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4- Number of patch
5- Patch density

6- Edge density

7- Patch richness
8- Mean patch size
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Table 1- Summary of some metrics calculated in the study
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Figure 1: The structure of a neuron and the relationship between its output and input
source (Abraham, 2005)
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Figure 2: Geographical location of Miandoab city
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Figure 3: Miandoab land use change map of 2005
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Figure 4: Miandoab city land use change maps for 2017
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Table 2- area of classes of applications and their applications in the period 2005-2017
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Table 3- The results of monitoring statistics on land use (according to km2) in 2005-2017 period
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Table 4- Accuracy assessment of land use maps
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Table 5- Land use class Metric of selected lands in the studied years
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Continue of Table 5- Land use class Metrics of selected land in the studied years

ED
PLAND NP e TE LPI PD CA < o
(1,5 | dls s () (hoys) | amlyopm | Gsa) | B2
(@]t o S
? el kb
“ITOY A TARY) Vaye e VAR gy YV/Y ol iy
4/+4¢ £41Y VAAYA | AYeYEEAS VA0 «VAY 001Y4/T4 S ol
VAV \aar VWAGA | vevesas VAT Y VIEAL/A 2L 2l
VJAOV YA Y/ \e LSRN A4 egos | aAasYe il z
i
/0y vrag YWAY | yrriave. \IVEA AV ATARY Soaskis
/A0 YA VARV 144.vY+ Yarss g4 VAYA/)) &le
YV v «/AAY VYA /80 evod | YeaNyse) Siesss
g .
S S 4o

53 833, (SotnS oa Sl ole oS ssbiea el Sleow $3PS1 GG e Sl ol Jtags s
SLcSS e 3,8 5 sdal Gty bt Ll ol aslizal YAV B Y000 Sl adhols 53 Olsdils Ol g
el il (15 sl 1S1 5 s slaas S ol Sl e LS Sl SRy cnl o3 eslital 5 e
bl sy 5 e b sl Slets Lol 5 )2 0 Lo 51 dos 5 il §gemme S 555
oslinal 5 o 2 s o dad Lol s 53 CTadile Ol gd oo e Sl Ll Conds oS S Ol e
Salid 4 er 5 b il o adlae (pl 53 (g 585 anm g L, Sl ooy Dt &) s o &b Sh st
5 48 35 e sdalie (1) gl 3 esls Gy Sl alie 5 (8 5 Y sl JS2) ool sty sl 608
5 o3 WYY s a5 crluoldl ool s dwns VA Ol 4 8L sl JLe VY Sl (gesb
G ems 5 anl 2als o s b U b 5 islaS sl Rlis L3 o Llazils (5l dwsys o)
Qo3 VY Ao s YIVA 51 axils 288 dss Y10 JL VY Uub s T laaig cpiomar 5 Llodd o3ls
S o DLl 1y adlaie 53 031 &5 (68 Sl is OF s @ 5 ol Glawg 288 oo 4l 5 ol 0o
S Do 2z TV B Y0 Sl osh oo LS [ids / 2Ul 0l i 5 esdle ol LS aalllas ]
D50 4 ) Slore Sl e ahs 4 adlllan ) 3 DA (pl Sl en S nnd 53 La oS 1SS e

ol 038 is Glay o3l ol 53 SIS S e gl G e sl ol LS s oDy oS


http://geographical-space.iau-ahar.ac.ir/article-1-3135-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:16 IRDT on Thursday June 11th 2026

