Introduction & Hypothesis

My project focused on determining the potential runoff created during storm events across Williamson County, TX. My primary objective was to create runoffs map for 10-
year, 50-year, 100-year, and 500-year storm events. For this project, | utilized the Curve Number method of runoff calculation as exhibited by the authors of this articlel. The
common projection used was Albers WGS 1984.

Data Collection

e To get started, | need the following datasets:

e a DEM of Williamson County,

e alayer displaying soil variations across the county
e alandcover raster covering the county

e ashapefile for the county itself

A 10x10m resolution DEM from the USGS 2013 National Elevation Dataset, covering the West Austin & East Llano quadrangles, and a 30x30m resolution landcover raster from
the USGS 2016 National Landcover Database were both retrieved from the TNRIS DataHub?.

The soil data was retrieved from the NRCS Web Soil Survey?.

The county shapefile was retrieved from the Williamson County GIS data page®.

Preprocessing

Each DEM had to be re-projected to the host projection, clipped to the county area they each covered, and the resulting clips mosaicked together using the Data Management
— Mosaic tool.
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The landcover raster was re-projected, clipped to the county area, and was reclassified to eliminate all no-data values from the symbology. The opposing classifications are
boxed in red in the image below.
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Analysis

The mosaicked DEM was subjected to the Fill tool to remove any imperfections in the data.
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The DEM was then run through the Flow Direction to tool to assign a slope value and direction to each cell.
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The resulting raster was then run through the Flow Accumulation tool then traced out probable stream paths based on the slope values.
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Streams were then delineated using the Raster Calculator. After some experimentation, only streams cells with a Flow Accumulation value of 10,000+ were selected for
simplicity. The Stream Link tool then broke the streamlines into separate segments that would defined each catchment.
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Finally, the resulting stream links raster was run through the Watershed tool was used to assign catchment areas (cell clusters) to each segment, which were converted to
polygons using the Raster To Polygon tool.
Note that each of these steps used the default settings on each tool.
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The soil data was split into tabular and spatial data. The tabular data had to be imported into a Microsoft Access database template that came with the download. To access it
from within ArcMap, a custom add-in tool® from the USDA had to be installed and registered. Within ArcMap, the new tool allowed for linking the imported tabular data with

