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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 (NHDPIlus). 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 ArcGIS Online. You will locate, extract and summarize land cover data
for this watershed.

Overview and Computer and Data Requirements
To carry out this exercise, you need to have a computer which runs ArcGIS Pro version 2.0. You will also
need an ArcGIS Organizational Account to enable you to login to ArcGIS Online.

In the first part of this exercise basemap data for the San Marcos Basin is developed using the mapping
and analysis capability of ArcGIS Online. Then, to ingest Raster landcover data the online map is opened
using ArcGIS Pro and landcover data analyzed using ArcGIS Pro on the Desktop. Data required is
accessed from either the ESRI Living Atlas, or the National Map.



Getting Started

Sign in to ArcGIS Online
Begin by going to ArcGIS webpage at https://www.arcgis.com/home/index.html and sign in using your

ESRI username and password.
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https://www.arcgis.com/home/index.html

After signing in, you should be able to see your home page, which shows you the institution through
which you get connected to ESRI. Now, click on Content at the top menu bar.
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You should see a listing of content you have developed, including (and perhaps only) the evaporation
map developed for exercise 1. In this exercise we are going to use ArcGIS online web mapping
functionality to create a basemap for a study area. The online web mapping environment provides
considerable GIS functionality, and is part of a general trend towards cloud based software (like Google
Docs). Itis conceivable in the future that a Desktop GIS may not be needed and you do everything in the
Browser. At the current stage of development ArcGIS Pro and ArcGlIS Online are closely aligned and
interoperable and this exercise will expose you to online GIS tools for the development of some
basemap content using data from the ESRI Living Atlas of the World catalogue. Then it will transition
back to ArcGIS Pro on your desktop for basemap information extracted from the National Map, where
the online data is not published in a way that it can be manipulated online.

Create a Map
Click on Create and click on Map.
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Now you need to enter a title and some tags for your project. In this exercise, let us name the project
Exercise 2 and use GISWR2017 as a tag. Note that after entering the text for the tag, you need to use
the tab button so that the tag could be accepted. Then, if you want you can write a summary of this
map or leave it blank. You can also organize your online content into folders. In the below, | have used
a folder GISWR2017. Click OK to create your map.

New Map X

Specity a title, tags, and summary for the new map.

Title:

Exercise 2

Tags:

GISWR2017 %

Summary: (Optional)

Basemap for the San Marcos Watershed created for GIS in Water

Resources Class

Save in folder:

GISWR2017 v
EE Cancel
The new map should appear as follows:
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Obtain National Hydrography Data from Living Atlas

Click on Add and choose Browse Living Atlas Layers.
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From Browse Living Atlas Layer select the category Water and search on NHDPlus.
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Click Close. After adding this layer, your map show the USA National Hydrography Dataset Plus Version
2.1 —Seamless layer.
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Note that the map automatically zooms in to a resolution where you can see the detail of this dataset.
The NHDPIus layer is configured so that it limits the levels at which sublayers are displayed at different
scales. If you zoomed out, you will see that most sublayers within NHDPlus dataset will no longer be
visible.

Click on the ... beneath the layer entry in the table of contents and show item details.
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This opens a new browser tab that gives metadata on this layer. You should note that this layer holds
many key features of the National Hydrography Dataset Plus Version 2.1 including rivers and streams
(flowlines) and lakes, bays, and other water bodies (areas and waterbodies) as well as sinks, catchments
and watershed boundaries. It is published by ESRI using source data from the USGS and EPA. After
learning a bit about this data, go back to your Exercise 2 map tab.

Type San Marcos in the top right search box where it says Find address or place and select San Marcos,
TX, USA from among the choices. This should zoom your map to San Marcos.
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Click on the map and you will see that the selection identifies HUC12 subwatersheds in this area.
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Expand the table of contents for USA National Hydrography Dataset Plus Version 2.1 — Seamless and
click on the layer name Watershed Boundary Hydrologic Unit 12 to expand tools below it. Click on the
table icon (show table) below the name of the layer.

Contents

4 [7] USA National Hydrography Dataset "

Plus Version 2.1 - Seamless
Sinks
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You should see a table at the bottom of the screen.

USA National Hydrography Dataset Plus Version 2.1 - Seamless - Watershed Boundary - Hydrologic Unit 12 (Features: 87685, Selected: 0)

HUC 8 ID HUC 10 ID HUC 12 ID Area (Acres) HUC 10 GNIS ID HUC 12 GNIS ID HUC 10 Name HUC 12 Name
14020002 1402000207 140200020702 9,024.00 Soap Creek-Blue Red Creek
Mesa Reservoir
14020002 1402000207 140200020703 19,506.00 Soap Creek-Blue West Elk Creek
Mesa Reservoir
14020002 1402000207 140200020704 28,360.00 Soap Creek-Blue West Soap Creek-

Note how the layout and behavior of this web map is similar to the layout and behavior of the ArcGIS
Pro interface. Many of the concepts and skills you learn working with ArcGIS apply both to web
mapping and desktop tools.

You can use the table options button to filter and select features and to center the map on a selected
feature or set of features.
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Filter

Click on Filter, then in the Create Filter window select HUC 8 ID is 12100203. This is the HUC ID for the
San Marcos Subbasin. Click Apply Filter.



Filter: USA National Hydrography Dataset Plus Version

2.1 - Seamless - Watershed Boundary - Hydrologic Unit
12

Create

=+ Add another exXpression |:| Add a set

Display features in the layer that match the following expression
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Note that the table now only shows 32 Features. Previously it showed thousands.
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USA National Hydrography Dataset Plus Version 2.1 - Seamless - Watershed Boundary - Hydrologic Unit 1@ (Features: 32, }Iected: 0)
HUC &8 ID HUC 10 ID HUC 12 1D Area (Acres) HUC 10 GNIS ID HUC 12 GNIS ID HUC 10 Name
12100203 1210020304 121002030406 31,225.00 1334034 Plum Creek
12100203 1210020305 121002030504 36,726.00 1347268 Lower San Marcos
River

You can click on feature records in the table, using shift to select multiple, to select all the

subwatersheds in the table, and Center on Selection to see outlines of the HUC 12 watersheds that
comprise the San Marcos Subbasin.

Show Selected Records

Center on Selection

Clear Selection
Show /Hide Columns
Filter

Note that you have to be zoomed in close enough (or have a big screen) for these to be visible.
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USA Nations] Hydrography Datasel Plus Version 2.1 - Seamless - Watershed Boundary - Hydralogic Unit 12 (Feateres: 32, Sedecied: 32)

Cradk

12100203 1210020301 121002030101 26.515.00 1376200 13T26I5  Upper Dlanco River  South Fork Blance 12 {Fil]
Fiver-Blanco River

12100203 1210020301 121002030105 2368400 1330964 Upper Blanco River  Boardhouse Creek: 12 1210
Blanco River

Query to select San Marcos HUC8 out of HUC12

As you work through the next few sections be on the lookout for the following quantities. When you
come across them, record them, because they will be needed for items you should turn in.

- Area of San Marcos Subbasin in mi?

