Student Exercise #1



Team Name_________________________
This exercise focuses on the estimation of missing data. You will gain practice loading predictors in the main viper interface and interpreting the resulting graphs and tables. You will also gain practice entering data into the recent data sheets as well as saving configurations. 
A little while ago, a ravenous grizzly bear savaged the snow pillow at Gros Ventre Summit in Wyoming. On visiting the site, the field maintenance team also found the precipitation gage was riddled with bullets and the fluid had drained out. Apparently these gages (in particular the wind shields) make an amusing zinging sound when shot from a distance. Regrettably, the agency’s budget outlook for this year is very poor and there are insufficient resources to do any repairs (and therefore precipitation and snow water equivalent [swe] data for this site have been missing for several months). Luckily, hydrologists are a dime a dozen! Your assignment is to use the interactive component of the main viper interface to estimate the missing March 1st (“Mar F”) and April 1st (“Apr F”) swe and monthly precipitation data for February and March. 
1. Locate Gros Ventre Summit (lat 43.39 lon -110.13 elev 8750 feet, acton ID 10F19S, snotel ID 506) on the provided basin maps for the Green River above Warren Bridge. Consider which and how many stations you want to use to estimate the missing data. Briefly, what are some factors that might influence what you use as input for your estimate? 

2. Is your “Stations” sheet in order for what you want to do? Do your station groups contain the right mix of elements, networks and states? If not, fix this issue and re-download the recent data. Make sure that “Allow Global Month Changes” (far upper right hand corner of station sheet) is checked for your snow and precipitation groups).  
3. Load Gros Ventre March 1 (Mar F) swe as your predictand on the “Main” sheet (station group SnotelSWE). If they are not already set, in the lower right hand corner of the main interface, set your transformation to “None”, first and last year used to 0 and 9999, Target data source to AWDB and make sure that the Helper Predictand button reads “not active”. What do these settings do? What does it mean when you set them like you have? 
4. Change the various check boxes and drop down menus the upper left corner of the main interface to load your predictors from step #1. Notice how the predictor months are set up and use the “Global Month Changes: Instantaneous” (row 22) to change all the predictor months to March 1st (Mar F). What can you say about the availability of historical data (i.e. period of record) of your predictors and predictand? (hint: the station data availability plot, the long horizontal colored bar chart in the middle right side of the main interface could be useful here as could the “years” entries in the data table in the middle left of the main interface). 
5. Scroll over to the right in the main interface so that the 1-to-1 cross-correlation scatter plot comes into view. Explore the relationship between one of your predictors (Predictor 1,2,3… in the X-variable drop down menu) and your predictand (Gros Ventre March 1 swe… labeled “Final Predictand” in the Y-variable drop down menu).  Remember that data will only appear in this plot if the predictor is “turned on”, i.e. its checkbox is checked in the upper left part of the main interface.  

6. The 1-to-1 cross correlation area produces an estimate of your Y-variable, given your X-variable (shown in cell V22, Y-estimated). Change around your X-variable to other predictors and observe how this value changes. Write down some of the predictions you get. Where else is this 1-to-1 variable prediction information available (hint: it’s labeled on the main interface as “Pred”)? When done, scroll back to the left so the station data availability plots come back into view. 
7. Inspect the quality of your predictors. In the station data tables “correl” (e.g. row 24) indicates the correlation between your predictor and predictand. Cell G47 indicates the correlation of the entire regression you have constructed. What stations appear best? Look at the realtime values of the predictors (e.g. rows 26-27). Note anything unusual. 
8. Cell G50 in yellow gives you the final estimate of your predictand (Gros Ventre March 1 swe) and the brown scatter plot shows you the historical relationship between the predictors and predictand. What is this final estimate? If you are using more than one predictor, how does it compare to your 1-to-1 estimates? Test the sensitivity of your results, turn on and off some predictors trying different combinations. Change the first and last year used in your regression. Use Analysis Type: Z-Score and Principal Components. Do you your results seem fairly stable?  When you feel you have come up with your best estimate, write it down. What is your rationale for settling on the number you did? 
9. Repeat these steps but instead estimate April 1’s value and write the results below. Remember that you can change all the predictor months by changing the global month drop down near cell D22. Don’t forget to change your predictand month too. When doing this, do you notice any outliers? You can find the year of the outlier by “Switch”-ing to the blue numbered scatter plot behind the brown scatter plot or looking on the 1-to-1 scatter plot to the right of the main interface. Would you want to exclude that year from your analysis? If you did, how would you do that? If you feel adventurous, head into the predictor data sheet and blank out the outlier manually (hint: where you need to edit may not be in the first place you’d think to look and you may need to do a little scrolling), otherwise just noodle around with your First or Last Year Used option. 

10. If you’re running short on time, skip to step 11. If not, repeat these steps but estimate the February and March precipitation amount separately. Compare the sum of your estimates of February and March to what you might have come up with if you were estimating a February-March total (i.e. Feb F-Mar L vs Feb F-Feb L + Mar F-Mar L). 

11. Enter the estimated values into the recent data worksheet. Do this by going to the main interface drop down menu labeled “Viper” (between Window and Help in your toolbar) and pick View/Edit Recent data. Pick the appropriate station group and find Gros Ventre Summit using the eyeballic method or by using the quick search. Click on the station name to select it. Go to the Current Year Data (top) section and enter the data into the Edited slot. Were your edits close to what is in the “Original” column? Are you surprised? Why or why not? 
12. If you have leftover time, here’s some additional exercises you might try: 

Go to the viper toolbar and save your favored setup as a configuration. 

Use the optimize stations functions to find the best combination of predictors. Does the optimization get you any closer to the actual observed value? 

