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Lecture 8: RSM Post-Processing—Using the RSM Graphical User Interface
(RSM GUI) Part I

This Regional Simulation Model (RSM) lecture introduces you to the RSM Graphical User Interface
(RSM GUI). The RSM GUI organizes a collection of utilities and applications that make it easier to set
up and run the RSM.

After this training session, you will know how to:

e Access the RSM GUI
e Run the model
e Use the post-processing tools
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NOTE:

Prerequisite:

This training, and the tools used in this session, requires basic familiarity
with the Regional Simulation Model output.

The RSM GUI is designed to work in a Linux Redhat 5.x environment.

Although some features require access to the South Florida Water
Management District’s (SFWMD) network server, this documentation
explains the features in detail. The screen captures included on the lecture
slides will enable you to see many of the features described in this
discussion.

Configuration:

Ideally, users will be on the SFWMD network or have remote VPN access.
Installing the RSM locally from the training DVDs provides most capabilities
to perform the exercises in Lab 8.

Additional Resources
RSM GUI User Manual

Page 8.2

Hydrologic and Environmental Systems Modeling



RSM Training HESM Instructional Materials for Training Purposes Only
Module 8: RSM Post-Processing—Using the RSM Graphical User Interface (RSM GUI) Part Il

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

There are a few tools created to support

ACEEIOIECIIVES
: RSM developers and calibrators.

A number of tools are currently available to
help visualize the RSM output and other
tools that help generate performance
measure graphics to support new
implementations of the RSM.

Activate the RSM GUI

Prepare an RSM model run

Execute a model run
View the model output
The RSM also includes several output

Ask questions and participate in the discussions options. Not all model output from the RSM
is the same. Some output is suitable for
certain tools while some tools will only
work with specific elements in the output.
The Help icon associated with each tool in
the RSM GUI, links to additional information about the files necessary to run each tool.

sfwmd.aov 2

The RSM GUI is an ongoing project. New features are added as new scenarios are implemented.

SOUTH FLORIDA WATER MANAGEMENT DISTRICT

A A Rsm A Although this training module introduces

the basic features in the RSM GUI, it does

not present every tool in the RSM GUL
How to access the RSM GUI ]
How to execute a moedel run via the RSM GUI The RSM GUI User Manual, available under

How toview model output from the RSM the Help drop-down Menu in the RSM GUJ,
What is required in a basic output: file in order to use describes each tool in detail and directs
e users to sample data to help demonstrate
each tool.

How! to generate some graphics

How to contribute and' stay informed about the
development of the RSM GUI

sfwmd.gov
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YWhgtVakestit an RSIVIISCenanior

& \\dcluster1\oom\sfrsmworkdirsisfrsm_guilsample_files\run_model\input
Fle Edt View Favortes Iooks Help

e . o s S|

i £
Back Up  Stop  Refresh Search Foders | Views

Address |2 Wclustert\oomsfrsrworkedirs\sfrsen_oullsample_Flestrun_modslinput
Links 4] Google

Type Date Modfied
File and Folder Tasks € = File Falder 4/27/2006 3:03 PM
Fie Folder 7/20{2006 9:29 AM
S4KE  20MFile [3/2006 1:52 PM
@ m’g“‘ this folder to the ¥ Y 111,330K8 0SS File 8{3/2006 1:54 PM
27,564 KB DSSFile §[3/2006 1:54 PM
ol 9KB XML Document B[4/2006 11:16 AM
Other Places 7] canal_3_14. S2KE MAP File §[3j2006 1:54 PM
= canal_be.dss 19,455 KB 0SS File 8/3/2006 1:55 PM
I run_model |2 canal_index_04052006.dat 2KB DATFile 8/3{2006 1:54 PM
) My Documents Canal_Stage_Glades1017200... 227KB DSSFile [3{2006 1:55 PM
i@ My Computer VIRF61 |&] canal_start_hesd.dat 2KB DATFile 8{3{2006 1:54 PM
&3 My Network Places 2] celight_bc_4_102 2006 xanl 9KB ML Document §[4/2006 11:16 AM
|5 E7p_recomputed_tin.bin 213,621 KB BINFile 8f3/2006 1:54 PM
12 evap_prop_3_13_2006 xmi 23KB ML Document B[4/2006 11:16 AM
Details flow_vS.0_09122003.ds5 6,743KB 0SS File 8[3{2006 1:54 PM
10KB ML Document §[4/2006 11:16 AM
4KB %ML Document §[4/2006 11:16 AM
levee_be_3_13_2006.xml 6KB XML Document §[4/2006 11:16 AM
1588 _index. xml 4KB XML Document §[4/2006 11:16 AM
3KB XML Document §[4/2006 11:16 AM
9,093KB  DSS File B[3{2006 1:54 PM
2SKB XML Document B/4/2006 11:16 AM
adm_Flows+stage_monitors. xanl 38K XML Document 6/4/2006 11:16 AM
MDM_junction_blocks040406..... 4KB XML Document 8[4/2006 11:16 AM
MDM_L¥5pg_PEST_03292006... 14KB XML Document B[4/2006 11:16 AM
parameter_zones.gms 13KB GMSFile [3{2006 1:54 PM
=) pws_3_13_2006,anl 30KB XML Document §[4/2006 11:16 AM

_global.bin 516,254K8 BINFile [3{2006 1:53 PM
= regional_cel_heads.dsc 39KB DSCFle 8/3{2006 1:54 PM
regional_cell_heads.dss 1,140 KB DSS File B3{2006 1:54 PM
rsm_CalibVerff_yv1.2.dss 3,800KB DSS File 8[3{2006 1:54 PM G eo- G M S
[ rsm_hourly_to_daily. tidal_65... 7SSKB_ DSS File 8[3/2006 1:54 PM
= RSM_TIDES_2006.dsc 75KB DSCFlle 8[3j2006 1:54 PM
] TIDES_2006.dss 2,074KB DSSFile [3{2006 1:54 PM d atab ase - 2d m
wallghb_3_16_2006 il 2KB XML Document §[4/2006 11:16 AM .
topo il 7KB XML Document §[4/2006 11:16 AM fl I e

iatermover_bc_MDM_03142... 1SKB ML Document §[3/2006 1:52 PM
2KB Fie /12006 1:26 PM
2KB Fie /12006 1:24 PM ‘

891 MB &J Local intranet

\j Make a new folder

An RSM scenario consists of a model input directory containing many files, which typically include:

Boundary condition files
Topo files

Historical DSS data files
Bottom elevation files

Initial condition files

Canal index files

Landuse index files
Hydrologic conductivity files
Parameter zone files

Public water supply files

A scenario also contains an output directory, a copy of the DTD and observation files. Ideally it will
contain a GMS .2DM file and a geodatabase.
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What's the “Main XML”?

€ TextPad - [V:\sfrsmworkdirs\sfrsm_guilsample_files\run_model\MDM\run_calib_MDM_v1_4_19.xml] [i=1E3]
g File Edit Search View Tools Macros Configure Window Help

=

1 DO PE hs H * hse ded"
< IENTITY tide_bc SYSTEM " /input-/tide_wallghb_3_16_2006 =ml">
< |ENTITY evap prop SYSTEM " nputsevap_prop_3 13 2006 xml">
< |ENTITY mann_prop SYSTEM "  “inputsmann_prop_3_13_2006 =ml"3>
< |ENTITY pws bc SYSTEM “. . ~/inputspws 3_13_ 2006 .xml">
< |ENTITY lewee_bc SYSTEM ". . -/input-leves_bc_3_13_2006 =ml">
< |ENTITY lewee-seep  SYSTEM Zinput/MDM_LVSpg PEST_03292006 . =ml"> .
<|ENTITY network_bc  SYSTEM "../input/md_canal bc_floats_ghb_pest03292006a.xnl"> < Ent|ty>
< |ENTITY junction_blocks SYSTEM " . ~input-HMDM_junction_blocks040406 =ml">
< |ENTITY struc_ops SYSTEM ". .~ input-Watermover_bc_MDH_03142006.xml" >
CIENTITY bnd_flux SYSTEM .. /input-/cellghb_bc_4_10a_2006 . xml">
< |ENTITY ds=s_outputl SYSTEM " . . “input/mdn_f§lov+stage nonitors. =ml">

5 jl:ae version="0.1"> <C0ntr0|>

<control

tslen="1"

tstype="day"”

startdate="01Janl1983"

starttime="0000"

enddate="31Dec1995" <MeSh>
endtine="2359"

alpha="1.0"

solver="PETSC"

petscplot="none"

nethod="hogs"

units="ENGLISH" <Network>
controllers="off"

supervisors="off"

precond="bjacobi” >

</controls

<1 Mesh Geometzy tile ——> <\Watermovers>
<mesh>

<geometry file=" . sinput-2dm_mesh.2dm" mult="1.0"></geometry>
&tide_be:
zbnd\_tlux,

pws bc;
&levee_bc: <Output>
¢<l—— Starting Head or intial condition - using land surface elevation ——3>
<shead>
<gns file=".  “input-topo.zml” mult="0.8">»
(SRS
</shead>
¢l-= Rainfall & ET in GRIDIO --3
<rain?
¢<gridio file=". “inputsrain_w2.0_global bin"
®orig="237027" yorig="286611" mult=".0833" dbintl="1440">

23 16

The RSM Main XML:

¢ Contains all the information to describe the model parameters and run a scenario, including references
to secondary files and paths to output files

e The main XML (usually called run*.xml) documents the run and should be kept as part of the
implementation documentation

¢ Blocks can be copied from another scenario or created from scratch. (The RSM GUI User Manual
contains instructions on how to create this file and the DTD contains the definition for each parameter.)

o Keeps your specifications for the output choices from the model. (The output files you specify in your
model run will be important when you begin using the post-processing tools.)
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The Post-Processing RSM GUI

- The R5M Python TOOLBAR ver 3.0.17 running on server: débSdmdl

File PreProcessing Run Model Yiew Model Results Process Mo
4 M -

The RSM Graphical User Interface (GUI) currently consists of two toolbars:

1. The GIS ToolBar
2. The RSMGUI Python Toolbar

The Geographic Information System (GIS) ToolBar organizes a set of tools developed to run inside
ArcGIS (9.2) to assist with generating input files for the Regional Simulation Model. The ArcGIS
software is the South Florida Water Management District HESM’s designated (spatial) database for
storing RSM geographic features: structures, canals, boundaries, mesh.

The RSMGUI Toolbar organizes a set of tools developed to execute the RSM and post-process the
output from the model. The RSMGUI uses Python, a platform independent programming language
that can be deployed on any operating system.

Both toolbars are intended to help simplify some of the repetitive steps for setting up an RSM scenario
in a self-documenting environment. The HESM team plans to complete a set of tools that will help
build a scenario from beginning to end.
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RSV GU L Werlailewy

Generate RSM Input Files
Network XML
sWatermover XML
*BC XML
*MSE XML
*Other XML's...

«.map file
¢Index .dat files

The RSM Python TOOLBAR ver 3.0.16 running on server: d6b9dmdl
File PreProcessing Run Model View Model Results Process

‘t 1l : lodel Bulld: Make final adjustments to
: S loside’s Water} your Main XML

Analyze RSM Output Run the Model

Basic workflow for how tools are used to set-up an RSM scenario:
e Generate a mesh using GMS

The GIS Toolbar

Import the .2DM into the GIS to generate a GIS mesh layer
Combine the mesh layer with an RSM geodatabase template
Configure the model features in the GIS

Generate the RSM input files from the GIS Toolbar

The Python Model Builder RSM GUI

Make adjustments to the Main XML

Run the Model

View the RSM output

Process the Model output

Produce graphics for presentations and analysis
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Uaterbudget Residuals Animation

'_.:DW Top Procezzesg
List of Hesh Cells Leoad
WBBud Cluster Repol
NC Difference Tool

Edit an XML File
Scenario Builder

FUS HML

Bule Curve XML
Reverse Engineer

GIS Hodel Builder s

Results Viewer
peBrowse
HecDsshue
DzsMapWue

Open DX

Cell Comparizon Hydrographs
Waterbody_CAT
laterbody_PLOT
Watermover_CAT

Watermover PLOT

Google KMZ Animation
Trangect Tool

Duynamic Charting Tool

055 stage/Flow Plots
netCOF stage/flow Plots
Canal Animation Graphics
Presentation Graphics
Yerification Plots
Inundation Report

Leves Seepage Report
Canal Stage and Flow Report
LOK PHGs

Estuary PHMGs

KISS PHMGs:

Fil=

fbout...

Request Help

RSH Homepage

DOMUER

RSH GUI UserGuide

Show Hostname

SERSH Toolbar Puthon Documentation
CVS/SWN: Code Repository
Bugzilla 2,22

fixDss

HSE Hanual

HSE User Hanual
Customize Toolbar

Ponding Difference Tool

The RSM GIS Toolbar contains tools to:

Help configure the Main XML

Run the model that self-documents the run
View and process the model output
Generate graphics

Help monitor the server

The geodatabase is significant because it contains all of the data used to specify the physical features
being represented in the model. This helps you to visualize your scenario when you are setting it up
and it helps document what was modeled when you are presenting post-processing analysis from
your run. Eventually the geodatabase from your run is used for post-processing the model results.

Options available within several of the tools offer some flexibility in how the tool can be used and
how the output generated will be formatted. This flexibility enables you use some tools to perform
multiple tasks and to generate a variety of output.

The tools are organized in order of the phases you follow preparing, running and analyzing your run.
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Trie PraProcassieief Vet

Edit an XML File
Scenario Builder

EWS KL

Rule Curwe BHML
Reverse Engineer

GIS Model Builder

The RSM GUI contains tools to aid in making final changes and help set-up your RSM run. The GUI
tools facilitate modifying the XMLs used to configure and execute the model.

Final pre-processing steps are organized under the pre-processing menu on the RSM GUIL

Hydrologic and Environmental Systems Modeling Page 8.9
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Edit an XML File

FLORIDA WATE

R MANAGEMENT DISTRICT

caiib_rm.xmi - /nwjoom/sirsmjworicdirs/rmiessau/ciiijmse_base/

oW

Prefe

Tezzmd ——2
<IDOCTYPE hse SYSTEM " /hse
—chENELTY SYSTEM

atd" [

SCEENTETY e SYS:

AN

<TENITTY pus bt SYSTEM

<VENTITY lewee ho  SYSTEM °

NPt oiit —7_id mmL
inputselll Jevee he 7 13 smlt

—¢LENT.

SYSTEH

IENTITY canal hcs SYSTEM

<TENTITY jurnction blocks SYSTEM ©

cIII_junction hlocks 7 _13.:ail" >
input/c111 canal he with

or_calihB8100 xml"
35

< TENTITY

| ENTEEY.

