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International Training Course on Hyperspectral Remote Sensing
and its Applications

1.0 Background

The advent of Hyperspectral Remote sensifg in the early 1980s is one of the most significant breakthroughs in

remote sensing for Earth Observation. Hyperspectsal Remote sénsing also known as imaging spectrometry is

emerging as a pramising technology for detection and (dentification of minerals, terrestrial vegetation, man-made

materials and backgrounds. The word 'Mpa-rspectml" is used 10 distinguish sensors with many-tens or hundrets of
bands cf. to waditional mullispectral sensors. Hypﬁﬁﬁ&cl;ml sensors gollect data In a serles of namow and

mnﬂgm‘mwmaﬂngth bands at 1010 20 nm intervals. The spectra for a singie pixel in hyperspectral data appears

simitar like a laboratory quality spectra collected by & spectro-radiameter which can be used for understanding the

spectral characteristics of the material,

The development of terrestnal imaging spectroscopy started i the late seventies by NASA's Jet Propulsion
Laboratory (IPL) and-government of Canaday private partnership (Department of Fisheries and Ocean/Maniteq)
leading to the Airborne Imaging Spectrometer (AIS) in the LLS.A and the Fluorescence Line Imager (LI in Canada
with first data acquisitions In 1983 and 1984, respectively. IMS-1 launched in 2008, is India‘s Tirst micro-satellite
having HySl payload, In the same year a similar sensor with improved spatial resolution was flewn on Chandrayaan-1
mission, Today many ground-based and airborme hyperspectral systems ane avallable and it provides ample:
opportutities for the useof hypetrspéctral data in various application areas.

Several hyperspectral tools for data processing and analysis are developed for Information extraction. These tools
include algorithms for data. nandlmg. data pre-processing and information extraction, Espacially the latter area has
seef a significant advancement over the last decade. With algarithms, such as spectral matching and derivative
ﬂppmaches wavelet- Based pmcadures, spectral un-mixing/end member selection, kernel based claa&iﬂ:arlupf
detection approaches and vegetation transfer muqmlﬂng inversion it s possible to extract information. Fogus is on
combing 1he spectral and spatial Infarmation which will further enhance the exploitation of hyperspectral data, The
current trends are towards automation of the whole prmlng chain and imake yse of parallel processing and #rid-
computing capacity, enabling cost-affective and timely data processing. From the varlous researches carried out
using hyperspectral RS data that imaging spectmscopy has significantly advanced the use of remote sensing in
different applications, especially the capability to extract quantitative infarmation. This technology has been used
tor mineral exploration. identification and mapping of abundances of specific minerals. ecosystem montoring,
monitoring of coastal and inland waters, mapping the variabifity of soil properties. insect damage eto. IMaging
spectroscopy can also be used for mapping of snow parameters important for characterzing the snow.

2.0 Objectives
The overall objectives of this tralning course were
s Generate awaraness Smong users/resgarchers/professionals abiout the concepl of Hyperspectral Ramote
Sinsing and
. Dlﬁ@iﬂiﬁa:eknuwleﬂge and practical applications on use of Hyperspeatral data.

3.0 Target Beneficiaries:
Participants were post graduats In science or graduate in engineering or equivalent qualification in relevant fo the
field of study with 5-10 years of experience in teaching/research on professionat experience in the field of Remote
sensingtechnology or environment.

4.0 Course Inauguration

The course was ingugurated by Dr. YoM N. Krishna Murthy, Directon CSSTEAP. D 5K Saha Dean (Acadamics)
welcomed the Chief Guest and the participants. Dr. Sarmam Singh, Course Director (CSSTEAP RS&GIS) highlighted
about CSSTEAP and its attivities and also 2boul the significance of Hyperspectdl RemoteSensing and this course in
particular, Mrs. Shefall Agrawal, Course cobrdinator briefad the participants on the course structure.
D Y VLN Keishria Murthy, Chief Guest of the function in his address highlighted the importance of Hyperspectral
sensorsand s significance and luture Hyperspectral Imaging missions of India. It was atterided by the faculty, statf
afid course participants of various courses of RS and CSSTEAP.

5.0 AboutParticipants

The course was conducted during 37-28" June 2013 with 19 participams joning the course. from 7 countres in Asia
Patific Region riamely Bangladesh, India, Mongalia, Myatimar, Nepal, Uzbekistan, and Vietnam, The participarnts

R . .



were from different thematic disciplines and organizations: The detail of participants with their affiliations are given
I AnnExure |,

Iraugrasl Address by O YL N Krishna Murthy

6.0 CourseStructure
The polrse was designed ina modylarstructure and provided a blend of theory, and practical expenance. It consisted of
three modules. The training material consisting of lecture notes, presentation slides, practical handouts atc were
provided to the participants an a G, The iecture and practical topics covered are gven inAnnesure 1.

a)  Module-l: It coverad the fundamentals of Hyperspectral Remote sensing, basic spectroscopic principles, emerging
hyperspiectra| sensors, data guality issues, speciral characteristics of various land cover features, data
preprocessing, atmosphenic corrections, ground datﬁ callestion and spectral library creation, hyperqpectrai data
processing for featlre extraction. Each participant was provided with individual computer with required image
processing software suich as ENVI, ERDAS Imagine and ViewspecPRO.

b)  Module Ii: it coverad applications of hyperspectral remote sensing in agriculture & solls, forestry, atmaosphere gnd
geology, snow, [ce and glacler studies, planetary-science. To familidrize with the ground based instruments like
Spectro-radiometer and Sun photameter, two field visits: Debratlun and surrounding régiots and Paanta were
organized duning the course. Ground based spectra of varous features were collectad using spectro-radiometer for
hyjperspecial Uats mmessing,lihe-sp'eﬂ.ral simitarity an alysis and clagsification.

cl  Medule il Inthe tast week the participants camed out a small case study inthe areaof their interest and presented
their results in the followingapplication areas;

SNo.|  Name of the Participant | Project Title

1. | M Md. Shafiul Alam ' Mangrove Tree Species. Identification and Assessment of Classification
_ Algorithi Resilts using Hyperion Data
2. | M Sukumar Dutta _
3. | Md. Shahjahan Al | /Crop ldentification Usig Hypetion Data of Méarut Avea in India
4. | Mr. Umesh Kumar Mandal|
B. | MrAS Madhusudana Chanyulis | - Study of Trace Gases Released in Volcanic Eruption Using Hyperspectral
Sounder Data
6. [ Mr Sirendra Hunwnas _ . Y
7. |Ms Bia - A Controlied Expenment with Spectral Ursmising
8. unmpmasm e o L . L
' : H rell Remote sensin call n i
6| Ms. Oyuntigs Batbayar yperspent g Anplications in Mineral kdentification
10. | Mr. Oharmendra Singh Assessment of Classifiers ability in classitying Hyperspectral Data at different
- _ Climatic Conditions.
41, | Ms. Poonam S, Tiwarl Spectral Frocessing of CHRIS Froba.data for a part of Seville. Spain
12. | Dr. Tanuku Venkateswara Rao| Land use/Cover Classification uﬁn,g Hyperion Sensor imagery for a part of
Dehradun City

13. | Dr. Vaibhav Garg| Snow Grain Size Mapping using Hyperspectral Remote Sensing data
14. | Dr. Sac Hone Pha . P . L L

. i of { : :
15 |0 Lﬂ ThI T Hien Detection of Mustang Crop Stress using EQI Hyperion Data
= n I D
7. [V Mol Van Trang. Vegatation specles classification using Hyperspectral Data
18. | Mr. Neuyen Manh Hung Land use fand cover classification of Hano! city using Hyperspectral Remate
18, | Mrs. Neuyen Thi Ngoe Nga Sensing data




Coursa participants attendinglecture session

7.0 Faculty
Experienced faculty from IIRS {Dehradun) Space Application Center
[Ahmedatad), ADRIN (Hydetabad), IT-Bombay (Mumbail. Indian
Agricultural Research Iistitute (New Delhi), DEAL (Dehradun), Anna
Uriversity (Chennai), 'SASE (Chandigarh), delivered lectures and
handsan trainingin the Gourse, The list of Feculty and their detalls are
ghvenin Annesurell,

8.0 Feedback
All the  participants appreciated the course, s organization,
knowledge gained etc, and expressed that it provided them a
comprehensive overview  of hyperspectral remote sensing
technology and its applications. They highly appreciated the auality
af inforipation content, deliveryand practical exercises:

8.0 Valedictory Function

The valedictory function was held on 28th June and Director
CSSTEAR and Director [IRS, Br, Y. V. N. Krishina Murthy awarded the
certificates to the participants. In his valedictory address he
reiterated. on the future Indian and global initiatives an
Hyperspectral imaging, challenges in developing smarter
adaptable, and more rabust data processing capabilities in ormer to
retrisve information-about the imaged tarrain al fgreater acouracy
with the hieglp of varcus applications:

10.0 Conclusion

enire For Spece Sussce and Technology K catron 1 Ak 20 €
¢ allaied b0 e din it -:-:1!.
INAUGURAL FUNCTION "

= o
It Sanging #%

insuguration of the coorse Dy Br YV N, Krishna Murtis,
Chrectiar CSSTEAP and (IR and other dignianes

The Intemational training course dn “Hyperspectral Remote Sensing and iIts Applications™ was successhilly
conducted during the period 3-28" lune, 2013. Faculty from ISRO, leading scademic & Natloral institute
arganisation like lITs, IARL, SASIdeliverad the Inctures. Overall participants appreciated the cotirse,

Mr. Vinay Kumar Mrs. Shefali Agrawal
Team Member Course oot inator
vinaEy KA I EE AN et afiirs.gov.in

