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Introduction and Problem Statement
The Freeman Center is in need of a geodatabase that will allow the center to quickly and accurately perform analysis, produce maps, and continually update data and materials as the Freeman Center evolves for additional educational purposes. The Freeman Center requires this database to facilitate in the production of maps consisting of the physical and cultural features on the property. Additionally, this database will be used for worksite purposes like the production of brochures to distribute to stake-holders and guests. In addition to the hard copy map atlas, a digital file will be included which will be easily accessible through the Freeman Center’s website.
In addition to the geodatabase, GeoTrek will pursue a land cover classification for Acacia farnesiana, commonly known as huisache. The Freeman Center is experiencing a huisache encroachment on its property. Methods for removal of huisache are limited to non-chemical means due to the sensitive Edward’s Aquifer recharge zone the property is situated on. In order to assess the implications of the spread of this species, the Freeman Center has requested a landcover classification for huisache be created for inclusion in the geodatabase provided by GeoTrek. 
Literature Review
Several articles and journals were referenced to better familiarize the team members with the type of work being done, the skills needed to accomplish project goals and the feasibility of our goals.  The literature review revealed that ArcGIS and its components were regularly used by institutions to create geodatabases that helped in maintaining all the geospatial data –for physical and cultural attributes- available and ready to use for managing land use or establishing institutional controls.  Some of the projects studied appeared to be much more complex than this project, but nonetheless, a well-designed geodatabase was always present and proved to be integral part of managing, analyzing and visualizing data.
A geodatabase is a database management system, also known as a DBMS. It allows for the storage and management of data. In a geodatabase one can create datasets with many feature classes and subtypes. 	To establish relationship rules between feature classes, a Topology is created. A Topology allows a user to also edit and change rules as well as edit features that need modification in order to fit the rules. A Topology sets rules that bound additional data. Our literature review revealed that it is advisable, if not expected, for a geodatabase system to go through some design processes. Fig. (1)(Arctur 2004)   [image: ]Fig. (1)(Arctur 2004)
Some of the more complex projects involved creating a geo-database including extensive data and layers in order to be able to perform Land Capability Potential Indexes for the lower Missouri River Valley. Another project used Relational Database Management Systems (RDBMS) to manage their spectral data; geodatabases are RDBMSs.
As references, GeoTrek also looked to past GEO4427 projects that also included the design and implementation of a geodatabase. Another key element of our research and literature review included interviews with Dr.Huebner and Chris Thomas.
Data and Methodology
TASK 1:
Our first step involved the creation of a geodatabase design. GeoTrek began with a conceptual 
design that transitioned into a logical design which later carried on to our physical design. 
The conceptual design of a geodatabase complies with assessing the needs of the client or professionals involved in the usage of the database. This implies that one must “identify the information products” to be produced, identify key thematic layers, specify scale ranges and spatial representation for each thematic layer, group representations into datasets. (Arctur 2004)
The logical design of our geodatabase included defining which attribute fields to include, subtypes, model relationships, choosing correct measuring systems that apply to what we wanted to represent. As an example the pastures layers needed to account for each pastures’ area in acres, while the fences were measured in meters.
The physical design includes the documentation, reports used to deliver products and the products themselves.
Fig.(2) is an excellent representation of how a geodatabase design is implemented: [image: ]Fig.(2)(Arctur 2004)
GeoTrek searched for data from available public sources such as the city of San Marcos, Texas Parks and Wildlife Department (TPWD), Texas Natural Resources Information System (TNRIS) and Capital Area Council of Governments (CAPCOG). Digital Ortographic Quarter Quadrant (DOQQ) data images taken from TNRIS were processed to create a raster mosaic that could be used for visualization purposes. Chris Thomas, Ranch Manger of Freeman Ranch, provided GeoTrek with .kmz files created with Google Earth application. From this .kmz file GeoTrek was able to isolate the desired layers within the Google Earth application and export these into individual shapefiles which was later used to populate the cultural geodatabase. We used WGS 1984 for our geodatabase geographic coordinate system (GCS) and tried to find data that would be compatible with our chosen GCS wherever possible to limit the amount of datum shift for future researchers using this geodatabase. Location points for georeferencing data were created by our team in the field using a Trimble model XT to ensure accuracy. Location points were also gathered to pinpoint Acacia farnesiana population for use as training data in a land-cover classification.  
There are many methods and programs that could have been used to create this geodatabase and map atlas. Physical maps could have been produced using manual cartographic techniques then spreadsheets could have been made to represent attribute data for each feature. This more antiquated method would result in the production of many documents and maps. Both the documents containing attribute data and the maps would be physical. Not having a digital file for the maps would have rendered it impossible to update a change in the map without creating a whole new one from scratch. It would also be very difficult to visualize the attribute data without looking at a corresponding map. Using ArcGIS to create the data and compile this geodatabase gave GeoTrek many advantages over more traditional techniques. ArcGIS allowed for a geodatabase to be created that contained all the necessary layers used to create the map atlas. This means there are digital files for each layer that can not only be easily edited but also can be used to perform any spatial analysis. Another advantage would be the attribute table associated with each layer in the database. ArcGIS allows for an attribute table, much like an excel spreadsheet, to be contained with every layer created. This attribute table can be changed or edited or even added onto all while displaying a digital version of the layer being edited. ArcGIS allows for many advantages but in order for the map layers and attribute tables to be accurate and usable there many steps and tools that had to be used with the system.
While creating this database our team used tools and applications such as but not limited to: Extract by Mask, edit layer, Edit Topology, error reports, edit attribute info, Calculate Geometry, and Field Calculator. Each tool and application was used because it provided a distinctive advantage to other tools or applications that could have been used. The Extract tool was used to distinguish our study area from the surrounding landscapes that were also present on the mosaic raster. The next applications go hand in hand and also include other tools such as extend lines or polygons, trim, and snip. The first application used was to create the topology rules that would exist between our layers. Once these rules were created an error report was run to see where our layers violated the set rules. These errors were then fixed. For example, the fence layer had many fence lines that did not meet with other fence lines due to the fences being too long or too short. To fix this error, the extend or trim tool was used so that all fence vertices lined up with one another. This process was done for every layer until the error report showed no errors present. From here the attribute tables for each layer had to be edited. It was necessary to provide the length and areas for many of the layers in meters or acres. To do so we isolated the desired features within each layer using the field calculator then calculated the geometry from decimal degrees to the desired unit of length or area. 
For our geodatabase we decided to use GCS_WGS 1984. However some of the secondary data files –for example, satellite imagery—were created using other geographic coordinate systems. This did not present an obstacle because ArcGIS automatically aligns. The ESRI ArcGIS software suite and ERDAS Imagine were used to manipulate the data. 
GeoTrek used the boundary shapefile provided by Chris Thomas’ to extract by mask the satellite imagery of our study area. The raster data used as background in this process was QODD files from TNRIS.
To georeference the data, GeoTrek used 6 inch resolution orthoimagery taken in 2009. The data was used for precise digitization of ranch features like buildings and fences. The resolution is high enough that features like gates or doors can be identified as being open or closed. This image is comprised of 31 Q4 tiles that were downloaded from the Capitol Area Council of Governments directory. 
After being download the image was compiled into a mosaic using the Erdas Imagine software suite. The image was then clipped to the boundaries of the Freeman Center using Arcmap 10.1.  The image was incomplete at this point as it did not completely fill the boundaries of the ranch.  Geotrek resampled the resolution of the 2012 1m resolution to be consistent with the 6” resolution imagery. The two Images were then joined using cell statistics. The equation that enabled this merger was (IsNull("mo_clip"),Con("rmr_clip"  >= 0,"rmr_clip",-9999), "mo_clip"). The final image had a consistent resolution but was still compiled from imagery taken at different times. This in large part influenced Geotreks decision to not use it as the base image for visualization purposes. 
GeoTrek created a topology feature class within the cultural features dataset to ensure that future data addition and manipulation will conform to a desired rule set (relationships). Rules within a dataset allow for the different relationships between elements to work correctly. Selected rules for the Topology are presented in Fig(3):
[image: ]
GeoTrek ran error reports based on topology rules and decided on whether some errors had to be omitted or fixed. All omissions were labeled as exceptions because ArcGIS software kept crashing due to unexplained errors by the system. Once the program would crash it would inform us that it was going to send the error to ESRI. For the most part errors consisted of fences and or creeks that would fall short of or overextend beyond the boundary polygon; these errors were only perceived or evident when zooming in to the area. GeoTrek decided the errors would be inconsequential to the future use of the geodatabase.
The Topology Editor Toolbar was used to edit features that exhibit topology errors. For example, the line segments that extended beyond the boundary polygon were edited with the Trim Tool. This tool allows for the deletion of the overextended fence or creek by setting a point where it cannot pass, this point was a vertex along the boundary polygon. For the areas that fell short of the boundary polygon or another creek or fence line the extend tool was used. This is like the trim tool except it allowed GeoTrek to extend the desired feature to the boundary polygon.
The Ranch buildings were created using the building point feature class and orthoimagery. Initially, a feature class was created using the editor tool bar in Arcmap 10.1. The ranch buildings were digitized using the building point features as a reference and the orthoimages as a guide to create the polygons. The orthoimages used were the 2009 Capcog 6” image and the TNRIS 1 meter Image for buildings that didn’t appear in the Capcog file. The pastures polygon layer was created in Arcmap 10.1 using a trace tool from the editor toolbar. The current fence layer was used to create the polygons for the pastures layer by tracing over the appropriate fence lines for each individual pastures. To do so, the .kmz file was used as a reference for which fence lines created the boundaries for which pastures. During this process a 1:5 zoom ratio was used to assure that all pasture boundaries coincided with all fence lines. The pastures were labeled after the creation of each one and basic attribute information was generated by ArcMap.
Due to the use of GCS_WGS 1984 as our projected coordinate system it was necessary for us at GeoTrek to convert from decimal degrees to meters for length and perimeter and acres for area. To do this GeoTrek selected to temporarily display the layer in UTM_ZONE_N14, the corresponding UTM zone for central Texas. GeoTrek added two new fields, length and area, in the attribute table associated with each layer. Within the attribute table, the tool Geometric Calculation was used to convert the decimal degrees from GCS_WGS 1984 to meters and area in the UTM_ZONE_N14. 
To create our maps we used the WGS_UTM_ZONE_N14 projection provided by ESRI ArcGIS.  We decided not to use state plane projections taking into consideration advice from Dr. Huebner. For most maps simple data processing was used. The Extract by Mask tool was used in most of the map creation process along with the projection tools within the data management toolbox. For further illustration of our methodology the following flowcharts have been included: Fig (4)[image: ]
Fig (4) 
[image: ]
Fig (5)


