Preparing ESRI GIS Shape Files for
DDMSW

Engineering Applications Developments and River Mechanics Branch
Engineering Division
Flood Control District of Maricopa County September 23, 2010




0000000000000 000000000000000000000000000000°
— e —————————————— T A R I e




Table of Contents

1

2

INEFOAUCHION ...ttt sttt ettt ees 4
Preparing ESRI Shape files in ArCMAP ..........ooiiiiiiiiiiie et e e e ee e e e e e eeasnnes 4
2.1 S0 o3t 2= T3 gLl (=0 B =T e B —— 4
21  Creatifig FIEIAS «iwuwismms miie s issssmmassasmnsnnsmsisnss ssase ssan aislis s nnnis pRis i 18 ssam s i graiasainsons 5
2.2 ERENG DALA .....cormmssonmssnmmmsanssnsmmsnssssisnsammsiinssnnansms U s smmnssmsn s 553 A5 5805 S8 AR S T4 6
2.2 Land Use: (OpLONAL).swusssssmsmsmsmmmessssrmmmossisssnes i s sy 8 s s s s s o o asss s e an 7
221 'Creating PIEIAS .omesismssaosummmnssanonssinsssisssmsisnsmssis s ssyinmss sl s s s s e s sy e e s e 8
2:2.2 ENtEHNG Datal - commemmrsvmmmmmmmmsimmmsmmssssniosms ssesssmsssn o i oo s s ss ssims Sy s v sessm s sesnons 9
2.3 SOil (OPHONAN), .ovsssumermisninsssissmssnsassivesmmsisnsnssisssmsonssmmoossmss s s o e dn s s 10
2.3 Creating FIeldS . .ccousmerimmmsssarmisssmmsesinoassss ovssvsss ovis bassivssssmsssssssasnssssimas s vassssnsnasrnsinsnssis 11
2.3.2 ENENNG DAl s isesmmsvssismssmsmtvems s ooy e s ey ss e sy sss s i 12
2.4 Tc, Time of Concentration for Clark Unit Hydrograph (optional).............cccccoviiiiiiiiiiiiiiiicinn, 13
241 Creating FIeldS ..cuswimmimmmmnsmismmsmmsmmmsmss s ssmsimes s ssssy s e s i s s s e sa b o o3 13
2.4.2  ENCTING DAE . ciousvsnissss isnssssnmmonsmsemsinmsesssy sawsisssssnsss s s misss s ismenn e sssmsossisowns ey osessssss 15
2.5 L, Longest Watercourse Length for S-graph Unit Hydrograph (optional) ..............cccccociiiinnn 17
2,51  CrEatiNg FIEIAS .:ooovwssvosssussmuvuss s s iunssmssossisasns sssmssss auaessssesss 55 5645 Tisiess son s88sas SHsdssonnsasesos 17
252 ERONNG DAtal oo onsmsimmsmmmmmsssmmsimsssism s e i s s s s s s s sy 19
2.6 Lca, Length to a Point Opposite Centroid for S-graph Unit Hydrograph (optional) .................... 20
2 I O = = (] T = (o AT 20
2:6.2 ENErING DAta iouvviosssserosimmmssssmmmsosssunsvsssssassssssnssn sy ssss se8ims 508 s s s nsas s 56saeys i suonssasy 21
2.7 NOAA 14 RANFAI ...cxs0ismssissonsismsmsonssnmmsmssssssossvars ssvsinssssss s s sy fasssossasss sses s 695 80 888 S s s 23
271 Creating Fields ... vissmmossisssss sumess e mss s smssseiessimms e ssas o s sies i 5 s S s riisss 23

DDMSW - Preparing ESRI GIS Shape Files Page 2
Engineering Applications Developments and River Mechanics Branch

Engineering Division

Flood Control District of Maricopa County September 23, 2010




|®
®
o
®
: 2,72 ENENNG Data) oomsmasssmmsmmssmmsnsoosme s e i s s s s sns 24
. 3 Loading ESRI GIS Shape Files into DDMSW ..........ccoooiiiiiiiiiiiic e 25
: 4  Computing Hydrologic Parameters with ESRI GIS Shape Files .............ccccoooiiiiiiiiiiieeee 29
' F Y o] o 1= o Lo [ RO TSRO P RS TSRPRRURRUURITN 32
: A1 Table of Required Fields for ESRI Shape files ...........cccccooiiiiiiiiiiiceeeeee e 32
. A2 Useful ArcMap TOOIS @Nd TIPS ....ccvviioiieieiieii e 34
: A2 ICrealing POl gONS, s ssmunaswsssmsmmsinsssmsmmmsssnssimmmms s osihn o yiis sissasis s sos issassivassssasmisss 34
(] A2.2  Creating POIYINES ...........ccooiieieeeeeeeeeeeeee e 39
: A2.:3 Data Extraction BY PoOIYGON Gl ousareimssrssmsoronssssssmsnmsss rinesonsas s ssasnssss o ssumisssns soanss 44
o A2.4  GEOMELrY CalCUIALON ..........oveeieeeeeeeeeee e 47
: A28 Fleld CalCUlBON <o insusssssmonsns nvissssmsmvudssshsnssessmsnunesssssanesssssssnss cons s suss s sussnss s shamses sasos 58 56n 48
. A2.6  POlygon INtEIrSECHION.........ooiiiiieiiei et e e e e e e 56
: A2.7  MBASUTBIMIGINE ..icossuussmmsnmms sunssis omssses mussmse s ssem 55 535es 76586 5488053 es ¥4 4EEEE5T s AR S SO SRS 61
‘ A2.8 Checking the Properties of shape files in ArCMap .........cccoooiiiiiiiiiiiiiiieie e 63
: A2LOBEN SElOCH EXUTACHON, s:::6:0m5ssewssmnsassssnsssvsysssen hesessnammssiesss s o st s B s AR P A SRS 65
& A3 Tips for USEful DDMSW FEAUIES.............ovveoveeereeeeeeeeeeeeeeeeeeeseeeeeeeeeee e e eeesee e eseeseeeeeeseeenes 69
: A3l  Viewland Use defallfst . o smmuumsmssnsisssmeiss o msssssamssssn s dsisssispios 69
& A3.2  VieW SOl AEFAUIS ..........ooooooooooooooocoeooeeeee oo 70
: A3.3  Customizing Land Use Default.............c.oooiiiiiiiiiiiiicecce e 71
. A3.4 Customizing SOil DEeFaUt .... ... susivssemummsmssissssvaninmsamsinsissssmisasmisinsimesiassvsmirs s s 73
: A3.5  AdAing RAINFAINIAS ...t 75
o Bl Bt il e 78
o

Engineering Applications Developments and River Mechanics Branch

. Engineering Division
‘ Flood Control District of Maricopa County September 23, 2010
[
o




1 Introduction

When preparing ESRI GIS shape files (referred to hereafter as shape files) to be used in DDMSW to
compute Hydrology parameters, a few criteria must be met for the program to function properly. This
tutorial will attempt to outline the basic steps and requirements. When calculating the Hydrology data
using shape files the Sub Basins shape file is always required. The other shape files such as Rainfall,
Land Use, Soil and Tc are used for the Clark Unit Hydrograph or the Rainfall, Land Use, Soil, L and Lca
can be used for the S-graph Unit Hydrograph, all of these are optional. The data that is loaded by these
shape files can also be added manually. So there are three ways to load data into DDMSW:

o It can be entered manually
e It can be loaded in the form of ESRI shape files
e Orit can be a hybrid of these two methods
o For example the shape files for Sub Basin and Land Use are used and the other data is
entered manually

This third case is helpful in some cases where the data for the area being considered has already been
recorded or if the area being considered is small and has very few Land Use or Soil types. Please note
that the Sub Basin shape file must be used if map module function is selected to update the Hydrology
data.

The Appendix of this document contains most of the basics of ArcMap that are helpful in preparing shape
files for DDMSW and the ArcGIS Desktop Help is always available in ArcMap by pressing F1 or Help =
ArcGIS Desktop Help as shown below. For additional information on the features of ArcMap please refer
to an applicable tutorial on ArcMap.
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2 Preparing ESRI Shape files in ArcMap

This section covers the steps needed to prepare ESRI shape files to be loaded into DDMSW. The
instructions for each shape file are shown below. Please note that not all the shape files listed below are
used in each project. For example the Tc shape file is only used if the Clark Unit Hydrograph is used and
the shape files L and Lac are only used if the S-graph Unit Hydrograph is used, the data from these
shape files can also be entered manually in DDMSW. The Sub Basin shape file is always required when
updating the Hydrology data from shape files. The Land Use and Soil shape files are also almost always
used unless the data is to be entered manually as mentioned above. To prepare the ESRI shape files
one of ESRI's GIS programs should be used, in this tutorial ESRI ArcMap 9.3.1 is used.

2.1 Sub Basins (required)

To begin, launch ArcMap and create the Sub Basin shape file. The Sub Basin shape file is composed of
polygons, one polygon for each Sub Basin in the study area. See the Appendix A2.1 for help creating
polygons and Appendix A2.9 for help with the ‘Select’ Extraction tool that is useful for creating the Sub
Basin shape file.
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2.1.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Sub Basin shape file must have three
fields: AREAID, BASINID, and AREASF.
To enter these into the Sub Basin shape file:

o Ensure that the shape file editing mode is off, otherwise the following cannot be performed

o

()
]
©)

(©]
O

o]
o]

To determine if the editing mode is on:

Go to the Editor tab

If the Start Editing button can be clicked on then the editing mode is off

If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session

Right click on the Sub Basin shape file in the display list on the left of the screen in ArcMap
Then select Open Attribute Table from the pull down menu

In the Attribute table window select Options = Add New Field...

Enter the information for AREAID

In the New Field window enter AREAID for the ‘Name’

Then select the type of data from the pull down menu as ‘Text' since AREAID is specified
as a ‘Character’ data type

Then change the length to 6 as specified in the Table of Required Fields in Appendix A1
Then click OK in the New Field window

e Enter the information for the BASINID

o
o
o

o
o

Select Options = Add New Field...

In the New Field window enter BASINID for the ‘Name’

Then select the type of data from the pull down menu as ‘Text' since BASINID is
specified as a ‘Character’ data type

Then change the length to 2 as specified in the Table of Required Fields in Appendix A1
Then click OK in the New Field window

o Enter the information for the AREASF

o Select Options = Add New Field...
o Inthe New Field window enter AREASF for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since AREASF is
specified as a ‘Numeric’ data type
o Then change the precision to 12 as specified in the Table of Required Fields in Appendix
A1
o Set/leave the scale set to zero
o Then click OK in the New Field window
e —
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2.1.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. It is important to
remember the type of data that is required in the data fields, for example if the data type is ‘Numeric’ then
the data must be a real number. For the AREAID any unique string of Characters may be entered into
the data field, the purpose of this data field is to identify the Sub Basin. The BASINID is the Major Basin
ID that the Sub Basin is in. DDMSW by default begins with Major Basin 01; if more Major Basins are
required they may be added in DDMSW. If multiple Major Basins are being used, then use the applicable

Ma'!or Basin ID for the data. The AREASF field is a numeric value; it is the area in square feet that each
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Sub Basin contains. The area in square feet may be entered manually if known or the Geometry
Calculator in ArcMap may be used as explained in Appendix A2.4. After the data has been entered go
back to the Editor tab and select Stop Editing. Some of the data fields that appear in the attribute table,
such as FID, Shape, and Id, are built-in data fields that are created by the shape file when the shapes
(polygons or polylines) are drawn. While entering data into the table, the user does not have to enter
anything in these fields, they are filled automatically by the system.
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Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes Mo Cancel

2.2 Land Use (optional)
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To begin creating the Land Use shape file, launch ArcMap. The Land Use shape file is created using
polygons, each polygon designates a different land use type. A common practice is to use the ‘Clip’ or
‘Intersect’ tool in ArcMap to extract the data desired from the County wide land use shape file used by the
County. The Land Use shape file must either be exactly the same size as the Sub Basins shape file or
slightly larger. See Appendix A2.3 and A2.6 respectively for help with using the ‘Clip’ or ‘Intersect’ tools
and A2.1 for help creating polygons in ArcMap.

2.2.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Land Use shape file only has one field,
LU_CODE. As shown in the Required Fields table the field name of land use data can be changed by the
user. Currently LUCODE and LU_CODE are most well-adopted field names for the land use code used
by most agencies. Please note that the land use is the only field that has “options” for its field name. The
Flood Control District of Maricopa County generally uses LU_CODE, for this reason the examples shown
in this tutorial will use LU_CODE. DDMSW will recognize any other name as long as it is “told” what
name to use. See the section on Loading ESRI GIS Shape Files into DDMSW for instructions on how to
change the field name for DDMSW to recognize.