- Number of HUC 12 subwatersheds in San Marcos Subbasin

- Average area of HUC 12 subwatersheds in San Marcos Subbasin in mi?

- Number of NHDPlus Catchments in San Marcos Subbasin

- Average area of NHDPlus Catchments in San Marcos Subbasin in mi?

- Number of NHDPlus stream reaches in San Marcos Subbasin

- Average length of NHDPlus stream reaches in San Marcos Subbasin in mi

- Total length of streams in San Marcos Subbasin in mi

- Mean annual flow at the outlet of the San Marcos Subbasin and at other locations within the
San Marcos subbasin in cfs

You may need to do unit conversions, e.g. from Acres to mi? in these calculation. 1 mi? = 640 Acres

We want all the HUC12 subwatersheds that lie within the San Marcos Subbasin, which has a HUCS8 value
of 12100203.

Click on perform analysis below the table of contents entry for Watershed Boundary — Hydrologic Unit
12 in the Contents pane.
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[£] Details | # Add ~ | BE Basemap | ] Analysis

About DCnntent : Legend

Contents

[ 2 USA Mational Hydrography Dataset Plus Version 2.1 -
Seamless

Sinks

Watershed Boundary - Hydrologic Unit 12

EmEasEl

Catchment Elc:ur‘|| Perform Analysis

This leads you to where you can perform various analyses on the GIS layers. Note that for many online
datasets in the Living Atlas and elsewhere the perform analysis button is not enabled. We selected this
version of the NHD Plus dataset published by Esri because it does have analysis enabled.

[Z] Details  # Add ~ | FE Basemap | [F] Analysis

Perform Analysis

* Summarize Data

* Find Locations

* Data Enrichment
* Analyze Patterns
* Use Proximity

* Manage Data

Here, we want to find all the HUC 12 subwatersheds which have a specific HUC 8 ID. To do so, we will
implement Find Existing Locations from the Find Location option in the figure above. This selects
existing features in our study are that meet a series of criteria we specify.

11
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Details [l Add ~ | BB Basemap | [7] Analysis

Perform Analysis

> Summarize Data o
¥ Find Locations o
|§.{d@ Find Existing Locations Li ]
Derive New Locations i J
Find Similar Locations i ]
Choose Best Facilities Li ]
Create Viewshed i ]
Create Watersheds Li ]
Trace Downstream i ]

The criteria is HUC 8 ID is 12100203 and is implemented as follows:

Eﬂ% Find Existing Locations i

Choose layer containing features you want to find i ]
using attribute and spatial queries

Watershed Boundary - Hydrologic Unit 12 -

o Build a query to find features Li ]

Click Add Expression to begin building your query.

o eoeo 1FEEE

9 Result layer name 0

Find Locations in Watershed Boundary - Hydrologic Un

Save result in | GISWR2017

Use current map extent Show credits

RUN ANALYSIS
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Add Expression

Watershed Boundary - Hydrologic Unit 12 -  where (attribute query) -

HUC 8 ID Tl |is - ‘ 12100203

(@ Value () Field () Unigue

ADD CLOSE

"@ Find Existing Locations 0 4

Choose layer containing features you want to find [1]
using attribute and spatial queries

Watershed Boundary - Hydrologic Unit 12 -

o Build a query to find features [1]

Watershed Boundary - Hydrologic Unit 12 where
HUC B IDIis'12100203"

ADD EXPRESSION ’

9 Result layer name [1]

San Marcos DGT

Sawve result in | GISWR2017

[] Use current map extent Show credits

Uncheck the Use current map extent because you may not be zoomed to an area including the
subwatersheds you want to locate. It may take several minutes.
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For result layer name you need to use a unique name within your organization (The whole of USU or UT
Austin). We already used “San Marcos” in testing, so | suggest you each use San Marcos *** where ***
is your initials. If you do not do this you may get the error

X

Error

A result layer already exists with this name. Result layers

must be named uniquely across the organization. Please

use a different name.
The result should be as follows:
Homa v Exercise 2 Mew Map Create Pr

I':!ocuaeJ 5 add ~ | B Goremap | EJ Anabvsis Wsave - ™ share & print - | @ Doctions 5 Measure [ Bockmarks | San Maccos, T, USA
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5 R v ; = i s
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2 catchment Boundary
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annual Flew [efs)

» G Topographic

Open the attribute table for San Marcos layer. Note how many features (HUC 12 subwatersheds there

are). Click on the Area heading and calculate statistics. Note the average and sum and use these to fill
in some of the information being collected.
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Let’s change the style (symbology) of the layer. Click on the change style button.
Home v Exercise 2
Details | * Add ~ | BB Basemap | [ Analysis

@ about Content = Legend 4

Contents

: [ san Mamag DGT
sE[als Be |-

b 7] USA Natigaal Hudraarsphy Dataset Plus Version 2.1 -
Seamless| Change Style

Select HUC 10 Name, Options and Symbols to select the colors to use. Click OK and Done

Change Style \
San Marcos DGT

Lribute to show

HUC 10 Name

Add attribute

9 Select a drawing style

Types (Unigue symbols)

=
OPTIONS .
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Change Style
San Marcos DGT

HUC 10 Name

Click to edit symbal or label.
LABEL

Plum Creek

Upper San
Marcos River
Lower Blanco
River

. Upper Blanco
River

. Lower San
Marcos River

O . Other

COUNT
10

mm  Symbols

44 Ungroup

The result is a map with each HUC 10 watershed symbolized in a different color.

If you need to return to where you can see the layers, click on Details.

Detai

O About Content

Contents

+ Add ~ | B8 Basemap | ] Analysis

Legend

7

» @Topographic

Watershed Boundary Dataset: HUC 125
BEARE| -

Click on Show Legend to toggle the legend on.
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[Elpetails | #add ~ | BB easemap | B anshesis

0 svcut [C]content |7 Legend

Upper San Marcos Raver
Lawas flanes Rivar

By vnper Rianca River

[y Lower 5an Marcos River

[ USA Natienal Hydrography Dataset Plus Versn 2.1
Seamless

+ (3 topograpic

MNewMap  Create F

& save - = chare & print -

@ Directions 53 Measure (Y Bookmarks [!’-)lr_l\lmnl, T, USA

Click Save to save your map. You should do this periodically so you do not lose your work if you close

your browser.
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If you happen to remove the layer from your map you can get it back with the Add button

SanMarcosDGT
cEHAR B
Watershed Boundary Data
2 OTc:pc:graphin:

Zoom to

Transparency

Bs & 2

Set Visibility Range

Mowve up

Move down

=

Fenames

=]
=

FEemove

Copy

o mx

Hide in Legend

l + add v|| BB Basemap ||:

[l Search for Layers

Drmawios | innma Afl=a | =arees

And filtering on My Content

Search for Layers

Find: m
In: | My Content -

Within map area
3 Results Found

Texas_Ewvaporation_2016_WFL

@ by dtarb add
SanMarcosDGT
by dtarb Add

TexasEvap_WFLL
8 by dtarb Add

Click on the North-Western subwatershed on the map.
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This has HUC 12 ID 121002030101. The position of this in the USGS drainage hierarchy is: Region 12,
Subregion 10, Basin 02, Subbasin 03, Watershed 01, Subwatershed 01, thus making the HUC 8 ID
12100203 as we used earlier, and the additional subdivision to the HUC 12 level result in 32
Subwatersheds in this Subbasin.

