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CLIMATE CHANGE - PUTTING SOCIETY BACK IN 

 
T. Jayaraman 

Centre for Science, Technology & Society, Tata Institute of Social Science, Mumbai 
Email: tjayaraman@gmail.com

 
Global warming of anthropogenic origin is a global problem precisely because of the serious impact that an unchecked 
rise in temperatures will have on human society. The socio-economic dimension global warming impacts will be more 
pronounced in developing countries. We argue that a pro-poor, pro-development focus will influence our scientific and 
technological enquiry along different pathways. These pathways will not be less technical or less rigorous, but the 
nature of the questions that need to be answered and the nature of the link between science and society may be 
different. We illustrate our argument based on examples from vulnerability studies, energy and transportation. 

 

 
WETLAND INVENTORY, MAPPING AND CHANGE ANALYSIS OF UTTARAKHAND, INDIA, 

USING MULTI TEMPORAL SATELLITE DATA 
 

Sushma Gairola1@, M. M. Kimothi1, J.G. Patel2 and T. S. Singh2 

Uttarakhand Space Application Centre, Dehradun 
Space Application Centre, Ahmedabad 

@E-mail: sushmi17@gmail.com
 

Wetlands are among the most productive ecosystems besides being a rich repository of biodiversity, and are known to 
play a significant role in carbon sequestration. The need for information in support of wetland management is multi-
scalar - from global, regional and national assessments to guide policy-making and prioritization of responses to more 
local information on specific wetlands to guide management planning processes, including assessment and monitoring. 
However, in many instances baseline wetland inventory is incomplete, and what has been collected is often inconsistent 
and/or is not readily accessible to those who need to use it. 
 
The main aim of the present study is to generate a wetland inventory of the Uttarakhand state on 1:50000 scale using 
IRS-P6 (Resourcesat), LISS-III data, and creation of a digital database of wetlands as per NNRMS standards, and 
development of a query shell for information retrieval. The inventory includes an analysis of the geographic 
distribution of wetlands, based on satellite data. The application of new satellite data resources to the challenges of a 
global remote sensing based approach to wetland mapping, including improved and cost effective methods to deal with 
seasonal and episodic inundation of forested and non-forested ecosystems. 
 
A GIS database of ground truth sites has been created in order to aid in image interpretation. In addition due to the 
inaccessible and geographically remote nature of the sites, high Resolution Satellite data were also used as reference. 
This combination of, remote sensing data, GPS and GIS at multiple scales will be used to assist policy makers to 
formulate management plans in wetlands that are used intensively for agriculture and fisheries and are an important 
natural resource for local communities. 
 
It is evident from the present study, the usefulness of 1:50,000 scale, albeit with certain limitations. the information 
culminated on wetland is very informative & resourceful for the planners & decision makers, in taking constructive 
measures to conserve and apt management of the wetland. 
  
  

THIRD EYE ON SKY FOR BIRDS: CLIMATE CHANGE LOOMING LARGE ON  
AVIAN SPECIES 

 
Nanda Nautiyal 

Department of Environmental Science, College of Basic Sciences & Humanities 
G.B. Pant University of Agriculture & Technology, Pantnagar – 263145, Uttarakhand, India 

E-mail: nannauts@yahoo.com
 
Climate change is today’s hot environmental issue which is affecting our whole environment in different ways. The 
birds are one of its excellent indicators. Birds have been hit the hardest by climate change. In the United Kingdom one-
third of the bird species have been affected due to it. Seven out of nine common species of wading birds shifted from 
the warm west to the colder east in response to milder winter. Wetlands are main habitats of birds in India. About 20% 
of birds depend upon them which are under serious pressure now. In recent years long distance migratory birds are 
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decreasing in population size mainly due to habitat loss and degradation in the breeding, wintering and stopover sites. 
Topography itself is a major issue. Each bird species is only found between specific elevations, limits based mainly on 
the temperatures at which it can survive and the presence of the plants, insects and other animals on which it feeds. To 
design effective conservation measures for birds and identification of their migration patterns over a broad spatial scale 
remote sensing has their greater applications. Remote sensing provides an efficient tool to monitor land-cover and 
environmental changes. Recent advances in the information technology based on satellite system have allowed us to 
effectively obtain data for understanding migration patterns of individual bird.  
 
 
HABITAT ANALYSIS FOR SAMBAR (CERVUS UNICOLOR) IN KEOLADEO NATIONAL PARK 

USING HIGH RESOLUTION SATELLITE DATA 
 

Niraj and S. Palria 
Department of Remote Sensing & Geo-informatics, M.D.S. University Ajmer, Rajasthan 

E-mail: spalria@rediffmail.com
 
Keoladeo National Park, a world heritage site is a unique ecosystem known for various resident and migratory birds. 
This important wetland was set-aside as a bird’s sanctuary in 1956 and it was elevated to the status of a national park in 
1981. It has distinction of being the only Indian wetland to be included under both the Ramsar and the World Heritage 
convention. Over 320 birds species have been recorded in the park. Apart from birds, around 27 mammalian species are 
also available in the park. The most common are blue bull, spotted deer, sambar, Jackal etc. 
 
In the present study habitat suitability analysis has been done in the blocks of KNP. Each block was evaluated with 
respect to habitat parameters, viz., food, cover, water, space and disturbance. Geocoded data of IRS P6 LISS IV and 
Cartosat data were used to generate the vegetation cover and density map. The maps showing drainage, human 
habitation, contours, roads etc, were prepared using the survey of India topographical sheets and contour map of park 
area. Information regarding habitat parameters was collected from the existing literature and field observation. 
 
Sambar is a coarse feeder that feeds on leaves and grasses. It prefers a dense forest; rugged terrain lives in small group 
and can cruise long distance for water. As there were changes in their habitat requirements at different seasons, the 
sighting of sambar in each habitat were recorded along with the time and activity during observation. The most 
preferred habitat in KNP was Wetland (wet) followed by Savanna Woodland (sws) in monsoon and winter, while 
mosaic and Savanna Woodland (sws) in summer. The suitability maps for sambar in KNP were then generated using 
high-resolution satellite data and conventional information. 
 