W4 jles £ o lach aleass Jlo il yha sLdd sals saslilad VYA

o34 LIS 3G o s o I S eIl 5 S s s b (0 RS s o A ol
il Cols G LIS Sl o el 3 ealiid 5550 SlacSe e 3,08 Sl el iy mlis
el ks Lo 5 s 53 IS el Tt 5 bl (515 ) ol o g S 3l 3 1S5
Sl p%)jij‘ <3y bl 5 edel Cewsw b el S (8) Jodr L illae sdel Cowsas 233
2 A3k Ul 68 Al 5s (S el Ul GedianOlis s S Sl 3 8 s as
Gloww 0> (oS o0 5l 55 G (0) Jsdr b Gullas e o Slons GG 0 51 Jool s s 2 a0l
b e SUT Sl Srassy ol 55 e Sloww Jekisa e as e 0L |y Olsdile Ol g (e
Ll sl e Glo Dl s 5 (s 2L ooslis Abl L Glesesle dea 5D Slil gl
ol e Slows 53 Dl 35y 5 (Sis, s goiky 5 0L b3 &SI sl b NP &S iy a5
Sl oIl by gailis 2l sy 5 (Jsd LB 2 Sl laasd Ol 65 (b 0 NP oS Olse l 2l
b ol a5l Ol s s s s slag )8 aS das e LS AT sl SO e Bl g nl s
55 (PLAND) fpon) o Slogs Aoy 5 5o el o SIuLl e s ot luildl 5 (55,5088 5 Sl
3 2L ol S S e Sleaw dos 0p S A (YWY 5 Y0 e0) by g3l 53 a0 534S das e OLLS
5ol 5 Yoo Jl b cand Cotludlasl Ll ol es 4 L bl oS Sl ol b il e L
YOO Jle s do,s 404 4 Yor 0 Jle s do)s VES 51 Olel 4 bg e ey o Slowos Lo s G 20 Ol s
Ol o andllas 5,50 adlie (3,0 w55 o) GOS0 5 s )8 Olid 4 ax 5 bl ol
Js aded Ll s aalllas 550 adlets 1 and (b e e Slon Dbl Condy S 5l S e
S Senl a g b opl e ol g 2 an s L5, Sl 5 (s & goas anddS SIS 5 o 55
S5 8 4 Ol ool 3 5 A s 2l SRl Ol (B s e i s e sladely
bl ol s (Rl b AL i o 55 Vel cansl anlps 0 St ar g L oS
| adlaie Sl (g5 ol S2alS 5 Lo s 8 Shll ook CligS bl rals 5 Al iy hals
e Sldl lacdle BT Sl G opl 55 e Slonwe habowi s 32 copl ol vl azils ol o @
33 el Sl Dl edS Lg)y gy 1 3l sl sty s ol 13 41 805 (e ) ol (s o Slor
Sldllas (ol 2Ll 3 Ol5 e sal St il Sl i /B S Cands mte 5 e
3 b b Sl e 5 sl (ol e g sk o 00 LSS o pe 5 Al S slas

J}N oalaul Cch g_,a”J>J U.MALg


http://geographical-space.iau-ahar.ac.ir/article-1-3135-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:16 IRDT on Thursday June 11th 2026

va o b oaliul s (a0 o Slases Sl yis Jadad g aajad guledd g3 o311 6 S Ol s oy 5

References

- Abraham, A., (2005), "Artificial neural networks", Handbook of measuring system design,
London: John Wiley & Sons.

- Apan, A., Raine, S. R., Paterson, M., (2002), "Mapping and analysis of changes in the
riparian landscape structure of the Lockyer valley catchment, Queensland, Australia™,
Journal of Landscape and Urban Planning, 59 (1): 43-57.

- Atkinson, P. M., Tatnall, A. R., (1997), "Neural networks in remote sensing”, International
Journal of Remote Sensing, 18 (4): 699-709.

- Azari Dehkordi, F., Khazaei, N., (2009), "A decision support system for environmental
impact assessment in landscape degradation (Case study: Shafarod Watershed in Gilan
province of Iran)", Journal of Environmental Studies, 35 (50): 69-80. [In Persian].

- Barati, B., Jahani, A., Zebardast, L., Rayegani, B., (2017), "Integration assessment of the
protected areas using landscape ecological approach (Case Study: Kolah Ghazy national park
and Wildlife Refuge)", Journal of Town & Country Planning, 9 (1): 153-168. [In Persian].

- Forman, R. T.T., Godron, M., (1986), "Landscape ecology”, New York: Wiley.

- Ghasemzadeh, B., Pazhuhan, M., Hataminejad, H., Sajjadzadeh, H., (2014), "Impact of
Zayandeh Rud drought on social interactions and populated spaces in Isfahan city"”, Journal
of Environmental Studies, 40 (2): 481-498. [In Persian].

- Gopal, S., Woodcock, C., (1996), "Remote sensing of forest change using artificial neural
network”, IEEE Transactions of Geosciences and Remote Sensing, 34 (2): 398-404.

- Hamad, R., Balzter, H., Kolo, K., (2017), "Multi-criteria assessment of land cover dynamic
changes in halgurd sakran national park (HSNP), kurdistan region of lrag, using remote
sensing and GIS", Land, 6 (1): 18-32.