To enter this into the Land Use shape file:

o Ensure that the shape file editing mode is off, otherwise the following cannot be performed
o To determine if the editing mode is on:

o Go to the Editor tab
o If the Start Editing button can be clicked on then the editing mode is off
o If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session
¢ Right click on the Land Use shape file in the display list on the left of the screen in ArcMap
e Then select Open Attribute Table from the pull down menu
¢ Inthe Attribute table window select Options = Add New Field...
o Enter the information for LU_CODE
o Inthe New Field window enter LU_CODE for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text' since LU_CODE is
specified as a ‘Character’ data type
o Then change the length to 15 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
e —
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2.2.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. The data that is
entered into the Attribute table for the Land Use shape file should correspond to the Land Use Codes in
DDMSW, see Appendix A3.1 for where these codes can be found and how to create custom ones. After
the data has been entered go back to the Editor tab and select Stop Editing. Some of the data fields that
appear in the attribute table, such as FID, Shape, and Id, are built-in data fields that are created by the
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shape file when the shapes (polygons or polylines) are drawn. While entering data into the table, the user
does not have to enter anything in these fields, they are filled automatically by the system.
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Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes Mo Cancel

2.3 Soil (optional)

To start creating the Soil shape file, launch ArcMap. The Soil shape file consists of polygons created in
ArcMap, each polygon designates a different type of soil. A common practice is to use the ‘Clip’ or
‘Intersect’ tool in ArcMap to extract the desired data from the County wide Soil shape file used by the
County. The Soil shape file must either be exactly the same size as the Sub Basins shape file or slightly
larger. See Appendix A2.3 and A2.6 respectively for help with using the ‘Clip’ or ‘Intersect’ tools and A2.1
for help creating polygons in ArcMap.
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2.3.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Soil shape file only has one field,
SOIL_LID.
To enter this into the Soil shape file:

o Ensure that the shape file editing mode is off, otherwise the following cannot be performed
o To determine if the editing mode is on:
o Go to the Editor tab
o If the Start Editing button can be clicked on then the editing mode is off
o If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session
Right click on the Soil shape file in the display list on the left of the screen in ArcMap
Then select Open Attribute Table from the pull down menu
In the Attribute table window select Options = Add New Field...
Enter the information for SOIL_LID
o Inthe New Field window enter SOIL_LID for the ‘Name’
o Then select the data type as ‘Double’ from the pull down menu since the data type is
‘Numeric’ as can be seen in the table of Required Fields in Appendix A1
o Since the length is 15 set the precision to 15
o Set/leave the scale set to zero
o Then click OK in the New Field window
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Name: [oLto
Type: [pobe ~]
Field Properties

Precision 15)

Scale 0

2.3.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. It is important to
remember the type of data that is required in the data fields, for example if the data type is ‘Numeric’ then
the data must be a real number. The data that is entered into the Soil shape file must be in DDMSW Sail
IDs see Appendix A3.2 for how to see defaults and create custom soil codes. After the data has been
entered go back to the Editor tab and select Stop Editing. Some of the data fields that appear in the
attribute table, such as FID, Shape, and Id, are built-in data fields that are created by the shape file when
the shapes (polygons or polylines) are drawn. While entering data into the table, the user does not have
to enter anything in these fields, they are filled automatically by the system.
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Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes Mo Cancel |

2.4 Tc, Time of Concentration for Clark Unit Hydrograph (optional)
To begin creating the shape file for the Time of Concentration shape file (Tc) open ArcMap. The Tc
shape file is a polyline. See Appendix A2.2 for help with creating polylines in ArcMap. This shape file is
used to enter data if the Clark Unit Hydrograph is selected for the project.

2.4.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Tc shape file must have five fields:
AREAID, BASINID, LENGTH, USGE, and DSGE.
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To enter these into the Tc shape file:

Ensure that the shape file editing mode is off, otherwise the following cannot be performed
o To determine if the editing mode is on:
o Go to the Editor tab
o If the Start Editing button can be clicked on then the editing mode is off
o If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session

¢ Right click on the Tc shape file in the display list on the left of the screen in ArcMap
e Then select Open Attribute Table from the pull down menu
¢ Inthe Attribute table window select Options = Add New Field...
o Enter the information for AREAID
o Inthe New Field window enter AREAID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text’ since AREAID is specified
as a ‘Character’ data type
o Then change the length to 6 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
o Enter the information for the BASINID
o Select Options = Add New Field...
o Inthe New Field window enter BASINID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text' since BASINID is
specified as a ‘Character’ data type
o Then change the length to 2 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
e Enter the information for the LENGTH
o Select Options = Add New Field...
o Inthe New Field window enter LENGTH for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since LEGNTH is
specified as a ‘Numeric’ data type
o Then change the precision to 12 as specified in the Table of Required Fields in Appendix
A1
o Set/leave the scale set to zero
o Then click OK in the New Field window
o Enter the information for USGE
o Select Options = Add New Field...
o Inthe New Field window enter USGE for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since USGE is
specified as a ‘Numeric’ data type
o Then change the precision to 9 as specified in the Table of Required Fields in Appendix
A1
o Setthe scale set to 2
o Then click OK in the New Field window
e Enter the information for DSGE
o Select Options = Add New Field...
o Inthe New Field window enter DSGE for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since DSGE is
specified as a ‘Numeric’ data type
o Then change the precision to 9 as specified in the Table of Required Fields in Appendix
A1
o Setthe scale set to 2
o Then click OK in the New Field window
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2.4.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. It is important to
follow the type of data that is required in the data fields. For example, if the data type is ‘Numeric’ then
the data must be a real number. For the AREAID enter the same Sub Basin ID as in the Sub Basin
shape file for the Sub Basin that contains the Tc line. The BASINID is the Major Basin ID of the Major
Basin that the Tc line is in. There should be one Tc line for each Sub Basin. The LENGTH should be a

numeric value. It is the length of the longest flow path in feet for each Sub Basin, this data can be
e —

DDMSW - Preparing ESRI GIS Shape Files Page 15
Engineering Applications Developments and River Mechanics Branch

Engineering Division

Flood Control District of Maricopa County September 23, 2010




entered manually from field or other data or it can be measured in ArcMap using the ‘Measure’ tool as
shown in Appendix A2.7. The Upstream Ground Elevation (USGE) is a numeric value. It is the elevation
in feet of the upstream end of the time-of-concentration line. The Downstream Ground Elevation (DSGE)
is also a numeric value. It is the elevation in feet of the channel bed at the end of the time-of-
concentration line. After the data has been entered go back to the Editor tab and select Stop Editing.
Some of the data fields that appear in the attribute table, such as FID, Shape, and Id, are built-in data
fields that are created by the shape file when the shapes (polygons or polylines) are drawn. While
entering data into the table, the user does not have to enter anything in these fields, they are filled
automatically by the system.
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Click Yes on the window that comes up to save the changes and continue.
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2.5 L, Longest Watercourse Length for S-graph Unit Hydrograph
(optional)

To begin creating the shape file for the Longest Watercourse Length (L), launch ArcMap. The L shape
file is a polyline. See Appendix A2.2 for help with creating polylines in ArcMap. This shape file is used to
enter data if the S-graph Unit Hydrograph is used.

2.5.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the L shape file must have five fields:
AREAID, BASINID, LENGTH, USGE, and DSGE.
To enter these into the Longest Watercourse Length shape file:

e Ensure that the shape file editing mode is off, otherwise the following cannot be performed
o Todetermine if the editing mode is on:
o Go to the Editor tab
o Ifthe Start Editing button can be clicked on then the editing mode is off
o If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session
Right click on the Sub Basin shape file in the display list on the left of the screen in ArcMap
Then select Open Attribute Table from the pull down menu
In the Attribute table window select Options = Add New Field...
Enter the information for AREAID
o Inthe New Field window enter AREAID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text’ since AREAID is specified
as a ‘Character’ data type
o Then change the length to 6 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
e Enter the information for the BASINID
o Select Options = Add New Field...
o Inthe New Field window enter BASINID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text' since BASINID is
specified as a ‘Character’ data type
o Then change the length to 2 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
o Enter the information for the LENGTH
o Select Options = Add New Field...
o Inthe New Field window enter LENGTH for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since LEGNTH is
specified as a ‘Numeric’ data type
o Then change the precision to 12 as specified in the Table of Required Fields in Appendix
A1
o Set/leave the scale set to zero
o Then click OK in the New Field window
e Enter the information for USGE
o Select Options = Add New Field...
o Inthe New Field window enter USGE for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since USGE is
specified as a ‘Numeric’ data type
o Then change the precision to 9 as specified in the Table of Required Fields in Appendix
A1
o Setthe scale set to 2
o Then click OK in the New Field window

s  _ _ _ _ _ _ _ _ _ _ _ _ ___ ]
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e Enter the information for DSGE

o Select Options = Add New Field...

o Inthe New Field window enter DSGE for the ‘Name’

o Then select the type of data from the pull down menu as ‘Double’ since DSGE is
specified as a ‘Numeric’ data type

o Then change the precision to 9 as specified in the Table of Required Fields in Appendix
A1

o Set the scale set to 2

o Then click OK in the New Field window
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2.5.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. It is important to
follow the type of data that is required in the data fields. For example, if the data type is ‘Numeric’ then
the data must be a real number. For the AREAID enter the same Sub Basin ID as in the Sub Basin
shape file for the Sub Basin that contains the L line, each Sub Basin that the L line runs through should
have a separate polyline. The BASINID is the Major Basin ID of the Major Basin that the L line is in. The
LENGTH should be a numerical value. It is the length of the longest watercourse in feet, this data can be
entered manually from field or other data or it can be measured in ArcMap using the ‘Measure’ tool as
shown in Appendix A2.7. The LENGTH should be the length of the water course in each Sub Basin. The
Upstream Ground Elevation (USGE) is a numeric value. It is the elevation in feet of the upstream
channel bed at the beginning of the watercourse. The Downstream Ground Elevation (DSGE) is also a
numeric value. It is the elevation in feet of the downstream channel bed at the end of the watercourse.
After the data has been entered go back to the ArcMap Editor tab and select Stop Editing. Some of the
data fields that appear in the attribute table, such as FID, Shape, and Id, are built-in data fields that are
created by the shape file when the shapes (polygons or polylines) are drawn. While entering data into the
table, the user does not have to enter anything in these fields, they are filled automatically by the system.

® Untitled - ArcMap - ArcView

Ele Edt View Bookmarks [nsert Selection Tools Window Help

DeEé B> v e <] E@O I N e~ - [Coastienreee 1] [T 52 W
e YO e Tt LUBHE S S SR o - (e s
X x Ed 5ot Edting | -
- & Layers ArcToobox |
- O sussasins | |+ @ 30 Analyst Tools |
] + @ Analysis Tools | |
= 0O Landuse Cartography Tools | [ |
= | Conversion Tools |
- 0O sois + @ Data Interoperabiity Tools ‘ | x
1 + @ Data Managemert Tooks | P
-9 + @ Geocoding Tools | | ey /
— Geostatistical Analyst Tooks | S S
| + @ Linear Referencing Tools | ‘ /
|* @ Mobile Tools ‘ ‘ / i
| + @ Mukidimension Tools ‘ | | ¥, —_—
+ @ Network Analyst Tools | | | /
& G ae \
Schematics Tools | /
@ Server Tools | b
‘ @ Spatial Analyst Tooks [ More Edting Todks » | o
Spatial Statistics Tooks [ | / |
| Tracking Anslyst Tools ol | | \ g |
[ T T |
| | A0 | Shape | USGE [ DSGE [ LENGTH | AREAID | £ options. gy ‘
v Poyine 1630 1585 1391 010005 01 LA
1 Polyline 1615 1590 €71 010105 01 ‘
2Poyine 1600 1540 3769 010010 01
3JPoyine 1588 1555 1360 010110 01
| 4Poyine 1540 1480 1955 010015 01
|
|
|
|
|
|
|
|
|
} Record: 14 o Uoa[m| show Al selected | Records (0 out of 5 Selected) Options ~ }
i
i |
Display [Souce [ Selecton| | Favortes [Inder [ Search[Resks] 190 2w 4 o8
Drawing ¥ R = A~ [aaa o vl Bz U Av & v o~
Starts an edk session 713072.976 961211.462 Feet

Click Yes on the window that comes up to save the changes and continue.
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Do vou want ko save your edits?

Yes Mo Cancel

2.6 Lca, Length to a Point Opposite Centroid for S-graph Unit
Hydrograph (optional)

The Length to a Point Opposite Centroid shape file (Lca) is a polyline. See Appendix A2.2 for help
creating polylines in ArcMap. The Lca shape file can be used to enter data when the S-graph Unit
Hydrograph is selected for the project. The formal definition of the Lca is the length, from the
concentration point, along the watercourse to a point opposite the centroid in feet, for DDMSW.