 

MONITORING THE IMPACT OF ANTHROPOGENIC ACTIVITIES ON COASTAL 
ECOSYSTEM USING REMOTE SENSING DATA 

 
Alpana Shukla*+, Kosha Trivedi*, H.B.Chauhan** 

*M.G.Sc.Inst.,Ahmadabad, **Space Applications Centre,Ahmedabad 
E-mail: alpana.botany@gmail.com

 
The Coastal Zone in most countries including India is under severe and increasing pressure from rapid urbanisation, 
pollution, tourism development, over exploitation of coastal resources (especially biological resources) and continued 
development in hazard prone areas. Resources allocation conflicts are increasing. The coast provides important 
locational benefits for heavy industries, energy generating facilities, fuel and raw material processing, etc. Coastal 
landforms have an important role in protecting the coastline from erosion and flooding. The salt marshes and mangrove 
swamps, if present absorb a large portion of wave energy arriving at the coast. Besides, Spit and bar perform similar 
role in dissipating wave energy. Coastal wetlands are home to a large variety of birds, plants and other biota and also 
serve the important role of filtering impurities in the water coursing through them. With development in economy and 
world trade, sea route is the most economical and viable option for goods transport. In addition to population pressure, 
fishing and recreational activities, coast has become the dumping ground for sewage as well as various polluted and 
hazardous materials. It becomes of paramount importance to make judicious use of resources of coastal zone so that 
development is in sustainable manner. Thus, environmentally effective coastal zone management depends upon 
accurate and comprehensive scientific data on which policy decisions can be based. A basic problem is limited 
availability of geographic data on coastal zone. In brief, scientific data is required on coastal wetlands/landform/land 
use, coastal processes and water quality of near shore waters. Remote sensing data, because of its repetitive, 
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multispectral and synoptic nature has proved to be extremely useful in providing information on various components of 
the coastal environment. 
 
The Gujarat state, situated at the western part of India, has the largest shoreline of about 1600 km. in all maritime states 
The shoreline of the Gulf of Kachchh is marked by extensive mudflats and is highly indented with a number of cliffs 
and rocky islands. At many places coral reefs can be observed. This area also produces salt at very large scale. In 
absence of many riverine systems, fluvial discharge is very negligible and mainly dominated by marine processes. In 
the wake of developmental activities, this ecosystem is under certain impact. To observe this impact, remote sensing 
data spanning 20 years (1980 to current), was used in the present study. Land use maps of these areas were prepared 
using these data. Changes in various categories like mangrove, coral and mudflats were measured to find out the impact 
of various anthropogenic activities. It is observed that mangrove has reduced and coral has got degraded in this region. 
Large stretches of mudflats have been converted for industries. Remote sensing data along with GIS should be used for 
the monitoring of developmental activities be so that they are in sustainable manner with minimum impact on coastal 
ecosystem. 
 
 
MINING IMPACT EVALUATION IN ARAVALLI HILLS (HARYANA): A GEO INFORMATICS 

APPROACH 
 

K E Mothi Kumar, T P Babu, M P Sharma, Anurag*, Joginder 
Haryana Space Applications Centre (HARSAC), H A U  Campus, Hisar 125 004. (Haryana) 

* Dept. of Agric. Meteorology, CCS H A U, Hisar 125004 
E-mail: kemk@rediffmail.com  

Degradation of environment by way of mining leads to very serious environmental hazards. Mining, in general, and 
open cast mining in particular may lead to severe environmental degradation. Paradoxically, from an environment point 
of view, mining is a major habitat transforming activity which has a number of detrimental environmental 
consequences. Besides, considerable amount of solid waste piled in the form of huge overburden dumps, destruction 
and degradation of forest and agricultural lands and discharge of effluents from mines into nearby water-bodies are 
some of the other associated problems that have adverse environmental impact. Continuous monitoring of these lands 
is, therefore, essential for their effective reclamation and management. However, reliable and timely information on the 
nature, extent, spatial distribution pattern and temporal behavior of land subject to mining, which is a pre-requisite for 
their reclamation and management, is generally not available.  The planning for development exploitation and 
conservation of mining are the three important issues which are needed to be addressed scientifically for better 
management of mining environment. Such important task requires reliable and up to date information on the mining 
environment over time and space. Modern technologies like Remote Sensing (RS), Geographical Information Systems 
(GIS) and Global Position System (GPS) plays a pivotal role in providing the much needed information for the 
management of mining environment. Utilization of these technologies and integrated approach are the key factors for 
environmental governance to achieve the management of mining environment. The Govt. of Haryana has initiated 
several measures in the mining activities to conserve the fragile environment. The Govt. has taken many steps in this 
direction to and envisages the action plans to minimizing impacts of the mining on the environment and preserving the 
ecological balance in mining areas.  The Haryana State Pollution Control Board approached HARSAC with the main 
objectives of to identify, map and quantify various mining areas (1:10,000 scale) in Aravalli Hills,  and to study the 
over all Ecology of the mining areas.  
 