TASK 2:
Primary Data used:
1) 2008 and 2012 NAIP Imagery
2) Freeman Center Boundary Shapefile from Chris Thomas .kmz file
3) SSURGO Soil Survey Shapefile
4) Huisache tree GPS points
Task 2 was performed using 2008 and 2012 1m resolution NAIP imagery obtained from TNRIS and GPS field data gathered on site to pinpoint huisache populations for use as training data in the land cover classification. Task 2 methodology first required obtaining the NAIP imagery from 2008 and 2012 and mosaicking each separate year together using Erdas Imagine, followed by extracting by mask the boundary of the ranch from the mosaic images using ArcGIS. The extracted false-color composite images of the Freeman Center were then used to perform a land cover classification with the following classes:
1) Water
2) Developed
3) Barren
4) Forest/Shrubland
5) Herbaceous (grassland)
Training data for these classes were made using the Grow Region and Polygon Tools with the Signature Editor in Erdas Imagine. Google Earth was used to make a visual confirmation of the landcover type and numerous adjustments were made to the training data for increased spectral separability and accuracy. Due to poor spectral separability in the training data the Forest and Shrubland classes were merged to yield one class with greatly improved separability. An accuracy assessment was performed on this land cover classification resulting in an accuracy of 85.94% and a kappa statistic of .8187 in the 2012 image. Accuracy Assessments were performed with an expected accuracy of 80%, an acceptable error of 10%, and a sample size of 64 reference points.
After completion of the initial land cover classification, the Forest/Shrubland class was extracted by mask from the 2008 and 2012 images to narrow the AOI for the huisache classification. The GPS point data gathered on site was then used to verify huisache trees in the false-color composite images for use in creating training data. The intention was to isolate the portions of the Freeman Center with existing forest and shrubland for consideration in the extraction of the spectral signature for huisache trees.
Results 
TASK 1:
A functional geodatabase was implemented for further use in ranch managing. As a result of our work the geodatabase created assisted GeoTrek in the production of several maps. The official geodatabase implemented contains attribute tables with correct measurements. Maps produced include a FEMA Q3 map, navigation map that includes roads, fences, pastures, wells and drinkers in the ranch. An ecological systems map and a soils map were also produced.
Some maps have been included in the appendix for better illustration. Fig(6) shows a digital illustration of FreemanCenter_Database.gdb:
[image: ]
Fig (6)
The official geodatabase implemented contains attribute tables with correct measurements. Fig(7) is an example of the attribute table for the pastures feature that now contains a column with field values in acreage to better understand the size of each one. [image: ] 
Fig (7)
TASK 2:
Remote Sensing analysis produced the following:
1) Classified 2012 Map Image
2) 2012 NDVI Map Image
3) 2012 Tasseled Cap Transformation Map Image
4) Methodology Constraints and Advice for Future Researchers. 
To supplement the huisache classification results, other data such as the Texas Ecological Systems Map were also provided with the final deliverables. Normalized Difference Vegetation Index (NDVI) and Tasseled Cap Transformation Map Images were included, as well the Classified 2012 Map Image.

