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Table 2. Area and percentage of land use classes and land cover for 1997, 2006, 2017
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Table 3. Accuracy matrix obtained from the monitored classification of satellite imagery in 1997
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Table 4. Accuracy matrix obtained from the monitored classification of satellite imagery in 2006
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Table 4. Matrix of land use changes between 1997-2006
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Fig. 3. Map of land use change detection between 1997-2006

oldalw g Sl U’i‘ s laasOLis U’i‘ 9 JJS odaline FAWV LB Y JL.J)\ A% J}J&- @t.: uﬂblqum

.w\omwbb)jﬂéﬂaiw‘):gbbé@‘ﬂ:ﬁ o se sddaslu g d‘,):gf" \) Lﬁéﬂ)g ol g}'.’.j:‘:".?’

0]



AP XX} OL'-\-'A_U (f"; eJLoJ /r.b.:}b.s JL‘)NCL‘ BE) &L..J‘f.’- Sl ‘U'LGLwJ)".s jl JM

QU YIWV=Ye o cladle oo cobyl (6,8 Sl ki o Sl Y o
Table 5. Matrix of land use changes between 2006-2017 (ha)

. T & e o . YoV
2L el <l S ay sddantle ag
Barrenland Water Vegetation Made area Yool
/00 ! VY$/a0 YelonT ietls o
Made area
§A0/ Ve YFVaNY VEVVA P
Vegetation
EV/eY oV \Y/EY oY/Y: <!
Water
oV 4 0/A0 TWY YU A 2k 2l
Barrenland
el o s Wlesls jolastl st a |y Colus o iy alS s 8w e 8 s Ol 8 I s
.JJ‘aJ).g L;:‘)CC’L." .JJ,S sdalis u‘j:d/a b J.:L' B ui c‘_ghl.:f &Jﬁ e ldasla

Mﬁ) elba L dﬁ,ob‘v d}.,\?- ‘SJQ LALSJ‘)[S w_‘ BL

W ey oo S Le
(LT gy 4 oul il
ool s axsle
W pb oyl @ ond sl
@ oad aidlu 4 ALS gy
e pgw GBS by
Dol BLS by
Wl ooy 4 (LS iy
A ooud assle 4 of
W BLS gy & O
i Gy
G bl 4ol
W oud aslu 4 b ool
AL by @ pl L
ol e pl )

23 o9 e (22l

+ Yo b |

YOWV-Yef b u oSl 6,8 Ok 65l SaT asis F S
Fig. 4. Map of land use change detection between 2006-2017

A8 bl (4 5 A ladsis) Jasl colus Sl DS b 0y Jho b5
sl s Ol s Olsee ekaasolis Jll coluw o Sl WD G g BSok ey e sl ) A
BE Jf.p wb o ol 8wk Sl S (Sloolsabe pslas cauail WICYS 2l 8

A



o el b Bl 1S Sk e s Y

ol o S Camdse s Lol 5,8 Cyﬁ&dl sy ey dader s s Cld esie (glaeg g
M@Q@\))ﬁ\.\ﬁ aM)QL'Z.; Q}':"" 9 d)‘ 693 L;pb\ Lgf)ls nM:QLi_"

dl.a:?‘q }/\ 6L¢J}J~>— DL el CA}.} 092 L;ﬁb\ 6J.»)ls

(GUSKe) o585l o ey 3l oslizal L Y+ +# 1144V glale o)l 8 Jisl Colus s Sle Ad g
Table 6. Land use area transfer matrix from 1997 to 2006 using Markov chain (ha)
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Table 7. Land use area transfer matrix from 2006 to 2017 using Markov chain (ha)
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Figure 5. Plan for forecasting land use and land cover changes for 2030
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Table 8. Predict land use changes by 2030 using the Markov chain model and automated cells
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Abstract

Background and Objective Today, land use change
in many countries has become an important challenge
that has many effects on the environment.
Accordingly, the study of land use change at different
scales is one of the important issues in the proper
management of natural resources and environmental
change at various levels. Therefore, being aware of
land use changes and investigating their causes and
factors in several time periods, and predicting land use
changes in the future can be properly planned to
reduce adverse effects, which has been considered by
planners and city managers. They help in land use
planning. Also, converting land uses to each other and
changing the use of vegetation is known as an
important issue.
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Therefore, the purpose of this study is to monitor and
predict land use changes and land cover in Abbasabad
urban area in the future; Using these changes,
appropriate management measures can be taken to
preserve and rehabilitate lands.

Materials and Methods A combination of an
automated cell model and Markov chain in the
Abbasabad urban area was used to predict land use
change; The relevant images were taken from the TM
and OLI sensors of the Landsat 8 and 5 satellites at the
USGS site. Four user classes, including zone class
built with code number 1, vegetation class with code
number 2, water resources class with code number 3,
and barren land class with code number 4, were
separated for Abbasabad urban area. Obtained USGS.
In order to extract land use classes, after checking
several methods, object-oriented classification method
and support vector machine (SVM) algorithm were
used due to better efficiency. Evaluation of Babian
satellite imagery classification The overall accuracy
and kappa coefficient were performed for three
periods of time. Each of these classified maps was
evaluated by drawing an error matrix. 250 sample
points were used to prepare this matrix.
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The type of sampling was stratified sampling. Also, to
determine land use changes in 2030, classified maps
were used and with the help of TerrSet software,
changes made in classes and their percentages were
obtained, and using the CA-MARKOV model,
changes of different classes based on matrices. The
possibility of transfer was predicted.

Results and Discussion The results during 1997,
2006, and 2017 show that the constructed area has an
increasing trend and the uses of vegetation, barren
lands, and water resources have a decreasing trend and
23279 hectares of lands in the region are built area
dedicated. The kappa coefficient calculated for 1997,
2006, and 2017 is 0.86, 0.89, and 0.89, respectively.
Markov chain forecasting model with 85% accuracy
stated that the trend of land use change for 2030 will
be the same as in previous years, and this indicates
that the conversion and change of land uses will
proceed as before, and it is necessary to mention this

point that the identical uses of vegetation to vegetation
cover the largest area during the years 2006 to 2017,
and this shows that in this area, vegetation is still
stable and has undergone less changes.

Conclusion The output of the 13-year forecast map
for 2030 in this study indicates the appropriate
accuracy of the CA-MARKOV model. In addition,
this output shows that this method can be trusted for
short-term planning. These forecast maps can be a
good guide for managers and urban planners. To
achieve better results, it is recommended to use a
combination of automated cell model and Markov
chain to monitor and predict changes nationwide. The
results of this study, in addition to helping to reduce
the volume of input data, but also in the processing of
classified images and in predicting them for the future.

Keywords: Land use changes, Satellite images,
Monitoring, Forecasting, Abbasabad
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