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. Single Polarized Image

. Dual Polarized Image

. Full Polarized Image

. Synthetic Aperture Radar (SAR)

. Single, Double And Triple Bounce Scattering Mechanism
. Ground-Wall Structure

. Polarimetric Decomposition

. Vegetation-Impervious Surface-Soil (VIS)
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1. Support Vector Machine (SVM)
2. Artificial Neural Network (ANN)
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1. Advanced Land Observing Satellite/ Phased Array Type L-Band Synthetic Aperture Radar (ALOS/PALSAR)
2. Single Look Complex

3. Multi-Looking

4. Radiometric-Terrain Correction
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1. Speckle

2. Enhanced Lee

3. Ratio Index

4. Average Index

5. Difference Index

6. Normalized Difference Index
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1. Normalized Difference Vegetation Index (NDVI)
2. Normalized Difference Water Index (NDWI)

3. Normalize Difference Built-Up Index (NDBI)

4. Product

5. Depolarization

6. Cross-Polarized



ADY S yios Wy plod 151y pguai 1 o3l b (6 oot 3239 Udgd g ghaw Sl )3 (515 slopas L (o8

plod Jlo polal ad o ol ls el IS g8 dw Glgie ingh opl slaasl  wluly
SGS gyl sduony (g slalare (3 (oYU Coro b 5 lded palaw 3B faiue jebdy S jies ;Y
Sl smlio 350l Sotan Vg plod o slad (lom 5 Ol laylpd oty «uaSly (698 pglad 2958 g0
pien g e S A ol Gl ol gl ay g3lia; (o yied (B)S J  b s 5y sl
8ylgnle Aile) WS o b o yien, Ve 93 Clls p Hle (slaodionin yuiw a5 Lol s b pbdeds
@ S0op (85 o gyldly slaasli oljemdy Cunlie (wlaBed S 5 aS g ysbds o il 1) S pies Y gsen
ok gl 3 Iy (63908 30,5 & S pen ) Von sl ol CS plgi oo (LY 53 1 (baBples gl
i S g0 3Lk
g ©glite Sy Shy b ol pslad Mg e3jliionin (sl dmwg md o QU gk (nl s
Ora @l oo )18 b e g oliastelp JLiS] > (el CleMbl pd duwgs W9y (g NS (o
Sl g 0 2 B b Sl 393 pasiie B0 ol g otk 1y b (S (S Wi (SWls
3 jlwgcdle cucgion ke 39390 ol g lacudgaze LT wad o Ui guls Cpismed Cawl 03g) ulaie
&5 odisuuw jl oolawl b sled wSe ay (g0 Oledllas jd 93l yiomiaw 2yl iy eS8 4SSl 4 an g8
odlinl cubls polai ol ams o Lt ad Jlo pglad jl odel Comsds (YL oo il 0391 3950 Cawsd) Aiko
2 kbl pglad glo )l ple (ST lapinghy ) Cunl (905 Lo pl g )b |y ped sloay)S

Ded atede ol (gped Sjuytely ) o Scudgioe o sy b dgd (o (548 Shigy sbalace



YA Gbunos F B ylows ¥ 2490 ¢ gt (S 32 )40l 1 GLdlpan sla yidg5n AOY

&be
aolilad (oo Cow) (adls O lyie 4 plbded polaw 4k agd YA (libaw Lopde o odljl o Sl (655

Arnold JR, C. L. and Gibbons, C. J., 1996, Impervious Surface Coverage: The Emergence of a Key
Environmental Indicator, Journal of The American Planning Association, No. 62, PP. 243-258.

Brabec, E., Schulte, S.,and Richards, P. L. 2002. Impervious Surfaces and Water Quality: A Review of
Current Literature and Its Implications for Watershed Planning, Journal of Planning Literature,
No. 16, PP. 499-514.

Deng, C. and Wu, C., 2013, Examining the Impacts of Urban Biophysical Compositions on Surface
Urban Heat Island: A Spectral Unmixing and Thermal Mixing Approach, Remote Sensing of
Environment, No. 131, PP. 262-274.

