Workshop 2 – Updating Connectivity and Deriving Routing Parameters
Overview

This workshop is intended to familiarize attendees with the procedures to add outlets to the connectivity, the use of R scripts to derive outlet routing parameters, and the use of genpar to generate parameter grids.  We will first try to add an interior point to the existing connectivity.  Then we will analyze actual flow measurement data for basins on the Illinois River and use the results to generate a routing parameter grid.  Each group will first use the defaults of R scripts to generate two sets of “base-line” outlet parameters, one for the rating curve method and the other for channel shape method.  Then each group will modify the defaults and examine the impacts on the resultant parameter values.  Subsequently, each group will need to run genpar to customize parameter grids for the rating curve method.  
Instructions

2A Updating the connectivity
a) Enter /home/wg?/ws2a, where “?” is to be replaced by the assigned group ID.  One will find a file named “Connectivity.sav”. Make a copy of this file to “Connectivity” by
cp Connectivity.sav Connectivity
b) Under /home/wg?/ws2a,  view the file watts.loc. This file contains the lat/lon coordinates of the outlet WTTO2 (Illonois River near Watts, OK), which we are to add to the Connectivity. 

c) Use the RDHM utility “geotohrap” to determine the HRAP coordinates 

    geotohrap -94.57216 36.13008

This would give the HRAP coordinates:

hrapx = 630.573330

hrapy = 353.567456

d) Type “runxdms” to use XDMS to make sure that you have the correct outlet cell (and not a cell on a minor tributary for example).  It turns out that (630, 353) is the best cell in this case.  Useful XDMS options are to display the Overlays ( Flow Direction and to display the Overlays ( Flow Accumulation.  With the Flow Accumulation layer active, use the middle mouse button to query a cell value.  This is useful to help approximate the upstream drainage area knowing that HRAP cells at this latitude are approximately 16.4 km2.  Note that the flow accumulation number is the number of upstream cells, not including the cell being queried.  
e) Also, query the a-priori channel slope grid in xdms (Display ( A priori Routing Parameters) at the outlet cell and make a not of the value.  This information is needed if you plan to use the channel shape routing model. 
f) Take the truncated coordinates, i.e., (630,353); find out the location of the pixel in the file “Connectivity”. A suggested way is to use “grep”:

grep 630 Connectivity | grep 353

             This yields three lines, and the last one is
              31573 31620 Rv    1 266  70  ………………
One can find the description of the fields in Section 9.2.1 of the user manual. 

g) Add the pixel line id (1st field), representative pixel area (7th field), hrapx (8th) and harpy (9th) to the basin list (anywhere below “DATA_HRAP” and above the cell definition “0 ….”. Then increment the first number on line 2 (NUM_HEADER_REC; the number of outlets) by 1.
h) While the outlet has been added, it remains unknown whether the representative area given in the connectivity closely matches the actual value based on USGS basin area. A program “cellarea” allows one to check this. It adjusts areas for each HRAP cells upstream of the outlet so that the sum of cell areas in a basin matches the USGS value.  To run cellarea, one first needs to create an input file. Such a file already exists (i.e., /home/wg?/workshop4/watts.cellarea.in). Its explanations can be found in Section 9.2.2 of user’s manual.
i) Run cellarea by typing

cellarea watts.cellarea.in
The output will be:

------------------------------------------------------------------------

Debug Deck Begin: 

input-connectivity = Connectivity

output-connectivity = Connectivity.mod

basin-area = 

             WTTO2 = 1645

Debug Deck End: 

Basin ID    user area/old area     No. of Pixels

WTTO2        1700.00/1645.0 = 1         100

------------------------------------------------------------------------

The last line tells us that the cell area matches the USGS ones very well so no significant area adjustments are made in this case.  The connectivity is ready for further use.
2B Estimating routing parameters from USGS flow measurement

a)  Enter /home/wg?/ws2b; Under the current path, one can find the main script for generating routing parameters “outletmeas_manual.R” and its subroutine “reg.plot.2pan.R”.  Use an editor of choice to view the script.  Examine the inputs 1-6 and look up the definition of the variables in Section 9.3.3 of the manual if necessary. Change the slope to the value you found in step d of 2A. 
b)  View the input file “talo2meas3_29_07.d” and the column headings in “column.headings”. The columns that will be used for routing parameter generation are “channel_width_va”, “discharge_1”, and “xsection_area_va”.
c) Under /home/wg?/workshop2, type “R” at the prompt.  The R prompt “>” will appear. At the prompt, type 

