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Goals of the Exercise

This exercise is intended for you to build a base data set of geographic information for a
watershed using the San Marcos Basin in South Texas as an example. The base dataset
comprises watershed boundaries and streams from the National Hydrography Dataset Plus
(NHDPIus) and soils from the SSURGO soils database. A geodatabase is created to hold all these
primary data layers. In addition, you will create a point Feature Class of stream gage sites by
inputting latitude and longitude values for the gages in an Excel table that is added to ArcMap
and the geodatabase. You also compare the locations of the San Marcos basin surface
boundaries, and the Edwards aquifer subsurface boundaries.

Computer and Data Requirements

To complete this exercise, you'll need to run ArcGIS 10.2 from a PC (This seems to work for all
versions 10.2, 10.2.1 and 10.2.2). You will download map packages of hydrologic and soils
information to do this exercise from ArcGIS Online and other online data sources.

Procedure for the Assignment

Getting Started
We’ll begin by getting the input data for Water Resource Region 12, and creating a new, empty
geodatabase into which you’ll put data for the San Marcos basin, which is a small drainage area
within this region.

Login to ArcGIS Online and Search for GISWR2014Ex2
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Search for Files

If at first you do not find anything make sure to uncheck the box to only search in your
organization. You should then find the Map Package "Region12Wshed" that | created.
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You may also find other stuff. In this case, curiously there is another map package that used the
same keyword GISWR2014Ex2 - so much for uniqueness.



Once you have located the map package Region12Wshed in ArcGISOnline using the tag
GISWR2014Ex2 open it in ArcGIS.

UNITED STATES Region12Wshed
o/ HUC 12 Watersheds for USGS Region 12 and the Edwards Aquifer

[F.] Map Package by dtarb
Last Modified: September 10, 2014

e A (0 ratings, 0 comments, 0 downloads)

WMENTCO

Open ¥ Details
Open in ArcGIS for Desktop
I Download 1ion18NHDPlus

The browser may prompt you as to what to do with the file. Select to Open with ArcGIS File
Handler.

' B

You have chosen to open:

&/ item.pkinfo
which is: ArcGIS Package Information (705 bytes)

from: https//usuonline.maps.arcgis.com

What should Firefox do with this file?

i) Save File

Do this automatically for files like this from now on.

[ oK ]| Cancel|

ArcMap should open and you should see a display like this
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If you don’t get this package successfully from ArcGIS Online, you can download it from
http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2014/Region12Wshed.mpk and double click on

it to open it in ArcMap.

This map package contains a feature class WBDWatersheds of the HUC-12 Subwatersheds in
Water Resource Region 12 that we’ll focus on first in this exercise. There is also a shape file for
the Edwards Aquifer that we’ll use near the end of the exercise. This Region 12 feature Class is
a subset of the data from the complete WBD that you could obtain from
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/watersheds/dataset/. This

exercise could have been done starting with the national data, and if you are interested in another

part of the world you could use the
downloading takes some time.

national data. However the national data is 1.6 GB so

From ArcMap, open ArcCatalog, navigate through Folder Connections to a place where you

want to have a workspace,



http://www.neng.usu.edu/cee/faculty/dtarb/giswr/2014/Region12Wshed.mpk
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/water/watersheds/dataset/
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And call this SanMarcos.gdb. Within this, create a new Feature Dataset

[H Feature Dataset... ||| MNew
[ Feature Class... Import
Table... Mew Feature Dataset
Create a new feature dataset. ;Senrice...
B Relationship Class... Trem Descriptiﬂn...-
B8  Raster Catalog... “f Properties..

and call it BaseData



Mew Feature Datasst u

Mame: BaseDaE|

choose a Geographic Coordinate System

Mew Feature Dataset g

Choose the coordinate system that will be used for XY coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a spherical model
of the earth's surface. Projected coordinate systems use a mathematical conversion to
transform latitude and longitude coordinates to a two-dimensional linear system,
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select the NAD83 coordinate system




Mew Feature Dataset ﬁ

Choose the coordinate system that will be used for XY coordinates in this data.

Geographic coordinate systems use latitude and longitude coordinates on a spherical model
of the earth's surface. Projected coordinate systems use a mathematical conversion to
transform latitude and longitude coordinates to a two-dimensional linear system,

ﬁ v| Type here to search - 18 :'a| @ - 3%

ﬂ;ﬁ Mexican Datum of 1993 *
€2 NAD 1927

€3 NAD 1927 (CGQTT)

€3 NAD 1927 (Definition 1976)
S

€3 NAD 1983 (2011)

() NAD 1983 (CORS96)

() NAD 1983 (CSRS)

() NAD 1983 (NSRS2007)
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Current coordinate system:

GCS_Morth_American_1983 -
WEID: 4269 Autharity: EPSG

Angular Unit: Degree (0.0174532925199433)
Prirme Meridian: Greenwich (0.0}
Datum: D_Morth_American_1933
Spheroid: GRS_1930
Semimajor Axis: 6378137.0
Semiminor Axis: 6356752, 314140356
Inverse Flattening: 298, 257222101

Hit Next, and Next again to bypass having a Vertical Coordinate system, and then Finish to
complete creating the Feature Dataset, leaving the tolerance information at the default values.

E5 Home - Giswr2013\EB:2
£ Ex2Data

= B Seln
= _# SanMarcos
ﬁ BaseData

This BaseData feature dataset within the SanMarcos geodatabase will hold the data that you
create for the San Marcos Basin.

Selecting the Watersheds in the San Marcos Basin

Let’s zoom into the San Marcos basin.

We want all the HUC12 subwatersheds that lie within the San Marcos subbasin, which has a
HUCS value of 12100203. These are the first 8 digits of the HUC12 identifier



Open the Attribute Table of the Watershed Boundary Dataset (WBD12)

Table [
H- B
WEBD12 x
States HUC12 Hame HUType | HUMod ToHUC HonCc -
b L& 120100040302 | Bushneck Bayou = ] 120100040303 i
LA 120100040303 | Castor Bayou = ] 120100040305
L& 120100040304 | Wallace Creek-Grand Cane Bayou = RIE] 120100040305
L&, 120100040305 | Canadian Bayou-Grand Cane Bayou = M 120100040307
LA 120100040306 | Clement Creek 3 ] 120100040307
L& 120402010400 | Johnzon Bayou-Starks South Canal F GCLE TF [ OCEAM
LA 120100050402 | Pearl Creek 5 ] 120100050403
LA 120100050301 | Bridge Creek 3 OF 120100050505
LA 1201000320702 | Hoosier Creek = 1] 120100050705
LA 120100050703 | Cypress Creek 5 ] 120100050705
LA 120100050303 | Brushy Creek = ] 120100050905
LA 120100050304 | Bess Branch-Long Slough = 1] 120100050905
L& 120100040604 | Spring Branch-Bayou La Mana = RIE] 120100040807
LA 120100041001 | Megreet Creek = ] 120100041002
LA 120100050101 | Mill Creek 3 ] 120100050102
LA 120100050102 | Toro Creek s ] 120100050103
LA 120100050103 | Midkiff Creek-Toro Bayou 5 ] 120100050105
LA 120100050104 | Mambry Creek 3 ] 120100050105
LA 120100020105 | Skinner Creek-Toro Bayou = 1] 120100050106
L&, 120100050106 | Beaver Creek-Toro Bayou s Idr 120100050403
LA 120100050301 1vvest Anacoco Creek = A 120100050305 v
4 m 3
T 1 v w E {0 out of 4158 Selected)

At the top left corner of the Table, click on the Select by Attributes tool

Table

] = - | e

B8 Find and Replace...

m % Select By Attributes...

