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ABSTRACT

Iran is facing rapid growth of metropolitan cities, and in the meantime,
Tehran province and especially Shahriar city have also grown horizontally
in recent years and have expanded towards their surroundings. Therefore,
the study of land use is of great importance, especially in Shahriar city. The
research method is descriptive, analytical and quantitative survey using
questionnaire tools. The sample size was determined using the Cochran
formula and included 355 individuals. The random sampling method was
systematic. Other factors such as age, distance or proximity to the city, land
area, uneconomical agriculture, etc. have caused land use changes. In this
research, information was collected using library and field methods, and
also supplemented using a self-made questionnaire (using the Likert scale)
and evaluated and analyzed using SPSS and GIS software. Also, reliability
(social and cultural, 0.71-human, 0.77-geological and environmental, 0.74-
economic, and 0.71-economic) and the opinions of experts were used to
assess the validity of the research. According to the results of this study,
Shahriar County, on the one hand, due to its proximity to the metropolis of
Tehran, and on the other hand, due to the increase in population and the
need for housing, as well as market fluctuations and the role of land brokers,
has caused excessive construction and change in agricultural land use. Also,
improper exploitation of soil, such as improper plowing and excessive
exploitation of soil, has caused the soil to lose its properties and
productivity. One of the problems that threatens the future of agriculture in
the country is land use change, which, if not addressed with proper
management, will cause many problems. The findings of the factor analysis
showed that production costs and lack of profitability of agriculture,
difficulty of cultivation and income from competing agricultural activities,
natural problems, inequality between villages and cities, land slope, the role
of indigenous knowledge, distance to the city, population growth and
profiteering in the corridor have been effective factors in land use change in
the region.
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Introduction

Since longs ago, humans have used land in
many different ways according to their
needs, and with the growth and development
of societies, they have changed their usage
patterns (Ataei Salut, 2017:42). Land use is
shaped by two broad sets of forces: 1.
Human needs 2. Environmental
characteristics and processes. None of these
forces remain constant and are constantly
changing. Zarkan rural district in Shahriar
city has experienced significant changes in
land use. The change in the use of all or part
of agricultural land to residential and
commercial has caused a decrease in
agricultural land. On the other hand, the
researcher's field studies show that factors
such as high land prices and speculation and
the increase in housing prices in this rural
district, along with the increase in reverse
migration from Tehran to this rural district
due to the high price of houses in Tehran,
have caused the movement towards
changing the use of agricultural land with
the aim of increasing economic profit.
Therefore, the main purpose of this research
is to determine what factors have influenced
the changes in the use of agricultural land in
Zarkan rural district of Shahriar city.

Methodology

The present research is applied, descriptive,
analytical and mixed (quantitative and
qualitative) in terms of the nature of the
subject. In this research, information was
collected using library and field methods,
and also completed using a self-made
guestionnaire (using the Likert scale and 38
items), and evaluated and analyzed using
SPSS and GIS software. Also, using the
Cornbach alpha coefficient method, the
reliability (social and cultural, 0.71-human,
0.77-geological and environmental, 0.74-
economic, and 0.71) of the experts' opinions
on the validity of the research is measured.
The research seeks to identify the factors
affecting the change in agricultural land use
and identify solutions for its optimal
management so that it can be made available
to planners and owners.

Results and discussion

One of the main problems in the agricultural
sector of Shahriar County is the change in
agricultural land use, which has recently
intensified due to population growth,
brokering, migration, proximity to the
metropolis of Tehran, etc. In the
neighbouring areas of large cities, with the
increase in the population of the city and the
high cost and shortage of housing, people
have flowed to the outskirts of the city and
the cities have physically expanded to the
surrounding areas, causing the destruction of
agricultural lands and the surrounding
environment due to construction. Land use
change is the result of the interaction and
interplay of many factors such as politics,
economics, human-environment relations,
etc., which has many consequences,
including: Economic consequences: The
most important economic consequence of
changing the use of agricultural land is the
decrease in agricultural production, which
may increase the price of agricultural
products at the regional or national level due
to the increase in demand for food. Also, the
conversion of agricultural land will cause
farmers to start agricultural activities on
other lands that are less productive and as a
result do not earn enough income. Another
economic effect that may occur when
agricultural land use changes in an area is
that the value of activities around that area
changes, which in turn increases the demand
for that land and accelerates the land use
change phenomenon.

The change in agricultural land use leads to
irreparable negative social consequences,
such as: increased migration to the outskirts
of the city and marginalization, and the
destruction of land due to construction, etc.
According to the results obtained,
population growth and proximity to the
metropolis of Tehran have led to the
construction and change in agricultural land
use simultaneously with population growth
and the need for more housing, etc. With the
change in use and reduction of agricultural
land, forest and pasture lands, etc. are also
destroyed and their natural cover is lost and
converted into non-agricultural lands. The
change in agricultural land use has negative
environmental consequences such as
erosion, destruction of natural landscapes,
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improper plowing, excessive exploitation of
the soil, improper cultivation, etc., which has
caused the soils to lose their properties and,
in fact, their cultivation does not yield proper
results. It also leads to a lack of access to
production inputs, the most important of
which is water, which is exacerbated by the
drilling of unauthorized wells, the lowering
of groundwater levels, and the lack of
rainfall. It also leads to the use of pesticides
and fertilizers that are expensive in the open
market and farmers cannot afford them,
which in some cases is irreparable.
Conclusion

The findings of factor analysis show that
production costs and  uneconomical
agriculture, the difficulty of cultivation and
income from competing agricultural
activities, natural problems and inequality
between villages and cities, land slope and
the role of indigenous knowledge, distance
to the city, population growth, and
profiteering have been effective in changing
land use by 88 percent.

The findings of this study are in line with the
results of Mehdizadeh Karizaki et al. (2019)
that the acceleration of urbanization and
population growth has caused the
destruction of lands and pastures and caused
land use changes. Also, this study, like
Mohammad Sharifi et al. (2019), believes
that the increase in household population
and the need for housing, jobs, etc. in
reducing agricultural lands and changing
their use for residential or commercial
construction, as well as factors such as age,
distance or proximity to the city center, the
size or size of land plots, and the number of
people employed in the family in agriculture
are effective in changing the use of
agricultural lands. In addition to these
factors, Salimi Matin and Riahi (2021)
confirmed that Shahriar city and Zarkan
rural district, due to their summer climate,
beautiful nature, and abundant gardens, have
led to the excessive growth of constructions
and villas as second homes, as well as the
lack of interest of young people in
agricultural jobs in these areas, which has
led to the change in the use of agricultural
lands. In this study, like Saadi and Awatfi
Akmal’s (2016), it was concluded that the
lack of interest of young people in

agricultural jobs, the uneconomical nature of
agriculture, the growth of construction, and
the underdevelopment of agriculture in the
country, etc., were considered as influential
factors in the change in land use. In addition
to this, like the study conducted by Alostani
(2016), it was concluded that the small size
of agricultural lands, the lack of economic
efficiency of employment in the agricultural
sector, and its low income considering the
current situation, as well as the low
government guaranteed price for purchasing
agricultural products, are among the
influential factors in the change in use.
Similar to Kalali Moghadam (2014),
Mohammadi et al. (2015), and Qarni Arani
(2019), this issue was investigated and
confirmed that migration, legal problems,
and urban-rural inequality have all led to
land use changes.

Funding
There is no funding support.