Discussion
TASK 1:
Because of the ongoing facet that characterizes our project a good idea for future classes may be to include features that represent weather stations present on Freeman Ranch. This could be done using the same methods used for the polygon features crated to represent the buildings and pastures, using the 6’ imagery to georeference their locations, discussed earlier. Another idea worth contemplating would be the inclusion of features representing gates that access the different pastures. The gates don’t have names and real time maps to show if they are open or closed would not be possible without some further work and money but the locations would be well shown and categories for lock type would be possible.
In regards to other projects taking place on Freeman Ranch, our geodatabase could definitely serve as the base to model suitability and capability indexes for the Student Sustainable Farm and maybe run some projections. Although the location and basic attribute data of the farming area is not shown this information could be acquired. To acquire this information a team would need to use a handheld GPS unit and collect the coordinates of the vertices that represent the boundary of the area.
Also a DEM of Freeman Ranch has been included into the geodatabase. Although it was not used by GeoTrek to create a topographic map with isolines, the creation of such is easily attainable by future projects.  A DEM would assist in hydrologic modeling of the effect of Sink Creek on the property and better predict flooded zones within the ranch.
Given more time to complete the project a team could use a handheld GPS to collect data for all the features present on the ranch. This would allow for accuracy, depending on the GPS, up to sub meter detail. This process was experimented by GeoTrek and deemed too costly and time consuming.
Using a GIS approach to this problem is great way to have a base set of data. This data can now be manipulated in anyway and can perform any spatial analysis that may need to be done to further educated, improve or sustain the ranch. 
GeoTrek did experience some limitations that inhabited our ability to complete certain aspects of a complete database for the ranch. For example the physical database which was developed in the initial design phase was scratched due to the lack of variety of any one physical feature within the study area. The geology and soil types for the ranch had little to no variation and were not adequate enough to include in a database. Also since the layers present in the database were digitized, we could only work with what was present on the. kmz file given to GeoTrek by Chris Thomas and what was visible through satellite imagery.
TASK 2:
Unfortunately, a huisache classification of sufficient accuracy was not obtainable in the time allotted for Task 2. The specific problems encountered with the methodology were related to performing the accuracy assessment for the huisache classification. There are 2 principal methods to perform an accuracy assessment: the first involves plotting random data points on the image and verifying their accuracy using higher resolution imagery while the second involves gathering ancillary huisache data points (apart from the initial points gathered for the training data) for verification. In the case of this project, higher resolution imagery did not provide the requisite accuracy in distinction between huisache trees and other associated tree/shrub species. The second option for accuracy assessment could have yielded better results had there been more time to gather the significant number of GPS data points on-site.
Creating a land cover classification for one specific tree species in no easy task. Having discovered weaknesses in this project’s methodology, GeoTrek wishes to make recommendations for future researchers:
1) Spectral Separability of Huisache vs Mesquite:
1. Positively identify the preferred soil types of huisache and mesquite.
a. It is easy to find literature stating the soil preference of these trees in unscientific terms, what is harder is to find it clearly stated what taxonomic type of soil these trees prefer rather than the qualities of soil (loamy, sandy etc).
b. If these preferred soil types are found on a soil map of the property, they will serve as a good tool to narrow the study area on the property by extracting portions of the property where the soil type favors huisache growth more than mesquite.
2. Gather GPS data points for mesquite trees as well as huisache.
a. By taking a GPS reading next to mono-species stands of trees, one can use these points to positively identify examples of those species in the aerial imagery for use as training data.
b. Create Feature Space Plots to compare the spectral signatures of huisache and mesquite.
c. Given that there is suitable derivation in their spectral signatures, these Feature Space Plots will assist in manually checking the accuracy of your classified data.
3. Classify huisache trees as objects rather than as pixels.
a. With high resolution imagery, identifying the spectral characteristics of a tree on a pixel by pixel basis is much harder than with coarse resolution imagery. One way around this is to group the pixels of the trees into an object whose spectral signature can be compiled and compared.
4. Perform the classification on an NDVI image.
a. Dr. Eric Redeker, former Director of the Wildlife Research Technologies Laboratory at the Caesar Kleberg Wildlife Research Institute at Texas A&M University – Kingsville, suggested that using an NDVI image rather than a false-color composite may improve the classification process.
5. GPS Data Point Sampling Design:
6. Generate a robust sampling design for the AOI.
a. Separating the AOI into a grid and gathering GPS data points in each square for a stratified sample is desirable, but difficult given the ruggedness of terrain. A cluster sample is easier, but increases the likelihood of missing out on variation in the spectral signatures.
b. Gather sufficient data points for use as reference points in the Accuracy Assessments.
2) Determining Breakpoint between Forest and Shrubland:
1. Obtaining LIDAR data of the Freeman Center would allow for a canopy height measurement to be taken and applied to the Forest and Shrubland classes.
2. Determining which Imagery to Use:
a. This project utilized 1m resolution NAIP aerial imagery from 2008 and 2012. Although it has very good spatial resolution, this imagery does have other limitations. 2008 was the first year for these orthographic photos to include the NIR band, giving only a 4 year span of time to evaluate changes in land cover type. Additionally, 2008 only contains 3 bands, eschewing the blue band in exchange for NIR. This made it more difficult to accurately classify the 2008 image and compare it to the 4 band 2012 image.
b. Grow Region Tool Properties Glitch:
3. This dialogue box is glitchy in Erdas Imagine 2013. Still, the default values were found useful.


Conclusions
GeoTrek migrated feature class datasets from simple GoogleEarth to a fully functional geo-spatial relational database. The Freeman Center now has access the ability to perform surface modeling and map production. A viable Freeman Center huisache tree classification will be a topic for ongoing research at Texas State University. Although this initial investigation met with setbacks, the project report will contribute to future progress in identifying the spectral signature of this species.
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Appendix I. 
Metadata (Roads Layer)

Summary 
The roads layer is a feature class included within the cultural database for Freeman Center. This layer contains all the roads present on the ranch. This layer can be used to navigate the ranch or can also be used as a spatial reference for other features present on the ranch.
Description 
The roads layer is derived from a KMZ file produced and edited by Chris Thomas. The file is georeferenced using WGS_1984 in decimal degrees coordinate system.
Credits 
The layer was created by GeoTrek using a .kmz file provided by Chris Thomas.
Use limitations 
This layer is for use by the Freeman Center for reference and spatial analysis use only.
Extent
	West 
	-98.011492
	East 
	-97.970289

	North 
	29.952606
	South 
	29.900856


Scale Range
There is no scale range for this item. 
[bookmark: _Toc374344830][bookmark: _Toc374344758]Topics and Keywords ▼►
* CONTENT TYPE  Downloadable Data
Citation ▼►
* TITLE Roads
PRESENTATION FORMATS  * digital map
Resource Details ▼►
DATASET LANGUAGES  * English (UNITED STATES) 
SPATIAL REPRESENTATION TYPE  * vector
* PROCESSING ENVIRONMENT Microsoft Windows 7 Version 6.1 (Build 7601) Service Pack 1; Esri ArcGIS 10.1.1.3143
ARCGIS ITEM PROPERTIES  
* NAME Roads 
* LOCATION file://\\Geoserve\Data\G4427\FreemanRanch\Geodatabase\FreemanCenter_Database_1.gdb 
* ACCESS PROTOCOL Local Area Network







Extents ▼►
EXTENT  
VERTICAL EXTENT  
* MINIMUM VALUE 0.000000 
* MAXIMUM VALUE 0.000000
EXTENT  
GEOGRAPHIC EXTENT  
BOUNDING RECTANGLE  
EXTENT TYPE  Extent used for searching 
* WEST LONGITUDE -98.011492 
* EAST LONGITUDE -97.970289 
* NORTH LATITUDE 29.952606 
* SOUTH LATITUDE 29.900856 
* EXTENT CONTAINS THE RESOURCE Yes

