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Introduction

The purpose of this tutorial is to illustrate, step-by-step, how to access and use the Arc Hydro
Geoprocessing (GP) tools that are installed by the standard Arc Hydro setup. The installation process
is described in the document “Arc Hydro Tools 1.4 — Tutorial”. This document is targeted to an
experienced water resources ArcGIS user who wants to learn how to use the new geoprocessing tools
in Arc Hydro.

Objective

In this tutorial, the user will perform drainage analysis on a terrain model using the geoprocessing
tools instead of the standard Arc Hydro tools. The utility of the Arc Hydro geoprocessing tools is
demonstrated by building models allowing running workflows in batch mode.

Loading Arc Hydro Tools Toolbox

The Arc Hydro Tools toolbox is installed in the ArcGIS\ArcToolbox\Toolboxes directory as Arc
Hydro Tools.tbx. Refer to the document Arc Hydro Tools 1.4 — Tutorial.pdf for detailed information
on how to install the Arc Hydro tools if it is not already installed. The toolbox can be added in the
ArcToolbox window that is available either in ArcMap or ArcCatalog in not already there.

e Open a new map document in ArcMap or open ArcCatalog.

e Click the Show/Hide ArcToolbox window icon (E) on the Standard toolbar to open
the ArcToolbox window if it is not visible.

e If the Arc Hydro Tools toolbox is not visible, add it by following the steps below:

e Right-click ArcToolbox and select Add Toolbox.

ArcToolbox B
@ ArcToolk
a a0k Mew Toolbox
=43 Anal

[+ Cart
Bl a Environments. ..

a Com =t
a Cowt |T Hide Locked Tools
D —
G-&8 Dat:  Save Settings N
a Geny Load Settings »
a (e

% Linear Referencing Tools
% Multidimension Tools
% Mebwork Analyst Tools
% Samples

% Server Tools

% Spatial Analyst Tools
% Spatial Statistics Tools
% Tracking Analyst Tools

Favarites I Index I Searchl Hesultsl

Browse to the ArcGIS toolboxes location (e.g. C:\Program
Files\ArcGIS\ArcToolbox\Toolboxes), select Arc Hydro Tools and click Open.
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Add Toolbox

Laak in: ICI Toolbares

&l 30 Analyst Tools

&l Analysis Tools

v iare Hydro Tools

el Cartography Tools

5 Conversion Tools

Gl Data Interoperability Tools
Gl Cata Management Toals

il Geocoding Tools

il Geostatistical Analyst Tools

=l =] oolselm] =
@B Linear Referencing Tooks
& Multidimension Tools
aNetwork Analyst Tools
&Samples
&Server Tools

&Spatial Analyst Tools
aSpatial Statistics Tools
aTrackJng analyst Tools

Name: |.f-‘n.rc: Hydro Taok:

Show of type: ITDDIbD:-:es

oo ]
j Cancel |

The Arc Hydro Tools toolbox is added to the list of available toolboxes.

ArcToolbox

3

F

&
S
&

&
&
&

[~ [~ [E

T[] F

£% ArcToolbox A
+- 8 30 Analyst Tools
+- & Analysis Tools

g Arc Hydro Setup

& Cartography Tools
& Conversion Tools
& Data Interoperability Tools

& Data Management Tools
PRl S U PR T P

Aktribuke Tools

215 Diata Exchange

HaH Modeling

Terrain Morphology

Tetrain Preprocessing

Terrain Preprocessing Workflows
Likility

Favorites ||nu:|e:-: I Search] Hesults]

e Right-click ArcToolbox

and select Save Settings > To Default.
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Accessing the Arc Hydro Geoprocessing Tools Help

ArcToolbox X
~

@ ArCTmlh’\u
RN New Toolbox |
#+&,  Add Toobox...
S t
oy Environments...
@[, Hide Locked Tooks
G
el J|  Save Settings » To Fe...
<@ Load Settings » To Default
¥ ai
+- @ Geostatistical Analyst Tools
+-&h Linear Referencing Tools
+- & Muttidimension Tools
T T sy _

The online help for the Arc Hydro Geoprocessing tools is accessed in the same way as the standard

ArcGIS Geoprocessing tools:
o By right-clicking the tool/model of interest and selecting Help in the context menu.

- &

Terrain Preprocessing

A+ Assign Stre QOpen...

" Burn Strea Batch
A Catchmen -

#* Catchmen

& Combine &

A DEMReco = SOPY
A Drainage L ¥ Delete
# Drainage L

#* Drainage F

#* Flow Accur

A Flow Direc!

7+ Flow Direct Properties...

e By opening the tool user interface and clicking the Tool Help button at the bottom of the right
panel.

* Adjoint Catchment Processing,

Input Drainage Line Adjoint Catchment Processing =

| DrainageLine x| =

Input Catchment Generates the aggregated upstream catchments from the

[ Catchment = = “Catchment” feature class. For each catchment that is nat a

O ————— head catchment, a polygon representing the whole upstream

'_3_ J - area draining to its inlet point is constructed and stored in a

| AdjainCatchment L= feature class that has an "Adjoint Catchment” tag. This
feature class is used to speed up the point delineation .
process. w

QK | Cancel | Environments. .. | %< Hide Help | Tool Help |

EEX

The first page accessed after clicking on Tool Help describes the parameters used by the tool. The link
Learn more about how... on the page allows accessing a page describing in more details what the tool

does.
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Arc Hydro Tools Configuration

The standard Arc Hydro tools available in the Arc Hydro toolbar read their configuration from a XML
file associated to the map document. This configuration is loaded from the template
ArcHydroTools.xml configuration file stored in the ArcHydro9\bin folder.

Note

The raster and vector locations are not explicitly set in a new unsaved map document and in
ArcCatalog. The geoprocessing tools will use in that case the standard Current Workspace for both
those locations. This workspace may be set by right-clicking ArcToolbox and selecting Environments
> General Settings.
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Arc Hydro Setup

This section describes how to setup non default Arc Hydro target locations used by the Arc Hydro
tools. By default, the tools will create the default target vector and raster locations if they do not
already exist and the user will not need to use this toolset.

1. Set Target Locations

This tool allows setting the target vector and raster locations in the XML in ArcMap as well as
creating these workspaces if they do not already exist in both ArcMap and ArcCatalog.

e The vector location may be set to a personal (existing or not) geodatabase or to a
remote geodatabase. The tool will generate the unique ID table in that database if they
do not already exist.

e The raster location must be set to a file geodatabase (existing or not) or to a directory.

In ArcMap, the tool can work with multiple applications (Arc Hydro, GeoHMS, etc.). The Application
Name input allows specifying the application to update (“HydroConfig” for Arc Hydro).

e Double click Arc Hydro Setup > Set Target Locations.

e Select HydroConfig as Application Name and select the active dataframe name (e.g.
“Layers”) as input Map Name.

e Specify the Raster Location Workspace and the Vector Location Workspace. Click
OK.

* Set Target Locations E][E|E|

Application Mame
| HydroConfig j
Input Map Name

| Lavers ﬂ

Input Rasker Location Workspace
| i Tutorial\Results' GP Tools =
Input YWector Location Workspace

| A TukariallResulks)GPTaolsigpkoals . mdb

&

Ik Cancel Environments. .. Show Help =3
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The tool creates the target locations if they do not already exist. When run from ArcMap, the tool
updates as well the Arc Hydro configuration loaded in memory with these locations.

The RasterLocation and VectorLocation have been set to the specified values under a new MapView
associated to the active dataframe (Layers).

=" XMLViewer, - ApUtilities M{=1/E3

JZEd & 1

Browse | Load | Export Print Help

|E:"-.temp"~tmpEE.tmp.:-ch Gettode

Rasterlocation=MHodeT ype: Typei ame=1:element, Text=C:4ATutarialhB esultz
WGPT ools: R asterlocation

Framework Config/HydraConfig /M apifiews/Layers/ProgFarams/R asterLocation
nChildModesz=1

FramewarkConfig [Framework Canfig) ~
+- DefaultConfig
= HydraCanfig [HydroConfig)

+- Templateiew [Templateifiew]

+- ProgParams

+- Layerkeps

= Mapiews [Mapyiews]

= Lapers [Layers]
= ProgParams

Debug
Feload
Werzion
Merge
E=pF actar
LocationType [LocationT ype]
R asterlocation
VectorLocation
TimeSeneslocation
Schemal atabaselocation
HelpFileM ame
ApFunchions [ApFunctions)

+- ApFunctionConfigs [ApFunctionConfigs)

+-- LogFile [LogFile]

+- DIIPath
+- Aplayers "
Mode R asterLocation has 0 nodez. Total=14160 Path=Framework Config/HydroConfig /b apifie

- [ [ [F
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2. Set Batch Target Locations

The Set Batch Target Locations tool allows creating the target vector location if it does not already
exist as well as setting up and switching to the corresponding Arc Hydro configuration. The tool takes
as input a DEM (grid) that is used to determine the raster location as well as the extent of the feature
dataset created within the vector location.

You are going to use the data with the global tools to test this tool.

e Create a new directory called TestBatch and create the subdirectory 1111. Copy the
grid DataGP\Global\1111\dem into that subdirectory.

o Double-click Arc Hydro Setup > Set Batch Target Locations.

* Set Batch Target Locations E][E|E|
A
Inpuk DEM
|C:'I,Tutnrial'l,Data'l,GInbaI'l,1111'|,|:|em ﬂ =
L
Ik Cancel Environments. .. | Show Help == |

The tool will set the raster location to the directory containing the input DEM and create the target
vector geodatabase in that directory as well as the feature dataset “Layers”. The geodatabase will have
the same name as the directory in which the DEM is located. The tool will update the target location
and vector location in the Arc Hydro configuration loaded in memory in ArcMap so that these
locations are used by default when running the Arc Hydro tools.

I CTuborialiResulksyGPTools! TestBabchi 1111

= I3) TestBatch < [Ddem
=) 1111 2 [infa
3 dem 1111 mdb
1) info Mdem.aux
akch
- 1111
-5 1111.mdb
LH Lavers

APUNIQUEID
LAYERKEYTABLE

+-F dem

1111 directory before processing 1111 directory after processing

The active environment is set to the newly created Arc Hydro configuration.
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ModeName: Value:

C:ATutoriahResultshGPT ools\ T estBatchh 1111

[ Apply ta child nodes OK Cancel

ModeName: Value:

al\ResultsyGPToolsh T estB atchh 111141711 1.mdb

[~ &pply to child nodes OK | Cancel |

¢ Reset the configuration to its default by using the function ApUtilities > Additional
Utilities > Reset Target Locations on the Arc Hydro Tools toolbar.

3. Standard Geoprocessing Configuration

In addition to the specific Arc Hydro configuration, the standard Geoprocessing configuration also
applies (e.g. overwrite outputs, add output to map, etc.) and can be set in ArcMap or ArcCatalog by
using Tools > Options and switching to the Geoprocessing tab. Note that the Display/Temporary data
parameters apply to ArcMap only.
e Inyour map document, select Tools > Options and switch to the Geoprocessing tab.
e Uncheck “Overwrite the outputs of geoprocessing operations”.

o Check “Add results of geoprocessing operations to the display” and click OK.
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Options
Table Of Contents ] Survey Measurement Formats ] Data Interoperability ] General | File Types I Cantents 1 GIS Servers ] Connections ] Metadata ]
General 1 Data Yiew ] Layout iew  Geoprocessing I Tables ] Raster ] Cal ] Geoprocessing ] Tables ] Raster ] can I Diata Interoperability ]
General General
[~ Owvenarite the outputs of geoprocessing operations [™ Dwenarite the oubputs of geoprocessing operations
[ Log geoprocessing operations to a log file: I™ Log geaprocessing operations ko a log file
My Toolboxes My Toolboxes
Specify the location of the My Toolboxes' Folder: Specify the location of the My Toolboxes' folder:
‘ Ci\Documents and Settings\chriz244iapplication Datalf = | CiDocuments and Settingsichri324 4 application DatalE [
Reset Reset
Ervironment Settings Environment Settings
Change the current environment settings. T —— Change the current environment settings. Environmerts. ..
ModelBuilder ModelBuilder
v When connecting elements, display valid parameters when Iv ahen connecting elements, display valid parameters when §
more than one is avaiable. more than one is available, H
Results Management Results Management
Keep results younger than: 2 Weeks - Keep results younger than: Z Weeks -
Display [ Temporary Data
W add results of geoprocessing operations to the display
™ Results are temparary by default
0K Cancel | Apply ‘ Ok Cancel | Apply |

Geoprocessing options in ArcMap (9.3) Geoprocessing options in ArcCatalog (9.3)
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Terrain Preprocessing

This section walks you through the Terrain Preprocessing tools in the geoprocessing environment.
Note that each tool has a corresponding function in the standard Arc Hydro tools toolbar. If you are
already familiar with the Arc Hydro tools, and comfortable with the ArcGIS geoprocessing tools, you
may want to read through the first 2 tools (Level DEM and DEM Reconditioning) as an example of the
Arc Hydro implementation of the geoprocessing tools and then jump to the next section, Terrain
Preprocessing Workflows, to learn more on how building models and performing batch processing
with the tools.

Note

The preprocessing steps to use when preprocessing a terrain depend on the type of the terrain
(dendritic, deranged, i.e. with sinks, combined) and on the type of analysis you want to perform. The
objective of the section below is to step through all the tools, not to describe possible workflows. If
you are interested in learning more about the terrain preprocessing workflows, refer to the document
“Comprehensive terrain preprocessing using Arc Hydro tools”.

You can use the Tutorial data from the DataGP\SanMarcos directory.

1. Level DEM

This tool levels the input Raw DEM by filling the cells covered by each lake up to the Fill Elevation
value defined for that lake polygon.

If you went through the steps in the previous section, you should already have a map called
GPTools.mxd that contains the elevation grid elev_cm from the tutorial data. If you do not, add this
grid into a new map and save this map as GPTools.mxd.

e Add the lakes feature class
DataGP\SanMarcos\SanMarcos.gdb\Hydrography\NHDWaterbody into the Table of
Contents of ArcMap.

e Double-click Terrain Preprocessing > Level DEM.

* Level DEM
Click error and warning icons for mare information E Level DEM
anput Raw DEM
|C:'|,Tut0riaI'|,ResuIts'l,GF‘Tnnls'l,Layers'l,RawDEM ﬂ Levels the DEM by filling
€23 Input Lake Palygon the.Lake polygons up to
- = their FillElev value.
| ZHTutarialiResultst GPToolsigptools, mdbiLayversiLake j
Qukput Level DEM
| Ci\Tutorial\Resulks\GPTools LayersiLevelDEM

w Fill Elervation Field (optional)

=~
[l 4 | Zancel Environments. .. | <= Hide Help | Tool Help
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The default name of the input Raw DEM is constructed by appending to the raster location the name of
the active dataframe in the map as well as the default name associated to the RawDEM tag read from
the configuration.

The default name of the input Lake Polygon is constructed by appending to the vector location the
name of the active dataframe as well as the name associated to the Lake tag read from the
configuration.

The default name of the output Level DEM is constructed by appending to the raster location the name
of the active dataframe as well as the name associated to the LevelDEM tag in the configuration.

The red crosses next to the inputs indicate that these inputs do not exist. You have the option to browse
to locate each input or to use the dropdown list to select one of the available input in the map. Only the
type of data that may be used as input may be selected in the dropdown list (i.e. raster for Raw DEM,
polygon layer for Lake Polygon).

e Select the DEM and Lake Polygon that you have added to the map. Keep the default
output name.

e If the Lake Polygon layer contains a field storing the Fill Elevation for each lake,
select this field as Fill Elevation Field. If this field is not provided, leave the parameter
blank. You need to first select one of the existing fields and then delete it to validate
the blank field. Selecting a blank field will trigger the recomputation of the Fill
Elevation value that will be stored in the LevelElev field. Click OK.

* Level DEM
Input Raw DEM Level DEM
|e|ev_cm j g
Input Lake Polygon Levels the DEM by filling
| MHDWakerbody | g the Lake polygons up to
their FillElev value.

Qubput Lewel DEM
| CihTukorial\Resulks\GPTools\Layers\LevelDEM =
w Fill Elevation Field {optional)

QK | Cancel | Environments...| << Hide Help | Tool Help |

The tool performs the Level DEM step and adds the resulting LevelDEM to the map.

2. DEM Reconditioning

This tool performs the DEM Reconditioning step — it requires as input a DEM and stream feature
class, as well as 4 parameters, and generates as output an AgreeDEM grid.

e Add the stream feature class DataGP\SanMarcos.gdb\Hydrography\NHDFlowline into
the map.

e Double-click Terrain Preprocessing > DEM Reconditioning.
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The default name of the input Raw DEM is set to the grid that was tagged as RawDEM when running
the function Level DEM.

The default name of the input AGREE Stream is constructed by appending to the vector location the
name of the active dataframe as well as the name associated to the AgreeStream tag read from the
configuration.

The default name of the output AGREE DEM is constructed by appending to the raster location the
name of the active dataframe as well as the name associated to the AgreeDEM tag in the configuration.

The red cross next to the input indicates that this input does not exist. You have the option to browse to
locate the input or to use the dropdown list to select one of the available input in the map. Only the
type of data that may be used as input may be selected in the dropdown list (i.e. raster for Raw DEM,
line layer for AGREE Stream).

*'DEM Reconditioning,
Click error and warning icons for more information E DEM Reconditioning
Input Raw DEM
[elev_em - Madifies Digital Elevation
€03 Input AGREE Stream Models (DEMs) by
- = imposing linear features
|C:'l,Tutor|a|'|,Results'l,GPTu:u:-Is'l,gpt-:u:-ls.mdb'l,Layers'l,AgreeStream onto them (burning/fencing)
tumber of Cells For Stream Buffer This function is an
3 implementation of the
Srnooth Drop in Z Units AGREE method developed
10 by Ferdi Hellweger at the
Sharp Drop in 2 Units University of Texas at
1000 Austin in 1997.
Oubpuk AGREE DEM
| CA\Tutorial\Resulks|GPToolsiLayer s| AgreeDEM
[~ Raise Megative Yalues [optional)

o4 | Cancel | Envirnnments...| << Hide Help | Tool Help |

e Select LevelDEM as input RawDEM and NHDFlowline as input AGREE Stream.

The option to Raise Negative Value allows ensuring that the output DEM only contains positive value.
It used to be a requirement for the flow direction function but is not the case anymore — the flow
direction function also works with DEMs having negative elevation values.

e Uncheck “Raise Negative Values” and Click OK.
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B[(=E9

* DEM Reconditioning

Inpuk Raw DEM

| LevalDEM
Input A&GREE Stream

| MHDFlowline

Mumber of Cells for Stream Buffer

| 5
Smooth Drop in 2 Units

| 10
Sharp Drop in 2 Units

| 1000

Qutput AGREE DEM

| CiiTutorial\ResultshGPToolst Laverst AgreeDEM

™ Raise Megative Yalues [optional]

Ok, |

=]

Cancel | Environments...| << Hide Help |

DEM Reconditioning

Muodifies Digital Elevation
Models (DEMs) by
imposing linear features
onto them {burning/fencing).
This function is an
implementation of the
AGREE method developed
by Ferdi Hellweger at the
University of Texas at
Austin in 1997,

Tool Help |

The tool performs the DEM Reconditioning step and adds the resulting AgreeDEM to the map.

e Double-click Terrain Preprocessing > DEM Reconditioning again.

The default output still uses the default setting. The red cross indicates that the output already exists
and cannot be overwritten because of the geoprocessing setting of not allowing overwriting output.

* DEM Reconditioning

Click error and warning icons for more information

Input Raw DEM
| LevalnEM | ﬂ
Input AGREE Skrearn
| HHDFlowline | g
Mumber of Cells For Skream Buffer
5

Smooth Drop in 2 Units

10
Sharp Crop in 2 Units
| 1000

€23 Output AGREE DEM

| A Tuborial\Resultst GPTools) Laverst AgreeDEM

Oubpuk AGREE DEM: Dataset
CiiTutorialiResultshaPTools\LaversiagreeDEM already
exists,

Click. For more detailed information,

Ik ] Cancel ] nironments. ..

<= Hide Help

DEM Reconditioning

Modifies Digital Elevation
Models (DEMs) by
imposing linear features
onto them (burning/fencing).
This function is an
implementation of the
AGREE method developed
by Ferdi Hellweger at the
University of Texas at
Austin in 1997

Tool Help

Note

If the geoprocessing setting was set to “allow overwrite”, then there would be a yellow warning
triangle instead of a red cross indicating that the output already exists but may be overwritten.
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/$,0utput AGREE DEM

|\ Tobarial B e kst SETaalkst] avers) AoresliEM
Oukput AGREE DEM: Dataset
CATutarialiResulks\@PTools\Lavers) AgreeDEM already
exisks,
Click For more detailed information.

e Modify the name of the output to AgreeDEM1 and click OK to generate the new
Agree DEM.

e Double-click Terrain Preprocessing > DEM Reconditioning again.

The default output name read from the configuration has been updated to the last value used for the
output tag.

*'DEM Reconditioning

Click error and warning icons for more information E DEM Reconditioning
Input Raw DEM
[LevelDEM ~] Modifies Digital Elevation
Input AGREE Stream Models (DEMs) by
. = imposing linear features

|NHDFlowine = onto them (burning/fencing).
Murmber of Cells For Stream Buffer This function is an
| 5 implementation of the
Smaoth Drop in Z Units AGREE method developed

10 by Ferdi Hellweger at the
Sharp Drop in Z Units University of Texas at

1000 Austin in 1997.
€23 Output AGREE DEM

| A Tuborial\ResultshGPTools Lavers AgreeDEMI

[ Raise Megative Yalues [optional)

Ok | Cancel | Environments...| <« Hide Help | Tool Help

e Click Cancel to close the form.

3. Assign Stream Slope

This tool allows assigning From and To Elevations to an input stream (line) feature class. The stream
feature class must contain the fields FROM_NODE and TO_NODE that may be populated using the
Generate From/To Node for Lines tool from the Attribute Tools toolset.

e Click Attribute Tools > Generate From/To Node for Lines and select
NHDFlowline as Input Line. Click OK.
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* Generate From/To Node for, Lines |Z||E|E|
M
Input Line — | Generate From/To Node for
[WHDFlowline =l g Lines
Updates the FROM_MODE and TO_NODE
fields for each line feature in the "Ling”
B feature class.
v
< | =
[al'd | Cancel ‘ Ervvironments. .. | <« Hide Help ‘ Tool Help |

The tool creates the fields From_Node and To_Node in the attributes table of NHDFlowline.

& Attributes of NHDFlowline =3
| FCODE | SHAPE_LEHG | EHABLED | Shape_Length | FROM_HODE | TO_HODE | ~
¥ 45003 0046141 T 4044 709457 1 2| =
| 48003 0044625 T 4509 518122 3 2
| 48003 0008707 |T 952129963 4 5
| 48003 0020109 T 2141 938739 B 7
| 45003 0018375 |7 1680273971 E 9
| 45003 001897 [T 2024121017 10 1
| 45008 0012485 | T 1344 713669 7 12
| 45003 0034836 | T 3469 332005 13 14| o
< >
Record:ﬂj 1 ﬁﬂ Show: | all - Selecked Records {0 nutj

e Click Terrain Preprocessing > Assign Stream Slope.

* Assign Stream Slope (- |8 |f5_<|
Input Stream Input Stream
| NHDFlowline ﬂ
High rumber For starting elevation Input line feature layer to which
| 10000 elevations will be assigned.
Elevation drop value
| 10
Ok | Cancel | Environments. ., | << Hide Help | Tool Help |

The parameter “High number for starting elevation” is an arbitrary number that will be used as highest
elevation — elevations along the feature will be decremented by the “elevation drop value”.

e Keep the defaults and click OK to run the tool.

The tool populates the fields FromElev and ToElev in the input stream feature class.
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&# Attributes of NHDF lowline

| ENABLED | Shape_Length | FROM_HODE | TO_HODE FromElev ToElev |~
PT 4944 709457 1 2 10000 9990
T 4509 518122 3 2 10000 9990
T 952 120965 4 5 10000 89490
T 141 936739 B 7 10000 89490
T 1560273971 E 9 10000 89490
T 2024 121017 10 1 10000 89490
T 1344 713863 7 12 2990 2370

T 3469332095 13 14 10000 9930 |
< >

Record: ﬂj 1 ﬁﬂ Shiow: W Selected Records {0 ouk of 557 j

4. Burn Stream Slope

This tool allows burning in a stream slope to force the water to flow in the digitized direction within
the streams. The input steam feature must have the fields FromElev and ToElev populated.

o Double-click Terrain Preprocessing > Burn Stream Slope.
e Select as input DEM the DEM onto which you want to enforce the stream slope (e.g.

AgreeDEM) and as input Stream a line feature class with populated FromElev and
ToElev fields (e.g. NHDFlowline). Click OK.

* Burn Stream Slope

Input DEM Burn Stream Slope

|.¢\greeDEM ﬂ g

Input Stream Burns streams in input DEM with
[NHDFlowine =] g slopes built based on FromElev and

ToElev values in the input Stream
Qutput Stream Sloped DEM P

- feature class.
| CATuborial\Resulkst GPTools\Lavers\StralpDEM =
Qukput Edit Points
| C:\TutorialiResultsiGPToolsigptools. mdbiLayersiEditPoints =

Ok | Cancel | Envirnnments...| << Hide Help | Tool Help |

The tool burns in the stream slope and generates an output “Stream Sloped DEM”. The output
EditPoints feature class is an intermediate layer used in the burn in process.

5. Build Walls

This tool allows building walls onto an input DEM. Two types of walls may be created:

- Outer walls — based on an input polygon feature class (Outer Wall Polygon)
- Inner walls — based on an input polygon, line or point feature class (Inner Wall Feature)
Both types may be built at the same time, but at least one must be selected.
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In addition, a Breach Line feature class may be provided as input, to ensure that they are “breaches” in
the walls allowing the water to flow out.

e Add DataGP\SanMarcos\SanMarcos.gdb\Hydrography\ProjectArea into the Table of
Contents of ArcMap.
o Double-click Terrain Preprocessing > Build Walls.

* Build Walls
Input DEM Build Walls
| StrslpDEM Ra g
Inner Wall Height (DEM Z-Unit) Creates a DEM gnd with external
| 500 and/or internal walls burnt in, except
Irner Wall BuFfer (Mumber of Cells) at the location of the breachlines.

Breachline BuFfer (Mumnber of Cells)
| 0
Cukput Walled DEM

| A Tuboriali ResultshcPTools\Lavers\WalledDEM g
Input Ouker Wall Polygon {optional)

|Prnject.ﬁ.rea j E
Input Inner Wall Feature (optional)

|Pru:uject.ﬂrea LJ ﬂ
Input Breach Line {optional)

| HDFlowline x| ﬂ

Ok | Cancel | Environments. .. | << Hide Help | Tool Help |

e Select as input DEM the elevation grid onto which you want to enforce walls slope

(e.g. StrSIpDEM) and click OK.

Enter the Inner Wall Height. The Outer Wall Height is twice this height.

Enter a buffer (number of cells) for the Inner Walls. Default to 0, i.e. no buffer.

Enter a buffer for the Breach Line. Default to 0, i.e. no buffer.

Specify the name of the output Walled DEM.

Select the Outer Wall Polygon layer (optional, e.g. ProjectArea) to ensure that the

outer boundary of the Catchment feature class matches a specific boundary.

o Select the Inner Wall Feature class (optional, e.g. ProjectArea) to ensure internal
watersheds/catchments boundary match specific input data.

e Select a Breach Line feature class (optional, e.g. NHDFlowline) that contains features
crossing the walls so that the water can flow out.

e Click OK.

Upon successful completion of the process, the “WalledDEM” layer is added to the map.

6. Sink Prescreening

This tool allows prescreening potentials sinks by filling the pits having a drainage area that is smaller
than the specified area threshold and should not be considered as sinks. Prescreening will speed up the
Sink Evaluation because fewer potential sinks will need to be processed.

e Double-click Terrain Preprocessing > Sink Prescreening.
e Select as input Raw DEM the elevation grid (e.g. StrSIpDEM) you want to prescreen
for sinks by filling the potential sinks having a drainage area smaller than the specified
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threshold. Enter a threshold value and specify the names of the output Prefilled DEM
and Sink Grid and click OK.

* Sink Prescreening

Input Raw DEM Sink Prescreening
[ strlpDEM =
Minirurn drainage area For pokential sinks Prescreens the potential sinks in the
| 1000000 input Raw DEM by filling the pits having a
Output PreFilled DEM drain_age area that is smalle_rthan t_he
|C:'I,Tutorial'l,ResuIts'I,GPTDDIs'l,Layers'l,PreFiIIDEM = specified .thrEShDId area. This tool is
: - useful to improve performance when
Oyt Sl e — running the Sink Evaluation taal by
| C:\TutarialiResulks\@PTaols\Layersiink = removing up front the pits that should not
be considered as potential sinks.
< ¥ v
[al'4 | Zancel | Enwironments. .. | << Hide Help | Tool Help |

The tool generates the output Prefilled DEM where all sinks having a drainage area smaller than the
specified threshold have been filled. It also creates the Sink Grid containing all the remaining sinks in
the Prefilled DEM.