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of the
manuscript and agreed on all aspects of the
work declaration of competing interest none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Saew S g3 g Lol s> 4ollad Lo

Journal Homepage: https://gur.maragheh.ac.ir/ 0

rz

Sl asg 9 aSEL (S0, 52,1 sl 2 pgo Jolgs Julxs
(bsew (Ol 35 & yow 559 590 axiling)
T3l (el 3301 30 (0 (g j50a8 droms
Email: aeejazmy@yah00.com ..l wliske S «jly ol  slusl pole 5 clusl 018asls Ll i 09,5

Email: 2.azmi@razi.ac.ir .., elisle)s «s3, oliils o bl pols 5 closl 00Kl dydlyin 05,5 )il
Email: omid_1247@yah00.CoM .l wlisle)s «sjly ol5isls ¢ ilusl pole 5 clsl 0aSils duil i 0g,5-¥

R Wlis eI
5 SRS SloolRBgSus 5 Cul arlge Lo oS (el (soolSiigSin gy 1y b ol H9iS Wlie o5
Sload (Al ) oy slad p3 ] glaJlo 53 0as B 5l (g9 5 5 )b kb Gl o (b g Jlo
2 Sl cnl 3 30 belgs 9 (S 68 St o g oy pSl> GigR 53 9500
€9 3 by Bbd 4 imghy cul sl a8)S 18 da g 3590 )b (55 s glalisg, el s &b
2wl Aol 55l 51 ool b dolows (o8 (slaodls &y (Sie g 039y (Judod = oy VEv [+ E/Y
Bl pSaigel (hgy D a8 YOO lie 4 g oSS Jgepd jl eoliel L aiges N SHF R
el 0357 Kolatio YE+g/e0/o}
b izmen g 25 (5y910)5 oMbl e g GlbulS by l odlital b pols iags 5 ooy &)U
b bl 3,8 a5 ledb] (0,8 Cib ) oolitol L) by 368 sl y 1 o3li VE+£/+0/)A
oy 5l o3litl b &8 el 5 4 ¥ 505 Lo g i) GIS 5 SPSS 33l s ) eslizd FA=00 . ac
VS e g (sl IV Gl £V (Kb g (sla) (bl elig)S Wl cu s
ol 425 3 s )90 g 2l Ll Sl oS b (- oLl 55 55l
RN a (S0 ey g Gl Jbed Gl e 53 o5 Wil oo ol (S el ol el sl
o) OYYD 8 g 5l Glugs (S 4 5L g Camer I e 4 05 9w 1 5 Ol ol s
ool 02LBI 38T (65)9liS sl (6 0) ped g gy (o2 jlo g Sl syl Lol
098 Wy g M sbabie 4 Gliie Sl el w2 Hee Jelse ke ] ol des
Kasg) 5l pas 9 b SN0 (6558 ) (ol ol o 5 S (5 105598 bt ol

Sges o)Ll GYYS ogmd9m 5 Cumes il o3l b b jecd O et

150,90 aalllas) Sl dxogi S L () )l s 2 S50 Jolse Jilbo (VF-0) el csalie g 38T oase faam sy 13U
FADO (VY ccspged slasing iy 5 Ll alomo (o S5y S e
g https://doi.org/10.22130/gur.2025.2065552.1026

4.0]).0 olKily :)AA,U ugwy ©


mailto:aeejazmy@yahoo.com
mailto:a.azmi@razi.ac.ir
mailto:omid_1247@yahoo.com
https://doi.org/10.22130/gur.2025.2065552.1026
https://orcid.org/0000-0003-1122-2373
https://orcid.org/0000-0003-1122-2373
https://orcid.org/0000-0003-1122-2373

\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhw&5y51@|)»4nuw 39

EVRVT
énl? drwgi 9 Ay b g Slaidly peoj 5 syl g 05 LsS oslaiul 593 (slajls Cuws l.a:olmjl 09;55' VRt
23105 o0 JSb gy @y A gere 93 3l Cou e (5,2)8 (At Salutetal., 2016) wlosly yousi |y (6,8 (slanoSl
it i 5 Ll g aiile god ol bagyes ol 5 S b - awee (sl g b Sius ¥ o il glajls )
SRS Slys Ap3 00 g o 4 |y Sldl 5 (b (Sl & Sl by 5 0o W08 G () )
sostiws 43U @lyuss pl (Meyfroidt & Lambin, 2011) scws Sl ) b jusd (gl ool Syoe (51

(Mohammadi et al., 2014) %515 yames! g Ol (S alon I Cann jlamo il

248 2lal ohag 4 it (538 Cawd 3l o )3 (555l (slamej (o blie S (Sl 53 3] (slaan ]
el Gladl glacdld ol (s )3 0508 5 (Sl e (Sl Camor (Rl )13 Sl sloolKB S (S35
ly Q] odas slasoly Jdo & \O,,,o)‘ Gl s Cawl 005 alisee dlel b Vgo L;)‘”uf Sl o 58y Cawd
Db 9 o)l (635 3% 09,0l (Meyer& Fruh-Muller, 2020) Cosl 055 4o 55 o3l ¢ yludl 018 5 Coms  lausro
w2l 638 yum G (Mohammadi et al., 2014) cuwl oad Joas bayguiS 51 gyl )0 oo il 4 (o
&b ol (3lail 5 wlow [ lo 3 Siadl g Cope D Chnd cow 4 drwg b 5D (olayguiS > 039 4
Lg)g)lf geven) L;.é‘)] )I &k L;Lmu;’;éq LSy u...»bs‘ 9 OLQ:? Curos> u"‘"‘)3| L asis L;Lb:JL.u 5 .J)b
ol 5 48 Sors (3l o 5 ol S 5 s ydSKins Jto g ok b b sl 5 Slenth
.(Arabi Ali Abad et al., 2019) Cuol 03,8 sbu! b o o (g0 42 )0 1) (3L Ol piy slajlo 5 colo oy

2 0L SOl odd cage yol cpl g ooy Lilial 1y i ol (ol LolE ¢ ks o Ay 5 Cumes yiul3dl
Cares o) ¥ 5l i o canl o 5l Sl s cla o)l .(Mehdi Zadeh et al, 2018) cul o o)l (60,18
3 5 Slasoly sy o 2o 5+ 51 i 2 V¥ Jlo B 08l 9 4055 o (55 Loy 3 5l Jbo 5 oles
35be Lolas 9 ADyE (Sgy (pdi> J.alw O2) d).j)lf ul)w Lghbd):u .,\J)L.\fuo ).ub Slasdl dl)g 4¢J91 C;\/ya}u
o3 Sl Slyyie ¢ glgm g Ol Slpis (e 025 i dal)d g olatBl W) b olyon Bpuas g Cuxen il
(Gurgel etal, 2021) cul olsa g O § oo ) (sl g cpoj cuSllo

LS)"’\"W-“’W gd)’)suf).:é 9 Lg)'”l...f.’.f Lglm,\.o]).) O a..\;.il}é SIS ‘d.)l..aﬁ] dzwgi ) UJ:L;@JJ9| JYSEppL Vel
(g 58 5 ol 23> 2 )31y (65,988 AP )3 5555 (i) HIS 558 ey Sl g (alm g O i
28 Oglee Av e 935 85 (gloyg 53 wlosd by e el 3 (o5 Slagsme jl @y pookS” (igkie Y1V 390>
S adlge G e Sl ll eolinal § cusl Sl e (Al S g (e kel ditud 4335 g )b Gl
Syp sy yaelym 3 (6)sliS” (w3l (60,8 x5 .(Maharjan & et al, 2020) cul jlaly dewes 4 (ol gy
Py polie gl SIS Lol o)y abisee sladges jauiS po j0 a5 pl deng b &S Cunl Slea (glas)le laliwg, o
bl > S ) o)) adaw a8 canl opl 5 (S lajlol ool 039l 3939 4 dmwgs Sl 3 g 4l dmwgs sl guiS
2 bl awsh (olaid] g5,0lis Jisu 4 e JS 51 do > OY/F+ dgas Ve v Sl )0 &S (5956 4 )l Jo35 g,
Ngy 0,8 cpl glayedS Gl S leie 4 35 ol il €8l ialS asys OV/AY dgas & Hlde ol VeV e
b Lol o Lol 0395 duoyd YA/EY g Yoo Jlo 3 b opaoj IS 51 ogyi0 (ol)] &S (6950 ol aisly polie
.(Mohammad Sharifi et al., 2017) cusl a8l (ials Yo /& 4 o8, ! YO Jlo

