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1. Introduction: Mining in India is a major industrial activity which contributes significantly to 
the national economy. The overall contribution of mining/mineral sector in terms of GDP is 
about 2.2 to 2.5% (Annual Report, 2010-11), Ministry of Mines, Government of India).  
According to the Indian Ministry of Mines, 80% of mining is for coal and the remaining 20% for 
various metals and other raw materials such as gold, copper, iron, lead, bauxite, zinc and 
uranium. As a prospering economy, India faces energy security as a growing challenge and the 
coal production is expected to grow at a compound annual growth rate (CAGR) of around 7% 
during 2011-12 to 2013-14. The Indian coal market is set to witness great boost in near future 
because of the rising government initiatives. Mining also has a significant impact on the 
environment, but the environmental awareness of the global mining industry has become an 
important issue only in recent years (Lamb, 2000). The three major activities of the mineral 
resources mining industry are mining, mineral processing, and metallurgical extraction. These 
produce wastes, thereby causing serious environmental harms (Lottermoser, 2007). Overall 
environmental impact due to mining depends on number of factors, in particular: the method of 
mining (opencast/underground) and their magnitude (Bell et al., 2000). 
The remote sensing and GIS techniques are extensively used since last few decades specially for 
mineral exploration. However, these techniques are, at present, also being used for management 
and monitoring of mining operations mostly by the developed economies (Lamb, 2000). During 
‘surface mining’ activities - extraction of ore along with stripping and dumping of overburden, 
the land cover and land use of the mine area is continuously changed. Sustainable mining 
requires constant monitoring of these changes to identify the long-term impacts of mining on 
environment and land cover to provide essential remedial measures. Remote sensing techniques 
/earth observation using space based sensors are very powerful tools for obtaining rigorous data 
over a period of time and hence minimizing the need of time-consuming and costly field 
measurements. 
Effect of mining on surface features and soil cover is to some extent detectable with satellite 
earth observation data. Opencast mining (OCM) can directly affect the ground surface resulting 
formation of depression and also heaps created by dumping of waste. The other serious and 
direct effect is removal of top soil, damage of manmade structures due to blasting, etc. adversely 
effecting human settlements. In addition, there can be many more such minor influences on the 
area affected by mining. These direct variables are predictable and caused by the mining 
operations itself and restricted to the same place and time. In addition, there are many more 
indirect effects which crop up at a later stage and also can propagate to a larger distance and for 
example perturbation of surface and ground-water hydrology. Indirect variables may include 
cumulative effects related to induced changes in the pattern of land use and related effects on 
soil, air and water and other natural systems. 
Quantifying the temporal and spatial patterns of land use/land cover (LULC) change, as well as 
its consequences for ecological, hydro-climatological, and socioeconomic systems on the earth, 
is a central focus of land change science (Turner et al., 2003), thus underlining a need for more 
careful, objective, and quantitative estimation of the trajectory and spatial dimension of mined 
land conversions. Knowledge of the extent of mining and reclamation is critical to managing or 
mitigating the potential impacts of surface mining. Remote sensing has been used widely to 
characterize land cover changes and maps derived from remotely sensed data provide critical 
inputs for understanding dynamic process. 
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Jharia Coalfield (JCF) in Jharkhand, India is the only source of prime coking coal in India and is 
very important for industrial development of the nation (Acharya, 2000). A long history of coal 
mining for more than 100 years includes land damage and alteration of its original lush green 
pristine forest cover. Un-systematic mining over a long period of time resulted in severe land 
degradation, change of original landscape to abandoned quarries, mine dumps, subsided 
depressions, mine fires, etc., with highly degraded vegetation cover. JCF is probably one of the 
most popular area for coal mining not only in the country but also at international level due to its 
typical characteristics and unique status and problems (Kumar et al., 2012). The landscape in the 
JCF changes continuously due to coal mining activity and associated coal fire, thus changing the 
land use rapidly (Prakash and Gupta 1998). Several studies on coal fire mapping and land use 
change have been carried out for the JCF from satellite data (Chatterjee et al. 2007). 
A comprehensive study of the JCF using information derived from remotely sensed data would 
provide critical inputs for understanding for such dynamic events over a large timeline. The 
present research has been carried out on three scales i.e. mapping changes in land cover for entire 
extent of the coal field, analyzing the effect of surface mining in the OCM areas and a detailed 
analysis by integrating elevation information with the changes in land cover to model and predict 
future scenarios. 
 
2. Scope of Research: The Jharia Coalfield in Jharkhand, India, is the only source of prime 
coking coal in India and has a reserve of about 5.3 billion tonnes (Acharya, 2000). The only 
storehouse of prime coking coal in the country, the coalfield has been witnessing mining since 
1894 and is probably one of the most densely populated coal mining areas in the world. Mining 
in this coal field was initially in the hands of private entrepreneurs, who had limited resources 
and lack of desire for scientific mining. The mining methods comprised of both open cast as well 
as underground extraction. The open cast mining areas were not back filled, so large void is 
present in the form of abandoned mining. Extraction of thick seam by caving in past at shallow 
depth has damaged the ground surface in the form of subsidence and formation of pot holes or 
cracks reaching up to surface, enhancing the chances of spontaneous heating of coal seams and 
mine fire. The other factor which damages the land in JCF is opencast mining and overburden 
dumps.  
However, coal is an essential source of energy in meeting the requirements of the existing and 
growing industries of a nation. Damage to the environment is usually seen as an unavoidable 
consequence of maintaining national development. Thus it is desirable to optimize and minimize 
environmental impacts by adopting proper mining techniques. Therefore, it is necessary to have 
quickly accessible, cost-effective, multi-temporal information regarding the area's environmental 
status. Remote sensing technology affords a viable means of analyzing the changing conditions 
at mine sites. 
This research is an attempt to understand and quantify the temporal and spatial patterns of 
LULC, as well as model and predict its consequences. Mapping and monitoring the indicators of 
opencast coal mining can help immensely for efficient planning and management of mining 
operations, assessment of impacts on land use, and execution of reclamation measures. A space-
borne earth observation technique by integrating elevation information and spatial pattern of 
LULC change for delineating un-reclaimed, abandoned or closed opencast mines would be 
extremely useful for monitoring opencast mining operations and for estimating the extent of 
unattended damage due to opencast mining. 
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The remote sensing approach would facilitate quantification of land-cover changes in terms of 
percentage of area affected and rates of change, to assess the nature of changes in terms of 
impact on natural vegetation, to map the spatial pattern of land-cover change and to predict land-
cover distributions in the future. 
 
3. Study area and data used: The JCF is located in the Dhanbad district of Jharkhand state, 
India; covering an area of 446 km2.  The coalfield is contained within latitudes 23O

23
 38’ N to  

O52’ N and longitudes 86O08’ E to 86O

Rocks belonging to the Gondwana Supergroup from Upper Carboniferous to Lower Cretaceous 
age, i.e., from 320 to 98 million years old, are exposed. They unconformably overlie older 
Archaean rocks. In the Gondwana Supergroup of rocks, the Permian Barakar and Raniganj 
formations have more potential for coal production in comparison to other formations. Most of 
the coal mines in this area are confined to the Barakar Formation, which consists of coarse to 
medium grey and white sandstones, shales and coal seams. Raniganj consists of grey and 
greenish soft feldspathic sandstones, shales and coal seams. Faults are prevalent in this portion of 
the basin. NE–SW-trending faults are conspicuous in the JCF. Many lamprophyre and dolerite 
dykes are also exposed in a criss-cross manner. The Raniganj Formation, although coal bearing, 
has suffered much deformation, thus making mining much more difficult (Saraf et al., 1995). 

30’E. The JCF is characterized by an undulating 
topography, with gentle slope towards the eastern part of the area. The average height is 200m 
above mean sea level. Damodar, which flows from west to east, is the major river in this area. 

