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EDITORIAL COMMITTEE

Dr. K Radhakrishnan has taken over as 
Director, National Remote Sensing Agency 
(NRSA) of the Department of Space. He 
took over charge on November 7, 2005 
from Dr R R Navalgund, who is now the 
Director of Space Application Centre, 
Ahmedabad.

Dr. Radhakrishnan is a  graduate in Electrical Engineering from 
Kerala University (1970), PGDM from the Indian Institute of 
Management, Bangalore (1976) and PhD [Strategies for the 
Management of the Indian Earth Observation System] from the 
Indian Institute of Technology, Kharagpur (2000). He is a 
versatile person with a distinguished career at Indian Space 
Research Organisation (1971-2000). He is the founder Director 
of  Indian National Centre for Ocean Information Services. He 
has served the Space fraternity in a number of position viz. 
Mission Director of Integrated Mission for Sustainable 
Development, Deputy Director of National Remote Sensing 
Agency, Director, Regional Remote Sensing Service Centres 
(RRSSCs). Internationally,  he has served as Vice Chairman of 
the Intergovernmental Oceanographic Commission (IOC of 
UNESCO) for 2001-2003 and 2003-2005, Member, Global 
Oceanic Observation System Review Group of IOC for a 
Comprehensive Review of the Structure of Global Ocean 
Observing System; Chairman, Development Committee for 
GOOS Regional alliance in Indian Ocean (IOGOOS); Chairman 
IOGOOS for 2002-04 and 2004-06. 

IIRS family heartily welcomes the new Director NRSA.

Dr. K Radhakrishnan
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New Director NRSA..........

Farewell Dr. R.R. Navalgund

Remote Sensing: An Overview for Decision Makers Course- 2005

FAO-IIRS Global Land Cover Network-LCCS Course
A special course to popularize the Global Land Cover Classification System 
(LCCS) proposed by the Food and Agriculture Organization (FAO), Rome 
was organized by Forestry and Ecology Division, from 19-23 December, 
2005 at IIRS. The course aimed at the understanding the scope and use of 
this new classification system in Indian context and orientation of the Indian 
land cover classification specialists on the use of GeoVIS software, 
developed by FAO for this purpose. Eleven course participants from CRIDA, 
Hyderabad; NRSA, Hyderabad; CAZRI, Jodhpur; RRSSC-J, Jodhpur; IASRI, 
New Delhi; ARSAC, Guwahati; FSI, Dehradun; and IIRS, Dehradun were 
selected for this course. The course had one FAO faculty namely Dr. Craig 
von Hegan to familiarize the course participants on the global land cover 
concept and GeoVIS usage. The participants were exposed to both lectures 
and hands-on practice on PCs. At the end of the course, the participants felt 
that Global Land Cover Classification System will harmonize and unify the 

land classification efforts across continents.  They found GeoVIS not only useful but also user-friendly. It was also expressed by all that a follow-up in 
different geographic zones, using satellite imagery should be taken to understand implementation of the LCCS and GeoVIS and the problems 
encountered by different experts should be exchanged in a future meeting at IIRS.  From FAO side, the course was coordinated by Dr. K.D. Singh. The 
course was funded by FAO, Rome through its India Office at New Delhi.

S.P.S. KushwahaS.P.S. Kushwaha

This is a regular special course conducted by this institute every year since 
early 80's. We are witnessing a paradigm shift in the state of Information 
Technology and its applications throughout the world. The objective of this 
course is to give a brief idea about the latest know-how on remote sensing, 
GIS and GPS technology and their applications in natural resources 
inventory, monitoring and management to the resource managers in 
particular decision makers', which goes a long way in decision making and 
policy framing.

The most recent course was organized during September 20 to 23, 2005 and 
the response for participation was overwhelming. Nineteen (19) senior 
technocrats, Scientists from various central and state Government 
Organizations / Institutes / Universities across the whole country 
participated in this course. The training programme was designed by the 

highly experienced and well trained faculty members of IIRS in  an integrated manner incorporating the basic technology topics of Remote Sensing, 
GIS and GPS along with all the major natural resources applications disciplines. To supplement the learning process digital copy of the lectures and 
practical demonstrations/case studies were also provided to all the participants in CDs. The contents and methodology adopted for the course were 
highly appreciated by the participants.

S.K. SahaS.K. Saha

rd
3  batch of M.Sc Geoinformatics degree course, which started in July 2004, concluded successfully at IIRS on 12th January 2006 with the 
collaboration of ITC, Enschede, The Netherlands after 18 months of dedicated effort, coordination and hardwork. There were 3 Govt. candidates (1-
Tamil Nadu Forest Department, 1-Maharastra Forest Department, 1-Orissa Water Resources Department) and 5 private candidates in the course. 
The students went to ITC during theoretical modules (April to June, 05) with the 5 fellowship provided by ITC and 3 candidates arrange the fellowship 
by Tamil Nadu Government, Tea Research Association, third candidate by his own resource. The research proposal was evaluated and approved by 
ITC Research board. After that, the students pursued their 6 months research thesis at IIRS.  Students progress was monitored regularly and Mid-
Term evaluation was also done by ITC-IIRS experts. Prof. Dr. Alfred Stien from ITC evaluated the students progress during Mid-Term Evaluation. 