tLuc



40 e gl drngi 2 AU L (1) (62,5 pund 2 Sge Jolge Sl | oK 9 (55505

2 E5guiS Judno o093 ol o 05 1 dny 48 sl (ST )8 i el 3 (65,518 e Sl | S
L 53] sloand ) .(Shayestehmand et al, 2018) wloas 11 350> 08 9 Mg daloidlus b 5 00 55 v o
Sl e Sl ol (03 5 4Bl (Rl OIS 4 (60ed Cupman M) 9 (i ted 4 GRS (ol )9S Anwgs
2 E55liS Glagye) gdaw &l (Alvastani, 2016) cuol ol (55,03 Jisw me bl I (S sjpsliS
oy ojb opl jd g atdly Lials Loy Yo rA U IAVY gla Jlo o )d Al drwgs (sloyguiS I 3y 5l juf 4 Lid don
Ol ) isu a5 03g yidiy yguiS ded uSbe 5l il )3 ot ol Wil ialS .l odwy Chal I yieS 4
Crl sl (65)9L88 8 (6 ) 4 (65)5liS (22l ()l Sl 1 (GBU O il (50 5 Capmer aljal 4 by
ol > w8y onl g Cunl 20> Yo 29 (6550l aw (5S0ke & Cusl wre lnl lp cue cnl 5 Altes
.(Bornai Bajd, 2016) cusl ds jo¥V/F 340

e 5l 2oise dle il (650l (ool 5l cBlis lul dmwg sy > Gl o Pare I (S
ol @83 g oo bt (65)gliS p (ool 4 g 0 e (608 Sl b Cilisee Y5 4y 598 (6 )0liS ()
Shayestehmand et al., ) 1S o 3)lg (6 )lel 5 (6559l (eados (slaanlyd @ cpbb lys clylus o) 468
Mok dmogs g (LBl bl b @lyjde 5 (5198 Cole )3 6jygliS LSl ) S & (Shge > (2018
A e s ol olea sla wSe 13 33 g0 leMb| axlllas .(Qaranei Arani et al., 2018) s4u oliwg, Sk
LS e oS D5 ygelyn laste Cuoww ) oS oud cely ol pl g Aldly g M) ALBIS )8 90y olied
> 4 503 G Sl g pliad 4 (S35 e @ G G O sl ol jped s o bl i ped
.(Davoodi Monazam et al., 2013) >y 0 g5, b (50,18 dupe e @555 5 obad Jole (5l pb jl Cumen ]38l
D dds 0 5 (B8 Jlad 5 (Jlod (25 (ogad 4 5beed Gl e 1 (93L) slacannd adiS glaans ||
.(Hosen Zadeh et al., 2013) cusl atily [olaidl o e g o> pdS CulS 4 cuolio byl 09

b el )l yuss ol 0ad (SL) 608 3 (g JB SV 95 5led sl el (b peed 53 ()5 Gl
Sy Bk 3l sl 00 (6555LiST (slbpe) YRR s ()b 5 (FeSume 4y (g ygliST slopej I i
ogSne ©2laen JUS 53 (Sne Cund LBl g (6390 5 (e SV Cansd (oo (Jilge o4 i oo (L5 Sl
G5y Coms 4 €8y &S 005 w05 o jd OB YU Cuaud o @ liwdd cpl 4 ol o 1 il 38l
2 Glolgs o a8 canl o ol imgly ol Jlsw ol il Gal3) coolatdl (g glag Bum b (g5l 3,
Sl oo )38 U )b el (b e ()5 Gl (65,5liS” (23] 6 p) 8 Sl
SHiGbe
adlaio 5 d)ii}b)f Ao 3D D990 du&&bﬁ)’ CJ@A aglaio U"I 5 &S Cowl Adixo ‘J])Jol LSL"’O'.‘:")' d).g)lf).&i}’
Sl il 4 do g Gygps pol pl &S Cunl oaly olaidl o 4 1) Lwl by (1wWSke Blibl gl o) 605
a5 laie b gldllds jo (Y-YY) TohlKen g (g9 amd o LS |, OT sty loslaiwl g i opl (6583
ol S5 4 (B 6 )8 i LA oS Mt Ao (ol Castal (gl (g5 (55,9US” (L2 52,8

o 3 ol o & Mbb e i (gl sy ) )8 e 4 Sl bles eaiay (Ui 8] Sl gy

1 Saidi
2 Navidi et al


https://www.sid.ir/paper/1049826/fa
https://www.sid.ir/paper/1049826/fa

\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhw&5y51@|)»4nuw 41

"olSen g (B e - Canl 5538 NI el (I Jlas 4y g (6ygliS Sladgs Sl ol s 3,
alllas 3yg0) W o Al (slabivg, Sl (6)8 juws p Hl35 50 slajbixe Juloo lgie b (gldllas 4o (Y+VY)
drwgd o 6 s (LBl Cilwil g (olaidl sl jadls Ve aS e Mdixe BB b dils clalivg,
Scgld bis ((5)X83)5 Canio dnugi ()l lop Cla (oo la)lil dnng csjpe a2k glacs Loy
o 25 AL 5 liJbadl i 5 sadg Slagisy (oS o Slas i gl s 9 S8 glio
Sboliwy) bl )l s 3 N0 Glapadls plye & Sleas 5 (b glio (35S 5 )l pials
2l )l Sl (g g b slallio 5 (Yo VA) Ty lSam o (S50)18 03ljisuge b sy (35 e apiil>
G e cumad Gl g (Al ) gy 4 W) dom ) 4 (05 T (Bgy 4 008 s aS g
sl 08 (LB 6 2)8 s el g Bie 9 ()]

ol & Js85o b il )3 (55598 S )8 il 35 Jelse gy 3 (YVIA) T Sen g (s pbacme
SR e g $5pgliS (3Ll Gl 3 0yt g Jad (pSune 4 L8 g )l Cumer RIEI S Wladl Cuns @l
255l S ored Sre 4 S35 b 90 o o els 0 5 )l b sSne sljls g Lo el gl
iblys g sdnw Aid e (65)9liS (Sl (6 e D (65)9LiS diej 3 3l JELS Bl 3l 5 LSl lalad
(lan Gl yed liog) 3 (g5 )liS (LSl gl i S Jelse plyis cov i ) (VYY) T S
2 SgliS (KBS drwgs 5 9 jlo g Colo 8 «(65)9liS (398 bl (5jyoliS Jilie 4 Ul Jile pae
b glgis b gy 5 (YVY) Bl 5 Ot (gonlr aiadls (Sl ) e 53 I35 13 Jlelge 1) )58
3 ol o Sy aoms ol 4 EMz gl i o (2liaag) (1 )3 (Sl )8 Y8 51 o Jlse
P> slaals lsic 4 by g lajls 5 cdlo gy 13, cage olold SLEL 3929 5 Luj Canb 9 (S Slon
el 0d (559l (LB )8 s ey Bbolie cpl )3 (6)yeliS JElie @ (Ulex e pas i

$539US ogyme; 68yt Fpo slatl g oolatdl Jolse (olSTy lyis b (odmgly 53 (V+15) 7 Sl
ORI oolaidl dpo «(g5y3liS (slagme) (139 SareS &5 dawy i cpl 4 (S Gl (oliwg) 3ble
g (ol Ceond (351 Ol e 9 b @9 85 a5 o b o Sl elys i 5 gl iy Jlana
b gz > (VIY) Tpaie (NS il o (o8l o 2)l8 3 )3 51355036 Jelse ) (g5ygliS <Y guammo by 35 (s
2 60l s Jelse et 45 Sy aom cpl & ag5)gliS (Sl ()8 e 5e else oy lgie
05 35 9 038 |y pgpulislSe (55)0liS Sl & on g 3 2l) 39 Se s golaBl else (IS 9 (2
Sl Sl ildse plgis b 3gs adlllae )3 (V41F) "pl)San 5 gaamme ailipe (9o clacales (e o092
el Cuman il o1 6 4 5 Snles oy 45 ey 25 ol & b8 il 3 el iy (1))
Ol 0,5 has (SgSume cdlu 4y g Wb 0 55 (559l (2l g (b @lie sl 0l (2] 608y
2 Fse Jelss o Gl ot (ptmgly )3 (VIA) ollSon 5 (T ()8 ol ond Slls, (iel3dl 4 oxie ol
(el Gl ped s ol 9 @IS slogluns ialllas 3)50) Mg El 42 2liusg) (6505l oSl] ) s