Dr. Sarnam Singh
Course Directol
samamiiira govin

|
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Annexure-

List of the Participants
e —————

Mr. Md. Shafiul Alam Bangladesh
Assistant Professor

Department of Geography and Environmental Studies

University of Rajshahi. Rahshatn 6205, Bangiadesh

Email: shafiul. geo@gmail.com; shafiulkip@gmail.com

2. MoSukumar Dutta ‘Bangladesh
Sunianngnw
Bangladesh Space Research & RS Organization (SPARRSO),
Agargaon, E}IEI'-E-‘BEHEE MNagar, Dhaks 1207, Bangladash
Email: duttasukumar@yahoo. com: admin@sparrso gov.bd

3. Md. Shahjaran Al Bangladesh
Scientific Officer
SPARRSO, Agargaon, Sher-sBangla Nagar,
Dhaka 1207, Bangladesh
Email: admin@sparrso.gov.bd: faziul_sparrso@yahoocom

4. M AS Madhtisudana Charyulu India
Research Scholar
Department of Physics
Anthra University Visakhapatnam 530003
Email: madhu.acharyulu@gmail.com;
madhi.acharyulu@ighoo.co,ih

5. Mr Birendra Kumar Das india
Sclentist/ Engr 'SE'
ADRIN, Dept. of Spage-
Diamond Point, Secunderabad
Hyderabad
Emall: birenkdas@grmall ot

6. ‘MnC.R. Paramasivam india
Research Scholar
Centre for Geginformatics and Planetary Studies (CGIPS),
Department of Geology,
Perivar Unhnarsity, Salem. Tamil Nadu
Email: paramasivam@notmall.cotm; pusivam@gmail.cam

7. Mr. Dharmendra Singh India
NFEMC, Forest-Survey of India
Kaulagrah Road, Dehratun,
Uttarakhiand 2481895
Email: dshaghel01&gmall.com
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Ms. Poonam S. Tiwar Ihdia
Seientist-SE _

Protogrammetry & Remote Sensing Department

Indian Institute of Remote Sensing

4 Kﬂlldas Road, Dehradun 248 D01

Emall: poonamdGgyahon.com

9,  DnTanulu Venkateswara Rao India
Dept. of Geo-Engirieering
AU Callege of Engg.,
Andhra University
Visgkhapatnam
Emall: tanukuvenkatesh@yahoo.com

10, DeVaibhav Garg India
Seientist1SD’
Water ReSources Depariment
indian Institute of Ffamntu Sensing
1 Kalidas Roag, Dehradun 248 001
Email: vaibhav@iirs.gov.in; vaibivalbi@gmail.com

11 Ms Oyuntugs Batbayar Monigolia
Assl. Teacher
Depl of Geophysics & Geo-nfarmation, School of Gealogy
& Petroleum Engg.,
Mongollan University of Scignce & Technology (MUST)
PO Box 2118, U8-15160, Ulsanbaatar, Mongolia
Email: tugs011d@yahoo.com

12, Dr.Sao Hone Pha Myanmar
Associate Professor
Mandalay Technological University
Depl of Remote Sensing, Pathein Gyl Tawrship,
Mandalay Division, Ministry of Scierice & Techniology, Myanmar
Emall: saohonepha76@gmail.com

13, M Umesh Kumar Mardal Nepal
Associate Professor
Trithuvan Unhersity
Central Dept. of Geagraphy, Kirtipur
Kathmandu, Nepal
Email: umesh_jee@hotmail.com; umesh.mandal@gmail.coim

14.  Ms. Elvire Basalvamova Uzhekistan
Engineer
The State Enterprise Institute Hydroengeo
Olimear Street, 64, Tashkent, Uzbekistan 100041
Ervigal: l‘lsll!rntm@ramhlﬁr Wz:
Ut_ell@mail.ru; basalyamova@gmail.com)
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m Name Country Photograph
Ms. tula-Sichugwa Urbekistan
‘Astranormical iistitute of the Uzbiekistan Academy of Scietices
33 Astronomicheskaya str, |
Tashkent, Uzbekistan 100052

17.

‘Emall: hvtrangrsc@gmalt.com

18 Hoang Quot Viet, Ca Giny, Hanal, Vistnam
Email: nmh

s h}guyﬂn Thi Ngoo Nga: Vietnam

Email: siola@gmaill.com, aida.2828bk.ru

Mrs. Ho Thi Van Trang Vietnam
Depuly Directar

Technologcal Resgarch Center for mmmm
National Renjote Sensing Center

Mo 108 Chua Lang strest. Dong Da District. Hanol, Vietnarn

Dr. Le Thi Thu Hien Vietnarm
Deputy Head of Dept.

Inst. of Geography, VAST

Vietrramese Academy of Science & Technology (VAST),

18 Hoang Quoe Viet, Cau Gigy, Hanol, Vietnam '
Emall hientuanphuong@yahba.com; tlentuanphusne@aimail com

N@m Manh Hung Vietham
National Satellite Center (VNSC
'lﬂatmm Sa = =
Vietnam Academy of Science & Technelagy (VAST), Satellite
Technology Applications Department. 3ed Floor 2A Building

Byyisc.ofgvi; manhhing10986@gmall.com
Dieputy Head of Division

Vietriam Institute of Architecture, Urhan & Rural Planning (VIAR)
Mmlﬁtnr af Construction (MOG)

MNo: 10 hoa L Street. Le Dal Hanh Ward, Hai Ba Trung District.
Harmbi Vietnam'

Emall pgocngady 197 3dyahoo.com;

ng;:-cngaa?ﬂ?aﬁgmﬂ com
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Annexure-l

Topics and Details of Faculty
M__

Pﬂnnfpias af Suwlrﬂmﬂpy th
Optical & Thermal Reglon

Hyperspectral Imaging Sensors
and ISRO initigtives towards
Hyperspeutral Imaging sensors

Hyperspectral Remote Sensing
Data Progessing : Data
Dimensionality reduction
techniques

Hyg&rsﬂmlmi Ramote sensing
applications in Agriculture and
Principles of BRDF

Hyperspectral Remote sensing

applications in mineral
exploration

Hyperspectral Remate sensing

-applications in Planetary:
“anploration

Hyperspectral Remote sensing
applications in Snow, lce and
Glacier Studies

‘Senior Sclentist.

[Emiall; rsahoo@iarkres.in,
msahoo jati@gmail com

Email : ssanjeevilannauniv.edy

Dr. Prakash Ghauhan,

Dr. D. Ramakrishnan,
Associate Professor
Department of Earth Sclences,
indian Institute of Technalogy,
Fowar, Mumbai 400 078, India.
Email: ramakrish@iith.ac.n

Shri. D.RM. Samudraiah
Ex Deputy Director|SEDA}
Space Application Centre,

‘Ahmedabad-380 015

Dr. B. Srinlvas,

Sclentist-SG

GSD, ADRIN

Deptt.of Space. 203 Akbar Road,
Tarbund, Manovikas Nagar, Secunderabiad-
9, Hyderabad _

Email: psrinivasl 23in@wahoo.com

Dr. RN, Sahoo.

Division of Agricultural Phygcs.
IARI, New Dethi-110 012;

Or 5. Sanjeevl, Professor
Department of Geology,
Anipa University, Chennal,
Tamilnaduy, India

Head, ME*EPSA:

Space Applications Centre (SAC)
Jodhpur Tekra, Ambawadi Vistar P.O,
Ahmedabad-380015

Email Ig; prakash@saciisro.gowin

Dr. H. S. Negi,

Scientist "D

Snow & Avalanche Study Establishimant,
Him Parisar, Sector-374, Chandigarh 160
036, India. '
e-mail: hs.negisase.drdo,in,
negl_hs@yahno.com
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Hypérspectral IR sounding and
retiieval of ‘Atmospherio
parameters

Hyperspectral Imaging: concepis
& its characteristios

Br, P. K, Thapiiyal
Scientist-SF
Atmospheric Scignces Division

Almospheric & Oceanic Sciences Group

Space Applications Centre,

ISRO Ahmedabad

a-mail; pkthapliyal@sac.isro.gov.in,
pkthapliyal@gmail.com

Dr. A. K. Sahay
Scientist'G
Therial Imaging groug

IRDE, Ralpur Road, Detradun-248008,

Uttargkhiaid, INDEA
a-mall; akaahay@irde drdo, i

Faculty from Indian Institute of Remote Sensing

Assessment of Soil quality and
Land degradation from
Hyperspectral remote Sensing

» Spectromelry of vegetation and
Spectral indices related 1o
Hyperspectral Remote sersing

« \Vegetation Bpecies Mapping

lusing Hyperspectral Remote
Sanaing

. Spuf.t_' Fal praperties of Rocks
and minerals

. Hypwspedral Remate sensing
for minieral mapping

» Pringipie of Hyperspectral
remote sensing

» Atomsphew Correction of
Hyparspectral data

» Hyperspectial Image
classification algorithms

Hyperspectral Remote sensing
applications In Forestry

Dr. S, K. Saha, lIRS,
Dean (A) and Group Directar ERSS
Email; sksaha@iirs.gov.in,

Dr- Sarnam Singh

Prograrmme Coordinator, CSSTEAP
Scientist

Forestry & Ecology Deprartniant
Email: sermam@iirs gov.in

Dr, P Champatl ‘Ray

Heaid '

Geosciences and Geoharards
Departayent

Email: champati_ray®@iirs.gov.in

Mrs. Shefall Agrawal
Head

Photogrammetry and Remote Sensing

Department
Email: shefall aidiirs gov.in

Dr. Hitendra Padalia

Scientist

Forestry and Ecolagy Department
Email: hiteridra®iims.gov.in
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15. » Working Principle of Spectro-
radiometer and Procedures of
Spectral Data Collgetion

« Fusionof Hyperspectral remote
SENSINE data

17. Hyperspectial Data Pre-

progessing: atmospheric
pormections (Using FLAASH)