7. Sink Evaluation

This tool allows characterizing the sinks and depressions to provide more selection criteria to decide
whether to use the sinks in the analysis.

Note

You may see a warning message when running the tool indicating that the spatial reference of the input
grid does not have a z unit specified and that the tool assumes that the z unit is the same as the linear
unit (Spatial reference does not have z unit. Assuming ZUnit is the same as
linear unit and zfactor = 1).

If the elevations are not in the linear unit of the grid, you need to make sure the projection file
associated to the grid is correct. This file is named prj.adf is located in the grid directory.

e Set Zunits to 100 in the projection file of the PreFillDem if you are using the tutorial
data to indicate that the elevations are in centimeters. Zunits represents the number of
elevation unit in one meter (100 centimeters in 1 meter).
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CEX

File Edit Wiew Insert Formakb  Help

Dl Sk #

FProjection ALLEERS

Datum MNADSS

Gpheroid GR350

Tnits HMETERS

Zunits 100

Xzhift a.o

Tshift a.o

Parameters
29 30 0.0 /% 13t standard parallel
45 30 0.0 /% Znd standard parallel
-96 0 0.0 /* central meridian

23 0 0.0 /* latitude of projection's origin
0.0 /% false easting (meters)
0.0 /* false northing (meters)

IF-:nr Help, press F1 MLIM

e Double-click Terrain Preprocessing > Sink Evaluation.

e Select as input DEM the Prefilled DEM created by the tool Sink Prescreening. Specify
the name of the output Sink Polygon and Sink Drainage Area feature classes and click

OK.
* Sink Evaluation E|[E|E|

Input DEM Sink Evaluation
| PreFilDEM x| @1
Cukput Sink Polvgon Generates and characterizes the
jC:'|,Tut0rial'l,Results'l,GPTnoIs'l,gptools.mdb'l,Layers'l,SinkPoly = Sink Polygon and Sink Dralnage

- = Area feature classes for the input
Qukput Sink Drainage Area DEM
| C:A\Tukorial\ResulkstGPTools\gptools . mdbiLayversiSinkD A = ’

(04 J Cancel J Environments. .. I << Hide Help J Tool Help J

The tool generates the Sink Polygon and Sink Drainage Area feature classes, and characterizes these
features by populating area, depth, etc. so that the user can decide which sinks to retain for the
analysis.

B Attributes of SinkPoly (9 [=] |r‘5_(|
OB.JECTID |Shape *| Shape_Length | Shape_Area | HydrolD | GridiD| DrainiD | IsSink | FillDepth | FillArea | Fill lev| FillElev | DrainArea| A

| 1 [Palygan 120 900 356 1 1 0 023 2700 441 4632| 46343 2025000 =

H 2 [Palygan 120 400 357 2 2 ] 011 2700 153 42071 42082 2700000

H 3 [Palygan 120 400 358 3 3 ] 057 2700 954 407.95) 40852 1134000

N 4 |Palygan 120 400 359 4 4 0 023 2700 360 54108 54136 1466100

N 5 |Palygan 120 400 360 3 5 0 097 3600 1404 51086 51183 3231900

H & [Palygan 120 400 361 5 g ] 007 3600 180 21324) 21331 1316700

H 7 [Palygan 120 400 362 7 7 ] 0.42 000 1998 21043 21085 1158300 v

Record: ﬂj 9 jﬂ Show: W Selected Records {0 out of 355 Selected) Options -
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8. Sink Selection

This tool allows selecting sinks based on various criteria. The sinks meeting the criteria will have their
field IsSink populated with 1.

e Open the Attributes table of SinkPoly and look at the values of the attributes.

e Double-click Terrain Preprocessing > Sink Selection.

* Sink Selection

Input Deranged Pokygon Sink Selection

|SinkPD|y ﬂ g

Minimum Depth {optional) Sets the field 1sSink to 1 for the

| features in the Deranged Polygon

Mirimurn Area {optional) layer that meet the specified

| criteria to be considered as
sinks.

Minirnurn Yolume {optional)

Minimum Drainage Area {optional)

S000000
Owerwribe Selection (opional)
| OVERWRITE_vES |
Ok, J Cancel J Environments. ., | << Hide Help | Tool Help |

e Select as input Deranged Polygon the SinkPoly feature class generated by the Sink
Evaluation tool. Specify one or several selection criteria for the input polygons to be
populated with 1sSink=1, i.e. to be considered as real sinks in the following analyses.

o Select whether to overwrite the existing records having IsSink set to 1 and click OK.

The tool populates the field 1sSink with 1 for the polygons meeting the specified criteria.

E| Attributes of SinkPoly E|E|PZ|
OBJECTID |Shape *| Shape_Length | Shape_Area | HydrolD | GridiD| DrainlD | IsSink | FillDepth | FillArea | FillVol lev| FillElev |DrainArea| ~

H 22 [Polygon 120 ER 377 22 2 0 0.36 5000 1827 30409 30445 2651300

B 23 |Polygon 420 6300 s 23 3 0 002 7200 &1 13114 13116 1180800

H 24 Polygon 1260 42300 7 24 1 o7 78300 4716 16437 | 164.44| 6653700

H 25 Polygon 120 500 3|0 25 5 0 0.04 2700 72 17151 17165 | 1339200

B 26 |Polygon 120 300 381 % % 0 443 24300 43137 200,35 2054] 2507400

H 27 [Polygon 300 3600 3|2 b 1 015 45800 4347 18569  185.84| 5043900

| 25 |Polygon 240 2700 383 28 3 0 0.03 4500 180 176.25 1763 1188900 | v

Record: ﬂj 1 jﬂ Shiow: ’W Selected Records {2 out of 355 Selected) Options =

9. Fill Sinks

This tool fills in the sinks in the input DEM and generates the output Fil grid. The Deranged Polygon
is an optional input that will be ignored if left blank. If it is specified, it will be used to locate the areas
that should not be filled (i.e. real sinks).

You are going to run the tool twice. The first time you will fill all sinks and create a filled grid called
FillAll. The second time you will not fill the real sinks, i.e. the Sink Poly features having IsSink = 1.
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First run

o Double-click Terrain Preprocessing > Fill Sinks.

e Select PreFillDEM as input DEM and rename the output Hydro DEM FilAll.

e Leave Fill Threshold and Input Deranged Polygon blank and click OK.

Note that “Use IsSink field” is used only when a Deranged Polygon is set, to indicate whether to use
only the features having IsSink set to 1.

o

" Fill Sinks

Input DEM

| PrefFillDEM

Qutput Hydro DEM

j C:\TukorialiResulksiGPToalsiLayversiFilal
Fill Threshold {optional)

Input Deranged Polygon {optional)

3
=

J x| = problems.
I UselsSink field [optional]
oK | Cancel | Environments. ., | << Hide Help I Tool Help

B[i=1E

Fill Sinks

Fills sinks in a grid. If a cell is
surrounded by higher elevation
cells, the water is trapped in that
cell and cannot flow. The Fill
Sinks tool modifies the elevation
value to eliminate these

The function fills all the sinks in the input DEM.
o Double-click Terrain Preprocessing > Fill Sinks.

e Select PreFillDEM as input DEM and rename the output Hydro DEM FilSink.

e Select SinkPoly as Input Deranged Polygon and check “Use IsSink field”. Click OK.

* Fill Sinks M=E3
Input DEM Fill Sinks
| PreFilDEM -] EI
Cutput Hydro DEM Fills sinks in a grid. If a cell is
jC:'l,Tutu:uriaI'l,ResuIts'l,GF‘Tu:u:uIs\,Layers'l,ﬁlSink E] surrounded by higher elevation

Fill Threshold {optional)

Input Deranged Polygon {optional)

cells, the water is trapped in that
cell and cannot flow. The Fill
Sinks tool modifies the elevation
value to eliminate these

| sinkPaly x| = problems.
W Usze [35ink field [optional]
QK | Cancel I Environments. ., J << Hide Help I Tool Help I

The tool fills only the sinks having IsSink <> 1, i.e. it does not fill the sink polygons identified as real
sinks that have IsSink = 1.
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10. Flow Direction

This tool computes the flow direction grid for an input Hydro DEM, a DEM that may have modified
by reconditioning, walls building, filling, etc.

o Double-click Terrain Preprocessing > Flow Direction.
e Specify FillAll as input HydroDEM and rename the output flow direction grid

FdrFilled.
o Leave the optional input Outer Wall Polygon blank and click OK.

* Flow Direction E@E|
P

Input Hydro DEM Flow Direction

|Filal | g

Qukput Flovs Direckion Grid

Generates the flow direction gnd

1C:'I,TLItDrial'l,RBSLI|tSII,GF‘TDD|S'I,La'}.-'ErS'I,FdrFi"Ed G w_here_ each cell indicates the

: direction of the steepest descent
Al fram that cell. If an Cuter Wall
| zl & Palygon is specified, the

resulting Flow Direction Grid will
be masked to this feature class
This allows getting nid of the
expanded extent created by the
Build Walls Function.

[a'4 | Cancel | Envirnnments...| <= Hide Help J Tool Help J

o The tool generates the Flow Direction Grid associated to the input Hydro DEM and
adds it to the Table of Contents of ArcMap.

11. Flow Direction with Sinks

This tool generates the Flow Direction Grid for DEMs with sinks and ensures that the water from each
cell within a given sink drainage area flows towards the same location in the sink polygon represented
by a sink point.
o Double-click Terrain Preprocessing > Flow Direction with Sinks.
e Select FilSink as input Hydro DEM, i.e. a filled elevation grid with sinks. Set
SinkPoly as the input Deranged Polygon feature class representing the sinks. Only the
sink features having IsSink set to 1 will be considered as sinks. Set the optional Outer

Wall Polygon to blank.
e Rename the output Flow Direction Grid FdrSink and click OK.
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* Flow Direction with Sinks

Input Hydro DEM Flow Direction with
[Filzink | ﬂ Sinks
Input Deranged Palygon
| SinkPoly | ﬂ Generates the Flow Direction
utput Flaw Direction Grid grid for a filled DEM with u_nﬁlled
| CATuborial\Resultsh GPTools\Layersi Fdr3ink g g;r?orlg;andg F;DJ‘AC’EDC”;;' (:n?hlrilgka}
Output Sirk Point deranged polygon to flow toward
|C:'l,TutnriaI'l,ResuIts'l,GPTDDIs'l,gptnnIs.mdb'l,Layers'l,SinkPnint g a sink point located within the
Qutput Sink Link Grid deranged polygon.
| CATuborial\Resultsh GPTools\Layverst SinkLnk g
Cutput Sink Watershed arid
| C:\Tukorial\Results\GPTools\Layersi Sinkw'shd ﬂ
Input QOuber w'all Polygon (optional)
| - B

Ok | Cancel | Environments. ., | << Hide Help | Tool Help |

The tool generates the output Flow Direction Grid as well as the output Sink Point feature class, Sink
Link Grid and Sink Watershed Grid. The Sink Point feature class stores the point toward which each
cell within a sink will flow. The Sink Link Grid is a grid where each sink has a unique identifier. Sink
Watershed Grid is a grid representing the drainage areas for each sink. It may be used later in the
analysis to define the areas where the drainage lines should not be created.

12. Flow Accumulation

This tool generates the Flow Accumulation grid associated to the input flow direction grid: each cell in
the flow accumulation grid stores the number of cells located upstream of that cell.

e Double-click Terrain Preprocessing > Flow Accumulation.

e Select FdrFilled as input Flow Direction Grid. Click OK.

o The tool generates the output flow accumulation grid and adds it to the map.

* Flow Accumulation E|@@
Input Flow Direction Grid Flow Accumulation
[FrFilled 1 g
Cutput Flow Accumulation Grid Computes the flow accumulation grid that
[\ TutorialiResults\GPTaols\LayersiFac g contains the accumulated number of cells
upstream of a cell, for each cell in the input flow

direction grid.

Cancel Ervironments. ,, J << Hide Help I Tool Help
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13. Stream Definition

This tool generates the stream grid for an input flow accumulation grid and a threshold. Unlike the
related function in the standard Arc Hydro tools, you need to specify the threshold in number of cells
defining where a stream should start without any feedback from the function. The recommended value
is usually around 1% of the maximum flow accumulation value.

e Double-click Terrain Preprocessing > Stream Definition.
e Select Fac as input Flow Accumulation Grid and specify a threshold that is

approximately 1% of the maximum value of the Flow Accumulation grid (i.e. 40,000
for the tutorial data). Click OK.

* Stream Definition E]E| g|

Input Flow Accumulation Grid Stream Definition

|Fac x| =

Mumber of cells ko define stream Takes a flow accumulation grid as input and
| 40000 creates a Stream Grid for a user-defined
Oukput Stream Grid threshold. This threshold is defined as a

| CiTutaorial\Results\GPToolsiLaversi Sty = number of cells.

Area Sgkm to define stream (optional)

| 36

< »

ok | Cancel Environments. .. << Hide Help Tool Help

The tool generates the output stream grid and adds it to the map.

14. Stream Segmentation

This tool generates the stream link grid for an input stream grid and flow direction grid. All cells in a
given link segment have the same value that uniquely identify the segment.

e Double-click Terrain Preprocessing > Stream Segmentation.

e Specify the input stream grid and flow direction grid and the output stream link grid,
and keep the optional Sink Watershed Grid and Sink Link Grid inputs blank.

Notes
o If you do not want to create stream links (and hence drainage lines later on) within the
sinks, specify an input Sink Link Grid.
e If you do not want to create stream links within the drainage areas of the sinks, specify
an input Sink Watershed Grid.
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* Stream Segmentation

Input Stream Grid Stream Segmentation

| ste -]

Input Flow Direckion Grid Creates a grid of stream segments that have a
[FerFiled | unique identification.

Cukput Skream Link, arid

| C:A Tutarial\Resulks\GPTools\ Laversi StrLnk

Input Sink. Watershed Grid (optional)

| =

Input Sink. Link Grid {optional)

l =
a4 | Cancel | Environments...| <« Hide Help | Tool Help |

The tool generates the output stream link grid StrLnk and adds it to the map.

15. Flow Direction with Streams

This tool generates the Drainage Line feature class first based on the input Flow Direction Grid. It
subsequently uses the input Stream feature class to add any existing flow splits. This tool may be used
instead of the Stream Definition tool that uses a threshold to generate the Drainage Line. It does not
use a threshold but tries to match as closely as possible the geometry of the input digitized streams.
Another reason to use it instead of the Stream Definition tool is that it allows maintaining flows splits.

This tool edits the input Flow Direction grid to generate an output Stream Sloped Flow Direction grid
that ensures that the water remains within a given stream and does not jump between streams near
confluences. It also generates the output Stream Link Grid required to generate Catchments.

The output Edit Points and HydroRiverPoints feature classes are used in the grid editing process.

Note
The input Stream feature class must contain a populated HydrolD field.

e Double-click Attribute Tools > Assign HydrolD.

o Select NHDFlowline as input feature class and click OK.

* Assign HydrolD

Input Feature ClassiTable Mame ; Assign HydrolD

| HHDFlowline |

[ Owenwnite HydrolD [optional)

Creates HydrolD field if needed and populates it
with the next available HydrolDs.

'

QK J Cancel I Envirnnments...‘ << Hide Help I Tool Help J

The tool creates and populates the HydrolD field in the attributed table of NHDFlowline.

e Double-click Terrain Preprocessing > Flow Direction with Streams.
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e Specify FdrFilled as input Flow Direction Grid and NHDFlowline as input Stream.

o Rename the output StrSIpFdrl, StrLnk1, EditPoints1, HydroRiverPoints1 and
DrainageLinel and click OK.

* Flow Direction with Streams

Input Flow Direction Grid Flow Direction with Streams

| FarFilled | ﬂ

Input Skream Creates a modified Flow Direction Grid and
[MHDFlowline =] g Drainage Line based on an input Flow
Output Stream Sloped Flow Direction Grid Direction Grid and input Stream feature class.
| C A Tukarial\Resulkst GPTaalst Layers|StralpFdrl g

Outpuk Stream Link Grid

| A TukorialResulkst GP Tools| LayersiStrLnkl ﬂ

Dukput Edit Points

| C:hTutorial\Resulkst GPToolst gpkools, mdbiLavers\EditPoinks 1 ﬂ

Zutput HydroRiver Poinks

| C:A TutoriallResulks GPToolst,gpkools, mdbi Laver s\HydroRiverPoinks 1 =
Output Crainage Line
| i TukorialResulkst GP Tools! gpkools  mdbiLayversiDrainageline 1 =

QI | Cancel | Environments...‘ << Hide Help ‘ Tool Help

The 4 outputs are added into the Table of Contents of ArcMap.

B Attributes of Drainagelinel

OBJECTID* | Shape* | Shape_Length | HydrolD | GridiD | HextDownlD | FROM_NODE | TO_HODE | FeaturelD |~
N 57 |Palyline 11083 006436 767 76T a5 109 110 494
| 58 | Palyline 4772 BR3E33 768 768G 865 111 112 493 |
N 59 |Palyline 23703657949 764 769 865 13 112 432
N G0 | Palyline 5924 406922 770 770 a1 114 115 491
N &1 |Palyline 1079116882 77 77 aa7 16 17 430
N 62 |Paolyline 1688528137 772 772 885 118 119 439
N 63 |Polyline 3154 6298673 773 773 883 120 121 433
N 64 |Palyline 633411255 774 7T a76 a7 122 437
| 65 | Palyline 4373 452378 775 775 864 123 124 486 | o,

Record: 14 j 1 jﬂ Show: W Selected Records (1 out of 550 Selected) Options  ~

The tool also generates the flow split table DrainageLinel_FS that stores additional downstream
connectivity.
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B Attributes of Drainageline1_FS E|r§|rg|

. | OBJECTID* | FEATUREID | HextDowniD | A
7 | i 768 BE6
N 2 764 866
£ 3 B 3 793 o964
B 4 a6 g54 =
! | 5 210 a14
B & 915 509
. | 7 T3 937 h
Record:ﬂj’iljﬂ Shaow: Hj

16. Combine Stream Link and Sink Link

This tool generates the link grid by combining links for dendritic (stream link) and deranged (sink
link) terrains.

e Double-click Terrain Preprocessing > Combine Stream Link and Sink Link.

*' Combine Stream Link and Sink Link

Input Stream Link Grid Combine Stream Link and Sink Link
| strLnk | g
Input Sink Link Grid Generates the combined link grid representing both
[SinkLrk ~| ﬂ dendritic and deranged terrains.
Qukput Link Grid
| C:A Tutorial\Results\GPTools\ LayersiLnk ﬂ
a4 | Zancel | Environments. ., | <= Hide Help | Tool Help |

e Specify the input Stream Link Grid and Sink Link Grid, as well as the output Link
Grid. Click OK.

The tool creates the Sink Link Grid and adds it into the Table of Contents of ArcMap.

17. Catchment Grid Delineation

This tool generates the catchment grid associated to an input flow direction grid and link grid.

e Double-click Terrain Preprocessing > Catchment Grid Delineation.
o Select FdrFilled as input Flow Direction grid and StrLink as input Link Grid. Click
OK.
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* Catchment Grid Delineation |Z||E|E|

Input Flaw Direction Grid Catchment Grid Delineation
| FdrFilled - &
Input Link Grid Creates a grid in which each cell carries a value (grid
[Strink = = code) indicating te which catchment the cell
utpUt Cakchment Grid belongs. The value corresponds to the value carried

P : - by the stream segment that drains that area, defined
|C:'l,TuI:Dr|aI'I,Results'l,GPTDDIs'l,Layers'l,Cat (= in the input Link grid.

Ok | Cancel | Environments...| <« Hide Help | Tool Help |

The tool generates the output catchment grid and adds it to the map.

18. Catchment Polygon Processing

This tool generates the catchment polygon feature classes corresponding to the input catchment grid.

e Double-click Terrain Preprocessing > Catchment Polygon Processing.

* Catchment Polygon Processing |Z||E”5__<|
Input Cakchment Grid Catchment Polygon Processing
[ca I
Cukput Catchment Converts an input catchment grid into a catchment
|C:'l,TutDriaI'I,Results'l,GPTDoIs'l,gptooIs.mdb'l,Layers'l,Catchment palygon feature class.

QK | Cancel | Envirnnments...| << Hide Help | Tool Help |

e Specify the input catchment grid and output catchment polygon feature class. Click
OK.

The tool generates the output catchment polygon feature class and adds it to the map.

B Attributes of Catchment |'._||'E|E|
OBJECTID * | Shape * | GRIDCODE | Shape_Length |  Shape_Area | HydrolD | GridiD |4
. 1 |Palygon 1 Favan 1.38075300.000002 1261 1
| 2 |Palygon 2 120840 |  263518500.000002 1262 2l
| 3 |Palygaon 3 36720 36160200 1263 3
| 4 |Palygan 4 79260 95192100 1264 4
. 4 |Palygaon H 105300 178023600 1265 H
. 6 Palygon 5] 73380 98660700.000002 1266 5]
. 7 |Palygon 7 138600 211219200.000003 1267 7
. & Palygon 5] 54780 58324700.000002 1268 5]
| 9 Palygaon 9 G3660 56119399.999399 1269 9
Record: ﬂj 18 jﬂ Shi; W Selected Records {0 ouk of 51 Selected) j
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19. Drainage Line Processing

This tool generates the drainage line feature class associated to an input stream link grid and flow
direction grid.

e Double-click Terrain Preprocessing > Drainage Line Processing.
e Select StrLnk as input Stream Link Grid and FdrFilled as input Flow Direction Grid.
Rename the output DrainageLine and click OK.

* Drainage Line Processing |'L||'E|E|
; ’ - . . A
Input Stream Link Grid Drainage Line Processing =
| stririk. ~| =
Input: Flow Direction Grid Converts the input Stream Link grid into a
[FdrFilled - = Drainage Line feature class. Each line in the
Mo Treenmline feature class carries the identifier of the
P J - catchment in which it resides and how it
|C:'I,Tutorial'l,Results'l,GPTooIs'l,gptooIs.mdb'l,Layers'l,DrainageLine = connects to its downstream features.
!
[o]'4 | Cancel ‘ Ervironments. .. ‘ <« Hide Help | Toaol Help |

Attributes of Drainageline |Z||E|El

OBJECTID *| Shape * | ARCID | GRID_CODE | FROM_NODE | TO_HODE | Shape_Length | HydrolD | GridiD | HextDownlD |
| 1 |Palyline 1 3 3 2 340918631 1312 3 1314 | —
| 2 |Palyline 2 1 1 2 16035 42656 1313 1 1314
| 3 |Palyline 3 2 2 5 44230331137 1314 2 137
| 4 |Palyline 4 5 B 5 PEGE0.1 61236 1315 5 137
| 5 |Palyline 5 B 4 7 14677 R644 1316 B 1330
| & |Palyline B 4 5 11 17504 857002 1317 4 1320

7 |Palyline 7 10 9 11 F1E7 203461 1315 10 1320 | %
Record: ﬂj 15 jﬂ Shiow: W Selecked Records {0 ouk of 51 Selected) Oplions -

20. Adjoint Catchment Processing

This tool generates the adjoint catchment polygon feature class associated to an input catchment and
drainage line feature classes.

e Double-click Terrain Preprocessing > Adjoint Catchment Processing and click
OK.
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* Adjoint Catchment Processing

Input Drainage Line Adjoint Catchment Processing

| DrainageLine j =

Input Cabchment Generates the aggregated upstream catchments from the
[ catchment ~| & "Catchment” feature class. For each catchment that is not

. a head catchment. a polygon representing the whole
BrIE Ac.l]olnt Catchment — = upstream area draining to its inlet point is constructed and
|C:'I,Tutorlal'l,ResuIts'l,GF‘TooIs'l,gptooIs.mdb'l,Layers'l,Ad]mntCatchment stored in a feature class that has an "Adjoint Catchment”
tag. This feature class is used to speed up the point
delineation process.

(o] 4 | Cancel | Environments...| << Hide Help | Tool Help |

The tool generates the output adjoint catchment polygon feature class and adds it to the map. The field
DrainlD stores the HydrolD of the associated Catchment.

B Attributes of AdjointCatchment E|@|Pg|
| oBJECTID* | Shape* | Shape_Length |  Shape_Area GridiD | HydrolD | DrainlD | A
3 1 | Palygon 67540000002 | 174235499.997892 2 1363 1262
N 2 |Polygon 175560.00001 | 616077900.000411 4 1364 1264
B 3 |Polygon 210300.000008 | 751035599.999955 8 1365 1268
B 4 |Polygon f0119.999331 92359799 999545 14 1366 1274
B 5 |Polygon 64659999999 | 183293999.999205 15 1367 1275
B 6 |Polygon 105760.000002 | 288476100.000093 17 1368 1277
| 7 |Polygon 243480000008 | 9195209999957 44 7 1369 1267
Record: ﬂj 1 ﬁﬂ Shi; W Selecked Records {0 ouk of 25 Selecked) j

The tool also creates and populates the field NextDownlID in the Catchment feature class with the
HydrolD of the next downstream Catchment. It also creates the flow split table Catchment_FS that
stores the additional connectivity. This table is created empty as there is no flow split in the input
Drainage Line feature class.

The tool populates the field DrainID in the Drainage Line feature class with the HydrolD of its
associated Catchment.

21. Drainage Point Processing

This tool generates the drainage point feature class associated to an input catchment feature class and
flow accumulation grid. Drainage Point features represent the location of the cell with the maximum
flow accumulation value within each catchment.

e Double-click Terrain Preprocessing > Drainage Point Processing and click OK.
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* Drainage Point Processing

Input Flaw sccurulation Grid Drainage Point Processing

|Fac j

Input Cabchment Grid Creates a drainage point at the most downstream point in
|Cat ﬂ the catchment (center of a grid cell with the largest value

Input Cabchment in the flow accumulation grid for that catchment).

|Catchment j

Qukpuk Drainage Poink
| A TukorialiResultsGPTools gptools. mdbiLaverst DrainagePoint

(o] 4 | Cancel | Environments...| << Hide Help | Tool Help |

The tool generates the output Drainage Point feature class and adds it to the map. The DrainlD field
stores the HydrolD of the associated Catchment.

E| Attributes of DrainagePoint |Z||E|E|

OBJECTID* | Shape* | DRAINID | GRIDID | HYDROID | ~

N 1 |Point 1261 1 1385 | —
N 2 |Point 1263 3 1389
N % |Point 1262 2 1390
N 4 |Point 1265 ] 1391
N 5 |Point 1266 B 1392
N £ |Point 1268 ] 1393

7 |Point 1264 4 1394 | ¥

Record:ﬂjﬁﬁﬂ Shia: W Selected j

e Save your map and close your map document.

Note

After closing the map, you may want to cleanup your windows temp location from the temporary grids
and vectors created by the tools. This location defaults to C:\Documents and Settings\username\Local
Settings\Temp
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Terrain Preprocessing Workflows

The Terrain Preprocessing Workflows toolset contains one model named Basic Dendritic Terrain
Processing as an example of a model that strings together some of the Terrain Preprocessing tools and
allows performing a dendritic terrain preprocessing workflow.

= % Terrain Preprocessing Workl
S Basic Dendritic Terrain Processing
#* Bakch Processing

Note
Additional examples of workflows that apply to diverse types of terrains are provided in the document
“Comprehensive terrain preprocessing using Arc Hydro tools”.

1. Basic Dendritic Terrain Processing

e Open a new map and add the filled DEM grid “filall”’grid from the DataGP\Model
folder. Add the Arc Hydro Tools toolbox if needed and save the map as Model.mxd
for example.

¢ Right-click Terrain Preprocessing Workflows > Basic Dendritic Terrain
Processing and select Open.

The model requires 2 input parameters: a filled DEM and the number of cells defining a stream. This
threshold is used in the model to define the stream grid from the flow accumulation grid.

*= Basic Dendritic Terrain Processing

i warning i i j -~ . e .
Click error and warning icons for mere information [x] Basic Dendritic Terrain

€ Fi Processing
| CiiTutorial\ResulkshaP Tools Model\LaversiFil {

T =N — Perfarms the steps to preprocess a dendritic
| 5000 terrain {i.e. no sinks).

Ok | Cancel | Envir-:-nments...| << Hide Help | Tool Help |

e Click Cancel to close the form and right-click Batch Terrain Preprocessing > Basic
Dendritic Terrain Processing and select Edit to display the model.
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#** Basic Dendritic Terrain Processing

Model Edit View Window Help
H 8| s|m@l ¥ slml:] alolel=) ye] o
~
P
Fﬁw I{:w S|£ﬂm
Direction Fdr Accumulation Definition
DrainagePoint Drainé Puint
Processing
Drai Z Drain!t;e Line, Sﬂé‘ém
rainageline & i
Processing Segmentation
Cat ent
Cat Grid StrLnk
Delineation
Catgfffhent A\ifainl
Polygon Catch AdjointCatchment
Processing Processing
v
< 2

¢ Right-click Fil and select Open. Browse to an input Filled DEM grid FilAll and click
OK. Select Model > Validate Entire Model.