2.6.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Lca shape file must have three fields:
AREAID, BASINID, and LENGTH.
To enter these into the Lca shape file:

e Ensure that the shape file editing mode is off, otherwise the following cannot be performed
o To determine if the editing mode is on:
o Go to the Editor tab
o If the Start Editing button can be clicked on then the editing mode is off
o If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session
Right click on the Lca shape file in the display list on the left of the screen in ArcMap
Then select Open Attribute Table from the pull down menu
In the Attribute table window select Options = Add New Field...
Enter the information for AREAID
o Inthe New Field window enter AREAID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text’ since AREAID is specified
as a ‘Character’ data type
o Then change the length to 6 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
o Enter the information for the BASINID
o Select Options = Add New Field...
o Inthe New Field window enter BASINID for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text' since BASINID is
specified as a ‘Character’ data type
o Then change the length to 2 as specified in the Table of Required Fields in Appendix A1
o Then click OK in the New Field window
e Enter the information for the LENGTH
o Select Options = Add New Field...
o Inthe New Field window enter LENGTH for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since LENGTH is
specified as a ‘Numeric’ data type
o Then change the precision to 12 as specified in the Table of Required Fields in Appendix

A1
e —
DDMSW - Preparing ESRI GIS Shape Files Page 20

Engineering Applications Developments and River Mechanics Branch
Engineering Division
Flood Control District of Maricopa County September 23, 2010




o Set/leave the scale set to zero
o Then click OK in the New Field window
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2.6.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. It is important to
remember the type of data that is required in the data fields, for example if the data type is ‘Numeric’ then
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the data must be a real number. For the AREAID, the same AREAID should be entered as in the Sub
Basin shape file for the applicable Sub Basin that the line is in. The BASINID is the Major Basin ID that
the Lca line is in; there should be one Lca line for each Sub Basin. The LENGTH is a numeric value that
denotes the length to the centroid. LENGTH should be measured in feet, this data can be entered
manually from field data or previous studies or the ‘Measure’ tool can be used in ArcMap as shown in
Appendix A2.7. The LENGTH refers to the length of Lca line in each Sub Basin. After the data has been
entered go back to the Editor tab and select Stop Editing. Some of the data fields that appear in the
attribute table, such as FID, Shape, and Id, are built-in data fields that are created by the shape file when
the shapes (polygons or polylines) are drawn. While entering data into the table, the user does not have
to enter anything in these fields, they are filled automatically by the system.
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Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes No Cancel I
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2.7
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NOAA 14 Rainfall

The Rainfall shape file consists of a polygon (or polygons) that cover the entire study area, to begin open
ArcMap and create the polygon. In most cases the Sub Basin shape file can be used for the Rainfall
shape file since it contains the entire study area, all needed is to add the rainfall data to it. The following
is a generic example using a separate Rainfall shape file. To use the Sub Basin shape file simply
perform the same operations on the Sub Basin shape file.

2.7.1 Creating Fields

As can be seen in the Required Fields table in Appendix A1, the Rainfall shape file must have the field
RAINID. To enter this into the Rainfall shape file:

o Ensure that the shape file editing mode is off, otherwise the following cannot be performed

To determine if the editing mode is on:

Go to the Editor tab

If the Start Editing button can be clicked on then the editing mode is off

If the Start Editing button is not available then click the Stop Editing button to terminate
the editing session

Right click on the Rainfall shape file in the display list on the left of the screen in ArcMap
Then select Open Attribute Table from the pull down menu

In the Attribute table window select Options = Add New Field...

Enter the information for RAINID

In the New Field window enter RAINID for the ‘Name’

Then select the type of data from the pull down menu as ‘Text’ since RAINID is specified
as a ‘Character’ data type

Then change the length to 8 as specified in the Table of Required Fields in Appendix A1
Then click OK in the New Field window
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2.7.2 Entering Data

Before entering the applicable data, in the Attribute table of the shape file in ArcMap, that file must be
selected for editing. To do this select the shape file by clicking on it, then go to the ArcMap Editor tab in
the toolbar and select Start Editing. Data may now be entered into the Attribute table. For the Rainfall
shape file the only field required is RAINID. RAINID is used to identify which of the Rainfall Ids found
under Hydrology in DDMSW is being considered. DDMSW always begins each project with a Rainfall ID
named DEFAULT. Thus in most cases DEFAULT is all that needs to be entered into the RAINID data
field. If more complex analysis is desired multiple Rainfall Ids can be created, see Appendix A3.5 for
instructions, and then the applicable Rainfall ID would need to be entered into the RAINID field. After the
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data has been entered go back to the Editor tab and select Stop Editing. Some of the data fields that
appear in the attribute table, such as FID, Shape, and Id, are built-in data fields that are created by the
shape file when the shapes (polygons or polylines) are drawn. While entering data into the table, the user
does not have to enter anything in these fields, they are filled automatically by the system.
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Spatial Analyst Tools
|+ @ Spatia tatitics Tooks Pl = Attributes of Rainfall
\“ @) Tracking Analyst Tools 1
| |1 o | Shape | ramo | 8as
»[__0JPolygon DEFAULT 01
’ oot
‘ e =
| | |
| | |
|
‘ \
|
|
| |
| |
| |
[ [
[
‘ Record: 14| « | 1 »[m|  Show:[Al Selected |  Records (0.0ut of 1 Selected) Options ~ |
|
[
Display [ Souce | Selection | Favartes [Index | Search | Resus | jeD = w o 13 .
Drawing » R O~ A~ [0 anal T vl vl Bz u Av &~ Sy o~
Starts an edk session 713226.559 961211.462 Feet

Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes Mo J Cancel ]

3 Loading ESRI GIS Shape Files into DDMSW

Rainfall
L ______________________________________________________________________________________________________}
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To update the Rainfall data in DDMSW go to Hydrology and select Rainfall from the pull down menu.

Rainfall Ids

Sails
Soil Defaults

Land Use
Land Use Defaults

Major Basins
Sub Basins

HEC-1 »

The default window that comes up in DDMSW 4.6.0 is for using shape files.

I NOAA 14 Rainfall ID: DEFAULT

Rainfall Map

Required Map Fields

Rainfall Depth (in)
A Sw 10w 25w SOwr 100w

5 Min
10 Min
16 Min
30 Min
1 Hour
2 Hour
3 Hour
6 Hour
12 Hour
24 Hour

[ Log ) @info | Print. ][ Update |[RainfaliD] oK |

If this window does not come up, go to Hydrology and click on Rainfall Ids. That will open a new window
that will allow the source of the Rainfall data to be choosen, select G/S to use a shape file. Then open
the Rainfall window to load the shape file.

L |
DDMSW - Preparing ESRI GIS Shape Files Page 26
Engineering Applications Developments and River Mechanics Branch

Engineering Division

Flood Control District of Maricopa County September 23, 2010




1 Rainfall Ids

Look for
D Source  Description &
|
{
\
v
< | >
Rainfall ID
Rainfall ID [BEFAULT Y Source [N v
Description : Al
v
[ @0 | Pont.. ][ Detete ][ agd ][ ok ]

The shape file for the rainfall may now be loaded into DDMSW, to do this click on the indicated button in
the NOAA 14 Rainfall ID window. This will bring up another window which allows navigation of the files
on the computer, select the applicable file. After the file has been loaded click on the Save button at the
bottom of the window, the Rainfall data is now ready to be updated.

#£5NOAA 14 Rainfall ID: DEFAULT

Rainfall Map

Required Map Fields

Rainfall Depth (in)
A Sw 10w 25w SOwr 100w
5 Min [ 3

10 Min i |
15 Min | |
somn| |

1 Hour
2Hour | |
3 Hour I
6 Hour ) h\ ol i 7‘ [
12 Hour [ |
24 Hour [

[ Log ][ @nfo |[ Prnt.. ][ Update J[RainfaliD)[ ok |

Hydrology

To update the Hydrology data in DDMSW, click on the Maps menu item on the menu bar and select
Update Hydrology from the pull down menu.
Then:

e The data that the user wishes to update must be selected from the Update Options
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o Select the data to be updated by clicking on the applicable boxes
o Note that the Sub Basin is automatically available since it is required
o After the data that is going to be loaded has been selected the applicable shape files may be
loaded
o Toload the shape files click on the ‘Browse’ icon indicated
o This will open a window that allows the user to browse the files on the computer and
select the correct shape file

% Flood Control District of Maricopa County - TUTORIAL
Hydrology Hydraulics River Mechanics BUETEEM Tools Admin  Submittals Help

{:Updme from GIS - MB: 01

Name and Path of Maps for Hydrology
Sub Basins =
Update Options Major Basin Sub Basins Default

WlorBasin o Time-Ars v
[JLand Use
[]8oils
OTe

| @info_|[Check Log][ Update | oKk |

#% Update from GIS - MB: 01

Name and Path of Maps for Hydrology
Sub Basins
Land Use i
Soils i . - —
Update Options Major Basin Sub Basins Default
Major Basin | 01 J

[“]Land Use - i —

[¥]Soils

e Map File Key Field Name

Land Use Code | IEREERE
[ @info_Jicheck Log][ Undate ][ ok ]

e —
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e Thefield ‘Land Use Code’ under Map File Key Field Name is a new feature that allows the user
to choose the required field name for the land use code based on the field name used in the
shape file

o The field names LU_CODE and LUCODE are generally used by most agencies

o DDMSW will recognize any name that is entered into the Land Use Code field, thus the
Field Name can be anything that meets all of the requirements previously mentioned

o Then the ‘Time-Area’ type may be selected from the pull down menu

£ Update from GIS - MB: 01

Name and Path of Maps for Hydrology
Sub Basins
Land Use

Soils

[ Required Map Fields
Update Options Major Basin Sub Basins Default
Major Basin | 01 [3 Time-area [T ETIINNRNNNEN -
[V]Land Use Diban ;
[“Isoils Natural
OTte Map File Hec1 Default

Manual
Land Use Code | LU_CODE

[ @info |[Check Log|[ Update | ok ]

After the shape files have been loaded, the ‘Land Use Code’ field name entered, and the ‘Time-Area’
selected click Save. If there is only one Major Basin in the project, then DDMSW is ready to update the
Hydrology data. If there are multiple Major Basins then click on the ‘Magnifying Glass’ icon by the ‘Major
Basin’ field and select the other Major Basins. Repeat the process for the other Major Basins and update
each. Note that if multiple Major Basins are used that the Major Basins must be created first in DDMSW,
they are not automatically updated from the shape files.

4 Computing Hydrologic Parameters with ESRI GIS Shape Files

After the ESRI shape files have been loaded into DDMSW, the program is ready to compute the
hydrologic parameters.
To have DDMSW calculate the Rainfall data do the following:

Go to Hydrology =» Rainfall to open the Rainfall window

Ensure that the shape file has been loaded into the program

Click on the Update button at the bottom of the window

This will bring up a Message box, click Yes

The program should then calculate the Rainfall data

When the program returns to the Rainfall window the ‘Rainfall Depth’ table should be
populated

e —
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ENOAA 14 Rainfall ID: DEFAULT

Rainfall Map
C\FCDMC\ST\Maps\KVLEXAMPLE 2\Rainfall.shp
Required Map Fields
Rainfall Depth (in)
2y Sy 10yr 25yr 50y 100w
sMin| 0266| 0358] 0429 0524 0595 | 0669
10Min | 0404 | 0545| 0653 0796 | 0.906| 1018
15Min| 0.501 | 0676 | 0.810| 0987 | 1423 | 1.262
3oMin| 0675| 0811| 1.080 1330| 1513 | 1.700
1 Hour| 0.836| 1.27| 1.343| 1646 | 1872 2104 ]
2Hour| 0.968| 1.286| 1.530 | 1.862| 2110 2.368
3Hour| 1.048| 1369 | 1623| 1977 | 2268 | 2549
GHour| 1241| 1581| 1854 | 2224 | 2512| 2812
12Hour | 1420 1792 | 2084 2478 2781 | 2004
24Hour | 1.689 | 2187 | 2585| 3141 | 3582 | 4.044
Log | @info | Print.. jLu?egzg_ [RainfalliD][ ok ]

I

-’(4

Do you want to continue?

This will run a GIS Model to update all the rainfall return periods and durations
for Rainfall ID: DEFAULT, The update will be based on the following Shape file:
C:\FCOMCYSTiMaps\KVLEXAMPLE2{Rainfall.shp

To calculate the Hydrology data perform the following:

This will bring up a Message box, click Yes

following:

o Soils — to view the soil data

o Land Use — to view the land use data
o Sub Basins —to view the sub basin data
(6]

Major Basins — to view the major basin data

=  Sometimes it is necessary to update the Major Basin data if the program
did not do it automatically, to do this click on the update button at the

bottom of the Major Basin window

DDMSW - Preparing ESRI GIS Shape Files

Engineering Applications Developments and River Mechanics Branch

Engineering Division
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September 23, 2010

Go to Maps = Update Hydrology this should open the Update from GIS window
Ensure that the required shape files have been loaded
Click on the Update button at the bottom of the window

DDMSW should then update the applicable fields from the loaded shape files
After the update is complete the program should return to the Update from GIS window
To check the data that was loaded from the shape files, go to Hydrology and select the




@Upclale from GIS - MB: 01
Name and Path of Maps for Hydrology
Sub Basins | CAFCDMC\ST\Maps\KVLEXAMPLE2\SubBasins.shp
Land Use vC:\.FCDMC\ST\Maps\KVLEXAMPLEZ\Landuss sh;)
Soils | CAFCDMC\ST\Maps\KVLEXAMPLE2S0ils.shp
Te | CAFCDMC\ST\Maps\WKVLEXAMPLE2\Tc.shp

Required Map Fields

Update Options Major Basin Sub Basins Default
Major Basin | 01 Time-Area [TEERR

[¥]Land Use
[V]Soils

Te Map File Key Field Name
Land Use Code | LU_CODE

[[@info_|[Check Log][ Update || ok ]

92 This will update the Major Basin data for the Selected Updates as follows:
Sub Basin ID's will be updated in DDMSW.

Land Use data will be deleted from DDMSW and replaced with GIS data.
Soils data will be deleted from DDMSW and replaced with GIS data.

Tc data will be updated in DDMSW,

Do you want to continue?