1 Hossein Zahi et al

2 Mehdizadeh Karizki et al
3 Mohammad Sharifi et al
4 Saadi & Awatafi Akmal
5 Salimi Mateen & Riahi

6 Alvestani

7 Kalali Moghadam

8 Mohammadi et al

% Qarani Arani et al



42 eyl drwgi 2 ASU L (2511 (652)8 i 12 g0 Jelgs Jalod | () Se 9 (905

P& sleialy oolabl asee Jolge it J33 (o5 )5 s )3 (Al Jolgs oS L) a0 cpl @
Febl e Japreciun) S e )3 pgd BB g (e w3 yiell (5 %e (eleinl (S e G
Al 65805 oo ) s wel)> (Jole o250 oolatl SlacS oxe e 5 g 39 j0uul; Wy, glad

a2 35U L (65,5l (ol (6l Slps O 5 la iy plgis b (slalio )3 (VYY) LIS 5 Lol
2 iy Srorelin G e il 9 450 pslite dy o dies siine (T ussly i (69)90 adlllae) (sladlate
i ) oo s japaaling Sl (S5 Dy pho (V it calio SLEI cpl & Slsnd 6psre 53 o) 63 S
Sopo hpde Slasilp Gyl | ey Gialel sl (gl (gl Slolidl (Y 2395 2b5)) (3] (58 s
256 lgie b glallio ,s (V-3Y) T Kan 5 Soly 9 2 (538 oS sl (sl hlieo Jalge 3B (V9 5,8
oS s oS a8 o o)1 * Jlisgla s gl 6y 3 oyt BB o] D (5 2 o3l 608 Dl yis
Ol i D9 ge Camflaeo 536 4y e oyt BB Of wlie b oo 5l egucne S5 4 (23]
S o g ol b s |y bl 5 ama e )8 36 coni ) (6)0liS (A g S0

olall iz 53 (65,988 (a5 Gl 3] Sl SloS o 5 gl lsie b oimgfy 1o (V+Y+) 7 Jgo 5 5o
Syl 290 o )bl (gladlaie wlide )3 (55550 yob 4 Bl (65)liS (sl (632 s &S Ny dom (pl 4
Ay Dygo cnl 308 53 )l Gy Bble ) (zmen «(65yslaS lame; Caglsl 4 (S 4l 2laS
lsie b sladllas 53 (Y413) Yo 5 5bly g nlgs 65yl Sladgi ) it ) canS’ (LS dgi g Cipma
> 4 a4 W) am ol 4 o S Sl )l 800 ()0 pad g e Gigy (eS)] (5 )8yt Solin
5 Camox 15 o &y jal ) & el (a4 gy ey 4y ] s g o0 5 ol Sl g (oao slacJled
ceo) 3 e oMl 53 (oo S5 (Sl glacled a5 aa oo (LS adlla pl (S sk 4 Bl (5iloS e
Sy e Jolge alulid lie b (sladllas )3 (V1F) “bladlio g (608 sl )l (ol 6l s g
S Sl o adlllas (glalivg) )3 &S Ky 4l (pl el RIS 6yl slabig) (1)) )8
ol o3\l g bzl oloe 51 ia Biree o))
GR93 Bi9)
S I A D R N N
L) sl 393 dolitius 5 oliul b Cpuioman g osid aslsy cleMbl (6y915,5 4 Sl 5 (glaibuls 5, 5l ealil
o g (b3, GIS 9 SPSS l581 oy il edlawl b g ods aidly gy leMbl oSS a4y (4155 YA 5 &) cabs 1 oolial
5 ol IV Gl £ IVY (Sim b g (elaia) (bl eligsS Gl oy i) ) ool b eioman g o
ol @39 (V) Jgior 03 2565 (o0 )3 (homivw 3590 GioRy (2lg) GLolid)lS ks (V) (galaidl g « V¥ ae
015 )| Simggy slo o (V) gt )3 g odel sty S8 Jgoi8 wlal 1 o] Wiges o> &5 o5 (slaliang)

Lol

! Edita & Dalia

2 Vilnius

3 Republic of Lithuania

4Wang et al

5 Alluvial palaeoliths

¢ Meyer & Fruh -Muller

" Yadav et al

8 Nepal

% Sojasi Khedari & Sadr al-Sadat



AR Y- )Lg,gc\ E)W Y 3)9>‘L5Mdlhu~§5y51§|)»4nlw

43

Wged 2> i 9 (S 5 Wiged ) Jgaa

Agoi Sy Ol )
Y- YAY oSy 3,9l
va VoyyY oSy YU slaas
WYY V08 o5, o5,
A V.0F 55, YUobl s,
v of- oSy omb oLl 2,
YOO FO0 - &

V€00 (idgi Bl 1an0

B (5B puiie Y Jgu>

B e

0ild a)l el dladlps (peeli dl i (ySume ((g3lgms o dBodles (S1)S cCuren i3l coMuass ¢y
Sty gl gy 9 0 Sl e & (S35 <02 lon ¢ oom2

i slaia]

oalaswl zwo'l)l OO98 d.>)L\5\> (PP uful) 46))9'.4}5 C»JL«.‘B L;\Dcw cua..az.; pie 49;‘ 9y d).\a.p

SB caydb

!

Sk ol cole ¢ asme bl s cad 135l geaS (S (g jidols

e wlid (e

y28 )5 (g5 Auip (il JYD (o) Cuond il 38l ¢ 6 yaliS Y gase i) ((65y9liS e Jad

Lol )3 e gilodlyg 6,

ol

V€40 (g sLABL tade

axfllao 8 g0 08 gu0

oL add cpl ol o odld ioled Cj o liad olpan 4 ddlllas 3y50 ddlaio  SLblyas Cuxdse (V) S5 5o
solailen o Cuwl ol astiie )b s (sl ybiwdd e adid Cpl )0 ol Hliwdd O (glyld 598 b s &5 S2d o

Legend

ks e 1400 ashs 0
<all other values>

VillageNam

T s

|

]

]

[ IS
s 7 14 Kilometers
L

- Tt §

SR Sl 50 ) JSS
V€20 (kg BABL taie

el 485 15 g 3590 o) (Bl 6 0)5 Y6 & Al go pil> g alllas



44 e gl drwgd AU L (L1 (65258 yndS 1 g0 Jolge S | o), 9 (5905

Sblivgy 50 g oads a8lal Loles aliwgy aiids (slainly 4 dogi b a8 wad oo ioled |y )b o (slabivg, (V) JSUS
Sl ALl 2939 diged Horie liwdd (oLl 03,5uS eles

-8
AN
/ \
/" s o
{ -
A i L
S b oo /
N N i ¢
N, A Y
e N/ =
Sy
At
e : \,
- XL
s 2% S8
e 5 >
o® o AN
t. 7
4 4
\ /
\ /
b 2
o v
Legend
b o 1400 Wl
e <all other values>
Name
.
A oy
A Vel
A S
A Yl )
A o 1cm=2km

OB 5y obumdy LG sbaliwg, .Y JSWS
VE€+0 (idg LABL 1aue

o3> Lioled Yo¥0 9 VAAF Lo 93 55 ol (60,8 g codel cavds @) 565 5148 clojlgnlo yguai 93 )
J.wl.’uao .)5.&,\3.0 ui.‘).a.w u»iblf 9 )L\-\) 9 il u.u.“al)ﬁl axlllas d)y90 dl.tbl.w:g) h.51)]01 » Ll 045

Yo¥0 5 VAAE sladle ;5 &1 U565 probual dummlin Y JSu
V€20 (yidg WABL tae

g3 sladl

b 3 — (Sl oLl (il g (S5l S w30

shtel b Cumon My 236 4 leio 3bj (s slial b Slgly3 oy yidig 4 amd o L5 (¥) Jgio 5l ol cwd 4 guls
LS9 g Caunen by ool Conds ol Gub b o o yd AYIY jliel b o 0 (Sod5 36 ol 51 o 9 2o y> AD/F

ol Gl i g sl g cle i (Se 4 5l g Cumenr Ad) b plojen U odd cage ()l 5 iS4



\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhu@5y51@|)»4nlw 45

Ay g by o o> AL g el b iz 53U 4 Jlld o eS” Bl ol Gl (g5y5liS
> (Kb g (lol (b padls 3 1) b e iz bsSSwly

St (31 1) DIl 8 am e (L5 el 80le sl 087 (LS 0 B 0L5 3V 5I(Y) g o)l S
oW SR e 4 iy oS a8 s g 5l (e b 33 &S iad e (L5 Jgda cnl cunl 0390 0L 5
(S529MS  Sacdld & (Bl JlaS | ol 55 (it 5 el 3,3 il (T 51 8 5 Mo et
5 il a5l 4 (e oS sl odd yide (S ) e Ol Camen GRIEI L Grores sl g5 s
ol 0ads BNy (63,5 puusd a9 (See o