** Basic Dendritic Terrain Processing

Model Edit View Window Help
H 8| & ¢ slms] alnielE v o
~
P
P
Fﬁw I&w Stream
Direction Accumulation Definition
Drainé Paint
Processing
Drﬂing;e Line| Sgﬂm
Processing Segmentation
Catgiftnent
Grid
Delineation
Catgfithent Adﬁim
Pnlygqn Catchment
Processing Processing
v
< |

July 2010 36



Arc Hydro GP Tools v1.4 — Tutorial

e Right-click Number of cells and select an appropriate threshold for the input filled
DEM (e.g. 40,000 if you are using the tutorial data). Click OK.

¢ Right-click and open each data in the green circles. Remove the full path and keep
only the name of the output data. If the full path is set, the tool will generate the data
in that location. If it is not set, it will use the default target vector/raster location set in
the environment.

Fac

| C:\Tutorial\Results\GP Tools\Lavers|Fac | fac
v v
ok | Cancel | Apply | Show Help == | 0 | Cancel | Apply | Show Help == |

e  After resetting the data paths, select Model > Run or click the arrow on the toolbar to
run the model.

e The execution processes through each step — the tool currently being run is displayed
in red.

e Close the model without saving the changes after completion of the run.

The following data is generated and added into the Table of Contents of ArcMap:

SE= Layers
- @ i Tukorial\Results\GPTools\Modelmodel . mdb

= @ Layers

+ [ DrainagePoint

+ [ Drainageling

+ [ AdjoinkCatchrment

+ [ Cakchment

Drainageline_F5

Catchment_F5

it Tukorial\Results\GPTools\Model\Lavers!,

cak

skrlnk

str

Fac

Fdr

S TukorialiDataGPiytodel,
v Filall

REEEE

i

+@+++++@
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Note
You may need to add the table Catchment_FS manually.
e Save your map and close ArcMap.

2. Batch Processing

The Batch Processing tool allows running a model in batch mode. It will run the model for each
subdirectory within the global location specified as input parameter by the user. The batch tool is
configured by default to run with the Basic Dendritic Terrain Processing model.

You are going to use the tutorial data from the DataGP\Global directory.

e Copy the DataGP\Global directory into the location where you want to create your
data (e.g. Results\GPTools).

e This directory contains 4 subdirectories (1111, 2222, 3333 and 4444) that each
contains an elevation grid (dem) and a filled elevation grid (fil).

—|-{_] &PTools
—-[L] Global
-0 1111
+ - dem
+ @ Fil
-] zzzz
+ - dem
+ @ Fil
-1 3333
+-FH dem
+-E] Fi
-0 4444
+ ] dem
+ - il

The dem is the original elevation grid for each area considered and the fil grid the corresponding filled
elevation grid. The fil elevation is the input grid used by the previous workflow. The batch process
allows applying the workflow to each fil grid and generating the preprocessed data for each
subdirectory in batch mode. Note that the same threshold will be used to generate the stream grid for
each study area (e.g. 10000 cells).
e Open a new map document. You do not need to save the map.
¢ Right-click the model Basin Dendritic Terrain Processing and make sure that none of
the data in green is set using a full path. Remove the path if needed. Close and save
the model if you edited it.
e Double-click Terrain Preprocessing Workflows > Batch Processing.
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* Batch Processing, E@E|
e

Input Global Data Location

| C: Tutorial\Resulks)EPTools) Elobal
Input Madel and Command Line Arguments
| BasicDendriticTerrainProcessing_archydro ¥RASTERLOCATIONSFl 10000

Input Mame of Grid used to set the output Spatial Reference
|Fil

hd

o4 | Zancel | Environments...| Show Help == |

e Browse to the global location containing the subdirectories to process. Each
subdirectory must contain the inputs required to run the model (fil) as well as the grid
used to create the output Spatial Reference for the vector location (fil).

e Specify the name of the model and its arguments. By default, this parameter is set to:

BasicDendriticTerrainProcessing_archydro %RASTERLOCATION%\fil 5000
Where:

e BasicDendriticTerrainProcessing_archydro is the name of the model to run

e  %RASTERLOCATION%\fil 5000 are the input parameters required by the model:

e %RASTERLOCATIONY% is the raster target location that will be replaced on runtime
with the raster location corresponding to the subdirectory being processed.

e 5000 is the threshold in number of cells defining the start of a stream. Replace this
value with 10000.

Note
e Input vector data would be defined using the variable %VECTORLOCATION% that
would be replaced on run time with the vector target location for each subdirectory.
e Specify the name of the grid used to set the spatial reference for the output vector
location (e.g. fil). This grid must exist in each subdirectory.

For each subdirectory under the specified global data location:

1. The batch tool first runs the Set Batchte Target Locations geoprocessing tool using the name of the
specified Grid. You need to have a raster with that name (e.g. Fil) in each subdirectory.

2. The batch tool then runs the specified model. It stores its name in the active configuration in
memory under
HydroConfig/ProgParams/ApFunctions/ApFunction(BatchTerrainProcessing)/BatchProcessingMo
delName.

Note
The batch tool resets the initial Arc Hydro configuration at the end of the processing.
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s SE
- 1111
- D Lavers
+ @ cat
+ -] Fac
+-E] For
+ @ skr
+ -] strink
-9 1111.mdb
= @ Lavers
AdjointCakchrment
Zatchment
Drainageline
El DrainagePoink
APUNIGUEID
Zatchment_F5
Drainageline_F5
LAYERKEYTAELE
+ @ Fil
-] zzzz
- D Lavers
+ @ cat
+ -] Fac
+-E] For
+ @ skr
+ -] strink
<5 zz22.mdb
+ @ Fil
+-[] 3333

-] 4444

e Close the map without saving it.

3. How to create your own model

This section describes how to edit the existing model to create a new model that will require as input a
Raw DEM (e.g. elev_cm) and a stream feature class (e.g. NHDFlowline).
e Open a new map document and add the Arc Hydro toolbox if needed.
e Right-click ArcToolbox and select New Toolbox. Then right-click the new toolbox
and select Rename. Enter “My Arc Hydro Tools” and click OK. Right-click the Basic
Dendritic Terrain Processing model and select Copy. Navigate to your new toolbox,
right-click and select Paste.
e Right-click the model and select Properties. Switch to the General tab. Rename this
model BasicDendriticTerrainProcessingAgreeFill and label it “Basic Terrain
Preprocessing with Reconditioning and Fill”. Click OK.
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Basic Dendritic Terrain Processing Properties

General ] F'alameters] Envirnnments] Help I Iteratinn]

Mame;

|EasicD endriticT ernainProcessingsgreeFil

Label:

|Easic Dendritic Terain Processing with AGREE and Fill

Dezcription:

Arc: Hydro Global batch terrain preprocessing function

Stylezheet:

=

[+ Store relative path names [instead of absolute paths]

ok | Cancel | Apply |

¢ Right-click the model and select Edit. Drag the Fill Sinks tool from the toolbox into

the model.
P F‘f
ow
Direction Fels
Output
T utpul
Fill Sinks Hydro DEM

o Select the DerangedPoly box if visible and delete it as this is an optional output that
will not be used. Right-click Fill Sinks and select Open. Set the Fill Threshold to
blank, the output to Fil and click OK.

e Click to select and delete the input grid to the Flow Direction tool (e.g. filall).

e Right-click Flow Direction, select Open and set the input Hydro DEM to Fil, the
output to the Fill Sinks tool.
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i

0

AgreeStream

AgreeStream

0

fow

Direction

w
™~

A

Fill S5inks

Save the model, then drag DEM Reconditioning into the model.

few

Reconditioning

How

Direction Fdr

&

Fill Sinks

Dutput
Hydro DEM

/

Delete the input to the Fill Sinks tool (e.g. DEM). Right-click Fill Sinks and select
Open. Set its input grid to Output AGREE DEM.

Right-click RawDEM and AgreeStream and make them Model Parameters. Make sure
Fill and AGREE DEM are not Intermediate and have Add to Display checked (Right-
click each one to see their settings).

Review the inputs/outputs and make sure they are not using a full path but only the
layer tag name.

]

few

Reconditioning

Hfow

Direction

LN \
™

S

7

AgreeDEM Fill Sinks

Save and close the model. Save the map as MyModel.mxd for example in a MyModel

subdirectory.
Double-click the model. Make sure the inputs are correct and click OK.
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*= Basic Dendritic Terrain Processing with AGREE and Fill E|@|Pg|

Murnber of cells to define skream

R.awDEM

|e|ev_cm ﬂ ﬂ
AgresStrean
| MHDFlowline | g

a4 | Zancel | Environments...| Show Help == |

The outputs from the model are generated and added into the Table of Contents of ArcMap.

e Save the map and close ArcMap.

4. How to run your own model in batch mode

e Copy the directory DataGP\GlobalEdited. It contains the input data required to run the
model you created in the previous step, i.e. DEM and stream feature class.

GlabalEdited
-3 11
- 1111.mdb

- @ Lavers
Stream
+-E dem
-] 222z
-5 zzz2.mdb

- @ Lavers
Stream
+-E dem
-0 3333
-7 3333.mdb

=LY Lavers

Stream

+-E dem
-1 4444
-5 4444 .mdb
=LY Lavers

Stream
+-E dem

e Open a new map document. You do not need to save the map.

If you do not see the model you previously created, you need to add it to the ArcToolbox window.

e Right-click ArcToolbox and select Add Toolbox. Browse to Toolboxes\My Toolboxes
and open My Arc Hydro Tools.

The Batch Processing tool requires 3 inputs:
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- Input Global Data Location: parent directory containing the subdirectories to process
(GlobalEdited)

- Input Model and Command Line Arguments — needs to be updated to reflect the new
model/arguments

- Input Name of Grid use to set the output Spatial Reference — same as previously

* Batch Processing

Input Global Data Location
| C:\ProjectsiarcHydrol TestBakch
Input Maodel and Command Line Arguments
| BasicDendriticTerrainPracessing_archydro %RASTERLOCATION 1l S000
Tnp;ut Mame of Grid used ko set the output Spatial Reference
Fil

Ok | Cancel | Environments...| Show Help = |

1. The batch tool first runs the Create Target Locations geoprocessing tools using the input name of
the grid specified. You need to have a raster with that name in each subdirectory under your global
data location.

2. The batch tool then runs the model specified.

The batch tool retrieves the name of the grid used to setup the spatial reference in the
subdirectories and the name and parameters of the model from the specified parameters. Default
values are read from the active configuration in the ArcMap or ArcCatalog session.

e The batch tool retrieve the parameters for the tools used in the model based on the
active Arc Hydro configuration.

e The name and parameter(s) of the model run by the Batch Dendritic Terrain
Preprocessing tool is defined in the configuration as well. You can modify the
configuration so that the batch tool calls your own model.

e Open the Command Line window in ArcMap or ArcCatalog and drag your new model
into it to view its usage:

|E=asi|:Denu:|riI:iu:TerrainPrDcessing.ﬁ.greeFill <Number_of_cells_to_define_stream> <FawDEM = {.ﬁ.greeStream>|

The default BatchProcessingModelName is set to:
BasicDendriticTerrainProcessing_archydro %RASTERLOCATION%!\fil 5000
e Set it to your own model and make sure the parameters are listed in the correct order.

BasicDendriticTerrainProcessingAgreeFill 10000 %RASTERLOCATION%\dem
%VECTORLOCATION%\Layers\Stream
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* Batch Processing

Input Global Data Location
| Z:\Tukarial\Resulks\GPTools\ GlobalEdited g
Input Model and Command Line Arguments
| BasicDendriticTerrainProcessingaAgreerill 10000 $GRASTERLOCATION S dem S YECTORLOCATION%:  LayversiStream
indput Mame of Grid used to set the output Spatial Reference

em

(0.4 | Zancel Environments. .. Show Help ==

Note that this means that a raster named dem and a feature class called Stream MUST exist in each
subdirectory being processed or the model will fail for that directory.

e Browse to the global location containing the subdirectories to process (e.g.
GlobalEdited). Each subdirectory must contain the inputs required to run the model as
well as the grid used to setup the spatial reference for the vector locations.

e Setdem as input grid used to set the output spatial reference. Note that in this case the
output locations already exist.

e Run the Batch Processing tool.

The Batch tool creates the outputs in each subdirectory.
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Attribute Tools

These tools allow populating attributes in the specified tables or feature classes.

- % #Attribute Tools
}“ Azsign HydralD
A Compute Global Parameters
}“ Find Mext Downskrearn Line
A Generate FromyTo Node For Lines
Ym Percent by Zone

You will use the data from the DataGP\ModelResult folder to test these tools.

e Copy this data directory into a new location since you will be editing the data.
e Open a new map document and add the Drainage Line feature class into the Table of
Contents of ArcMap. Save the map as AttributesTools.mxd for example.

In this example you are going to use the existing database (Model.mdb) as vector target location.

e Double-click the Set Target Locations tool and browse to the existing target locations. Click
OK.

* Set Target Locations E”E”z|

Application Mame

| HydroConfig

Input Map Mame

| Layers

Input Raster Location Workspace

| 3\ Tutarial\ResulksiGPTools\ModelResult

Input Wector Location Workspace

| 3 Tukarial\Resulks\GPToolsiModelR esultimodel, mdb

%] (% L L

(0.4 Zancel Environments. .. | Show Help == |
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1. Assign HydrolD

This tool assigns HydrolDs to the records in the specified input feature class or table. It currently
works on all features within the feature class. The tool offers the option to overwrite already existing
HydrolDs.

e Open the attributes table of Drainage Line. Check the values in the HydrolD field.

B Attributes of Drainageline r._|rE|rg|
TO_NODE | Shape_Length | HydrolD | GridiD | HextDownlD | DrainiD | ~
| 2 340915531 103 3 105 3
| 2 16035 42556 104 1 105 1
| 5 44230 331137 105 2 103 2
| 5 26930161236 106 5 103 5
| 7 14577 96644 107 g 12 g
| 11 17504 987002 108 4 111 4
| 11 3157 203461 109 10 111 10
| 13 139110173 110 12 113 12
| 7 12737 270555 111 g 12 g
| 13 2790990255 112 13 113 13
| 15 10520285707 113 14 116 14| g
< >
Record:ﬂj 0 jﬂ Show: W Selected Records (0 j

e Double-click Attribute Tools > Assign HydrolD.

* Assign HydrolD

Input Feature Class|Table Name ﬂssign HydrolD
1DrainageLine L] =

W Ovenwrite HydrolD [optional]

Creates HydrolD field if needed and
populates it with the next available
HydrolDs.

(a4 J Cancel I Envirnnments...| <= Hide Help J Tool Help J

o Specify DrainageLine as the input layer or table and check the Overwrite HydrolD
checkbox since the HydrolD field is already populated. Click OK.

e The tool creates the HydrolD field if it does not already exist and updates the
HydrolDs as appropriate.

Note
If the HydrolDs are being overwritten while the table is opened in ArcMap, the table needs to be
closed and reopened to view the updated HydrolDs.
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Attributes of Drainagel ine |’._||’E|rg|
TO_NODE | Shape_Length | HydrolD i GridiD | HextDownlD | DrainlD | ~
N 2 340 918531 179 3 105 3
N 2 16035 42856 180 1 105 1
N 5 44230331137 181 2 106 2|
N 5 26980161236 182 5 106 5
N 7 14677 96644 183 3 121 3
N 11 17504 987002 184 4 111 4
N 11 3187 203461 185 10 111 10
N 13 139110173 186 12 13 12
N 7 12737 270555 187 8 121 8
N 13 2790990253 188 13 13 13
N 15 10520285707 189 14 116 14| g
< 1>
Record:ﬂj ] jﬂ Shiow: W Selecked Records {0 j

2. Generate From/To Node for Lines

This tool stores the connectivity between line features by creating and populating the fields
From_Node and To_Node fields.

e Double-click Attribute Tools > Generate From/To Node for Lines.
e Specify the input Line feature layer for which you want to populate the
From_Node/To_Node fields and click OK.

* Generate From/To Node for, Lines |:||Elg|

Input Line — | Generate From/To Node for Lines

|DrainageLine ﬂ

£ Updates the FROM_MNODE and TO_NODE fields for
each line feature in the "Line” feature class.

e
|

Ok | Cancel | Environments...| <« Hide Help | Tool Help |

The tool populates the fields FROM_NODE and TO_NODE in the input Line feature class.

8| Attributes of Drainagel ine |Z||E|El

OBJECTID* | Shape* | ARCID | GRID_CODE | FROM_NODE [ TO_NODE | Shape_Length A~
[ | 1 |Polyline 1 3 3 2 340916631
[ | 2 Polyline 2 1 1 2 16035 42656
[ | 3 Polyline 3 2 2 5 44230 331137
[ | 4 |Polyline 4 5 B 5 26050161 236
[ | 5 Polyline 5 B 4 7 14577 SEG44
[ | & Polyline B 4 5 11 17504 SE7002
[ | 7 Polyline 7 10 g 11 8T 205461
[ | & Polyline E 12 12 13 1391 101 731
[ | g Polyline g & 11 7 12737 270555
[ | 10 | Polyline 10 13 14 13 2790 990258 o
< | 3
Record: ﬂj 0 jﬂ Show: W Selected Records (0 out of 51 ﬂ
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3. Find Next Downstream Line

This tool finds the next downstream line based on the From_Node and To_Node fields populated with
the previous tool, Generate From/To Node for Lines. It creates the NextDownID field if it does not
already exist and populates this field with the HydrolD of the next downstream line. The tool also
creates a flow split table named by appending _FS to the name of the input Line feature class. This
table stores the additional connectivity information for cases when flow splits occur and there is more

than one downstream line.

Updating the HydrolDs in Drainage Line with the Assign Hydro tool results in incorrect values bein
stored in the NextDownlD field. NextDownlIDs are supposed to represent the HydrolDs of the next
downstream lines. These values need to be updated to match the new HydrolDs by using the Find Next

Downstream Line tool.

o Double-click Attribute Tools > Find Next Downstream Line.

e Specify Drainage Line as the input Line feature class for which you want to populate
NextDownlIDs and click OK.

* Find Next Downstream Line

Input Line

|DrainageLine

QK | Cancel | Environments...| << Hide Help |

Find Next Downstream Line

Finds next downstream line, retrieves its
HydrolD and stores it in the MextDownlD

field.

Tool Help |

The tool creates the NextDownlID field if it does not already exist and populates it with the HydrolD of

the next downstream line feature.

8| Attributes of Drainagel ine

CEX

FROM_HODE | TO_HODE | Shape _Length [ HydroiD | GridiD

| 3 2
| 1 2
| 2 5
| B 5
| 4 7
| 5 11
| g 11
| 12 13
| 11 7
| 14 13
<

Record: ﬂj’iujﬂ

340.918531
16035.42836
44230331137
26980161236
14677 96644
173204 957002
3187 2034681
139 10173
12737 270353
2790990238

179
180
181
182
183
184
185
186
187
188

B m R =W

10

13

Show: W Selected

HextDownID | DrainiD | ~

1581 3

1581 1

154 2

154 =]

197 -]

187 4

187 10

189 12

197 g

189 13| @

>

Records 0 oot of 51 j
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Note

If the input Line feature class contains flow splits, the additional connectivity information is stored in
the flow split table named by appending the suffix “_FS” to the name of the Line feature class (e.g.
DrainageLine_FS). The table will be empty if there is no flow splits.

8| Attributes of Drainagel ine_F5 g@g|

| OBJECTID* | FEATUREID | HextDownID |

Recnrd:ﬂj,iﬂjﬂ Show: ﬂ

4. Compute Global Parameters

This tool computes the specified characteristics for selected watershed features. It is setup to work for
a global environment. The tool identifies the location of the data required to characterize each selected
watershed by using a cataloging unit layer with the Name field. This global tool can also be used in a
standard “local” environment by setting up a cataloging unit polygon feature class with one feature
covering the extent of the data. This allows the data to reside on the disk instead of having to add it
into the map (when using the tool in ArcMap) and also allows the tool to be used in ArcCatalog since
it does not depend on the map.

You are going to setup the tool to work with your local data.

e Double-click Attribute Tools > Compute Global Parameters.
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* Compute Global Parameters

Click error and warning icons for more information E

Compute Global
anput Global Wwatershed Parameters
| A Tuborial\ResultshGPToolsi Modelr esultimodel. mdbiL avers'Globalwtater shed

Computes selected parameters

Input Cataloging Unit Pakygon
Q for global watersheds.

| ZATuborial\ResultshGPToolsi ModelR esultimodel mdbiL avers\CUPolygon

& Global Data Path

& Input Parameters
O areazm1 ~
O RELIEFFT
O ELEVFT

[ ELEYMAaxFT
O ELEYMINFT
O-sirect
OsteecTa0
O sLrrcTon
{I‘I FORFSTRCT

*

Select Al | Unselect Al |
[al'4 | Cancel | Envirnnments...| <= Hide Help | Tool Help |

The tool requires as input the Global Watershed feature class that needs to be characterized and the
cataloging unit polygon that allows identifying the location of the supporting data on the disk. The
Global Data Path must be set to the location of the parent directory under which the supporting data
directory is located. The name of the subdirectory is read from the Name field in the Cataloging Unit
Polygon feature class.

You are going to characterize the Catchment features corresponding to the Drainage Line features in
the map.

e Click Cancel to close the tool and add the Catchment feature class into the map. It is
located in the same geodatabase as Drainage Line. Open its attributes table.

B Attributes of Catchment E|@|gl

| oBJECTID* | Shape* | GRIDCODE | Shape_Length | Shape_Area | HydrolD | GridiD | HextDownlD |
» 1 |Palygaon 1 7a7a0 | 138075300.000002 1 1 2
| 2 |Palygon 2 120340 |  263818300.000002 2 2 4
| 3 |Palygon 3 36720 36160200 3 3 2
| 4 |Palygon 4 TH260 95192100 4 4 ]
| = [Palygon 5 105300 178023600 5 5 4
| & |Palygon g 73380 836R0700.000002 g g 7
| 7 |Palygon 7 138500 | 211219200.000003 7 7 23
| & |Palygon ] 54780 £9524700.000002 ] ] 7

| 3 |Palygon 9 E3660 £5119399.999999 9 9 15 o
Recard: ﬂj 1 ﬁﬂ Shows: | &l {5 Records {0 out of 51 Selected) Options

The supporting data for this example is located in the directory DataGP\GlobalParams.

July 2010 51



Arc Hydro GP Tools v1.4 — Tutorial

GlobalParams
= [:l SanMarcos
=-f5 Global.gdb
=-E4 Layers
HUCPaly
+ ] elev_cm

e Browse to the Global.gdb database in this location and add the Cataloging Unit
Polygon layer HUCPoly into the Table of Contents of ArcMap.

= AttributesTools.mxd - ArcMap - Arcinfo

File Edit View Bookmarks Insert Selection Tools Window Help

=== B ) & |[11.53B.451 = & & O = R Edtar v -

Terrain Prepracessing ™ Terrain Marpholagy ™ ‘Watershed Processing ™ attribute Toals ™ Mstwark Tools = ApUtiities » 75 £ ®, 3% Ta B B # Help

I

| J Flow Analysis ¥ v

= =

ER= @ ArcToolbox

+ [ Drainageline + & 3D Analyst Tools

+ [ Cakchment + a Analysis Tools

+ HUCPaly +- & Arc Hydro Tools

+ % Cartography Tools

+ & Conversion Tools

+ a Data Interoperability Tools
+ & Data Management Toals

+ % zencoding Tools

+ & Genstatistical Analyst Tools
+ a Linear Referencing Tools

+- & Mabile Tools

+ % Multidimension Tools

+- gl Nebwork Analyst Tools

BECTOZLLOpP

& Attributes of HUCPoly FEX

| OBJECTID * Shape * | GRIDCODE| Shape_Length | Shape_Area | Hame |
3 1 |Polygon 1 550260 351594065800 | SanMarcos
Record:ﬂj 1 jﬂ Show: | Al Selected Recards {0 out of j
Il | =
-
MJM] Selection Favontes | Index | Search | Results 202 n 4 | | . |_
Draving * K O~ A~ |16] il ~j0 .| B r u A~ &~ S~ o~

-267059.260 §14657.145 Meters

This polygon layer contains one polygon feature that covers the entire study area (San Marcos). This
layer was created by converting the input elevation raster (elev_cm) into a grid of value 1, converting
this grid into a polygon feature class and dissolving the resulting polygon features based on the GridID
field (all GridIDs were equal to 1). Then the Name field was added and populated with “SanMarcos”,
which is the name of the subdirectory under the Global location.

o Select a few features in the Catchment feature class (e.g. the first 4 features in the
table) as the tool works on a selected set. It will process all features if there is no
selected set.

o Double-click Attribute Tools > Compute Global Parameters. Select Catchment as
Input Global Watershed, HUCPoly as Input Cataloging Unit Polygon and use the
DataGP\GlobalParams directory as Global Data Path.
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* Compute Global Parameters

Input Global Watershed

|Catchment

i

= @

Input Cataloging Unit Polygon

|HUCPoly
Global Data Path

.2

[

=l @

| Ci\Tutorial DataGPialobalParams

Input Parameters

AREAZMI
O RELIEFFT
ELEWFT
COELEYMaxFT
CJELEXMINFT
OstercT
OsterecTan0
O sLrecTa0m

CFoORFSTROT
£

Select Al |

o/ (%

Unselect all |

OF | Cancel | Ervvironments. .. |

e Select AREA2MI, ELEVFT and CENTROIDY as Input Parameters and click OK.

The tool fails with the following messages:

DRAINID does not exist for GlobalWatershed!
NAME does not exist for GlobalWatershed!
DESCRIPTION does not exist for GlobalWatershed!

GLOBALWSHD does not exist for

GlobalWatershed!

RELATEDOIDS does not exist for GlobalWatershed!

You need to create these fields that are required in the Global Watershed feature class. Note that new
fields corresponding to the selected parameters have been created in the attributes table of Catchment.

Bl Attributes of Catchment

| HydrolD | GridiD | HextDownlD | AREAZMI | ELEVFT | CENTROIDY|

| Shape_Length |  Shape_Area
FE7a0 138075300.000002
120840 26381 8800.000002
36720 36160200
TA260 951392100
105300 178023600

TIaE0 956607 00.000002
138600 211219200.000003
S47E0 59524700.000002

Record: ﬂj’ilﬁﬂ

Al LT 1111 =

1 1 2 |=Mull= =Mull=
2 2 4 =hull= =Mull=
3 3 2 | =hull= =Mull=
4 4 5 =hull= =Mull=
H] B 4 |=Mull= =Mull=
-] g 7 [=Mull= =Mull=
7 7 23 |=hull= =Mull=
i 8

7 | =hull= =Mull=

Show: | Al Selected Records {4 out of 51 Selected)

=Mull=
=Muill=
=hull=
=hull=
=Mull=
=Mull=
=Mull=
=Mull=
>

Options  ~

e On the Arc Hydro toolbar, select Watershed Processing > Data Management
Watershed Delineation. Double-check that the Catchment feature class is tagged as
Global Watershed and click OK.

The required missing fields are created in the Catchment feature class.

July 2010

53



Arc Hydro GP Tools v1.4 — Tutorial

B Attributes of Catchment E'E'E'
| HextDownID | AREAZMI | ELEVFT | CENTROIDY | DrainiD | Name | Descript | GlobaMshd | RELATEDOIDS |  HUCID  ~
3 2 |=Mull= =hull= =hluill= =hluill= =hluill= =hull= =Mull= =hull= =Muill=

J 4 | =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull=

J 2 | =hull= <Mull= =MLl =MLl =MLl =Mull= =Mull= <Mull= =Mull=

J § |=Mull= =hull= =hluill= =hluill= =hluill= =hull= =Mull= =hull= =Muill=

J 4 | =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= =PMull=

J 7| =hull= <hull= =MLl =MLl =MLl =Mull= =PMull= =Mull= =Mull=

J 23 |=Mull= =hluli= =Mull= =Mull= =Mull= =Mull= =PMull= =Mull= =Mull=

J 7 [=hull= =Mull= =hlull= =hlull= =hlull= =hull= =Mull= =Mull= =Muill= -
1 PR T P - - P e e P e

< >

Record: ﬂj 1 jﬂ Show: | Al Records (4 out of 51 Selected) Options -

o Double Click Compute Global Parameters and compute AREA2MI, ELEVFT and
CENTROIDY.

The function successfully computes and populates the parameters AREA2MI and CENTROIDY. It
also generates the centroid point features and stores them in the new CENTROID feature class.

& Attributes of Catchment flﬁ|§|
| Shape_Area | HydrolD | GridiD | HextDownlD | AREAZMI | ELEVFT | CENTROIDY | ~
k| 133073300.000002 1 1 2 023532 =Mull= 783607 -
J 2673313300.000002 2 2 4 101 .57 | =Mull= TE3244 .5 |-
J 38180200 3 3 2 1386 =Mull= Framz2s |
J 93192100 4 4 g 3676 =Mull= TI70Ea s |
J 178023600 ] ] 4 | =ull= =Mull= =hiull=
J 9360700000002 B B T | =hull= =fuill= =hull=
J 21219200 000003 7 7 23 | =hull= =lLill= =Mluill= .
[ SO A TR AR AR - - = eTTS CTS
£ ¥
Record: ﬂj 1 jﬂ Show: | Al Selected Records 04 out of 51 Selected) j

B Attributes of Centroid E|E|E|

| SHAPE* | OBJECTID* | DrainlD | CEWTROIDX | CENTROIDY |

¥ |Point 1 1 -231180.8 VE3E07
J Poirt 2 2 -23131.7 TE32445 @ o
J Poirt 3 3 -244279.5 Tramzs o
J Poirt 4 4 -214370.7 TIr03a.8 ®

Record: ﬂj 1 jﬂ Show: W Selected -rdsj

The parameter ELEVFT is not computed. The following message is displayed for each feature:

OID: 1
Raster dataset DEM not found. Checking corresponding ApLayer.

