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Section | : Background and Application Process

1. Background

This Guidebook is prepared as part of Task 2 of implementation project 5-5667, which focuses
on the devel opment of a prototype application of the Suitability Analysis model using GIS for a
selected region in Texas. It is organized into two sections. Section | provides a description of the
study area and background information on data collection and analysis process. Section |1
introduces a prototype model with a step-by-step process to run it. Appendices to the Guidebook
give additional details about each component of the model along with the required data and GIS
tools to run the model, and results of each step.

2. Study Area

We selected the Austin Region for the development of a prototype application model using
Suitability Analysis. The study region is comprised of three counties (Hays, Travis, and
Williamson) out of the five counties that are within the Austin—Round Rock—San Marcos
metropolitan area.

3. Process
As mentioned in the report, this model follows afour-step process.

1) Projection of Employment and Households
2) Calculation of Required Land

3) Suitability Analysis

4) Allocation of Employment and Households

Proj ection of Employment and Household

3.1.1 Data
Table 3.1 shows types of employment and household data with their sources collected for this
study.

Table 3.1: Data Types and Sour ces

Data Type Y ear Sour ce

Population and households 2005 U.S. Census Bureau

Population and households 2014 projected ESRI

Population 2005-2040 projected = Texas State Data Center

Average parcel size for each land use CAPCOG data clearinghouse
Austin’s Capital Area

Total employment projections Metropolitan Planning
Organization (CAMPO)

Employment (2 digit NAICS) 2009 Texas Comptroller Office

Employment Estimation (4 digit NAICS) 2006 Texas Workforce Commission

Employment Projection (4 digit NAICS) | 2016 Texas Workforce Commission

Employment Estimation (2 digit NAICS) 2008 ESRI Business Analyst

Employment Projection (2 digit NAICS) | 2013 ESRI Business Analyst



After collecting required data for employment and household, this data was classified into
different categories.

3.1.2 Employment Classification

For this study purpose, 17 categories of employment were devel oped based on the data collected
from Texas Workforce Commission for 2006. This report consolidated 4-digit NAICS codes into
the 2-digit NAICS categories.

Table 3.2 shows 2-digit NAICS employment categories with percentage of employeesin each
category for all three counties (Hays, Travis, and Williamson) for 2006. The purpose of showing
employment categories in percentage isto break down total projected employment data from
CAMPO into 2-digit NAICS categories for each projection year.

Table 3.2: Employment Categoriesin Percentage

Employment Categories Employment Percentage
Hays Travis  Williamson

Accommodation and Food Services 7.80 8.30 7.80
Administrative and Support and Waste Management 6.30 14.80 6.30
and Remediation Services

Agriculture, Forestry, Fishing and Hunting 0.80 0.10 0.80
Arts, Entertainment, and Recreation 1.50 1.90 1.50
Construction 15.30 10.6 15.30
Educational Services 47.50 37.40 47.50
Finance and Insurance 3.00 3.20 3.00
Health Care and Social Assistance 3.50 3.90 3.50
Information 0.00 0.60 0.00
Manufacturing 3.50 7.20 3.50
Other Services (except Public Administration) 1.60 1.60 1.60
Professional, Scientific, and Technical Services 1.70 3.60 1.70
Real Estate and Rental and Leasing 0.40 0.70 0.40
Retail Trade 6.90 4.90 6.90
Transportation and Warehousing 0.00 0.60 0.00
Utilities 0.3 0.00 0.3
Wholesale Trade 0.40 0.50 0.40
Total 100% 100% 100%

Average area per employee needs to be calculated to find out how much land would be required
for projected employment. Average area per employee was calculated by dividing the existing
areawith the number of employeesin every 2-digit NAICS category. Table 3.3 shows average
area per employment in square foot for Hays County. Average areafor Travis and Williamson
County can be calculated similarly.



Table 3.3: Average Area per Employment

Area per
Employment Categories NUITIBET € G Employment
Employment = (Sg.Ft) (Sq.Ft)
Accommodation and Food Services 4,786 2,548,750 532.54
Administrative and Support and Waste
Management and Remggi ation Services e o=l LRa00
Agriculture, Forestry, Fishing and Hunting 101 296,250 2,933.17
Arts, Entertainment, and Recreation 637 1,032,500 1,620.88
Construction 3,238 3,520,000 1,087.09
Educational Services 5,460 4,170,000 763.74
Finance and Insurance 753 940,000 1,248.34
Health Care and Socia Assistance 3,537 3,395,000 959.85
Information 630 1,250,000 1,984.13
Manufacturing 3,413 3,562,500 1,007.14
Other Services (except Public Administration) 1,894 3,958,750 2,090.15
Professional, Scientific, and Technical Services 1,626 2,377,500 1,462.18
Real Estate and Rental and Leasing 1,215 3,133,750 2,579.22
Retail Trade 1,928 1,711,250 887.58
Transportation and Warehousing 665 1,088,750 1,637.22
Utilities 157 487,500 3,105.10
Wholesale Trade 1,810 3,157,500 1,744.48

Employment was categorized into basic and service sectors using the result of Location Quotient
Technique. The following formulawas used to cal culate the number of basic sector employment
for Hays County. The same formula can be used to cal culate the number of basic sector
employment for other counties or areas.

Hays County

Employment Total Hays County
, _ Industry Employment
Basic Sector Employment = Toxas T T Total Texas X Texas Employment Industry
Employment Industry Employment

Table 3.4 shows basic and service sector employment in Hays County for the year 2005 and
2010.



Table 3.4: Basic and Service Employment in Hays County

Employment Categories 2005 2010
Basic  Service Basic Service

Accommodation and Food Services 0 3,227 0 3,855
Administrative and Support and Waste Management
ond Remediation Servicos = 0 2625 | 0 | 3189
Agriculture, Forestry, Fishing and Hunting 0 0 0 0
Arts, Entertainment, and Recreation 0 638 0 749
Construction 849 5,496 1,107 @ 6,482
Educational Services 3,191 16,453 3,698 20,242
Finance and Insurance 0 1,247 0 1,445
Health Care and Social Assistance 0 1,458 0 1,772
Information 0 15 0 15
Manufacturing 22 1,443 95 1,613
Other Services (except Public Administration) 67 608 86 697
Professional, Scientific, and Technical Services 0 711 0 861
Real Estate and Rental and Leasing 0 181 0 209
Retail Trade 939 1903 1,142 2,201
Transportation and Warehousing 0 0 0 0
Utilities 20 111 13 121
Wholesale Trade 0 145 0 162

3.1.3 Household Classification

The household (single family and multifamily) classification of the study area was categorized
into three groups as shown in Table 3.5 based on household income level. Such categorization of
household is required for input in TDM.

Table 3.5: Household Categories
Household Income L evel

(in U.S. Dollars) I CEEgeR)
<50,000 Low Income
50,000 — 99,999 Medium Income
>100,000 High Income

Table 3.6 shows total number of households with income categories in Hays County for 2005
and 2010.



Table 3.6: Householdsin Hays County

Income Category 2005 2010
Low Income 24,197 25,430
Medium Income 15,135 22,084
High Income 8,160 14,851
Grand Total 47,492 62,365

By adding the number of households with income categories of Hays, Travis, and Williamson
County, we have the total number of households with income categories for the entire study area.

Table 3.7: Households of the Study Area

Income Category 2005 2010
Low Income 232,370 205,998
Medium Income 176,815 225,196
High Income 73,934 130,494
Grand Total 483,119 561,687
Required Land

Required land is the amount of land that is needed to accommodate future/projected employment
and household. To calculate the future required land, we needed the average land area for each
employment and household categories. This data was obtained from parcel data provided by
CAPCOG.

3.1.4 Required Land for Employment

Table 3.8 shows the required land for both basic and service sector employment for the year
2010 for Hays County. To get the required land for basic and service sector employment: 1) find
the difference between the number of employment for 2005 and 2010 for both basic and service
sectors by using data from Table 3.4, and 2) multiply the difference with the average area per
employment as shown in Table 3.3.



Table 3.8: Required Land for Employment in Hays County
Employment Categories Growth 2005-2010

Required Land
(S9.Ft)

| |
Accommossionadroodsevos 0| em | 0 | 34

Agilure,Foesy, Fingandruing 0 | o | 0 0
| |
|

| |
omaion o 1o | 1

| |
Ot Seices (ot Pl Admnsraion) | 0| %0 | a0 |
|

Wholesale Trade 0 17 0 16,173

Table 3.9 shows the total required land for basic and service sector employment of the entire
study area. It was obtained by adding required land for basic and service sector employment of
Hays, Travis, and Williamson County.



Table 3.9: Required Land for Employment in the Study Area

Employment Categories Required Land (Sg.Ft)
Basic Service
Accommodation and Food Services 266,572 266,448
ggrrnnlegll ;rlztrl] v;:er a\r;:jceS;Jpport and Waste Management and 1,580,969 5,451,375
Agriculture, Forestry, Fishing and Hunting
Arts, Entertainment, and Recreation 151,756 1,382,763
Construction 1,473,996 11,229,201
Educational Services 1,735,968 31,467,342
Finance and Insurance 0 1,145,659
Health Care and Social Assistance 0 2,347,173
Information -354,996 237,304
Manufacturing -859,341 841,043
Other Services (except Public Administration) 105,826 990,066
Professional, Scientific, and Technical Services 688,862 1,774,061
Real Estate and Rental and Leasing 0 658,817
Retail Trade 956,184 3,104,811
Transportation and Warehousing 0 56,919
Utilities -7,677 64,662
Wholesale Trade 85,208 308,845
Grand Total 5,823,329 63,726,487

3.1.5 Required Land for Household

Based on the result of the regression analysis (for census block groups data of the study area with
variables: total number of low income, medium income and high income, sum of area of single
family, sum of area of multifamily, and total count of single family), we derived aformula
(Table 3.10) to calculate the required land for household. Table 3.11 shows the required land for
household of the study area.

Table 3.10: Formula from Regression Analysis

Income | Area

Category | for

Low

Income | SF _ 2234.4 X Changein 11836006.9
Medium | MF 1221.7 Household N 402759.4
Income SF 31167.2 4828423.1
High MF 888.6 583922.5
Income SF 45120.5 6300425.4




Table 3.11: Total Required Land

Income 2005 2010 @ Change Required Land (Sq.Ft)

Category

Single Family = Multifamily

Low Income 232,370 | 205,998 @ -26,373 | -1,183,641,079 @ -22,850,703

Medium Income 176,815 225,196 48,381 621,940,250 97,773,923

High Income 73,934 | 130,494 56,560 | 1,767,634,394 @ 69,501,686

Grand Total 483,119 561,687 78568  1,205,933,565 144,424,906
Note: Negative (-) sign indicates loss of projected household and required land.

Suitability Analysis
Suitability analysisis a 4-step process.
1. Selection of Suitability Factors
2. Selection of Land uses
3. Range of Buffer
4. Rating and Weighting
3.1.6 Selection of Suitability Factors
Suitability factors—both natural environmental and built environmental—need to be selected for

suitability analysis. Selection of suitability factorsis subjective and depends upon the purpose
and the location of the study area. Table 3.12 shows the selected suitability factors for this study.

