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1- Spot
2- Normalized Difference Vegetation Index (NDVI)
3- Landsat Enhanced Thematic Mapper Plus (ETM+)
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1- Change Detaction
2- Change Vector Analysis
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Figure 1. Location of the study area in Sistan-Baluchistan province, red areas are mangrove forests.
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Figure 2. Features satellite images used in research.
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Figure 2. Satellite images used in research.

e


http://www.sid.ir

Ol e 5 e goli !

}é‘e)\‘}hl_,dﬁ}l‘aj &)\Jﬁﬂ <=L>u\)|wg:~w\ oLl 05))1’“ J‘i‘;)bdﬁj’dfb”‘ J}\JA
A_’JLE.AJJH@)ijﬁﬁjlﬁWJW@VLCJLN)UA)\); G ol
J_A))\ s L5ﬁ,k_i&_&,:s L\ﬁd&ﬁ&)y S 4 ok ub;:.:\djab» A ul;;:.:\

s ) L IS

Oyt (5] 50 (Fghan emas A g Jlezs JiSTas (b3 90 anylie
cblas adhio 3o cawadd gloylgale ysglad 3l oolamul Lol yo> (LIS mbas
\ 4
b JLs o1 65l3ale 595Lai - l - l = l
Yo15-1990-1aYY Sy gl 4t Shaee w35l Sl g ledto!
¥

Gy Gl i sl p slelgdle 51slad S fie 23] 5 D Tutual

¥

s gy S S (6 3w AT S yaliad (310

4
v v
s A5 o 5931 ezt 25Tamm o g1
n) Lvay AAES Cran5 (liay ALES
L | 1
h 4 v A 4

o3 gy A addel 52 (95 0t e R 3 e e AR el 0B L5

i

ol G S Talaw 5 e Gt St Judond
e Al ls ges Y K
Figure 3. Chart research process.
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Figure 4. Plant and animal life protected area Gando (C-D) and land cover dense and sparse Harra’
spite selected for classification (A-B).
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1- GPS

2- Ground control point

3- RMSE (root-mean-square error)
4- Nearest Neighborhood
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Figure 5. The spectral profiles and false image (FCC) 543 band for separation of classes.
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1- Dark Subtract

2- Flat Field

3- Image Fusion

4- Supervised Classification
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Table 2. Sample definition for classification.
0 B slad gai
e YO0 b s bS5 il ooled
Training area n Propertice Class Number
selected in 2015 (m)
112 Il 0 GV & e b Loy wilas 3 oST e ol sl K 235 oS K 1
Dense mangrove forests in estuaries with age of over 5 years Dense forests

Jlo 0=) 385 e oS Ty 5 oST 20t ol (sla S Sl S

& . . Semi-dense 2
Semi-dense mangrove forests and scattered with age of 1-5 years forests
92 LA&A?J@AJJ&QJLAS‘LA)UGJ{ d._}» 3
Shrubbery, herbs and halophytes algae Grasslan

238 Loyl 5 ALS adsy 05 o glage 2L sl 4

Bare land without vegetation and salt marsh Bare land
)16 seein el bislagss s e 5 ol G0 Cod G e lags S las 5

YL spits and land Affected by tidal and High groundwater levels spits
156 03 3l eS o B Ges b glacl Gos oS s 6
depth waters <10 m Shallow water

o 03 W Ges b slassd ; ]
198 e db s b 2 o S 7

depth waters >10 m Deepwater

Lva Olads (-lﬁfno.\;ih..} Olse @ ladigd cpl a8 358 S0 L el (glad pos Ol s

035 VU g il adae Ladl Ol S e a3l s VL CEs b slad Sleslanad b 8

A ebu;_m\\e.,\_.iv J;"J_.; L5_,‘J§lj u,a;—L;)\ L;L)}ATLSLAAJ}N)J LAA,E.J& Lsﬁ,limws&_,b))l
i o laaib Koo cud Slib (6 L SSE Sl 5 Bl ¥ Jadr 5o sl g