Select By Attri

i

quEry.

Click on “HUC12” and click on the symbols to construct the entry

HUC12 LIKE '12100

[ se Select records by composing a

butes

203%'

in the selection window. Note the single quotes around the number because this is a "string"
field. This query identifies all records for which the first 8 digits are 12100203. The % is a

wildcard character. Be careful about how you do this since the form of the expression is
important. Click Apply and Close the Select by Attributes window.
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Enter a'WHERE clauze to zelect records in the table window,
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L) (=) [ ]
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[ Get Unigue Yalues | Go To:

SELECT *FROM wWEBD12 WHERE:

HUC12 LIKE 12100203%' -

Clear ] [ erify ] [ Help ] [ Load... ] [ Save... ]

[ Apply J[ Cloze ]

You’ll see that this selects 32 of the HUC-12 Subwatersheds that lie within the San Marcos basin
(one HUC-8 Subbasin). If you hit the Selected button at the bottom of the Table, you’ll see the
selected records, and also their highlighted images in the map.
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b | 177.983997 | TX 121002030104 | Little Blanco River s H %}#ﬁmﬁ"
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95.391307 | T 121002030202 | Lone Woman Mourtain-Cypress Creek = [ ' 't-""!rﬁé'

146533457 | TH 121002030501 | Brushy Creek-San Marcos River 5 Tyl

70022819 | TX 121002030203 | Wilzon Creek-Blanco River 5 - &

4 | il | 3 oA
T = | (32 out of 4158 Selected)




Use Selection/Zoom to Selected Features:

Selection | Geoprocessing  Customize  Winc

B  Select By Attributes... 4 G
% Select By Location... I
|@ Zoom To Selected Features |

M Pan Tgo-l-mtmd Cams

¥ Statist Zoom To Selected Features

@ Clear Zoom to the selected features in

all layers

T

Close the WBD12 table to get it out of the way. Right Click on the watersheds layer (WBD12)

and select Data/Export Data to produce a

e [

new Feature Class.

1 i )

Convert Symbology to Representation...

Data k |

| < Export Data...

* Save As Layer File..,

W

Create Layer Package...

8@

Properties..,

r

Export Data

ot T AN

Save this layer's data as a shapefile
or geodatabase feature class

B

Be sure to navigate to where you established the SanMarcos geodatabase earlier and don’t just
accept the default geodatabase presented to you, which is somewhere deep in the file system that
you may never find again! Browse inside the SanMarcos geodatabase you created to the
BaseData Feature dataset and name this new feature class as Watershed and click Save. (Note
that you may have to change the Save as Type to File and Personal Geodatabase feature classes).

Saving Data lé]
Look in: ’ﬁBaseDam v] & Lf}| = 'l E| By S
Name: Watershed| Save
Save as type: [File and Personal Geodatabase feature dasses v] [ Cancel ]
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At the next screen click OK

Export Data Iﬁ

Export: | Selected features v]

Use the same coordinate system as:
this layer's source data
the data frame

(@) the feature dataset you export the data into
(only applies if you export to a feature datasetin a geodatabase)

Output feature dass:
C:Users'dtarb Scratch ' Ex2% SanMarcos gdb“Base Data \Watershed

[ oK ] [ Cancel ]

You will be prompted to whether add this theme to the Map, click Yes. In ArcMap, Use
Selection/Clear Selected Features to clear the selection you just made.

| Selection | Geoprocessing Customize

B select By Attributes. ..
&] Select By Location...

'

1 A

Hf

@8 Zoom To Selected Features
&E Pan To Selected Features
¥ Statistics...

| (]  Clear Selected Features

Interactive Selection Method 3

Selection Options. ..

P B N e e )

And then Zoom to Layer to focus in on your selected Watersheds. You can click off the little
check mark by the WBD12 layer so that you just see the selected watersheds displayed. Change
their symbology so that they are colored green if necessary. Watersheds are always green!
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Open the attribute table for Watershed. Note that it has 32 records that give information for the
32 watersheds in the San Marcos basin. Lets make our basin display a bit more interesting. Lets
figure out a way to symbolize the HUC10 watersheds a different color. If you look in the
Watershed table there is no field (column) that easily uniquely identifies HUC10 values so lets
create one. Click on the top left corner of the Table and click on Add Field

Tahble
ERERLL

B8 Find and Replace..,

|

B Select By Attributes,.,

a1

@ Switch Selection
[ SelectAl

" raarea,

ur

=]
Sha

Arra

Add Field
Adds a new field to the table.

=

T—=—""T=T= 10 %=

Create a new field named HUC10 with Type Long Integer.
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[ Add Field ==

Name: HUC10

Tope: Long Integer v]

Field Fropertiez

Aligs
Al MULL alues Yes
Default Value

[ Ok ][ Cancel ]

Now for the real trick! We need to compute values in this field that are the HUC12 values with
last 2 digits truncated. Right click on the header of the HUC10 field in the table and select Field
Calculator.

x

_Area HUC10 -

016644 | =Mull= Sort Ascending
005969 | =Mull=
012627 | =Mull=
009201 | =Mull= AdUEHEEd Scur‘ting...
013662 | =Mull=
006545 | =Mull=

Sort Descending

SUMMmarize...

¥ Statistics...

§ Field Calculator

- Populate or update the walues of
Freeg this field by specifiying a
calculation expression, If any of
X Delel the records in the table are

currently selected, anly the walues
& FProp of the selected records will be
calculated.

Click Yes to acknowledge the warning. Specify the Python snippet int( 'HUC12!)/100 in the
codeblock.
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Field Calculatar

Parser
(71 YB Scripk

Fields:

(@ Python

Tvpe:

Areafcres
Areasgkinn
Skakes

HUC 12
lame
HUType:
HIJMod
ToHUC
MonConkribukingAcres

v @) Mumnber
(7 Skring

(71 Datke

m

HUC10 =

about caloulating

[] show Codeblock:

int(IHUC12 13/ 100

fields

Funckions:

.conjugatel)

.denominator)

Jimagi)
numerakar)
feal)

.as_integer_ratiol)

frombex)
Jex
Jis_jnkegeri)
rnath. acos( )
makh, acoshi )

math.asin!: f,l

»

[ m

-

HUEEDE

s

[ Clear ] [ Load... ] [ Save. .. ]

[

ok | |

Cancel ]

Note that int is the Python function to convert a string to an integer and the /100 truncates the last
two digits. Click OK. After a bit of calculation your HUC10 field should have 10 digit HUC

values in it.
Table O x
Wfgtershed ks
HUType | HUMod ToHUC HonContributingAcres HonContributingSqKkm Shape_Length | Shape_Arga HUC10 -
= [ 121002030201 1} 1} 0528495 0016684 | 1210020301 i
= Pk 121002030201 1} 1} 04532665 0003589 | 1210020301
= [ 121002030203 1} 1} 0.769651 0.01 2687 | 1210020302
=S kA 121002030204 a a 0.554952 0.009291 [ 1210020302
= [ 121002030502 1} 1} 0.701589 0.013682 | 1210020305
=S kA 121002030204 a a 0410193 D.DDESls 1210020302 -
4 | 1
oA Y E {0 out of 37 Selected)
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While we are here lets also create a HUCS field and calculate it using the Python snippet the
Python snippet int( 'HUC12!)/10000. Once this has done you can close the table to get it out of
the way. You can always reopen it at any time to look at attribute values.