Dong, J., Xiao, X., Sheldon, S., Biradar, C., Duong, N. D. And Hazarika, M. 2012, A Comparison of
Forest Cover Maps in Mainland Southeast Asia From Multiple Sources: PALSAR, MERIS ,
MODIS and FRA, Remote Sensing of Environment, No. 127, PP. 60-73.

Dong, J., Xiao, X., Sheldon, S., Biradar, C., Zhang, G., Duong, N. D., Hazarika, M., Wikantika, K.,
Takeuhci, W., and Moore lii, B., 2014. A 50-M Forest Cover Map in Southeast Asia From
Alos/Palsar And Its Application on Forest Fragmentation Assessment, Plos One, 9, E85801.

Gamba, P., and Houshmand, B., 2001, An Efficient Neural Classification Chain of Sar and Optical Urban
Images, International Journal of Remote Sensing, No. 22, PP. 1535-1553.

Guo, H., Yang, H., Sun, Z., Li, X. and Wang, C., 2014, Synergistic Use of Optical and Polsar Imagery
for Urban Impervious Surface Estimation, Photogrammetric Engineering and Remote Sensing, No.
80, PP. 91-102.

Hu, X., and Weng, Q., 2009, Estimating Impervious Surfaces From Medium Spatial Resolution Imagery
Using the Self-Organizing Map and Multi-Layer Perceptron Neural Networks, Remote Sensing of
Environment, No. 113, PP. 2089-2102.

Hu, X., and Weng, Q., 2011, Estimating Impervious Surfaces From Medium Spatial Resolution Imagery:
A Comparison Between Fuzzy Classification And LSMA, International Journal of Remote Sensing,
No. 32, PP. 5645-5663.

Jensen, J. R., and Lulla, K., 1987, Introductory Digital Image Processing: A Remote Sensing Perspective.

Jiang, L., Liao, M., Lin, H., and Yang, L., 2009, Synergistic Use of Optical and Insar Data for Urban
Impervious Surface Mapping: A Case Study In Hong Kong, International Journal of Remote
Sensing, No. 30, PP. 2781-2796.

Lee, J. S., Jurkevich, L., Dewaele, P., Wambacq, P., and Oosterlinck, A., 1994, Speckle Filtering of
Synthetic Aperture Radar Images: A Review, Remote Sensing Reviews, No. 8, PP. 313-340.

Leinenkugel, P., Esch, T., ans Kuenzer, C., 2011, Settlement Detection and Impervious Surface
Estimation in the Mekong Delta Using Optical and SAR Remote Sensing Data, Remote Sensing of
Environment, No. 115, PP. 3007-3019.

Li, G, Lu, D., Moran, E., Dutra, L., and Batistella, M., 2012, A Comparative Analysis of ALOS PALSAR
L-Band and Radarsat-2 C-Band Data for Land-Cover Classification in a Tropical Moist Region,
ISPRS Journal of Photogrammetry and Remote Sensing, No. 70, PP. 26-38.

Longepe, N., Rakwatin, P., Isoguchi, O., Shimada, M., Uryu, Y., and Yulianto, K., 2011, Assessment of
Alos Palsar 50 M Orthorectified Fbd Data for Regional Land Cover Classification By Support
Vector Machines, leee Transactions on Geoscience and Remote Sensing, No. 49, PP. 2135-2150.



AbY S yios Wy plod 151y pguai 1 o3l b (6 oot 3239 Udgd g ghaw Sl )3 (515 slopas L (o8

Ma, Q., He, C., Wu, J., Liu, Z., Zhang, Q., and Sun, Z., 2014, Quantifying Spatiotemporal Patterns of
Urban Impervious Surfaces in China: An Improved Assessment Using Nighttime Light Data,
Landscape and Urban Planning, No. 130, PP. 36-49.

Mountrakis, G., Im, J., and Ogole, C., 2011, Support Vector Machines in Remote Sensing: A Review.
ISPRS Journal of Photogrammetry and Remote Sensing, No. 66, PP. 247-259.

Qin, Y., Xiao, X., Dong, J., Chen, B., Liu, F., Zhang, G., Zhang, Y., Wang, J., and Wu, X., 2017,
Quantifying Annual Changes in Built-Up Area in Complex Urban-Rural Landscapes From
Analyses of PALSAR and Landsat Images, ISPRS Journal of Photogrammetry and Remote
Sensing, No. 124, PP. 89-105.