The student Research thesis focussed on following topics:

Master of Science in Geoinformatics & 
Future Collaborations between IIRS & ITC

• Spatial Data Mining for drought monitoring: an approach using temporal NDVI and rainfall relationship (Aditi Sharma)

• Comparative Evaluation of the algorithms for land cover mapping using Hyper spectral Data (Uttam Kumar)

• Satellite based analysis of land use / land cover and vegetation density on surface temperature regime of Delhi, India (Javed Mallick)

• Assessment of Tea bush health and yield using geospatial techniques (Rishiraj Dutta)

• Detecting and discriminating Lantana using multi-sensor images for improving FCD mapper methodology (Rashmi Kandwal)

• Role of Geoinformation technology in strengthening the Planning Process of Forestry Sector in India (Shivaji Ganpat Chavan)

• An Analysis using LISS III data for  estimating water demand for rice cropping in parts 
of Hirakud Command area, Orissa (Ambuja Ballav Nayak)

A farewell function was organised at IIRS during the visit of Mrs. & 
Dr. R.R. Navalgund Director, SAC, Ahmedabad on 19 January 
2006. We also congratulate Dr. R. R. Navalgund and wish him 
good luck in all his endeavours
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thIn the afternoon of 12  January 2006, “Graduation Ceremony” was 
organized. Dr. N.S. Virdi, Ex- Director, Wadia Institute of Himalayan 
Geology, graced the occasion as the chief guest. Prof. Dr. M.G. Vosselman, 
Prof. Dr. Menno-Jan Kraak and Prof. Dr. Freek Van der Meer from ITC 
have participated in the function.  The M.Sc degree certificate was 
distributed to students along with a customary ITC memento. On 

th
13  January 2006 a half-day seminar on “Recent Technological 
Trends in Geoinformatics & its Applications in Geohazards” 
sponsored by CSSTEAP was conducted in order to make the student 
community of CSSTE-AP & IIRS to know about the research done 
under M.Sc programme. ITC professors chaired the session and also 
presented their invited talks.

The efforts put on by IIRS & ITC staffs and other guest lecturers are 
thappreciated and duly acknowledged. Currently our 4  batch of M.Sc 

Geoinformatics course is running. Actually the agreement between 
IIRS-ITC to run M.Sc Geoinformatics was only for 4 batches (2002-
2005) initially, but after the success of our joint efforts, recently an 
agreement was signed between IIRS and ITC to continue the 
programme from 2006 to 2010, in which MSc degrees will be 
awarded by ITC and the P.G. Diploma in Geoinformatics and Geo-
Hazards  will be a joint logo program of IIRS and ITC. Under this new 

th
agreement our 5  batch of Joint M.Sc & PG Diploma in 
Geoinformatics will start in July, 2006 along with other IIRS 
Certificate courses. 

C. Jeganathan & P.L.N. RajuC. Jeganathan & P.L.N. Raju

rd                  Final Graduation Ceremony of 3   batch of M.Sc Geoinformatics 

                        Address by Prof. Vosselman during the Convocation

On 12 January, 06 second batch of 8 M.Sc. students have successfully completed their M.Sc. course in Hazard & Risk Analysis which is a joint course 
between IIRS and ITC. This course was introduced at IIRS as a part of the then ongoing GEONEDIS project between IIRS and ITC. This course was 
originally planned up to PG Diploma level only for 2 years (2001-2003) and then it was upgraded to M.Sc. level. The first batch of M.Sc.(EADM) 
completed on 11 Feb, 05. This course started on 5 th July, 2004 with participants of Awareness course of 2 weeks, Certificate course of 4 months, PG 
Diploma course of 10 months and Master of Science course of 18 months duration. After completion of all other courses 8 participants continued for 
their M.Sc. All 8 participants are self-financed candidates.

This course was organized as about 16 modules of 3 weeks duration and a dissertation of 6 months duration. Out of 16 modules, 12 modules and 
dissertation were conducted at IIRS and 4 modules were conducted in ITC, The Netherlands during 14 Feb to 13 May, 2004. Among 8 participants, 5 
course participants were provided necessary funds to visit ITC, Netherlands by ITC Directorate, 1 fellowship was provided by CASITA Project, 1 
fellowship was provided by International Tropical Timber Organisation (ITTO), Japan and 1 student has paid her self. The 12 modules were 
conducted almost by all the faculty of IIRS  from various divisions, under the guidance of 12 module co-ordinators.

The officer trainees after successful completion of the course work and have taken up the research work in June, 05. They have worked on the 
following topics.

M.Sc. in Hazard & Risk Analysis  
- A joint educational programme with ITC, Netherlands

Satellite Based Monitoring Of The Changes In The Mangroves And Other Vegetation Types In South 
Eastern Coast of India - A Tsunami Related Study ( Ms. Barnali Chatterjee)

Evaluation of Fire Hazard and Risk Assessment in Chilla Range and its surrounds of Rajaji National Park 
 A Remote Sensing and GIS Approach  (Ms. Sindhu Rathaur)

Assessment and Modeling the impact of Tsunami waves in the Nagapattinam coast of India using 
Geoinformation and Tunami N2 source code   (Rahul Srivastava)

Drought Risk Evaluation Using Remote Sensing And GIS : A Case Study of Gujarat ( Ms. Parul Chopra)

Estimating the severity and duration of drought stress on crop production using MODIS satellite data 
and meteorological data (Bikash R. Parida)

Reconstruction of the 2003 Daya River flood, using multi-resolution & multi-temporal satellite imagery  (Oinam Bakim Chandra)

Earthquake Risk Assessment for Buildings  -  Applicability of HAZUS Model in Dehradun city, India (Brijesh Gulati)

Effect of Vegetation on Debris Flow Initiation (Sekhar L.K.)

V. HariprasadV. Hariprasad

Ice on Moon: A Study from Clementine Bistatic Radar Experiment

The Moon is the only natural satellite of Earth. Called Luna by the Romans, Selene and Artemis by the Greeks, and Chandrma by Hindus and many 
other names in other mythologies. In the summer of 1994, the Moon was very extensively mapped by the little spacecraft Clementine and again in 

5,6
1999 by Lunar Prospector. Water/Ice studies on moon: First evidence of possible water/ice presence on moon was proposed by Watson et.al , and 

1J.R.Arnold  in which origin of lunar ice and theory for behavior of lunar volatiles was proposed. The presence of lunar ice was confirmed by the 
3Bistatic Radar Experiment of the Clementine mission by Nozette, S et al  in 1994. Chadrayaan-1 Mission, the first Indian mission to moon will be 

carrying out global chemical, mineralogical and topographical study of the moon. The high resolution study of lunar poles will be carried using 
imaging and X-ray instruments. Based on the results of Clementine Bistatic Radar Experiment (1994) and hydrogen abundance mapping from 
lunar prospector (1999) mission, the crater Peary on the North Pole and crater Shackleton in South Pole Aitken basin will be studied in detail for 
possible water ice studies. The brief description of the Clementine Bistatic Radar Experiment is given in this article. Clementine Bistatic Radar 

