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Extended Abstract

Introduction: There are several parameters in the catchments that cause high peak flows, as a consequence of which nature
will be degraded. Among these factors, land-use change, vegetation degradation, soil infiltration, rainfall intensity, slope, and
infiltration rate of the catchment are the most important.

Watershed management activity is one of the effective methods for increasing the time concentration of the catchments. Flood
hazard zoning of the catchment can also provide suitable information about floods and their effects on floodplains, which can
be a strong tool for flood warning. Flood potential zoning determines the area with higher potential runoff. This calculation can
be done by comparing hydrologic and hydrogeologic factors of the watersheds and then flood potential of all areas can be
evaluated. Using this method, the areas with high potential flood risk could be identified. These results enable us to predict
probable flood events. Nowadays, using new technologies like GIS and RS can help decision-makers to have a quick evaluation
of natural flood hazards.

Materials and Methods: For the aims of this study, first, the main effective factors for zoning flood potential have been
collected using documents, expert ideas, and other common techniques. Using GIS all required maps and factors have been
prepared including slope, geology, pedology, vegetation index, drainage density and form factor. Then, for weighting
parameters, AHP method is used. Combining this method with GIS can provide a strong tool for calculating flood hazard zones.
AHP is a suitable tool for final weighting parameters which use comparing matrix and has been done in Expert choice software.
At the end, the final weights of parameters were overlaid in ArcGIS and a potential flood hazard zone map was prepared for
both catchments. These maps include the areas with very low, low, moderate, high and very high classes. For comparing flood
hazard zonation of the, specific high flows were calculated using Fuller's method. Specific high flow is the number of peak
flows divided by the area of the watershed that is a suitable factor for comparing two areas related to discharge. Hence, by
calculating specific high flows of both watersheds, it is possible to specify the watershed with higher flood potential between
Arghavan and Kal-Anar subwatersheds.

Results: The final flood potential zonation of both subwatersheds shows that there are five classes of flood potential in both
subwatersheds including very high, high, moderate, low and very low. Investigations show that 1.45% of Arghavan and 14.77%
of Kal-Anar subwatersheds are in the very high flood potential class, 18.11% of Arghavan and 35.00% of Kal-Anar
subwatersheds are in the high flood potential class, 58.23% of Arghavan and 40.08% of Kal-Anar subwatersheds are in
moderate flood potential class, 19.35% of Arghavan and 8.90% of Kal-Anar subwatersheds are in low flood potential class and
2.86% of Arghavan and 1.25% of Kal-Anar subwatersheds are in very low flood potential class.

Discussion and Conclusion: Results indicate that based on the final flood potential zonation of the subwatersheds, because of
high slope, impermeable geology, low-density vegetation and watershed shape and higher specific peak flows, Kal-Anar
subwatershed has higher flood potential related to Arghavan watershed. On the other hand, Arghavan watershed has more
volume of flood in the same storm. Furthermore, based on AHP method, slope with 29.3% and watershed shape with 7.2%
have the most and the least effects on flood potential, respectively.

Finally, it was concluded that experts and government decision-makers should focus more on Kal-Anar which is in a higher
risk of flood and prepare a suitable plan for combating flood in this subwatershed. Paying more attention to mentioned
subwatershed minimizes different kinds of damage.
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Figure 1- Geographical location of the studied subwatersheds in the country and Ilam province
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Extended Abstract

Introduction: For proper management and planning of arid and semi-arid regions, it is necessary to understand the influence
of the factors, indicators, and criteria on desertification in areas that are deserted or prone to desertification. The use of poor
quality water is one of the factors affecting soil salinity and creating a suitable condition for the development of desert
conditions. The purpose of this study is to evaluate the intensity of desertification using the IMDPA model with emphasis on
groundwater criteria in the Mehran plain in Ilam province.