18. Hyperspectral data BrOWSINE
i al Data Processing
|Data Dimensionality reduction)

19. « Hyperspeciral Data Processing:

for Agriculture applications
. I-Lyperspauu'ai Data Processing

charaoterization

‘Department
‘Emall: Vinaykumar®@iirs.gov.in

ﬁ'ﬁm

. Mirtay Kurnar,

Sclentist
Photogrammetry atd Remote Sensing

Geosciences and Geahazands
Dapartment
Email: icha@iirsgovin

M= Manu Mehta

Sciartist

Photogrammetry and Remote Sensing-
Bibartimett

Email: manu@ikFs.gowvin

Ms. Mamta Kumar

Scientist
“Agricutture and Soils Bepartment
Eriail: marmta@iirs.govan
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International Training Course on Navigation and
Satellite Positioning System
Background

With Increasing use of GPS receivers in varlous applications, satellite navigation is fast becoming a part of
everyday lite. Global Navigation Satellite Systems (GNSS) provide three basic services: Position, Time, and
Frequency. The GLONASS constellations, operated by the Russian Federation, are being modernized and
upgraded 1o provide full fledged service equivalent to the GPS constellations, operated by the United States. The
Eurnpean Galileo system and Ching's COMPASS/ BeiDou have also started launching thelr satellites. n addition
tothese four glohal systems, ihnext few years there will be three overlapping regionalsystems fromindia, China,

and lapan in the region of Asia and the Pacific. With all these constellations the rumber of navigation satellites is.
expected 1o exceed 100 in the next five years: The worldwide investment in Global Navigation Satellite Systems:

utilization s very high-and is comparable 1o the Investments in satellite communications or satellite remote
sensing applications. Such pew developments lead 1o the establishment of the International Committes on
Global Navigation Satellite Systems (ICG). inter glia, o implamant recommendations of the Third United Nations

‘Corference on the Exploration and Peaceful Uses of Quter Space (UNISPACE 11).

Inaddibion to satellite based ravigation, the logation based senvices arg useful tothe public in many ways because it
enables individuals to get informetion o fhesrest hospitals, police stations, emargency services @e) It Is-also very
useful for disastar management, It is also used for tourism and sales promations. Users of this garvice include common
people, corporate, and the sciuntific dammunity, To provide this service, tigined worklores is requirsd i iAdastry,
manufacturing salés and valle adidition, They should have basic Knbwledge infunctioning of sate|lite-based navigation
systems and tralning In RF recelver and antenina, DSP and VLS| technology. In addition trained individuals with basic
knowledge is also reguired in related application and utilization figlds |ike GIS, remote sensing, aircraft and ship
nevigation, etc. where satellite navigation systere used., To meet this perceptible need, CSSTEAP organtzed an
Intermational tralning colrse of four weeks duration on Navigation and Satellite Positioning System,

Objectives

The overall obijectives of this training course were to ' make the participants aware of the potential of satellite
navigation technology and its applications with a particular emphasis on socletal-based services. The participants
are expased (o relevant T.echnmoglﬂs 5085 10 get an in-depth understanding how theﬁetanhnﬂlogiﬁ can be used in
an operational scenarin. With the training received it is expected that the participants will have adequate skills to
apply the knowledge acquired in thelr own country to support organizations/managers involved In providing value
atded services in addition to the basic satellite based navigation service.

Target beneficiaries

The Course was targeted to middie and senior level technology managers, researchers and professionals working in the
domain of GNSS and Remaote sensing technology and their applications. It was hoped thal concerned givernments,
departments as well as NGOs/stakeholders could benefit from this couree. This course also will benefit academic
institutions, space agenties, Institutions responsibie for reglonal capacity bullding (n space technology.

Course Inauguration

The formal inaugual the course was held on Juhe 17, 2013 at
SAC Bopal campus. Mr, V.S. Palsule Director, DECU, Br. Y.VN,
Krishinamurthy, Director. CSSTEAP and Mr. A, P. Shikla, advisar
to the course from SAC, participants of the course attended The
inaugural session, Br. Raghunadh K. Bhattar, Course Director
NAVSAT introduced the course and the academic profile of the
students. Eachof the participants introduced, their organization
and nature of work carried by them. Dr. YV.N. Krishnamurtiy,
bricfed about USSTEAP and ts ectivities: M. V.S Palsule, inhis
brigfing 1o students highlighted activities of Space Applications
Centre both'in communication as well as remote sensingareas.
He aiso briefed about the activities darried outl in the

Devdlopmental Education and Communication Units, ParTleipants-during Thatgurs] Tunction a1
SAC. Ahmedabad

About participants

Sikteen participants: from ten:countries of Asia Pacific region namely Bangiadesty, India, Indonesia, Kyrgyzstan,
Mongaliz, Myanmar, Nepal, Tajikistan, Thatland and Vietnam attended this training course. The participants arg
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gomplex aerospace systems; real-time space operations, and 3-
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from different organizations like, operational agencies; ressarch institutions, academic institutions etc. The list of
participarits and their affillations are listed inAnnexure -lIL

Course Structure

The course was designed te provide the basic principle and applications. The syllabus was balanced between
theory. practical and field visits. The details of faculty and topics are provided in ANNEXURE-L. The training course
sohedule was covered in folr wesaks:

I the first week the participants were Introduced to evolution of Navstar, GPS concept from transit, overview of
satullite communication Navigation, Sateflite Navigation Payioads, GPS/Glonass, Galileo/COMPASS, IRNSS. About
(GNSS Signals was discussed in the 27 week covered topics such as Sateliite orbital dynamics. GPFS orbits, Satellite &
user position algorithins, GPS PRN sequence, GPS signal speotrium, autocorelation and cross correlation of GPS:
signals, GGPS Signal structure & Navigation Data, Error sources, ete. Inthe 3”7 waek they were exposed 10 Recelver Signal
Processing & Differential Positioningand topics were GRS Augrmentation, Differential GRS cancepts GPS recelver signal
processing GNSS data Formats - RINEX, DGPS and in the last week GNSS data processing and applications for
Seientific and cammercial uses were discussad. Application aress were - Surveying with GPS, GNS:Sapglmatmﬂ& GPS
for atmespheric studies, perceptible water vapor, Applications in
aviation: (automation approach and landing using GPEL
Applications forvehicle tracking Location based Services, Surueying
and mapping, Moblle Mapping. Earth rotation measurement,
seismology{Tectonic plate movementiand GNSS altimetry

Lectures : The lectures wire tondutted in the class room with
multimédia projéction system and were covered by different
lecturers followed by practical /assignment.

Practical : Practical exgrcises and demanstrations were conducted
generaily in the secand halfl of the day. Experiments with different
types of GNSS receivers in stand alone mode and integrated with
communications systems were conducted. Computer-based
exercises using MATLAB simulation were conducied.
Demonstration of Satellite Tool kit (STK):

The STK {or Satellite Tonl Hlt'} sofiware suite by AGI (or Analytical
Graphies, Inc. US) was used for planning. analysis, and design of

D siwational awareness and decision support. Combining
independently validated and verified analytical algorithms witha
complex geometry engine. STK wasihe premier tool 1o analyze or
operate integrated land, sea. alr and space elements for Space
Control, Space Operations, etc. (b) Experiment on Navigation
signal properties: Students simulated the codessimilar to those
used in GPS. They were familiarized with the salient features of
these codes, patticularly it terms of autn and| cross
carrelations.(c) Experiment on RINEX File format: The GPS receivers store the data in standard formals like
RINEX (Receiver Independent Exchange Format). This experiment aims o axplain the RINEX format for the
Navigation and observation flles. Furthermore, the garticipants in this experiment estimated the satelinte

Parfjcipants performing analyss m Practical Sessiom

‘position, user positior and the lonospheric delay ulilizing the data in the file using MATLAB, (d) Time domain

representation of GPS signals GPS signal spectrum and their power level: They were famillarized with te salient
features of the codes like relative repetition rate, sampling, modutation effect and effect of noise. They also
earnvericd fh_e signal into fmqu_ency damain to lave an idea of the spreading and dispieading of the datdl as a
resyit of multiplication with the code. (e} Experiment to demonstrate the operation of Dual Frequency GPS
Receivers: This experiment enabled the participants to understand the operation of dual frequency GPS recelver
and its advantages over the single frequency recelver. The required post-processing was demanstrated to shaw
the different capabilities. of such kind of receivers like lonospheric delay estimation and estimation of
sointillation. index eto. (1) Qperational |BS Demanstration:. The objective of this experiment s to shiw the
students the aspects of developing Software to Intagrate Location Based Services with Position. This included a
case study demonstrating step by step procedures to address the issues of developing the tefinition of the
prablem, selecting algorithm. managing database and interfacing. (g Distress Alert System: A low cost and
affardable to fsherman with an inbuilt GPS 10 position ard time information dunng-distress alert system (DAT)
was demonistrated, This DAT also cain be used In emergencies ke fire. boat sinking, man gverboard, medical
healp with manualactivation, ste
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Participants were divided info folr groups. Each group gave seminiar on real life Use of navigation satellite biased
applications, The toplcs handied by then were: (3} Altomatic Identification System (AIS) fof Maritime Safety, () Vehicle
Navigation, Tracking and Management, (¢} Surveyingand magaing using GNSS and () GNSS Based Searchand Reseue

Course material : Each participant was provided with a book ("GNSS Glaobalk Navigation Satellite Systems, GPS;
GLONASS, Gallleo & Mere™ By Mulmiann-Wallsnbal, Lithtenagser and Waslej, 3 CD containihg thesstily materiaisof the
hesctiiners,

Faculty

The lectures, assignment delivered tothe participants by faculty drawn from various Academin Institutions, Satallite
Navigation System Operators, Gowernment agencies and Industries: The list of faculty with thelr affiliation are given
iry Arireaure-1V

Course Feedback and Recommendation:

Feadback was conducted at theand of the course o get feedback on academic & performarnes of the shorl course
from thie participants. The maiority of the participants expressed that the training cowrse was well organized and
relisvant to the need of the participants, All lecturers presented well and intefactive, but the some of the
participants felt that the lesture-duration may need to be still more, A few participants sxpressed that the one
month duration of the tourse was nat sufficlernt. However, the participants feel that the course was useful and meet

said that the training facilities were adequate and they are willing to récommend this colrse to th _Efrmliaaguae

Valedictory Function

The four week course on Navigation and Satellite g
Positioning System concluded an July 12, 2013, Dr. S,
Kalyariaraman, Former Program Directir IRS, ISRO was
the Chief Guest. Mr S, Parikh, Dy. Director, SATCOM and
Navtgaﬂnn Applications Area, (SNAS), SAC welcomed chifet
guest, digritaries, participants, and other invitees, Dr. |
Samam Singh, Program Coordinator, CSSTEAP in | his
address briefed on the activities of CSSTEAP and the
students aboyt the Importance of Navigation and GNSS. | .
applications. On this occasion. Mr. V.S, Palsuile, Direotor. “Participants diinng valedicory funetion it SAC, Ahmetiaball
BECU Driefly mentioned the utilization of GNSS societal '

applications. Mr. A.5. Kiran Kumar, Director, SAC addressed the participants and mentioned about how the course
will be helping the faculties atsoin updating the new technologies and beneficial to the arganization. He also said
that the learning process is to be continued for the professional growth,

Dr. Raghunath Battar Colirse Director NAVSAT presented the course report. He informed that the first week dealt on
Introduction 1o GNSS in which mfﬂr\&ew of GPS, Gallelio, unmpm. IRNSS with Introduction to ]'u"IﬂTL.ﬁB were covered.
Buring the second week orbital dynamics of GPS orbit, Satelifte & User position algarithms. concept of Fourfer
transformations; error source, new modulation schemes for navigation were covered. During the third week antennas,
DGPS. GPS augmentation, GPS receivers ware covered. In the last week applications relating to aviation, fiest
monitanng, suneying, seismology tc were covered, Invited lectures were also delivered by scientists/engineers
workingat different ISRO Centres, experts from Indian Navigation system industies and Communications and aviation
expertsof Govt. of India. Dr. Kalyanaraman Chief Guest addressed the audience-and emphasized the need and
imporance of satellite-based navigation in different areassuch asair traffic control. mantime distress location, eto. He
alendistnbuted the certificates loall the participants.

e Adylar Courss Coardinator - Ctuyss Elrenti
MrAF.Shukia M, P, Satyanarayana Dr. Raghupadh K Bhattar
Erminiil - ateahullSsar b, o Enr.qlll | pestyh AT hoo Com Erniil : raghulisnc.inrogol. it

e 't
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List of the Participants
I S N

Mt Md. Omar Farug,

Asst. Meteorologist,

Bangladesh Meteorclogical Department (BMD),
Abhawa Bhaban. Agargaon, SherE-Bangla Nagar Road,
Dhaka-1207,Bangiagesh

Emall : omarfarug. T8€yahoo.com, infoRbm 2o bd

- Anit Sharma,

& BRD, Alf Fatce,
Nagar Raad,
Pune - 411014
Maharastea, India

Me. DL Paul Guriasestary,
T37SU, C/o 35WG
PIN-9373T

C/o-56AR0

India

Wr, Jacob K Palarmootti
35 Wing, Air Foree,

G/ 56 APQ

PIN - 936835

India

Ms. Asn Susilawati
Pusat Metemlugl Publik, BMKG
JI, Angkasa- | No..2 Kemayoran, Jakarta Pusat,
Cotle- 10720, Indonesia
Emall - asrisusliawat@gmail. com, achi_ssti@yahon,com

Ms. Chynkezho kyzy Kaukhar
Bishkek, 720000,

i
Emall : ch.kayhar@inbox ru. skahykov@mailu

| Ms. Buvankhishig |Hziinyanm

School of Informaticn dnd Communmation

Technoliagy (SICT), Mongalian

University of Stience and TechnoiogyiMUST),

22th Khotto, Bayatizurkh District,

Utaanbaatiar-210351, P.0.Biw-29, Mungolia
[Email : maysnkishig@siclemumal buynfishigo@yahcocom

m?ﬁ‘%h

st Kperod, Kran-Uul District,
Uiasnbiatar City, Mingilia.
Emall : deginas B16fvahoo.com.
iinfofinspection gav.mn

Bangladesh

Inidia

[ridia

Indonesia

Kyrgyzstan

MMIgmra

Mangolla

Annexure-il
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Ms. Narantuyva Erkhembaates: Maorigolia
Sahaal of Information ang Cammunication

Technolpgy {1SICT), Mongolian University of Science

and Technalogy {MUST),

22th Khowo, Bayanzurkh District. Ulsanbsatar-210351,

P.O.B0x-29, Morigolia

Emall : marantuya@sicladuimn, narasge@yakion.com

10 Ms. May Thwe0a Myanmuar
Faoulty Residence Myanmar Aerospace
Englnieering Univeisity,
Meikhitlla, Myaiirriar
|Emall : scholarmost@gmailcam.

mﬁnmmtuﬁﬂmﬂ.unm

11 Mr. U Aung Ye Httin Myaniar
Facuity Rﬁ:denee Myanmar Aerospace
Englne&nng Unhmrsity,
Meikhtila, Myanmar
Email : aythtun@gmall.com

1% Mr. Dhaka Ram Poudyal Nepal
-Sateliite Service Directarate,
Nepal Telecom, Sagarmatha Satellite Eacth Station,
Kathmandu, POB- 2693, Nepal
Emall: mahapmmmnwmnp,
ahakaipoliyai@gall cof

13 Mr. Saro) Koirala, Nepal
Lakeside Pukhara Sub-Metropalitian City.
Ward No.G. Kash| District, Gandki Zane, Nepal
Email : 1. kri@gmail.com,
kohirala_saroi2001@yahoo.com

14 Mr. Timur Mustaey Tajikistan
47 , Shewchenko Straet,
734025, Dushanbe, Tajikistan
Email : tmustasvi@gmail.com

15. M Arjipat Wattanuntaghal Thiailand
82, S0I Trarakobphol 1, -
Bangyeehhan, Bangplad, Bahgkalk,

Thallang-10700
Email : atipat.wat@gmail.com

16. ‘Mr. Nguyen Ngoo Canh Vietnam
115 Tran Duy Hing Street. 'Ha Nol crt;- Viet Nam
Phone: 10! +844-35564980, (R) +844-35596561
(M) +84GT96B0R24, Fax : +844-35564916
Email : ngeanh@gmail.com, canbnn@rfd.govn

Dpdraagopo IS
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Topics and Details of Faculty

Annexure-V

T S I .~

« Ovenylew of Sateflites Navigation
« GINSS applications

» GNES Manitteing Facllities
o This ArchitectUre of the European:

‘Blabal Navigation Satelite System -

:-:EmuLEp and COMPASS

s GPS fur atmaspheric smtiles.

» Concept of Fourer transform,

altocomelation and tross corrdlation

ol
GPS sighals.

« Bazigs ol MATLAB -
s Coortinite systenms ahd
traneformation

. 'ﬂhﬁs-ﬂunmnﬂ

« Time Scale

» GPSPRN sequence [C/A & P oode
gﬂm:rmﬂ antl heir carretstion
properties)

o GNSS - THieats (Spioling snd
Famiming)

Shit WS, Pariki,

DD, SNAASSAC.

Afinednbeai

Erial : parikhikafsse isrogonn

Shet. A.P: Shukla

Deputy Project Directos,
IRNSS-CT

Group Head, DETG/SNAY/SAC,
Ahmedabad - 380 015
EmailatulshukiaRsac 1So.gov i

Shri Abhinest Shyam
Scientisy/Enginesr, GRD
ADSG/EPSA/SAC,

Ahmedabad
Emalabitinesishyam@sac sro.gov.in

Shi. Ankesh Gafg

Enginger, SNTD

DOTE/SNAASSAC, Ahmsdabead
Emall - arikegh@aac s govin

D Ashish Shukia.
Solentist/Engineer. SNTD
DETG/SAC, Ahmedaban.
Email tashishs@sacism.govin

zgﬁ. ML Badhala, fov
'-mrsqatwsm hhrrrudurha:!

Email: mib@sac s gov.ih

Shrl Alah: Bk,

Growp Director, DOCG/SNPI
Abimedataad

Enall ; alakieie s gov.in

Shii, Desaal Mesita,

Head, SCTD.
WEHMMmmd
Emtall 2 ¢n_devali@sac.sa.govin
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Surveving with GFS

STK femn

Civer view of GRS and GLONASS
Exptiment on Navigstion signal
properties

Time domain refiresantation af GPS
glghals GPS sinal siectrum and
Lheir powsl el | LAR secsinn)
Exparimint on RINEX File foritiat
Sub <Cartiar Modulation=nd BOC
Signal

GNES Aranias

Gvar view of IRNSS

Overview of sateilite Commuiinication

Distress Alert Transmilied 1DAT) far
Seaich and Rescie Expetintent

Summarnyef Navigition Payinads:

M. P Jeyeniasad

Scientist/ Engineer, 05D
AOSG/EFSA/SALL Ahmedabad
Emailjzvaprasadpisac sro gov.in

Shri Mistikam Jain

Engineer, $ SNTD

DGTGJSHWSAE Ahmectatan
Emall | nistikamjain@sac sm.gov.in

Mt Raiat Acharya,
SAC, Ahmedabad.
Emall : rajat_achalyalisac. isrogovin

Shri. Rajeay Jyoti

Group Director. ASH,

SAC, Ahmedabad

Email ; rajeewyntifsscise.govin

Shi. S.Sarkse

SCUENGRG _

GO SNSICG/SNPA/SAC, Ahmedabad
Emiall : 5_sathar@sacisro.govin

Shel Virender Kimar,

i HEad, SSTG/SNAA/SA
Ahiredabad - 380'015
Eminll: virgridefEsac iszo gov.in

SHrk S N Satashin,

Head, SATD

SSTG/SNAA/SAC . Ahmedabad.
Emall: satashiaBsac.isroigovin

Shn. Sunnier Smgh
SCI/ENGR.G.