 Experiment: This experiment measured the magnitude and polarization of the radar echo versusBistatic angle,, for selected lunar areas. The radio 
waves are reflected from planetary surfaces differently depending on the compositional make up of those surfaces. Specifically, radio waves are 
scattered in all directions by reflection from surfaces made up of ground-up rock (as are the terrestrial planets, which include most of the Moon, 
Mercury, Venus, Mars, and the asteroids), while radio waves are reflected more coherently from ice surfaces (the polar caps of Mercury and Mars 
and the icy surfaces of Jupiter's satellites Europa, Ganymede, and Callisto). This happens because ice acts as a partly transparent medium for radio 
waves. The Clementine mission used the radio transmitter aboard the spacecraft to beam radio waves into the dark and lighted regions of the South 
Pole (South Pole Aitkin -SPA Basin) of the Moon, into of the South Pole, and elsewhere on the Moon for comparison. 

The figure is a mosaic of the south polar region of the Moon. Permanently dark areas are shown in red. Two radar tracks (in green) are shown for 

Fig. 1: Clementine photographic mosaic of the Moon's South Polar region

(Courtesy of Lunar and Planetary
Institute, basemap from the 
Clementine Project;
USGS image processing)
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orbits 235 (non-dark region) and orbit 234 (directly over the dark areas) are shown for comparision. The permanently dark regions around the 
South Pole have the radar reflectance properties of ice, rather than the ground-up rock powder characteristic of the rest of the Moon's surface. 
Additional data taken on orbits where the reflected radio spots were not over these South Polar Regions and at the North Pole do not show this ice 
signature. 

1. Arnold, James R., 1979, Ice in the Lunar Polar Regions, Journal of Geophysical Research, vol. 84, no. B10, p. 5659-5667.

2. Narendra Bhandari (2004). “Scientific challenges of Chandrayaan-1: The Indian lunar polar orbiter mission”. Current Science, 86, No.11, 1489-1498
3. Nozette, S., Lichtenberg, C.L., Spudis, P.D., Bonner, R., Ort, W., Malaret, E., Robinson, M., and Shoemaker, E.M., 1996, The Clementine Bistatic Radar 
Experiment, Science, vol. 274, p. 1495-1498.

4. Spudis, P. D. 1996. Ice on the bone dry Moon. Planetary Science Research Discoveries http://www.psrd.hawaii.edu/Dec96/Iceon Moon.html. accessed in 
October 2005

5. Watson, K.B., Murray, B.C., and Harrison Brown, “The Behavior of volatiles on lunar surface”.  J. Geophysical Research, 66, 3033-3045, 1961.    
6. Watson, K.B., Murray, B.C. “On presence of ice on moon” Journal of Geophysical Research, 66, 1598-1600, 1961. Narendra Bhandari, N. Shrivastava and 
D.Dhingra (2004) “Prime Lunar targets for High Resolution Study by Chandrayaan -1”. ICEUM-06-Abstract. pp 63. 

Praveen Kumar Thakur Praveen Kumar Thakur 

Geoinformatics: from mapping to Animal Husbandry

In the last four decades, Geoinformatics technology has proven its application potential in varied fields of concern to human life starting from 
mapping of natural resources to commercial areas. Applications of Geoinformatics to Health sector started in 1990s in western part of the world, 
which has opened up another arena of application in Veterinary Sciences. Research and developments show that Geographical Information Systems 
along with GPS and Remote Sensing technology are increasingly being used in epidemiological studies of animal diseases.  

Animal husbandry, the agricultural practice of breeding and raising livestock, is a rich industry having a huge turn over of crores of Rupees. But due 
to animal diseases, a remarkable percentage is lost every year. Timely Quantification of threat due to animal disease, identification of areas where it 
exists, and probable areas which may be affected in future, and prioritization of areas for control measures, are some of the important issues of 
concern to animal husbandry departments.  

Geoinformatics technology is being used increasingly to study the spatial and temporal patterns of disease. Geographical information system (GIS) 
facilitates the incorporation of spatial relationships into epidemiological investigations of animal diseases. A range of very varied data sources from 
GPS and Remote Sensing, Meteorology departments and field surveys can be combined which describe different aspect of the environment of 
animals. Output generated by GIS in map format has the particular advantage of allowing implicit representation of spatial dependence relationships 
in an intuitive manner. In addition, the use of GIS and RS to identify environmental features allows determination of risk factors and delimitation of 
areas at risk, permitting more rational allocation of resources for cost-effective control.  GIS can be used to display quickly, clearly, and analytically 
the spatial and/or temporal distribution of disease data. 

With the wide range of spatial analysis and modelling capabilities that Geoinformatics technology offers, it can play a vital role in reducing the loss 
due to animal disease through establishment of disease monitoring and surveillance system. Having good disease data in a GIS domain along with 
satellite data and other environmental data can help in understanding the distribution of disease, and its associations with weather conditions, 
ecological zones and geographic features such as rivers, roads and anthropologic activities. Studies of disease data can, on a long term basis may also 
reveal cyclical tendencies, climate changes and it may be possible to develop predictive models for spread of disease, which in combination with 
economic data can lead to inferences about the economic impacts of diseases including cost and benefit analysis. The 'What if' scenarios can be 
generated allowing for an intelligent choice of control measures.  All the information generated can be used for developing a planning support 
system which can help evaluating different strategies prioritizing treatment and control mechanisms in the highly affected areas to prevent the 
spread of infectious diseases. Progress of disease control and eradication efforts can also be monitored.

In conclusion, Geoinformatics can help the Animal Husbandry Industry at several stages starting from recording and reporting information, to 
predict epidemic emergency, to modelling disease spread, and finally in planning control strategies.