Materials and Methods: The study area is located in Mehran plain in Ilam province in western Iran. Recharge and drainage
of the region are by two rivers of Gavi and Konjancham. According to the geological situation and the information obtained
from the exploration wells and exploitation of Mehran plain, the groundwater aquifer is the unconfined aquifer. The average
rainfall and temperature of the study area are 270 mm and 21.5°C, respectively. According to the Domarten Climate, the study
is defined as a dry climate according to the De Martonne Climatic classification (De Martonne, 1926). In this study, the IMDP A
model (Iranian Model of Desertification Potential Assessment) was used to investigate the intensity of desertification and to
present a desertification map in the Mehran plain. This method is one of the methods of desertification assessment that was
proposed in 2005 by the Department of Deforestation and Natural Resources of the University of Tehran in collaboration with
the Forests and Rangelands Organization (Zakerinejad et al., 2012). By using this model, it is possible to study the effective
parameters in desertification in order to provide an accurate desertification map according to the conditions of Iran (Akbari et
al., 2020). In this study, to investigate and prepare a criterion map of groundwater degradation from IMDPA model indicators
including electrical conductivity (EC), sodium absorption ratio (SAR), color (Cl), falling groundwater level and irrigation
systems of the irrigation system were used. The inverse distance weighting (IDW) method was used to prepare raster maps of
different groundwater indices. Finally, after preparing maps related to each indicator and combining their layers in the GIS
environment, the groundwater criterion was obtained, which was applied in the final assessment of the desertification situation
in the region.

Results: The results showed that in the study area, the groundwater criterion is in three classes of low, medium and severe
desertification. According to the groundwater condition map in the degradation of regional resources, about 32% of the total
area is in the low class of water degradation which is located in the northwest and southeast of the study area. Moreover,
approximately 48% of the total area is in the middle class, which is located in the northern and northeastern parts. About 20%
of the total area is also in the severe class, which is mainly concentrated in the southeastern part of the region. These results
were obtained from the study of different indicators of groundwater resources. The results of the aquifer decline index in land
degradation situation showed that this index was in low, medium, severe and very severe classes. Sodium absorption ratio index
in low and medium classes as well as irrigation system index is in low and severe land degradation. The electrical conductivity
index was in low, medium and severe classes and the chlorine index was in the low class for land degradation.

Discussion and Conclusion: The data of the IMPDA model showed that among the measured indices (falling groundwater
level, sodium uptake ratio, electrical conductivity, chlorine and irrigation system) in this study, falling groundwater level and
irrigation system have higher sensitivity, respectively. They can be more effective in desertification classes. The findings of
Rafie Emam & Zehtabian (2004) showed that flooding irrigation and furrow methods are the most important factors in
desertification. In fact, traditional irrigation methods cause high water consumption, resulting in declining groundwater
aquifers. Therefore, it is necessary to adopt appropriate strategies to eliminate the aquifer decline, which has the highest value
in terms of land degradation in water criteria. In general, the results showed that water is an important and effective factor in
monitoring the intensity of desertification, especially in arid and semi-arid regions. It is suggested that to combat desertification,
proper management of water resources should be done to prevent critical conditions in these areas.
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Figure 1- Location of the study area in Ilam province and Mehran city
(RGB composition of the study area in 2014: Shabazian et al, 2019)
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Figure 2- Location of wells in the study area

O o o5 Lz wogad o)Lal lpl llyds 4y azgs b
2059 9 LBl HeuS luld 4 axgi b b jasll
Ol ee Yb o b g Jaw ol S8 L 1A Lslonys )5
axgi b g ogei oy p |y 2hioble 5o F5e sl il il
sls ) ids ahobles 4tk oleets Lyls o
Jolss Jlae &5 5558 Joe o .(AKbari et al., 2020)
mled csweiny ol S by S
(S39198590955 ~ e el (S ed Arngs (S39)9iSS
2l 5o oS layial )b plgiear eloizl - goladl
Pl 52 W 58 (o0 515 (Db 090 0l
Mz 0 @hoble ol 4l 56 9 basls ool
Al e Wl LS g wad davgie (oS s WIS
5B bl Y o aS O s cnla () Jsoz)
V e s eadlate Ll it a4z g b loble 2 o]
Wb oo plp O g0l (23059 0920 g al ool T U
035 09 o ¥ Bl s e ) 0yl a5 s ek

