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Extended Abstract

Introduction: Groundwater resources are one of the main natural resources that support socio-economic development of
countries (Siebert et al., 2010). Management and protection of groundwater resources is of great importance in countries such
as Iran, which are located in arid and semi-arid regions without surface water resources. Therefore, resource conservation, in
addition to short-term and long-term planning, is essential to optimizing their productivity (Abu-Khalaf et al., 2013). These
natural resources face a variety of issues that threaten their sustainability, such as the effects of climate change, human activities
and natural processes (Alabjah et al., 2018; Baghvand et al., 2010; Burri et al., 2019; El Asri et al., 2019; Houemenou et al.,
2020; Mountadar et al., 2018). Considering the great importance of recognizing the quality characteristics of groundwater in
desert areas and the need for its proper management, predicting groundwater quality for the management and exploitation of
water resources in the Yazd-Ardakan plain seems urgent. Therefore, the aim of this study was to evaluate and compare the
efficiency of artificial neural network and random forest models in predicting EC, SAR, SO4 and TDS values. In this research,
modeling will be done based on the relationship between environmental (auxiliary) data and groundwater quality parameters.
Materials and Methods: The study area is spread over 482900 ha of land, which in terms of position is 53° 08" 36" and 54°
85" 32" E longitude, is located in the central plateau of Iran and the central part of Yazd province. The maximum height of the
area is 2677 m and the minimum height is 997 m from the sea level. To evaluate the quality of groundwater sample, 201 wells
of the monitoring network of Yazd Regional Water Company in 2016, the measured parameters EC, SAR, SO4™ and TDS were
used. The factors of environmental (auxiliary) data in this research include geological data, land use, vegetation indices, soil
salinity indices, derivation of digital elevation model, distance from mines, distance from road, distance from river, distance
from residential areas, rainfall and population.

After preparing the groundwater quality parameters and environmental data, the values of EC, SAR, SO4 and TDS were
predicted using artificial neural network and random forest models. In order to validate the random forest model, the cross-
validation method (10-fold) was used in R statistical software. In this method, the data is divided into 10 parts. 9 parts of the
data are used for modeling and the remaining part is used to validate the obtained model. MAE, RMSE and R?statistical indices
were used to evaluate the efficiency of artificial neural network and random forest models for groundwater parameters.
Results and Discussion: In this research, in simulating EC, SAR, SO4 and TDS parameters, the best structure obtained from
100 repetitions of artificial neural network learning has 2 hidden layers and 10 hidden neurons in each layer. The results of
random forest sensitivity analysis show the high importance of the parameters extracted from the DEM. The use of satellite
image data to investigate the groundwater quality parameters is also a convenient and cost-effective method. Furthermore,
combining satellite data with DEM to investigate groundwater quality parameters and their zoning makes the results more
efficient and increases its accuracy. A very important point in the analysis of parameters is the important role of parameters
such as distance from the road and distance from the mines. This indicates the direct effect of man-made environmental factors
on the groundwater quality of the study area. The results of modeling the EC, SAR, SO4 and TDS parameters using artificial
neural network and random forest models show the appropriate accuracy of the artificial neural network model in predicting
these parameters. Accordingly, the neural network model has predicted the parameters of EC, SAR, SO4 and TDS of
groundwater with coefficient of determination of 0.82, 0.92, 0.92 and 0.97, respectively, while the model Stochastic forest has
predicted EC, SAR, SO4 and TDS parameters of groundwater with coefficients of determination of 0.37, 0.65, 0.80 and 0.68,
respectively. Based on the obtained results, it can be concluded that the artificial neural network model has a higher accuracy
than the random forest model in predicting groundwater quality parameters. EC, SAR, SO4 and TDS parameters have the
highest values in the north, center and southwest, and the lowest values in the southeast and southwest.

Conclusion: It can be said that the technique is highly efficient for estimating EC, SAR, SO4 and TDS parameters in Yazd-
Ardakan plain as long as a proper and a sufficient number of input elements, a proper and compatible artificial neural network,
and an appropriate calibration are used.

Keywords: Calibration, Coefficient of determination, Environmental data, Protection and planning, Yazd-Ardakan plain.

Citation: Fathizad, H. & Hakimzadeh Ardakani, M. A. (2022). Evaluation of the efficiency of artificial neural
network and random forest models in predicting groundwater quality parameters of Yazd-Ardakan plain.
Integrated Watershed Management, 1(2), 1-19. doi: 10.22034/iwm.2022.250822

Copyrights:
Copyright for this article is retained by the author(s), with publication rights @ ®

granted to Integrated Watershed Management. This is an open-access article
distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).



https://dx.doi.org/10.22034/iwm.2022.250822
https://dx.doi.org/10.22034/iwm.2022.250822
https://dx.doi.org/10.22034/iwm.2022.250822

e Ty :allio g9 (1-19) Olxao P linn) F o)l ) JLo 5).\90]’ SWojee 2ol> Co pow

doi: 10.22034/iwm.2022.250822 YYAY_FOAY 1 Sig iU LLs O

P2
@005 V.

