Synoptic Sense Mini-Project Preliminary Report Guidelines
Following are guidelines for developing your Mini-project topics.  Explicit directions on what to turn in on Tuesday, Feb 10th for your “Preliminary Report” are given at the end.
· Your mini-project should be designed according to EITHER ONE of the following options.  (Feel free to do a project that address both options if your topic lends itself to both – but it is not required.)

· Whether you choose Option 1 or 2, everyone should use at least  one Class A variable in your project so that you stay anchored in the more reliable observation-driven variables to a certain degree.  If you choose to explore one or more companion B or C variables, before you start trying to interpret the results, do your best to learn HOW the model computes those variables (e.g. are clouds and precipitation computationally related?, how does the model compute precipitation rate vs. convective precipitation rate?, etc.).   

Option 1 --  The “Critique/Validation/ Sensitivity Study Option” -- Using the main Global Reanalysis (alone), -- or, if you wish, using the Global Reanalysis plus R-2 and/or NARR – collect independent data for a variable and plot map patterns of the same variable to carefully examine and critically evaluate the ability of the Reanalysis output to represent or reproduce that variable accurately and/or to detect or resolve different types of meteorological or climatological processes or phenomena, e.g. at various spatial or temporal scales. The essence of this type of mini-project is to do a critical investigation of how well the reanalysis model works; how good it is technically for different types of variables.  Comparing or validating the model output with independent data is the key to doing this option well.
Example:  “The purpose of  my project is to do a sensitivity study of the air temperature and orography variables in the reanalysis and determine which types of regions and temporal scales are best represented by the reanalysis temperature output.”

Possible Approach:  Obtain some daily temperature data for stations at various elevations in a large region having complex terrain and another set of data for stations at a similar latitude in a large region having little topographic variation.  Compare the station observations with reanalysis air temperature output at various levels in the atmosphere and see well the station observations are represented in the reanalysis. Play around with different temporal scales (weeks, months, seasons, etc.)  or see if the reanalysis does better in some seasons than in others.  Plot out the model orography (Select GEOPOTENTIAL HEIGHT variable & make plot from NCEP Reanalysis Surface Level  variable = hgt.sfc.nc) and compare it with a good topographic map of your regions, to see if any differences you observe are simply due to the coarser orography in the model, etc. etc. 
Option 2 – The “Wise Analytical Use Option” – Explore a research question or sort out the cause(s) of a case study event by analyzing a weather or climate-related process, feature, or phenomenon using the Global Reanalysis (alone) -- or, if you wish, using the Global Reanalysis plus R-2 and/or NARR. The essence of this type of mini-project is to explore a focused research question using the Reanalysis as a tool – demonstrating that the Reanalysis model/output is the proper tool to use for the analysis you are doing. Using reanalysis variable that you understand well and in a way that allows reliable interpretation of the results is the key to doing this option well.
Example: “The purpose of my project is to analyze the difference in 500 mb circulation patterns in winter over the Southwest between El Niño and La Niña years to see why La Niña years tend to be associated with dry winters.”
Possible Approach: Obtain a list of strong and moderate El Niño and La Niña  years from the CDC, NOAA, IRI etc. websites and produce composite and composite anomaly winter season 500 maps for each set of years; also plot individual years to see how each influences the composite.  Look for synoptic differences between the groups of maps, examine ridge and trough patterns; plot steering winds; make companion plots of one or more humidity variables (Class B) to see if their patterns support the difference in moisture delivery between the two types of years, etc. etc.
What to turn in on Feb 10th:

Goal of this Preliminary Report:

(a) To get you going on a clearly defined topic and (b) To get you started on the first (rough) draft of the introductory section of your final report.   (No doubt this will change as your project evolves, but there’s nothing like getting a good, succinct purpose statement down in writing to keep you focused.)
Content:

(1)  Which option you are doing: Option 1 or 2 (or both?)
(2)  A tentative title for your project

(3)  A short purpose statement (like the examples above)

(4)  A paragraph or two explaining how you’ll approach your study (like the “possible approach” statements above, but fleshed out a bit more.)  Be sure to indicate which variable(s) you are focusing on. Feel free to describe more than one approach if you aren’t sure which one will work the best.

(5)  2 or 3 examples of the types of plots you will probably be making and analyzing

(6)  Additional supportive material as appropriate (e.g., where you will obtain additional data if needed, websites you will be consulting, one or more references that have inspired you, other research you are doing that the mini-project will enhance, etc. etc.)
Length: 1 – 1.5  pages of text as needed, plus additional page(s) for your plots

Final Report:  

Your final report will be due on or before March 1.  Details on the format and length of the Final Project Report will be posted soon.  It is expected that the central part of your report will be your plots themselves – woven together, analyzed, and thoughtfully discussed in a series of interspersed paragraphs.
 A sample outline follows:

I. Introduction

II. Purpose Statement

III.  Methodology  

IV.  Plots and discussion

V.  Summary and Conclusions

VI  References (including webpages consulted, etc.) 