Table 3.12: Selected Suitability Factors

Natural Environmental Built Environmental
Water Bodies Highways
Wetlands Intersections
Texas Ecological Assessment Protocol Employment Centers
(TEAP)

Karst (geological formations with aquifers,

also a habitat for some endangered species) AR

Existing Land use

3.1.7 Selection of Land uses

Identifying land uses for the suitability analysis was based on employment and household
categories. Selection of land uses is also subjective and depends upon the purpose and location of
the study area. Table 3.13 shows the selected land uses for this study.



Table 3.13: Selected Land Uses
Use Categories Activities
Single-Family residential (SF)
Multi-Family residential (MF)

Offices, assisted living, day care, retail sales and services,
Basic Low Commercia (BLC) restaurants, banks, nursery or greenhouse, grocery sales,
Service Low Commercia (SLC) pharmacies, fitness centers, dance and music academies, artist
studio, colleges and universities, bed and breakfast.

Any usein Low Commercia plus bar, nightclub,

Basic High Commercial (BHC) entertainment venues, hospital, hotel, liquor store,

Service High Commercial (SHC) | office/lwarehouse, vehicle and equipment sales, leasing and
repair, furniture sales, pet shop, wholesale activities.

Any usein HC plus commercial laundry, contractor storage
yard, lumber yards, indoor manufacture, assembly and
processing, mini-warehouse, RV, trailer and boat storage,
SOB'’ss, testing and research, warehouse and distribution,
wholesale, wrecker impoundment.

Basic Light Industrial (BLI)
Service Light Industrial (SLI)

Basic Heavy Industrial (BHI) Any usein LI plus outdoor manufacture, assembly and
Service Heavy Industrial (SHI) processing.

City parks, pocket parks , community gardens, outdoor
Open Space (OS) recreational areas, natural areas, environmentally sensitive
areas, greenways

3.1.8 Suitability Factors Categories

Proximity/accessibility to the suitability factors was used to determine the location of future
development. Proximity/accessibility was defined by buffer ranges around each factor. Buffer
values are included in the rating table. Table 3.14 shows arange of buffers for the selected
suitability factors.



Table 3.14: Suitability Factors Categories

Suitability Factors Categories
50, 200, 500, 1000, 2000, 10000 feet
0.5, 1, 2, 3miles

1000, 5000, 10000, 15000, 20000 feet

Factors Analysis
Highway Proximity
I nter section Accessibility
Employment e
Centers Accessibility

Shopping Centers

Airport

Karst

Endangered Species

Water Bodies

Wetlands

TEAP

Existing Land use

3.1.9 Rating

Accessibility
Accessibility

Assignment
Features

Proximity

Proximity
Proximity

Assignment
Raster

Assignment

1000, 5000, 10000, 15000, 20000 feet
1000, 5000, 10000, 15000, 20000 feet

zone 1, zone 2, zone 3

328, 984, 2296, 4921 feet

98, 328, 656, 3280 feet
98, 328, 918, 3280 feet

1, 10, 25, 50 (in percent of the total area)

Vacant Lots and Tracts, Qualified Agricultura

Land, Farm and Ranch Improvements
(because we want to focus on undevel oped
areas)

Each of the suitability factors categories was rated based on its suitability for each land use with
ascale of -10 to 10. A samplerating table for the suitability factor “Highway” is shown in Table
3.15. Columns “Buffer_From” and “Buffer_To” show the range of buffers. Green columns show

different land use categories by way of their ratings with respect to arange of buffers.

Table 3.15: Sample Rating Table

Buffer From | Buffer To| MEF | SFE | BHC | BHI | BLC | SHC | SHI | SLC | SLI | OS
0 50 -10 | -10 | 10 -5 10 10 -5 10 -4 | 2
50 200 5 | -7 10 0 10 10 0 10 0 4
200 500 0 -3 7 2 5 8 4 5 < 1
500 1000 1 0 3 6 0 3 6 0 5 0
1000 2000 2 1 0 8 -2 0 8 -5 1 0
2000 10000 5 3 -4 -2 -3 -4 -3 -3 -5 | -10

For this study, rating tables for all the selected suitability factors were created in Microsoft
Accessas“.mdb” file, as shown in Figure 3.1.
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Figure 3.1: Screenshot of Rating Table in Microsoft Office Access
Note: Any land usethat israted “-11” is considered “null” and masked.

3.1.10 Weighting

For calculating each factor’ s weight, the AHP model was used. Therefore, all factors were
compared with each other in a pair-wise comparison matrix, which is a measure to express the
relative preference among the factors. Each factor was weighted expressing a judgment of the
relative importance or preference of one factor against other as tabulated in .dbf format (shown
in Figure 3.2).

Figure 3.2: Screenshot of the AHP Weighting Table in Microsoft Office Access

The table was then entered in the AHP Extension to get weighting for all the land uses, as shown
in Figure 3.3. AHP Extension can be downloaded from
http://arcscripts.esri.com/detail s.asp?dbid=13764.
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AHP 1.1 — Decision support tool for ArcGIS

idownload:

contact author | download help

Author Cswald Marinoni

File Name extahp.zip

Language wisual Basic

Last Modified Feb 13 2009

Status of work Public Domain

Software ArcGIS - arcview

File Size 356.56 kb

Downloads 5083

[ ] ArcScripts is intended for the free exchange of scripts and tools related to ESRI
E?;tcm%ﬁ products. Please alert the moderator if this script is a demo, trial-version, or an advertisement for a retail
Summary

The provided extension performs a criteria wewght_dete_rmination according to the well known Ana!}tic Hierarchy
Process [AHP). Powerful tool for the creation of suitability maps (spatial planning, risk mapping and more)! Manual
and some example files included., Limited to integer rasters. Allows up to 20 criteria.

A 'Spatial Analyst' extension is required!

Figure 3.3: Screenshot of Download Page

3.1.10.1 Running the AHP Extension in ArcGIS
Steps:
1) Launch ArcGIS.
2) From the Tools Menu, choose Customize.
3) “Addfromfile” field (Figure 3.4).

Click on “Add from file”

Figure 3.4: Customize Option in the Tools Menu

4) Browse the extension “extahp.dll” and OK (Figure 3.5).
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Figure 3.5: Adding the AHP Extension

5) Onthe Commandstab, choose “ Developer Samples’ from “ Categories.”
6) Choose AHP from the “Commands” list box.
7) Drag AHP onto the ArcMap environment (Figure 3.6).

Figure 3.6: Adding AHP Toolbar

The ArcMap environment looks like this (Figure 3.7):

Seleckion Tools Windowe Help

B @ X |« o | & 16 =g &K e || @ Q2

o @

Figure 3.7: AHP Toolbar

13



8) Click onthe“AHP” and define the criteria (Figures 3.8 and 3.9). The number of criteria
isrestricted to a minimum of 2 and a maximum of 20.

Pleaze select and the add raster lapers ta the list of rasters on the right hand side. All rasters must be integer rasters
Classilied raster lapers: ARy Eaes descriptor [ layemame
[must be integer] Feclass of sand
Reclass of peat
]
« |
Cancel |

Figure 3.8: Defining Criteria (Factors) for Weighting

Please select and the add raster layers to the list of rasters on the right hand side. All rasters must be integer rasters.

Classified raster layers: |Reclass of sand

layername
[must be integer] Reclass of peat | ‘

Reclass of slope

Cancel | Mext > ‘

Figure 3.9: Adding Description to the Criteria

9) After all criteriaare defined, click Next to reach the screen shown in Figure 3.10.
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Slope | 5snd | Peat Fref. table

 AHP results

Compute |

Weights:

CR: n. def

Details... |

¥ Cieate report file

About... | < Previous | Cancel | Ok
Figure 3.10: Pair-wise Comparison in AHP

10) Put valuesin the matrix for all the factors and click Compute and Ok.
11) The result of the AHP for the selected suitability factorsin the study is shown in Figure
3.11:

B AHP-Result.txt - Notepad
Fil= Edit Format Yiew Help

acs_emp_rt(5 acs_emp_rt05
acs_ints_rtos acs_ints_rtos
acs_shp_rtos acs_shp_rtos
;_?rox_hwy_rtOS ;_?rox_hwy_rtOS
u_inv_rtos u_inv_rtos

3

[Preference Matrix]
prox_esp_rtas
prox_esp_rt0s
prox_wat_rtds
prox_wet_rtij
teap_rtls
karst_rtos
acs_air_rtos
acs_emp_rtos
acs_ints_rtos
acs_shp_rtos
rox_hwy_rtos
u_inv_rtos

rox_wat_rtos

0 eap_rtos karst_rtos acs_air_rtos
1111 0.142%

L1111 1111 0.1111 1111 0.1111
L1429 25 2

L3333 3333
3333
1429

L1426

L1426

L1111
i1

13333
5

L3333
. L3333
2 L3333 L3

L3333

p
0
1
Q
a
o]
3
7
4
1 5
3

5

101010 10 D 1D R R D
LAJ "] e L LA LA Ll g
W e D e e O T T
o
T ey Y =y =
ochRCROoONOOODOD
owhNooDOoO oo
CRooONOOoD oD
L [
w
h
1w
FENRPCoROooo D

73

[FsswpHp rasultswuxww]
[Eigenvalues]
12. 7644
0.3183

0.3183
-0.2275
-0.2275
-0.4143
-0.4143
0.0815

0.0815
-0.4521

-0, 8283

3

Figure 3.11: AHP Result

The AHP result was entered into the Weighting Tool set (see Section 11, 4.1.5), asdepicted in
Figure 3.12.
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22 Suitability for Each Land-use 2010 =13

input_layver
| =
Rasker Field YWeight ~ ﬂ

AL TxDOT ThirdRunResulth 201 0prox_esp_rt10 SF 0.0113
CAanT=DoT ThirdRun|Resulti2010\prox_wat_rt10 SF 0.0523 ﬂ
CAAMTDOT ThirdRunResulth 201 0prox_wet_rt1d  SF 0.0303 -
CHAIMTDOT ThirdRunResulth 201 0 teap_rt10 SF 0.0z79 ﬂ
CAanTxDO T ThirdRun|Resulti20104karst_rt10 SF 0.0285
AR TxDOT ThirdRuniResulti2010acs_air_rk10 SF 0.1651
CHAMTDOT ThirdRunResulth20104acs_emp_rt10 SF 0.0846 ﬂ
CAaNT<DOT ThirdRun|Resulti201 0\acs_ints_rt10 SF 0.1416
CHATxDOT i ThirdRuniResultiZ010lacs sho rt10 SF 0.1475 b

< >

iOutput Layer

| Cial TxDOT, ThirdRuniResult, 20051 su_sF_05
;sF_mask {optional)

| C:al TxDOT, ThirdRuniResulti 20051 sF_mask.

% (&

oK | Cancel | Environments...| Show Help = |

Figure 3.12: Entering AHP Result into the Weighting Tool set

3.1.10.2 Mask

After rating and weighting, the next step was to mask the areathat is not available for
development. In this model, the processis called “Masking.” The purpose of this processisto
exclude water bodies, environmentally sensitive areas, and undevel opable land uses from
allocation. This process ensures that allocation of projected employment and household will not
take place in these masked areas.

