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EDITORIAL
An efficient and effective disaster management
requires infusion of space technology, which is
developing at a rapid pace due to both technological
advancements and greater demand caused by
emerging business opportunities and security
concerns. The global community has experienced the
benefit of space technology in disaster management
support through various national, regional and global
efforts including International Charter for Space and
Major Disasters. One of the most critical elementsfor infusion of the right
kind of space technology in disaster management support requires
appropriate research and capacity building in this new domain of scientific
endeavor. It involves real time to near real time processing of satellite and
other sensor data and derivation of knowledge products that would serve a
variety of disasters in different stages of disaster management. Due to recent
advances of sensor technology starting from high resolution optical imaging
to LIDAR and space-based geophysical observations including space
gravity and magnetism, it is imperative that sufficient research and capacity
building is developed to enable these technologies meet the dual
requirement of disaster risk reduction and sustainable development -the
main agenda ofthe Sendai Framework for Disaster Risk Reduction 20152030. Under this programme, four priorities have been identified to be
addressed at local, national and global levels: a) understanding disaster risk,
b) risk governance, c) investing in DRR and d) enhancement of disaster
preparedness, space and allied spatial technology.
IIRS, an ISRO organization mandated for capacity building through
research and education, has initiated several short term and long term
training and education programmes on natural hazards and disaster risk
management. Education and training in this rapidly growing space
technology field cannot exist without research initiatives. Under various
research initiatives of IIRS including Disaster Management Support
Programme (DMSP) of ISRO, issues related to sustainable development,
mountain ecosystem, infrastructure development and natural hazards are
addressed in a complementary as well as integrated manner. In the present
issue of CONTACT, an attempt has been made to present some of the
important accomplishments and recent initiatives related to disaster
management support. Additionally, several important technological and
scientific endeavours have been listed that can directly and indirectly
support natural hazards and disaster management studies. I hope, through
this special issue, students and researchers and IIRS alumni members would
get a feel of recent research and capacity building in space technology and its
applications at national and international levels.
A. Senthil Kumar
Director, IIRS
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TECHNICAL COMMUNICATIONS
Numerical Simulation and Modeling of Debris flow at Tangni (Pagal Nala), Joshimath,
Uttarakhand using Earth Observation Data

D

ebris flows are kind of mass movements that
cause significant damage to property and
loss of lives and pose a serious threat to the
tectonically fragile Uttarakhand Himalaya.
Comprehensive assessment of landslide hazard,
pertinently, requires process-based modeling using
simulation methods. Objectivity is further added,
especially if the simulation is executed by numerical
methods. However, development of precipitation
triggered debris flow simulation models of real
events are still in a budding stage in India. A highly
objective simulation technique has therefore been
envisaged in this study to model the debris flow runout that took place in Tangni, close to Joshimath
town in Uttarakhand. This landslide has been
reported to frequently affect the Badrinath highway
for last few decades, almost in every rainy season.
Literature revealed this old landslide as Pagal Nala or
Pagal Jhora also as the nala flows through the very
heart of the landslide and joins river Alaknanda. The
simulation technique takes cues from a basic highresolution DEM (10m), LISS-IV (5.8m) satellite
image and other ancillary ground data including
geotechnical and frictional parameters. The
algorithm is based on Voellmy frictional parameters
(dry and turbulent frictional coefficients, m and x
respectively) of debris flow with pre-defined release
area identified on high resolution satellite images.
The model provides critical quantitative information
on flow 1) velocity, 2) height, 3) momentum, and 4)
pressure along the entrainment path (Figure 1). The
simulated velocity was modelled to be 9m/s at the
base. The simulated maximum height was around 8m

Fig. 1: (a) Field photo of Tangni Landslide (upper half) (as on March,
2017); (b) Subset of ALOS PALSAR DEM of Tangni area (location
of Tangni marked by yellow point); (c-d) Spatial variation of
velocity and height along the debris flow runout.

which gradually declined to 3.7m near the zone of
deposition. At the road (Badrinath highway) cross
cut, the values of velocity and height are 20m/s and
4.5m respectively. The simulated output can be
visualized on 3D perspective with animations and
geotagged on google earth platform with relevant
projections. These results can be very useful in
engineering intervention like construction of check
dams to digest the initial thrust of the flow and other
remedial measures designed for vulnerable slope
protection.
- Sanjay P., Shovan L. Chattoraj,
P.K. Champati ray and Suresh Kannaujiya

Landslide Characterization using Remote Sensing and Advanced Geophysical Techniques
at Kunjethi Village, Kalimath, Garhwal Himalaya

D
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uring the extreme precipitation event of
th
th
15 -17 June 2013 in Garhwal Himalaya,
Glacial Lake Outburst Flooding (GLOF)
accompanied by numerous landslides, river erosion
caused wide spread deaths and destruction in the
Mandakini valley. This event also had an adverse
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impact on stability of hill slopes and steep
riverbanks. Quick survey aided by satellite image
analysis helped to identify many such vulnerable
slopes marked by subsidence, ground rupture,
development of fractures and scarps.
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One such spectacular scarp of approximately 685
m in length had developed in river Kali Ganga on
the left bank close to Kalimath village (Figure 1).
In order to assess the landslide risk, the depth of
failure plane, zone of accumulation of water/
moisture zone, a highly cost effective and faster
non-invasive geophysical technique viz. twodimensional electrical resistivity tomography
(ERT) and ground penetrating radar (GPR) were
used. By using 2D ERT profiles across the
developed scarp obtained by pole-dipole
configuration of 40 electrodes at an interval of 5 m,
weighted average depth of the slip surface was
estimated. This was aided by a GPR profile
obtained by using 100 MHz antenna.
The slip surface has been interpreted to be at
weighted average depth of 18 m approximately
(Figure 3). High resolution GPR radargram profile
(Figure 2) which was carried out at location
marked on the ERT profile (Figure 3), has clearly
identified the slip surface at the depth of 6.5 m. The
average depth to slip surface obtained in same
location from ERT profile is same as the depth
obtained from GPR radargarm. Therefore presence
of slip surface was confirmed by both the
geophysical methods. Studies on relationship
between landslide event, 3 day cumulative and 15
day antecedent rainfall data revealed that the high

Fig. 1: Landslide scrap near Kalimath Village; Fig. 2: High resolution
radargram profile of landslide; Fig. 3: Detection of slip surface

precipitation event of 15th - 17th of June 2013 acted
as the main triggering factor for formation of the
scarp and initiation of the landslide. This study has
established that earth observation tools in
integration with faster and cost effective
geophysical techniques can establish the
subsurface characters of potential landslides,
which is an essential information required for
landslide disaster risk management.
- Suresh Kannaujiya, Dilhani R.K. Jayalath,
Shovan Lal Chattoraj and P. K. Champati ray

Avalanche Hazard Site Mapping in Alaknanda Basin

A

valanche mapping and hazard assessment
was attempted using Digital Elevation
Model (DEM) and satellite imagery in
Alaknanda Basin, Uttarakhand. SRTM DEM of
30m resolution was used to extract the terrain
attributes like slope, elevation, aspect, and
curvature. Land cover map was prepared using the
Landsat-8 OLI imagery at a spatial resolution of
30m. Derived thematic layers were integrated
using GIS-based Analytical Hierarchical Process
(AHP) model to develop an avalanche
susceptibility map. The reclassified thematic
layers were given separate ratings using a scale
varying from 1 to 9. Successively, these thematic
layers are integrated into a preference matrix to
calculate weight values for each factor and the
values in the preference matrix are given using a
Volume 18 No. 2 | December 2016

Fig. 1: Avalanche susceptibility map of Alaknanda basin

scale from 1 to 9 (Table 1). The maximum weight
was given to the slope factor, followed by
INDIAN INSTITUTE OF REMOTE SENSING
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Table 1: Preference Matrix and weight values for Alaknanda Basin
Slope
Elevation
Aspect
Slope
1
2
3
Elevation
0.5
1
2
Aspect
0.33
0.5
1
Curvature
0.14
0.2
0.25
Ground Cover
0.11
0.14
0.33
Consistency Ratio (CR)

elevation, aspect, curvature and ground cover. The
CR value in AHP model was used to indicate the
consistency of the pairwise comparison matrix with a
condition that the value should be less than 0.1. The
CR value for present study was considered as 0.03,
and indicates that the preference matrix shows
consistency of judgements. The final output map i.e.
the avalanche susceptibility map was produced by
integration of weight values of respective thematic
layers (Figure 1). It was classified into susceptibility
zones based on natural-break method (Jenks
Method, The Very Low, Low, Moderate, High and

Curvature
7
5
4
1
0.33

Ground Cover
9
7
7
3
1

Weight Values
0.44
0.27
0.18
0.06
0.03
0.03

Very High). In the final map, the high and very high
zones are in steep snow covered regions at a higher
elevation. According to the documented avalanches
and field study, it was found that avalanches can be
expected in moderate to high zones. Studying the
high and very high zones it can be said that slope and
elevation are critical factors apart from snow cap
thickness and ablation zone for determining
avalanche susceptible zones.
- Kunj Shethiya, Pratima Pandey and
Shovan L Chattoraj

Aerosol Distribution over Uttarakhand during Intense Forest Fire Episode in
April-May 2016

A

n intense forest fire occurred over
Uttarakhand during April 24-May 2, 2016
which created several thousand km2 burned
area over western and south western Uttarakhand.
This event injected enormous amount of air
pollutants in the clean environment of Uttarakhand.
As per MODIS fire hotspots distribution, April 24
May 2, 2016 is considered as “fire impacted” period.
To quantify the contribution of fire episode,
pollutants level during “fire impacted period” have
been compared with their “background” levels
before the fire event. For this comparison, April 18
April 23, 2016 duration is considered as
“background” period. MODIS terra and aqua
observations have been used to investigate AOD and
OMI observations have been used to study UV
aerosol index during the study period. CALISO level
3 Vertical feature Mask (VFM) data is utilised to
locate the type of aerosols in different aerosol layers
near Uttarakhand during the fire event.

iirs
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Figure 1 shows the time series variation of aerosol
optical depth (AOD) and UV aerosol index during
this fire event. AOD is a representative of columnar
th
aerosol abundance. AOD started increasing from 24
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April onwards. Average background and fire
impacted AOD are found to be 0.47 ± 0.25 and 0.90 ±
0.35 respectively for Terra and 0.44 ± 0.17 and 0.86
± 0.47 respectively for Auqa observations. AOD
values on 30th April to 2nd May are so high that they
exceed the background values by an order of almost
4 to 6. A similar increasing pattern is also evident in
the time series of UV aerosol index. UV Aerosol
Index is an indicator of UV absorbing aerosols like
dust or biomass burning aerosols. Aerosol Index is
positive for UV absorbing aerosols (dust, fire plume
etc) and small or negative for non-absorbing
aerosols (Sea salt or Sulphate aerosols). In the
present study, high positive value of this index
highlights the dominance of UV absorbing aerosols.
These aerosols may be either biomass burning
aerosols or windblown dust. Perfect one to one
variations of AOD, CO and UV index (not shown)
rule out the possibility of dust aerosol dominance
during this period. This further confirms that
Uttarakhand forest fire has significantly degraded
the air quality over this region.
Further direct evidence of the biomass burning
emission has been obtained from CALIPSO
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Fig. 2: The aerosol subtypes from CALIPSO on 29 April 2016 along a
transect crossing Uttarakhand showing biomass burning
plume over this area. The transect is shown in the inset.

vertically resolved aerosol observations. Figure 2
shows the CALIPSO derived aerosol subtype
observations on 29 April 2016 along a transect
crossing the Uttarakhand region. This transect is
depicted in the inset of this figure. Strong smoke
layer can be observed near Uttarakhand region
0
0
(~30 N and 80 E). The smoke layer seems to be
traveling along the slope of Himalayas as the height
of plume increases from south-west to north-east
part of Uttarakhand (highlighted area in figure 2).
Plume height is found to be 8 to 10 km over
Uttarakhand.
Fig.1: Temporal variation of AOD and UV aerosol index over
Uttarakhand region during April, 18 to May, 04, 2016.

- Shuchita Srivastava and A. Senthil Kumar

Flood Early Warning System for North West Himalayan Region using Geospatial
Inputs and Modelling Approach

N

orthwest Himalayan (NWH) region in
India is dominated by high mountains and
deep valleys. Many parts of NWH
receives heavy rainfall during monsoon, and
subsequent floods causes damages to roads,
buildings and triggers landslides. Glacier Lake
Outburst Flood (GLOF) are another events which
creates sudden flooding in the area. Kedarnath
flood of 2013 is a classic example of these
phenomena. During monsoon cloud burst (heavy
rain for short period) are very common especially
in Uttarakhand. Hence, there is a need to model and
predict rainfall and floods in NWH region. IIRS,
ISRO has developed an integrated methodology to
understand the process of rainfall prediction and its
resultant flooding in NWH region. The
Volume 18 No. 2 | December 2016

methodology can be divided into three steps.
In the first step, present study uses 3-day advance
weather forecast in NWH using double nested
domain of Weather Research and Forecasting
(WRF) model (9 km for outer domain and 3 km for
inner domain) for entire monsoon of 2015 and 2016
(Figure 1). The WRF-ARW model was run using
National Centre for Environmental Prediction
(NCEP), Global Forecasting System (GFS) 0.25
degree, and hourly data as initialization state files.
The WRF outputs were taken at hourly time scale
and hosted on 3 hourly scale on IIRS website
(http://dms.iirs.gov.in). Based on historical and
current Indian Meteorological Department (IMD)
0.5 degree gridded daily rainfall data, validation of
few events of 2013-2015 monsoon have been done.
INDIAN INSTITUTE OF REMOTE SENSING
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The simulation accuracy in prediction of rainfall
above 100 mm is found to be 60%, but overall pixel
2
wise correlation coefficient R is as low as 0.2 to 0.3.
In the second step, the forecasted precipitation of
every three hours is used in Hydrological Modelling
System (HMS) for flood hydrograph generation at
various outlets of study area. Currently, part of Beas
river basin, Upper Ganga basin upto Haridwar and
Yamuna basin upto Faizabad near Paonta Sahib are
tested for near real time flood forecasting. Limited
validation of simulated river flow hydrograph for
Uttarkashi and Joshimath sites have been done using
historical data of 2005-2007 monsoon provided by
Central Water Commission (CWC).
In the third step, the output of hydrological model in
terms of flood hydrograph is used for flood
inundation scenarios along the river reaches using 1D Hydro-Dynamic (HD) modelling to see the which
are under risk and comes under flood inundation.

Fig. 1: (a) Overall methodology flowchart and (b): Results of simulated
and actual flood at Dharampur Mandi resulted in submergence
of Bus stand, Mandi.

Fig. 2: Recent successful rainfall forecast (30 Jun-01 July 2016 for
Pithoragarh and Chamoli area of UK and 05-06 Aug 2016 for
Lower and middle hills of HP) using WRF model for NWH,
causing landslides and flash floods in these areas of UK and HP.

Success stories
The flood event of 05 to 08 August 2015 in part of
Beas river basin, Mandi District of H.P. near
Dharampur and flood and landslide event at
Pithoragarh and Chamoli area during 30 June 2016,
has caused very high damages. These events were
well forecasted in advance of three days by WRFARW model. Figure 1(a) shows overall flowchart of
methodology used in this project and figure 1(b)
shows its implementation for one of flash flood
events of 2015 for part of Beas river watershed in
Dharampur area of Mandi, H.P., India. Figure 2
shows WRF-ARW model based forecasted
accumulated rainfall for two recent successful heavy
to very heavy rainfall events of 2016 in Uttarakhand
and Himachal Pradesh. IMDs and IIRS rain gauge
data were used to validate 05-06 Aug 2016 event of
HP and its shows overall accuracy of 0.748 and
difference of 30 mm with rain gauge data.
- Praveen K. Thakur, Pankaj Dhote, Ashutosh Jha,
B.R. Nikam, Vaibhav Garg, Arpit Choksey,
S.P. Aggarwal and A. Senthil Kumar

Flood Plain Delineation using Height above Nearest Drainage

F
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loodplains are low lying areas in the vicinity
of river which may get inundated when river
stage rises above its embankments.
Conventional floodplain delineation methods
incorporate data extensive hydrodynamic modelling
(HD), which requires stage and discharge data at a
number of locations along river reaches, Land Use
Land Cover (LULC) data and soil properties data in
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the catchment. Spatial distribution of hydrologic
properties within a basin can also be attributed to
morphological properties of basin. Remote sensing
and Geographic information system (RS and GIS)
derived Digital Elevation Model (DEM) provides an
accurate account of local morphology.Various
morphological parameters like slope, aspect,
illumination, Topographic Wetness Index (TWI),

Hkkjrh; lqnwj laosnu laLFkku
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Topographical position Index (TPI), Slope
Position and Height Above Nearest Drainage
(HAND) are developed and analyzed to
understand the hydrological response of
topography. Height above nearest drainage
(HAND) can be used to delineate floodplain
utilizing elevation information within a DEM.
Height above nearest drainage or height above
river was first conceived by Nobre et al. in 2011.
Within a catchment there are sub-catchments.
The area of these sub catchments depends on the
threshold contributing area used when defining a
stream. Every sub catchment has a corresponding
outlet where all the pixels of sub catchment drain.
HAND is height above the draining point for a
sub catchment. Neighborhood analysis is
performed on every DEM cell within study area,
elevation information of each cell is compared
with nearest draining cell and an output raster is
prepared with each new cell having values equal
to the difference with nearest drainage cell.
Stream cells and nearby pixels shall have least
values whereas ridges of catchment shall have
highest values.
The threshold HAND value to delineate
floodplains is obtained by flood frequency analysis
and rating curve at the outlet of basin. 100 year
return period flood discharge was found out for
Bhuntar by performing flood frequency analysis
on 10 year time series data of stream discharge
(source: Bhakra Beas Management Board,
Sundarnager, HP) and corresponding flood depth
was extrapolated using rating curve at outlet.
Estimated river stage for 100 year return period
was taken as uniform threshold depth of stream to
delineate floodplain extent using HAND. Flood
frequency analysis was performed assuming
normal log distribution of discharge values. Peak
discharge for 100 year return period is 2529.04
cum/sec. Corresponding depth at outlet came out
as 5.6m, calculated from rating curve. To validate
the delineated flood plain steady state, 1Dimensional modelling using HEC- RAS model
was performed. Delineated floodplains for 100
year return period flood by both HAND as well as
HEC RAS are shown in Figure 1 and 2.