S w0l )b (S 39 POl SR> g (5 g (was S S S (115 (i y
bSO )1 —0 3 Culid (o ) T A

T Sl 00l puss e dozxo g F ol 2 s

Olpl 05 5 oBtils ( cwlid oS ¢ o &ls ouSiils ¢ olojbly 658 wdeulo -\
Olpl 05 @i olRiils ( cwlids g5 5 ormb b 0uSiile ¢ gbly § Sz 3blie Coyaw 05,5 Lotils =Y

h.fathizad @stu.yazd.ac.ir : g oddws g3t

OF - NVYY s bl guyl VE NN 1,550 G, VE- [ AT sl o f )

ouS

et ol ten sl 0T @ilio (532580l 2 9 CBli gl LyT (S aslllas o wicd (1T Jlio (52 y0ten 31 (2 (o3 23 G
S!S g 00ls Jbls 1) O (aa (slod91 1 iy 3o b Joo el prpsle) 9 i 38 1 (Sooi ) P (ha (Sl ol sy (5 010!
Clad g olio oo )0 (ol JSKir 9 (S giuan (omas 4l 5L Juo 2D Gy ol 5 i o0 A1 T @il g ke (sl
G905 S oyt (Sl sl LB 1B )3 0590 (S 3 ST Sk ol dlge S 5 Slilgun e e Comnd (K S
Sosld) aumo gesls 3 1VAD Jlw 4o 03 bl gailaio Of 8w Gl a8 (diwmly grosld) ol alil> Yo (L)) O
28 o 3l Jolo Glidn (S )9 b as Ll (( BLS Gludgr s s Lh (085l (6 1) (wlidiimo ) Wrosls i ol (Jiiummo
63l oo gl ol ouh olisiw] Canraz g (5 )l ¢ FoSommo bl I alold (ailssg) 3 alold wosls 31 alols (yolas 3 abols . oclis
IRz g (Egman oras 4t b Jue il osliswl b Jalomo ol Slge S5 9 Cllgus i 002 o o5 51 o g ol sy
Colas b yiol)ly (2l aldls a5 (5 ygbdr Sl b pol)ly (] (S 50 (F a0 (mas a5l Joo cuwlio S8 owioyLid (Solai
IRV g +[AY @/AY /A G 36 b i i 1) (oo ST Jakxe el Slge JS 5 Sligus quias i o (K 55Ul
Slge JS' g llgas e i S o 50 iSI Cafad slo yiol)ly (Solai JSoxr Juo a5 Conl (J> 50 (nl 9 ol 035 (S
(S ol gl ol ol 03905 iy IFA g oTAe 15D @IV (e 30 b e a1y e 25 T Jalme el
P 3 S ror 50 9l o VL I (2 EogR g 35 w0 (Sl 50 Jglme seler Slge SS9 Slllga (e i S
EPuan (omas aSh )5l g cuwlio g9 3l ooliiwl 5 9 (639,59 Jolge cawlio Slani g £ 95 QLRI bbbl o0 ylado o J iy Syl
o ¢ 55 SN gl (5 ol sl 29T 33 (511 cmmslio 9 1) slonns (513l SuST (0l 45 kS (198 g0 (3T emslivn (33,5 01dlS 1 g
Al oo GBS,l-0 5 cdd HO Jekoo sl dlgo S5 g Ol g (oo v i

0 S (o i IS5 =0 3 s (o (5Rodls (5 yaolip g cblas 1 guudS glaejlg

ol K> 5 paan cmac aSll o Jow o5 ) (0 F0) 8 0 (S0 00l jpSs g 7 ol xid obiciw]
A= ()Y ‘M/“L;[m)yéo[? Cu o 80,1 -5 Sl due)p ) QT PRS- T-SUON Y PR SUI PR

@ ® o yiowd b Ll les elul 5 sl bgase dllie ! (0 sdims lp ol >
09N poos 6‘)4 d.l.‘)u wLu g o olj O Hygody d.L?m L)"‘ Bl 0 g_)l.‘> Sldlao lnl.o.a ‘61)]

ol o yiwd B 4 j0 Sl



https://dx.doi.org/10.22034/iwm.2022.250822
https://dx.doi.org/10.22034/iwm.2022.250822