Data for this study has been collected from different sources. The data have been categorized 
under the following categories:  
1) Time sequential satellite images (IRS I C PAN + LISS III -1997/2001/2002, IRS P6 LISS IV 
– 2003-2010, IRS Resourcesat-2 LISS IV -2012) 
2) Satellite data derived digital elevation models. (SAR interferomtric data of ENVISAT ASAR, 
2002- 2010)  
3) Survey of India toposheets (73 I /1, I /2, I /5, I /6 at 1: 50,000 scale) 
4) Ancilliary data (Geological Map from Geological Survey of India -1997, satellite derived –
base map, drainage map, contour map, Ground Control Points, Reference data for Accuracy 
Assessment, volume of coal production and overburden dumps )  
 
4. Objectives: The primary objective of this study is to provide a data driven tool based on earth 
observation to identify, assess, predict and manage impacts of mining on surface features. To 
achieve this major research objective the work has been carried out under the following sub-
objectives:  
i.Rapid estimation of overburden and excavated material to study the impact of OCM on 

topography. 
ii.Surface mining induced spatio-temporal impact assessment on LULC at varying scales- 

regional and local. 
iii.To construct a predictive model to forecast the trend of LULC change which can be further used 

for evaluating and monitoring the progress of mining activities in the region. 
 
5. Methodology: Within the framework of this study a methodology for regional mapping of 
landuse/cover classes is developed, that has been applied and validated on time-series of satellite data 
covering the Jharia coal fields which are areas with a long history in mining. The methodology also 
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includes post classification change detection and trend analysis using Cellular automata - Markov 
chain analysis. Summarized workflow is given in Fig.1  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Workflow of the proposed Methodology 

a. Ancilliary data preparation/collection: Relevant ancillary data viz; Geological map (after 
GSI), base map, drainage and contour information from SOI toposheets, surface faults and 
lineaments (after CMPDI,) and outline map of JCF, Open Cast Project(OCP) area and Lodhna 
area were prepared. 
b. Field data Collection: Ground Control Points using single frequency geodetic global 
positioning system (GPS) were collected. Data related to coal production and overburden dumps 
for Lodhna area was procured from the colliery archives. Reference data for post classification 
accuracy assessment was also collected in. 
c. Elevation data extraction: Synthetic Aperture Radar systems record both amplitude and 
phase of the backscattered echoes. It has been observed that the phase spectrum of an image is 
more characteristic to the image than its magnitude spectrum (Ghiglia and Pritt, 1998). The 
phase of a single SAR image is of no practical use (Rocca et al., 1997). On the contrary, if two 
SAR images from slightly different viewing angles are considered (for interference), their phase 
difference can be exploited efficiently to generate digital elevation models (DEMs), to monitor 
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terrain changes and to measure minute surface displacements. In SAR interferometry technique, 
the phases of two SAR images of the same area are made to interfere to generate an 
interferogram having a number of interference fringes. Each interference fringe corresponds to a 
phase difference of 2π between the two component SAR images. Yearly SAR interferrometric 
data from 2002-2010 has been used. Interferometric processing of ERS SAR tandem pair and 
ENVISAT repeat-pass pair single look complex (SLC) data has been carried out for DEM and 
coherence map generation of the study area.  
d. Feature Identification and Classification: Optical remote sensing images have been selected 
for the time period ranging between years 1996 till 2012. The spatial resolution was chosen to be 
5.8 m and kept fixed for the entire study period. To achieve this resolution pan sharpened LISS 
III or LISS IV images were utilized.  The images were rectified so as to achieve perfect pixel to 
pixel registration. Using the unified land cover classification scheme developed in a previous 
study (Chatterjee et al., 2007), the multitemporal images were classified using probability based 
classifier. The image was classified into 8 LULC classes , viz. open cast mine, mine dump, 
vegetation, agriculture, barren, settlement, sand and water. The classification accuracy was 
assessed using the common ‘confusion matrix’ method. 
e. Estimation of excavated and mining dump area: The areal extent of the open cast mine and 
mine dump was estimated from the classified output. The difference in elevation in the open cast 
mine was calculated using difference in digital elevation models of relevant years. Thus the 
volume of excavated material and mining dump was estimated. These estimates were compared 
with the ground information for a small open cast mine. 
f. Impact Assessment through Change Detection and Prediction: Land Use/ Land Cover 
change detection was carried out using post classification comparision method. The change 
detection results were examined in terms of proportion of land-cover classes, change trajectories 
and spatio-temporal patterns of change. The process of land-cover change was modelled by a 
Cellular automata-Markov chain method to predict land-cover distributions in the near future. To 
model a process of land-cover change by a Markov chain, the land-cover distribution at t2 is 
calculated from the initial land-cover distribution at t1 by means of a transition matrix (Jokar et 
al., 2011). The Markov chain can be expressed as: vt2=M×vt1
where v

  
t1 is the input land-cover proportion column vector, vt2 is the output landcover proportion 

column vector and M is a m×m transition matrix for the time interval Dt=t2 t1

 

. Markov chain 
analysis ignores the forces and processes that produced the observed patterns. It assumes that the 
forces that produced the changes will continue to do so in the future. In addition it does not take 
into account the spatial element. To overcome this limitation and to add the spatial dimension to 
the model, cellular automata is used in conjunction. In cellular automata, there are cellular 
entities that independently vary their states, as well as their immediate neighbours, according to 
predefined transition rules (Lambin and Geist, 2006). 

6. Results and Discussion:   
 

a. Elevation data extraction: The phase difference are measured in the repeating interval from 
zero to 2π, where every 2π cycle is equivalent to a Line-of-Sight (LOS) change equal to one-half 
of the radar wavelength, which is about 28 mm for SAR data collected by ENVISAT ASAR (C-
band) sensor. The phase difference data are unwrapped to create and unwrapped interferogram. 
The phase is then converted into height. A DEM derived from ENVISAT ASAR (C-band) sensor 
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is shown in Fig. 2. The elevation data brought out surface changes in topography due to OCM 
activities. 

 
Fig. 2: Digital Elevation Model (DEM) generated from the ENVISAT ASAR (C-band) pair. 

b. Image Classification: Five successive probability based supervised classifications (1997, 2001, 
2005, 2008, 2012) discriminated eight classes viz: open cast mine, mine dump, vegetation, 
agriculture, barren, settlement, sand and water (Fig.3). The classification accuracy achieved is in 
the range of 84% to 87%. 

     

        

               
 

Fig 3: Classified data for 1997, 2005 and 2012 
 

c. Estimation of excavated and mining dump area: The image derived volume of total 
excavated material and mine dump was compared with the actual values obtained from the 
colliery in Lodna. Fig.4 shows the graphical comparison of the data for the years 2002 - 2010. 

1997 2005 2012 

1997 2005 2012 

1997 2005 2012 
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Fig. 4: Image Vs Ground data for total excavation and overburden 

 d. Change Detection and Prediction: Post classification comparison was carried out for 
assessing LULC changes induced by open cast mining activity in the area. Table 1 shows the 
temporal area statistics in Jharia coal field area. Similarly area statistics pertaining to open cast 
mining areas and colliery in Lodna were also extracted separately. The area statistics show the 
general landuse change pattern. 

Table 1: Area Statistics (in Ha.) of Jharia Coal Field, Dhanbad 
Class/Year 1997 2001 2005 2008 2012 

Open cast Mine 3037.34 3194.36 4208.51 5287.55 5997.21 

Over Burden 6997.90 7110.01 7412.67 8114.83 8496.83 

Vegetation 9722.10 9670.76 8279.49 7820.39 6556.76 

Agriculture 9010.16 8898.39 8570.33 8436.34 8238.14 

Barren 10291.91 10883.32 11711.54 13156.52 13243.11 

Settlement 468.52 587.17 689.02 751.16 942.13 

Sand 850.05 850.05 916.23 925.98 933.18 

Water 478.16 478.08 486.46 492.12 522.14 

Total area 43656.16 43656.16 43656.28 43655.90 43656.53 
Cellular automata-Markov chain hybrid method was utilized for simulating the LULC scenario 
in the area for year 2016 and 2020. Fig. 5 shows the simulated images. The projection of the 
future land-cover pattern on the basis of Markov chain shows a continuous trend of increase in 
mining area, barren land, and built-up area where as vegetation is in continuous decreasing trend. 
 