Volume 18 No. 2 | December 2016

Fig. 1: Delineated Flood plain by Modeling and HAND Method

Fig. 2: Delineated Flood Plain Layers in Google earth

The study provides an empirical approach to
delineate floodplains with discharge data at a single
location only i.e. outlet of basin under
consideration. Although delineated flood plain
with HAND shows similar flood extent obtained
from steady state one dimensional simulation ran
on flow data under normal conditions, HAND
method underestimates the flood plain extent as
compared to steady state flood simulation. Study
area is sub-basin of Beas river, Himachal Pradesh.
Outlet is taken at Bhuntar just after the confluence
of river Parvati and Beas. Further study on effect of
DEM resolution on flood plain delineation by
HAND method is underway.
- Yogesh Joshi, Pankaj R. Dhote,
Praveen K. Thakur and S. P. Aggarwal
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Ionospheric TEC Modelling for Earthquake Precursor Studies in Himalaya

I
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dentification of earthquake precursor has
remained as a challenging goal even after
decades of research on various physical
processes involving earthquake phenomena.
However, in recent time, very promising studies have
been carried out on pre-earthquake ionospheric
anomalies that occur before an earthquake using
ionosonde stations as well as Global Satellite
Navigation System (GNSS) signals, primarily by
using Global Positioning System (GPS) signals
(Pulinets, 2004; Liu et al., 2011; Heki and Enomoto
2015; Jin et al., 2015). Based on the results of such
studies, ionospheric Total Electron Content/Count
(TEC) has emerged as one of the main parameters for
earthquake precursors studies. In present study, the
Total Electron Content (TEC) variation in the
ionosphere was measured from Global Navigation
Satellite System (GNSS) data which is possibly
induced by earthquakes in the Himalayan region.
The results were analysed with other inducing
factors (geomagnetic storm and solar flare) affecting
TEC in order to constraint the causative factor. The
study has been performed to understand a
relationship between ionospheric electron content
and earthquakes occurrences with special emphasis
on Himalayan region and provides information on
spatio-temporal variation of TEC from GNSS
observation stations vis-à-vis prominent earthquakes
of the region. The results indicate that the groundbased GNSS (GPS) observations show the deviation
in vertical total electron content (vTEC) in
ionosphere few days prior to the seismic event as
evident from our two continuously operating
reference stations (CORS) as well as from CORS of
UNAVCO data centre. Ionospheric perturbation has
also been observed in case of low magnitude
earthquakes (Mw 4.9 in present study) whenever
recording station lies very close to the epicentre.
TEC variation is found to increase as the epicentre
distances increases. In case of Mw 7.8, 2015 Nepal
earthquake the TEC variation is found to increase by
15 to 20 TEC unit recorded at stations separated by

vad 18 la[;k 2 | fnlEcj 2016

Fig. 1: TEC values observed during 4 months period at Gopeshwar. A,
B, C and D represent the TEC variation for the month of
February, March, April and May 2015 respectively. Arrow
indicate the earthquake with its magnitude whereas the circle
represent the anomalous TEC variation. Anomalies are marked
when TEC crosses upper and lower bounds (Median ± 1.34s).

60 km apart.TEC variations (mostly high TEC) have
been observed during a period of 0-8 days prior to 4
earthquakes: 1st April 2015 Pipalkoti earthquake
(4.9Mw), 25 th April 2015 Nepal earthquake
(7.8Mw), 26 April 2015 (6.7Mw) and 12th May 2015
(7.3Mw) Nepal earthquakes. Significant low TEC
values were also observed before 13-14 days prior to
first two earthquake events. Overall the study has
revealed that low TEC followed by couple of high
TEC values correlate well with the seismic events in
Himalayan region. More details about the data
processing and results can be found in Sharma et al.
(2017).
- Gopal Sharma, P. K. Champati ray and
Suresh Kannaujiya
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Analysis of Crustal Deformation using Ground based GNSS Observation Data in North
Western Himalaya

T

he movement of the Indian plate towards
north started around 150 million years ago
when it split from the super continent
Gondwana. The lofty Himalaya, which stretches
over 2,900 Km along the border between India and
Tibet is one of the most striking plate boundary
features. It was around 40 to 50 million years ago
when these two large plates, India and Eurasia,
driven by plate movement, collided and thus this
gigantic mountain range began to form. In the early
1990s, the study of GPS Geodesy in India was first
initiated to calculate the Indian plate convergence
with Tibet and the deformation associated with it.
At present, the Indian plate and the Eurasian plate
are converging at a rate of ~50-55 mm/yr, of which
one-third of the convergence (~18 mm/yr) is
getting accommodated within the narrow belt of
the Himalaya. This ~18 mm/yr convergence is said
to be accommodating along the interface which
separates the Indian peninsula from the Himalayan
mountains. This interface is known as the Main

Himalayan Thrust (MHT). The study deals with
modelling of the strain accumulated in northwestern Himalaya, because it is in seismic zone IV
& V of seismic zone map of India and it is highly
prone to earthquakes. Himalaya is one of the most
complex region to understand the processes acting
underneath, therefore, there is a strong need for
detailed investigation. The geodetic measurements
from GNSS (CORS i.e. Continuously Operating
Reference & Campaign) stations were used to
study the ongoing deformation in north-western
Himalaya. The GNSS data was processed in
GAMIT software to resolve phase ambiguities and
GLOBK software to produce daily repeatabilities
and to estimate the position and velocity of the
stations. The daily solutions obtained from GAMIT
software is filtered using Kalman filter random
walk algorithm to reduce the noise and to bring out
the proper velocities of the stations. The Indian
plate has an overall motion towards the northeast
direction with south India moving faster than north
India as shown in the table 1. This variation in the
velocity is due to the collision of the Indian plate
against the Eurasian which decelerates the motion
Table 1:The geodetic co-ordinates and the resultant velocity
of various GNSS stations in ITRF2008 datum

Fig. 1: Displacement of North, East and Vertical component derived
from GNSS data in GAMIT/GLOBK software for Mandal and
Dehradun Station.
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at the plate boundary and is the main reason for strain
accumulation in the Himalaya. The slip deficit
between south and north India over centuries is
accumulated as strain that will be able to produce
a large earthquake. Although results from the
study shows that the campaign stations have high
uncertainties compared to CORS but still these
reveal the pattern of deformation and crustal
shortening. Uncertainties in horizontal directions
in COR station are less while compared to vertical

uncertainties observed in figure 1. The estimated
velocities also show that there is possibility for
ongoing deformation near the Main Frontal
Thrust (MFT) and Main Central Thrust (MCT)
sectors where deficit is around 5±2 mm and
9.01±1.4 mm respectively and the amount of
strain accumulated is high compared to other
regions.
- Suresh Kannaujiya, P.K. Champati ray and
Abhishek Mandal

Space-borne Differential Interferometric SAR Observation of
Nepal Earthquake (2015)

A

major earthquake with magnitude 7.8 Mw
hit Nepal at Barpak village, 80 km NW of
th
Kathmandu city on 25 April, 2015. The
earthquake killed more than 9000 people and injured
more than 23000. Continued aftershocks were
recorded throughout Nepal at regular intervals
reaching up to 6.6 Mw on 25th April, 2015 near the
th
main shock location and 6.7 Mw on 26 April, 2015
near Kodari town at a distance of 130 km from the
main shock. A second major aftershock with
magnitude 7.3 Mw occurred on 12th May, 2015 at a

distance of 70 km NE of Kathmandu and 140 km
ESE of the main shock. It is observed that the after
shocks are aligned mostly in ESE direction w.r.t. the
main shock. Displacement map was prepared using
C-band RADARSAT-2 HH-polarization data
acquired on 12th April 2015 (pre-eventscene) and 29th
April 2015 (post-eventscenew.r.t. themainshock).
Onearcsecond (30m) SRTMDEM was used for
topographic phase compensation in DInSAR
processing. DInSAR observation of the main shock
reflects that the axis of land surface displacement
was directed towards ESE in conformity with the
trend and concentration of the aftershocks. It was
noted that the displacement fringe contours around
Kathmandu are closely spaced whereas they are
widely spaced in and around Kodari region
approximately 60 Km north east of Kathmandu. The
maximum line-of-sight (LOS) displacement in and
around Kathmandu city was 1.7 m (approx.).
Extensive damages occurred in Nepal and some
specific pockets in the adjacent countries. It is
observed that high intensity damage is confined
mostly to the eastern part of the main shock
stretching between the main shock and the major
aftershock (7.3 Mw).
- R.S. Chatterjee, Somalin Nath, Abhishek Rawat,
Anuradha Sharma and P.K. Champati ray

Fig. 1: C-band DInSAR based land surface displacement of the Nepal
Earthquake (main shock on 25th April, 2015)
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Liquefaction Hazard Assessment in and around Lucknow due to 2015 Nepal Earthquake

L

iquefaction refers to the loss of strength and
stiffness of soil due to high pore pressure
induced by tremors of high magnitude
cyclic earthquake loading. The saturated or
partially saturated granular and low-density
sediments act as a fluid, through which the highly
pressurised pore water is forced upward to the
ground surface mainly through cracks and
crevasses. Liquefaction-induced damages are
mainly associated with high magnitude shallow
focus earthquakes which often result into
permanent ground displacements. It is important to
delineate areas that are susceptible to liquefaction
hazard to evaluate and reduce risk from the same
through appropriate mitigation measure. This
study has been attempted to assess the liquefaction
potential in the affected regions of India due to
2015 Nepal earthquake.

Indian regions adjacent to Nepal was also affected
by the 2015 Gorkha-Nepal earthquake (Mw 7.8).
Places like Nichlaul, Bagaha, Bettiah, Faizabad,
Zaidpur, Wazirganj were the most affected regions
in India. Apart from liquefaction of soil, presence
of number of transverse lineaments and faults
might have played a vital role in causing damage, as
these structural elements can influence earthquake
waves propagation. Orientation of major
structures, presence of paleo-channels, terrain
condition and shallow water table signifies these
areas to be vulnerable to liquefaction. Hence a case
study has been conducted at four different sites that
are highly vulnerable to damage. These test sites
are Suratganj, Zaidpur, Faizabad and Wazirganj of
Uttar Pradesh. From in-situ measurements of
different parameters, a liquefaction susceptibility
map has been prepared (Figure 2).

Based on in-situ and laboratory tests, liquefaction
characteristics of cohesionless soils are revealed to
be affected by a number of factors such as grainsize distribution, grain shape, sorting, soil type,
void ratio, relative density and Atterberg's limit.
In literature there are several approaches that can
be adopted to evaluate liquefaction potential of the
soil. These are Cyclic Stress approach, Cyclic
Deformation approach and Energetic approach.
Whiteman (1971), first described an alternative
approach to characterise liquefaction resistance in
terms of measured in-situ test parameters. These
in-situ measurements can be done through several
techniques such as Standard Penetration
Resistance, Cone Penetration Resistance,
Dilatometer Index, shear wave velocity etc. The
present study has been carried out using shear
wave velocity technique to evaluate liquefaction
potential. Cyclic Stress Ratio (CSR) and Cyclic
Resistance Ratio (CRR) has been calculated from
the relation given by Andrus and Stokoe (2000)
and by Andrus and Stokoe (1997) respectively. A
common method to quantify the potential of
liquefaction is termed as factor of safety and is
defined as: Fs = CRR/CSR. For FS < 1, the soil is
liquefiable and for FS > 1, the soil is nonliquefiable.
Volume 18 No. 2 | December 2016

Fig. 1: USGS based damage intensity map (rectangle in red colour
shows the liquefaction study area)

Fig. 2: Liquefaction susceptibility map based on Factor of safety (Fs)
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The susceptibility map depicts Zaidpur as highly
vulnerable to liquefaction with a factor of safety of
0.42, whereas Suratganj has a comparatively high
value of factor of safety. But because of uncertainties
of the used parameters in the model, Fs < 1 may not
always correspond to liquefaction. The loss of
bearing strength to support the weight of a structure

can have disastrous effects and may cause structural
collapse and loss of life. Hence it is very important to
make microzonation based on site investigation to
prevent the impact of liquefaction.
- P. Choudhury, R.S. Chatterjee and
Shovan L. Chattoraj

A Comparison of VIIRS and MODIS Active Fire Products
for Uttarakhand Episodic Forest Fire-2016

V

IIRS 375 m active fire product is the latest
product from the Visible Infrared Imaging
Radiometer Suite (VIIRS) sensor aboard the
joint NASA/NOAA Suomi National Polar-orbiting
Partnership (SNPP) satellite. VIIRS 375 m data
complements MODIS fire detections and has potential
to be used in near real-time alert systems. The MODIS
sensor onboard Terra and Aqua EOS satellites offer
continuous global coverage in every 1-2 day(s). Terra
satellite passes over India is at approximately 10:30 am
and 10:30 pm each day while Aqua satellite passes at
approximately 1:30 pm and 1:30 am. So, at least 4
daily MODIS observations are available for active fire
detetion at 1 km spatial resolution over India. The
VIIRS provide full global coverage every 12 hours
(3,040 km swath). SNPP has a nominal (equatorcrossing) overpass times at 1:30 pm and 1:30 am. The
MODIS uses a contextural algorithm applied on

wavebands located at 4, 11, and 12 micron and other
visible bands and provide data classes viz., missing
data, cloud, water, non-fire, fire, or unknown. VIIRS
fire detection algorithm is a hybrid thresholding and
contextual algorithm which uses 4 micron and 11micron channels and a suite of tests for internal cloud
mask and rejection of false alarms (https://earthdata.
nasa.gov/earth-observation-data/near-realtime/firms).
The state of Uttarakhand experienced large scale
forest fire during late April month in 2016. A
comparative assessment of active forest fires
detected by VIIRS (VNP14IMGTDL_NRT) and
MODIS (MODIS Collection 4) was made for
duration April 27 to May 3, 2016 (Figure 1). It was
observed that VIIRS detected almost six times more
fires events in the Utarakhand state than MODIS. In
general, VIIRS observed more number of fire events

May 3, 2016

iirs

Fig. 1: A comparative assessment of active forest fires detected by VIIRS (VNP14IMGTDL_NRT) and MODIS (MODIS Collection 4) for duration
April 27 to May 3, 2016
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during night time than day time. VIIRS detections
were in farily good agreement with MODIS within
the larger burnt area perimeters but the improved
spatial resolution of the 375 m data gave a greater
response over fires of relatively small areas. VIIRS
found to be affetected by false detections in areas
affected by dense smoke plumes. In additions,
false detections were observed in the hot bare
surfaces as well. The fire events were found well
spread across the state in lesser and mid-Himlayan

forest and mid-Himlayan forest ranges. Majority of
the fire events were concentrated in Chir Pine areas
followed by the deciduous broadleaved forests,
scrubs and grasslands. The fire events came down
substantially from April 30 onwards (as shown in
figure 1) due to deployment of firefighting teams
and light to moderate rains experienced in different
parts of the state.
- Hitendra Padalia, Sarnam Singh and
A. Senthil Kumar

Retrieval of Land Surface Temperature of Jharia Coalfield, Jharkhand from Night-time
Multi-spectral ASTER TIR Data by Split-Window Algorithm

C

oal is one of the most important natural
resources available on the earth. It is a nonrenewable and most vital source of energy
as it is the least expensive for its energy content.
Coal is formed from organic matter with highcarbon content. When it is exposed to certain
conditions (high temperature, moisture, oxygen,
etc.) it tends to ignite spontaneously. Coal fire is
slow underground or surface smouldering of coal
and one of its cause is spontaneous combustion.
Certain minerals in the coal, such as sulfides (e.g.
pyrite) can oxidize and in the process generate
enough heat to cause a fire. This burning not only
increases the overall temperature of the area but
also releases harmful pollutants like SO2, CO2,
CO, NO etc. in the air which results into severe
health complications for the inhabitants of the area.
Study of coal fire and its spatio-temporal dynamics
is very important as it not only prevents access to
the proven important reserve of coal but it also
affects day to day life of the local inhabitants in the
form of surface damage, air pollution and land
subsidence. It has been seen that the study of coal
fire by Thermal Infra-red Remote Sensing (TIRS)
technique shows the hotspots, changes of spatial
coverage and propagation of coal fires. The main
objective of the present study is Land Surface
Temperature (LST) retrieval from multispectral
ASTER TIR (Thermal Infra-Red) data by a robust
split window algorithm and coal fire related
thermal anomaly detection in Jharia coal-field
(Fig. 1).
Volume 18 No. 2 | December 2016

Fig. 1: ASTER night-time TIR-based LST map of Jharia coal field,
Jharkhand on October 11, 2015

ASTER L1T night-time products were used for LST
retrieval. ASTER L1T day time data were used for
emissivity retrieval. MODIS L1B product of Bands
2, 5, 17, 18 and 19 of the same date as of the night
time ASTER data were used for water vapor and
transmittance retrieval. In the present study, ASTER
raw DN values were converted to calibrated radiance
and then brightness temperature using Planck's law.
Two important parameters namely, atmospheric
transmittance and land surface emissivity were used
for LST retrieval by split window algorithm.
Atmospheric transmittance was retrieved using
MODIS based water vapor content. Emissivity was
retrieved using NDVITHM algorithm based on the
values of NDVI.
- Mrinmoy Dhara, Shruti A. Sanuel,
Narendra Singh, Shailaja Thapa,
Yateesh Ketholia and R.S. Chatterjee
INDIAN INSTITUTE OF REMOTE SENSING
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Spatio-temporal Analysis of Groundwater Depletion and its impacts at Selected Test
Sites of Luni-Ghaggar Drainage Basin

S

ustainable usage of groundwater resource is
utmost important to avoid acute fresh water
shortage especially in arid and semiarid
regions like the present study area. Rapidly
increasing groundwater withdrawal leads to severe
groundwater depletion and groundwater-induced
aquifer system compaction. The exploitation of
groundwater resources has been occurring across the
country for various reasons. However, the level of
exploitation is not the same across different regions.
When groundwater is pumped more than the natural
recharge by precipitation, the amount of water stored
in the aquifer declines to progressively lower level.
The present study area includes Chandigarh,
Haryana, parts of Punjab, Rajasthan and Gujarat with
the geographic extent lying between 23o41' N and
o
o
o
30 77' N latitudes and 66 64' E and 77 75'E
longitudes. Confined to semi-confined deep water
levels are observed in different locations of Punjab,
Haryana and Chandigarh. Decline in water levels
have been reported in Sangrur, Patiala, Ludhiana,

Fig. 1: Groundwater depletion hotspots in Luni-Ghaggar drainage
basin of NW India

Fig. 2: L-band DInSAR based observation highlighting land surface
deformation in Mohali, Kharar, Banur and Dera Bassi areas in
and around Chandigarh during 2009-11 (shown in IHS image of
SAR intensity, unwrapped differential phase and InSAR
coherence).