Vandita Srivastava and P.L.N. RajuVandita Srivastava and P.L.N. Raju

Geospatial Tools for Wildlife Management

The Forestry and Ecology Division, IIRS last year undertook a project on Evaluation of Tansa Wildlife Sanctuary in Thane district of Maharashtra 
for reintroduction of herbivores in the Sanctuary. The study was supported by Government of Maharashtra, Forest Department through its office of 
the Chief Conservator of Forests (Wildlife), Mumbai. The Tansa WLS is located 90 km north of Mumbai on the Western Ghat hill range. The past 
history of Tansa forest suggest the presence of a large number of wild animals including herbivores and carnivores. Tansa is the mute witness of the 
human needs and the greed, resulting in widespread degradation and depletion of forests; with progressive encroachment of the forests by humans 
and their cattle, the wild animals have diminished. The Forest Department of the Maharashtra Government has been contemplating to re-introduce 
the herbivores, and of course at a latter stage the carnivores, in Tansa in order to restore the wildlife habitat and complete the food chain, typical to 
that area. So when we received the request from the Chief Conservator of Forests (Wildlife) based at Mumbai, we were more than motivated to 
contribute towards the cause of wildlife, putting to use our expertise in wildlife habitat modelling using geospatial tools. The study, spanning nearly 
four months, was interesting from the angle that it involved modelling the wildlife habitat for the animal species, which do not exist at the moment 
thus, suggesting of a different approach than the usual multiple logistic regression-based modelling.

At the end of this study, the forest type, forest density, settlement and road network, drainage and water body maps, fodder/browse availability and 
habitat suitability maps on 1:50,000 scale were handed over to the Chief Conservator of Forest (Wildlife), Mumbai and digital database was 
transferred to them for future use/working. We are happy to have the following feedback from the CCF (WL), Mumbai which reads “I have received 
all habitat suitability maps and a CD-ROM containing the thematic maps of Tansa Wildlife Sanctuary.  I am very thankful for your kind 
cooperation. These maps will certainly help in better management of Tansa WLS, which at present is facing a number of problems due to biotic 
pressure. I am hopeful for getting your kind cooperation and support in future also”. The Forestry and Ecology Division feels happy to have 
contributed and helped the Wildlife Managers at Tansa in their endeavour to save the forests and the wildlife.

 S.P.S. Kushwaha S.P.S. Kushwaha

Baobab in India

'Huge Bonsai' curious looking trees called 'Kalpvraksh' caught attention during the fieldwork in 
Central India (DOS-DBT Project on Biodiversity Characterization in Central India using Remote 
Sensing and GIS) in the interiors of tribal areas near Asirgarh Fort (Central East Nimar) in Madhya 
Pradesh. The Adansonia, commonly known as 'biobab' occurs in warm tropics, is native of tropical 
Africa. It is named after French Surgeon Michel Adanson (1727-1806) who discovered the plant. It 
has been recorded from several parts of the world, like South Africa, warm parts of Limpopo 
Province, Botswana, Namibia, Mozambique and other tropical African countries. It is also found in 
Madagascar and Australia. Perhaps trees have been cultivated in several parts of the world including 
India. There are few records available from England. As far as the addition to the exotic biodiversity 
in Indian sub-continent is concerned, this is one of the several exotic species naturalized in India. 
Most of the species growing under natural conditions have sociological association with the other 
species  environment complex, and in general also have adapted to fairly a well-defined niche.

It is reported that Mandu king imported the plants and planted in his kingdom, a place presently in 
Madhya Pradesh in Central India. In India, it has been reported earlier from the Mumbai 
(Maharashtra) (numbering around forty), Hubli (W. Bengal), Allahabad (U. P.), Bijapur 
(Karnataka), and Mandu (M. P.). In Central India (M.P.) it has been reported from Bhopal, Dhar and 
Indore districts. Interestingly these have been planted either by rulers, activists or naturalists. The 
tree is worshiped during annual festival in India.

During recent surveys in Madhya Pradesh for biodiversity characterization studies a population of more than 20 trees was noticed in the Satpura 
Ranges of Khandwa region (East Nimar District) at an altitude of 489 m. It seems to have naturalized in the region and a few trees have attained the 
height of about 20 m. These plants are growing in the low lands near the Asirgarh Fort (southwards). Adansonia digitata L (Local  Names: Gorakh 
Imli, Khurasani Imli (Hindi); Baobab (English); Cream of Tarter Tree, Monkey Bread Tree, Sour Gourd, Lemonade Tree, Dead Rat Tree, Upside-
Down Tree). Trees are very tall. Trunk is huge up to 8 m in circumference which suddenly narrows makes it worth as a Avenue plantation.

Fig. Whole Tree with a person
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orbits 235 (non-dark region) and orbit 234 (directly over the dark areas) are shown for comparision. The permanently dark regions around the 
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reveal cyclical tendencies, climate changes and it may be possible to develop predictive models for spread of disease, which in combination with 
economic data can lead to inferences about the economic impacts of diseases including cost and benefit analysis. The 'What if' scenarios can be 
generated allowing for an intelligent choice of control measures.  All the information generated can be used for developing a planning support 
system which can help evaluating different strategies prioritizing treatment and control mechanisms in the highly affected areas to prevent the 
spread of infectious diseases. Progress of disease control and eradication efforts can also be monitored.
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Ranges of Khandwa region (East Nimar District) at an altitude of 489 m. It seems to have naturalized in the region and a few trees have attained the 
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Remarkable Features: There are no annual rings in their stem and their age is determined by using Carbon dating procedure. It is reported that it 
 

takes around 2000 years to attain 20 m diameter. This is known as Tree of Life because it never dies; when it dies it forms a heap of fiber making 
  people to believe that it is disintegrating. In Disney these are popularized as Lion King. Therefore it is known as the “Kalpvraksh” in India. It can be 

cultivated in the areas of higher rainfall. In India it grows in Semi Arid-Moist and Sub Humid-Dry bioclimatic regions and the vegetation is mainly 
Tropical Dry Deciduous.

