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1. INTRODUCTION

DHM Grid Scalar Editor (DHMGSE ) is a graphical user interface (GUI) program used to
transition distributed modeling in calibration/research (HL-RDHM) to operations
(DHM). DHMGSE:

1. creates DHM model parameter grids by applying edits (multipliers or constants)
to the apriori parameter grids

2. creates DHM model state grids by merging any new basins (with edits) to the
existing set of operational state grids

3. creates monthly PET grids by multiplying the apriori monthly pet grids and
apriori monthly pet adjustment grids (with edits)

4. saves the grids in #’s 1 — 3 into the directory structure needed to run DHM

5. ensures a valid Connectivity file is located in the directory needed to run DHM

The list of model parameter and state grids supported by DHMGSE reflects the current
AWIPS version of DHM (as of OB8.2 SAC-SMA and Kinematic Routing). Lastly, using
DHMGSE is a required step before using DHM in AWIPS. “In cases where no edits to
apriori grids are needed, the user should specify a multiplier edit with value of ‘1.

1.1. How to use the DHMGSE

DHMGSE is used to apply scalar edits determined during calibration to existing
parameter, state, and pet grids. Because DHMGSE applies edits to the current basin
and all upstream basins, the recommended approach is to apply edits by starting from
the most downstream basin and continuing up towards the headwater basins. In some
cases scalars will only be defined for a downstream basin, in other cases the
individual headwaters may have been calibrated and have their own scalars.

For example, in the following scenario there are 2 basins to be modeled using DHM.
BasinB is a nested basin (a sub-basin to BasinA). In Figure A, a value of 1 is only
defined for the downstream basin (BasinB). In this case, the user would only process
BasinB using DHMGSE. In Figure B, a constant scalar of 1 is defined for BasinB
and scalar of ‘2’ is defined for basin A, so the user would first process BasinB and
then BasinA using DHMGSE.
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2. SYSTEM LEVEL FEATURES
2.1.Apps_Defaults_tokens
DHMGSE uses the following Apps_defaults tokens:

Token Name Description Default Value
rdhm_input_data_dir Root directory for grids and ?

connectivity file used by RDHM
dhm_data_dir Root directory used by AWIPS $(ofs_files)/$(ofs_level)/dhmdata

version of DHM to locate grids and
connectivity file

geo_data Directory used to read (along with | $(apps_dir)/geo_data
ifp_rfc) the file with RFC bounding
HRAP coordinates

ifp_rfc RFC name

2.2.Scripts

The DHMGSE GUI is started by running the script “run_dhm_grid_editor” located in
the directory pointed to by the token ofs_scripts.

e.g. go ofs_scripts; run_dhm_grid_editor =~
“If the directory pointed to by the token ofs_scripts is already part of the $SPATH, the

run_dhm_grid_editor script can be started from any directory.

3. GETTING STARTED
After executing the script, the main “Grid Builder Display” shown below appears.

Grids Builder Display,

Output Directory Path | !}fsjsharedfhome}chu|r;srcfdhm;dhmcmsjlestoulput |

Input Directory Paths
[ Grids: |,.ifsjsharedfhume,.ichuir,fsrcfdhrn,fdhmGuisjlelealajWGRFC|

ijs;sharedfhome}chuir,fsrcfdhmjdhmcuisjtestDatajWGRFC|

|,rfs;snaredfnome,rchuir,rsrcfuhm,rdnmcuisﬂesmaza;chFq

Connectivity File: | I,.ifsjsharedfhnme,.ithuir,fsrtfdhm,fdhmGuis;lestDatajWGRFd

Intitial State Date: 2007-04-2512 7

Basin ID: | |V| | Load Basin IDs |
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3.1.File Selection Menu:

Select RDHM Input File: Selects an existing RDHM input file. In most cases DHM
users will have already defined basin-wide edits to apply to model parameter, state,
and pet grids. This option allows the user to import those multipliers into DHMGSE.

Grids Builder Display.