EXTENT IN THE ITEM'S COORDINATE SYSTEM  
* WEST LONGITUDE -98.011492 
* EAST LONGITUDE -97.970289 
* SOUTH LATITUDE 29.900856 
* NORTH LATITUDE 29.952606 
* EXTENT CONTAINS THE RESOURCE Yes

Spatial Reference ▼►
ARCGIS COORDINATE SYSTEM  
* TYPE Geographic 
* GEOGRAPHIC COORDINATE REFERENCE GCS_WGS_1984 
* COORDINATE REFERENCE DETAILS  
GEOGRAPHIC COORDINATE SYSTEM  
WELL-KNOWN IDENTIFIER 4326 
X ORIGIN -400 
Y ORIGIN -400 
XY SCALE 999999999.99999988 
Z ORIGIN -100000 
Z SCALE 10000 
M ORIGIN -100000 
M SCALE 10000 
XY TOLERANCE 8.983152841195215e-009 
Z TOLERANCE 0.001 
M TOLERANCE 0.001 
HIGH PRECISION true 
LEFT LONGITUDE -180 
LATEST WELL-KNOWN IDENTIFIER 4326 
WELL-KNOWN TEXT GEOGCS["GCS_WGS_1984",DATUM["D_WGS_1984",SPHEROID["WGS_1984",6378137.0,298.257223563]],PRIMEM["Greenwich",0.0],UNIT["Degree",0.0174532925199433],AUTHORITY["EPSG",4326]]

REFERENCE SYSTEM IDENTIFIER  
* VALUE 4326 
* CODESPACE EPSG 
* VERSION 7.11.2
Spatial Data Properties ▼►

VECTOR  ▼► 
* LEVEL OF TOPOLOGY FOR THIS DATASET  full planar graph
GEOMETRIC OBJECTS  
FEATURE CLASS NAME Roads 
* OBJECT TYPE  composite 
* OBJECT COUNT 22



ARCGIS FEATURE CLASS PROPERTIES  ▼► 
FEATURE CLASS NAME Roads 
* FEATURE TYPE Simple 
* GEOMETRY TYPE Polyline 
* HAS TOPOLOGY TRUE 
* FEATURE COUNT 22 
* SPATIAL INDEX TRUE 
* LINEAR REFERENCING FALSE
* XY RANK 1 
* Z RANK 1 
* TOPOLOGY WEIGHT 1.000000 
* EVENTS ON VALIDATION FALSE 
PARTICIPATES IN TOPOLOGY RULES  11, 12

Hide ArcGIS Feature Class Properties ▲

Distribution ▼►
DISTRIBUTION FORMAT  
* NAME File Geodatabase Feature Class
Fields ▼►

DETAILS FOR OBJECT Roads ▼► 
* TYPE Feature Class 
* ROW COUNT 22


FIELD OID ▼► 
* ALIAS OID 
* DATA TYPE OID 
* WIDTH 4 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Internal feature number.
* DESCRIPTION SOURCE 
Esri
* DESCRIPTION OF VALUES Sequential unique whole numbers that are automatically generated.


FIELD Shape ▼► 
* ALIAS Shape 
* DATA TYPE Geometry 
* WIDTH 0 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Feature geometry.
* DESCRIPTION SOURCE 
Esri
* DESCRIPTION OF VALUES Coordinates defining the features.


FIELD Name ▼► 
* ALIAS Name 
* DATA TYPE String 
* WIDTH 255 
* PRECISION 0 
* SCALE 0


FIELD FolderPath ▼► 
* ALIAS FolderPath 
* DATA TYPE String 
* WIDTH 255 
* PRECISION 0 
* SCALE 0



FIELD SymbolID ▼► 
* ALIAS SymbolID 
* DATA TYPE Integer 
* WIDTH 4 
* PRECISION 0 
* SCALE 0


FIELD AltMode ▼► 
* ALIAS AltMode 
* DATA TYPE SmallInteger 
* WIDTH 2 
* PRECISION 0 
* SCALE 0


FIELD Base ▼► 
* ALIAS Base 
* DATA TYPE Double 
* WIDTH 8 
* PRECISION 0 
* SCALE 0


FIELD Clamped ▼► 
* ALIAS Clamped 
* DATA TYPE SmallInteger 
* WIDTH 2 
* PRECISION 0 
* SCALE 0


FIELD Extruded ▼► 
* ALIAS Extruded 
* DATA TYPE SmallInteger 
* WIDTH 2 
* PRECISION 0 
* SCALE 0


FIELD Snippet ▼► 
* ALIAS Snippet 
* DATA TYPE String 
* WIDTH 268435455 
* PRECISION 0 
* SCALE 0


FIELD PopupInfo ▼► 
* ALIAS PopupInfo 
* DATA TYPE String 
* WIDTH 268435455 
* PRECISION 0 
* SCALE 0


FIELD Shape_Length ▼► 
* ALIAS Shape_Length 
* DATA TYPE Double 
* WIDTH 8 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Length of feature in internal units.
* DESCRIPTION SOURCE 
Esri
* DESCRIPTION OF VALUES Positive real numbers that are automatically generated.


FIELD Length ▼► 
* ALIAS Length 
* DATA TYPE Double 
* WIDTH 8 
* PRECISION 0 
* SCALE 0

Metadata Details ▼►
* METADATA LANGUAGE English (UNITED STATES) 
* METADATA CHARACTER SET  utf8 - 8 bit UCS Transfer Format
SCOPE OF THE DATA DESCRIBED BY THE METADATA  * dataset 
SCOPE NAME  * dataset
* LAST UPDATE 2013-11-20
ARCGIS METADATA PROPERTIES 
METADATA FORMAT ArcGIS 1.0 
METADATA STYLE FGDC CSDGM Metadata
CREATED IN ARCGIS FOR THE ITEM 2013-11-18 11:54:27 
LAST MODIFIED IN ARCGIS FOR THE ITEM 2013-11-20 11:20:54
AUTOMATIC UPDATES 
HAVE BEEN PERFORMED Yes 
LAST UPDATE 2013-11-20 11:20:54


ecomap5
Raster Dataset
Thumbnail Not Available
Tags
There are no tags for this item.

Summary
The Ecological Systems Classification of Texas project grew out of a recognized need to provide better land cover classification and mapping for the state in order to facilitate improved planning and management. 
Several aspects of this effort set it apart from any large scale mapping ever done elsewhere in the United States. First, a 10 meter resolution map; second, roughly 10 times more land cover classes versus previous maps of similar type; finally, a modified Ecological Systems Classification that incorporates vegetation dynamics explicitly and therefore facilitates better ecological interpretations. To achieve these results, new remote sensing classification techniques were incorporated, and a variety of abiotic data was used to model final map units. 

Description
Ecomap5 was derived from the Phase 1 map provided by the Texas Ecological Systems Project; a map that has spatial resolution useful at about 1:24,000 scale (a USGS 7.5’ quadrangle), and has a sufficient number of land cover classes (thematic resolution) to provide improved insights for planning and management at a sub-county, or large ownership, scale of resolution.