To Turnin:

1. A screen shot of your web map showing the San Marcos Subbasin with HUC 10 and HUC 12
watersheds and subwatersheds. Report the following data associated with the San Marcos
Subbasin

- Area of San Marcos Subbasin in mi?

- Number of HUC 12 subwatersheds in San Marcos Subbasin

- Average area of HUC 12 subwatersheds in San Marcos Subbasin in mi?
- Number of HUC 10 watersheds in San Marcos Subbasin

- Average area of HUC 10 watersheds in San Marcos Subbasin in mi?

Creating a San Marcos Basin Boundary (Dissolve to get Subbasin
boundary)

Go back to Analysis by either clicking on Analysis at the top bar or Perform analysis icon below the
name of the layer.
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[£] Details | #* Add ~ | BE Basemap | [ Analysis

About |:|Ccmtent : Legend

Contents

SanMarcosDG

Eiﬁ'fj?

[] Watershed Bodmn O b
) Perfarm Analysis
» (@ Topographic

Click on Manage Data and choose Dissolve Boundaries.

Perform Analysis
* Summarize Data
* Find Locations

* Data Enrichment
* Analyze Patterns
* Use Proximity

¥ Manage Data

E—)Q Dissolve Boundaries
Ly Extract Data

Merge Layers

lEﬁl] Owverlay Layers

Make sure that in 1 the layer whose boundaries will be dissolved is your San Marcos layer. Keep the
default dissolve method and statistic. For Result layer name us a unique name such as SanMarcos Basin
Boundary followed by your initials. Uncheck use current map extent and run the analysis.
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%—ﬂ Dissolve Boundaries 04

Choose area layer whose boundaries will be 0
dissolved
San Marcos DGT -
o Choose dissolve method 0

(@) Areas that overlap or are adjacent

() Areas with same field value

HUC &8 ID "
HUC 10 1D
HUC 12 1D
Area (Acres)
HUC 10 GNIS ID v
9 Add statistic (optional) o
Field - Statistic -
o Result layer name 0

‘San Marcos Basin Boundary DGT ‘

Save result in

GISWR2017

N ‘

[] Use current map extent Show credits

RUN ANALYSIS

The result should be a single polygon for the San Marcos Subbasin.
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Adjust the Style (symbology) to transparent fill with solid green basin outline

Change Style

San Marcos Basin Boundary DGT

o Choose an attribute to show

Show location only

e Select a drawing style

Location (Single symbol)

OUTLINE

FILL

[#4F818D |

Suggested

Recent

Transparency

o} =
0% 50% 100%

m CANCEL
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# add - | HEvasemap | [ Analysis
O avowr [3 contert |- Legend

Contents
B4 5an Marcas Basin Boundary DGT
EEmBR Ee|
Ed 5an Marcos DAT

b USA National Hydrography Dataset Plus version 2.1
Seamlass

» (3 Topographic

Save your map.

Obtaining the San Marcos Flowlines and Catchments

Now, let’s extract flowlines and catchments from the USA National Hydrography Dataset Plus Version
2.1 - Seamless layer that we added earlier. This NHDPlus dataset includes Catchment Boundaries and
Streams.

@ About Content (= Legend 4

Contents

[ san Marcos Basin Boundary DGT
] 5an Marcos DGT

4 [7] USA National Hydrography Dataset Plus Version 2.1 -
Seamless

b sinks
I~ watershed Boundary - Hydrologic Unit 12
[ catchment Boundary
I waterbodies - Feature Type
[ areas - Feature Type
EEaRE] -

] Streams - Best Estimate of Actual Mean
Annual Flow (cfs)

[ 2 @Topographic
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To select the Streams that lie within our Basin. Click on the Perform Analysis icon below Streams
feature.

|« Streams - Best Estimate of Actual Mean

» O Topoagraphic
More Options |

Click the Find Locations and then Find Existing Locations.

Use the following expression to extract the flowlines that are completely within the San Marcos Basin.

Add Expression

Streams - Best Estimate of Actual Mean Annual Flow (cfs) - completely within -

SanMarcos Basin Boundary -

Ed% Find Existing Locations i

Choose layer containing features you want to find ©
using attribute and spatial queries

Streams - Best Estimate of Actual Mean Annu... -

e Build a query to find features Li ]

Streams - Best Estimate of Actual Mean Annual Flow
(cfs) completely within SanMarcos Basin Boundary

-

e Result layer name i

IFIowIinel I |

Save resultin | igarousi

Use current map extent Show credits

I RUN ANALYSIS I

Now, you should be able to see a new layer namely “Flowline” in the content which appears similar to:
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For extracting the catchments, click on perform analysis icon below the Catchment Boundary.

From Find Existing Locations, use the following expression that selects all catchments that intersect with

the flowlines.

Add Expression

USA National Hydrography Dataset Plus Version 2.1 - Seamless-Catchment Boun... - intersects -

Flowline
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Choose layer containing features you want to find
using attribute and spatial queries

USA National Hydrography Dataset Plus Versi -

e Build a query to find features

I}_‘i@ Find Existing Locations o

i}

Seamless-Catchment Boundary intersects Flowline

USA National Hydrography Dataset Plus Version 2.1 -

ADD EXPRESSION |
e Result layer name

I| Catchments| I |

Save result in | jgarousi

RUN ANALYSIS

Use current map extant I Show credits

The result should be as follows. You may need to change the style and layer ordering to see the

information more clearly.

@ About [Z] Content = Legend

Fontents

|| +]

@ Catchments

O]

~
i}

@ Flowline

@ SanMarcos Basin Boundary
SanMarcos
latlong

» [ USA Naticnal Hydrography Dataset Plus Version 2.1

Seamiess &
b & LandCover WTL1 &
» (@ Topographic
= ;_;rd[a‘.‘ﬂr WTL1 - TypeName LandCover
won SR

=TT 7 G
Alstin = =it

Sprngs

b -.‘- Y % _ 2 g < \\s
A NI P
S Al

Note that there is a 1:1 relationship between Flowlines and catchments. The flowline Common
Identifier (COMID) matches with Catchment Feature ID. It is this connectivity that allows runoff
generated from catchments to be linked to stream reaches (flowlines) in the National Water Model.

In this map the streams all look alike, so let’s recolor the Flowline according to the Best Estimate of
Actual Mean Flow attribute. Click on the Change Style icon below Flowline layer.
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¥ Flowling

Change Style i

Select the following:

Change Style 1

Flowline

o Choose an attribute to show

IBest estimate of actual mean flow vI

© Add attribute

9 Select a drawing style

Counts and Amounts (Size)

NN
DR

After selecting “Counts and Amounts (Size)”, click on OPTIONS. You can change the symbol to blue
color. Also, you can define the minimum and maximum size of the line thickness, which is based on the
value of mean flow. Streams with higher values of flow are thicker. Check Classify Data to control the
precise classes associated with different line thicknesses. Click OK and the DONE.
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Change Style
Flowline DGT

Best estimate of actual mean flow

Divided By: | None

Symbolg

Legend
200 |

100 |

u
=]
-l

Size

Min 1:px Max 6:px

Classify Data I

Using | Manual Breaks

| with | 52 dlasses |

Round classes: | Select an option

[] Draw features with out of range or no value.