 
Fig 5: Predicted scenarios for 2016 and 2020 

2020 2016 
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Temporal change trajectories were generated for each class to assess the spatial pattern of change 
in the area. Temporal trajectory analysis was also conducted with the particular focus on the 
analysis of unchanged and stable change trajectories, because they generally show the trend of 
LULC change that is irreversible. Unstable change trajectories, on the other hand, show 
relatively less significance since they largely contain reversible temporary changes. Fig. 6 
depicts change trajectories corresponding to different land use classes. 

 

   

  
Fig 6: Change trajectories for different land use classes 

7. Summarized Conclusion: Remote sensing technology affords a viable means of analyzing 
the dynamically changing conditions at mine sites at variable scales with sufficient accuracy. The 
methodology for rapid estimation of overburden and excavated material in open cast mining 
areas using earth observation data is expected to equip decisions makers with a tool for 
evaluating and monitoring progress of mining activities. The approach is capable of predicting 
the most probable sites for development, estimating the likely amount of change as well as 
allocating the estimated quantity within the study area.  
8.  References:  
Acharya, S.K., 2000. Coal and lignite resources of India - an overview . Geological Society of 

India, Bangalore- Economic Geology Series. 8, pp. 87-89 
Annual Report (2010-2011), Ministry of Mines, Govt of India, National Informatics Centre. 
Bell, F. G., Stacey, T. R., and Genske, D. D., 2000. Mining subsidence and its effect on the 

environment: some differing examples. Environmental Geology, 40
Chatterjee, R.S., Wahiduzzaman, M., Shah, A., Raju, E.V.R., Lakhera, R. C. and Dadhwal, V.K., 

2007. Dynamics of coal fire in JCF, Jharkhand, India during the 1990s as observed from 
space. Current Science, 92, pp. 61–68. 

, pp. 135-152. 

http://mines.nic.in/anrep07-08/Eindex07-08.html�


9 | P a g e  
 

Ghiglia, D. C. and Pritt, M., 1998. Two-dimensional phase unwrapping: theory, algorithms, and 
Software , Wiley-Interscience publication, New York. pp. 293–315 

Jokar Arsanjani, J., Kainz, W., Mousivand, A., 2011. Tracking dynamic land-use change using 
spatially explicit Markov Chain based on cellular automata: the case of Tehran. 
International Journal of Image and Data Fusion, 2(4), pp. 329–345,  

Kumar, P., Kumar, D., Mandal, V. P., Pandey, P. C., Rani, M., Tomar, V., 2012. Settlement Risk 
Zone Recognition Using High Resolution Satellite Data in Jharia Coal Field, Dhanbad, 
India. Life Science Journal, 9(1s), pp. 1-6] (ISSN: 1097-8135). 

Lamb, A. D., 2000. Earth Observation Technology Applied to Mining-Related Environmental 
Issues, Transactions of Institute of Mining and Metallurgy (Section A: Mining 
Technology) 109, pp. A153- A156.  

Lambin, E. F., and Geist, H. J., 2006. Land-Use and Land-Cover Change: Local Processes and 
Global Impacts. Springer-Verlag, Berlin. pp 38-45. 

Lottermoser, B. G., 2007. Mine Wastes: Characterization, Treatment, Environmental Impacts. 
Second edition. Springer-Verlag Berlin Heidelberg, ISBN-13 978-3-540-48629-9, pp. 3-5 

Mousivand, A. J., Alimohammadi Sarab, A., and Shayan, S., 2007. A new approach of 
predicting land use and land cover changes by satellite imagery and Markov chain model 
(Case study: Tehran). MSc Thesis. Tarbiat Modares University, Tehran, Iran. 

Prakash, A. and Gupta, R. P., 1998. Land -use mapping and change detection in a coal mining 
area - A case study in the Jharia coal field, India. International Journal of Remote 
Sensing. 19(3), pp. 391-410.  

Rocca, F., Prati, C., and Ferretti, A., 1997. An Overview of SAR Interferometry. Proc. 3rd ERS 
Symposium, Florence 1997, http://florence97.ers-symposium.org  

Saraf, A.K., Prakash, A., Sengupta, S. and Gupta, R.P., 1995, Landsat-TM data for estimating  
ground temperature and depth of sub-surface coal fire in the Jharia coalfield, India. 
International Journal of Remote Sensing, 16, pp. 2111–2124. 

Turner II, B. L., Matson, P., McCarthy, J. J., Corell, R.W., Christen-sen, L., Eckley, N., 
Hovelsrud-Broda, G., Kasperson, J. X., Kasperson, R. E., Luers, A., Martello, S., 
Mathiesen, M. L., Naylor, R., Polsky, C., Pulsipher, and Schiller, A., 2003. A framework 
for vulnerability analysis in sustainability science. Proceedings of the National Academy 
of Science, 100, pp. 8074–8079. 

List of Publications from the current work 
Pande H., Sen A.K., Garg R.D. (2011). Identification of Open Cast Mining Areas using 

CARTOSAT-1 data. Asian Journal of Earth Sciences 4(1): 29-37.  
Pande, H., Garg, R.D. and Sen, A.K. (2012). Environmental Imapct Assessment of Mining 

Subsidence using Multidate spaceborne data. National Seminar on Geospatial Solutions 
for Resource Conservation and Management, Bangalore, 18-20 January 2012. 

Pande, H., Garg, R.D. and Sen, A.K. (2011).Land cover Change Assessment of Openpit Coal 
Mining  in Jharia. XXXI International Congress of Indian National Cartographic 
Association (INCA), Chandigarh, India, 15-17 October, 2011. 

Pande, H., Garg, R. D. and Sen, A.K. (2011). Environmental Impact Assessment in Open Cast 
Mining Areas Using Multidate Remote Sensing”. ISG conference on Good governance 
problems and solutions, University of Kashmir, Srinagar , India, 13-14 September, 2011. 

http://florence97.ers-symposium.org/�


(a) Panel of Examiners from India 
 

 

 

1. Name: Dr. Ashok Kumar Singh 
Designation: Principal Scientist and Head 
Address: Coal Petrology and Coal 
Characterization section, RQA Division. 
CSIR- Central Institute of Mining and Fuel 
Research (CIMFR) (Digwadih campus) 
P.O. FRI Digwadih, Dhanbad- 828108 

Email: singh_ak2002@yahoo.co.in 
Telephone No.: 0326-2380935 
Mobile No.: 09431317806  
Fax No. 
Publication/ Reference of  
Bibliography: 115, 116, 117, 118 

2. Name: Dr. Akram Javed 
Designation: Associate Professor 
Address: Dept. of Geology 
Aligarh Muslim University 
Aligarh-202002 
 

E mail: akramjaved70@gmail.com 
Telephone No.: 0571-2700615 (O) 
Mobile: 09412673595 
Fax No. 
Publication/ Reference of  
Bibliography: 51, 52, 53, 55, 134 

3. Name:  Dr.  S.K. Katiyar    
Designation: Professor 
Address:   Dept. of Civil engineering 
Maulana Azad National Institute of 
Technology 
Bhopal-462051 
 

E mail: skatiyar7@rediffmail.com,    
            katiyarsk@manit.ac.in 
Telephone No.:  0755-2670593 Extn. 2409 (R) 
0755-4051212 Extn. 1212 (O) 
Mobile: 09827200561 
Fax No. 
Publication/ Reference of  
Bibliography: 26, 27, 28 

