ol pesd a4y Cons 0acld Jhad il s
5 05)'{-9 ..\....Jl.,‘sc )fa“b olﬁf 3& )‘ ).....M.u J.A...._iw‘ oL:f )Q
sogacte Sl Sujelsd o0 sla Sy s aiS axl
Jsb ,o laBg b (pl jo a5 das o (yLitd (o) 2390
sl s > &S ke s 658 Sl Jlo
axllacs ja0 SIS i led oo el ddlaio jo ) brawls
> olals g Jo O3 ool las glp ganleds
«(nl pogdle il o I i o 5o anle I (s
Ol ¢ BLS &S S3lul 4T 5y A 4eS len
5 Sk a4z ny o)l G sleas elas)] o ol
sl plo a1y g yiinn lrawle Wlgh co il s>
b @ axg b oS sbul g uds Glawle 4 azs o g
CU L S 5Lb.‘;)1 Oy ‘Sfl.‘?.r.‘;.;‘ oS au R0 yiRg Q.;J
3979yl Gme g e alaly oS £li5 ) g BLS by
Sglate S alS iz slaaisS pizmen w)ls
o5 g9 4 6ok (Kiwnly K5 (659198 ,90 9 0iS oo Sl
(25 laiss ol )5l aS g ebay w)l LS
25 02 N5 Had (9dde & Cud 0l Cueglie rge
9 0 GLbl o ok Slgu; goxi g 0ad g, slodule
SRy )0 el co Slpiday b oo yiiay K5 poe>
ol Giloyd Gl clacad o GlS LIS was]

05 )8 oy 0,90 5

Sl Sl ®
Jo @ o Qe (b @l ol ) alewginy
30,5 oo Soya8 oY Sledbl ks 1,3 Lesl o

B References

wxge 9 onb (lyy Sladwle 5 )0 WS Had (yehae &
oS g ol SLbl o gob Shgw ) ges a5 pl wb)
s jo aS sl lis ol (M) 098 oo gy o ,o 185
5.5 oaels Jab 5 T glis | (Silon 55,5 31 Joolo
5 1AM glis,| eSils ( lnl yseS 5l Lol 1S5 YIYM
Silen JeniSasl 5| ol (slalSi 5 F/0M IS oacls Las
el sl e VAM 155 o0cls Llad 5 +/5M glis )|
4 Slnl S 5l ol lalsls ;o e85 ams plgi e
Jolo lalses 4y Cus (i 005 b gl )l s
Sla Sy 95> Adgh ) (Sudizme )l JriSl g 5592 |
e 0 P 68 Lk sl o1, Suislsdsess
s a5 asils Lo ¢ allds auslie 4 ool i
Sile Ll VOM £l ) Silo b 35,08 5l Jol>
1565 5| ol slalsis a5 Iy s F/YM oacls
M o0els uSileo slls /OM £l | (ySilea b ol
oegh sleasl b ol b plpls «V+) atdl e
W, L plals jo G5 eaeld oy 55,5 slp pol>
Lo Gaesh 90 2 50 a5 (5 sbd wilige gud i
el o0 55 ) 3 (5 00elB vl glis| ol
ol s o (g 1 So il sl ls  Stuced gl
IS 9 oSl 55500 sloaisT (539058,90 (aled a5
L S sl s st WIS (5 s 30 sl S5 b )
ailes ado5 g0 (pl )0 g ojls cillas (VA V) mls
2 s A8 (LS 655 (635d599,00 5 pIl> gl
13 ey ey e Az s el 4zl IS5 alls
O3 s yd gyl Gigh ) S gl cligies
Sl 00gy </ 5l iy ol egh jo Ll seled o
Sy90 00gd5me 4 (ol ol 3 ol Cal el cpl Lo
aS Sl o 4 ol 8 Sl aS (g 9bbdy ol gy
w3l ole 59 3,6 wlay JB 5165 e slaaller
b ool (tale B oly p j0 (oaile g5 y2 Cnlplis w098 oo
DS (50 Dy Do) S s ipile Hlad g gl )l 4 a3
il &5 05 6pFam Gl e A5l 0L o

1. Afrasiabi, S., Tazeh, M., Taghizadeh Mehrjardi, R., Ghaneei Bafghi, M.J. &Kalantari, S. (2019).
Performance of two measurement methods of pin meter and laser disto meter in the measurement of


javascript:void(0)

TE U £4 Oloio VET Ll (093 8,low o251 Jlw 3bly Co pyto & pai T

10.