Jalandhar, Moga and Amritsar districts of Punjab, in
Kurukshetra, Kaithal, Gurgaon, Faridabad, Rewari
and Mahendragarh districts of Haryana, and in
Chandigarh. In this study, spatio-temporal analysis
of ground water level (GWL) data, acquired by
Central Ground Water Board, has been carried out to
identify the groundwater depletion hotspots (Fig.1) .
Spaceborne differential interferometric SAR
(DInSAR) data analysis has been carried out in
selective locations along with collateral groundbased and subsurface observations to assess
groundwater depletion induced aquifer-system
compaction and land subsidence. In and around
Chandigarh and Mohali (Punjab), DInSAR phase
suggests land surface deformation which is
comparable to groundwater depletion induced
estimated aquifer system compaction.
- Neha Kadiyan, R.S. Chatterjee and S.K. Jain

SPECIAL WORKS
First Experience of IIRS at Antarctica and Summary of scientific Activities Conducted at
Maitri and surrounding areas

iirs

I

ndian Institute of Remote Sensing (IIRS)
Dehradun has participated in 36th Indian
Scientific Expedition to Antarctica (ISEA) as
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one of first summer members of ISEA-36
expedition. One member from IIRS, Dr. Praveen K.
Thakur has jointly conducted extensive field

Hkkjrh; lqnwj laosnu laLFkku

CONTACT

B) IIRS' probe reading on surface and pit

C) GSIs DGPS measurement of ice sheet

D) GSI's low frequency GPR in operation

E) IIRS Protable AWS for continous weather records

Fig. 1: A: Route map of ISEA-36 joint field campaign of IIRS and GSI, Figures B to E shows used field instruments for snow probe, DGPS, GPR
and continuous weather data collection.

campaigns with Geological Survey of India (GSI)
in Wohlthat Mountains and Schirmacher oasis area
near Mairti station during 03 Nov 2016 to 24 Feb
2017 as both studies has common study area. IIRS
and National Remote Sensing Centre (NRSC) had
earlier published a high quality image album
“Glimpse of Antarctica Ice sheet features and
glacier landforms - As viewed by Cartosat-2”, and
36th ISEA expedition project was in continuation of
this work with major objective of “Validation of
remote sensing and model based Antarctica ice
sheet features and glacier landforms”. As part of
th
36 ISEA, major field campaigns were conducted
during November 2016 to February 2017 time in
which about 350km of GPR survey at 16, 36, and
80 Mhz, 45 DGPS reading with 15 repeat
measurements using GSI instruments and
installation of about 40 bamboo stakes on ice sheet
and front end of Somovken glacier (shown in
Figure.1a) for ice sheet and glacier dynamics study
was completed. IIRS contributed with
measurements of more than 45 snow probe
instrument based data for snow density, depth and
wetness along this track (shown in figure 1a, b).
Portable Automatic Weather Station (AWS, figure

1E) of IIRS was used for continuous weather data
record of 4 months, out of which 14 days data was
from 100km South of Maitri, near Wohlthat
mountains. Hand held laser distance meter of IIRS
and total station of GSI in point scan mode was used
to monitor ice wall at Schirmacher oasis, including
one long term ice sheet site at Dakshin Gangotri
snout. Maximum height of eastern ice wall behind
Maitri was estimated to be 27m. High amount of
snow/ice melting due to high summer temperature
(7.6 deg. C maximum temperature was recorded
on13th and 27th Dec. 2016) was recorded around
Schirmacher oasis area during 25 Nov-25 Dec
2016. Mapping and validation of large number of
crevasses field near Somovken glacier, record
numbers of GPR, DGPS, snow/ice stakes, snow
probe, monitoring of ice sheet terminus and long
distance continuous weather data were highlight of
this joint field campaign. The surveyed area and
stake network will act as long term ice sheet and
glacier monitoring route and will be revisited in
coming years for computing annual changes in
glacier velocity, ice/snow melt rates and ice sheet
terminus monitoring as part of ice sheet and glacier
dynamics project.
- Praveen K. Thakur
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COURSE REPORTS
M.Tech in Remote Sensing & Geographic Information System

T

he aim of the M.Tech. (RS&GIS) course is to
provide in-depth understanding of remote
sensing, satellite image analysis, geographic
information system (GIS) and global navigation
satellite system (GNSS) technologies and their
applications in natural resources survey and
monitoring including agriculture and soils, forestry
and ecology, geology and mineral resources, water
resources, marine resources, urban and regional
planning, atmospheric studies and disaster
management. It is a four semesters course in which
two semesters are devoted to exhaustive course work
and two semesters are devoted to research project.
There are 8 specializations in the course such as
Agriculture and Soils, Forest Resources and
Ecosystem Analysis, Geoinformatics, Geosciences,
Marine and Atmospheric Sciences, Satellite Image
Analysis and Photogrammetry, Urban and Regional
Studies, and Water Resources. The course work
consists of four core papers in technology area, four

core papers in subject specialization, one paper on
research skill development, one paper on
environmental and climate change studies, two
advanced papers on web technology for GIS and
programming and visualization and dissemination
of geodata respectively, and one paper on theme
specific case study. From the 2016-2018 batch,
Choice Based Credit System (CBCS) has been
adopted as per Andhra University guidelines. In this
scheme, in addition to four core papers in technology
area, four core papers in subject specialization, and
one core paper on research skills, there are four
elective papers. The first three elective papers
include advanced subjects under geospatial
technology, natural resources management and
environmental and climate change studies. In the
4th elective paper, a candidate needs to carry out a
theme specific interdisciplinary case study out of the
60 topics offered from eight specializations. In the 1year research project, the student is given the
mandateto work as a member of a research group in a
live project in close association with the subject
experts. At the end of the 2014-2016 course, 25
students successfully defended their theses in the
following topics. Similarly, in 2015-2017 batch, 31
students have been carrying out M.Tech. research
projects. Out of which 29 students have successfully
completed Mid-Term Review of the M.Tech.
Project. Also, in 2016-2018 batch, 30 students joined
the course on August 16, 2016 and have been
presently carrying out their course work.
- R. S. Chatterjee

Short course in RS with emphasis on Digital Image Processing
(September 19 to November 11, 2016)

I

iirs

IRS has been entrusted by Ministry of External
Affairs, Govt. of India to organize training
programmes each year under its Indian
Technical and Economic Cooperation (ITEC). 13th
Short course in Geoinformatics commenced on 19
September 2016. The courses was of 8 weeks
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duration with 20 slots per course each year. The
primary aim of the course is to enhance the capacity
of participants in understanding various dimensions
of Geo-information science and technology for
natural resource management and decision making.
The course is modular in structure and is designed to
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cover subject topics through theory lectures,
practical demonstrations with hands-on exercises
and small pilot study carried out by the participants
in their respective field of interest or as per their
parent institutional requirement. This year we had
18 candidates from 13 countries nominated by
MEA. In addition to the above One participant
sponsored by Indian Government attended the
course. In the Eight weeks course, Module 1
named as GI Science of first three weeks were
devoted to Principles and potentials of GI Science,
Geographic Information and Spatial Data types,
Data Processing System, Basic Spatial Data
Analysis , Advance Spatial Network Analysis,
Data Quality, Metadata and Policy and
Visualization. The Module II - Earth Observation
(EO) focused on electromagnetic radiation Visual
image interpretation, Sensors and image
characteristics, Visualization and radiometric
operations, Digital Image classification, Spatial
Referencing and two Challenge Lecture: Active
sensors (Radar, LS) and Challenge Lecture:
Advanced Image classification. These topics were
covered in theory lecture classes and the lectures

were followed up by practical demonstrations. The
course participants were taken to an educational
and sightseeing trip to Delhi and Agra. The last two
weeks dealt with advanced lectures based on
demand by students and small case study / projects.
At the end of the course formal feedback was taken
from the course participants. Majority of course
participants felt that the programme objectives
have been achieved and rated the course as
excellent.
- Minakshi Kumar

Special Course on Image Interpretation and Remote Sensing Application for Indian
Airforce Personnel (June 6 to July 31, 2016)

T

he second special course on “Image
Interpretation and Remote Sensing
Application” for Indian Airforce personnel
commenced on June 6, 2016 and 14 personnel's (6
officers and 8 airmen) from Indian Air Force
attended the programme. The course curriculum
was designed based on the requirement of the user
department with an overall objective to provide
awareness about the concept of remote sensing,
image interpretation and GIS concepts. The course
was designed in a modular structure which
provided a blend of theory and hands on practical
exercises. It consisted of two modules: Module I
was of 5 weeks duration and covered topics on:
remote sensing fundamentals (optical, thermal,
microwave and hyperspectral), image
interpretation, DEM extraction, terrain analysis
Volume 18 No. 2 | December 2016

and visualization, cartography, GPS, digital image
processing. Special lectures on SAR data
interpretation in snow and glacier areas, disaster
management and coastal hazards using geospatial
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technology and Guest lectures on strategic feature
extraction using SAR and Hyperspectral data were
delivered by guest faculty members from DEAL;
Thermal Imaging for strategic application and
feature extraction using LiDAR instrumentation
were delivered by guest faculty members from
IRDE. Theory lectures were supplemented with
three field visits for ground data collection and a
facility visit to DEAL and IRDE, Dehradun. Module
II was of 3 weeks duration and it covered topics on
fundamentals of GIS, GIS database creation, spatial
data models, 3D GIS, network analysis and free and

open source software for GIS Analysis. At the end of
each module, participants carried a short project of
one week duration and presented the results. A
formal feedback was taken at the end of the course.
In general, all the participants rated the course as
very good to excellent in terms of objective of
course, course program design and implementation.
The valedictory function was held on July 29, 2016
and was presided by Director IIRS and Group
Captain Rajat Mohan from PI school, Airforce HQ.
- Shefali Agrawal and Manu Mehta

Orientation Course on Remote Sensing and GIS Application in Working Plan Preparation
(August 29 to September 2, 2016)

W

orking Plan is the main document that
prescribes different aspects of forest
management such as forest protection,
conservation, wildlife management and resource
harvest of a territorial forest division in India. A New
Working Plan Code-2014 has been developed, which
also emphasizes on effective use of geospatial
technologies in its preparation. In view of this need,
Ministry of Environment, Forest and Climate
Change (MoEFCC) has entrusted IIRS to meet the
capacity building requirement and training of Forest
Working Plan Officers (WPOs) for use of Geospatial
technologies for working plan preparation. In the
year 2016, One-Week Refresher Training Course for
IFS Officers on “Remote Sensing and GIS
Application in Working Plan Preparation” was
organized during August 29 to September 2, 2016 by
the Forestry and Ecology Department of IIRS. 14
participants from 09 states attended the course. The
course included lecture on Remote sensing, GIS and
GPS: An overview, New Working Plan Code-2014,
preprocessing of satellite data for forestry
applications, forest cover type and density mapping,
spatial multi-criteria decision modelling for
management planning, assessment of forest
biodiversity and NTFP, sampling techniques,
generation of stand, stock, biomass and carbon maps

and tables, ISRO Geo web services, Edusat and elearning, ISRO Bhuvan portal: data downloading,
online editing, report generation and RS&GIS based
working plan preparation. A case study from
Uttarakhand was also demonstrated. Hands-on
exercises were conducted on geospatial database
creation, estimation of forest biomass/carbon stocks
and spatial multi-criteria decision modelling for
forest fire risk zonation and wildlife habitat
suitability analysis using open-source GIS
packages. One-day field visit was also organized to
Mussoorie forest division to demonstrate for ground
truth data collection techniques.
- Sarnam Singh and Hitendra Padalia

iirs
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Special Course on Applications of RS & GIS in Forestry for Forest Range Officers
(November 15 to 19, 2016)

I

IRS has been organizing orientation courses
for the Range Forest Officers from the Forest
Training Institute and Rangers College (FTI &
RC), Sunder Nagar, Himachal Pradesh (H.P.) on
'Applications of RS & GIS in Forestry' once in
every two years. A five days special orientation
course was organized for the thirty nine (39) Range
Forest Officers for the second course in the series
during November 15-19, 2016. The course
structure was designed in consultation with the
Director, FTI & RC. Total eleven lectures, six
practical exercises and one field exercise to Forest
Research Institute was included to showcase the
various aspects of remote sensing and GIS and
apprise the participants on the applications of geospatial techniques in forestry. Major topics
covered during the lectures dealt with Basics of
Remote sensing, GIS and GPS, Spectral properties
of vegetation and spectral indices, information
extraction from the aerial photographs and satellite
data (visual and digital), Sampling for forest
inventory and growing stock assessment, Forest
change detection and monitoring, Soil capability
classification using remote sensing etc. The course

participants were also apprised about the Satellite
Data procurement from NDC, NRSC and
downloading of satellite data from various online
free sources. A demonstration was given on the
geoweb portal Bhuvan giving a broad overview of
its various services. The participants appreciated
the usefulness of the course and application of RS
& GIS technology in the forestry.
- Stutee Gupta and Sarnam Singh

Short Course on Application of RS & GIS for Natural Resources Management
(March 14 to 18, 2016)

A

five days special course sponsored by
National Statistical Systems Training
Academy (NSSTA), Central Statistics
Office, Ministry of Statistics and Programme
Implementation for ten Indian Statistical Service
Probationers jointly with four Himachal Pradesh
(HP) Horticulture Department officers and four HP
Economic and Statistics Department officers was
conducted during March 14-18, 2016 on
'Application of RS & GIS for Natural Resources
Management. The aim of the course was to educate
participants about Application of Remote Sensing
and GIS for Natural Resource Management. The
course objective has taken care about providing
awareness of application of geo-spatial
technologies in Ministry of Statistics and
Volume 18 No. 2 | December 2016

Programme Implementation. During course, the
emphasis was given on Geo-spatial technological
aspect as well as its application in six application
streams. Eighteen topics were covered: Overview
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of Remote Sensing and GIS, Geological
Applications including disaster management, Indian
Space Programs, RS and GIS Application in
Agriculture and Soils, Geospatial Applications in

Urban and Regional Planning, RS and GIS
Application in Water Resources and RS and GIS
Application for Marine Science.
- Anil Kumar

Special Course on SAR Applications in Geosciences
(September 26 to October 7, 2016)

A

two weeks special course on SAR
Applications in Geosciences was organized
for Geosciences and Disaster Management
Studies as per the requirements of the Geological
Survey of India (GSI). The course started on 26th
September, 2016 and was completed on 7th October,
2016. A total number of twelve participants from
different centers of GSI were selected for the course
along with two observers. The two weeks course was
designed to include i) fundamental concepts of
RADAR and InSAR, ii) hands on sessions and
practical with different SAR datasets, and iii)
processing and analysis of InSAR for different
applications. Overall, the course has been divided
into two modules. In the first module emphasis was
given on providing theory classes on concepts of
SAR, InSAR, DInSAR, Polarimetry and their
applications in various geoscientific applications.
Hands on training has been given on generation of
backscatter image from SAR data, processing of
InSAR for DEM generation, processing of DInSAR
for deformation mapping, processing techniques of
RISAT data. The participants were exposed to ALOS

1/2, ENISAT, ERS 1/2, SENTINEL, RISAT and
TanDEM-X datasets during hands on training. A
guest lecture by Prof. Y.S. Rao, IIT Bombay was
delivered on basic and advanced SAR
interferometry and polarimetry. Case study was
assigned to the participants in the second module. A
field work around Rajpur area was organized for the
participants to familiarize them with the
backscattering characteristics of different geological
features. An overall satisfaction on the course was
expressed by all participants.
- Pratima Pandey

Short Course on Capacity Building on SAR Data Usage for Forest Carbon Estimation
(November 22-26, 2016)

U

iirs

nited States Agency for International
Development (USAID) along with The
Ministry of Environment, Forest and
Climate Change (MoEFCC)), Government of India
(GOI) has collaborated with ISRO to create a SAR
Task Group, as a part of this it was proposed to
organize the 1st SAR Capacity Development
workshop/training from 22nd to 26th November,
2016 under the Forest-PLUS program at Dehradun.
The training program was organized by USAID in
collaboration with Indian Institute of Remote
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Sensing (IIRS), ISRO Dehradun. Training was
conducted by Dr. Paul Siqueira, Prof. at University
of Massachusetts and Ecosystem, Lead PI, NISAR
Mission along with the SAR Task Group Members
from FSI and IIRS Dehradun, SAC Ahmedabad,

NRSC Hyderabad and IORA Ecological Solutions,
New Delhi. Participants from various State Forest
Department attended the training program.
- Shashi Kumar

Special Course on RS & GIS with Special Emphasis on Medicinal Plants for the
Officials of Ministry of AYUSH (September 13 to 17, 2016)

A

total ten officer trainees from National
Medicinal Plant Board (NMPB) and
Ministry of Ayurveda, Yoga and
Naturopathy, Unani, Siddha and Homoeopathy
(AYUSH), Government of India, New Delhi
attended the training programme during
September 13 to 17, 2016. The course was
structured for fulfilling the requirement of
mapping and analysis of medicinal plants
conservation in GIS environment. Keeping in
mind the objective of the course, syllabus was
designed for a comprehensive coverage of GIS
theory lectures, practical demonstrations and
mobile App usage for field data collection. There
were total fourteen lectures covering various

dimensions of geospatial tools and technology,
species distribution modelling and Bio-diversity
conservation. In total six practical exercises were
demonstrated in quantum GIS (QGIS) and
Maximum Entropy (MaxEnt) software and one
field visit was organized on Mobile App usage for
field data collection. At the end of the course, a soft
copy of study material (lecture and practical
exercises with data), contact details of faculty
involved, lecture power point presentations, QGIS
(version 2.14.3) software setup with necessary
plugins, was provided to all the participants as a
reference material.
- Hari Shankar and Sameer Saran

Special Course for FSI Personnel on Techniques for Ortho Rectification of Very High
Resolution Satellite Data (July 25 to 29, 2016)