Credits
This project was designed as a team effort. Overall leadership is provided by the Texas Parks and Wildlife Department, particularly Duane German and Kim Ludeke, together with the Texas Natural Resources Information Service, particularly Jim Scott. Executive Director Carter Smith provided on-going encouragement and support. The Natural Resources Conservation Service provided staff time and access to digital soils data, including ecological site descriptions. The Missouri Resource Assessment Partnership, University of Missouri, provided remote sensing and ecological systems modeling and mapping expertise. We have only completed the first year of a five-year project, and many additional partners will participate.
Numerous Texas Parks and Wildlife Department staff have participated in this effort to date. On-going input has been provided by:
Kim Ludeke – TPWD GIS Lab Manager 
Duane German – Landscape Characterization Team Leader 
Amie Treuer-Kuehn – Plant Ecologist 
Wendy Connally – State Wildlife Grants Coordinator
Jackie Poole - Botanist 
Jason Singhurst – Botanist2

Use limitations
There are no access and use limitations for this item.

Extent
West  -98.021810    East  -97.967523 
North  29.957238    South  29.900314 

Scale Range
There is no scale range for this item.

ArcGIS Metadata ▼►Topics and Keywords  ▼►* Content type  Downloadable Data

Hide Topics and Keywords ▲
Citation  ▼►* Title ecomap5

Presentation formats  * digital map

Hide Citation ▲
Resource Details  ▼►Dataset languages  * English (UNITED STATES) 

Spatial representation type  * grid

* Processing environment Microsoft Windows 7 Version 6.1 (Build 7601) Service Pack 1; Esri ArcGIS 10.1.1.3143

ArcGIS item properties  
* Name ecomap5
* Location file://U:\ecomap5
* Access protocol Local Area Network
Hide Resource Details ▲
Extents  ▼►Extent  
Geographic extent  
Bounding rectangle  
Extent type  Extent used for searching
* West longitude -98.021810
* East longitude -97.967523
* North latitude 29.957238
* South latitude 29.900314
* Extent contains the resource Yes

Extent in the item's coordinate system  
* West longitude 1690697.551059
* East longitude 1695817.551059
* South latitude 7310708.127275
* North latitude 7316938.127275
* Extent contains the resource Yes

Hide Extents ▲
Spatial Reference  ▼►ArcGIS coordinate system  
* Type Projected
* Geographic coordinate reference GCS_North_American_1983
* Projection LUnits_meters
* Coordinate reference details  
Projected coordinate system  
X origin -17170300
Y origin -691300
XY scale 241217314.52469939
Z origin -100000
Z scale 10000
M origin -100000
M scale 10000
XY tolerance 0.001
Z tolerance 0.001
M tolerance 0.001
High precision true
Well-known text PROJCS["LUnits_meters",GEOGCS["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID["GRS_1980",6378137.0,298.257222101]],PRIMEM["Greenwich",0.0],UNIT["Degree",0.0174532925199433]],PROJECTION["Albers"],PARAMETER["false_easting",1500000.0],PARAMETER["false_northing",6000000.0],PARAMETER["central_meridian",-100.0],PARAMETER["standard_parallel_1",27.5],PARAMETER["standard_parallel_2",35.0],PARAMETER["latitude_of_origin",18.0],UNIT["Meters",1.0]]

Reference system identifier  
* Value 0

Hide Spatial Reference ▲
Spatial Data Properties  ▼►Georectified Grid  ▼►* Number of dimensions 2

Axis dimensions properties  
Dimension type  column (x-axis)
* Dimension size 512
* Resolution  10.000000 Meter

Axis dimensions properties  
Dimension type  row (y-axis)
* Dimension size 623
* Resolution  10.000000 Meter

* Cell geometry  area
* Point in pixel  center

* Transformation parameters are available Yes

* Check points are available No

Corner points  
* Point 1690697.551059 7310708.127275
* Point 1690697.551059 7316938.127275
* Point 1695817.551059 7316938.127275
* Point 1695817.551059 7310708.127275

* Center point 1693257.551059 7313823.127275

Hide Georectified Grid ▲

ArcGIS Raster Properties  ▼►General Information  
* Pixel depth 8
* Compression type RLE
* Number of bands 1
* Raster format GRID
* Source type continuous
* Pixel type unsigned integer
* No data value 0
* Has colormap No
* Has pyramids No
Hide ArcGIS Raster Properties ▲

Hide Spatial Data Properties ▲
Spatial Data Content  ▼►Image Description  
* Type of information  physical measurement

Band information  
* Description ecomap5
* Maximum value 110.000000
* Minimum value 1.000000
* Number of bits per value 8

Hide Spatial Data Content ▲
Geoprocessing history  ▼►Process  
Date 2013-11-12 21:29:04
Tool location c:\program files (x86)\arcgis\desktop10.1\ArcToolbox\Toolboxes\Spatial Analyst Tools.tbx\ExtractByMask
Command issued
ExtractByMask EcoMapFreeman1.tif Boundary_Project2 U:\ecomap5
Include in lineage when exporting metadata No
Hide Geoprocessing history ▲
Distribution  ▼►Distribution format  
* Name Raster Dataset

Hide Distribution ▲
Fields  ▼►Details for object ecomap5.vat  ▼►* Type Table
* Row count 27

Field Rowid  ▼►* Alias Rowid
* Data type OID
* Width 4
* Precision 0
* Scale 0
* Field description
Internal feature number.
* Description source
Esri
* Description of values Sequential unique whole numbers that are automatically generated.

Hide Field Rowid ▲
Field VALUE  ▼►* Alias VALUE
* Data type Integer
* Width 4
* Precision 0
* Scale 0

Hide Field VALUE ▲

Field OPACITY  ▼►* Alias OPACITY
* Data type Double
* Width 8
* Precision 0
* Scale 0

Hide Field OPACITY ▲

Field ECOLOGICAL  ▼►* Alias ECOLOGICAL
* Data type String
* Width 254
* Precision 0
* Scale 0

Hide Field ECOLOGICAL ▲

Field MAPPING_SY  ▼►* Alias MAPPING_SY
* Data type String
* Width 254
* Precision 0
* Scale 0

Hide Field MAPPING_SY ▲

Field COMMON_NAM  ▼►* Alias COMMON_NAM
* Data type String
* Width 254
* Precision 0
* Scale 0

Hide Field COMMON_NAM ▲

Field LANDCOVER  ▼►* Alias LANDCOVER
* Data type String
* Width 254
* Precision 0
* Scale 0

Hide Field LANDCOVER ▲

Field COUNT  ▼►* Alias COUNT
* Data type Integer
* Width 4
* Precision 0
* Scale 0

Hide Field COUNT ▲

Hide Details for object ecomap5.vat ▲

Hide Fields ▲
Metadata Details  ▼►* Metadata language English (UNITED STATES) 
* Metadata character set  utf8 - 8 bit UCS Transfer Format

Scope of the data described by the metadata  * dataset
Scope name  * dataset

* Last update 2013-11-20

ArcGIS metadata properties
Metadata format ArcGIS 1.0

Created in ArcGIS for the item 2013-11-12 21:29:04
Last modified in ArcGIS for the item 2013-11-20 12:05:40

Automatic updates
Have been performed Yes
Last update 2013-11-20 12:05:40

Hide Metadata Details ▲
FGDC Metadata (read-only) ▼►Entities and Attributes  ▼►Detailed Description
Entity Type
Entity Type Label ecomap5.vat