11.

12.

13.

14.

microtopography created by desert pavement. Desert Ecosystem Engineering Journal, 8(22), 1-14. DOI:
10.22052/DEEJ.2018.7.22.45 [In Persian]

Akhond, M., Kalantari, S., Sadeghinia, M., & Tazeh, M. (2021). The relationship between physiognomic
characteristics of Tamarix aphylla and Seidlitzia rosmarinus with morphometric parameters of Khour Va
Biabanak county nebkhas using regression methods and artificial neural network. Desert, 26(2), 237-249.
DOI: 10.22059/JDESERT.2021.318279.1006805

Alinezhad, M., Hosseinalizadeh, M., Ownegh, M., & Mohammadian Behbahani, A. (2017). Geomorpho-
pedological analysis of nebka landscape in Sufikam plain, Golestan province. Desert Ecosystem
Engineering Journal, 6(16), 59-70. DOI: 10.22052/6.16.59 [In Persian]

Azad, M., Kalantari, S., Shirmardi, M., &Tazeh, M. (2021). Investigation the effect of land use and soils
physico-chemical properties on wind erosion threshold velocities via data mining.
Desert Ecosystem Engineering Journal, 9(29), 1-14. DOI: 10.22052/DEEJ.2020.9.29.1 [In Persian]

Barzegar, A., Kalantari, S., Fazelpour, M.R., Ghanei-Bafghi, M. J., & Tazeh, M. (2022). Assessing the effects
of combating desertification projects from the peoples’ point of view (Case study: Meybod—Ashkezar
project). Journal of Arid Biome, 12(2), 83-94. DOI: 10.29252/ARIDBIOM.2023.20057.1934 [In Persian]

Barzegar Ardakani, R., Kalantari, S., Fazelpour, M., & Tazeh, M. (2024). Economic analysis of strip and
pit cultivation methods in desertification projects. Desert Management, 12(1), 77-89. DOI:
10.22034/JDMAL.2024.2020191.1450 [In Persian]

Behnood, M., Morovati, M., & Ghanei Bafghi, M. J. (2021). Assessment of the environmental impacts of
wind erosion in three economic, social and environmental environments using the DPSIR model. (Case
Study: Regan County). Human & Environment, 3(19),143-154. [In Persian]

Bing, L., Wenzhi, Z., & Rong, Y. (2008). Characteristics and spatial heterogeneity of Tamarix
ramosissima nebkhas in desert-oasis ecotones. Acta Ecologica Sinica, 28(4), 1446-1455. DOI:
10.1016/51872-2032(08)60053-0

Bochet, E., Poesen, J., & Rubio, J. L. (2000). Mound development as an interaction of individual plants
with soil, water erosion and sedimentation processes on slopes. Earth Surface Processes and
Landforms, 25(8), 847-867. DOI :10.1002/1096-9837(200008)25:8<847::AID-ESP103>3.0.CO;2-Q

Cao, X, Jiao, J., Li, J., Qi, H., Bai, L., Wang, X., & Sun, X. (2022). Morphometric characteristics and
sand intercepting capacity of dominant perennial plants in the Eastern Qaidam Basin: Implication for
aeolian erosion control. Catena, 210, 105939. DOI :10.1016/j.catena.2021.105939

Cheng, L., Wu, B., Pang, Y., & Jia, X. (2024). Shrub growth improves morphological features of nebkhas:
a case study of Nitraria tangutorum in the Tengger Desert. Plants, 13(5), 624. DOI:
10.3390/plants13050624

Goudie, A. S. (2022). Nebkhas: An essay in aeolian biogeomorphology. Aeolian Research, 54, 100772.
DOI : 10.1016/j.aeolia.2022.100772

Jahantigh, M., & Jahantigh, M. (2020). Investigating the effect of vegetation restoration on morphometric
components of nebaka and its role in the stabilization of sand dunes in Nimroz Area of Sistan Province.
Geography and Environmental Planning, 31(2), 105-120. DOI: 10.22108/GEP.2020.119973.1225