GD AFSG/SNPA/SAG, Ahmedabad
Emall : syfinder@sao. isro,gouin
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17 = GNSS altimatry Dr. Rashm) Sharma
Salentist/Engineer, 05D
ADSG/EPSA/SAD, Abmedabad
Emall - rashoi@Sac. Isto. gov.ia

18, o Dyérview of GNSS Simulators - SHyd Makanehur Sueiar,
Prione | 817926212489
Emall ¢ msirkarBsacisragonin

19. « Exparimant an DGPS Ms. Sunanca Trivest
Scientist/Engineer, HROPD
SPOGG/SIPA/SAC, Ahmedahad
Email : sunanda@sac.isro.sovin

20. = New Modulatibn Schemes Ms. Saum| S
mﬁﬂa&‘&r@mr SNTD
JAA/SAC. Ahnetiatad
Eﬁihu de_sauniBsac. lsr. govn

21,  « Labdratory Visit (GAGAN Lab) Shil. BV, Khehaie,
: Sclentist/Enginesr, SNTD
DCTG/SAD, Alrmvediaban.
Email { satnav@sac.isrogowin

22, « GPSSigral structure & Navigation Shri. Yagnesh Patel
‘Deta Scimmwﬁngmen
v Satelite & user position algorithms: DETG/SNA
Anmedabarl

Emall yagneshB T @saciso.gonih

23. « Indoor Navigation Shri. BX. Srinfvasan
Scientist/Engineer, AES
EQCG/SNAA/SAC, Ahmedabad
Emall : prsiisac.isro.govin

24, e« Earthrolation neasurement. Shri Hrishikesh Kumar
stismalogy (Tectaris plate SCI/ENGRSC, EPSAMPSG-GSD
movement) Erviall 2 hrishikesh@sac seo gowin
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27,

29.

30.

32.
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25,

o Applicaticns for vehltla trliching

» Evolution af Newstar, GFS concept
fram transit, fimation

= Fundamentats of Orbital Dyoamies.

GPS orpits

GPS Error Budget

Tutanals on fundamentais-af SATHAY

GPS AvEmantation .

Principie of Differential GPS

Principle of WAAS, LAAS & AGFS

& @& @ @

« Mobile Mapping

= Matiping, Location based Shvices
w2 other valus added serices

o Operational LBS Demonstration

« Applications iy aviation: (autotiation
appreach and lending using GPs)

o GHESReceiver Signal Processing
» Diinongtritian of Seftware Hacilyed

Time keaping with GFS

Mes. Pushpalats 8 Shah

Hedd DWD

ATDG/EPSAYSAC. Ahimodabad
Emall ; pushpa@sscisr.goin

Dr. MR, Sivaranar

B-31, Someswara Row Houses,

Fart-ll, Opp. StarBazar,
Satellta Aoad, Ahmedsbad

drmanian.csvaramaniigmail com

Dr. PM, Udani,

Director, ISTAR

Institute Of Sclence &Technology
tor Addvancad Studies & Researth
Emall : prafulidsn@yahoo.co.in

Shirl 1.C, Matiida
24, Ankit Society, Oppo.

Swaminarayan Temple,

ol W I Nagal Gharalodi,

Abimedaid - 380061

Email: iatieda@hatroiallcom
matieda@yatico.com

ShriSuhasH N

Seniar Project Leader

Accord Software and Systems: Put, Ligl.
37, KR Colony, Dominr Layout
Bangalone - 560 071 INDIA
suhashn@nccorm-soft.oom

ShiL Surenda S Sunria
Manager (COME)
Al Authotity of Indis
GAGAN Lab Anmedabag - 380 015
Emall : ssundb®sar sm.gov.in

By, Vyesara| G

Senlor MiinagaGNSS

Technolugy & Asrospdce Engliyesting
Acoiied Sciftwane & Systems Put) L,
37, Wrishyrs Reddy Coltty, Dorrlur Laviilt
Bahpalore - S60G7L, India
Emvprl - wiasBdbcord-saflcom

Or. Amitava Sengupta Head,
Time & Fraguency Division

Matenal Fhvaics! atorstiory.
B 5 mrshnan Road
(T Daffyle L10012

E-ma : senguptadinplindine g
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International Training on Flood Risk Mapping &
! Modeling & Assessment

Background

Asiais the most disasters prone region in the world, The recurrenica of the extreme precipitation anomalies that resaft in
fioodsor dioughtsis a Hormal companént of natural climate vatiability. The adverse sffects of floods and deoughts often
entail farreaching socio-economic and envirenmental implications. and may meiude loss of life and property; mass:
migraticn of people and animals; envionmental degradation: and shortages ol food, energy, water and other basic
needs. The degree of vulneratulity 1o such natural hazards is fighin developingcountries whera necessity tends tafores
the poortooccupy the'most Yulnerable areas. The vulnerd hility of developed countnes increases with ecatiomic growth
and the accumulation of property in flood-prone areas and in highly urbantzed settings. The strategic gials of the Hyoga
Framewark for Action (HFA) cail for mare sffective Integration of disaster rigk corisideration into sustainable
deveippment policies, planning and programming at all lévels, with an eimphasis on disaster pravention, mitigation.
preparedness; and yulnstability reduction: and for the development and strengthening of instiutions,; mechanisms,
and capatities atall kwvels (UN4SDR. 20051, Utitization of space technology, Including earth obgsrvation salellites are
provingto be usetll Instruments for natural disaster managenient. Earth observation satellites cantribute to providing
significant and unigue solutions in all disaster man agement areas; disaster mitigation, disaster praparadness,
tisaster rellef and aiso disaster rehabiiitation. Such salutions are already an integral part of disaster management
activities in many developed and even developing countries. Even though national capabilitissin the isa of Space
technologies in developing countries are increasing at a significant rate theie is still 5 definite need to support in a
more direct way the transfer of these available technologies, while at the same ime proposing methodological tools
and appraaches that are customized and appropriate 1o the specific neers of the country, Based on obssrmations
and recommendations of several technical advisary missions arganised underthe framework of UN-DOSA in Several
countries under intemational capacity bullding programme It was concelved by the UN-OOSA/UNSPIDER Belling
together with CSSTEAP (afflliated to the United Nations) to organize this short course along with UNESCAP Bangkok
and International Water Management Institute (WMD) Cumrn#mf_l"&ew Delhi with view to share latest deveiopments
niusing space-biassd Information for fined risk mappingand modelling. The initiative was sUpportad, Implemented,
antd realtzed by the lIRS (ISRO).

Objectives

The main abjectives of this 5 days training was to allow disaster management cammurnities with 2asy, quick
and arcurate access to flood-refated Information and dissemination through the support of space agencies

-suchas Internationial disaster charter and research/academic institutions for improved urderstanditg on

fiood risk monltoring; modeling  and plan NINE. rapid response system during recovery phase in the Asia
Pacific countries.

Target Benficiaries

This training was designed for the disaster manager with flood hazard In his/her sphere of responsibility.
Although the foctsed area Is the South Asla Reglon, participants from areas outside this region was mlso
encouraged to join the course. Particlpation of flood management authorities. the development and planning
authorities, waler enginears and flood control professionals. :
national sgengies officials and siaffl in urbarn plarining, and water
resource development and managément was encouraged. The
event was meant to benefit basin river authorities, officials and
personnel of relief and rehabilitation agencies. the United
Nations and similar intemnational bodies, and NGOs Involved If
fload mitigation.

Inauguration
The training programe wes inaugurated by Dr. YVN Krishina Murthy,
Director, CSSTEAP on JUly 22, 2012 |naygural Session was also

addressed by Dr.Shirsh Ravan, Head UNSPIDRR/ UNDOSA Beijing br. YW Kristina Murthy Dicector, CSSTEAP
aldressing dunng Inauguration funahion
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and Dr. Wal Leong Timothy Loh, UMNESCAR. Bangkok and Dr
Bharat Sharma. IWMI, New Delhi ard Dr. Girira] Amarnath, IWMI,
Colombo. Fatulty'of the IRS also attended the Inauguration

5.0 AboutParticipants

This 5 days training programime on “Fidod Risk Mapping, Modeiling
and assessmenl using Space tenhnology” s designed for the
disaster managers/Enginesrs with flood hazard in his/her sphere of
responsibility. Total 12 participants frdim 11 countries attésded the
training programme. The mafority of particifants were  from
departments involved in flood disaster risk reduction and  Me Thnoth Lah, UNESCAP addressing the participants
management. The list of countries and departments are given In durirg The insuguratian

Annexure ¥, Most of th participants-ware (rom Departrsent and

Ministries concarmed with Disaster, Risk and Mitigation.

6.0 ‘Course Structure

e Fundamental of remote Sensing and GIS: Physics of remote
Sensing, Sensors, platforms, Orbits, GPS | GIS database
creation. data integration, spatialanalysis.

+ Flood inundation mapping and damage assessment: Principal
of optical and microwave remaote sensing for fleod inundation
mapping and monitaring. EO Systems for flood inundation
mapping and menitoring. Techmgues of flood inundation
mapping and monitorng esing multl satellite; multl date and
Multh sensor dang. Flood degth and duration analysis using

space based information.GIS data integration for Damage e —
assessment. Participants aldngwith and other Guests

« Flood hazard, vulnerability and risk Analysis: Definition and assessent of Flood hasard, vulierability and Nlood
fisk using Space based information and GIS. Element &t fishk, Risk Analyais,

= Global Flood detection system: Near real time flood data avallability, Multi resplution data processing and flogd
Inundation map preparation. Intemational charter on flood disaster.