Select RDHM Input File
Exit.

| OQutput Directory Path ||ffsjsharedjhome[chuirfsrc,'dhmfdhmcu\sfleswutput \

Input Directory Paths
| state crigs: | |83 #snarechome fchuir/src/dhm/ dhmuis ftestDaa/ WORFC frdhmsaneFles|

| Parameter Grids: ‘ |ffsjshare|:1jhnme;chulrfsrc,'dhmfdhmcuwsﬂestData;WGRFC;parameters ‘

| PET Grids: | |ffsjsharedjhUmefchuirfsrc,idhmfdhmGu\sflestData;WGRFC;aprmriPel ‘

| connectivity Fiter | [sts/sharechome/chuirssre/dnm/chmGuls fesDat/ WGRFC/Connectity |

Intitial State Date: 2002-07-0112 7

Basin ID: | || [ LoadBasinips |

Exit: Exits DHMGSE
3.2. Input and Output Directories Selection:

DHMGSE uses four input directories and one output directory. The input directories
will contain the original (un-modified) grids used in calibration mode. The output
directory will contain the grids after applying edits.

3.2.1. State Grids:

This button is used to select an input directory path for State Grid files. If
creating State grids using the ‘multiplier’ option, this directory should contain
state grids for the date specified by the “Initial State Date” button

(e.g. sac_uztwc.mmddyyyyhhz).

3.2.2. Parameter Grids:

This button is used to select an input directory path for Parameter Grid files. If
creating Parameter grids using the ‘multiplier’ option, this directory should
contain the unmodified parameter grids (e.g. sac_LZTWM).

3.2.3. Pet Grids:

This button is used to select an input directory path for Pet Grid files. This
directory should contain the apriori monthly pet and monthly pet adjustment grids
(e.g. pe_JAN, peadj_JAN).
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Figure 1 is an example of the dialog box used to select Input the directories (by default
the directory is set to $rdhm_input_data_dir). Selecting any of the Input directory
buttons brings up the following dialog box. In this dialog:

OK: Selects the current directory.
Cancel: Exits the “Select a Path” dialog and closes the window.

Browse file chooser
IEI Select a state grid path ‘ Change Directory || Upper Directory
% [ WCRFC File Mame | SiZe | Date Modified
D s sac_lztwo 0701200212z 1 KB 2007-05-16 1%:01
rutpix_depth. 0924200, 1 KB 2007-05-16 1501
[3 channefflow |- " dimpc.0924200... 1 K 2007-05-16 15:01
D precip sac_uzbwc 070120021 1 KB 2007-05-16 1%:01
D parameters rutpix_areac 070120, 1 KB 2007-05-16 1%:01
D ctates rutpix_areacs. 092420, 1 KB 2007-05-16 1%:01
sac_lzfpo0S24200612z 1 KB 2007-05-16 1%:01
[ per sac_adimpc.0701200... 1 KB Z2007-05-16 1501
D wgrf rutpix_areac2. 070120, 1 KB 2007-05-16 1501
D apriorifet Sac_UZtwe 092420061 . 1 KB 2007-05-16 1%:01
e ﬁ@ rutp?}{_areacl.092420... 1 KB 2007-05-16¢ 1501
rutpix_areac2. 092420, 1 KB 2007-05-16 1501
sac_uzfwrc 070120021 1 KB 2007-05-16 1%:01
rutpix_areacl. OF0120... 1 KB 2007-05-16 1%:01
sac_lzfpo0o?@olzon2lzz 1 KB 2007-05-16 1501
sac_lzfsc 0701200212z 1 KB 2007-05-16 1%:01
rutpix_depth. 0701200, 1 KB 2007-05-16 1501
sac_lztwro 0924200612z 1 KB 2007-05-16 1%:01
sac_uzfwc 082420061 1 KB 2007-05-16 1501
zac_lzfsc. 0924200612z 1 KB 2007-05-16 1501
File Name: fafzharedhome/fchuir/srofdhmftestDatafWoORFC frdhmatateFiles
| QK | | Cancel |
Figure 1

3.2.4. Output Directory Path:

This button allows users to select the directory where to write the output grids (by
default the directory is set to $dhm_data_dir).