VE--

Ol ¥ o)les ) Jlos cpusul slaoje> aul> Co o

al., 2020; Tyagi & Sharma, 2013; Wu et al.,
(2020

ogr LSS 05 B Ay g0 Job o
3ol 50 GglSosls § (6 Fol pdile (Eoiao
ooy o (Jln laeds caol sl yioli8l loais;
3 G50k dle la oo ((S3slg 0 (e
Yaseen) accws 385 Jlews i3, b > So i
(sweipy ol gleJae slp (et al, 2019
Slodas ) esliul b ogiae pep sl SSs
ol gl (ugin 0 xSl Gedle i
Rajaee et al., ) v piouculs) 5 698 ¢ cinwo) )
(2019
L goanie Slalllas el CudS o ias 9590 50
Conl 008 ploxil _csrian igp SLSS I eolirul
Lu .o, o,Lul (Y- Y+) Yaseen o Tung « le5 o a5
5 ol Lol 5 costs sla Jow 5l (Y-Y+) Ma
5 Castrillo 6o ,5 eolaiwl Tualatin &lsog, o
ol i 5 s slaJow 5l (Y- Y+) Garcia
VY e) LK ¢ Bilali .as,S oslazwl Thames
CobeS (St Sln Eras sras A0S sla o
ool ‘s;b\.:.oL.;‘fl Slaal gl Sy ol o
e sl i, (Y41) o) Ken o Fijani oo 5
ol ceis poo)lls 5l Slesis Glp 1) egtas
5 DI disgad 1215 (2Ll (3ly oy 5o o35
ganail il S0l gloJae (V419) o) Kan
,o Yangtze wlsog, o of cuasS oLyl slp )
03liil L (Y YA) (Ko § ChOU .35 S Lo iy
Sluds cansg azli (ile (6,500 sla Jow
YY) o, Ken g Meyers .s5s,S s 1, "(CTSI)
Sopomile (Egas  amac AL la Joe
1 508 st sln ol JSz 5 oty
SV V) e g Wagh .ais S solaa! Liks » 4o

S, eoljeS> g oly b

Ao dio
b gl kel 51 S i ol el
Colom b,e28 olazl - cloizl anwgs 5l a5 ol
5l ebla> oy pow (Siebert et al., 2010) &S .
28 Gl asle oleysas o e ol gl
5 oxbae T alis 08l St ans § Sas sbls
5 Laas by el 155 1 oYL Coanl 5l i)l
5 SowolisS snyaely poedle mle 6 IS
Sl (55950 )T (6530 0 (6 3lwatage (61 e senily
L sk bl ol .(Abu-Khalaf et al., 2013)
doo s o @lewss ol asle ke Jilew
S dxlge b sloanT i s Sl slacls
Alabjah et al., ) oS o wags 1) o] 6 lal aS

2018; Baghvand et al., 2010; Burri et al., 2019;
El Asri et al., 2019; Houemenou et al., 2020;

Mo (] S ,sbay .(Mountadar et al., 2018
Slas sl ly ol g eols 22l ] OF (loaed oS 5
J ol b oS e ceslisl LT L g owels]
Sly ol (Soe ailpglg slos o5, (b5l 5 oyl
e St g ( Sogll halsy of CodS Cu po
Chowdury et al., 2019; Krupkova ) ol aeds )l
et al., 2019; Sakai et al., 2018; Zhu et al., 2019
Gl Joe drugi sy S sboosls ez pos

Stz lanie 5 Sl slusgame Sdeay LS,
b oS5 s )0 egada bjae ool ) S sl
dog Slog )l (BL Helateds (giluaige slaos
L1 ool sladae 2)lS cseins @l canas
, ((Plumb et al., 2005) &S o axlge Cudgazxe
(Ean Gh9p p (e gladae (Juld i
sl (350 wilsd co (s9Se0ls 5 (6T 0l rile
CobS gl pasd g byl o a5 anl b
Adimallaetal., ) wgs oo soliiwl o)) slao!

2019; Adimalla & Taloor, 2020; Das et al., 2020;
El Mountassir et al., 2020; Heib et al., 2020;
Jahin et al., 2020; Jamaa et al., 2020; Taloor et

1. Trophic State Index



iy 2l S byl st o Bolas Kz 5 esian prac 4SS Gladoe LS o) ¥

Slatly kil se e A2V 5 YRVY o iy adbace
)S.c‘_g.;.o\”’f“ G YY-- wu])mu|)ngu
WSS (5 o8 glylo adlaie il oo Jlo o
(9192) o (r3olsr b (02mel ) (olid s
1)&“@@@%5@&%& slaulass
43[505) 286 axlas O)j.a aslaie w‘ M;)J )é
s ol GladilBog, cdas SLL > g 00g (sodls
g 5 slaxs o (blS Sldlas odgase o
dilio S s0giguSl (gubaib Gl g all oo

55 o0 8 sl g Jg Bl 03 59 50

iy 2l S glo el
il Vo) eip; ol Gaised (&S (qyp sl
Jlo o op lwl gadlaie Ol &8 8 il aSll ol
S S o o (g S5l gla el 51V TN
Jsloee salz lge SS9 Sldlgw cmadns D S
Syge ddlaie glaol> ComBge VS Lol ool

A oo lid |y (58 I -05 culs o asllae

YFesee

AYeoos

AFeese

iy ) el e gl (ol [ Jos
58,5 solawl g Lol Glaal sl
S Sleogas CHld sl 2 Coesl 4 a9 L
goe Zopde pgil (Gblo bl ;o (i) o
5 Cande e i ol Sk Saotan <O
23Y syl G805 s o Ol wolie 51 (6,10 0 0
ol el 5l Gaa by o) e Sl 6592 5
Celoe polie oaien 3 (Bolal Kz 5 e5an
bLI | obnl wlel p Gadind ol 50 0ll oo Jole
ol S ool g (SeS) oo slaools (o