Gl g @hoble b (ow)» slp G5 Gl 5o

IMDPA  Jus 5l «o)liee clis jo ol50ble anis
20,5 eolaiwl (lyoble Jewily SU5,1 Slpl Jow)
okl byl slegisy s 5l s, ol
Sis bl sbxlog )5 lawgs VWWAY JLo jo a5 el
G5 g s oRiils b mle SliwngS 4
a5 2o 535 (5 o5l 5 il dedSix plajle
(Jae ol bl 9 &L (Zakerinejad et al., 2012)
sHledlipn HmmneS Lawgs a5 cuwl MEDALUS o
Joe pgee Sbl e 51wl oo 5111299 L jo L)
AL dgd Sy Joe opl s <ds MEDALUS
ol 31 5 IMDPA Jawe sl s el ol50,LLs
Olgss Jow cpl Gllye ;50 5l oS o Cons 0ucld
aS dges o0,lil cwlis IS Olykas 5 5ogass oolatwl 4
Slrei b 09 Sy 2 S 602 adde Cdds o
Jae cuma )| g bl LYs 5l sl b abg e
e 4 oles co MEDALUS Jae 45 Cend j553

@hoble (ed Cardg ol (WS Jlgly8 @595 -) Jgua
Table 1- Frequency distribution of intensity classes of the current desertification situation
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Table 2- Chemical decomposition of the collected samples
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Table 3- Groundwater criterion evaluation indicators (Zehtabian ef al, 2009)

hoble SEB b g0 o Wl s
Desertification class Low Middle Severe Very severe
e 1-15 1.51-2.50 2.51-3.50 3.51-4
Score
(oo F e il) (s 2l 4 <20 20-30 30-50 >50
Falling groundwater (cm year?)
ée. JUCURUNIRYY
Grosilor p Goge dus) <750 7502250 2250-5000 >5000
EC (mmhos cmt)
frishs 37 S <18 18-26 26-32 >32
SAR
Gl s oYl Sliske) S <250 250-500 500-1500 > 1500
Cl (mEq LY)
7. 0 . | .
.6)L:%1W s e e ke (S e b b w&r‘éu&w
Falling groundwater ods < B, 6okl wibe

03205 T Jlre 2 30 Glaaslis ()] (39 bgie —F Jguer
Table 4- Weighted average value of indicators affecting groundwater criteria
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Figure 3- Maps of the study area including a) declining groundwater level, b) irrigation system, c¢) sodium
absorption ratio, d) electrical conductivity and e) intensity of desertification in terms of water standard
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Extended Abstract

Introduction: The surface of the earth is constantly changing due to various human activities (Wu et al., 2021; Vijayana et al., 2021).
These changes may, in the most severe case, be related to land use pattern as a region (Gupta & Chatterjee, 2021). Land-use change
and land cover (LULCC) is a general term for human land-use change (Daatakulloa et al., 2021; Wang et al., 2020). However,
nowadays, global warming has become a global issue. Therefore, during the last four decades, the rapid growth of urbanization has
caused the change and evolution of natural phenomena. These changes eventually cause changes in the earth's surface (Zandi et al.,
2019). The expansion of urbanization changes the energy received by the earth's surface, which can play a decisive role in meeting the
needs of outdoor water and evapotranspiration in an area (Saher et al., 2021). Therefore, the destruction of green space and agricultural
use has an important role in the formation of thermal islands (Zandi et al., 2019). Syahira et al. (2021) examined heat islands in an
urban area due to land-use change and climate change in the Melbourne region of Australia and found that the thermal islands created
were closely related to land change. Ren et al. (2021) showed that there are significant changes in urban and rural areas by examining
satellite images of MODIS sensors for the relationship between thermal islands and urban land use in large Chinese cities. In other
words, large urban areas of heat islands have expanded. The present study was conducted to investigate the effect of land use on
temperature parameters in the northern watershed of llam province.

Materials and Methods: The northern watershed of Ilam province is located in the west of Iran. This area is about 7195.81 square
kilometers. In terms of geographical coordinates, the study area is located at 45° 40' to 46° 53' east longitude and 32° 53' to 34° 02'
north latitude. In this study, to determine the most effective land use on temperature changes, thermal islands and land-use changes for
a period of six years (2014 to 2019) were extracted. The study used Landsat ETM and MODIS satellite data from the US Geological
Survey. To prepare the training points, classification algorithms were used and for accuracy testing, high-resolution images of Google
Earth were used.