IRS LISS IV Mx digital data (2006 / 2007) were used to delineate various mining categories. Different categories of 
activities such as Abandoned Mine Pits, Active Mine Area, and Abandoned Mine Pits filled with Water, Farm Houses, 
Lakes, Golf Course Areas, Vegetation in Lake Area; Fairly Thick Vegetation etc. were delineated using the digital 
image processing techniques.  The findings were submitted to the Govt. for better management practices in the area.  
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GIS BASED ECO-MAPPING OF INDUSTRIES – A POTENTIAL TOOL FOR ENVIRONMENTAL 

PERFORMANCE ANALYSIS AND OPTIMIZATION 
 

B. Ganeshkumar, R.Gobinath, N.Mahendran 
PSNA College of Engineering and Technology, Dindigul, Tamil Nadu 

E-mail: ganeshmtrs@gmail.com
 
Sustainable development is widely practiced by many engineers, academicians and policy makers for making the 
industries environmental friendly. To obtain sustainability in any industry there are many methods. Resources utilized 
in an industry should be identified properly in various process and its utilization is to be optimized to increase the 
environmental performance of the industry. Ecomapping is a visual, simple and practical tool to analyze, manage, and 
communicate the environmental performance of industries in developing economies. Ecomapping is creative and helps 
small SME’s to implement environmental management systems like ISO 140001 and EMAS. Ecomap if properly 
employed will increase the sustainability of the industries and also helps in reducing the resource utilization and 
enhances the productivity. Even though the Ecomapping is done manually in many industries, using GIS will enhance 
the productivity, enables clear detailing of resource identification and mapping. This paper provides an insight into 
Ecomapping, its advantages, preparing ecomap for industries using GIS. 
 
 

ASSESSMENT OF URBAN HEAT ISLANDS: A SATELLITE PERSPECTIVE 
 

Peeyush Gupta 
SRM University, Chennai 

E-mail: rishigupta21984@rediffmail.com
 
The use of remotely sensed data offers a potential objective method for assessment of urban heat islands. The 
difference in temperature between an urban area and its surrounding rural is known as the urban heat island (UHI) 
phenomenon. Nowadays, heat island phenomena, represented by warming of urban area, are strongly mattered. This 
warming of urban area is generally regarded to make urban life uncomfortable. In previous researches on urban 
climatology, the causes of heat island phenomena are regarded to be anthropogenic heat emission, reduction of green 
space and water surface in urban area, change of heat capacity of the material on urban surface, change of environment 
on radiation and their combination. But the accumulation of study on the improvement of urban thermal environment is 
not enough, while the great amount of knowledge on urban climate have been accumulated in the long history of urban 
climatology. An improvement of urban thermal environment is deeply related with a prevention of global warming, a 
reduction of energy use and an improvement of living environment, whereas its realization is difficult. Integrated 
application of conventional and geospatial technique is boon for assessment of urban heat island mapping. This paper is 
based on the case study of Chennai city. 
 
 

GEOINFORMATICS FOR SOLID WASTE MANAGEMENT – A CASE STUDY 
 

Zalak Bhavsar+, Gaurav Jain# and S. K. Pathan# 

+ M. E. (Civil Engineering) Student, L.D. Engineering College, Ahmedabad 
# Space Applications Centre, Ahmedabad 

E-mail: subhan_kp@sac.isro.gov.in
 
Solid waste management is one of the obligatory duties entrusted to the local government bodies, essential for 
maintaining the quality of life of people and for ensuring better standards of health and sanitation. The management of 
solid wastes from the point of generation to final disposal involves four major steps: (1) Collection; (2) Storage; (3) 
Transfer and Transport; and (4) Disposal. In this study, the disposals of solid waste through landfill sites, and the 
transport of waste from containers to disposal site, have been studied and optimum ways of disposal have been 
suggested for the city of Ahmedabad using Geomatics techniques. 
 
It is estimated that Ahmedabad Municipal Corporation generates nearly 2,200 tonnes of solid waste per day. Most of 
this solid waste finds its way to Pirana landfill site located in the south-east of Ahmedabad city. However, the city has 
witnessed un-precedent population growth in the last few years, and with the addition of new areas to city limits, it is 
unlikely that the existing system is sufficient to cater to the increasing demands. An alternative landfill site was thus 
located based on physical, environmental and socio-economic parameters using Geomatics techniques and employing a 
multivariate index approach. Thematic maps viz. land use/land cover, surface water bodies, ground water prospects, 
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drainage, infrastructure, etc. were prepared using IRS satellite data. Socio-economic data and other relevant 
environmental data were collected from Census records and from Ahmedabad Municipal Corporation. Multivariate 
index analysis was done using analytical hierarchy process considering seventeen parameters. These parameters were 
weighted using pair-wise comparison method for calculating criterion weight based Saaty’s matrix. Landfill Site 
Suitability index was computed by using weighted index method. All exclusionary criteria were then masked and 
remaining area was classified into four suitability classes. An appropriate site was thus identified and proposed for 
development as sanitary landfill. 

 

Central zone of Ahmedabad was selected for studying the transportation of solid waste from collection points to 
disposal site. The location of solid waste containers was determined using palm-top mounted GPS receiver. Qpad, the 
software indigenously developed by Space Applications Centre (ISRO, Ahmedabad) was used for recording GPS 
observations. The road network derived from high resolution satellite data of Cartosat-2 was used for finding optimum 
route from the containers to landfill site using GIS Network analysis. The analysis approach followed in this study 
using Geomatics and Analytical Hierarchy Process is extremely useful for not only identifying ideal landfill site for 
solid waste disposal but also in determining the optimum paths in carrying out the waste from city to the landfill site. 
 
 

EFFECT OF VEGETATION ON PASSIVE MICROWAVE REMOTE SENSING OF THE SOIL 
SURFACE 

 

V.K.Gupta * R.A. Jangid 
Raj Rishi Govt P.G. College (Autunomous), Alwar -301001, Rajasthan 

E –mail: contactvkg@yahoo.co.in
 

On earth,s surface vegetation conditation and roof zone soil moisture content are the important state variables 
describing the water and energy exchange at the land surface /atmosphere interface and control most of physical 
processes dominant in the hydrosphere ,atmosphere geosphere  and biosphere (e.g. ecosystem dynamics , 
biogeochemical cycles ) Vegetation is a lossy dielectric layer characterized by volume absorption coefficient bounded 
by soil surface at the bottom and the canopy layer-air boundary at the top. When an e.m wave passes through this media 
possible mode of interaction are absorption .scattering and emission. A simple physical based model that accounts for 
the effect of vegetation on the up welling radiation as observed above a vegetation canopy may be given as radiative 
transfer equation. According to “Radiactive transfer theory” parameterization of vegetation canopies can be expressed 
in terms of the optical depth “τ” and the single scattering albedo “ω” both the single scattering albedo (ω) and the 
optical depth (τ) of the vegetation canopy are dependent upon the vegetation structure, and polarization and and 
frequency of microwaves. The scattering albedo is a function of plant geometry and may vary according to plant 
species and associations. The vegetation optical depth is a function of the canopy density and vegetation water content. 
 