4. Name: Dr. Khanindra Pathak   
Designation: Professor 
Address: Mining Engineering 
Indian Institute of Technology Kharagpur 
Kharagpur - 721302 
West Bengal 

Email: khanindra @ mining.iitkgp.ernet.in 
Telephone No.: 03222-283722, 283723 
Fax No. 
Publication/ Reference of  
Bibliography: 113, 114, 119, 120 
 

5. Name: Dr. R.D. Gupta 
Designation: Professor (Geoinformatics) & 
Coordinator, GIS Cell 
Address: Department of Civil Engineering  
Motilal Nehru National Institute of 
Technology (MNNIT) 
Allahabad - 211 004 (U.P.), India 

Email: gupta.rdg@gmail.com , 
            rdg@mnnit.ac.in 
Telephone No.: 0532-2271308 (O) 
Mobile No.: 09838346268  
Fax No. 
Publication/ Reference of  
Bibliography: 46, 47 

http://webmail.iirs.gov.in/office/index.php�
mailto:akramjaved70@gmail.com�
mailto:skatiyar7@rediffmail.com�
mailto:katiyarsk@manit.ac.in�
mailto:gupta.rdg@gmail.com�
mailto:rdg@mnnit.ac.in�


(b) Panel of Examiners from Foreign: 

1. Name: Dr. Anupama Prakash 
Designation: Professor 
Address: Remote Sensing Geology and 
Geophysics 
Geophysical Institute, University of Alaska 
Fairbanks 
903 Koyukuk Dr. Fairbanks, AK,  
99775-7320,  USA 

E mail: prakash@gi.alaska.edu  
Telephone No.: 001-(907) 474-1897  
Mobile:  
Fax No. 
Publication/ Reference of  
Bibliography: 94, 95, 96, 97, 98, 99, 109, 110 

2. Name:  Dr. K. Vadrevu 
Designation: Associate Research Professor  
Address: 4321 Hartwick Road, Suite 209, 
College Park, Maryland, 20740 
Department of Geographical Sciences 
University of Maryland 
College Park, MD 20742 

E mail: krisvkp@umd.edu   
Telephone No.: 001-(330) 234 0387 
Mobile:  
Fax No. 
Publication/ Reference of  
Bibliography: 90, 133 

3. Name: Dr. Nuray Demirel 
Designation: Assistant Professor 
Address: Mining Engineering Department, 
Üniversiteler Mah. Dumlupınar Blv. No:1, 
06800 Çankaya  
Middle Eastern Technical University 
(METU) 
Ankara/TURKEY 

E mail: ndemirel@metu.edu.tr   
Telephone No.: +90(312)210-5813 
Mobile:  
Fax No.: +90(312)210 5822 
Publication/Reference of  
Bibliography: 33, 34 

4. Name: Dr. George Petropoulos 
Designation: Lecturer 
Address: Llandinam Building, F5 
Institute of Geography and Earth Sciences,  
Aberystwyth University,  
Llandinam Building, Penglais Campus,  
Aberystwyth, Ceredigion, SY23 3DB 
Wales-UK  

E mail: gep9@aber.ac.uk   
Telephone No.: +44 (0)1970 621861 
Mobile:  
Fax No.: +44 (0)1970 622659 
Publication/Reference of  
Bibliography: 37, 88, 89, 90 

5. Name:  P.S. Thenkabail 
Designation: Research Geographer 
Address: U.S. Geological Survey (USGS) 
Landsat Science Team Meeting 
U.S. Geological Survey 
USGS EROS Data Center, Sioux Falls,  
SD, USA  

E mail: pthenkabail@usgs.gov, 
             thenkabail@gmail.com  
Telephone No.: 001-(928) 556-7221  
Mobile:  
Fax No.: 001-(928) 556-7169 
Publication/ Reference of  
Bibliography: 92, 93, 136, 137 

 

mailto:prakash@gi.alaska.edu�
mailto:ndemirel@metu.edu.tr�
mailto:gep9@aber.ac.uk�
mailto:pthenkabail@usgs.gov�


1. Acharya, S.K., 2000, Coal and lignite resources of India - an overview. Geological 
Society of India, Bangalore - Economic Geology Series. 8, 87-89. 

2. Alves, D. S. and Skole, D. L., 1996, Characterizing land cover dynamics using multi-
temporal imagery. International Journal of Remote Sensing, 17, 835–839. 

3. Anderson, A. T. and Schubert, J., 1976, ERTS-1 data applied to strip mining. 
Photogrammetric Engineering and Remote Sensing, 42, 211-219. 

4. Anderson, A. T., Schultz, D., Buchman, N. and Nock, H. M., 1977, Landsat imagery 
for surface mine inventory. Photogrammetric Engineering and Remote Sensing, 43, 
1027-1036. 

5. Andersson, C., Rasmussen, S. and White, R., 2002, Urban settlement 
transitions. Environment and Planning B: Planning and Design, 29(6) 841- 865.

6. 
  

Annual Report (2010-2011), Ministry of Mines, Government of India, National 
Informatics Centre, 1-110. 

7. Arsanjani, J. J., 2011, Dynamic Land Use/Cover Change Simulation. Springer 
Publication, 139. 

8. Baker, W. L., 1989, A review of models of landscape change. Landscape Ecology, 2, 
111-133. 

9. Bell, E. J. and Hinojosa, R. C., 1977, Markov analysis of land use change: Continuous 
time and stationary processes. Socio-Economic Planning Science, 11, 13-17. 

10. Bell, E. J., 1974, Markov analysis of land use change—an application to remotely 
sensed data. Socio-Economic Planning Science, 8, 311-316. 

11. Bell, F. G., Stacey, T. R. and Genske, D. D., 2000, Mining subsidence and its effect 
on the environment: some differing examples. Environmental Geology, 40

12. Benenson, I. and Torrens, P. M., 2004, Geosimulation: Automata-Based Modeling of 
Urban Phenomena. John Wiley and Sons, London, 1-312. 

, 135-152. 

13. Benson, B.J. and MacKenzie, M.D., 1995, Effect of sensor spatial resolution on 
landscape structure parameters. Landscape Ecology, 10(2), 113-120. 

14. Bhattacharya, A. and Reddy, C.S.S., 1995, Inventory and monitoring of underground 
and surface coal mine fire in Jharia coalfield, Bihar using thematic mapper thermal 
IR data. A report by Geosciences Group, National Remote Sensing Center, 
Hyderabad, India, Report no. NRSA-AD-GG-TR-2/95, 1-377. 

15. Bhattacharya, A., Arora, M. K. and Sharma, M. L., 2012, Usefulness of synthetic 
aperture radar (SAR) interferometry for digital elevation model (DEM) generation 
and estimation of land surface displacement in Jharia coal field area, Geocarto 
International, 27(1), 57-77. 

16. Bonta, J.V., Amerman, C.R., Harlukowicz, T.J. and Dick, W.A., 1997,  Impact of 
Coal Surface Mining on Three Ohio Watersheds - Surface-Water Hydrology.  
Journal of the American Water Resources Association, 33(4), 907-917. 

17. Burnham, B. O., 1973, Markov intertemporal land use simulation model. Southern 
Journal of Agricultural Economics, 253–258. 

18. Cabral, P. and Zamyatin, A., 2009, Markov processes in modeling land use and land 
cover changes in Sintra-Cascais. Dyna-Colombia, Portugal, 76, 191-198. 

http://mines.nic.in/anrep07-08/Eindex07-08.html�


19. Chatterjee, R.S., Roy, J. and Bhattacharya, A.K., 1996. Mapping geological features 
of the Jharia Coalfield from Landsat TM data. International Journal of Remote 
Sensing 17(16): 3257-3270. 