)LMAJ:)_@&L_:G:SQJJ_:)I@J:}JM J)“:'Lfd oJAL.LAﬂ\s)onQLq.Aé\Sw‘ ol oJ)jTa.,\.i 6.\&@)&

03 A3l e YV 0 Jlu ol (ghuadds 4l 53 (6 p W SKSE (g itiee Sle Slalin foomens

1258 plonil e 4S5 ez S (guail oS s Sl eslinal b sl gueil ulgs

1- Transformed Divergence
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Table 3. Breakdown of selected classes in years 1972-2015.

S SSE Sl AL SSE Jola- SALSESE Lo s A
Maximum Separability Minimum Separability Medium Separability image
2 1.89944333 1.9443522 1972

2 1.93242773 1.9693223 1995

2 1.98938037 1.9962431 2015
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Figure 6. Neural network design used in research.
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Figure 7. Classification maximum likelihood method for year 2015.
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Table 4. Determine the accuracy of classified maps satellite imagery of 2015.

JULS By JlS oo L\S “’:’f" J:)J
User accuracy Overall accuracy Kappa Coefficient Method
ezl Slas
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Figure 9. Land cover map for 1972, 1995 and 2015.
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Table 5. Changes areas in years 1972, 1995-2015.
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Abstract

Background and objectives: Awareness of forest area changes has always been
one of the world's most important environmental actions. Mangrove forests are the
rarest and most beautiful coastal landscapes is Iran. Logging of mangrove, coastal
forest use change on infrastructure, oil pollution and changes in hydrodynamics of
the sea-coast is the most important factor threatening these plant resources.
Satellite imagery and image processing techniques are the highly accurate tools for
navigation and Evaluate changes in forest areas. The purpose of this study is to
evaluate the efficiency of maximum likelihood and artificial neural networks to
detect changes in forest of cover in Gando protected area, Sistan and Baluchistan
province.

Materials and methods: Gando is a protected area in the far south-eastern Iran, in
the Persian part of goiter Gulf is very important. Because there a tremendous
ecological value so mangrove forest cover and habitat for crocodiles Iranian short
nozzle. This research is used of information and topographic maps, images sensors,
tm, mss, ETM + Landsat, the years 1972-1995 and 2015, and algorithms
(classifiers), maximum likelihood and artificial neural network. To evaluate the
accuracy of classifications used GPS devices and set ground control points and
randomly and the accuracy of error is calculated with statistical parameters such as
kappa coefficient and total accuracy.
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Results: The results show a map of the neural network algorithm is an overall
accuracy of 98.32 % and kappa coefficient maximum likelihood algorithm is
applied 0.9781and maps of the overall accuracy of 92.45% and kappa coefficient
0.901. The result is more accurate results than using artificial neural network
algorithm compared to maximum likelihood algorithm results in land cover
mapping.

Conclusion: According to the results, although the use of neural network
algorithm, higher accuracy compared with maximum likelihood classification
method offers classified Nevertheless, the method of maximum likelihood
classification accuracy of 45/92 % is a good method to evaluate changes.
According to calculations, dense forests of mangroves scattered in the region in
1972 at a rate of 4.2 square kilometers has found that the amount of change in 1995
and in 2015 to 1.4 square kilometers to 2.4 square kilometers. In general, the gains
in forest area affected by global-scale climate changes. But the area has an impact
on many factors such as rising sea levels and the progress of the water to the shore
of the Sea of Oman and consequently increases the muddy surface which has
created favorable conditions for the growth and expansion of mangrove forests.
Therefore, any planning of coastal zone management and the management of
wildlife and vegetation of the Gando protected natural area is should be based on
and environmental and natural considerations. So that to preserve the natural
heritage of the region to exploit the maximum possibilities of the region to improve
the livelihood of the inhabitants of this remote region of the country.

Keywords: Changes in land cover, Satellite images, Mangroves, Maximum
likelihood, Neural networks, Gando
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