T8 - wloial (ad Ll (ke 9 gl Vg

DN | oeSbe ‘ . a8
S | o5 | b | sl | sbjbs
oL \Vat . . WIY Y¥/5 YAY S WS {1
o)
oL \EY . V¥ WY Y&/ YAV Olyss 5 SMoass l5ae 130
ol )l
b YIY . \FIY . a5 \EIY Jelie 4 bl oles
Sk pé
ob; VIV . . . N4 Ab/¥ Camerr My 3l
sb; 2 . . VE/¥ Ya/¥ \izAl SigkiS slaodles SISl | o3
oS YIvY . yy/A \ATAR \IY . oS b (dlow o e 3‘)
Olyghss §
s V¥ . . A% YAIY v/ O 4 il 56 9
|
sb; V/-¥ . . Y £V VY ool 2L 5 slaan ja 36 N
odles ‘%
sb; v/¥a . VF/¥ VIV 3 VF/A P P PO PO I
o g8 Cilalad oy
obj \Vias . . . Y Y&/ o9 il 3l ool pas
>b) AR . . . Y.y va/y LI.\»” )'l "JU? Q)?Le(a ).\;L“
sb; VY . . A \O/¥ AYIY R &y (Sodp Sl
sb; ¥/A . . 1 AY/A /o lwgy Cunes (ol yls
obj YI¥- . . Yo/ YAlY o/¥ by (6)Kb )5 axwgr il
sb; VA . . <IA va/y Y. Cin i

V€20 (pidgis BABL 1ae

Sl (2L (il g Sl B o o
C)5 womS ol Gl (S8) CudeS Sl (gl e Sbj 58l oind (Ui &5 5:Ske (39 Gl 4 25 L
Gia0uiS B a bled Lials o Mg (oladles 4o o yiad pas g (6559LiS H itew col dgueS ailen Lolge 4



46 e gl drngi 2 AU L (1) (62,5 pund 2 Sge Jolge Sl | oK 9 (55505

& ol 0 Jiin (650988 (Sl e 6l S A 5 9 (55y9WiST LS 3l g5 (sl S8l 05Kl g sl 0y
ol 0 pidiy (Sl (60 a5 (55)5liS Slacllad I 5 )sliST (o) e b plejen (Sle

AN b SB 5l Jgolpe (yloposee x50 4 0bj slaal b Slgld cpyii 5 Jgdo 5l ool Camts b 3o
Am3 o LS (F) Jodo 5l Jeols zuls il oo o yd AT jlitel b (65,9l (slmodlas s (o yiand pae o) 5l s g 2oy
5 00 corge conlial CuiS 5 S5 51§ i 6yl 5 consliol w3 ke S5 5] canliols (gl o oS
A g yiawd pAS puitmed 9 b Sl wlie (5L la oyl )3 cusS £Blg 13 g kimds cand I 293 Cusls S
295 55 5 soi s Sl maw (2B ol 5 g byt slaely yis sl Ol 0 inre 45 g slaosles
38l e ol 2 )i ) ol s g5 5p9liS 5 0392 S AT il )3 &7 (65)5laS (sladgS g poas 35 5 (Sl

Ol & yien dopd (AL LBl (SoilSs pas a0l (s jlael b Slold o ieS” Jlie S)b o L
Cuoud )3 @Bl 3 g 03> olaidl 398 4 ba o) (SaybSe pas |y (L3Il (6 )8 s 53 630 (eS8 5,8 il
Wity (6 gy ool (SHIS a5 A 0yt g (55,9l slaodles 9 SB- 5l gyl e e g5 Slusl a3

KW L wes
CEN O T [ e | oy | e
b /¥ . . . ¥a/a a-/\ O i 3l gy (5513000
sb; AN . VY . AY YV slooslys 4 (3lG pwyes | 3
NE 3,
2b; Y/A- . ¥¥ SVIY Y/A \O/D igliS paass pie il 3
N ¥/AY . V¥ AV \O/D WY el o3 o e | 9
s
2b; v/s5 . ¥\ £V/¥ Y¥/5 <A ) S pis i
I
2b; ¥/ . . WY AY/Y At 5 Iyl p )30 il
Sk

V€20 (pidgis BABL 1ae

o — (uilidh (o ) AL (Rl g Sl B o 58
33005 3 LSt el LBl 55 st o ki 5 5L (VU 30 1 L5 o Sis 39
o B pe) S8 Colue 05 cad ormen (elge dawly 4y (65,5liS (sl b yej (1392 clial JUST )3 (50,
Ol529biS g K92 (58 yads Cammsr 2 (65918 (slapne g )5 41 g Bl 2l (6598 (5l 9m 4 sl 03
Sgyise 355 Sl sy K> 2S5 Elpws d domi )3 9 Wb o0 )1 (5 pgliS ik

Shblbie Shlud o] 51w g 203 AV b (pol)] Colue 4 bawgiojlial b Jlglb o i (8) St 4 4295 b
Qo3 V¥ b ol cud 130 & 0L jlatel b Slghd oy piaS blde )5 g widl o Ll 1y 2> PP Sliel b (nlo
n-\M))Lf

9039 (omlie cund hld (65yliS” (oo ST g Wil oo ) (Lol cund 1) 150 (0 265 (B) Joio 4 a5 L
O ol bawgs aS Canl Sd S5 5l U b ads @bl lilus )6 0 g (ISUie L8]] cuds LI
Al o Olus ) 35 olps eiNS sl s (gylad el 3 S5 cpl ioman 9 3950 ol Bl > sl



\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhu@5y51@|)»4nlw a7

(o — (ol (o j (ad b (1Sibe g (Jlglyd .0 Jgua

KW L oS

G| ol | oS kS g busgle by | bk T
o VIS WIF Y5I¥ oV S ol I %
1% V/oy ovIy \aZAx S5k dgueS i ’%
b YIvY \O/A YYIY /Y Yo/y 2 b 3L |
ob; YIAD VF/¥ el YIv WYY bbb al)lus 36 5;
sb; YIA AY/Y o/ ‘Y ol colus
sb; VIAY V¥/5 20/0 v/ s

GOl ol (il g gl 5 wo 40

ey Jod o5 )l (LB o)l 53 (oalaiBl (gl e 3b5 U5l LS & Canl (gl b eSSle () Jgio
2925 5 ) (goy SYL sloaiyzn 5 (65)sliS SV g ()] g 8 g oS dges SIS 5 (65,8 slately oS
d)))lg)u\.&’ 9 LU u,u.b.»lg ..\.Jy )l ul)”LMS a)...i»] b 0 s Ly oo ‘) d)BL.MS U dgw 8das &S LmJY.) «_i.’)).»

Doy (65)9LiS e slacylld g Sy o 4 S > g (2]

O 3 a5 203 A0/Y Lalj (LS slel b L plogi 5 63k SV 586 Glglhd i (7) Jgio 4 a2 b

9 o) G &l ol 5 (S (F) Jgdo @l )0 518 aops AF/A el b (g3l g 4 i e Jolos
it 39 e lyy Y5 5 My GBI om0 o b 03 g i ol 5 Y LB 5 b S
4 Comd yirp sl g O 555 (o35 s @ e S edlistl SgSme (68 s 4 (5,5l 3
Sl 5 (£ 5k 1y 1y Uilass LI b iz Mg plan b pg> slails ol ay il iy p350 ]85 4SS

Dy e Hlgls el 136 a4y do )3 VY Sltel b Slglyd 568 blie 530S (g yue Ign

bl et L (il 5 Slglyd g

KW ) LY
G| ofle | 5k | eS| By | b | ok ke
sb; V¥R Va/A WY £0/a Sy 3 (65ygliS e Jad il
) el

L VY | YYIA DA | ey eV game Cad o3 el | S
sL; V4 VY Vo/A AY/A oo Consd laljl 36 QJ
o V¥ ¥/A ao/y Mk e g g3b JYs Lt §
sb; Y/ VO/A va/y A S539kiS S8 ooy i b g
sb; ARG va/s Y- /¥ JEERG
sb; VY iy av/y oS e g )y dlad,
b V-5 /¥ Yiv a¥/a Sl Mg 4y ylinis s Joles
sbj AR \ils V/¥ INYA Sl sl 36
o VY \Y/¥ IN7d OYYS ogdew &yl