Kamali, P., Tazeh, M., Kalantari, S., Fehresti, M., & Jebali, A. (2023). Investigating the relationship between
dust storm index and some climatic parameters, vegetation index and land form types (Yazd-Ardakan
Plain). Desert Management, 10(4), 93-108. DOI: 10.22034/JDMAL.2023.1989675.1407 [In Persian]


javascript:void(0)
https://deej.kashanu.ac.ir/article_112662_en.html?lang=fa
https://doi.org/10.22059/jdesert.2021.318279.1006805
https://deej.kashanu.ac.ir/article_112622.html?lang=en
javascript:void(0)
javascript:void(0)
https://deej.kashanu.ac.ir/article_112718.html?lang=fa
https://aridbiom.yazd.ac.ir/article_3206.html?lang=fa
https://doi.org/10.22034/jdmal.2024.2020191.1450
https://doi.org/10.1016/S1872-2032(08)60053-0
https://doi.org/10.1016/S1872-2032(08)60053-0
https://doi.org/10.1002/1096-9837(200008)25:8%3C847::AID-ESP103%3E3.0.CO;2-Q
https://doi.org/10.1016/j.catena.2021.105939
https://doi.org/10.3390/plants13050624
https://doi.org/10.3390/plants13050624
https://doi.org/10.1016/j.aeolia.2022.100772
https://doi.org/10.1016/j.aeolia.2022.100772
https://doi.org/10.22108/gep.2020.119973.1225

%3

e 5 RS 9 Sl 55 y90 (SN (559098550 LU I (o)

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Kargaran, F., Kalantari, S., Ghanei Bafghi, M.J., &Tazeh, M. (2017). The Compare of grading criteria in
coarse ripplemark on the windward and leeward slopes (Case Study: Hassan Abad erg in Bafg). Quantitative
Geomorphology Research, 5(19), 111-120. DOI: 20.1001.1.22519424.1395.5.3.8.2 [In Persian]

Kharazmi, H., Kalantari, S., Sadeghinia, M., & Ghanei Bafghi, M. J. (2023). Investigation of
environmental factors affecting the distribution of Calligonum bungei species in rangelands of Kerman
Province. Journal of Rangeland, 17(2), 285-295. DOI: 20.1001.1.20080891.1402.17.2.8.9 [In Persian]

Liu, M., Wei, Y., Li, W., & Wang, J. (2023). Changes in morphology of Nitraria tangutorum nebkhas at
different successional stages in the Oasis-Desert ecotone, Northwest China. Polish Journal of
Environmental Studies, 32(2). DOI: 10.15244/pjoes/155196

Maghsoudi, M., Negahban, S., Bagheri said-Shokeri, S., & Chezgheh, S. (2012). Comparative and analysis
of nebkas geomorphologic features four plant species in west of Lut (East of Shahdad - Takab
plain). Physical Geography Research, 44(1), 55-76. DOI: 10.22059/JPHGR.2012.24734 [In Persian]

Mehrabi, A. (2020). Detecting areas vulnerable to sand encroachment using remote sensing and GIS
techniques; Case study: Rigan, Fahraj and Narmashir counties, Kerman province. Journal of Natural
Environmental Hazards, 9(24), 47-62. DOI: 10.22111/JNEH.2019.29225.1505 [In Persian]

Negahban, S., Yamani, M., maghsoudi, M., & Azizi, Gh. (2013). Investigating the density, geomorphology
and altitudinal zonation of the Nebkas in the western margin of the Lot plain and the effects of vegetation
on their morphology. Quantitative = Geomorphological = Research, 1(4), 17-42. DOI:
20.1001.1.22519424.1392.1.4.2.4 [In Persian]

Pourkhosravani, M., & Mousavi, S. H. (2016). Analysis of nebka landscape in Negar plain of
Bardsir. Desert Ecosystem Engineering Journal, 5(10), 45-56. [In Persian]

Seyedhoseini S, Kalantari S, Jalaliyan A, GhaneiBafghi M.J., & Sadeghinia M. (2023). Investigating the
effect of bentonite clay mulch combined with the cultivation of Nitraria Schoberi in controlling wind
erosion (Case study: Sejzi region of Isfahan). Environmental Erosion Research journal Hormozgan
University, 13(3), 131-147. DOI: 20.1001.1.22517812.1402.13.3.7.3 [In Persian]

Wang, X., Xiao, H., Li, J., Qiang, M., & Su, Z. (2008). Nebkha development and its relationship to
environmental change in the Alaxa Plateau, China. Environmental Geology, 56, 359-365. DOI:
10.1007/s00254-007-1171-22

Zehtabian, G., Azarnivand, H., Ahmadi, H., & Kalantari, S. (2013). Presentation of suitable model to
estimate vegetation fraction using satellite images in arid region (Case study: Sadough-Yazd, Iran).
Journal of Rangeland Science, 3(2), 108-117.