« Climate Change and Flood disaster: Climate Change and Disaster Risk Beduction: Space Technalogy Initiatives,
Challengesand opportunities, Adspeation and mitigation,

s Rapld Flood Mapping Slccess storffes and case examples of rapid flood mapping fram INDIA, China and
Thailand.

» Flood modelling: Understanding the HEC Tools. Data base creation for ficod modelling using RS and GIS. Data
assimilation to HEC model, Fload simulationand flood hydrograph generation st differant location.

The training grogramme included the theory lectures and hands on excercises shafing by the experts from IWMI, UN-
SPIDER, Indian Institute of Remote Sensing (LIRS, Indian Space Research Organisation (ISRO), Geo-lnformatics and
Space Technology Development Agency (GISTDA), Tharand and National Disaster Reduction CGentre of China. A computer
[etrwith high end cormputers and RSGGIS anplyais saltwere wits sel up Ina Howl oulside the campus of the l|RS. The thedry
lectures covered the topics naimely. cilridte change and disaster risk reduction, adaptation to enhanced floods, concepts
af Flood Inutdation mapping, operational flood alert system of ISRO, monitoring and Damags sssessment using Space
technology; globat fiood detection system and flood inundation modeling using HEE toois &te. The hands-on sessions were
offerad by RS and: 'WMI on the fiood Inundation mapping using multbeasalution=satellite data Fnd flood Inyndation
madeling using HEC tools. The participants aise visited the downstream area of the recent floods (n Northem indis
(Hedarath) that causad heavy losses of life and damage to the [.?rﬁ{.‘l-f:!ﬂ}- a menth 8gn. The Central Water Commission
Government of India) demeonstratad the Acoustic Doppler Cirrent Profiler (ADCR) that caltects flood leveland discharge of
the river and ransmiis the data trodgh telemetry system the servers Tor flogd anslysis and decislon making. The
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participarits were givanan rm;muuntytmrie;qtI-‘huar Gahga o observe the
flood waters in and around Rishikesh The high minfall in'the upper
reaches of the catchmert of Ganges has crested havoc 1o life aid
property

7.0 'Faculty
Expéis were invited 1o detivar leclures and copduct Iands on
exarcices from UNSPIDER, IWMI, LUNESCAP. GISTDRA, ISRO (LIRS
and NRSCI, NORC and China. The topic povered by each expert is
givein in Annexure V.

8.0 Feedback

The selection of participants was done based on [he
arganisations/ individuals that are involved in disaster
managemert activities, The right target group was the key Tor
generating great imerest. of the participants 7 the takiing
programme. 1T was fecammended 1o organize sugh type of
saurses more frequently and for longes duration. Dr. Shirish
Ravan, UNSPIDER suggested that UN GOSA whuld ke 1o condluct
motesuch colrses on disastersin the coming years.

Caollise puricipants gl e The he e sERmom

9.0 Valedictory

The valedictory funetion Was bl on July 28, 2013. Dr. SIA. Saha, Bean (Academics) lrclisiny [eistitute of Remot
Sensing, Dehradun was the Chief Guest and distributed the certificales 10 the participants. In the feedback by th
participants they aprireciated the course content, relevance and organisation. The cass studies shown were NIg
appreciatad,

10.0 Conclusion
The deslgn, strutciure and deliberations of tralling programme wWas Righly appreciated by the particigants Ham
on exercise an floot Inundation mapping. miodelling provided 8 working skill and exparience 1o the participant
Eielid work of recent flood affected area and demanstration of iatest field Instf uments added extra knowledge tol)
course participants,

Dr. S.P. Aggrawal Dr. Sarnam Singh
Course Coordinator Programime Coordinatar
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Annexure-V
List of the Participants
L T

Mr. Jigme Chogyal Bhutan
Programme Officer

Department of Disastet Management

Ministry of Horme & Cultural Affairs

Thimgi, Bhutan

Email: chogyal2R417@gmail.corh

2 Me Phirun Thin Carnbodin
Exetitive Assistant '
Natioral Committes for Disasier Management,
Huﬂdingiag Eﬁﬁ Sagaghat ‘m&;sawngﬂki:
han Ausey om Pemnh, Cam _
Email: thin_phirun@ncitm.govkh; samangkhuthiiyahoo com

3. Mr. Wang Ping- China
Research Assistant,
National Disaster Reduction Center of China.
Email: bitwpd126.com: wangping@niee.gov.cn

4, Mr. Wern Qi China
Research Assistant,
Natiorial Disgster Ruduttion Center of Bhina
Ermall: whistlewsn@aliyun.com,
whistiewenByahoo com.cn

5. Mr. Sunia Ratulevu Fiji
Princ:lpal .ﬂ.:lmmlstratnrr

Ministry of Rural & Maritime Development

Government Buildings, Box 229 Suva, Fijl

Emall: sunla.ratuleyvii@goviet.govfl

sn_ratulevu@yahoo.com

B. Br. Ashok Kumar Nayaik Inelia
Senior Scientist
Directorate of Water Management {Iﬂﬁﬁ} _
Chandrasekharpur, Bhubsneshwar 751023, Odisha
Emiall: aknayah dwm@icsr.orgin

T D, Ajay Kuirar Iridliz!
Pr. Scmr:hst& Hend
ICAR, Research Complex for Eastermn Regjon,
ICAR Parisar. P.O. Bihar Veterinary College
Patna- 800014, Bihar, (ndla
Email: alavkumar10018gmail.com

8. Mr. Jagdish Kumar Patra: Inefia
Sclgntist &
Surface Water Mm{o&p,ﬂmﬁw N
Natianal institute of Hydrology, Rnorkes,
Littarakhand. India
Email: patra.nin@gmailicom
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M. Mahesh Jampani

401/5, IWMI, ICRISAT Campus, Patanchery,
Hyderabad - 502 324 Andhia Pradesh, India{(2014)
E-mail: |.mahesh®cgiar, ofg

Mahesh. jampani@gmall com

- EFME I'I}IH
walmi earnmu.'Ph \lwatishartf
Patna, Bitar 80
E-mail; mrpmmmhm com / cfmspafna@gmail.com

b Dr. P.R.Ojaswl. ICAR India
E-2, 218. Kaulagarh Read,
CSWCRTI, Dehradun 248001
E/mail; projasvi@grmail.com

12, Mr. Pramaod Narayan India
Director
Planning & Developiment Directorate
Central Water Commission Wing-7.
Ground Floar. Wmalwt Al R Puram, New Délhi 66
£-mail: prs.cwc@8&gmall.com

13. Ms: Nur Febriant Indoriesia
Researcher
Remote Sensing for Flood Hazard & Risk Analysis
Indonesin National Institute.of Aeranautics & Space (LAPAN)
JI. Kalisari No. 8, Pekayon Pasar Rebo, lakarta,
Iidonesia 13710
Email: nfebrianti@gmall.com; nurfebrianti@yahoo. com

14. Mr. Ravinath Eabu Shrestha Nepal
griment of Water Induced Disaster Pravention
Pulchok, Lallmur, Nepal
Emall: mbatdirediffmall.com

15. Mr. Kyaw Min Hizing Myanmay
Office No.{5} Ministry of Transport.
Department of Meteorology and Hydrology
Nay: Pyl Taw, Myanmar
E-mail: kyawminhiaingkmn@gmail.cany;
dg.dmh&mptmail.net.m

16, Wr. Berniard Alan Saluyut Racoma Fhilippines
National Institute of Geological Science,
op Garcla Cormner Velasquer st
University if the Phiipp Difiman, Quezon City
1101 Philippines Valid lﬁi’ luly 2014
£:mail: bbracoma@upd.edu.ph;
baracoma@gmail.com
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Mr. Indishe Prabath Senanayake

Space, Amﬂ:aﬂnn Division

Arthur C Clarke Institute for Modern Technologies
Katubedda, Moratuwa 10400, Sn Lanka

E-mall: iﬂd(ﬂh&&gmﬂ.mm

.mmMMra Ariuradha

Mr. To Trong Tu
Researcher
Remote Sensing Application Department,

Space Technﬂtaﬁ Institute,

18 Hoang Quoc Viet Street, CauGlay, Hanoi, Viet Nam

E-mall: info@stivast.yn: Ttu83_mdec@yahoo.com
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Topics and Details of Faculty
@“__

ED) systems for Floods

o Climate Charige and Disaster Risk
Reduction: Space Technology

o Inmatives, Challenges and oppartunities

» Lise of Space Techr in Disaster
Management (i IW Hyago Frantewirk
for Action 2005-2015: Eu‘llﬂlng resilience
of nations arm cormmunities o disasters

Intr_ud_ucﬂun to RSand GIS

« Flood Inundation mapping, matitoring and
bamage assessment Lising Space
technology

« Flood hazard, vuinerability and risk
Analysis.

» Global Bogd hotspot and sk assessment

o Gt Flood Detsotion Systesn - Lectunes and Dermc:

« Globai Fiood Detectiori System - Lectures
and Demo

s Hands urn aortice on Food Ifundation

Mapping using multi-resolution satellite dats

Atfaptation to enhanced fipods in the Indus
and the Ganges Rivers

Mobile based Real tme GIS data:collection
during Nogd dicaster

Gperational Flood Mohitoring Systéms and
HapiﬁMapginglmmefhﬂtledr&risnﬁ

‘Emall; director@iirs.gav.in

'Dr. Harish Kamataka

Dir. YN Krishna Murthy

Indian Insutute of Remote Sensing
(ISRO}, :

4 Ralitas Road, Dehradun

fr, Shirtsh A Ravan
UN-SPIDER, Beiling
Emalks.ravan@unoosa.ord

Mrs, Shafall Agrawal

Indian |nstitute of Remote-Sersing
(ISRD)Y, 4 Kalidas Ruad, Dehradun
EMmail:shefl_a Eiirs gov.in

DOr. 5.P. Aggarwal

indian Institute of Remote Sersing
jSRO).

