ARC HYDRO GROUNDWATER TUTORIALS

Subsurface Analyst 1 Creating 2D cross sections

1.1

Arc Hydro Groundwate(AHGW) is a geodatabase design for representing groundwater
datasets within ArcGIS.The data model helpso archive, display, and analyze
multidimension& groundwater data, and includes several components to represent
different types of datasetsmcluding representations of aquifers and wells/boreholes, 3D
hydrogeologic models, temporal information, and data from simulation mddedg\rc
Hydro Groundwatr Toolshelp to import, edit, and manage groundwater dateed in

an AHGW geodatabas8ubsurface Analyss a subset of the AHGWoolsthatis used

to manage2D and 3D hydrogeologic data, and create subsurface models including
generationof borehole rpresentations, cross sections, surfaces, and volumehis
tutorial we will learn how tocreate cross sections by combining data from different
sources including geologic maps, surfaces, and borehole stratigraphy.

Subsurface Analyshcludestools for creating 3D cross sections and volumes from a set
of surfacesThe 3Dfeaturescan be viewed in ArcScene or can be transformed to 2D so
they can balisplayedin ArcMap. The workflow and tools for creating 3D features are
described in a separate tutorial

Background

Data used in this tutori@re based on data from a study in the city of Woburn conducted
by the USGS. The data were modified for the purposes of the tutorial. The site location
is shown in Figurel).
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Figure 1 Location of the Woburn Model.

For the purpose of this tutorial, threeimary hydrogeologicunits were defined.The
base of the model domais deep gravel, the middle part is alluvium consisting of sand
and silt, and the top unit is agt layer that is limited to the river aréagure 2 shows

the sequence of formationssed in the modelEach of the units is indexed by a
hydrogeologic unit identiér (HGUID), and the unit propertiesra defined in the
HydrogedogicUnit table.

Peat (HGUID =1)

Alluvium silt and
sand (HGUID = 2)

Gravel (HGUID = 3)

Figure 2 Hydrostratigraphic units in the model area.
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1.2 Outline

The objective of this tutorial is to introduce the basic workflow and tools for creating 2D
cross sections. We will complete the following tasks:

1. Review the structure of the data model classes needed for working with 2D cross
sections.

2. Sketchsection line features.

3. Run the XS2D Wizard to set up a new XS2D digane and corresponding
feature classes.

4. Create XS2D Lines representing the intersectionthef ground surface DEM
with a set obutcroppolygons.

5. Sketch cross sectigranelsin the XS2D data frame in ArcMap.
6. Add an XS2D Line representing theater tableo the cross section
7. Build 3D GeoSectiongrom the sketched cross section, ansusglize thenew

GeoSection features in ArcScene

1.3 Required Modules/Interfaces

Y ou will need the following components enabiearderto complete this tutorial:

1 Arc View license (or ArcEditdArcinfo)

1 3D Analyst

1 Arc Hydro Groundwater Tools

1 Arc Hydro GroundwateT utorial Files
The AHGW Tools requirethat you have a compatible ArcGIS service pack installed.
You may wish to check thAHGW Tools documentation to find the appropriate service
pack for yourversion of the tools3D Analystis required for the last section die
tutorial for visualizing 3D featuredf you do not have8D Analyst you can skipghese

partsof the tutorial.The tutorial files should be downloaded to your computer and saved
on a local drive.
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2 Getting Started
Before openi ng o atthe Ahi&WTooldaredordestly eomfiguted. e t h

1. If necessary, launcArcMap.

2. If necessary, open th&rcToolboxwindow by clicking on theArcToolboxicon

>

3. Make sure the Arc Hydro Groundwater Toolbox is loaded. If they are not, add
the toolboxes by rightclicking anywhere in theArcToolbox window and
selecting theA d d T o oconbmand.éBrowse to the top level of tGatalog
and then browse down to tA@olboxes|System Toolboxgisectory. Select the
Arc Hydro Groundwater toolbox and select @penbutton.