Transparency
Overall

iT‘ T
0% 50%

=
100%
Per feature

Set from Attribute Values

Visible Range Suggest
iy! Y T

Werld - Room = v
ﬂ CANCEL

Turn on the legend in the contents to get a nice display of the streams symbolized using line width based

on actual mean flow.
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Click on the reach of the Blanco River just downstream of Wimberley.
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/ ot
/ Skyline
rw\gu,t:\ Df

Woodcreek

wver Mauntain g,

gding.
SRS

Flowline %

Common Identifier 1,630,223

NHD Database Medium
Resolution

GNIS 1D 1372625

GNIS Name Blanco River

* Length (Km) 2.06

Reach Code 12100203000084
| Flow Direction is With Digitized
3 With Digitized

Common Identifier 0
where an Artificial
Path Flows

Feature Type StreamRiver

Feature Code 46,000 -
Zoom to  Get Directions

&
To 1oV
e

You should see that this reach has a Common Identifier (COMID) = 1630223. If you look at the
Catchments layer and click on the catchment within which this flowline is located, you’ll see that it has a
FeaturelD = 1630223.

¥ o st D ]
=i 2 7 Woodcreek
(T ) f "

-

RS

PrS
Skyline™

| Catchments

Feature ID 1,630,223
Area (Sgkm) 2.76

, Zoomto Get Directions
> N

MissiopFri

It is this one to one relationship between the COMID of the Flowline and the FeaturelD of the Catchment
that connects the river and stream segments with their surrounding local drainage areas in the National
Water Model.

At this point we have the basemap information we want from the NHDPIlus dataset so let’s remove this
layer from our map and save the map.
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b [] USA Mational Hydrography Dataset Plus Version 2.1 -
Seamless

» |:_:| Td Zoom to
Transparency

Set Visibility Range

Bs [ 2

Eeoname
| w Remove

L T T

Click Save at the top of your map.

Use the attribute tables associated with Flowline and Catchments, and the Statistics calculator on
attribute table fields to determine the number and average area of Catchments, and number and average
and total length of flowlines. Identify the most downstream reach in the San Marcos Subbasin and
determine the best estimate of actual mean flow. Also note the Total upstream catchment area from
downstream end of Flowline.

To Turnin:

2. Ascreenshot of your web map showing Flowlines symbolized with mean flow, Catchments and
San Marcos Basin Boundary. Show legend information for the Flowlines. Report the following
data associated with the San Marcos Subbasin Flowlines and Catchments

- Total Area of San Marcos Subbasin determined from summing Catchment areas as well
as from the most downstream flowline in mi?. Comment on any differences and any
differences with the area reported in #1 above.

- Number of NHDPIlus Catchments in San Marcos Subbasin

- Average area of NHDPlus Catchments in San Marcos Subbasin in mi?

- Number of NHDPlus flowlines in San Marcos Subbasin

- Average length of NHDPlus flowlines in San Marcos Subbasin in mi

- Total length of NHDPlus flowlines in San Marcos Subbasin in mi

- Best estimate of actual mean flow at the outlet of the San Marcos Subbasin in cfs.

- Common Identifier (COMID) of the Flowline at the outlet of the San Marcos Subbasin

Extracting Main Rivers

There are three main rivers in the San Marcos Subbasin. These are the Blanco River, San Marcos River
and Plum Creek. Let’s create a Main Rivers layer. To do so, click on perform analysis below the Flowline
layer and then select Find Existing Locations. Define three expressions to query for GNIS Name to be
“Blanco River” or “San Marcos River” or “Plum Creek”.
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Add Expression

Flowline - where (attribute query) «

GNIS Name | s ¥ | Blanco River

(@ Value (O Field () Unigue

Add Expression

Flowline - where (attribute query) «

GNIS Name T |is ¥| | 5an Marcos River |

® Value (O Field (O Unigue

Add Expression

Flowling - where (attribute query) -

GNIS Name | |is - |Plum Creek] |
@ Value () Field () Unique

By default, when you add multiple expressions, “and” is used which means that all three conditions
need to be satisfied in the collection. Here click on each “and” to switch it to “or” which means that
only one of the conditions need to be satisfied and will generate a result where the name is one of the
three queried.
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ﬁ Find Existing Locations 0 4

Choose layer containing features you want to find 0
using attribute and spatial queries

Flowline DGT -

o Build a query to find features 0

|Flowline DGT where GNIS Name is 'Blanco River” |

(=l

or |Flowline DGT where GNIS Name is 'San Marcos River’ |

or |Flowline DGT where GNIS Name is 'Plum Creek’ |

ADD EXPRESSION

e Result layer name 0

I |Mair| River Reahes DGT| I |

GISWR2017

Save result in

Use current map extent Show credits

RUN ANALYSIS

The result is:
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Change the symbology so that each river is shown with a different color. Click on Change style icon
below the new layer.

b Choose an attribute to show

I GNIS Name I -

© Add attribute

9 Select a drawing style

GNIS Name

Click to edit symbol or label.

LABEL COUNT B Symbols
Blanco River 57

San Marcos River 38

Other 0 44 Ungroup
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Now let’s add Map Notes to label each river. From “Add”, select “Add Map Notes”.
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Add Map Notes

Name: ‘RiverName|

Template: Map Notes -

Use Map Notes to create basic shapes in a wide
variety of applications.

CREATE CANCEL

Click create and then you will see the following. Click on Text and then click on a proper location on the
map to add the text.

Add Features

RiverName - Points

IR

stickpin  Pushpin Crass

[
Text I
|
RiverName - Lines
—

Line Freehand
Line

RiverName - Text

RiverName - Areas

h A O <
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Save your map.
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To Turnin:

3. A screen shot of your web map showing the three main rivers with labels in the San Marcos

Subbasin

Creating a Point Feature Class of Stream Gauges

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

MAFlow
SitelD SiteName Latitude Longitude DASgMile (cfs)
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 29° 55' 22" 97° 40' 44" 112 49
08173000 Plum Ck nr Luling, Tx 29° 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

Using Excel develop a table containing SitelD, Latitude (as lat) and Longitude (as long) coordinates of the

gauges. Save this in a file named latlong.csv. You will need to evaluate decimal degrees from the

degree, minute and second information.

A B

1

2 | 8171000 Blanco Rv
3 | 8171300 Blanco Rv
4 8172400 Plum Ck &
3 8173000 Plum Ckn
4] 8172000 San Marcc
7 | 8170500 5an Marcc

SitelD SiteName LatDeg

29
29
29
29
29
29

39
58
55
41
39
33

39

22
33
58
20

F

LongDeg LongMin LongSec LatDD

93
97
97
97
97
97

G

3
54
40
30
39
36

H

I

19 29.99417
35 29.97317
44 2992278
12 25.09%44
2 29.66611
2 29.83889

J

K L
353 142
412 165
112 45
309 114
838 408
43.9 176

LongDD  DASgMile MAFlow
-98.0886
-97.9097
-97.6789
-97.6033
-97.6506
-97.9339

In your Exercise 2 web map on ArcGIS Online select Add button and choose “Add Layer from File”.