285 aalys plxil (g5l Joe (e

g, g olge

axfllao 0590 ddibaio 3 y2o

5l aS LSe FAYA: » colus b asdllas 590 dilaie
Job OF° FAT VAN "B OO FO7 VE/P cnigs L
R0 & A 20 S 77N TR R MY T T
S bl 635 70 i 5 Glnl 635 0 DO 0 Lok

FOFeeer  FOOeer  YAYeerr  YOADeeo

YOYeer

L | oo 2GS
2 YPAT 25510

ror
o
-
-
-

YOADeer

FEARY st

YFoeoe YAsoee AYoooe AFeeee

AP eees

ol -0 el 5o axlllao 890 adlio gdol> CaxBao - U
Figure 1- Location of wells in the study area in Yazd-Ardakan plain
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Nicolas & Walter, 2006 S8 = ((Blue)? x (Green)? x (Red)?) N05 Salinity indexs (Ss)
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4. Linear sampling

5. Calibration

6. Validation

7. Multilayer perceptron artificial neural network
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Figure 3- Distribution diagram of true and estimated values of EC, SAR, SO4 and TDS parameters using
neural network model
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Extended Abstract

Introduction: In order to achieve sustainable development and conservation of natural resources, it is necessary to promote
the participation of individuals, especially users of natural resources. In fact, people's participation is of paramount importance
in the implementation of environmental resource protection programs, and new trends in the global arena are based on
strengthening the role of people in the protection of natural resources. Experts believe that the involvement of local individuals
and groups in rural communities in watershed management projects can bring many benefits. It is believed that involving local
people in the watershed management process can improve the technical and analytical skills of the users. In general, the success
or failure of watershed management projects should be sought in the presence or absence of people. However, paying attention
to the role of people in these projects and finding ways to encourage their participation is an inevitable necessity. Therefore,
the general purpose of the present descriptive-correlational research is to prepare a causal model of the elements that influence
the willingness of watershed residents to participate in watershed management projects of the Great Nain River Basin.
Watersheds are influential and can promote the participation of watershed residents.

Materials and Methods: Naein Great River Basin with an area of about 130000 ha between 32 degrees; 45 minutes and 18
seconds to 33 degrees, 09 minutes and 20 seconds north latitude, 52 degrees and 29 minutes and 18 seconds to 53 degrees, and
05 minutes and 41seconds is located on the east of the Greenwich meridian. The minimum height of this basin is 1552 meters
and the maximum height is 3094 meters. This watershed is located in Naein city of Esfahan province in terms of national
divisions and includes two villages of Koohestan and Baharestan and 41 inhabited villages with a population of about 2298
people. The statistical population studied in this study includes watershed residents living in Naein river basin of Isfahan
province (N = 2298), among whom 476 people were selected as a statistical sample using Cochran's formula. Due to the large
size of the statistical population, random sampling method was used and information was collected. Finally, 476 questionnaires
were collected and analyzed (performing stepwise regression, performing path analysis technique and preparing a causal model
of the elements that influence the willingness of watershed residents to participate in watershed management projects).
Results and Discussion: The results of stepwise regression showed that social factors account for 69.1% of the willingness of
watershed residents regardless of other variables. Also, social, economic, and communication factors as well as information
resources and education item indicate a total of 74% of the changes in the willingness to participate in watershed management
projects. The results obtained from the table of regression coefficients to determine the relative importance of variables and
their effect on the willingness to participate showed that social factors have the largest share in the willingness of watershed
participants to participate in watershed management projects and education item has the lowest share in their willingness to
participate. Also, the causal model of the elements that influence the willingness of watershed residents to participate in
watershed management projects showed that the factors mentioned above also have many indirect effects on the willingness of
watershed residents. Therefore, according to the stepwise regression and the causal model prepared, planners and natural
resource specialists should pay considerable attention to social, communication, and economic factors as well as information
resources and education, For example, local councils can be used to foster the participation of local people in watershed
management projects. Also, providing low-interest facilities and credits can greatly increase the motivation of local
communities to participate in watershed management projects. Relevant organizations and the government can motivate local
communities to participate in watershed management projects by creating jobs and improving the economic status of people.
It can also be said that by promoting mass and social media, holding training classes, visiting other successful projects, etc.,
the level of participation in watershed management projects can be increased.

Conclusion: In general, the findings of this study indicate the great effects of three factors (economic, social and
communication as well as information resources) and an individual item (education) on watershed participation, which was
presented as a causal model of watershed participants' willingness to participate. Therefore, planners and natural resource
specialists should pay considerable attention to these factors in order to increase the success of watershed management projects
by encouraging more participation of watershed residents.