4. Expand theArc Hydro Groundwater Toslitem and then expand ttf8ubsurface
Analysttoolset to expose the tools we will be using in this tutorial.

We will also be using théArc Hydro GroundwaterToolbar. The toolbar contains
additional user interface componemist available in the toolbox. If the toolbar is not
visible, do the following:

5. Rightclick on any visible toolbar and select ti#ec Hydro Groundwater
Toolbaritem.

When using geoprocessing tools you can set the tools to overwrite outputs by, default
andautomatically add results to the map/scene. To set tptses:

6. Select theseoprocessing | Geoprocessing Optiorommand.

7. Activatet h e o pverwnita the dutputs of geoprocessing operationsa s
shown inFigure3.

8. Enablet h e o p Add esultstof@eoprocessing operations to the digplaya s
shown inFigure3.

9. SelectOK to exit the setup.
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Geoprocessing Options

General

[w]i2verwrite the outputs of geoprocessing operations!

Lo genprocessing operations to a log File

Background Processing

[ ]Enable
Matificakion j

Appear For how long (seconds)

Script Tool Editor/Debugger

Editor: | | B |
Debugger: | | B |
ModelEuilder

When connecting elements, display walid parameters when more than one is
available,

Resulks Managenment

Keep results vounger than: 2 Weeks L

Display [ Tempaorary Daka

add results of geoprocessing operations ko the display
[ ]Rresults are temporary by default

(0] 4 l [ Cancel

Figure 3 Setting Geoprocessing tools to overwrite outputs by default, and to add
results of geoprocessing tools to the display.
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3 Upgrading the geodatabase

Due to changes in the geodatabase between ArcGIS 9.3 and ArcGIS 10, if you are using
ArcGIS 10 you will need to upgrade your geodatabase to be able to create 3D vertical
featureslf you are using version 9.3 you can skip the following steps.

1. OpenArcMap/ArcCatalog(if not already open).

2. Open the Upgrade Geodatabaseeoprocessing tool located in tHeata
Management Tools | Databaglset.

3. Select thevoburn.mdb geodatabase as thgut Geodatabase
4. Leave the defaults for the other parameters.

Your tool should be similar to the one showrigure4.

5. SelectOK to upgrade the geodatabase.

"\ Upgrade Geodatabase
Input geodatabase
Criaguaventsubsurface analyst xS20_basiciwaobuorn,mdb [,'—_%
Perform Pre-requisite check
|Jpgrade geodatabasze
Ik ] [ Cancel ] [Envirnnments... ] [ Show Help ==
Figure 4 Settings of the Upgrade Geodatabase tool
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4 Opening the Map

We will begin byopeninga map containingsome background datar the woburn
project

1. Select theFile] Opencommand and browse to the location on your local drive
where you have saved the AHGW tutorialBrowse to the subsurface
analyst/XS2basicfolder and open the file entitlegoburn.mxd.

Once the file has loaded youilwsee a map of the model areBhe map includes a
boundary of the model domaipplygons representing outcropand wells within the
model domain that have ed¢kd borehole stratigraphy.Rigital Elevation Model (DEM)
raster representing the land surface elevation over the numehin and a raster
representing the water table surface also available

5 Representing 2D cross sections in the AHGW Data Model

Before starting to create cross sections, it is helgéulreview the component of the
AHGW Data Modelwe will be using The AHGW Data Model includes a number of
components used for different purposes. The Hydrostratigraphy compociedes data
structuresfor representing 2D and 3D hydrostratigraphy, including the creation of 2D
cross sectionfFigureb).

SectionLine is the central feature class used to manage cross sections. Each SectionLine
represents a cross section in mapwigectionLine features are indexed with a HydrolD,
which uniquely identifies them with the geodatabase. To create a vert{gabfile)

view of the cross section along the SectionLine, each SectionLine feature is associated
with multiple feature classagpresenting théwo-dimensional cross section, and these
are given the AXS2Do0 prefix.