Allocation of Employment and Households

Allocation of the projected employment and household into devel opable land (supply) is based
on how much required land (demand) is needed to accommodate them. This process involves
determining the order of allocation into the most suitable developable land in the region. LUM
essentially allocates projected economy growth, represented by employment and household
growth; the order for allocation is based on how an area devel oped according to the economic
base theory. For this project the order of alocation was determined as:

Basic Heavy Industria (BHI)
Basic High Commercial (BHC)
Basic Light Industrial (BLI)
Basic Low Commercia (BLC)
Multi Family (MF)

Single Family (SF)

Open Space (0OS)

Service Heavy Industrial (SHI)
Service High Commercial (SHC)
Service Light Industrial (SLI)
Service Low Commercia (SLC)
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Section |1: Prototype M odel and Step-by-Step Process

Section Il isintended to provide user friendly step-by-step guide to run the SA Model for similar
types of applications.

4. Runningthe SA Model Toolbox in ArcGIS
The SA model application in ArcGIlS was developed using Model Builder. The following are
the steps performed to run the model:
1) Open ArcMap.
2) Open Arc Toolbox and add Toolbox (Figure 4.1).

1. Click to open ArcToolbox

2. To add the SA Toolbox, right click and select
add toolbox, select from the folder where the SA
Model islocated.

Figure 4.1: Adding the Model Toolbox
3) Add the SA Model toolbox (Figure 4.2).

+- {8 Samples
+- {8 Schematics Tools
+ & Server Tools
+ & Spatial Analyst Tools
+ a Spatial Statistics Tools
+ a Tracking Analyst Tools
-1 & TDOT Model
+ 85 01 Rating
+- 85 02 Weigting
+ % 03 Allocation
g assign
2 suikability

Figure 4.2: The Model in ArcToolbox

The prototype model is divided into three toolsets: Rating, Weighting, and Allocation.
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Rating T ool set
The Rating toolset performs the straight-line distance analysis for the related suitability factors,

assigns the rating tables (.mdb), and produces araster layer, which includes the ratings for each
land use in its attribute table.

4.1.1 Proximity
SA Model —» Rating—> Proximity

Proximity selects the first component rating to perform buffering and assigns rating values to the
factors. The Proximity tool (Figure 4.3) produces a straight-line distance from the suitability
factor and assigns rating value to these distances (Buffer _From and Buffer_To).

ert Selection Tools Window Help 2. Select location of the
factor to be rated
3 £ le&enn|e o5 <]
x —
#2 10 Proximity to Highwa 7

+a5pat" A A — & ' E]@

=@ st 1. Doubleclick on Input Layer ) .

* g I"?; one of the factorsto [ CABITXDOT ThirdRun\SHPY2030_Highway_2005.shp EI 3. Select location to save

= ¥

& ( beanalyzed | cutput Rated Layer the output raster.
= p ‘ CHAINTDOT) ThirdRuniResult 2005 pros_hwy_rt0S E:
i; ir . A!m!:y En El.ﬁc:jangernus Species Selection Criteria {optional) = 4 Select |()()a iOn Of
gl -2/ PTEINIG D) TR "DRFT2_2030" = 'FreewayParkway' :
e 10 Proximity to Water Bodies ‘ . = the rati ng table
= 10 Prozimity to Wetlands Eatngllshlo
:m 11 Reduce Cell Size ‘ CANTDOT ThirdruniRating. mdbiDist_Huw @l I
Te 12 Accessibility From walue Field
w12 Accessibility to Airport ‘ Buffer_From e | 5. Buffer_F_rom refersto
¥ 12 Accessibilicy to Emplayment Centers To value field the start point of the
i; ig iccess!s!:!tv En Isl?jtar.saclgnnt ‘ BuFfEr_Tlm - j distance (I ncluded in the
. cressibility to Shoping Centers Cukput walue Fiel H

:Du 13 Assignment Feature ‘ Euffer_To j reti ng tabl E).
:o; 13 Karst Zones Rating Layer nin Fields {optional}
:o; 13 Land Use Rating Layer Buffer_From ~ ¥
== 14 TEAP Rating Laysr Buffer_To

= & 02 Weigting Eloistane, 6. Buffer_To refersto the

o 21 Mask for Each Land Use Field end point of the distance
w21 Mask for Each Land Use 2005

ME (included in the rating
o= 21 Mask for Each Land Use 2010 . -
= 21 Suitability for Each Land-use BHC table) OUtPUt_‘]OI n Field
% 21 Suitahiliey For Each Land-use 2005 5F indicates the field used to
v 21 Suikabilicy for Each Land-use 2010 BHI 3 mgn value (the rati ngs)
T 21 Suitibility M BLE t hedlinr
= 22 Suitaility for Each Land-use 2 E fo each cel aster
% 22 Suitabilicy for Each Land-use 2005 celect Al | T | ormat.

w22 Suitability for Each Land-use 2010
= & 03 Allocation

Output Join Field

% 31 Combing the Suitabiity Layers 2005 Buffer _To 2 7
o= 31 Combing the Suitability Layers 2010 H
gn & Lamiine the S v 7. Click OK to
Favorites | Index Search] Hesults] 1 execute
(e]:4 = ST TG
I I |
T AT [l6) aiial e I

Figure 4.3: Example of Proximity Tool (Proximity to Highway)

4.1.2 Accessibility
SA Model —» Rating — Accessibility

Select Accessibility tool (Figure 4.4) to perform the accessibility analysis. Thistool produces

distances based on the transportation network, the rating tables (.mdb), and araster layer, which
includes the ratings for each land use in its attribute table.
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ot Selection Tools Window Help 2 Select | ion of the

¥ + £ &GO w2 network distance (.nd)

** 12 Accessibility to Airport

=& T<DOT Madel ~ —
= & 01 Rating Mebwark |
= 10 Proximit i i i =}
i; 0 Proximit: o B 1. Double click on LAl T=DOT ThirdRunl, SHPY2030_Highway _2005_ND.nd = 3. Select location of the
% 10 Proximity toHigl ~ ONe of the factors fresctions Layer _ | factor to be rated
:0J 10 Proximity taWa|  under Accessibil ity 1Al T=DOTFirstModel, SHP airfieldpts_bts.shp 5
:74 10 Proximity ko We ression {optional)
e 11 Reduce Cel Size FAC_TYPE" = 'AIRPORT' % 4. Select |ocation of
12 Access!b!l!ty _ Default break values (optional) the rati ng table
¥ 12 Accessibilty to Airport [ 1000 5000 10000 15000 20000
:n 12 Accessibility ko Employment Centers Rating Table
Y= 12 Accessibility to Intersection - - - - P
%= 17 Accessibilty to Shoping Certers | CAITDOT) ThirdRuniRating. mdb'Acs_air ﬂ I ; ;
Y= 13 Assignment Feature Output Join Field 5. Output Join Field
Y= 13 Karst Zones Rating Layer | Category LI indicates the field used to
Y= 13 Land Use Rating Layer Cutput Layer a&lgn value (the rati ngs)
] - - - N .

| & :D?Vi:l;;:; Rating Layer 1C.'l,.‘:l'l,TxDO;I;:'I,th::IRun'l,ResuIt'l,Temp'I,RecIass_SAPoZ_CDpyRaster.|mg = to each cell in raster
Yu 21 Mask for Each Land Use |r;::t amee SR Z| format.
Su 21 Mask for Each Land Use 2005
¥u 21 Mask for Each Land Use 2010
Y 21 Suitability For Each Land-use :
Y 21 Suitability For Each Land-use 2005 6. Select location to save
% 21 Suitabilty for Each Land-use 2010 the output raster.
:)4 21 Suitibility
Y= 22 Suitability For Each Land-use
Y= 22 Suitability For Each Land-use 2005
Y= 22 Suitability For Each Land-use 2010

= & 03 Allocation
Y= 31 Combine the Suitability Layers 2005 7. Click OK to
:n 31 Combine the Suitability Layers 2010 execute
Y= 321 Allocating BHI
Y= 322 Allocating EHC
Y= 323 Allocating BLI
Mo 294 Al mbimn £ b

Favorites | Index ] Search ] Reszults ]
Ok | Cancel | Environments. .. | Show Help == | i
A~ | @] arial ~] i <]

Figure 4.4: Example of Accessibility Tool (Accessibility to Airport)
4.1.3 Assignment
SA Model —» Rating —» Assignment
Select Assignment tool (Figure 4.5) to assign the rating table to unique categories of suitability

factors such as land use, Karst Zone, and TEAP. Thistool does not perform distance analysis. It
produces araster file.

19



+* | J e I om 0Nl 2. Select location of
D@ the factor to be rated.

x

*#* 13/ Land Use Rating Layer

ou 10 Proximity ~
:04 10 Proximity ko Endandgerous Species Input Layer
o= 10 Praximity o Highway [ CHAINTADOTiFirstModelSHPILL_2005. shp ﬂ
Ju 10 Proximity to Water Bodies 5 . —
Sw 10 Proximity bo Wetlands xpression (optional) a
Y= 11 Reduce Cell Size | ﬁ
e 12 Accessibiity Yalue field 3. Select location of
128 houbledick on |LU.‘1D'g =1 the rating table
ou 12 A f the factors 5 Reating Table
T 124 ONEOTINE [ AN TXDOT) ThirdRuniRating.mdbyLL_Tnv E |
S 1240 UNder Assignment. o
Join Field
:3-4 13 Assigring Ju..un: | LIJ_1Dig j 4. Select location to save
iJ 13 kKarst 2 <5 Bat|ng Layer |Qlu_inv_rt05 the output raster.
= 13 Land Use Rating Layer
:}J 14 TEAP Rating Layer | CHAINTDOT) ThirdRunResult 20054 u_iny _rtds ﬂ
-8 02 Weigting Join Fields {optionaly
Jw 21 Mask for Each Land Uss [ cateqgory A
Jw 21 Mask For Each Land Use 2005 [FLu_1Dig
Jw 21 Mask For Each Land Use 2010 FlL_cods
Jw 21 Suitability For Each Land-use MF_
}}4 21 Suitability for Each Land-use 2005 HeHc
§4 21 Suitability for Each Land-use 2010 B
w 21 Suitibiliby
Sw 22 suitability For Each Land-use Eeri
=3u 2% Suitability For Each Land-use 2005 [eLC w
% 22 Suitability For Each Land-use 2010 (m“' ! 3

- & 03 Allocation

we= 31 Combine the Suitabilty Lavers 2005 Select Al | Unselect Al |

we= 31 Combine the Suitabilty Lavers 2010

¥= 321 Allocating BHI .
% 322 Allocating BHC 5. Click OK to execute

o= 323 Allocating BLI j

Jw 324 Allocating BLC
B e Al ¥ K | Canicel | Environments. .. | Show Help == |

£
Favorites | Index | Search | Results |a O n ‘l
Figure 4.5: Example of Assignment Tool (Land Use Rating Layer)

Weighting T ool set
The Weighting toolset assigns weights to all the suitability factors and generates a suitability map
for each of the land use categories.

Thistool has two sub-tools and performs two major tasks: 1) masking and 2) assigning weights.
The two sub-tools are Mask for Each Land Use and Suitability for Each Land Use.

4.1.4 Mask for Each Land Use

The purpose of this sub-tool isto mask the area that cannot be devel oped for reasons such as
wetlands, endangered species, etc. This sub-tool masks all the cellsin each land use category that
arerated “-11" for each suitability factor.

Steps:
SA Model —» Weighting— Mask for Each Land Use

1. Definethe expression for each land use; for example, for Single Family Residential,

put the expression as"SF" = -11.
2. Specify the name and location of the output mask layer.
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3. Put raster datasets of all the selected suitability factors from the database. For
example, for wetlands, put the raster file “prox_wet_rt10.”