- Karami, A., Feghhi, J., (2012), "Controlling and comparison of north and south Zagros land
use using landscape ecology approach (Case study: Provinces of Kurdistan and Kohgiloyeh
and Boyer Ahmad)", Journal of Town & Country Planning, 4 (6): 5-34. [In Persian].

- Key, J. A., Schweiger, A. J., (1989), "Classification of merged AVHRR and SMMR arctic
data with neural networks", Photogrammetric Engineering and Remote Sensing, 55: 1331-
1338.

- Knorn, J., Rabe, A., Radeloff, V. C., Kuemmerle, T., Kozak, J., Hostert, P., (2009), "Land
cover mapping of largeareas using chain classification of neighboring Landsat satellite
images”, Remote Sens, Environ, 113: 957- 964.

- Masoumi, M. T., Moshiri, S. R., (2014), "Using landscape spatial metrics and remote
sensing data for spatio-temporal urban land use/cover changes analysis, A case study of
Ardebil municipality”, Journal of Geographical Space, 14 (45): 176-196. [In Persian].

- Matsushita, B., Xu, M., Fukushima, T., (2006), "Characterizing changes in landscape
structure in the lake Kasumigaura basin, Japan using a high quality GIS dataset”, Journal of
Landscape and Urban Planning, 78 (3): 241-250.

- McGarigal, K., Cushman, S. A., Neel, M. C. Ene, E., (2002), "Fragstats: Spatial pattern
analysis program for categorical maps", Oregon State University: Corvallis.

- Mirzaei Mossivand, A., Ghorbani, A., Keivan Behjou, F., (2018), "Land use/cover change
detection using landsat and IRS imagery: A case study, Khalkhal county"”, Journal of
Geographical Space, 17 (60): 101-116. [In Persian].


http://geographical-space.iau-ahar.ac.ir/article-1-3135-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 5:16 IRDT on Thursday June 11th 2026

W4 jles £ o lach aleass Jlo il yha sLdd sals saslilad .

- Moshiri, S. R., Maleki Nizam Abad, R., (2011), "Analyzing land use planning with
emphasis on urban sustainability development Case study: Miandoab city”, Mag. Geography,
82: 87-73. [In Persian].

- Pakniat, D., Rahdari, V., (2012), "Detection of land use change and land cover in the Masjid
Oblast in the years 1978 to 2006 using GIS & RS", The First International Conference on

Land Ecology. 29-30 Oct. [On linel: https://www.civilica.com/Paper-IALEQ1-

IALEQ1_274.html. [In Persian].

- Paola, J. D., (1997), "The effects of neural network structure on a multi spectral land
use/Land cover classification, PE & RS, 63 (5): 535-544.

- Rasouli, A. A., Mahmoudzadeh., H., (2010), "Fundamentals of remote sensing
knowledge™, Tabriz: Almerayan Pub. [In Persian].

- Salajegh, B., Monouri, S. M., Karbasi, A., Khorasani, N., Shariat, S. M., (2014), "Land
degradation analysis by detecting landslide changes and measurements (Case study: Kish
Island)", Environmental Researches, 10: 99-110. [In Persian].

- Sfougaris, A. L., Sofia G. P., Loannis, P. I., (2014), "Selecting landscape metrics as
indicators of spatial heterogeneity- A comparison among Greek landscapes”, International
Journal of Applied Earth observation and Geoinformation, 26: 26-35.

- Shirani, N., Karimi, S., (2011), "The use of GIS in the study of patterns of urban landforms",

Second Planning and Environment Conference, [On linel: https://www.civilica.com/Paper-

ESPMEQ2-ESPMEO2_394.html. Tehran, 16-17 May. University of Tehran, [In Persian].

- Simova, P., Gdulova, K., (2012), "Landscape indices behavior: A review of scale effects”,
Journal of Applied Geography, 34: 385-394.

- Wang, Y., Fan, Z., Wang, X., Li, J., (2008),"GIS-based urban mosaic and its gradient
analysis", IEEE the Second International Conference On Bioinformatics and Biomedical
Engineering (ICBBE 2008), Shanghai, China, PP 4310-4313.



http://geographical-space.iau-ahar.ac.ir/article-1-3135-en.html