Common XS2D feature classes are:
1 XS2D Panelipol ygon features representing cro

1 XS2D_BoreLinei vertical linesrepresenting hydrostratigraphy alosglected
boreholesadjacent to the SectionLine

1 XS2D_PanelDividei vertical guides showing the location where a SectionLine
changes direction.

1 XS2D_MajorGrid and XS2D_MinorGrid grid lines showing the vertical and
horizontalscalesn an XS2D data frame.

Additional feature classes can be added to represent items such as land surface elevation,
water table, faults, etc.
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BoreLine

=

Panel Divider

10000 15000 20000 25000 30000 35000 40000 45000 S0000

Figure 5 Datasets used for creating 2D cross sections.

Each of the 2D cross sectioisgeneratedn a separat data frameén ArcMap. The

XS2D feature classes are created in an {S, Z} coordinate system that is unique for each
cross sectionThe S coordinate represents the length along the Sectio(dduévalent

to thex-directionin the XS2D data framegnd the Zcoordinate representke vertical
dimension(the ydirectionin the XS2D data fram)eln addition, XS2D features can be
scaled (exaggerated) in the Z dimension for better visualizaBabsurface Analyst
includes a numbeof toolsfor transforming feattesb e t w e e n coardirfate systémo

(X, Y, and Z)anda 2D coordinate system,(8), andfor scaling features.

The XS2D_Caalog table is used for managing XS2D feature classes. The Catalog lists
the XS2D feature classes related with each SectionLirtaréealrhe SectionID field in

the XS2D_Catalog references a HydrolD of a SectionLine feature, thus creating a
relationship between SectionLines (defined in real world coordinates) and XS2D feature
classesAn example of a typical XS2D_Catalog table is showirigure 6. Notice that

all feature classes in the catalog end with a nurfibethis example Lthat references
theHydrolD of the related section line.
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ERAE AL LR T

%520 _Catalog x
| OBJECTID * |Section Line Feature| SectionlD | SHame Feature Class Name X52D Type

» 55 | SectionLine 1| A-a K20 _Panel_1 Panel

J 90 | SectionLine 1| A-a W20 _Boreline_1 BareLine

J 91 | SectionLine 1|44 HE20_PanelDivider _1 PanelDivider

J 92 | SectionLine 1| A4 HE20_MajorGrid_1 MajorGrid

J 93 | SectionLine 1|44 WE20_MinorGrid_1 MinorGrid

o4 1 r b E {0 out of 5 Selectad)

#3520 _Catalog

Figure 6 Example XS2D_Catalog used for managing XS2D feature classes and
establishing a relationship between the XS2D features and a SectionLine
feature.

6 Sketching SectionLine features

The first step will be to create a set of section line features from which the 3D features
will be derived.

1. Open themap documentvoburnmxd.

2. The map includes a boundary defining the extent of the 3D madéIfeatures,
and outcropss shown irFigure?.

Figure 7 Map containing the model boundary, wells, and outcrops.
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To start sketching section lines:

3. Select theStart Editing =t Edtnd command in the Editor Toolbar.

SectionLine

4. In the Create Featureswindow select the SectionLine —
symbology. This will enable editing of section lines.

5. Select theStraight Segmeribol < from the Editor Toolbar.

6. Sketch twosection lines covering the model domain, as showsfgare8. Make
sure that the section lines do not extend the model domain.

Tip: The direction of digitizatiordefines theorientation of thecross section datdhe 0
grid line (representing the beginning of the section liné) be on the left side of the
data frame. For section lines going eastt youcanstart your sketch on theestside
and sketch to theastside. This will ensure thiahe cross section and map data are
visually compatible

7. Open the attribute table of the SectionLine feature class and assign gengme
A-A O a fBd JnBthe SName attribute, to each of the section lines you
sketched.

At this point you map should tsmilar to the one shown rigure8.