Navigate to your latlong.csv file and import it.
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http://waterdata.usgs.gov/tx/nwis/si

Add Layer from File

Locate the file you want to import.

# Shapefile (ZIP archive containing all shapefile files)

e CSV or TXT files with optional address or latitude, longitude
(comma, semi-colon or tab delimited)

® GPX (GPS Exchange Format)

File: § Browse... | latlong.csv

Note: You can import shapefiles and CSVs with 1000 features. No
feature limits on GPX files.

Tip: You can also drag and drop a CSV or GPX file from your

desktop onto your map.
IMPORT LAYER CANCEL

Note that when you add a CSV file with location information (street addresses or latitude-longitude
coordinates), the features can be located on the map. If you add a CSV file that doesn't contain location
information, a table is added instead. In this case, the file contains latitude-longitude coordinates. Use
the Add CSV Layer window to set LatDD and LongDD as Latitude and Longitude fields and click Add Layer

Add CSV Layer

- -

(@ Latitude/Longitude () Bddress () None, add as table

Review the location fields. Click on a cell to change it.

Field Name Location Fields
I LatDD Latitude I -
I LongDD Longitude I v
oL lm)
DASqMile Longitude
Latitude
MAFlow NOT U5Ed

ADD LAYER CANCEL

The system then gives you the option to adjust symbology. Here | used unique symbols based on Site
Name.
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Save your map.

Zoom in on each stream gauge and identify the nearest NHDPIus flowline and record its best estimate of
actual mean flow (cfs) Fill out the following table. Note that NHDPIlus area values are in km? so you will
need to do km to mi conversions. 1 mi=1.60934 km. 1 mi? = 2.59 km?

Site ID Site Name Drainage MAFlow NHDPlus NHDPIus NHDPIus
Area (mi?) (cfs) Reach best Total
COMID for estimate of | upstream
reach actual catchment
nearest to mean flow area from
the stream | (cfs) downstream
gauge end of
Flowline
(mi?)
08171000 Blanco Rv at | 355 142
Wimberley,
TX
08171300 Blanco Rv nr | 412 165
Kyle, Tx
08172400 Plum Ck at 112 49
Lockhart, Tx
08173000 Plum Ck nr 309 114
Luling, Tx
08172000 San Marcos 838 408
Rv at Luling,
Tx
08170500 San Marcos 48.9 176
Rv at San
Marcos, Tx
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Comment on any differences that seem out of the ordinary or larger than common uncertainty or
numerical calculation accuracy.

To turnin

4. A screen shot of your web map showing the labeled stream gauges and the table above with
quantities filled in and interpretive comments on differences.

We are done with the web map, so close the browser with Exercise 2 map.

Land Cover Information for the San Marcos Basin

Up to this point the necessary data has all been obtained from the Living Atlas using ArcGIS online
mapping functionality. Online functionality for working with raster data is limited, so here we will
switch to ArcGIS Pro on the desktop and add to our base map raster Land Cover data downloaded from
the National Map.

Open ArcGIS Pro and create a Blank project.

Create a Mew Project X
Mame Ex2 Desktop

Location | CAUsers\dt\Desktop\giswr201T\Ex2

Create a new folder for this project

Ok Cancel

| used the name Ex2 Desktop so | can tell which project is from the desktop and which from the web.

Under Portal My Content locate your Exercise 2 Web Map and Right Click to Add and Open. Note that
this should be with the Catalog View active, not while you are looking at a map, so be sure you start
from a blank project, not a map project.
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S - - 5 ArcGIS Pro - Ex2 Desktop - Catalog

Home Insert Analysis View Imagery Share

2 New Layout - 54 Toolbox ~ @:‘E; Add - +
Import Ma wd Add Folder G2 New -
Ny '] Import Map 0 na
Map~ ¥3 Connections - Task - G2 lmport  ltem~
Froject Styles Favarites
Contents SN Al S Catalog X
(&) = (T)|[EL] » Portal » My Content » GISWR2017 »
4 = Project
& Toolboxes & Exercise 2
Bers TexasEvap_WFL1
5l Databases o 9 .
O
& Styles Blanco River
o Folders o |"
o (LT TexasEvap San -
o p— i B web Map Antonio
| &) My Content | Y
‘& Groups
Al Portal Tags GISWR2017

ér Living Atlas s i D Web Map farrr—r—y
<+ Add And Open

Favorites br the San Marcos Watershe

| Add And Open

San Marcos DGT Converts the web map to an

‘ B) Festure Layer (Hosted) ArcGIS Pro map and adds it to the
project.

You should see that ArcGIS Pro opens with a replica of your web map in the Desktop Software. Pretty
Slick! This is an example of the interoperability between web and desktop software.

Let’s obtain Land Cover Information from the National Map. Go to
https://viewer.nationalmap.gov/launch/

Click on Download GIS Data in the GIS Data box.

GIS Data

+« Download GIS Data
« Cloud Browse

« FTP Access

+ Small-scale Data

« Historical Data Archives
+« Hazards Events

In the Search location box enter San Marcos and from the choices pick San Marcos, Texas.
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https://viewer.nationalmap.gov/launch/

@ a

aUSGS

.nationalmap.gov/basic/

TNM Download (v1.0) ©Howto D StartOver  Custom Views~ & share Link
Datasets FAuse wap O BowPoint ® current Extent O Coordinates | ' Located Point | Polygon
[—. Map Indices - - -
Advanced Search Options
(i rawsssiracs [ searcniocat
Map & | P
[JUS Topo { 1

[ Historical Topographic Maps
Data

[] Boundaries - National Boundary Dataset

[ Elevation Products (3DEP)

[ Elevation Source Data (3DEP)

[ Hydrography (WHDPlus HR, NHD, WBD)

The Map should zoom to San Marcos. With the Use Map check box set this serves to focus the search in

the map area. Now in the panel on the left select National Land Cover Database and State, then click on
Find Products

File Edit View History Bookmarks Iools Help

— a X
The National Map X % TNM Download * +
€ (@& ntipsy//viewer.nationalmap.gov/basic/#startUp ¢ G ch wEe ¥ 4&# 98 =
ZUSGS i —i ——— - S he National Map

TNM Download (v1.0) @Howto  ZStartOver  Custom Views~

=i Contact Us

Datasets FMuse wap O gowpoint O currentxtent O Coordinates ' Located Point ' Polygon
€ Wap moices 1Degree /15 Minute /7.5 Ninute | Al
Advanced Search Options Find Products

AddressiPlace |~ San Marcos, Texas

P -

5 (el 4 |
[] All Subcategories & |
DN_atlonal Land Cover Database (NLCD)- 2001 |

Show Prev P <
[ Mational Land Cover Database (NLCD) - 2006 Soh 5*:
Show Preview \