4. Click OK.

Similarly, we can perform masking for other land use categories, as shown in Figure 4.6.

g e
+ a Spatial Statistics Tools |
=& Tracking Analyst Tools Expression (optional)
= & T«DOT Madsl [ =11 %
= @ 01 Rating - Qutput Mask Layer
= 10 Proximity =
% 10 Praximity to Endangera |C:\Ah\TxDOT\ThlrdRun\Result\Temp\RoundUp7D|V\l E
e 10 Proximity to Highway proz_wet_rt10
37 10 Proximity toviater Bodidl [ CLART=DOT,ThirdRumResalti201 Dhpros_wet_rt10 ﬂ
e 10 Proximity to Wetlands T
e 11 Reduce Cell Size: . - =
T 12 Accossiiliy |C:'LA\llTxDOTlThlrdRun\Rasultlzn1Dlprnx_wat_rtm E
e 12 Accessihiliy ta Airport pros_hwy_rt10
e 12 Accessibility to Employm| |C:\Ah\TxDOT\ThlrdRun\ResuIt\ZUlU\prox_hwy_rtltl ﬂ
e 12 Accessbility to Intersect prox_esp_rt10
¥ 12 Accssshiity toshomng § [ DT iR st 201 Dipro_esp 10 ﬂ
Jr= 13 Assignment Feature
% 13 Karst Zones Rating Layg] 1410 1E10
= 13 Land Use Rating Layer |C:\Ni\TxDOT\ThirdRun\ResuIt\2UlD\\ufinvfrtlD ﬂ
= 14 TEAP Rating Layer karst_rt10
=1 & 02 Weigting | AT ADOTy ThirdRuniResulb 201 0l karst_rt10 ﬂ
Y= 21 Mask For Each Land Use
S 21 Mask for Each Land Lsa]  255TP1H0 ~
3 21 Mask for Each Land Use |C:\A\i\TxDOTlThirdRun\RasultlznlDlats_shp_rtln E
:Ou 21 Suitability for Each Land| acs_inks_rk10
W= 21 Suitability for Each Land |c:\Ah\TxDOT\ThwdRun\ResuIt\zu1U\acs,mts,rt10 ﬂ
vzl Su?tfak.mlity for Each Land| L
:=Z 2 gﬁ:tf!:;:y tor Each el [CARTOOTIThircRunResZ0101acs _emp 10 ﬂ
o 22 Suitabiity for EachLandl|  acs_air_rtlo
:m 22 Suitability For Each Land| |C:'LF\\i\TxDOTlThirdRun\RasuItlZD1Dlacs_a\r_rtlD w
# & 03 Allocation
& assign O ‘ Cancel ‘ Errvironments. .. | << Hide Help |
R auirahilieg

Figure 4.6: Mask Tool for Each Land Use

Result: The white areas of the map are masked for Single Family (SF) devel opment
(Figure 4.7). This means SF devel opment cannot be allocated in these areas.

Figure 4.7: Result of the Mask Tool

4.1.5 Suitability for Each Land Use
This component of the Weighting tool uses AHP results (weight scores) for each land use
to get the suitability layers.
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Steps:

SA Model — Weighting — Suitability for Each Land Use

agbrwdNPE

shown in Figure 4.8).
Click OK.

S

Put raster files of all the suitability factorsin the “input layer.”
Select the land use under “Field;” here the selected land use is SF.
Use the weights that are generated by AHP (refer to section 2.3.5.1).
Specify the name and location of the “ Output Layer.”
Put the mask layer. For example, here the mask layer for SFis“sf_mask” (as

22 Suitability for Each Land-use 2010 =13
input_laver
| =
Rasker Field YWeight ~ +
AR TDOT ThirdRunResulth 201 0prox_esp_rt10 SF 0.0113
CAanT<DoT ThirdRun|Resulti2010\prox_wat_rt10  SF 0.0523 b ¢
CARMT<DOT ThirdRunResulti 201 0\prox_wet_rtld  SF 0.0303 -
AR TDOT ThirdRunResulth 201 0 teap_rt10 SF 0.0z79 1
CAANTDOT ThirdRun|Resulty201 04karst_rt10 SF 0.0285
CAaNTxDOTY ThirdruniResulty2010acs_air_rt10 SF 0.1651
AR TDOT ThirdRuniResulth20104acs_emp_rt10 SF 0.0846 +
CHAIMTDOT ThirdRunResulth 201 04acs_ints_rt10 SF 01416
CHANT=DOT I ThirdRuniResultiZ010acs sho rt10 SF 0.1475 e
< >
’Output Layer
| Cialt T=DOT, ThirdRuntResultl 2005y su_sf_0S =
’sF_rnask(optionaI)
| Cuialt T=DOT, ThirdRunt Resulth 2005y sF _mask =
O Cancel | Environments. .. | Show Help == |

Figure 4.8: Suitability for Each Land Use Tool

Allocation Toolset

The Allocation toolset combines the entire suitability map for al land use categories, alocates
each land use into the most suitable location, and produces the composite allocation map. This

tool hasthree sub-tools.

4.1.6 Combinethe Suitability Layers

Select the Combine the Suitability Layers 2010 to combine the entire suitability layers of each
land use. Thistool creates one composite raster layer that has the values of each land use in

different fields in its attribute table.

Steps:

SA Model — Allocation — Combine the Suitability Layers 2010
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& || RN I Y I S0 s

1. Select Allocation

wm 13 Assignment Feature
:OJ 13 Karst Zones Rating Layer
Jem 13 Land Use Rating Layer
% Sem 14 TEAP Rating Layer
= 0

ra

Weigting

Y= 21 Mask for Each Land Use

Jm 21 Mask for Each Land Use 2005

s 21 Mask for Each Land Use 2010

Sem 21 Suitability For Each Land-use

:OJ 21 Suitability For Each Land-use 2005
Sem 21 Suitability For Each Land-use 2010

2. Doubleclick on
Combine the

w 22 Suitability F
¥ ZZSuabilty g Coility Layer

Jem 22 Suitahiliby Fi

] % 03 Allocation
Y= 31 Combing the Sueability Lavers 2005
:cu 31 Combing the Suitability Lavers 2010
Sem 321 Allocating BHI
wm 322 Allocating BHC
Y= 323 Allocating BLI
Jem 324 Allocating BLC
Jem 325 Allocating MF
Y= 326 Allocating SF
Sem 327 allocating 05
Jm 328 Allocating SHI
v 329 Allocating SHC
Sem 323 Allocating SLI
Sm 3291 Allocating SLC
Jem 33 Compare Scenarios

o 34 TA
g assign
2 suitability

< >

7. Click OK to execute

*2 31 Combine the Suitability Layers 2010

Q Comb_SUs_10

g@ 3. Select location to

save the output raster.

| CAAINT=0o T ThirdRunResult, 20100 Comb_SUs_10

su_sli_10

4, Select location
where the individual

| CAAIN =0T ThirdRunResult, 201 0hsu_sli_10

suU_slc_10

suitability map was
saved.

| CAAINT=DO T ThirdRuniResulth2010hsu_slc_10
su_shi_10

| CRAINT=DOT ThirdRuniResulti2010isu_shi_10

su_shc_10

| CHANT=DOTI ThirdRuniResulti2010hsu_she_10

su_sf_10

| CRAINT=DOT ThirdRuniResulti2010hsu_sF_10

s0 o5 10

| CHAINT=DOT ThirdRuniResulti2010lsu_os_10

su_mf_10

| CHANT=DOT ThirdRuniResulti2010isu_mfF_10
su_bli_10

| CRAINT=DOT ThirdRuniResulti2010hsu_bli_10
su_hlc_10

| CRANT=DOT ThirdRuniResulth2010hsu_blc_10
su_bhi_10

| CAAIT=0o T ThirdRrunResult, 201 0hsu_bhi_10
su_bhc_10

| CAAI =0T ThirdRunResult,2010hsu_bhc_10

ok | Cancel

| Environments. ..

w] [v] [&] [w] [v] [@] [@] [w] [ [@] " (&)

| Show Help == |

Farvorites |Index J Search‘ Hesults‘

|a|3 n'_"||‘|

Figure 4.9: Combine the Suitability Layers Tool

4.1.7 Allocating

The Allocating toolset is used to allocate the required land (from section 2.2) on suitable land for

each land use.

Steps:

SA Model —» Allocation — Allocating

Currently, the value of required land is set based on 2010 household and employment
projections. However, this value can be adjusted for running different scenarios for employment

and population growth.
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2. Select location to
save the output raster.

o 21 Suitability For Each Land-use 2010
wem 21 Suitibility

=

%s 22 5uil 1. Doubleclick onthe

#2 321 allocating BHI

comb_sus_10

m 22 S land use category to be - . o |
H % 0 Allacat|  @located. |C:'l,.ﬁ.ll'I,TxDOT'I,Th|rdRun'I,ResuIt'l,20ID\,comb_sus_llil & 3 Sdect the appropriate land
oem 31 Combing _ditabiity Layers 2005 value_field usefield in the attribute table
%= 31 Combir the Suitahility Layers 2010 | TIMES_5U_BHIZ —, of the composite layer
- f new_field
:D- 32 F\::cu:at!ng BHil | EHI 4, Select the land use
om 322 Allocating BHC to be allocated
wm 323 Allacating BLI req_area
% 324 fllocatinn B | EOAO7S |
o= 325 allocatil 6. Click OK to execute 5. Insert the required
o= 326 Allocatinig - land for BHI
S 327 Allocating 035 l| £ 7

o= 328 allocaking SHI

o= 329 Allocating SHC I | CK | Cancel Enviranmments. .. Show Help == |
:74 33 Compare 3cenarios

S 328 Allocating SLI
Som 34 TAZ ‘

om 3241 Allocating SLC
Figure 4.10: Example of Allocation Tool (Allocating BHI)

4.1.8 Compare Scenarios

Thistool compares results from two different scenarios/projections using the Cut/Fill functionin
Spatial Analyst Extension. The Compare Scenarios tool compares the 2005 to 2010 projections
results of the study area based on two scenarios (with and without SH 130 and Ronald Reagan
extension).

Steps:
SA Model — Allocation —» Compare Scenarios

1) Put the composite suitability map of 2005 under “ Scenario 1”
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Figure 4.11: Adding Scenario 1 Result in Compare Scenarios Tool

2) Select theland use type of interest under “Base Field 1).”
3) Put the composite suitability map of 2010 under “ Scenario 2.”

Figure 4.12: Adding Scenario 2 Result in Compare Scenario Tool
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4) Select theland use type of interest related to step 2 under “Base Field 2).”
5) Specify the name and location of the result under “Compare _05-10).”

|:;|--§ TxDOT Model
-8 01 Rating
& 02 Weigting €08 Scenario | r

E& 03 Allocation

----- Y= 31 Combine the Su

----- S 31 Combine the: Su Base Field 1

..... % 321 Allacating BHI L

----- S 322 Allocating BHC )| €38 Seenario 2

----- :n 323 allocating BLI I comb_sus_10

----- Y= 324 Allocating BLC Base Field 2

----- Y= 325 Allocating MF T

----- S 326 Allocating SF

..... w327 Allocating O35

----- o= 328 Allocating SHI

..... S 329 Allocating SHC

..... w324 Allocating SLI = |

----- Sw 3211 Allocating SL

----- :n 33 Compare Scenarios

----- You 34 7AZ

** 33 Compare Scenarios

| comb_sus_0S

corppare_05-10
| CANT=DO T, ThirdRuniResultlcompare_05-10

% [ 1w

[l

Cancel | Environments...l Show Help = I

Figure 4.13: Specifying Name and Location of Result

The following map shows the net gain/loss of the development due to scenario change. See
Cut/Fill function explanation in the ArcGI S Desktop Help.