<IENTITY rulecurves SYSTEM '
SYETEM

: =
/rulscurves_calibd9105 sl >
5 o

1>

<!ENTITY controllecs SYSTEM °
<!ENTITY c111_cutput SYSTEM "

/nseassesser_controllers sml'>
£c111_hss+mss_output_baseline. 7ml'>

<eontra

cgs”
ENGLISH"
precond="brjacobi”
agsessors="mseNetwork"
i

supervisors="on"
heelaxIteration="144"
naxF Chg="2.0"
maxUMng="2. 0"
nExWSn0="0.1" >
<foontral>

<nesh >
<geometry file="
<mesh_bc>

<fuesh_he >

The Edit tool offers a method to edit an XML file with XML indenting and syntax recognition. On a
Linux desktop an edit window will open displaying colorized XML, making it easier to review the

proper syntax.

i Mesh Geometry file —-

meszh BC's from ZxZ2 --

i

Anput/elll mesh_7_12. Zdm" mult="1 0">¢fgeometry>

>
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Scenario Builder

© units: Engiish — |

_controliers: on & off

~ T T RnivArT TRETS

7 method: beyga —i

- "prﬁecunu: hjacom -i

R ,,,,,pe&p!ut: I

. __plotintvl:

The Scenario Builder tool offers several options to help build blocks of XML which then can be
inserted into the Main XML to run the RSM. These tools provide some automation for creating
consistently formed XML blocks, including the default options often left out to save typing when
creating an XML manually. The blocks help generate repetitive portions of the Main XML, such as
monitors, conveyance and conductivity sections.

The Entity tool utilizes explicit paths to files referenced in the XML in order to better document the
run being made.

When an XML block is generated it can be saved, or copied and pasted into your Main XML.
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Scenario Builder

nnnnnn

umis:

controllers:

T TUsnivAr:

“Cmethed: bogs — |

’prfecunu: bacom —

= ,pe:tscp!ut: al — ! |

. hlotintvl:

Control Block output from the Scenario Builder.
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Scenario Builder Cell Monitors

Reads a
list of cell
S

Read File Generate Output

atr head — |

IR AR

Tiletype: netcdf 4 dss CSV asciiform

filename: !

{dss only) pn: |
{CVS only] abel: |

(@sciifonm only) format: |

<BUDGET: |

BUDGETPACKAGE i

:PEDUDGLTPACKACE:- |

An example of building a Cell Monitor Block of XML using the Scenario Builder. A file containing a
list of cell IDs can be ‘read in” or manually entered.
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Scenario Builder Cell Monitors

Invrioomdata wsinw/oom/sfrsmiworkdirs/sfrsm

i i =
7 ; rmiessauxml_editor. txt - [tmp/

File Edit Search Preferences Shell Macro  Windows

{cellmonitor id="1" attr="recharge":
<netedf file=". Joutput/calib. nc"s
<J/netcdf ">

< feellnonitors

<cellmonitor id="2" attr="recharge":

| <metedf file=". foutputiealib. nc":

Reads a <fnstode s

<feellmonitor>

I ISt Of C el I <cellmonitor id="3" attr="recharge":

<metedf file=". foutput/calib. nc">
| < /netcdf ">

|DS < feellnonitors

<cellmonitor id="4" attr="recharge">
<netedf file=", foutput/calib. nc">
Lfnetodf

< /eellmonitor:

<eellmonitor 1d="E" attr="recharge":
<netedf file=". foutput/ecalib. nc"s
sinetodf ">

< feellmonitor s

<cellmonitor id="6" attr="rechargs":>
<netedf file=" foutput/calib nc"s
< /netedf ">

{/oellmonitory

<cellmonitor id="7" attr="recharge">
<metedf file=". foutputicalib. nc":
< Jnetedf ">

< feellmonitor>

{eellmonitor 1d="8" atbr="rechargs"s
<metedf file=". foutput/ealib.nc":
< /netcdf ">

i < feellmonitor >

{eellmonitor id="9" attr="recharge":
<netedf file=". foutput/calib.mc" >
<Snetodf "y

</cellmonitor:

— .pupd <eellmonitor id="10" attr="recharge"»

i <metedf file=". foutput/ealib ne" s

——— </netodf ">

< feellmonitor s

<cellmonitor id="11" attr="recharge"
<netedf file=" Joutput/calib nc"s
< fnetedf >

< feellmonitory

<cellmonitor id="12" attr="recharge"

(asciifan

Cell Monitor output from the Scenario Builder.
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PYWS ML
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e Supply HHL by

loer tool

=t P

| CeTT—
i HEEP—|

The Public Water Supply (PWS) XML tool offers a means to build a public water supply block of
XML. The tool reads in a list of IDs and corresponding labels. Default values are offered to populate
the other attributes or they can be edited by the user. And, hints for creating different formatted
output types are also provided. The resulting block of XML can then be edited, or copied and pasted
into your Main XML. It's important to realize the first ID and label are ignored if the values are

entered by hand. When utilizing an input file, a header is expected which also will be ignored when
the block of XML is generated.
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PYWS ML

ML builder tool

T PN R T T
. =1 =3 = =

"T" ellid="1" Label="1"

inputScsn Calib¥erif i 2 dss"™ pn="/SFR3M,/ /BPWS  IMON /REGDATA /" urdts="ME0" Eype="INST-WaAl " mult ="-1 517"
e = = P ¥P
FRTY, TSSO I B BT, FTH S5 SO BT
Jinput/ron_Colib¥erif wl & dss" pn-"/SFREH/L/EWS/ /THON REGDATA, " i ta-"HGED" Eype— "IHST-WAL" molt —"=1_ 547"s
<wel_ wellid="3" cellid="3" lahel="3" >
A £17 n 1 + 1+ b £ S Iy I | " N ORRIN S SRS |HLHLREPH Lok n 1L ¥ WL NTROM_TIAT " T+ n_q Cqgqn
dss—fite="""lnputfren_CalibVersf wl-i-d pr=""SFRIM PR SL AR und be="ME0"type="TNST-WAL " malt ="-1 547
3
<fwell:
= TTig=ren T A= d" Tahel="d"
el_wellid= cellhid="d" fahel="4
e = T heerir oo 1 7BNE 70 e P Rt e e
Lk Ire= 1INt s LalIoveElrIr La PI= el o i} U A O g I\ TN RN - o cs= Mo LYPe= 1NoL=Vil oL ="=1"J%7 -
{fdssy

</mesa hor

Output from the PWS tool.
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Rule Curve ool

o —| May | 31

— i ===

o

BT
dan —| o ~| May —| 3 ~| aliz_ »
P ot S e

Hov —'i ol —“ Lec —'i 51 —“ l"\J :I

Jan -| o1 —| May —| 3 -| A

10 4[5 | Labet ihres Xunits 1day —|wmits ft —|Type instval —|cyole 1year —|DateiElev uun ~| o1 ~| oot ~| 31 ~| «f[ios
| .

f F f —
o ot Dec —| 3t il hd|

A Generic Rue | Add DatefElevation Auld Wet/Dry Season Rule | Generate

The Rule Curve tool assists in building the Rule Curve block of XML which can then be copied and
pasted into your XML.

Add Generic Rule

e Generates a new generic rule curve and inserts one line of rule curve text
(startdate/enddate/elevation), which can then be modified to reflect the values desired
e Generates multiple rule curves in a single XML

Add Date/Elevation
e Adds a new generic line (startdate/enddate/elevation) to the rule curve being created

Add Wet/Dry Season Rule

e Generates a new Wet/Dry Season rule curve
¢ Fields can be modified to reflect the desired values
e Generates multiple rule curves in a single XML

Generate
e Produces block of XML which can be copied and pasted into your XML
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Rule Curve ool

Ruies Cuive

Rules—cury

a shortcut to generating a wet/dry season rule curve. Multi |E rule

o —| May | 31

Windows B — ¢ B8 ¢ 185m —¢ ;ﬂelp
cycle="lyear"> 01Jan 11 31May 11 01Jun 14 310ct 14 FLNnv 11 '41119: {‘h—rm—\h—vs

File Edit  Search Preferences  Shell  Macro

1ah " " ognd bs="Ft! type="inst-wal" 11 01 11 310

tone! smnits=!lday
].abel twu Xunlts ldav VuIlltE ft tva 1n5t—val cvcle lvear > UlJan 13 31Mav 13 DlJun 16 3100t 16 UlNDv 13 31Dec 13 <,‘rcentrv)

£

Output from the Rule Curve tool.
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Tra Rin Meela) et

Eun Model
Yiew Model Fun Log

The Run Model Menu.
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Rur Weoclel Teo

Run Model

—Select File

#HL File |[/rw/oondata_ws/ne/oo  Browse for XML File,.. Il'ludel Executable Path |/nw/oondata_ws/nu/ool  Browse for Executable,..

—Optional Data

Reason to run model

# Select Existing Region Name rmiessau27462.log (on whqoomo1id)
Tl | =

« Or Enter New Region Name

Send me email when model run completes M Email address |rmiessauld:

Run Locally

A

The Run Model tool offers added value to running the model from the command line. Special
features include:

o Fields for the user to browse to the Main XML and Hydrologic Simulation Engine chosen to execute
the model.

Two optional fields collect information about the run and its purpose.

A drop-down list or text field is used to capture the region name for the run.

An email option will email one specified recipient when the run is completed.

Buttons to simplify execution of the RSM on the local server where the RSM GUI has been executed.

These Run Model features provide a means for documenting and cataloging the model run in the
Model Log. The Model Log captures the information entered by the user and also captures statistics
from the server hosting the run.

Run the model by browsing to:

¢ $RSM/data/C1l1l/hse_test
e 3$RSM/data/C111/run_cl111_mse_sr5_sss.xml

A text window appears showing the model run’s progress. The C-111 example run took 13 minutes.
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Macls] Lo RSM 4)‘31#

runmodel.py region 'C111°
egion: C111

zer rmiessau
Execution Start Time: Mon Oct 9 183073130 200€
Execution End Time: Mon Oct 9 18314109 2006
Fyerutinn Flapzed Timet 0O Tays O Hoors R Minotes 29 Seronds
Where Exezuted: oonserw,sfund,gov
+++ MODEL DETAILS
Model Executable Pathi Anwdoomssfrsmivorkdirssrmiessau/clllshze
Verziong 35H-2-6-1
o INTESErS Model Filz: Anwdoondsframiworkdirs/rniessaus/clll/mse_basecalib_-m,xml
= Model Sta~t Date: OLJAN1SE3
Model Stact Timey D000
Model End Date: 31JEC1983
Model End Timey 2359
Haz Budget Package: Y

Erter—Single User 10| r-Select Region Hame Rogion Mams: C111

#_Region Name

Display Canc zer rmiessau

Execution Start Time: Mon Oct 9 18320355 200€

bxecution knd lime; Mon Uct d 1sid/3b/ 2006

Execution Elapsed Time: O Days O Hours 7 Minutes 2 Seconds
Where Exezuted: oonserw,sfund,gov

+++ MONFI TIFTATI S
Model Executable Pathi Anwdoomssfrsmivorkdirssrmiessau/clllshze
Version: 35H-2-6-1

Model Filz: Anwdoondsframiworkdirs/rniessaus/clll/mse_basecalib_-m,xml
Mudel Ska-l Dale; D1JAN1353

Model Stact Timey D000

Model End Date: 31JEC1983

Model End Timey 2359

Haz Budget Package: Y

TorTMemeT It %_\

2o rmicasau
Execution Start Time: Wed Oct 11 13332324 200€
Execution End Times ct 11 133137100 2006
Executi 1 Days O Hours 4 Minutes 41 Seconds

Model ExezutablE~Resks=7hnuoomn/sfremiorkdirssrmiessau/clllshse
Versinnt [H-2-R-1

Model Filz: Anwdoondsframiworkdirs/rniessaus/clll/mse_base/calib_cm,xm
Model Sta~t Date: OLJAN1SE3

Model Stact Timey D000

lNodel End Date; 31JEC1SE3

Model End Timey 2359

a= Budget Package; ¥

Refdqp Mane: C111 H

The Model Log contains information about each run executed through the RSM GUI. This feature
automates documentation of model runs. It can assist with determining:

When a run was made

The server the model was run on

Which HSE version was used

The location of the input files

The performance of the server used to make the run

The Main XML can also be parsed to capture settings information from the run, e.g. the duration and
which output options where included.

The Model Log can be searched by user name or region name.
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Tra View Maele] Hastliis Ve

=

Results Viewer
ncBrowse

HecDsshue

DszMaphiue

Open DX

Cell Comparison Hydrographs
Waterbody CAT
Waterbody_PLOT
Watermover CAT
Watermover PLOT
Google KHZ Animation
Trangect. Tool

The View Model Results Menu.
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Results \Viewer

The Results Viewer is actually a collection of tools unto itself. The tool offers an option to import two
netCDF files from similar model regions (no demo is available at this time). A GIS shapefile can also
be imported to be displayed along with the model output.

The file for running the Results Viewer is: $RSM/labs/lab8_RSMtoolbar/c111_base.nc
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Time step navigaior

Ragilis iaywer

Hesults Yiewer

Hie Yew Cels 3egments Tools Help

Position
Easting 759986 .66
Horthing 3g5201 .28
Timestamp
Timestamp 1991-01-01 D0:00:00
Cell Informalion

Cell 1D 478
Current Value <None
Segment InTonmation
Segment 1D JUdaF
Current Value <Nane>
Flowr Vactar Ihnformation
Flow Veclor ID 0.0
Heading 0.0
Gradient 0.0

Hide |

*Mouse over cells
*View cell hydrographs
*Advance timesteps

*Colorfloods
FlowVectors

When the netCDF file initially opens, three display windows appear:

e A canvas used to visually display the mesh, waterbodies and optional shapefile
¢ A timestep window to move forward and backward through the model timesteps
e An INFO window used to display waterbody information for the moused-over cell.

Display options are available by right-clicking a waterbody.

NOTE: Only runs containing mesh cells and canal networks can be visually displayed
in the Results Viewer.
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Results \Viewer
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Export A
Quit -~
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| Feedback Dialog S 5 /
— Zoom \ LY \ /
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| Legend 3 o~ % £
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a LY ” !
Y a4
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Menu choices along the top of the Results Viewer offer a variety of features.

The first menu offers options to:

e Exit the tool
e Export the current view to a PNG image file

The second menu offers options to:

e Zoom in and zoom out
o Display or deactivate display of the flow vectors
e Turn-on a legend

Page Up and Page Down also offer zoom capability.

And, waterbodies display yellow highlighting upon mouse over.
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Results \Viewer

—
—

IEvEi (=] [ ] LT
i MESUIL> VITEWED

Al ey Lelis  Segments  Togis Hel

@
L ]

_

;’-" —
Show segments
Segment Color Flood
' None
SegmentHead .
N ~. | Tool Result /
A 1 Ky .F'r
kN 7
iy I
% % |} i
Show Cells K.k \ %*u*ff!
Cell Color Flood LY 4
™ ne %\%l Il '\h‘\
ComputedHead LAy S
PondingDepth e =
ToolResult N\
1 l\‘-. ‘L'kk _
\‘ LY

The Cells Menu offers a means to color-shade the mesh cells. The attribute used to color-flood the
cells can be ComputedHead or PondingDepth. Optional means offer the ability to select other
attributes output by each model.

The Segments Menu offers a similar means to color-shade the canal segments. The attribute used to
color-flood the segments can be SegmentHead. Optional means offer the ability to select other
attributes output by each model.