4 Kalidas Roar, Dehradun
Ematispa@iirs.gov.in

Cie. Garira) Amarpath

International Water Management
Imstitute. Colombn

Eriallia girirai@ogiarnorg

[y, Bharat Sharmia

International Water management
'rnntitute

MNew Deth

Emailb sharmaibgiaror

Indian institute of Remote Sensing
HSRO),

4 Malidas Raad, Dehradun
Emallhansh@irsgov.in

Dy KHY Durga Rao
National Remote Sersing Centre (ISRO)
Email:durgarao khvBnese.govin
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Flood Inundation Modelling using HEC  Dr. Prayeen Thakur

13.

14

15.
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Tools- Lectures

Hands on Exercise on flood mpping.
mlmﬁﬁg and damage assessment
using SAR Data

Flood Inundation Modetling using
HEC Tools- Demeo/Hands on

Handsunmﬁsasonl:

Hands on exercise on Flood
Inundation Mapping. USINE multis
resolution satellite data

Rapid mapping: Success Stories -
Thaitand floods:

Rapid mapping Sutcess Storkes -
China flcods

Dr. Praveen Thakur/
Arpit Chouksey

'Emal'rﬂpman@l&:,ggv In

Indian Institute of Remote Sensing (ISRO),

Mr. Anusarn Rungsipanich

DitwpE I 26.com
wangping@ndree.gov.en

Indian Institute of Remote Sensing (ISROI,
4 Kalldas Road, Dehradun
Email:pravesn@iirs govin

Inghian Institute of Remote Eﬂming nam;.
4 Kalidas Road, Dehradun

Dr. Praveer Thakur/
Drvaibhiv Garg

4 Kalidas Roard, Dehradun
Email:praveendiirs.gov.in

Dr. Praveen Thiskyr/

Dt Vaibhay Gamg

Inelian Institute of Remote Sensing (ISRO),
4 Hﬂildﬁam Pehradun
Email:praveen@iirs.gov.in

International Water Management Institute,
Colambi

Emaika girraj@cglat org

and [ndisn Institute of Remote Sensing (ISRO).
4 Kalidas Road, Dehradun

Mr. Wang Ping
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Sub-regional Training on Development of Geo-Referenced Information
Systems For Disaster Risk Management

Background

Sub-regional training on development of geo- -referenced disaster risk management infarmation Systems for SAAR
countries was conducted jointly by Centre for Space Sclence and Technology Education in Asia and the Pacif
ICSSTEAP) Delradun, United Nations Econamic and Social Commission for Asia and the Pacific (UN-ESCAP} ar
Aslan Institute of Technology (AIT) Bangkok during 26-29 August 2013 at Dehradun. The training was part oftl
United National Development Account (UNDA ) project entitied “Improving Disaster Risk Preparedness in 1
Economic and Social Commission far Asia and the Pacific (ESCAP) reglon” and implemented by the United Natiol
Social and Economic Comimission Tor Asia and the Pacific (UNESCAP)LThe overall goal of the programme Was
strengthen the government capacities in the implementation of the Hyago Framework for Action [HFA)Y through tl
use of gea-relerenced information tools for effective disaster nsk preparedness, and timely early recovery efforts
the Asia-Pacific ragion with = focus on countries with special needs (CSN). The training was conducted |
collaboration with sub-regional organizations to bulld the experiences and lessons learned from work on disast
risk preparedness. The training was based under South Asian Association for Regional Cooperation's (SAAR
countries under Disaster Knowledge Network (SADKN}, whigh is aiso in line with the framework af ESCAP-SAAL
cooperation agreement. The South Asia Disaster Knowledge Metwork (SADKN)promotes knawledge, innavation &
éducation 1o bulld a culture of safety and resillence at all levels, The SADKN portal serves as a ool to all the Sou
Asian Assoclation for reglonal Cooperation (SARC) courtries providing information and knowledge regquiremer
an disaster risk reduction and disaster management.

Ohjectives

The key chjectives of this training programme weres (3] 1o enhance the Kpowledge of the South Asia Disas
Knowledge netwark (SADKN) focal points to effectively incorporate geo-referance information into the SAD)
information portal and (b} Utilizations of geo-spatial data and information services from variols geo-portéls
preparation of effective disaster management plariat reglonal and local level

Target Beneficlaries

The target beneficlaries were managers and decision makers imolved In the disaster risk reduction,
management and mitigation, walgr resource managers, professionals involved In serospace technall
particulatly web-designers/managers, remote sensing and geographic infarmation system technologies n
SAARC countries. A total 16 (sisteen) participants from SAARC member countnes viz Irdia, Bhiutan, SriLlan
Pakistan. Thailand, Maldives, Nepal, Bangladeshand Afghanistan participated in this tralning programime.

Courselnauguration

The training programime was Inaugurated by Dr YVN. Krishna
Murthy, Director CSSTEAP and IIRS in presence of Dr. Tae Hyung
Kim, Economic Officer UN-ESCAP, Bangkok and other delegales
frorm UN-ESCAP Bangkok, Asian Institute of Technology (AIT)
Banghkok. CSSTEAP and IIRS. Dr. Samam Singh Programme
Cadrdinator CSSTEAR welcomed zll the participants. resource
persons from India and abroad and faculty of IRS. The
inauguration session was also altended by Dr. 5. K, Saha, Dean Inagumnon of the traning orogramme
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Academics lIRS, Dr. 5.P.S. Kushwaha, Group Director FPEG HRS,
Group Heads and Heads of Departmiants of IIRS. Inhis inaugural
arldress Dr, Krishna Murthy stressed upan the imparance of gen-
shatial techndlogy Tor disaster risk reduction. He alse briefed
about I1SHO disaster management suppart programmie and many
successful case studies where geo-spatial technology is used in
India. He slso fooused on the importance of space: basad inputs
anid strengthening these geospatial products with, ground
dbsargtion data coliected d=ing porfable devices lke mobiis have
greatapplications in disaster managemeant.

Coures Particininis plongwith fatully of tha colirse

About the participants

The beneficiares of this training programine were officials fiom SAARC member couptries involved in disaster
nsk reduction and other related activities in their respective country. This-capacity bullding programme was &8
camprehensive tralfing fof development, opération-and Management of get-reférentce Inforation system for
SAARC subregional countries. Two officials from each SAARC country had participated whereas one official was
a focal point for SADKN and the other officials were either fron the Space Agency, Meteorological Department,
agency or National Statisticel Agenoy of SARC countries, Two persons from SAARC disaster Management Centar
(SOMCH New Delhl also participated, Total 16 participants were present during the training programme. The
detail listof participants with their country-and affiliation isgiven in Annexure Vil

Course structure

The traming programme-was conducted in seventeen (17) technical sessions. Total I7 (seenteern) technical
sogsions were conducted with mieifreimphasis on developmient of Geo-Portal for Disaster Risk Reduction (DRR),
utlliZzations of web services and anline applications tools for DRRA. A special sesslon was conducted by Mr. Tae
Hyung Kim on “improving Disaster Risk Management through Geo-referenced Information System inthe
ESCAP region”. The representative of SDMC, New Dethl presented data access and sharing mechanism
thraugh Sﬁﬁﬁw 1o the participantsin detail. The resource persons fram UN-ESCAP Mr. Rajendra Aryabandu
and 'Mrs, Madbiavi Arvabandu alsg shared their expertise and gonducgted technical sessians on different
themes of Geo-DRR. The capacity bullding activities of CSSTEAP/IRS and AIT, Hangkok was presented by Dr.
Sarnam Sing and Dr. Lal Samarakoon, respectively, Detailed technical sessions and hands-on exerpises on
Geo DRIV portgl being developed Wnder UN-ESCAP programme was donducted by & team from AT Bangkok
led by Dr. Lzl Samarakoon. The technical session on Sub-regional Geo-DRM Information Systems also
covered the training on WebGiS and opon sourcesoitware technology and thelrutilization for DRR.

Thie special sesslons on Indian experignces on early warning system for disaster management and location
based services and space based inputs for disaster management and isserviees through ISRO Bhuvan portal
was presented by D S K, Selvastiav, and Dr. Harish Karmatgk from |IRS, tespectively, A live demoiistration o
utitization of mobile basad GIS for disaster management was also presented @& a case sludy developad at
lIRS by Dr. Harish Karnatak: The participants from member epuntries presented the status of thelr country,
data avaliablllty and also the colintry spedific requiremenis which should be part of prepoased Geo-DEM poftal,
The participants: alse got awareness of Institutional, policy issues and networking requirement in SAARC
countries for Ged-DRRA data and information services,

The practical session were also conducted during the training programime.. A remole practical lab was
gstablishied by CSSTEAP by utilizing lIRS network and traning (&b resources. The hend-on gxercises on anline
geo-portals and map resource were also carfied oul using high bandwidth Internet connectivity established for
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the training programme. The concluding session on “Way Forward..." was tonducted by Mr. Rajendra Aryabandu,
UN-ESCAR and Dr. Harish Karnatak, CSSTEAP/IIRS.