The fresenal reflectivity is the function of view angle of sensor and dielectric constant of the soil and polarization of 
microwave is calculated in normal direction (θ=0°) with the help of complex permittivity of soil for horizontal 
polarization. The complex permittivity of moist soil (field condition) determined at single microwave frequency 9.78 
GHz and at 33° C with the of wave guide cell method. At field condition the average volumetric surface emissivities 
are determined for a various values of single scattering albedo and optical depths. Values used in present study for 
single scattering albedos and optical depths are suitable for agriculture vegetation. The horizontal components of 
emissivity of vegetation increases with increasing optical depth, for particular value of optical depth of vegetation 
emissivity decreases as scattering increase and the sensitivity of optical depth on increasing of emissivity decreases as 
single scattering albedo increases. 
 

 
A PHYSICAL EVALUATION OF SOIL SITE SUITABILITY FOR MANDARIN ORANGE: 

METHODOLOGICAL STUDY USING GIS 
 

Pratibha T. Das 
North Eastern Space Applications Centre, Umiam, Meghalaya 

Email: thakuriapratibha@rediffmail.com
 
The objective of this study was to evaluate soil site suitability for mandarin orange using GIS. The study area is 
Dudhnai watershed covering an area of 514.01sq.km. The soil site suitability classes were evaluated based on the 
method as described in FAO guideline for land evaluation for rainfed agriculture. A land unit resulting from the overlay 
process of the selected theme layers has unique information of land qualities for which the suitability is based on. The 
selected theme layers are soil depth, drainage, flooding, texture, gravel/stoniness, pH, organic matter, CEC and base 
saturation of soil and slope (%). Spatial information of soil was formulated using soil map. Slope map was derived 
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from DEM generated from topomaps. Each of the above mentioned layers with associated attribute data was digitally 
encoded in a GIS database to create thematic layers. Overlay operation on the layers produce a resultant polygonal 
layer, each of which is a land unit with characteristics of the land. Soil site suitability criteria applied to the resultant 
polygonal layer provided the suitability classes for mandarin orange. Overall insight into the factors affecting the 
suitability of land can be provided spatially and quantitatively. The result indicated that the soil sites of the study area 
are not very suitable for orange cultivation. From the study it is seen that 64.01% area of the watershed is marginally 
suitable where 26.16% area is moderately suitable for mandarin orange growing. Due to topographic limitation 3060.79 
ha area is not actually suitable for orange growing but that area has potentiality to support the crop if topographic 
limitation is corrected by using terracing. Physical conditions and fertility of soil are the major limiting factor for 
suitability of soil for orange. It is observed that 55.72% area is moderately and marginally suitable only because of soil 
limitations. 
 
 

ECOLOGICAL THRESHOLD - THE KEY INDICTORS FOR SUSTAINABLE 
ENVIRONMENTAL MANAGEMENT 

 
Sudhir Kumar, Jeeva,  Dharmendra Verma and H. S. Rumana 

Indian Council of Forestry Research and Education, P.O. New Forest, Dehradun-248006 
E-mail: sudhir@icfre.org; vjeeva@icfre.org

 
Sustainable management of an ecosystem has been identified as one of the main objectives for conservation of global 
biodiversity and management of carbon stocks. To achieve this goal, there is a need for tools to assess the sustainability 
of current management practices. Several international initiatives have been made to develop a set of factors to help the 
managers to move towards sustainability. Among the factors considered, the ecological thresholds have been identified 
as key indictors of ecosystem sustainability. Ecological threshold is the point at which there is an abrupt change in an 
ecosystem quality, property or phenomenon or where small changes in an environmental driver produce larger 
responses in the ecosystem. This paper analysis the scope of the threshold concept and discuss methods for identifying 
and investigating thresholds using a few examples of umbrella/key stone species  from terrestrial and aquatic 
environments at regional scales with reference to mountain ecosystem. Also key research needed in this area.  
 
 
NEED FOR SPATIAL AND TEMPORAL INDICATORS USING LAND COVER FOR IMPROVED 

ENVIRONMENTAL MANAGEMENT AND SUSTAINABLE DEVELOPMENT 
 

Jeeva, Sudhir Kumar and Dharmendra Verma 
Indian Council of Forestry Research and Education, P.O. New Forest, Dehradun-248006 

E-mail: vjeeva@icfre.org; sudhir@icfre.org
 

Development is a complex process, which should be observed at various levels for environmental management and 
sustainable development. The developmental activities are heavily influenced by the economic activity and results in 
changes in the land cover, quality of the environment and on natural resources. Considering the importance of quality 
of land the developmental activities should be identified for planning (i) development promotion areas, and (ii) 
development control areas. Remote sensing techniques have been utilized in numerous studies to map land use changes 
and spatial extent of developmental areas during different time periods.  
 