After the cells are colorized the Timeselect Tool can be used to step through each timestep of the
model and the color-floods will update to represent each timestep.
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Results \Viewer

—_—
T

e 1] [ PP P
| MESLINS viEW

Al ey Lelis  Segments  Togis Hel

r—

f.ﬂ' "“'h.____‘m
s
- Show HTML Help
- %, /
- . % £
o == X, /
Digitize ROI Movi
Cell Colorflood Tools Co|\'/|!.e i
Time Tools Hadl fa |onh
S Sgg:gg:l?\)/iewer VAT v
Segment Colorflood Tools .
Change Flow Vector Grid Size Summgry S.tat'.St'CS E
i Pest Visualization |
‘\L
1 * 'kk -
LY LY
‘ LN

The Tools Menu contains a variety of tools to control how the model output is viewed and a variety
of visualization tools to view hydrographs and PEST results.

e The Digitize ROI tool allows you to highlight a collection of cells by clicking and then closing the
selection with a double-click. Only the subset of selected cells are colorized when the color-flood tool
is activated.

Cell Colorflood tool (no demo available).

The Time tools display the TimeNavigation tool if it is ever deactivated.

The Hydrograph tool generates a hydrograph for a select cell or multiple cells.

Segment Colorflood tool (no demo available).

Change Flow Vector Grid Size controls density of the grid used to display the flow vectors. A square
grid is placed over the mesh and cells found at the center of each grid cell are then selected to display
a flow vector arrow. The default grid size is 25x25 cells, covering the extent of the model region.
Movie automatically steps through the timesteps offering an animation of the color-floods.

Summary Statistics (not being demonstrated).

PEST Visualization is used by model calibrators (not being demonstrated).

Show HTML Help displays an HTML version of the Help documentation for the Results Viewer.
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Ragilis iaywer

Right click:
*Hydrograph
*Waterbudget

£

Right-clicking on any waterbody calls up a menu offering a display of a hydrograph or water budget
for the selected cell. This feature is new and will be enhanced as requests are made for more features.

The Hydrograph tool displays multiple cell hydrographs in one graph. If an attribute is first selected
for each additional cell the user can then digitize (left click) on a cell to acquire the cell ID.

The Waterbudget tool will automatically generate a cell water budget*.

NOTE: * water budgets are currently being configured and new netCDF options are
being added to aid with HPM Hubs.
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Results \Viewer
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Cell colorfloods can be generated using the Cell Colorfloods tool found under the Cells menu.

After selecting PondingDepth or ComputedHead, a secondary menu prompts you for the range of
the selected attribute or the range can be acquired by clicking the Look Up Range button.

All values can be displayed, only less than zero values, or greater than zero values can be specified.

The currently displayed timestep is then color-flooded with flow vectors. The flow vectors can be
deactivated by selecting the option under the View menu.

You can mouse over any waterbody (cell or segment) to highlight and see information about it, in the
Info window.
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Results Viewer

Zoom In = PageDown Button|s
Zoom Out = PageUp Button

The PAGE DOWN key provides zoom-in capabilities and the PAGE UP key provides zoom-out
capabilities.

The arrow keys pan left or right in the display window.

The Time Converter is a useful tool for helping:

e Select a timestep
o Convert the timestep to a date or vice versa
¢ View that timestep by jumping to it in the viewer
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Viaw Meela | Hasi) s Vap]

Eile PreProcessing Run Model View Model Results Process Model Output Output Graphics Cluster Tools Help

N =7

Results Yiewer
ncBrouse

HecDssYue

DssMapiue

Open DX

Cell Comparizon Hydrographs
Waterbody_CAT
lWaterbody_PLOT
Watermnover_CAT
Watermover_PLOT
Google KMZ Animation
Trangect Tool

The View Model Results Menu offers a collection of tools to view and browse model output files.
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Call Cornozirison mhelfoc)reions

Figure 1

Cround Elcw | |
« Flel

Cround Elcw
« Flel

Cround Elcv

Provide 2 similar
netCDF files
(same mesh, time
period)

Select cell ID for
comparison

1ogs 1630 1603
Cell ID 2412 - PondingDepth

P00+ B8

The Cell Comparison Hydrographs offer the ability to choose two netCDF model output files and
generate a hydrograph comparing two cells. A list of cell IDs is generated from the first file and then
corresponding cell information is read from the second file for comparison.

Use these sample files to run this tool:

e $RSM/labs/lab8_RSMtoolbar/2005Base_AJ_94-95_ global.nc
¢ 3$RSM/labs/lab8_ RSMtoolbar/C111 CERP_ALT6 94-95.nc

NOTE: The netCDF files being compared must be from runs built on the same mesh.
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Wertargocly AT

Waterbody_CAT
netCDF | fnw/oomdata_ws/rw/oor Browse,,, I Clear |

Waterbody CAT
Uaterbody Type #* Cell < Segment < Lakes < Impoundments - Basins

Cell IDs

_tect | || Concel | Held) Select All

Unselect ALl |
From File I

Waterbody CAT

Attribute Tupe |-

Select All |
Unzelect ALl |

Date Range
Start Date 4[1384-01-01 |
End Date «|[1384-12-31 B

Generate Report | Generate GHS Output | Previous |

The Waterbody_CAT tool provides a means to select portions of the data from a netCDF output file
and generate an ASCII comma-delimited file. This example shows how easily the time series data for
cells 1, 2, 3 can be extracted and displayed for analysis.

The file for testing this tool is: $RSM/Labs/lab8_RSMtoolbar/C111_PIR1_Alt2Db.nc
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Wertargocly AT

Waterbody_CAT

esh_cat.csv - /tmp/ (on whgqoomOld)
ile Edit Search Preferences Shell Macro lWindows
File, /rw/oomdata_us/mu/oonsfrsm/workdirs/ INTERNAL_TRAINING/1abs/1ab8_RSHtoolbar/C111_PIR1_Al1t20b.nc

_g
=
=
it

JMIN, HAX, HEAN, SUH,
00200, e.mmmos 0,209652349353 , 0,322221726179 , , 0.122471399605 , 0, 322221725173 . 0,218115170797 , 0,55434551239
00 oo, 0,338974537454 , 0,249644213875 , 0,242699359788 , , 0.042699363788 , 0,398974597454 , 0,29710606734 , 0,891318202013
e 95415135226 0.3131515531?4 0.733044028282 . . 0,233044028787 , 0,554151952267 , 0, 366762506307 , 1,10034751832
,0,950271379948 , ", 0,250271379%48 , 0554964125156 , 0,36970653216 , 1,16911959848 ,
X ! , 0,277036317538 , , 0.277086317533 , 0,554392377758 304653804 , 1,24291336141 ,
= . 0, » 0, - 0,306691527367 . , 0.306691527367 , 0.558914661407 , 0,439 - 1.3180038929 .
00, 05678420007 | 0,4eUTR0T2S | 0,TESITSLLT , , 0. TSSO | 0.56TEE120007 , 0, © 1.33405322075
00, 0.97664156629 , 0.5710B44E007E , 0. , 0.362832836332 , 0,578349136829 , 0,487602154414 , 1,46230646324
0. SESBB00TNGS | 0.SHTIBTERSTE | 0. 38TeReNTILTT | | O 3BTERBOTILIT | 0.593960075068 | » 1.52499580383
03001 oo, e 597921788632 , 0,671014340739 , 0,429480135045 , , o 429430195045 , 0,537921789692 , 0.532805641492 , 1,53841692448
00:00:00, 0,601965069771 , 0,586011707783 , 0,465232461691 , , 0,4G5232461691 , 0,601965069771 , 0551063776217 , 1.65320332865 ,
00:00:00, 0.600981414318 , 0,5B8273504843 , 0,4BB734741211 , , O,4GB734T41211 , 0,600981414318 , 0,G5DBE24E7SL , 165798974037
: . 0,585412204266 , 0,477014590638 , , 0.477014690638 , 0,594371358776 , 0,552466074626 , 1.65739822388 |
, 0,575116336346 , 0,482605040073 , , 0.482605040073 , 0,530931268158 , 0,545237548152 , 1.63871264458 |
. 0.EG6435785713 , 0,435375314951 , , 0.485375314351 , 0,553045625657 , 0.533305565516 , 1.53991663655
» 0,531563282013 , 0,484219014645 , . 0,484219014645 , 0,531563282013 , 0,514962991079 , 1,54488897324 ,
100300, 0,500128809537 , 0,505004763603 , 0,47364579867 , , 0.47964578367 . 0,506004763603 , 0,494306452637 , 1.48477935731 ,
- 0:00300, 0L47E12260941 , 0, 31395969656 , 0. 476426392754 | . 0.A712280841 | 0.4BL3ISIBIRGE | 04TIRBTIIS | 14251205 |
0100200, 046202361472 , 0,4B4BSTO71638 . 0,470504313707 . . 046202981472 . 0,470504313707 , 0,457S7066689 . 1,35739120007 ,
100200, 0.4663457376 , 0,460419267416 , 0453976404305 , , 0,459976404305 . 0,d663457376 , 0462447126706 , 1.33734135012 .
100300, 0,498783349794 , 0,47332662344 , 0,471638172865 , , 0,471638172865 , 0,433789349794 , 0,47791B0GBSS , 1,4337542057 ,
100300, 0,522625605134 , 0,497208628323 , 0,481143593135 , , 0,481143683195 , 0,5226056251%4 , 0,500325322151 , 1 50037595645 ,
100300, 0,557583458061 , 0,52504020929% , 0,432905325632 , , 0.4B2975305632 , 0,557533450061 , 0.52185134093 , 1.56955402273 ,
100200, 0578787446022 , 0,551244318485 , 0,496976792812 , , 0,496876732812 , 0,578787446022 , 0,54233622551 , 1,62700867653 .
00200, 0.57SSTUSL  0.SBISIITIUDS | O.SETHISISRSS | | 0.S02AIISESS | 0. SIS | 0 BUSSIZBATARN , I bdSeoesrs |
100300, 0,561995267969 , 055534603548 , 0,503135144711 , , 0,503135144711 , 0,561395267868 , 0,540305482686 , 1,62097644806
00100, 0.63607232666 , 0.53597342968 , 0,499834477901 , . 0.439834477901 , 053597342968 , 0.53626724879 , 1.57088017464
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End Date «|[1384-12-31 B

Generate GHS Output | Previous |

Output from the Waterbody_CAT tool.
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ComputedHead, Indexes 1-3

Whaterbody_PLOT

A
fttribute Tue h
Select All_|

ot

w

=
T

Unselect A1l | |J
'{.
Dats Range
Stact Date of|[1304-00-01 |
End ate o 14-12-51 B
displming paf

fgenerating dymic pdf
lplotting attribute Computedicod 1-3 of 3

ComputedHead

g
@
=)

o i i i i i
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Date

The Waterbody_PLOT tool function is almost identical to the Waterbody_CAT. The
Waterbody_PLOT tool produces a plot from the data selected from the netCDF file.

The file for testing this tool is: $RSM/labs/lab8_RSMtoolbar/C111_PIR1_Alt2Db.nc
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GoocjlaEzirir) (AMZ Anllssiziilon

Google KMZ Animation

NetCIF File |/rw/oom/sfrsm/workdil  Brouse, ., |
Mesh KML File |/r/oom/sfrsm/workdii  Browse,..
Cell ID Cross Walk File |Hm.r’ouu/3Frsmfuor'kdi| Browse, .. Google KMZ Animation

Cell ID Display Subset File (Optional) |/rw/oom/sfrsm/workdii  Browse.., Date Range for Animation

Start Date o |[1584-08-01" »|

Mext Cancel Help End Date M

Timestep Type # Increment < Day of Month
Increment. |1 Day of Honth 1 —

Flow Vectors < On + OFF

Flow Yector Choice TotalVector —
Flow Vector Grid Size 4|[25 B

Colorflood # On  ~ OFf

Display Hode # 20 < 3D

Colormap Range <~ Small (-0,9 to 0,9) # Large (0 to 4,5) < Custom (-10 to 9)

Colormap Min 0.0 Colormap Max (4.5
Output File Directory |/nusoomdata_ws/mu/om  Browse, ..

# ComputedHead

Please select Hesh Tupe <~ PondDepth

w PondingDepth

generating timestep 1984 31002002007, (3 of 7)

Build Hesh Anivation | | Cancel

The Google KMZ Animation tool utilizes output from the GIS and the RSM netCDF file to produce a
time series animation that can be viewed in GoogleEarth. (KMZ files are a variation of XML.)

The files needed to run this tool include:

¢ GlobalMonitor netCDF file containing Ponding or ComputedHead

e A mesh KML containing the mesh generated from Arc2Earth

e A cell ID crosswalk file. This is a two-column ASCII text file containing the ObjectID in column 1, and
the celllD in column 2. The Index Tool from the GIS toolbar can be used to generate this file and then
combined with the output in a spreadsheet to make the two-column file.

¢ Optional subset of cell IDs to be animated. This limits the cells that will be initially made visible in the
animation. All cells will be present in the file and can be activated by selecting them in the
GoogleEarth layer Table of Contents.

NOTE To simplify usage of this tool, it is being redesigned to require only the
netCDF file.
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GoocjlaEzirir) (AMZ Anllssiziilon

Google KMZ Animation
NetCDF File [/mu/oon/sfrsaduorkdii Brouse... |
Mesh KHL File [/rwoon/sfren/uorkdil Brouse,.,
Cell ID Cross Valk File [/ms/oom/sfrsm/uorkdii Brouse... | Googic KMZ Animation

Cell ID Display Subset File (Optional) |/rw/oom/sfrsm/workdii  Browse.., Date Range for Animation

Start Date o |[1584-08-01" »|

Next Cancel Help End Date d|[1984-06-7 |

Timestep Type # Increment < Day of Month

Increment. |1 Day of Honth 1 —

Flow Vectors < On + OFF

Flow Yector Choice TotalVector —
Flow Vector Grid Size 4|[25 B

Colorflood # On  ~ OFf

Display Hode # 20 < 3D

Colormap Range <~ Small (-0,9 to 0,9) # Large (0 to 4,5) < Custom (-10 to 9)

Colormap Min 0.0 Colormap Max (4.5
Output File Directory |/nusoomdata_ws/mu/om  Browse, ..

# ComputedHead

Please select Hesh Tupe <~ PondDepth

w PondingDepth

generating timestep 1984 31002002007, (3 of 7)

Build Hesh Anivation | | Cancel

Google KMZ Animation (continued from previous slide):

The second menu offers options for creating the Google KMZ file, including:

Start/end date

Timestep incremented by number of days, or day of the month

Option to include animation of flow vectors, type of vector and control of the density for the square grid
which is overlaid on the triangular mesh to generate corresponding flow vectors

The mesh color-flood can be displayed in 2D or 3D

Three color-range choices offer different colors and customizable ranges for assigning the colors

User specified output location

Choice of the variable to be animated. PondDepth is acquired if Ponding is output from the model
otherwise PondingDepth can be calculated if ComputedHead and Topo are output from the model.
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GoogcjleEzirie) (AVIZ Arllngziilon]

3-D ComputedHead

“Google

2-D ComputedHead

“'Google

The KMZ output file is viewed using GoogleEarth. This slide shows examples of 2D and 3D output
from the Google KMZ Animation tool showing ComputedHead.
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Transect Tool

Transect Tool

i oomdata_us i S
Nodelist File |/rw/oomdata_ws/mw/oor  Browse,,,

<flowgage section="0ol_gw” label="Transect_olgw’>
<nodelist> 888 947 1006 1062 1117 1171 1227 1279
1326 1371 1415 1456 1500</nodelist>
<asciiform file="./transect_7olgw.txt” format="%10.6f"></asciiform>
</flowgage>

The Transect tool calculates flow across any transect in the model.