3.2.5. Connectivity File:

This button allows users to select the directory with an existing connectivity file,
or if a file is selected the existing connectivity file. In cases where only the path
is selected, a file named “Connectivity” must exist in the directory.
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Grids Builder, Display

| Output Directory Path ‘|jfs,fsharedfhomejchu|r,'srcjdhmjdhmGuwsftestoutput |

Input Directory Paths

|#1sshared fhome /chuirfsredhm /dhmCuis /test Diata/ WGRFC frdnmstateFiles|

| Parameter Grids: | |jfs,fsharedfhomejchuir,isrcjdhmjdhmGu\sftestDalafWGRFC,fparameters ‘
PET Grids: |jfs,fsharec!fhomejchu|r,'src;dhmjdhmcu\sftestDalafWGRFC,faprlorlPet ‘

| Connectivity File: | |75 sharect thome chuirysrc/ohm/dhmGuis ftesiDara WORFC/Connectity |

Intitial State Date: 2002-07-0112 Z

Basin ID: [acrr2 |v| [ Loasgasinins |

Load Grid Tables

3.3. Existing Connectivity File in Output Directory

A file named “Connectivity” in the directory referenced by the token $dhm_data_dir
is required to run DHM. To ensure a Connectivity file exists, DHMGSE checks to
see if a file named “Connectivity” exists in $dhm_data_dir.

e If no file exists, the selected Connectivity file is copied to $dhm_data_dir.

o Ifa Connectivity file already exists in $dhm_data_dir, DHMGSE compares the
contents of the Connectivity file in $dhm_data_dir with user selected
Connectivity file. If the contents of two files are different, then a dialog will
popup to confirm whether the file in $dhm_data_dir should be updated.

Connectivity file is existing in output directory

EI /fs/shared/ home/ chuir/src/ dhm{ dhmGuis, testoutput/ Connectivity is different from the selected Connectivity file,

do you want to overatrite it?
Xes No

3.4.Basin ID Selection:

The list of basin ids in the scrollable button is populated after selecting “Load Basin IDs”.
This list will reflect the basins identified in the Connectivity file. This scrollable button
allows user to select a (one) basin ID for grid editing.
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Grids Builder Display

| Output Directory Path ||jfsjshared,ihnmE,’[huir,’sr[j[:lhmjdhmGuisflEsmulpul |

Input Directory Paths

| State Grids: ‘ |#7sshared fhome rehuirsre/dhm dhmGuis testData/ WGRF C/rdnmstateFiles|
| Parameter Grids: | |jfsjshared,ihnmE,’[huir,isr[jdhm,fdhmGuisfleSIDaIa,iWGRFC,fparamEIErs |
[ PevGrigs: | |75 rshared home/ chuir /st /dhm/chmGuis flesiData WERFC fzpriorPet |
| Connectivity File: | |jfsjshared,'home,'chulr,’srcjdhmjdhmGulsnestData,'WGRFC,fConnectMtv |
Intitial State Date: 2002-07-0112 7
Basin ID: ACRTZ || | Load Basinips |

[ACRT2

lACRT20UP

lATIT2

BIGONE

DCIT2

In addition to displaying the basins in the Connectivity file there is a tool-tip that will
display how many pixels the basin is composed of (local area) and which basins, if any,
are immediately upstream. This information shown in the display below is shown by
placing the cursor over the selected basin.

> Grids Builder Display

‘ Output Directory Path |‘f’fs;hseb[pda]users]leecr]ubszfdevl]src]dhm]dthulsjtesluutputl

Input Directory Paths

| state Grids: | |73 /el pria fusers leecrjona2 fdev s dhm fesiData WGRFC |
Parameter Grids: | ‘ffsjhseh[pda]users]leecr]anZ,tde\Msr’t]dhm]telea[a[WGRFC |
PET Grids: | ‘f’fs;hseb[pdafusers]leecr]ab82fde\A}src]dhm]tes(Data[WGRFC |
Connectivity File: ‘ ‘f’fs;hseb[pda]users]leecr]UDSZfdewsrcmhmnestDala[WGRFC |

Intitial 5tate Date: 2007-05-17 127

Basin ID: lacaT2 |+| [ Load BasiniDs

IACRT?Z has 86 coordinate(s)
and 2 upstream basins)
WCRTZUP

Load Grid Tables MSDT2

3.5. State Date Time Selection:

3.5.1. Initial State Date: This button allows users to select the year, month and
day, using the dialog in Figure 2, for the state files.
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Figure 2: Date Selection Dialog Display

3.6.Load Grid Tables:
This button brings up the display shown in Figure 3. The display has three panes for

editing Sac, Kinematic, and Pet grids using an operation and value.