Raster not found for ApLayer RawDEM. Parameter ELEVFT cannot be computed.

The computation failed because the function could not find the input elevation grid DEM in the input
directory. The name of the elevation grid needs to be set to elev_cm instead of DEM in the XML
configuration associated to the map.
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o Select ApUtilities > XML Manager to open the active configuration.

e Browse to the node
HydroConfig\ProgParams\ApFunctions\ApFunction(WshParams)\ApFields\ApField(ELEVFT)
\ApLayers\ApLayer(RawDEM,DEM). Right-click this node and select EditAttributes.
Change Name from DEM to elev_cm and click OK. Close the form and save the map.

Attribute Editor A=
FIELD | WaLUE L
Mame |eles_crm
TaghHame RawDEM
Aliaz RawDEM
Desc Faw DEM
FeaturaT ype 1
ShapeType 1

LaverType 1
Targetlocation
TargetDatazets
Farlnput 1

114 CANCEL

e Double-click Compute Global Parameters and compute ELEVFT.

The tool computes the ELEVFT parameter using the elev_cm grid and populates the corresponding
field in the attributes table of Catchment.

E Attributes of Catchment EJE|S|
| Shape_Area | HydrelD | GridiD | HextDownlD | AREA2MI | ELEVFT | CENTROIDY |~
b 138075300.000002 1 1 2 5332 175325 TEIE07
| 263518800.000002 2 2 4 10M.87 | 141487 7832445
|| 36160200 3 3 2 13868 168385 77A0125
|| 85192100 4 4 ] 3676 116148  7IV035E
|| 178023600 5 5 4 |<hlull= =hull= =hull=
| ssss0700.000002 B B 7 |=<hiull= =hull= =hull=
| 211219200.000003 7 7 23 |<Mull= =hull= =hull= 2
[ E——————— - - = T s
£ b
Record: ﬂj 1 ﬁﬂ Show: | Al Selecte Records {4 ouk of 51 Selecked) j

Detailed information on how to setup additional parameters that can be computed with this tool can be
found in the document “Local Parameters Configuration”. In particular, you can configure the tool to
work with your models. The model Percent by Zone is an example of model connected to the tool — it
allows computing the percent of the area in the input watershed falling into each classification of the
grid (E.g. percent landuse).

Note
You need to allow overwriting of the outputs of the geoprocessing functions to use this model (Tools >
Options>Geoprocessing tab).
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= % Attribute Tools
A bssign HydroID
#* Compute Global Parameters
}" Find Mext Downstrean Line
A Generate From|To Node For Lines
% Percent by Zone

o Double-click Compute Global Parameters and compute the parameter LUSE_NLCD.

The function computes predefined landuse percentages and store their values in new fields created in
the attributes table of Catchment.

B Attributes of Catchment H|El§|
WATER_OPEN | WATER_SHOW| DEV_OPEM | DEV_LOW | DEV_MEDIUM | DEV_HIGH | BARREN_LAND | ~

| 0.25 1] 0.0s 1] ] ] 0.01

. 022 a 1.44 053 016 0.04 0.01

. a a 0 a 0 0 0

. 05 a 0oz 0.23 0.01 0 0

| =M= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull=

| =M= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull=

| =M= =Mull= =Mull= =Mull= =Mull= =Mull= =Mull= K

Record: ﬂj i} ﬁﬂ Show: | Al Selected Records {4 ouk of 51 Selecked) j

o Save and close the map.
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Utility
There are currently 5 tools in the Utility toolset.

- & Utility
}“ Create Thiessen Palvgons
A Download Time Series Data
A Export Data Cart ko XML
A Intersect Areas
A Weighted Average

You will use the data from the DataGP\ModelResult folder and from the DataGp\TimeSeries folder to
test these tools.

e Open a new map document and add the Catchment feature class from the
DataGP\ModelResult\Model.mdb geodatabase. Save the map as Utility.mxd in the
Utility directory for example.

e On the Arc Hydro Tools toolbar, select Watershed Processing > Drainage Area
Centroid and create the centroid features associated to the catchments (e.g. Centroid).

1. Create Thiessen Polygons

This tool creates the Thiessen polygons associated to input points. The input point feature class must
contain the field HydrolD that will be transferred into the FeaturelD field in the associated Thiessen
polygon feature.

e Double-click Utility > Create Thiessen Polygons.

o Select Centroid as the input Point Layer for which you want to create Thiessen
Polygon features. Keep the default name ThiessenPoly for the output polygon feature
class. Specify whether to transfer all fields from the input point layer or only the
feature ids and click OK.

* Create Thiessen Polygons

Input Poirk Layer Create Thiessen Polygons

|Centrnid ﬂ ﬂ

Output: Thiessen Polygon Creates Thiessen polygons associated to input
|C:'|,Tut0riaI'|,ResuIts'l,GPTDDIs'l,UtiIity'l,utiIity.mdb'l,Layers'l,ThiessenPon ﬂ points and stores the HydrolD of the points in the

Output Fislds foptional EZ?LUFSSID of the associated Thiessen polygon
| OHLY_FID =l _

Thiessen polygons have the unique property that
each polygon contains only one input point, and
any location within a polygon is closer to its
associated point than to the point of any other

polygon.

Ok Cancel Environments. .. << Hide Help Tool Help
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The tool creates the output ThiessenPoly feature class. The FeaturelD field stores the HydrolD of the
associated input point feature.

B Attributes of ThiessenPoly EJE|E|
OBJECTID* | Shape* | Shape Length |  Shape_Area Input FID [ Featureld | ”~
. 45 |Palygon G7EBS 951335 311241350 064547 1 1
. 44 |Palygon 58961 265306 204530737 508156 2 2
. 7 |Palygon 174118 392937 869120840 929105 3 3
. & Palygon 52750 922265 174489122 797304 4 4
| 43 |Polygon 17417400574 1046804285.36574 5 5
| 45 |Palygon E5429.191595 273952791 963231 ] ]
| 9 Palygaon BE25Z 649461 237031685 025499 T T
| 47 |Palygon 57ESE 956927 168913534585.352929 g g 2
[=C B g BN AR COnT condae ANTSATCS2 A TN mn mn
Record: ﬂj i} ﬁﬂ Shiow: W Selected Records {0 ouk of 51 Selected) j

B Attributes of Centroid E‘E|E|
| Shape* | OBJECTID* | DrainlD | HydroiD | ~
¥ [Point 1 1 1
| |Pairt 2 2 2
_|Pairt 3 3 3
|Pairt 4 4 4
- |Poirt 5 5 5
- |Poirt 6 & B
- |Poirt 7 7 7
- |Poirt a g 8|
I rmims " A "
Record: ﬂj’iljﬂ Shiow: Wj

2. Intersect Areas

This tool intersects a From Layer polygon feature class with a To Layer polygon class and attributes
the resulting intersected features with the HydrolDs of the source intersected features as well as with
the percentage of the area of those source features. These fields may later be used by the tool Weighted
Average to transfer values from the From Layer to the To Layer by performing a weighted average.

e Add the feature class super_radar_cal from the DataGP\TimeSeries\TimeSeries.mdb
geodatabase into the Table of Contents of ArcMap.

Super_radar_cal is a polygon feature class defining NEXRAD for the study area. You are going to
intersect this layer with the Catchment feature class.
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e Double-click Utility > Intersect Areas.

e Select super_radar_cal as From Layer and Catchment as To Layer. Rename the output
Intersect Polygon radarcat.

e Specify the attributes from the source layers that should be in the resulting layer.
Defaults to ONLY_FID. Note that if you select ALL, the HydrolD fields of the source
layers will not be exported into HydrolD and HydrolD_1 fields in the new layer. The
HydrolD field in the resulting layer will contain new values uniquely identifying each
resulting feature in the geodatabase. Click OK.

* Intersect Areas

Input From Layer for Intersect Intersect Areas

| super _radar_cal x| =

Input To Layer For Intersect Intersects polygon layers having the HydrolD

[ Catchment - w field. The resulting layer will store the HydrolDs

s of the 2 corresponding intersected features in
B 2 = the KeyFrom and KeyTo fields and the

|C:'l,Tutl:uriaI'l,ResuIts'l,GPTDDIs'l,UtiIity'l,utiIity.mdb'l,Layers'l,radarcat = percentage of the area of each intersected

Join Attributes {optional) feature in the PctFrom and PctTo fields.

| oMLY _FID =l

(04 | Cancel | Environments...| << Hide Help | Tool Help |

The tool intersects the 2 source polygon feature classes and for each feature in the resulting intersected
feature class, it stores the HydrolD of the source features in the KeyFrom and KeyTo fields and the
percentage of the areas in the PctFrom and PctTo fields. The HydrolD field uniquely identifies the
resulting features in the target geodatabase.
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B Attributes of radarcat

OBJECTID_1* | Shape * | FID_super_radar_cal | FID_Catchment | Shape_Length | Shape_Area |HYDROID| KeyFrom | KeyTo | Pctfrom | PctTo |~
N 10 | Palygon 433 =1 6230892842 | 1153177 632022 &1 3113 51| 7957973 4673065
N 11 |Palygan 454 21 13596469551 | 5291656284007 52 9119 51| 36.520653 | 21443599
N 12 |Palygon 435 51 12869854646 | 5963541 186211 53 9120 51| 41175306 | 24174401
N 13 |Palygon s07 43 4553167749 55351602503 54 5954 45| 5953375 1590462
N 14 |Palygon 205 45 11867 598516 | 1914431 059653 £S5 5955 45| 13199704 | 35260354
N 15 | Palygon 509 43 2453 780602 207203 973378 EF 3995 43| 2049935 0547569
N 16 |Palygon 509 43 14043155735 | 4976059421082 &7 3355 43| 34.312318| 5005636
N 17 |Palygon s10 43 13844 522473 | 5397338 676239 ] 3957 49| 57.909323 | 10134356 | »

Record: ﬂﬂ 9 jﬂ Shiow: W Selected Records (0 out of 617 Selected) Options =

3. Weighted Averages

This tool transfers values from a From Layer feature class to a To Layer feature class by computing
area weighted average using the intersect layer created by the tool Intersect Areas.

You are going to use this tool to generate the values of precipitation over each catchment based on the
values of precipitation associated to the NEXRAD cells.

e Double-click Utility > Weighted Averages.

e Select super_rad_cal as input From Layer for Intersect polygon feature class and
SUM _ as Transfer Value Field.

o Select Catchment as input To Layer and radarcat as Input Intersect Polygon. Click
OK.
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* Weighted Average

Input From Layer For Intersect Weighted Average

Isuper_radar_cal LJ

Fram TransFer Walue Field Transfers values from a field in the input From

]SUM_ j Layer for Intersect feature class into the same

Input To Laver For Intersect field in the To Layer for Intersect feature class

[catchment -] by performing an area weighted average. The

R Intersect Areas (Arc Hyd_ro} tool may be used
= to generate some of the inputs needed by the

] radarcat Lj tonl.

Ok | Cancel | Environments...| <« Hide Help I Tool Help I

The tool transfers the value from the From Layer into the same field in the To Layer by performing a
weighted average using the values stored in the KeyFrom, PctFrom, KeyTo and PctTo fields in the
input Intersect Polygon feature class.

B Attributes of Catchment |'._||'E|E|
| OBJECTID* | Shape* | GRIDCODE | Shape_Length | Shape_Area | HydrolD | GridiD | HextDownlD | SUM_ | ~

>| 1 | Polygon 1 78780 1.38075300.000002 1 1 2| 308077

J 2 |Palygon 2 120840 2635818300 000002 2 2 4 17647

J 3 Palygon 3 36720 36160200 3 3 2| 1889653

J 4 |Palygon 4 78260 95192100 4 4 8 1234675

J 4 |Palygon =] 105300 178023600 H =] 4 15872253

J B |Palygon -] 73380 958660700.000002 ] -] T 1.336934

J T |Palygon 7 1386800 211219200.,000003 T 7 23| 1.7705986

JI & |Palygon g 24780 59524700.000002 g g T 1.79047 2

Record: ﬂj 1 ﬁﬂ Shiow: W Selecked Records {0 out of 51 Selected) Cptions =

o Save and close the map.

4. Download Time Series Data

To be developed

5. Export Data Cart to XML

To be developed

July 2010 61



Arc Hydro GP Tools v1.4 — Tutorial

Terrain Morphology

The Terrain Morphology toolset contains 3 subtoolsets that are used to process deranged terrains.

- % Terrain Morphology

- % AH Connectivity Refinement
}" Add Linear Struckure HydroEdges bo Preferential Link.
}" Connect Control Structure Junctions
¢ Define Overland Preferential Mode Link Schema
A Set Flow Direction Using Preferential Link
¢ Sink Identification by HEP
¢ Update Preferential Mode Link Schema

- % Drainage Boundary Processing
}" Cross Section Direction
}" Drainage Boundary Definition
}" Crainage Boundary Direction
;" Drainage Boundary Smoothing
#* Elevation-width-area Characterization
#* Station-Elevation Characterization

- % Grauping
;" Generate Group Basin
;" Generate Group Junction
#* Generate Group Link
#* Group Selected Catchments
;" Group Terrain Processing
;" Select Upstream Catchments using Preferential Mode Link
;" Ungroup Selected Catchments

The Drainage Boundary Processing toolset allows generating and characterizing 3D drainage
boundaries. You are going to use the data from DataGP\Morphology to test these tools.

e Copy the DataGP\Morphology directory (e.g. Results\GPTools\Morphology).

e Switch the type of the default target vector geodatabase from mdb to gdb by changing
the value of the parameter HydroConfig/ProgParams/LocationType/Vector from 0 (mdb) to 1
(gdb) in the default configuration file ArcHydroTools.xml located in the
ArcHydro9/bin folder.

e Open a new map. Add the Catchment and the DrainagePoint feature classes from the
newly copied Morphology.gdb geodatabase, the elevation grid elev_cm and the filled
DEM Fil. Save the map as Morphology.mxd.

Note
The data was created by using the following tools, starting with the Hillsborough elevation grid
(elev_cm):

- Sink Prescreening (threshold: 1,000,000 m2)
- Sink Evaluation
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- Sink Selection (Minimum Drainage Area = 15,000,000 m2)

- Fill Sinks (using SinkPoly and IsSink field)

- Set ZUnits to 100 for Fil grid (close ArcMap, edit the prj.adf file and reopen ArcMap)
- Flow Direction with Sinks

- Flow Accumulation

- Catchment Grid Delineation

- Catchment Polygon Processing

- Drainage Point Processing
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Drainage Boundary Processing Toolset

1. Drainage Boundary Definition

This tool allows generating 3D boundaries lines for the polygon features in the input Drainage
Avrea feature class and storing these lines in the output Drainage Boundary 3D polyline feature
class (Zs are stored in linear unit of the terrain). The tool stores in the output Drainage
Connectivity table the HydrolD of each boundary lines together with the HydrolDs of the 2
drainage areas it separates.

The tool works on all features in the input Drainage Areas feature class.

Drainage areas with internal pits need to be characterized as such before running this function by
setting the attribute “IsPitted” to 1 in the input Drainage Area feature class. This is required
because only the boundary lines associated to pitted drainage areas will be processed by the
function “Drainage Connectivity Characterization”.

e Open the attributes table of Catchment. Select Options > Add Field and add the field
IsPitted as short integer.

Hame: (IsPited
Tope: |Shnlt Integer j
Field Properties
Aliaz

Allosay MULL Yalues Yes
Default Walue

ak | Cahicel |

e Right-click the field header (i.e. IsPitted) and select Field Calculator. Enter 1 as value
and click OK to assign the value of 1 for each record.

e Double-click Terrain Morphology > Drainage Boundary Processing > Drainage
Boundary Definition. Select Catchment as input Drainage Area and the filled DEM
Fil as input DEM. Keep the defaults for the output and click OK.
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* Drainage Boundary Definition

Input Drainage Area Drainage Boundary Definition

|Catchment ﬂ =

Input DEM Generates 3D boundaries lines for the polygon features in the input
. - ] Drainage Area feature class and stores these lines in the output

[Fil | = ! ) "pu

P ————— Drainage Boundary 3D polyline feature class (Zs are stored in linear

2 2 v - unit of the terrain). Stores in the output Drainage Connectivity table

|C:1,TutoriaI\,ResuIts\,GPTooIs\,Morphology\morphology.gdb\Layers\,DrainageBoundary = the HydrolD of each boundary lines together with the HydrolDs of

Qutput Drainage Connectivity the 2 drainage areas it separates.

| C: TutorialiResulks\GPToolsiMorphologytmorphology . gdb DrainConn =

The tool works on all features in the input Drainage Areas feature
class.

Drainage areas with internal pits need to be characterized as such
before running this function by setting the attribute "IsPitted” to 1 in
the input Drainage Area feature class. This is required because only
the boundary lines associated to pitted drainage areas will be
processed by the function "Drainage Connectivity Characterization”.

OF | Cancel | Environments...| << Hide Help | Tool Help |

The tool generates the output 3D Drainage Boundary feature class. The field IsIncluded is set to 1 if at
least one of the areas separated by the boundary line has the field IsSink set to 1. The field IsDone is
populated with 0.

Selected Attributes of DrainageBoundany [’._|[’E|g|
OBJECTID * | Shape* |Shape_Length| HydrolD* | MinElev | MaxElev | Isincluded | IsDone |
| 35 Polyline ZM 2520 614 3585 37 1 0
| 36 | Polyline Zh 13110 615 29.07 42,0 1 0
| 37 | Polyline ZM 4020 G16 3197 36.59 1 0
| 35 | Polyline ZM 35280 617 10.99 366 1 0
| 39 Polyline Zh 570 518 32 66 3351 1 0
| 40 | Polyline Zh 26180 514 5 .5 3511 1 0
| 43 | Polyline Zh 1470 522 3274 3511 1 0
| 56 | Polyline Zh 3180 B35 31.74 3357 1 0
N &3 | Polyline ZM 4410 42 2855 385 1 0
| &7 | Polyline ZM 25200 G46 9.57 29.7 1 0
| 71 | Palyline ZM 3570 G50 31.74 F36 1 0

Record: ﬂj i} jﬂ Show: Al I Selecked Records {11 ouk of 76 Selected) j
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Profile for Drainage Boundary 617 (m)
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The tool also generates the Drainage Connectivity table that stores the HydrolDs of the Catchment
located to the left (FeaturelD1) and to the right (FeaturelD2) of the boundary lines, based on the
digitized direction of the lines.
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Bl Selected Attributes of DrainConn

OBJECTID * | FeaturelD | FeaturelD1 | FeaturelD2 | ConnectType |

n 35 G614 544 534 Boundaty

n 36 G15 544 537 Boundaty

n 37 16 544 538 Boundaty

n 38 B17 544 539 Boundaty

n 34 615 542 541 | Boundaty

n 40 619 543 541 | Boundaty

n 43 622 545 541 | Boundaty

W[ =] B35 550 541 |Boundary

- B3 E42 251 241 Boundary

- =T B4 553 241 Boundary

. 1 B0 254 241 Boundary
Record:ﬂj g jﬂ Show: P.II Selected Records (11 out of 76 j

2. Drainage Boundary Direction

This tool allows setting the digitized direction of the selected Drainage Boundary lines based on
user-provided Preferential Link line features. A Preferential Link is a line feature that connects 2
Drainage Area features and its direction defines the preferred flowpath between the 2 Drainage
Area features. The digitized direction of a Drainage Boundary line is set from left to right when
looking in the digitized direction of the intersecting Preferential Link feature.

o Add the PrefLink feature class into the Table of Contents of ArcMap and modify the
symbology of PrefLink and DrainageBoundary so that you can see the digitized
directions of the lines.
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e Open the Drainage Connectivity table and review the connectivity for the Drainage
Boundary lines intersected by the Preferential Link features.

Bl Selected Attributes of DrainConn

OBJECTID * | FeaturelD | FeaturelD1 | FeaturelD2 | ConnectType |
n 35 G614 544 534 Boundaty
n 36 G15 544 537 Boundaty
n 37 16 544 538 Boundaty
n 38 B17 544 539 Boundaty
n 34 615 542 541 | Boundaty
- 40 E19 543 241 Boundary
- 43 E22 545 241 Boundary
» 635 250 541 | Boundary
- B3 E42 251 241 Boundary
- =T B4 553 241 Boundary
. 1 B0 254 241 Boundary
Record:ﬂj a jﬂ Shiow: il Selected Records (11 out of 76 j

e Double-click Terrain Morphology > Drainage Boundary Processing > Drainage
Boundary Direction. Select the inputs as shown below and click OK.

* Drainage Boundary Direction

Input Drainage Boundary Drainage Boundary Direction
| DrainageBoundary j g
Input Drainage Connectivity Sets the digitized direction of the selected Drainage Boundary lines
[oranCann =] g based on user-provided Preferential Link line features. A
Input Preferential Link Preferential L.Ir'lk is a I!ne feature that connects 2 Drainage Area

- - features and its direction defines the preferred flowpath between the
|PrefLink Ell E 2 Drainage Area features. The digitized direction of a Drainage
Input Drainage Area Boundary line is set from left to right when looking in the digitized
|Catchment j g direction of the intersecting Preferential Link feature.

oK | Cancel | Environments. .. | << Hide Help | Taal Help |

e Refresh the map and review the direction of the Drainage Boundary lines as well as
the Drainage Connectivity table.
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B Selected Attributes of DrainConn

| OBJECTID* | FeaturelD | FeaturelD1 | FeaturelD2 | ConnectType |

3 | 55 E14 241 534 Boundary

- 36 E15 241 537 Boundary
- 37 E16 241 535 Boundary
- 35 17 241 539 Boundary
- 33 E15 241 242 Boundary
- 40 E19 241 243 Boundary
- 43 E22 241 245 Boundary
| ] B35 a4 550 | Boundsary
n B3 642 544 551 Boundaty
n E7 G465 544 553 Boundaty
n 650 544 554 Boundaty

T
Record:ﬂj 1 jﬂ Show: Al I Selected Records (11 out of 76 ﬂ

The directions of the lines have been modified using the digitized direction of the intersecting PrefLink
features. The fields FeaturelD1 and FeaturelD2 in the Drainage Connectivity table have been updated
to match the new directions.

3. Cross Section Direction

This tool allows setting the orientation of a cross section from left to right when looking in the
digitized direction of the intersecting input Line feature. If there is no intersecting Line feature, the
direction of the cross section will not be modified.

The tool works on a selected set of cross section features. The tool will process all the cross
section features if there is no selected set.

e Add the CrossSection feature class into the Table of Contents of ArcMap. Review the
directions of the Cross Section features.
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e Double-click Terrain Morphology > Drainage Boundary Processing > Cross
Section Direction. Select CrossSection as Input Cross Section and DrainageBoundary
as Input Line and click OK.

* Cross Section Direction

Input Cross Section Cross Section Direction

| CrossSection ﬂ =
Input Line Sets the orientation of a cross section from left to right when looking
[CrainageBoundary - = in the digitized direction of the intersecting input Line feature. If there

is no intersecting Line feature, the direction of the cross section will
not be modified.

The tool works on a selected set of cross section features. The tool
will process all the cross section features if there is no selected set.

OF | Cancel | Environments...| << Hide Help | Tool Help |

o Refresh the map and review the directions of the Cross Section features. Directions
have been modified to match the direction of the intersecting Drainage Boundary

features.
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4. Elevation-Width-Area Characterization

This tool allows computing the width, perimeter and cross-section area associated with slices of
3D lines and stores these characteristics in the output “Boundary EWA” table.

e Double-click Terrain Morphology > Drainage Boundary Processing > Elevation-
Width-Area Characterization.

e Select DrainageBoundary as Input Line 3D and Slice Count to 3. Keep the defaults for
the other inputs/outputs. Leave Z Factor to 1 as the elevations in the 3D lines already
take into account the Z Factor of the elevation DEM elev_cm. Click OK.
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* Elevation-Width-Area Characterization

Input Line 30 Elevation-Width-Area Characterization
| DrainageBoundary ﬂ
Cutput Boundary v Computes the width, perimeter and cross-section area

3|
|C:'l,TutoriaI'l,ResuIts'l,GPTooIs'l,Morphology'l,morphology.gdb'l,BndEWA = associated with slices of 3D lines and stores these
u]

characteristics in the output "Boundary EVWA" table.

Extrusion Yalue {optional)

Slice Count {optional)

| E
Slice Increment {optional)

Z Factor {optional)

| 1

[ Owensrite Eristing B W alues [optionall

OF | Cancel | Environments...| << Hide Help | Tool Help |

The tool generates the output Boundary EWA table that characterizes slices of the input Drainage
Boundary lines. Each input 3D Line is identified in the table by the field FeaturelD that stores the
HydrolD of the line. The table contains 4 records for each line. The first record provides information
on the lowest elevation on the boundary line (BottomElev=TopElev=SIcElev=Minimum elevation
along the line). The 3 additional records characterize the 3 slices requested when running the tool
(Slice Count = 3). If an Extrusion Value had been specified, one additional record would have been
added for each 3D Line.

B Attributes of BndEWA =
OBJECTID * | FeaturelD | BottomElev TopElev SicElev SleWicth SlcArea CumArea SlePerimeter | ~

a 147 B16 3361 3525 3443 3207 239525 4613 250815 6820160591 3205931188

o 143 E16 3525 36.89 3607 4020 5862533641 12782.694232 4023721193

a 149 B17 10499 1089 10499 a a 0 0

o 150 B17 1089 19526667 | 15.258333 7255833333 2B025.752393 2B028. 752393 7255887104

a 151 B17 19526667 | 28063333 23785 3100092371 | 156659739681 | 152685 492074 31100225251

o 152 B17 28063333 366 32331667 38280 | 305554932355 4915735424432 35280.319062

a 153 G615 3265 3268 3265 i] o 0 0

o 154 E15 3285 32936BET | 32818333 3138555589 56.50463 26 .50463 313889672 |

Recaord: ﬂj 1 jﬂ Shiows W Selected Records (4 out of 298 Selected) Options  +
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Profile Graph Title 3]

Profile for Drainage Boundary 617 (m)
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5. Station-Elevation Characterization

This tool allows computing Station (Measure)-Elevation for each vertex in the input 3D line. The
tool works on a selected set of 3D lines and will process all the lines if there is no selected set.

o Double-click Terrain Morphology > Drainage Boundary Processing > Station-
Elevation Characterization. Select DrainageBoundary as input Line 3D and click
Select All to select all measure formats. Do not check “Use M Value from Line” as
the measures are not populated in the Drainage Boundary feature class. Click OK.

* Station-Elevation Characterization

Input Line 30 Station-Elevation Characterization

| DrainageBoundary ﬂ

Measure Format Computes Station (Measure)-Elevation for every vertex
[ Measure_pct in the input 30 line. The tool works on a selected set
Measure_FractiDn of 3D lines and will process all the lines if there is no
[ Measure_Length selected set.

Output Skation Elevation Table
| Ci\Tukorial\Results\ GPTools\Marphologyirmorphology . gdbl SETable
Z Factor {optional)

Select Al | Unselect Al |
1

[ Use M Yalue fram Line [optional]

[ Owenwrite Existing 5E Walues [optional)

OF | Cancel Environments. ., | <« Hide Help | Tool Help
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The tool generates the output Station Elevation table that stores the measure and elevation for each
vertex in the input Line 3D feature class.

& Attributes of SETable =13

OBJECTID * | FeaturelD | Elevation | StationMPct | StationMFra | StationMLen | ~
| 26770 B16 3357 100 1 4020
’ B17 36.55 a a a
|| 26772 B17 35.56 0.067174 0.000672 25714286
|| 26773 B17 35.55 0134345 0.001343 51.428571
|| 26774 B17 3552 0.201523 0.002015 77142857
|| 2E7TS B17 3551 0.268657 0.002657 102 857143
|| 2E7TE B17 35.53 0335871 0.003359 128571429
|| 2BTTT B17 35.55 0.403045 0.00403 154 285714
|| 2E7TE B17 35.54 0.470219 0.004702 180
|| 26779 B17 35.55 0522455 0.005225 200

26750 B17 35.53 0574713 0.005747 20| &

Recnrd:ﬂj 26771 ﬁﬂ Show: W Selected Records (10 out of 45468 j

6. Drainage Boundary Smoothing

This tool allows creating new Smooth Drainage Boundary features with jaggy removed by
applying out-of-the-box smoothing algorithms (PEAK) to the input Drainage Boundary feature
class. The intent is to generate a line that will closely represent the true length of the Drainage
Boundary feature.

e Double-click Terrain Morphology > Drainage Boundary Processing > Drainage
Boundary Smoothing. Select DrainageBoundary as input Drainage Boundary. The
Smoothing Tolerance has to be greater than 0. Set it to 10 meters for example and
click OK.