R

ecent developments in Remote Sensing
technology has provided high-resolution
from satellites in both mono and stereo
mode, which has complimented the information
for regular mapping applications and updating of
maps at large scale. In this context, it has become
essential to train the workforce in use of advanced
geospatial techniques. The forest Survey of India
requested a customized course on techniques for
Ortho rectification of very high resolution satellite
data for the purpose of carrying out nation wide
mapping of forest at a fine resolution. The course
was of one week duration from July 25-July 29,
2016. Eleven (11) participants joined the course.
This course was intended to train professional
manpower in handling high spatial resolution data
and various aspects of orthorectification. The
course included theoretical lectures on Issues and
Challenges in processing of High Resolution data,
Strategies and Techniques in GCP collection,
Georefrencing and ortho rectification with respect
Volume 18 No. 2 | December 2016

to HR satellite data and Quality evaluation of
orthorectified products. Together with theoretical
lectures, practical exercises and related fieldwork
also formed part of the curriculum. Practical
exercises on Georeferencing of High resolution
space borne images and Orthoimage generation
from different HR satellite data were carried out. A
field exercise on differential GPS data collection
and processing was also conducted. The course was
designed to provide a useful understanding of
current advances in geospatial technology and
serve as a solid foundation for handling high
resolution data specifically for orthorectification of
large datasets at a fine resolution. Participants have
expressed that the course was well structured and
course material was relevant. They have also
appreciated the faculty and have specifically
mentioned that theoretical concepts were dealt very
effectively and thoroughly.
- Hina Pandey
INDIAN INSTITUTE OF REMOTE SENSING
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Outreach Course on Geo-web Services and Geoportal Applications
(June 28 to July 15, 2016)

T

o enhance the awareness on Geo-web
services and related technologies for
geospatial applications, a special short
course under IIRS outreach Programme i.e., 17th
Outreach Programme on “Geo-web Services and
Geoportal applications” was organized during June
28 to July 15, 2016 targeted to working professionals
with following objectives: To provide technological
awareness in Geo-web services and Web GIS; To
provides information on various components of
popular Geoportals with mechanism of data access;
To p r o v i d e d e v e l o p m e n t a p p r o a c h f o r
crowdsourcing and participatory GIS using mobile
platform; and To provide approach to develop user
defined applications using Mashup architecture.
This also includes how to bring all the data sets to
common platform at user end. This programme was
delivered using Internet technology and A-VIEW
platform developed by MHRD and Amrita
University. In total 1218 professionals across India
registered for this programme. The participants
included working professionals from Central
government ministries/Departments, State
Government Department, Academic institutions
(including IIT's and NIT's) Corporate (geospatial
industry) and NGO's. The major topics covered
during the programme include- geospatial

technology and applications, internet technology
and GIS, concept of geo-web services and
geoportals, ISRO Bhuvan geoportal and its
components, demonstration on accessing geo-web
services from Bhuvan geoportal, demonstration of
Biodiversity Information Services (BIS) and Indian
Bio-resource Information System (IBIN),
demonstration on crowdsourcing and participatory
GIS, ISRO Bhuvan-Panchayat and asset mapping,
India Water Resource Information System (IndiaWRIS) and geo-web services and Mashup
application-case study. The live sessions were
conducted by scientists of IIRS and NRSC. The live
feedback from participants were also taken through
interactive sessions. The participants have expressed
that the programme should be conducted every year.
- Harish Karnatak and Poonam S. Tiwari

Centre for Space Science and Technology Education in Asia and the Pacific (CSSTEAP)
Courses Conducted at IIRS, Dehradun

C

iirs

SSTEAP programme is dedicated towards
development and growth of capacities that
will enable the member countries of AsiaPacific region to enhance its knowledge,
understanding, and practical experience in those
aspects of space science and technology that have the
potential for a greater impact on its economic and
social development, including the preservation of its
environment. The educational programme of IIRS,
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Dehradun center is oriented towards the
dissemination of knowledge in relevant aspects of
space science and technology. The centre offers post
graduate level courses in the areas of Remote
Sensing and Geographic Information System with
support of IIRS. The following CSSTEAP courses
were conducted in IIRS campus during July to Dec
2016:
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Course Name

Duration

No. of
Participants

21st PG Course on Remote Sensing and GIS

July 1, 2016 - March 31, 2017

20

Short Course on Disaster Damage and Loss Assessment in Natural
Heritage and Cultural Sites using Geospatial Techniques

11 Sep - 02 October, 2016

24

Short Course on Small Satellite Mission

November 21 to December 2, 2016

25

Short Course on Satellite Engineering and Small Satellite

November 21 to December 2, 2016

12

WORKSHOPS/SYMPOSIA/MEETS
Capacity Building Workshop on Bhuvan Panchayat Portal and Mobile Application for
Asset Mapping (July 27, 2016)

I

SRO has taken up an initiative on
“Empowering Panchayati Raj Institutions
Spatially (EPRIS)” to empower Panchayati
Raj institutions in the country for decentralized
planning. The inventory of assets is an important
component of planning at the grassroots level for
better implementation of governmental schemes.
ISRO HQ realized that the academic institutes
comprising of experienced faculty (as focal points)
and enthusiastic youth could play a key role to
support this social endeavor in a big way. Thus the
need was felt for capacity building of academic
institutions in the country towards Bhuvan
Panchayat Portal and Mobile Application. With
this background, ISRO HQ and NRSC, Hyderabad
along with IIRS, Dehradun proposed organization
of a one day training Workshop on “Bhuvan
Panchyat Portal and Mobile Application for Asset
Mapping” through internet-based A-VIEW
platform. The workshop was successfully
conducted on 27 July 2016 under IIRS Outreach
Programme through live and interactive sessions
using A-VIEW and Internet technology. A total of
94 (Academic: 85, State Govt.: 6, NGO: 2 and
Scientific Organisation: 1) universities/
institutions joined this programme. The inaugural
talk on “Indian Space Programme” was delivered
by Dr. A. Senthil Kumar, Director IIRS. After
inaugural session, the session on “Space Based
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Inputs for Decentralized Planning” was delivered
which was followed by demonstrations on
Overview of Bhuvan Panchayat Portal and Mobile
application for Asset Mapping and Activity
Planning using Bhuvan Panchayat Portal. In
addition to this, panel discussion and feedback
session was conducted. The participants have
actively participated in interactive sessions. The
experts including Dr. A. Senthil Kumar, Director
IIRS, Dr. R Nagaraja, Chief General Manager,
Regional Centres, NRSC, and Dr. P.G. Diwakar,
Scientific Secretary ISRO, addressed the questions
raised by participants on various issues related to
Asset Mapping. Overall feedback of the
programme was very positive.
- Harish Karnatak
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National Symposium on Recent Advances in Remote Sensing and GIS with Special
Emphasis on Mountain Ecosystems
and
Annual Conventions of the Indian Society of Remote Sensing and the
Indian Society of Geomatics

A

National Symposium on “Recent
Advances in Remote Sensing and GIS with
Special Emphasis on Mountain
Ecosystems” and Annual Conventions of the Indian
Society of Remote Sensing (ISRS) and the Indian
Society of Geomatics (ISG) was organised at
Dehradun during December 7-9, 2016. The
symposium received an overwhelming response
from researchers, professionals, academia, students
and geospatial industry from across the country.
About 540 delegates from across the country
attended the symposium and participated in the
deliberations.
The symposium was inaugurated on December 7,
2016 by Padma Bhushan Shri Chandi Prasad Bhatt, a
noted environmentalist and social activist, who
founded Dasholi Gram Swarjaya Sangh, Gopeshwar
(Uttarakhand) the mother organisation of the Chipko
Andolan (Hug the Trees Movement). In his inaugural
address, he highlighted about the issues and
challenges being faced by mankind living in the
mountains and urged the scientists and researchers to
find scientific means and methods to appropriately
address them. He particularly emphasised on taking
steps for reducing the vulnerabilities and risks due to
natural hazards and climate change. As a part of the
annual conventions of ISRS and ISG, awards were
also conferred on eminent scientists and researchers
working in the field of remote sensing and
geomatics. ISRS felicitated Padma Bhushan Prof.
(Dr.) George Joseph for his life-time contributions in
the development as well as popularising remote
sensing technology in India, outstanding scientific
leadership and international acclaim.

iirs
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Following invited talks by eminent scientists were
organised, especially focusing on mountain issues
and challenges:
· ISG Millenium Lecture: Changes in regional and
global hydrological cycle - by Dr. M. Rajeevan,
Secretary, Ministry of Earth Sciences
· Urbanisation issues and challenges in the
mountains - by Dr. Sudhir Krishna, Former
Secretary, Ministry of Urban Development
· Geospatial technology for urban planning - by
Dr. A. Senthil Kumar, Director, IIRS
· Mountain disasters: strategies for risk reduction by Shri Kamal Kishore, Member, National
Disaster Management Authority
· Space Inputs for carbon, climate and food
security in mountain regions - by Dr. V.K.
Dadhwal, Director, Indian Institute of Space
Science and Technology
· Remote sensing of active faults, Himalayan
tectonics and earthquakes - by Dr. V. C. Thakur,
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Former Director, Wadia Institute of Himalayan
Geology
· National database for emergency management
- by Shri V. Bhanumurthy, Associate Director,
National Remote Sensing Centre
In total 261 technical papers were presented in the
symposium by the researchers: 113 papers in 19
parallel oral and 148 papers in 4 interactive poster
sessions. The papers were organised in the
following 12 themes: Advances in EO Sensors and
Processing Technology and UAV Remote Sensing;
Advances in GIS, Health GIS and Satellite
Positioning and Navigation; Atmosphere, Weather
and Climate; Agriculture, Soils and Sustainable
Land Management; Capacity Building; Coastal
and Ocean Applications; Disaster and Risk
Reduction; Forestry and Environment;
Geosciences and Mineral Exploration;
Infrastructure and Developmental Planning and
Energy; Planetary Exploration; and Water
Resources, Snow and Glaciers. One special
session each for geospatial industry and ISRS/ISG
awardees were also organised on December 7 and
December 8, 2016, respectively. Besides these
sessions, a special parallel technical session on
'Space Sciences and Planetary Exploration' was
also organised by ISG.
An exhibition was also organised as a part of the
symposium. Following Central and State
government organizations and geospatial
companies participated in the exhibition and
showcased their geospatial products, services and
research outcomes: Andhra Pradesh State
Applications Centre; Centre for Space Science and
Technology Education in Asia and the Pacific;
Forest Survey of India; Haryana Space
Applications Centre; IIRS; ESSO-Indian National
Centre for Ocean Information Services; Madhya
Pradesh Council of Science and Technology;
Mahalanobis National Crop Forecast Centre;
National Remote Sensing Centre; Punjab Remote
Volume 18 No. 2 | December 2016

Sensing Centre; North eastern Space Applications
Centre (NESAC); Uttarakhand Space Application
Centre; ESRI India Technologies Ltd., Geospatial
Media and Communications Pvt. Ltd.; Hexagon
Geospatial, SkyMap Global; Trimble and 36th
International Geological Congress.
The following pre-symposium tutorials on
advanced and contemporary topics: PolSAR and
PolInSAR data processing and applications; Urban
planning for development of smart cities;
Watershed management in mountainous landscape;
Hyperspectral remote sensing and applications;
Close-range photogrammetry and terrestrial laser
scanning; Health GIS; and UAV remote sensing
and applications, were organised during December
5 - 6, 2016 which was participated by 190 young
professionals, researchers and students. While the
'UAV Remote Sensing and Applications' tutorial
was organised jointly by the IIRS, NESAC and the
Indian Agricultural Research Institute, the
remaining tutorials were organised by the IIRS.
Best paper awards to the authors were given away
to the authors by President, ISRS during the
concluding ceremony. The symposium concluded
with the recommendations as symposium
resolutions based on the deliberations and
discussions during the technical sessions.
- S. K. Srivastav and Vaibhav Garg
INDIAN INSTITUTE OF REMOTE SENSING
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Himachal Pradesh State Meet, 23 September, 2016

T

he one-day State Meet on “Promoting Space
Based Tools and Technologies in
Governance and Development” for the state
of Himachal Pradesh (HP) was organized on
September 23, 2016 at HP Secretariat, Shimla as a
follow up of the National Meet held under the
chairmanship of Hon'ble Prime Minister of India on
September 7, 2015 in New Delhi. The objectives of
the State Meet were to bring together various line
departments and stakeholders in the state and
identify the areas for effective use of Earth
observation and satellite communication
technologies in natural resources management,
disaster management, development and governance,
and to prepare a joint action plan/ mechanisms for
implementing the identified projects as per
departmental requirements. The State Meet was
jointly organized by HP Remote Sensing Centre
(HPRSC) of the Himachal Pradesh Council for
Science Technology & Environment (HPSCSTE),
and Institute of Remote Sensing, ISRO. About 300
participants from 40 line departments participated in
the meet. Shri V.C. Pharka, Chief Secretary, Shri
Tarun Sridhar, Additional Secretary, Shri Tarun
Kapoor, Principal Secretary, Environment, Science
and Technology, Shri Ajay Kumar Lal, Member
Secretary, HPSCSTE, and Shri Kunal Satyarthi,
Joint Member Secretary, HPSCSTE and Dr. A.
Senthil Kumar, Director, IIRS graced the

occasion.Shri A.S. Kiran Kumar, Secretary,
Department of Space (DOS) and Chairman, ISRO
addressed the meet on video link from ISRO HQ. In
total nine technical sessions on themes viz.,
agriculture, land resources planning, environment
and energy, infrastructure planning, water resources,
health and education, weather and disaster
management, developmental planning, technology
diffusion, communication and navigation were
organized. The nodal officers of 32 line departments
presented programme/activities of respective
department, outlined the probable areas for inputs
from space technology and sought guidance/
technical know-how from scientists (IIRS, NRSC
and DECU) moderating the sessions.
- A. Senthil Kumar, Sarnam Singh and
Hitendra Padalia

Remote Sensing Day Celebration

T

he Remote Sensing Day was celebrated with
all vigor at IIRS Dehradun on August 12,
2016. The event was supported by ISRS-DC
and IMS-DC. Following activities were organised on
the occasion:
·

iirs

·

Quiz for students/researchers/staff/faculty
(Theme: Earth Observation Systems - Imaging
to Navigation"

Director, IIRS addressed the gathering and
distributed the prizes to the winners

Screening of documentary on "Mars Orbiter
Mission - India's Maiden Odssey to Mars"
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Turnkey Solution based on Geospatial Technology for
Swachh Bharat Abhiyaan (SBA)

G

eoinformatics Department has designed
and developed a turnkey solution for
SBA, which is geo-enabled and is based
on citizen science approach. The system consists
of three separate applications, two are mobile apps
and one is the web based application (Figure 1):
· Citizen App for reporting garbage locations;
· Web based dashboard for visualization,
reporting, user/vehicle management, job
assignment and GIS based optimize route
determination; and
· Service (Cleaner) app for garbage redressal.
1. Citizen App is an Android based mobile
application, which enables a citizen to report
garbage related complaints. To report a
location, the citizen needs to geotag the
location using onboard GPS on the Android
mobile phone, take the photograph of the
garbage and fill details like type of garbage and
brief description and submit. Citizens can also
view the authorized dumping sites (Dumper
Placer (DP) and Compact Placer (CP)) of the
civic bodies.

2. Web based dashboard: The citizen App work
along with the Web based Dashboard
application where all the data resides in the
spatial database. Dashboard application
consists of following modules namely Login,
User-management, Vehicle-management, Job
Assignment, Routing and Reporting.
3. Service App is an Android based mobile
application designed for the cleaners and
allows them to handle the tasks in efficient
manner.
Success Story- Solution Implementation
The complete system was put to use on Oct 2, 2016.
Over 1000 participants from 4 Universities and 9
government institutes in the Dehradun participated
in this exercise. 3268 garbage locations were
geotagged within 5 hours for cleaning.

Fig. 1: SBA Turnkey Solution Components

The geospatial solution was released by Dr.
Krishan Kant Paul, H.E. the Governor,
Uttarakhand on Oct 4, 2016 at Rajbhawan,
Dehradun.
The Mobile Apps can be downloaded from URL
http://sb.iirs.gov.in.
- Sameer Saran, Kapil Oberai, Ashutosh Kumar
Jha, Prabhakar Alok Verma, Koti Shiva Reddy,
A. Senthil Kumar

Fig. 2: Modules of three applications and information flow among
them
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CAMPUS NEWS
Forthcoming Seminar/ Symposiums/ Conferences/ Meets
st

1. Golden Jubilee celebration of IIRS on 21 June,
2017 to be held at IIRS Dehradun
2. ISRS - ISG Annual Conventions, Oct 23-27,
2017, New Delhi
th
3. The 38 Asian Conference on Remote Sensing,

New Delhi, India, Oct 23-27, 2017, Hotel
Ashoka, New Delhi
4. ISPRS Technical Session, October 25, 2017,
Hotel Ashoka, New Delhi

Facility/ Instrument Augmentation
Engineering Geological lab
The Engineering Geological lab has been set on the ground floor of main building (near soil lab) consisting of
flowing instruments (Fig. 1):
Instrument
Direct shear instrument for soil/debris with axial load capacity 20kN and 50kN
Schimdt Hammer
Rock-triaxial testing equipment
Point load testing equipment
Brazialan testing equipment
Slake durability apparatus
Moisture meter with weighing balance
Drill coring and grinding machine
Sieve Set, Atterberg's limit device, Shrinkage discs, Standard penetration test apparatus
RAMMS Rock fall module
Phase 2 (RS2) and Rock data 2 software

Purpose
Shear strength
Compressional strength (both uniaxial and triaxial)
Tensile Strength

Resistance to weathering
Determination of in-situ moisture amount
Coring and polishing
Geotechnical characterization of soil
Modelling of Rock fall
Analysis and representation of rock strength data

Hyperspectral lab
The Hyperspectral lab has been set up on 1st floor of
URSD building with dark room facility (Fig. 2):

iirs

Fig. 1: Engineering Geology laboratory, augmented at GDMS, IIRS to
support landslide modelling research consisting of a) rock
triaxial, b) robust Direct shear equipment (for soil/ debris) with
axial load capacity 50kN to measure shear strength parameters,
c) Drill coring and grinding machine (NX Size), and d) Slake
durability apparatus to measure resistance to weathering for
rocks and other complimentary instruments.
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Fig. 2 a) Hyperspectral lab, augmented at GDMS IIRS, consisting of b)
ASD Field Spec 4 Spectro-radiometer (350-2500nm), c) FTIR
Spectro-radiometer (2-16 micrometer) for generation of the
spectral response of rocks and minerals
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Distinguished Visitors/ Faculty to IIRS
·

Dr. Savita, Director, FRI, delivered an
inaugural speech on the occasion of
celebration of 'Inter-centre Technical Hindi
Seminar' on August 05, 2016.