Figure 8 Section lines sketched within the model boundary.
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Next, we will assign vertical exaggeration values to the section lines. The cross section
features willbe scaled based on the vertical exaggeration attribute.

8. Open the attribute table of the SectionLine feature class.

9. Make sure none of the features are selected. You can usgélghe Selected
Featuresbutton [ to clear the selection.

10. Right click on the Veital Exaggeration field and assign ‘ertical
exaggeration value of 20to the cross sections using thesld Calculator as
shown inFigure9.

Parser
(%) YB Script () Python
Fields: Tvpe: Functions:
=]
OBIECTID Abs ()
Shadpe (&) Number 2“’% ))
HydraID Shri 0=
HydroCode O string E_xp( i
Sharme ODate Fix( ]
Int{ )
FType Logt )
VertExagzD S_Dg( j
Shape_Length S:;r( ]
Tani )
[15how Codeblack. ”
i +
o aia
20
[ Clear ] l Load... ] [ Save... ] [ Help ]
[ [0]4 ] [ Cancel ]
Figure 9 Assigning vertical exaggeration attributes using the Field Calculator.

Save Edits

11 Save the edits using th8ave Edits i command in the Editor

" 7 Stop Editing

Toolbar. Stop the edit session using 8tep Editing command

in the Editor Toolbar.

After creating the features we will assign HydrolD values to them. The HydrolD is the
unique identifier of the feature within the geodatabase, and is used to create relationships
between tables and feature classes. There are tools to help you manage your HydrolDs.
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The tool uses a UniquelD table to track the addition of HydrolDs ingéuelataase
(The table has already been created using the Create Unique ID Table tool available in
the Groundwater analyst toolset).

12. Open theAssign HydrolD GWool available in th&roundwater Analysibolset.

13. Specify theUNIQUEID table as thénput UniquelD Tale.

14. Select theSectionLinefeatures as thmput Features to Assign HydrolD

15. For theHydrolD Field of Input Featureselect theHydrolD field.

At this point your inputs should be similar to the ones showviigare10.

16. SelectOK to run the tool.

"\ Assign HydrolD GW

Input UniqueIl Table
|UNIQUEID - B
Input Features to Assign HydrolD
| SectioniLine | &
HydroID Field of Input Features
HydroID w
[]i0venarite Existing HydrolD ' alues [optionalk
[ K ] [ Cancel ] [Enviru:unments. " ] [ Show Help =3

Figure 10 Assigning HydrolDs to SectionLine features.

You can open the attribute table of the SectionLine layer to see that HydrolDs were
assigned to the features.

7 Running the XS2D Wizard

The XS2DWizardcreates a new set of feature classes for representing a 2D cross section
based on a specific SectionLine featurae wizard creates a new data frame to which
the XS2D feature classes (XS2Pane] XS2D_BoreLine, XS2D_PanelDivider,
XS2D_MajorGrid and XS2D_Minor@&d) are addedUsing a separate data frame for
each 2D cross section allows us \tisualize the features from each cross section
independently

Before actually running the XS2D Wizard yoanselect a set of wells to be included in
the process of creatirgy2D cross section. Borehole data related to these wells will help
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guide the cross section dimensions and borehole stratigraphy will be added to the cross
section.

1. Select SectionLiné&-A @sing the seledbol @.

N

Open theSelect By Locationommandn the Selectiomrmenu.

3. In thefSelection Methad section, choose treelect features fromoption.

o

In thefiTargetlayer(s)0 section, select thé/ell item.
5. In thefiSource layeid section, select th8ectionLineitem.

6. En ab | Yse Beteetedfreatu@sption.

~

I n tSpakal sélection methodl section, select th&arget layer(s) features
are within a distance of the Source layer featureption.

8. Turn on thefApply asearch distanaetoggle and enter buffer distance o200
feet (you might needto modify the bufer distance depending on how you
sketched the section line to seledi @vells)

At this point, your selections should be similar to those showigure 11.

9. Select théOK button to create theelection
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Select By Location

Select features From one or more target lavers based on their location in
relation ko the features in the source laver.