Hame Lon/Lat
National Land Cover Database (NLCD)- 2011 San Marcos, -97.9293  Find Products
i s;:e“;:ff e Sssep Texas 298880  Clear Point
O National [
.@ State e SLockhart
Marcds |
GeoTIFF |
L
o % “\
[ R \
[0 Small-scale Datasets 4

[ Structures - National Structures Dataset E‘-?ﬁ:{;u

—-

Luling
v

10 km
5 mi
L.EVLPQ - 3UU25-U>-ESL4;QE.15N A A The National Map

Leaflet | Powered by

Privacy

Three products should be shown in the left side. Click on Download for the NLCD 2011 Land Cover
option.
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Actions
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MLCD 2011 Land Cover (2011 Edition, amended
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Published Date: 2014-10-10

Metadata Updated: 2016-11-04
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(2011 Edition, amended 2014), by State:
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Published Date: 2014-10-10

Metadata Updated: 2016-11-04
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Unzip the file downloaded into a convenient location. Locate the file NLCD2011_LC Texas.tif and load
this into your ArcGIS Pro Map. (You may need to attach the folder to find it). | loaded the file by
dragging from the Catalog pane. Zoom to the extent of the layer to see that you have Landcover data

for the whole of Texas.
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Now use Geoprocessing to extract the data just for the San Marcos Subbasin, using the San Marcos
Basin Boundary. Click on Analysis, Tools to activate the Geoprocessing pane

E = o - - = ArcGlS Pro - Ex2 Deskd
Map Insert Analysis | Wiew Edit
O ~C = T,
DC —5— | [@
-ﬂ% I_r_H_I -

History Python ModelBuilder Environmenty Tools Ready To Fe
te Tools= | Ani

Geoprocessing Ta
In the Geoprocessing pane (to the right) enter “extract” in Find Tools

Geoprocessing * 1 x

Find Tools L0 =

Favorites | Toolboxes | Portal

*.. Calculate Field [Deta Management Toolk)
*.. Buffer [Anatysis Tools)
*.. Mear [Anahysis Tools)

Open the Extract by Mask Tool

Geoprocessing X

x
1]

'i{:—j extract

Search Results (17)
. Extract by Attributes (Spatizl Analyst Tooks)

Bxtract by Mask (Spatizf Analyst Took]

Bxtract by Points (Spatial Analyst Took)

L] I B

Fytract bv Polenon iSnatizl Anshest Tuok)

Use the following inputs and save the results as LandCover in your Desktop project geodatabase.
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~  Geoprocessing

ozaR © Extract by Mask =

PLATE:
Parameters | Ervironments @

|nput raster
I MLCD2011_LC_Texas.tif "'| +

Li Input raster or feature mask data

a4 MOUNTAINS BH{ an Marcos Basin Boundary DGT

Pl F

L=

. |Lar1dC|:r1.rer

1 C\Users\dt\Desktophgiswr201\Ex2\Ex? Desktop'Ex2 Desktop.gdb\LandCover l
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If you right click on the LandCover raster and open its properties, and then select Raster Information,
you'll see it is a raster with 30m X 30m cells (these are derived from 30m Landsat imagery).
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Layer Properties: LandCover

General +
* Data Source

Metadata

Source Data Type File Geodatabase Raster

Elevation Database ChireneicourseyGISWR2017\PreparingEx2\Ex2 201 7\Exz

Cache Dataset LandCowver

Joins Wertical Units  Meter

Relates

+ Raster Information

Columns 4176
Rows 2620
Mumber of Bands 1

Cell Size X 30

Cell Size ¥ 30
Uncomoressed Size 10,43 MEB

oK | | Cancel

Because this is an integer grid, it has a Value Attribute Table (grids with real numbers do not have a

VAT). Right click to open the Attribute Table

4 (/] LandCover | Hias
NLCD_2011 B Copy
B Open Water B« Remove
[C] Developed, Open Space e
D Developed, Low Intensij
- Developed, Medium Int [ Attribute Table _
[ ] Developed, High Intensit Joins | Open Table (Ctrl+T)
B Barren Land = Zoom Open the attribute table for this
B Deciduous Forest = layer.

This shows the land cover classes indicated by Value color band encoding and text description. The
Count indicates the number of cells having that Value.
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& LandCover X

Field: F5] Add | B Delete [E Calculate | Selection: & Switch

4 OBIECTID | Value Count | Red Green Blue NLCD_2011 Opacity
|2 11 | 17181 |0.278431 |0.419608 0.627451 Open Water 1
3 21 | 297569 0.866667 |0.788235 0.788235 |Developed, Open 5p... 1
L 22 | 43188 0.847059 |0.576471 0509804 |Developed, Low Inte. 1
5 23 | 22738 0929412 0 0 Developed, Medium... 1
6 24 9654 |0.666667 0 0 |Developed, High Inte... 1
7 £l 9018 0.698039 |0.678431 0.639216 Barren Land 1
8 41 | 429926 0407843 |0.666667 0388235 |Deciduous Forest 1
9 42 | 533502 0109804 |0.388235 0188235 Evergreen Forest 1
10 43 | 32111 0709804 |0.788235 0556863 |Mixed Forest 1
1 52 1215316 0.8 0729412 0486275 Shrub/Scrub 1
12 71 | 461317 |0.886275 |0.886275 0.756863 Herbaceuous 1
13 Bl 531960 0.858824 0.847059 0.239216 Hay/Pasture 1
14 B2 | 234548 0.666667 |0.439216 0156863 |Cultivated Crops 1
15 90 | 70838 0729412 |0.847059 0917647 Woody Wetlands 1
16 85 2148 10439216 |0.639216 0729412 |Emergent Herbaceuo... 1

B 00f15 selected

Suppose, for the purposes of simplification we are interested in aggregating the landcover into fewer
classes

1. Water and Wetlands (11,90,95)
2. Developed (21-24)

3. Forest (41-43)

4. Agriculture (71-82)

5. Shrub and Barren (31 and 52)

This requires reclassifying the LandCover raster. In Geoprocessing search for reclassify and then choose
Reclassify (Spatial Analyst Tools).

46



Geoprocessing

@ | reclassify x

Search Results (13)
-

ify (30 Anahyst Tools
Reclassify (30 Anafvst Tools

Reclassify (5patisl Anatyst Tools

Reclass by ASCII File (30 Anatyst Tools
Reclass by ASCI File (Spatzl Anzlyst Tools
Reclass by Table (30 Anafyst Tool
Reclass by Table (Spatizl Anatyst Tools

Rescale by Function (Spatizl Analyst Took

Lookup (30 Analyst Tools

Weighted Overlay (Spatizl Anafyst Tools

L T I B N N N I T ]

Weighted Sum (Spatial Anafyst Took

Set the inputs as follows and Run.