Random forest algorithm: Currently, one of the best learning algorithms is the random forest algorithm. A stochastic forest algorithm
is a nonparametric machine learning algorithm based on a bunch of decision trees. A large number of decision trees grow in the RF
algorithm classification (AboTalebi et al., 2017).

A backup vector machine algorithm: One of the capabilities of the backup machine is overcoming the problem of non-linear
distribution of educational data. In this case, using kernel functions, data is transferred to a larger space in which better resolution is
performed and the separating cloud screen is determined in that space (Ishaqi et al., 2016).

Results: In the study area during the period, water use, rangeland, agricultural and garden lands increased by 0.15, 3.87, and 3.42
percent, respectively, and for other uses such as forests and barren lands, respectively 13.33 and showed a decrease of 0.11%. Among
the studied year, most changes are in barren and urban campuses and forest lands. According to figures, land-use changes annually,
and unlike many studies that consider long periods for studying land-use change suitable, these figures indicate annual land use
changes. Temperature maps of the study area showed that the average temperature of the region in the base period (2014) was equal
to 31.02°C, which at the end of the study period reached 31.88°C over six years, which is equal to 68. The temperature has increased
by 0°C (Figure 3). In 2016, with the decrease of barren and urban lands, the temperature also decreased and reached 35°C. In 2014,
the area of agricultural land use was 660.15 square kilometers, the temperature was 30.96, and with the increase of these lands in 1398,
the temperature decreased from 43.25°C to 31.25°C. The temperature has increased with the increase of rangeland lands, but on the
contrary, this situation has occurred in forest areas and with the decrease of forest lands, the temperature has increased.

Discussion and Conclusion: According to the obtained maps, it was found that most changes are in barren and urban campuses and
forest lands. Wu et al. (2021) and Gupta & Chatterjee (2021) stated that one of the most important changes is the increase in urban
(residential) use. Khidmatzadeh et al. (2021) introduced the trend of urbanization and reduction of vegetation and garden use, but by
examining the thermal islands created in the obtained temperature maps, it was found that the average temperature of the region in the
base period (2014) is equal to 31.02°C, which at the end of the study period reached 31.88°C over six years, which increased by
0.68°C. Khidmatzadeh et al. (2021) also showed the relationship between the increasing residential area and temperature changes in
Urmia. Shabani et al. (2019) also introduced land-use change as one of the reasons for the increase in temperature in Sagez. With the
increase of barren and urban lands, temperature changes have increased, but this rate has not always been constant so the temperature
in 1393 for barren land use with an area of 321.47 square kilometers was equal to 34.97°C, which in the following year decreased to
3112.67; the temperature has reached 35.26°C.

Keywords: Google Earth Engine, Land Use Change, MODIS, Thermal Islands.
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1. Land-Uses and Land-Cover Changes



L ol Jlas 55ul 0355 los 1 o5l )l Slois Sl oy TV

alawlio a5 ailb o ) liw! Sl gble
el 423,55 O g0 atlaie ol o g0l Oldlae
gy 9 olge

axdllas 290 dilaio (3 yro

o el 0555« 5izd (] 55 (quyp 350 ailate
Syle LB lpl jenS e o as ol o Ll
& yoglS VIAD/AY sg0> ;0 039> (! Cawg
5o asdlas 5590 039> « oLl i Slaise s 1ol
Job 4835 OF g a0 FF U agdo ¥+ 5 a>,0 O
380 Y gazx 0 YT U addo OV g a0 YV 5 8,0
axlllac 5,90 dilate jo .Cuwl a3 )3 13 Jlaid o ye
IR Olre s plasle lel @bl b0t Sl
5 SlwdsS dihhie Jlod slaciond a5 conl a8
390 dilaie oul8l 0Bl o (B0 dilaie gl v
Slaead gl ot Jlad slacaand 3 caalllas
el Sl pgix Pu 0 g Sidded 4l
sloo g el o b FOASY a¥ls )L .Sl
s 50 o il ax 0 Yo B - ) T e
ool adllas 090 adlaie glay )l iSlas all oo
yo YY Plas 5 e YV glay)l g8, anss
O U aib e