= £F Layers (B ArcToolbox

+/- & 3D Analyst Tooks

WOLUME &P Analysis Tools
I Het Gain &P Cartography Toals
[ Unchanged +- 8 Conversion Tools

W et Loss +-48§ Data Interoperability Tools

Layer, Properties

General | Souce | Evtent| Display  Symbology | Fiskds | Joins & Relates

Show: _ .

Eum o Valums Praw raster grouping values into classes Trnpatt. ..
Stretched Fields Classification
Discrete Color Yalue:

[voLUME Equal Interval

Mormalization: <Mone > - Classes: 3 w | Classify...
Color Ramp: - -

Symbol [ Range [ Label [
I - 7o7s0se+308 -0 Met Gain

0-0 Unchanged
I o - 1 757653e+308 Net Loss

™ show class breaks using cell values Display NoData as |+
T™ Use hilshade effect %[

1] I Cancel | Apoly |

Figure 4.14: Net Gain/Loss of Development due to Scenario Change

419 TAZ

The TAZ Tool uses zonal statistical analysis to calculate the area of land allocated for each land
useineach TAZ.

Steps:
SA Model —» Allocation —» TAZ
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1. Select Allocation

3. Select the location of
the final composite map

4. Specify theland
usefield to
calculateitsareain
each TAZ

2. Double-click on TAZ Select location to

save the output

Figure 4.15: TAZ Tool

This step should be repeated for each land use. The result isa TAZ shapefile that contains
allocated land for all the land uses. To obtain employment and household density in TAZ, follow
the steps below:

1) Open the attribute table of TAZ shape file and copy it to Excel.

Figure 4.16: TAZ Attribute Field
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2)

3)

4)

5)

Figure 4.17: Sdlect all the Fields in the Attribute Table and Copy to Microsoft Excel

Get the average square feet of land per employment and the average square feet of land per
single family and multifamily household (this can be obtained from the existing average
sguare feet per employment under the assumption that the region will continue to grow the
same way. There are also other resources that may provide standard cal culation of average
area per employee.)

In Microsoft Excel, calculate total number of employment. For basic employment, divide the
sum of the allocated land for basic employment by the average square feet of land per
employment. For service employment, divide the sum of the allocated land for service
employment by the average feet of land per employment.

Calculate the total number of households. For single family household, divide the total
allocated land for single family by the average square feet of land per single family
household. Similarly, for multifamily, divide the total allocated land for multifamily by the
average square feet of land per multifamily.

Join the newly created Excel spreadsheet with the TAZ shapefile.
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Figure 4.18: Join the Excel Sheet with TAZ Shapefile

6) Add 3 new fieldsin the attribute table: a) field to calculate areain acre; b) field to calculate

employment density per acre; c) field to calculate household density per acre.

x x@‘ L EF. A F. B
ArcTodlbox |
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= O emp_taz_Hil + a Data Management Tools =keh 2Electan
= O Taz_EMP +- i@ Geocoding Tools Select Al
# [ compare_05-10 =] aGeustat\stica\ Analyst Tools .4‘.!_..,..
j AN EA

Turn All Figlds On [’T”E‘hﬁl 3
¥ Show Field Aliases m—

UM_EMP HUM_MF HUM_SF HUM_HH Acre DEH_S_EMP | DEH_EMP ~

1] 1} [1} 1] 26334 Restore Default Calumn Widths [i]
a 1} 1} a s10: 1}
0 0 0 ] 48361 Joins and Relates » 0
0 1 g g s10L Related Tables 3 0
o 0 0 o 4235 — 0
[ [ ] [ 1973.C Al Create Graph.., ]
0 0 0 g 2 Add Table to Lavout 8
a 1} 1} a 73 1}
i i [l a 143 & Reload Cache [l
o 0 0 o 2VBEE 0
0 0 0 0 30210 & Print.. 0
[ q a n 55E Reports b [l
a 0 . . . 15 1}
a o 1. Right-click on Options GieE  Export. 3 =
Appearance.., >

Shaw: W Selected Records (0 out of 996 Selected) Sptions + -
[N I [
Figure 4.19: Add New Field to the TAZ Attribute Table
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Figure 4.20: Calculate Area in Acre

Figure 4.21: Calculate Employment Density in Field Calculator
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Appendix A: Proximity Tool

Proximity in urban and transportation planning usually refers to the distance to facilities and
services that affect allocation suitability and attractiveness. A popular research method to study
the impact of proximity on land use is determining the radial distance or traditional circular
buffer. The rating of attractiveness of locations within the buffer areas are determined by the
environment and other locational effects these actors have on the site within a particular buffer
distance.

Factors: Highway, Endangered Species, Water Bodies, Wetlands

Figures A1 through A9 and Tables A1 through A4 present information on these four factors.

Highway

*2 10 Proximity to Highway

Input Layer

| CAI TxDOT ThirdRunt SHPY2020_Highway _2010,shp
Cutput Rated Layer

| CHOAMNT=DOT, ThirdRun\Resulth 2005, proz_hwey_10
Selection Criteria {optional)

| "DRFTZ_2030" = 'FreewayParkway’

Rating Table

| CAI TxDOT) ThirdR.uniRating. mdbh Dist_Hw
From walue fisld

| Buffer_From

To walue field

| Buffer_To

Output value Field

| Buffer_To

Join Fields {optional)

Buffer_From

Buffer_Tao

Diskance_HW

Field1

MF

EHC

F

EHI

™ 1

s

Select Al | Unselect all

Qutput Join Field

Buffer_To j
Ok, | Cancel | Environments...‘ << Hide Help |

Figure Al: Proximity to Highway Tool

L]

L]

sl L L L & |0 |6 (e
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Input Layer: Select the highway shape file (2030_Highway 2010.shp)

Output Rated L ayer: Choose the |ocation and name of the output file

Selection Criteria: "DRFT2_2030" = 'Freeway/Parkway' OR "DRFT2_2030" = 'Major
Arteria’ (these are the major highways and roads in the study area)

Rating Table: A rating table for highway in mdb format

From Value Field: It isthe minimum value for buffer, so select "Buffer From.” For
Example, the model would consider 0 as the minimum value for highway distance of O to
50 feet from the land use type.

To Value Field: It isthe maximum value for buffer, so select "Buffer To.” For example,
the model would consider 50 as the maximum value for highway distance of 0 to 50 feet
from the land use type.

Output valuefield: Select “Buffer_to”

Join Fields (optional): It is optional but if needed you can select all or some of the fields
to show them in the attribute table.

Output Join Field: Join the rating table with the result of the analysisto get the output.
Here “Distance HW” isacommon field to join the rating table and the result of the
anaysis.

Table Al: Rating Tablefor Proximity to Highway

ID|Buffer_From|Buffer_To|Distance HW|Field1{M F[BHC|SF|BHI|BLC|BLI|SHC|SHI|SLC|SLI |OS
1 0 50 50 50 |-10( 10 |-20/ -5 |10 (-4|10 |-5|10|-4 |2
2 50 200 200 200 |-5| 10 |-7|0|10|0|10|0|10|0 |4
3 200 500 500 500 |0 7 |-3/2|5|3|8|4|5 3|1
4 500 1000 1000 0013|060 |5|3|6|0|5]|0
5 1000 2000 2000 200(2|(0|12|/8|-2|-1|/0|8|-5|-1]|0
6 2000 10000 10000 10000 5| -4 |3|-2|-3|-5|-4|-3|-3]|-5]10

Figure A2: Result of Proximity to Highway Tool
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Figure A3: Result (Zoomed In) of Proximity to' Highway Tool

Endangered Species

+ & Conversion Tools
+ a Data Inkeroperability Tools
+ a Data Management Tools
+ a zeocoding Tools
+ & zeostatistical Analyst Tools
+ a Linear Referencing Taols
+ a Mobile Tools
+ a Multidimension Taolks
+ & Metwork Analyst Tools
+- i Samples
+ a Scheratics Tools
+ a Server Tools
+ & Spatial Analyst Tools
+ a Spatial Statistics Tools
+ a Tracking Analyst Tools
=& T=DOT Madel

= % 01 Rating

F= 10 Prosimity

:on 10 Proximity ko Endangerous Spedies

*2 10 Proximity to Endangerous Species

Input Layer

‘ C AN TxDOT FirstMadeh SHPYma_20090425_endang.shp
|00utput Rated Layer

‘ CAANTDOT ThirdRun\Resultl 201 0\prox_ESp_rt10
Selection Criteria {optional)

|
Rating Table

‘ C\ A TxDOT ThirdRuniRating. mdbiProx_ESp
From value field

‘ Buffer_Fram

To value field

‘ Buffer_To

COutput value field

‘ Buffer_To

I b 1 | o e e

oin Fields (optional)

10 Prosimity ko Highway
t 10 Proximity to Water Bodies Buffer From =
= 10 Prosimity ko Wetlands Buffer_To
= 11 Reduce Cell Size MF
o 12 Accesshility BHC
% 12 Accessiility to Airport SF
= 12 Accessibility to Employment Centers EHI
= 12 Accessibility bo Intersection BLC
:0- 12 Accessibility to Shoping Centers BLI
wem 13 Assignment Featurs ¥ sHC )
:0- 13 Karst Zones Rating Layer <_ | i
= 13 Land Use Rating Laver
:0‘ 14 TEAP Rating Layer Select all Unselect All
£ % 02 Weigting Qukput Join Field ||
+ -8 03 Allocation | Buffer_To = =~
g assign
B sutabiliey QK | Caneel | Enwironments, .. ‘ Show Help = |

Figure A4: Proximity to Endangered Species Tool

Input Layer: Shape file for endangered species (33nding.shp)

Output Rated Layer: Choose the location and name of the output file
Selection Criteria: Not required

Rating Table: A rating table for endangered speciesin mdb format
(Rating.mdb\Prox_Esp)
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From Value Field: It isthe minimum value for buffer, so select “Buffer From.” For
Example, the model would consider 0 as the minimum value for Endangered Species
from O to 100 meters.

To ValueField: It isthe maximum value for buffer, so select “Buffer To.” For example,
the model would consider 100 as the maximum value for Endangered Species from O to
100 meters.

Output valuefield: Select “Buffer_to”

Join Fields (optional): It isoptional but if needed you can select al or some of the fields
to show them in the attribute table.

Output Join Field: Join the rating table with the result of the analysis to get the outpui.
Here “Buffer_To” isthe common field to join the rating table and the result of the
proximity analysis.