Selection method:

|select features From "

Target laver(s):

w'ell

O sectionline
[0 outcrops
[0 Boundary
O Gensection

[ ]only show selectable lavers in this list

Source laver:
|‘?:" SectionLine ﬂ

Ise selected features (1 features selected)

Spatial selection method:

|Target layer(s) Features are within a diskance of the Source laver feature | |

&pply a search distance
50 | |Feet v |

[ Ok H fpply ] [ Close

Figure 11 Settings for the Select By Location tool.

After applying the selection you should have 11 wells seldotgdur map as shown in
Figurel2.
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Figure 12 Selected features after applying the Select By Location with a buffer of 50
feet.

Next, we will run the XS2D Wizard to create a new cross secliba XS2D Wizard is
basel on a selected section line (you run the wizard one cross section at a time). To start
the XS2D Wizard:

10. Select theXxS2D Wizardool i in theArc Hydro Groundwater Toolbar

11 With the tool activated, click on a SectionLine feat(itas fine if the section
line is already selected) startthe creation of a newross section

The XS2D Wizard will create a sef feature classes andrew data frame for the
selected SectionLinestep lof the wizardshowsthe SectionLine properties (HydrolD,
Name, and Length). In addition you cgpecify the well feature class and borehole log
table and specify if you wisto use well and borehole log datdou can alsspecify a
vertical exaggeration (default is the vertical exaggeration value feam the
SectionLine feature), seletite XS2D_Catalog table used toamage the XS2D feature
classesand set the default output vkspace.

At this point your inputs should be similar to the ones showigare 13.

12. Make sure theDefault output workspaceoints to thewoburn.mdb\Data
feature dataset.

13. SelectNextto move to the next step in the wizard.
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m 2D Cross Section Wizard E|

2D Cross Section Wizard

Thiz wizard will help you create a new data frame to dizplap a 20 cross section for the zelected zection line.

Step 1: Cross Section Setup

Section Line Properties
Laver. SectionLine Length;  E415 [Foot_US)
ID: 1 Mame: A

“Wellz and Borehole Log
Ilze well and borehole log data: (3 ez (O Mo

Wwhell laver:  [afell w Borehole log table: | BorehaleLog w

Wil unigue 1D field: HydralD w WiellD field: whellD “

Mumber of wellz selected: B

Crosz Section Setup

Yertical exaggeration: 20
#5200 Catalog Table: | 520 _Catalog “
Default output workzpace
DNAguaveohsubsuface analysth<520_basichwoburn. mdbhD ata C]
Meut > ] [ Cancel ]

Figure 13 Settings for step 1 in the XS2D Wizard.

Step 2in the wizardis used to setip the appropriatpane] boreling and panel divider
feature classes. You can also specify the elevations for drawing panel diNdéce

that by default the created XS2D feature classes are located in the default output
workspace, and the HydrolD of the section line for this cross section is appended as a
prefix to the feature class names. This naming convention is nhot mandatory, but it helps
in identifying the feature classes when npliicross sections are created.

Default values, based on the borehole data, are set for the minimum and maximum
elevations of the panel dividers. You can keep the default values or modify them.

14. Leave the defaulihinimum and maximum elevations for drawing panel divsder
At this point your inputs should be similar to the ones showigare14.

15. SelectNextto move to the next step in the wizard.
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e 2D Cross Section Wizard §|

Step 2: Cross Sections Panels, Panel Dividers, and Borelines

Crozz Section Panelz

DOutput panel feature class (optional]
D vdguaveohsubsuface analpet=520_bagichwwoburm, mdbhD atab=520_Panel_1 [:]

Fanel Dividers

Output panel divider feature clazs [optional]

[:\Aquaventsubsurface analysts$S 20 _bazicwoburn, mdbhD atav+520_PanelDivider_1 [:]
bd aximum elewation bo draw the panel divider: a0
Suggest VY alues By
. . - Feading ‘Well Data
Minimum elevation to draw the panel divider: 100
Borelinez

DOutput boreline feature clazs [optional]
D vdguaveohsubsurface analpst'=520_basgicwoburn mdbhData'=520_Boreline_1 [:]

Create borelines from well and borehole log data: (%) Yes (O Mo

[ ¢ Back " MHext » ] [ Cancel

Figure 14 Settings for step 2 in the XS2D Wizard.