As input, the tool requires a netCDF file (wbbudgetpackage or budgetpackage composite) and a list of
nodes. The list of nodes is a list of mesh nodes used to describe a transect. This same output can be
generated from the RSM if this code is specified in the <output> block.

Transect tool sample files are:

e $RSM/labs/lab8_RSMtoolbar/wbbudgetpackage C111_SR5_sss.nc
¢ 3$RSM/labs/lab8 RSMtoolbar/transect/transect7.txt

Transect 7 consists of the nodes: 888 947 1006 1062 1117 1171 1227 1279 1326 1371 1415 1456 1500
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Transect Tool

o 5 da : 3 : —lolx
File Edit Search Preferences Shell HMacro Windows Help
Honthly Tr. - G . A = : - -
RSH GUI: Tr. =101X
06/18/2008, | File Edit Search Preferences Shell Hacro Windows Help
___________ Fearly Transect Report A - |O|X
The list of || RSH GUI: Transect Tool,
Wall [(887 || 06/18/2008,
Watermovers
LETLT - T | —
WTE . Dd| The Tist of ne Eils Edit §sarch P_mfsmnces Shell Hacro !jndovs Help |
"""" , =4|Wall [(887 34| paily Transect Report, A
0171954, Watermovers [ | RSH GUI: Transect Tool, _I
02/1984, Timeperiod: OL| og/18/2008,
0371984, DATE,  DarcyCi anse port.da 0 PSS anse 81305 [ [m] b4
04/1984, ===
05/1984, 1984, 4| The list of no| File Edit Search Preferences Shell Macro Windows Help
06/1984, llall [{(887 94i -
07/1984, lJatermovers ['| Transect Report, |
08,1984, Timeperiod: 01| RSH GUI: Transect Tool,
0971984 . IaTE . D] 96/18/2008,
0194, || 2000 |- , -
11/1984, 01/01/1984,
1241984, 01/02/1984, The list of nodes iz = [888 947 1006 1062 1117 1171 1227 1279 1326 1371 1415 145
01/03/1934, Wall [{B87 343)(948 1005) {1005 1061) (1061 1116)(1116 11?0)(!.1?0 1226)(1226 1278
01/04/1984, | Uatermovers ["G 1770-1771" "Cll 1886-1887" "Gi 1393-2000" "GM 2107-2108" "GU 22
2 01/06/1984, T!.nepermd' 01/01/1984 00300300 - 12/31/1984 00300300,
01/06/1984, DIATE HTIFE - IN VoL, T
S aa | oror1984 00z00:00, Barcutirele | 0.00000, 1210354,03
A S 00300, ircle » . - = .
Se— Eﬁ%g?} . HanninaCircle . 0,00000, -0
01/10/1984, 0L/02/1984 00300300, Darcylircle , 10.00000, -680073.01
01/11/1984, . Haninglircle , 000000, 0,00 |
01/12/1984, 01/03/1984 00:00:00, DarcyCircle 0,00000, -719815.26
01/13/1984, , HarningCircle 10, 00000, 0,00
L | 01/04/1984 00300;00, DarcyCircle - 0, 00000, =578004,55
| , HaningCircle 0,00000, 0,00
01/05/1984 00:00:00, DarcyCircle 0,00000, -529941,96
» MHanninaCircle 0,00000, 0,00
01/06/1984 00200200, DarcyCircle , 10,00000, -483200,48
iG.5¢ » HanningCircle 0,00000, -3087,06 S
I | 71501 0:00:00, Barcifircle o000, e |

Output from the Transect tool.
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Trie Process Wlaclal @urigire \ent)

aterbudget Residuals Animation
NCDump

List of Hesh Cells

WWBBud

NC Difference Tool

Dynamic Charting Toaol

The Process Model Output Menu contains tools to process the model and view the data in the model
output.

Hydrologic and Environmental Systems Modeling Page 8.41



RSM Training HESM Instructional Materials for Training Purposes Only
Module 8: RSM Post-Processing—Using the RSM Graphical User Interface (RSM GUI) Part I

SOUTH FLORI.DLA WATEPR MAMNMACEMENMNMT

rmieésau_ncdun'iﬁbuti ftﬁ{p,f 7

rieDung

time = UNLIMITED ; // (1826 currently)

#]

[~ | NCDump

netCor Hie |fnwf00mfsrrsm-’WmKdlrsfrr Browse... |

Get Fla | Cancel

System call
Select a netCDF file R s

int

. . e 3
to view raw data N neshiodeMap description = "Map of Mesh Node Td%'s to mesh node indicies®
float locations{nx, axis) ;
SC” f t TocationerdescrIption = e X and ¥ coorIdrnates of the rodes wiich def e e mesht—
N orma tricons desoription-=—"The FB%" s of the-nad iated-with-esch cell
tricons attributes = "ref, positions®
int cellmap{cells, ends) ;
cellnap description = "Mapping of Cell id to Cell indesx
Tl ttributes = tref, positions®
int cellLayer(single, cells)
celllayer:description = "The model layer in which a cell resides" ;
int bageCellld(single, cells] ;
——basebelLid descripeion = "The 1D of the cell which has the sane 100t Print i the 7y plane bot
basetellIndex:d iption = "The Ind £ th 11 which has th me foot print in th 1

int cellTopleighborID(single, cells) ;
cellTopNeighborID:description = "The ID of the cell which borders a cell along the top (verfica

11 Topleighhor Indes. d iption = “The Tnd £ th 11 which bord 11 along the top 0
int cellBotNeighborID(single, cells) ;
cellEotNeighborID:description = "The ID of the cell which borders a cell along the hottfom i(vert

int cellRotNeighhorTndex(single, cellsi ;

PiEoiNeighborT phior=—"The—Tnd £t 11-which 1i—=long—thehotton
float cellTopEl 1 11
cellTopElew - description = "The Elevation of the top of each cell"
Thoat cellBotE tevisingle, cells) -

int cellTdshavlisinegl 11aL 1y
cellTdsLayl ‘description = "List of T0%'s of the cells in this layer"
int cellTndiciesLayl (single, cellsLayerl]

ncDump is a system call that generates an ASCII file from a netCDF. This functionality was added to
the RSM GUI to help users running the toolbar via Windows emulating Linux.

ncDump is a quick and easy way to review the content of the model output. The ASCII file opens in a
text editor which offers the ability to view, search and save the ASCII file. All output begins with a
display of the netCDF file header.

This slide shows example output from ncDump with the header for a typical netCDF file

To view the header and ComputedHead data array, from the $RSM/labs/lab8_RSMToolbar directory
type:
¢ Ncdump wbbudgetpackage C111 SR5 sss.nc —v ComputedHead | more
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List of Mesh Cells

The Cell List tool is a quick and simple way to generate a list of waterbodies (cells) in the model
output. It reads a netCDF and generates a single column ASCII list which can be viewed or saved.
This tool was created to help verify the model output matches with other files being used to generate
graphics via the GUL
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WEBUD Weriar Bijclejeit

1 Water Budget WEBUD P o | ¢
WBBudgetPackage NetCIF File ‘/m/oomdata_wsr’nw/ow/sl‘rsn{aorkdir'sr’INTERNHL_TRﬂ Brouse, .. < Condansad # Verboss
UB CAT:(*use with -a option*} cells — -c or -
~ All
% Volume -+ Rate -+ Depth
# Subset IDs File: use -s option Browse. ..
. ® I 4, =t Transform
e 1Ds Subset:(*space delimited*)
[1z0 w All  « Day  # Honth < Annwal
-f Format
HULTIPLIER [1.0
UNITS | o Ensble % Disable
OUTPUT; I/ﬂu/oamdata_usfm/mn/sfm/uor‘kdir'sr‘lNTEM_TMIN{NG/Iabs/labS_RSHt- Brouse,.. -j Julien Date
Next’ ! Help | | Cancel
=|ofx
File —Edit— Search—Ps Shell —Hacro— Windous Help
[ Rainfall, E'I, Hmeal}a, sFFlEu, ngle, Slmpaga, Shm'bagk, Resldugl, IJBDelEa, IJBErrY 2
" 19841,  14793.8,  -219087, 0. o, 138907, -93709.3, 0, -0,0463%, 1585, 0,00123077
1984.2, 592996, -245895, 0 0, -B0255E, 776042, 0, -0,00867561, 13108,9, 000231237
3, - = - 0 o =845311, 966735, O, 000365681, =5292, 14, =07
1984.4, 900783, -332280, 0 i, -927583, 1,15107e+08, 0, -0,04023239, 18726, 0,00468336
1984.5, 543352, -364521, 0 0, -1,0299e+06, 1,00368+06, 0, -0.050016, -152617,  0.00204125
1984.6. 335333, 364110 0 0, 374369, 428619, 0,  0,179118, 83027, -0,00253071
1984.7. 272076, 356196 0 0, 208517, -1398852, 0, =0.040366, 18455,3, 0.00344635
1984,8 235345, 332003 0 0,  -31904.3, 130648, 0, -0,0626294,  -2079.56, -0,00467648
1984,9 544151 289318 0 0, 279337, -427857 , 0 0,339306, -105713, -0,00835006
1984,10 272076 271125 0 424384, 496335, ~780008, 0 1,08433, 102604,  0,0281802
1984,11 G3054.7 203008 0 0, -71847.9, 208221, 0 00175367, 13580, -0.00143862
198412, 1360, 38, 191868 0 0, -474016, 647764, 0, 0,00427859, 16758,8, -0,00852354
A
= <

WBBUD is a GUI interface to the WBBUD utility included with the RSM model code. It offers a
variety of choices for configuring a wbbud water budget report. The tool requires a wbbudgetpackage
netCDF file. Users can specify:

All waterbodies of a particular type

A subset of waterbodies from a list of waterbody IDs or a file containing a list of IDs
A multiplier (e.g., 12 to convert from feet to inches)

A user-specified label for units when using the multiplier option

Condensed or verbose output for level of detall

Volume, rate, depth

Raw, daily, monthly or annual time step for summarizing the report

Julian date conversion

The fields included in the output depend on the waterbodies used to generate the report. Residual is
calculated by the model. WBDelta is the change in volume for the waterbodies represented in the
report. WBError is calculated by adding all volumes and subtracting the sum from the Residual value.

To run this tool, use this file: $RSM/labs/lab8_RSMtoolbar/wbbudgetpackage_C111_SR5_sss.nc
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Trie Outglit Greionles et

ir '

k b e

Wi LI 1

D55 stage/flow Plots
netCIF stages/flow Plots
Canal Animation Graphics
Presentation Graphics
Verification Plots
Inundation Report

Levee Seepage Report
Canal Stage and Flow Report
LOK PHGs

Estuary PHGs

KISS PHGs:

PHl=

Ponding Difference Tool

The Output Graphics Menu offers tools to present your data in graphical format.
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[DSSIStagE Plots

G88 @ G838

Coff = 100, AmsEr = 0,00, 85 EF

W Generate DSS Flow/Stage Statistics [l [m]p4

—Select a control file

DSS Control File |frufomdata_usfm!mmis+‘rsnfu- Browse. ..

-Choose output. type(s)
Output Type * Graphs ~ SV + Graphs and CSY

Enter start and end dates

Start Date d|[1984-01-01 B|| End Date «[1955-12-31 |

Generate | Exit | Help |

GEN BAZE FLOW

The DSS Stage/Flow Plot tool provides an easy means to generate DSS comparison plots and
calculate bias statistics.

This tool requires a Control file as input. The control file contains references to DSS file locations and
DSS data paths to assemble the graph. The control file is expected to provide the RSM simulated
output, historical and 2x2 datasets, in that order.

The tool also offers options to produce graphs, CSV data files or both. Users can limit the data range
based on the range of data in the DSS files.

The graph label shows the gages to appear on each plot and offers a summary statistics page. The DSS
tiles are expected to contain RSM Calculated, Historical Observations and South Florida Water
Management Model (SFWMM) data. One DSS can contain all three datasets or individual files can be
specified for each dataset. The resulting output from this tool is an indexed PDF file containing each
plot, bias statistics and a summary statistics page at the end of the report.

The sample file for running the DSS Stage/Flow Plot tool is:
o 3$RSM/labs/lab8_RSMtoolbar/dss_plots/sample.ctl
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>
PIEsEhapniEraphics (Vectoriow animation) RSM ‘E‘b"‘

"'

| - Presentation Graphics !IE]E
=HESH Save Pathnane | Brouse, ..

Show Hesh Borders I

Flow Wy Hone & Shaded -aled

Flow Vector Scale Factor dlL B
Flow Vector Grid Size 4|5 b|
Color Flood Hinilum- 0 . l
Color Flood Maocimum ’10—

Select Data to Animate # ComputedHead -+ PondDepth - PondingDepth -+ None

Timestep Type # Increment -+ Day of Month
Increment Il Day of Honth 1 —l
*1 ‘ .

vaﬁ

Select Start and Stop Timesteps
1 1984-01-01 00300300
1 1984-01-02 00200200
+ 1984-01-03 00300300
+ 1984-01-04 00:00;00
+ 1984-01-05 00200300
+ 1984-01-06 00300300
1 1984-01-07 00300300
1 1984-01-08 00:00:00
1+ 1984-01-09 00300300
1 1984-01-10 00300300

The Presentation Graphics tool offers a capability to generate animated time series graphics showing
ponding depth or stage along with flow vector arrows. A variety of options offers ways to customize
the animations based on the mode being presented.

The flow vectors are generated based on a square grid overlay of a user-specified size

The scale of the flow vector arrows can be specified

Colorized arrows or scaled arrows can be selected to represent the magnitude of the flow.