V€20 (kg BABL 1aie




48

eyl drwgi 2 ASU L (2511 (652)8 i 12 g0 Jelgs Jalod | () Se 9 (905

hole o 5l laslis” 31 )b el b gl slaliasg) 53 (oSl £ ) i g & olaadge ololid (ol
Ui 3 lazils o) lS s 53 1) Lol Lt 4 S o (SoS _plmadlye rlysisl a4y Julow ] b 3lizl

ol 0dg (Slg:00 ))]b u“*" ;A.Ls)l., U?‘)i 9 /YN 1.3).31).3

ole Julos .Y Joua
GRIF | Dol | popload | OWUe | CulS o | gleauja w95
Conror R ) 9 b ) Y
5 Al QI | (5l e el 5
2929 e glwg, | gbcdld | ddyon
oYl b ot ) O3
SjoWs SioWs
e SR8 e )3 o U
2l
N | 509 e S bl i
<IY¥ SMuass W56
- IV ol SB ol
A Jolde a1 Ul Jolod 556
$529WS
A i %9yt G250 et 55U
<l b
<[y Coror iy pil
AN Sk & ow pwd pas piU
S
S| i slaodles S5 G
V¥ Ceond 5392 oy U
S WS OY gaze
-/0) & gweS b (83l o pili
Olis9Wes
<JA¥ O)529UiS anasdpas WU
Iy s &4 35 56
AT 023 5
NS CLCWled o9 Couw
SiWs
/Y wodlys cpoli gbdvaiy 3,50
/oA SULBETS I EPT
b plwgi 9 Y g
- S5 S350 Slaie3a 550
SisWs
Y o) ol 9 &1 59l U
Sags olelad &
Iy SNl 29508 6 ol
- /oA PP RV




\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhw&5y51@|)»4nuw 49

AN 509 ild 31 (g S0 s
I | gy 5 ol e
Iy w3 0395 4 ) WU
¥ ) Feolnt o050 256
Sk

-IAY Gl bl I WU e, lus
‘;‘.‘:{"’

<IN 0y Colus i
IFA A & (K935 b
-18Y S8 56

I 55t 53

R bawg 9 s (S 2152 e 3
e b Comar (gl
Vo = i e bl 56
SNy

/Ay g el 3 36

e sty 53,5 dnusss
Y Jleseis 06

IV Comiss il

ihid oYY (9239w U
V€20 (pidgs BABL tae

My by ie ailye o Fare 45 0ad 03l (L5 baadlge 1 Sy o (g Cumnl 5 (g (F) JS5 5 (A) Jgax
e Jelss 3 303 AIAVS 3gtis asnlie ol 5] ol gls 5 Jpio & a9 b sl (55,5158 3565 48,0 4 5
0351 3526 sl LT Cagonl o b 5 wlonis Llod |y (else) Wadoys il 5 035 o cysesd |y o) copylS yu
@S Bl g o (gam dge g Jodn oyl (wlel il s oo 5l ST cul

i 39] 2900 45 Sl 045 s 306 5)9 WS SRS (13915 43 po @y 9 Mg Sl b 38
don Nigd @)l (55yslS it 1 gy 4 g il ALII (65)gliS Sladgs 4 ) o8l g b ials (g lis
sl 03g) (21| )8 s yol

ool g ol i plo & G ot b (65,5l 1S 1653,9 WS By (Slatel g S S
Cors gl)l5 &g (ol ploml 4 (o8 Jolod dyde s Al po yida sl (s (65)9liS &S ol )3 0309 4 Allue
S5k i il msd 9 38 ol ©plee )1 dgrg Sl g it ael o b e Jad oo 13 oS 039 & gl
Hgd 393 (2Ll 628 ;a5 b 98 S (og p3ye 45 395 o0 s

el JLSis ppmen bl § b o Shy tlwg) 9 R (5 232 04 9 (b OIS
ol 5 305 ) Ot ul s yd Sloss slo b & Jlo 50 sl 03,5 59, st sla il by 65p5LsS
Coows 4 2oy 1 o)) (63)5 i b i o e 5 loliwgy 1 0] o Cunds o8 abse b a8 W) pastie
gy Sless ladid



50 e gl drngi 2 AU L (1) (62,5 pund 2 Sge Jolge Sl | oK 9 (55505

i liwgy )3 byt o jouis alawsly 45 g 2d 53U Cod il oS o 5l dlols an o 2 e 3] ol
CS > SR ilasd 5 S s 4y iy b & S35 (glaliung) Ygane 5 a3 0 &) (530055 (Slyl (6 0)
SYYS 03,18 jain (LS 3 (Se Cilo 4 5L g Cumes Ll 1YY 298 d9m g Curos piul 39
2D Gl g o WS (o0 Clld 39w S g badils (0938 9 g e (slp (2Ol ralS clo b oS

Cawl 005

W adlge (o Coodl AJ g

ale 2 39 etz o lowd

Ya/vo. S59UiS 95 adpody 9 Mg slaap )
VYN $5:9U8 by seulid ol 5 S e v
VAIY-5 oy g Liwgy (gl pis 5 (o Mo Y
AIYSY o5 OB A g )] cand ¥
¥/05Y A j dlols b
¥/AYY OYI (2529w g Cunex iuljél 7
ANAVA 5 e

V€20 (pidgss BABL 1aie

5 epnear 531 slhan e
OIS 192 Sgm 48 o s 90y
$39LS Sgud
S S
A alold . \ a3
- -
slacallad
39S by
’ \\
’ N
/ N
/ N
/( \\
/
3 o S
T Ly g 2l prs
9dl ot
s
oS

SN £S5 i 93 1S w3 Jolge £ JSuib

et ogeil 3 sl ol (6l e 2 1) b g G oy o yuite plIST oS e ) s sl

b O it Wimein Colus pgd a) 53 5 ()55sliS (BTG 5 @olsuisr oy ol G ol 05 o3litul

Pk pow a8y b g (65)liS ise I Ulex zeys g (65ysliS I sk andlslaidly poll (658 yuss 5

P& cpl ope )0 pedew &S ad o Ll cpl Lyl JLE YYD Ll o laily Sl gy)8 s o 1) L8l

30 S e Syt slajeme cunS b Ly by & dtten (VY3 pl 9 )15 BB (LB ()8 s
WS (o0 Lo Wog)S” ol b (gl 1) Lad oS sl Liwg) (1953 53 (65503 Jolgs > sdlS” Jole g (ool s Lol



AR Y- )LQ,Q&\ E)M Y 3)5"‘1.5)‘&"3 dlrcuw”.:,l:sl,»«ww

51

iy Sy uSlo 4 4255 b s 5 005 (50 45y g8 1l oy 3 yg0l 1 ool Cansdy gl 4 a3 g5

uasuio (1) Jodo 4 dogi b S (didsy Colas )0 W) el i d 4 oyl plaS™ 12 oS ol aseiie
Dy (60lows ST L (g0lgw o 1y G oy pidis &S sl

Oon 8 (49031 Adgan

Sl ) (Kle e 8jlowd
Y¥/AD O3oaliS” (g3lgm o b (g0lguweS \
yY/e¥ ol colus y
YY/-5 EisliS slacalad s s ¥
YVVY b bl §) b clls ¥
YA/ OiyoliS Jaass pae o
A ) g oS pie s
YV/A- F e oS @labad & o) s g )l oy Y
YV/¥a liwgy (6,5065,5 drwgi A
Yv/avy g godles 4y g yiwd pas a
v¥/oF S533WiS ) 59,08 slaayse ).
YE/YY Lasgy Comon (gbioll W
YA Gi9kiS e Jelie &y Ul ibos \
YY/IYA SB 5l Jgolpu sl p0,00 Y
YY/FE I X
ARIARY Cni> Vo
/A sz \$
Va/¥a 2odlgs (ol b (sladis A\
AJ-¥ o A
AY/AY Mpass \a
WIV- SgliS sodls )5 y.
\Y/oF o9 ol 3l ealiul pas vy
WA =l Y paze Cuadd 09 by vy
WY oyl SB ool Yy
\O/AD S5l 55008 Ve
VOIVA O plie 5l gy o (oyld 0 p0 Yo
A0/ \F Lasgy 5 50 o2 Sl s vs
\0/A 39S et Jib i v
AN OSmo 4y jLs YA
AW/ Jib 10
WY Sl sl Y.
WY e 4 (S ¥\
/-0 Lsg 3 blg> &y lae Yy
Vo /AY Cames 15, Y
R4 OYYS pendow \ni
V/VD o) Consd L3l 5
/vy e Ys
- $5ldls & b o5 ™
a/0- SYgaze il g ik glog ) kYo YA

