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Introductory Training Course in "Climate Change and Environment"
Aim and objectives of the course: 

The aim and objectives of this course is to provide training on the science of climate and environment. The participants will be taught how the climate system works; what factors cause climate to change across different time scales and how those factors interact; how climate has changed in the past; how scientists use models, observations and theory to make predictions about future climate; and the possible consequences of climate change for our planet. The course will explore the evidence for changes in ocean temperature, sea level and hydrological cycle due to global warming. Participants will learn how climate change today is different from the past climate cycles and how satellites and other technologies are revealing the global signals of a changing climate. Finally, the course looks at the connection between human activity and the current warming trend and considers some of the potential social, economic and environmental consequences of climate change.


Important Dates:

Venue: Divecha Centre for Climate Change, Indian Institute of Science, Bangalore-560012.

The Divecha Centre for Climate Change was established at Indian Institute of Science in January 2009 with a generous financial contribution from Arjun and Diana Divecha and the Grantham Foundation for the Protection of the Environment. The primary goal of this centre has been to understand climate variability and climate change and its impact on the environment. 
Last Date for submission of Application: as per ITEC procedures

Course Description (Technical):
The adverse impact of local and global changes in the environment will be the  major challenge faced by developing countries in the 21st century. In order to  reduce the adverse impact of these changes  there is a need for a good understanding of the interaction between the atmosphere, biosphere, oceans and the cryosphere.

This course  will provide an introduction to the Science of climate and environment. The participants will learn how the climate system works; what factors cause climate to change across different time scales and how those factors interact; how climate has changed in the past; how scientists use models, observations and theory to make predictions about future climate; and the possible consequences of climate change for our planet. The course will explore the evidence for changes in ocean temperature, sea level and  hydrological cycle  due to global warming. Participants will learn how climate change today is different from the past climate cycles and how satellites and other technologies are revealing the global signals of a changing climate. Finally, the course looks at the connection between human activity and the current warming trend and considers some of the potential social, economic and environmental consequences of climate change. 


The course will include thematic lectures by eminent people followed by hands-on training on remote sensing, modeling and measurement techniques for climate-relevant parameters.. There will be poster and oral presentations by the participants. Overall, this course will provide a platform for the participants to to learn outstanding grand challenges in climate, atmospheric and ocean sciences and also to discuss some of the recent research findings. After attending the course, they will have (a) a good understanding of the climate system (b) ability to make measurements of climate-relevant parameters (c) ability to analyze satellite  data to derive various parameters relevant to climate change and (d) understanding of the consequences of  climate change and the related risks.
Eligibility Criteria: 
1. The participant must belong to one of the ITEC countries.
2. Participants should have at least a Bachelor’s degree (from a recognized University) in any branch of Science and Engineering. 

3. Participants should be member of faculty who is teaching courses/involved in research related to Climate Sciences, Earth Sciences, Atmospheric Sciences, Oceanography, Agricultural Sciences, Physics, Chemistry, Mathematics, Electronics, or must be a student registered for the PhD degree in Science and Engineering in an accredited academic institution/university in one of the ITEC countries. 

4. Recent graduates may join this introductory course. The waiver of ITEC norms may be given to some applicants.

5. A Statement of Purpose (One page write-up about research interests and/or research work carried out) must be provided.

General Requirements:
Each participant will prepare a poster (42 x 48 inch) on his research area/work and submit to undersigned through email before the deadline.

Since the competition is very high, participants must submit the original research with detailed technical information in poster which will help in short listing for the participation.

Contact us:

Program  Coordinator: 

Prof. S. K. Satheesh
Chairman, Divecha Centre for Climate Change

Professor, Centre for Atmospheric and Oceanic Sciences
Indian Institute of Science
Bangalore-560012, India
Tel: 91-80-2293 3070; Fax: 91-80-2360 0865
Mob: 91-94483602874

Email: satheesh@iisc.ac.in  ; profsks@gmail.com
ITEC  Coordinator

Dr. Sanjeev Kumar Shrivastava

Centre for Nano Science and Engineering 

Indian Institute of Science, Bangalore

sanjeevs@iisc.ac.in 

Tel: 080-23600209, 08277566371

Detailed Technical Programme of the Introductory Training Course in "Climate Change and Environment"
The course has the following parts. 
(1) Lectures on various topics including climate change, atmospheric aerosols, glaciers, oceanography, Earth Sciences, measurement techniques and remote sensing.