Step 3in the wizard is used to create major and minor grid lindée grid extent and
spacing can be automatically specified based on the length of the selected SectionLine
and borehole data, or they can be set manually

Default values are set for the left, right, minimum and maximum elevations, and spacing
of the grid features. You can keep the default values or modify them.

16. Leave the default values for thed extent and spacing.
At this point your inputs should be similto the ones shown Kigure15.

17. SelectFinishto run the wizard.
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m 2D Cross Section Wizard E|
Step 3: Grid Lines
Output major grid feature clazss [optional]
[r\Aguaveohsubsurface analyst=520_bazichwoburm mdbhD ata'e<520 _MajorGrid_1 [:]
Cutput minor arid feature clazs [optional)
[ vaquaventsubsuface analyst' <520 _basichwoburn, mdbhD atat=5 20 _MinorGrid_1 E
Grid Extent
b amimum elevation: 400
Left: 20000 o Suggest Extent By
" Right: 20000 Reading ‘\well Data
Minimum elesation: -400
Grid Spacing
Harizontal distance between wertical major gnid lines: R000
Yertical distance between horizontal major gnid lines: 100 Suggest
Gnd
Mumber of minor gnd lines between major werlical gnd lines; 3 Spacing
Mumber of minor grid lines between major horizontal gnd lines: 3
[ ¢ Back " Firizh ] [ Cahcel

Figure 15 Settings for step 3 in the XS2D Wizard.

A new Data FrameSectionA-Ad) s houl d bmap ardled swe youare ino u
layout view to be able to view data frame¥pu should see the grid lines, the panel
dividers, and the boreline features. Boreline features are automatically symbolized by the
HGUID to differentiate between the hydrogeologiuts. In addition, the borelinesre
symbolized by theffsetfield such that borelines from wells closer to the cross section
are wider. Also, notice that grid lines showing the vertical and horizontal dimensions
were added to the data frame.

You can resize the Addata frame and movewithin the map layousuch thatou can
see both data frames. To better view the XS2D feature created:

1 Select theSelect Elementwool h , move theSectionA-A Gata frame within
the map layout and resize it
L TN @ @ Lo
1 Use the zoom tools =* ™" ) to focus on the data within the cross

section
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1 You can control the grid properties (text size, color, etc.) by selecting the data
frame, right click and sele®roperties Select theGrids tab, and specify which
grid lines you want to display and mbgdthe labels, ticks, color, etc.

We will use the HGU Color Manager tmanagecolors within the cross section data
frames:

1. Make surethe M 6 d at a acfivatedMa can activate the data frame by
selecting it, right clicking, and selecting thetivate option

2. Load the HydrogeologicUnit table to theMddata frame by selecting thfedd

'1.+)

Data = command and browsing to the HydrogeologicUnit table located in the
Woburn.mdb geodatabase.

3. Select theHGU Color Managercommand in theSubsurfacemenu in the Ac
Hydro Groundwater Toolbar. If the toolbar is not open, rigltk on any visible
toolbar and select th&rc Hydro Groundwater Toolbdtem.

17. Click on theSetupbutton

18. Change the settings to match those showdFigure16. Note that we are using
theHydrolD andHGUNaméfields in theHydrogeologicUnitable to manage the
display.

19. Click on theOK button.

e HGU Setup @

HGU Table Hydrogeologicllnit =
HGU ID Field Hydrol D b
HGLU Mame Figld | [ETEiEE ¥

] I [ Cancel

Figure 16 Settings for the HGU Setup dialog.