Right click on the Watershed feature class, and select Properties/Symbology. Select Categories
Unique values and use HUC10 as the Value Field, hit Add All Values to give each HUC10
watershed a different color. Hit Apply and OK to get this color scheme applied to the map.

#

Layer Properties

| General I Source | Selection I Diapla_l,ll Symbalogy | Fields I Definition Eueny I Labels | Joins & Helatesl Timne I HTE

Show:

Features

Categories
b Unique values
Unique waluesz, marny
i Match ta aymbolz if 2

Quantities

Charts

Multiple Attributes

4 i | 3

Draw categones using unique values of one field.

Walue Field Calar Ramp
HUC10 - -
Symbol - Value Label Count
<all ather values: <all ather values: 1]
<Heading> HUC10 2
12100203M 12100203071 ]
1210020302 1210020302 5
1210020303 1210020303 a
1210020304 1210020304 10
1210020305 1210020305 4
| Add Al Waluez | l.fi‘-.gld\;"alues... ] Remove [ R emove &ll l [ Advanced *]

You should get this nicely colored map of the watersheds and subwatersheds of the San Marcos

basin.
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Notice that the 32 HUC-12 subwatersheds have been grouped into five watersheds within the
San Marcos subbasin (I am here using the Watershed Boundary Dataset nomenclature to refer to
the drainage area hierarchy in its formal sense).

Select the Identify tool, go up near the top of the San Marcos Basin, and click on one of the
HUCI12 subwatersheds. You’ll see its attributes pop up.

Identify O x
Identify From: <Tap-maost layer> ﬂ
=] Watershed i
.. South Fork Blanco River-Blanco River i
B
NEIA Locakion:  -98.624684 30.099259 Decimal Degrees =
Field Walue i
SourceFeaturelD =nullz=
Boerne LoadDate 1/18/2013 7:09:02 AM
Coapl GNIS_ID <nullz=
Hul | Areadcres 26915
2| Areasgkm 108,921237 E
. Skates T
= HUC12 121002030101
Marne South Fark Blanco River-Blanco River
HUTwpe S
HUMiad MM -
4 1l }
C* = o Tdentified 1 featiire

Use File/Save As to save your map file as Ex2.mxd with the new information that you’ve
created (and to keep it distinct from the Map Document Region12NHDPIlus.mxd opened from
ArcGIS Online).

Where is My Stuff?

Right click on Watershed and select Properties and select the Source tab. Notice that this
Feature Class you created is in the BaseData Feature Dataset in the SanMarcos.gdb
Geodatabase in the location where you created it. It comprises Simple Features (no topology),
that are Polygons (have X, Y values) but have no Z values or M values which deal with elevation
and measure, respectively, that we’ll encounter in a later exercises. It has a Geographic
Coordinate System using the North American 1983 datum. You’ll learn more about these
shortly also.
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=] Wisible

Coordinates have £ values:
Coordinates have measures:

£ Watersl =
< | B Copy
Hucl ¥ Remove
[J1210( 2 Open Attribute Table
11210 Joins and Relates
1210
Slllﬂ &* Zoom To Layer
1o Data Source
=3 Basema Visible Scale Range
=
Data Tvpe:
- i Use Symbol Level
=1 Mot Vis se Symbol Levels Database:
e, LD ML .
& VIBLAY Selection Feature Dataset:
Label Features Feature Class:
Feature Type:
Edit Features GEDmEtr':." T':."I:IE:
“4g Convert Features to Graphics...
Convert Symbology to Representation...
Data
. Save As Layer File...
i~ Create Layer Package...
||'jr Properties...

I

Layer Properties

Display the properties of this i

Geographic Coordinate Swystem;

File Gendatabase Feature Class
Cisers\dearblEx 2\ SanMarcos,. gdb
BaseData

Wakershed

Simple

Palygon

Mo

Mo

aC5_Morth_American_1983

Right click on WBD12 and select Properties and select the Source tab. Notice that this is
stored in a folder in the C:\users\username\Documents\ArcGIS\Packages ... location where

ArcGIS places data for packages that it downloads.

Data Source

Data Twpe:

Database:

Feature Class:

Feature Type:

Geametry Type:
Coordinates have 2 values:
Coordinates have measures:

Geographic Coordinake Sysken:

Daturm:
]

I

File Gendatabase Feature Class

C:Usersidearbi Document sl aroGI S Packages\Region 1 2

WEBD12
Simple
Palyaon
Mo

Mo

GCS_Marth_American_1933

D_Markh_american_1953

m

I

[ Set Data Source, ..

You should be aware of this to manage the space on your computer or move to another computer
and have access to the same data.

Creating a San Marcos Basin Boundary

It is useful to have a single polygon that is the outline of the San Marcos Basin. Click on the
Search lﬁ button in ArcMap and within the Search box that opens up on the right hand side of
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the ArcMap display, click on Tools and then type Dissolve. You will see the system gives you
several options. Select Dissolve (Data Management)

Search +
@ o | 2| v [Local Search

ALL Maps Ciata Tools Images
|di55|:ulwe| Q,

Any Extent -

Search returned 7 items Sort By -

#, Dissolve (Coverage) (Tool)
Creates a new coverage by merging adja...
toolboxeshsystem toolboxes\coverage tool...

#,, Dissolve (Data Management) (Tool)
Aggregates features based on specified at...
toolboxeshsystem toolboxes\data manage...

"’\% Dissolve Network (Network Analyst) (...
Creates a network dataset that minimizes ...
toolboxeshsystem toolboxes\network anal...

You’ll see a Dissolve tool window appear. You can drag and drop the Watershed feature class
from the Table of Contents into the Input Features area of this window. Click on HUCS8 as
your Dissolve_Field. (Recall that the HUCS field was created above.) This means that all
Watersheds with the same HUC8 number (12100203) will be merged together. Set the output
Feature class Hit Ok to execute the function. Notice that the Output Feature Class is being set
automatically to go to a default geodatabase location

’ "(Q Dissolwe El@

Inpuk Features

|"-.I'l.-"atershed ﬂ

Cukput Feature Class
i sersidearb DocumentstarcalSt Packages\Regionl 2wshed_BA74616F-4FFD-4F79-B169-7C02E030¢

m

Dissolve_Field{s) {optional)

] HuMad -
[ ToHUC

[] MonContributingAcres
[ MenContributingSagkm
[7] shape_Length

[7] shape_area

[] HuC10

HLICS

m
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There’ll be no apparent activity for a while and then you’ll see some blue scrolling text at the
bottom right and a pop up indicating completion and the Watershed_Dissolve will appear.

Let’s put this new feature class into the SanMarcos geodatabase and call it Basin. Right click on
the Basin feature class and select Export Data

3 Visible Lbj N ational Stat’s Park 4z
2 Watershed_Dissple=1 = o
O B Copy
2 Watershed X Remove 512 m
[Cl<all otherval ]  Open Attribute Table
HUC_10 Joins and Relates 4
[]1210020301

> Zoom To Layer

11210020302 | ¥

[11210020303

[11210020304 Visible Scale Range >
! (11210020305 Use Symbol Levels
3 Basema
s 2 Selection »
-] Not Visible
% WBDWatershed Label Features
ww vvatersned

Edit Features >

wersal
City., Scherlz

Convert Symbology to Representation... Guadalupe
{ onverse

5g  Convert Features to Graphics...