Keywords: Causal model, Great Naein river basin, Participation, Watershed.
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Table 1- Frequency distribution of watersheds based on individual characteristics
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Gender
& Total 476 100 -
YooY 10-20 50 10.50 10.59
Y.-yv 20-30 30 6.30 16.80
(L) (g 095 Ye-¥. 30-40 47 9.87 26.68
Age group £ 40-50 109 22.89 4957
(year)
Y 50 < 240 50.42 100
&> Total 476 100 -
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Education ol 593 Master's degree 4 0.84 99.78
N PR PhD 1 0.21 100
fs Total 476 100 -
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f-v 4-7 337 70.79 90.12
I Y-\ 7-10 45 9.45 99.57
Family size VoY 10-13 2 0.42 100
YLV 13< 0 0 100
&z Total 476 100 -
& lels Livestock 17 3.57 3.57
&S agkas Agricultural 235 49.36 52.94
kel Jai St Carpet weaving 53 11.13 64.07
Main job sasil, Driver 36 7.56 71.63
ple Other 135 28.36 100
Focs Total 476 100 -
) S e Unmarried 97 20.37 20.37
Mﬁ:;argt‘;as ol Married 379 79.62 100
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Table 2- The contribution of each of the items and factors affecting the willingness of watershed
participants to participate in a step-by-step method

Aolro 4 b o 999 Aolro 4 oud 349 b i

aJoleo J° m e

Enter variablesinto  Variables entered into R R? F 6O sxo I:fi:\;ﬂg IOJ ;[E:
the equation the equation Sig equation
sl e bzl Jelse 0831 0691 10605  0.000 X

Step one Social factors
oy oIS SNl e 5 (sl Jelse
Sten two Communication factors ~ 0.850 0722 614.2 0.000 X2
P and information resources
Py 5 sobassl Jalse 0858 0736  437.9  0.000 X
Step three Economic factors
Pz P8 =l 0860 0740 3349  0.000 X4
Step four Education

Ol 50 1) e (2508 OMasd 45 izmen
Gl sloz,b o o8 lae 4 lessisal Ll
JUBIRC SO P PUFCIRUIR SO B4 i PRES BRGH I
sz, o plesipsal oS lie a4 bla ol
Jgaz 50 B o o lasbiwl polie Lwlul p (g)lo el

(¥ US8) 98,5 e 5 ¥

oyt 51 Sy e o ool Gt Gl

o S8 e 4 pliispsal bl Gl jo Ji
B oo o lasbiwl polie 5l oles oo s losul slaz b
Sl s ¥ Jgaz 5l el Cewsds il 10,5 solaiul
RS Oliee )0 1y e (b (eleiz] Jalge a5
Sl ol pul slag b jo oS jlie 4 plicts s

< ylio 49 Jilod T 15U (50 9 o yudito cmnd ool sl (50 gm 55 36 =Y Jgux
Table 3- Regression coefficients to determine the relative importance of variables and their effect on
willingness to participate
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Figure 2- The relative importance of variables affecting the willingness of watershed participants to
participate
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Extended Abstract

Introduction: Noise pollution is an environmental issue that threatens the human health and the survival of other living
organisms along with air, soil, and water pollution. It is also considered as one of the important criteria in determining the
quality of life in the world. Various sources such as growing urbanization, transportation, spatial heterogeneity of land use
types and improper planning can increase noise pollution. Therefore, assessment and zoning of noise pollution, which is one
of the effective ways of identifying the areas having noise pollution, can play an important role in controlling this pollution.
Accordingly, interpolation approaches are an appropriate tool for identifying and evaluating areas with different pollution
ranges. Although interpolation approaches are successful in zoning environmental parameters, they do not specify how these
parameters change. In other words, they do not determine the type of spatial distribution patterns of these parameters. Therefore,
spatial statistical methods are a suitable tool for determining the spatial distribution patterns of environmental parameters. In
recent years, spatial statistical approaches have been widely used in the environmental sciences, and in recent studies,
researchers have used the capabilities of these methods to identify and examine the spatial correlation of homogeneous areas.
Hence, the purpose of this study is to investigate and evaluate the spatial correlation patterns of noise pollution in the central
part of Zayandeh-Rood watershed using spatial statistical approaches.

Materials and Methods: The research area is the central part of Zayandeh-Rood watershed, which is located between 32°19’
to 32°56 north latitudes and 51°12’ to 51°59' east longitudes, and includes parts of Isfahan, Shahinshahr, KhomeiniShahr,
Najafabad and Falavarjan. This region covers an area of 1181 Km2, The average annual temperature in this region is 16.7 ° C
and the average rainfall is 116.9 mm. This region, like other areas of Isfahan province, has a traffic problem due to the
uncontrolled increase of personal vehicles, which has caused people to turn to highways and sidewalks to avoid traffic. The
problem of traffic in this region lies in the lack of proper infrastructure to control urban and suburban transportation.