source(“outletmeas_manual.R”)
and hit “return”.  Five R graphic devices (numbered 2-6) will appear. 
d)  Activate Device 3 by clicking on it (if the window remains blank, hit “return” again at the R prompt).  This device shows the regression results for the rating curve method (Q vs. A) in two panels (logarithmic scale on the left panel and arithmetic scale on right panel).  In the regression, the observations are weighted using Qc1, where “c1” corresponds to “Qwt.qa” in “outletmeas_manual.R”.  One can find the default value of Qwt.qa in the script. 
e) Activate Device 4.  This device shows the regression results for the channel shape method (A vs. B; where B is width).  In the regression, the observations are weighted using Qc2, where “c2” corresponds to “Qwt.ab” in “outletmeas_manual.R”.  One can find the default value of Qwt.ab in the script. 

f) Activate Device 5.  This device shows the plot of Manning’s n vs. Q.  The discharge-weighted average of n is shown, where the weights are Qc3 (c3 can be varied by a user and corresponds to Qwt.n in “outletmeas_manual.R”).
g) Activate Device 6. This device shows the plot of predicted depth (H) vs. width (B) via the channel shape method.

h) Activate Device 2. This device shows the plot of predicted Q vs. A for both rating curve and channel shape method.  

j) When finished, use “q()” to exit. Type “n” to the prompt of 
             Save workspace image? [y/n/c]:
For the rating curve method, inputs to the genpar program described in the next section are q0chn and qmchn.  These values can be taken directly from the display of either Device 2 or 3.  They are also stored in the output text file (specified in the R script (user entry 6).  For the channel shape method, the parameters alphac and betac are derived based on the regression shown in Device 4, but the values you actually need as input to rutpix_ALPHC and rutpix_BETAC are printed along with the data in Device 6.  
Exercise I

Vary the value of Qwt.qa, Qwt.ab and Qwt.n and answer these questions: 
a) How would you obtain higher exponent using the rating curve method?  
Hint: change the value in the R script but do not quit R prompt, retype 

source(“outletmeas_manual.R”) would show you the most recent results (in solid line) as well as the previous result (in dotted line).

b) How would the exponent in device 6 vary with increasing Qwt.ab?

c) How would Manning’s n vary with decreasing Qwt.n?
Exercise II

Repeat the derivation for a gauge upstream of TALO2, WTTO2 (Illinois River near Watts, OK).  The USGS measurements are stored in watts.d.
2C. Generating routing parameter grid. 
a) Under the ws2c directory, there is an example input deck for genpar, the program we will use to generate routing parameter grids.  Copy the example input deck for genpar, “genpar_example.card” to a new file named “genpar_talo.card”. 

b) View the genpar_talo.card. It begins by specifying the connectivity file. Change the value for “connectivity=” to the one you created in workshop 2A, i.e.

                      ./ws2a/Connectivity 
c) In this card the genpar-id is set to “qmchn”, and therefore running genpar would generate the grid for “qmchn”.  One can find how to specify parameters in this file at lines 46-54.  The last line of the input deck is the following:

genpar-data  = TALO2 1.270
It means that this input deck is intended for generating qmchn grid for segment TALO2.  “1.27” is the parameter value to be assigned. Replace this value with the one you got in 2B. One can find more detailed explanations in Section 9.4 of RDHM user’s manual.
d) Add a new genpar-data entry for WTTO2 using your results from 2B so you can simultaneously generate grids for both basins. 

Genpar allows one to assign parameters for multiple outlets. To do so, simply replicate the line where genpar-data is specified and change the basin id.  For QMCHN the tnery would be:
genpar-data = WTTO2 <your_value>

e) Run genpar to generate QMCHN by typing
genpar genpar_talo.card

f) Change the input deck to generate Q0CHN for both basins. 
g) Examine the output “rutpix_Q0CHN.gz” and “rutpix_QMCHN.gz” under the  directory specified in the input deck “output-path” using xdms.  This can be done by i) type runxdms; ii) Display-> Misc. XMRGlike Data -> afore-mentioned grids.