20. Chatterjee, R.S., Lakhera, R.C., and Dadhwal, V.K., 2010. InSAR coherence and 
phase information for mapping environmental indicators of opencast coal mining: a 
case study in Jharia Coalfield, Jharkhand, India, Canadian Journal of Remote 
Sensing, Canadian Journal of Remote Sensing

21. Chatterjee, R.S., 2006, Coal fire mapping from satellite thermal IR data – A case 
example in JCF, Jharkhand, India. ISPRS Journal of Photogrammetry and Remote 
Sensing, 60, 113–128. 

, 2010, 36(4): 361-373. 

22. Chatterjee, R.S., Bannerjee, D., Roy, J., and Bhattacharya, A.K., 1994, Landsat TM 
data processing techniques for identifying and delineating environmental impacts of 
coal mining. ITC Journal, 2,155-162. 

23. Chatterjee, R.S., Wahiduzzaman, M., Shah, A., Raju, E.V.R., Lakhera, R.C. and 
Dadhwal, V.K., 2007, Dynamics of coal fire in JCF, Jharkhand, India during the 
1990s as observed from space. Current Science, 92, 61–68. 

24. Chen, X., 2002, Using remote sensing and GIS to analyze land cover change and its 
impacts on regional sustainable development. International Journal of Remote 
Sensing, 23(1), 107-124. 

25. Chevrel, S., Kuosmanen, V., Groesel, K., Marsh, S., Tukiainen, T., Schaeffer, U., 
Quental, L., Vosen, P., Loudjani, P., Kuronen, E. and Aastrup, P., 2003, Remote 
sensing monitoring of environmental impacts. Mining Environmental Management, 
11(6), 19-23. 

26. Chitade, A. and Katiyar, S.K., 2010, Impact Analysis of Open Cast Coal Mines on 
Land use/ Land Cover Using Remote Sensing and GIS Technique. International 
Journal of Engineering Science and Technology, 2(12), 7171-7176. 

27. Chitade, A. and Katiyar, S.K., 2010, Colour Based Image Segmentation Using k-
means clustering. International Journal of Engineering Science and Technology, 
2(10), 5319-5325. 

28. Chitade, A. and Katiyar, S.K., 2010, Comparative Analysis of Different Fusion 
Techniques of IRS Satellite Image Cartosat-1 and LISSIV with Special Reference to 
Vegetation Mapping. Geospatial World, 6(36). 

29. Coker, A. E., 1977, The application of remote sensing technology to assess the effects 
of and monitor change in coal mining in Eastern Tennessee. Proceedings of the First 
Annual Willian Symposium, Fall Church, 173- 176. 

30. Collins, L., 1995, An Introduction to Markov Chain Analysis. The Invicta Press 
Ashford Kent and London, 1-33. 

31. Congalton, R. G., 1991, A review of assessing the accuracy of classifications of 
remotely sensed data. Remote Sensing Environment, 37, 35–46. 

32. Coppin, P. R. and Bauer, M. E., 1996, Digital change detection in forest ecosystems 
with remote sensing imagery. Remote Sensing Reviews, 13, 207–234. 

33. Demirel, N., Düzgün, S., and Emil, M. K., 2011, Landuse change detection in a 
surface coal mine area using multi-temporal high-resolution satellite images. 
International Journal of Mining, Reclamation, and Environment, 25(4), 342-349.  



34. Demirel, N., Kemal, M. E., and Duzgun, H. S., 2011, Surface coal mine area 
monitoring using multi-temporal high-resolution satellite imagery. International 
Journal of Coal Geology, 86 (1) 3-11. 

35. Dietzel, C. and Clarke, K.C., 2006, The effect of disaggregating land use categories in 
cellular automata during model calibration and forecasting. Computers, Environment 
and Urban Systems, 30, 78–101. 

36. Dubovyk, O., Sliuzas, R. and Flacke, J., 2011, Spatio-temporal modelling of informal 
settlements development in Sancaktepe district, Istanbul, Turkey. ISPRS Journal of 
Photogrammetry and Remote Sensing 66 (2), 235–246. 

37. Elatawneh, A., Kalaitzidis, C., Petropoulos, G.P. and Schneider, T., 2012, Evaluation 
of diverse classification approaches for land use/cover mapping in a Mediterranean 
region utilizing Hyperion data ,

38. Frohn, R.C., 1998, Remote Sensing for Landscape Ecology: New Metric Indicators 
for Monitoring, Modelling, and Assessment of Ecosystems. Boca Raton: Lewis 
Publishers. 

 International Journal of Digital Earth, 1-23.   

39. Gangopadhyay, P.K., 2003, Coal fire detection and monitoring in Wuda, North China, 
A multispectral and multi-sensor approach. International Institute for Geo-
Information Science and Earth Observation (ITC), Enschede, The Netherlands, 1-72. 

40. Gangopadhyay, P.K., Maathuis, B. and Vandijk, P., 2005, ASTER Derived 
Emissivity and Coal-Fire Related Surface Temperature Anomaly A Case Study in 
Wuda, North China. International Journal of Remote Sensing, 26, 5555-5571. 

41. Ge, L., Chang, H.C., Yonezawa, C. and Rizos, C., 2004, GPS Derived Tropospheric 
Delay Corrections to RADAR Interferometry. Proceedings of the ION GNSS 17th 
International Technical Meeting of the Satellite Division, Long Beach, California, 
881-891. 

42. Ge, L., Chen, H.Y., Han, S. and Rizos, C., 2001, Integrated GPS and Integrated GPS 
and Interferometric SAR Techniques for Highly Dense Crustal Deformation 
Monitoring. Proceedings of the 14th International Technical Meeting of the Satellite 
Division of the U.S. Institute of Navigation, Salt Lake City, Utah, 2552-2563. 

43. Ge, L., Li,X., Rizos,C. and Omura,M., 2004, GPS and GIS Assisted Radar 
Interferometry. Photogrammetric Engineering & Remote Sensing, 70(10), 1173-
1178. 

44. Ge, L., Rizos, C., Han, S. and Zebker, H., 2001, Mining subsidence monitoring using 
the combined InSAR and GPS approach, Proceedings of the 10th

45. Ghiglia, D. C. and Pritt, M., 1998, Two-dimensional phase unwrapping: theory, 
algorithms, and software, Wiley-Interscience publication, New York, 1- 493. 

 International 
Symposium on Deformation Measurments, International Federation of Surveyors 
(FIG), Orange, California, 1-10. 

46. Gupta, R. D., 2005, GPS Based Ground Control Points for Rectification of Satellite 
Data, National Workshop on GPS Technology and Applications, Hyderabad, 52-59. 

47. Gupta, R. D., Garg, P. K. and Arora, M., 2000, Use of Statistical Techniques for Inter- 
Block Disparities Analysis under GIS Environment. Journal of GIS India, 9(6), 141-
152. 

http://www.aber.ac.uk/en/media/departmental/iges/staff/Ata_paper_published.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/Ata_paper_published.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/Ata_paper_published.pdf�


48. Gupta, R.P., 2003, Remote Sensing Geology. Heidelberg, Germany: Springer-Verlag 
(2nd edition), 1-627. 

49. Jamal, A., Dhar, B. B. and Ratan, S. 1991, Acid Mine Drainage Control in an 
Opencast Coal Mine. – Mine Water Environ, 10, 1-16. 

50. Jamal, A., Ratan, S.  and Dhar, B. B., 1997, Textural and mineralogical characteristics 
of SPM in coal mines. International Journal of Surface Mining, Reclamation and 
Environment, 11(1), 41-44.  

51. Javed, A. and Khan, I., 2012, Land use/land cover change due to mining activities in 
Singrauli industrial belt, Madhya Pradesh using remote sensing and GIS. Journal of 
Environmental Research and Development, 6(3A), 834-843. 

