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established by the efforts of United Nations for Quter Space Affairs (UN-
0Q0SA), to assist in the development of indigenous capacity of each country of
the region to apply space science and technology to enbance socisl and
economic development. The first such centre was established for the Asia-
Pacific region with India as host country Centre for Space Seience and
Technology Education for Asia and the Pacific (CSSTEAF). The center has
been imparting education/training in the areas of RS & GIS, Satellite
Communications, Satellite Meteorology & Global Climate, and Space &
Atmospheric Science This training course iz organized a3 part of the
CSSTEAP educational programme to trein middle level managers to get in
depth theoretical knowledge and on the job training in applying Space Scicnce

I am happy that the short course on “Microwave Eemote Sensing and ity
Application” has been successfully conducted during the period 4" - 29° April,
2011, wherein 26 professionsls from 16 counirics participated in the
programme. Apart from lectures the participants were given bands on training
on various agpects of microwave data processing and case study demonstrations
in different application areas. On behalf of CSSTEAP, I wish to thank staff and
faculty members of IIRS for organizing the course at [IRS.

This booklet contains the details of the curriculum followed, the list of faculty
and the course participant, T hope the booklet will of use to others who wish to
organize similar training course,

P8, Roy
Director, CSSTEAP
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International Training Course
on

Microwave Remote Sensing and ITS Applications

Background

The microwave imaging systems from airbome and space borne platforma
have been used to map monitor and model carth surface featurcs, natural
resources and processes. The potential of such observations is go encouraging
from experimental end scientific missions that in recent years several missions
are underway to operationalise the microwave imaging technology in various
critical application areas including real Gme monitoring of natural and human
induced disasters. Although it is widely envisaged as a complimentary tool to
optical remote sensing due 1o all weather and all time (day and night) imaging
capability, it can also be used a5 a stand lone system by combining temporal and
multi-polarisation response of target. Therefore, in the past and recent time,
several microwave imaging systems with various combinations of frequency
and polarisation have been flown and are planned. The data acquired through
Envisat, Radarsat, JERS etc, have been put to several applications in arcas of
glaciology, hydrology, foresiry, geology, meteorology, agriculture and
oceanography. Generation of digital elevation models (DEMz), measurement of
glacier flows and mapping of deformation due to earthquakes; volcanoes and
subsidence are some of the most promising areas of applications. Since it's &
ranging gystem it has capability of detecting movement of the order of mm to m
level as demonstrated through numerous examples. Most recently SAR data
was used to detect the oil spill in Mumbai caused due to collision of two
Panamanian cargo ships off the Mumbai coast. Radarsat SAR data was acquired
on 14, 15 and 16" August 2010 to study the dynamics of the oil spill in the Thane
Creck, Mumbai and its surrounding.
Though there are currently many radar imaging systems its potentisl has not
been fully realized due to various reasons like data and software availability,
however the most important reason being lack of trained mampower and
considerable efforis need to be put in for effective usage. Keeping this in view
the Center for space science and technology

1



The Participants

Twenty six professional attended, from 16 countrics in Asia Pacific Region
namely Bangladesh, China, India, Iran, Indonesia, Kyrgyzstan, Kazakhstan,
Mealaysia, Mongolia, Phillipines Nepal, Sri Lanks, Tajikistan, Thailand,
Uzbekistan, and Vietnam participated in the course. The participants came from

different disciplines and organizations. The list of participants, their affiliations
and contact detrils are given in Annecure 1.

Implementation of the Course
Week 1 (4" - 9" April)

Concept and principles of microwave remote sensing

Passive and Active sensors and Global microwave sensors

Radar [mage Interpretation

Microwave remote sensing

Microwave remote sensing in India for terrestrial & planetary studies
{sensor & design)

SAR data radiometric and Geometric calibration

SAR data Feature exiraction, filtering and Despeckling

Optical and Microwave dats fusion and Classification

Principles of InSAR, DEM generation and Analysis procedure

Weak 2 (11*- 15" Aq:ril}

¢ Displacement mapping and parameter retrieval, InSAR (Interferogram,
phase unwrapping), InShR{Gﬂmdmngw

® Radar remote sensing in planetary geological studies & Polarimetry

® SAR image Pre processing - raw to Single Look complex (SLC)

® Principles of SAR Polarimetry and Differential interferometry DinSAR.

Week 3 (18* - 23" April)

® Microwave RS in characterization of soil resources

® Microwave RS inagriculture studics

@ Role of radar remote gensing in soil moisture assessment and monitoring
wetland mapping

® Radarremotesensing forcroptype identification and mapping



& Microwave interaction with forests and forest fype discrimination,
mapping and biomass estimation

@ Application of SAR in hydrological featurc mapping and Snow parameter
retrieval, snow and glacier mapping using SAR

® Roleofradar emote sensing in Flood monitoring and damage assessment

. mlwﬁnnﬁminommﬁn(ﬂilﬂuh.qhipwcﬁmmdm

° Gmhyndmmdmmmwmmfwm
& metearological studies

® Radarremote sensing in geomorphological and terrain evaluation

# Radar applications in land subsidence monitoring and change detection
analysis

@ Radar remote sensing for mapping geological structures and mineral
exploration

@ InSAR applications in earthquake and landslides

Week 4: Case Study (25°- 29" April)

The participants carried out a small case study on the application of
microwave data in the area of their interest and presented the results at the end of
the course.
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