Workshop 1 – Getting started with HL-RDHM, XDMS, and STAT-Q
Overview

This workshop is designed to help attendees become familiar with HL-RDHM, XDMS, ICP, and STAT-Q.  In Part A, attendees will step through some examples to demonstrate basic XDMS and HL-RDHM simulation mode features over a 10 year time period.  Attendees will also use ICP and STAT-Q to examine HL-RDHM time-series outputs.  

In Part B, attendees will output grids of state variables and use XDMS to examine these grids.  
Instructions

Part A.  Basic Simulations
1. cd to the directory ‘ws1a’.

2. Run the xdms script provided by typing “runxdms”.  Examine a-priori parameter values using XDMS.  (i.e. Display ( A Priori PE, A Priori PE Factors, A Priori Routing Parameters, A Priori SAC-SMA Parameters; query values in these grids using the middle mouse button)
a. Are the ranges of PE values what you expect?

b. Display different routing grids to see which ones are filled in for the whole domain and which are only filled for selected basins.
c. What are the default values for rutpix_ALPHC, rutpix_BETAC, rutpix_DS, rutpix_QMCHN? (see also HL-RDHM User Manual Chapter 7)
d. Note that 11 SAC-SMA grids are provided.  Which 6 SAC parameters are not provided? (Hint:  The answer can be looked up in Appendix A of RDHM Manual, or in the input deck used in the next step.)
3. Open the input deck apriori4k.card in a text editor.
4. Find the name of the Connectivity file from apriori4k.card and open this also in a text editor

5. Use XDMS to display the locations of the outlet points that are defined in the Connectivity file (Overlays ( Connectivity Outlets).  Zoom in to see the TALO2 basin and overlay the gridded flow direction file (i.e. Overlays ( Flow Direction).  
6. Run rdhm using the apriori4k.card input deck provided.  To run, just type ‘rdhm’ followed by the input file name.  This will make a default run for TALO2 (and all upstream pixels) with a-priori parameters.  The simulation period is set to 2 years so that the result can be obtained in only a few minutes. The results are  TALO2_discharge.outlet_ts (discharge) and  TALO2_xmrg.ave_ts (precip.). 
a. Where are the precipitation data for this run coming from?

b. How many pixels are in the TALO2 basin?

c. Which operations are being used here?

7. Results from a previous 10 year simulation using the same parameters have been saved for you.  The discharge simulation from this run is saved in TALO2ap_discharge.outlet_ts. Observed discharge is provided by “talo2.mod2”.
a. What other time series output file was created during this run?

8. Run the icp script provided by typing ‘runicp’ under ws1a.  Display discharge results in ICP PLOT-TS using the deck talo2.curr provided for you.  Also take a look at the STAT_QME output in the Wide Listing.
a. What observations can you make about these uncalibrated hydrographs and the bias statistics from STAT_QME?
9. Another discharge result from a 10 year run using calibrated parameters is also provided for you.  This was generated using ‘talo2calb.card’ and the discharge output file was renamed to “TALO2c_discharge.outlet_ts”.  DO NOT RUN with this input deck unless you want to wait! 
10. Compare talo2calb.card to apriori4k.card.  Note that there are many more ‘input-data’ lines in talo2calb.card.  These lines are included to (1) either scale the a priori or default routing parameter grids, or (2) specify constant values (e.g. for pe and peadj).  The parameter scalars used here were derived based on manual calibration using data from WY 1996-2002.  
11. Compare the uncalibrated and calibrated results by plotting them in ICP using the talo2.best input deck provided.  Examine the hydrographs both in arithmetic and log scale.  The bias statistics in the Wide Listing show significant improvements by applying simple scalar multipliers.
12. Enter the subdirectory “stats” (under ws1a). Run the ‘statq_lx.exe’ with the input files talo2aplarge.ctl (with time series generated using a priori parameters) and talo2large.ctl (calibrated time series).  The syntax is simply 
         statq_lx.exe <file_name>.  
      Compare the output files (*.stat) from these two runs.  
a. In addition to overall, seasonal, and flow interval bias statistics, we have found event statistics output from STAT_Q to be useful in making adjustments to SAC parameters that affect fast runoff and routing parameters.  We will discuss this more in Lecture 4.  
Part B.  Examine output grids for a selected event.  
1. Move into the directory ws1b.
a. Note the differences between talo2calb.card and talo2grid.card.
b. How are the SAC states initialized in talo2grid.card?

2. Modify talo2grid.card to output uztwc, uzfwc, discharge, and surfaceFlow every 2 hours during the selected run period period.
3. Run rdhm with the input talo2grid.card.  DO NOT MAKE A RUN with talo2calb.card, as this will take considerable time.  
a. Note that subdirectories will be created, one for each grid type that you output.  The grids of interest are stored in these subdirectories.  

4. Examine the grids generated using XDMS. (Display ( Miscellaneous XMRGlike Data)