' Data »

> Save As Layer File... |'\;>’ Export Data...

&> Create Layer Package...
ot 24 J Export Data

[ P rties...
G Propedties Save this layer's data as a shapefile

] - E] Vig or geodatabase feature class

Name the new feature class Basin

P ]

Export Data @

Export: | All Features - ]

IJse the same coordinate system as:
this layer's source daka
the data frame

(@) the Feature dataset you export the data inko
{only applies if wou expaort to a feature dataset in a geodatabase)

Cukput Feature class:

C:wU sershdtarbyE »245 anhd arcos. gdbB asel ata\B asirl

(4 ] [ Cancel
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Note that this could have been done more efficiently by just directing the output of the Dissolve
tool to the BaseData feature class, but | wanted to show you the export data tool.

Lets alter the map display to make the Basin layer just an outline. Click on the Symbol for the
Basin

Basin layer I and select Hollow for the shape, Green for the Outline Color and 2 for the

Outline Width.

Symbol Selector

oo
v| Q @ 24 Current Symbal

Search: () all Styles (") Referenced Styles

ESRI

Green Blue Sun Fill Colar: E

Cutline Width:
Cutline Color: E
Hollow Lake Rose

And you’ll get a very nice looking map of the San Marcos Basin with its constituent subdrainage
areas. Let’s also remove the Watershed_Dissolvel and WBD12 feature classes since we don’t
need that any more in our map display. Right click on that feature class and select Remove

2.3

#» Watershed_Dissnheel Mo | " LA
O Bl Copy

&% Watershed | X FRemove
[J<all other

HUC_10
1210020301, Rermove layer from data frame

Remove
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& Ex2.mxd - ArcMap [a=s |

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DB% @% Ca) & - | 1:916079 v k:mﬂ §m=
RAQ@ 3 ill«= K-TIK@  B2NDR0 R
Table Of Contents ax _339'm

=2 [55] s I
- 3 {_(_/—]EL J P edém al e Fravis

Falls s
=) Visible Lbj N ational St 41 Austin

€ Basin E 2 Hikt 2
a
€ Watershed M 2
[l <all other values>
HUC_10
[11210020301
11210020302
[11210020303
311210020304
[11210020305 = !Hx ;:'17’”
&5 Basemap Comal
=) Not Visible -
&» WBDWatershed %) Camp
Bullis

Ranch Unit

Guadalupe

39 m

Universal
(hment
yon St City, Schertz

| Area
Converse

Right click on the Basin feature class and open its Attribute Table. Notice that the Basin feature
class has only one Polygon and it is identified with the HUC8 = 12100203, which is the 8-digit
number all the HUC12 subwatersheds had in common.

When this table first opens you might see fewer than 8 digits in the HUCS Field.

Table

Basin

| | oBJECTID* | Shape* Shape_Length | Shape_area
1210020 4. 405801 0.32871

|| 3 1 | Palygon
|

This occurs if the column display is too narrow. You can click between the headers to make it
wider. This is an effect to be alert to because it is not obvious that the number you are
seeing is wrong.

Tahle

SRR L

Bazin

| | oBJecTiD* | Shape* HUCE | Shape_Length | Shape_Area
C 1 | Polvgon 12100203 4 405501 0.32871
|

Save your ArcMap document to the file Ex2Basin.mxd. Note that this is a different name than
used earlier, so you can retrieve the former configuration or this one separately.

21



Click on the Catalog window in ArcMap and navigate to your BaseData feature dataset. Notice
how you’ve now got the Watershed and Basin feature classes that you’ve just created stored
inside it.

= B3 Ex2
=3 SanMarcos.gdb
=] ﬁ BazeData
[E Basin
[ wiratershed
@] Ex2.rrxd
Q| Ex?Basin.mxd

To be turned in: Make a map of the San Marcos basin with its HUC10 and HUC12 watersheds
and subwatersheds. How many HUC10 and HUC12 units exist in the San Marcos Basin?

Soil Information for the San Marcos Basin

Now, we are going to use some of the new data services to find some soil properties of the San
Marcos basin.

In ArcCatalog, select Add GIS Server and accept Use GIS Services

= Gz Home - Ex2\Soln
= 3 SanMarcos
=] ﬁ BazeData
[E Basin
[E] Watershed
Q| B2
el What would you like to do?
Q| Ex2Basin
exZbasin
5 Folder Connections
&I Toolboxes () Publish GIS services
fJ Database Servers

£ Database Connections (7 Administer GIS server
= B3 GIS Servers

&3 Add ArcIMS Server
H3 Add WIS Server
3 Add WMS Server
& Add WMTS Server

@) Use GIS services

For the server URL use http://landscape2.arcgis.com/arcgis/ Enter your ArcGIS Online User
Name and Password and hit Finish. (Note that on earlier versions of ArcGIS you may need to
include the word services in the URL http://landscape2.arcgis.com/arcgis/services.)
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http://landscape2.arcgis.com/arcgis/
http://landscape2.arcgis.com/arcgis/

' General @

Server LRL: http:/flandscapez. arcgis.com/arcgis

ArcGIS Server: hekpe [ fgisserver, damain, cam: G080, arcgis

Authentication (Cptional)

dser Mame: YDurESRILIserNamB|

Password: (21T L)
Save Username/Password

Abouk AroalS Server conneckions

If you click on the + sign on the service that appears, you’ll see an entry for

USA Soils_Available Water_Storage. This is a data layer derived from USDA SSURGO that
shows the amount of the soil volume that is available for water storage. What we will be using
are data for the top 1m of soil and the results are reported in cm, so 10cm means that in the top 1
meter of soil, 10% of the soil volume is available for storing water between the wilting point and
field capacity of the soil, which are the lower and upper limits of the soil water storage that is
available to vegetation through their roots.

= 7 arcgis on landscape.arcgis.com_443 (user)
B usa_al_Federal_Lands
H vsa_BLM Lands
@ U5A_Coal_Bed_Methane_Basins
HB Usa_critical_Habitat
@ USA_Evapotranspiration
8 vsa_Flood_Risk
B usa_Historic_Sites
@ Us4s Land_Surface Forms
@ UsA_Mative_fmerican_Lands
i vsa_nLCD 2006
Hi§ vsa_NLCD Landscape
1 vsa_nPs_Lands
1 vsa_oil_shale_Basins
B vsa_pipelines

[ USA_Soils_Available Water_Storage
M Usa_Soils_Bedrock_Depth
ﬂ U5A_Soils_Crop_Production

Drag the USA_Soils_Available_Water_Storage layer into your map and you’ll see it shows up
with a nice blue color where more blue means more avaialable water storage, and vice versa. In
the Table of Contents click off the Watershed layer, so that you only have the Basin displayed
over the soil water data.
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Table Of Contents a1 x
YRR AN

List By Drawing Order

Layers are listed by drawing order.
Drag and drop to change drawing
order, Right-click layers for more
commands. Click a symbol to
change it.