Economic Importance: A literature survey produced long list of its uses and almost every part is useful. The baobab was declared a protected tree 
under the Forest Act in South Africa in 1941. It is an ideal tree to grow for shelter at storage barns, pubs, toilets, bus stops and other public places. The 
sub-acrid pulp of the fruit is edible. Fresh roots are edible. Stem wood of the baobab is soft, light yellow and spongy, and although it has been recorded 
as being used for making boxes in Africa, but in India this is not in practice. Wood is chewed for relieving thirst; human as well as certain animal eat at 
the time of drought or famine. Stem juice is reported for strengthening the body, as a symbol of fertility. Bark has strong fibers and used in mats, 
ropes, fishing nets, fishing lines, sacks as well as clothes in Africa but it is not in practice in India. Leaves are rich in Vitamin C, sugars, potassium 
tartrate and calcium. They are cooked fresh as a vegetable or dried and crushed for later use by local tribes. New leaves are used as vegetable. These 
are good fodder for cattle. Fruits contain tartaric acid and Vitamin C and are soaked in water to make a refreshing drink. It is known as 'bread' for 
monkeys and humans. Its flesh tastes like tamarind and used in place of cheese in pasta. Seeds are used as coffee substitute. These are eaten raw, 
boiled or roasted. Pollens are used as glue. In African Tribes tree trunk is used for mummification.

Gaurav Srivastava, Surendra Singh  and Sarnam Singh*
*Botanical Survey of India, Northern Circle, Dehra Dun 
Gaurav Srivastava, Surendra Singh  and Sarnam Singh

Aerosols Characterization over Dehradun

Atmospheric aerosols produce significant radiative effects by interacting with 
the down-welling solar and upwelling terrestrial radiation. Aerosols 
influence the Earth's radiation balance both directly and indirectly. A small 
volume of aerosol can absorb a fraction of the radiation and scatter a different 
fraction. The optical properties of aerosols are described by Extinction 
(scattering plus absorption), single scattering albedo (fraction of scattering 
from total extinction) and scattering phase function. The measurement of 
aerosol optical depth of a small volume of atmosphere  can be used to 
compute the characteristics of a whole aerosol layer or the entire 
atmosphere. Depending on the type of aerosol and there presence in the 
atmosphere, the radiative forcing can be negative or positive. The aerosol 
optical depth depends on wavelength which in turn derives information 
about Aerosol Size distribution

In order to understand the above feature and their climate implications on regional scale, climatological models of aerosol optical depth and size 
distribution as well as their long term trends have to be obtained.  Such information is scare over the tropics, particularly over the Indian Sub-
continent and adjoining regions.  The aerosol climatology and effects (ACE) project of IGBP is being pursued mainly with the above scientific 
interest.  The activity was initiated in the 1980's by setting up of a few Multiwavelength Radiometers (MWR) at selected places under the Indian 
Middle Atmosphere Programme.  Under this ambitious programme, Indian Institute of Remote Sensing (IIRS) has installed Multiwavelength Solar 
Radiometer and setup an observatory in April 2005 to study the aerosol characteristics in and around Dehradun.  The data is being operation during 
October 2005.  Dehradun is a valley at an altitude of 670 m.s.l in the midst of sub-Himalayan landscape.  It has prominent influence of Indo Gangetic 
flood plain and high altitude character of Sub-Himalayan region.  Since it is a valley, it attracts inversion during considerable period of year.  Besides, 
the region is influenced by urban pollution (urban type aerosols), mining activities (mainly limestone, stones), accident fires, forest fires, fuel wood 
burning etc.  There are industrial activities mainly cement klins, etc in and around Dehradun.

An Integrated Campaign for Aerosols, gases and radiation budget (ICARB) campaign under ISRO-GBP is conceived from mid February to end to May 
this year as an integrated campaign comprising of three segments, land based observations of aerosols and trace gases from observations over main 
land and from islands, ship board measurements over Bay of Bengal and Arabian sea and aircraft measurements of altitude profiles of aerosols and 
trace gases. The measured parameters from each segment will be assimilated subsequently to meet the campaign objectives.  Towards the campaign 
IIRS is participating in both ocean and land activities.

Yogesh KantYogesh Kant

The December 26, 2004 earthquake off the coast of Sumatra, Indonesia and subsequent tsunami affected the states of Tamil Nadu, Andhra Pradesh, 
the Union territories of Andaman & Nicobar Islands and Pondicherry in India.  Among the Andaman group of islands, cultivated areas of South 
Andaman experienced severe damage.  Considering the importance of agriculture and severity of damage to cultivated lands, remote sensing and GIS 
were used to identify and delineate the tsunami affected areas and to determine the changes in soil characteristics.

IRS-1D and IRS-P6 (LISS III) data sets of pre and post tsunami along with SOI Toposheets in 1:50,000 scale were used for delineation of the affected 
areas. Soil samples were collected from both affected and unaffected areas and analysed for pH, EC, Sodium Adsorption Ratio (SAR) and 
Exchangeable Sodium Percentage (ESP).

Detection and delineation of sea water inundated areas was done by 
using Normalised Difference Water Index (NDWI) (McFeeters, 1996).

NDWI = (Green - NIR) / (Green + NIR)

Where, Green is a band that encompasses reflected green light and NIR 
represents reflected near infrared radiation. Ground verification and 
crop growth in the affected areas were observed to verify the accuracy of 
assessment. Further, NDWI of pre (24 December 2004) and post 
tsunami (18 January 2005) satellite data was prepared and mean NDWI 
values of 3x3 window size were computed and compared.

Tsunami has affected areas around the coast of South Andaman with 
major impact on the eastern coast. Out of the total agricultural area of 
10,466 hectares, 1408 hectares (14% of cultivated area) have been 
affected by tsunami with varying intensity of damage.  There was a 
reduction in the mean NDWI values in the affected areas as compared to 
unaffected areas (Table 1). This is attributed to drying of vegetation 
mainly plantation crops because of saline water inundation of 
agricultural land.

