
Extension and Development of
Watershed Managment

Vol. 2, No. 6, Fall 2014

m_heydari @yahoo com



ETM TM

IRS LISSIII



TM
IRS ETM

LISSIII

GPS

1. Global Positioning System

ETM TM

ENVI

NDVI

2. Nonparametric Polynomial
3. Resampling
4. Nearest Neighbor
5. Resize

TM
ETM

IRSPLISSIII



NDVI
RED NIR

1. Near Infrared
2. Google Earth

TM NDVI
LISSIII ETM

3. Confuse Matrix



TM

ETM

LISSIII





0

2000

4000

6000

-20 -10 0 10 20 30 40 50 60



0

1000

2000

3000

4000

5000

-30 -20 -10 0 10 20 30 40 50



-40 -30 -20 -10 0 10 20 30 40 50 60 70

-40 -30 -20 -10 0 10 20 30 40 50 60 70



Abd El-Kawy, O.R. Rod, J.K. Ismail, H.A. Suliman, 1.
A.S. 2011. Land use and land cover change detection in 
the western Nile delta of Egypt using remote sensing data, 
Applied Geography 31(2): 483-494.

Alavipanah, S. K. Masoudi, M.M. 2002. Land-2.
use mapping using Landsat TM digital data and GIS (Case 
Study: Moak region of Fars province). Journal of Agricultural 
Sciences and Natural Resources 8(1): 65-76.

Arkhi, S.  Niazi, Y. 2010. Comparison of different 3.
techniques for monitoring land use- vegetation using RS and 
GIS (Case Study: Ilam province, Iran), Journal of Remote 
Sensing and GIS Applications in Natural Resource Sciences 
1 (1): 61 To 77.

Chuanga, W.C. Lina, C.Y. Chiena, C.H. Choub, 4.
W.C. 2011. Application of Markov-chain model for 
vegetation restoration assessment at landslide areas caused 
by a catastrophic earthquake in Central Taiwan. Ecological 



Modelling 222 (2011): 835-845.
Dewen, A.M. Yamaguchi, Y. 2009. Land use and 5.

land cover change in Greater Dhaka, Bangladesh: using 
remote sensing to promote sustainable urbanization, Applied 
Geography 29: 390-401.

Dontree, S. 2003. Land use dynamics from multi 6.
temporal remotely - sensed date: a case study Northern 
Thailand, Proceedings of Map Asia, Malaysia.

Eastman, J.R. 2006. IDRISI Andes Tutorial. 7.
ClarkLabs, Clark University, Worcester, Ma, 284p.

Gomarasca, M.A. 1993.One century of land use 8.
changes in the metropolitan area of Milan (Italy). International 
Journal of Remote Sensing 14(2): 211-223.

Kanbhum‚ R.T. 1998. Study on forest change 9.
detection in Eastern forest by Remote sensing Technique. 
National Research council of Thailand. Remote Sensing of 
Environment 90: 154–161

Longley P, Donnay J and Barnsley M. 2001. Remote 10.
Sensing and Urban Analysis. London: Taylor and Francis.

Mahini A, Nadali A, Feghi J, Riazi B. 2012. Golestan 11.
forest classification by maximum likelihood method using 
ETM+ images of 2001. Journal of Environmental Science 
and Technology 14(3): 47-56.

Mas, J.F., 1999. Monitoring Land-Cover Changes: 12.
A Comparison of Change Detection Techniques, International 
Journal Remote Sensing 20(1): 139 -152.

Mahdavi, A. Falah Shamsi, S.R. 2012. Mapping 13.
Forest Cover Change, Using Aerial Photography and IRS-
LISSIII Imagery (Case Study: Ilam Township). J. of Wood 
& Forest Science and Technology 19(1): 77-91.

McCloy, K.R. 1995. Resource management 14.
information system: Process and Practice. London: Taylor 
and Francis.132pp.

Motaghi. 2001. TM Digital images are used in 15.
a crystal ball pasture vegetation. Master’s thesis, Gorgan 
University. 150 pp.

Pôças, I., Cunha, M., Pereira, L.S. and Allen, 16.
R.G, (2013), “Using remote sensing energy balance and 
evapotranspiration to characterize montane landscape 
vegetation with focus on grass andpasture lands”, 
International Journal of Applied Earth Observation and Geo 
information 21: 159–172.

Rahmani, N. Shahedi, K. Soleimani, K. 17.

Miryaghobzadeh, M.H. 2012. Investigation of Land use 
Change in Kasilian Watershed Using Multi-Temporal 
Images. Journal of Range and Watershed Management, 
Iranian Journal of Natural Resources 65(1): 35-47.