[11210020302

[11210020303

[11210020304

[11210020305

- [0 WBDWatershed
O

E3 USA_Soils_Available_Wate
= Basemnap

+ Bl World_Topo_Map

Click on the Identify tool , and in the resulting display select
USA_Soils_Available_Water_Storage as the Layer to be Identified, and click around the map.
The Pixel value is the Available Water Storage value, in this example, 24 cm, which means that
about 24% of the soil volume could be filled with water that is accessible to vegetation. Notice
the striking spatial pattern of this soil characteristic.

i ™
Identify O =
Identify from: |4 USA_Soils_Available_Water_Storage |
=1 USA_Soils_Available_Water_Storage
24
‘... Soil_MapUnit_US_SSURGO_2010_AvailWirStor\Wa
[]1]

Location: -98,345649 30.020652 Decmal Dearees =
Field Value
Piscel 24

Color Index 24
Color(a,r,a,b) 255,161,192,225

In order to do the next computation, you must have the Spatial Analyst extension of ArcGIS
active. Click on Customize/Extensions and make sure that Spatial Analyst is checked on
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Customize | Windows  Help

Toolbars v gpu _
| Extensions... |
] Extensions
Select the ArcGIS Desktop

extensions you want to use,
Extensions provide extended
capabilities and usually require
that you have a license to use
them. The dialog lists the
w="m  extencions that are currently
installed on your system and
which work with the application
you are currently using.

Extensions

Select the extensions you want to use.

----- 30 Analyst

----- O ArcScan

----- [0 Geostatistical Anahyst
----- [0 Metwork Analyst

----- [0 Publisher

----- [0 Schematics

-----

----- [0 Tracking Analyst

Next, click on the Search I% button and use Search to identify tools for Zonal Statistics and

select Zonal Statistics as Table tool.

Search

(W]

1-L.|::

id = |Local Search

ALL Maps Ciata Tools Images

|z::|nal statistics Q

Any Extent -

Search returned 2 items Sort By «

#,, Zonal Statistics (Spatial Analyst) (Tool)

Calculates statistics on values of a raste...
toolboxes\system toolboxes\spatial analys...

"“\% Zonal Statistics as Table (Spatial Anal...
summarizes the values of a raster within t...
toolboxes\system toolboxes\spatial analys...

Choose Basin for the Input Feature Zone, leave HUCS as the Zone field, and put
USA_Soils_Available_ Water_Storage as the Input value raster. What this tool does is to
summarize the statistics of the soil water storage for the whole San Marcos Basin (HUC8 =
12100203). Let the output table go to the Default Geodatabase since we really don’t need to

retain it, just get data from it.
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"E\\, Zonal Statistics as Table E'@

Input rasker or fFeature 2one data

Basin j EI
Zone field
HUCE -

Input walue rasker -
| I _Snils_fwvailable_fater_Storage j @
Cukput kable -

Cisersidearbl Document s\ ArcGlSiPackages\Region 1 2Wshed _BA74616F-4FFD-4F79-B169-7C0ZB030¢ E;-

B

| lgnare Mal ata in calculations [optional]

Statistics tvpe (optional)
ALL -

The resulting table ZonalSt_Basinl shows that there are 3,885,784 (Count) soil cells in the
basin, whose area is 3497205600 (Area) square meters or 3497.2 square kilometers, available
water storage varies between 0 (Min) and 28 (Max) cm with a mean (Mean) of 14.39 cm and a
standard deviation (Std) of 8.69 cm. Very cool!

= B3 Chlserstdtarb\Documen| | [ Table o x
= [ Edwards =
= 3% B
= 3 ChUsersidtarbi\Documen| | £onalst_Basind s
E Zonal3t_Basinl OBJECTID * HUCS COUHT AREA MIH | MAZ | RAHGE MEAH 5TD SUM VARIETY

3

=

1210020 3883754 | 3497205600 a 28 28 | 143921597 | 3659065 | 5592497 29

7 World_Topo_Map

Note: In case you are curious (as | was) about how the area was evaluated correctly in meters
when the map units are geographic, it is determined from the cell size and number of cells in the
USA Soils_Available_Water_Storage grid. The calculation 3885784 * 30 * 30 results in the
Area above.

Save your map as Ex2Soils.mxd.

To be turned in: Make a map of the soil water storage variation over the San Marcos Basin.
Discuss the spatial pattern of soil moisture storage that is shown in your map. Why is it like this?
If the area of the basin is 3497.2 square kilometers, what volume of water (km®) could be stored
in the top 1m of soil in the San Marcos basin and be available to vegetation?

Obtaining the San Marcos Flowlines

Now, let’s get the NHDPIlus flowlines for the streams in the San Marcos basin from a dynamic
map service. Repeat the same steps as before to Add GIS Server, except that this time enter
http://landscapel.arcgis.com/arcgis as the Server URL.
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http://landscape1.arcgis.com/arcgis/

= 4F arcgis en landscapel .arcgis.com_443 (user)
£ Teols

@ USA_Active_Cuaternary_Faults
Usa _all_Fed_Lands
UsA BLM Lands
US4 _Coal_Bed_Methane_Basin
US4 Critical_Habitat
Usa_Earthquake Risk
Us4_Flood_Risk
Usa_Geology_Units
LS4 Historic_Sites

=1} USA_NHDPIusV2

B Usa MPS Lands

EHEHEHEHEHEHEHE HE HE

Drag the USA_NHDPIlusV2 service into your map. Click Close to the Geographic Coordinate
System Warning. Initially you don’t see anything because the NHDPlus data only show up when
you zoom in. Switch the Table of Contents to List by Drawing Order.

Q Ex2Soits i - Archap I

File Edit View Bookmarks Insert Selecti

EE=~ = B x> b

B M@ ikl hed - |
Table Of Contents i
£ =i lawers

List By Drawing Order

Layers are listed by drawing order.
Drag and drop to change drawing
arder, Right-click layers for more
commands. Click a symbol to
change it.

L e i L e

Drag the USA_NHDPIusV2 entry in the Table of contents above the Watershed layer and turn
the Watershed layer on. Make the ArcMap display as large as possible on your screen.
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= £ Layers
B B Basin

B B USA_NHDPlus\2

Sinks

MHD Waterbodies
MHD Areas

MHD Streams Mean &)

HUC10
11210020301
[]1210020302
[]1210020303
[ 1210020304
[ 1210020305

= O Edwards

] o~
[ USA_Sails_Awailable_Wats
O Morld_Topo_Map

Now you can see the streams over the basin. Zoom into the downstream end of the upper end of
the basin indicated by the red arrow.

Click on the Identify button with NHD Streams Mean Annual Flow as the layer to be queried,
and click on the Blanco River as it just enters the green area (your colors may be different) ie
after the junction of the two branches upstream (red circle). You’ll see that you identify some

characteristics of the Blanco River itself.