Qin, Y., Xiao, X., Dong, J., Zhang, G., Shimada, M., Liu, J., Li, C., Kou, W., and Moore lii, B. 2015,
Forest Cover Maps of China In 2010 From Multiple Approaches and Data Sources: PALSAR,
Landsat, MODIS, FRA, and NFI, ISPRS Journal of Photogrammetry and Remote Sensing, No.
109, PP. 1-16.

Shimada, M., Isoguchi, O., Tadono, T., Higuchi, R., and Isono, K., Palsar Calval Summary and Update
2007, 2007 leee International Geoscience and Remote Sensing Symposium, 2007. leee, PP. 3593-
3596.

Statistical Center of Iran, I, 2016, Population and Housing Censuses [Online]. Available:
https://www.amar.org.ir/english/population-and-housing-censuses [accessed 2019.07.01].

Walker, W. S., Stickler, C. M., Kellndorfer, J. M., Kirsch, K. M., and Nepstad, D. C., 2010, Large-Area
Classification and Mapping of Forest and Land Cover in the Brazilian Amazon: A Comparative
Analysis of Alos/Palsar and Landsat Data Sources, leee Journal of Selected Topics in Applied
Earth Observations and Remote Sensing, No. 3, PP. 594-604.

Weng, Q., 2012, Remote Sensing of Impervious Surfaces in the Urban Areas: Requirements, Methods,
and Trends, Remote Sensing of Environment, No. 117, PP. 34-49.

Weng, Q., and HU, X., 2008, Medium Spatial Resolution Satellite Imagery for Estimating and Mapping
Urban Impervious Surfaces Using Lsma and ANN, leee Transactions on Geoscience and Remote
Sensing, No. 46, PP. 2397-2406.

WU, J., and Thompson, J., 2013, Quantifying Impervious Surface Changes Using Time Series
Planimetric Data From 1940 to 2011 in Four Central lowa Cities, USA, Landscape and Urban
Planning, No. 120, PP. 34-47.

Yang, L., Huang, C., Homer, C. G., Wylie, B. K., and Coan, M. J., 2003, An Approach for Mapping
Large-Area Impervious Surfaces: Synergistic Use of Landsat-7 ETM+ and High Spatial
Resolution Imagery. Canadian Journal of Remote Sensing, No. 29, PP. 230-240.

Yang, L., Jiang, L., Lin, H., and Liao, M., 2009, Quantifying Sub-Pixel Urban Impervious Surface
Through Fusion of Optical and Insar Imagery, Giscience and Remote Sensing, Vol. 46, No. 2,
PP.161-171.

Zaeri Amirani, A., Sofyanian, A., 2012, Preparation of Infiltration Levels Mapping As An Environmental
Indicator, Scientific- Research Quarterly of Geographical Data (Sepehr), Vol. 21, No. 83, PP. 65-
69.

Zhang, H., Lin, H., and Wang, Y., 2018, A New Scheme for Urban Impervious Surface Classification
From SAR Images, ISPRS Journal of Photogrammetry and Remote Sensing, No. 139, PP. 103-118.

Zhang, H., Zhang, Y., and Lin, H., 2012, A Comparison Study of Impervious Surfaces Estimation Using
Optical and SAR Remote Sensing Images, International Journal of Applied Earth Observation and
Geoinformation, No. 18, PP. 148-156.



YA Gbunos F B ylows ¥ 2490 ¢ gt (S 32 )40l 1 GLdlpan sla yidg5n AOY

Zhang, J., Pu, R., Yuan, L., Wang, J., Huang, W., and Yang, G., 2014a, Monitoring Powdery Mildew of
Winter Wheat by Using Moderate Resolution Multi-Temporal Satellite Imagery, Plos One, 9,
E93107.

Zhang, Y., Zhang, H., and Lin, H., 2014b, Improving the Impervious Surface Estimation with Combined
Use of Optical and SAR Remote Sensing Images, Remote Sensing of Environment, No. 141, PP.
155-167.