Yes l No ]
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Appendix
A1l Table of Required Fields for ESRI Shape files

The following is a key to the data type and length for the Required Fields table for ArcMap:

‘Character’ = ‘Text’ = ‘String’
‘Numeric’ = ‘Double’

For ‘Text’, the length is the number of characters that the field can contain. For ‘Character’ the data
entered into the data field can be either alphabetical or numerical and the numeric input will be interpreted
as a character. (It is important to note that ArcMap will not allow “special Characters” such as # or @ in a
data field name and also that DDMSW requires that data fields do not begin with a numerical value.) If
the data type required is Character 6 then select ‘Text’ and,

Length =6
In the form of:

cceeee
Where ¢ = any Character

Since the ‘Numeric’ is ‘Double’ there are two fields, ‘Precision’ and ‘Scale’. For the length of a ‘Double’
data type the Precision is given by the number on the left of the decimal and the Scale is given by the
number on the right of the decimal. The Precision is the total number of digits that the data contains and
the Scale is the number of decimal places. As implied by the name, the ‘Numeric’ data type must contain
only real numbers. For example if the data field requires a Numeric 9.2 then,

Precision =9
Scale =2

And the data entered will be in the form of:

XXXXXXX. XX
Where, x = any integer or digit

Map Field Name Type and Length Description
Hydrology
Sub Basin  AREAID Character 6 Unique ID
BASINID Character 2 Major Basin ID
AREASF Numeric 12.0 Area in square feet
Land Use LU_CODE Character 15 Land use Code (Field name can be changed by user)
Soils SOIL_LID Numeric 15.0 Soils code
Tc AREAID Character 6 Unique ID (same as sub basin)
BASINID Character 2 Major Basin ID

e
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LENGTH Numeric 12.0 Length of longest flow path in feet
USGE Numeric 9.2 Upstream ground level
DSGE Numeric 9.2 Downstream ground level

L AREAID Character 6 Unique ID (same as sub basin)
BASINID Character 2 Major Basin ID
LENGTH Numeric 12.0 Length of longest watercourse in feet
USGE Numeric 9.2 Upstream ground level
DSGE Numeric 9.2 Downstream ground level

Lca AREAID Character 6 Unique ID (same as sub basin)
BASINID Character 2 Major Basin ID
LENGTH Numeric 12.0 Length to centroid in feet
Rainfall

Rainfall RAINID Character 8 Rainfall ID

Map Field Name Type and Length Description

The Required Field information is always available in DDMSW by clicking on the Required Map Fields
button in the Hydrology and Rainfall update windows.
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&3 Flood Control District of Maricopa County - TUTORIAL

Edt Window  Help
QO000HW s xD@A

£ Update from GIS - Mi: 01
Name and Path of Maps for Hydrology

SubBasins| = - — ‘

Required Map Fields ]

Update Options Major Basin Sub Basins Default
Major Basin| 01 Time-Area | Urban |
[JLand Use L
[ 8oils
Ore
Map Field Name Type Description -
Soils SOIL_LID Numeric 15.0 Soils code
Tc AREAID Character 6 Unique ID (same as sub basin) [(@info_J[check Log][ Undate | ok ]
Tc BASINID Character 2 Maor Basin ID
Tc LENGTH Numeric 12.0 Length of longest flowpath in feet
Te USGE Numeric 9 2 Upstream ground elevation
T DSGE Numeric 9.2 D ground elevation
v
< >
-.z! --QK
Requiredmaptields (StIRequiredmaplields) Record 4/22 Record Unlocked | NUM

The fields shown in the Required Fields tables must be included in the shape file being used for the
program to function properly. Not only must the field name that DDMSW uses to identify the data be
correct but also the type and length of the data must match the specified requirements.

A2  Useful ArcMap Tools and Tips

The following sections give instructions and illustrations for many of the useful tools in ArcMap for
creating and preparing shape files to be loaded into DDMSW.

A2.1 Creating Polygons

To begin creating a polygon open ArcMap. Open the ArcCatalog by clicking on the ‘Yellow Drawer’ icon
indicated.

Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help l
DSES ] & | RIRECAr L =R Vs
= X @ ArcCatalog
] £% Layers | FﬂﬁrcToolbox I
e ————————— e ——— —
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After the ArcCatalog is launched select a location from the Catalog Tree panel as is shown in the screen
capture below to save the new shape file. When the destination folder has been selected, go to File =
New => Shapefile... as shown below.

3 ArcCatalog - ArcView - C:\sample

Fle Edt View Go Tools Window Help
LN ) By X | %
Location: [E\sgm;l: —_

Stylesheet: -

8 2as o K
SR

e T [P!eview! Metadata |
+ (] fedmec418 A
+ (] fedme419 ‘Name
+ (] HeCt gjnrcs_soil_l'n/drolog'c.shp
+ ] HEC2 | B nres_soil_hydrologic_Clip.shp
+ (] HEC6 | Bsub_Basin.shp
+ (] HECEXE Htcshp
+ [ Hys
+ [_]i386
+ ] Kevin
+ [_] MSOCache
+ [_] Program Files
+ ] Python2s
+ ] RECYCLER
+ S
+ ] System Yolume Information
+ ] temp |
+ ] test |
+ (] WINDOWS

Folder selected

3 ArcCatalog - ArcView - C:\sample

File Edit View Go Tools Window Help

New [ 3 Folder I =
£ Connect Folder... 3 File Geodatab ﬂ
3 Personal Geodatabase
X Delete QO Layer...
0 Group Layer } Preview ] Metadata |
" Rename ’ [
|
Properties...
@ ik soil_hydrologic.shp 1
° Todbo SO‘;_h:fd;Ok)]lC_Cb.ShD |
[f] dBASE Table o
- Q Address Locator...
+ 3 1386 X) %ML Document i
+ (] Kevin ER———— |
+ |_] MSOCache }
+ [_] Program Files
+ (] Python2s |
+ |_J RECYCLER |
+ o sample \
+ (] System Volume Information {
+ ] temp |
+ (] test
+ (] WINDOWS -5 } < ¥

Creates a new object of the selected type

This will open the Create New Shapefile window.

L. __ __ ______________________________________________ ]
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Create New Shapefile

Name: fSub_Basin

Feature Type: [Em L M|

P
Spatial Reference | Pol

Description: MultiPont
Unknown C M‘}‘vf..a":h
I Show Details Edt. |

I™ Coordinates will contain M values. Used to store route data.
[™" Coordinates will contain Z values. Used to store 3D data.

Cocs_|

Type in the ‘Name’ of the new shape file, in this example Sub Basin is used. Then select the ‘Feature
Type’ as Polygon, and then click OK. The shape file has now been created. Now select the shape file in
ArcCatalog and drag it into the ArcMap display on the left side of the screen.

[ Untitled - Archap - ArcView "
Ele Edt View Bookmarks Insert Selection Tooks Window Help
DEE& -] & | REYAFOY 1=EF2 QRQEuMd ROA 22 &
x P T -]
G Layers @ ArcToobox '
+ @ 30 Analyst Tools
+ Analysis Tools
Cartography Tools
+ Conversion Tools
+ @ Data Interoperability Tools 3 ArcCatalog - ArcView - C:\sample
+ Data Management Tooks
+ Geocoding Tools File Edt View Go Iools Window Help
+ Geostatistical Analyst Tools e =
+ @ Linear Referencing Tooks LN~ ) BEX LLEES A QIO N
+ @ Mobile Tools —— — — ——— —
+ @ Mukidmension Tools Looaton: [Cisanle ~l
| |+ @ vetwork Analyst Tools Ty Ty
+ @ Samples 2 ‘ — 71 e 28 el -
- ‘Schematics Tools x| Contents | Preview | Metadata |
+ @ server Tools 1 Catabg -~
+ @ Spatial Analyst Tooks = @C Narme - [ Type
+ @ Spatial Statistics Tools + ] 2dibosesaster | | EdSub Basinsho Shapefile
+ Tracking Analyst Tools o + 1 arcgis
+ _] BentleyDownioa
+ __] common
“ + ] Config.Msi |
+ _Joel |
1 + __] Documents and |
| |+ Tioxoe [
| + _JESRI |
+ _] Excalbur |
+ _] Favores
+ [ fedme
+ _] fcdme418
+ T fedmed19 \
s L1HEQ v‘
< ¥y |« >
‘ Shapefie selectsd
Diplay [Souce] Selecton] | Favorkos [Inden J Seach] Resuks | a0 w4 1]
powowk 0 O~ A~ gk stz B 71U Av & g -

158.901 310.633 Unknown Units

The next step is to create the actual polygon. To do this click on the ‘Pencil’ icon indicated.
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Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help

DESE S BX|w || =l

L L O N

sua

x' l Editor Toolbar

x
| Lﬂ ArcToolbox

This opens up the ArcMap Editor Toolbar as shown. From this toolbar select Editor =» Start Editing,
this then displays more icons in the Editor Toolbar.

File Edit View Bookmarks Insert Selection Tools Window Help

DEHES BX |0 0 & @O I K edkor ~ ¥ Teske fre
x y » ESE
= £ Layers |68 ArcToolbox
= + & 30 Analyst Tools
E] + @ Analysis Tools

& Cartography Tools
+ a Conversion Tools
+ @ Data Interoperability Tools
+ & Data Management Tools
+ &P Geocoding Tools
+ a Geostatistical Analyst Tools
+ & Linear Referencing Tools
+ a Mobile Tools
+ @ Multidimension Tools
+ &P Network Analyst Tools
+ @ samples
+ a Schematics Tools
+ % Server Tools

+ @ Spatial Analyst Tools More Editing Tools b
+ Q Spatial Statistics Tools
+ @ Tracking Analyst Toals 8@

Options...

From these icons that are now visible select the icon indicated (this is usually by default a ‘Pencil’ but if
the user has already used this tool it will display whatever tool was used last). The polygon can then be
drawn using the cursor. The technique being used in this example is to use an existing watershed shape
file as the base to trace out the basins from it.

Before starting to draw the polyline it is important to ensure that the right feature is selected to be
changed and that the desired operation will be performed on it. To do this check the ‘Target’ field in the
Editor Toolbar to see which feature is selected, if the right feature is already selected then proceed. If the
desired feature is not selected then click on the button indicated to open the pull down menu and select
the desired feature. To ensure that the correct operation will be performed check the ‘Task’ field to
ensure that Create New Feature is selected, if this is not selected then click on the indicated button to
open the pull down menu and select Create New Feature. If there is only one shape file in ArcMap this is
not a problem but if there are multiple shape files the user should ensure that they are editing the correct
one.

e —
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" Untitled - ArcMap - ArcView

Ue (Bt Yow (ochmuls [t Selaction lecks Window Ll

DE@& B« + PO N kv b 2 Tode [UeateNewrestue =] toegent [ sen
e 12 Bl o 2 bnbas i B e
[= 77 tayers V"
M b ot y 2
( |
M watersh X [ |
ol 1. 1
|
|
S ]
[
| 5
|
f {
=%
/ r__ —J
W
' ——
Dispiay [ Seuce | Sebecton Fanvortes [ Index | Gewch] Mests jaBiam @ .
Trowey v R Oi~| Al~ e i v Bz u A N s

Length: U, Drection: Z70.0000, Pertiater: 21456.12 T RIS AA6T N Lrbnonn Loks

To use the cursor to draw the polygon:

o Select the starting point and click once
e Then proceed to the next point and click again to complete the segment

o Basically each vertex should be a point

o These vertices are connected by line segments completing the polygon
e Double click on the last point in the polygon to finish drawing

After one polygon has been drawn others can be added by creating more points in the same shape file.
When all the need polygons have been drawn go back to the ArcMap Editor Toolbar and select Editor
=>» Stop Editing. Click Yes on the window that comes up to save the changes and continue.

Do you want to save your edits?

Yes Mo Cancel

A2.2 Creating Polylines

To begin creating a polyline launch ArcMap. Open the ArcCatalog by clicking on the yellow drawer icon
indicated.
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®. Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help

DedE &

@ $ |

x

I £# Layers

! p}‘ ArcToolbox

YA

<=

B

03 3= A2

1=

ArcCatalog

After the ArcCatalog is open select a location from the Catalog Tree panel as is shown in the screen
capture below to save the new shape file. When the folder that is going to be used has been opened,
select File & New =» Shapefile... as shown below.

D ArcCatalog - ArcView - C:\sample
Flle Edt View Go Tools Window Help

& D By X % EE

8 A APO - N2

Location: |C:\sample

Stylesheet: k7

(] fedme418
(] fedmec419
(] HEC1
) Hec2
(] HEC®

x!| Contents | Preview | Metadata |
Name

Hnres_soil_hydrologic.shp
Rl nres_soil_hydrologic_Clip.shp
| 1 Sub_Basin,shp

(] HECEXE ; E1c.shp
(] Hv8

] i386 |

() Kevin ’

|_] MSOCache |

(1 Program Files

(_] Python2s ‘

(L] RECYCLER [
SE ‘

[_] System Yolume Information

] temp

] test

i v v )

Folder selected

FERAEEEEHEETEEEEEEEEE

3 ArcCatalog - ArcView - C:\sample

File Edt View Go Tools Window Help

I ) oo L =R

29 Connect Folder... ) File Geodatab |
3 personal Geodatabase
X Delete O Laver.. . s o
Q@ Group Layer | Preview | Metadata |
i = EEET
Shapefile..
" Propertes.. s soi_hydrologic.shp .
soil_hydrologic_Clip.shp
Toolbo; = =
@ Toobox [
Exit [£F] dBASE Table A
T A address Locator...
+ LJ1386 X) XML Document
+ [_] Kevin
+ [_] MSOCache
+ (] Program Files {
+ (] Python2s |
+ [ RECYCLER |
+ ‘_y sample | |
+ ] System Volume Information
+ (] temp |
+ [ test }
+ (L] WINDOWS -ar -
v rrmemnn |

Creates a new object of the selected type

This will open the Create New Shapefile window.
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Create New Shapefile

Name: [te
Feature Type: [P;IyIN i 7‘?
Point
Spatial Reference  |EEMNT
’ Polygon
Description: MultiPoint

ko Cooalytisich

I~ Show Details Edt. |

[™ Coordinates wil contain M values. Used to store route data.
[™ Coordinates wil contain Z values. Used to store 3D data.