Identification of specific indicators provides information that is considered to be critical to understand and assess the 
developmental process on environment. Because, the indicators have widespread appeal to scientists, environmental 
managers and the general public currently, indicators are mainly used to assess the condition of the environment, as 
early-warning signals of ecological problems, and as barometers for trends in ecological resources that help the 
decision-makers to decide whether or not to take action. Indicators are not a picture of reality; rather they are an 
approximation of the truth, presenting information that is derived from analyzing the raw data and other information. 
Thus, there are increasing demands for spatial and territorial indictors for analysis to support policy developments 
including the Environmental Impact Assessments, Spatial and Ecological Assessments.   Because, the number of issues 
addressed are of global and regional importance such as climate change, acidification, biodiversity loss, water, melting 
glaciers, over-burdening of the environment with nutrients, extreme demands for water, degradation of soils, exposure 
to hazardous substances as well as wastes etc. As the changes, experienced vary based on the regional differences: 
political, social, cultural, economic and environmental. The present paper focuses on the importance of development of 
spatial and territorial indicators based on land cover for mountain region taking into consideration the series of 
hydropojects and its impacts in Uttrakhand. 
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ASSESSMENT OF WATER LOGGING AND SALT AND/OR ALKALINE AFFECTED SOIL IN 
THE IGNP COMMAND AREA 

 
Pratima Tak1, Sarvesh  Palria1 and J.R. Sharma2

1Department of Remote Sensing and Gio-informatics, M.D.S. University, Ajmer, Rajasthan 
2RRSSC, Jodhpur, Rajasthan 

E-mail: spalria@rediffmail.com
 
  Indira Gandhi Nahar Pariyojana is a unique irrigation project in India, which aims to introduce irrigation of agriculture 
in sand arid region of western Rajasthan. The project is truly gigantic in terms of investment , size of command area 
and human population , which will be directly or indirectly benefited by it . The Indira Gandhi nahar project area lies 
between 24° 30’ to 29° 20’ north latitudes and 69° 30’ to 74° 33’ E longitudes and covers total geographical area of 
11.56 million hactores. IGNP aims at transferring water from satlez and Beas rivers of Punjab to a culturable command 
area of 1.54 Mha in Ganganagar , Bikaner and Jaisalmer districts (Rajasthan) by a 649 Km. Long canal and 7550 km 
long distributaries. 
 
Before the inception of canal irrigation, scarcity of water was a common feature. Animal rearing was a main occupation 
and agricultural activity completely depending on rainfall was of secondary importance. Pattern of rainy days and 
uncertainly rainfall was the main cause of famines in the area and famine pulled the poverty in the project area. 
Irrigation brings out revolutionary changes in the economic aspect of the population. There has been considerable 
improvement in physical condition such as microclimate, landuse, soil and moisture conditions, biological status and 
the quality of life. Large-scale canal irrigation in the arid region brought changes not only in the physical environment 
of the region but also in the social and economic condition of the residing population. The land use pattern has been 
changed after inception of canal and there has been a considerable changes in cropping pattern. The traditional crops 
have been replaced in irrigated area with crop like cotton, sugarcane, groundnut, rice in khrif and wheat, mustard, sugar 
beet and fodder crop in rabi season. The irrigation facilities have resulted in overall decrease of degenerated lands and 
an increase in lands under forest too. There is a considerable increase in land under habitation, irrigated area, cultivable 
area and net area sown.  
 
The canal region has also experienced some undesirable and unforeseen adverse environmental impacts. In absence of 
natural drainage, presence of hydrological barrier at shallow depth (0-20 m), large scale intensive canal irrigation , poor 
maintenance of canal and mismanagement of irrigation water had contributed in the creation of large number of adverse 
environmental effects. This is specially in the respect of seepage and water logging , development of soil salinity and 
marshy lands, continuous rise in water table , invasion of obnoxious weeds etc  relating to canal water these are 
affecting the whole ecology of this region . The problem of rising water table has contributed to the development of 
water logging and soil salinity as the primary adverse environmental impacts in the command area of this region. Salt 
affected waterlogged soil is considered to be an important growth constraint in fertile irrigated areas due to irrigation 
and subsequent environmental changes, which are critically established. 
             
The present study describes the assessment of water logging areas and saline / alkine affected areas of the IGNP 
command area. In this study 3 season data pertaining to different years of satellite data [IRS P6 LISS III 2005-07 and 
IRS IC/ID LISS 1995-96 and Land sat data 1985-86] were used along with collateral data. After ground truthing, the 
thematic maps were generated for water logging areas and saline / alkine affected areas of the IGNP command area. 
The paper also suggested the measures to control the water logging areas and saline / alkine affected areas in the IGNP 
command area. 
 

 
WATER QUALITY MONITORING AND MODELLING: A CASE STUDY OF LIDDER RIVER 

 
Irfan Rashid,  Shakil A. Romshoo and Shakeel A. Bhat  

PG Department of Geology & Geophysics, The University of Kashmir, Srinagar-190006, J & K 
E-mail: shakilrom@yahoo.com

 
The rivers are refuge to many plant and animal species and precious water resources. Unfortunately, rivers have long 
been used and abused for disposal of wastes viz; domestic, agricultural and industrial. Though the rivers have the 
capacity of self-purification, this capacity is altered by indiscriminate disposal of wastes into this important ecosystem 
leading to its destruction.  The Lidder River is of high economic importance to the area as it provides water for 
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irrigation and domestic use to the people inhabiting its watershed. Valley has many glaciers, grassy meadows, and 
gorges in its upper mountains. The streams arising from Kolahai Glacier and Sheshnag Lake join at Pahalgam to form 
the Lidder River. Currently, one of the visible problems within the stream is the high pollution load contributed by 
domestic, agricultural and tourism sectors especially during the peak tourist flow months of April-Oct. However, in 
order to verify this hypothesis, an assessment of the nutrient contribution of the upland areas in the watershed of Lidder 
is needed. In the present study, Hydrological Simulation Program - FORTRAN (HSPF) model was used for simulating 
nutrient pollution from both point as well as non-point sources. The HSPF is a set of computer codes that can simulate 
the hydrologic and associated water quality in streams and well-mixed impoundments. The model requires various 
datasets viz; Land Use/Land Cover data generated through image processing of LandSat ETM (2001) imagery, 90 m 
SRTM Digital Elevation Model, Water Quality Data and Hydro-meteorological data. A total of 12 water quality 
parameters were analyzed which include pH, DO, BOD, Free CO2, Nitrate Nitrogen ortho-phosphate Phosphorous. A 
total of 16 Land Use/Land Covers were classified. The dominant Land Use/Land Covers being exposed rock (24.85%), 
dense forest (24.66%) and sparse forest (15.38%) followed by agriculture, pastures, scrub, etc.  During the study, 
maximum nutrient concentration was observed in the months of July and August because of heavy tourist influx 
(including pilgrimage tourism to Amarnath) into the Lidder Valley. For example, maximum concentration of Nitrate 
Nitrogen - 325 µg/L was observed at Site 8 in the month of July while its lowest concentration -160 µg/L was observed 
at Site 1 in the month of October. Similarly, maximum BOD (26.6 g/L) was observed at Site 8 in the month of July as 
compared to the lowest concentration (14 mg/L) in the month of October at Site 1. Moreover, agricultural activities are 
also responsible for the deteriorating Water Quality of Lidder. A total of 8 sites were selected for the present study 
along the length of the river, which revealed maximum nutrient concentration in the months of July and August 
attributed to heavy tourist influx during these months. The model was run for different points in time and space and did 
provide a deeper insight into the physiochemical characteristics of the stream in the watershed and their contributing 
sources and mechanisms.  
 