V€20 (kg BABL 1aie



52 eyl drwgi 2 ASU L (2511 (652)8 i 12 g0 Jelgs Jalod | () Se 9 (905

ol g adloe Sae ol )l e > 2l A esd slayie I S e & sl pastie (1) Jgi
Dy 3959 (gylolize alayly W pusio fy 50 D950 (sldd) b &S sl oyl 51 S

W yodio oy (6 )3 xo abaaly ) v Jgu
Sig Df )_,55“0, d‘g N
e in% AN YARE Yo
V€00 (idgi Bl a0

S 5 o
i) & Conl (65,5laS” (28] 6208 a5 )l o i poed sl (6559liS (059> )3 (guolsl Mt I (S
s Blybl ) sl ol AT 0 uf g ()l yod JeIMS 4 (S0« lpe ((g3b SV cumen (il s @
S Loyl g 0 ol e (Bl Crans 4y p3 50 L3 3)90 (e 39105 9 ()5 el e LRIPIL S5
8l o 5l Sl g cd e Judu Gyl lase 5 (6555liS o)) (63900 pe ol 0 9 00,8 Iy Gl 4 (58
5 ol Lalg) olatdl usls e (9L Jolse o ael ooy 5 Llite (gl (1S (gam (o)) s
S s a1y ol slasely oS cunl laes

Lolis ol s & o ol (55)5li8 Sy 1alS ws5,5liS (S sl s (ool soly (5 ks
o) o4 55 5 295 y9uiS |y ailaie e 15 (55l Y guais o yiall el anl (sSmn i Slgo (sl
293 g9y |y (65ysliS Culled ciian 03jh o5 45 (6,505 slagye; p (ljpsliS &S A salss el (g5 )sliS
2 ddlaie o (65)0laS ) 68 et il (Sae oS (6,50 (oolatdl Ik pgls sy (B a3 dos
il ) o sl Lolls o] s 4 48 55 oo e it (] G slacglld 35 &5 el () 3l 4zl
5 5500liS A5 0 35 2,0 glds s a4y Lo S )3 0,5 o (e S o (6 0)5 S iy 5 S 0 iy
A g Lyl Cowds (gydn delyd Wilodges dlul (g8 s 395 Ll 13 a8 ool Bl cul Sae da iSu b
) 355 ol (60 £ linglitS Jl Kod (B g sl gy Jele S i ) & 8 g (YL olozz]
O oduxly o Lo yas 5 yiS g (6 b Caumon il 33l CMane 4l donis )3 g aiiS o e by s 4 clodls yuuss
sbatoly (65)gliS (2l c )8 jui Am3(o0 &) 0308 g (el il () RN el 4 S35 sl
g GYY GiE 9 )k S (0 g ome) SIS &S il ol 1 (S @l )l Jis ) ool eobadl i
@ GipgliS ol s 4 Pl (6)sliS (o))l it Sgw cunS (gl YV 5 sl ond SN cuaid ]
ol 4y bl ydy 3o )05 AN & Cod s lom g o 33 9 (K035 > &b (i S o (SgSe
LS gy g (S2gll g (sl 31590 4 |y Uibass pLI B it Mg plen b pgd slasils

@ Ol ialliile o)y JWs 4 1) phlohe eleal (it sbasely (6550l 3L )l s
M 4 (So05 g Cunen by ol Cawds ol Gub o g cilo lp Lol (0396 g miiansls (e L)
Sxxoudz lBl bl )8 i g jle 5 ol e 4 5l 5 Camer L) b lojen U odd cage (5
Sk ansly

a g &) o 3l gl b G 9 00d )58 (ye 9 (IS (8] (gigliS D] Sl g 508 i b
356 el 8 aiile larelun ) (gite slasely (65)90liS (8] 6 )8 s 93,5 (o0 b (559l d ()]
B SB b ol coge 0y g camliol cuS g SB jlas 1 i ()b po o 9 camliols w5ed 5 (oo (slajluslnis
lodlys & (w yiod pie e sl axdly wolie (235L gl )3 cuiS &ly 13 g aims Cawd I 1) 393 Caols



\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhw&5y51@|)»4nuw 53

Sk 09108 55 9 (wein Sl o 58y Gl 5 5 Some et slaoly i g Cusl O ol ee & A5
0l Ols5 55988 g 039 LS ST L 5o (65,5lS T (seosS g pgens izmen w3 e I3 ) (il S
S o st |y o) emlS s 4y ks g o313 LIS |y (5,5LES 05553 3 M50 ) dat 3,15 1, o]

Slcedled ol g S 5 (553l 295 Ay & 5 Mg (slaalyse oS amd g (LS el il (slaazily
el 381 el 1 alols  gogr (yi3l> GBS g (LS by g Lig) sl pis g (b OIS (6 )9liS )
Hlodgy 9o (2] o)y g 22> M (i s YYD (9239w 9 Cupnex

(S e Mzl B 33 @y &S Gl o (VVA) oS0 9 (S5 o3ljsine ol b pols gy slaaidly
5 haybdamme Cul 0ad (Bl ) 5t ol ol a8 g Bl 5 Ol eSS Cage e LIS
25 9 ShpaliS (Bl il 3 Jad g (S 4 5l g )l Camer (i) VL &S it e (VIA) S
b (S oted 3530 4 (S35 b 60 e Jio olgs 303 9 ()l b (GgSns slojls g ol gl ol o )8
ol ) e oo (65)5LiS (LB 65 S )3 (65ysliS die 53 o3l JELE 131 g Sl wlibd  SeeS
bl egjyglis” Jelio a (Ulg> Jlod pas a5 0 Jols aonis onl (V- 1Y) JoST (iblgs 5 (g silon (ing
bl ol s ) 530 elgs 508 )3 (65)5liS (KBl g J 5 Sl g Calo A «gjygliS ()95
oty Jldl s (oolatdl @b o «gjygliS Glage; (g SesS & 5,8 aSL (VVF) Syl s
L Gln 9 redl o (g Ol Oemen 5 (b @9 GBS S5 0 b ol Sl el g g5pslaS
pade (IS sl imghy 5> & Cuwl 5 4 pY it ()5 i ) IS 86 Jalgs I (5)5laST Y game
e oS B IE Al 5 ey 350 Ed5e il (VIA) G (98 5 (V)0 Sen 5 saamme (¥41Y)
5 38 W)l a5 (las 4 dagi b Sload (S 6 )8 i 4 jorie (Ko Log) 9 b spll 5 (SPlE OIS
948 o0 ey (65y9liS (LBl 055 9 s Sl 6Ssle Gl alaylSaly gy (SladBl 4 g b Guinen

Slagsb cugal g (g5t 55 Mele b g 5,95 5 (59liS (o3l ) cules B DB (38
255 5l ol g 0ofpel g plb (o) G 0 (38 dnngi Colin jolate 4 (pliwg) (b 5 oS o>
o & Mg slalS @ gl (a8 sl 6Ssle g dgge (550sliS 2l bain f(55liS” L3
cdld welyd o ol bl jelaie 4 (ool (cladely d8l)] ¢ pnpm Ginlel ool Cole g as S 5 colus
Sly e S (58)5 Jlayd 9 (65)5liS SV gaze M5 ALl caby B )bl pise e 5 (55)liS sy
slooged J1 53,5 5)90 9 Jparme CuiS (ng Glaoged Sl ekl & (g5y5liS LiSe da g f5))sliS SV e
GuodS sy 5sliS ise ) cales 1S i (o U 1) g Glise (il Wl o0 oS 035k 087 (co25 5 (s
Olaliog) Cuime @by d9ste 3k ol Jl 2lisel)3 5 55,5laS clacdlad plsl 4y gl it lndl 5 g Ju
Ghal IS ole ful GRalS LSl e mlS s g (6hygliS Uil ggS ln 0pSKl &5 Bua (I b jolis
D9d oo gy 08 <l > (Saleal o (b slajll il jus el o5 (65)5liS (31 o ped saails
9 SipgliS ()l G29y8 9 )5 0)lyd il g Gl e U (oee zgbaw )3 (g ig 385 sl )l 5 J S
Mg Jold Mg 5 (glasgoome &l £05555liS” Slinnj (6519w Sl 5 ole (sl ol gel 5o )l
5 liwg) (>l bbb 4 dag g SV gae b3 (e g Ao (Slle (S3gd50 (S ply slas]) (o
8503UiS (w3l o 55 3l (g S gl



54

eyl drwgi 2 ASU L (2511 (652)8 i 12 g0 Jelgs Jalod | () Se 9 (905

10.