[k ] cocd |

Then type in the ‘Name’ of the new shape file, in this example Tc is used for the ‘Name’ of the shape file.
The ‘Feature Type’ may be selected from the pull down menu, select Polyline then click OK. Now select
the new shape file in ArcCatalog and drag it into the ArcMap display on the left of the screen.

©_Untitled -Atchop -AtcView .
Fle EGt View Bookmarks Insert Selection Tooks Window Help
DEE& @ © & | ] @O R ewav b P Tk | e
- - il ———— —]
= G Layers | [ ArcToobox k i L ) ;K)
= M sub_Basin || |+ @ 30 Analyst Tools K
0 + Analysis Tools
- & watershd | Cartography Tools

jm]] | Conversion Tooks
Data Interoperabiity Tools

Data Management Tooks

+
+
+
+ Geocoding Tools Fis Edt View Go Took Window Help
+ Geostatistical Analyst Tools P~
+ @ Unear Referencing Tools L= BEX REHS A QAIO- N e
+ @ Moble Todls | & | ] — 1
+ @ Multicimersion Tools e S Location:  |C:\sample =
+ @ Network Analyst Tools X ———
+ @ Saples 7 Styleshest ~
+ @ Schematics Tools | 1 - F S T e
‘ ? ss"”" o5, \\ | e [Feew] Mot
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The next step is to create the actual polyline. To do this click on the ‘Pencil’ icon indicated.
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Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help l
== B |0 || REPAIOE =130
X x Editor Toolbar
| - £ Layers | Lﬁ ArcToolbox |

This opens up the ArcMap Editor Toolbar as shown. From this toolbar select Editor = Start Editing, this
then displays more icons in the Editor Toolbar.

#_Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help

DedSE (i} © L | BT 1 3= N2 | Edtor v -

x 74l Start Editing
- £3 Layers ArcToolbox
= Sub_Basin & 3D Analyst Tools
E + @ Analysis Tools
- M watershd % Cartography Tools
| Q Conversion Tools
- M + a Data Interoperability Tools
— + % Data Management Tools
+ % Geocoding Tools
+ % Geostatistical Analyst Tools
+ Q Linear Referencing Tools |
|

+ a Mobile Tools

+ @ Multidimension Tools
+ % Network Analyst Tools
+ Q Samples

+ a Schematics Tools

+ a Server Tools

+ a Spatial Analyst Tools More Editing Tools ~ »
+ @ Spatial Statistics Tools
+ % Tracking Analyst Tools E@]

Options.

From these icons that are now visible select the icon indicated (this is usually by default a ‘Pencil’ but if
the user has already used this tool it will display whatever tool was used last). The polyline can then be
drawn using the cursor as shown.

Before starting to draw the polyline it is important to ensure that the right feature is selected to be
changed and that the desired operation will be performed on it. To do this check the ‘Target’ field in the
Editor Toolbar to see which feature is selected, if the right feature is already selected then proceed. If the
desired feature is not selected then click on the button indicated to open the pull down menu and select
the desired feature. To ensure that the correct operation will be performed check the ‘Task’ field to
ensure that Create New Feature is selected, if this is not selected then click on the indicated button to
open the pull down menu and select Create New Feature. If there is only one shape file in ArcMap this is
not a problem but if there are multiple shape files the user should ensure that they are editing the correct
one.

;_¢Z @ a B 3= R?  Edtor~ M ‘4 ¥ Task: [Create New Feature ﬂ Target: [Tc :'_I e

i 8 e,

S —
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To use the cursor to draw the polyline:

e Select the starting point and click once
e Then proceed to the next point and click again to complete the segment

o Basically each vertex should be a point

o These vertices are connected by line segments completing the polyline
e Double click on the last point in the polyline to finish drawing

After one polyline has been drawn others can be added to the shape file by creating more points. When
all the need polylines have been drawn go back to the ArcMap Editor Toolbar a select Editor = Stop
Editing. Click Yes on the window that comes up to save the changes and continue.
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Do you want to save your edits?

Yes Mo Cancel |

A2.3 Data Extraction by Polygon Clip

The ‘Clip’ tool in ArcMap is very useful if the user has Soil or Land Use shape files for the entire county.
These shape files already contain the required data they are just much larger than the study area. The
‘Clip’ tool “clips” the data where two polygons overlap.

Execute the following steps to ‘Clip’ data from an existing shape file:

Launch ArcMap

Create or load a polygon of the study area (e.g. the Sub Basin shape file) in ArcMap
Open the existing shape file (this example will use the Soil shape file)

Open the ArcToolbox if it is not open already, click on the ‘Red Toolbox’ icon indicated
Select Analysis Tools = Extract = Clip from the ArcToolbox
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1£§ ArcToolbox
+ @ 30 Analyst Tools
= & Analysis Tools
= s Extract
&
A Select
A Table Select
+ & Overlay
+ 5 Proximity
+ @ Statistics
0 Cartography Tools
+ @ Conversion Tools
+ @ Data Interoperabiiity Tools
+ Q Data Management Tools
+ Q Geocoding Tools
+ @ Geostatistical Analyst Tools
+ a Linear Referencing Tools
+ @ Mobile Tools
+ a Multidimension Tools
+ @ Network Analyst Tools
+ @ Samples
+ @ Schematics Tools
+ @ Server Tools
+ @ Spatial Analyst Tools
+ @ Spatial Statistics Tools
+ Q Tracking Analyst Tools

e This opens the Clip window, fill in the required fields
o The ‘Input Features’ is the shape file that is going to be “clipped”, in this case the
Soil shape file
= This can be selected from the pull down menu which has all of the shape
files currently being used by ArcMap or by clicking on the folder any shape
file on the computer can be selected
o The ‘Clip Features’ is the shape file that is doing the “clipping”, in this case the Sub
Basin shape file
= This can be selected from the pull down menu which has all of the shape
files currently being used by ArcMap or by clicking on the folder any shape
file on the computer can be selected
o The ‘Output Feature Class’ is where the file is saved to and what its name is
= The Output Feature Class is the output of the tool, it is the new shape file
that is created by “clipping” the other shape files
= The location and file name can be selected by clicking on the ‘Folder’

N
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Input Features

IC:1samplelnrcs_soil_hydrologic.shp _'J E]
Clip Features

[C:\sample\Sub_Basin‘shp L}
Output Feature Class

[C:'gsample\nrcs_soil_hydrologic_clipl .shp EJ

XY Tolerance (optional)

'Feet __:]

Clip Features

oK 1 Cancel ] Environments...l << Hide Help I

=13

The features used to clip
the input features

Tool Help I

o After all the required fields have been filled in (note that ‘XY Tolerance’ is not required) click

OK

e This will create a new shape file that appears in ArcMap when it is completed
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This new shape file now contains whatever data the ‘Input Features’ had but is in the shape and location
of the ‘Clip Features’. As long as the original shape file had the correct data this new file is now ready to
be loaded into DDMSW. This tool basically is like a cutter that cuts or clips out a copy of the original in
the shape of the cutter but with the properties of the original. A simple analogy is that the original shape
file (the ‘Input Features’) is like a big piece of cookie dough and the other shape file that is used to “clip”
(the ‘Clip Features’) the original is like a cookie cutter. So when the cutter is used it cuts a piece of the
cookie dough in its shape but has all of the ingredients or properties of the original big piece of cookie
dough (the ‘Output Features’).

A2.4 Geometry Calculator

ArcMap has a built-in function to calculate the area of the polygons created. This is necessary for the
Sub Basins shape file for the field AREASF.
To have ArcMap populate this field:

e Open the Attribute table
o To open the Attribute table right click on the shape file in the ArcMap display on the left
of the screen
¢ Create the field AREASF with the required properties
o To create a new field:
* |nthe Attribute table click on the Options button in the lower right hand corner
= Select Add New Field... from the pull down menu
= Enter the applicable data into the fields, see the Sub Basin section for more
information
Right-click on the field AREASF after it has been created, this opens a pull down menu
Select Calculate Geometry from the pull down menu
In the window that comes up select the ‘Property’ to calculate as Area from the pull down menu
If possible select the ‘Units’ as Square Feet US [sq fi]
Regardless of whether it was possible to select units
Click OK

The field AREASF should then be populated with the area of the polygons in square feet.
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B Attributes of sub basin

FID | Shape* | ID | AREAID | BASINID [ AREASF 1 oamn |

0 Polygon 0100001 O 216 = Sort Ascending
1 Polygon 0 20002 O 200’

Sort Descending

[
NE

l Advanced Sorting...
Summarize...
20 Statistics...

i Field Calculator...

Calculate Geometry, .,

Turn Field Off

Freeze/Unfreeze Column

Properties. ..

Record: ‘I:J _4‘“— 0 jﬂ Show: W Selected Records (0 out of 2 Selected) Options  ~ i-e

Calculate Geometry @@
Property: R e e DB v

Coordinate System
# Use coordinate system of the data source:
PCS: NAD 1983 HARN StatePlane Arizona Central FIPS 0202 Feet Intl

(" Use coordinate system of the data frame:

Units: |square Feet U [sqft] ~|
[ Add unit abbreviation to text field
-

Help oK I Cancel l

A2.5 Field Calculator

The ‘Field Calculator’ is a useful tool if the data contained in the Attribute table of a shape file has the
correct data but either the wrong data type or wrong Field Name. The ‘Field Calculator allows for
calculations to be made between data fields in the Attribute table. The following procedure will use the
Land Use shape file as an example to show how the field calculation tool is used. The Land Use shape
file contains the Land Use Code LUCODE but the Land Use Code LU_CODE is needed. So the ‘Field
Calculator’ tool will be used to copy the data from LUCODE field into LU_CODE field.

To use the Field Calculator perform the following:

e Launch ArcMap

e Open the shape file that needs to be changed

e Open the Attribute table, to open the Attribute table:
o Right click on the Land Use shape file in the display list on the left of the screen
o Then select Open Attribute Table from the pull down menu
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Open attribute table for this layer 712435.608 959545.09 Unknown Units

¢ Inthe Attribute table window select Options = Add New Field...
o Enter the information for LU_CODE
o Inthe New Field window enter LU_CODE for the ‘Name’
o Then select the type of data from the pull down menu as ‘Text' since LU_CODE is
specified as a ‘Character’ data type
o Then change the length to 15 as specified in the Table of Required Fields
o Click OK to close the New Field window
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e

e Right click on the new field named LU_CODE
e Select Field Calculator’ from the pull down menu
e Click Yes on the Field Calculator warning window that appears
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& Attributes of Landuse

FID | Shape* | BUFFER | LUCODE | AREAID | LU_CODE 1
0 Polygon Y 420 £  Sort Ascending
1/Polygon _ |¥ 150 £ Sort Descending
2 Polygon Y 410 "
3 Polygon v 230 Z‘ Advanced Sorting. ..
4 Polygon Wl 180 Summarize. ..
5 Polygon Y 410
6 Polygon Y 410
7 Polygon b 410 P Al
eld Calculator. ..
8 Polygon Y 230 pe Sele ot
9 Polygon % 150 Calculate Geometry. ..
10 Polygon ¥ 120 ]
11 Polygon Y 410 Turn Field OFf
12 [Polydon Y 180 Freeze/Unfreeze Column
13 Polygon Y 120
X Delete Field
Properties...

Record: i] L' 0 lJL'| Show: [nT Selected Records {0 out of 14 Selected) Options  ~

Field Calculator

You are about to do a calculate outside of an edit session. This method is faster than calculating in an edit
session, but there is no way to undo your results once the calculation begins. Do you wish to continue?