 

GEOMATICS IN BIODIVERSITY ASSESSMENT AND MANAGEMENT 
 

Pratibha Singh 
G.B. Pant University of Agriculture & Technology, Pantnagar (Uttarakhand) 

E-mail: singh_pratibha710@yahoo.com
 
India has a great wealth of biological diversity in its forests, wetlands and in marine areas. Human activities since the 
beginning of the industrial revolution have led to unprecedented changes in the chemical composition of the earth’s 
atmosphere resulting in a great threat to biodiversity. The importance of these biological resources cannot be 
underestimated for the continued welfare of human beings. The essence of managing biodiversity areas needs a 
comprehensive knowledge of flora and fauna (biota), an undisputed resource of scenic beauty, wildlife habitat, and 
overall ecosystem function. One of the major obstacles to biodiversity monitoring in many places of the world is the 
lack of appropriate information and data. Efficient management of biodiversity resources in nature reserves requires 
accurate and the latest information to determine the type of land cover and land use over time.  Explaining patterns of 
species diversity at the species level is one of the most complex problems in ecology because diversity is usually the 
outcome of many contributing factors whose relative importance varies with spatial and temporal scale. Recently, there 
has been a revolution in the availability of information and in the development and application of tools for managing 
information. Information needs for biodiversity are many and varied. Any database that deals with biodiversity 
information has to be geographically based, and able to predict where new populations of endangered species with a 
limited known range might be expected, indicating potential hotspots. The Geographical Information System (GIS) in 
conjunction with numerous remote sensing methodologies and computer-based automated field mapping techniques 
have been indispensable tools which accommodates large varieties of spatial and aspatial (attribute) data in the process 
of creating an up-to-date database. It is particularly useful for targeting surveys and monitoring schemes, mapping and 
analyzing biodiversity data, such as the distribution of species, identifying hotspots and areas and other such related 
attributes. 
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SOLID WASTE DISPOSAL SITE SELECTION USING REMOTE SENSING AND GEOGRAPHIC 
INFORMATION SYSTEMS (GIS) TECHNIQUES- A CASE STUDY 

 

V. M. Rokade 
School of Environmental and Earth Sciences, North Maharashtra University, Jalgaon- 425 001 

E-mail: vishu_mr@rediffmail.com
 

Satellite remote sensing is widely accepted as a smart technique to study the environment related problems. The present 
study deals with the mapping solid waste disposal system of the chandrapur city. Presently it is done by dump method; 
it is creating a number of environmental problems like air and water pollution and transmission of communicable 
diseases. It has been resolved, therefore, that all existing dump sites would be closed and solid waste would be disposed 
off in landfill, multidisciplinary professionals identify several possible sites based on obvious advantageous features of 
the area (eg. Near major roads,) sparsely study (eg. Geotechnical studies to finally locate the optimum sites).  With the 
help of high resolution remote sensing data different thematic maps like Land Use/ Land Cover, road network, drainage 
pattern, geological map, geomorphologic maps etc have been generated.  
 
A GIS is a digital database management system which distributed data from various sources. The GIS effectively 
stores, retrievers, analyzes, and displays the collected information according to the specifications of the user or analyst. 
The relevant environmental and cultural data area then collected from analogue maps, satellite images and field 
surveys. As soon as these data are converted to digital form, they are analyzed using GIS analytical functions. And after 
GIS analysis modeling was done to produce a final map showing the areas meeting all the criteria of the optimum sites 
for solid waste disposal. This research aims to demonstrate the potential and efficiency of remote sensing and GIS 
technology for solving man created environmental problems.  
 

 
SEBAL BASED ESTIMATION OF EVAPOTRANSPIRATION USING WAVELET TRANSFORM 

 

R Thenmozhi and D. Thirumalai vasan  
Institute of Remote sensing, Anna university, Chennai, Tamail Nadu, India 

E-mail: shreethenu@gmail.com
 
Evapotranspiration (ET) is the total water loss from the land surface to the atmosphere, both evaporated from the 
surface and transpired by the vegetation. Providing reliable forecasts of evapotranspiration (ET) at the farm level is a 
key element toward efficient water management in irrigated basins. Evapotranspiration calculations based on the 
remote sensing data have been developed rapidly for the last 20 years, and several methods have been adopted by 
different research groups. This study, presents the SEBAL (Surface Energy Balance Algorithm for Land) algorithm to 
estimate actual evapotranspiration at the spatial resolution of the high resolution image.  
 
SEBAL is an image-processing model comprised of several computational sub models that calculate the 
evapotranspiration and other energy exchanges at the earth surface. SEBAL uses digital image data collected by remote 
sensing satellites measuring thermal infrared radiation in addition to visible and near-infrared. Thermal image is a key 
requirement for estimating evapotranspiration. The estimation of ET is limited to the spatial resolution of the thermal 
images. Hence enhancement of spatial resolution of the thermal image is carried out. 
 