Table A2: Rating Table for Endangered Species

D|Buffer_From|Buffer_To|MF|BHC|SF|BHI|BLC|BLI|SHC|SHI|SLC|SLI1]|OS
1 0 100 |-11|-11 |-11}{-11|-11|-11|-11 |-11|-11|-11|5
2 100 300 5/-8|-1/-11| -7 |-8| -8 |-11| -7 | -8 |10
3 300 700 2|-5|5|-11|-3|6|-5|-11|-3 |64
4 700 1500 5(1 |7/-11| 3 |-1|1 |-11| 3 |-1|2

Figure A5: Result of Proximity to Endangered Species Tool



Water Bodies

- P
+- i3 Conversion Tools
+ @ Data Interoperability Tools

%]

#» 10/Proximity, to Water Bodies

A~
] & Data Ménagement Tools U Ly
+- 3§ Geocoding Toals - - =
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+- i Muobile Tools [ CABINTADOT|ThirdRuniResul|201 Diprox_wat_rt10
#1533 Mulidimension Tools Selection Criteria (optional)
+- {3 Metwark Analyst Tools
| | "THPE" = Major Stream’ OR "TYPE" = Major River' OR ‘TYPE" = Bl
+- 5P Samples -
+- i@ Schematics Tools Rating Table
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¥ a Spatial Analyst Tools e sl Gl
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+ & Tracking Analyst Tools e sl il
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Figure A6: Proximity to Water Bodies Tool

Input Layer: Select the shape file for water bodies (SAhydrogena.shp)

Output Rated L ayer: Choose the |ocation and name of the output file

Selection Criteria: “TYPE” = *Major Stream’ OR “TYPE” = ‘Magjor River’ OR “TYPE"
= ‘Stream, Water Body’ OR “TYPE” = ‘Water Body’

Rating Table: A rating table for water bodies in mdb format (Rating.mdb\Prox_Wat)
From Value Field: It isthe minimum value for buffer, so select “Buffer From.” For
Example, the model would consider 0 as the minimum value for water bodies from 0 to
30 meters.

To Value Field: It isthe maximum value for buffer, so select “Buffer To.” For example,
the model would consider 30 as the maximum value for water bodies from 0 to 30
meters.

Output valuefield: Select “Buffer_to”

Join Fields (optional): It is optional but if needed you can select all or some of the fields
to show them in the attribute table.

Output Join Field: Join the rating table with the result of the analysisto get the output.
Here “Buffer_To” isthe common field to join the rating table and the result of the
anaysis.
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Table A3: Rating Tablefor Water Bodies

D|Buffer_From|Buffer_To|[MF|BHC|SF|BHI|BLC|BLI|SHC|SHI|SLC|SLI|OS
1 0 30 -10| -11 |-10/-11|-11 |-11|-11 |-11|-10|-11| 2
2 30 100 5|-7|5/|-11| -5 |-11| -5 |-11| -3 |-11| 5
3 100 200 2,0 |7|-7/1 |52 |5|3|-3|7
4 200 1000 9,5 |8/0 |7 |17 |2|8|5)8

Figure A7: Result of Proximity to Water Bodies Tool
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Wetlands

+ &T Conversion Tools o
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wm 12 Accessibility to Employment Centers oG [3)4
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w= 13 Land Use Rating Layer |

& 14 TEAP Rating Layer Select Al Unselect Al |
=& 02 weigting Output Join Field
+ & 03 Allacation |BuFFer_To j 2

g assign

2 suitabilicy [a]'4 | Cancel | Environments. .. | Show Help = |
Figure A8: Proximity to Wetlands Tool

Input Layer: Select the shape file for wetlands (edw_lulc_landcover.shp)

Output Rated L ayer: Choose the location and name of the outpuit file

Selection Criteria: "LABEL" ='WOODY WETLAND'

Rating Table: A rating table for water bodies in mdb format (Rating.mdb\Prox_Wet)
From Value Field: It isthe minimum value for buffer, so select "Buffer From.” For

Example, the model would consider 0 as the minimum value for wetlands from 0 to 30
meters.

To ValueField: It isthe maximum value for buffer, so select "Buffer To.” For example,
the model would consider 30 as the maximum value for wetlands from O to 30 meters.
Output valuefield: Select “Buffer_to”

Join Fields (optional): It is optional but if needed you can select all or some of the fields
to show them in the attribute table.

Output Join Field: Join the rating table with the result of the analysis to get the outpui.
Here “Buffer_To” isthe common field to join the rating table and the result of the
analysis.

Table A4: Rating Tablefor Wetlands

Buffer_From|Buffer_ToJMF|BHC|SF|BHI|BLC|BLI|SHC|SHI|SLC|SL1|OS
0 30 -11|-11 |-11}-11|-11 |-11|-11 |-11|-11 |-11
30 100 |-11|-11 |-11}-11|-11 |-11|-11 |-11 /-11 |-11
100 280 1,3|5|5|-1|-2-3|-5|-1]|-2
280 1000 83 (10/-1| 7 |0 | 3 |-1|7 |0

AWM IO

Wlo|NIN
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Figure A9: Result of Proximity to Wetland Tool

38



Appendix B: Accessibility Tool

Factors: Airport, Employment Centers, Intersection, Shopping Centers

Figures B1 through B8 and Tables B1 through B4 present information about these four factors.

+] é Spatial Analyst Tools 12 4 . : I
ccessibility to Airport
+ a Spatial Statistics Tools Y P g@@
+ a Tracking Analyst Tools Nebwark
= TxDOT Model
a X | A TDOT ThirdRun) SHPY2030_Highway 20100 MD.nd
= & 01 Rating
:)4 10 Procimity Intersections Layer
:n 10 Proximity to Endangerous Species |C:1AIi\,TxDOT\,FirstModeIl,SHP\,airFie\dpts_bts.shp
= 10 Praximity to Highway Expression (optional)
i’;a 10 Proximity to Water Bodies | "EAC TYPE" = ‘AIRPORT sam
= 10 Proximity to Wetlands —
%u 11 Reduce Cell Size Default break values (optional)
:74 12 Accessibility | ID.DD 5000 10000 15000 20000
S 12 Accessiblity o Airpart Rating Table
w12 Accessiblity bo Employment Center |C:'lA|i'l.TxDOT\ThirdRun'l,Rating.mdb'l,Acs_.Qir
= 12 Accessibiity to Intersection Output Join Field
= 12 Accessibility to Shoping Centers |Category j
o= 13 Assignment Feature Output Laver
2= 13 Karst Zones Rtatlng Laver |C:'lAIi'l,TxDOT\ThirdRun'l,ResuIt'l,Temp'l,RecIass_SAPoZ_CopyRastw
v 13 Land Use Rating Layer — G
%om 14 TEAP Rating Layer mpedance Sttriodte
-8 02 weigting |Fest =
+ & 03 allocation
2 assign oK | Cancel | Environments. .. | Show Help == |
2 suitability

]
Figure B1: Accessibility to Airport Tool

Network: It isthe network of roads and highways for the study area. Select the existing
transportation (roads, highways) network from the geodatabase
(2030_Highway 2010 ND.nd)

Inter section Layer: Shapefile for airports (airfields_bts.shp)

Expression (optional): To specify theinput layer if needed, hereitis"FAC_TYPE" =
'‘AIRPORT"

Default break values (Measurement Units): Here the distance category is 1000, 5000,
10,000, 15,000, and 20,000 feet.

Rating Table: A rating table for intersection layer in .mdb format from the geodatabase
(Rating.mdb\Acs_Air)

Output Join Field: Join the rating table with the result of the analysis to get the outpui.
Here select “Category” because it isthe common field to join the rating table and the
result of the analysis.

Output Layer: Name and specify the location of the output. A raster file will be
produced.

I mpedance Attribute: Unit of measurement (feet, miles, etc).
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Table B1: Rating Tablefor Airport

ID|Category[MFIBHC|SF|BHI|BLCI|BLI|SHC|SHI|SLC|SLI|OS
1| 1000 |-10| -5 |-10 -3 | -4 |-5| -5 |-10| -5 |-10| O
2| 5000 |5/ -3 |-7-1|-2|-4|-3|-9/-2|-9]|1
3| 10000 OO0 |O|1|2|-3,0|-8/0),-8|4
411500 (2|1 |1|/2|4|0|1/|0|4) 05
5,200 3|2 |5|/-1|6 3|2 0|6 |27

Figure B2: Result of Accessibility to Airport Tool

Employment Centers

¥ é Spatial Analyst Toals
+- &5 Spatial Statistics Tools
+] % Tracking Analvst Tools
=& T00T Madel

*= 12 fccessibility to Employment Centers

Tebwork
| A0 T=DOT ThirdRUR SHP 2030_Highweay 20100, nd

=& 01 Rating
Sem 10 Prosimity Intersections Layer
Y= 10 Prowimity to Endangerous Species | Al TxDOTiFirstModel SHPYvemp_cntr . shp
wem 10 Prosimity to Highweay Expression {optional)
:3' 1 Prox?mfty ko Water Bodies |"NUMBER_EMP" ~100 5
w10 Prozimity to Wetlands L5
%+ 11 Reduce Cell Size Defaulk break values {optionaly
=}| 12 Accessibility | 1000 5000 10000 15000 20000
vem 12 Accessibility to Airport Rating Tablz
wm 12 Accessibility to Employment Center | CAlT=DOT ThirdR.un\Rating mdbyAcs_Emp
wem 12 Aecessibility to Intersaction output Jain Field
Y= 12 Accessibility bo Shoping Centers | Acs_Ints
w13 Assignment Feature OutpuE Layer

2= 13 Karst Zones Ratlng Layer | CAAI T=DOTY ThirdRunResult, Templ Reclass_SaPoZ_CopyRash
:x 13 Land Use Rating Layer

%= 14 TEAP Rating Layer Impedance attribute
+1- 8 02 Weighing |Feet
+ % 03 Allocation

2 assign OK | Cancel | Environments. .. | Show Help == |

Z suitabiiy
Figure B3: Accessibility to Employment Centers Tool

L ] L W]
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Network: Select the existing transportation (roads, highways) network from the
geodatabase (2030_Highway 2010 ND.nd)

I nter section Layer: Shape file for employment centers (emp_cntr.shp)

Expression (optional): To specify the input layer if needed, hereitis"NUMBER_EMP"
>100

Default break values (Measurement Units): Here the distance category is 1000, 5000,
10,000, 15,000, and 20,000 feet.

Rating Table: Rating table for intersection layer in .mdb format from the geodatabase
(Rating.mdb\Acs_Emp)

Output Join Field: Join the rating table with the result of the analysis to get the outpui.
Here select “Category” is the common field to join the rating table and the result of the
analysis.

Output Layer: Specify the location and name of the output. A raster file will be
produced.

I mpedance Attribute: Unit of measurement (feet, miles, etc).