*,
Identify

| Identify from: | WHD Streams Mean &nnual Flow

M= MHD Streams Mean Annual Flow

&M
Location: -95.243612 30.048679 Decimal Degrees -
Field Yalue
OBJECTID Tl
- | ComIl 1625215
GMNIS Mame Blanco River
Length (km}) 1.737
Reach Code 12100203000095
Flaw Direction with Digitized
waterbody comid i}
FeatureType StreamRiver
| Feature Code Stream/River: Hwdrographic Category
Shape_Leng 0.017351
Enabled True
Skream Lewvel 5
Stream Order 3
From Mode A30014337
To Mode 630014340
Arbolate Sum 284,296

" | Nivarnanre

Mnb mark oF & divernenre

4 | i

Identified 1 feature

r__/—/'
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Scroll down further in the identify window and you’ll see more characteristics of the Blanco
River at this location. Catchment refers to the local drainage area around this particular stream
reach. In this instance, the Catchment Area is 3.05 km?, the mean annual Temperature is
19.2°C, and the mean annual Precipitation is 912mm. Now, for the upper Upper Blanco River
watershed upstream (including this local catchment area), the Total Drainage Area is 618.96
km?, and the mean annual flow (Gage Adjusted Flow E) is estimated to be 68.13 cubic feet per
second. There is a long story behind these various flow estimates (A, B, C, D, E) that we’ll
discuss later in the class. This is actually pretty useful information because we can start to get a
sense of how much water we can expect to have in this river, what uses that can support, and so

on.

Idemtify O x
Identify From: MHD Strearns Mean Annual Flow |
=+ MHD Streams Mean Annual Flow
M E oo River
(=11
Location: -95,243612 30.048679 Decimal Degrees =
Field Yalue -
Total Drainage Area SgkM 6158.9606
Divergence Drainage Area SgkM 6158.9606
lodel Flow & 30.822
Yelociky Flow & 1.28519
Incremental Flow & 0.15739
Model Flow B 30.822
YelocityFlowE 1.28519 L
IncrementalFlowe 0,15739 ]
flodel Flows 62,909
Welocity Flow C 1.3433
Incremental Flow C -12.32877
Withdrawal Flove D B2.909
Yelociky Flaw D 1.3433
Incremental Flow D -12.32877
Gage Adjusted Flow E 63.137
wYelocity Flow E 1,35001
Incremental Flow E -7.10095
Catchment Temperature 19.285869
Zatchment Precipitation Q12,3553
Zatchrment Evapokranspiration 094, 71168 i
;I : § - : : ITr - I

Identified 1 feature
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The National Map also has web services that are useful. Repeat the steps used earlier to Add a
GIS Server with URL http://services.nationalmap.gov/arcgis/. For this service you can leave the
password blank.

=l (F arcgis on services.nationalmap.gowv {user)

| £ Tasks

# 3 Utilities

[ WFS

Q Alaska_acquisition

ArcticsDI_US
Elewvationfwailahility
geonarnes
qonuits
map_indices
MEDLI MCE_Proto
MEXRAD Mieather
nhd
selectable_palygons
structures
L THRA_Blank_L=
[ THM Wector_Fills_Large

EEEEEEEEEEE

Drag nhd on to your map. Click close to the Geographic Coordinate System Warning. Expand
the table of contents.

- [ Nl
—— Watershed Boundary Dataset
] 2-digit HU
l—g 4-digit HU
l—g f-digit HU
+-[] 8-digit HU
+—f] 10-digit HU
l—g 12-digit HL
-] High Resolution
+—[] Point
+—[] PointEvent
+—[] Flowr Direction
[ Waterbody
v Area
'!'_E Flowline - Large Scale
Jlf— Floweling - Small Scale
alf—ﬂ Line

Note that some layers are grayed out as the layers to display have been set based on zoom level.
Zoom to the Watershed Layer. You should see the HUC 10 layers from the nhd version of the
Watershed Boundary Dataset. The WBD12 layer that was provided with the map package at the
start of this exercise only holds information about HUC12 watersheds. To obtain the names of
the HUC10 watersheds use the identify button with 10 digit HU as the layer to Identify from.
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http://services.nationalmap.gov/arcgis/

BERE (11T St
L 12090206021

.Y

HUC i,

e 1h
V1200030204 N -

. Aziowor, |

i b Identify

~_ Busaun
TUiz0o020008 . ¢

| E-10-digit HU

i
T

‘- Upper Blanco River

12100 Pt
| Identify from: o

3]
Location: -98.518571 30.118284 Decimal Degrees L)
Field Yalue
QOBJECTID 14705
Shape Polvgon
| LOADDATE  &/8/2012 12:33:19 PM
| STATES Tx
Shape_Length 1,375071
Shape_area  0.057619
GAZ_ID hul
©| AREA_ACRES 152175.77055
AREA_SQKM  615.535955
S| HUC_10 1210020301
HI_10_MAME  Upper Blanco River
HJ_10_Type  Standard
= | HU_10MOD WM
L | THMID 12028

. Ty, Identified 1 feature

- '-'_/\— ) ™,
CHUCTI: > ¢
12090205 g
Jrag9a0ses 5%,

. HUCI®
© T 121002030

HU

You can see that the name of the uppermost 10 digit HU is Upper Blanco River. You can also
see that its area in square km corresponds to the drainage area for the stream we saw leaving this

watershed.

If you zoom in really close with the nhd layer displayed you will see that it has detail on flow
directions and whether streams are perennial, intermittent or ephemeral. Pretty impressive!
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é—g Flowdine - Large Scale ) -"' _H""- "'-_

FType, FCode /’. i “"‘\_ = l\
~ Perennial f — I
— Intermittent | / 1 d “""-- \L

— Ephemeral 5

— Artificial Path ; ; {,
Canal Ditch \ \ E

— Coastline : - &

— Connector C )

— Pipeline

— Underground Conduit

[ Flowline - Srnall Scale

=[] Line

U8, NMHDPusW2

[ Einks o~

-] MHD Waterbodies

-W MNHD Areas

- MHD Streams Mean Annual Flow --"'_1 s
“iatershed l-l"\w'./’Lﬂ
[ <all ather walues = o
HUC10 (o

11210020301 R
[ 110020302 RN Dé
a

L]
——

HUCI12-
121002030101

m

()12 10020303

Now let’s create a map and do some summarization of watershed attributes. Right click in the
grey area at the top of ArcMap to the right of the menu bars. Open the Draw Toolbar

I 0 Analyst

m Windows  Helg Advanced Editing
| Toolbars 2 Anirnation
Extensions... Apltilities
Add-In Manager... Arc Hydro Groundwater Toolbar
Customize Mode... ArcScan
Style Manager... COGo
ArcMap Options... Data Driven Pages
_ i " = Data Frame Tools
, ,-"-r Distributed Geodatabase

And select a Callout tool
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Drawing~ K (=) %5 [ ~| A v| 0] Adal
{ IS A Text

o LT % splined Ted

NN F/’ &= Label

W (. A ).-\.__"
So/YTETT 5 [B3 Callout ¢y

I T S s

it R L A Callout

i Add text with a callout box or
7 Y, leader line,

™,

Zoom to the Watershed layer and click somewhere in the Upper Blanco River watershed and
drag the callout away to create a connection with that point. Type in Upper Blanco River as the
text. Do the same for the other four HUC-10 watersheds. Turn off the nhd layer from the
national map to create a map like this.

Save your map document as Ex2Flow.mxd

WY 77 F A ] o g oy
S I ] 3| \ \
. { J

N
;‘-.:@L

Zoom into the outlet of each of these five watersheds and query the attributes of the NHDPlus
flowlines.

To be turned in: Make a map of the five HUC-10 watersheds. Prepare a table that shows for the

five watersheds, the watershed Name, the Total Drainage Area at its outlet, and the Incremental
Area that results from this Watershed alone. Determine the Mean Annual Flow, Temperature
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and Precipitation at that location. Compute the Mean Annual Flow per unit of Total Drainage
Area in units of mm, and compare that to the Precipitation. Discuss your results.