[ Don't wam me again

The Field Calculator window allows for the selection of all the fields in the Attribute table
Select LUCODE

Click OK in the Field Calculator window

The LU_CODE data field should now be populated

Save the shape file

The shape file is now ready to be loaded into DDMSW

. |
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Field Calculator

Fields: Type:
=

FID & Number
Shape
BUFFER " String
LUCODE s
AREAID " Date
LU_CODE
LU_CODE = I” Advanced
[LUCODE]

-

E Attributes of Landuse

FID | Shape* | BUFFER | LUCODE | AREAID fLU_CODE |

0 Polygon Y 420 420

1 Polygon Y 150 150

i | 2 Polygon Y 410 410
| | 3 Poygon Y 230 230
11 4 Polygon Y 180 180
5 Polygon Y 410 40

6 Polygon W 410 410

1= 7 Polygon N 410 410
8 Polygon Y 230 230
Polygon Y 150 150

Polygon bl 120 120

Polygon Y 410 410

| Polygon Y 160 160
| 13 Polygon Y 120 120

EE
I PN Y
N=O W

Record: J_(J _1_“ 0 4»] ﬂ Show: W Selected Records (0 out of 14 Selected) Options  ~

The Field Calculator can also be used if the field name is correct but the data type is wrong.
To do this:

o Create a new field that does not have the same ‘Name’ as any existing fields
o Use the Field Calculator to move the data to this new field
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o Delete the original field
e Todelete an existing field in the Attribute table:

o Open the Attribute table, to open the Attribute table:
= Right click on the Land Use shape file in the display list on the left of the screen
= Then select Open Attribute Table from the pull down menu

o Right click on the field that needs to be deleted
= For this example LUCODE is used

o Select Delete Field from the pull down menu

o Click Yes on the Message box that appears

| | FID | shape* | BUFFER | AREAID | Lu_CODE [ LUCODF |
0 Polygon ¥ 420 420 = Sort Ascending
1 Polygon Y 150 150 F Sort Descending
2 Polygon Y 410 410 7 )
3 Polygon Y 230 230 Z‘ Advanced Sorting. ..
4 Polygon Y 180 180 Summarize. ..
5 Polygon ¥ 410 410
6 Polygon Y 410 410
7lPotvoon 1Y il M0 o Field Calculator...
8 Polygon Y 230 230
9 Polygon ¥ 150 150 Calculate Geometry. ..
10 Polygon ¥ 120 120 3
11 Polygon 410 410 Tom e
12 Polygon Y 180 160 Freeze/Unfreeze Column
13 Polygon Y 120 120
P4l Delete Field
Properties...

Record: ﬂ LI 0 Ll_bﬂ Show: FAT Selected Records (0 out of 14 Selected) Options ~

Confirm Delete Field

Warning, deleting fields can not be undone.

Are you sure you want to delete the currently selected field, 'LUCODE'?

e Create another new field
e This time with the correct name, data type, and length
o Use the field calculator to transfer the data to the new field with the correct parameters

Anocther built-in function of the Field Calculator is that it can do basic mathematical operations. This
feature is useful if the data in the table has to be converted to different units for example (note that usually
unit conversions can be done using the ‘Calculate Geometry’ tool but in some cases this cannot be done
and there other applications where the ability to manipulate the data in the Attribute table mathematically
is useful). The following example will show how to use this feature to change the area of a polygon in the
Sub Basin shape file from square feet to square miles; this field will be labeled AREASM.
S
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To use the ‘Fields Calculator’ for mathematical operation:

e Launch ArcMap

e Open the shape file that needs to be changed

¢ Open the Attribute table, to open the Attribute table:
o Right click on the Sub Basin shape file in the display list on the left of the screen
o Then select Open Attribute Table from the pull down menu
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e Inthe Attribute table window select Options = Add New Field...
e Enter the information for AREASM
o Inthe New Field window enter AREASM for the ‘Name’
o Then select the type of data from the pull down menu as ‘Double’ since this should be a
numerical value
o Set the precisionto 5
o Setthe scaleto 3
= Note that this precision and scale have no real bearing on loading files into
DDMSW but are simply used in this example to demonstrate how this function
works in ArcMap
o Click OK to close the New Field window
e Right click on the new field named AREASM
e Select ‘Field Calculator’ from the pull down menu
e Click Yes on the Field Calculator warning window that appears
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& Attributes of SUBBASINS [:”EI@

FID | Shape | AREAID | BASINID | AREASF [AREASM 1
0 Polygon 010010 o1 4045085 £ Sort Ascending
1 Polygon 010005 01 1719233 = Sort Descending
2 Polygon 010015 01 2770654 4t :
3 Polygon 010110 01 587927 £} Advanced Sorting...
| 4 Polygon 010105 01 B57052 Summarize. ..
Statistics, ..

Field Calculator...

Calculate Geometry...

Turn Field Off
Freeze/Unfreeze Column
X Delete Field

Properties...

Record: I_(J LJ 0 _bLP_IJ Show: W Selected Records {0 out of 5 Selected) Options  ~ l

Field Calculator

‘You are about to do a calculate outside of an edit session. This method is faster than calculating in an edit
session, but there is no way to undo your results once the calculation begins. Do you wish to continue?

[ Don't wam me again

o Inthe Field Calculator window select the data field AREASF by double clicking on it
e Then multiply it by the conversion factor from square feet to square miles by typing:

*(1/5280)"2

e —
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Field Calculator @@

Fields: Type: Functions:
B SNCEE

FID ' Number QES(( )) ~
Shape n
AREAID " String Eos( )
BASINID F?"’(( ))
AREASF " Date o 03
AREASM koot

Sin( )

Sar( ) i

AREASM = I~ Advanced LJ J il

[AREASFI*(1/5280)~2]

I Cancel

e Then click OK to have ArcMap do the calculation
e The data field AREASM in the Sub Basin Attribute table should then be populated with the area
of each polygon in square miles

@ Attributes of SUBBASINS

FID | Shepe | AREAID | BASIMID | AREASF

| | 0 Polygon 010010 01 4045085 0145

' | 1 Polygon 010005 01 1719233 0062

| 2 Poygon 010015 01 2770854 0099

| | 3Poygon 010110 01 587927 0021

o 4 Polygon 010105 01 857052 0024
Record: 14| «|[ 0 »|n|  Show[Al Seected |  Records (0out of S Selected) Options

A2.6 Polygon Intersection

The ‘Intersect’ tool in ArcMap is very useful if the user has Soil or Land Use shape files for the entire
County. These shape files already contain the required data they are just much larger than the study
area. The ‘Intersect’ tool copies the data and shapes from where 2 shapes intersect. This allows the
user to transfer data from the county wide shape file into a shape file of the Sub Basins or of the Sub
Basins and the surrounding area. For the Land Use and Soil shape files it is acceptable to have a shape
file that is either the exactly same or larger than the Sub Basins shape file. The following example uses
the Soil shape file to show how the ‘Intersect’ tool works.

e —
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To use the ‘Intersect’ tool:

Launch ArcMap

Load the applicable shape files into ArcMap

Click on the ‘Red Toolbox’ icon if the ArcToolbox is not already open

Then from the list in the ArcToolbox select Analysis Tools = Overlay = ‘Intersect’

* GISmapforentrytest - ArcMap - ArcView
Ele Edt View Bookmarks Insert Selection ook Window Help
Deds a ©

- & Layers Nl
= O Lanousel

(B |

d |

3 |

= @ watershd

o

= B nres_sol_hydrologic ‘
=

= O MAG_Landuse2009

= O mag_landuse20040raft
m

Diply [Source] Seection | !
Drawing ¥ R B A0 el [Gaa
ShowHids the ArcToobox Window 586137.362 601236145 Feet

e —
DDMSW - Preparing ESRI GIS Shape Files Page 57
Engineering Applications Developments and River Mechanics Branch

Engineering Division

Flood Control District of Maricopa County September 23, 2010




FER

® GISmapforentrytest - ArcMap - ArcView

Fie Edt View Bookmarks Insert Selection Tooks Window Help

Dedé& @ © & [1126673 RIREYARON X=R20L Y
x x L 4T YETE
- B Layers fi§ ArcToobox }
-0 + @ 30 Analyst Tools |
=] | | = @ Analysis Tools
e + & Extract
(] | - & overlay
= M watershd A Intersect
| A Spatial Join

- nres_sal_hydrologic | & Union
(o + Proximity
+ & Satistics
Cartography Tools
+ @ Conversion Tooks

Data Interoperabilty Tools

-0 M_Larwsezms

= O mag_landuse20040raft

e

+ @ Geostatistical Analyst Tooks
| |+ @ unear Referencing Tools
+ @ Mobie Tooks
+ @ Mukidmension Tools
+ @ Network Analyst Tools

+ Sampies

+ @ Schematics Tools

+ @ Server Tools

+ @ Spatial Analyst Tools
+ @ Spatial Statistics Tools
+ @ Tracking Analyst Tools

\
1
\
J

|

\
] |

Digy [Soce] Ssecion] | _Favates [nde | Souch] e

Drawing » R O~ A~ laaa  ~fit

e This will bring up the Intersect window
e Forthe ‘Input Features’ either the pull down menu or the folder may be used
o Forthe ‘Input Features’, select the shape file that the data needs to be copied into first
o Then select the shape file that the data needs to be copied from

534980.536 711483.557 Feet

* Intersect E]lglgj
5 o ~ ] ) ) ) ~
@ Input Features — | Input Features 3
) = @
A list of the input feature
Features Ranks classes or layers. When
the distance between
features is less than the
cluster tolerance, the
features with the lower
-~ rank will snap to the
| feature with the higher
rank. The highest rank
is one. For more
¢ ! | information, see Priority
@ Output Feature Class ranks and
| Geoprocessing tools.
JoinAttributes (optional) With ArcView and
IALL Editor licenses, the
¥ Tolerance (optional) number of input fejature
ﬁ:eet classes or layers is
Auibruit Twne fankinnal) ¥| limited to two ~
ok | cancel | Envionments... | <<tidetep | ToolHep
DDMSW - Preparing ESRI GIS Shape Files Page 58

Engineering Applications Developments and River Mechanics Branch
Engineering Division
Flood Control District of Maricopa County

September 23, 2010




* Intersect Lafodii e s G e B[_E_l@

@ Input Features % Input Features —
i =] @
47 LANDUSEL A list of the input feature
Vod b basin i] classes or layers. When
7 watershd the distance between
£ nres_soil_hydrologic _J features is less than the
7 MAG_LandUse2009 cluster tolerance, the
7 mag_landuse2004Draft 4] features with the lower
= rank will snap to the
_] feature with the higher 3
rank. The highest rank
is one. For more
information, see Priority
® ranks and
E’j Geoprocessing tools
With ArcView and
j Editor licenses, the
XY Tolerance {optional) number of input feature
[Feet j classes or layers is
Owikruik Twna fantinnalk v | limited to two b
OK Cancel | Environments. .. ] << Hide HelLl Tool Help l

ey

Input Features = Input Features —
| =l @
A list of the input feature
Features Ranks ﬂ classes or layers. When
«7sub basin the distance between
<nres_soil_hydrologic ﬁ features is less than the
cluster tolerance, the
ﬂ features with the lower
- rank will snap to the .
ﬂ | feature with the higher
rank. The highest rank
is one. For more
& I | information, see Priority
Output Feature Class ranks and
[H:\projectslhydrologytest\test\,entry test\SUBBASIN_Intersect2,shp E] Geoprocessing tools.
JoinAttributes (optional) With ArcView and
[aLL ~] Editor licenses. the
XY Tolerance (optional) — | number of input feature
[Feet ~] classes or layers is
Nuknnk Tvne fantinnall ¥ | limited to two > ]
ok | cancel | Environments... | <<HdeHep |  ToolHep |

e For the ‘Output Feature Class’, either the default given by ArcMap can be used or the user may
select their own location to save the shape file by clicking on the ‘Folder’ icon

e The ‘XY Tolerance’ is optional, so it is not used in this example

o The ‘Output Type’ is also optional, but it is important that it be set to INPUT so that the tool
creates a polygon and not a polyline or point (the INPUT will only give the same type as was put
into it, so this is only true if polygons are input into the ‘Input Features’)

e
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* Intersect

LB

&

Output Type

£sub basin
znrcs_soil_hydrologic

Features Ranks

(optional)

Choose what type of
intersection you want to

e 1o [x [+

find
e [MPUT—The
intersections
returned will be
S | the same
Output Feature Class geometry type as
|H:1pmjects'thydrologytest‘gtest'\entw test\SUBBASIN_Intersect3.shp G the Input
JoinAttributes (optional) Features_ with t_he
[aLL ] lowest dimension
XY Tolerance (optional) geometry If all
}Feet l_| inputs are
Output Type {optional) pﬂ{yg;lrfgs.tthe
output feature
T - & e st oo B
OK I Cancel } Environments. .. ] << Hide Help l Tool Help |

o After all of these have been entered, check to ensure that the shape file that the data needs to be
copied into is ranked first and that the one that contains the data is below it

e Then click OK
e A window should come that informs the user of the status

Intersect

Executing Intersect...