Attribute
Attribute Label Rowid
Attribute Definition
Internal feature number.
Attribute Definition Source Esri
Attribute Domain Values
Unrepresentable Domain
Sequential unique whole numbers that are automatically generated.
Attribute
Attribute Label VALUE

Attribute
Attribute Label OPACITY

Attribute
Attribute Label ECOLOGICAL

Attribute
Attribute Label MAPPING_SY

Attribute
Attribute Label COMMON_NAM

Attribute
Attribute Label LANDCOVER

Attribute
Attribute Label COUNT








Summary 
The FIRM is the basis for floodplain management, mitigation, and insurance activities for the National Flood Insurance Program (NFIP). Insurance applications include enforcement of the mandatory purchase requirement of the Flood Disaster Protection Act which "... requires the puchase of flood insurance by property owners who are being assisted by Federal programs or by Federally supervised, regulated or insured agencies or institutions in the acquisition or improvement of land facilities located or to be located in identified areas having special flood hazards" (Section 2 (b) (4) of the 1973 Flood Disaster Protection Act). In addition to the identification of Special Flood Hazard Areas, the risk zones shown on the FIRMs are the basis for the establishment of premium rates for flood coverage offered through the NFIP. Q3 Flood Data files are intended to convey certain key features from the existing hard copy FIRM to provide users with automated flood risk data. Edge-matching errors, overlaps and deficiencies in coverage, and similar problems are not corrected during digitizing or post-processing. These data may be used to locate Special Flood Hazard Areas (SFHAs). More detailed information may be obtained from the paper FIRM.
Description 
The Q3 Flood Data are derived from the Flood Insurance Rate Maps (FIRMS) published by the Federal Emergency Management Agency (FEMA). The file is georeferenced to earth"s surface using geographic projection and decimal degree coordinate system. The specifications for the horizontal control of Q3 Flood Data files are consistent with those required for mapping at a scale of 1:24000.
Credits 
There are no credits for this item.
Use limitations 
There are no access and use limitations for this item.
Extent
	West 
	-98.297599
	East 
	-97.708768

	North 
	30.356300
	South 
	29.752420


Scale Range
There is no scale range for this item. 
ArcGIS Metadata ▼►
Topics and Keywords ▼►
* CONTENT TYPE  Downloadable Data
PLACE KEYWORDS  TX, USA 

THEME KEYWORDS  Digital Flood Insurance Rate Maps, Special Flood Hazard Areas, Q3 Coverage, FEMA Flood Hazard Zones, Q3 Flood Data 

Hide Topics and Keywords ▲
Citation ▼►
* TITLE FEMA_Q3_209
PRESENTATION FORMATS  * digital map
Hide Citation ▲
Resource Details ▼►
DATASET LANGUAGES  English (UNITED STATES) 
STATUS  completed 
SPATIAL REPRESENTATION TYPE  * vector
* PROCESSING ENVIRONMENT Microsoft Windows 7 Version 6.1 (Build 7601) Service Pack 1; Esri ArcGIS 10.1.1.3143
ARCGIS ITEM PROPERTIES  
* NAME FEMA_Q3_209 
* SIZE 3.257 
* LOCATION file://\\Geoserve\Data\G4427\FreemanRanch\Geodatabase\FEMA_Q3_209.shp 
* ACCESS PROTOCOL Local Area Network

Hide Resource Details ▲
Extents ▼►
EXTENT  
GEOGRAPHIC EXTENT  
BOUNDING RECTANGLE  
EXTENT TYPE  Extent used for searching 
* WEST LONGITUDE -98.297599 
* EAST LONGITUDE -97.708768 
* NORTH LATITUDE 30.356300 
* SOUTH LATITUDE 29.752420 
* EXTENT CONTAINS THE RESOURCE Yes

EXTENT IN THE ITEM'S COORDINATE SYSTEM  
* WEST LONGITUDE -98.297599 
* EAST LONGITUDE -97.708768 
* SOUTH LATITUDE 29.752420 
* NORTH LATITUDE 30.356300 
* EXTENT CONTAINS THE RESOURCE Yes

Hide Extents ▲
Resource Maintenance ▼►
RESOURCE MAINTENANCE  
UPDATE FREQUENCY  irregular
Hide Resource Maintenance ▲
Resource Constraints ▼►
LEGAL CONSTRAINTS  
LIMITATIONS OF USE 
No warranty expressed or implied is made by FEMA regarding the utility of the data on any other system nor shall the act of distribution constitute any such warranty. FEMA will warrant the delivery of this product in a computer-readable format, and will offer appropriate adjustment of credit when the product is determined unreadable by correctly adjusted computer input peripherals, or when the physical medium is delivered in damaged condition. Requests for adjustment of credit must be made within 90 days from the date of this shipment from the ordering site.
Hide Resource Constraints ▲
Spatial Reference ▼►
ARCGIS COORDINATE SYSTEM  
* TYPE Geographic 
* GEOGRAPHIC COORDINATE REFERENCE GCS_North_American_1983 
* COORDINATE REFERENCE DETAILS  
GEOGRAPHIC COORDINATE SYSTEM  
WELL-KNOWN IDENTIFIER 4269 
X ORIGIN -400 
Y ORIGIN -400 
XY SCALE 11258999068426.238 
Z ORIGIN -100000 
Z SCALE 10000 
M ORIGIN -100000 
M SCALE 10000 
XY TOLERANCE 8.9831528411952133e-009 
Z TOLERANCE 0.001 
M TOLERANCE 0.001 
HIGH PRECISION true 
LEFT LONGITUDE -180 
LATEST WELL-KNOWN IDENTIFIER 4269 
WELL-KNOWN TEXT GEOGCS["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID["GRS_1980",6378137.0,298.257222101]],PRIMEM["Greenwich",0.0],UNIT["Degree",0.0174532925199433],AUTHORITY["EPSG",4269]]

REFERENCE SYSTEM IDENTIFIER  
* VALUE 4269 
* CODESPACE EPSG 
* VERSION 7.11.2
Hide Spatial Reference ▲
Spatial Data Properties ▼►

VECTOR  ▼► 
* LEVEL OF TOPOLOGY FOR THIS DATASET  geometry only
GEOMETRIC OBJECTS  
FEATURE CLASS NAME FEMA_Q3_209 
* OBJECT TYPE  composite 
* OBJECT COUNT 2942

Hide Vector ▲



ARCGIS FEATURE CLASS PROPERTIES  ▼► 
FEATURE CLASS NAME FEMA_Q3_209 
* FEATURE TYPE Simple 
* GEOMETRY TYPE Polygon 
* HAS TOPOLOGY FALSE 
* FEATURE COUNT 2942 
* SPATIAL INDEX TRUE 
* LINEAR REFERENCING FALSE

Hide ArcGIS Feature Class Properties ▲

Hide Spatial Data Properties ▲
Data Quality ▼►

SCOPE OF QUALITY INFORMATION  ▼► 
RESOURCE LEVEL  dataset
Hide Scope of quality information ▲



