Syllabus

Remote Sensing of the Atmosphere and Ocean
http:// www.atmos.umd.edu/~zli
Lecture:
Mon and Wed 2 pm – 3:15 pm 

(Total: 28 classes: 18 lectures,  2 reviews, two exams, 


4 project presentations,  2 backup/flexible classes)


CSS Bldg, Room 2416
Course Description:
We will introduce the principles of remote sensing, platforms, sensors and retrieval of many of the properties of the atmosphere, ocean, and land surface from satellite. Hands-on introduction will be given to a variety of passive and active sensing techniques and sensors observing our changing environment. Topics include: electromagnetic properties of the atmosphere and surface; atmospheric emission characteristics and scattering; chemical composition and spectroscopy; temperature retrievals; detection and retrieval of aerosol, cloud and rain; ocean surface properties; sea surface temperature and color; active sensing of wind stress, sea level and sea ice, SST.
Projects:
1.
Group Presentation. We will have two projects done by 4 groups. Presentations will be 15 minutes with 5 minute Q&A.  Class attendance required at presentations.


2. Individual Project, an oral or written review of a technical paper selected from the list of suggested papers or approved by the professor.  Oral reports will be 10 minutes plus 2 minutes for Q&A. Written reports will be a minimum of 5 typewritten pages, double-spaced plus at least two figures.  Written reports will not exceed 10 pages including figures.

Examinations
One close-book tests, and one open-book take-home test.  Open test will be distributed on Monday and due back Wed at 2 p.m.  Final exam is close-book.

Grading
Grades will be based on the following:


Attendance bonus


10%


Group Project
10%


Individual Project
10%


Homework
20%


Mid-exam
20%


Final examination
30%
Office Hours
Monday - Wed, 3:15-4 p.m at AOSC
Lectures (the sequence may be subject to change)
Lecture 1:
Introduction to remote sensing and its history 1
1. What is remote sensing?

2. Remote sensing data model

3. Remote sensing platforms 

4. Imaging capability (resolutions)

5. Remote sensing applications

6. Remote sensing procedures

7. Remote sensing method development

Lecture 2:
Theoretical basis of remote sensing: Review of radiative transfer processes 
1. Electromagnetic energy interactions

2. Electromagnetic radiation models (wave/particle)

3. Atmospheric refraction 

4. Atmospheric scattering

5. Atmospheric absorption (“atmospheric windows”)

6. Radiometric quantities and reflectance

7. Radiance and radiative transfer/correction
Lecture 3:
Principles of passive and active remote sensing methods  
1. Remote sensing based on solar reflection

2. Rmote sensing based on thermal emissions

3. Radar remote sensing

4. Lidar remote sensing

Lecture 4:
Satellite platforms and orbits, sensors and scanning mode

1. Satellite orbits and platforms

2. Sensor scanning modes

3. Weather sensors 

4. Atmospheric chemistry sensors 

5. Ocean sensors

6. Land sensors 

7. EOS and A-Train sensors

8. Future sensors

Lecture 5:
Remote sensing of radiative fluxes  

1. Principles of radiation remote sensing 
2. Scene identification and BRDF 

3. Remote sensing of TOA fluxes

4. Remote sensing of surface fluxes (UV, PAR, SRB)

5. Remote sensing of radiative profiles 

6. Satellite radiation products

Lecture 6:
Remote sensing of aerosol properties  

1. Principles of the remote sensing of aerosols
2. Aerosol remote sensing algorithms

3. Aerosol remote sensing products

4. Outstanding problems in aerosol remote sensing

Lecture 7:
Optical remote sensing of cloud variables  

1. Principles of the remote sensing of cloulds
2. Cloud scene identification algorithms 

3. Remote sensing of cloud optical depth

4. Remote sensing of cloud particle size

5. Cloud remote sensing products (MODIS and ISCCP)
Lecture 8: Remote sensing tools

Lecture 9:
Remote sensing of atmospheric chemistry  
1. Principles of the remote sensing of atmospheric gases
2. Remote sensing of O3
3. Remote sensing of CO

4. Remote sensing of SO2
Lecture 10:
Microwave remote sensing of hydrometers  

1. Microwave radiative transfer and remote sensing principles
2. Microwave sensors 
3. Microwave remote sensing of liquid water path 
4. Microwave remote sensing of cirrus water path
5. Microwave hydrometer products
Lecture 11:
Remote sensing of precipitation  

1. Principles of precipitation remote sensing 
2. IR methods

3. Passive microwave emission methods

4. Passive microwave scattering methods

5. Radar methods

6. Integrated methods

7. Satellite precipitation products

Lecture 12:
Remote sensing of atmospheric profiles: Infrared sounding  

1. Principles of sounding by emission
2. Nadir sounding
3. Limb sounding
4. Operational sounding sensors and systems
5. IR sounding products 
Lecture 13:
Remote sensing of atmospheric profiles: Microwave sounding  

1. Principles of microwave sounding 
2. Methods of microwave sounding
3. Operational sounding sensors and systems
4. Microwave sounding products 
Lecture 14:
Assimilation of satellite data in NWP models

1. Principles of data assimilation 
2. Satellite data assimilation methods
3. Assimilation of inferred atmospheric variables
4. Assimilation of satellite radiances
5. Assessment of data assimilation in improving weather forecasting 