Table B2: Rating Table for Employment Centers

ID|Category[MFIBHC|SF|BHI|BLCIBLI|SHC|SHI|SLC|SLI|{OS
1| 1000 |-10f 7 |-10/-10| 10 |-10| 7 |-10| 10 |-10/| O
2, 5000 |0| 8 |-2|-7|, 8 |-5|8 |-7|8|-5|2
3/10000 (3|6 (1|35 |-1|]6 -3|5|-1|4
4| 15000 (2,1 (3|-1/0/|0,1|-1]0/|0-1
5/ 20000 (-1 0 |50 |-1|2,0 |0}|-1|1-5

Figure B4: Result of Accessibility to Employment Centers Tool
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| nter section

|+ “ Pl ) G R WINE)

+-i&f Spatial Analyst Tools #2 12 Accessibility to Intersection

+-i&J Spatial Statistics Tools

+ & Tracking Analyst Tools Mebwork,

--iE %DOT Model [ CAATXDOTi ThirdRUN|SHP|2030_Highway_2010_ND.nd
= 01 Rating

- Interseckions Layer
Sem 10 Proinnity : : :
% 10 Proximity to Endangerous Species | CHAINTxDOTIFirstModel, SHP Intersection. shp
10 Praimity ko Highwary Expression (optional)

o (&) W)

10 Proximity to water Bodies |

10 Proxcimity o tietlands Default break values {optionaly

11 Reduce Cell Size | 500 2000 5000 10000
12 Accessibilicy

:}'J
bJ
:}'J
?J
e
Sm 12 Accessibility to Airport
¥
:}'J
?J
:}'J
bJ

Rating Table
12 Accessiility ko Employment Cente | CHAINTxDOTI ThirdRun|Fating, mdblAcs_Ints
12 Accessibility to Intersection Output Jain Field
12 &ccessibility ko Shoping Centers | Acs_Ints ﬂ
13 Assignment Feature Oukpuk Layer
13 Karst Zones Rating Laver | CAR TxDOT) ThirdRunResult Terpi Reclass_SAPoZ_CopyFash
:3'4 13 Land Use Rating Layer Impedance attribute
Y= 14 TEAP Rating Laver | Feot j
+- &8 02 Weigting
+ % 03 Allocation .
2 assign ITI Cancel ‘ Environments. .. ‘ Show Help == ‘
2 suitability

Figure B5: Accessi billilty to Intersection Tool

Network: Select the existing transportation (roads, highways) network from the
geodatabase (2030_Highway 2010 ND.nd)

I nter section Layer: Shape file for intersection (I ntersection.shp)

Expression (optional): To specify the input layer if needed, here not needed.

Default break values (Measurement Units): mile for Intersection. Here the distance
category is0.5, 1, 2, and 3 miles

Rating Table: Rating table for intersection layer in .mdb format from the geodatabase
(Rating.mdb\Acs_Ints)

Output Join Field: Join the rating table with the result of the analysis to get the outpui.
Here select “Category” because it isthe common field to join the rating table and the
result of the analysis.

Output Layer: Specify the location and name of the output. A raster file will be
produced.

| mpedance Attribute: Unit of measurement (feet, miles, etc).

Table B3: Rating Tablefor Intersection

Category|MF|BHC|SF|BHI[BLCI|BLI|SHC|SHI|SLC|SL1|OS
500 |-3| -3 |-5|-10| -1 |-10| -1 |-10| -1 |-10|-1
2000 1| 0 O|6|5 |50 /|6|5 |51
5000 |3 | 7 (2|32 |-1|7 [-3| 2 |-1|4

0000 (/21|51 |-7|1|-2|1|-7,1]|0

~lWINIFIO
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Figure B6: Result of Accessibility to Intersection Tool

Shopping Centers

1| w JErVEr TUUS
- Spatial Analyst Tools *2 12 Accessibility to Shoping Centers
+-§8 Spatial Statistics Tools
# a Tracking Analyst Tools Metwork,
=@ T<DOT Model | CAAIRT*DOT ThirdRuMSHP|2030_Highway_2010_ND.nd
= & 01 Rating Irkersections Layer
wem 10 Procdmity d ers'_ac ans y
:‘}J 10 Praximity o Endangerous Species | CAAIT<DOTFirstModell SHPYshp_cnkr . shp
10 Proimity to Highway Expression (optional)
10 Procdmity b Waker Bodies |
10 Proximity to Wetlands
11 Reduce Cell Size
12 Accessibility

Y
b
:}J
:}J
::)J
o= 12 Accessibility bo Airport
Y
b
P
:}J
:}J

i CAR A

n
a
=

Defaulk break values (optional)

| 10005000 10000 15000 20000

Reating Table

| CAAMTxDOTY ThirdRuniRating. mdblacs_Shp

12 Accessibility to Emplavrment Centel

12 Accessibility to Intersection QOukbput Join Field
12 fccessibility ta Shoping Centers | Acs_Ints j
13 Assignment Feature Cutput Layer
13 Karst Zones Rating Layer | CAAIMTxDOT ThirdRuniResulb Tempi\Reclass_SAPoZ_CopyRash
wem 13 Land Use Rating Layer Impedance attribute
o= 14 TEAP Rating Layer Feet -]
& 02 Weigting
+ % 03 Allacation )
2 assign IT' Cancel | Ervvironments. .. | Show Help = |
2 suitability

Figure B7: Accessihil it)/ to Shopping Centers Tool

Network: Select the existing transportation (roads, highways) network from the
geodatabase (2030 _Highway 2010 ND.nd)

I nter section Layer: Shape file for shopping centers (shp_cntr.shp)

Expression (optional): To specify the input layer if needed, hereit is not needed.
Default break values (Measurement Units): Here the distance category is 1000, 5000,
10,000, 15,000, and 20,000 feet.

Rating Table: Rating table for intersection layer in .mdb format from the geodatabase
(Rating.mdb\Acs_Shp)
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Output Join Field: Join the rating table with the result of the analysisto get the output.
Here select “Category” t isthe common field to join the rating table and the result of the
anaysis.

Output Layer: Specify the location and name of the output. A raster file will be
produced.

I mpedance Attribute: Unit of measurement (feet, miles, etc).

Table B4: Rating Table for Shopping Centers

ID|Category|MFIBHC|SF|BHI|BLCI|BLI|SHC|SHI|SLC|SLI|OS
1| 1000 |-10| 7 |-10/-10| 10 |-10| 7 |-10| 10 |-10| O
2| %00 |0, 8 0,-7|8 |58 |-7|8|-5|3
310000 3|6 |1|-3|7 |-1|6 |-3|5|-1|5
4| 1500 (O 1 |O|-1|]0|0O0O|1|-1|/0,0)0
5| 20000 6/ 0 |5/0|-1|1|0/|0|-2|1]|-3

Figure B8: Result of Accessibility to Shopping Centers Tool



Appendix C: Assignment Tool

Factors: Land Use, Karst, Texas Ecological Assessment Protocol (TEAP)

Figures C1 through C6 and Tables C1 through C3 present information about these three factors.

Land Use

L g e g
and Use Rating Layer -

+- {3 Linear Referencing Taals gy Dﬁg'

+ & Mobile Tools

+ % Multidimension Tools
+- {5 Metwork Analyst Toals

Inpuk Layer
| CoAANT=DOTiFirstMadel,SHPLU_2005. shp

=
e & Samples Expression (optional)
+- {3 Schematics Tools | %
+- i3 Server Tools walue field
¥ & Spatial Analyst Tools | LIJ_1Dig j
+- {3 Spatial Statistics Toals Rating Table
J: g l;?g‘??\ﬂ'z;::wt Tools | C:Aal TxDoT ThirdRunRating. mdbiLU_Iny ﬂ
= % 01 Rating Jain Field
%= 10 Proximity | LU_1Dig =l
Y= 10 Proximity bo Endangerous Specid QIu_in\.-'_rtDS
:}J 10 Proximity bo Highway | C:AlN TxDOT ThirdRuniResult 20054 u_iney _rt0s ﬂ
e 10 Proximity to Water Bodies Tain Fields {optional)

Y= 10 Proimity bo Wetlands Categary v
= 11 Reduce Cell Size BElL_ioi

e 12 Accessibility -

Jou 12 Accessibility to Airport LU_Code

::n 12 Accessibility to Employment Cen| MF

Y 12 Accessibilty to Intersection BHC

::u 12 Accessibility to Shoping Centers El

:DJ 13 Assignment Feature BHI

Yu 13 Karst Zones Rating Laver BLC

Y= 13 Land Use Rating Layer IR a4
e 14 TEAP Rating Layer < >

02 Weigki
) sigting Select Al | Unselect al | 4
+ & 03 Allocation
g assign
B suitability

[o]4 | Cancel | Environments...| Show Help = |

Figure C1: Assignment Tool for Land Use

Input Layer: Select the shape file for land use (LU_2005.shp)

Expression (optional): Not required

Value Field: Specify the valuefield, hereitis“LU_1Dig”

Rating Table: Rating table of land use in mdb format (Rating.mdb\LU_Inv)

Join Field: Join the rating table with the result of the analysis to get the output. Here the
common join fieldis“LU_1Dig”

lu_Inv_rt05: lu_inv_rt05

Join Fields (optional): It isoptional but if needed you can select al or some of the fields
to show them in the attribute table.
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Table C1: Rating Tablefor Existing Land Use

ID|LU_Code| Category |MF|BHC|SF|BHI|BLC|BLI|SHC|SHI|SLC|SLI|LU_1Dig OS[
1 A Single Family |-11|-11 |- |-11|-11 |-11|-11 |-11|-11 |-11 1 -11
Residential 11
2 B Multifamily |-11|-11 |- |-11|-11 |-11|-11 |-11|-11 |-11 2 -11
Residential 11
3 C Vacant Lotsand | 10 | 10 (10| 10 | 10 {10 | 10 |10 | 10 |10 3 10
Tracts
4 D Qualified oO|5|5|5|5|5|-5|-7|-2|5 4 10
Agricultural
Land
5 E FamandRanch| 0O | -5 |5|-5|-5|-5|-5|-7|-2|-5 5 10
Improvements
6 F Commercial  |-11|-11 | - |-11|-11 |-11|-11 |-11|-11 |-11 6 -11
11
7 G Oil, Gas,and |-11|-11 |- |-11|-11 |-11|-11 |-11|-11 |-11 7 -11
Other Minerals 11
8 H Nonbusiness |-11|-11 |- |-11|-11 |-11|-11 |-11|-11 |-11 8 -11
vehicles 11
_tangible
personal property
9 J Utilities -11|-11 |- |-11|-11 |-11|-11 |-12|-11|-11 9 -11
11
100 M MobileHomes |0 | O (1|0 | 0O O | O 0| O O 10 0

Figure C2: Result of Assignment of Land Use Tool
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Karst
Input Layer: Select the shape file for Karst (KarstZones.shp)
Value Field: Specify the valuefield; hereitis“Zone ”
Rating Table: Rating table of Karst in mdb format (Rating.mdb\K arst)
Join Field: Join the rating table with the result of the analysis to get the output. Here the
common join field is“ Code’
Karst_rt05: karst_rt05
Join Fields (optional): It isoptional but if needed you can select al or some of the fields
to show them in the attribute table.

*= 13 Karst Zones Rating Layer

Input Layer

| CHAINT=DOTFirstModell SHP K arstZones. shp ﬂ
Yalue field

| Z0ME_ |
Rating Table

| CA Al TxDOT ThirdRuniRating. mdbiKarst g
Join Field

| Code ﬂ
karst_rt0S

| CHAINT=DOT ThirdRuni R esult 2005 karst_05 ﬂ

Join Fields {optional)
Category
Ocode

MF

EHC

SF

BHI

BLC

ELI

A sHE
S *

Select all | Unselect Al

>

QK | Cancel | Environments. .. << Hide Help

Figure C3: Assignment Tool for Karst

Table C2: Rating Tablefor Karst
Karst

ID|Category|CodejM FIBHC|SF|IBHI|BLC|BLI|SHC|SHI[SLC|SLI|ID1|OS
1| Zone1 | 1 |-8|-10|-3|-10|-10 |-10|-10 |-10|-10 |-10| 1 | 8
2| Zone2 | 2 |-6|-10 |-1/-10| -8 |-10|-10 |-10| -8 |-10| 2 |10
3| Zzone3 | 3 |-2| -7 |2|-10| -4 |-7 | -7 |-10| 4 |-7| 3 |6
4| Zone4 | 4 10| -3 |/4,-8|-2,-8|-3|-8|/-2|-7,4]|0
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Figure C4: Result of Assignment of Karst Tool

TEAP
Composite: Select the composite layer for TEAP. It isone of the layersin TEAP dataset
that includes the mean value of other of TEAP factors, which are diversity, rarity, and

sustainability.
Teap_rt05: Specify the output raster layer, which include the rating for different land
uses.