52. Javed, A., 2009, Land use changes due to coal mining activities: A case study of 
Singrauli Coalfield, Central India.Indo-German Conference on Research for 
Sustainability, United Nations University. 

53. Javed, A., Khanday, Y. and Rais, S., 2011, Watershed prioritization using 
morphometric and land use/land cover parameters: A remote sensing and GIS based 
approach. Journal of Geological Society of India. 78, 63-75. 

54. Jokar A. J., Kainz, W. and Mousivand, A., 2011, Tracking dynamic land-use change 
using spatially explicit Markov Chain based on cellular automata: the case of 
Tehran. International Journal of Image and Data Fusion, 2(4), 329–345. 

55. Khanday, Y. and Javed, A., 2009, Land use change detection and its impact on 
environment, aided by remote sensing and GIS techniques: A study conducted at 
Makhawan Watershed, Madhya Pradesh (India). Journal of Environmental Research 
and Development. 3(3), 752-762  

56. Kruse, F. A., Lefkoff, A. B., Boardman, J. B., Heidebrecht, K. B., Shapiro, A. T., 
Barloon, P. J. and Goetz, A. F. H., 1993, The Spectral Image Processing System 
(SIPS) - Interactive Visualization and Analysis of Imaging Spectrometer Data. 
Remote Sensing of Environment, 44, 145-163. 

57. Kumar, P., Kumar, D., Mandal, V. P., Pandey, P. C., Rani, M. and Tomar, V., 2012, 
Settlement Risk Zone Recognition Using High Resolution Satellite Data in Jharia 
Coal Field, Dhanbad, India. Life Science Journal, 9(1), 1-6. 

58. Lamb, A. D., 2000, Earth Observation Technology Applied to Mining-Related 
Environmental Issues. Transactions of Institute of Mining and Metallurgy (Section 
A: Mining Technology), 109, A153- A156. 

59. Lambin, E. F. and Ehrlich, D., 1997, The identification of tropical deforestation fronts 
at broad spatial scales. International Journal of Remote Sensing, 18, 3551–3568. 

60. Lambin, E. F. and Geist, H. J., 2006, Land-Use and Land-Cover Change: Local 
Processes and Global Impacts. Springer-Verlag, Berlin, 222. 

61. Lambin, E. F., 1996, Change detection at multiple temporal scales: seasonal and 
annual variations in landscape variables. Photogrammetric Engineering and Remote 
Sensing, 62, 931–938. 

62. Lambin, E. F., 1997, Modelling and monitoring land-cover change processes in 
tropical regions. Progress in Physical Geography, 21, 375–393. 

http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Jamal%2C+A.%29�
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Ratan%2C+S.%29�
http://www.tandfonline.com/action/doSearch?action=runSearch&type=advanced&searchType=journal&result=true&prevSearch=%2Bauthorsfield%3A%28Dhar%2C+Bharat+B.%29�


63. Larsson, H., 2002, Analysis of variations in land cover between 1972 and 1990, 
Kassala Province, Eastern Sudan, using Landsat MSS data. International Journal of 
Remote Sensing, 23(2), 325- 333. 

64. Latifovica, R., Fytasb, K., Chenc, J. and Paraszczakb, J., 2005, Assessing land cover 
change resulting from large surface mining development. International Journal of 
Applied Earth Observation and Geoinformation, 1, 29-48. 

65. Liu, H. and Zhou, Q., 2004, Accuracy analysis of remote sensing change detection by 
rule-based rationality evaluation with post-classification comparison, International 
Journal of Remote Sensing, 25(5), 1037-1050. 

66. Liverman, D., Moran, E. F., Rindfuss, R. R., and Stern, P. C., (editors), 1998, People 
and pixels: linking remote sensing and social science. National 
AcadamyPress,Washington D.C.,121-144. 

67. Lopez, E., Bocco, G., Mendoza, M., and Duhau, E., 2001, Predicting Land Cover and 
Land Use Change in the Urban Fringe: A Case in Morelia City, Mexico. Landscape 
and Urban Planning 55(4), 271-285. 

68. Lottermoser, B. G., 2007, Mine Wastes: Characterization, Treatment, Environmental 
Impacts. 2nd edition. Springer-Verlag, 3-5. 

69. Luque, S.S., 2000, Evaluating temporal changes using Multi- Spectral Scanner and 
Thematic Mapper data on the landscape of a natural reserve: the New Jersey Pine 
Barrens. International Journal of Remote Sensing, 21(13-14), 2589-2611. 

70. MacLeod, R.D. and Congalton, R.G., 1998, A quantitative comparison of change-
detection algorithms for monitoring eelgrass from remotely sensed data. 
Photogrammetric Engineering & Remote Sensing, 64 (3), 207-216. 

71. Maldonado, F.D., dos Santos, J.R. and de Carvalho, V.C., 2002, Landuse dynamics in 
the semi-arid region of Brazil (Quixaba, PE): characterization by principal 
component analysis (PCA). International Journal of Remote Sensing, 23(23), 5005-
5013. 

72. Mamula, N., 1978, Remote sensing methods for monitoring surface coal mining in the 
Northern Great Plains. U.S. Geological Survey Journal of Research, 6, 149- 160. 

73. Marek, K.H., 1992, Application of remote sensing data for the investigation of 
environmental degradation sites in East Germany. Proceedings of the Central 
Symposium of the International Space Year Conference, Bristol, UK, 465- 469. 

74. Mas, J. F., 1999, Monitoring land-cover changes: a comparison of change detection 
techniques. International Journal of Remote Sensing, 20, 139–152. 

75. Massonnet, D., Rossi, M., Carmona, C., Adragna, F., Peltzer, G., Feigl, K. and 
Rabaute, T., 1993. The displacement field of the Landers earthquake mapped by 
radar interferometry. Nature, 364,138–142. 

76. Mertens, B. and Lambin, E.F., 2000, Land-cover-change trajectories in southern 
Cameroon. Annals of the Association of American Geographers, 90(3), 467-494. 

77. Michalski, S.R., 2004, The Jharia mine fire control technical assistance project: an 
analysis. International Journal of Coal Geology, 59, 83–90. 

78. Miller, A.B., Bryant, E.S. and Birnie, R.W., 1998, An analysis of land cover changes 
in the Northern Forest of New England using multitemporal Landsat MSS data. 
International Journal of Remote Sensing, 19(19), 245-265. 



79. Mitsova, D., Shuster, W. and Wang, X., 2011, A cellular automata model of land 
cover change to integrate urban growth with open space conservation. Landscape 
and Urban Planning 99, 141–153. 

80. Mousivand, A. J.,  Sarab, A. and Shayan, S., 2007, A new approach of predicting land 
use and land cover changes by satellite imagery and Markov chain model (Case 
study: Tehran). MSc Thesis. TarbiatModares University, Tehran, Iran, 265-275. 

81. Muller, M.R. and Middleton, J. 1994, A Markov model of land-use change dynamics 
in the Niagara Region, Ontario, Canada. Land-Scape Ecology, 9(2), 151–157. 

82. Nemcik, J., Porter, I., Baafi, E. and Lukey, C., 2009. Geotechnical Assessment of 
Skin Reinforcement in Underground Mines, 28th International Conference on 
Ground Control in Mining, 

83. Panigrahi, D. C. and Sahu, H. B., 2004, Application of Hierarchical Clustering for 
Classification of Coal Seams with respect to their Proneness to Spontaneous 
Heating, Mining Technology, Transactions of Institute of Mining and Metallurgy, 
London, 113, A97-A106. 

Morgantown, West Virginia.  

84. Panigrahi, D. C., 2001, An Investigation to Control Fire in an Opencast Mine in India. 
Proc. 7th International Mine Ventilation Congress, Krakow, Poland, 671-675. 

85. Parks, N. F. and Peterson G. W., 1987, High resolution remote sensing of spatially 
and spectrally complex coal surface mines of Central Pennsylvania. 
Photogrammetric Engineering and Remote Sensing, 4, 415± 420. 