20. You can modify the colorsybusing theColor Picker buttons in th8ymbology
column and picikg a color for each of thelGUID values (listed in thélGU 1D
column).

Your setting should be similar to the ones showfigurel7.
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e HGU Color Manager E'
HGUID | HGUM ame
2 sand
1 pea (—
3 gravel (==

Apply
=520 _Boreline_1
%520 Panel 1

Setup... l [ Apply Symbology ] [ Sawve and Exit ][ Cancel

Figure 17 Sample settings for the HGU Color Manager.
21. Click on theApply Symbologyutton to apply your changes.

Note that the selected color scheme has been applied to all of the selected scene layers.
22. Click on theSave and Kt button.

Upon clicking theSaveand Exit button theHGU Color Managersaves the selected
colors (as numbers) in thelGUColor field of the HydrogeologicUnittable. Now
whenever you use thidGU Color Managerin ArcMap or ArcScene those same colors
will be available for symbolizing your features. You may wish to open the
HydrogeologicUnitable and view the results.

23. Increase the width of the XS2D_BoreLine features by selecting the
XS2D_BorelLine feature class, right click and sel@bperties select the
Symbologyab and change the widtt the lines tcb.

At the end of this process you should have a XS2D data frame that is similar to the one
shown inFigurel8.

Page 20 of 42 © Aquaveo



Arc Hydro GW Tutorials Subsurface Analyst i Creating 2D Cross Sections
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Figure 18 Initial XS2D data frame with XS2D features created by the XS2D Wizard.

Before we continue, we will create an additional cross section data frame (for section
lineBB6) .

24. Repeat steps-28 to create an additional XS2D data frafoe section BB 6 .
Note that you might need to change the buffer distance to enable thesedéc
4-5 wells adjacent to section line@Bo6 .

You can add text boxes to define sectiond & a-B8 ®it hin tAtthe map | a
end of this process your map layout should be similar to the one shé&iguie19.
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CrossISectioln A-A . .

L
100 100

IR

5000

Cross Section B-B’
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100
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0 5000 o 5000

Figure 19 Map layout containing cross sections A-A6 a8d . B

This is a good starting point for digitizing cross sections by connecting borehole data.
But before sketching cross sections, we will add additional data that will guide the
process for creating cross sections.

8 Adding data from geologic maps

An important sourcef data that can guide you whisetching cross sectisiis outcrop
information from geologic maps.e&dlogic mapsiescribe the outcropping of rock units
(the coverage oh rock unit over the land surface). When combined with a digital
elevation model, the geologic map data provides additional information to inclade in
cross section. Your map includes a set of polygon feathetsepresendutcropsof the
peat and allvium formationsdefined within the model

Before we continue we will need to create a new line feature class to which the output
XS2D Lines will be written.

1. Activate the Layers dataframe. You can activate the data frame by selecting it,
right clicking, and selecting théctivateoption

This is important as the section lines and additional datasets such as the DEM and
outcrops are only loaded in the Layers data frame.
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2. Make sure no SectionLine features are seledted. can use th€lear Selected
Featurestool g to unselect all features in the data frame.

3. Open theCreateXS2D LineFeature Clasgool in the Subsurface Analyst/XS2D
Editor toolset.

This tool will create a new XS2DLine feature class for each of the selected SectionLine
featureslIf no sectionline is selected it will create feature classes for all section lines in
the SectionLine feature class.

4. For thelnput Section Line Featureglect theSectionLinefeature class

5. SpecifyXS2D_Catalogor theXS2D_Catalog Table

6. EnterOutcropas theXS2DTypevalue

7. EnterOutcropas theFeature Class Name Prefix

The feature classes created will include the prefix specified and theolBydf the
section line feature (e.Qutcrop 1).

At this point, your selections should be similar to those shovigure20.
8. Select theOK button to execute the tool.