Spatial resolution enhancement of the thermal image is carried out by multi resolution approach. In this study the 
wavelet transform analysis is carried out. Decomposing and reconstructing processes are done using wavelet transform. 
SEBAL analysis is also computed for this image. Finally the ET comparison is made for analysis. 
 

 
VEGETATION STRUCTURE, COMPOSITION AND LANDUSE/LANDCOVER CHANGES 

USING IRS SATELLITE DATA FOR BANDHAVGARH TIGER RESERVE, CENTRAL INDIA 
 

Panna Lal1, V.B. Mathur1, Qamar Qureshi2 and M.M. Kimothi2 

1Wildlife Institute of India, Dehradun 2
2Uttarakhand Space Application Centre, Dehradun 

E-mail: plal_usac@yahoo.co.in  
 

The study has covered the physical, floral and faunal aspects of Tiger Reserve. The Tiger Reserve comprises two 
management units viz. Bandhavgarh National Park (448.84 km2) and Panpatha Wildlife Sanctuary (245.84 km2). The 
Bandhavgarh Tiger Reserve is located in Umaria district of Madhya Pradesh (between 230 30’ 00” N to 230 57’ 00” N 
latitude and 800 47’ 15” E to 810 11’ 45” E longitude). 
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The vegetation structure and composition were studied by laying 200 sample plots and species associations were 
determined using “Nearest Neighbor’ method. There are 5 major vegetation associations viz  Sal, Teak, Bamboo, Khair 
and a mixed association of 17 species.  Species Richness and Diversity Index were also calculated.  Tala and Magdhi 
Ranges have higher Species Richness and Diversity Index compared to Khitauli and Panpatha Ranges, mainly because 
of good forest cover and availability of water sources.  The overall Species Richness is 15.49+ 2.35; Evenness Index is 
0.93 + 0.02 and Diversity Index is 1.10 + 0.08.  
 
Landuse/Landcover mapping plays a very important role in natural resource management. In this study, a detailed 
landuse/landcover analyses has been carried out using remotely sensed data and ground truthing. Mapping of major 
landuse/landcover categories was done using satellite data (FCC of digital IRS 1A, 1B and 1C, Nov/Dec 1988, 1994 
and 2000). A total of 12 classes, 7 in forest area and 5 in non-forest were mapped. Area under different 
landuse/landcover categories has been determined. The major forest types are Sal forest, mixed forest, Open Mixed 
forest, Bamboo, Grassland, Riparian, Scrubland and the major non-forest types are Rocky outcrops, Plantation, 
Habitation, Agriculture and Water bodies. In year 1988, forest area was 92.68% and non-forest area was 7.32%. In year 
1994, forest area was 92.03% and non-forest area was 7.97%. In year 2000, forest area was 91.54% and non-forest area 
was 8.46%. The satellite data has been digitally interpreted in this study.  
   

 
A GIS- BASED HABITAT SUITABILITY MAPPING OF PITTOSPORUM ERIOCARPUM ROYLE; 

AN ENDEMIC SHRUB IN MUSSOORIE HIMALAYA, INDIA 
 

Hitendra Padalia, Rupesh Ranjan Bharti and K. P. Sharma 
Regional Remote Sensing Service Centre (RRSSC) 

Indian Space Research Organization (ISRO), 4- Kalidas Road, Dehradun-248001 
E-mail: hiten_pa@yahoo.co.in

 
This study utilizes geostatistical tools in the habitat suitability modeling of Pittosporum eriocarpum Royle (Family: 
Pittosoraceae), restricted to a narrow topographic and biogeographic complex, is an endangered and endemic shrub 
species of the Mussoorie Himalaya. Though, considered as narrowly distributed to Lower Mussoorie hills and Doon 
valley in Western Himalaya, nevertheless, its local scale spatial distribution limits are unknown. We model probable 
spatial distribution based on presence/ absence data of P. eriocarpum in relation to the locally operating habitats factors 
using binomial logistic regression. Data on habitat themes was complied from published maps, interpretations of 
satellite imageries and field studies. We report that scarce population of P. eriocarpum Royle is significantly correlated 
with the habitats characteristics in the native distribution range of species. Based on habitat suitability model, study also 
draw evidence that decades old habitat degradation led to species decline and confinement to relatively undisturbed 
localities, and therefore, emphasizes conservation prioritization of undisturbed ecosystems in Mussoorie Himalaya.  
 

 
THE DYNAMIC RESPONSE OF KOLOHAI GLACIER TO CLIMATE CHANGE 

Asifa Rashid and Shakil .A. Romshoo 
Department of Geology and Geophysics, 
University of Kashmir, Srinagar-190006 

E-mail: shakilrom@yahoo.com
 
Glaciers are one of the important components of  the global water resources and are also key indicators of climate 
change. The glaciers provide a wealth of information about  how climatic and other components of the earth system 
have changed in the past. Interest in worldwide monitoring of glaciers has grown as evidence of rapid glacier recession 
in many regions of the world . The recognized need for a comprehensive assessment of the world’s glaciers is driving 
efforts to devise and refine methods of extracting glacier information from satellite data. Due to adverse weather 
conditions and limited time availability for detailed glacier studies,  Remote sensing is of immense value for 
glaciological studies  e.g.,  measuring the spatial extent, mass balance and variations in the terminus of the glacier. 
Present study was carried out for kolohai glacier of lidder valley of the Kashmir Himalaya.This study is an attempt to 
reconstruct glacier fluctuations in response to climate changes through time series. A series of multi-date imageries 
since 1992 to 2005 was used for mapping the changes in geometry and dynamics of glacier.  Topographic maps (1969), 
LANDSAT-ETM and IRS-LISS-III imageries and high resolution DEM were used to conduct this study. The focus of 
the methodology is to calculate the changes in areal extent, the ELA variations of the glacier over the referenced time 
period and to determine the AAR of glacier, this was done by   manual delineation, segmentation, and ratio of images 
to delineate changes .The study revealed that the kolohai glacier shows more than 16% recession in terms of spatial 
extent during the study period (1969-007) and variations in the terminus of the glacier in response to climate change. 
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ASSESSING THE IMPACTS OF LAND USE AND LAND COVER CHANGES ON WATER 

QUALITY 
 

Gowhar Meraj and Shakil Ahmad Romshoo, 
Department of Geology and Geophysics, University of Kashmir, Srinagar 190006. 