Zerehi, F., Rezai, M., & Moradi, N. (2021). Statistical analysis of the geological shape of coastal desert
nebkas adjacent to the Persian Gulf in order to stabilize quicksands and land use changes of nebkazars
(Case study: Hormozgan, Sirik). Quantitative Geomorphological Research, 10(2), 176-196. DOI:
10.22034/GMPJ.2021.259426.1231 [In Persian]

Zhai, B., Dang, X. H., Liu, X. J., & Wang, J. (2022). Fertile island effect in the sedimentary process of
Tetraena mongolica Maxim nebkhas in steppe desert ecotones on the Inner Mongolia plateau,
China. Journal of Mountain Science, 19(10), 2791-2805. DOI: 10.1007/s11629-022-7416-4

Zhao, H. L., Yi, X. Y., Zhou, R. L., Zhao, X. Y., Zhang, T. H., & Drake, S. (2006). Wind erosion and sand
accumulation effects on soil properties in Horgin Sandy Farmland, Inner Mongolia. Catena, 65(1), 71-79.
DOI: 10.1016/j.catena.2005.10.001


https://www.geomorphologyjournal.ir/article_78057.html?lang=fa
http://dorl.net/dor/20.1001.1.20080891.1402.17.2.8.9
https://doi.org/10.15244/pjoes/155196
https://doi.org/10.22059/jphgr.2012.24734
https://dorl.net/dor/20.1001.1.22519424.1392.1.4.2.4
http://dorl.net/dor/20.1001.1.22517812.1402.13.3.7.3
https://link.springer.com/article/10.1007/s00254-007-1171-2
https://link.springer.com/article/10.1007/s00254-007-1171-2
https://www.geomorphologyjournal.ir/article_137693.html?lang=en
https://link.springer.com/article/10.1007/s11629-022-7416-4
https://doi.org/10.1016/j.catena.2005.10.001
https://doi.org/10.1016/j.catena.2005.10.001

Original Article, Vol. 12, No. 2, Summer, 2024, pp 65-82

Desert Management

{ } z v VN
www.isadmec.ir

Iranian Scientific Association of Desert
Management and Control

Evaluation of the Features of Geographical and Biogeotourism Heritage of
Landscapes in Order to Develop Wetland Ecotourism in the International
Wetlands of Hormozgan

M. Ashrafi!, A. Moradi?*, M. Akbarian®, M. Rezai*

1. Master of Ecotourism, University of Hormozgan, Hormozgan, Bandar Abbas, Iran.

2. Corresponding author, Assistant Professor of Environmental Planning and Management, Department of
Geographical Sciences, Faculty of Humanities, University of Hormozgan, Bandar Abbas, Iran.

3. Assistant Professor, Department of Geographical Sciences, Faculty of Humanities, University of
Hormozgan, Bandar Abbas, Iran.

4. Academic member, Department of Natural Resources Engineering, Faculty of Agriculture and Natural
Resources, University of Hormozgan, Hormozgan, Bandar Abbas, Iran.

* Corresponding Author: Moradi@hormozgan.ac.ir

Received date: 26/03/2024 Accepted date: 25/05/2024
10.22034/JDMAL.2024.2025472.1457
Extended Abstract

Introduction

One of the most important tourist destinations in the country is Iran's wetlands, which have a
surface area of around three million hectares. The Azini wetland, which covers 28000 ha, boasts
unique ecotourism opportunities as a tropical wetland situated in the coastal desert east of
Hormozgan province. Due to having mangrove forests with two species of Avicennia marina and
Rhyzophora mucronata, the special geographical location, beautiful scenery, and rich habitat of
birds and animals are all reasons to visit. The desert and wetland ecosystem of Azini lagoon,
which has two mangrove trees, is a significant aquatic or wetland ecosystem in the desert areas
adjacent to the sea coast. This ecotone has a great variety of habitats and diversity that have been
created in and around the coastal wetlands. They provide favorable conditions to attract and
welcome various forms of plant and animal life, which therefore have many visual attractions.
The ecotourism sector has seen the fastest growth in the tourism industry, developing between
2.5 and 7% faster than other tourism sectors. A tourism protection program is necessary to use
mangrove biodiversity as a tourist attraction. In examining the suitability of areas for tourism in
Indonesia, the factors of water clarity and clarity, ocean currents, beach type, layer and beach
typology were evaluated (1). Other researches have been conducted on topics such as Nebkazar
Sirik and other mandabi ecosystems of Hormozgan and its relationship with tourism, but so far
no research has been conducted on the biogeotourism features of landscapes in the international
wetlands of Hormozgan. The current research was carried out with the aim of evaluating the
characteristics of the geographical and biogeotourism heritage of the landscapes in the
international wetlands of Hormozgan in order to develop wetland ecotourism.