86. Pereira, V.F.G., Congalton, R.G. and Zarin, D.J., 2002, Spatial and temporal analysis 
of a tidal floodplain landscape-Amapá, Brazil-using geographic information systems 
and remote sensing. Photogrammetric Engineering and Remote Sensing, S-145-
S150. 

87. Petit, C., Scudder, T. and Lambin. E., 2001, Quantifying processes of land-cover 
change by remote sensing: Resettlement and rapid land-cover changes in south-
eastern Zambia. International Journal of Remote Sensing, 22(17), 3435-3456. 

88. Petropoulos, G.P., Kontoes, C.C. and Keramitsoglou, I., 2012, Land cover mapping 
with emphasis to burnt area delineation using co-orbital ALI and Landsat TM 
imagery 

89. Petropoulos, G.P., Partsinevelos, P., and Z. Mitraka, 2012, 

. International Journal of Applied Earth Observation and Geoinformation, 
18, 344-355.  

Change detection of 
surface mining activity and reclamation based on a machine learning approach of 
multi-temporal Landsat TM imagery. Geocarto International, 28(4) 1-20. 

90. Petropoulos, G.P., Vadrevu, K. P. and Kalaitzidis, C, 2012, Spectral angle mapper and 
object-based classification combined with hyperspectral remote sensing imagery for 
obtaining land use/cover mapping in a Mediterranean region, Geocarto ,28(2), 114 -
129. 

91. Pilon, P. G., Howarth, P. J., Bullock, R. A., and Adeniyi, P. O., 1988, An enhanced 
classification approach to change detection in semi-arid environments. 
Photogrammetric Engineering and Remote Sensing, 54, 1709-1716. 

92. Platonov, A., Thenkabail, P. S., Biradar, C., Cai, X., Gumma, M., Dheeravath, V., 
Cohen, Y., Alchanatis, V., Goldshlager, N., Ben-Dor, E., Vithanage, J., 
Manthrithilake, H., Kendjabaev, Sh., and Isaev. S. 2008, Water Productivity 

http://www.aber.ac.uk/en/media/departmental/iges/staff/paper-published-ALI.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/paper-published-ALI.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/paper-published-ALI.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/2012_1.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/2012_1.pdf�
http://www.aber.ac.uk/en/media/departmental/iges/staff/2012_1.pdf�
http://www.geog.umd.edu/publicationprofile/1273�
http://www.geog.umd.edu/publicationprofile/1273�
http://www.geog.umd.edu/publicationprofile/1273�
http://www.geog.umd.edu/publicationprofile/1273�


Mapping (WPM) using Landsat ETM+ Data for the  Irrigated Croplands of the 
Syrdarya River Basin in Central Asian Sensors Journal, 8(12), pp. 8156-8180.  

93. Platonov, A., Thenkabail, P. S., Biradar, C., Cai, X., Gumma, M., Dheeravath, V., 
Cohen, Y., Alchanatis, V., Goldshlager, N., Ben-Dor, E., Vithanage, J., 
Manthrithilake, H., Kendjabaev, Sh., and Isaev. S. 2008, Water Productivity 
Mapping (WPM) using Landsat ETM+ Data for the Irrigated Croplands of the 
Syrdarya River Basin in Central. Asian Sensors Journal, 8(12), 8156-8180.  

94. Prakash, A. and Gupta, R.P., 1998, Land-use mapping and change detection in a coal 
mining area-a case study in the Jharia coalfield, India. International Journal of 
Remote Sensing, 19(3), 391- 410. 

95. Prakash, A. and Gupta, R.P., 1998, Land-use mapping and change detection in a coal 
mining area - a case study of the Jharia Coalfield, India. International Journal of 
Remote Sensing, 19(3), 391-410.  

96. Prakash, A., 1996, Remote sensing - GIS based geoenvironmental studies in Jharia 
Coalfield, India, with special reference to coalmine fires. Ph.D. Thesis, Department 
of Earth Sciences, UOR, Roorkee, India, 1-194.  

97. Prakash, A., Gens, R. and Vekerdy Z., 1999, Monitoring coal fires using multi-
temporal night-time thermal images in a coalfield in North-west China. International 
Journal of Remote Sensing, 20(14), 2883-2888.  

98. Prakash, A., Schaefer, K., William, K. W., Collins, K., Gens, R. and Goyette M. P., 
2011, A Remote Sensing and GIS Based Investigation of a Boreal Forest Coal Fire, 
International Journal of Coal Geology,

99. Prakash, A., Schaefer, K., William, K. W., Collins, K., Gens, R., Goyette M. P., 2011, 
 86 (1), 79-86.   

A Remote Sensing and GIS Based Investigation of a Boreal Forest Coal Fire, 
International Journal of Coal Geology,

100. Ramli, H.K., 2007, Generation and evaluation of digital elevation model derived 
through spaceborne synthetic aperture radar interferometry. Thesis (Masters), 
University Putra Malaysia. 

 86 (1), 79-86.   

101. Rao, Y.S., et al., 2003, Comparison and fusion of DEMs derived from INSAR and 
optical stereo techniques.  Third ESA international workshop on ERS SAR 
interferometry, 1-5. 

102. Rathore, C. S., and Wright, R., 1993, Monitoring environmental impacts of surface 
coal mining. International Journal of Remote Sensing, 14, 1021-1042. 

103. Rathore, C.S. and Wright, R., 1992, Monitoring Mining operations in part of India's 
Jharia Coal field using Thematic Mapper Data. Asian Pacific Remote Sensing, 5, 37-
47. 

104. Reigber, A. and Scheiber, R., 2003, Airborne differential SAR interferometry: first 
results at L-band. IEEE Transactions on Geoscience and Remote Sensing, 41 (6), 
1516-1520. 

105. Robinson, V. B., 1978, Information theory and sequences of land use: an application. 
Professional Geographer, 30, 174-179. 

106. Rocca, F., Prati, C. and Ferretti, A., 1997, An Overview of SAR Interferometry. Proc. 
3rd ERS Symposium, Florence.  

http://www.mendeley.com/research/remote-sensing-gis-based-investigation-boreal-forest-coal-fire-1/�
http://www.mendeley.com/research/remote-sensing-gis-based-investigation-boreal-forest-coal-fire-1/�


107. Roder, A. and Hill, J., 2011. Recent Advances in Remote Sensing and 
Geoinformation Processing for Land Degradation Assessment. by. ISPRS Book 
Series, 32(22), 7903-7908. 

108. Rufino, G., Moccia, A. and Esposito, S., 1998. DEM generation by means of ERS 
tandem data. IEEE Geosciences and Remote Sensing Letters, 36 (6), 1905-1992. 

109. Saraf, A.K., Prakash, A., Sengupta, S. and Gupta, R.P., 1995, Landsat-TM data for 
estimating round temperature and depth of sub-surface coal fire in the Jharia 
coalfield, India. International Journal of Remote Sensing, 16, 2111-2124. 

110. Saraf, A.K., Prakash, A., Sengupta, S. and Gupta, R.P., 1995, Landsat TM data for 
estimating ground temperature and depth of subsurface coal fire in Jharia Coal Field, 
India. International Journal of Remote Sensing, 16(12), 2111-2124.  

111. Sarkar, B.C., et al., 2006, Geo-environmental quality assessment in Jharia coalfield, 
India, using multivariate statistics and geographic information system. 
Environmental Geology, 51 (7), 1177-1196. 

112. Schmidt, H. and Glaesser, C., 1998, Multitemporal analysis of satellite data and their 
use in the monitoring of the environmental impacts of open cast lignite mining areas 
in Eastern Germany. International Journal of Remote Sensing, 12, 2245-2260. 