Sea water intrusion into the agricultural lands resulted in deep 
salinization of soils and adversely affected all kinds of vegetation. The results revealed that in the affected areas soil pH (6.93) has slightly increased as 

-1
compared to the unaffected areas (5.93) and ECe has increased to 17.89 dSm  with greater variability (S.D = 6.31) as compared to the unaffected 

-1
areas (5.27 dSm ). The spatial distribution of soil pH in the tsunami affected areas indicated that the coastal areas are mildly alkaline to slightly 
acidic and strongly acidic away from the coast (Fig. ). Sodium adsorption ratio (SAR) was found to be 2.69 in the unaffected areas and it has increased 
tremendously in the affected areas (19.14) indicating huge amounts of sodium addition from sea water into the soil. It appears that soil texture, 
distance from the coast and the direction of sea water intrusion have influenced the spatial pattern of SAR. As in the case of SAR, exchangeable 
sodium percentage (ESP) has also increased with greater deviation from the mean (S.D = 5.38).  Even though, sea water added lot of sodium into 
the surface soil, presence of other exchangeable cations in the exchange complex and CEC will influence the ESP.

NDWI image derived from remote sensing data coupled with ground 
verification and other lateral inputs of pre and post tsunami have the 
potential to delineate the affected areas. The mean NDWI values have 
decreased in the affected areas. The soils of affected areas showed increase 
in pH, ECe, SAR and ESP with varying intensity.

Assessing the impact of tsunami on soils of south Andaman using RS and GIS

A.VelmuruganA.Velmurugan

Locations pre-tsunami post-tsunami

Mithakhari 0.535 0.423

Guptapara 0.571 0.281

Garacherma 0.461 0.402

Dundas point 0.226 0.027

Namunaghar 0.145 0.070

Chauldari 0.446 0.211

Note: values are average of 3 x 3 window size

(a).  Soil pH -1(b).  Soil Electrical Conductivity (dSm )

(c).  Sodium Adsorption Ratio (d). Exchangeable Sodium Percentage

NDWI values of pre and post tsunami
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areas (5.27 dSm ). The spatial distribution of soil pH in the tsunami affected areas indicated that the coastal areas are mildly alkaline to slightly 
acidic and strongly acidic away from the coast (Fig. ). Sodium adsorption ratio (SAR) was found to be 2.69 in the unaffected areas and it has increased 
tremendously in the affected areas (19.14) indicating huge amounts of sodium addition from sea water into the soil. It appears that soil texture, 
distance from the coast and the direction of sea water intrusion have influenced the spatial pattern of SAR. As in the case of SAR, exchangeable 
sodium percentage (ESP) has also increased with greater deviation from the mean (S.D = 5.38).  Even though, sea water added lot of sodium into 
the surface soil, presence of other exchangeable cations in the exchange complex and CEC will influence the ESP.

NDWI image derived from remote sensing data coupled with ground 
verification and other lateral inputs of pre and post tsunami have the 
potential to delineate the affected areas. The mean NDWI values have 
decreased in the affected areas. The soils of affected areas showed increase 
in pH, ECe, SAR and ESP with varying intensity.

Assessing the impact of tsunami on soils of south Andaman using RS and GIS

A.VelmuruganA.Velmurugan

Locations pre-tsunami post-tsunami

Mithakhari 0.535 0.423

Guptapara 0.571 0.281

Garacherma 0.461 0.402

Dundas point 0.226 0.027

Namunaghar 0.145 0.070

Chauldari 0.446 0.211

Note: values are average of 3 x 3 window size

(a).  Soil pH -1(b).  Soil Electrical Conductivity (dSm )

(c).  Sodium Adsorption Ratio (d). Exchangeable Sodium Percentage

NDWI values of pre and post tsunami
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Calendar of Training Courses for the year 2006

Sl. Course Course Name Entrance Requirements No. of Starting Passing                        Course Fee
No Code Seats Date Out date Govt. Foreign Trainees 

dd.mm.yy dd.mm.yy Sponsored Open Candidates US $

REMOTE SENSING & GIS  MAPPING AND MONITORING OF NATURAL RESOURCES

GEOINFORMATICS : TECHNOLOGY AND APPLICATION 

1. C-PR Basic Photogrammetry &  Science/Engineering Graduate  school level  5 6.3.2006 30.6.2006 Nil 24,000 2400
Remote Sensing with mathematics up to higher secondary

& 2 years experience (in service)

2. D-AS Agriculture & Soils M.Sc in Agriculture/ Soil Sciences/ Geography /B.Sc 6 6.3.2006 29.12.2006 Nil 60,000 6,000. 
Agriculture (4 years) 

3. D-FE Forestry & Ecology M. Sc in Forestry/ Environmental Science/Ecology/ 6 6.3.2006 29.12.2006 Nil 60,000 6,000
Botany/Wildlife/Geography / B.Sc. Forestry (4 years)

4. D-GG Geosciences M.Sc./M. Tech. in Geology/ Geography 6 6.3.2006 29.12.2006 Nil 60,000 6,000

5. D-MS Marine Sciences Post Graduate in Marine Sciences/Earth 6 6.3.2006 29.12.2006 Nil 60,000 6,000
Sciences / any Natural Science

6. D-UR Human Settlement Post Graduate in Town & Country Planning / M.Sc. in 6 6.3.2006 29.12.2006 Nil 60,000 6,000
Analysis Geography  Civil Engg. or  Architecture Graduates / 

B Planning 

7. D-WR Water Resources B.E. / M.E. in Hydrology / Civil Engineering /Agricultural 6 6.3.2006 29.12.2006 Nil 60,000 6,000
Engineering/ M.Sc. in Geology. Graduate Engrs with 2 yrs 
experience (in service).