·

Dr. V. Jayaraman, Prof. Satish Dhawan
Professor, ISRO HQ, delivered a lecture on
'Global Perspectives on Disaster Risk
Reduction-Changing Paradigms and
Challenges for EO on October 10, 2016 in
the campus for the benefit of students.

·

Dr. Valentyn Tolpekin, Course Coordinator,
ITC delivered a talk on 'Automatic coregistration of very high resolution (VHR)
images using 3D tree models' on December
15, 2016.

·

Dr. R.R. Navalgund
A review meeting was organized in IIRS
Dehradun on 8th October 2016, to discuss
the ongoing activities on GNSS positioning
applications for Crustal Deformation and
Ionospheric Total Electron Content (TEC)
monitoring as earthquake pre-cursor. The
meeting was chaired by Dr. R.R.
Navalgund, Prof. Vikram Sarabhai
Professor, and was participated by
Scientists from EOS/ISRO HQ, NRSC
Hyderabad (in person and on VC), SAC
Ahmedabad, NESAC and IIRS Dehradun.
After the welcome address by Dr. A. Senthil
Kumar, Director IIRS, Dr. R.R. Navalgund
explained that the purpose of the meeting
was to consolidate the ongoing studies on
GNSS/Earth Observation based crustal
deformation and Ionospheric TEC studies
for earthquake precursor studies and also to
draw a roadmap for utilizing NavIC for
crustal deformation and ionospheric TEC
studies. Dr. John Mathew, EOS/ISRO HQ
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presented on measurement requirements for
crustal deformation and Ionospheric TEC
studies as seismic pre-cursor. Shri. J.
Narendran, ASDMA, NRSC presented the
results of GCP Library, CORS and
Campaign mode observations set-up by
NRSC, Hyderabad. Shri. P. Krishnaiah,
ASDMA, NRSC presented the ongoing
studies on using NavIC receivers in NRSC.
Dr. P.K. Champati ray, GSDMS, IIRS,
presented the results of Geodynamic and
TEC studies carried out at IIRS in
collaboration with Wadia Institute of
Himalayan Geology. Dr. N.M. Desai,
DD,SAC explained the activities related to
NavIC and highlighted the current
capabilities of NavIC receivers. Dr. K.
Vinod Kumar, GSD, NRSC, highlighted
Integration of CORS vectors in 3 D FEM
model in collaboration with IIT-H, for stress
modelling. He suggested intensification of
CORS, due to the heterogeneity along and
across the geological structures, and
replacement of the current Campaign mode
sites by CORS.
Dr. R.R. Navalgund, summarized that the
current NavIC user-end capabilities
(receiver, antenna, post-processing
software) should be augmented to meet the
Geodynamic measurement requirements
and the ongoing Geodynamic study in the
Himalaya should be continued with
intensification of CORS in the Himalaya
and NE using GNSS CORS (GPS based).
IIRS should continue the Ionospheric TEC
study, using available GIM TEC and GPS
CORS-derived TEC data and explore to use
NavIC derived TEC.
- Vandita Srivastav & P.K. Champati ray
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Alumni feedback and achievements of IIRS Alumni
Feedback
S.No. Name
1.
Anchit Sharma

Course
M. Tech

2.

Raj Arya

M. Tech

3.

Surajit Ghosh

Research
Fellow,
Forestry &
Ecology
Department,

Working Office
Riau Andalan
Paper and Pulp
(APRIL Group),
Pangkalan
Kerinci,
Sumatra,
Indonesia

Designation
Planning
Specialist,
Strategic
Planning
Department

Experience At IIRS
Honoured to be associated with the best Institute
which is a pioneer in Remote Sensing & GIS in
India. Have studied in the Forestry & Ecology
Department equipped with the most advanced
technology, makes me Who I am in this field. The
guidance received was commendable and highly
appreciative, which is been currently applied in
my job & always being applauded by my superiors.
Iora Ecological Research
It was a great, productive, knowledgeable 2 years
Solutions Pvt.
Associate
experience with IIRS. Theory classes and
Ltd., New Delhi
practicals were well synchronized on day by day
routine. Study material well up to date by
concerned respective Scientists. Library of IIRS is
well organised and full of sources and information.
Apart from that IIRS has a good family environment
with full of necessary day by day requirements,
good hostel facilities, hygienic food and water.
APRIL ASIA,
Asst. Manager, I was engaged specifically on radar altimetry and
Indonesia
Hydrology
LiDAR data for forest biomass estimation. I am
Department
thankful to IIRS for maintaining such wonderful
research environment and nurturing the students
and researchers.

Achievements
S.
No.
1

Ms. Richa Prajapati

Course at
IIRS
M. Tech

2
3

Mr. Sushil Joshi
M. Tech
Ms.Tsetsgee Solongo PG Diploma
(CSSTEAP)

4

Ms. Sudeshna
Purakait
Mr. Atreya Basu

5
6
7
8
9
10
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Name

Mr. Prateek Dongre
Mr. Sayan
Mukhopadhaya
Ms. Akshara P Byju
Mr. Akhil Kallepalli
Ph.D. Scholar
Rajtantra Lilhare

M. Tech

Current Designation

Researcher, Snow & Avalanche Study Estt (SASE),
Chandigarh
PhD, Microwaves and Radar Institute, DLR, Germany
Department of Environment and Forest Engineering,
School of Engineering and Applied Sciences, Mongolia

Research Associate
Ph.D. Scholar
Professor's team
member of
Environment
Ph.D. Scholar

M. Tech
M.Sc.

Pursuing Ph.D. from Indian Institute of Technology,
Bombay (Mumbai)
Ph.D, Centre for Earth Observation Science, University
of Manitoba, Canada
Cardiff University with Commonwealth Scholarship
Max Planck Institute, Germany

M. Tech
M. Tech

Trento University, Italy
Cranfield University, UK

Ph.D. Scholar

M. Tech

Natural Resources and Environmental Studies Institute
(NRESI), University of Northern British Columbia,
Canada
Department of Environment Systems, Graduate School
of Frontier Sciences, University of Tokyo
(Kashiwa Campus), Japan

Ph.D. Scholar

M. Tech

11

Sakshi R.
Shiradhonkar

M. Tech

12

Nihar Mishra

PGD
NHDRM
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Position achieved

Accenture Australia, Melbourne, Australia

Ph.D. Scholar
Ph.D. Scholar
Ph.D. Scholar

Ph.D. Scholar
(Awardee of the
MEXT Scholarship
2017 (Japanese Govt.
Scholarship through
Embassy
Recommendation
Software Engineering
Sr. Analyst
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HkwLFkkfud rduhdh ds mi;ksx ls 'kgjh dpjs ds viogu gsrq mi;qä LFkkuksa dk fpUghdj.k

L

oPN Hkkjr vfHk;ku ds eísutj 'kgjh dpjs dk
viogu ,d cgqr egRoiw.kZ ç'u gSA vkt ds ifjos'k
esa 'kgj dh tula[;k cgqr c<+ x;h gS D;ksafd cgqr ls
xk¡o ds yksx O;olk; dh ryk'k esa vkdj 'kgjksa esa okl djus yxs
gSaA bl otg ls 'kgj esa cgqr lk dpjk gksrk gSA 'kgjh mRiUu dpjk
Hkkjr ds 'kgjh {ks=ksa ds lkFk&lkFk fo'oLrjh; :i ls rhozrk ls c<+
jgk gSA ;g eq[; :i ls 'kgjhdj.k dh otg ls gqvk gS ftlesa
tula[;k ?kuRo esa o`f¼] vkokl ?kuRo] fuokfl;ksa ds thou'kSyh
vkSj muds [kkus dh vknrksa tSls dkj.k 'kkfey gSA vuqfpr dpjs dk
çca/ku fuokfl;ksa ds LokLF; ij cqjk çHkko Mkyrk gSA
'kgjh dpjs ds çca/ku esa dbZ dk;Z tqM+s gksrs gS tks bl çdkj ls gS%
dpjs dks bdB~Bk djuk] mldk ifjogu] mlds viogu LFkku dk
p;u] mipkj] viogu ,oa mldk iqufuZekZ.k dj lgh mi;ksx esa
ykuk bR;kfnA pw¡fd Hkwfe ,d lhfer ek= esa gh miyC/k gS blfy,
viogu LFkku dk p;u ,d egRoiw.kZ dk;Z gks tkrk gSA bl çfØ;k
esa HkkSfrd] vkfFkZd ,oa i;kZoj.kh; dkjdksa dks lfEefyr djuk

csgn t:jh gSA blfy, dpjs ds viogu ds fy, mi;qä LFkku dk
p;u Hkkjr tSls ns'kksa ds fy, vko';d gSA nsgjknwu uxj fuxe esa
dsoy ,d gh viogu LFkku gS tksfd lEiq.kZ 'kgj ds fy, igq¡p ls
nwj ,oa i;kZoj.kh;–n`f"V ls mi;qä ugha gSA bl ifjis{k esa bl 'kks/k
dk eq[; mís'; 'kgj ds fy, Hkw&LFkkfud rduhd ds lkFk&lkFk
lqnwj laosnh vkdaM+ks ds mi;ksx ls dpjs ds viogu gsrq ,d
oSKkfud rjhds ls mi;qä LFkku dks fu/kkZfjr djuk gSA bl dk;Z esa
HkwLFkkfud rduhd }kjk Hkkj mifj'kk;h;kosVsM vksoj ysekMy dk
ç;ksx fd;k x;k gS ftlesa lkekftd] HkkSfrd vkSj vkfFkZd tSls
dkjdks dks /;ku esa j[kdj dpjs ds viogu ds fy, oSKkfud rkSj
ij miq;ä LFkku dks fpfUgr fd;k x;k gSA bl 'kks/k ls ;g fu"d"kZ
fudkyk tk ldrk gS fd Hkw&lwpukra= ,oa lqnwj laosnh rduhd
'kgjh dpjs ds viogu ds fy, mi;qä LFkkuksa dks fpfUgr djus ds
fy, ,d cgqr gh lgt ,oa mi;ksxh rduhd gSA ;g rduhd bl
çdkj ds dk;ksZ ds fy, mi;ksx esa ykbZ tkuh pkfg,A blls
le;o/ku nksuksa dh cpr ds lkFk&lkFk bl çdkj ds dk;ksZ ds
fØ;kUo;u dks ,d oSKkfud vk/kkj Hkh lgt gh fey tkrk gSA

dk;Ziz.kkyh

& dey ik.Ms
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dkWUVSDV
lqnwj laosnu rduhd dk mi;ksx djrs gq, Vksal ?kkVh esa HkwL[kyuksa dk ekufp=.k ,oa
HkwvH;kaf=dh fo'ys"k.k

m

Ùkjk[k.M jkT; ds iwohZ Hkkx esa fLFkr Vksal unh ftldk
mn~xe LFky canjiwaN fgeun dk nkfguk fdukjk gS] ;equk
dh eq[; lgk; unh gSA ;g fgekpy çns'k vkSj mÙkjk[k.M
jkT; ds chp jktuSfrd lhek dk fu/kkZj.k djrh gS] vkt çkfrd
vkinkvksa ,oa HkwL[kyu dk ?kj cu xbZ gSA ;g unh 210 fdeh- dh
yach nwjh r; djus ds i'pkr dkylh esa ;equk unh ls laxe djrh gSA
Vksal unh dk dqy ty yxHkx 50 izfr'kr Hkkx ekulwuh o"kkZ ls] 40
izfr'kr Hkkx fgeunksa ds fi?kyus ls] 10 izfr'kr Hkkx ty lzksrksa ,oa
>hyksa ls izkIr gksrk gSA
izLrqr ifj;kstuk dk eq[; mn~ns'; lqnwj laosnu rduhd vkSj
HkkSxksfyd lwpuk iz.kkyh dh lgk;rk ls Vksal unh esa HkwL[kyu dk
ekufp=.k] ekWMfyax] xgu HkwxfHkZd] lajpukRed ,oa Hkwvkfrd
ekufp= rS;kj djuk gSA feêh ,oa pêkuksa ds uewuksa ds }kjk
Hkw&vfHk;kfU=dh fo'ys"k.k djuk] v/;;u {ks= ls th-ih-,l- dh
lgk;rk ls HkwL[kyu dk ekufp= rS;kj fd;k tk;sxk rFkk tula[;k
?kuRo ,oa d`f"kHkwfe mi;ksx ekufp= rS;kj Hkh fd;k tk;sxkA bu
ekufp=ksa dh lgk;rk ls HkwL[kyu laHkkfor] lkekftd laosnu
vkadyu rFkk tksf[ke ekufp= rS;kj fd;s tk;sxsa ftlls ogk¡ jg jgs
yksxksa dks tkx:d fd;k tk lds fd dkSu lk {ks= HkwL[kyu ds fy,
vf/kd laosnu'khy rFkk tksf[ke Hkjk gSA
izLrqr 'kks/k ifj;kstuk dks iw.kZ djus ds fy, /kjkryh; Hkw&i=d
Hkkjrh; losZ{k.k foHkkx ls 1%50000 ij izkIr fd;s x;s gSa rFkk lqnwj
laosnu ds vkadM+ksa] yS.MlsV ,e-,l-,l- (1972&1982)] yS.MlsV
Vh-,e- (1983&2011)] yS.MlsV bZ-Vh-,e-+Iyl (1999&2003)]
yS.MlsV vks-,y-vkbZ- (2013&2016)] mPp dkfV foHksnu fyl&4
(2011&15) dk mi;ksx fd;k tk;sxkA
{ks=h; Hkze.k ls feêh o pêkuksa ds uewus ,df=r fd;s x;s gSa] mudk
ç;ksx'kkyk esa ijh{k.k o fo'ys"k.k fd;k tk jgk gS tSls lho fo'ys"k.k]
IykfLVd fyfeV] 'ksvj LVªsaFk] pêku esa dksj dkVuk vkfnA vr% bu

(v)

iirs

(c)

Vksal ?kkVh esa bNkjh (v) vkSj dksVh (c) HkwL[kyu dk {ks=h; Nk;kfp=
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fp= 1% Vksal ?kkVh esa HkwL[kyu dk {ks=h; Hkze.k ekufp=

vkadM+ksa ds fo'ys"k.k ls HkwL[kyu ds iqu% gksus ;k u gksus dh
lEHkkoukvksa dk irk yxk;k tk;sxkA bl nkSjku gfjiqj ls ehul rd
HkwL[kyuksa dh buosUVªh (fp= &1) th-ih-,l- dh lgk;rk ls rS;kj
dh xbZ gS ftlesa 80 eq[; HkwL[kyuksa tks vf/kd laosnu'khy gSa dk
vkadyu fd;k x;k gS A
HkwL[kyu laHkkfor ekufp= cukus ds fy, th-vkbZ-,l- dh lgk;rk
ls fofHkUu ekufp= rS;kj fd;s tk;saxs tSls fyFkksyksftdy]
lajpukRed] fyfuvkesaV ?kuRo] Hkwvkfrd] viokg ?kuRo] viokg
ckjEckjrk] viokg xBu] okLrfod mPpkop] lkis{k mPpkop] Hkwfe
mi;ksx] ouLifr ekufp=] lrgh ty dh n'kk] tula[;k ?kuRo]
<ky] <ky igyq] feV~Vh ds izdkj ,oa xBu] HkwdEih; tksu] o"kkZ
vkfnA bu lHkh fFkesfVdy ekufp=ksa dks ,d nwljs ds Åij j[k djds
lkaf[;dh fof/k ls jsafdzx dh tk;sxh ftlls HkwL[kyu laosnu'khy
ekufp= rS;kj fd;k tk lds rkfd lkekftd vfrlaosnu'khyrk rFkk
tksf[ke dk irk yxk;k tk ldsA
;g v/;;u ljdkj dh fofHkUu ;kstukvksa tSls lM+d fuekZ.k]
tyfo|qr ifj;kstuk fuekZ.k] Hkwfe laj{k.k] vkink çcU/ku foHkkx o
vU; fodkl lEcfU/k ;kstukvksa ds csgrj fu;kstu ds fy, mi;ksxh
gksxkA
& foØe 'kekZ ,oa ih-ds- pEirh jk;
Hkkjrh; lqnwj laosnu laLFkku