the accompanying shapefile. The resulting soil layer had to be then be re-projected.
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With the catchments, landcover, and soil data in place, two tables were created using the Tabulate Area tool; one detailing the number of cells for each landcover type per
catchment and other detailing the area of each soil type per catchment. An example is given below of the table for landcover:
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This data was then exported to Excel. Once the data was sorted, runoff calculations were performed within Excel, resulting in the final data for import back into ArcMap.
Precipitation data was retrieved from an official source for Austin, TX®. While curve numbers an equations were provided by the TR-55” manual from the NRCS.
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3z 11700 0 963900 705600 13578300 76500 200" 17861800 2.07E+06 115E+08 3.88E+07 119E+07 4.59E+06 17BE+06 256E+06 O0.00E+00 9.01E+05 0.00Es00 7.71E+07 5686+07 121E+08  7.65E+06 9.00E+DS L53E+09 87 143 0.29 457 B.46 12.41
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44 2500 113400 5049900 2234700 10213200 1021500 232007 26330400 623E+08 721F+D7 642E+06 145F+06 265E+05 465FE+06 25IF+07 395F+06 347E+05 BIBE+06 S04F+08 179F+08 9 09E+08 102E+08 4.32E+D6 2.34E+09 89 123 0.25 474 B.66 12.62
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i0 Clipboard ] Font ] Alignment [F Humber ] Styles Cells Editing ~
DA h fe v
CB T cD CE CF CG CH cl cJ CK CL M CN co CP cQ CR cs o cu v W X CY CZ DA DB DC [~
1
2 |B B D D @ NaN D D D D D D D D D HSG HSG HSG HSG HSG Totals  Directly Calculated Dom HSG
3 |SVB SvC TCA TNA UHA w WHC WIA WIB WLA WLB WLC WNBA ‘WNBB WNDB A B C D Sum Sum
4 1] o 1] o 1] a 1] a 1] 1] 1] 1] 1] 0 1] 0 1073566 0 17079461 18153027 18153027 D
5 1] 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11321243 11321243 11321243 D
6 1] 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 48798 48798 8978917 9076513 9076513 D
T 1] 0 1] 0 0 48798.46 0 0 0 0 0 0 0 0 0 0 0 0 9271707 9271707 9271707 D
8 (1] 1] (1] 1] 0 a 0 a 0 a 0 a 0 (i} 0 0 0 0 9174110 5174110 9174110 D
g (1] 0 97596.92 5855815 0 146395.4 1] a 1] a 1] a 1] 0 0 0 390388 0 42552257 42942644 42942644 D 1
10 (1] 0 (1] 0 1] 0 390387.7 a 1] a 1] a 1] 0 0 0 0 0 97596952 9759692 9759692 D
11 1] 1] 0 1171163 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 o 0 o 0 21861710 21861710 21861710 D
12 1] 1] 0 439186.1 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 o 0 o 0 11614033 11614033 11614033 D
13 (1] 1] (1] 1] 1] 0 243992.3 1] 1] 1] 1] 1] 1] 0 0 0 536783 0 17372252 17909035 17909035 D
14 (1] 0 1463954 1756745 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 1] 0 243992 0 53385515 53629507 53629507 D
15 1] o 0 8783723 1] a 1] a 1] 1] 1] 1] 1] 0 1] 0 1] 0 16689073 16689073 16689073 D
16 1] 0 1] 0 0 0 341589.2 0 0 0 0 0 0 0 0 0 97597 48798 14102755 14249150 14249150 D
17 1] 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 48798 48798 19470585 19568182 19568182 D
18 1] 0 97596.92 2195931 0 0 43798.46 0 0 0 0 0 0 0 0 0 243992 1805543 34256519 36306054 36306054 D
19 (1] 1] 0 1171163 0 a 0 a 0 a 0 a 0 (i} 0 0 146395 0 30645433 30791828 30791828 D
20 (1] 0 146395.4 7807754 0 a 0 a 0 a 0 a 0 (i} 0 0 0 0 7905350 7905350 7905350 D
21 (1] o 0 2732714 1] a 1] a 1] a 1] a 1] 0 0 0 390388 2537520 26497563 29425471 29425471 D
22 (1] 0 (1] 0 1] a 1] a 1] a 1] a 1] 0 0 0 243992 292791 3220698 3757481 3757481 D
23| 2049535 1] 1] 1] 0 48798.46 1] 1] 1] 1] 1] 1] 1] 0 o 0 7270970 97597 41917877 495286444 49286444 D
24 (1] 1] (1] 1] 1] 0 48798.46 1] 1] 1] 1] 1] 1] 0 0 0 0 0 9857289 9857289 9857289 D
25 (1] 1] (1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 1] 0 0 0 48798 48798 48798 D
26 1] o 1] o 1] a 1] a 1] 1] 1] 1] 1] 0 1] 0 195194 48798 17323453 17567445 17567445 D
27 | 341589.2 o 1] o 1] a 1] a 1] 1] 1] 1] 1] 0 1] 0 1707946 97597 11516436 13321979 13321979 D
28 1] 0 0 1024768 0 0 0 0 97596.92 0 0 0 0 0 341589.2 0 0 2976706 8978917 11955623 11955623 D
29| 1317558 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0 2635117 0 17860236 20495353 20495353 D
30 1] 0 0 1610349 0 0 0 0 0 0 0 0 0 0 0 0 1122365 146395 49579235 50847995 50847995 D
31 (1] 1] (1] 1] 0 a 0 a 0 a 0 a 0 (i} 0 0 633178 48798 27180742 27912719 27912719 D
32 (1] 0 390387.7 634380 1] a 1] a 1] a 1] a 1] 0 0 0 0 439186 17177058 17616244 17616244 D
33 (1] 0 195193.8 292790.8 0 7807754 1] a 1] a 1] a 1] 0 0 0 0 0 12004421 12004421 12004421 D
34 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 o 0 97597 0 17323453 17421050 17421050 D
35| 97596.92 1] (1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 0 0 97597 48798 18250624 18397019 18397019 D
36| 6831784 1] (1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 1] 0 683178 0 13809964 14493142 14493142 D
37 1] o 1] o 0 146395.4 1] a 1] 1] 1] 1] 1] 0 1] 0 1] 0 0 a 1] D
38 0 48798.46 1] o 1] 0 1463954 a 1] 1] 1] 1] 1] 0 1] 0 2635117 3123101 50847995 56606213 56606213 D -
t [l 3
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K19 - fe

A B C D E F G H
1 Curve Mumbers for H5G
2 A B c D MRCS Classifications Used
3 |[Water 100 100 100 100
4 |OpenDev 39 61 74 80 open space, good condition
5 |LowDev 61 73 83 87 residential districts {1/4 acre)
& |MedDev B89 92 94 95 commercial and business
T |HighDev 98 98 98 98 poved parking lots, roofs, and driveways
& |Barren 77 86 91 94 bare soif
g DecFor 30 55 70 77 woods; good
10 |EvgFor 30 55 70 77 woods; good
11 [MixFor 30 55 70 77 woods; good
12 |Scrub 30 43 65 73 brush; good
13 |Grass 39 61 74 B0 pasture/grassland/range; good
14 |Pasture 39 61 74 80 pasture/grassland/range; good
15 [Crop 67 78 85 89 Row crops; SR; good
16 ‘WoodWet 100 100 100 100
17 |HerbWet 100 100 100 100
18

The new data was saved in a separate file and converted to a table via the Excel To Table tool.



5| Excel To Table

Input Excel File Excel To Table
| G:\fall20194 327G Append. xlsx

Converts Microsoft Excel files into a

(0] t Tahl
utput Table table.

| F:'\MyData\327G_labs\projeticatchmentappend2

Sheet (optional)
| Sheet1

Cancel Environments... <« Hide Help Tool Help

It was subsequently joined to the catchment layer where the newly appended data was used to create the runoff maps below.
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Error

Some of the data was found to be lacking in the tabulated data for a number of minor and one major catchment. Due to time constraints, these catchments had to be

removed in the analysis and all relevant map layers.

Geostatistical Analyst -
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Join Data

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.
What do you want to join to this layer?

Join attributes from a table

1. Choose the field in this layer that the join will be based on:

E -]

2. Choose the table to join to this layer, or load the table from disk:

| catchmentappend ﬂ B
Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:
v
Join Options

(®) Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

(") Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

Validate Join

About joining data
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P flug:

[E]

Filters -

Holland
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