8. D-DP Digital Photogrammetry M.Sc./M.Tech. Physics, Maths, App. Maths, Statistics, 6 6.3.2006 29.12.2006 Nil 60,000 6,000
Geophysics, Meteorology, Oceanography, Gelogy, 
Geography  or any Natural/Environmental Sc. or 
BE/B.Tech. Working Govt servants with Graduation 
in Science with 2 yrs experience

9. +M -RG M.Tech. in RS & GIS M.Sc./M.E.  in Natural Sciences- Geography / B.E. 10 6.3.2006 29.02.2008 Nil 1,44, 000+ 14,400 + 75
in all the disciplines of (Civil ) /B.Tech/ B.Arch. (Planning) /M.Planning 3,800 (Andhra Univ. (Andhra Univ.
the above Post Graduate / B Planning  in First Class or Master in Computer Regn. Fee)  Regn. Fee)
Diploma Courses except Applications (with Science at Graduate level) + 
D-DP B.Sc. (4 years)

10. C-GG GIS in Geosciences  M.Sc. in Geology/ Geography with Remote 3 10.7.2006 10.11.2006 Nil 24000 2400
Sensing experience

11. C-GL Land Information System Post Graduate in Town & Country Planning/ 3 10.7.2006 10.11.2006 Nil 24000 2400
M.Sc. in Geography with RS experience / B.E./ 
B.Arch. / B. Planning

12. C-GA GIS in Soils & M.Sc. in Agriculture or equivalent with 3 10.7.2006 10.11.2006 Nil 24000 2400
Landuse Planning Remote Sensing experience

13. C-GW GIS in Water  B.E./M.E. in Hydrology/ Civil Engineering/ 3 10.7.2006 10.11.2006 Nil 24000 2400
Resources Management Agricultural engineering/ M.Sc. in Earth Sciences with 

Remote Sensing experience
14. C-GC GIS in Coastal M.Sc. in Marine Sciences/ Earth Science / any Natural 3 10.7.2006 10.11.2006 Nil 24000 2400

Zone Management Science  with Remote Sensing Experience
15. C-GF GIS in Forest Management M.Sc. in Forestry / Wildlife / Environmental Science /  3 10.7.2006 10.11.2006 Nil 24000 2400

Botany / Ecology with Remote Sensing  Experience
16. D-GI Post Graduate Diploma M.Sc./M.Tech. in Remote Sensing, Physics, Maths, 10 10.7.2006 4.05.2007 Nil 80,000 Euro 3000

Joint IIRS- in Geoinformatics Applied Maths., Statistics, Geology, Geophysics, Geography (Rs. 65,000 payable to 
ITC Programme  with Maths.upto graduation level or graduate in IIRS  + Rs. 15000

Civil engg / Planning / Arch..  or working professionals with payable to ITC
Maths upto graduation level and minimum experience of 
2 yrs in the field of photogrammetry.  

17. M-GI M. Sc. in Geoinformatics M.Sc. in Physics/ Computer Science (or applications)/ 10 10.7.2006 29.12.2007 Nil 1,20,000 payable to Euro 6250
Joint IIRS- Maths/ Natural Sciences, Geology, Urban & Regional IIRS + Euro 1250 

ITC Programme Planning / B.Arch. / B.E./B.Tech (Civil / Electronics/  payable to ITC
Computers) + B.Sc. (4 years) in First Class  +Rs. 2,00,000 own expenditure

for visit to ITC

18. C-GH Certificate course on P.G. In Natural Sciences, Earth Science, Urban &  10 10.7.2006 10.11.2006 Nil 24,000 2400
"Geo-Hazards" 3 Regional Planning/M.E./B.E./ B.Arch & Planning 
Optional  streams : or Post Graduate in Science
Hydrometeorological/ 
Geological/ Environmental   

19. D-GH PG Diploma in P.G. in Natural Sciences, Earth Science, 10 10.7.2006 4.5.2007 Nil 80,000 Euro 3000
Joint "Geo-Hazards" Urban & Regional Planning /M.E. / B.E (Rs. 65,000 payable

IIRS-ITC 3 Optional  streams : /B.Arch/ B.Planning/ M. Planning to IIRS  +
Programme Hydrometeorological/ Rs. 15000 payable 

Geological/ Environmental   to ITC   
20. M-GH M. Sc. in  Geo-Hazards P.G. in Natural Sciences, Earth Science, Urban & 10 10.7.2006 29.12.2007 Nil 1,20,000 Euro 6250

Joint Regional Planning /M.E. / B.E /B.Arch/ payable to IIRS
IIRS-ITC B.Planning/ M. Planning  + Euro 1250 payable 

Programme to ITC  
+2,00,000 own expenditure 
for visit to ITC

PROGRAMMES IN GEOINFORMATIC APPLICATIONS IN GEO-HAZARDS 

Visual Perception and Design

Prof Ray Harris visit IIRS

Perception plays a major role for interpretation or extracting information from 
remote sensing data and from thematic maps. With advances in information 
technology, there remains a necessary and critical role for the “human in the 
loop” in the interpretation of remotely sensed imagery, in earth sciences and 
cartography. On the side of information technology display systems play a 
critical role in supporting visualization, and in recent years it has become 
widely recognized that the visualization of data is critical in science, including 
the domain of cartography, a field with a long-standing interest in issues of 
communication effectiveness. These cartographic concerns pertaining to the 
features of display symbols, elements, and patterns have clear effects on 
process of perception and visual search. In this study an attempt has been 
made to harness, interpret, compare and evaluate landscape aesthetics with 
cartographic aesthetics. By understanding and incorporating cartographic 
aesthetics with landscape aesthetics, the cartographic design process can be 
strengthened and effective maps can be generated. Here both landscape and 

cartography are considered as objects of 
aesthetics and an attempt has been made to evaluate their aesthetic experience and to analyze their various patterns of 
similarity and exceptions. By doing this it formulates and facilitates conception of feeling, expression and visual reality 
all together in the cartographic design process.

Milap Punia

thShri. Milap Punia received best paper award on his paper titled 'Visual Perception and Design' in 25  International 
th st

Cartographic Congress of INCA held at Sagur, M.P from 28  Nov- 1  Dec 2005

Milap Punia

Prof. Ray Harris, Professor of Remote Sensing, University College London visited IIRS on 22 and 23 Feb 2006 and delivered a series of guest lectures 
to CSSTEAP and IIRS trainees on “The applications of remote sensing in Agriculture  crop mapping, Yield production and Precision agriculture”, The 
Ethics of Earth Observation” and "Radar Remote Sensing and its Applications"

We bid fond farewell to our colleagues Shri. S.K. Goyal, Sc/Engr.-SD and Shri B.K.Tandon, Technical Assistant-D who attained superannuation 
and wish them a happy, healthy and fruitful life ahead.