CONTACT
Hkkjrh; lqnwj laosnu laLFkku esa varj&dsaæ fgUnh rduhdh laxks"Bh dk vk;kstu

j

ktHkk"kk fgUnh esa oSKkfud o rduhdh ys[ku dks laof/kZr
djus ds mís'; ls vUrfj{k foHkkx/bljks esa çfr o"kZ fdlh
lkef;d oSKkfud fo"k; ij fgUnh rduhdh laxks"Bh rFkk
dsaæ Lrjh; jktHkk"kk l=@laxks"Bh dk vk;kstu fd;k tkrk gSA
vUrfj{k foHkkx us o"kZ 2016 ds nkSjku fgUnh rduhdh laxks"Bh ds
vk;kstu dk nkf;Ro Hkkjrh; lqnwj laosnu laLFkku dks lkSik FkkA bl
nkf;Ro dks iw.kZ djus gsrq fnukad 05 vxLr 2016 dks Hkkjrh; lqnwj
laosnu laLFkku esa ,d&fnolh; varj&dsaæ fgUnh rduhdh laxks"Bh
dk vk;kstu fd;k x;kA mä lekjksg ds mn?kkVu lekjksg esa M‚lfork (Hkk-o-ls-)] funs'kd] ,QvkjvkbZ rFkk mi&dqyifr]
,QvkjvkbZ fo'ofo|ky; us eq[; vfrfFk ds :i esa Hkkx
fy;kAlaxks"Bh dk mn?kkVu Hkkjrh; lqnwj laosnu laLFkku ds vk;ZHkê
O;k[;ku d{k esa gqvkA MkW- vk- lsafFky dqekj] funs'kd] Hkkjrh;
lqnwj laosnu laLFkku ,oa çeq[k laj{kd] rduhdh laxks"Bh ds Hkk"k.k
ds i'pkr laxks"Bh dk 'kqHkkjaHk gqvkA vf/k"Bkrk (vdknfed) o
lewg funs'kd] Hkw&lalk/ku ,oa ra= v/;;u lewgus Lokxr Hkk"k.k
fn;k rFkk lewg çeq[k] vkj-,l-th-th- ,oa v/;{k ewY;kadu]
lEiknu o çdk'ku lfefr us rduhdh laxks"Bh ds dk;ZØe dh
:ijs[kk çLrqr fd;kAbl laxks"Bh esa Hkkjrh;varfj{k vuqlU/kku
laxBu@varfj{k foHkkx (bljks@@MkWl) ds fofHkUu dsUæksa ls vk, gq,
çfrHkkfx;ksa }kjk 1) jk"Vª fuekZ.k esa varfj{k çkS|ksfxdh ds mi;ksxkFkZ
{kerk lao/kZu dk egRo rFkk 2) jktHkk"kk dks loZxzká@vklku
cukus ds mik; ij rduhdh ys[k çLrqr fd, x,A oSKkfudksa]
rduhdh ,oa xSj&rduhdh deZpkfj;ksa ds ,d cM+s oxZ us viuh
O;oLrkvksa ds ckotwn vR;f/kd mRlkg ds lkFk laxks"Bh esa Hkkx ysus
gsrq çfof"V;k¡ HksthaA rduhdh l= ds 'kks/k i= ds fo"k; fuEuor
jgs –(1) lekt dY;k.kkFkZ/ykHkkFkZ vUrfj{k çkS|ksfxdhdh Hkwfedk]
(2) dehZny fofuekZ.k ,oa iSM foQy ç;ksx–vUrfj{k esa ekuo
Hkstus dh fn'kk esa Hkkjr dk ,d ljguh; ç;kl] (3) Hkkjr esa
Hkw&LFkkfud çks/;ksfxfd;ksa ds vuqç;ksxksa gsrq dkS'ky fodkl ds fy,
lfØ; lh[kus dh ,d igy – vkbZvkbZvkj,l bZ&yfuaZx ikB;Øeksa
dk fgUnh Hkk"kk esa l`tu] (4) lkekftd vuqç;ksxksa esa mi;ksx gsrq
xxu vkSj vkbZvkj,u,l,l ;k ^^ukfod** ds vkadM+ks dh xq.koÙkk
dk ewY;kadu] (5) Qwyus okyk (bU¶yVscy) vUrfj{k lajpukvksa
esa ç;qä çkS|ksfxdh ds vuqç;ksxksa ls lekt dks ykHk] (6) ç?kkr
lqjax: vfHk'kki ls ojnku] (7) lkekftd ykHkkFkZ ds fy, Hkkjrh;
vUrfj{k çkS|ksfxdh dh Hkwfedk ,oa vuqç;ksx] (8) euq"; vkSj
lekt ds fy, varfj{k çkS|ksfxdhvkSj Hkkjrh; vUrfj{k dk;ZØe
dh lkFkZdrk] (9) lekt dY;k.kkFkZ@ykHkkFkZ vUrfj{k çkS|ksfxdh
dh Hkwfedk% fo'o ,oa Hkkjrh; ifjis{;] (10) vUrfj{k rduhdh
dk ç;ksx lpZ vkSj jLD;w vkSj ekSle foKku ls ,d ifjçs{;](11)
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vkink çca/ku esa vUrfj{k çkS|ksfxdhdk mi;ksx] (12) lqnwj laosnu
vkSj HkkSxksfyd lwpuk ç.kkyh vk/kkfjr tSo fofo/krk laj{k.k
midj.k vkSj mudk lkekftd mi;ksx] (13) Hkkjrh; {ks=h;
ukSogu mixzg ç.kkyh] (14) vfrLisDVªeh lqnwj laosnu }kjk ty dh
xq.koÙkk dk vkadyu] (15) esXusf'k;e feJ /kkrq AZ31B ij
¶ywjkbM vfHkfØ;kA jktHkk"kk l= ds 'kks/k i= ds fo"k; fuEuor jgs
–(1) jktHkk"kk dksloZxzká@vklku cukus ds mik;] (2) jktHkk"kk
dksloZxzká@vklku cukus ds mik;] (3) dk;kZyhu dkedkt esa
ljy fgUnh dk ç;ksx] (4) jktHkk"kk dks loZxzká cukus esa vko';d
dne vkSj mik;] (5) jktHkk"kk dks loZxzká cukus esa leL;k,¡ ,oa
lek/kku (6) jktHkk"kk dks lqxzká o vklku cukus ds mik;] (7)
jktHkk"kk fgUnh ds ç;ksx dks ljy ,oa yksdfç; cukus ds mik;] (8)
jktHkk"kk dks vklku cukus ds mik;] (9) jktHkk"kk dks vklku dSls
cuk,] (10) jktHkk"kk dks vklku cukus ds mik;] (11)
jktHkk"kk&fgUnh dks loZxzká ,oa vklku cukus gsrq fopkj] (12)
jktHkk"kk dks loZxzká@ vklku cukus ds mik;] (13) jktHkk"kk dks
loZxzká/vklku cukus ds mik;] (14) jktHkk"kk dks loZxzká o
vklku cukus ds mik;] (15) Hkkjr esa jktHkk"kk fgUnh dks ljy
cukus ds mik;A bl laxks"Bh esa bljks@@MkWl ds vU; dsUæksa ls
laHkk"k.kys[k Hkh vkeaf=r fd;s x, FksAHkkjrh; lqnwj laosnu laLFkku
ds oSKkfudksa rFkk dkfeZdksa us mijksä fgUnh laxks"Bh esa Hkkx fy;kA
laxks"Bh ds nkSjku çfrHkkfx;ksa }kjk jktHkk"kk ds çHkkoh mi;ksx ij
fopkj&foe'kZ Hkh gqvkA lekjksg ds var esa lewgk/;{k] dk;ZØe
fu;kstu ,oa ewY;kadu lewg }kjk /kU;okn Kkiu fn;k x;kA mä
laxks"Bh ds lekiu lekjksg ds i'pkr ,d lkaLd`frd la/;k dk Hkh
vk;kstu fd;k x;k ftlesa nsgjknwu ds jktiqj jksM fLFkr jk"Vªh;
n`f"Vckf/krkFkZ laLFkku& us'kuy bafLVV~;qV vkQ fotqoyh
gSaMhdSIM(,uvkbZoh,p) ds Nk=ksa }kjk lkaLd`frd dk;ZØe çLrqr
fd;k x;kA
& çeksn dqekj
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dkWUVSDV
Hkkjrh; lqnwj laosnu laLFkku esa fganh fnol@i[kokM+k dk vk;kstu

l

jdkjh dkedkt esa jktHkk"kk fganh ds çfr tkx:drk
rFkk mlds mÙkjksÙkj ç;ksx esa xfr ykus ds mís'; ls dsaæ
ljdkj ds dk;kZy;ksa esa çfr o"kZ fganh fnol@i[kokM+k
dk vk;kstu fd;k tkrk gSA çR;sd o"kZ dh Hkkafr bl o"kZ Hkh Hkkjrh;
lqnwj laosnu laLFkku esa 14&28 flracj 2016 rd fganh i[kokM+k dk
vk;kstu fd;k x;k FkkA fganh fnol@i[kokM+k dk mn?kkVu MkW- vklsafFky dqekj] funs'kd] Hkkjrh; lqnwj laosnu laLFkku }kjk fd;k x;k
FkkA rRi'pkr oSdfYid&v/;{k] jkHkkdkl }kjk Lokxr Hkk"k.k]
ekuuh; x`g ea=h] Hkkjr ljdkj ds lans'k dk vuqopu]

dk;ZØe@çfr;ksfxrkvksa dk fooj.k rFkk fu;eksa dh tkudkjh nh xbZA
laLFkku ds dkfeZdksa rFkk muds ifjokj ds lnL;ksa us fnukad 14 flracj
2016 ls 28 flracj 2016 ds nkSjku fofHkUu çfr;ksfxrkvksa tSls fuca/k
ys[ku] fganh Vad.k (;wfudksM esa)] fganh fVIi.k o vkys[ku] fganh
Hkk"kk@O;kdj.k Kku] jktHkk"kk ç'uksÙkjh] okn&fookn] vk'kqHkk"k.k]
ns'kHkfä xhr vkfn çfr;ksfxrkvksa esa Hkkx fy;kA fofHku çfr;ksfxrk;ksa
ds fotsrkvksa dks 28 flracj 2016 dks eq[; vfrfFk Jherh ,euoeuh] fu;a=d] ,yih,llh }kjk iq#Ldkj forj.k fd;k x;kA
& çeksn dqekj
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Hkkjrh; lqnwj laosnu laLFkku

CONTACT
Superannuation and Appointments
New Appointments (including transfer-in cases)

Mrs. K.V. Vandhana

Mr. Ramesh Chand Meena

Mr. Ashok Ghidiyal

joined IIRS on October 20, 2016
consequent to her promotion to
Administrative Officer from VSSC,
Thiruvanthapuram.

joined IIRS on August 23, 2016 as
Scientist/Engineer-SC

Sr. Technical Assistant-A has
joined IIRS on October 03, 2016
consequent to his transfer from ISAC,
Bengaluru in the same capacity.

Mrs. Asha Chandran

Mr. A.M. Balasubramaniam

Mr. Pankaj Kumar

joined IIRS on December 13, 2016
consequent to her promotion to
Purchase and Stores Officer from
VSSC, Thiruvanthapuram.

joined IIRS on December 27, 2016
consequent to his promotion to Head,
P&GA from ISRO Headquarters.

joined IIRS on September 14, 2016 as
Scientist/Engineer-SC.

Outgoing Officials (Transfer)

Mr. Mahadevswamy

Sh. V.V. Narayan Kutty

Senior Technical Assistant 'A',
RSGG was transferred to ISAC
Bengaluru in the same capacity.