[ )

[™ Close this dialog when completed successfully

of the operation

(oo ]
<< Details

Executing: Intersect "'sub basin'

\hydrologytest\testientry test

#:nrcs_soil hydrologic #" "H:\projects

\SUBBASIN_ Intersect3.shp" ALL # INPUT
Start Time: Thu Sep 02 16:23:21 2010

o When the ‘Intersect’ has been completed close the window

o ArcMap should now display the new shape file
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* GISmapforentrytest - ArcMap - ArcView.
Ele Edt View Bookmarks Insert Selection Tooks Window Help
Ded& @B © - & [eia ] 0@0:1-»{2 QAN PET B R ONA LS &

1 ArcToobox |
|| T+ @ 30 Analyst Tools \‘
|

-4 sumnsw |_Intersect2
= @ Analysis Tools
+ & Extract
- & Overlay
- O sbbasn | A Intersect
] } smud Join

Dmousn

= O watershd
mem |
- B nres_sol_hydrologic |+ & statistics |
I @ Cartography Tooks
= [0 MAG Landuse2009 + @ Conversion Tools > ~
| + @ Data Interoperabity Too L + A iy B o et
+ @ Data Management Tools | 53 § ) \ D
+ @ Geocoding Tools | z : I
+ @ Geostatistical Analyst Toc| o e 54 TNt
|+ @ Linear Referencing Tooks i ] e 7 & ;
‘ Mobie Tools | —1} e 4 S .
- @imesentos | g8 7 AR
+ @ Network Analyst Tools | \ S 2 -
+ @ somples
+ @ Schematics Tools O S
+ @ Server Todls oD 7 § B i e ~F { f
+ @ Spatia Analyst Took | I~ 7 S = / a
+ @ Spatial Statistics Tooks | k. - ) P i 2
+ @ Tracking Analyst Tools | R e o - \ ‘,

‘ B Layers
|
|
|

- [0 mag_landusez004Draft

Display [Source | Selecion | Favaites [In
Drawing > R O~ A~

Seact ¢ |»| jon an | »

";]{fﬁ"':‘ rn A' &~ ___4- v

534131.244 750264,672 Feet

A2.7 Measurement

ArcMap has a tool built into it that allows the user to find the distance between points. This measurement
can be in a straight line or can follow any path that the user chooses. The following instructions are for
finding the length of a wash that runs through a Sub Basin in the study area. But the same process can
be used in many applications.

To measure the length in ArcMap:

e Open ArcMap
e Load the applicable files that are need for reference of the measurement
e Then go to the upper right hand corner of the window and select the ‘Ruler’ icon indicated

]
RAQANELITPeED IE O KON L& &
A
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e This opens the Measure window
o The Measure window allows the selection of many options, they are from left to right:

Measure Line, this allows the measurement of distances between points of
interest

Measure An Area, this allows the user to create polygons and gives the area of
the polygon and the perimeter

Measure A Feature, this finds the Length if the feature is a polyline or the area
and perimeter if the feature is polygon

The next tab turns the Snap feature in ArcMap on and off, this is helpful for when
the user wants to snap to existing features

The Sum option is next, it turns the sum feature of the Measure tool on and off
The next tab allows the user to select the Units used for the measurements

The last tab is used to Clear and Reset the ‘Measure’ tool

bt | =

~ a + Zm‘ ®

To measure a distance, draw a line.

To measure an area, click 'Measure An Area' then
draw a polygon.

To measure a feature, click 'Measure A Feature'
then click a feature.

o After the type of measurement is selected in the Measure window, use the cursor to select the
points of interest

e —
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= tutorial_examples - ArcMap - ArcView

Ele Edt Yew Bookmarks [nsert Selection Took Window Help

DEE&S B> o b AL =R ORCRHI-RVE X N N N I P L]
s e poo R
-emm | [sacdobex
M hydro_mp
Conversion Tools
- @ sub_Basin + @ Data Interoperabilty Tooks

+ @ Dats Management Tools
= O watershd + @ Geocodng Tools

O | |+ @ Geostatistical Analyst Tooks
+ [0 rees_soll_hydrologic + @ Uinear Referending Tools
+ @ Moble Tooks
+ @ Mutidmension Took:

+ @ 30 Analyst Tools ‘ ’
1
\
|
|
|

|
|
— | Analysis Tools

= [ nres_sol_hydrologic ; Cartography Tools
|

|

|

|

|

+ @ Network Analyst Tools /|
| |+ @ somples sasure ;
+ @ Schematics Tooks ~o+ @ ¥ x 5
+ Server Tools | L ement e /
o | e measur 2 |
Spatial Analyst Tools | Seqment: 66,1927 Unknown Unkts /
Spatial Statistics Tooks =1 Length: 22,806,238448 Unknown Units 4
Tracking Analyst Tools 88 ‘
14
| /
|

\ |l
le wll : J

iy [Sou] o] Fovotes [T [ Sooeh [ okt g0 o

o / o
Drawing » R O A~ G w0 v B 1 U Av Sy Sy o~
561994,69 737743.302 Unknown Units

If a quick approximation is needed this is a good method to use if field or other data is not available. Note
that the ‘Measure’ tool does not load the data into the applicable data field; it must be recorded by the
user then entered manually into the Attribute table of the shape file.

A2.8 Checking the Properties of shape files in ArcMap

It is always good practice to check the data that is contained in the shape files before loading them into
DDMSW or if DDMSW is reporting an error because of the shape files this is a quick way to try and find
the problem. By checking the properties the user is able to see if the data type and length are correct. In
the following example dealing with a Land Use shape file that contains fields named LUCODE and
LU_CODE where the user needs to try to determine if the either or both fields contain the correct data

type.
To check the properties of a data field in the Attribute table:

o Open ArcMap

e Load the applicable file

e Right click on the shape file in ArcMap

o Select Open Attribute Table
e
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* GISmapforentrytest - ArcMap - ArcView

Fle Edt View Bookmarks Insert Selection Took Window Help
DSE& B> o - &[0 RIRRYAROR =520 ¥ @

WOk OM LD ‘&

[ 8 tayers S [———
glzay ‘ P.'ﬁ:::m Tools ‘ h‘ = '

=
([Vr=
A/:}//jm“ z

“F Convert Eeatures to Graphics...

Data »

Save As Layer ...

Create Layer Package. .,

[5? Properties...
'\
Display [ Source | Selection | _Favories | Index | Seaich| F 4| »] a0 2w 4 | ] |
Drawing > R O~ A~ o faaa B | L R S - g e A
Open attribute table for this layer 501176.215 781127.616 Feet

e This should open a new window that contains the Attribute table
¢ Find the data field in question and right click on it
o Select Properties at the bottom of the pull down menu

B Attributes of LANDUSE1

AREA PERIMETER | LUCC.~ * -~~~ === T | owiGLu | Loc | DESCRIPTIO
0 Polygon 22130011414.4537 | 119214333653 & Sort Ascending 0 730 OSP Passive/Restricted Open Space 730
1 Polygon 172151123394122 370486.21793 F Sort Descending 0 900 VAC Vacart 300
2 Polygon 2587012828543 28627 70575 B aciiestsatig 0 750 AGR _ Agricuturs v 750
3 Polygon 7555552.21741 1249422178 0 553 PUB  Public/Special EvertMitary 550
Summarize...
T Statistics...
i Feld Calculator...
Calculate Geometry...
Turn Field Off
Freeze/Unfreeze Column
X Delete Field

Record: 14] « | 0 »[n|  show[Al selected Records (0 out of 4 Selected) Options ~
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e This opens another window that shows the field’s properties

Field Properties E]@
Mo S TICODEFTRTIE: o M a s
Alias: Ejflﬁ o L=y
Type: [Double

Display

I TumField off

I Use Field as Primary Display Field

Number Format Numeiic .|
Data

Precision 1
Scale 0

(o] cowes | |

As can be seen the data contained in the field is not correct for the Land Use Code required for DDMSW
since it is ‘Double’, so it is a numerical value, and it is 11 long instead of 15. By doing the same
procedure for LU_CODE it can be seen that the data contain in the LU_CODE field is in the correct
format.

Field Properties

Name: [LU_CoDE
Alias: [LU_cooE

Type: {String

Display
I Tum Field off
™ Use Field as Primaty Display Field

Data
Length 15

[k ] coce |

The user should note that no changes can be made to the field’s properties, this method only allows for
review of the properties. If a problem is found where a new field must be created then the section for
Entering Data for that shape file and the ‘Field Calculator’ tool in Appendix A2.5 should be consulted.

A2.9 Select Extraction

The ‘Select’ tool is used to extract only selected polygons from a shape file containing many polygons.
This is useful in many cases, for example creating Sub Basins for a project from a County watershed
shape file. The watersheds in the study area can easily be extracted.

To use the ‘Select’ extraction tool:

e Launch ArcMap
o Load the applicable shape file that contains the polygons that need to be extracted
e The polygons that need to be extracted must then be selected:
o Go to the toolbar and select the icon indicated
o Then click on the applicable polygons to select them
e —
DDMSW - Preparing ESRI GIS Shape Files Page 65
Engineering Applications Developments and River Mechanics Branch
Engineering Division
Flood Control District of Maricopa County September 23, 2010




o Hold down the Shift key to select multiple polygons

- [5)X]

OROR-HEG R K & hO#M S &l

( NI 1 14

“ Untitled - ArcMap - ArcView
Eie Edt View Bookmarks Insert Selection Jooks Window Help
DEEHE BB = & [i7sm

5
FBiyes | @

Cartography Tooks
-+ Conversion Tools
+ @ Data Interoperabilky Tooks
+ @ Data Management Tooks
| |+ @ Geocodng Tools
+ @ Geostatistical Analyst Tooks
| |+ @ Linear Referencing Tools
| |+ @ Mabile Tools
||+ Mukidmension Tools
| |+ @ Network Analyst Tools

r T ! - . AL C ’
Display [ Source | Selection | _Favortes |Index | Search | Resubs | a0 2 4 i
Drawing > R O~ A~ [0y Anal S0 v Bz u Av & g o~
Nosmher of frahires selerted: 12 T SR

o After all the applicable polygons have been selected
e Open the ArcToolbox by clicking on the ‘Red Toolbox’
e Go to Analysis Tools < Extract = Select

#_ Untitled - ArcMap - ArcView

File Edit View Bookmarks Insert Selection Tools Window Help

D=ezE&E B X v & |[1103648 EENAPSE X=F200 %
Editor ¥ > | | | =1 |.
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_

Lﬁ ArcToolbox
+ a 3D Analyst Tools
- a Analysis Tools
= % Extract
A Clip
»
A Table Select
+ % Ovetlay
+ @ Proximity
+ & Statistics
% Cartography Tools
+ @ Conversion Tools
+ @ Data Interoperability Tools
+ % Data Management Tools
+ @@ Geocoding Tools
& Geostatistical Analyst Tools
a Linear Referencing Tools
a Mobile Tools
@ Multidimension Tools
@p Network Analyst Tools
@ Samples
& Schematics Tools
&P Server Tools
&P Spatial Analyst Tools
&) Spatial Statistics Tools
% Tracking Analyst Tools

+

B SRE SIRE SRRIC R SRR S SRR SEE S

This will open the Select window
e Select the shape file that contains the polygons being extracted from the pull down menu or
‘Folder’ in the ‘Input Features’ field

Fglect : ! . : 170 4 I;”E’@
@ Input Features Input Features

1 =
o SHEEEE

|
The input feature class
j.'j or layer from which
=]

features are selected

oK I Cancel Environments... << Hide Help Tool Help
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e Then select the location and name of the new shape file using the ‘Folder’ in the ‘Output
Features’ or use the default provided by ArcMap
o If the Folder is selected it will bring up this window to select the location to store the
results
o After the name and location have been selected click Save

Output Feature Class

Look in: Iu sample

Name ] Type I
& nrcs_soil_hydrologic.shp Shapefile
&l nres_soil_hydrologic_Clip.shp Shapefile
&l sub_Basin.shp Shapefile
B c.shp Shapefile

Save astype:  [Feature classes | Cancel

Input Features Output Feature

’watershd Ll E‘ Class

Output Feature Class

{C:Isample\SubBasin.shp The output feature class
to be created. This

Expression (optional) feature class will
: o
sQL

contain all the features
from the input if no
expression is specified

oK Cancel Environments. .. << Hide Help Tool Help

e Click OK to execute
* ArcMap will create the new shape file containing the polygons selected
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% Untitled - ArcMap - ArcView

Fle Edt View Bookmarks Insert Selection ook Window Help
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+ Proximity |
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@ Cartography Tools ‘
|

|

DL & B © & [7eE ¢ 4 L @O~
Edtor > > I EZ K| QAQEZOPE T TR ROMA L g
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[ B rayers | [g§ arcToobox ‘
| =@ + @ 30 Analyst Tools |
] = @ Analysis Todls
= O watershd = & Extract |
i A cip z
Select [
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+ & Overlay
+ g(mvuswnhwk
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+ @ Data Management Tools

+ @ Geocoding Tools

+ @ Geostatistical Analyst Tools \

+ @p Linear Referencing Tools |

+ @ Mobile Tooks
Mukidimension Tools aa |

+ @ Network Analyst Tools T
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+ @ Schematics Tools

+ @ Server Tools

+ @ Spatial Analyst Tooks

+ @ Spatial Statistics Tooks
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liomis o

f
|
|
|
1
[
[
\
|
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A3  Tips for Useful DDMSW Features
The follow sections show some of the useful features that are built into DDMSW. Some of the features
such as viewing the Land Use and Soil defaults are useful in the normal use of DDMSW and the others
are mainly used for special or more sophisticated analysis.
A3.1 View Land Use defaults
To view the default Land Use Codes that are built into DDMSW:

e Open DDMSW
e Go to Hydrology = Land Use Defaults

e
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%3 Flood Control District of Maricopa County - TUTORIAL
File G GRYN Hydraulics  River Mechanics Maps  Tools  Admin  Submittals Help

Rainfall l ) @
Rainfall Ids i

|
Soils

Soil Defaults

Land Use

Land Use Defaults

Major Basins
Sub Basins

HEC-1 »

e This opens a new window that contains all of the codes that are currently in DDMSW

m

List Details
Look for Custom
Sort- Code Group IA. Rtimp Cover Dtheta Kb  Description =
20 [140 Residential 025 30| 50.0/ NORMAL | MIN [Medium Lot Residential - Single F
30 150 Residential 0.25 30| 50.0f NORMAL MIN  [Small Lot Residential - Single Fan
40 170 Residential 0.25 45 50.0/ NORMAL MIN  [Medium Density Residential - Muli
50 180 Residential 0.25 45| 50.0/ NORMAL MIN  [High Density Residential - Multi Fg
60 190 Residential 0.25 45 50.0f NORMAL MIN  [Very High Density Residential - M
70 200 Commercial 0.10 80 60.0/ NORMAL MIN |General Commercial (Commercial
80 220 Commercial 0.10 80| 65.0f NORMAL MIN  [Neighborhood Commercial (50,00
90 230 Commercial 0.10 80 75.0/ NORMAL MIN  |(Community Commercial (100,000
100 |240 Commercial 0.10 80| 65.0/ NORMAL MIN  [Regional Commercial (500,000 to
110 |250 Commercial 0.10 80 70.0/ NORMAL MIN  [Super-Regional Commercial (>= 1
120 |300 Industrial 0.15 55 60.0/ NORMAL MIN |General Industrial (Industrial wher
130 (310 Industrial 0.10 80| 75.0/ NORMAL MIN  |Warehouse/Distribution Centers
140 (320 Industrial 0.15 55| 60.0/ NORMAL MIN  |Industrial
150 |400 Office 0.10 80 75.0/ NORMAL MIN |Office General (Office where no d
160 [420 Office 0.10 80 75.0/ NORMAL MIN |Office Mid Rise (5-12 stories)
;17(1 430 Offica n1in ’N 75 0l NORMAI MIN Offire Hinh Rice (13 ataries nr mn) L]
‘ @Info [ ReSort ][ Copy l Print... H Delete l Add ‘ OK

As can be seen, this window contains the codes in the second column and a description of the land use
type in the last column. The applicable data in the second column is what should be entered into the
Land Use Code field in the ESRI shape file Attribute table. The other columns contain data that is used
in the hydrologic calculations.