Creating a Point Feature Class of Stream Gages

Now you are going to build a new Feature Class yourself of stream gage locations in the San

Marcos basin. | have extracted information from the USGS site information at
http://waterdata.usgs.gov/tx/nwis/si

SitelD SiteName Latitude Longitude DASgMile MAFlow
08171000 Blanco Rv at Wimberley, Tx 29° 59' 39" 98° 05' 19" 355 142
08171300 Blanco Rv nr Kyle, Tx 29° 58' 45" 97° 54' 35" 412 165
08172400 Plum Ck at Lockhart, Tx 290 55' 22" 97° 40' 44" 112 49
08173000 Plum Ck nr Luling, Tx 290 41' 58" 97°36' 12" 309 114
08172000 San Marcos Rv at Luling, Tx 29° 39' 58" 97°39' 02" 838 408
08170500 San Marcos Rv at San Marcos, Tx 29° 53' 20" 97°56' 02" 48.9 176

(a) Define a table containing an 1D and the long, lat coordinates of the gages

The coordinate data is in geographic degrees, minutes, & seconds. These values need to be
converted to digital degrees, so go ahead and perform that computation for the 8 pairs of
longitude and latitude values. This is something that has to be done carefully because any errors
in conversions will result in the stations lying well away from the San Marcos basin. | suggest
that you prepare an Excel table showing the gage longitude and latitude in degrees, minutes and
seconds, convert it to long, lat in decimal degrees using the formula

Decimal Degrees (DD) = Degrees + Min/60 + Seconds/3600

Remember that West Longitude is negative in decimal degrees. Shown below is a table that |
created. Be sure to format the columns containing the Longitude and Latitude data in
decimal degrees (LongDD and LatDD) so that they explicitly have Number format with 4
decimal places using Excel format procedures. Format the column SITEID as Text or it
will not retain the leading zero in the SitelD data. Add the additional information about the
USGS SitelD, SiteName and Mean Annual Flow (MAF). Note the name of the worksheet that
you have stored the data in. | have called mine latlong.xlsx. Close Excel before you proceed to
ArcMap.

SitelD SiteMName Latitude Longitude LatDeg LatMin LatSec LongDeg LongMin LongSec LatDD  LongDD  DASgMile  MAFlow
08171000 Blanco Rv at Wimberley, Tx 29° 59' 39" 98® 05' 19" 29 59 39 98 5 19 299942 -98.0886 358 142
08171300 Blanco Rv nr Kyle, Tx 29° 55" 45" 97° 54" 35" 29 58 45 97 54 35 299792 -97.9097 412 165
08172400 Plum Ck at Lockhart, Tx 29° 55" 22" 97° 40 44" 29 55 22 97 40 44 299228 -97 6789 112 49
08173000 Plum Ck nr Luling. Tx 29° 471" 58" 97° 36" 12" 29 41 58 97 36 12 296994 -97.6033 309 114

08172000 San Marcos Ry at Luling, Tx
08170500 San Marcos Rv at San Marcos, Tx

29° 39 58"
29° 53 20"

97° 39 02"
97° 56 02"

29
29

39 58
53 20

(b) Creating and Projecting a Feature Class of the Gages

97
97

39 2 29.6661
56 2 298889

-97.6506
-97.9339

838
48.9

408
176

(1) Open ArcMap and the Ex2Flow.mxd file you created earlier in this exercise. Select the add
data button | ¥ | and navigate to your Excel spreadsheet
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http://waterdata.usgs.gov/tx/nwis/si

Add Data (%]
Look in: |E|Ex2 V| 4 L3 = BN B e G

ElData
Esaln

latlong. xdsx

Double click on the spreadsheet to identify the individual worksheet within the spreadsheet that
you want to add to ArcMap (it’s a coincidence that they have the same name in this example and
that is not necessary in general).

Add Data x|

Look in: |Iat|u:ung.xls:{ V’| o dn D EEC By Bl G
25| _winm#Database
E{latlongs

Hit Add and your spreadsheet will be added to ArcMap. Pretty cool!! Its always been a struggle
to add data from spreadsheets before and it seems like at ArcGIS 10, they have gotten this right.

Table 0O =

latlong$ *
Latitude Longitude | LatDeg | LatMin LatSec | LongDeg | LongMin | LongSec LatDD LongDD DASgMile | MAFlow
»|28- 59'39" | 9BC 05 19" 29 59 39 98 5 19 | 29.994167 | -83.083511 355 142
29C 58'45" |97 54357 25 58 45 a7 54 35| 29.579167 | -97.509722 412 165
28T 55227 | 9TC 400447 29 55 22 87 40 44 | 298922778 | -57.6788898 112 49
28C 41'58"  |STCZ 812 25 41 58 a7 35 12 | 2565959444 | -97.503333 309 114
29- 39'58"  |97C 3902 29 39 58 87 39 2 | 29.85858111 | -57.850555 838 408
2953207 |STC S5 02 25 53 20 a7 55 2 | 29.888885 | -57.933889 435 176

4 | [ili | »

Now we are going to convert the tabular data in the spreadsheet to points in the ArcMap display.

(2) Right click on the new table, latlong$, and select Display XY Data
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= B Chgiswr2013\Bhlatlong

Y iatonod

= M USA NHDE B Open

Sinks loins and Relates 3
Mean 4 %  Remove
NHD W .
NHD A Data » o
[0 USA_Soils | Edit Features AW, R
[ World_Top EB Geocode Addresses... i : \l
7 Display Route Events... 1 LoLE e
7 Display XY Data... RS .
[f Propeties.. | picplay XV Data

T

Adds a new map layer based on
XY events from a table,

(3) Setthe X Field to LongDD (or Longitude), the Y Field to LatDD (or Latitude), Note that
by default a GCS_North_American_1983 coordinate system is chosen. This is correct for this
dataset. You could use Edit to change it if the coordinate system of the input data was different.

Display X Data @

#& table containing ¥ and ¥ coordinate daka can be added ko the
map as a layer

Choose a kable From the map or browse For another kable:

Sheetl$ |

Specify the fields Far the ¥, ¥ and Z coordinates:

% Field: v
¥ Field: LatDD h
Z Field: <Hones v

Coordinate System of Input Coordinates

Descripkion:

zeographic Coordinate Syskem: -
Mame: GCS_Morth_American_1983

4 S

[ show Details

Warn me if the resulting laver will have restricked Functionality

fbout adding XY data ok | | cancel |
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Hit OK, to complete it and you’ll get a warning message about your table not having an
ObjectID. Just hit Ok and and voila! Your gage points show up on the map right along the San

Marcos River just like they should. Magic.

| remember the first time | did this | was really

thrilled. This stuff really works. I can create data points myself! If you don’t see any points,
don’t be dismayed. Check back at your spreadsheet to make sure that the correct X field and Y
field have been selected as the ones that have your data in decimal degrees.

Now let’s store these points in our geodatabase as a real feature class, called Gages. Right click
on Latlong$Events (or possibly Sheetl$events) and Export Data the points to a Gages feature
class in the San Marcos Geodatabase, as you did earlier with Basin and Watershed.

£ Chgiswr2013\E2\atleng

= latlong$ Events
. Eil

B latlong$
3§ Chgiswr2013\
= [ BaseData

= Basin

O
= Waters
[=all
HU
1120
11210
11210
1120
1120
L # Chgiswr2013y
= 7 Drainage
= [0 WBDW|
(I

! ! 1 " 5
L (A N3/

Copy

* Remowve

B Open Attribute Table

loins and Relates

fy* Zoom To Layer

Visible Scale Range
Use Symbol Levels
Selection

Label Features

Edit Features

“sg Convert Features to Graphics...