Material and Methods
The international wetland known as Azini is found in Sirik City in the eastern part of Hormozgan
province. It is located between latitudes of 26 degrees 15 minutes to 26 degrees 26 minutes north
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and lengths of 57 degrees 4 minutes to 57 degrees 7 minutes east. The Azini wetland is categorized
as a tropical wetland by the World Register, and is composed of mangrove forests with the two
dominant species, mangrove and Rhyzophora mucronate. Due to its special geographical location
and beautiful scenery, as well as its rich habitat for birds and animals, it has special ecotourism
attractions. The present research examined the compatibility of tourism development with
ecotourism through the combined document-field method of Azini international wetland located
in Sirik city, Hormozgan Province. The appropriateness of tourism development is determined by
eight criteria of the distance from the protected area of the wetland, access to the electricity
network, distance from the main road, land use and cover, distance from law enforcement centers,
diversity and abundance of attractions, access to population points and distance from the fault
line. The FUZZY ANP model was used to determine the appropriate development zone for the
area. The security category and tourism industry have a strong connection; it is widely accepted
that the standard of security in tourism is the level of security perceived by tourists. Security is
crucial for a trip to take place and discussing tourism is pointless without it. Traveling and
tourism-related activities can flourish when there is a suitable platform at the international level
for people to travel. Tourists won't travel to a destination if they feel insecure about it. In other
words, tourism security is so significant that tourists are constantly searching for safer tourist
destinations when choosing their travel destination. The issue of security and the negative image
of Iran in the minds of foreign tourists is one of the factors that have been identified as problematic
for Iran's tourism. The reason for this is unhealthy competition in the industry of attracting foreign
tourists among countries, and the arrogant efforts of advanced countries' media against the Islamic
Republic. Law enforcement centers and tourists' access to them are essential factors that can
ensure tourism security and provide a sense of peace of mind for tourists. In choosing areas for
tourism development, it is important to prioritize areas that are close to and have better access to
law enforcement centers. A naval post is located near Khor Azini in the investigation area and the
10-km buffer, which serves as a point of control for the order and security of the area. To
guarantee security for tourists, it's crucial to select areas that are close to this checkpoint.

Discussion and Conclusion

The current study investigated the suitability of Azini Wetland for tourism development by studying
an area of 376 square kilometers using 8 criteria. According to the assessment of tourism development
suitability in the selected area, 31% of the total area has favorable conditions, 36% has moderate
conditions, and 33% has unfavorable conditions. The Azini Wetland territory is close to the conditions
considered for tourism development, which is why each zone has taken up about 30% of the area. It
is certain that the conditions will change for the benefit of the appropriate area of development when
infrastructure and facilities are established and developed. This potential can be utilized by planning
in this field to benefit from the development of sustainable tourism and its economic benefits. In the
current research, an area of 2376 Km as the territory of Azini Wetland was investigated in terms of
the appropriateness of tourism development using selected criteria, 8 criteria. The findings showed
that about 31% of the area has suitable conditions for tourist use, 36% has average conditions and 33%
has poor conditions in this regard; Therefore, the territory of Azini Wetland is seen to be close to the
conditions between the three types of appropriateness considered for the development of tourism; So
that each area has taken up approximately 30% of the area. Undoubtedly, with the establishment and
development of infrastructure and facilities, the conditions will change for the benefit of the
appropriate area of development, which requires fundamental planning and preparation of thematic or
positional plans to achieve sustainable tourism in this direction.