$lp (V7)) o) Kar g Zandi el aisls b ous
PR 2 2l ) Sloati A Gt 9 o2
B Slej 0,90 Sl deie 55 (551> 2l
45 55,5 osalin 5 eslitul g5 le CA I Y-\
NNl jo Sy g olows Ll 51 Sl sl
S VeVl 4 G 6505 Glod g Crg
sy 4 gladdlas o (YV9) o], Sen 5 Kazemi
Sl olive b 58 23l 6l Dy 3G
Sl g olas iz o9y s (UHD yed )1, nli
ol s s ls OLL g TM o (55, 5 oolisd
2l obul o (oo G (LSl (625 ks 45 0l
L (YY) oLer g Asadi el aiils g)l>
2z 2L Gibsy 5 omey sl Syl o) 2
s Slogs glrazeis Sl oolitul b 48 2le)S
ol 5 pogdle a5 0o )5 (e )l 7 ddlaie 5o
Sbml o (IS ©)goar pluil 28 Wb g 62,8
Ol e bl 5385 (o) n (ples DM
2 @2 S ) Sl oy 4 ol G ond
bl bl i gzl oje 0 b el
i g SlwdsS Jidu g0 Ay o) pl el aSls
72 S8 5 5 @l S92y o 5 058 o0

BAsess Provan PPases
.; -
=
.“
: | A
: ¥
[
3
A glacal , H
A gk Jaa
gy
. NV :
:E . -
= Dot e . S—C
v v .l " " we.
BAeses Preven Phases

Figure 1- Location of the study area
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Figure 2- Land use changes in the northern watershed of Ilam province from 2014 to 2019
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Figure 3- Temperature changes in the northern watershed of Ilam province from 2014 to 2019
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Figure 4- Diagram of temperature changes based on the type of use in the northern watershed of
Ilam province from 2014 to 2019
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Figure 5- Diagram of land use change in the northern watershed of Ilam province from 2014 to 2019
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Table 3- Correlation between user changes with temperature changes during the statistical period

3314 land use (Ko oy P value
Correlation
ol Water -0.95™ 0.001
Ji Forest -0.88™ 0.0036
e Rangeland -0.78™ 0.002
£l g jyslas Agriculture and horticulture 0.29 0.51
YRR R Desert and urban lands -0.67" 0.04

2,0 A9 5 A0 mhaw )0 (5,8 Fre i iy s g

*

, and ™*: Significant at 95 and 99% probability levels, respectively
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Extended Abstract

Introduction: Environmental hazards have always changed and threatened various aspects of life throughout the history of
human life. Flood is one of the most harmful risks, which is always associated with economic damage and in some cases with
human casualties. With the highest relative incidence of natural disasters in the world (about 40%), a flood has not only caused
great damage but also made many people homeless and immigrate to other countries. Precipitation is one of the most important
atmospheric and effective parameters in floods that plays a vital role in the natural environment. However, its abnormal and
irregular behavior can cause great damage to the natural and human environment. One of the most important consequences of
global warming is the increase in the frequency of large and rare precipitation events due to rising atmospheric humidity and
the activity of large-scale storms and tropical storms that occur every year around the world, with floods killing a number of
people and rendering thousands of cubic meters of fresh water and thousands of tons of valuable soil inaccessible. Therefore,
the analysis of these precipitation systems is very important to know the mechanism and predict them.

Materials and Methods: This study is based on the method of environmental analysis to focus on atmospheric circulation, so
that based on the occurrence of floods, synoptic patterns of this phenomenon have been identified. In order to accurately study
the flood that occurred on July 18, 2015, the precipitation data of Saghez station were synchronized and the synoptic maps of
different atmospheric levels from 10 to 70 degrees north latitude and zero to 70 degrees east longitude taken from NOAA from
48 hours before the flood up to one day after its occurrence were studied. So the synoptic patterns of the mentioned flooding
system were analyzed at different levels of the atmosphere for four consecutive days. The geographical area was selected to
include all atmospheric systems affecting the study area.