11.

12.

13.

14.

15.

16.

17.

18.

References
Alvestani, S. (2016). Analysis of economic and social factors affecting the change of agricultural
land use in rural areas of Gorgan city (master's thesis in the field of rural development). Faculty
of Agriculture, llam University. [In Persian].
Amirnejad, H. (2013). Investigation of factors affecting farmers' willingness to change land use in
Mazandaran province. Journal of Agricultural Economics Research, 5(4), 87-106. [In Persian].
Arabi Ali Abad, F., Zare, M., & Ghafarian Malmiri, H. R. (2019). Prediction of land cover changes
using integrated model of Markov chain and automatic cells (case study: Shirkoh area). Journal
of Geography and Development, 62(2), 251-270. https://doi.org/10.22111/GD1J.2021.6022. [In
Persian].
Atai Salut, K., Kikha, A.A., Ahmedpour, M., Ziaei, S., & Hossein Ali, F. (2016). Explaining the
motivation of farmers to change the use of agricultural land in Babolsar city. Journal of
Agricultural Economy, 11(4), 41-61. https://doi.org/10.22034/IAES.2018.26732 .[In Persian].
Bornai Bajd, Z. (2016). Identification and analysis of the effective components in changing the use
of rural agricultural land, case study: Madhim city. Master's thesis, Field of geography and rural
planning, Payam Noor University, Birjand center. [In Persian].
Davoodi Monazam, V., Abbas Nia, M., & Porfashmi, S. (2013). Monitoring changes in
agricultural land use in Shahryar city using remote sensing during the period of 2016-2018.
National Conference on the Application of Advanced Spatial Analysis Models (Remote Sensing
and GIS), In Land Survey, 1-12.[In Persian].
Ghadimi, S.A. (2017). studying the process and designing a model for agricultural land use
change and its impact on the components of sustainable development (case study: Zayandeh River
basin, Isfahan province). Thesis for receiving a doctorate degree in the field of agricultural
development, Razi University of Kermanshah. [In Persian].

Hossein Zahi, I., Karimian Bostani, M., & Miri, G. (2023). Analysis of the criteria affecting land
use change in the villages around the cities (Case of study: villages around the city of
Khash). Journal of Village and Space Sustainable Development, 4(2), 69-89.
https://doi.org/10.22077/vssd.2023.5841.1147 [In Persian].

Hosseinzadeh, M.M., Barati, Gh. R., & Sabernia, Z. (2013). The effects of changes in land cover
and land use on wind erosion and the occurrence of dusty days in Shahryar region. Journal of
Earth Science Research, 17(2), 76-88. [In Persian].

Kalali Moghadam, Z. (2013). Study of factors affecting the change of agricultural land use (case
example: rural areas of Rasht city). Journal of Rural Research and Planning, 4(1), 113-132. [In
Persian].

Maharjan, A., Kochhar, 1., Sudhir Chitale, V., Hussain, A., & Gioli, G. (2020). Understanding
rural outmigration and agricultural land use change in the Gandaki Basin, Nepal. Journal of
Applied Geography, 12(4), 102-120. https://doi.org/10.1016/j.apge0q.2020.102278

Mehdizadeh Karizki, M., Alizadeh, A., Ansari, H., & Khalilabad, H. (2018). Investigating land
use changes in the Kardeh dam basin by analyzing intensity. Journal of Geography and
environmental hazards, 30(1), 75-95. https:doi.org/ 10.22067/GEO.V812.82040.[In Persian].
Meyer, M.A., & Fruh -Muller, A. (2020). Patterns and drivers of recent agricultural land-use
change in Southern Germany. Journal of Land Use Policy, 99(4), 1-
12. https://doi.org/10.1016/j.landusepol.2020.104959
Mohammad Sharifi, M., Hayati, B.A., Pish Bahar, I., & Dashti, Q. (2017). Factors affecting
agricultural land use change in Dezful city. Journal of Agricultural Economics Research, 12(1),
25-44. [In Persian].

Mohammadi, M., Amiri, M., & Dasturani, J. (2014). Modeling of land use changes in Ramian
city in Golestan province. Journal of Space planning, 4(4), 141-158. [In Persian].

Navidi, M., Asadi Rahmani, H., Chatrenour, M., Kharazmi, R., Jamshidi, M., Ziaee Javid, A.,
MohamadEsmaeil, Z., & ebrahimi meymand, F. (2023). Changes in Agricultural Land Use as a
Threat to  Food  Security. Journal of Land  Management, 11(2), 229-248.
10.22092/1mj.2023.362757.336. [In Persian].

Qarani Arani, B., Tarimi, A., & Nowrozi, A. (2018). Analysis of the factors affecting the change
of agricultural land use in rural areas (case of study: Kararaj and South Bran villages of Isfahan
city). Journal of Rural Research Quarterly, 10(2), 294-309. [In Persian].

Saadi, H., & Awatafi Akmal, F. (2017). Factors influencing the change of agricultural land use in
the villages of Hamadan city. Journal of Space Economy and Rural Development, 7(2), 211-226.
[In Persian].



https://doi.org/10.22111/gdij.2021.6022
https://doi.org/10.22034/iaes.2018.26732
https://doi.org/10.1016/j.apgeog.2020.102278
https://doi.org/10.22067/geo.v8i2.82040
https://www.sciencedirect.com/journal/land-use-policy
https://doi.org/10.1016/j.landusepol.2020.104959

\i’O)LQ,g‘\ E)M‘vs)gb‘d)wdhw&5y51@|)»4nuw 55

19.

20.

21,

22,

23.

24,

Saidi, A.A. (2023). The role of historical context in the promotion of tourism with a sustainable
development approach and the impact of changing the use of surrounding lands. National
conference on urban planning, architecture, Civil engineering and environment. [In Persian].
Salimi Mateen, N., & Riahi, V. (2022). Analysis of factors affecting land use changes in the rural
areas of Saujblag city. Journal of Geography and Human Relationships, 3(1), 329-313.
https:doi.org/ 10.22034/GAHR.2021.276472.1523. [In Persian].

Shayestehmand, M., Hayati, B.E., & Hagjo, M. (2018). Factors affecting the change of agricultural
land use in Tabriz city. Journal of Agricultural Science and Sustainable Production, 92(1), 237-
249. [In Persian].

Sojasi Khedari, H., & Sadr al-Sadat, A. (2014).Identification of factors affecting land use changes
in peri-urban villages of Mashhad city. Journal of Rural researches, 6(4), 851-825.
https://doi.org/10.22059/JRUR.2015.57360. [In Persian] .

Wang, zZh., Shu Longcang, Xu., Pengcheng, Y., Xiaoran, L.u., Chengpeng, L.B., & Li, Y.(2022).
Influence of land use changes on the remaining available aquifer storage (RAAS): A case study of
the Taoerhe alluvial-proluvial fan. Journal of Science of The Total Environment, 5(4), 849-860
.https:// doi.org/10.1016/j.scitotenv.2022.157848

Zoghi, M., Safai, A., & Malek Mohammadi, B. (2013). Game theory guidelines in the analysis of
land use change conflict (case study: lands of Darabad district of Tehran). Journal of Urban
planning geography researches, 2(3), 394-391. https://doi.org/
10.22059/JURBANGEO.2014.53064. [In Persian].


https://doi.org/10.22034/gahr.2021.276472.1523
https://doi.org/10.22059/jrur.2015.57360
http://dx.doi.org/10.1016/j.scitotenv.2022.157848
https://doi.org/10.22059/jurbangeo.2014.53064