* Drainage Boundary Smoothing

Input Drainage Boundary Drainage Boundary
|DrainageBoundary ﬂ Smoothing

Smoothing Tolerance

| 10 |Meters | Creates new Smooth Drainage

Output Smockhed Drainage Boundary Boundary features with jaggy removed
|C:'|,Tutorial'|,Resu|ts'|,GPToDIs'l,Morphology'l,morphology.gdb'|,Layers'l,DrainageBoundarvSmooth by applying out-of-the-box smoothing

algorithms (PEAK]) to the input
Drainage Boundary feature class. The
intent is to generate a line that will
closely represent the true length of the
Drainage Boundary feature.

OF | Cancel | Environments...| << Hide Help | Tool Help |

The tool generates the smoothed 3D Drainage Boundary feature class. The FeaturelD field in that
feature class stores the HydrolD of the associated input Drainage Boundary feature.
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Attributes of DrainageBoundarySmooth |’._||’E|E|
OBJECTID* | Shape* | MinElev | MaxElev | Shape_Length | FEATUREID | A~
| 36 |Polyling ZM 2907 4201 11805 534405 15
| 37 |Polyling ZM 31487 3659 3732 923657 B16
| 38 |Polyling ZM 1083 365 34544 052377 §17
| 39 |Polyling ZM 3265 33.51 541 511065 B4
| 40 |Polyling ZM 5 5 3511 23330 60404 14 B
| 41 |Polyling ZM 245 26 59 2747 16374 20
| 42 |Palyline ZM 104 26.93 15661 336034 621
n 43 |Palyline ZM 3274 3511 1403 864675 22
a4 [Prlwline Tl 11 82 5 47 MMNRA TR1E5RS 9] !
Record: ﬂj’ilﬁﬂ Shiows W Selected Records (1 out of 76 ﬂ
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AH Connectivity Refinement Toolset

The Arc Hydro Connectivity Refinement Toolset contains a set of tools that allow adding the
impact of existing structures to the connectivity established based on the terrain. Before using
these tools, you need first to generate the spider web connectivity using the function Drainage
Connectivity Characterization available in the Terrain Morphology menu in the Arc Hydro Tools
toolbar.

e Add the flow direction grid Fdr into the Table of Contents of ArcMap and select
Terrain Morphology > Drainage Connectivity Characterization.

e Specify the inputs and outputs as shown below, click OK and process all the features.

Drainage Connectivity Characterization

Terrain DEM |e|ev_cm j
Flow Direction Grid |f.;|, ﬂ
Drainage Area |Ealchment j
Drainage Bourdary [DrainageE oundary -
Drainage Point |D rainagePoint j
Drrainage Connectiviy |D rainConn j
Hydro Edge |H_|,|d[oEdge
Hydio Junction |Hydro.Junc:tion
Boundary Drainage Ling |Bnundal_l,lDlainageLine

0K | Help | : |

The function generates the output BoundaryDrainageLine feature class that defines the connectivity
between the drainage areas.

B Attributes of BoundaryDrainageline

Shape * |OBJECTID*| Shape_Length | LinkiD | DrainID FType | -~
__|Palyline 46 21032.512185 615 537 |Boundary Link
__|Palyline 47 19150 464274 616 541 |Boundary Link
| |Palyline 48 8495 635278 1] 538 |Boundary Link
__|Palyline 49 10172.970773 G17 541 |Boundary Link
__|Palyline a0 93 63961 B17 539 Boundary Link
__|Polyline 1 20353.845225 615 541 |Boundary Link
__|Palyline 52 2694 534155 B15 5242 |Boundary Link
__|Palyline 53 9363961 B19 241 |Boundary Link

Prbvline =4 1ERT MNANSAR F19 5473 [Annnrare | ink b/

Recnrd:ﬂj a ﬁﬂ Show: W Selected Records (2 outj

The function also generates the HydroEdge and HydroJunction feature classes but it does not create
their associated geometric network.
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B Attributes of HydroEdge E|E|E|

| shape* |OBJECTID*| Shape_Length | HydrolD | DrainiD FType FlowDir | EdgeType | Enabled | »
3 |Polxline il 1 3276 3203544 [=31-] 534 |Boundary Link | Uninitialized Flowyline True
| |Polyline M 2 S0 47357 B39 535 |Boundary Link | Uninitialized Flowline True
| |Polyline M 3 15176 423151 662 536 |Boundary Link | Uninitialized Flowline True
| |Polyline M 4 3136 100034 [1a3) 536 |Boundary Link | Uninitialized Flowline True
| |Polyline M B 23772 444788 GEY 536 |Boundary Link | Uninitialized Flowline True
| |Polyline M 5] 4193.0M0519 [1a2] 537 |Boundary Link | Uninitialized Flowline True
|__|Polyline M T 1605021 4966 E72 538 |Boundary Link | Uninitialized Flowyline True
|__|Polyline M g G877 2745585 E7S 242 |Boundary Link | Uninitialized Flowyline True

Prlwline hd q RRE1S AM2RENT RTR 47 |Annindarw | ink I Iminitiali+ar Flruwline Trie b

Record: ﬂj 1 jﬂ Show: W Selected Records (0 out of 126 Selected) Options -

E| Attributes of HydroJunction E'E'E'
Shape * |OBJECTID *| HydrolD | HextDownID FType SchemaRole | AncillaryRole | Enabled | JUNCTION_PLACEMENT_DESC | HYDRAULIC_TYPE_DESC | »
|| Point 1 657 -1 | Sink Mode 1 1] 1 |AH MORE
|| Point 2 B55 | =Mull= Boundary Mode 1 u] 1 8H MORE
|| Point 3 [=1:1) -1 | Sink Mode 1 1] 1 |AH MORE
|| Point 4 BE1 | =Mull= Boundary Mode 1 u] 1 8H MORE
|| Point 5 ;1) -1 | Sink Mode 1 1] 1 |AH MORE
|| Point B BE4 | =Mull= Boundary Mode 1 u] 1 8H MORE
|| Point 7 BEG | =Mull= Boundary Mode 1 u] 1 8H MORE
Paint g BES | =Mull= Boundary Mode 1 u] 1 8H MORE
Bt q R7N 1 |ink hace 1 n 1laH RIMKE b
Record: ﬂj 41 jﬂ Shiow; ’W Selected Records {0 out of 97 Selected) Options

The function updates the field IsDone with 1 in the attributes table of Drainage Boundary.

B Attributes of DrainageBoundary E|@|Pg|
| oBJECTID* | Shape* |Shape_Length| HydrolD* | MinElev | MaxElev | Isincluded | IsDone | ~
¥ 1 | Palyline ZM 33600 550 365 TEAT 1 1
N 2 |Polyling ZM 39210 551 7255 4524 1 1
B 3 |Polyling ZM 120 552 44955 5053 1 1
B 4 |Polyling ZM G760 553 2581 5053 1 1
B 5 |Polyling ZM 21080 564 3081 7111 1 1
B & |Polyling ZM 7500 555 7253 2524 1 1
B 7 |Polyling ZM 4620 556 4423 5.3 1 1|
Record: ﬂj 1 jﬂ Shiow; W Selected Records (0 out of 76 Selected) j

The HydroJunction feature class you just created is missing the field INCLUDE_CONNECT_DESC
required by the connectivity tools. You are going to create this field by using the Data Management
function under the Network Tools menu.

e Select Network Tools > Data Management Network Tools. Make sure HydroJunction
is tagged as Hydro Junction and click OK.
All the fields defined in the configuration file are appended, including the field
INCLUDE_CONNECT_DESC.
You need to create the geometric network based on the HydroJunction and HydroEdge feature classes.

e Save and close the map. Open ArcCatalog and browse to the target dataset. Right click
the feature dataset (e.g. Layers in Morphology.gdb) and select New > Geometric
Network.

o Select the option to build a network from existing features and select HydroEdge and
HydroJunction. Rename the network archydro. Select to create HydroEdge as a
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complex edge and to snap both feature classes with the tolerance provided. Keep the
remaining default options and build the network.

e Close ArcCatalog and reopen your map in ArcMap.

The network you just created had uninitialized flow directions. You need to set the flow direction (e.g.
in the digitized direction) before using the tools.

e Select Network Tools > Set Flow Direction in the Arc Hydro Tools toolbar. Select
HydroEdge and With Digitized Direction and click OK to set the flow direction in the
network.

The connectivity established and represented by the geometric network is based only on the terrain.
The tools in the current toolset will add additional information to this connectivity.

1. Connect Control Structure Junctions

This tool allows connecting HydroJunctions of Hydraulic Type Inlet/Outlet and Control Structure
associated to a Control Structure Sequence to the spider web geometric network. A Control Structure
Sequence is defined as one or many linear structures and point structures connected together through
HydroJunctions and HydroEdges to move water between Catchments.

e Add the DrainageLine feature class into the Table of Contents of ArcMap. This
feature class is empty because the terrain was processed as deranged but it is required
as input by this tool.

You are going to create a few inlets and connected structure. Only the HydroJunctions having
HYDRAULIC_TYPE_DESC="INLET’ or ‘*CONTROL STRUCTURE (‘CS’) and
INCLUDE_CONNECT_DESC = 1 will be processed by the function.

e Start editing and add a new Hydro Junction feature in one of the Catchment feature.
Set the field HYDRAULIC_TYPE_DESC to INLET and the field
INCLUDECONNECT_DESC to 1. Create another Hydro Junction with the same
attributes in a neighboring catchment.
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Attributes

= HydroJunction
+- 95

Property Walue

1 features

SOBIECTID 95
HydrolD ara
MextDownID <Mull =
FTvpe <Ml =
SchemaRole <Mull =
ancillaryRaole <Mull =
Enabled True
JIMCTION_PLACEMENT _DESC  MAMNUAL
HYDRALLIC_TYPE_DESC IMLET
LengthDown <Mull =
HYDROCODE_DESC <Mull =
JIMCTION_TYPE_DESC <Ml =
IsPreferred <Mull =
INCLUDECOMNMECT _DESC 1

e Set the snapping environment to snap to HydroJunction (Editor > Snapping in on the
Editor toolbar) and create a new HydroEdge of type Flowline that connects the 2 new
junctions and is digitized from Catchment 539 to Catchment 541. Save your edits and
stop editing.

Attributes

= HydroEdge
127

Property Yalue

1 features

OBIECTID
Shape_Length
Hydroll

D ainIC

FTvpe

FlowDir

EdoeTvpe

Enabled
LengthDwowwn
HYDROCODE_DESC
MextDownID
HYDROEDGE_TYPE_DESC

HYDROEDGE_PLACEMEMT _TAT
IsPreferred

Manningsh

\WetPeriFt

CSAareaFt2

Wel_fps

Paved

£

HYDROEDGE_HYDRALLIC_TY...

127
3213088
Gal

<hull=
=hull=
WikthDigitized
Flowlire
True

=Mull=
=hull=
<Mull =
HYDRAULIC ELEMENT
COMDUIT
MarAL
<Mull =
<Mull =
=Mull=
=hull=
<Mull =
<Mull =

o Set the Flow Direction in the digitized direction using Set Flow Direction.

e Double-click Terrain Morphology > AH Connectivity Refinement Tools > Connect
Control Structure Junctions. Specify the inputs as shown below and click OK.
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* Connect Control Structure Junctions ['._|['E|g|

Input Hydro Junction Connect Control Structure Junctions
| HydroJunction ﬂ g
Input Hydro Edge Connects HydroJunctions of Hydraulic Type Inlet/Outlet
[HydroEdge =] ﬂ and Control Structure corresponding to the Contral
Input Drainags Line Structure Sequence to the spldler web geometric network.

o A Control Structure Sequence is defined as one or many
|Drainageline =l g linear structures and point structures connected together
Input Cakchment through HydroEdges and HydroEdges to move water
|Catchment j g hetween Catchments.

Input Flow Direction Grid

|Fdr | ﬂ

[0]'8 | Cancel | Environments...| << Hide Help | Tool Help |

The tool traces from the HydroJunctions (inlet/control structures) using the geometric network and the
flow direction grid and connects the HydroJunctions to the closest Drainage Line or Sink. The tool sets
the flow direction in the digitized direction for the new Hydro Edge features.

The field HYDROEDGE_HYDRAULIC_TYPE_DESC is populated with SC (SHALLOW
CONCENTRATED) for the newly created HydroEdge features.

E Attributes of HydroEdge El@@

HydrolD | Drainid | Flype | FowDir | EdgeType [Enabled| NextDownlD | HYDROEDGE_TYPE_DESC | HYDROEDGE_HYDRAULIC_TYPE_DESC | HYDROEDGE_PLACEMENT_TXT | IsPreferred | Mann A
| | 873 556 Boundary Link Uninitialized Floweling True | =Mull= ull= =hull= =Mull= =Mull= =Mull=
875 | 544 Boundary Link Uninitialized Flowline True | =Mull= =hlull> =Mull= =hull= =Mull= =Mull=
: 376 | 556 Elounc};ary Link Uninttislized | Flowiine True | =hull= |<huuil= |=haui= |<huuil= =Ml |=hui=
&78 555 | Boundary Link Uninitialized Flowline True | =Mull= =hlull> =Mull= =hull= =Mull= =Mull=
: 231 [=Mull= =l ‘WithDigtized | Flowiine True | =Mull= |HYDRALLIC ELEMENT |conpum IMANLAL <hlull= |<hiull=
592 54 Linesr Structure. Uninitialized | Flowine | True -1 |HYDRAULIC ELEMENT |SHALLOWY CONCENTRATED ARCHYDRO 1 |<hlull>

O 383 | 539 Lineer Structure| Uninttislized | Flowine | True | -1 |HYDRAULIC ELEMENT |SHALL WY CONCENTRATED |&RCHYDRO ETE
£ ¥

Record: EJLJ 1 _DJiJ Show: W Selected Records (2 out of 129 Selected) Options  ~
Note

CHAN (CHANNEL) is reserved for Hydro Edge features that are manually digitized (like Conduit)
but are channels.

The field IsPreferred is populated with 1 to indicate a preferred path. If new HydroJunctions are
created (when there are no existing junctions at the ends of the new HydroEdges, which is not the case
in this example), the field IsPreferred is also populated with 1 for the new HydroJunctions.
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2. Sink Identification by HEP

This tool allows settings the field IsSink to 1 in the input Sink Polygon features containing Hydraulic
Element Point features. The field IsSink will be created if it does not already exist.

The tool works on a selected set of Sink Polygon features. It will process all features if there is no
selected set.

e Add the SinkPoly and SinkPoint feature classes into the Table of Contents of ArcMap.
Open the attributes table of SinkPoly and use the Field Calculator to set the field
IsSink to O for all records.

o Double-click Terrain Morphology > AH Connectivity Refinement Tools > Sink
Identification by HEP. Specify SinkPoly and SinkPoint as inputs and click OK.

* Sink Identification by HEP =13
Input Sink Polygon Sink Identification by HEP
|SinkP0|'y' j E
Input Hydraulic Elerment Poink Sets the field IsSink to 1 in the input Sink Polygon
[ SinkPoinit ~] E features containing Hydraulic Element Points
features. The field IsSink will be created if it does not

already exist.

The tool works on a selected set of Sink Polygon
features. It will process all features if there is no
selected set.

Ok | Cancel | Environments...| << Hide Help | Tool Help |

The tool populates the field 1sSink with 1 for all the SinkPoly features containing a SinkPoint feature.
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B Attributes of SinkPoly

HydrolD | GridiD | DrainiD [ IsSink | FillDepth | FillArea | FillVolume | BottomElev | FillElev | DrainArea |+
N 508 253 253 0 0.1 203400 2142 -0.03 0.01 4405500
| 509 254 254 0 6.07 185300 358316 11.88 18.06 1801 700
N 510 255 255 0 0.04 1500 54 -0.04 0 1280700
N 261 B B 1 1.45 954900 447975 2188 2333 16289100
N 286 41 41 1 0.01 £300 63 1711 1742 32082300
B 303 48 45 1 0.01 2700 7 16.96 1697 36531800 %

4 *
Recnrd:ﬂj i] ﬂﬂ Shio: W Selected Recards {4 ook of 255 Selected) Cpkions -

3. Define Overland Preferential Node Link Schema

Note

Before using this tool, make sure the geoprocessing setting is set to allow you to overwrite the results
of the geoprocessing operations. This setting is required to allow you to update and append/replace
records in the output Preferential Node and Link feature classes. If you do not allow overwriting, two
new Preferential Link/Node feature classes will be generated each time you run the tool.

This tool allows creating a Preferential Node/Link schema that defines the “main” overland flow paths
of type Boundary Link between Catchment features. The input HydroEdge, HydroJunction and
DrainageBoundary feature classes used by the tool are the ones created with the Terrain Morphology
Drainage Connectivity Characterization function, and NOT the ones created manually and/or during
the creation of HEPs (Structure Link) that will be handled by the tools Add Point Structure
HydroEdges to Preferential Path and Add Linear HydroEdges to Preferential Path.

e Double-click Terrain Morphology > AH Connectivity Refinement Tools > Define
Overland Preferential Node Link Schema.

e Specify the inputs as shown and rename the output PreferentialLink
“PreferentialLink”. Click OK.

* Define Overland Preferential Mode Link Schema

Input Catchment Define Overland Preferential
| Catchment | = Node Link Schema
Input Sink Poink
|SinkPoint j = Creates a Preferential Node.FLink
T sch?miI tﬁhat de?;esbtl?e main
- = overland flow paths between

Jrtycrodunction - = catchments. The input HydroEdge,
Input Hydro Edge HydroJunction and DrainageBoundary
|HydroEdge | = feature classes used by the tool are
Input Drainage Boundary the ones created with the Terrain

; e Marphology Drainage Connectivity
DrainageBoundar A == .
| g Y J L Characterization function, and NOT the
Uz (2 ~ ones created manually and/or during
[Fi -l = the creation of HEPs.
Output Preferential Mode
| Ci\Tukorial\Results GPTools\Morphologyimorphology . gdbiLayers\PreferentialMode =
Output Preferential Link
| 4 Tutorial\Resultst GPToolsiMorphologymorphology . gdbi Layers' PreferentialLink, =

OF | Cancel | Environments...| <« Hide Help | Tool Help
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The tool generates the PreferentialLink and PreferentialNode feature classes that identify the preferred
path from one catchment SinkPoint into the next catchment using Boundary Link HydroEdges.

For each Catchment feature being processed, the tool finds the sink point feature within the catchment
and copies this point into the output “Preferential Node” feature class. It populates the HydrolD field
with a new unique identifier and the field SinkID with the HydrolD of the source Sink Point. The
DrainlID field is populated with the HydrolD of the Catchment feature.
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B Attributes of PreferentialNode

OBJECTID* | Shape* | HydrolD | SinkiD | DrainlD | ~
| 44 [Pairt 05 514 537
| 37 |Paint a0 515 538
| 42 |Paint a04 516 539
| 40 [Paint a0z 517 540
| 36 |Paint 400 518 541
23 |Paint 896 519 542| ¥

Record:ﬂj i} ﬁﬂ Show: W Selected j

The tool identifies the connected catchment by looking for the HydroJunction features located on the
Catchment’s associated Drainage Boundary features and identifying the HydroJunction that has the
lowest elevation. The elevations are retrieved from the input Drainage Boundary feature class.

The tool looks for connected HydroEdges of type ‘Boundary Link’ at that location that belong to an
adjacent catchment:

- If the tool cannot find an adjacent HydroEdge/Catchment, it creates a Preferential Path that starts
at the sink and ends at the lowest HydroJunction on the boundary. The tool creates a Preferential
Node at the location of the lowest HydroJunction and populates its SinklD and DrainlD with -1.

- If the tool finds one or many connected HydroEdges, for each connected feature it merges the
geometries of the Hydro Edges connecting at that lowest Hydro Junction that link the sink points
of these 2 catchments. It stores the resulting line in the output “Preferential Link” feature class
and populates its HydrolD. The tool sets the field IsPreferred to 1 in the HydroEdge features
merged to create the Preferential Link.

The tool identifies the lowest HydroJunction features located along all Drainage Boundary features of
the identified adjacent catchment at the exclusion of the Drainage Boundary features associated to the
first catchment.
If its elevation is lower than the elevation of the HydroJunction previously identified, the first
catchment is flowing into the second catchment 2. The tool sets the digitized direction of the
Preferential Link from the first to the second catchment 2 and populates the fields in the attributes
table of Preferential Link as follows:

- FlowDir: “WithDigitized”

- FNID: HydrolD of the Preferential Node in Catchment 1

- TNID: HydrolD of the Preferential Node in Catchment 2

- FeaturelD1: HydrolD of Catchment 1

- FeaturelD2: HydrolD of Catchment 2

If the elevation of the second HydroJunction is higher, the second catchment is flowing into the first
catchment. The tool sets the digitized direction of the Preferential Link from Catchment 2 to
Catchment 1 and populates the fields in the attributes table of Preferential Link as follows:

- FlowDir: “WithDigitized”

- FNID: HydrolD of the Preferential Node in Catchment 2

- TNID: HydrolD of the Preferential Node in Catchment 1

- FeaturelD1: HydrolD of Catchment 2

- FeaturelD2: HydrolD of Catchment 1

If both elevations are the same, the tool sets the digitized direction of the Preferential Link from the
smaller catchment to the larger catchment. The tool populates the field FlowDir with “WithDigitized”.
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The tool sets the processing flag to both Catchments to Done to skip processing Catchment 2 in the
subsequent loop. It populates the following fields in the attributes table of Preferential Link as follows:
- FlowDir: “WithDigitized”
- FNID: HydrolD of the Preferential Node in smaller Catchment
- TNID: HydrolD of the Preferential Node in larger Catchment
- FeaturelD1: HydrolD of smaller Catchment
- FeaturelD2: HydrolD of larger Catchment

Bl Attributes of Preferentiallink

OBJECTID *| Shape * |Shape_Length|HydrolD| FlowDir | FHID | THID |FeaturelDf FeaturelD? i ~
| 7 Poline M | 4616652147 914 withDigiized | 857 | 901 550 538
| & Polyline M 335225816 915 [ithDigtized | 890 901 549 538
| 10|Palyline M | 13735.798653 917 ithDigitized | 592|504 547 539
| 15 |Palyline M | 11143.944302 925 ithDigitized | 901 | 504 535 539
| 20 Polyline M | 10872123383 927 ithDigiized| 903|904 536 539
| 19 |Palyline M | 14525169854 926 [ithDigitized | 905 502 537 540
| 17 |Palyline M | 10266.510353 924 ithDigitized | 904|800 539 541
| 12 |[Palyline M | 1312550432 919 [withDigitized | 894 | 898 545 543

15 Palyline M | 1660.660172 922 [ithDigitized | 900|898 541 543 %
Record: ﬂj a ﬁﬂ Show: W Selected Records (4 out of 22 Selected) j

4. Add Point Structure HydroEdges to Preferential Link

Note

Before using this tool, make sure the geoprocessing setting is set to allow you to overwrite the results
of the geoprocessing operations. This setting is required to allow you to update and append/replace
records in the output Preferential Node and Link feature classes. If you do not allow overwriting, two
new Preferential Link/Node feature classes will be generated each time you run the tool.

This tool allows generating Preferential Links and Nodes associated to HydroJunctions of hydraulic
type Culvert (‘“CULV’), Control Structure (‘CS’) or Bridge (‘BRID”). The tool works on a selected set

July 2010 84



Arc Hydro GP Tools v1.4 — Tutorial

of “HydroJunction’ features. If nothing is selected, all features will be processed. The tool will not
overwrite any existing links or nodes.

The tool loops through all selected HydroJunctions and processes only the HydroJunction features that
have the following attributes:

o IsPreferred=1
e HYDRAULIC_TYPE_DESC in (*CULV’, ‘BRID’, “‘CS’)
and are connected to at least one HydroEdge having IsPreferred=1.

Notes

Although the tool processes all features when there is no selection, it is better to work on selected
features as this is a GIS intensive function and quality control at each step is essential.

The HydroJunction/HydroEdge used by this tool may be created using the tools available in the
SWFWMD - Connectivity Tools toolbar installed with Arc Hydro. Refer to the document Arc Hydro
Connectivity Tools — Tutorial.pdf for more information on how to create the
HydroJunction/HydroEdge features.

You are going to create a new HydroJunction representing a Culvert point structure on the boundary
line between catchments 547 and 539.

e Start editing and add a new Hydro Junction feature on the Drainage Boundary feature
between Catchment 547 and 539. Set the fields JUNCTION_PLACEMENT_DESC to
‘MANUAL’, HYDRAULIC TYPE_DESC to ‘CULVERT’,
JUNCTION_TYPE_DESC to ‘HYDRAULIC ELEMENT”, IsPreferred to ‘1’ and
INCLUDECONNECT_DESC to ‘1’. Save your edits and stop editing.

Attributes
= HydroJunckion Property Value
+- 102 OBJECTID

HydroID 30
MNextDownlID <Ml
FTwpe <hull =
SchemaRole <Ml .
AncillaryRale <Mull= 547
Enabled True -
JUMCTION_PLACEMENT_DESC  MAMUAL
HYDRAULIC_TYPE_DESC CULVERT
LenagthDawn <Mull=
HYDROCODE_DESC <Mull=
JUMCTION_TYPE_DESC HYDRAULIC ELEMENT
IsPreferred 1
INCLUDECOMMNECT_DESC 1

1 features K »

539

e Zoom in to the HydroJunction you just created. Since you did not set the snapping
environment, the HydroJunction may not be exactly on top of the DrainageBoundary
feature. You are going to snap the HydroJunction onto the boundary.

=
)
=

47

July 2010 85



Arc Hydro GP Tools v1.4 — Tutorial

e Add the SWFWMD - Connectivity Tools toolbar.

SWFWMD - Connectivity Tools X]

Caonnectivity "|F'|F'E j & A e

e Select the HydroJunction you just created and select Connectivity > Snap
HydroJunctions. Specify the input DrainageBoundary and Hydro Junction feature
classes and click OK.

' Spap HydroJunctions

Drainage Boundary |DrainageB oundary ﬂ
Hydra Junction |Hy.;|m_l uRckion ﬂ
1] 4 | Help | Cancel |

e Specify the snapping distance (e.g. 10) and click OK.

Snapping Tolerance

Enter the snapping distance for snapping Hydrolunctions

Snapping Distance in Data Units: |1 0

e Refresh the map.

The HydroJunction has been snapped on top of the DrainageBoundary feature.

&
)
=
&
=
=

You now need to create the HydroEdges associated to this new HydroJunction — they will link the
HydroJunction to the Sink Node HydroJunction in each catchment.

e Inthe SWFWMD - Connectivity Tools toolbar, select Connectivity > Connect
HydroJunctions. Specify the inputs as shown below and click OK.
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' Connect HydroJunctions

Flows Diirection Gnd |f,jr j
Drainage Area |Eatchment ﬂ
Drainage Boundary |DrainageB oundary ﬂ
Hydro Junction HydraJunction |
Hydro Edge |H_I,u:|r|:|E|:|ge j
Boundary Drainage Line |EoundaryDrainageline |
Drainage Connectivity |Drain|:|:lnr‘| j
1] 4 | Help | Cancel |

e Refresh the map.

The function creates 2 new HydroEdge features of type Structure Link with their attribute IsPreferred
setto 1.

B | Attributes of HydroEdge

Shape * |OBJECTID *| Shape_Length| HydrolD | DrainlD Flype FlowDir EdgeType | Enabled |

__|Polyline i 122 3544 549355 ar2 544 |Boundary Link AgainstDigitized Flovvline True
__|Polyline i 123 159581 763541 873 556 Boundaty Link Uninitialized Floweline True
| Polyline i 124 1035.01 2604 875 S44 Boundaty Link Uninitialized Floveline True
__|Polyline i 125 5107 93506 ave 556 |Boundary Link WithDigitized Flovvline True
__|Polyline M 126 1205954544 878 255 Boundaty Link AgainstDigitized Floweline True
| Polyline i 127 213083075 281 =hull= =Pull= WithDigitized Floveline True
| |Polyline M 135 9541 04265 852 541 |Linear Structure Uninttialized Flovvline True
__|Polyline M 136 5691 624567 883 539 |Linear Structure Uninttialized Floseline True
| Polyline h 137 1969523725 93 247 Structure Link Uninitialized Floweline Falze
| Polyline h 138 13335 41494 932 539 | Structure Link Uninitialized Flowvling False | 4
< >
Record: ﬂj 1 jﬂ Show: W Selecked Records (2 out of 131 Selected) Options -

B b

<
ot
fr:3

=
'\gv_,._,—r"—\j

e Select the HydroJunction feature of type Culvert you just created. Double-click
Terrain Morphology > AH Connectivity Refinement Tools > Add Point Linear
Structure HydroEdges to Preferential Link.
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e Select the input Hydro Junction, Hydro Edge, Sink Point, Catchment and Drainage
Boundary feature classes. Specify the Preferential Link and Preferential Node you just
created as output so that the tool updates these existing feature classes. Set the
optional Hydraulic Element Point feature class to blank.

The tool will display a yellow warning sign indicating that the feature classes will be overwritten. In
reality, the tool will append new records in these feature classes and not overwrite the existing
Preferential Link and Node features.