9. Select theClosebutton when the tool has finished.

5\, Create XS2D Line Feature Class

Input Section Line Features
|Sectiu:unLine ﬂ [,'—_:';-
Input %520 _Catalog Table
| %52D_Catalog | &
%320Tvwpe value of the X520 Line features
Oukcrop
Feature Class Mame Prefix
Oukcrop
< >
O, ] [ Cancel ] [Envirnnments. . ] [ Show Help ==

Figure 20 Settings for the Create XS2D Line Feature Class Tool.
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Two newfeature classsnamedOutcrop 1 and Outcrop_ZXhould be added to the map.
Next, you will add XS2DLine features to the feature class just created. Each line in the
feature class represerttse intersection of the section line with a surface (rastém.
values from the raster are usuafigaled in the Z dimension, so they can be better
visualized.

To add geologic map data along the cross sextioa will apply the Transform
Polygors To XS2DLinestool:

10. Doubleclick on theTransform Polygonsd XS2DLines tool in theSubsurface
Analyst|X2D Editor toolset

11. Select thedutcropslayer as the inpuPolygon Features
12. SelectSectionLineas thelnput Section Line Featurdsol.
13. SelectXS2D_Catalogas thelnput XS2D_Catalog Tahle
14. SelectOutcropas theXS2DTypevalue.

15. Select thelem100ftraster ashe Ground Surface DEM

The Discretization Spacinghould be automatically populated when you select the
raster. The default spacing is equal to the raster cell size.

16. Specify aDiscretization Spacingf 100.

17. Enter Outcrop as theFType value. This is an omnal value that enables
classifying the XS2DLine feature created.

The Overwrite parameter should benabledautomatially, such that before writing new
features, the tool clears tkargetfeature class. If it islisabledthen new features will be
appened to the feature class.
At this point, the settings for the tool should match those showigime21.

18. Click OK to launch the tool.

19. When the tool is finished, click th&losebutton.
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"\, Transform Polygons to XS2D Lines g@]g|

Input Polygon Features

L]

| Oukcrops

Input Section Line Features

| SectionLine
Input ¥520_Catalog Table
| %52D_Catalog

x520Tvpe
Cukcrop
Garound Surface DEM

derm100ft

e [
£ |[_T¢ |[_T¢ |[T¢

L]
[

Discretization Spacing {optional)

FTvpe walue of the Features to create (optional)
Qukcrop

Overwrite Exizting =520 Line Features [optional]

K, ] [ Cancel ] [Envirnnments... ] [ Show Help ==

Figure 21 Settings for the Transform Polygons to XS2D Lines Tool.

When thetool is done anew setof linesis added to theéutcrop_1 andOutcrop 2
feature classes. To view the lines within the cross section data frames:

20. Add theOutcrop 1 and Outcrop_2 layers to the appiate cross sectiomata

frames(A-A06 a-B 6 ) B cal select the layer and drag it to the data frame,

or use the Add Dalf"xl'/ tool.

Next, we will use the HGU Color Managerntwdify the symbology of the outcrop lines:
21 MakesuretheM 6 dat a ivatedme i s act

22. Select theHGU Color Managercommand in theSubsurfacemenu in the Arc
Hydro Groundwater Toolbar.

23. Click on theSetupbutton
24. Change the settings to match those showdigure22.

25. Click on theOK button.
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e HGU Setup E

HGU Table HydrogeologicUnit — w

HGU ID Field HydralD .

HGLU Mame Field | STEITE

] I [ Cancel

Figure 22 Settings for the HGU Setup dialog.

Your setting should be similar to the ones showRigure23.

Figure 23 Sample settings for the HGU Color Manager.
26. Click on theApply Symbologybutton to apply your changes.
Note that the selected color scheme has been applibd tmtcrop lines.
27. Click on theSave and Exibutton.
28. Repeat steps 227 for the BB 6 ¢ ectios data srame.

At this point your XS2D data framgA-A 6  a B @ sh&ild be similar to the one
shown inFigure24.

Page 26 of 42 © Aquaveo