The range of the data being animated can be specified to help control the range of color used for the

animations.

e The timestep can be specified to select a subset of the data in the netCDF mode (e.g., 10thday, month
end, etc.)

o Output can be saved to a directory or generated in the /tamp directory and discarded after viewing

e The animation files include an HTML to play each image generated in the output from the tool

The sample file for running the Presentation Graphics tool is:

e $RSM/labs/lab8/c111_base.nc
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PresentanomGraphics (Vector flow animation) RSM

24 PHG Viewsr - Microsoft Intornet Fxplarer provided by SFWMD

Blo Edt Wew Fgeories Jook  Heb R R B
el \pomsr 11 1mse | _51 Feml v
43 gl oooge ] Bugzhs Man Page

M Play speed in MiliSecs: 1000 | [(«<PREV | [PLav> | [[STOR | [(NEXT» | Tumestep # 577

Hegd

a4

Timestep: 577
Date: 1992-07-31
Variable Name: PondingDepth

Units: FT
NC File: ¢111_base.nc

7.4 1.6 7.8 8.0 8.2 8.4 8.6 8.8 9.0
easting xles

Wl Lol ineranat
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Preseriteition Graionlles (Sezileel flouwreigeaVe)

A PNG Viewer - Micrasefli Internet Fxplorer pravided by SFWMD
Ble Edt Yew Fgeorkes Jook  Heo
urks i) Google ] Bugzia Man Page

Flay speed in MilliSecs: | 1000 i CCPREV ] [ FLAY> ] [STOR [ MEXT>» ]Trmemp # 6in

Hoad

a4

Timestep: 608

Date: 1992-08-31
Variable Name: PondingDepth

Units: FT
NC File: c111_base.nc

1.8 8.0 8.2 8.4
easting

Sample Presentation Graphics tool output with scaled arrows.
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Verification Plots

EVERL
SPRSM: Bisa: 1008  RMSE: 1008  Criciency: 20858  Coef: 018 & Prm 2222
SEWMM: Bies:-0.12  AMSE:0.75  Efficiency: 017 Coeff 0353

T T T T T

Seags (1. HGVD]

D55 Control File |fopt/local/share3/sh. Browse,,,
Title I

Show Statistics with Plots # True +- False

[13 of 551: glades_lecsa_output.dss, adding data for part 13

]

Generate Plots | ‘

Stage ift MOV
Stage ife HOV!

The Verification Plots tool generates stage hydrographs showing a calibration and split-validation
time period. Statistics accompany each plot comparing the RSM simulations, South Florida Water
Management Model (SFWMM) computed, and historical stages.

For input, this tool uses a Control file. The control file contains references to the location of DSS files
and DSS data paths for generating each plot.

A sample file to run the Verification Plots tool is:

¢ $RSM/labs/lab8_RSMtoolbar/verification/sample.ctl
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INUREEWERIREPBIGE

Areal - Hydrograph

NetCDF File |/ruw/comdata_ws/ru/oo  Browse,.
Cell ID CSV File |[/ru/oomdata_ws/ra/oo  Brouss,. |
Landuse CSY File |/rw/oomdata_we/re/oon Browse, .. |

Get Files | Cancel |

Inundation Report

Date Range for Graphs

Start Date «|[1383-01-01 »|
End Dot ([ fis-12-31] ) Areal - Stage Duration
Tine Period # Daily < leekly ‘ = T T T

Feb 1983  Mar 1983  May 1983  Jul 1983  Aug1983  Oct1983  Dec 1983

Date Range for Table
llet Year Surthn—AI 1;' !"Wﬂ
et Year Stop Jan —| 1 | 4|[2007 b
fivg Year smrtjan_-4[ 1_—-| «[2007] |
fivg Year Stop Jan —| 1 —| |4|[2007 p|
Dry Year SurtM g ﬂlﬁﬂ
i Yo s3p o =] 11 =] 557 »)]

i i
40% 60%
Percent of Time Depth is Equaled or Excesded

The Inundation Report tool generates a cell stage hydrograph and stage duration curve showing the
percentage of time the depth exceeds the ground elevation in the cell. An added feature has been
implemented giving RSM modelers the ability to customize for the RSM average wet/dry season
reporting.

The sample files to run the Inundation Report tool are:

e $RSM/labs/lab8_RSMtoolbarl/c111_base.nc
¢ $RSM/labs/lab8_RSMtoolbar/inundation/obs_cells.csv
e 3$RSM/labs/lab8_RSMtoolbar/inundation/landuse.csv
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Lavaasieagzc/a Hagoft

Levee Seepage

levee seepage across C-111, from 5-176 to 5-177
leves zeepage across C-111, from 5-18C to 5-157
levee seepage across C-111, from S-18Cto S-177

Levee Seepage

Data File |Hmfquata_usfnufom Browse...
WML File 1 lfm.-'oomdat.a_usr'm{ocu Browze, ..

+ Add fnother Xalfile |

Get Files | Cancel Help |

N Default
* cfs

Start Date «|[1984-01-01 b | v Yes I Daily

Units -~ acre-ft Output CSV Report Include Summation

End Date «|[1984-12-31 | * No I Honthly

~ thousand acre—ft

 Yearly

Generate I

The Levee Seepage Report tool produces a CSV report and a hydrograph showing the seepage across
levees in the model. This tool requires a wbbudgetpackage netCDF file and the levee seepage XML
file used to run the model.

The main menu offers choices for the levees which are present in the XML. After selecting one or
more levees to report on, options allow the user to configure the report/graphic.

Options include:

Specifying start/end dates

Specifying units (cuffs, acre-feet or acre-feet*1000)

Inclusion of a CSV output file containing the values in addition to the default hydrograph
Output by default timestamp of a daily, monthly or annual summation

Files to run the Levee Seepage Report tool are found at:

o 3$RSM/labs/lab8_RSMtoolbar/wbbudgetpackage C111 SR5_sss.nc
e 3$RSM/data/C111/input_SR5_ss/PIR1_Alt2Db_levee-seepage.xml
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BEVECSECPAEENIONS

Levee Seepage
leves seepage across C-111, from S-176 to 5-177
levee seepage across C-11
levee seepage across C-11 levee C-111, fram $-176 to S-177, Marsh Cell To Dry Cell

{levee_seepage_report_default_1.csv - /tmp/levee_seepag [ [m] P4

File Edit Search Preferences Shell Macro Windows Help M N L b e
Ued Jun 18 16:34:33 2008 o
Frundoondata_us/ma/oomssfrsn/uorkdirs/ INTERNAL_TRAINING/C111/CERP_Alts/input_SRS_ | |

/rw/oondata_ws/rma/oom/sfrsm/workdirs/ INTERNAL _TRAINING/C111/CERP_Alts/output/SRS
levee C-111 from 5-176 to 5-177 (Default), MarshCellToDryCell (cfs), HarshCellT
1984-01-01 00:00:00, -0,550848, 32.116385,

1384-01-02 00:00:00, ~0,562687, 28,006328, R
1984-01-03 00300300, -0,448405, 30,2703933,
1984-01-04 00300100, -0,334740, 28,698513,
1984-01-05 00:00:00, -0,352117, 26.918037,
1984-01-06 00:00:00, -0,282421, 26,122447,
1984-01-07 00300:00, -0,217882, 27,350127, 1
1984-01-08 00:00:00, -0,134823, 29.480361, T
1984-01-09 00:00:00, 0.020435, 35,881492, ]
1984-01-10 00:00:00, 0,105548, 40,037970,
1984-01-11 00100100, 0,225718, 44.377885,
1984-01-12 00:00:00, 0,274134, 45,910967,
1984-01-13 00:00:00, 0,304622, 46,161477,
1984-01-14 00:00:00, 0.346068, 47.421126,
1984-01-15 00100100, 0399295, 4862926, Jan 1985
1984-01-16 00:00:00, 0,414503, 48.685712, Time (Date)
1984-01-17 00:00:00, 0,424137, 48,342344,
1984-01-18 00:00:00, 0,417673, 46,841385,
1984-01-15 00;00:00, 0,414803, 45,745231,
1984-01-20 00300300, 0,447807, 46,473285,

-

Output from the Levee Seepage Report tool.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Parforrrizinice \Vezistre Graloplics

= Currently the Performance Measure Graphics
(PMGs) are very specific toreach RSM
implementation

= To date, PMGs have been created in suppont of the
Northern Everglades Project

= The GUI Development Team implements new PMGs
as needed by RSM implementation projects

Subtypes are used for canals and structures. They are useful for Zymology, creating maps showing
the unique components of the model. Subtypes maintain certain rules for network connectivity and
they provide a basic framework for editing and data validation.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Parforrnzarice Weasira Eralgnlics

Wi Ll e

D55 stage/flow Plots
netCIF stages/flow Plots
Canal Animation Graphics
Presentation Graphics
Verification Plote
Inundation Report

Levee Seepage Report
Canal Stage and Flow Report
LOK PHGs

Estuary PHGs

KISS PHGs:

PHl=

Ponding Difference Tool

1-4 LOK Erwelope
5 - LOK Hinimm Water Lewel

1-4 Caloo and STL
1-4 Caloo and STL (MNERSHM rivers)
C43 Target Flow Index

1 - LKB Hean Honthly Flows

2 - LKB Seasonal Hin/Max Flows

2 - LKB 14 day Low Flous

4 = KUB Probable High Lake Stages

1 - LOK Stage Duration Curve

ba - Watersupply Indicator 7 Worst Years
b - 4-in-1 LOE water Supply Indicator
& - Intra-finnual Lake Variability

9 - KUB Stage Duration for Navigation
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Clusier Tools & Flelo et

File PreProcessing Em Hudel Wiew Model Results Process Model I}Jtput Output Graphics Cluster Toolsz Help

Top Crocesses
L=ad
Cluster Report

fbout...

Request Help

RSH Homepage

DOMUER

RSH GUI UserGuide

Show Hostname

SFRSH Toolbar Python Documentation
CVS/SWN: Code Repository
Bugzilla 2,22

fixDss

HSE Hanual

HSE User Hanual
Customize Toolbar

Cluster tools offer ways to monitor activity on the D Cluster and the computer you are using to run
the RSM GUL
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

RISIV/NDOCUINERLELION

Regional Simulation Model (RSM)
Graphical User Interface (GLIT)
User Marmial

RMCUI Vi 3016
D awaers L Uppdsied om My 30, 2008

L ll. ||_|Fd

USING THE RSM GUI
E and RUN an RSM SCENARIO

_ _RomowT

HOW TO POST-PROCESS
an RSM SCENARIO
Using s RGM G4l

18 RGM G4

RSM GUI User Manual
Available in the HELP Menu

Documentation is available via the Help button on the RSM GIS Toolbar and the RSM GUI. The Help
Menu offers a variety of help options, manuals and a link to request additional help.
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KNOWLEDGE ASSESSMENT
(pre- and post-lecture quiz to assess efficacy of training materials)

1. What is the purpose of the RSMGUI?

2. How is the RSMGUI implemented?

3. What is the scenario builder?

4. What is the advantage of using the Run Model Tool?
5. What data are used by the Results Viewer utilities?
6. What data are displayed by the Results Viewer?

7. How does the RSMGUI produce animations?

8. What is in the netCDF file and how can it be viewed?
9. Where do you find the tool to create a water budget?
10. How are flow vector animations created?

11. What are Inundation plots?

12. What Performance Measure graphics are available?
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Answers

1. The RSMGUI toolbar provides a means to access the various tools for processing
water budgets, creating presentation graphics and Performance Measure graphics.

2. The RSMGUI is implemented at the Linux operating system prompt.

3. The scenario builder is a group of utilities that can be used to build the necessary XML
files for creating an RSM implementation.

4. The Run Model Tool documents the model run and captures the statistics of the model
run in a model log file.

5. The Results Viewer use a NetCDF file to plot cell and segment heads based on the
model geometry.

6. The Results Viewer can be used to visualize hydrographs, hydrograph comparisons,
spatial maps, segment profiles, animations, and PEST calibration results.

7. Animations are produced using the Google Earth KMZ animation tool.

8. The netCDF file is a binary file that contains a series of tables that contain the
attributes and selected data for each waterbody. A netCDF file can be viewed using
the ncdump utility. Viewing the netCDF file is often useful for trouble-shooting
problems with model output.

9. The water budget tool Process Model Output - wbbud.

10. Vector flow animation plots are created using the Output Graphics - Presentation
Graphics tool.

11. The inundations plots are the cell hydrograph with the stage duration plot.

12. There are several Performance Measure graphs available for selected RSM
implementations as defined by the specific project plan.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Q

Using the RSMiGraphicalt User Interd: (RSMIGUI) Part I

The RSM Python TOOLBAR ver 3.0.17 running on server: d6b9dmdl
Eile PreProcessing Run Model Yiew Model Results Process Model Output Output Graphics Cluster Tools Help

;mﬂmii Lisie] | | 48

sfwmd.gov

Lab 8: Analyze RSM Output
Time Estimate: 2.5 hours

Training Objective: Demonstrate post-processing features in the RSM
Graphical User Interface (RSM GUI) and familiarize
users with the different types of output from the
Regional Simulation Model.

Lab 8 reviews Output Monitors and Waterbudget Packages, Global Monitors and
Animation Graphics, Flowgages, RSM Plots and Statistics, as well as some additional
output. This lab provides the opportunity to create a water budget, global monitors
and flow vector animation, and use flowgages to view groundwater flows. Plot
calibration statistics, spatial data maps and the Inundation Tool are also examined.
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NOTE:

For ease of navigation, you may wish to set an environment variable to the
directory where you install the RSM code using the syntax

setenv RSM <path>
For SFWMD modelers, the path you should use for the NAS is:

/nw/oomdata_ws/nw/oom/sfrsm/workdirs/<username>/trunk
setenv RSM /nw/oomdata_ws/nw/oom/sfrsm/workdirs/<username>/trunk

Once you have set the RSM environment variable to your trunk path, you can
use $RSM in any path statement, such as:

cd $RSM/benchmarks

INTERNAL_TRAINING

|__geographic
[ Ci111
|__rain+et
|__glades_lecsa
|__losa_eaa
|__BBCW

|___ benchmarks
|___hpmbud

Files for this lab are located in the $RSM/ labs/1ab8_RSMToolbar directory.
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Activity 8.1: Output Monitors and Waterbudget Packages

Overview

Activity 8.1 This activity includes two exercises:

o Exercise 8.1.1 Becoming familiar with monitors
e Exercise 8.1.2 Creating a water budget

The typical output from the RSM is in the form of monitors that report the time series
state values of the waterbodies and the flows in the watermovers and water budgets
that report the water balance for groups of waterbodies.

Exercise 8.1.1 Becoming familiar with monitors

The outputs from the model are generated from the <output> block of the main XML
file. The typical output elements and attributes are provided in Table 8.1. The details
are found in the HSE User Manual, Chapter 7.

The time series data can be output in one of four formats: ASCII_formatted, DSS,
netCDF or CSV. The most common form is DSS because of the availability of DSSVue
which includes a graphical user interface (GUI) and data processing utilities. The
netCDF format is used for several applications in the RSM GUI.

Table 8.1 Commonly used output elements and attributes for the Regional
Simulation Model-Hydrologic Simulation Engine (RSM-HSE)

Elements
globalmonitor
cellmonitor
hpmmonitor
segmentmonitor
lakemonitor
impoundmentmonitor
wcdmonitor

wcumonitor

Attributes

totalvector, topo, head, segmenthead, olvector,
head

hpm_rain, refET, ps_et, etvol

head, levdrytosegflow,levmarshtosegflow
Head

head, rain, refET,seepageflow

Head

levdrytosegflow, seepageflow, levmarshtodegflow,
overbankflow, sbflow

basinmonitor head

junctionmonitor flow

wmmonitor flow

bcmonitor flow

flowgage flow across a transect formed by an ordered set of nodes
Water budget outputs

budget ASCII providing all inflow/outflows for all waterbodies

wbbudgetpackage netCDF for post-processing water budgets

Hydrologic and Environmental Systems Modeling
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3. Runbenchmark $RSM/labs/l1ab8 RSMtoolbar/BM33 using the RSM GUI. Look

at the results for the hpmmonitor:

What are the three attributes output from each Hydrologic Process Module (HPM)?
What are the differences in irrigation volume for the different HPMs?