Results: The results showed that the high-pressure system of European immigrants and the low pressure of Saudi Arabia caused
heavy rainfalls on this day. Furthermore, the Mediterranean Sea, Black Sea and the Red Sea also played a role in strengthening
the humidity of these systems. The day before the rainfall, the European high-pressure system from the northwest and low-
pressure Saudi Arabia from the southwest approached Iran, and on the day of the flood, the merging of the two systems caused
heavy rainfall in the region. At the upper levels of the atmosphere, the day before the onset of rainfall, the trough axis was
located along with Turkey, Iragq and the Persian Gulf, and west of the region's borders. By moving the short wave and shifting
its axis to the east and getting closer to the region, the pressure centers on the ground have also advanced simultaneously. In
this case, the whole western region of the country was located below the east axis of the shortwave and has intensified instability
and rising humid air and has provided the conditions for heavy rains in the region.

Discussion: The mechanism of the studied heavy rainfall system showed that these rainfalls are due to high-pressure European
migratory systems and low-pressure Saudi Arabia, which absorb a lot of moisture by passing through water zones and colliding
with these two cold systems. And hot, the conditions for the formation of the front and instability are provided and lead to
heavy rainfall in the west of the Iran. Dustan & Mirdrikvand (2013) in the study of heavy and pervasive rainfall in western Iran
showed that low-pressure southern currents and the placement of a high-pressure pattern on the Arabian Sea are effective
factors in rainfall in this region. Examination of humidity and perceptible water maps showed that the Mediterranean Sea,
Black Sea and Red Sea have an important role in providing rainfall moisture of this system, which is consistent with the studies
of Arvin et al. (2013) and Ahmadi & Jafari (2015).

Conclusion: Flood event July 18, 2015; it is one of the unprecedented and destructive floods in the western half of the Iran. In
this regard, the synoptic maps of the earth's surface and the upper atmosphere were analyzed. The results showed that in the
period under study, first a cold air mass after passing over Europe and the northern Mediterranean Sea and the Black Sea and
finally Turkey and Iraq entered the western and northwestern regions of Iran. Also, the warm air mass entered western Iran by
forming in northeastern Africa and Saudi Arabia, crossing the Red Sea, absorbing moisture from this sea and moving to the
north of Saudi Arabia and Iragq. The approximate coexistence of these two warm and cold air masses and also the continuation
of warm air mass during rainy days can be the main cause of the mentioned heavy rainfall in the west of the Iran.

Keywords: Flood, Pattern of pressure, Precipitation, Saghez, Synoptic analysis.
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Table 1- Geographical characteristics of the meteorological station under study
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Figure 1- Geographical location of the study area
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Figure 2- Mean sea level pressure on days 16 (a) and 17 (b) July (two days before precipitation) 2015
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Figure 3- Mean sea level pressure on July 18 (rainy day) 2015
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Figure 4- Average surface pressure on July 18, 2015 (Rainy day)
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Figure 5- Synoptic map of 850 hPa level on days 16 (a) and 17 (b) July (two days before

precipitation) 2015
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Figure 8- Geopotential height of 700 hPa level on July 18, 2015 (Rainy day)
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Figure 9- Synaptic map of 500 hPa level on days 16 (a) and 17 (b) July (two days before the start of
precipitation) 2015
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Figure 11- Synaptic map of 500 hPa level on July 19 (Rainfall end) 2015

@ Bt S b o ol e el B o 5 IS T 5 el 6l
S5 g 555 by 9y 5l e b (SBrhogs Cww I8 Loyl 69y 2 9 [Coo iy S e €589 59,
(Y ﬁd)w‘owow)#uﬁjd‘ﬁéj)b )‘).5 (S o u).c SS9y ).u L)T 051.3 aS Sl 4...9;

1DM.

k]

M SESRL Phyaical Sciencaea Divisicen

-

(&0

10E  15E  ZOE  2SE 30E  35E 40E  4SE SUE 55E BRE  8SE  FUE

(5L 395) Y418 a39351A 535 50 JBwly i Yor 5550 Jauiliy o35 £ a5, VY S
Figure 12- Geopotential height of 300 hPa on July 18, 2015 (Rainy day)
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Figure 13- Omega map of 500 hPa level (Pa S™') on July 18, 2015 (Rainy day)
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Extended Abstract

Introduction: Vegetation is one of the main foundations in watersheds and its proper and principled management has an
important role in watershed management. Considering the effects of livestock grazing on vegetation and choosing the
appropriate livestock grazing intensity are among the main manifestations in integrated watersheds management. Therefore,
without knowledge of livestock grazing effects on biodiversity, sustainable management of watersheds is not possible. So, it is
so important to be aware of changes in plant diversity and composition under natural disturbances such as livestock grazing for
optimal ecosystem management.