(2) Hands-on training on satellite remote sensing data to retrieve various climate-relevant parameters related to aerosols, clouds, sea-surface temperature, land-use land cover (LULC) changes, water vapor and so on.

(3) Hands-on training on scattering and radiative transfer models. 

(4) Training on measurements of climate-relevant parameters including atmospheric aerosols and air pollution. 
COURSE CONTENT:
1. Basic Lecture Modules: 

1.1. Climate Science: 

 Climate and Weather, Greenhouse Gases, The Greenhouse Effect, Physical Impacts of Climate Change (sea level rise, increasing average global temperature, droughts, wildfires and other extreme weather events), Social Impacts of Climate Change to address questions such as (a) what happens to people when sea levels rise? (b) Which countries will suffer drought, wildfires, and greater spread of diseases, and what will happen to agriculture and (c) mitigation and adaptation and what we can do to reduce global warming and the impacts of climate change.

1.2. Atmospheric Aerosols: Microphysical and chemical properties, optical and radiative properties, impact of aerosols on radiation budget, aerosol-cloud interactions. 
1.3. Glaciers: Importance of glaciers, mechanism of precipitation, formation of snow, physical characteristics of snow crystals, areal distribution of glaciers/snow cover and factors controlling the distribution of snow cover.
1.4. Satellite Remote Sensing: Basic satellite remote sensing techniques to retrieve various climate-relevant parameters related to  aerosols, clouds, sea-surface/land-surface temperature, land-use land cover (LULC) changes, and water vapor.
2. Hands-on Training on Satellite Remote Sensing:  


Retrieval of the following will be covered in this session. 

2.1. Atmospheric aerosols

2.2. Sea-surface/Land-surface temperature

2.3. Cloud microphysical and optical properties

2.4. Water vapor

2.5. Snow/Ice
3. Hands-on Training on Models:

3.1. OPAC (Optical Properties of Aerosols and Clouds) Model provides optical properties in the solar and terrestrial spectral range of atmospheric particulate matter. Microphysical and optical properties of six water clouds, three ice clouds, and 10 aerosol components, which are considered as typical cases, are stored as ASCII files. The optical properties are the extinction, scattering, and absorption coefficients, the single scattering albedo, the asymmetry parameter, and the phase function. They are calculated on the basis of the microphysical data (size distribution and spectral refractive index) under the assumption of spherical particles in case of aerosols and cloud droplets and assuming hexagonal columns in case of cirrus clouds. Data are given for up to 61 wavelengths between 0.25 and 40 μm and up to eight values of the relative humidity. The model allows calculation of derived optical properties like mass extinction coefficients. Real aerosol in the atmosphere always is a mixture of different components. Thus, in OPAC it is made possible to get optical properties of any mixtures of the basic components and to calculate optical depths on the base of exponential aerosol height profiles. Typical mixtures of aerosol components as well as typical height profiles are proposed as default values, but mixtures and profiles for the description of individual cases may also be achieved simply.

3.2. SBDART Model computes plane-parallel radiative transfer in clear and cloudy conditions within the earth's atmosphere and at the surface. All important processes that affect the ultraviolet, visible, and infrared radiation fields are included. The code is a marriage of a sophisticated discrete ordinate radiative transfer module, low-resolution atmospheric transmission models, and Mie scattering results for light scattering by water droplets and ice crystals. The code is well suited for a wide variety of atmospheric radiative energy balance and remote sensing studies. It is designed so that it can be used for case studies as well as sensitivity analysis. For small sets of computations or teaching applications it is available on the World Wide Web with a user-friendly interface. 
4. Training on Measurements:

4.1. Introduction to atmospheric measurements
4.2. Meteorological parameters (temperature, humidity, wind speed and direction) (Meteorological tower)
4.3. Total aerosol number concentration (Condensation Particle Counters)

4.4. Aerosol size distribution (Differential Mobility Analyzers)

4.5. Aerosol optical properties (Multi-wavelength radiometer)
4.6. Aerosol chemistry measurements (Particle into Liquid Systems, PILS)
4.7. Aerosol vertical distribution and aerosol-cloud interactions (Micro Pulse Lidar)
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