What are the differences in runoff volume for the different HPMs?

Create head monitors for a cell with unsat HPM and citrus-microjet HPM:

<cellmonitor id="1" attr="head">
<dss file="'recharge.dss"

pn=""/cl/citrus_micro/head//lday/micro irrl/"></dss>
</cellmonitor>

o Compare the resulting cell heads using HEC-DSSVue from the RSM GUI.

Exercise 8.1.2 Creating a water budget

There is a command line post-processing utility for calculating water budgets called
WBBud. The WBBud utility is used to calculate water budgets for the waterbodies
(cells, segments, lakes, basins, wcds, impoundments or any group of waterbodies).
4. Open the $RSM/ 1abs/1ab8_RSMToolbar/BM33/run3x3.xml file. Add the

following statements to the <output> block:

<output>

<wbbudgetpackage file="wbbudget.nc” />
</output>

5. Create a waterbudget using the WBBud utility (see Fig. 8.1).

The RSM Python TOOLBAR ver 3.0.17 running on server: whgqoomO1ld
File PreProcessing Bun Hodel View Model Results Process Model Output | Output Graphics Cluster Tools Help

. {: MEE q 1 E U [| s - | Waterbudget Residualz Animation n
- - B B i
' »M HCTunp C

List of Mesh Cells

1"“” 1 t || k%‘tﬁm& m iFFer‘ence Tool

Dynamic Charting Tool

Figure 8.1 Selecting the WBBud utility from the Process Model Output
drop-down menu.
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6. Runthe WBBUD utility of the RSM GUI from the Process Model Output drop-down menu

HESM Instructional Materials for Training Purposes Only

(see Fig. 8.2).
Water Budget WBBUD = 0X
WBBudgetPackage MetCIF File I/nm/nnmdata_ms:’nm/nnm/sFrsm/mnrkdir's/INTERNIQL_TRIQ Browsze, , . I
+ Condenzed % Verbose
WE CAT:(*use with -a option*) cells — =GO =y
v All )
« Yolume - Rate % Depth
#* Subset IDs File: use -s optionl Browse, .. I
-t Transforn
-a or - R
1Dz Subseti(*space delimited*)
32 w ALl < Day  # Honth < Annual
1 —f Format.
HULTIPLIER |12
UNITSEIHChBS + Enable % Dizable
OUTPUTS I.r"nw.r"oomdata_ws.r"nw.r"oom.r"sFr‘sm.r"wor‘kdirs.r"INTERNHL_TRHININGr’labs.r"labi_BHLr"- Browse, .. I -j Julien Date
Mesxt»> ! Help | | Cancel I

Figure 8.2. Options available in the WBBud utility.

Features in WBBud include:

a

A summed report for all waterbodies of the specified type

A summed report for a subset (list) of waterbodies either provided in a file or entered
manually

Multiply the output (e.g., —m 12 to convert feet to inches)

Units to be displayed in the header (required field if using the multiplier option)
Verbose expanded output

Condensed report

Transform output to volume, rate or depth

Format the report to summarize all (raw) data, daily, monthly or annual

Julian date conversion

7. Enter these options to run WBBUD:

Select to the file: [$RSM/ . . /benchmarks/BM1/wbbudget.nc]
Select the Subset option

Enter 2 in the IDs Subset input box

Enter a multiplier of 12 to convert feet to inches

Enter Inches as the label for your output units

Enter a path in the output box [$RSM/ 1abs/1abl_ BM1]
Select the Verbose option

Select the Depth transform option

Select the Month format option

Disable the Jul 1an option

Click Next>>
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The output will be written to the output file and a window will prompt the user to
view the file that has been written.

8. When WBBuUd is complete an alert message will remind you where the output has been

written.

9. Click the View button to view the output.

The results should look like the output in Table 8.2.

Hydrologic Process Modules (HPM) Water Budgets:

The hpmbud utility was developed to calculate water budgets for a HPM or group of
HPMs. The hpmbud is implemented at the command line as follows:

$RSM/trunk/hpmbud/hpmbud —n hpmbudget mo.nc —s 12 —d —-m 12

The switches are defined in the hpmbud directory.

n List the name of the netCDF file
Followed by a list of cell IDs (comma delimited list) or the name of a file that contains

S the list of cells for the HPMs

d Provide the results in depth (feet or meter, as defined in the Control block in the run
file run3x3.xml) rather than volume

m Provide a multiplier to the output. (a multiplier of 12 provides results in inches if the

default units for the model output are US Standard feet)

Table 8.2 shows two examples of water budget output from Cells 1 and 8 in
Benchmark 33.
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Table 8.2 Typical WBBud waterbudget output for BM33

Water budget for Cell 1 containing an Agricultural Field Scale Irrigation Requirement Simulation Model
(AFSIRS) citrus-microjet HPM:

wbbud —n wbbudget.nc —s 1 —f month —t depth —m 12 —u inches —v

b Rainfall, ET, HpmDelta, sTFlow, gwFlow, Residual, WBDelta, WBError
. inches, inches, inches, inches, inches, inches, inches, inches
1965,1, 0.1584986, -0.977845, 0.601053, 0, -0.193361, 4.16175e-10, 0.411657, -4.98968e-08
1965,2, 0.92964, -0.583662, -0.566936, 0, -0.06586383,-7.59195e-10, 0.279596, 1.03391e-07
1965,3, 0.371856, -0.991733, 0.399963, 0, -0.0998659,-1.65752e-07, ©.31978, 7.7998e-08
1965,4, 0.417576, -0.881325, 0.0173389, 0, 0.0764687, 3.03042e-09, 0.369942, 3.03937e-08
1965,5, 0.301752, -1.062997, 0.00852279, o, -0.248759,-3.28761e-10, 0.96845, 1.01185e-07
1965,6, 2.58166, -1.64151, -0.516328, o, -0.101929, -8.54053e-07, -0.321888, 2.44431e-08
1965,7, 3.84962, -2.07101, -0.161248, 0, -0.304999, -2.04625e-05, -1.31234,-2.12382e-07
1965,8, 2.01473, -1.92111, 0.4328, 0, 0.0851718,-3.01372e-05, -0.611563, 1.07531e-07
1965,9, 1.93548, -1.6219, -0.270582, 0.000395873, 0.0386891, 4.8311le-06, -0.082083, 1.59067e-07
1965,10, 2.44754, -1.6765, -0.0553688, 0.0116014, 0.130426, 6.57778e-06, -0.857707,-1.07489e-07
1965,11, 0.432816, -1.35377, 0.695032, 0.000209728, -0.0534724, 7.05885e-07, ©.27918,-9.56778e-08
1965,12, 0.19812, -0.7412, -0.109807,-0.000136581, -0.0343446, 1.8446e-06, 0.687366,-7.15286e-08

Water budget for Cell 8:

wbbud —n wbbudget.nc —s 8 —f month —t depth —m 12 —u iInches -v

. Rainfall, ET, HpmDelta, sfFlow, gwFlow, Residual, WBEDelta, WBError
. inches, inches, inches, inches, inches, inches, inches, inches
1965,1, 0.158496, -0.918522, 09, 9.14897e-07, 0.21474, 2.80418e-07, 0.545285, 8.54303e-09
1965,2, 0.92964, -0.687172, 0, 9, 0.142944, -1.9053e-08, -0.385413,-1.38968e-08
1965,3, 0.371856, -0.817745, 0, 3.19148e-085, 0.180347, 1.31617e-06, 0.265509, 1.79828e-09
1965,4, 0.417576, -0.972007, 0, o, 0.272552, 3.78592e-08, 0.28188, 2.2342e-09
1965,5, @8.301752, -1.27315, 0, 8, 0.452485,-2.67304e-09, 0.518911,-3.63198e-11
1965,6, 2.58166, -1.3681, 0, 0.00828946, 0.26383,-1.70912e-06, -1.4856, 6.15863e-08
1965,7, 3.84962, -1.57707, o, 0.156405, 0.0996012,-3.13073e-05, -2.52793,-2.609242-08
1965,8, 2.01473, -1.48613, 0, 0.17875, 0.0279432,-4.37428e-05, -0.735252,-4.71725e-09
1965,9, 1.93548, -1.25855, o, -0.113746, -0.00538524, 9.31083e-06, -0.557804, 2.63004e-09
1965, 10, 2.44754, -1.31072, 0, -0.00691794, 0.00622521, 5.75381le-06, -1.13614, 5.19337e-08
1965,11, B8.432816, -1.21537, 9, -0.0216731, ©0.00425739, 5.92386e-06, 0.799962, 1.56177e-08
1965,12, 9.19812, -1.18157, 9, -0.8251453, 0.0040317, 4.80151le-06, 0.924558, 1.08828e-08
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Activity 8.2: Global Monitors and Animation Graphics

Overview

Activity 8.2 This activity includes two exercises:

o Exercise 8.2.1 Creating global monitors
e Exercise 8.2.2 Creating a flow vector animation

The global monitors produce the output for the display of spatial data and animations.
The exercises in this activity will use the C111 Model found in the /data/C111 directory
and the /labs/lab8_RSMtoolbar directory.

Exercise 8.2.1 Creating global monitors
10. In the top of the $RSM/data/C1l11/run_cl1l11l _mse_SR5_sss.xml file check to see

that there is an Entity for the c111 output.xml file

11. Check for a reference for the file in the <output> block
12. Look in the <entity> block at the top of the XML to find the reference &c111 output

The <output> block, an included entity, has been used to reference an external XML
containing the output portion of the XML.

<output>
&clll output;
</output>

13. If not present, add the following global monitors to the <output> block:

<I-- output to netcdf File -->
<globalmonitor attr="topo">
<netcdf file=""./output/SR5 sss/Cl111 PIR1_Alt2Db.nc'">
</netcdf>
</globalmonitor>
<globalmonitor attr="head">
<netcdf file="./output/SR5 sss/C111 PIR1_Alt2Db.nc">
</netcdf>
</globalmonitor>
<globalmonitor attr="segmenthead'>
<netcdf file="./output/SR5 sss/C111 PIR1_Alt2Db .nc'"'>
</netcdf>
</globalmonitor>
<globalmonitor attr="olvector"™ >
<netcdf file="_/output/SR5 sss/C111 PIR1_Alt2Db.nc'">
</netcdf>
</globalmonitor>

14. Run the C111 Model using the RSM GUI to create the global variables
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Exercise 8.2.2 Creating a flow vector animation
15. From the Output Graphics menu, select the Presentation Graphics Tool (see Fig. 8.3)
16. Input the netCDF filename:

$RSM/1abs/1ab8 RSMtoolbar/C111 _PIR1_Alt2Db.nc
17. Select pathname for output plots SRSM/ 1abs/1ab8 RSMtoolbar
18. Unselect Show Mesh Borders

19. Select vector and flooding options:

e (shaded, scale=1, grid size=25, min=0, max=4)
20. Select data to animate = ComputedHead
21. Select Timestep type=Increment

e Enter Increment=1
e Select Colormap=3 (1 is selected by default)
e Select start and end timesteps (start=0 timestep, end=12th timestep)

NOTE Click start and end dates with the left mouse button. Thereis a scroll bar on the
right side of the window to scroll through more timesteps.

e Click the Generate button

Output results will take a minute or two and will open in a browser

[ ] Presentation Graphics —|O|X

Save Pathname I.v"nm.v"nnmdata_usr’nu/nnl Browse, ., |

Show Mesh Borders

Flow Vectors <« Mone # Shaded <« Scaled

Flow Yector Scale Factor il 1 LI
Flow Yector Grid Size _ﬂ 25 LI

Color Flood Hinimum |0
Calor Flood Haximumltﬂ

Select Data to Animate # ComputedHead <~ PondDepth  «» PondingDepth < None

Timestep Type # Increment < Day of Month

Increment |1 Tay of Month 1 _'l
+1 I |

Colormap =~ 2

v 3

i

Select Start and Stop Timesteps
0: 198401 0
13 1984-01-02 00300200
21 1984-01-03 00200200
31 1984-01-04 0000200
41 1984-01-05 00300300
5; 1984-01-06 00300200
B
7
b
3]

L

1 1884-01-07 00300300
+ 1984-01-08 00200200
t 1984-01-03
93 1954-01-10 ¢

Back | Generate | Cancel |

Figure 8.3 Presentation Graphics Tool Main Input Menu
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Output from the Presentation Graphics Tool is presented in a browser window (Fig.

8.4). The animation can be started by clicking the Play button. Speed of the animation
can be increased by entering a smaller number in the Play Speed box, shortening the

time each frame is displayed on the screen. Flow vectors will be displayed as shaded

arrowheads — darker arrowheads indicate greater flow rates.

Location Edit View Go Bookmarks Tools Settings Window Help

4L odFO BEQE a&

PNG Viewer - Konqueror

B Location: ‘E] /nw/comdata_ws/nw/oom/sfrsm/workdirs/INTERNAL_TRAINING/labs/lab8_RSMtoolbar/rmiessau.html

Play speed in Millisecs: [1000 || <<PREv || pLav> || |sTOP| || NEXT>> |Timestep #:[0 |
xle5
44 : .
421
4.0
40} 3.0
2.0
38+
1.0
= B
=
g 36 i
S 0.0
34 Timestep: 0
Date: 1984-01-01 00:00:00
3.2+ Variable Name: ComputedHead
Units: FT
30l NC File: C111_PIR1_Alt2Db.nc
28 C I L I L 1
7.4 7.6 7.8 8.0 8.8 9.0
xle5

Figure 8.4 Browser window displaying computed heads and flow vectors
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Activity 8.3: Flowgages

Overview

Activity 8.3 This activity includes one exercise:

o Exercise 8.3.1 Use flowgages to view groundwater flows

This activity will investigate the use of flowgages, which are used to calculate the flow
across a transect (Fig 8.5). This is useful for determining the volume of sheet flow

across a marsh. Transects are represented by an ordered list of nodes defining the

transect line. Output is directed to a DSS time series file.

Flowgages can be used to determine the groundwater flow as recharge or loss from a

marsh.

—|O|X

netCDFIfnwfoomdata_wsfnwﬁool Browse. .. |
Hodelist FileIfnwfoomdata_wsfnwfool Browse,.. |

Fri Jun 0B 16:34:47 2008 node 1 of 1: processed timestep 1 of 366

Fri Jun 05 16334347 2008 finished finding watermovers

Fri Jun 0B 16334147 2008 started finding watermovers

Fri Jun 0B 16:34:47 2008 finished loading netcdf

Fri Jun 0B 16334133 2008 started loading netcdf

Fri Jun 06 16:12:44 2008 node 1 of 1: processed timestep 301 of 3EE
Fri Jun 0B 16:12:44 2008 node 1 of 1: processed timestep 1 of 366
node 1 of 13 Fri Jun 06 16312344 2008

node 1 of 13 Fri Jun 06 16334147 2008 -J

Fri Jun 05 16312343 2008 finished finding watermovers /

Execute | Help | Cancel |

Figure 8.5 Main Interface for the Transect Tool

Exercise 8.3.1 Use flowgages to view groundwater flows

22.
23.