Materials and Methods: This study aimed to investigate the effect of different livestock grazing intensities (low, medium and
high) on spatial diversity indices (alpha, beta, gamma), beta diversity components including turnover and nestedness, and plant
composition in Broujen rangelands in Chaharmahal and Bakhtiari province (mid-June 2017). Sampling was performed based
on a random-systematic sampling design using 60 plots of 2 x 2 m in three representative areas in three livestock grazing
intensities at the peak season of plant growth. Livestock grazing intensity was determined based on distance from watering
points (Omidipour et al., 2021). In this method, the areas near the watering points (distance less than 200 meters) as severe
grazing (high grazing intensity) area, the area with a distance of 200 to 800 meters from the watering points as the medium
grazing intensity and the area with a distance of more than 800 meters from the watering points was selected as a low-intensity
area (Zhao et al., 2007). Calculation of diversity indices was done in "vegan" statistical packages (Oksanen et al., 2018) and
partitioning of beta diversity into their components (turnover vs. nestedness) was performed using "betapart" statistical package
in R software (Baselga & Orme, 2012). The effect of livestock grazing on the alpha, beta and gamma diversity indices as well
as turnover and nestedness component of beta diversity were investigated based on one-way analysis of variance (ANOVA)
and their mean comparison using Duncan's test. To evaluate the effect of livestock grazing on the plant structure and
composition of the studied communities, the non-metric multidimensional scaling test (NMDS) was used in the "vegan™
statistical package in R software (Oksanen et al., 2018).

Results: The results indicated that all diversity indices (alpha, beta and gamma) were significantly affected by grazing intensity
so increasing the livestock grazing intensity causes a significant reduction (P <0.01) of alpha, beta and gamma diversity indices.
The highest values of alpha, beta and gamma diversity were 11.77, 7.22 and 19 in low grazing intensity and 3.44, 3.55 and 7
in the region with high grazing intensity, respectively. Partitioning of beta diversity into their component showed that the
turnover has a greater role than the nestedness component in deriving beta diversity. The results also showed that increasing
the livestock grazing intensity will significantly increase the turnover, which indicates the removal and replacement of plant
species while increasing livestock grazing did not have a significant effect on the nestedness component of beta diversity.
Finally, the results of the NMDS test showed that different livestock grazing intensities caused a significant difference in the
studied communities’ composition so the three grazing areas in the direction of the first axis were separable from each other.
Discussion and Conclusion: The results of this study showed that livestock grazing is one of the main factors affecting plant
diversity and composition. It is one of the most important factors in rangeland dynamics that has a negative effect on diversity
by increasing the livestock grazing intensity. Light and medium grazing create empty spaces (gaps) where other annual plant
species can establish. Livestock grazing can increase the number of species in the area by reducing inter-and intraspecific
competition between plants at low intensities. Also, the higher amount of turnover in high grazing intensity indicates livestock
grazing effect on removal and replacement of most plants under this grazing intensity. Therefore, using light grazing intensity
can be used as a suitable management tool to preserve and improve biodiversity.
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Table 1- Results of one-way analysis of variance comparing diversity indices in different grazing
intensities
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Table 2- One-way analysis of variance of beta diversity index and its components (turnover and
nesting pattern)
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Figure 3- Comparison of the mean of diversity indices (alpha, beta and gamma) and total diversity in
different grazing intensities
Mean comparisons for each of the diversity indices were performed separately based on Duncan's multiple range test at
5% probability level.
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Figure 4- Comparison of the average components of beta diversity (turnover and nestedness pattern) in
different intensities of livestock grazing