113. Sen, P. and Pathak, K., 2001, Neural network approach for surface mining design. 
Surface Mining; Germany, 53(3), 347-350. 

114. Sen, P. and Pathak, K, 2011, Neural network approach for surface mining design. 
Surface Mining; Germany, 53(3), 347-350. 

115. Singh, A. K.,Shukla, K. N.,Singh, V.,Chaudhary, S.K. and Srivastava, S.K., 2007, 
Indian Coal : A Source of Carbon for artefactIndustries.Minetech, 28 (1), 55-60.  

116. Singh, A. K., Shukla, N. K., Singh, V., Chaudhary, S.K. and Srivastava, S.K., 2007, 
Indian Coal : A Source of Carbon for artefact Industries. Minetech, 28 (1), 55-60.  

117. Singh, A. K.,Singh, R.V.K.,Chandra, H. and Shukla, N. K., 2007,Mine Fire Gas 
Indices and their Application to Indian Underground coal Mine Fires. International 
Journal of Coal Geology, 69 (3), 192-204.  

118. Singh, A. K., Singh, R.V.K., Chandra, H., and Shukla, K. N., 2007, Mine Fire Gas 
Indices and their Application to Indian Underground coal Mine Fires. International 
Journal of Coal Geology, 69 (3), 192-204. 

119. Sinha N., Tripathy, S. and Pathak K, 2010, Environmental challenges in Uranium 
mining. Indian Mining and Engineering Journal, 49(11), 23 (0). 

120. Sinha N., Tripathy, S. and Pathak K, 2010, Environmental challenges in Uranium 
mining.Indian mining and Engineering journal, 49(11), 23. 

121. Shilu, T., 2008,  Using Remote Sensing and GIS Techniques in Spatial Information 
Monitoring of Coal Refuse Disposal Piles, The International Archives of the 
Photogrammetry, Remote Sensing and Spatial Information Sciences, Beijing.37(B8). 

122. Tapas, R. M., Arindam, G., Kumranchat, V. K., Kamaraju, M. V. V. and Raju, E. V. 
R., 2010, Recent coal-fire and land-use status of Jharia Coalfield, India from satellite 
data. International Journal of Remote Sensing, 31(12), 3243-3262. 

123. Tokunaga, K., 1998. DEM generation using JERS-1 SAR interferometry. IAPRS 
Commission IV Symposium on GIS-Between Visions and Applications [Stuttgart, 
Germany], 32 (4), 625- 628. 

http://www.geog.umd.edu/publicationprofile/702�
http://www.geog.umd.edu/publicationprofile/702�
http://www.geog.umd.edu/publicationprofile/702�
http://cimfr.csircentral.net/571/�
http://cimfr.csircentral.net/571/�
http://cimfr.csircentral.net/578/�
http://cimfr.csircentral.net/578/�
http://cimfr.csircentral.net/578/�
http://cimfr.csircentral.net/578/�


124. Townsend, P. A., 2009, Changes in the extent of surface mining and reclamation in 
the Central Appalachians detected using a 1976–2006 Landsat time series. Remote 
Sensing of Environment.William Symposium, Falls Church, 173-176. 

125. Tripathi, N. K., 1988. Morphological Image Processing: Introduction and Lineament 
Enhancement, Remote Sensing in Geosciences, Anmol Publications, New Delhi, pp. 
109-126.  

126. Tripathi, N. K., Gokhale, K.V.G.K., Siddiqui, M.U., 1997, Design of directional 
morphological image transforms for lineament extraction from remotely sensed 
images. International Conference on Remote Sensing and GIS / GPS, June 18 -23, 
Hyderabad, India, pp. 565 - 569.  

127. Tripathi, N. K., Rampal, K. K., 1990, Comparative Appraisal of Classifiers in Remote 
Sensing. Proceedings, National Symposium on Computer Applications, Amravati, 
Maharashtra, India, pp. 161-168.  

128. Tripathi, N. K., Siddiqi, M. U. and Gokhale, K. V. G. K., 2000, Directional 
morphological image transforms for lineament extraction from remotely sensed 
images. International Journal of Remote Sensing, 21(17), 3281–3292.  

129. Turner II, B. L., Matson, P., McCarthy, J. J., Corell, R.W., Christen-sen, L., Eckley, 
N., Hovelsrud-Broda, G., Kasperson, J. X., Kasperson, R. E., Luers, A., Martello, S., 
Mathiesen, M. L., Naylor, R. and Polsky, C., 2003, A framework forvulnerability 
analysis in sustainability science. Proceedings of the National Academy of Science, 
100, 8074-8079. 

130. Turner, M. G., 1987, Spatial simulation of landscape changes in Georgia: A 
comparison of 3 transition models. Landscape Ecology, 1, 29-36. 

131. Turner, M. G., Costanza, R. and Sklar, F. H., 1989, Methods to evaluate the 
performance of spatial simulation models. Ecological Modelling, 48, 1-18.  

132. Turner, M. G., Meyer, W. B. and Skole, D. L., 1994, Global land-use/land-cover 
change: towards an integrated study. Ambio, 23, 91-95. 

133. 

134. Wani, M. H., Javed, A. and Khan, H. H., 2011, GIS and Remote Sensing based 
mapping of hydro-geomorphology and land use/land cover changes in a semi-arid 
watershed of Western India. Asian Profile, 39(6), 583-596.  

Vadrevu, K. P., Campbell, J. A. and Wynne, R. H., 2013, Introduction to Remote 
Sensing. The Guildford Press, 28(141), 117-118. 

135. Wolfram, S., 1984, Cellular automata as models of complexity. Nature 311, 419-424. 
136. Woodcock, C. E., Allen, R., Anderson, M., Belward, A.,  Bindschadler, R., Cohen, 

W., Gao, F.,  Goward, S. N., Helder, D., Helmer, E., Nemani, R., Oreopoulos, L., 
Schott, J., Thenkabail, P. S., Vermote, E. F., Vogelmann, J., Wulder, M. A., Wynne, 
R., 2008, Free access to Landsat Imagery, Science. 320 (5879), pp. 2184 - 2189.  

137. Wu, F., 1996, A linguistic cellular automata simulation approach for sustainable land 
development in a fast growing region. Computers, Environment and Urban Systems 
20 (6), 367-387. 

138. Yang, X. and Lo, C.P., 2002, Using a time series of satellite imagery to detect land 
use and land cover changes in the Atlanta, Georgia metropolitan area. International 
Journal of Remote Sensing, 23(9), 1775-1798. 

http://www.geog.umd.edu/publicationprofile/1274�
http://www.geog.umd.edu/publicationprofile/1274�


139. Yuan, F., Sawaya, K. E., Loeffelholz, B. C. and Bauer, M. E., 2005, Land cover 
classification and Change analysis of the Twin Cities (Minnesota) Metropolitan 
Area, By multitemporal Landsat remote Sensing. Remote Sensing of Environment, 
99, 317-327. 

140. Zebker, H.A. and Goldstein, R.M., 1986, Topographic mapping from interferometric 
synthetic aperture radar observations. Journal of Geophysical Research, 
91(B5):4993-4999. 

141. Zhang Q., Wang, J., Peng, X., Gong P. and Shi, P., 2002, Urban built-up land change 
detection with road density and spectral information from multi-temporal Landsat 
TM data. International Journal of Remote Sensing, 23(15), 3057-3078. 

142. Zhou, Q., 1995, The Integration of GIS and Remote Sensing for Land Resource and 
Environment Management. Proceedings of United Nation ESCAP Workshop on 
Remote Sensing and GIS for Land and Marine Resources and Environment 
Management, School of Geography, The University of New South Wales Sydney, 
NSW 2052, 43-55. 

143. Zucchini, W. and Guttorp, P., 1991, A hidden Markov model for space-time 
precipitation. Water Resource Research. 27, 1917-1923. 


	synopsis_HP
	ExaminersList
	ReferencesList