24,
25.

26.
27.
28.
29.

In ArcMap9.2, open $RSM/labs/l1ab8_RSMtoolbar/1ab8.mxd

Locate transect 23b as defined by the list of nodes:
(9190111 134 164 196 229 263 264 304 305 355 411 471 472 473 474 526 578 577)
Select by Attribute from the mesh layer: [mesh_Nodel]=91

Determine the order of the list of the nodes. The canal is assumed to be on the left side of

the transect traveling in the direction the nodes are given.

Create a text file containing the list of nodes called transect23b.txt (see Fig. 8.6)
Open the RSM GUI

From the View Model Results menu, select the Transect Tool

From the $RSM/ Iabs/ 1ab8 folder run the Transect tool using the following files and
leaving other options with default values: wbbudgetpackage C111 SR5 sss.nc
and transect23b.txt

Hydrologic and Environmental Systems Modeling
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<I-- Flow gauge 2x2 transect 23b -->
<flowgage section="ol" label="2x2 Transect 23b ''>
<nodelist> 91 90 111 134 164 196 229 263 264 304 305 355
411 471 472 473 474 526 578 577 </nodelist>
<dss file="_./output/SR5_sss/transect_flows_2005Baseline.dss"
pn="/C111/TRANSECT_TR-23B_OL/FLOW//1DAY/SR5_sss/"> </dss>
</flowgage>

<l-- Flow gauge transect for tidal model boundary -->
<flowgage section="ol" label="tidal boundary flow - 1991 to 1995 ">
<nodelist> 1773 1754 1733 1732 1753 1730 1705 1681 1654 1623 1589
1552 1514 1474 1430 1387 1341 1295 1245 1195 1244 1193 1139
1085 1029 1028 972 914 854 793 791 730 674 618 560 506 443
380 326 325 278 240 204 171 141 140 139 114 92 74 73 56 40
29 20 12 7 14 21 13 11 6 3 2 </nodelist>
<dss file=""_/output/SR5_sss/transect_flows_2005Baseline.dss"
pn="/C111/TRANSECT_TR-TIDE_OL/FLOW//1DAY/SR5_sss/'> </dss>
</flowgage>

Figure 8.6 Example text files with lists of nodes comprising transects.

The Transect Tool will produce four reports summarizing flow across a transect,
formatted as: raw data, daily (Fig. 8.7), monthly and annual.

30. View the flowgage time series using HEC-DSSVue (Fig. 8.8)

e Open the file transect_flows_2005Baseline.dss and look for transect 23b.
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File Edit Search Preferences Shell HMacro  Windows Help
Daily Tranzect Report, A
RSH GUI: Tranzect Tool.
0BADE/2008,

The list of nodes is = [91 90 111 134 164 196 229 263 264 304 208 365 411 471 472 473 474 526 478 G77]
Wall [(90 83)(89 110)(110 13330133 163)(163 195)(190 228)(223 262) (262 263)1(263 2031 (303 204)(304 354)(304
Watermovers [“GU 1050-1162" "Gl 10G4-1055" “GW 140-177" "CW 175-176" "GW 217-218" "G 268-269" "Gl 326-327
Timeperiod: 0LA01/1984 00:00:00 - 127211984 00:00:00,

TATE . DarcyCircle . ManningCircle . TOTAL

0140141984, 10198008, 44322, 0, 00000, 10198008, 44322

0140241984, 10774336,17188, 0, 00000, 10774336,17188

014031984, 9763878,31200, 9214, 14208, 9773092, 45508

01/04/1984, 9509259, 57812, 15693,88281, 9524953, 46094

01/06/1984, 34780320, 965875, 28204 ,57279, 3506225, 54150

01/06/1984, 93522567 67188, 29418,67308, 3561986, 35095

0140771984, 9h22823 15625, BO257 54246, 9573080,635971

01/08/1984, 9642067, 0625, BOFL0, 22095, SE04278,12720

014091984, 9h5B666, 53125, 71632,10433, 9630358, 63623

0141041984, h 70203, 62500, 83183,64208, 9603427, 26708

01/11/1984, 9504720, 42700, 109132,92285, 9613858, 36030

0141241984, 3409424 50000, 136979.87305, 9596404, 373050

01/13/1984, 3425431 65625, 149262,02148, 3574693,67773

01/14/1984, 9370289,92188, 182515, 70425, 3552805, 62622

01/15/1984, 9225886,92182, 196680, 22607, 9522567, 14795

01161984, 9270151,82812, 209983, 10107, 9480124, 592520

0141771984, 9228692, 7B062 219610,13281, 3448302, 89844

01/18/1984, 3196152, 09375, 226417 65331, 9422593, 74706

01/19/1984, 9159184 89062, 232237 . BOVEZ, 9391422, 63824

0142041984, 9112584 ,95312, 232831.31128, 9345416, 26440

01/21/1984, 100700, 17188, 232211.73907, 9332911, 97095

0172241984, 3021924 56250, 239863,87329, 3261788, 43579

01/23/1984, 8920044 ,92182, 2h2058, 22446, 9182103, 24634

01/24/1984, 870782, 26062, 240910, 26721, 9116657, 53284

01/25/1984 . 8779509.78125, 248754 .43817 . 9028264, 27942

Figure 8.7 Part of the Transect Tool's Daily Transect Report

Edit View

2.0E7

BT

2.5E7

2.0E7

1.5E¥

Flow (FT32)

1.0E7

5000000+

0 T T T T
Jan Mar My Jul Sep oy
| 1984

TRANSECT_TR-23E_OL SR5_555 FLOW

Figure 8.8 Typical output from a transect flowgage
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Activity 8.4: RSM Plots, Statistics and Other Output

Overview

Activity 8.4 This activity includes two exercises:

e Exercise 8.4.1 Review and plot calibration statistics
e Exercise 8.4.2 Review spatial data maps and Inundation Tool

The objective of this activity is to produce the plots and statistics used to interpret the
efficacy of model calibration at selected locations (Fig. 8.9). The RSM is calibrated using
PEST to minimize the root mean squared error (RMSE) and Bias. PEST will be covered
in detail in training modules 13 and 14.

Other statistics, mean squared error and Nash-Sutcliffe efficiency coefficient are also
calculated using RSM output. It is useful to review the plots of the simulated versus
observed stage or flow time series as well as the calibration statistics. There are two
Python scripts for processing the simulated and observed data in DSS file format:

-/bin/makePlots.py ./bin/fetch-calib.ctl
./bin/calcStats.py ./bin/fetch-calib.ctl

The Fetch-cal ib.ctl file contains the location of the files that contain the
simulated, historical observed and South Florida Water Management Model (SFWMM)
values along with a list of the individual stations and their DSS tags (Fig. 8.9). A typical
output from the makePlots script is presented in Fig. 8.10.

file ./output/meas_submodel.dss
-/input/all_canal_historical.dss
./input/2x2_simulated_all.dss
run CH_EVER1 /SFRSM/EVER1/STAGE//1DAY/COMPUTED/
/SFWMM/EVER1/STAGE//1DAY/HIST_MOD1/
/SFWMM/EVER1/STAGE//1DAY/SIMULATED/
run CH_EVER2B /SFRSM/EVER2B/STAGE//1DAY/COMPUTED/
/SFWMM/EVER2B/STAGE//1DAY/HIST_MOD1/
/SFWMM/EVER2B/STAGE//1DAY/SIMULATED/

Figure 8.9 The Fetch-cal ib.ctl file containing locations of files with
simulated, historical observed, and SFWMM values.
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LECSA_GLADES. 15 MODEL
STATION CH_3A-3
SFRSM: bias=0.15 mse=0.7%
SPWMM: blas=0.12 mse=0.54

Stage (ft)

5
() 1985 1985 1987 1928 1989 1550 1991 1932 1933 it 1995

] 1584 | 1985 1986 I 1987 1588 | 19839 | 1990 | 1991 1952 1993 | 1994 | 1995
SFRSM SIMULATED $1age “  DESERVED HIST_MODI Stage o Y g

Figure 8.10 Typical output from makePlots.py showing simulated and observed
time series and associated bias and mean squared error.

Exercise 8.4.1 Review and plot calibration statistics
31. Calculate statistics using a command line Python script.

e Go to the $RSM/data/BBCW/bbcw directory
¢ Run script:

/opt/local/share2/bin/dssvue ./bin/calcStats.py
./bin/fetch_calib.ctl

e Open output file and view results, bias and RMSE for each time series.
32. Create plots using a command line Python script

e Go to the SRSM/data/BBCW/pest
e Run script:

/opt/local/share2/bin/dssvue ./bin/makePlots.py
./bin/fetch_calib.ctl

e Open Plots directory and view graphs
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33. Create plots and statistics using the RSM GUI:

e Go to the SRSM\data\BBCW directory

e Start the RSM GUI: from the command line type, RSMGUI

e From the Output Graphics menu, select DSS stage/flow Plots (see Fig. 8.11)
e Provide a Control file to run the DSS stage/flow tool (see Fig. 8.12)

= The RSM Python TOOLBAR ver 3.0:17 running on server: debsdmdl =S
File PreProcessing Run Model Vlem Model Results Process Mndel Dutput Output. Graphlcsl

Ry | llﬂl'u'"ii”' '||"' fﬁffﬁ P »

luster Tonls Help

netCDF Stage/Flow Plots
. | Canal Animation Graphics

.. Presentation Graphics

Verification Plots

Inundation Report
Lewves Seepage Report
LOK PHGs

Estuary PHGs

KISS PHG=

PHI=

Ponding Difference Tool

L

Figure 8.11 Selecting the DSS stage/flow plots.

|- Generate DSS Flow/5tage Statistics - X

—Select a control file

055 Contral File Ir’optr’1ocalr'shar‘e&f’shar‘ex’sampln Browse, .. |

— Chooge output tupels)

Output Type # Graphs s LSY “w Graphz and C5Y

—Enter ztart and end dates

Start Date 4|[1334-0f-01 | End Date «|[1955-12-31 p|

Generate | Exit | Help |

Figure 8.12 Input options menu for the DSS stage/flow tool.

You can use any text editor to create the control file. The first line of the control file
contains the path/filename of two or three DSS files. Typically, this is used to show the
simulation, corresponding historical data, and results from a different model
simulation. The second line contains the DSS path corresponding to the gage being
reported for each of the files listed in line 1.

For this example, compare three files. On the first line of the control file, enter the
following three DSS path/filenames on one line, in this same order:
e Pick output DSS file:
./Final_Results BBW16_ sensl/output/bbw_output.dss
e Pick historical data: ./input/dss_files/all_bbw_historical .dss

e Pick another model’s output:
Zinput/dss_files/stwmm_cv_v54 gages lecsaglades.dss
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On the second line of the control file, enter the DSS
paths to the CH_EVER4 data sets being compared:

e Output gage: /BBW/EVER4/STAGE//1DAY/COMPUTED
e Historical gage: /SFWMM/EVER4/STAGE//1DAY/HIST_MOD1

e SFWMM gage:
/C111TIDAL/EVER4_R8C25/STAGE//1DAY/SFWMM_CV_V54

Create this control file (name i1t ch_everd.ctl]) and save it to

the directory:
$RSM/data/BBCW/Final_Results BBW16_sensl

Use this control file (see Fig.8.13) to test the DSS
stage/flow tool.

file _/output/bbw_output.dss
/input/dss_files/all_bbw historical.dss
/input/dss_files/sfwmm_cv_v54 gages lecsaglades.dss
run CH_EVER4 /BBW/EVER4/STAGE//1DAY/COMPUTED/
/SFWMM/EVER4/STAGE//1DAY/HIST_MOD1/
/C111TIDAL/EVER4 R8C25/STAGE//1DAY/SFWMM_CV_V54

Figure 8.13 The ch_ever4.ctl file containing locations of files with simulated
and historical values, plus results from another model.

The resulting graph is shown iIn Fig.8.14.

CH_EVER4 @ EVER4

N-SEff = 033, # Pts = 3211)

ok i
1994 1995

LEGEND. EVER4 COMPUTED STAGE EVERZ HIST_MODL STAGE EVERA_REC25 SFWMM_CV_V54 STAGE

Figure 8.14 Output from the DSS Stage/Flow Plots tool, showing stages at gage

CH_EVERA4.
HI,N The HELP button on the RSM Python Toolbar offers an
@y example and help for running the tool.

g
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Exercise 8.4.2 Other RSM output: spatial data maps and Inundation tool
For this exercise, work in the Lab8 RSMToolbar folder.
34. Start the RSM GUI
35. View results from /1ab8 RSMtoolbar/Cl111 PIR1_Alt2Db.nc inthe

ResultsViewer

e From the Cells drop-down menu in the ResultsViewer, select “Cell Colorflood” and
then choose PondingDepth to colorflood the display

Use the “Look Up Range” feature to auto select the range for the ponding depth
Leave other defaults as they are. Click the OK button

Using the TimestepNavigator, advance to the 3rd timestep: (1983-01-03)

Under the File drop-down menu, Export a PNG of the view and save it in your own
directory

_|a[x =Ox

Position
Easting 765884, 47
Horthing 333908.23
Timestamp
Timestamp 1983-01-03 0000100 Eile Yiew Cells Segments Iools Help
Cell Information
Cell ID 135
Current Value -0.1682
Segment Information
Seqment [0 312768
Current Value <Mane?