ADIEU
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Maths upto graduation level and minimum experience of 
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Computers) + B.Sc. (4 years) in First Class  +Rs. 2,00,000 own expenditure

for visit to ITC

18. C-GH Certificate course on P.G. In Natural Sciences, Earth Science, Urban &  10 10.7.2006 10.11.2006 Nil 24,000 2400
"Geo-Hazards" 3 Regional Planning/M.E./B.E./ B.Arch & Planning 
Optional  streams : or Post Graduate in Science
Hydrometeorological/ 
Geological/ Environmental   

19. D-GH PG Diploma in P.G. in Natural Sciences, Earth Science, 10 10.7.2006 4.5.2007 Nil 80,000 Euro 3000
Joint "Geo-Hazards" Urban & Regional Planning /M.E. / B.E (Rs. 65,000 payable
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Printed at Shiva Offset Press, Dehradun Ph. 0135-2715748

Due to inadequate response any programme may be dropped or may be rescheduled.                     

+ M. Tech. accredited by Andhra University. Last date of  receipt of applications is 31.1.2006. M. Tech. is offered in six major disciplines 

Please log in :  www.iirs-nrsa.gov.in  for details and application form (Agriculture and Soils, Forestry and Ecology, Geomorphology and Geohydrology, 
Marine Sciences, Urban and Regional Planning and Water Resources).    

  @ Includes boarding and lodging.

NOTE: - If the date of commencement falls on holiday, course will start from next working day.

Sponsoring organizations are required to meet all expenses viz.,  traveling allowance, daily allowance, contingent expenses, medical expenses etc., for their 
candidates EXCEPT  course  fee. However Sl. Nos. 18, 22  & 23 are paid courses for all.  

Govt. organizations include Central / State Government bodies / Autonomous Institutions and Universities and can sponsor only permanent staff. 

Private & Self sponsored candidates have to pay full course fee.

Security deposit  (i) @ Rs. 2000/- in respect of Certificate Courses (ii)  @ Rs. 4000/- in respect of PG Diploma Courses and (iii) @ Rs. 6000/- in respect of 
M.Sc./M.Tech.  for Self Financed candidates, have to deposited/remitted one month prior to the commencement of the course; failing which seats would be 
offered to waitlisted candidates. 

Boarding  and lodging charges at IIRS Hostel comes to Rs. 2000 p.m. (approx.). Local candidates will be considered  for hostel accommodation, only if 
available.

Dean / Technical Staff Officer, Indian Institute of Remote Sensing (NRSA), 4 Kalidas Road, Dehra Dun  248 001, UTTARANCHAL  (INDIA)

FAX: 91135-2741987, 2748041;  PHONE: 91 135-2744583 (direct);  2746798, 2744518 (Ext-2005/2438)   
E-mail: dean@iirs.gov.in & tso@iirs.gov.in, Website www.iirs-nrsa.gov.in     

For further details,  please contact: 

REMOTE SENSING APPLICATIONS : Theme Specific Orientation Course

AWARENESS COURSE/WORKSHOP / DECISION MAKERS COURSE 

INTERNATIONAL PROGRAMMES

NNRMS - ISRO SPONSORED COURSES :  FOR UNIVERSITY FACULTY ONLY

21. O-NRM Orientation Course in Middle Level Managers involved in Natural Resource The theme based short  courses of  2 weeks duration for a minimum of
any area of Natural Management (minimum five years experience  in service) 5 to 10 participants  may be organized on request basis as per the actual 
Resource Management,              expenses
Environmental Assessment 
and Disaster Management    

22. O-GH Awareness course/  Administrators/Decision Makers/Middle Level 10 10.7.2006 14.7.2006 4000 4000 400
workshop on  Managers with 5-10 years of professional experience
"Geo-Hazards" 

23. O-DM Overview for decision Decision makers in organizations (with 10 years 10 19.9.2006 22.9.2006 7,000@ 7,000@ 700@
makers experience in service).

24. S-RS Short Course in Remote Middle  level officers 20 09.1.2006 03.3.2006 12,000 12,000 1200
Sensing and Digital Image
Processing (ITEC 
Sponsored)

25. S-GI Short Course on Middle level officers 20 10.7.2006 1.9.2006 12,000 12,000 1200
Geoinformatics (ITEC
Sponsored)

26. N-GI GIS Technology and P.G. in Science/Engineering Graduate 8 15.5.2006 07.7.2006 Nil 12,000 1200
Applications

27. N-WR RS & GIS Applications B.E. (Civil), Agricultural Engineering, masters in 8 15.5.2006 07.7.2006 Nil 12,000 1200
to Water Resources Hydrology/Hydrogeology with 2 years teaching 

experience
28. N-FE RS & GIS in  Forestry/ P.G. in Botany/Ecology/Forestry/ Environment/ 8 15.5.2006 07.7.2006 Nil 12,000 1200

Botany/Ecology/Wildlife Wildlife with 2 years teaching experience 
 /Environmental Science  

29. N-UR RS & GIS in Urban B.E.(Civil)/B. Arch./P.G. Planning / B Planning with 8 15.5.2006 07.7.2006 Nil 12,000 1200
& Regional Planning 2 years teaching experience 

30. N-PR Cartography and P.G. in Science/Geography with 2 years 8 15.5.2006 07.7.2006 Nil 12,000 1200
Mapping teaching experience 

31. N-GG RS & GIS in P.G. in Science/Geography with 2 years 8 15.5.2006 07.7.2006 Nil 12,000 1200
Geosciences teaching experience

32. N-GA RS & GIS in Soils and P.G. in Science/Geography with 2 years 8 15.5.2006 07.7.2006 Nil 12,000 1200
Land Use Planning teaching experience