Rafieyan, A. Darvishsefat, A.A. and Namyranian, 18.
M. 2007.  Determine changes in forest area north of the 
country between the year’s 1373 to 1380 using Landsat 
imagery ETM + (case study: the forests of Babel). Journal 
of Science and Technology of Agriculture and Natural 
Resources 10(3): 277-286.

Ramankutty, N. Foley, J.A. 1999. Estimating 19.
historical changes in global land cover: croplands from 1700 
to 1992. Global Biogeochemical Cycles 13(4): 997– 1028.

Ranqsikanbhum, T. lsana, P.1997; study on forest 20.
change Detection in Eastern forest by Remote sensing 
Tochnique. http://www. GIS development.net/AARS/ 
ACRS/Foresty. P: 1-3

Sala, O.E. Chapin, F.S. Armesto, J.J. Berlow, R. 21.
Bloomfield, J. Dirzo, R. Huber, E. Huenneke, L.F. Jackson, 
R.B. Kinzing, A. Leemmans, R. Lodge, D. Mooney, H.A. 
Oesterheld, M, Poff, N.L., Sykes, Walker, B.H., Walker, M., 
Wall, D.H., 2000. Global Biodiversity Scenarios for the year 
2100. Journal of Science 287: 1770-1774.

Sanjari, S. Boroomand, N. 2013. Land use/cover 22.
change detection in last three decades using remote sensing 
technique.  (Case study: Zarand region, Kerman province). 
Journal of Applied RS & GIS Techniques in NaturalResource 
Science (Vol.4/ Issue 1) spring 2013: 57-67.

Shetaii, SH. Abdi, O. 2008. Mapping of land use in 23.
mountainous regions of Zagros using ETM+ data, Journal of 
Agricultural Sciences and Natural Resources, 57, 129-138, 
Agricultural Sciences and Natural Resources university of 
Gorgan, Gorgan.

Sharp, L.A. Sanders, K. and Rimber, N., 1990. Forty 24.
years of chage in a shadscale stands in Idaho. Rangelands 12: 
313-328.

Schulz, J.J. Cayuela,L. Echeverria, C. Salas, S. 25.
2010. Momitoring Land cover change of the dry land forest 
landscape of central Chile (1975-2008). Applied Geography 
30(3): 436-447.

Tripathi, D.K and Kumar, M. 2012. Remote Sensing 26.
based analysis of land Use/land cover dynamics in Takula 
Block, Almora district (Uttarakhand). Journal of Human 



Ecology 38(3): 207-212.
Walker, B.H., 1988. Autecology, synecology, 27.

climate and livestock as agents of rangeland dynamica. 
Australian Rangeland Journal 10: 69-75.

Yorks, T.P. West, N.E. and Capels, K.M. 1992 28.
Vegetation differences in desert shrublands of western 
utah,spine valley between 1933 and 1989.J.Range 
Manage.45:569-577.

Yousefi, S. Moradi, H.R. Hosseini, S.H., Mirzaei, 29.
S. 2011. Land use change detection using LandSat TM and 
ETM+ satellite images over Marivan. Journal of Applied 
RS& GIS Techniquesin Natural Resource Science 2(3): 97-
105.

Zaeri amirani, A. Safyanian, A. 2011. Assessment of 30.
land cover change and population growth in the city during 
the years 1366-1378 using remote sensing. 90. National 
Geomatics Conference in Tehran.



Extension and Development of
Watershed Managment

Vol. 2, No. 6, Fall 2014

3
Extension and Development of
Watershed Managment Vol. 2, No. 6, Fall 2014

Abstract

Monitoring spatial and temporal changes of cover and land use in Arkavaz watershed 
using remote sensing 
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Careful monitoring of spatial and temporal change of ground level complications to understand the 
relationships and interactions between human and natural phenomena in order to better decision-making 
is very important. Remote sensing data are the primary sources that are widely have been used to monitor 
changes in recent decades. In this study, the land cover changes using three time satellite images i.e. 1988, 
2001 and 2010 in Ilam Arkavaz watershed has been studied. Therefore, each of the images were classified 
using maximum likelihood method. The main identified classes are residential, agricultural, garden, forest, 
pasture and land without vegetative cover. Area of this land use classes for each year is determined and 
compared. Analysis of temporal changes of images shows the percentage changes over the 22 years studied 
in land use classes were as Residential 56.03, agriculture 24.85, garden 65.93, forest 27.4, pasture - 15.3 
and no vegetation cover 27.45. The results indicate that the forest and pasture areas of have been facing with 
reducing the area and the annual rate of decline forest area in this watershed is 0.97 % that is higher than the 
global average (0.2 %). This situation indicates a worrying decline in forest cover in the region. 

Keywords: Land use change, Forest cover, Remote sensing, Satellite images, Arkavaz watershed, Ilam 
province.
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