Start << 10 <1 15 10 >> End Cancel

Flow Vector Information
Flow Vector ID 0.0
Heading 0.0
Gradient 0,0

Hide

Figure 8.15 RSM animation Cell Colorflood map using Results Viewer
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36. Run the Inundation Report Tool. The Inundation ReportTool calculates a stage-duration
graph.

e Under the Output Graphics Menu on the RSM GUI, select the Inundation Report
Tool

e From inside the lab8_RSMtoolbar folder, select c111_calib.nc

e From the inundation subfolder, select obs_cells.csv and landuse.csvV files
as input for running the Inundation tool

e Make sure Jan 1, 1983 is set as start dates and Dec 31, 1983 is set for all end dates.
Click the Generate Report button to run the tool

e View the ascii report file, quit, do not save it, and then the PDF graphic will be
displayed.

e Save the Adobe PDF output file to your lab8 RSMtoo lbar folder and call it
inundation.pdf (see Fig. 8.16)

Area2 - Hydrograph

Elevation (Feet NGVD)

1 1 1 \ 1 1
Feb 1983 Mar 1983 May 1983 Jul 1983 Aug 1983 Oct 1983 Dec 1983

Area2 - Stage Duration

Ponding Depth

Percent of Time Depth is Equaled or Exceeded

Figure 8.16 Output from the Inundation Report Tool

37. Run Vector Flow Animation

e Under the Output Graphics Menu, start the Presentation Graphics Tool. The first
menu will prompt you to browse to a NetCDF file and there is an option to include a flow
vector type. The flow vector output must exist in the NetCDF file. Browse to the
lab8 RSMtoolbar folder and select the C111 PIR1_Alt2Db.nc file

¢ In the Settings menu, select None as the Vector Choice and click Next
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e The next menu will appear (see Fig. 8.17), offering several settings to create the
animation. The first item is to browse to a folder where your output will be saved.
e Make the following additional menu choices:

e Show Mesh Border: Uncheck box

e Flow Vectors: Check box for None

e Flow Vector Scale Factor:  Enter 1

e Flow Vector Grid Size: Enter 25

e Color Flood Minimum: Enter O

e Color Flood Maximum: Enter 5

e Select Data to Animate: Check box for PondDepth

e Timestep Type: Check box for Day of Month

e Day of Month: Select 31 (end of month) from dropdown menu
e Color Ramp: Check box for Color Ramp 3

¢ Using the left mouse button, select the first timestep on 1983-01-01 and then scroll
down to the last timestep on 1983-12-31 and select using the left mouse button.
e Click the Generate button to generate the animation

- Presentation Graphics i ] B3

Save Pathname Ifnwfoomdata_wsfnwfool Browse... |

Show Mesh Borders

Flow Yectors < Mone % Shaded -+ Scaled

Flow Yector Scale Factor 1"1 ﬂ
Flow Yector Grid Size ﬂ|25 ﬂ
Color Flood Minimum (O

Color Flood Maximum |5

Select Data to Animate <~ ComputedHead # PondDepth < PondingDepth < Mone

Timestep Type < Increment  # Day of Month

Incrementi Day of Momth 31 (end of month) —dl
. 1

Colormap <~ 2 I

v3ﬁ

Select Start and Stop Timesteps

305: 1983-12-22 0000300 I
3061 1983-12-23 0000300
367y 1983-12-24 00300300
368: 1983-12-25 00300200
363: 1983-12-26 0000200
3601 1983-12-27 00100300
361: 1983-12-28 0000300

+ 1983-12-29 00300300

~|

Back | Generate | Cancel |

Figure 8.17 Menu for Presentation Graphics tool
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Output from this tool will display the animation viewer in a browser (Fig. 8.18).

¢ Click the Play button to start the animation

g G Viewer - Konqueror (on whavomoray S Y
Location Edit View Go Bookmarks Tools Settings Window Help
Lot POBCERE[IGE S
B Location: ‘E] /nw/oomdata_ws/nw/com/sfrsm/workdirs/INTERNAL TRAINING/labs/lab8 RSMtoolbar/animation/rmiessau.html ‘V] g
Play speed in Millisecs: (1000 || <<PRev || PLAY> || |sToP| H NEXT>> | Timestep #: |30 | I
xle5
a44f T T T T
42+
5.0
4.0 EE
25
38
1.25
o
£
;g 36 I
2 0.0
34r Timestep: 30
Date: 1984-01-31 00:00:00
3.2 Variable Name: PondDepth
Units: FT
30/ | NC File: C111_PIR1_Alt2Db.nc
2.81 E
Ta Te 78 an 2 2 A 26 aa 0n
N ] 53]
Page loaded.

Figure 8.18 Output from RSM GUI Presentation Graphics Tool
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Answers for Lab 8

Exercise 8.1.1
38. three attributes output from each HPM

e water content
e water supply
e runoff

differences in irrigation volume for different HPMs

e Spring Rice seepage irrigation volume is steady, but in relatively small amounts
compared to the other crops. Fall rice is similar but with two large flooding cycles
before the fall season.

o Citrus is irrigated periodically (nearly biweekly), with relatively large amounts of water.

e Spring tomatoes have smaller weekly irrigations. Fall tomatoes also seem to follow this
pattern.

e Sugar uses a small amount of water

differences in runoff volume for different HPMs

e Generally, most runoff (excess water) occurs in late summer. Also, runoff is generally
more sporadic (less steady) than irrigation, and comes in pulses. Rice and citrus have
the highest runoff rates of the crops analyzed.

Exercise 8.1.2

Compare results with those in the 1ab8_RSMtoolbar directory

Exercise 8.2.1

Compare results with those in the 1ab8_RSMtoolbar directory

Exercise 8.2.2

Compare results with those in the 1ab8_RSMtoolbar directory

Exercise 8.3.1

Compare results with those in the 1ab8_RSMtoolbar directory

Exercise 8.4.1

Compare results with those in the lab8_RSMtoolbar directory

Exercise 8.4.2

Compare results with those in the 1ab8_RSMtoolbar directory
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ColorMmMaP=...cceviiiiiiiiiieieeeeeeeeeeeeeee e 69 HINT e 77
condensed report........ccceeeeeeeeevveeiininnnnnnn. 65 historical data............... 4,46, 50, 74, 76, 77
conductivity, see also hydraulic how to
(o70] 00 [0 10111V, | VR 4,11 calculate statistics using a command line
control.........cc...... 27,37, 46, 47,50, 76, 77 Python script .......oovviiiiiiiieiiii, 75
1112 46, 50, 76, 77 calculate the flow across a transect.... 71
CONVEYANCE ...covviieeeeiiiaeeeeniiaaeeeennaeeaeees 11 calculate water budgets................ 64, 66
CSV i 46, 52, 63 convert feet to inches..........ccccvvvennn. 65
data processing utilities ............ccccceeeeee 63 create a water budget..........ccc......c. 64
data to animate = ComputedHead.......... 69 create global variables........................ 68
datasetS.....coccvveiiiiiiiiii e, 46, 77 create head monitors foracell ........... 64
Day of Month ......cccooeeiiiiiiiciiee e, 80 create plots using a command line
default values ..........ccccceeeeiiiiiiiiiiii. 71 Python script .......oovvviiiiiiieii, 75
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determine the groundwater flow as

recharge or loss from a marsh......... 71
determine the volume of sheet flow
across amarsh.......ccooceeeeee, 71
display an animation ............ccccccceeennn. 81
display the animation viewer in a
Prowser.......oooviviiii 81
EXport aPNG......ccoooiviiiiiieieie 78
format a report to summarize all (raw)
data ... 65
process model output........ 41, 60, 64, 65

produce calibration plots and statistics 74
use command line post-processing utility

for calculating water budgets........... 64
HPM ... 28, 62, 63, 64, 66, 83
afsirs Citrus........ccccccceeeeeeee e, 64, 67
NUD ..o, 28
7= 11 63
water budget ..., 62, 66
HSE ..o 21, 63
Hydrologic Process Module, see also HPM
...................................................... 64, 66
Hydrologic Simulation Engine, see also
HSE ..o 20, 63
impoundment...........coovveiiiiiinne e 64
INnCrement=.......ccoooviiiiiiiii e 69
INndex TOOl......cccooeviiiiiie e, 36
INFIOW .o 63
inflow/outflows ..., 63
input for running the Inundation tool ....... 79
iNUNAAtioN .......ccoeeeieeeeeee e 51,79
Inundation ToOl........ccccevvvevnrinnnnns 61, 74, 78
irrigation volume ............ccccceeeeeeeee, 64, 83
irrigation, see also HPM ............. 64, 67, 83
Julian date conversion...................... 44, 65
JUNCLIONMONITON .o 63
[AKE ..o, 64
lakemonitor, see also monitor................. 63
[aNdUSE......ovvieiiieeiie e 51,79
levdrytosegflow..............cevveeiiiiiiiiiiiiinnee, 63
[EVEE.....oieeeeee e 52
levee seepage, see also seepage........... 52
LiNUX..oooioeiieeeeeeee e, 2,10, 42, 60
Look Up Range.........ccccceevnininnnnnnnn. 29,78
Main Interface for the Transect Tool....... 71
main XML file...........oooiiiiiiiiii 63
make, see makefile..................... 1,21, 36
makePlots.py, see also Python......... 74,75

mean squared error............oceeeeevvnenns 74,75

mesh .....6, 7, 24, 26, 27, 32, 36, 37, 39, 71
NOAE.....cuviieieeiieiiiiie e 39,63,71,72

minimize the root mean squared error
(RMSE) and Bias......cccoeeeeeeveeeviiinnnnnnn. 74

model input, see input data....................... 4

model output, see output data. 3, 8, 23, 27,
31, 32,41, 42, 43, 60, 66

model parameters ........cccovveeeieiiiiiiiiiinnnnnn. 5
MONILON ...vvvvveviiiiiiiiiinnns 8, 11, 56, 61, 63, 68
basinmonitor ...........cccooeiiiiiiiiiiii. 63
PCMONITOr ... 63
global........cooviiis 61, 63, 68
HPM...oiiiiiiiiiiiiiiiiieeeeeeeeeee 63, 64
impoundment..........ccceeeeeeeiiiiiiiiiinnn. 63
WaLEIMOVET .....ccvviiieeeeeie e 63
WECU .ot 63
Month format option ...........cccceeeeevvveennnns 65
multiplier option ..........ccceeeeiiiiiiiiinnnnes 44, 65
Multiply the output............ceeeiiieiiiiennns 65
Nash-Sutcliffe efficiency..............ccc.... 74
NEIWOIK.....ovveiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 2,54
NOLE ... 2,24, 28, 32, 36, 62, 69
observation file, see also rsmpest.obf...... 4
] 72
OIVECTON ... . 63, 68
output
from RSMGUI ..., 70

output dataz, 3, 4, 5, 6, 7, 8, 12, 14, 15, 21,
26, 33, 36, 37, 38, 39, 42, 43, 44, 46, 47,
49, 52, 61, 63, 64, 65, 66, 67, 68, 69, 72,
74,75,76,77,78,79, 80, 83

computed heads ...........cccoevvvvviininnnnn. 70
DSS .o 76
flow vectors...... 25, 27,29, 37,47, 70, 80
spatial data and animations................ 68

water budget...28, 39, 42, 44, 52, 59, 60,
61, 63, 64, 65, 66, 67, 71

output elements.........cccoeeeeeeeiiiiiiiiiiinnnn. 63
Output Graphics menu..................... 69, 76
overbank flow ........cccooeeeeiiiiiiiiiiiiieeee, 63
pParameter........coooeeveeiiie e 4,5
PEST e, 27,60, 74

plot ...35, 46, 50, 59, 60, 61, 69, 74, 75, 76,
77

[1o] T[0T HP 26, 29, 37,47, 78
post-processing features..............ccc....... 61
post-processing water budgets .............. 63
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Presentation Graphics Tool. 47, 49, 60, 69,
79, 80, 81

PS_ Bl 63
public water supply, see also pws ...... 4,15
PWS oo 15, 16
Python .......oovviiiiiii e, 6,7,74,77
rainfall ... 62, 63
(= VA0 F- L= USSR 72
recharge .......cccceeeveeiiiiiiiece e 64
DSS i@ 64
reference
HSE User Manual ...........cccocoeeevvvennnnns 63
reference ET, see alsOET...................... 63
Regional Simulation Model, see also RSM
.......................................... 1,2,6,61, 63
residual..........eeeeeeeeeieiieeciee e 44
ResultsViewer..........coovvvviiiiiiiiiiieeeeeeiiee 78
RMSE ..., 75
RSM
animation ........ooevvvvviiiiie e 78
geodatabase ...........ceeeeieieeiiiiiiiiinn 7
implementation.............ccccoeeeeeeeeiiininnns 60
RSM GUI. 1, 2,3,5,6,7,9, 20, 21, 42, 43,
44, 56, 57, 61, 63, 64, 65, 68, 71, 76, 78,
79, 81
GIS ToolBar ................ 6,7, 8, 23, 36, 57
toolbar........cccveiiiis 6, 59, 60, 76

RSM, see also Regional Simulation Model
1,2,3,4,5,6,7,8,9, 11, 20, 21, 23, 32,
33, 35, 36, 39, 42, 44, 46, 47, 50, 51, 52,
56, 57, 60, 61, 62, 63, 64, 65, 66, 68, 69,
71,74,75,76,77,78, 79, 81

Select by Attribute from the mesh layer.. 71

Select Data to Animate..........c.cccvveeeenen.. 80
SNV .t 62
SFRSM. oo, 74
SFWMM ..o 46, 50, 74, 77
Show Mesh Border.........cccccouvneeennn.. 69, 80

simulated versus observed stage or flow 74
South Florida Water Management Model,

see also SFWMM ................... 46, 50, 74
spatial data maps...........c.oeeee... 61, 74,78
Speed of the animation ............c.ccccceee. 70
5]z [0 [ 47,50, 51, 60, 76, 79
stage/flow .........coovvviiiiiiiii 76
stage-duration graph ...........ccceevvvvvinnnnnn. 79
start the animation............cccccoveiviiiinnnnnn.. 81
StatistiCS ...vvvvveeiiiieeiis 20, 46, 60, 74, 76
SETUCTUIE v, 6, 54
SWIECNES .oeiiiiiieie e 66
template ... 7
texXt file ..o 36,71,72
time series................. 33, 36, 47,63, 74, 75

state values .......oooceeeeiviiiiiieeeieee, 63

time step.24, 26, 27, 29, 30, 37, 44, 47, 69,
78, 80

TimestepNavigator ..........ccoovvvviiiieneeeeee. 78
to colorflood the display...........cccccee..... 78
Toolbar......cccevvviiiiiiiiiiiieees 6,7,8,57,77
topo, see topography........cccccevvvvnnnn. 63, 68
100] €= 11V/=Tox (o] SRR 63
transect ...........cceeees 39, 40, 63,71, 72,73
transect liNe.........ccccceeeeieeiiiiiieee e 71
transect tool..................... 39,40,71,72,73

Run benchmark ..........ccccccoviiiiiiiiiiiniinnn, 64 Typical output from a transect flowgage. 73
Run Model Tool ...........cccooeeii 59, 60 Typical output from makePlots.py showing
ruNn WBBUD .......coooeiiiiiieee e, 65 simulated and observed time series and
FUN3X3. XM e 64, 66 associated ......coceeviiiiiiiiee e 75
FUNOFf .o, 64, 83 typical output from the makePlots script. 74
SO IOW e 63 unsat, see HPM
SCAlE ..o 47, 69 0] 7= | 64
o 1] o P 75 utilities .....cooeeveneen. 1, 44, 59, 60, 64, 65, 66
SEEPATE ... e iet et 52, 83 vector ............ 27,37,47,59, 61, 68, 69, 79
segment Vector ChoiCe.........covvvvviiiiiiii 79
head........cccooeiiiiiiii e, 60 View graphs ........cccceeeeeeeiiiiiieecee e 75
(0] 11 (o] 63 View Model Results.................... 22,31,71
segmenthead .............c.ceeeeeeiiinnnnn, 63, 68 VIEW reSUIS ....ooovviiiii e 75
segment, see also waterbody volume......ooovvevveiiieeinns 44, 64, 65, 66, 83
segment.........ceeeeeeviinnnnnnn. 26, 29, 60, 64 water balance..........cccccvevvvieiiiee e, 63
Select by Attribute ...........ccceevviiiiiiiiiiiee, 71 water CONteNt...........coevvvvviiiiiiieeeeeeeeeenens 83
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water supply .......ceeeeiiiiiiiiii, 15, 83 WCD

waterbody.... 24, 25, 28, 29, 33, 34, 35, 43, (7o) 11 (o ] 63
44, 60, 63, 64, 65 WCD, see also Water Control District .... 64

VN (=] 01 4101V SRR 63 WEIl.eeiei e, 61, 74
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