Keywords: Wetland ecosystem; Ecotourism; Scenery; Natural attraction
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Introduction

Desertification is land degradation that occurs in arid, semi-arid, and dry sub-humid areas, where
water is the most important limiting factor for land use in the ecosystem (19). Desertification (31)
is a term used to describe the decrease in biological productivity in ecosystems of arid, semi-arid,
and dry sub-humid regions caused by climate change and human activities. To provide
management solutions and prevent desertification spread globally, it is necessary to evaluate the
phenomenon and its changes over time. At the global level, numerous studies have been
conducted to evaluate and monitor desertification using various methods and evaluate its changes
over time. In recent years, there has been a lot of attention given to remote sensing in this regard.
Lamchin et al. (2016) examined land cover changes and desertification in Mongolia using remote
sensing indices such as NDVI, albedo, and TGSI. It was discovered that the study area has
experienced an increase in desertification each year (16). Ontel et al. (2023) investigated the trend
of land degradation and desertification in Romania using remote sensing indices. The research
findings revealed that 60% of the limited study area (22) had been improved and restored. In Iran,
the majority of the land is located in arid, semi-arid, and hyper-arid climates (4), and the duration
of the warm season is increasing in 80 percent of the regions (10). These conditions will lead to
the continued growth and expansion of desertification in Iran. Therefore, finding methods to
assess this phenomenon, its causes, and predict its trends will become increasingly important. The
management of vegetation cover and natural resources requires an assessment of the
desertification process due to the semi-arid and desert climate of Kerman province. This study
aims to examine the trend of desertification over time using remote sensing due to the issue's
importance and the climatic conditions of Kerman province.

Material and Methods

Kerman province, with an area of 183,000 square kilometers, accounts for approximately 11% of
the total area of the country. Satellite images were used to calculate the intensity of desertification
to achieve the set objectives. To calculate the intensity of desertification, the DDI index
introduced by Pan and Li (2013) was utilized in this study. To evaluate desertification in Kerman
province, the first step was to establish the target months by utilizing the monthly NDVI average.
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Estimates of NDVI were made on the Google Earth Engine platform from 2001 to 2022 using the
MODOQ9A1 product layers of the MODIS sensor, and the monthly average for the study period
was then determined. An average Albedo coefficient map was calculated for the period 2001 to
2022 after determining the target months and obtaining the average NDVI map from 2001 to 2022
in these months. The intensity of desertification for the target months was calculated by
performing a linear regression between NDVI and Albedo coefficient in the next step. The highest
intensity of desertification for every target month was determined by determining the year with
the lowest DDI value at pixel level. After calculating the DDI index for the 22-year study period,
to examine the trend of desertification changes, the trend of DDI index changes for the target
months was calculated from 2001 to 2022 using the non-parametric Kendall test in the TerrSet
software. The slope of changes in the DDI index for the target months in time units was calculated
using TerrSet software for 22 years. To simulate the trend of changes, linear regression analysis
can be utilized.

Discussion and Conclusion

The highest NDVI values over the 22 years are in March, April, May, and June, which indicate
the highest growth and greenness of vegetation during these months, as per the results obtained.
The four months with the highest NDVI values were chosen to investigate the trend of
desertification changes based on the results of this section. The most severe desertification in
March was 23.93% in 2012, while the lowest was 23.0% in 2016. The highest and lowest severity
of desertification in April were 22.23% and 35.0% in 2012 and 2006, respectively. The most
severe desertification was recorded at 20.14% and 22.42% during May and June in 2001, while
the least was 32.0% and 11.0% in 2017, respectively. The results indicate that the trendless class
has allotted the largest area throughout the 22-year period, with values of 82.45%, 59.83%,
49.96%, and 51.79% in March, April, May, and June, respectively. The results indicate that
desertification changes with high and very high intensity mostly occur in the southwest, south,
and southeast regions of Kerman province. The northwest and northeast regions of the province
are also a part of this class. The vegetation cover values in March, April, May, and June were the
highest in the year, as shown by the average monthly NDVI results. Behrangmanesh et al. (2019)
and Alamdarloo et al. (2018) reported that the vegetation cover in most regions of Iran is at its
peak during these months. The results indicated that the intensity of desertification is increasing
considerably in Kerman province in all four selected months, particularly in the southern regions.
The assessment of desertification changes showed that the southern regions of Kerman province
are classified as high and very high in all four selected months. The effectiveness of the
desertification intensity assessment method proposed by Pan and Li (2013) can be demonstrated
by analyzing the results of this study in Kerman province and comparing it to previous research
in this area.
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