P&SO, IIRS
was transferred to VSSC,
Thiruvanthapuram in the same capacity
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Ecology, 57(4): 825-837.
Roy, A., (2016). Identification and protection of terrestrial global biodiversity hotspots: progress
and challenges, Research and Reports in Biodiversity Studies, 5, 15-27.
Roy A., Bhattacharya S. Ramprakash R. and Senthil Kumar A., (2016). Modelling critical patches
for connectivity for invasive Maling bamboo (Yushaniamaling) in Darjeeling Himalaya
using graph theoretic approach, Ecological Modelling, 329, 77.
Salunkhe, O., Khare, P.K., Sahu, T.R. and Singh, S., (2016). Estimation of tree biomass reserves in
tropical deciduous forests of Central India by non-destructive approach, Tropical Ecology,
57(2): 153-161.
Sharma S., Roy A. and Agrawal M. (2016). Spatial variations in water quality of river Ganga with
respect to land uses in Varanasi, Environmental Science and Pollution Research, DOI:
10.1007/s11356-016-7411-9.
Singh G., Padalia H., Rai, I.D., Bharti R.R. and Rawat G.S., (2016). Spatial extent and
conservation status of Banj oak (Quercusleucotrichophora A. Camus) forests in
Uttarakhand, Western Himalaya, Tropical Ecology 57(2): 255-262, 2016.
Suresh Babu, Roy A., and Prasad P.R. (2016). Forest fire risk modeling in Uttarakhand Himalaya
using TERRA satellite datasets, European Journal of Remote Sensing, 49: 381-395. doi:
10.5721/ EuJRS20164921.
Tripathi, S.K., Roy A., Kushwaha, D., Lalnunmawia1, F., Lalnundanga, Lalraminghlova, H.,
Lalnunzira, C. and P.S. Roy. (2016). Perspectives of forest biodiversity conservation in
northeast India, Journal of Biodiversity, Bioprospecting and Development, doi:
10.4172/2376-0214.1000157.
Watham, T., Kushwaha, S.P.S., Nandy, S., Patel, N.R. and Ghosh, S., (2016). Forest carbon stock
assessment at Barkot Flux tower Site (BFS) using field inventory, Landsat-8 OLI data and
geostatistical techniques. International Journal of Multidisciplinary Research and
Development, 3(5): 111-119.
Geosciences and Geohazards
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Bhuiyan, C. and Champati ray, P.K., (2016). Groundwater quality zoning in the perspective of
health hazards,Water Resource Management (Springer), 30(2):731-745.
Chattoraj, S.L., Banerjee, S., Saraswati, P.K. and Dasgupta, S., (2016). Origin, depositional
setting and stratigraphic implications of Palaeogene glauconite of Kutch. Special
Publication, Journal of Geological Society of India, Springer, 73: 567-574.
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Chatterjee, R.S., Singh, K.B., Thapa, S., Kumar, D., (2016). The present status of subsiding land
vulnerable to roof collapse in the Jharia Coalfield, India, as obtained from shorter
temporal baseline C-band DInSAR by smaller spatial subset unwrapped phase profiling,
International Journal of Remote Sensing, 37(1):176-190.
Kodikara, G.R.L., Champati ray, P.K., Chauhan, P. and Chatterjee, R.S., (2016). Spectral
mapping of morphological features on the on with MGM and SAM, International Journal
of Applied Earth Observation and Geoinformation, 44, 31-41.
Pandey P., Ali, S. Nawaz, Ramanathan, A.L., Champati ray P.K. andVenkataraman, G., (2016).
Regional representation of glaciers in Chandra Basin region, western Himalaya, India,
Frontiers in Geosciences (Elsevier), doi:10.1016/ j.gsf.2016.06.006.
Parashar, C., Sharma, R, Chattoraj, S.L. and Champati ray, P.K., (2016). Identification and
Mapping of minerals by using Imaging Spectroscopy in South Eastern region of Rajasthan.
Proc. SPIE 9880, Multispectral, Hyperspectral, and Ultraspectral Remote Sensing
Technology, Techniques and Applications VI, Vol. 988013, doi:10.1117/12.2223579.
Pati, J.K., Pruseth, K.L., Chatterjee, R.S. et al., (2016). Hematite-rich concretions from
Mesoproterozoic Vindhyan sandstone in northern India: A terrestrial Martian 'blueberries'
analogue with a difference. Curr. Sci. 111(3). 535-542.
Poonam, C., Rana, N., Champati ray, P.K., Bisht, P., Bagri, D.S., Wasson, R.J. and Sundriyal, Y.P.,
(2016). Identification of landslide-prone zones in the geomorphically and climatically
sensitive Mandakini valley, (central Himalaya), for disaster governance using the Weights
of Evidence method, Geomorphology (Elsevier),doi: 10.1016/j.geomorph. 2016.11.008.
Rathore, V., Kar, S., Champati ray, P.K., Sharma, R. and Swain, S.K., (2016). Classification and
band depth analysis of Hyperion data for identifying metal pollutants in river
water,Journal of Hydrology (Elsevier), doi:10.1016/ j.jhydrol.2016.03.047.
Yhoshü, K., Chatterjee, R.S. and Champati ray, P.K., (2016). Secondary craters detection from
Mini-SAR for lunar surface age dating, Current Science (Indian Academy of Sciences),
110 (3), 304-306.
Marine and Atmospheric Sciences
Akhand, Anirban, Mukhopadhyay, Anirban, Chanda, Abhra, Hazra, Sugata and Mitra, D. (2016).
Potential CO2 Emission Due to Loss of Above Ground Biomass from the Indian
Sundarban Mangroves During the Last Four Decades. Journal of Indian Society of
Remote Sensing,Doi:10.1007/ s12524-016-0567-4.
Barik, K.K., Mitra, D., Annadurai, R., Tripathy, J.K. and Nanda, S. (2016). Geospatial Analysis of
coastal environment: A case from Bhitarkanika Mangroves forest, Odisha. Indian Journal
of Geo-Marine Sciences. Vol. 45(4), April 2016, pp 492-498.
Bharti, V., Singh, C., Ettema J. and Turkington T.A.R., (2016). Spatiotemporal characteristics of
extreme rainfall events over the northwest Himalaya using satellite data. International
Journal of Climatology, doi: 10.1002/joc.4605.
Das, Sourav, Chandra Abhra and Mitra, D. et.al. (2016). Comparing the spatio-temporal
variability of remotely sensed oceanographic parameters between the Arabian Sea and
Bay of Bengal throughout a decade. Current Science, vol. 110, no. 4, pp 627-639.
Dumka, U.C., Shaik, S.D., Kaskaoutis, D.G., Yogesh, K. and Mitra, D., (2016). Columnar aerosol
characteristics and radiative forcing over the Doon Valley in the Shivalik range of
northwestern Himalayas. Environmental Science and Pollution Research, doi
10.1007/s11356-016-7766-y.
Hazra, S., Mukhopadhyay, A., Mukherjee, S., Akhand, A., Chandra, A., Mitra, D. and Ghosh, T.
(2016). Disappearance of the New Moore Island from the Southernmost Coastal Fringe of
the Sundarban Delta - A Case Study. Journal of Indian Society of remote Sensing,
44(3):479484, doi: 10.1007/s12524-015-0524-7.
Islam, Md. A., Mitra, D., Dewan, A. and Akhter, S. (2016). Coastal multi-hazard vulnerability
assessment along the Ganges deltaic coast of Bangladesh-A geospatial approach. Ocean
and Coastal Management, 127 (2016) 1-15.
Mitra, D. and Basu, A. (2016). Shoreline Change Detection using Geospatial technologies: A case
study from part of West Bengal Coast, Bay of Bengal. J. Adv. Res. Civil Env. Eng., 3(1&2).
Srivastava, S., Thapliyal, P.K., Shukla, M.V., Bisht, J. and Mitra, D., (2016). Statistical Retrieval of
ozone and meteorological parameters using SHADOZ observations and radiative transfer
model, Journal of Indian Society of Remote Sensing, DOI 10.1007/s 12524-016-0551-z.
Singh, R., Singh, C., Ojha, S.P., Senthil Kumar, A. and Kiran Kumar, A.S., (2016). Development of an
improved Aerosol Product over the Indian Subcontinent: Blending Model, Satellite and
Ground-based Estimates, J. Geophys. Res. Atmos., 121,doi:10.1002/ 2016JD025335.
Singh, R., Singh, C., Ojha, S.P., Senthil Kumar, A., Kishtawal, C.M. and Kiran Kumar, A.S.,
(2016). Land Surface Temperature from INSAT-3D Imager Data: Retrieval and
Assimilation in NWP Model. J. Geophys. Res. Atmos., 120, doi: 10.1002/2016JD024752.
Yarragunta, Y., Srivastava, S., Mitra, D. (2017). Validation of lower tropospheric carbon monoxide
inferred from MOZART model simulation over India, Atmospheric Research,184, 3547.
Remote Sensing & GIS Technology
Behera, M., Tripathi, P., Mishra, B., Kumar, S., Chitale, V. and Behera, S.K. (2016). Above-ground
biomass and carbon estimates of Shorea robusta and Tectona grandis forests using QuadPOL
ALOS PALSAR data, Advances in Space Research. https://doi.org/10.1016/ j.asr.2015.11.010.
Mehta, M., Singh, R., Singh, A., Singh, N. and Anshumali., (2016). Recent global aerosol optical
depth variations and trends A comparative study using MODIS and MISR level 3
datasets, Remote Sensing of Environment, 181 (2016) 137-150, http://dx.doi.org/
10.1016/j.rse.2016.04.004.
Mehta., M., et al., On Retrieval of Aerosol Asymmetry Parameter over Dehradun, Journal of
Basic and Applied Engineering Research p-ISSN: 2350-0077; e-ISSN: 2350-0255;
Volume 3, Issue 10; July-September, 2016, pp. 903-905.
Mehta, M., et al., (2016). Changes in aerosol optical depth in three heavily populated cities in Indo
Gangatic Plains Delhi, Dhaka and Karachi, Journal of Basic and Applied Engineering
Research,3 (10), 906-908, p-ISSN: 2350-0077; e-ISSN: 2350-0255.
Srivastava, V., Stein, A., Rossiter, D.G., Garg, P.K. and Garg, R.D., (2016). Simulated Annealing
With Variogram-Based Optimization to Quantify Spatial Patterns of Trees Extracted
From High-Resolution Images, IEEE Geoscience and Remote Sensing Letters, 13 (8),
1084-1088.
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Water Resources
Aggarwal, S.P., Thakur, P.K., Garg, V., Nikam, B.R., Chouksey, A., Dhote, P. and Bhattacharya,
T., (2016). Water Resources Status and Availability Assessment in Current and Future
Climate Change Scenarios for Beas River Basin of North Western Himalaya. The
International Archives of the Photogrammetry, Remote Sensing and Spatial Information
Sciences (ISPRS), XLI-B8 2016, XXIII ISPRS Congress, 1219 July 2016, Prague, Czech
Republic, 1389-1396. doi:10.5194/isprs-archives-XLI-B8-1389-2016.
Koottiyaniyil J.T., Dhote P.R., Srivastav S.K., (2016). High Resolution Groundwater Prospect
Mapping of Raichur, Karnataka using Remote Sensing & GIS. Imperial Journal of
Interdisciplinary Research (IJIR). 2 (8), 691-695
Kumar, P., Thakur, P.K., Bansod, B.K.S. and Debnath, S.K. (2016). Assessment of the
effectiveness of DRASTIC in predicting the vulnerability of groundwater to
contamination: a case study from Fatehgarh Sahib district in Punjab, India, Environ
Earth Sci (2016) 75:1-13, DOI 10.1007/s12665-016-5712-4.
Naha, S., Thakur, P.K. and Aggarwal, S.P., (2016). Hydrological Modelling and data
assimilation of Satellite Snow Cover Area using a Land Surface Model, VIC. Paper
published in the International Archives of the Photogrammetry, Remote Sensing and
Spatial Information Sciences, Volume XLI-B8, 2016, XXIII ISPRS Congress, 1219
July 2016, Prague, Czech Republic, DOI:10.5194/isprsarchives-XLI-B8-353-2016.
Nijhawan, R., Garg, P.K. and Thakur, P.K. (2016). Monitoring of glacier in Alaknanda basin
using remote sensing data. Perspectives in Science (2016), http://dx.doi.org/10.1016/
j.pisc.2016.04.081.
Nijhawan, R., Garg, P.K. and Thakur, P.K., (2016). A comparison of classification techniques
for glacier change detection using multispectral images. Perspectives in Science
(2016), http://dx.doi.org/10.1016/ j.pisc.2016.04.080.
Nikam, B.R., Ibragimov, F., Chouksey, A., Garg, V. and Aggarwal, S.P., (2016). Retrieval of
land surface temperature from Landsat 8 TIRS for the command area of Mula irrigation
project. Environmental Earth Sciences, 75: 1169. doi:10.1007/s12665-016-5952-3.
Rawat, S.S., Kumar, P., Jain, M.K., Mishra, S.K. and Nikam, B., (2016.) A Simple Lag Time
Based GIUH Model for Direct Runoff Hydrograph Estimation. International Journal
of Innovative Research & Development, 5(3), 197-204.
Thakur, P. K., Aggarwal, S.P., Arun, G., Sood, S., Kumar, A.S., Snehmani, Dobhal, D.P.
(2016). Estimation of snow cover area, snow physical properties and glacier
classification in parts of Western Himalayas using C-band SAR data. Journal of the
Indian Society of Remote Sensing (JISRS), June 2017, 45(3), pp. 525539, DOI:
10.1007/s12524-016-0609-y.
Thakur, P.K, Aggarwal, S., Aggarwal, S.P. and Jain, S.K., (2016). One dimensional
hydrodynamic modeling of GLOF and impact on hydropower projects in Dhauliganga
River using remote sensing and GIS applications. Natural Hazards, pp. 1-19, DOI
10.1007/s11069-016-2363-4.
SEMINARS/SYMPOSIA/ WORKSHOP (FULL PAPER)
Geosciences and Geohazards
Champati ray, P.K., (2016). Emerging space-based and allied technologies for predictive
ground water modelling, storage mass fluctuation and augmenting springs in
Himalaya, Bhujal Manthan-2, 29 Nov. 2016, CGWB, New Delhi, 268-270.
Pandey, P., Manickam, S., Bhattacharya, A., Singh, G., Venktaraman, G. and Champati ray,
P.K., (2016). Mass change of Gangotri glacier based on TanDEM-X measurements.
IEEE International Geoscience and Remote Sensing Symposium, IGARSS, July 2016.
DOI: 10.1109/ IGARSS.2016. 7730611.
Prasad, G., Chattoraj, S.L., Sharma, R.U., Sengar, V.K., and Champati ray, P.K., (2016). Role
of remote sensing and spectroscopy for cu-mineralization in Alwar basin, north eastern
Rajasthan, India: An earth observation initiative towards mineral exploration. Asian
Conference on Remote Sensing (ACRS), 17th - 21st October 2016, Colombo, Sri Lanka.
Sengar, V., Venkatesh, A.S., Champati ray, P.K., Chattoraj, S.L., and Sharma, R.U., (2016).
Mineralogical Mapping in the part of a gold prospect using EO-1 Hyperion data. In:
Commission VI, WG VI/4, Prague ISPRS 2016 conference, July 12-18th, 2016. (Link:
https://www.conftool.pro/isprs2016/index.php?page=browseSessions&form_
session=269).
Marine and Atmospheric Sciences
Shaik, S.D., Yogesh, K. and Mitra, D.,(2016). Variability of aerosol optical depth and aerosol
radiative forcing over Northwest Himalayan region. SPIE Asia-Pacific Remote
Sensing, 98762M-98762M-9.
Remote Sensing & GIS Technology
Agrawal, N., Kumar, S., and Tolpekin, V., (2016). Polarimetric SAR interferometry-based
decomposition modelling for reliable scattering retrieval. Proc. SPIE.
https://doi.org/10.1117/ 12.2223977.
Dubey, S., Mehta, M. and Singh, A., (2016). Associative Study of Absorbing Aerosol Index
(AAI) and precipitation in India during monsoon season (2005 to 2014), SPIE
Conference, New Delhi, 4-7 April.
Gupta, A., Kumar, S. and Pandey, U., (2016). Effect of polarization orientation angle shift on
X-band TDM SAR COSSC product of TerraSAR-X and TanDEM-X. Proc. SPIE.
https://doi.org/ 10.1117/12.2223704.
Kumar, S., Garg, R.D. and Kushwaha, S.P.S. (2016). Deorientation of PolSAR coherency
matrix for volume scattering retrieval. Proc. SPIE. https://doi.org/
10.1117/12.2223680.
Kumar, S., Gupta, V., Gonnuru, P. and Joshi, S.K. (2016). PolSAR calibration and
reconstruction of hybrid polarimetric RISAT-1 data for pseudo quad-pol
decomposition: a comparison with quad-pol. Proc. SPIE. https://doi.org/
10.1117/12.2225425.
Kumar, S., Kattamuri, H.P. and Agarwal, S. (2016). Dark spot detection for characterization of
marine surface slicks using PolSAR remote sensing. Proc. SPIE. https://doi.org/
10.1117/12.2224415.
Kumar, A.P. and Kumar, S., (2016). Estimation of lunar surface maturity and ferrous oxide
from Moon Mineralogy Mapper (M3) data through data interpolation techniques.
Proc. SPIE. https://doi.org/10.1117/12.2228050.
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Mangla, R., Kumar, S. and Nandy, S., (2016). Random forest regression modelling for forest
aboveground biomass estimation using RISAT-1 PolSAR and terrestrial LiDAR data.
Proc. SPIE. https://doi.org/10.1117/12.2227380.
Prajapati, R., Kumar, S. and Agrawal, S. (2016). Simulation of SAR backscatter for forest
vegetation. Proc. SPIE. https://doi.org/ 10.1117/12.2224036.
Ramya, M.N.S. and Kumar, S. (2016). Feature extraction using multi-temporal fully
polarimetric SAR data. Proc. SPIE. https://doi.org/10.1117/12.2227310.
Sharma, M., Sara, R. and Agrawal, S. (2016). Study of Camera Sensor Type and Resolution for
Georeferencing Point Cloud using SfM and Photogrammetry, ISG 2015- National
Symposium on Geomatics for Digital India, December 16-18,2015, Jaipur.
Srivastava, V., Hanisha, M., Kumar, P. and Senthil Kumar, A., (2016). Shadow Extraction using
Color transforms: A comparison of methods, ISRS, IIRS Dehradun.
Thakur, P.K., Dixit, A., Chouksey, A., Aggarwal, S.P. and Kumar, A.S., (2016). Ice sheet
features identification, glacier velocity estimation and glacier zones classification using
high resolution optical and SAR data, paper published in SPIE Asia-Pacific Remote
Sensing conference during April 4-7, 2016 at New Delhi, India, Proc. of SPIE Vol. 9877,
987719-1-16, DOI: 10.1117/12.2224027.
Tiwari V., Kumar V., Ranade R., Pandey K. and Agrawal, S., (2016). Simulation of the
hyperspectral data from multispectral data using python programming language,SPIE
Asia-Pacific Remote Sensing Conference, 10th SPIE Asia-Pacific Remote Sensing
Symposium, New Delhi, India, April 4-7, 2016.
Tomar, K.S., Kumar, S., Tolpekin, V.A. and Joshi, S.K., (2016). Semi-empirical modelling for
forest above ground biomass estimation using hybrid and fully PolSAR data. Proc.
SPIE. https://doi.org/10.1117/ 12.2223639.
Water Resources
Chouksey, A., Lambey, V., Nikam, B.R., Reddy, P.G.R., Aggarwal, S.P., Thakur, P.K., Garg, V.
and Dhote, P.R., (2016). Development and Testing of Hillslope Hydrological Model.
International Conference on Hydraulics, Water Resources and Coastal Engineering
(Hydro2016), Pune, India. Dec 2016.
Dhote, P.R., Joshi, Y., Garg, V., Aggarwal, S.P., Thakur, P.K., (2016). Statistical Approach to
Define Threshold for Identification of Floodplains Using Height Above Nearest
Drainage (HAND) Method in Hilly Areas of Himalaya. In Proceedings of National
Symposium on Recent Advances in Remote Sensing and GIS with Special Emphasis on
Mountain Ecosystems, Indian Society of Remote Sensing & Indian Society of
Geomatics, December 7 - 9, 2016, Dehradun.
Garg, V., Dhumal, I.R., Nikam, B.R., Thakur, P.K., Aggarwal, S.P., Srivastav, S.K. and Senthil
Kumar, A., (2016). Water Resources Assessment Of Godavari River Basin, India. In
proceedings of 37th Asian Conference on Remote Sensing (ACRS-2016) on Promoting
Spatial Data Infrastructure for Sustainable Economic Development, October 17-22,
2016, Colombo, Sri Lanka.
Ghosh, S., Thakur, P.K., Dutta, S., Sharma, R., Nandy, S., Garg, V., Aggarwal, S.P. and
Bhattacharyya S., (2016). A new method for SARAL/AltiKa Waveform Classification:
contextual analysis over the Maithon reservoir, Jharkhand, India. In proceedings of
SPIE Asia-Pacific remote sensing symposium (9878), Remote Sensing of the Oceans
and Inland Waters: Techniques, Applications, and Challenges, during April 4-7, 2016 at
New Delhi, India. doi:10.1117/12.2223777.
Joshi, S.K., Kumar, S. and Agrawal, S., (2016). Performance of PolSAR back scatter and
PolInSAR coherence for scattering characterization of forest vegetation using
TerraSAR-X data. Proc. SPIE. https://doi.org/10.1117/12.2223898.
Joshi, S.K., Kumar, S., Agrawal, S. and Dinh, H.T.M., (2016). PolInSAR tomography for
vertical profile retrieval of forest vegetation using spaceborne SAR data. Proc. SPIE.
https://doi.org/10.1117/ 12.2228068.
Joshi, Y., Dhote P.R., Aggarwal, S.P., Thakur, P.K., (2016). Delineation of Floodplain Areas
using Topographic Feature Based Methods for Himalayan Region. In Proceedings of
International Conference on Hydraulics, Water Resources and Coastal Engineering
(Hydro2016), CWPRS Pune, India 8th 10th December 2016, pp 633-641.
Krishan, R., Chandrakar, A., Nikam, B.R. and Khare, D., (2016). Analysis of Trends and Variability of
Precipitation over a Century in Eastern Ganga Canal Command, India. In 'HYDRO 2016
INTERNATIONAL', 21st International Conference on Hydraulics, Water Resources, Coastal &
Environmental Engineering, organized at CW&PRS, Pune, India, December, 8-10, 2016.
BOOK/ BOOK CHAPTERS/ REPORTS
Agricluture and Soil
Kumar, S., (2016). Geospatial Tools and Techniques in Land Resource Inventory” in the book
on Sustainable Management of Land Resources: An Indian Perspective, (Edited), CRC
Apple Academic Press, USA.
Nayak, R.B., Bhuvanya, C., Patel, N.R. and Dadhwal, V.K., (2016). Terrestrial Net Primary
Productivity and Net Ecosystem Productivity over India. Report number: NRSCECSA-OSG-May-2016-TR-847, Affiliation: National Remote Sensing Centre.
Geosciences and Geohazards
Champati ray, P.K., (2016). Earth observation and Geospatial technologies for exploration of
Mineral and oil, chapter in edited volume by Dwivedi, R.S. and Roy, P.S., pp. 71-110.
Chattoraj, S.L., (2016). Glauconite in stratigraphic framework of Palaeogene of Kutch, India.
Edited by Rivera, J., Lambert Academic Publishing, Saarbrücken Germany, pp.1-253,
ISBN: 978-3-659-97455-7.
Chattoraj, S.L., (2016). Debris Flow Modelling and Risk Assessment of Selected Landslides
from Uttarakhand- Case Studies using Earth Observation Data, in Remote Sensing
Techniques and GIS Applications in Earth and Environmental Studies. Chapter-6,
Santra, A. and Mitra, S(Eds.), IGI Global Publication, Hershey, Pennsylvania, pp. 111121, ISBN: 978-1-5225-1814-3.
Chattoraj, S.L., (2016). A Review of Outline on Spectroscopic vis-à-vis Geochemical Study of
Earth Analogues for Mars in Remote Sensing Techniques and GIS Applications in Earth
and Environmental Studies. Chapter-3, Santra, A. and Mitra, S (Eds.), IGI Global
Publication, Hershey, Pennsylvania, p. 46-52, ISBN: 978-1-5225-1814-3.
Pandey, P., Ramanthan, A.L., Venkataraman, G., (2016). Remote Sensing of Mountain Glaciers and
Related Hazards. Environmental Applications of Remote Sensing, Chapter 5, INTECH
publication. DOI: 10.5772/ 61917.
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Awards and Appreciations
· Indian Institute of Remote
Sensing, Dehradun has
received for the second time
the "Education Leadership
Award" from ABP News
National Education Awards
on June 23, 2016 at Mumbai.
The award is in recognition
of leadership, development,
marketing, and institute and
industry interface. The ABP
NEWS National Education
Awards are given in recognition of the institutions
that are innovative, modern and industry related in
their curriculum in Marketing, Advertising,
Marketing Communications, Engineering and
Technology, etc. The awardees were well
researched and chosen by an independent jury and
a panel of professionals. The ABP NEWS
National Education Awards were preceded by
Round Table Conference on Higher Education.
· Indian Institute of Remote
Sensing, Dehradun has also
received "Education
Leadership Award" from
Dewang Mehta National
Education Awards during
24th Business School
Affaire on November 25,
2016 at Mumbai. The
Dewang Mehta National
Education Awards is India's
largest Education Awards
Contest and is held as a part
of World Marketing Congress. The Dewang
Mehta National Education Awards are being
Judged by an independent jury comprising of 3
CEO's, 3 HR Heads, 3 Marketing Heads and
professionals with experience in etiquette and
personality development. Each jury member
independently rates after which collectively the
winner is decided.
· Dr. A. Senthil Kumar, Director, IIRS was
nominated with ISRS Satish Dhawan Award 2015.
This award has been instituted by ISRS to recognize
outstanding and important contribution in promoting
remote sensing science, technology and applications
in the country.
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· Dr. Sarnam Singh was honoured with ISRS
National Geo-Spatial Award for Excellence
(2015) in recognition of his pioneering and
significant contributions in research and
application of geo-information in the field of
forestry and ecology, especially in assessing
biodiversity at landscape level as well as in the
training and capacity building in the country and
the Asia-Pacific region.
· Dr. S.P. Aggarwal was awarded ISRS President's
Appreciation Medal for Contribution to the Society
(2016) for recognizing his noteworthy contribution
to the growth of the society.
· Dr. Harish Karnatak was awarded ISRS Indian
National Geospatial Award (2016) for his
significant contribution in the field of geo-spatial
science, technology and applications.
· Ilius Mondal, Rupdeep Adhya, P.K. Chamapti
ray and Gopal Sharma received ONGC-IGU
best Presentation Award, Indian Geophysical
Union, IIT (ISM) Dhanbad for paper entitled
“Analysis of Ionospheric perturbation and predetermination of epicenter of the recent
earthquakes using GIM”
· Anuradha Sharma, R.S. Chatterjee, Tanu
Jaiswal, Abhishek Rawat received best (Oral)
paper presentation award at ISRS-ISG
symposium Dec 7-9, 2016 for paper entitled
"Relation of Damage Intensity of Nepal
Earthquake in Indian Region with DInSAR
Displacement Pattern and Site Factors"
· Prarthna Dhingra, Asfa Siddiqui, Saloni Jain,
K. Venkata Reddy received best (Oral) paper
presentation in ISRS-ISG symposium, at
Dehradun, Dec 7-9, 2016 for paper entitled
"Object-based and Knowledge-based
classification techniques in urban areas using
Hyperspectral imagery and LiDAR data"
· Y. Kedovikho, R.S. Chatterjee, P.K. Champati
ray received best (Poster) Paper Presentation award
at ISRS-ISG symposium, Dec 7-9, 2016 for paper
entitled "Surface Characteristics and Age Dating of
the Lunar Surface using Mini-SAR Data"
· Shiva Bhadouria, Asfa Siddiqui received best
(Poster) Paper Presentation award at ISRS-ISG
symposium, Dec 7-9, 2016 for paper entitled
"Estimating solar energy potential in an urban
area using Open Source Platform"
- Vaibhav Garg
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CONTACT
TRAINING CALENDAR 2017
Last updated on 12 .1.2017
S.
No.