A3.2 View Soil defaults
To view the default Soil IDs that are built into DDMSW:

e Open DDMSW

e Goto Hydrology =» Soil Defaults
S —
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" Hydraulics River Mechanics Maps Tools Admin Submittals Help
Rainfall ERED)
Rainfall Ids =

Soils

Soil Defaults

Land Use
Land Use Defaults

Major Basins

Sub Basins

HEC-1 »

e This will open a new window that contains a table with the Soil IDs currently in DDMSW

£ Soil Defaults
List Details
Look for Custom
Rock ~
Soil ID Book Map Unit XKSAT  pgt Description
6452 645 2 0.41 0.00|Antho gravelly sandy loams
6453 645 3 0.58| 0.00|Antho-Carrizo-Maripo complex
6454 645 4 0.58| 0.00|Antho-Carrizo-Maripo complex, low precipitation
6455 645 5 0.43| 0.00|Anthony sandy loam
6456 645 6 0.62| 0.00|Anthony-Arizo complex
6457 645 7 0.62| 0.00|Anthony-Arizo complex, low precipitation
6458 645 8 0.96| 0.00|Arizo cobbly sandy loam
6459 645 9 0.27| 0.00(Beeline-Cipriano complex, 3 to 45 percent slopes
6531 653 1 0.00| 0.00|Agualt and Ripley soils
6532 653 2 0.00| 0.00|Agualt and Ripley soils, saline-sodic
6533 653 3 0.66| 0.00|Ajo-Gunsight-Pompeii complex, 3 to 25 percent slopes
6534 653 4 0.00| 0.00|Akela-Rock outcrop complex, 15 to 65 percent slopes
6535 653 5 0.82 (100_ parrizo—Da!eland complex, O to 3 percent slopes
6536 653 6 1.20| 0.00|Carrizo-Momoli complex, 0 to 3 percent slopes
6537 653 74 0.40| 0.00|Cherioni very cobbly fine sandy loam, 3 to 10 percent slopes
< >
I @Info ‘{ Copy H Print... l Delete ][ Add ]l OK ]

As can be seen, the first column contains the Soil ID for each soil type; this is what should be entered into
the SOIL_LID data field in the ESRI shape files Attribute table. The last column contains a description of
the soil and the other columns contain data that is used in hydrologic calculations or for reference.

A3.3 Customizing Land Use Default

In some cases it may be necessary to add custom data to the Land Use Default if there is a new Land
Use type or if the current Land Use Codes do not correctly model a situation.
To add Custom Land Use Codes:
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e Open DDMSW
e Go to Hydrology = Land Use Defaults

#2% Flood Control District of Maricopa County - TUTORIAL
File [z0%s e sy Hydraulics River Mechanics Maps Tools Admin  Submittals Help

Rainfall | REC
Rainfall Ids

Soils
Soil Defaults

Land Use

Land Use Defaults

Major Basins
Sub Basins

HEC-1 >

e This opens a new window that contains all of the codes that are currently in DDMSW
o Click on the Add button on the bottom right of the window as indicated

E‘.‘ Land Use Defaults

List Details
Lookfor} Custom
$ort 'Code Group A Rtimp Cover Dtheta Kb Descrimion 23
E
20 140 Residential 0.25 30 50.00 NORMAL MIN  [Medium Lot Residential - Singh
30 150 Residential 0.25 30[ 50.0{ MNMedium Lot Residential - Single Family (2-4 du per acre)f F
40 170 Residential 0.25 45|  50.0 NORMAL MIN  [Medium Density Residential - b
50 180 Residential 0.25 45|  50.0 NORMAL MIN  [High Density Residential - Multi
60 180 Residential 0.25 45|  50.0 NORMAL MIN  |Very High Density Residential -
70 200 Commercial 010 80| 60.0{ NORMAL MIN  |General Commercial (Commet
80 220 Commercial 0.10 80 65.0) NORMAL MIN  |Neighborhood Commercial (50
90 230 Commercial 0.10 80 75.0 NORMAL MIN  [Community Commercial (100,C
100 |240 Commercial 0.10 80 65.00 NORMAL MIN  |Regional Commercial (500,00C
110 (250 Commercial 0.10 80 70.0] NORMAL MIN  |Super-Regional Commercial (=
120 (300 Industrial 0.15 55| 60.0f NORMAL MIN  |General Industrial {Industrial wi
130 |310 Industrial 010 80 750 NORMAL MIN  [Warehouse/Distribution Center
140 320 Industrial 015 55 60.0| NORMAL MIN  [Industrial
150 [400 Office 0.10 80| 75.0/ NORMAL MIN  [Office General (Office where no |
160 420 Office 010 80| 75.0] NORMAL MIN |Office Mid Rise (5-12 stories) » |
£ [P e T I i _m |
[ @info ][ Regot || copy [ Print.. [ Delete ][__A(Qd oK

e This leads to another window were the new data may be entered into the program.
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E Land Use Defaults -- Add

List Details

Land Use T
LandUseCode‘ ) ST AP R

Agency CUSi:OM N
Group q:
Description
Sort | 12 [§

Land Use Data
Initial Loss (IA)
Percent Imperious (RTIMP) |

Vegetation Cover i
Moisture Deficit (OTHETA) | v

Resistance Coefficient (Kh) | v

[ @info | sgve [ cancel |

e Add the applicable data for the Custom Land Use code
e Click Save to save the Custom data entered

After Custom data has been entered it is important to remember that updating the Land Use Defaults will
delete any Custom data.

A3.4 Customizing Soil Default
In some cases it is necessary to create Custom Soil IDs if the ones available in DDMSW do not correctly
model the situation.

To add Custom Soil IDs:

e Open DDMSW
o Goto Hydrology = Soil Defaults
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e This will open a new window that contains a table with the Soil IDs currently in DDMSW
o Click on the Add button on the bottom right of the window as indicated

List ‘ Details
Look for Custom
Rock i

Soil ID Book Map Unit XKSAT  pgt Description ‘
6452 645 2 0.41 0.00|Antho gravelly sandy loams l !
6453 645 3 0.58| 0.00|Antho-Carrizo-Maripo complex ‘
6454 645 4 0.58| 0.00|Antho-Carrizo-Maripo complex, low precipitation
6455 645 5 0.43| 0.00|Anthony sandy loam
6456 645 6 0.62| 0.00|Anthony-Arizo complex
6457 645 7 0.62| 0.00|Anthony-Arizo complex, low precipitation
6458 645 8 0.86| 0.00|Arizo cobbly sandy loam
6459 645 9 0.27 0.00|Beeline-Cipriano complex, 3 to 45 percent slopes
6531 653 1 0.00| 0.00|Agualt and Ripley soils
16532 653 2 0.00| 0.00|Agualt and Ripley soils, saline-sodic
6533 653 3 0.66| 0.00|Ajo-Gunsight-Pompeii complex, 3 to 25 percent slopes
6534 653 4 0.00| 0.00|Akela-Rock outcrop complex, 15 to 65 percent slopes
6535 653 5 0.82| 0.00|Carrizo-Dateland complex, 0 to 3 percent slopes
6536 653 6 1.20| 0.00|Carrizo-Momoli complex, O to 3 percent slopes 1
6537 653 74 0.40| 0.00|Cherioni very cobbly fine sandy loam, 3 to 10 percent slopes ‘
< >

| oimfo | copy | Prnt.. | Delete | Add | ok |
S

e This leads to another window where the applicable data may be entered

e
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& Soil Defaults -- Add

List Details

Soil

my Agency | CUSTOM
Book Numher
Map Unit ‘

Description

Soils Data
XKSAT |

}
Rock Outcrop (%) ‘

[ Save ][ Cancel
[

o Enter the applicable data for the Custom Soil ID
o Click Save after the data has been entered to save the Custom data

It is important to remember that any Custom data entered into the Soil Defaults in DDMSW will be deleted
if the Soil Defaults are updated.

A3.5 Adding Rainfall Ids

By using additional Rainfall Ids a more detailed analysis can be achieved. An example of this would be,
when considering two sub basins, if: one is a fairly steep mountain side and the other is a fairly flat plain.
This procedure allows the user to use one Rainfall ID for the mountain and a different one for the plain
since they will likely be affected differently by the rainfall.

To add rainfall Ids:

e Open DDMSW
e Open the project file in DDMSW
o Select Hydrology =» Rainfall Ids
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o This will open the window for the Rainfall Ids

Look for
D Source  Description &
B
v
< >
Rainfall ID
Rainfall ID |DEFAUETIN Source NN v
Description i %
v
|01nf0 [[ Print ][ Delete ][ Add J[ QKJ

e To create a new Rainfall Ids click on Add
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#Y Rainfall Ids --
Look for
D Source  Description ; Al
|DEFAULT GIS |
|
[
[ el
|« i 3
Rainfall ID
Rainfall 1D |[SSSSN  source v/
Description ~
%

e In this window enter a new Rainfall ID
e Then enter a short ‘Description’
e The ‘Source’ of the data can then be selected from the pull down menu
o This should be GIS unless the user is going to enter the Rainfall data manually

B Rainfall Ids -- Add =113

Look for
D Source  Description ~
|DEFAULT GIS
v
< >
Rainfall ID
Rainfall ID [FESTR Source | NN v
Description | This is an example of hGIS Rainfall lds A
Manual
| ] o

I

o Click on Save to save the new Rainfall ID as indicated

It is important to remember that when using the ESRI shape files to load the Rainfall data and multiple
Rainfall Ids are being used that the corresponding RAINID has to be entered into the Attribute table of
the shape file. Also separate polygons must be created if for each “basin” that has a different Rainfall ID,
note that multiple polygons can have the same Rainfall ID, but each polygon can have only one Rainfall
ID.
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A4 Key

To be clear in this tutorial the following Key will be used to help clarify what exactly is being referred to in
the text.

In this tutorial “shape file” will denote the file that is created in ESRI ArcMap and is loaded into DDMSW to
update data in DDMSW. “ESRI GIS shape file” is the proper name of the shape files exclusively used in
this tutorial. It is important to note that DDMSW refers to these shape files as “Maps” in some cases; this
is because ArcMap creates maps, one part of which are shape files. It is the shape files specifically that
store the data used by DDMSW. For clarity, only the name “shape file” will be used in this tutorial. “Map”
will not be used unless it is referencing a specific tab or button named “Map”. DDMSW also uses “GIS” in
the same context as shape files because the shape files are created in a GIS program. In this tutorial
GIS will only be used to refer to a specific button or location that is named “GIS”, otherwise shape file will
be used instead.

Any data type will be denoted by ‘single quotes’, for example a Numeric data type will appear as
‘Numeric'.

A button or tab will be shown by having the name italicized, for example the instruction to click on the File
tab would appear, click on the File tab.

To denote a tool or icon the name or description will appear fitalicized with single quotes’, for example the
Clip tool would be referred to as the ‘Clip’ tool.

New windows that are opened/pop-up will be Bolded, for example the New Field window would appear
as the New Field window in the text.

A field name will be shown by ‘Bolded letters with single quotes’, for example the field called Name will
be referred to as the ‘Name’ field.

The use of “double quotes” will be used in the same context as they are usually used in the English
language, to denote, rename or imply.

In this tutorial the symbol = will signify to click on the tab named on the left then select the next tab
named on the right. For example the operation shown in the screen capture below would be denoted by
Hydrology = Rainfall.
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The following arrows will be used in conjunction with the screen captures to indicate an icon or other
location that needs to be selected/clicked on.

— sl
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