DATA QUALITY REPORT - TOPOLOGICAL CONSISTENCY  ▼► 
EVALUATION METHOD Polygon and chain-node topology are present. Certain node-area-line relationships are collected or generated to satisfy topological requirements. Some of these requirements include: lines must begin and end at nodes, lines must connect to each other at nodes, lines do not extend through nodes, left and right areas are defined for each line segment and are consistent throughout the files, and the lines representing the limits of the file neatlines are free of gaps. Tests of logical consistency were performed by ARC/INFO software modules. Check plots were made to test for leaks in all internal polygons.
Hide Data quality report - Topological consistency ▲



DATA QUALITY REPORT - CONCEPTUAL CONSISTENCY  ▼► 
MEASURE DESCRIPTION Polygon and chain-node topology are present. Certain node-area-line relationships are collected or generated to satisfy topological requirements. Some of these requirements include: lines must begin and end at nodes, lines must connect to each other at nodes, lines do not extend through nodes, left and right areas are defined for each line segment and are consistent throughout the files, and the lines representing the limits of the file neatlines are free of gaps. Tests of logical consistency were performed by ARC/INFO software modules. Check plots were made to test for leaks in all internal polygons.
Hide Data quality report - Conceptual consistency ▲



DATA QUALITY REPORT - COMPLETENESS OMISSION  ▼► 
MEASURE DESCRIPTION Data completeness for Q3 Flood Data files reflect the content of the source graphic. Features may have been eliminated or generalized on the source graphic, due to scale and legibility constraints. Flood risk data are developed for communities participating in the NFIP, for use in insurance rating, and for floodplain management. Flood hazard areas are determined using statistical analysis of records of river flow, storm tides, and rainfall; information obtained through consultation with the communities: floodplain topographic surveys; and hydrological and hydraulic analysis. Both detailed and approximate analyses are employed. Generally, detailed anaylses are used to generate flood risk data only for developed or developing areas of communities. For undeveloped areas where little or no development is expected to occur, FEMA uses approximate analyses to generate flood risk data. Typically, only drainage areas that are greater than one square mile are studied. The Q3 Flood Data coverages may be derived from DFIRM-DLGs, from FIRM- DLGs, from FIRMs digitized previously for emergency applications, or may be newly created files. In Q3 Flood Data derived from older data sets, certain items may not have been captured or may have been captured differently from the current Q3 Flood Data specifications. In some cases, preliminary FIRM data have been included in the Q3 Flood Data files. These data have been provided to the community for their review and comment and may be subject to change before their final publication date. In addition, in some cases areas designated as Flood Prone Areas on maps prepared by USGS and FIA have been included in the Q3 Flood Data files. These areas were delineated based on available information on past floods and are described by a unique attribute code that distinquishes them from areas of 1% annual chance of flooding derived from FIRMs. Flood Insurance Rate Maps continually undergo revisions and updates. Some of these revisions are effected by letter (Letter of Map Revision (LOMR), Letter of Map Amendment (LOMA)). Q3 Flood Data may not reflect the most current information or information that is not mappable at the publication scale of FIRM. To obtain the latest information, contact the address listed under distributor.
Hide Data quality report - Completeness omission ▲



DATA QUALITY REPORT - QUANTITATIVE ATTRIBUTE ACCURACY  ▼► 
MEASURE DESCRIPTION The Q3 Flood Data are countywide vector files derived from the FEMA Flood Insurance Rate Maps (FIRMS). The attribute definitions may be found in the "Q3 Flood Data Specfications". Attribute accuracy was tested by manual comparison of source graphic with hardcopy plots and a symbolizied display on an interactive computer graphic system. Selected attributes that could not be visually verified were individually queried. In addition, an ARC/INFO Arc Macro Language (AML) software program was applied to the dataset to test the attributes against a master set of valid attributes for the specific data category, and a complete set of valid attribute combinations. (See also Entity Attribute Information).
QUANTITATIVE TEST RESULTS  
VALUE See Explanation
EVALUATION METHOD Attribute accuracy is described, where present, with each attribute defined in the Entity and Attribute Section.
Hide Data quality report - Quantitative attribute accuracy ▲



DATA QUALITY REPORT - ABSOLUTE EXTERNAL POSITIONAL ACCURACY  ▼► 
DIMENSION horizontal
MEASURE DESCRIPTION Specifications for the digitizing of FIRMs to create the Q3 Flood Data are consistent with those requirements for mapping at a scale of 1:24000. Horizontal control of Q3 Flood Data was established using USGS quadrangle maps at 1:24000 or other standard scales. Users should assess the horizontal positional sources and the requirements of their application. With increased frequency, large-scale spatial data sets are becoming widely available for computer-based geographic information systems. Q3 Flood Data may be used in combination with other digital spatial data, however, users should be aware that scalar enlargements do not enhance the relative accuracy of the Q3 Flood Data (i.e. 1:24000).
Hide Data quality report - Absolute external positional accuracy ▲

Hide Data Quality ▲
Geoprocessing history ▼►
PROCESS  
PROCESS NAME Select_334 
DATE 2005-07-20 19:00:10 
TOOL LOCATION C:\Program Files\ArcGIS\ArcToolbox\Toolboxes\Analysis Tools.tbx\Select 
COMMAND ISSUED 
Select "Database Connections\Huan_IS_PG_as_rmitchell.sde\IS_PG.RMITCHELL.FEMA_FP\IS_PG.RMITCHELL.Q3_TX" \\Samwise\Mitchell\Working\FEMAq3\Shp\FEMA_Q3_209.shp "FIPS = '48209'"
INCLUDE IN LINEAGE WHEN EXPORTING METADATA No
Hide Geoprocessing history ▲
Distribution ▼►

DISTRIBUTOR  ▼► 
CONTACT INFORMATION  
ORGANIZATION'S NAME FEMA, Map Service Center 
CONTACT'S ROLE  distributor


CONTACT INFORMATION  ▼► 
PHONE  
VOICE 1-800-358-9616

ADDRESS  
TYPE postal 
DELIVERY POINT 6730 Santa Barbara Court 
CITY Baltimore 
ADMINISTRATIVE AREA Maryland 
POSTAL CODE 21227-5832 
COUNTRY US

CONTACT INSTRUCTIONS 
Data requests should include the full name of the community or county and the Flood Insurance Rate Map panel number(s) or the 7.5 minute quadrangle sheet area(s) covered by the request.
Hide Contact information ▲

Hide Distributor ▲

DISTRIBUTION FORMAT  
* NAME Shapefile
TRANSFER OPTIONS  
* TRANSFER SIZE 3.257
Hide Distribution ▲
Fields ▼►

DETAILS FOR OBJECT FEMA_Q3_209 ▼► 
* TYPE Feature Class 
* ROW COUNT 2942


FIELD FIPS ▼► 
* ALIAS FIPS 
* DATA TYPE String 
* WIDTH 5 
* PRECISION 0 
* SCALE 0
Hide Field FIPS ▲



FIELD COMMUNITY ▼► 
* ALIAS COMMUNITY 
* DATA TYPE String 
* WIDTH 4 
* PRECISION 0 
* SCALE 0
Hide Field COMMUNITY ▲



FIELD FIRM_PANEL ▼► 
* ALIAS FIRM_PANEL 
* DATA TYPE String 
* WIDTH 11 
* PRECISION 0 
* SCALE 0
Hide Field FIRM_PANEL ▲