In this research, to evaluate and zone noise pollution, 36 stations were randomly selected in the study area in the first place.
Then, the sound pressure level was measured at certain hours of the week using the Bruel & Kjaer sound level meter while
observing the principles of noise measurement including distance from building, the stability of sound meter at a certain height,
and reduction of the error caused by vibration of air molecules.. In the next step, spatial correlation patterns of noise pollution
were evaluated using spatial statistical approaches including Global Moran Index, Hotspot analysis, Anselin Local Moran's I,
and Cluster/Outlier Analysis with Rendering. In the end, the spatial accuracy of the prepared maps was investigated using
Receiving Operator Characteristic (ROC) for different approaches. In order to evaluate the spatial accuracy by this index, in
addition to the map obtained from different approaches of spatial statistics, a reference map is also needed. In this study, one
third of the points used for noise pollution zoning were randomly selected and were used as the reference map to assess the
spatial accuracy of the maps obtained from the previous step.

Results and Discussion: The result of noise pollution zoning in the study area indicated that the noise intensity changes range
from 47.59 to 77.48 decibels. According to the noise pollution zoning map, the highest noise level belongs to the eastern and
northern parts of the region. These areas include important urban areas, such as Isfahan, Khomeini-Shahr, Shahinshahr and
Najafabad. The southern and central part of the study area, which has a high density of agricultural lands and green spaces, has
a lower noise level. This issue has an effect on the results of spatial correlation assessment of noise pollution in the target area;
areas with high noise pollution levels follow the correlation pattern of high clusters, while the areas with low noise pollution
involve a low clustering pattern. The application of the Receiving Operator Characteristic (ROC) showed that the Hot-spot
analysis approach has higher accuracy than the other two approaches in evaluating the spatial correlation patterns of noise
pollution. The area under ROC revealed that the Hotspot analysis approach is more than 96% reliable in identifying focal areas
with high noise pollution. Given that the probability for the other two approaches is 92% and 89%, respectively, and considering
that the rate of the area under the ROC is very close to 1, the efficiency of these two approaches in identifying and determining
areas with noise pollution is acceptable. Furthermore, considering the Receiving Operator Characteristic (ROC) of all three
methods, the accordance degree of these methods with ground reality is spatially high.

Conclusion: The results of this study revealed that evaluating the accuracy of different approaches in examining the distribution
patterns of various phenomena (such as noise pollution) has an effective role in planning and scientific management of the land
based on the land-use planning principles. According to the findings of this study, the simultaneous study of the spatial
statistical approaches provides a fuller understanding of how noise pollution is distributed in the study area.

Keywords: Global Moran, Hot-Spot analysis, Noise pollution, Receiving operator characteristic curve, Spatial correlation
patterns.
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Extended Abstract

Introduction: Land use change is one of key factors in global environmental change, which affects a wide range of
environmental characteristics and natural resources (processes and functions of ecosystems and climate systems, water quality,
land and air resources). Excessive destruction and exploitation of forests and pastures, inadequate cultivation patterns, land
degradation due to population growth and lack of proper management of natural environments have endangered nature and
destructed habitats. Planning in this respect demands a clear understanding of how the land should be used and the type of
activity done in each part of it in order to obtain accurate information about different communities and terrestrial phenomena.
Also, it is difficult to access information to evaluate land degradation and land use change on both global and regional scale.
One of the most important ways to determine land use change is satellite imagery. Because protected areas play an important
role and are the core of biodiversity conservation, their management and conservation require further field research. Therefore,
having information about land use and its changes over time is one of the important issues in planning and policy-making in
this region. Therefore, the present study was conducted to predict and evaluate the rate of natural land degradation by
emphasizing land use change in the Dinarkoh protected area.

Materials and Methods: Dinarkoh forest protected area is one of the mountainous areas of llam province. This study collected
the required information about the study area and similar studies using library and field studies. Then, satellite images were
extracted for data analysis and software methods were used to process them. In this way, after examining the geometric and
atmospheric errors in the images used, using the maximum probability method, a map of land use classes related to the period
2001-2020 was created. Then, using two post-classification comparison methods, the difference in vegetation index (NDVI)
was used to detect and study land use changes in the study period.

Results and Discussion: The results of evaluating the accuracy of the map obtained from the classification with the maximum
probability algorithm on TM and OLI images showed that the accuracy of each of the TM and OLI classified images in the
supervised classification method with the maximum probability method is high and acceptable. Considering the overall
accuracy of 92.09% in TM image classification and 92.66% in OLI image, it can be said that these two images can prepare the
desired area map at any time and can be used to identify changes. The results showed that factors such as similarity of the
reflection of some lands which causes an inaccurate segregation of classes reduce the accuracy and are classified as a source
of error. Therefore, in general, it can be said that according to the accuracy obtained from TM and OLI images, these two
sensors can detect changes. The results showed that forest exploitation and a sharp increase in the population of villages and
cities and their need for housing and economic factors have reduced the level of forest. Comparison of the classification maps
obtained from the methods used in this research with the ground reality map showed that these methods have different accuracy
in identifying areas of change and non-change. The results of satellite image processing showed that in 2001, compared to
2020, more than 6000 ha of forest lands in the region during the 19-year period have been converted into non-forest lands such
as agriculture and rangeland, which indicates poor protection of the region.

Conclusion: The results showed that 8000 ha lands in the study area in terms of NDVI index had a decrease in vegetation
cover, which indicates the trend of degradation in the region and the need for more serious conservation measures.