Course
Code

Specialization

Intermediate/
Pre-University

Essential Qualifications

POST-GRADUATE DIPLOMA COURSES IN REMOTE SENSING AND GIS WITH SPECIALIZATION IN DISCIPLINES
1.

D-AS

Agriculture and Soils

Science

2.

D-FE

Forest Resources & Ecosystem Analysis

Science

3.

D-GG

Geosciences

Science

4.

D-MS

Marine & Atmospheric Sciences

Science with Maths

5.

D-UR

Urban & Regional Studies

Science

6.
7.

D-WR
D-PR

Water Resources
Photogrammetry & Remote Sensing

Science with Maths
Science with Maths

8.

D-NHDRM Natural Hazards & Disaster Risk
Management

1.
2.
3.
4.

Science

M.Sc. in Agriculture (Soil Sci./ Agromet./ Agron./ Plant Physiol./ Hort./ Soil Cons./ Watershed Mgmt.)/ Env. Sc.* OR 4 Years
B.Sc. (Agri./ Hort.) OR B.E./ B.Tech.(Agril. Engg./ Agri. Informatics) OR M.A./M.Sc. in Geography*
4 years B.Sc. Forestry/ Biotech./ Forest-Biotech./ Bioinformatics OR B.E./ B.Tech. (Biotech./ Forest. Biotech/ Bioinformatics/
Genetic Engineering) OR M.Sc.(Forestry/ Ecology/ Botany/ Wildlife Sci./ Biosci./ Zoology/ Env. Sci.*/ Life Sci./ Plant Science)
with Biology subjects at Graduation OR M.A./M.Sc. in Geography*
B.Tech./ B.E. in Civil Engg./ Geosci./ Petrol. Engg./ Mining Engg./ Mineral Processing OR M.Sc./ M.Sc.(Tech.)/ M.Tech. in
Geol./ Appl. Geol./ Geophy./ Earth Sci./ Geoexplor./ Petrol. Engg./ Geo-Engg./ Mining Engg./ Geography*
M.Sc. in Marine Sci./ Earth Sci./ Phy./ Oceanog./ Meteor./ Atm. Sci./ Env. Sci.*/ Maths OR Master in Geography with B.Sc. in
Phy., Chem., Math, Geology, Env. Sci. / Marine Biology
B. Plan./ B.Arch OR B.E./ B.Tech. (Civil/ Comp. Engg./ I.T.) OR Master (Plan./ Arch./ Civil/ Comp. Engg. / IT/ Geo-inform. or
equivalent / Env.Sc.*) OR M.A./M.Sc. in Geography*
B.E./ B.Tech. (Civil Engg./ Agril. Engg./ Water Resources Engg./ Structural Engg.) OR Master (Geol./ Env. Sci.*)
B.E./ B.Tech./ B.Sc. Engg. (Civil / Electronics/ Electrical/ E.C.E./ Comp. Sci./ Comp. Engg./ IT/ Geomatics/ Geoinform./ Remote
Sensing) OR M.Sc./ M.Tech. (Phy./ Appl. Phy./ Maths/ Chem./Stat./ Appl. Maths/ Geoinform./ Geomatics/ Remote Sensing or
equivalent)/ Geography with Science Subjects at Graduation level
B. Arch./ B. Plan./ M. Plan. OR M.A./M.Sc. in Geography* OR B.E./ B.Tech. (Civil/ Agril./ Env./ Geosci./ Geoexplor./ Geo Engg./
Earthquake Engg./ I.T./ Comp. Sci.) OR B.Sc. (4-year Forestry/ Agri.) OR Master (Disaster Mgmt.)/ MCA with Science Subjects
at Graduation level OR M.Sc. (Phy./ Maths/ Chem./ Botany/ Zool./ Geol./ Earth Sci./ Env. Sci.*/ Marine Sci./ Atm. Sci./ Agri./
Forestry)
*with graduation in Science however M.Sc. will be preferred

Each specialisation has 6 seats *with graduation in Science however M.Sc. will be preferred
Start date: 14.08.2017 and Completion date: 15.06.2018
Last date to Apply: 30.04.2017
Course fee: Govt. Sponsored = Nil, Self-financed (Indian) = Rs. 60,000.00, Self-financed (Foreign) = $ 6,000 USD

M.TECH. IN RS & GIS WITH SPECIALIZATION IN FOLLOWING DISCIPLINES
9.

M–RG

Specialization: (i) Agriculture and Soils, (ii) Forest Resources &
Ecosystem Analysis, (iii) Geosciences, (iv) Marine &
Atmospheric Sciences, (v) Urban & Regional Studies,
(vi) Water Resources, (vii) Satellite Image Analysis &
Photogrammetry and (viii) Geoinformatics

l For specializations from Sl. No. 1 to 7: corresponding qualifications as mentioned for Post-Graduate Diploma courses are
applicable. Candidate with M.Sc.(Geog.) and graduation in Science subjects is eligible.
l Entrance Requirement for Geoinformatics Specialization: M.Sc./ M.Tech. (Physics/ Appl. Physics/ Electron./ Maths/ Appl.
Maths/ Stat./ IT/ Comp. Sci./ Geo-Engg.) OR M.Sc.(Remote Sensing/ Geoinform./ Geomatics or its equivalent), OR M.Sc.
(Geog.) with graduation in Science OR B.E./ B.Tech./ B.Sc.(Engg.) (with four year deg. course) in Civil/ Electron. & Comm./
Elect./ Comp. Sci./ Comp./ IT/ Remote Sensing/ Geoinform./ Agri. Inform./ Forest Inform

1.
2.
3.
4.

M.Tech. course has 30 seats.
Start date: 14.08.2017 and Completion date: 16.08.2019,
Last Date to Apply: 30.04.2017
Course fee: Govt. Sponsored = Rs. 20,000 (Andhra Univ. Regn. Fee)
Self-financed (Indian) = Rs. 1,44,000 + Rs. 20,000 (Andhra Univ. Regn. Fee) Self-financed (Foreign) = 14, 400 USD + Rs. 20,000 (Andhra Univ. Regn. Fee)
Note (for M.Tech. and PG Diploma Courses):
a. Candidates should have secured a minimum of 55% marks in the qualifying examination.
b. M.Tech. degree is accredited by Andhra University, Visakhapatnam.
c. Diploma holders with engineering degree in relevant discipline will be allowed for both PG Diploma and M.Tech. programme
d. Admission for M.Tech. course is based on entrance test (held at Bangalore, Dehradun, Jodhpur, Kolkata, Nagpur, Shillong and Thiruvananthapuram), interview and academic record. Govt.-sponsored
candidates are exempted from written test and they have to appear only for interview. Other candidates need to appear for Entrance Examination followed by Interview.
e. Admission to P.G. Diploma course is based on merit considering the academic record and subject relevance. Govt. sponsored candidates are given preference.
f. Discipline, once opted, can’t be changed during the course. The age limit for admission to above courses (Sl. No. 1-8) is 45 yrs.

IIRS-ITC JOINT EDUCATION PROGRAMME
10. D-GI

Post-Graduate Diploma in
Geoinformation Science & Earth
Observation with specialization in
Geoinformatics

Science

M.Sc./ M.Tech. (Phy./ Appl. Phy./ Electron./ Maths/ Appl. Maths/ Stat./ IT/ Comp. Sci./ Geology/ Geophysics/ Geo-Engg./
Agriculture/ Forestry/ Env. Sci.), OR Master in Geog. (having B.Sc. in science subjects) OR B.E./ B.Tech./ B.Sc.(Engg.) (with 4
years deg. course) in Civil/ Electron. & Comm./ Comp. Sci./ Comp./ IT/ Electrical/ Geoinformatics/ Geomatics/ Agril./ Geosci./
Petrol./ Mining/ Agri. Inform./ Agriculture/ Forest Inform./ Forestry or equivalent OR B.Arch./ B.Plan./ M.Arch./ M.Plan. OR MCA
(having B.Sc. in Science subjects) OR Govt. officials having B.Sc. and Science at 10+2 level only for P.G. Diploma

1.
2.
3.
4.

Total seats = 10 Nos.
Start date: 18.09.2017 and Completion date: 20.07.2018
Last Date to Apply: 30.04.2017
Course Fee: Govt. Sponsored = EURO 450
Self-financed (Indian) = Rs. 65,000 + Euro 450 (ITC Fee), Self-financed (Foreign) = Euro 3000 + Euro 450 (ITC-fee)
Note:
a. Post-Graduate Diploma in Geoinformatics (D-GI) is awarded jointly by IIRS and ITC/University of Twente.
b. Admission for PG Diploma Course is based on merit considering the academic record and experience. Government-sponsored candidates are given preference.
11.

M-GI

M.Sc. in Geoinformation Science & Earth
Observation with specialization in
Geoinformatics

Entrance requirements as mentioned under Sl. No. 10.

1.
2.
3.
4.

Total seats = 10 Nos.
Start date: 18.09.2017 & Completion date: 22.03.2019
Last date to Apply: 30.04.2017
Course Fee for Individual Candidate - Govt. Sponsored = Nil Fee to IIRS + ITC Fee# + Others%
Self-financed (Indian) = Rs. 1,20, 000 + ITC Fee# + Others%, Self-financed (Foreign) = Euro 5000 (payable to IIRS) + ITC Fee# + Others%
#ITC Fee: [Euro 4708 (tuition fee)] Plus Euro 4043 approx. (towards living allowance [Euro 3563), Insurance [Euro170] & other cost [Euro 310] for 4.5 month stay in The Netherlands) payable to ITC
%Others: To and fro air- travel to visit ITC ( to be borne by student)
Note:
a. For M.Sc. course, candidate should have secured a minimum of 60% marks in the qualifying examination.
b. The M.Sc. degree is awarded by the University of Twente, The Netherlands under Joint IIRS-ITC Education Program.
c. The admission for M.Sc. Course is based on entrance test (held annually at Bangalore, Dehradun, Jodhpur, Kolkata, Nagpur, Shillong and Thiruvananthapuram), interview and academic record; governmentsponsored candidates are exempted from appearing in the entrance test.
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No.

Course
Code

Specialization

Intermediate/
Pre-University

Essential Qualifications

REMOTE SENSING APPLICATIONS: THEME-SPECIFIC ORIENTATION COURSE
12. O-DM
1.
2.
3.
4.

Remote Sensing –An Overview for
Decision Makers

Decision makers in organizations (with 10 yrs. experience in service)

Total seats = 10 Nos.
Start date: 12.06.2017 & Completion date: 15.06.2017
Last date to Apply: 12.05.2017 INTERNATIONAL PROGRAMMES (Only for Foreign Nationals from ITEC/SCAAP Partner Countries)
Course Fee for Individual Candidate - Govt. Sponsored = Rs. 10,000 (includes boarding + lodging charges)
Self-financed (Indian) = 10,000 (includes boarding + lodging charges)

INTERNATIONAL PROGRAMMES (ONLY FOR FOREIGN NATIONALS FROM ITEC/SCAAP PARTNER COUNTRIES)
13. S-RS

Short Course on Remote Sensing with
special emphasis on Digital Image

P.G. Deg./ Grad. Deg./ 5-year Diploma in Phy., Chem., Maths, Botany, Forestry, Zool, Wildilife Sci., Env. Sci., Life Sci., Agri. Sci., Meteorology (Agro/
Hydro) subjects, Geog. (with B.Sc. at Grad. level) or any other Sci. / any discipline of Engg. with sufficient knowledge of Maths/ Stat. at high school
level/Processing (ITEC-Sponsored) middle level resource managers and professionals from Govt., NGOs, Universities with 2-year work experience.
Age limit: up to 45 yrs.

1. Total seats = 20
2. Start date: 09.01.2017 & Completion date: 03.03.2017
14. S-GI

Short Course on Geoinformatics
(ITEC-Sponsored)

P.G. Deg./ Grad. Deg./ 5-year Diploma in Phy./ Chem./ Maths/ Botany/ Forestry/ Zool/ Wildilife Sci./ Env. Sci./ Life Sci./ Agri. Sci./ Meteorology (Agro/
Hydro), Geog. (with B.Sc. at Grad. level) or any other Sci./ any discipline of Engg. with sufficient knowledge of Maths/ Stat. at high school level/ middle
level resource managers and professionals from Govt./NGOs/Universities with 2-year experience. Age limit: up to 45 yrs.

1. Total seats = 20 Nos.
2. Start date: 18.09.2017, Completion date: 10.11.2017
3. ITEC Course Fee for Individual Candidate - Govt. Sponsored = Rs. 21,000
Self-financed (Indian) = Rs. 21,000 (12,000- Fee + 9,000 - Regn.)
Candidates should Apply through Ministry of External Affairs Govt. of India (www.itecgoi.in)
15. C-RS
1.
2.
3.
4.

Short Course on Remote Sensing and Image Interpretation

Graduate in any discipline with 2 years’ experience

Total seats = 05 Nos.
Start date: 09.01.2017, Completion date: 03.03.2017
Last date to Apply: 15.12.2016 NNRMS-ISRO
Course Fee for Individual Candidate - Govt. Sponsored = Rs. 20,000 (12,000- Fee + 8,000 - Regn.)
Self-financed (Indian) = Rs. 20,000 (12,000- Fee + 8,000 - Regn.)

NNRMS-ISRO SPONSORED CERTIFICATE COURSES: FOR UNIVERSITY FACULTY ONLY
16.
17.
18.
19.
20.
21.
22.
23.
1.
2.
3.
4.

N-GI
N-WR
N-FE
N-UR
N-CM
N-GG
N-GA
N-CO

GIS Technology and Advances
RS & GIS in Water Resources
RS & GIS in Forestry/ Ecology / Wildlife/ Env. Sciences
RS & GIS in Urban & Regional Studies
RS & GIS in Cartography and Mapping
RS & GIS in Geosciences
RS & GIS in Soils & Land Use Planning
RS & GIS in Coastal & Ocean Sciences

P.G. Deg. in Sci./ Engg./ Geog. / MCA
P.G. Deg. in Civil / Agril. Engg.
P.G. Deg.in Bot. /Ecol. /For. /Env. Sci. / Zool. / Wildlife Sci. /LifeSci. / Biosci.
P.G. Deg. in Plann. /Civil Engg. /Arch./Geog.
P.G. Deg. in Sci./ Engg./ Geog.
P.G. Deg. in Geol./Appl. Geol./ Geophy./ Geog.
P.G. Deg. in Agri./Geog./ Env. Sci./Agric. Engg./Soil Cons.
P.G. Deg.in Marine Sci./Geol./Oceanog./Appl. Geol./ Env. Sci.

Each discipline has 8 seats
Start date: 01.05.2017 & Completion date: 23.06.2017
Last Date to Apply: 31.03.2017
Course Fee for Individual Candidate - Govt. Sponsored = Nil
- Self-financed (Indian) = Rs. 12,000

Note: These are reuglar courses that are offered every year during the same time period with minor modifications, published through website: www.iirs.gov.in
Important information:
a)
If the date of course commencement falls on a holiday, course will start from next working day.
b)
Sponsoring organizations are required to meet all expenses viz., traveling allowance, daily allowance, contingent expenses, medical expenses, etc. for their candidates. However, courses at Sl. Nos. 12,
13, 14 &15 are paid courses for all including Govt. organizations. In case of NNRMS course, sponsored candidates admitted are paid TA/DA as per applicable ISRO/DOS rules.
c)
Govt. organizations (Central/State Government Ministries/ Departments or Autonomous Institutions and State and Central Govt.-funded Universities) can sponsor only permanent employee.
d)
Course fee and other expenditure are likely to change as per IIRS and collaborating University’s/ Institute’s policy.
e)
Security deposit: Self-financed candidates have to deposit security deposit one month prior to the commencement of the course @ Rs. 4000/-in respect of Certificate Courses@ Rs.6000/- in respect of
P.G. Diploma Courses, and @ Rs. 10000/- in respect of M.Sc./M.Tech. courses failing which seats would be offered to the wait-listed candidates.
f)
Boarding and lodging charge at IIRS Hostel are Rs. 2500 p.m. (approx.). Local candidates will be considered for hostel accommodation only if available.
g)
Number of seats are subject to change for all courses as per facility available and the decision of Director, IIRS shall be final regarding admissions.
For further details, please contact: Dean (Academics) or Group Head, Program Planning & Evaluation Group, Indian Institute of Remote Sensing, ISRO, 4 Kalidas Road, Dehradun-248001,U.K., India. Tel: +91135-2524105, 2524106, 2524107, Fax: +91-135-2741987, 2748041; E-mail: admissions@iirs.gov.in. Kindly visit our website-www.iirs.gov.in for details about IIRS and application form download.

Dear Readers,
This issue of CONTACT newsletter contains articles
on Diaster Management Support using Space Technology.
Kindly write to us at newsletter@iirs.gov.
in for suggestions/feedback.
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