* Add Point Structure HydroEdges to Preferential Link

Input Hydro Junction Add Point Structure HydroEdges

[ HydroJunction =l ﬂ to Preferential Link

Input Hydro Edge

| HydroEdge ]| ﬂ Creates a Preferential Link feature

Input Sink Paint tahssociatedtto a F'f?;nt Str;ctg;e by merging

|SinkPoint ﬂ ﬂ coenr?eestrgs t”oefhz F'o?nt ét:ﬁatu?ee.SThe point

Input Catchment structures that can be processed are

| Catchment | ﬂ represented in the nework model by the

Input Drainage Boundary HydroJunction features of hydraulic type

[DrainageBoundary =] ﬂ Cu_lvert. Caontrol Structure or Bridge. The_

- points are further defined by the Hydraulic

{8\0utput Preferential Node Element Point features associated to these

|C:'l,Tut0ria\'l,ResuIts'l,GPTooIs'l,MorphoIogy'l,morpho\ogy.gdb'l,Layers'l,PreFerentiaINode ﬂ HydroJunctions (e.g. upstream and
&Output Preferential Link downstream invert location for culvert).

| i TutoriahResultsiGPToolsMorphologyimorphology .gdbiLaver siPreferentialLink ﬂ

Input Hydraulic Element Point {optional)

| -l @

OF | Cancel Environments. .. | << Hide Help | Tool Help

e Click OK to proceed.

The tool generates a new Preferential Link connecting the via the selected HydroJunction feature of
Hydraulic_Type_Desc Culvert.

<
P
=

Point Structure Preferential Link
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B Attributes of PreferentiallLink

OBJECTID* | Shape® | Shape_Length | HydrolD |  FlowDir | FHID | THID | FeaturelD1 | FeaturelD2 | ~
| 18 |Palyline p 11143.944302 925  WWithDigtized | 901| 804 538 538
| 19 |Palyling b 14526169864 926  WMithDigtized | 905|902 537 540
| 20 | Polyline b 10572123360 827  WMihDigiized | 903|904 536 538
| 21 |Palyline M 5568.305192 928  WMthDigtized | 907 | 805 535 537
| 22 |Palyling M 17014175311 928  WMithDigized | 906|907 534 535
| 23 | Polyline b 14804 933665 833 WMihDigiized | 892 904 547 539 | o
Record: ﬂj 1 jﬂ Show: W Selected Records (1 out of 23 Selected) Options  ~

The tool did not create new Preferential Node features in this case but used the existing nodes
associated to the sink points at the ends of the link (892 and 904).

Note

If the optional Hydraulic Element Point feature class had been specified and that layer contains
features associated to the HydroJunction of HYDRAULIC_TYPE_DESC Culvert being processed, the
direction of the preferential link will be set using the direction set by the elements instead of using the
lowest elevation on the boundary of the catchments.

5. Update Preferential Node Link Schema

Note

Before using this tool, make sure the geoprocessing setting is set to allow you to overwrite the results
of the geoprocessing operations. This setting is required to allow you to update and append/replace
records in the output Preferential Node and Link feature classes. If you do not allow overwriting, two
new Preferential Link/Node feature classes will be generated each time you run the tool.

This tool allows generating the Preferential Node and Link feature classes by using the HydroEdge
features of FType Boundary Link or Structure Link having the field IsPreferred set to 1. This tool may
be used after editing the field IsPreferred in the HydroEdge features of type Boundary Link or
Structure Link to modify the desired Preferential Paths.

For example, you are now going to modify the preferential path so that Catchment 544 is not terminal
but flows into Catchment 555.
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e Set the field IsPreferred to 1 for the 2 HydroEdges connecting 544 and 555.

For the second modification, you will edit the Hydro Edges so that Catchment 553 flows into
Catchment 543 instead of 544.

o  Set the field IsPreferred to O for the HydroEdges connecting 544 and 553 as shown
below.

o Select Catchment 544 as the catchment to process.

e Double-click Terrain Morphology > AH Connectivity Refinement Tools > Update
Preferential Node Link Schema. Specify the inputs as shown below. Make sure that
the existing PreferentialNode and PreferentialLink features classes are set as outputs
so that these feature classes are updated by the tool. Click OK.
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* Update Preferential Node Link Schema

Click errar and warning icons for more information [=] Update Preferential Node

Input Catchment Link Schema

|Catchment ﬂ =

Tnput Sink Point Gedngatfes Oye:l;nddF';eferentiall Link
- p u and Preferential Mode feature classes

SinkPoint - J . .

| Sikpain - = defining the main flow paths between

Inputt Hydro Edae catchments based on the IsPreferred’

| HydroEdge RAN=; attribute in the input HydroEdge

Input Drainage Boundary feature class. The tool works on a

|DrainageBoundary ﬂ = select_ed set of catchment fegtures _

ot DEM and will process all features if there is

ned o no selected set.

|e|ev_-:m j =

&Output Preferential Mode

| Ci\TukorialiResultst GP Tools\Morphologyimarphology . gdbiLayvers\PreferentialNode g
&Output Preferential Link

| C:h\Tutorial\Resultsh @GP Toolsi Morphology morphology, gdb\Layers\PreferentialLink ﬂ

(o4 | Cancel | Environments...| <« Hide Help | Taool Help |

The tool updates the existing Preferential Node and Preferential Link feature class based on the
IsPreferred attribute in the input Hydro Edge feature class. The link between 544 and 553 is removed
and a new link is added between 544 and 555.
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6. Add Linear Structure HydroEdges to Preferential Link

Note

Before using this tool, make sure the geoprocessing setting is set to allow you to overwrite the results
of the geoprocessing operations. This setting is required to allow you to update and append/replace
records in the output Preferential Node and Link feature classes. If you do not allow overwriting, two
new Preferential Link/Node feature classes will be generated each time you run the tool.

This tool allows generating Preferential Links and Nodes associated to HydroEdges of type Linear
Structure. The tool works on a selected set of HydroEdge features. If nothing is selected, all features
will be processed. The tool will not overwrite any existing links or nodes.

The tool loops through all selected HydroEdges and processes only the HydroEdge features that have
the following attributes:

o IsPreferred=1
e FType="Linear Structure”
and have their From Point intersecting the FromPoint of another HydroEdge feature.

Notes
Although the tool processes all features when there is no selection, it is better to work on selected
features as this is a GIS intensive function and quality control at each step is essential.

The HydroEdges MUST have the flow direction set in the geometric network. You can set the flow
direction if needed by running the Set Flow Direction function in the Network Tools menu.

o Click Network Tools > Set Flow Direction and set the Flow Direction in the digitized
direction.

o Select the HydroEdge features having FType="Linear Structure” you previously
created.

B Attributes of HydroEdge

HydrolD| Drainid | Flype | FlowDir | EdgeType| Enabled | HYDROCODE_DESC | NextDowniD | HYDROEDGE_TYPE_DESC| HYDROEDGE_HVDRAULIC_TYPE_DESC [HVDROEDGE_PLACEMENT _TXT| IsPreferred |~
L] 872 544 |Boundary Link | AgainstDigitized | Flowline True |<hull= <MLilk= =ull= =hull= <Mull= 1
| 873 56 Boundary Link Uninitisized | Flowiine | True |<Null= =hlil= [=hiat= <hui= b= =hlul=
1 875 544 |Boundary Link Unintislized | Flowline True |<hull= =M= =Mull= =Mull= 2 Mull= =M=
| 876|556 |BoundaryLlink | VithDigitized | Flowins | True |<Null= <Ml <Ml =hiul= <Ml 1
| 578 555 |Boundary Link | AganstDighized| Flowine|  True |<ull= =hiLll= [<hiul= =ull= [<hlul= 1
T Eat [ehus |<hu= ithDigitizer) | Flowiine | True |<hiuil= <hiLl= HYDRAULIC ELEMENT | CONDUIT MANLAL <hiLl=
| 882|541 |Linesr Structure|  Unintislized | Flowine|  True |<hull= -1 |HYDRAULICELEMENT  SHALLOW CONCENTRATED |ARCHYDRO 1
| @83 530 |Linear Structure|  Unintisized | Flowine|  True |<hlulls -1 |HYDRAULIC ELEMENT  SHALLOW CONCENTRATED ARCHYDRO 1
I} 3 947 |Structure Link Uninitisized | Flowiine Falseg | <MNull= <Mull= <Mull= <Hull= | <huit= 1
| a2 539 |Structure Link Uninttisized | Flowline | False |<Null= =hlul= [<hhut= <Hlul= [ hiuil= 1
£ >

Record: Ejﬂ 1 _»Jﬂ Show WM Records (2 out of 131 Selected) m
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e Double-click Terrain Morphology > AH Connectivity Refinement Tools > Add
Linear Structure HydroEdges to Preferential Link.

e Select the input Hydro Edge, Sink Point and Catchment feature classes. Specify the
Preferential Link and Preferential Node you just created as output so that the tool
updates these existing feature classes.

The tool will display a yellow warning sign indicating that the feature classes will be overwritten. In
reality, the tool will append additional records into the existing feature classes. Note that took will not
delete the existing overland Preferential Link existing between the Catchments linked by the control
structure.

* Add Linear Structure HydroEdges to Preferential Link E]E|E|
Input Hydro Edae Add Linear Structure
| HydroEdge =] ﬂ HydroEdges to Preferential
Input Sink Point Link
| sinkpoirt =] g
Tnput Catchment Creates a Preferential Link feature
[ Catchment ] ﬂ repre_senting a Linear_ Strun:t_ure by
merging the geometries of Linear

&Output Preferential Node

| 1\ Tukorial\ResultsiGP Tools\Morphologyimarphology . gdbiLaver s\Preferentialbode
&Output Preferential Link

| i\ Tukorial\ResultsiGP ToolsiMorphologyimarphalogy . gdbiLaversiPreferentialLink g

- Structures HydroEdges with their
E connected HydroEdges (i.e. Conduit).

QK | Cancel | Envirnnments...| <« Hide Help | Tool Help

e Click OK to proceed.

The tool adds a new Preferential Link feature between Catchments 539 and 541 in addition to the one
that was generated with the tool Define Overland Preferential Node Link Schema. It does not replace
the existing link.

R4
Linear Structure Preferential Link
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B Attributes of PreferentiallLink

OBJECTID* | Shape* | Shape Length | HydrolD |  FlowDir | FHID | THID | FeaturelD1 | FeaturelD2 | ~
| 33 |Palyline M 3352.25816 944  WWithDigtized | 901| 830 538 543
| 43 |Palyline M 11143.944302 954 | WithDigiized | 901|904 538 534
| 41 |Polyline b 10266 610363 852 WMihDigiized | 904|800 539 541
| 47 |Palyline M 16745.755323 958  WWithDigtized | 904 800 539 541
| 39 |Palyline M 10032 640667 950  WMithDigized | 902| 8o 540 544
| 40 | Polyline b 1660660172 851 WithDigitized | 900 593 541 543 o
Record: ﬂj 0 jﬂ Show: W Selected Records (1 out of 24 Selected) Options  ~

The tool did not create new Preferential Node features in this case but used the existing nodes
associated to the sink points at the ends of the link (900 and 904).

The tool traced first from the FromPoint of each selected Hydro Edge features of type Linear Structure
to find all downstream HydroEdges (Conduit as well as Linear Structures Edges). The tool merged the
geometries of all resulting HydroEdges to create a new PreferentialLink feature having
‘FlowDir=WithDigitized’.

N
- ]

The FromPoint of the Preferential Link feature is the ToPoint of the HydroEdge feature of FType
Linear Structure associated to from point of the conduit being processed and its ToPoint is at the end
of the trace (i.e. the ToPoint of the HydroEdge of FType Linear Structure at the downstream end of the
Conduit (sink)).

The tool creates output Preferential Node features if they do not already exist at each Sink Point
located at the ToPoint of the Linear Structure HydroEdges at both ends of the Preferential Link. The
SinkID is populated with the HydrolD of the Sink Point.

For Preferential Links, the tool sets FNID=HydrolD of the ‘From Preferential Node’ and TNID=
HydrolD of the “To Preferential Node’.

The tool populates the fields FeaturelD1 and FeaturelD2 with the HydrolD of the From and To
Catchments associated to a Preferential Link. Catchments are retrieved by spatial query using the Sink
Point features.

Note

When the HydroEdges that are pipes (HEP lines) cross Linear Structures, the digitized direction
(FromNode and ToNode) will not be maintained since new vertices will be introduced at the
intersecting points. However FNID, TNID, FeaturelD1 and FeaturelD2 will be maintained to establish
the flow.
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7. Set Flow Direction Using Preferential Link

This tool allows settings the flow direction for the HydroEdges based on the direction of the
Preferential Links.

e Double-click Terrain Morphology > AH Connectivity Refinement Tools > Set Flow
Direction Using Preferential Link.

e Specify the inputs/outputs as shown below and click OK.

* Set Flow Direction Using Preferential Link EJ@|E|

Input Hydro Edge
|HydroEdge ﬂ ﬂ
Input Preferential Link
|F‘reFerentiaILink ﬂ ﬂ
v
< >
Ok | Cancel | Environments. .. | Show Help == |

The tool updates the field FlowDir in the attributes table of HydroEdge based on the direction of the
associated Preferential Link. The HydroEdges highlighted in yellow in the picture and table below are
the ones associated with a Preferential Link.

L\%K
{ﬁﬁ
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B Selected Attributes of Hydrokdge |= |[E1]%&| EH Selected Attributes of HydroEdge

HydrolD | DrainiD | FType | FlowDir | EdgeType HydrolD | DrainiD | FType | FlowDir | EdgeType
| T16 255 |Boundary Link Uninitislized Flowline [l | T16 555 |Boundary Link Uninitialized Flowwline
| 718 956 |Boundary Link Uninitislized Flowline [l | 719 556 |Boundary Link Uninitialized Flowwline
| T2 956 |Boundary Link Uninitislized Floweline [l | 722 556 |Boundary Link Uninitialized Flowwline
| 724 956 |Boundary Link Uninitislized Flowline [l | 724 556 |Boundary Link AgainstDiotized Flowwline
| 70 255 |Boundary Link Uninitislized Flowline [l | 870 555 |Boundary Link WithDigitized Flowwline
| 72 244 |Boundary Link Uninitislized Flowline [l | 672 544 |Boundary Link AgainstDiotized Flowwline
| 573 956 |Boundary Link Uninitislized Flowline [l | 873 556 |Boundary Link Uninitialized Flowwline
| 75 244 |Boundary Link Uninitislized Flowline [l | 873 544 |Boundary Link Uninitialized Flowwline
| 76 956 |Boundary Link Uninitislized Flowline il | G676 556 |Boundary Link WithDigitized Flowwline
| 76 255 |Boundary Link Uninitislized Flowline [l | G675 555 |Boundary Link AgainstDiotized Flowwline
£ < >

>
Record:ﬂj a jﬂ Show: &l ISeIected lecordsj Record:ﬂj a jﬂ Show: Al ISeIected lecordsjl
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Grouping Toolset

The Grouping Toolset contains a set of tools that allows regrouping catchment to facilitate analyses.

1. Select Upstream Catchments using Preferential Node Link

This tool allows identifying the Catchment features located upstream of the selected Catchment
features based on the Preferential Link and Node feature classes and populating the GroupID field in
these Catchments with the same identifier.

o Select the Catchment feature with HydrolD = 553.

o Double-click Terrain Morphology > Grouping Toolset > Select Upstream
Catchments using Preferential Node Link.

e Specify the input Catchment, Preferential Node and Preferential Link feature classes
and click OK.
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* Select Lipstream Catchments using Preferential Node Link

Input Catchment Select Upstream Catchments using

| Catchment =l ﬂ Preferential Node Link

Inpuk Preferential Mode

| Preferentiaods | ﬂ Traces upstream of user selected catchment(s) based
on Preferential Node/Link and returns the upstream

Input Preferential Link

ﬂ = catchment features as a selection set of catchments

|Preferentiallink populated with the same GrouplD.

[~ Owenwrite Existing GrouplD [optional)

[a]4 Cancel Environments...| << Hide Help ‘ Toal Help

Attributes of Catchment

HydrolD | GridiD | IsPitted | JunctionlD | HextDownlD | GrouplD | IsTerminal A
- 255 01 1 | =Mull= =Mull= =Mull= =Mull=
- 256 205 1 | =Mull= =Mull= =Mull= =Mull=
- 236 303 1 | =Mull= =Mull= 936 | =Mull=
- 238 321 1 | =Mull= =Mull= 936 | =Mull= —
- 238 322 1 | =Mull= =Mull= 936 | =Mull=
- 241 338 1 | =Mull= =Mull= 936 | =Mull=
| 542 3 1 |=hull= =Mull= 936 |=MNull=
n 543 342 1 =Mull= =Mull= 336 | =hull= v
< [
Record:ﬂj 1 jﬂ Show: W Selected Records (16 out of 23 ﬂ
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e Select the Catchment feature with HydrolD 556 and rerun the function without the
overwrite option).

The tool selects and populates the field GrouplD for the remaining group.

B Attributes of Catchment E|@|g|
HydrolD | GridiD | IsPitted | JunctionlD | NextDownlD | GrouplD | IsTerminal
. 537 3a7 1 =iull= <Mull= 937 =hull=
. 540 330 1 =iull= <Mull= 937 =hull=
. 544 345 1 =iull= <Mull= 937 =hull=
| 555 501 1 =iull= <Mull= 937 =hull=
| 256 205 1 | =Mull= =Mull= Q37 |=Mull=
| 536 303 1 |=Mull= =Mull= Q36 | =Mull=
| 535 321 1 |=Mull= =Mull= Q36 | =Mull=
| 39 322 1 |=Mull= =Mull= Q36 | =Mull= b
< >
Record: ﬂj 1 ﬁﬂ Shiow: W Selected Records {7 out of 23 j

LR
ﬁ/
555

y

2. Group Selected Catchment

This tool allows manually modifying the GrouplD attribute for the selected Catchments. This GrouplD
may have been assigned by the tool Select Upstream Catchments using Preferential Node/Link.

You are going to regroup the 4 Catchment features at the bottom right (HydrolDs 543, 545, 546 and
554).
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o Select these Catchments. They currently belong to group 936.

Bl Selected Attributes of Catchment IZIIEISI

| HydrolD | GridiD | |IsPitted | JunctionlD | HextDownlD | GrouplD | IsTerminal |

r 543 342 1 | =Mulk= =Mull= 936 |<hull=
J 545 351 1 | =Mulk= =Mull= 936 |<hull=
J 546 356 1 | =Mulk= =Mull= 936 |<hull=
J 554 432 1 | =Mulk= =Mull= 936 |<hull=
< | >

Record: ﬂj 1 ﬁﬂ Show: Al I Selecked Records {4 ook of 23 j

e Double-click Terrain Morphology > Grouping Toolset > Group Selected
Catchments. Select Catchment as input Catchment feature class, check the Overwrite
option since the GrouplD field is already populated and click OK.

* Group Selected Catchments |Z||E|gl

Inpuk Cakchment Group Selected Catchments

|Catchment ﬂ

Iv Owvenwrite Existing GrouplD [optional)

Assigns a unique GrouplD for selected Catchments.
The selection may be created manually or using the
tool Select Upstream Catchments Using Preferential
Mode Link.

[a]4 | Cancel Erviranments. .. << Hide Help Toal Help
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The tool updates the field GrouplD for the selected features and resets to Null the GroupID of the
other features that had the same GrouplID (936) before the update.

B Attributes of Catchment |Z||E|rg|

HydrolD | GridiD | IsPitted | Junctionld | HextDownlD | GrouplD | IsTermina ~
. 541 334 1 =bull= =Mull= <Mull= =Mull=
. 542 341 1 =bull= =Mull= <Mull= =Mull=
| 243 342 1 | =Mull= =Mull= 935 | =Mull=
| 245 351 1 | =Mull= =Mull= 935 | =Mull=
| 246 356 1 | =Mull= =Mull= 935 | =Mull= 1
| 247 403 1 | =Mull= =Mull= =Mull= =Mull=
245 405 1 =Mull= =Mull= =Mull= =Mull= M

|

| ?

Record: ﬂj 1 ﬁﬂ Shiow: W Selected Records (4 out of 23 j

3. Ungroup Selected Catchments

This tool allows resetting the GrouplD to Null for the selected Catchments.

e Select the 4 Catchment features at the bottom right corner that have the field GroupID
populated.
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Bl Selected Attributes of Catchment IZIIEIBI

| HydrolD | GridiD | |IsPitted | JunctionlD | HextDownlD | GrouplD | IsTerminal |

r 243 342 1 | =Mull= =Mull= 935 | =Mull=
J 245 351 1 | =Mull= =Mull= 935 | =Mull=
J 246 356 1 | =Mull= =Mull= 935 | =Mull=
J 254 492 1 | =Mull= =Mull= 935 | =Mull=
< | >

Record: ﬂj 1 ﬁﬂ Show: Al I Selecked Records {4 ook of 23 j

e Double-click Terrain Morphology > Grouping Toolset > Ungroup Selected
Catchments. Select Catchment as input Catchment feature class and click OK.

* Ungroup Selected Catchments

Input Catchment . Ungroup Selected Catchments =
|Catchment i

Ungroups selected Catchments by setting the attribute
GrouplD to "Null’ for selected Catchments.

When running outside of Arc Map, the user can either

create a new in-memory layer with selection using out of the
box ‘Data Management-=Make Feature Layer tool or use

the output from the tools Select Upstream Catchments

using Preferential Mode Link or Group Selected

Catchments. -

< | >

| <

[0]'8 | Cancel | Environments...| << Hide Help | Tool Help |

The tool resets the GrouplD for the selected fields to Null.

B Selected Attributes of Catchment |Z||E|E|

| HydrolD | GridiD | |IsPitted | JunctionlD | HextDownlD | GrouplD | IsTerminal |

[ 243 342 1 =hull= =Mull= =Mull= =hull=
J 245 351 1 =hull= =Mull= =Mull= =hull=
J 246 356 1 =hull= =Mull= =Mull= =hull=
J 554 492 1 =hull= =Mull= =Mull= =hull=
< | >

Record: ﬂj 1 ﬁﬂ Showe: Al I Selected Records (4 out of 23 j

4. Generate Group Basin

This tool allows dissolving Catchment features based on the GrouplD attribute to create the output
Group Basin polygon feature class.

o Clear the selection and select the Catchments with HydrolD 538 as shown below.
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¢ Run the tool Select Upstream Catchments using Preferential Node Link without the
overwrite option checked to repopulate the null GrouplDs for this group.

o Repeat this operation after selecting first 541, then 543 and finally 553 with the option
to overwrite kept unchecked to populate the remaining GrouplDs.

o Double-click Terrain Morphology > Grouping Toolset > Generate Group Basin.

* Generate Group Basin | E
Input Catchment Generate Group Basin 2
1Catchment L]

Input Preferential Link Dissolves input Catchment features based on the

[PreferentialLink | _GroupID attribute {or _based on the HydrolD attribute

Tnput Sink Fainkt if Grol_.lpID _orlly contains Null _\aalues} and stores the
= resulting dissolved polygons in the output Group

| snkPoint = Basin feature class. Identifies the terminal (i.e.

Oukput Group Basin destination) Catchment and Sink Point features

JC:'l,Tutorial'l,ResuIts'l,GPTooIs'l,Morphology'l,morphology.gdb'l,Layers'l,GroupBasin associated to each Group Basin and populates

their attribute IsTerminal with 1.

(0] 4 | Cancel ‘ En\rironments...‘ << Hide Help ‘ Tool Help I

The tool merges the Catchments having the same GrouplD to create the output GroupBasin feature
class. The HydrolD field is populated with the GrouplID, which is the unique identifier for a group.
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B Attributes of GroupBasin |'._||'E|rz|
| oBJECTID* | Shape* | GrouplD | Shape_Length | Shape_Area | HYDROID |
k 1 [Palygon 937 246540 5330923300.000001 943
J 2 |Palygon 934 1242860 256249799 0999937 944
J 3 |Palygon 940 205020 4371 81699.999995 945
J 4 |Palygon 941 116240 180735299.999996 946
J 5 |Palygon 042 91920 134933799 .999995 947

Recnrd:ﬂj 1 jﬂ Showy | Al Records (0 ouk of 5 ﬂ

The tool also populates the field IsTerminal with 1 for the Catchment and Sink Point features located
at the downstream end of a group.

B Selected Attributes of Catchment |'L||'E|r5__(|
| OBJECTID* | Shape* | GRIDCODE | Shape_Length | Shape_Area | HydrolD | GridiD | IsPitted | J
¥ 5| Palygon 321 79260 43712499 999993 533 321 1 |=m
J G Polygon 339 122520 153452400.000008 241 338 1 =M
N 10 | Palygan 342 GO0E0 49153500.000006 543 342 1 |=m
J 20 |Palygon 457 51180 G4625500 253 437 1 =M
N 23 Palygon s05 86040 &1864899.999999 556 S05 1 |=m
< ! L2
Recnrd:ﬂj 1 jﬂ Show: Al I Selected Records (5 out of 23 Selected) Cptions =
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Selected Attributes of SinkPoint EJ@|PE|

OBJECTID* | Shape* | HydrolD | IsTerminal |
| 5 Pairt 515 1
| & Paint 518 1
| 10| Pairt 520 1
| 20| Pairt 530 1
| 23 | Paint 533 1

Record:ﬂjﬁjﬂ Show: ﬂj

5. Generate Group Junction

This tool allows generating Group Hydro Junctions associated to the Group Basins the same way
Hydro Junctions are associated to Catchment. This tool will create 3 types of Group Hydro Junction
features:
- Junction located on the Group Basin boundary usually associated to structures (Bridge,
culvert, cross section, natural overflow).
- Hydro Junction associated to Group Basin sink point (e.g. terminal sink point)
- Dendritic Hydro Junction within the Group Basin

e Double-click Terrain Morphology > Grouping Toolset > Generate Group
Junction.

e Specify the input Group Basin, Hydro Junction and Sink Point features, enter a name
for the output Group Junction feature class and click OK.

* Generate Group Junction

Input Group Basin Generate Group Junction
|Gr0upBasin ﬂ
Input Hydra Junction Creates a new Group Junction point feature class by
[HydroJunction =] reselecting from Hydro Junction features that meet one of

) ) the following criteria:
Input Sink Paint
SinkPaint - . . .
| - ik * Hydro Junction features located on the Group Basin
G Eiaup JUREER boundary having a Hydraulic Type set to Bridge
|C:'l,TutoriaI'l,ResuIts'l,GPTooIs'l,MorphoIogy'l,morphology.gdb'l,Layers'l,GroupJunction ("BRID"), Culvert ("CULV"), Cross Section ("CS"), or

MNatural Overflow ("MO").

& Hydro Junction features located under the terminal
sink point associated to the Group Basin. This sink
point is identified when using the tool Generate
Group Basin.

« Dendritic Hydro Junction features within the Group
Basin having FType= "Drainage Inlet”, "Drainage
Qutlet” or "Stream Confluence”.

The tool processes all Group Basin features in the input
Group Basin feature class.

[o]4 | Cancel | Environments...| <+ Hide Help | Tool Help |

The tool processes each Group Basin feature in the input Group Basin feature class. For each Group
Basin, it creates Group Hydro Junction for each structure located on its boundary, for its sink point and
for each dendritic junction located within the Group Basin.
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In this example, the tool only creates 5 Group Junctions corresponding to the 5 identified terminal

sinks in the input Sink Point feature class.

B Attributes of GroupJunction

EBX

| oBJECTID *| Shape * | HydrolD | FType | FeaturelD |

r 1 |Point 945 | SINK
| 2 |Pairt 949 | SINK
| 3 |Pairt 950 | SINK,
| 4 |Pairt 951 |SINK
B 5 |Pairt 852 |SINK
3

Record:ﬂj 1 ﬁ

»
Show: Wj

V20
G673
733
679
711

The tool populates the field IsPitted with 1 for Group Basin features containing a terminal Group

Junction.

| Attributes of GroupBasin

CBEX

OBJECTID *| Shape * | GrouplD | Shape_L ength|

Shape_Area

HYDROID | IsPitted |

Record: ﬂjﬁﬁﬂ

1 |Palygon
2 |Palygon
3 Polygon
4 |Polygon
5 |Polygon

937
938
940
41
42

248540
124560
203080
116340

91920

Show: | all

SF3093300.000001
256249795.999957
457151695 999993
180735295 999996
134935799 .993333

Records {0 ouk of 5 j

943 1
944 1
345 1
346 1
47

You are now going to modify the Hydraulic Type for the Hydro Junctions located on the Group Basin

Boundary on the preferential links to add Group Junction on the Group Basin boundaries.

o Identify the 3 Hydro Junction features located on the preferential paths and on the
Group Basin boundaries and change their HYDRAULIC_TYPE_DESC to

NATURAL OVERFLOW (‘NO’).
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B Selected Attributes of HydroJunction |’._||’E|rg|
HydrolD | HextDowniD | FType | SchemaRole | AncillaryRole | Enabled | JUNCTION_PLACEMENT_DESC | HYDRAULIC_TYPE_DESC |
T46 | =Mull= Boundary Mode 1 Mone True | ARCHYDRO MATURAL OWERFLOW
| TEI | =hull= Boundary Mode 1 Marne True | ARCHYDRO MATURAL OWERFLOW
] 853 | =Mull= Boundary Mode 1 Maone True ARCHYDRO |NATURAL OVERFLOW |
< | .
Record:ﬂj 3 jﬂ Show: 4l I Selected Records (3 out of 99 Selected) COptions = ﬁ

e Double-click Terrain Morphology > Grouping Toolset > Generate Group
Junction and specify GroupJunctionwithNO as name for the output Group Junction
feature class. Click OK.