E-mail: gowharmeraj@gmail.com
 

The present work is an attempt to assess impact of land use and land cover changes, particularly increase of land under 
agriculture and horticulture, on water quality. The study was conducted in the South Kashmir region of the state of 
Jammu and Kashmir on the river Jhelum. The methodology consisted of classifying the area into different land use 
/land cover categories using satellite remote sensing data for two different dates. First, the land use and land cover 
information was generated from the remotely sensed data (IRS P6 LISS-III) for the year 2005. In order to improve the 
accuracy of the classified land cover data, two season image of the same year was used for analysis. The land cover 
data was then compared with land cover information generated for the area from the LANDSAT TM 1990. Standard 
NNRMS classification scheme was adopted for land cover generation from the satellite data. Onscreen digitization 
methodology was chosen for classification of the satellite data at 1:50,000 scale. More than 50% of the study area is 
covered by different vegetation types. The area was classified into 13 categories of land use / land cover from 2005 data 
viz, Agriculture(9.46%), Himalayan Dry Temperature forests(34.56%), Mixed Plantation(2.97%), Orchards(7.88%), 
Moist Alpine Pasture(1.56%), Open Scrub(4.47%), Moist Alpine Scrub(10.31%), Settlements(0.40%), Swampy Grass 
lands(0.09%), Long Fallow / Barren Land(5.81%), Snow(16.31%), Water Body(1.53%), Bare Rock(4.65%). The 
comparison with 1990 data showed that the land under Agriculture has decreased almost more than half of what it used 
to be in 1990 whereas land under built up has doubled since. Forest area has also decreased by more than twenty 
thousand hectares but nevertheless the % decrease was found to be less in this case when compared to other categories. 
Swampy grassland / Waste land area was found to have been decreased almost half. Analysis showed that large part of 
land under agriculture has been directly transformed into horticulture. It was decided to study its impacts on the water 
quality in the area. Since reckless application of pesticides and fungicides is restored to by the growers, the increase in 
the area under the horticulture crops has resulted into deteriorating water quality in the rivers. The increase in 
horticulture was compared with the water quality data in the region and it was found that the use of pesticides, 
fungicides and the fertilizers have appreciably increased the chemical pollution of the water resources in the area.  
 

 
CLIMATE CHANGE AND SNOWMELT RUNOFF IN A MOUNTAINOUS KASHMIR 

HIMALAYAN BASIN 
 

*Reyaz Ahmad Dar and * Shakil Ahmad Romshoo 
*Department of geology and Geophysics* 

University of Kashmir Hazratbal, Srinagar-190006 
E-mail: reyaz_sopore786@ yahoo.co.in

 
Snow and ice are of enormous hydrological, ecological and economic importance at local, regional and continental 
scale. For the state of Jammu and Kashmir; the snowmelt runoff forms the backbone of the economy. Agriculture, 
tourism, and horticulture sectors that contribute predominantly to the GDP of the state are entirely dependent on the 
snowmelt runoff. In light of the receding glaciers in the Kashmir Himalayas and the depletion of snow precipitation due 
to climate change, it is important to assess the availability of water resources for different sectors of economy. In light 
of the economic and scientific importance of these glaciers, it is imperative to periodically assess their water potential 
and availability of water resources for various sectors. Lidder valley, a famous pilgrimage destination, located in the 
southeastern part of the state of Jammu & Kashmir, was selected for conducting snowmelt runoff studies .The 
catchment is spread over an area of 1263 sq. Km and the elevation ranges from 1500-5500m above sea level. A 
considerable area of the catchment remains under the snow cover throughout the year especially during the winter 
months. The present research describes the integration of remote sensing (RS), Geographical information system (GIS), 
hydro-meteorological data, field observations and SRM (Snow melt –Runoff Model) for estimation of snow melt runoff 
and associated processes. The snowmelt-Runoff Model (SRM), used in this research, is designed to simulate and 
forecast daily stream flow in mountain basins where snowmelt is a major runoff factor .The model was initiated with an 
estimated discharge value and run for an unlimited number of days using temperature, precipitation and snow covered 
area. The SRM parameters were calibrated by historical data obtained from the nearest hydro-meteorological station 
located at Pahalgam .The requisite parameters like runoff coefficient, degree-day factor, temperature lapse rate, critical 
temperature, rainfall contribution area, recession coefficient, lag time were estimated using standard procedures and 
methods. Snowmelt runoff was estimated for a period of 2002-2003 and the model results calibrated to arrive at the 
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final daily estimates. Some of the data required to run the model like snow properties, were taken from the literature. 
Multi-temporal satellite images for the hydrological year 2002-2003 from Landsat TM & Landsat MSS were used for 
snow cover extraction. Satellite data was used to define the snow line and snow depletion curves for different elevation 
zones .The snow covered area and its depletion with time were determined and stream discharge data was used for 
calibration and validation of the SRM. For the hydrological analysis, the available discharge data measured at the 
Pahalgam station was used for analysis. Rainfall and temperature data was extrapolated to various elevation zones for 
the Pahalgam valley with the help of digital elevation model (DEM). The model was run for different micro-
watersheds. For one of the micro watersheds, average computed runoff is 9.587(m3/s) compared to the average 
measured runoff 9.782 (m3/s). The simulations show good agreement with the observations. The model is being run in 
other micro-watersheds to estimate the total snowmelt runoff from the watershed. Results obtained so for, have 
revealed that SRM is a suitable tool to calculate runoff using hydro meteorological data and remote sensing derived 
snow cover maps. 
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