Keywords: Land use, Maximum probability, NDVI, Remote sensing.
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Table 1- Results of the separation rate between Studied land use
ol Index OLI_"‘""“. ™ ,,@
OLI image TM image

Er-X= Forest- Rangeland 1.98 1.96

SpglaS - X Forest- Agriculture 1.85 1.86

o = K Forest- Rocky 2.00 2.00

S5y9laS — a5 o Rangeland- Agriculture 1.95 1.93

s — &5 o Rangeland- Rocky 1.99 1.98

s = (6 y9lS Agriculture - Rocky 2.00 2.00
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Figure 2- Land use maps obtained from classification of images of 2001 and 2020
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Table 2- The results of accuracy assessment of image classification

Ry (1) SIS como L o ps (1) 0uiiS algi como buwgto (/) )5 Cono bmwgio
Image Overall accuracy (%)  Kappa coefficient  Average producer accuracy (%) Mean user accuracy (%)
\TA- JLTM 93.5 0.88 94.31 93.52
TM year 2001
\73% JL OLl 97.2 0.92 97.09 97.54
OLI year 2020
e 9 9 et Gl Lol -Y Jgur
Table 3- Area with and without change
KA JOUES L4 Change classes (o) cobu
Area (ha)
Ol s g0 ol Areas without changes 27939.0
Sl s sl bl Areas with change 10985.8
Ko o Ko bas Convert forest to forest 27939.8
oS @ K Jas Convert forest to agriculture 3628.3
Era S hos Convert forest to rangeland 24426
J CORR- N PV L CES IR W Convert forest to rocky 39.1
Kz @y gy o Convert rangeland to forest 680.5
SsbiS & @y b Convert rangeland to agriculture 33333
Eradr s Convert rangeland to rangeland 128.7
SN VS SR PR Convert rangeland to rocky 0.0
K @ 55,98 bos Convert agriculture to forest 668.0
Syl 4 55,5LaS o3 Convert agriculture to agriculture 1618.8
Eyo & (55,0laS Jas Convert agriculture to rangeland 35.8
P ORI\ VPSP &L g AR W Convert agriculture to forest 0.0
J ST CORR I PRV Convert rocky to forest 8.0
Gyl A (Ko L2l has Convert rocky to agriculture 149.3
Eyets S Lol Jas Convert rocky to rangeland 0.0
P SO [N PV IV I AW Convert rocky to forest 106.4
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Figure 3- Map of images crosstab for land use maps of 2001 and 2020
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Table 4- Results of accuracy assessment of the comparison after classification method using ground

truth data
. L) oo L 5 (1) suesS wJoi o Lwox .
o9 0‘3’ - el > P () )5 oo Lo
vera appa verage producer accuracy
Method o Mean user accuracy (%
accuracy (%)  coefficient (%) y (%)
G 5l anlie
Comparison after 85.13 0.508 71.67 83.28
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Figure 4- The NDVI images for 2001 and 2020
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Figure 5- The difference images of NDVI for 2001 and 2020
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Table 5- Results of accuracy assessment of the changes detecting method for NDV1 using ground

truth data
s, (1) oS o LS o s (1) 00isS Wi oo bwgin (L) )15 Como g
Method Overall accuracy (%) cotfiﬁ:ri):nt Average pro(((nl)z;:er accuracy  Mean us(e;;o ?ccuracy
lade 80.51 0.442 7178 72.49
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Extended Abstract

Introduction: Ecosystems, if properly managed, provide a vital variety of services such as the production of goods for human
beings. Therefore, they need to be protected and developed as a fundamental solution to achieve sustainable development and
ensure the well-being of generations. Ecosystem services are natural activities and functions necessary for human well-being.
Understanding the value of natural property as one of the preconditions for sustainable development reveals the significance
of valuation. In fact, valuing ecosystem services is one of the main tools for protecting the environment and natural resources.
Using economic valuation ways in actual policy making is a rare phenomenon. Analyzing the valuation studies shows the need
in future to strengthen the sectors that affected by economic valution regading decision making.

Materials and Methods: Topics presented in this article are based on a review of the scientific literature on the economic
valuation of ecosystem services, concepts of ecosystem services and classification of services based on the Millennium
Ecosystem Assessment (MEA, 2005), interviews with experts from various academic and research centers and library studies
and Internet sites.

Results and Discussion: Monetary arguments for recognizing the relative importance of different forms of ecosystem services
and natural capital may not be universally accepted, but they can be useful and convincing for decision makers. In other words,
if they do not value the benefits provided by nature, they are considered worthless and the current trend in the decline and
destruction of natural systems will continue. In environmental policies and natural resources, economic evaluation involves
determining the monetary value of changes in services and the functions and shares of natural capital. A valuation of natural
resources and the environment by economists contributes to understanding the benefits of the environment, helps decision
makers and planners become cognizant of the environmental issues, and specifies the relationship between economic policies
and natural incomes. If the valuation of environmental services and natural resources is based on units that are not comparable
to other goods, it is supposed that these services are free.In factoverlooking the value of these services, at the level of decisions,
leads to the adoption of unsustainable policies. Thus, the economic valuation of natural resources helps managers plan the
protection and sustainable use of the environment and natural resources by raising the quantitative value of ecosystem goods
and services.