Convert Symbelogy to Representation...

i C\Users\Mai

Data

B Zonalst Bz
U5A_MHDPIus
Sinks
Mean Ann

MHD Watero

. Save As Layer File..

;;* Create Layer Package...
" Properties...

|a;,> Export Data... |“:_\

MHD Areas

(% | | ] ‘

ERTE]Home - EMSoln

= 8 SanMarcos
= ﬁ BazeData
|E Basin
&) Gages
[E] Watershed

Export Data

Sawve this layer's data as a shapefile
|§ or gecdatabase feature class

Add the resulting Gages to your map and recolor and resize them so you can see them clearly.
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= L3 Chgiswr20134Ex2\Soln\ 52
= 2 BaseData
[=] Gages
el
=] Basin
o
=] ‘Watershed
[ <all other valug| |
HUC_10
11210020301
[11210020202
11210020303
[11210020204
[]1210020305 i
= 3 Chgiswr2013\B2\Region! [
= ¢ Drainage
= [0 WBDWatershed
O
= 13 C\Users\Maidment\Doci| | .
B2 ZonalSt_Basinl { . o I 7o L El N W o
= @ USA NHDPlusV2 ; A BN Ty S ol 3

Sinks A !
Mean Annual Flow : a Y
| )
NHD Areas T -
[ USA_Soils_Available_Wate |~ " . { ‘ Al \(‘

NHD Waterbodies o . ) ¥ v T - - VA -
y - ] A - e, P
® [ Werld_Topo_Ma ~ 7 oMLYy 2 — 4 Lok T T \ ) i
=0 -opo_hap L , v { A - .- Y A BN ey # Lower San Marcos River |.
L F Y b T o I, | 1

Now lets label the Gages with their Names. Right click on the Gage feature class and click on
Label Features. You’ll see some labels show up in small lettering. It can occur that some labels
don’t show up because they display where you’ve got your Watershed Callouts created earlier.
Drag those Callout boxes to another location and the gage labels will appear.

7 BaseData ||:: {i'\ i rr--—f’
e B Copy
= Basirf ® FRemove
() B Open Attribute Table
v Wat
= DE{E Joins and Relates 3
g
H ‘-J:" Zoom To Layer
112
012 Visible Scale Range 3
12
12 Use Symbol Levels
11 Selection b
Cihgiswr2013
E;g[;mrr j Label Features
rainag
= O WBD Edit| Label Features g
AL IZ‘:M 34 Con Label the layer's features
Alsers\Ma . |

To resize the labels, right click on Gage and select Properties/ Labels, and then select 12 point
type.
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Layer Properties

| General | Source | Selection | Display | Symbology | Fields I Definition Guer_',.r| Labels | Joins & Relates | Time
Label features in this layer

Method: [Label all the features the same way. T]

All features will be labeled using the options specified.

Text String
Label Field: SiteName - | Epresson..
Teat Symbol
@) Arial - IE |:I
e L RN N
L k2]
0[5
Other Options F're-defin T hyle
: 14 Ei
[ Placement Properies... ] [ Scale Range... ] 1 i

Open the Attribute Table of the Gages, and right click on the fields that you really don’t need to
see and hide them.

Sort Ascending E

Sort Descending x,‘
Advanced Sorting...

Summarize...

Statistics... L“

Field Calculator... J

Calculate Geometry... Rﬁ
Turn Field Off I

C I Lk P T

Turn Field Off

Turns this field off so it is not
=g shown here or in any other

ﬁ dialogs.

Make a display like that shown below.
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Table
T E-IR REE x
Gages x
OBJECTID * | SitelD SiteHame Latitude Longitude | DASqMile | MAFlow LatDD
1| 8171000 | Blanco Ry at Wimberley, Tx 29058 39" 95005 19" 355 142 | 29.994167
2| 5171300 | Blanco Ry nr Kyle, Tx 290 58" 45" 970 54' 35" 412 165 | 29.979167
3| 85172400 | Plum Ck at Lockhart, Tx 29055 22" 970 40" 44" 112 49| 29922775
\ 4 | 8173000 | Plum Ck nr Luling, Tx 29041' 55" a7o 36 12" 309 114 | 29.699444
i S| 172000 | San Marcos Ry at Luling, Tx 290 38" 55" 970 39' 02" 835 405 | 29666111
| 6 | 170500 | San Marcos Ry at San Marcos, Tx 29053 20" 970 56' 02" 459 176 | 29.855589
< I 5
M4 0 r m E (0 out of & Selected)
t' Gages
T T T 7 e T =

Delete the Watershed name Callouts, and add to the map the Edwards aquifer feature class
Edwards which you downloaded with the original map package. Symbolize it based on the
Aquifer field with white for 0, green for 1 and brown for 2 as shown below. The green areas in
the aquifer are its Outcrop areas where it touches the land surface. The brown areas are its
downdip area where it goes below the ground surface. I don't know what the white is.

s8ia

[ = layers
5 @ Gages

[ <all other values>
AQUIFER
oo
01
m2
= B Watershed
[ <all other values>
HU_10_NAME
[ Lower Blanco River
[ Lower San Marcos Rive
[ Plum Creek
I Upper Blanco River
[ Upper San Marcos Rive
=] Basin

=] Basemap
@ B World_Topo_Map
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The interaction of the groundwater flow from the Edwards Aquifer and the surface water flow
from the surface watersheds creates a spatially varied picture of surface and groundwater balance
in this basin.

Save your map as Ex2Gages.mxd.

To be turned in. Make a map showing the labeled gages and their attribute table. Zoom into
each of your gages, and compare the Drainage Area and the Mean Annual Flow from between
the gage values and those given on the NHDPIlus. Prepare a table for your six gages which
shows these comparisons. Discuss your results. What causes the large discrepancies in flow
that you observe at some sites between the gaged values and the NHDPIus values?

Ok, you’re done!

Summary of Items to be Turned in:

1. Make a map of the San Marcos basin with its HUC-10 and HUC-12 watersheds and
subwatersheds. How many HUC-10 and HUC-12 units exist in the San Marcos Basin?

2. Make a map of the soil water storage variation over the San Marcos Basin. Discuss the
spatial pattern of soil moisture storage that is shown in your map. Why is it like this? If
the area of the basin is 3497.2 square kilometers, what volume of water (km®) could be
stored in the top 1m of soil in the San Marcos basin and be available to vegetation?

3. Make a map of the five HUC-10 watersheds. Prepare a table that shows for the five
watersheds, the watershed Name, the Total Drainage Area at its outlet, and the
Incremental Area that results from this Watershed alone. Determine the Mean Annual
Flow, Temperature and Precipitation at that location. Compute the Mean Annual Flow
per unit of Total Drainage Area in units of mm, and compare that to the Precipitation.
Discuss your results.

4. Make a map showing the labeled gages and their attribute table. Zoom into each of your
gages, and compare the Drainage Area and the Mean Annual Flow from between the
gage values and those given on the NHDPIlus. Prepare a table for your six gages which
shows these comparisons. Discuss your results. What causes the large discrepancies in
flow that you observe at some sites between the gaged values and the NHDPIlus values?
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