* Generate Group Junction |Z||E|r5__<|

Input Group Basin

|Gr0u|:uBasin j

Input Hydro Junckion

|HydroJunction ﬂ

Input Sink Poink

| Sinkpaint x|

Oubput Group Junckion
| C:\TutarialiResulksi 5GP Tools\Maorphaologymorphology . gdbiLayersi Graup Junctiorsith O

84 | Cancel | Environments... |

The GroupJunction now contains junctions corresponding to the terminal sink points (SINK) and to
the Natural Overflow junctions.
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B Attributes of GroupJunctionMO

| oBJECTID* | Shape* | HydrolD | FType | Featureld | »
3 1 | Poinit 853 |SINK 720
N 2 Pt 854 MO 746
| 3 |Poirt 855 |SINK 673
B 4 |Poirt 856 |0 76
| 5 |Poirt 857 |SINK 753
N & |Paint 558 MO 853
| 7 |Paint 558 |SINK, 679

| & |Paint 580 |SINK 71| v

Record:ﬂj 1 jﬂ Show:m Selecked j

6. Group Terrain Processing

This tool allows generating the Group Sink Polygon feature class as well as the Group Hydro DEM
and Group Flow Direction grids:

The Group Sink Polygons are a subset of the input Sink Polygon and are the ones
associated to the terminal sink points.

The Group Hydro DEM grid is the input Hydro DEM grid that gets filled in the pitted
Group Basin everywhere except in the Group Sink Polygons.

The Group Flow Direction Grid is generated by modifying the flow direction in the pitted
Group Basin only and replacing these cells with the flow direction generated from the
Group Hydro DEM and modified within the Group Sink Polygon to ensure all cells flows
into the same sink point into a Sink Polygon.

e Double-click Terrain Morphology > Grouping Toolset > Group Terrain
Processing.

e Specify the input Hydro DEM and Flow Direction grids and Group Basin and Sink
Polygon feature classes. Specify names for the outputs Group Sink Polygon feature
class and Group Hydro DEM and Group Flow Direction grids.

o Specify a value higher than maximum elevation of the input Hydro DEM in Z unit as
Inner Wall Height for example. This value is added to the input HydroDEM to burn in
walls at the boundaries of the pitted Group Basin to force the water into their pits.
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* Group Terrain Processing EJ|E|[X|
Input Hydro DEM Group Terrain Processing
[Fi =] ﬂ
Input Flow Direction Grid Creates a new Group SinkPoly polygon
[Far =l EJ feature C|ESS\.GFDI:.Ip Hy_droDEM grid, and
Input Group Junction Group Flow Direction grid
]Grnup]unctinnNO _vJ EI
Input Group Basin
]GroupEasin _ﬂ EJ
Input Sink Palygon
1SinkPOIy :_j EJ

Inner Wall Height (DEM Z-Unit)

Qutput Group Sink Polygon

] C: TutorialiResultst GPToolsiMorphologymorphology . gdbiLayerst GroupSinkPaly EJ
Qutput Group Hydro DEM

| C:\ TukorialiResults\GPTools\ Morphology\Layer shGroupFil EJ
Output Group Flow Direction

| A\ Tutarial\Results\ GPTools\Morphology\Laver st GroupFdr EJ

QK ‘ Cancel ‘ Environments...| << Hide Help | Tool Help |

The tool creates a new Group Sink Polygon feature class by reselecting from the input Sink Polygon
feature class the polygon features that contains Group Junction features having FType="Sink" (e.g.
terminal sinks). It populates the FeaturelD field with the HydrolD of the source Sink Polygon feature.

B Attributes of GroupSinkPoly |Z||E|fg|

| oBJECTID* | Shape* | Shape_Length | Shape_Area | HydrolD | FeaturelD |

| 1] Palygan 180 1500 951 37
B 2 [Palygan 300 3600 962 339
B 3 |Palygan 120 500 963 342
B 4 |Palygan 240 1500 964 457
B 5 |Palygan 240 1500 965 205

Record:ﬂj 1 jﬂ Shiow W Selected Records (0 out of j

The tool creates a filled Group Hydro DEM Grid with sinks from Group Sink Polygon. It uses the
input Hydro DEM grid and fills all except within Group Sink Polygon features so that only the
terminal sinks remain. The tool fences the Group Basin boundaries (internal and external) and
maintains original Hydro DEM values within Group Sink Polygon.

The tool edits the input Flow Direction grid to create an output Group Flow Direction grid. It
maintains the original Flow Direction values in the dendritic part of the terrain but modifies the Flow

July 2010 109



Arc Hydro GP Tools v1.4 — Tutorial

Direction within the pitted Group Basins. Flow Direction within the Group Sink Polygon features is
computed using the geoprocessing tool Flow Direction with Sinks. This ensures that the water flows
toward the same point within each sink polygon.

e On the Arc Hydro toolbar, select Watershed Processing > Data Management
Watershed Delineation and set the Flow Direction Grid to the new GroupFdr grid.

e Click the Flow Path tracing tool (':5) on the Arc Hydro toolbar and perform a trace in
each Group Basin.

The trace goes across the Catchments into the Group Sink Point.
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7. Generate Group Link

This tool allows generating the Group Link feature class.
o Double-click Terrain Morphology > Grouping Toolset > Generate Group Link.
e Specify the input Group Flow Direction grid as well as the input Group Junction,

Group Basin, Hydro Edge and Drainage Boundary feature classes. Specify the name
of the output Group Link feature class and click OK.

* Generate Group Link

Input Group Flow Direction Generate GFOUD Link
|Gr0uder LJ =
Input Group Junction Creates a new Group Link feature class that
| Groupaunctionhio = = establishes_. the connectivity between_ the

; Group Basins based on Group Junctions and
Input Group Basin 5 2 B

= Group Flow Direction grid
|GroupEasin ﬂ =
Input Hydro Edge
]HydroEdge j =
Input Drainage Boundary
| DrainageBoundary :_J =
Qukput Group Link
| C:\ Tutarial\Results\GPTools\Morpholagymarphaology . gdbiLayersiGroupLink =
Ok | Cancel | Environments. .. | << Hide Help | Tool Help |

The tool generates the GroupL.ink feature class storing the preferential links between the Group Basin
features. It follows a 2 steps process to identify and generate the links:

1. It looks for the Group Junction features of FType Stream Confluence. For each identified
Group Junction, it looks for the overlaying Group Basin (only 1 is expected) and for the
HydroEdge features connecting at the Group Junction. It creates one link for each Hydro Edge
feature not already processed and populates the DrainlD field with the Hydro ID of the Group
Basin.

2. It looks for the Group Junction features located on each Group Basin boundaries and identifies
the lowest Group Junction for each Group Basin. It snaps the lowest Group Junction into each
of the Group Basin features separated by the Group Junction and performs a trace using the
GroupFdr grid from this point until it reaches the Sink or another Group Link feature. If it
intersects an existing Group Link, the trace stops at the intersection and the tool creates a new
Group Junction of FType ‘CONFLUENCE’ at that location.
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E| Attributes of GroupLink

| OBJECTID* | Shape* | Shape Length | HydrolD | DrainiD |

¥ 1 |Palyline 9025 691552 995 947
J 2 |Polyline 47 434165 995 346
J 3 |Polyline 149860572 997 943
J 4 |Polyline 1567 020361 995 346
J 3 |Polyline 225765101 999 944
J & |Polyline 21164 427426 1000 943

Recard: ﬂjlilﬁﬂ
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H&H Modeling

The H&H Modeling (Hydrologic and Hydraulic Modeling) toolset contains 3 subtoolsets:

- % H&H Modeling
- % Green and Ampk
#* bcourulate Incremental TimeSeries
}“ Compute Green and Ampk Excess Rainfall
}“ Compute Green and Ampk Parameters
}“ Create Green and Armpt Parameter Rasters
}“ Export bo ICPR Green and Ampt Paramekers
}“ Export o ICPR Green and Ampt Rainfall Excess
= % Map to Map
A Export to D55
A Trmport from DSS
A Run HMS
A Run RAS
A SDF to ¥ML
A Update RAS Flow
- % Time of Concentration
}“ Compuke Timme of Concentration
}“ Compute Time of Concentration Far Group Basin
A Compute Travel Time For Preferential Link
A zenerate TRSS Zone Grid

Time of Concentration Toolset

This set of tools allows computing the time of concentration for basins and group basins. You will use
the tutorial data from the DataGp\TimeofConcentration directory to test these tools.

e Copy the DataGP\TimeofConcentration directory (e.g. Results\GPTools\
TimeofConcentration).

e Open a new map. Add the Catchment and the DrainagePoint feature classes from the
newly copied Morphology.gdb geodatabase, the elevation grid elev_cm and the filled
DEM Fil. Save the map as TimeofConcentration.mxd.

1. Generate TR55 Zone Grid

This tool generates the TR55 Zone Grid defining the way the water is moving across the land. This
grid will be used as input by the tool Compute Time of Concentration. The tool will process all input
drainage areas and set the extent using the input DEM grid.

The input Hydro Edge feature class is optional. If specified, only the features having
HYDROEDGE_HYDRAULIC_TYPE_DESC="CHAN’ (CHANNEL) will be used to define Zone 3.

e Double-click H&H Modeling > Time of Concentration > Generate TR55 Grid.
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o Specify the input Drainage Area feature class (e.g. Catchment) and the input DEM
grid used to set the cell size and extent of the output grid. Enter the Overland Flow
Distance in meters. Enter a name for the output TR55 Zone Grid. Click OK.

* Generate TR55 Zone Grid

Input Drainage Area Generate TR55 Zone Grid

|Catchment j

Input DEM Creates a new TR55 Zone grid that identifies 3 TR55 zones within the extent of the
[elev_cm =] input DEM Grid. Each zone defines a way for the water to move within each

drainage area.
Owerland Flow Distance in Meters 9

[ 300
Output TRSS Zane Grid « Zone 1: Sheet flow. Flow over plane surfaces. It usually occurs in the
headwater of streams and is assigned to all cells within the specified
Cwverland Flow Distance from the boundaries within the drainage areas and to

|C:\Tutor\aI\,Results1,GPTO0Is\,TimeofConcentration\,Layers\,TRSSZone

Input Hydra Edge (optional) all cells outside of the drainage area features.

|Hydr0Edge j

|Channe| Buffer Distance in Meters (aptional) s Zone 2: Shallow Concentrated. All cells that are not in Zone 1 or 3.
100

« Zone 3: Channel Flow. All cells within the Channel Buffer Distance (if no
channel buffer distance was specified. it includes only the channel grid cells).
This will overwrite some cells within Zone 1 that overlay channel buffer cells.

OF | Cancel | Environments‘..| << Hide Help | Tool Help

The tool generates the output TR55 Zone grid.

. TimeofConcentration.mxd -

Fle Edt ¥iew Bookmarks Insert Selection Tools Window Help
== = B © & |[14150m MEFCAF R B2 2
Terrain Preprocessing > Terrain Morphology > Watershed Processing > Attribube Tools = Network Tools = Apltilities = ':i Z . =H= Py Eg m B ¢ Help
@ [=|
= £F Layers
# [ HydroEdge Q
# Catchment e
= 0O om "
=l ¥ TRSSZone b
[ overland Sheet Flow | &
[ Shallow Concentrated @
[ Channel Flow pe
i
L]
4
)
x¥
+iy
=1
< | 3 E
Display [ Source | Selection aolan 4 | +]
Drawing = & O~ A~ 0] Arial -0 - B 7T UO/lA~ S~ v &~
1367977,483 652241964 Meters
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2. Compute Time of Concentration

This tool uses as input the TR55 Zone Grid generated by the previous tool — the zone grid defines the
equation to use for each cell to compute the time of travel for that cell. The tool then generates the
longest flow path using the time of travel grid as weight to obtain the longest time of travel associated
to each input Drainage Area feature (i.e. time of concentration) and its associated flow path.

Other input grids (dimensionless slope, 2-year 24 hours rainfall in inches, Manning’s N) are
parameters used in some of the equations. The input surface grid must have a value of 1 in the paved
area — it is used to determine which equation to use as well.

Additional parameters used in the equation are specified in the attributes table of Hydro Edge for the
features having HYDROEDGE_HYDRAULIC_TYPE_DESC="CHAN’ (optional input):
MANNINGSN, WETPERIFT, CSAREAFT2.

e Add the Flow Direction grid (fdr), slope grid (slopefpf), the 2-year 24-hour rainfall
grid (yr2hr24prec, the Mannings’ N grid (manningsn) and the surface pavement grid
(paved) into the Table of Contents of ArcMap.

Notes

The slope grid was derived from the input elevation grid.

The 2-year 24-hour rainfall grid used in this example is a constant grid where all cells have for value 5
inches.

The surface pavement grid was built based on the NLCD for Florida by settings the categories 23 and
24 (Developed, Medium Intensity and Developed High Intensity) as paved.

Mannings’ N grid was built as a constant grid of value 0.02.

o Double-click H&H Modeling > Time of Concentration > Compute Time of
Concentration.

* Compute Time of Concentration

Input Drainage Area Compute Time of Concentration
| Catchment x| =
Input TRSS Zane Grid Computes a Time of Travel (Tt) grid defining the travel
[TRs5Z0ne I time in hours to traverse each _ceII and generates the
A ) Longest Flow Path using the Time of Travel grid as
Input Flow Direction Grid . . - .
- weight grid. Computes the Time of Concentration for
|fa = each input Drainage Area polygon feature.
Input Slope {FtffE)
| slopefpf x| = The time of concentration (Tc) is defined as the time for
Input 2-Year Ranfall Grid (Inches) runoff to travel from the hydraulically most distant point
|W2hr24Drec j = ofthg drainage area to_the_outlet of the drainage area.
- ) The time of concentration is computed by summing all
AR TIERIRE)S 0 Gt - the travel times for consecutive components of the
| manningsn - =& drainage conveyance system.
Input Surface Pavement Grid
| paved x| = The time of concentration is an important variable since
Output Travel Time Grid Ir: igﬂuencis E]i sh_aps and pea”k odfthe runoﬁth . :
; " " " ~ ydrograph. Urbanization usually decreases the time o
|C.\Tut0r\al'l,ResuIts'l,GPTooIs'|,T|meoFConcentratlon'l,Layers'l,TtGrld E concentration, thereby increasing the peak discharge.
Qutput Langest Flow Path However, the time of concentration can be increased as
|C:\Tutor\aI'l,Results'l,GPTO0Is'l,TimeofConcentration'l,T\meoFConcentration.gdb\,Layers'l,LongestFIowPath = a result of ponding behind small or inadequate drainage
Input Hydra Edge {optional) systems, including storm drain inl_ets and road_cu\verts.
[HydroEdgs - & or as a result of land slope reduction from grading.
Ok Cancel Envvironments. .. ‘ << Hide Help | Tool Help
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The tool generates 2 outputs:
- Travel time grid
- Longest Flow Path (based on travel time)

It populates the field Tc (Time of Concentration) for the input Drainage Area features and output
Longest Flow path features.

B Attributes of Catchment

| HydrolD | GridiD | IsPitted | JunctionD | MextDownID | GrouplD | IsTerminal |  Te | »
’ 534 261 1 |=Mull= <hiLil= G |=hlull> 45 502636
|| 535 295 1 | =hluil= =hull= 981 |=Mull= 77158035
|| 536 303 1 | =hluil= =hull= 986 [=Mull= 44025311
|| 537 307 1 | =Muil= <hlull= 951 |=hull= 9374102
| 538 321 1 | =Nuil= <hiull= 956 | <hull= 54525564 ¥
< >
Record: ﬂj 1 jﬂ Shiow; W Selected Records (1 out of 23 Selected) Optior

B Attributes of LongestFlowPath E‘E|E|
| oBJECTID* | Shape* | Shape_Length | HydrolD | DrainiD | Te | ~
] I 1 | Palyline 18226601718 1262 535 77158035
J 2 | Palylire 24223852365 1263 536 44 025311
J 3 Palyline 20507 3506835 1264 234 45 502636
J 4 Palyline 9890.21428 1265 247 17 BE9538 | w
Record:ﬂj 1 jﬂ Shaw: | Al Selected Recards (1 auk j

3. Compute Travel Time for Preferential Link

This tool computes the travel times through preferential links by computing the travel times for the
Hydro Edge segments of hydraulic type Conduit, Channel and Shallow Concentrated associated to
each input Preferential Link feature.

It stores the travel time in 3 fields in the attributes table of the Preferential Link feature class:

- Tt_Pipe: travel time through Hydro Edge associated to preferential link having
HYDROEDGE_HYDRAULIC_TYPE_DESC="CON’ (Conduit).

- Tt_Chan: travel time through Hydro Edge associated to preferential link having
HYDROEDGE_HYDRAULIC_TYPE_DESC="CHAN’ (Channel).

- Tt_Con: travel time through Hydro Edge associated to preferential link having
HYDROEDGE_HYDRAULIC_TYPE_DESC="SC’ (shallow concentrated).

Note

The 3 time of travel fields will be populated with non zeros values only for the Preferential Links that
are associated to HydroEdges of type Conduit, Channel or Shallow Concentrated. Hence the
Preferential Links created with the function Define Overland Preferential Node Link Schema will
always have the time of travels sets to 0.
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e Add the SinkPolygon and the Preferential Link feature class into the Table of Contents
of ArcMap.

e Double-click H&H Modeling > Time of Concentration > Compute Travel Time
for Preferential Link.

o Specify the input Preferential Link, HydroEdge, and Sink Polygon feature classes as
well as the input DEM and click OK.

* Compute Travel Time for, Preferential Link

Input Preferential Link Compute Travel Time for Preferential Link
| Preferentiallink j
Input Hydro Edge Computes travel time through pipes
[HydroEdge ~] (HYDROEDGE_HYDRAULIC_TYF'E_DES_C=CONDUIT-
F————— COM), channels (CHAMMEL-CHAMN) and linear structures
IpIEE S HERAZE — (SHALLOW CONCENTRATED - SC).
|SinkPoIv j
Input DEM
|e|ev_cm j
CE | Cancel Ervironments. .. | << Hide Help | Tool Help

& Attributes of PreferentiallinkAll EJ@|E|
OBJECTID* | Shape* | Shape_Length | HydrolD |  FlowDir | FHID | THID | FeaturelD1 | FeaturelD2 | Tt Con | Tt_Pipe | Tt _Chan |

| 26 | Palyline M 998.323955 | 176708 |  WithDigitized 176696 176704 174532 174527 o o o

| 27 |Palyline M 317.833061 | 176708  WithDigitized |<Nul= [176703 -1 174524 o o o

| 28 | Palyline M B50.281426| 176710  WithDigitized 176704 [176695 174527 174544 o o o

| 29 [Palyline M 531168599 177N withDigitized 176697 176605 174543 174532 a 0] 001462

| 30 [Palyline M 61054696 176712  WwithDigitized [176698 |<hull= 174514 -1 a 0] 001462

| 32 [Palyline M 336755366 17E713|  weithDigtized 176700 [<Mull- 174512 -1 a o] o014E2| v

Record: ﬂj 1 jﬂ Show: | all  Selected Records {0 out of 31 Selected) Options =

4. Compute Time of Concentration for Group Basin

This tool computes the time of concentration for a Group Basin and generates the associated Group
Longest Flow Path. The time of concentration is stored in the Tc field in both the input Group Basin
features and the generated Group Longest Flow Path features.

The tool works on a selected set of Group Basin features or on all features if there is no selected set.

The Group Basin feature class must contain the fields HydrolD and GrouplD. GrouplD is used to
relate to the Catchment features, i.e. finding the Catchments that belong to a given Group Basin. In
addition to GrouplD, the Catchment feature class must also have the HydrolD field used to relate to
the Preferential Link features, the IsTerminal field that indicates whether the Catchment is terminal for
the Group and the Tc field storing the time of concentration for the catchment computed with the tool
Compute Time of Concentration.

The input Preferential Link feature class must contain the fields FeaturelD1 that identifies the origin
Catchment and FeaturelD2 that identifies the destination Catchment, as well as the fields Tt_Pipe,
Tt_Con and Tt_Chan storing time of travels associated to the link. The time of travel fields are created
and populated by the tool Compute Time of Travel for Preferential Link.
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o Double-click H&H Modeling > Time of Concentration > Compute Time of
Concentration for Group Basin.

e Specify the input Group Basin, Catchment, Preferential Link and Longest Flow Path
feature classes and enter a name for the output Group Longest Flow Path feature class.
Click OK.

* Compute Time of Concentration for Group Basin

Input Group Basin Compute Time of Concentration
| groupbasinal | g for Group Basin
Input Catchment
[ Cat | ﬂ Computes time of concentration for each
it e input GrtoLtljpglasin lieaturetalgld ge;etrstgrs_.

o associated Group Longest Flow Path. Time
|Preferentialnkal =l ﬂ of concentration Ff)or a (g3roup Basin is
Input Longest Flow Path computed as the longest travel time from
| LongestFlowPath | g each catchment in the Group Basin to the
Output Group Longest Flow Path outlet of the Group Basin.
| CiiBackupiProjects | SWFWMD 2009\ Test) Test 101209k, mdbiL avers\ GrouplongestFlowPath ﬂ )

The time of travel from each catchment

within the group is computed by adding up
the times of concentration of each
catchment in that group that are on the
preferential path to the outlet with the travel
times computed for the preferential links
between those catchments.

[o]'4 | Cancel | Environments...| <= Hide Help | Tool Help

The tool generates the output GroupLongestFlowPath feature class.

B Attributes of GroupLongestFlowPath [’._|[’E|rg|
| oBJECTID* | Shape* | Shape_Length | HydrolD | DrainiD | Tc |
¥ 1 | Polyline 956 595625 57 176736 | 10073521
u 2 | Palyline 143934849 G 17E7I7 | 1.233303
| 3 |Palyline 1053 959696 2] 176740 | 5597059
| 4 |Palyline 1744.949494 70 176741 | 18.765248
| & |Palyline 2394.924241 71 176743 | 15021818
| & |Palyline 2221 959023 72 176744 | 10.227539
| 7 |Polyline 3069777054 ] 17B745 | 23 887508
| & |Polyline 3056137444 74 176746 | 15274593
| 5 |Polyline 1515.204312 75 176748 | 6517064

Recnrd:ﬂj 1 ﬁﬂ Show: W Selected Records (0 j

The tool populates the Tc field in the Group Basin feature class.

July 2010 118



Arc Hydro GP Tools v1.4 — Tutorial

Attributes of groupbasinall

OBJECTID * | Shape* | GrouplD | Shape_Length | Shape_Area [ ~Tc i HYDROID |~
| 13 |Polygon 1 7EEGG 12420 2681225 | 23 567506 176745
N g Polygon 176672 TOT0 1656025 | 15766245 176741

N 14 |Polygon 176726 12680 2726675 | 15274803 176746 |
N 11 |Polygon 176677 7570 1860625 | 15.021818 176743
N 12 |Palygon 176672 B770 §22600 | 10227539 176744
N 4 Polygon 176662 3430 254250 | 10073521 176736
N 16 |Polygon 176732 G450 774200| EB517084 176743

& |Polygon 176671 FEE0 B7125| 5597069 176740 | ¥

Record:ﬂj 0 jﬂ Shiow; W Selected Records (0 out of 16 Selected) ﬂ

July 2010 119



Arc Hydro GP Tools v1.4 — Tutorial

Green and Ampt Toolset

1. Accumulate Incremental TimeSeries

This tool allows accumulating the time series steps from the input incremental time series associated to
each input subwatershed feature. For each feature in the input Subwatershed feature class, the function
retrieves the specified associated incremental time series steps for the requested interval. It
accumulates the time steps and stores them as a new time series of the specified output type in the
target time series table.

e Double-click H&H Modeling > Accumulate Incremental TimeSeries.

e Specify the Subwatershed feature class you want to process and its associated
TimeSeries and TSTypelnfo tables. The TimeSeries table stores the time series steps
while the TSTypelnfo table defines the available time series variables.

Required fields
TimeSeries
- FeaturelD
- TSTypelD
- TSDateTime
- TSValue

TSTypelnfo
- TSTypelD
- TSinterval
- Datatype

e Specify the source and target TS Type IDs. The Source TS Type ID must be
associated to an incremental time series (i.e. DataType = 3, Incremental).

e Specify the start and end date/time for the time series to accumulate (cannot be left
blank) as well as the target Time Series table and click OK.
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* accumulate Incremental TimeSeries =]
- I

Input Subwatershed

ISubwatershed LI
Input Time Series Table
| TIMESERIES |
Input TSTypelnfo Table
| TSTYPEINFO |

Source TS Type ID

Target TS Type ID

Starting Time [mm/dd} 1l

Ending Tirne [rorndd) i

Cutput Target TSTable
I D\Projectst GPTools! gptaals. MDE\TSTARGET

[l
[ ok | Cancel | (Erwionments. | Show Help »> |

For each input subwatershed feature, the tool accumulates the incremental time steps of the specified
type for the selected period and stores the accumulated steps in the target time series table.

2. Create Green and Ampt Parameter Rasters

This tool allows creating parameter rasters based on an input Soil Landuse polygon created by
intersecting a soil feature class with a landuse feature class using the Intersect Areas geoprocessing
tool for example, and the associated Soil and Landuse lookup tables. The optional input DEM is used
to set the cell size for the output rasters. If it not set, the default raster environment will be used.

e Double-click H&H Modeling > Create Green and Ampt Parameter Rasters.
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* Create Green and Ampt Parameter Rasters !E[ E

Input Soil Landuse Polvgon

| Seil_tu_s R m.’"l

Input Soil Lookup Table

ISDiILnnkup LI ﬁl

Input LandUse Loakup Table

ILanduseLnnlmp LI ﬁl

Cubpuk DCIA Grid {optional)

I D:\Projects\GPTools\Layers\DCTAGrId Erq'l

Qukput Percent Impervious Grid (optional)

I [\ProjectsticPTools\Lavers\PetImpiarid ﬁl

Cukput Hydraulic Canduckivity @rid {optional)

I [\ProjectsticPTools\LaversikSabarid ﬁl

Cubput Soil Skorage Grid (optional)

I D:\Projects\GPTools\Layers|55kGrid Erq'l

Qukput Soil Suction Grid (optional)

I [\ProjectstizPTools\Lavers\SSuiarid ﬁl

Cukpuk Parasity Grid {optional)

I [\ProjectstizPTools\Laver s\PorosityGrid ﬁl

Input DEM {optional)

| =

~

QK | Cancel CEnviranments... | Shove Help x> |

The Input Soil Landuse Polygon must contain 2 fields that will be used to join with respectively a
Landuse and a Soil lookup tables. The names of these fields are currently read from the configuration
xml. The default names are MUKEY for the SoilCode field and FLUCCSCODE for the LandUseCode
field and can be modified in the configuration xml.

The Input Soil Lookup table must contain the SoilCode field (e.g. MUKEY) as well as the Ksat,
Porosity, SSt and SSu fields.
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Ef Attributes of SoilLookup H[=]

OBJECTID| TEXTURE_DE [ MUKEY * COMP_HAME MUHAME HYDGRP Ksat Porosity 55t S5u
1 |fine gand 1017080 Aol ill Aol ille 20ilz and Urban land - 0to 5 percent slopes |C 3312 0.419735 | 0042697 5

2 |fine sand 13584350 Aol ill Aol ille fine sand C 3312 0.419735 | 0.042697 5

3 |fine sand 1406969 Aol ill Aol ille fine sand C 3312 0.419735 | 0.042697 5

4 |fine sand 141 4061 A,k ill A,k ille fine sand - 0to 5 percent slopes [ 3312 0419735 | 0.042697 5

5 |fine sand 1425021 5, ill 5, ille fine sand C 3312 0.419735 | 0.042697 5

G |fine sand 1425035 Aol ill Aol lle-Urban land complex C 3312 0.419735 | 0.042697 5

7 |fine sand 321056 Aol ill Aol ille fine sand C 33026399 0.419735 | 0.042697 5

g |fine sand F2207 Aol ill Aol ille fine sand C 3312 0.419735 | 0.042697 5

9 |fine sand 323179 5, ill 5, ill: fine sand C 3312 0.419735 | 0.042697 5

10 |fine sand F23622 Aol ill Aol ille fine sand - houldery subsurface C 3312 0.419735 | 0.042697 5

11 |fine sand F23650 Aol ill Aol ille fine sand C 3312 0.419735 | 0.042697 5

12 |zand 171258586 Aol ill Aol ille sand - 0to 5 percent slopes C 3312 0.419735 | 0.042697 5

13 |fine zand 1384076 5, ille varisnt 5, ille wariant fine sand C 3312 0.419735 | 0.042697 5

14 |fine sand 171258585 Anclate Anclote-Tomaoka complex - depressional AT F312 0.419511 | 003213 3

15 [fine sand 10170583 Anclote Anclote fine sand - depressional o] 3312 0.419311 003213 5

16 [fine sand 1386596 Anclote Anclote mucky fine sand - depressional o] 3312 0.419311 003213 5

17 |fine sand 1413540 Anclate Anclote-Bazinger fine sand - frequently flooded ) 3312 0.419811 | 00313 5

18 |fine sand 1425024 Anclate Anclote mucky fine sand - depressional ) F312 0.419511 | 003213 3

19 [fine sand 1453456 Anclote Anclote sand - depressional o] 3312 0.419311 003213 5

20 [fine sand 1603130 Anclote Anclate fine sand o] 3312 0419511 | 003213 ]

Record: ﬂjl o jﬂ Show: W Selected | Records (0 out of 907 Selected) Options - |

%]

The Landuse Lookup table must contain the LanduseCode field (e.g. FLUCCSCODE) as well as the
DCIA and Pctimp (Percent Impervious) fields.