TEAP: A rating table of TEAP (Rating.mdb\TEAP)

From valuefield: “Category From”

Tovaluefield: “Category_To”

Output valuefield: Specify the common field for joining the rating table to TEAP layer.
Output Join Field: Specify the common field for joining the rating table to TEAP layer
Join Fields (optional): Specify the field that needsto be included in final output layer,
which are the rating for al the land uses.
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*= 14 TEAP Rating Layer

composite

| Chal TxDO T Sourcesiteap_report_datalcomposite
teap_rt05

| Coal TxDO T ThirdRum Resulth 2005 keap_05

TEAP

| C1ali TxDO T ThirdRunR.ating. mdb TEAP

From walue field

| Zateqgory_From

To value field

| Zategory_To
Cutput value Field

| Zateqory _Tao
Oukput Join Field

| Cateqgary_Ta

Join Fields {optional)
Category_From
Cakegory
Cakegory_To
EAmF

[l BHe =
[¥] sF

% [0

[¥leLC

[PFRiT
L4 |

L L L L[] [R] ()]

>

| £

|

Select all | Unselect Al |

O | Cancel Environments. .. « < Hide Help ‘

Figure C5: Assignment Tool for TEAP

Table C3: Rating Tablefor TEAP

Category_From|lD|Category|Category _To|MF|BHC|SF |BHI|BLC|BLI|SHC|SHI|SL C|SLI|OS
0 1 1 1 -11| -11 |-11{-11|-11 |-11|-11 |-11|-11 |-11|10
1 2 10 10 2|6 |-1,-8|-4,-6|-6|-8|-4|-6|10
10 3 25 25 4|-1/8,6|0|-2|-1|6|0-2|8
25 4 50 50 9| 3 |10/-2| 5 |0| 4 |-2|7 |0]|4
50 5| 100 100 o|0|0O|4]|]0|5|0|6|0]|7]|12
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Figure C6: Result of Assignment of TEAP Tool
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Appendix D: Allocation Toolset

Combination of all the rated and weighted maps is shown in Figures D1 through D24.

Combination for 2010
This process involves combining all the suitability layers of each land use for year 2010 and
generating a composite suitability map.

*2 31 Combine the Suitability Layers 2010

Comb_SUs_10

| CHART=DOT, ThirdRuniResulth 20100 Comb_SA_10

su_sli_10

| CAAIMT=DOT, ThirdRuniResulth2010%su_sli_10

su_slc_10

| CAART=DOT! ThirdRuniResulth 201 04su_slc_10

su_shi_10

| CART=DOT, ThirdRuniResulth2010%su_shi_10

su_shc_10

| CHART=DOT, ThirdRuniResulth 2010%su_shc_10

su_sf_10

| CAARMT=DOT, ThirdRuniResulth2010%su_sf_10

su os 10

| CART=DOT, ThirdRuniResulth20104su_os_10

su_mf_10

| CARTDOT! ThirdRuniResult 201 0Ysu_mf_10

su_bli_10

| CART=DOT, ThirdRuniResulth20104su_bli_10

su_blc_10

| CAIRMT=DOT, ThirdRuniResulth2010%su_blc_10

su_bhi_10

| CARMT=DOT, ThirdRuniResulth 2010%su_bhi_10

su_bhe_10

| CART=DOT! ThirdRuniResulth2010su_bhe_10
OF | Cancel | Environments. .. | << Hide Help |

Figure D1: Allocation Tool to Combine Suitability Layers

Result
Darker area represents available land for development.
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Figure D2: Result of Allocation Tool Showing Available Land for Devel opment
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Open Space

* 327 Allocating 05

comb_sus_10
I CHAIN TxDOT  ThirdRuniResulti20100comb_sus_10

walue_field
| TIMES _5U_05_1
new_field

03

req_area
I 147200

QK | Cancel | Environments. .. | << Hide Help

4 |

Figure D3: Allocation Tool for Open Space

Figure D4: Allocated Open Space
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Single Family (SF) 2010

#2 326 Allocating SE

comb_sus_10

| CHAINT<DOT! ThirdRun|ResultiZ2010comb_sus_10
value_field

| TMES_su_sF_2

new_field

[ sF
req_area

L) (8]

ITO6EE7363

OF | Cancel | Environments, ., | << Hide Help
Figure D5: Allocation Tool for Sngle Family

Figure D6: Allocated Sngle Family



Multi Family (MF)

#2 325 Allocating ME

comb_sus_10

| A TxDOT ThirdRuniResulth 2010 comb_sus_10
value_field

| TIMES_SU_MF _2

new_field

[ mF

req_area

L) [8]

S7042047

(a4 | Cancel | Environments...| <= Hide Help
Figure D7: Allocation Tool for Multi Family

Figure D8: Allocated Multi Family
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Basic Heavy Industrial (BHI)

#= 321 Allocating BHI

comb_sus_10

| CHal Tx0OT, ThirdRuniResulty20104comb_sus_10
value_field

| TIMES_5U_BHI2

new_field

| BHI

req_area

L) [%]

606978

oK | Cancel | Environments. ., | << Hide Help
Figure D9: Allocation Tool for Basic Heavy Industrial

Figure D10: Allocated Basic Heavy Industrial
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Basic Light Industrial (BLI)

*= 323 Allocating BLI

camb_sus_10

| CAAITDOT) ThirdrunResult\ 20100 comb_sus_10

value_field

| TIMES _SU_BLIZ ~|

niew_figld

| BLI

req_area

[ 0
[a]'4 | Cancel | Environments...| << Hide Help

Figure D11: Allocation Tool for Basic Light Industrial

Figure D12: Allocated Basic Light Industrial
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Service Heavy Industrial (SHI)

*» 328 Allocating SHI

comb_sus_10

| CAAINT=DOT, ThirdRuniResulty2010ycomb_sus_10
value_field

| TIMES_5U_SHI2

new_Field

| SHI

req_area

L [w]

| 11350782

(414 | Cancel | Enviranments. ., | << Hide Help
Figure D13: Allocation Tool for Service Heavy Industrial

Figure D14: Allocated Service Heavy Industrial
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ServiceLight Industrial (SLI)

#2 32X Allocating SLI

comb_sus_10

| CHal T=00T  ThirdRunResulti201 04comb_sus_10
value_Field

| TIMES_SU_SL12

new_Field

ER

req_area

L [®]

1075347

(o4 | Cancel | Environments. .. | << Hide Help
Figure D15: Allocation Tool for Service Light Industrial

Figure D16: Allocated Service Light Industrial
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Basic High Commercial (BHC)

*= 322 Allocating BHC

comb_sus_10
| CAAlT=DOT ThirdRuniResultl 20100 comb_sus_10

value_Field

| TIMES_SU1_BHC2
e _field

| BHC

req_area

L[]

85208

(o] | Cancel | Environments. .. | << Hide Help

Figure D17: Allocation Tool for Basic High Commercial

Figure D18: Allocated Basic High Commercial
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Basic Low Commercial (BLC)

*» 324 Allocating BLC

comb_sus_10
| Chal TxDO T\ ThirdRuniResulti2010hcomb_sus_10

value_Ffield

| TIMES _SU_RLC2
new_field

| BLC

req_area

| 606578

OF | Cancel | Environments...| << Hide Help

Figure D19: Allocation Tool for Basic Low Commercial

4] &)

Figure D20: Allocated Basic Low Commercial
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Service High Commercial (SHC)

*= 329 Allocating SHC

comb_sus_10
| CalT=DO T\ ThirdRunResultl 201 0hcomb_sus_10

value_Ffield

| TIMES_5U_SHC2
new_field

| sHC

req_area

| 305845

[a]4 | Cancel | Ervironments. ., | << Hide Help
Figure D21: Allocation Tool for Service High Commercial

L [

Figure D22: Allocated Service High Commercial
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Service Low Commercial

#= 32%| Allocating SLC

comb_sus_10
| Ca00 TxDOT ThirdRuniResulti2010\comb_sus_10

value_Field

| TIMES _SU_SLC2
new_field

[ETS

req_area

[ 15561382

(0] 4 | Cancel | Envitonments. .. | << Hide Help

Figure D23: Allocation Tool for Service Low Commercial

L« [®]

Figure D24: Allocated Service Low Commercial
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Appendix E: Suitability Tool

After we get total land available for devel opment, we perform suitability analysis for each land
use based on the weight. See Figures E1 through E5.

5 suitability

& input_layer
|
Raster Field ‘Weight L
< >
4 oubput_layer
|
oK ‘ Cancel | Environments. . . << Hide Help

Figure E1: Suitability Tool

Suitability for 2005

Here, araster file of each suitability factor for Single Family (SF) land use with assigned weight
is entered.

22 Suitability for Each Land-use 2005

input_layer

|
Rasker Field ‘Weight ~ ﬂ
AN T=DOT ThirdRunResult 20054, .. 5F 0.0113
AN T=DOT ThirdRunResult 20054g, ., 5F 0.0523 ﬁ
CAT<DOT, ThirdRun|Result 2005\, SF 0,0303 -
AN T=DOT ThirdRun Result 20054, .. 5F 0.0279 ﬂ
AN T=DOT ThirdRunResult 20054, ., 5F 0.0285
CAINT=DOT ThirdRuniResultl 200548, SF 0.1651
AN T=DOT THirdRunResult 20054, 5F 0.0846 ﬂ
AN T=DOT ThirdRunResult 20054, 5F 0.1416
CANT=DOT ThirdRuniResulti 20054, ., SF 0.1475 ¥

< >

'Output Layer

| CAT=DOT ThirdRunResulti 2005 su_sf_0S
'sF_mask {optional)

| CAINT=DOT ThirdRuniResultl 2005 sF_mask.

W] [W]

[o]:4 | Cancel | Environments...| < Hide Help |
Figure E2: Suitability Tool for 2005
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Figure E3: Result Suitability 2005

Suitability for 2010

22 Suitability for Each Land-use 2010

input_layer
Raster Field Waight ~ +
AN T=DOT ThirdRun\ResullZ01 0p, ., SF 0.0113
AN T=DOTI ThirdRun|\ResullZ01 0p. ., SF 0.0523 *®
AN T=DOTI ThirdRuR\ ResuliZ01 0p, ., SF 10,0303 :
CAlT:DOT ThirdRuniResulth 2010k, SF 0.0273 4+
AN T=DOT ThirdRun|\ Resuli 200 0., SF 0.0285
CaT=OOT| ThirdRuntResulti20100a,.. SF 0.1651 —
AN T=DOTI ThirdRuR |\ ResuliZ01 Ma, ., SF 0.0546 +
CAINT=DOTIThirdRuniResult\20104a...  SF 0.1416
CHANTxDOTIThirdRuniResulti2010ha,,. SF 0.1475 bt
< >
JOutput Layer
| CLAl TxDOT ThirdRuntResultl 2005 su_sf_0S =
'sF_mask {optional)
| C:AAINT=DOT ThirdRunResult, 2005, sF _mask =
OF | Cancel | Environments...| <+ Hide Help |

Figure E4: Result Suitability 2010
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Figure E5: Result Suitability Sngle Family 2010
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