Conclusion: Evaluating ecosystem services is an effective way for managers to evaluate how costs are allocated to valuable
ecosystem services. Given that many natural ecosystem services are not traded in the market and the willingness of people to
pay for receiving these services is not clear, methods of valuing natural ecosystem services and goods have always been
considered by experts as a central issue in natural resource economics. According to the review of economic valuation methods,
it can be said that researchers are focusing on the Contingent Valuation (CV) method due to its simplicity and flexibility to
apply. Nevertheless, one of the chief criticisms of the CV method is that results are generally inflated as respondents do not
face a real budget constraint and tend to say yes. This often leads to loss of validity and exaggeration. Therefore, the use of
Choice Experiment (CE) and Benefit Transfer methods are preferable. The benefit transfer method is an effective method for
developing countries. In fact, this method will be suitable when there is sufficient time to conduct economic evaluation or
studies on the cost of environmental damage. Although the purpose of economic valuation, regardless of how it is done, is to
assist decision makers in implementing public policy and environmental and natural resource planning, However, due to the
new approach of the selection test method and its optimal ability to evaluate ecosystem services, it is suggested that more
studies be carried out with this method. Therefore, due to the importance of economic valuation of ecosystem goods, the
scientific community in Iran should continue further research on economic valuation. These studies can help shift from
hypothetical to real markets and highlight the vital role of ecosystem services in society.

Keywords: Benefit transfer, Choice experiment, Economic valuation, Ecosystem services, Willingness to pay.
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1. choice experiment (CE)
2. Benefit Transfer
3. Ecosystem Service Valuation Database (ESVD)
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Extended Abstract

Introduction: Land suitability is the coordination of land characteristics with existing land use that aims at development
without degradation, so that the natural talent of the land along with economic potential determine the type of land use
(Babapour & Khorasani Alamdari, 2013). The importance of assessing land status and its potential becomes apparent when, if
land potentially lacks potential for a particular use, its implementation would lead to environmental degradation, even in spite
of the socio-economic need for that use (Brazier & Greenwood, 1998). Also, the challenge in the field of sustainable agricultural
development is the issue of food security, whose importance, due to the growing trend of population in the country and
increasing food needs, doubles (Halabian & Ismaili, 2018); Therefore, in this regard, it is necessary to evaluate the ecological
potential for agricultural use based on the correct principles, patterns and instructions, compare it with current uses, and
determine their compliance and non-compliance in order to use it properly based on the natural capability of the region and
prevent further degradation and erosion. It seems (Kamyabi va Khosh Agha, 2017). The purpose of this study was to investigate
the spatial status of rainfed arable lands in the Chehelgazi Sub-basin according to the proposed models and instructions and to
use the GIS in order to assess land suitability, provide planning models and make management decisions in the field of
development, in line with natural resources and sustainable agriculture, and in accordance with the reality of agricultural system
in Iran.

Materials and Methods: In this study, first, a map of rainfed arable lands under the Chehelgazi Sub-basin was prepared and
adapted according to the proposed patterns and instructions in the spatial adaptation of arable lands. Finally, using GIS software,
the status of alignment or non-alignment of agricultural lands in the region with the proposed patterns and instructions, as well
as the dominant cultivation of the region was determined. The map and percentage of agricultural lands were also determined.
Results and Discussion: After examining the spatial status of arable lands in Chehelgazi sub-basin according to the proposed
patterns and instructions in the field of adaptation, the results show that, in terms of slope status, 64.15% of the total land is in
line with the proposed instructions, on a slope of less than 16%. In terms of altitude, 37.78% of the lands with a suitable slope
are located at the proposed height. In terms of river condition, 29.43% of lands with suitable height and slope are located at a
suitable distance from the river. In terms of radiation status, 8.29% of the lands in line with the proposed slope and height are
located in the flat, north and west directions. In terms of rainfall status, the total area of the basin is in line with the proposed
instructions in rainfall of more than 350 mm.

In terms of communication status, most of the lands are located at a direct distance of less than 10 km. Finally, out of the total
area of 31117.94 hectares of rainfed arable lands of Chehelgazi Sub-basin, assuming low impact on the slope or sunshine,
29.43% of the total lands have the necessary conditions in terms of slope, height and distance from the river and road.
Conclusions: The results show that the the Chehelgazi Sub-basin is generally in poor condition in terms of the development
of rainfed agricultural land use; therefore, considering the importance of adapting the user to the relevant goal in order to
increase proper performance and increase production, it is suggested that the patterns and guidelines introduced in this research
for principled planning and correct decision making as well as training, promotion and implementation of useful projects related
to land management and prevention of the destruction of natural resources and the environment should be considered and
developed based on the reality of the agricultural system of Iran.
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