Different uppercase and lowercase letters indicate a significant difference (P-value <0.05) between the components of
turnover and nest pattern, respectively, based on Duncan's multi-domain test at the 5% probability level.
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Figure 5- Investigation of the effect of different intensities of livestock grazing on plant composition in the
study areas
Proximity and degree of overlap indicate more similarity in the composition of the two regions.
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Extended Abstract

Introduction: Among the problems we face are waste disposal, Infiltration of leachate from landfill into the ground and its
arrival in groundwater aquifers. Due to the presence of pollutants such as hydrocarbons, heavy metals and the like, water and
soil resources are contaminated, which is one of the most important environmental hazards. Studies show that the geological
and hydrogeological conditions of the landfill play an important role in the spread of pollution (Stevanovic, 2019). The location
chosen for the landfill should be examined from various aspects such as geology, natural drainage of the area, accessibility to
the site, and location measurement. The relationship between structural elements and groundwater capacity showed that
Tectonic factors are the main reason for the expansion of structural features and elements (Yazdani & Aryamanesh, 2013).
Therefore, before choosing a place for landfilling, the status of groundwater and the type of use of groundwater in the area
should be specified. On the other hand, due to the growing need of society for groundwater and the possibility of using this
water for drinking, their contamination, even in small amounts, can be problematic. In landfills, the proposed methods and
other methods must be used to prevent leachate from entering groundwater, and either dispose of or purify it. Because Kian
city does not currently have a landfill and the waste is currently disposed of in an open area near one of the historical hills of
the area, locating the landfill is very important. Therefore, the purpose of this study was to strategically evaluate the location
of waste disposal in Kian district.

Materials and Methods

Location using Geographic Information System (GIS)

The steps of the location process using the GIS are: 1- Recognition 2- Determining effective data and parameters 3- Studying
the characteristics of the study area 4- Collecting and preparing data 5- Preparing maps 6- Weighing maps 7- Combining maps
8- Final maps. The locating process is done by classifying and evaluating different classes related to each of the parameters in
the GIS environment (Eftekhari et al., 2019).

Hierarchical analysis model (AHP): The AHP model is one of the most efficient multi-criteria decision-making techniques
presented by Saati (1980), This model is based on a pairwise comparison of factors and allows managers and decision makers
to consider different scenarios. This technique is one of the most comprehensive systems designed for decision making with
multiple criteria, because it provides the possibility of formulating complex natural problems in a hierarchical manner
(Ramesht et al., 2013).

Research method: In the multi-criteria decision literature, several methods have been proposed in weighting the criteria based
on the judgments of decision makers. These methods include ranking, grading, pairwise comparison, and balance-permutation
analysis. Weighting methods are based on the capabilities of computer software and compatibility, which enabled them in
multi-criteria decision analysis based on GIS (Parhizkar & Gilande, 2006). After determining the criteria for locating and
classifying maps into different classes on the basis of the impact of the parameters, the importance of each parameter in the
weighting format must be specified according to their effectiveness in order to prepare the final map.

Results: Based on the results obtained from the location process using the AHP model in GIS environment, several sites were
identified in the area, among which one case was selected as a suitable landfill for municipal waste due to hydrological and
watershed management characteristics. The proposed land area is 10 hectares. Since the area is enclosed in terms of topography,
the effect of lightweight waste movement by the wind is neutralized and is away from natural drainage, which makes the area,
in terms of hydrogeology, suitable for waste landfill.

Environmental Impact Assessment (EIA) with a rapid impact assessment matrix: Environmental Impact Assessment of
Kian Waste Landfill Using Rapid Matrix Method shows that the effects in both construction and operation stages are
moderately negative and have a positive effect (18). Effects on construction and operation in the physical/ chemical group,
have been mostly due to the deformation of the earth and the creation of landscape pollution and soil pollution on a local scale.
In the construction and operation phase in the biological/ ecological group, negative effects such as reduced diversity and
density of drought plants can be mentioned.

Discussion and Conclusion: Based on the locating process, a suitable landfill site of 10 hectares was selected in the village of
Karke-Oliya. Due to the fact that the bedrock is basalt-andesite area and these rocks are resistant to erosion and medium
permeability, they have the potential for waste disposal; therefore, the proposed area has high environmental capacity for waste
landfill.

Keywords: AHP, Kiyan watershed, EIA, Waste disposal location.
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