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Preliminary Exam Questions for Enter Student Name here 

Questions to be given to Enter Student Name here on enter date here at 12 noon 

Answers due on enter date here at 10.a.m. 

(Example, Questions due to student at 12 noon on Friday and student emails response on 

Monday at 10am for a total of 70 hours) 

Email your solutions to ADVISOR NAME and ATS chair (chair@nsstc.uah.edu) 

 

Requirements and guidelines 

1) Unless complex equations are involved, the student MUST type the answers. 

2) Make sure that you spell check your answers thoroughly. 

3) All answers must be Emailed (or scanned and Emailed) as separate files for each 

committee member. 

4) You cannot copy articles from papers, highlight sections of the articles and attach 

them to your answers. You must describe answers in your own words. 

5) You cannot use “human resources” to answer these questions. This means that 

you cannot send Emails or discuss these questions with others. However you can 

use all other “non human resources” (e.g. books, papers and web material). 

However, note that certain CM’s may state that, the use of the Internet is NOT 

permitted to respond to their questions. 

6) When appropriate include references in your answers. However please remember 

that you are NOT writing a journal paper therefore when you use references you 

must discuss the issues thoroughly. Do not state phrases such as ‘Methodology 

has been explained in detail by Person et al (2005). 

7) While you can seek clarifications for these questions (only if absolutely 

necessary!), please do not Email individual members of the committee and ask 

questions such as ‘This is what I have derived or done so far – Can you tell me if I 

am on the right path?’ – ‘Can you tell me what exactly you are looking for’ etc… 

8) Some if not all questions are purposely “open-ended” to examine the though 

process. Please make the necessary assumptions and answer the questions. 



  Qualifying Exam for Student Name                                            Page 2 of 14 

Questions from Committee member 

 

1: The climate forcing by biomass burning is estimated +0.03 ± 0.12 Wm-2 by IPCC 
2007.  How would your study relate or contribute to improving this estimation? 
 
2: Explain the approaches, basic assumptions, and possible problems of existing aerosol 
ADMs. 
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Questions from Committee member name 

 

Assuming that the global number of biomass burning fires increases by 50% next year, 

explain how the top of atmosphere (TOA), surface and atmospheric radiative and non 

radiative energy budget terms will respond to this forcing. You must include both the 

troposphere and the stratosphere in your discussion.  

 

Be quantitative in your discussion and defend each assumption that you make. 
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Questions from committee member name 

 
The student may use any books or journal articles they may choose, but not access to 
the internet 
 
 
Question: Interpretation of basic meteorological features of South America 
(Estimates time 2.5 hours) 
 
This will test your basic knowledge of meteorology and meteorology-aerosol coupling in 
the region of your study. Questions are purposefully open ended to test the extent of 
knowledge and assumption.  Attached you will find a series of gif files taken for a 
particular day during the middle of the Brazilian burning season.  These include: 
 

1) MODIS optical depth 
2) MODIS cloud cover 
3) MODIS cloud top pressures 
4) Radiosonde daytime soundings for 3 sites taken over Brazil  
5) 1 Radiosonde daytime sounding taken at an Atlantic island site several hundred 

kilometers off the Southeast coast of Brazil two days after the MODIS data. 
 
 

a) For each of the 4 Radiosonde sites, give a detailed explanation of the 
thermodynamic state over the site noting significant levels, layers and stability.  
Based on the provided MODIS data, give rough latitudinal estimates of the 
locations of the 3 Radiosonde sites in Brazil. 

 
b) Given all data, give a brief meteorological synopsis of this day labeling important 

metrological features.  Include a description of the state of smoke optical depth 
over the region and how meteorologically it has the special pattern that it does.   

 
c) For the 4 soundings, what do you expect the vertical distribution of smoke to be? 

 
d) Assume a bulk model for top of atmosphere forcing. How do forcing efficiencies 

per unit mass change regionally?  What is the total top of atmosphere radiative 
impact of smoke on this day at say, solar noon and 10 degree grids. 
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SOUNDING A
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SOUNDING ATLANTIC 
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SOUDING B
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SOUNDING C 
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Questions from Committee member name 
 

 

(1) List major scenarios (e.g. aerosols above clouds) for constructing aerosol ADMs 
with the presence of clouds. Discuss possible strategies/solutions for each scenario. 
 
(2) One of the difficulties in constructing ADMs is the data deficiency in certain 
angular bins. E.g., for angular bins with viewing zenith angles larger than 60 degree.  List 
methods in mitigating this problem, and show pros and cons of each method. 
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Questions from Committee member name 
 

The proposal focuses on radiative forcing in South American and Africa due to biomass 
burning. 
 
1.  For these two regions, estimate the individual anomalous (i.e.  
change over last 100 years) radiative forcing (and their uncertianties) due to all 
components now studied:  Long-lived greenhouse gases (CO2, N2O, CH4, halocarbons), 
Ozone, Stratospheric water vapor, Surface Albedo, Aerosol (Direct, Cloud Albedo), 
Contrails, Solar Irradiance.   
What is the estimated net forcing and uncertainties for these two regions? 
 
2.  In the recent IPCC AR4 Chapter 3, section 3.4.4.1 (SEE BELOW) the idea of Top-of-
Atmosphere Radiation is discussed.  From this discussion, what do you conclude about 
our current ability to know the precise radiation balance at TOA and the direction it may 
be going? 
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