Faculty

The experts from the Infermation and Communication and
Disaster Risk Reduction Divisign of the ESCAP along with their
technical consultants from the Gealnfarmatics Center (GIC) at
Asian Institute of Technolegy (AIT) in Bangkok, HR5-1SR0, SAARC
Disaster Management Cantef (SDMC) New Dalhl, Intertiational
Strategy for Disaster Risk Reduction (ISOR) and the office of the
Coordination and Humanitarian  Affalrs (OCHA} werme the
resource pérsons for the training programme. The list of
resource pErsons1s given in Annexure Vil

Qolirse Participants during course work

Feedback

At the end of the training programme a feedback session was conducled by LIN-ESCAP and CSSTEAR officlals. Tha
highlights of the training programme and feedback from participants was submitted to UN-ESCAP. The feedback
received from participants wasexcellent for technical sessions, laband internet arrangements, logistic etc., while some
other Issuesorn avallability and data update mechanism of SADKN required technical and policy level revamping,

Valedictory Function

The valedictory function was conducted an 29th August 2013, The
ahief guest of the function was O, YMVN. Krishina Murthy Qirettor
CSSTEAP. The certificates of participation ware distributed to all
the participants. Dr. S.K. Saha, Dean Academics IIRS and Dr.
sarnam Singh Programme Coordinator CSSTEAP and Group
Director, Group  Head and Heads of the departmeants were also
present on this occasion and ended with vote of thanks.

Conclusion

The sub-regional training on developiment of geo-referenced
infarmation systems for disaster risk management for SAARC
wassuccessfully completed at CSSTEAP Dehradun. The overall
response from the participants was very good. ltwas suggested by the participants that CSSTEAP shoyld conduct
more stch extensive and technical training programne on disastermanagement and relaled areas,

Fartlc,lparq retuiving Courss Cartificates .
frarn Dirschorn, CSSTEAR

- -

Dr. Harish Karnatak Dr. Sarnam Singh
Team Membear Programme Coardirato:
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List of the Participants

Mr. GH. Farooq Baghtani

Acting Head -

National Emergency Operation Center (Head Officer),
Afghanistan National Disaster Management Authority
(ANDMA), Kabul, Aighanistan

Email; glaroq@gmail.com

Mr. Probir Kumar Das

Pragrammer (ICT)

Departmen! of Disastar Management, Ministry of Disaster
Managemet ahd Rellef

92.93 Mohakhali C/A, Disaster Management and Relief
Bhaban, Dhaka 1212 Bangladesh

Email: Kumar_Probir@yahoo.com

D Jnanendra N Biswas

Additional Secretary

M/o/Disaster Management and

Relief, Bangladesh, Bangladesh Secretariat, Dhaka,
Bangladesh _

Email: dirjnbiswvaslBiemall.oom

Mr. Pema Thinley
ICT/GIS Oftieer

SADKN Focal Polnt, Department of Disaster Management,

Ministry of Home and Cultyrat Affairs (MOHCA),
PO Box No. 1493, Thimphy, Bhutan
Email: pemaddm@gmait.com

Mr. Til Bedr. Gurung

ICT/GIS Asspoiate _

Department of Disaster Management __
Ministry of Home and Cultural Affairs {MOHCA),
PO Box No. 1493, Thimphu, Bhutan

Email; tithdrgurung2013@gmail.com

Mr. Arnob Barmudel

Research Associate Geoinformatics Centar
Aslan Institute of Technology

P0. Box 4, KlongLuang, Pathumtham-12120.
Thailang;

E-mhall : bormudoi@gmall.eom

Mr. Arpit Chollkeey

Seigntist. "SC!

Incian Institute of Remote Serlsirg
4 Kalidas Road. Dehradun

Email; arpit@iies. gov.in

M. Kamal Pandey

Sgientist'SC

Indian Institute of Remote Sensing.
4 Ralidas Road, Dehradun

Email: kamal@irs.govin

Afghanistan

Bangkadesh

Bhutan

India

Irithis

Indla
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Dir, (Er) Puneet Swaroop
Scientist/ Engr-5E

Indian Institute of Remote Sensing
4 Kalidas Road, Dehradun
Emall:punest@iirs.gov.in

MY, Ranjan Kumisy

Research Assistant

SAARC Disastet Managément Cértre
NFOM Building. 1IPA Campus, MG Roadl.
New Deih| 110 002

Emall: ranfan.sdene@gmail com

Mr. Vikas Ballvan

Intermn

SAARC Disaster Managemeant Centre
NFOM Building, I1PA Campus, MG Road,
New Delhi 130 002

Email: vikasbaliyan2002@gmail.com

Mr. Shakeal Mooga

Disaster Managemeant Officer

Maldives National Detence Force

National Disaster Management Center, Male, Maldives
Emall: shakeel mogsal@neme.gov.my

Mr. Mukesh Kumar Kesharl

Computer Engineer

Ministry of Home Affalrs, Singh Durbar,
Hathmandi, Nepsl

Emall: mukeshS25@email.com

Mr. Magsoodullah Khan

Assistant Director (DRR-U):

National Disaster Managament Authority (NDMA)
Room#207-A, NDMA Prime Minister Secratanal,
islamabiad, Pakistan

Emall: ad_dr3@ndma.gov.pk

Ms. Amarasirgha A, Kumudu Kumari Seneyiratne
Assistant Director (Mitigation|

SADKN Focal Point. Dlsasiﬂr Management Centre
VidyaMawatha, Colombo-07. Sri Lanka

Emall: senaviratne.anpja@gmail com

Ms. Kumari Mala Weerasinghe

Senior Scientist

National Building Research Drganisation
99/1 Jawatta Rd, Colembo 05, Sr Lanka
Email: kmweera@yahoo.com

India

Ititlia

India

Maldives

Nepal

Fakistan

Siil Lanka
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Improving Disaster Risk Management
through Geo-referenced Information
Systetn In the ESCAP region.

Email: kimt@un.org

Overview of Geo-referenced Disaster
Risk Managerent (Geo-DRM) Information

Systen SAARC reglon

. lntmdunl'lﬂm of CSSTEAR and IIRS
(progirams and courses)
Email: samamiiirs, gov.in

* Use of GISFRS for disaster risk
reduction. good gractites/lessons
learnt In the régior

e Introdiiction L!J\GJQ"NT activities on
the use of space based techinoiogies
on DRR in Asia

Overview of Georeferenced Disaster Risk
Management (Geo-DRM) Information
System in SAARC Sub Reglon [coritinue)

Early warning Systems

» Effectiveness of early Warning
Systems and It practical applications
in the region (metearoiogy, forest fires,
Tsunami, landslides, ﬂbﬂd]

* Real time data collection and Mobile
GIS applications for disaster
manggament.

Networking and Community of
Practices{COP): motieation,

‘austalning Interest and willingness
to shiare information

m_—

Mr. Tae Hyung Kim

ICTDRRD, Economic and Social Commission
tor Asia and the PacificUNESCAP, Banghok

Dr. Samam Singh
Indtan Institute of Remote Sensing (ISRO),
Dehrmadun), India

Dr. K. Champat] Ray
Anehian Institute of Remote Sensing (ISRO),
Dahradum; India

(Emall: champati_sayliirs.gov.in

Dr. Lal Samarakoon
Geoinformatics Centre Asian fnstitute of
Technolegy Banghkok. Thailand

[Email: latsamarakoon@gmail.com

Di. Lal Samarakoon

‘Geoinformatics Centre Asian Instituté aof
Tethnology, Bangkok, Thalland
Email: lalsamarakaon@gmail.com

D, S.K. Srivastay

Indiai Ifstitute of Reniote Sensing (ISRO),
Dehradur), India

Emall: sksrivastaviiirs.gov.in

Dr. Harlsh Karpatak

Indian Institute of Remote Sensing (ISRO).
Dehradun), India

Email: harsh_k@nrsc.gov.in

Mr Rajindea Ariyabandu,
Ecotiarmic Atfairs Officer,

Information and Communication Technology

and Disaster Risk Reduction Division,
Uniited Natioins ESCAP, United Nations
Bullding, Bangkok

Einall: arlyabandur@un.org

Annexure-\Vill
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Sub-regional Gao-DRM Infarmatian
Sysiems

SAARC Secretariat Regional Activities

» Role of the SAARC secretariat on
sub-regional DRR Informition sharing
through SADKN

Country Presentations. issues and
requirements

Intreduction to Geag Portal via Trakning

Institutional, Polity Issues and networking

irtrodiction o Geo -DRM partal through
Tmrﬂlng tmmmuei

GeoDRM | portal-Setf-unning the progess
psing data providedDisaster map downlosd
and integration

(Moderated by IRS and ESCAPE

and Bisaster Risk

‘United Nations Bullding: Bangkok

'United Nations Eﬁc-tP Upited Nations

Dr. Lal Samarakoon

Geolnformatics Centre

Astan Institute of Technology
Bangkok, Thalland .
Email: lalsamarakoon@gmail.com

&

M. G. Wickramasinghe

Email; chathura.hasanka@zmall,com

Mr. Ranjan Kumar

SAARD Disaster Managament Centre
NFDM Building IIPA Carnpus. Naw Delhi
Enall: ratijan.sdene@gmail.oam

Membes country presentations

Mr Hajindra Arfyabaridu,
Economic Affalrs Officer, _
Information and Communication Technology

Reduction Division, United Nations ESCAP,
Emall; anyabandurEun:.org
ISCR an UN-ESCAR

Mr Rajirdra Arivabandu,
Econoric Affairs Officer,
Inforination anid Communicaton
Tachnology and Disaster Risk
Risgiction DIVisio

Bullding. Bangkok
Emall: arlyabandur@un.ocg

Mr Rajindra Arlyabandu,

Ecanamic Affairs OHjcer,

information and Gammunication Technology
and Disaster Risk Reduction Division.
United Mations ESCAP, Linited Nations
Buitding, Bangkok

Email: anyabandar@umn. ong.

Mr Ralindra Aryabandis.

Ecohomic Affairs Officer.

Intormationand Communication Technology
and Disaster Risk Reduction Division.
United Nitions ESCAP,

United Natians Bullding. Bangkok

Email: arlyatiandur®un.org

Dr. Harish Kamatak

indian Instituté of Remots Sensing (ISRO),
Dehradun), India

Emaik: harish_K8nrsc.2ov.in