Geoprocessing

© Reclassify

Parameters | Ervircnrments

TN =t =T

LandCowver "| +
erlace field

Yalue '|

Reclassification

Value Mew
11
21
22
23
24
B
4
42
43
52
71
21
82

(141

ok s s Ln L L L LA P P P P =

Reverse Mew Values

Unigque Classify

[Dutput raster

Reclass_LandCowver

| +

E Change missing values to MoData
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You should see the reclassified land cover layer, classified into five values.
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To provide text definitions for these simplified land classes use Excel to create a csv file that has

Value LandCover
Water and Wetlands
Developed
Forest
Agriculture
Shrub and Barren
A B |
Walue _Landerer
1 Water and Wetlands
2 Developed

VN IWIN|F-

3 Forest
4 Agriculture
5 Shrub and Barren

Use Add Data to the Map to add this to ArcGIS Pro. Then for the Reclass_LandCover layer on the map
select Joins and Relates, Add Join.
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[

Reclass_LandCover

Value

= 1

Ml :

[

M

M s

4[] LandCover

NLCD_2011

B COpen Water

] Developed, Open Sp

B Copy &8
Ex  Remowve
Group
EH Attribute Table - Mt
Joins and Relates M EE Addloin
o, Zoom To Layer ! Add Join
Zoom To Make Visible l Join data to this layer or
11 Zoom To Source Resolution B standalone table based on 2

common attribute,

In the Geoprocessing pane set the Add Join Parameters as follows and click Run

Geoprocessing

© Add Join

Parameters | Erwironments

Layer Mame or Table View

~ 1 X

| Reclass_LandCover

! [}

|‘u‘a|ue

Joun Table

| LCReclass.csv

Output Join Field

|ia|ue

Keep All Target Features

If you open the attribute table for Reclas_LandCover you should see:

FH LandCover i Reclass_LandCover X

Field: Elﬁldd @Delete ECalculate Selection:

K 1 90166
2 2 | 3713151
3 3 | 995545
4 4 1227829
5 5 1224330

4 OBJECTID | Value  Count | Value LandCover
Water and Wetlands

—_

Developed
Forest

2z
3
4 Agriculture
5

Shrub and Barren
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However, the new landcover definitions are not permanently part of the Reclass_Landcover value
attribute table (VAT). They are temporarily associated through the join. To write them into the
Reclass_Landcover VAT create a new field. In the Table View click Add Field

FH LandCover 2z Reclass_LandCover X

| Delete [E Calculate | Selection

| I B | B - | IR ¥

WeEr

= Add Field
K e nd W
Add a new field in this table.
2 ed
3 3 | 995545 3 |Forest

Enter field Name “LandCover and Data Type “Text”. You may need to tab between entries.

FH LandCover FH Recl ass_LandCover == Fields: Reclass_LandCover X

Current Layer Reclass_LandCover S
4 [ visible [¥]Read Only Field Name Alias Data Type ]
OBJECTID | OBJECTID| Object ID
Value Value Long
Count Count |Double
] LandCowver Text |~

Click on Save at the top in the Fields tab to make this permanent, then close the fields view.

E = - - = Raster Layer

Fields Insert Analysis Wiew Share Appearance Data
Copy Filter Narme: E‘
- o b7

Cut Filter Domain: L

Paste Domains Subtypes Mew] Save
Delete Field
Clipboard Design Filter Changes
Contents « 1 x| = Catalog |:| Exercise 2 X
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FH LandCover EH Recla g5 _LandCover

Current Layer Reclass_LandCowver

a [/] Visible Read Only Field Name Alias Data Type
QBIECTID | WAT_Reclass_LandCowver, QBJECTID | Object ID
Value VAT Reclass_LandCoverValue Long
Count WAT Reclass_LandCover.Count Double
|:| LandCowver VAT Reclass_LandCover.LandCover Text

Click here to add a new field.

Notice that in the Reclass_LandCover table there is an empty field LandCover and that all field names have
been preceded by their table name to disambiguate. The field is thus VAT_Reclass_LandCover.LandCover.

R LandCover 5 Reclass_LandCover X =
Field: 2 Add [Z3 Delete EE Calculate | Selection: 5 Switch =
a4 VAT_Reclass_LandCover.OBJECTID | VAT _Reclass_LandCoverValue VAT Reclass_LandCover.Coun VAT Reclass_LandCov | Jalue LandCowver
I 1 1 9016C= =TT 'AT_Reclass_l andCover.LandCover
2 2 373151 <Null> Type: Text (255)
3 3 995545 | <Null> Default:  <Null>
Read-Only: No
4 4 1227829 | <Null> Mullsble:  Ves
3 5 1224330 |<Null= Indexed: Mo

Right click on this Field and select Calculate Field

t VAT Reclacs LandCm TR T o——
B g ” :

ort Ascending

<Mull> | 2¥ Cota 9

3 id Wetlands
| <Null> |a% SortDescending d
3 e Mull= T Custem Sort.., .
} <Null> |/ Hide Field are
1 = Mull= id Barren
= Calculate Field I
B S Calculate Field
| PEEI F| Setthe values of this field by

specifying a calculation
expression. If any of the rows in
the table are currently selected,
only the values of the selected
rows will be calculated.

H

(S

In the Geoprocessing pane the Calculate Field tool opens. Double click on LCReclass.csv.LandCover in
Fields so that it appears in the box below =. Then click Run.
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Geoprocessing

G

Parameters | Ervironmerts

Calculate Field

Input Table

| Reclass_LandCower

Field Mame

,|+

| VAT Reclass_LandCover.LandCowver

Expression

Fields

? Helpers

VAT _Reclass_LandC
VAT Reclass_LandC
VAT Reclass_LandC
VAT Reclass_LandC

| CReclass.csv Walue

.conjugate()
.denominator()
Jdrnag()
.numerator()
real()

Y
[

LCReclass.csw.Land | | .as_integer_ratiof]
fromhex()
hexl had
Insert Values -l * /I o+ -
VAT Reclass_LandCo =
ILCReclass.csv.LandCover! :

The result should be that the LandCover values are written to the empty field.

2= LandCover X

FH Reclass_LandCover X

-

Under Table Options select Joins and Relates, Remove all Joins.

52

Field: {8 Add [ Delete FE] Calculate | Selection: S Switch =
4 VAT Reclass_LandCover.OBJECTID' = VAT _Reclass_LandCoverMalue VAT Reclass_LandCover.Cougt VAT _Reclass_LandCon 1\u’llue LandCowver
|1 1 901 Water and Wetlands 1 |Water and Wetlands
2 2 3731 Developed 2 Developed
3 3 995! Forest 3 |Forest
4 4 1227 Agriculture 4 Agriculture
5 5 12243 Shrub and Barren 5 |Shrub and Barren




VAT Reclass LandCe [ /| show Field Aliases

+ Water and Wetlands Show All Fields
Developed BfR  Fields View
+ |Forest Joins and Relates » | B Addloin
' Agriculture Select related records ﬁ Remove Join hd
I 'Shrub and Barren E Export ﬁ Remove &ll Joins Fun '-:!:'
EHy
+m Add Relate Remowe All Joins
Remowve Relal .
Rermowve all joined data from the
_ N J
| ] + 100 % |l'- Femove Al B current table.

Close and Reopen

the table and you should now see that without joins the simplified LandCover

definitions are part of the table.