EH Attributes of Landuselookup [_ O]

OBJECTID * Gdescript Man | DCIA | FLUCCSCODE* { Pctimp
55 Wt Prairies 06| 100 5430 100
56 [Emergent Adquatic Yegetation 008 | 100 5440 100
57 |Shorelines 00| 100 B520 100
55 |Intermittert Ponds 06| 100 5530 100
59 | Mining 03 a 7400 a
B0 |Transportstion / Uilties 013 25 5100 25
61 |Communications 015 25 200 25
62 |Utilities 015 25 3300 25
63 [Sewage Trestmert 015 25 5340 25
B4 | Solid Waste Disposal 015 25 8350 25

et 1 5 o[

Shiw: W Selected |

=]

-

Records (0 out of 64 j

The tool will join the attributes table of the input LandUse poly with the LandUse and Soil lookup
tables and generate parameter raster for each requested output grid parameter. The outputs are optional

and will not be generated if left blank.

o Click OK.

The new parameter grids are added into the map.
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3. Compute Green and Ampt Parameters

This tool allows computing the Green and Ampt parameters for an input polygon feature class using
the grids generated with the tool Create Green and Ampt Parameter Raster.

o Double-click H&H Modeling > Compute Green and Ampt Parameters.

* Compute Green and Ampt Parameters !E[ E
s

Input Subwatershed

ISubwatershed LI

Input DCIA Grid {optional)

I [v\ProjectstGPTools) Laverstdoiagrid LI

Input Percent Tripervious Grid {optianal)

I [v\ProjectstGPTools) Lavers\ PotImpiarid LI

Input Hydraulic Conduckivity Grid (optional)
ID:ﬁ,ProjectsIGPTnnIs'l,Layers'l,ksatgrid LI

Input Soil Storage Grid (optional)

I [\ProjeckstGPTools) Laverstsstgrid LI

Input Sail Suckion Grid (optional)

I Dv\ProjeckstGPTools) Laverstssugrid LI

Input Porosity Grid {optional)
I Dn\Projects\GPToaols\Lavers)PorosityGrid

[
0k I Cancel | Environments...l Show Help »» |

o Select as Input Subwatershed the polygon feature class for which you want to populate
the Green and Ampt parameters. This feature class must contain the HydrolD field
and it must be populated with unique values. Click OK.

The tool computes the average value of each requested parameter by performing a zonal statistics
operation on each grid using HydrolD to define the zones in the input Subwatershed feature class. The
Green Ampt fields are created if they do not already exist and populated for each polygon feature.

EH Attributes of Catchment_refined [_ O]

Shape * | OID | HydrolD | GridiD | Shape_Length Shape_Area HAME ACRES Petlmp DCIA KSat S5t S55u Porosity -
Palygon 2 237 52594 |1550.0001 2082607 |66499 9242574724 |PS3741 |1.526628197 o 0 [16.5977993 |4 2841196 |4 2541196 | 0 453543343
Palygon 3 53742 | 52595 |3030.00050164759 | 335749.940927 2158 |PS3742 | 7. 776628579 (413793057 (413793087 | 702372407 |2. 7169974 | 2.71 69974 | 0495255569
Palygon 4 93743 | 52596 |5159.99946246296 | 909949 5555332452 |PS3T45 | 2079774766 (131764707 (131764707 |14 4575516 |3.5530609|3.5530609 | 0471737116
Palygon 5 53744 | 52597 | 6510.0001033321 |1324475.00556532 |PS3744 | 50 40576229 |0.32255063 |0.32255063 |5.99455165 |2 7070565 | 2. 7070565 | 0.521749255
Palygon 5] 53745 | 52598 |6150.00279157411 [1105475.01373742 |PS3745 | 2537521427 (140291261 (140291261 (231224842 |5 4227486 |5.4227486 | 0.4192435425
Palygon 7 93746 | 52599 |2079.99977699667 | 149975.01525588 |PS3746 | 5.442052509 (4 61535457 |4 61535457 (136246147 |4.5168567 |4.51 685867 | 0.4158274223
Palygon g 53747 | 52600 |6460.00020335615 551949 952691 746 |PS3747 | 20 24675564 049352716 |0.49352716 |2.30493330 |2.7517750|2.7517730 | 0.520064552
Palygon 9 53745 | 52601 [110650.0003535002 | 2082375.01201 851 |PS3748 | 47 80475234 [1.04712045 |1.04712045 |1 25421956 |2.4545959 | 2.4545959 | 0 533771336
Palygon 10 53749 | 52602 [10410.0001773611 |1497425.19959345 |PS3749 | 534 37615242 |24 5185154 |24 5185184 |21 3944263 |4.0791589 |4.0791:5589 | 0442585736

Palygon 11 93750 52603 |3559.99935171357 | 255599.5331 295358 |PS3750 | 6.625340521 G5 55 [5.89996337 |2.951 6867 | 2. 95165867 | 0.505523411 j

Record: 14 ﬂl 19 jﬂ Shiow: W Selected I Records {0 out of 586 Selected) Options v|
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4. Compute Green and Ampt Excess Rainfall

This tool allows computing the Green and Ampt Excess Rainfall time series for the selected input
subwatershed features using an associated Soil Landuse Precipitation polygon feature class (i.e.
SLURP) and Soil and Landuse lookup tables.

e Select the subwatershed features of interest.
e Double-click H&H Modeling > Compute Green and Ampt Excess Rainfall.

e Click Spatial Parameters and select the input Subwatershed and SLURP feature
classes, as well as the associated Soil and Landuse Lookup tables.

Required fields
- Subwatershed
- HydrolD
- Name

SLURP
- HydrolD
- KeyFrom (HydrolD of associated subwatershed)
- PctFrom (Percent of area from associated subwatershed)
- MUKEY (SoilCode — may be modified)
- FLUCCSCODE (LandUseCode — may be modified)
- Soil Lookup table
- MUKEY (Soil key field)
- KSat
- Sst (Soil storage)
- Ssu (Soil suction)

Landuse Lookup table
- FLUCCSCODE (Land use key field)
- Pctlmp
- DCIA

Note

You can modify the names of the soil key and landuse key field used in your current session by
updating the active configuration. You need to modify the Name attribute of the corresponding
ApField in the ApLayer of interest under the MapViews node you are currently using.

If you want to modify the default configuration for all new ArcMap/ArcCatalog sessions, you need to
edit the XML configuration file ArcHydroTools.xml located in the ArcHydro9/bin folder (Make sure
you back it up first). In that file, you need to edit the ApFields for the ApLayers defined under the
TemplateView node.
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* Compute Green and Ampt Excess Rainfall H=] E3

# Spatial Parameters

Input Subwatershed

ISubwatershed T =
Input Soil Landuse Precipitation Polygon

| SLURP_disz_small R E,"l
Input Soil Lookup Table

ISDiILnnkup Ll @l
Input LandUse Lookup Table

| LanduseLookup d| Dq'l

¥ Time Series Parameters

¥ Green and Ampt Coefficients —
¥ Output Parameters LI

0K I Cancel | Environments...l Show Help »>

Click Time Series Parameters and select the input Time Series table and Time Series
Type Info table associated to the subwatershed. Enter the time series type for input
rainfall (has to point to a cumulative type, e.g. design S-curve, or incremental type)
and for the output excess rainfall type. Both should be defined in TSTYPEINFO.
Specify the start date/time and end date/time for the time series only if the input time
series is incremental and the Design Rain Constant is set to 1. The Design Rain
Constant is a multiplier that can be applied to an existing time series to get the design
conditions based on a unit hydrograph. The Starting Time and Ending Time
parameters will be ignored in all other cases and may be left blank.
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* Compute Green and Ampt Excess Rainfall =] E3

|»

¥ Spatial Parameters
# Time Series Parameters

Input Time Series Table

| TIMESERIES R4 ﬂ

Input TSTypelnfo Table

| TSTYPEINFO | ﬂ

Rainfall TS Twpe ID

Excess Rainfall TS Tvpe ID

Starking Time [mm/dd) ]
| 1712001

Ending Time [mm/dd;’ ]
| 1/2/2001]

Design R.ain Conskank

¥ Green and Ampt Coefficients

¥ Dutput Parameters T
=l

(0] 4 I Cancel | Environments...l Show Help »»

¢ Click Green and Ampt Coefficients and enter the coefficients. The values specified
will be saved in the parameters EffectivePorosityCoefficient,
HydraulicConductivityCoefficient and EffectiveSaturationCoefficient under the
ApFunction(GreenAmptCalculation) in the XML configuration associated with the
map document in ArcMap. These values will be used by default the next time the tool
is run.

* Compute Green and Ampt Excess Rainfall M=l E3
r--— /0=
¥ Spatial Parameters
¥ Time Series Parameters
# Green and Ampt Coefficients

Effective Porosit

0.9
Hyedraulic Conduckivik

0.5
Effective Saturation
| 0.15

¥ Output Parameters

I
0k I Cancel | Envirnnments...l Show Help »» |

e Click Output Parameters and specify the output Time Series target table. It is
recommended to store the results in a separate time series table to improve
performance and ease maintenance. When “Create Time Series for SLURP” is
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checked, the tool will create an excess rainfall time series for the SLURP features in
addition to the time series created for the subwatershed features. At this point ICPR
cannot take advantage of these computations so they might be of use only for testing
purposes. In general, this should not be checked as it will significantly increase the
processing time. The “Output Timestep Increment” parameter allows specifying the
increments for the output time series. A value of 1 means that the same time steps will
be used. A value of 2 that every other time steps will be used, etc.

e Check “Export to RAI” and specify the directory where the resulting RAI files should
be exported. Click OK. These files will be used by the Export to ICPR tools. The path
will be stored in the parameter ApFunction(GreenAmptCalculation)/RAIDirectory in
the XML configuration associated with the map document in ArcMap.

* Compute Green and Ampt Excess Rainfall =]
r-  «F—/ ;/—/;—4
¥ Spatial Parameters
¥ Time Series Parameters
¥ Green And Ampt Coefficients
# Output Parameters

Oubput Target TSTable
I [:\Projects\GPToolsigptools, mdb TSTARGET ﬂ

[" Create Time Series for SLURP

Qutput Timestep Increment {optional)

[~ Export to RAl

RAI Path (optional)

| 3
‘ e

’TI Cancel | Erviranments... | ShowHeIp>>|

The tool creates if needed and populates the following fields in the SLURP layer:
- Pctlmp
- DCIA
- KSat
- Sst (Soil storage)
- Ssu (Soil suction)
- Porosity

The tool creates and populates the output Target TSTable table with the excess rainfall time series
associated to the input subwatershed features. If Create Time Series for SLURP is checked, it also
creates an excess rainfall time series for the input SLURP features.

The resulting RAI files (if that option was selected) storing the excess rainfall information are exported
into the location defined as RAI Path. The RAI path is stored in the configuration so that it will be
proposed to the user as default when running the Export to ICPR Green and Ampt Excess Rainfall
tool.
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Note

The number of digits used for rounding the excess rainfall values is retrieved from the parameter
ApFunction(GreenAmptCalculation)/RoundingConstant in the active configuration. The rounding
defaults to 3.

5. Export to ICPR Green and Ampt Parameters

Warning
This function works in ArcMap only. It does not work in ArcCatalog.

This tool creates the ICPR XML file required to run ICPR with the Green and Ampt option. This
option uses RAI files storing information on rainfall, not excess rainfall (i.e. losses have not been taken
into account). These RAI files may be created with the Export SCurve to RAI function available under
Attribute Tools > Timer Series Processing. The Export tool will copy the files from the user-specified
location.

Since the Green and Amt computation will be performed by ICPR, the ICPR XML file must contain,
in addition to information on the subwatersheds, data on the associated soils, landuses and
precipitation.

e Double-click H&H Modeling > Export to ICPR Green and Ampt Parameters.

* Export to ICPR Green and Ampt Parameters !E[ E
s
Input Subwatershed
ISubwatershed LI
Input Soil Landuse Precipitation Polygon
| SLURP_disz_small R
Input Soil Lookup Table
ISDiILnnkup LI
Input LandUse Lookup Table
ILanduseLnnkup LI
RAI Path - Green And Ampt Paraneters
I Di\ProjectsiicPTools\Lavers
Export Location For ICPR XML - Green And Ampk Parameters
I D\ProjectstGPTools\Laversi\Lavers_ExportICPRGAParams. xml Dq'l

El
QK I Cancel | Envimnments...l Shove Help x> |

e Specify the input Subwatershed feature class. It must contain the fields HydrolD and
Name.

e Specify the associated input Soil Land Use Precipitation polygon as well as the Soil
and Landuse lookup tables.

The SLURP polygon must contain the following fields:
- HydrolD
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- KeyFrom

- SoilCode (set by default to MUKEY)

- LandUseCode (set by default to FLUCCSCODE)
- Pctimp

The Soil table must contain the following fields;
- SoilCode (set by default to MUKEY)
- KSat
- Sst (Soil storage)
- Ssu (Soil suction)
- Porosity

The Landuse table must contain the following fields:
- LandUseCode (set by default to FLUCCSCODE)
- Pctlmp
- DCIA

e Specify the location of the RAI files previously generated. This location defaults to
the value of the parameter ApFunction(GreenAmptCalculation)/RAIDirectorySCurve
in the configuration XML associated to the map document (if relevant).

The tool retrieves the name of the control file for the export from the parameter
ApFunction(GreenAmptCalculation)/ICPRExportControlGAParams in the active configuration. This
file must exist in the ArcHydro9/bin directory. It defaults to ICPRExportControlGAParams.xml.

The tool retrieves the name of the transformation file for the export from the parameter
ApFunction(GreenAmptCalculation)/GWIS2ICPRXMLGAParams in the active configuration. This
file must exist in the ArcHydro9/bin directory. It defaults to GWIS2ICPRXMLGAParams.xsl

The tool generates the intermediate file GIS2ICPRTmpFileGAParams.xml as well as the output ICPR
XML. It copies the RAI files into the RAI subdirectory located in the same location as the exported
XML and saves the value of the RAI Path in the parameter
ApFunction(GreenAmptCalculation)/RAIDirectorySCurve in the XML associated with the map
document in ArcMap.

The tool sets the parameter ApFunction(GreenAmptCalculation)/XMLTargetDirectory to the export
path for the XML.

Note
The tool retrieves the 2 following Green and Ampt coefficient used to generate the Export XML from
the active configuration:

- EffectivePorosityCoefficient
- HydraulicConductivityCoefficient
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6. Export to ICPR Green and Ampt Rainfall Excess

Warning
This function works in ArcMap only. It does not work in ArcCatalog.

This tool creates the ICPR XML file required to run ICPR with the Impervious SCS option. Since the
losses are computed using the Create Green and Ampt Excess Rainfall tool, the resulting excess
rainfall stored in the .rai files is used in ICPR to run with the SCS option.

The export process will export the GIS data into an XML with the required structure for ICPR and will
copy rai files previously generated into the target directory where the XML file is being generated.

Since the excess rainfall is going to be used as input into ICPR modeling, ICPR does NOT need to
perform loss calculations. This will be accomplished by “tricking” ICPR by defining that each
subwatershed has 100% DCIA. This also means that it is not necessary to export information for each
SLURP, but just subwatershed information.

e Double-click H&H Modeling > Export to ICPR Green and Ampt Rainfall Excess.

* Export to ICPR Green and Ampt Rainfall Excess M=l E3

Input Subwatershed

ISubwatershed hd|
RAI Path - Green And Ampt Excess Rain
I Dv\ProjectsGPTools

Export Location For ICPR %ML - Green And Ampk Excess Rain
I DuAProjectsGPToolsiLaversiLavers _ExportICPRGAExCess, xml ﬁl Er

[ ok | cancel | {Envionmenis.’| ShowHelpss |

e Specify the input Subwatershed feature class and the location of the RAI files
previously generated. This layer must contain the fields HydrolD and Name.

e Specify the path to the existing RAI files storing the associated excess rainfall. This
location defaults to the value of the parameter
ApFunction(GreenAmptCalculation)/RAIDirectory.

e Enter a path and name for the output ICPR XML file for Green and Ampt Excess Rain
and click OK.

The tool retrieves the name of the control file for the export from the parameter
ApFunction(GreenAmptCalculation)/ICPRExportControl GAEXxcess in the active configuration. This
file must exist in the ArcHydro9/bin directory. It defaults to ICPRExportControlGAExcess.xml.

The tool retrieves the name of the transformation file for the export from the parameter
ApFunction(GreenAmptCalculation)/GWIS2ICPRXMLGAEXxcess in the active configuration. This
file must exist in the ArcHydro9/bin directory. It defaults to GWIS2ICPRXMLGAEXcess.xsl

The tool generates the intermediate file GIS2ICPRTmpFileGAParams.xml as well as the output ICPR
XML. It copies the rai files into the RAI subdirectory located in the same location as the exported
XML and saves the value of the RAI Path in the parameter
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ApFunction(GreenAmptCalculation)/RAIDirectory in the XML associated with the map document in
ArcMap.

The tool sets the parameter ApFunction(GreenAmptCalculation)/XMLTargetDirectory to the export
path for the XML.
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Map to Map Toolset

Prerequisites
- HEC-HMS
- HEC-RAS
- HEC-DSSVUE

Copy the DataGP\TimeSeries folder. Open a new ArcMap and add the super_radar_cal feature class
and the TIMESERIES and TSTYPEINFO tables. Save the map document as DSS.mxd.

1. Export to DSS

This tool allows exporting time series data associated to input features of interest into the DSS format.
The input feature class for which the time series needs to be exported must contain the name field.

e Open the attributes table of super_radar_cal and select Options > Add Field. Add the
field Name as Text and populate it with the ObjectID for example.

e Double-click H&H Modeling > Map to Map > Export to DSS.

o Specify the inputs/outputs as shown below and click OK.

* Export to DSS

Input TS Layer

|super_radar_ca| ﬂ ﬂ
Input Tine Series Table
| TIMESERIES | g
Input T3Typelnfo Table
| TSTYPEINFO | ﬂ

Time Series Type ID

| 3
Skarting Time [mmy'dd) ]

| 10/13/2001

Endirig Tirne [romydd)weey]

| 10/14/2001

D55 File For Export;

| C:i TutorialResulks\GPTools\ TimeSeriesi super_radar_cal.dss ﬂ

v Generate Gage File (optional]

QK |

The tool generate the output DSS file (*.dss) and the gage file (.gage) if requested. The DSS file may
be opened using the HEC-DSSVUE application.
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2. Import from DSS

This tool allows importing time series data in the DSS format into the Arc Hydro time series format in
a geodatabase.

e Double-click H&H Modeling > Map to Map > Import from DSS.
o Specify the input Time Series layer. Select the input and its associated Time Series

and TSTypelnfo tables as well as the time series variable to import and the path to the
DSS file to import. Click OK.

* Import from DSS E@@

Click error and warning icons for mare information Import from DSS

Ed

anput TS Laver
] TS Layer

anput TsTvpelnfo Takle
| TSTVPEINFO

€23 Time: Series Type 1D

This tool imports time series data from
DSS into a Time Series table in the
output geodatabase.

& D35 File for Impart

I

Cutput Time Series Table
| TIMESERIES

u] & | [&] [¥]

QK | Cancel Environments. .. ‘ <« Hide Help | Tool Help

To be developed

3. Run HMS

This tool requires that HEC-HMS be installed on your computer. Refer to the US Army of Engineers
web page http://www.hec.usace.army.mil/software/hec-hms/ for more information on installing HEC-
HMS.

The start and end times may be determined by examining the gage file using HEC-DSSVUE. This
application may be downloaded from the US Army Corps of Engineers web site as well
(http://www.hec.usace.army.mil/software/hec-dss/hecdssvue-dssvue.htm).

e Double-click H&H Modeling > Map to Map > Run HMS.
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& Input HMS File

[ =

& Start Time [romdd ey 00:00:00]

& End Time [rmfddfyyyy 00:00:00]

Time Interwal

| 1
HMS Run Mame

] Fun 1

0K | Cancel

Enwironments. .. << Hide Help

Run HVS

The Run HMS tool allows running an
existing HEC-HMS project using the run
parameters specified by the user.

Tool Help

To be developed

4. Run RAS

This tool requires that HEC-RAS be installed on your computer. Refer to the US Army of Engineers
web page http://www.hec.usace.army.mil/software/hec-ras/ for more information on installing HEC-

RAS.

e Double-click H&H Modeling > Map to Map > Run RAS.

& Input RAS File (Current plan will be runt)

I

& Dukpuk SDF File

I

% (&

OK e T < Hide HE||:I

Run RAS

Runs an existing HEC-GeoRAS project.

Tool Help

To be developed

5. SDF to XML

e Double-click H&H Modeling > Map to Map > SDF to XML.

July 2010 135




Arc Hydro GP Tools v1.4 — Tutorial

* SDF to XML

| >

& Input SOF File SDF to XML
1 =
& Qukput XML File
| =
b
Cancel Environments., .. ‘ <« Hide Help ] Tool Help

To be developed

6. Update RAS Flow

e Double-click H&H Modeling > Map to Map > Update RAS Flow.

* Update RAS Flow

Click errar and warning icons for mare information

E3]

& Input RAS File

I

anput %5 Cut Lines

| #5Cutlines
& Input HMS File

HMS Run Mame

& [v] &

Update RAS Flow

Updates HEC-RAS flow files based on the
HEC-GeoHMS run file and run name.

] Run 1
Flowe Type {optional)
] Steady LJ
QK | Cancel Environments. .. ‘ << Hide Help J Tool Help

To be developed
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GIS Data Exchange

The GIS Data Exchange toolset contains a set of tools that allow importing/exporting data between a
geodabase and an XML file. For additional information of these tools and their configuration, refer to
the document XML Based Spatial Data Exchange User’s Guide.

You will export a small geodatabase containing feature classes and tables as an example using tutorial
data and control files.

e Copy the directory DataGP\GISDataExchange.
This directory contains a sample geodatabase and control files that will be used for the export/import.

e Open a new map document and add the Watershed and WatershedPoint feature classes
into the map. Save the map as Export.mxd for example.

1. Export GIS Data to XML

This tool allows exporting layers and tables from the map document or from a geodatabase on the disk
into an output XML file based on a configuration file.

o Double-click GIS Data Exchange > Export GIS Data to XML.

* Export GIS Data to XML

Application Mame Export IS Data to XML
|F\rcHydrn j
Input Export Cantrol XML File Exports data from a geodatabase
|C:'l,TutoriaI'l,ResuII:s'I,GPTcu:Is'I,GISDataE><change'l,.ﬂ.rcHydroExport_TagNames.xml = into an %ML file based on a
oukput Expart XML File predefined configuration file.
| Zih Tukorial\ResultsySPToolsyGISDataExchange! Exporked ML, xml =

Ok ‘ Cancel ‘ Enviranments, ., | << Hide Help | Taool Help |

The Application Name parameter defines the node that will be read in the configuration file
(HydroConfig, GeoHMSConfig, etc.) when looking for layers associated to tag names.

The input Export Control XML File defines the data that needs to be exported and how it maps to the
output export XML File. There are 2 main ways to define the data that will be exported:

- Using LayerName/TableName
- Using TagName

e Browse to the control file *“” in the directory where you copied the data and specify
the output location for the XML file (e.g. ). Click OK.
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The tool fails with the following error messages:

Export GIS Data ko XML ®

<< Details

[ Close thiz dialog when completed successfully

Executing: ExportToXNL ArcHydro C:%Tutorial'iResultcs) GPToolsh GISbataExchanges -~
YArcHydroExport_Taglames.xwl C:)TutoriallResults) GPToolsh GISDataExchange) ExporteditL.xml false

Start Time: Mon Mar 25 08:14:43 2010

Creating temporary modified control file C:yDocuments and SettingshchriizZ4d’ Local Settingsh Temp
YtwpEF6.xml. ..

Target location not specified for WatershedPoint under ApLayer. The layer will not bhe exported.

The zource workspace cannot be defined for any of the layer(=)/table(s) defined in the control

file.

Target location not specified for Watershed under ApLayer. The layer will not he exported.

Target location not specified for WatershedPoint under ApLayer. The layer will not bhe exported.
Failed to execute [(ExportToXML) .

End Time: Mon Mar 29 08:14:43 2010 (Elapsed Time: 0.00 seconds) -

This failure occurred because the control file is using tag names to identify the layer and no layers
have been explicitly set yet for the tags. The tags set when using the Arc Hydro tools or when using
the Data Management functions.

e Select Watershed Processing > Data Management Watershed Delineation on the Arc
Hydro toolbar and the tags for Watershed and Watershed Point. Click OK and then
rerun the Export tool.

e Open the export XML file created by the tool and review its content.
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2} C:ATutorial\Results\GPToolsAGISDataFxchangeFxporte dXML.xml - ... E|E|E|
File Edit Wwiew Fawvorites Tools  Help ;1-'

- — i
\ 1 Y ] (= '— " = -
& =2 |£| |EL| ol | /- Search 1. Favorites {1

Address C:\Tukorial\Results\GPTools\GISDataExchange\ExportedyML.xml * | 4 Go Links **
”~

»

- <ARCHYDRO=ML=
- «FeatureClasses:

- <WATERSHEDS=>
<HYDROID=2278</HYDROID=
ZMNAME=Name 1</MAME=
<AREAZMI=14.6388308451941 < /ARELAZMI=

=/ WATERSHEDS =

- <WATERSHEDS=
ZHYDROID=2280</HYDROID:=
<MNAME=Name 2</MAME=
<AREAZMI=15.0784510293965</AREAZMI=

< /WATERSHEDS =

- <WATERSHEDPOINT s>
“HYDROID=2279</HYDROID:=
<DRAINID=2278</DRAIMID =
ZMNAME=Name 1</MAME=
ZLATITUDE=29.9601</LATITUDE:
ZLOMGITUDE=-97.8139=/LONGITUDE=

< ATERSHEDPOINT 5=

- <\WATERSHEDPOINT =
<HYDROID>2281</HYDROID=
<DRAINID=2280</DRAIMID =
ZMNAME=Name 2</MAME=
ZLATITUDE=29.9583</LATITUDE:
ZLOMGITUDE=-97.8092=/LONGITUDE=

< ATERSHEDPOINT 5=
=/FeatureClasses>
</ BRCHYDRO®ML

@ Done 3’ My Computer

You are now going to export additional information on the feature classes so that the resulting XML
can be transformed and imported back into a new geodatabase.

To be developed

2. Import from XML

This tool allows importing data from an XML file that meets ESRI geodatabase XML schema into a
geodatabase. This formatted XML file may be generated by using the tool Transform XML.

e Double-click GIS Data Exchange > Import from XML.

e Browse to the input XML file meeting ESRI geodatabase schema and specify the
name of the new output file geodatabase. Click OK.
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* Import from XML

& Input =ML File For Import —

| =

& Qutput File Geodatabase

|
< |

o]

W |
|

|
| £

Zancel Environments. .. | << Hide Help ‘

[(=1E9

Import from XML

Import from ¥ML allows importing
data from an XML file into a
geodatabase.

Tool Help

To be developed

3. Transform XML

This tool allows transforming an input XML file using an input XSL file to produce an output XML
file. In particular, this tool can be used to create an XML file that meets ESRI geodatabase XML
schema and can then be used as input by the Import from XML tool.

e Double-click GIS Data Exchange > Import from XML.

e Specify the input XML file to process and the input XSL file, as well as the path and

name to the output file. Click OK.

* Transform XML

B{(=]E

& Input ¥ML File For TransForm

& Input ¥5L File for Transform

& Qutput File {With Extension)

|
]

Zancel | Ervironments, .., |

[ (& |w

The tool parses the input XML file using the XSL file to create the transformed output file.

To be developed
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Troubleshooting

1. ArcMap crashes when opening or adding the map or the toolbox

e Delete the ArcMap mxd template Normal.mxt located by default at C:\Documents and
Settings\username\Application Data\ESRINArcMap\Templates\Normal.mxt.

o Delete ArcToolbox.dat located at C:\Documents and Settings\username\Application
Data\ESRI\ArcToolbox.

2. Geoprocessing tools open in blank forms but work in the command line.

e Use Regedit to rename the registry key HKEY _CURRENT_USER\Software\ESRI to ESRI_OLD
to recreate the key and reset the default settings for the user’s profile.

3. Adding an Arc Hydro tool to a toolbox crashes ArcMap
e Unregister ESRI.APWR.ArcHydroGPTools.dll using regasm /u, cleanup the registry with

ApRegWork looking for the ESRI.APWR.ArcHydroGPTools.dll (delete the entry) and reregister
the dll using regasm /codebase.
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