Set GETT2 Grids
[ Create Sac Grids | Create Kinematic Grids | Create PET Grids |
Farameter YWariable Mames Operation | Walue State Wariable Mames Qperation | Walue
Upper Zone tension water max multiplier 1. 1|{upper Zone tension water contents constant 055
upper Zone free water max multiplier 0. 75 |upper Zone free water contents constant .14
upper Zone coefficient multiplier 1.2|lower Zone tension water contents constant 056
lower Zone tension water max multiplier 0. 5&|lower Zone free secondany water Contents  |constant 0.4
lower zone free primary max multiplier 1. 15%|loweer Zone free primary water contents constant Q1L
lower zone free secondary max multiplier (. 7&|additional imperndous area water contents |constant 1
loweer zone prirmarny coefficient rmultiplier 06l
lower zone secondary coefficient multiplier 072
maximurm percolation rate multiplier 541
REXP multiplier 075
primary free multiplier 0.72
percent imperdous area constant 0001
additional impervious area constant ]
riparian wegetation area const... |w| 0035
RSERY multiplier 0.3
SIDE constant o
Create Grids || Set Defaults

Figure 3 : Load Grid Tables Display
3.7.Create Sac Grids

This pane allows users to edit 16 SAC parameter and 6 SAC state grids for the SAC-
SMA model. The default operation and value are multiplier and 1 respectively,
which corresponds to no changes to the RDHM grids.

3.7.1. Sac States:

SAC states can be edit using multiplier, constant, or percent as the operation.

e Constant uses the given value for each grid cell in the basin

e Multiplier uses the grid in the Input State Grids directory with the same name and
applies a constant multiplier with the given value to each grid cell in the basin.

e Percent uses the corresponding maximum parameter value to create a state grid
where each grid cell in the basin is the given percentage of the maximum

(0]

O O0OO0OO0Oo

UZTWC uses UZFWM

UZFWC uses UZTWM

LZTWC uses LZTWM

LZFPC uses LZFPM

LZFSC uses LZFSM

ADIMC uses (UZTWM + LZTWM)
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In each case, the edits for the current basin are merged to existing grids in $dhm_data_dir
or added to new grids if grids do not exist.

3.7.2. Sac Parameters:

SAC parameters can be edit using multiplier and constant as the operation. The
effects are the same as Sac State grids.

3.7.3. Create Grids:

This button creates new SAC-SMA parameter and state grid files in the user
selected Output Directory under the subdirectories parameters and states.

3.7.4. Set Defaults:

This button reverts all operations and values to “multiplier” and “1” respectively

3.8.Create Kinematics Grids:

This pane is similar to the “Create Sac Grids” pane. It allows user to change Kinematic
Routing Model grids. Selecting “Create Grids” creates parameter and state grid files in
the user selected Output Directory under the subdirectories parameters and states. The
edits for the current basin are merged to existing grids in $dhm_data_dir or added to new

grids if grids do not exist.

Set GETT2 Grids

" Create Sac Grids | Create Kinematic Grids r Create PET Grids |

Farameter Yariahle Names Operation | Yalue State Yariahle Mames Qperation | Yalue
hillslope slope constant 1| hillslope depth constant 0.2
hillzslape roughness canstant 1|lchannel reach areas canstant 0.5
drainage density canstant 1
channel coefficient constant 1
channel exponent multiplier 1

Create Grids || Set Defaults

Close
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3.9.Create PET grids:

This pane allows users to modify apriori PET grid values in a similar way as SAC and
Kinematics model grids. Valid operations are “multiplier” and “constant”. Selecting
“Create Grids” takes the user requested adjustments to create a single monthly PET grid
in the output directory under the subdirectory pet (a multiplication of the monthly PET
Grid and Adjusted monthly PET Grid at each grid cell). The edits for the current basin
are merged to existing grids in $dhm_data_dir/pet or added to new grids if grids do not
exist.

Set GETT2 Grids.
r Create Sac Grids r Create Kinematic Grids r Create PET Grids \

PET Adjusted Wariable Mames Cperation | Walue PET “ariable Mames Qperation | Walue
lan constant 1{|Jan canstant 0.75%
Feb constant 1)|Feb constant 0.8
Mar constant 1|mar canstant 14
A canstant 1) Anr constant 2:1
e canstant 1iMay constant 3.2
Jun constant 1)Jun constant 4.3
Jul constant 1/ Jul canstant 5.8
Aug constant 1|l Aug canstant DL
Sep constant 1||5ep constant 3.9
[o]u constant 1ot CONSTANT 2.3
Mow constant 1Mo constant 1.2
Dec constant 1||Dec constant 0.8

Create Grids || Set Defaults

3.10.  Close button:
Closes the current DHMGSE pane.
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