B LandCover

#8 Reclass_LandCover X

Field: [ Add [E

Delete @Calculate Selection:

K

LS, TR - FE B

Remove and re-add the Reclass_LandCover raster to the map to get a table of contents entry that gives

4 OBIECTID | Value Count = LandCover

1 80166 |Water and Wetland
2 | 373151 |Developed

3 | 995545 |Forest

4 1227329 Agriculture

5 |1224330 Shrub and Barren

the text LandCover definitions

5
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Contents « I x| i Catalog | ] Bxercise2 X .
U 0 :

T | Search L ‘ 3 S [:;m.‘]\)

=08 K7 B & |l

Drawing Order
4 San Marcos Basin Boundary DGT =

i

— v fatend

4[] Reclass LandCover
LandCover
D ‘Water and Wetlands
= Developed
. Forest

- Agriculture Boams

- Bulverde .7
4 [J] LandCover %, .
NLCD_2011 i

ulls
- Open Water
I:I Developed, Open Space
[ Developed, Low Intensity
W Developed, Medium Intensity L e 2 Unigersal S chentz
Canyon SNA 3 S ity

- Developed, High Intensity
@ Baren Land e ey e 2,
- Deciduous Forest = 3 ot
B cveraresn Forest & 8 i

Gonzales

Save your project.
To Turnin:

5. Prepare a map layout showing the San Marcos Subbasin land cover aggregated into the five
classes. Include a scale bar, north arrow, title and legend so that this map may be
unambiguously interpreted. Prepare a table giving the area and area percentage of each
aggregated land cover in the subbasin. Report also the total area and reconcile any differences
in total area with subbasin area values reported above.

Where is My Stuff?

You now have all the content for a basemap for the San Marcos watershed. However some of it is
online and some of it on your desktop. Let’s tidy up the project removing unnecessary layers and noting
where the data for each layer is stored.

For each layer in your Map Project table of contents right click and select Properties
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Drawing Order

4 7] Exercise 2 A

4 |_'__| RiverNam=— J
(7] Defaut & “PY

4[] latlong Ex Remove
@ Blanco Group
@ Blanco f B Attribute Table »
@ Plum CI
@ Plum Ck Design b
g ::: m:: Jzins and Relates k

4[] Main Riv L|_|_I Create Chart 3

— Blanco| 5 Zoom To Layer
— 5an Mz

Zoom To Make Vizible G ustctiniy
= Plum (
4[] Flowline Selection ]
Best estimat] Label
— Oto 10 Labeling Properties...
= = 10 to| < mbol :
= > 50 to -~ ymibelogy N
= > 100t (5 Disable Pop-ups
- 300t 17 Configure Pop-ups
4 Catchme
U Data ]
dera
P San Marc :j Save As Layer File
I:l % Share As Layer Package
Share &z Web Layer
i [ ] San Marg o =0 Ly
Chverwrite Web Layer
. Reclass, erwrite We £
LandCover]| B Properties
I:I Water amm=yrerammT N
Properties
D Developed
Show the properties for the
B Forest selected layers.
B cariculture

In the Layer Properties window click on Source and note the Location of the Data. For example for the
RiverName layer, the layer of labels with River Names we see that this is in the Desktop database, even
though it was created online.
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Layer Properties: RiverName x

&
General +
v Data Source
Metadata
Source Data Type File Geodatabase Feature Class
Elevation I Database ChUsers\dt\Desktophgiswr201T\Ex2\Ex2 Desktop\Ex2 Desktop.gdb
Selection " e o
Display Alias Text_
Cache Feature Type Annaotation
Definition Query Geometry Type Polygon
Time Coordinates have Z value | Mo
Range Coordinates have Mvalue No
Joins Attachments Mo Attachments
Relates Vertical Units Meter
Page Query
» Extent
hd
On the other hand the Main River Reaches layer is hosted online at services1l.arcgis.com
Layer Properties: Main River Reaches DGT X
General + =
v Data Source
Metadata
“Ele\ratlon url https://services.arcgis.com/WTeo28TIuKulFA Ju/arcgis/rest/services/Main%20Riveric20Reahes320DGT/Fe
Selection 2ature Llass 0
Display Alias Main River Reahes DGT
Cache Feature Type Simple
Definition Query Geometry Type Line
Time Coordinates have Z value  No
Range Coordinates have Mvalue Mo
Joins Attachments Mo Attachments
Relates Versioning Mot Versioned
Page Query Archiving Disabled
Vertical |nits Meter b

Check each layer in your map. Retain the following layers (your names may be slightly different),
removing all others. Fill out the table indicating where it is stored

Layer Storage Location

RiverName Desktop database

latlong

Main River Reaches Online web service

Flowline

Catchments

San Marcos Basin Boundary

San Marcos

Reclass_LandCover

World Topo Map

Note that the land cover raster for the whole of Texas and extracted landcover before simplification
were removed to cut down on space.
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Once you have removed layers not in the list above, save your project.
To Turnin:

6. The table above reporting the location of each layer in your San Marcos Subbasin basemap.

Summary of items to be turned in
1. A screen shot of your web map showing the San Marcos Subbasin with HUC 10 and HUC 12
watersheds and subwatersheds. Report the following data associated with the San Marcos
Subbasin
- Area of San Marcos Subbasin in mi?
- Number of HUC 12 subwatersheds in San Marcos Subbasin
- Average area of HUC 12 subwatersheds in San Marcos Subbasin in mi?
- Number of HUC 10 watersheds in San Marcos Subbasin
- Average area of HUC 10 watersheds in San Marcos Subbasin in mi?

2. Ascreenshot of your web map showing Flowlines symbolized with mean flow, Catchments and
San Marcos Basin Boundary. Show legend information for the Flowlines. Report the following
data associated with the San Marcos Subbasin Flowlines and Catchments

- Total Area of San Marcos Subbasin determined from summing Catchment areas as well
as from the most downstream flowline in mi?. Comment on any differences and any
differences with the area reported in #1 above.

- Number of NHDPIlus Catchments in San Marcos Subbasin

- Average area of NHDPlus Catchments in San Marcos Subbasin in mi?

- Number of NHDPlus flowlines in San Marcos Subbasin

- Average length of NHDPlus flowlines in San Marcos Subbasin in mi

- Total length of NHDPlus flowlines in San Marcos Subbasin in mi

- Best estimate of actual mean flow at the outlet of the San Marcos Subbasin in cfs.

- Common Identifier (COMID) of the Flowline at the outlet of the San Marcos Subbasin

3. A screen shot of your web map showing the three main rivers with labels in the San Marcos
Subbasin

4. A screen shot of your web map showing the labeled stream gauges and the table above with
quantities filled in and interpretive comments on differences.

5. Prepare a map layout showing the San Marcos Subbasin land cover aggregated into the five
classes. Include a scale bar, north arrow, title and legend so that this map may be
unambiguously interpreted. Prepare a table giving the area and area percentage of each
aggregated land cover in the subbasin. Report also the total area and reconcile any differences
in total area with subbasin area values reported above.

6. The table above reporting the location of each layer in your San Marcos Subbasin basemap.
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