FIELD QUAD ▼► 
* ALIAS QUAD 
* DATA TYPE String 
* WIDTH 8 
* PRECISION 0 
* SCALE 0
Hide Field QUAD ▲



FIELD ZONE_ ▼► 
* ALIAS ZONE_ 
* DATA TYPE String 
* WIDTH 5 
* PRECISION 0 
* SCALE 0
Hide Field ZONE_ ▲



FIELD FLOODWAY ▼► 
* ALIAS FLOODWAY 
* DATA TYPE String 
* WIDTH 5 
* PRECISION 0 
* SCALE 0
Hide Field FLOODWAY ▲



FIELD COBRA ▼► 
* ALIAS COBRA 
* DATA TYPE String 
* WIDTH 9 
* PRECISION 0 
* SCALE 0
Hide Field COBRA ▲



FIELD SFHA ▼► 
* ALIAS SFHA 
* DATA TYPE String 
* WIDTH 3 
* PRECISION 0 
* SCALE 0
Hide Field SFHA ▲



FIELD PANEL_TYP ▼► 
* ALIAS PANEL_TYP 
* DATA TYPE String 
* WIDTH 4 
* PRECISION 0 
* SCALE 0
Hide Field PANEL_TYP ▲



FIELD FID ▼► 
* ALIAS FID 
* DATA TYPE OID 
* WIDTH 4 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Internal feature number.
* DESCRIPTION SOURCE 
ESRI
* DESCRIPTION OF VALUES Sequential unique whole numbers that are automatically generated.
Hide Field FID ▲



FIELD SYMBOL ▼► 
* ALIAS SYMBOL 
* DATA TYPE Double 
* WIDTH 19 
* PRECISION 18 
* SCALE 8
Hide Field SYMBOL ▲



FIELD SHAPE ▼► 
* ALIAS Shape 
* DATA TYPE Geometry 
* WIDTH 0 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Feature geometry.
* DESCRIPTION SOURCE 
ESRI
* DESCRIPTION OF VALUES Coordinates defining the features.
Hide Field SHAPE ▲



FIELD Shape ▼► 
* ALIAS SHAPE_area 
* DATA TYPE Double 
* WIDTH 19 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Feature geometry.
* DESCRIPTION SOURCE 
ESRI
* DESCRIPTION OF VALUES Coordinates defining the features.
Hide Field Shape ▲



FIELD SHAPE_area ▼► 
* ALIAS SHAPE_len 
* DATA TYPE Double 
* WIDTH 19 
* PRECISION 0 
* SCALE 0 
* FIELD DESCRIPTION 
Area of feature in internal units squared.
* DESCRIPTION SOURCE 
ESRI
* DESCRIPTION OF VALUES Positive real numbers that are automatically generated.
Hide Field SHAPE_area ▲



FIELD SHAPE_len ▼► 
* ALIAS SHAPE_len 
* DATA TYPE Double 
* WIDTH 19 
* PRECISION 18 
* SCALE 11
Hide Field SHAPE_len ▲

Hide Details for object FEMA_Q3_209 ▲

Hide Fields ▲
Metadata Details ▼►
METADATA LANGUAGE English (UNITED STATES) 
METADATA CHARACTER SET  utf8 - 8 bit UCS Transfer Format
SCOPE OF THE DATA DESCRIBED BY THE METADATA  dataset 
SCOPE NAME  * dataset
* LAST UPDATE 2013-12-02
ARCGIS METADATA PROPERTIES 
METADATA FORMAT ArcGIS 1.0
CREATED IN ARCGIS FOR THE ITEM 2013-10-30 11:18:52 
LAST MODIFIED IN ARCGIS FOR THE ITEM 2013-12-02 11:46:51
AUTOMATIC UPDATES 
HAVE BEEN PERFORMED Yes 
LAST UPDATE 2013-12-02 11:46:51

ITEM LOCATION HISTORY  
ITEM COPIED OR MOVED 2013-10-30 11:18:52 
FROM U:\GEO4427_FC\FEMA_Q3_209 
TO \\Geoserve\Data\G4427\FreemanRanch\Geodatabase\FEMA_Q3_209


Hide Metadata Details ▲
Thumbnail and Enclosures ▼►
ENCLOSURE  
ENCLOSURE TYPE  File 
DESCRIPTION OF ENCLOSURE original metadata 
ORIGINAL METADATA DOCUMENT, WHICH WAS TRANSLATED yes 
SOURCE METADATA FORMAT fgdc











Appendix II. 
Alfredo Pérez Jurado:
· Data Collection
· Collected .kmz files from Chris Thomas
· Collected FEMA Q3 Data.
· Proposal
· Formatting
· Digital design art
· Images (Fig.)
· Final Deliverables
· Literature review
· Data
· Methodology
· Timeline design
· Database Creation
· Geodatabase design (conceptual and logical).
· Created topology rules.
· Fixed errors present in topology error reports.
· Edited attribute data to show length and area in meters and acres.
· Progress Report (Presentation)
· In-Progress
· Future Work
· Problems
· Map Atlas
· Cartographic design and map production 
· Brochure
· Helped with layout design.
· Added information to brochure.
· Designed maps for brochure.
· Final Report
· Introduction and Problem Statement
· Data
· Methods
· Help create flowcharts and edited
· Metadata for Q3
· Designed and edited Poster
Thomas Dowling:
· Data Collection
· Converted KMZ files into shapefiles that could be brought into ArcMap.
· Provided GPS point data for remote sensing aspects.
· Data collection with handheld GPS at Freeman Center.
· Proposal
· Summary
· Purpose
· Scope 
· Conclusion
· References 
· Database Creation
· Used shapefiles as cultural database layers.
· Checked shapefile accuracy by overlaying 6inch resolution imagery.
· Created topology rules.
· Fixed errors present in topology error reports.
· Created pastures layer
· Edited attribute data to show length and area in meters and acres.
· Progress Report
· Project Description
· Task 1
· Brochure
· Designed layout of the brochure in Microsoft template.
· Added all typed information to brochure.
· Helped decide which maps would be present within the brochure.
· Final Report
· Introduction and Problem Statement
· Data
· Methods
· Helped creating flowcharts
· Metadata
· Contributions



Peter Vogt:
· Data Collection
· Help Converted KMZ files into shapefiles that could be brought into ArcMap.
· Provided GPS point data for remote sensing aspects.
· Downloaded 6” resolution imagery from Capitol area council of governments 
· Participated in the group outing to freeman ranch and collected data points for remote sensing
· Proposal
· Summary
· Purpose
· Scope 
· Conclusion
· References 
· Database Creation
· Used shapefiles as cultural database layers.
· Checked shapefile accuracy by overlaying 6” resolution imagery.
· Helped Fixed errors present in topology error reports for applicable layers 
· Created Buildings feature layer
· Edited attribute data to show type of buildings
· Progress Report
· Project Description
· Website
· Produced the Internet map using manifold
· Compiled all project deliverables using the appropriate format
Brochure
· Designed navigation map in adobe illustrator
· Helped decide what information would be present in the brochure. 
· Helped decide which maps would be present within the brochure.
· Final Report
· Introduction and Problem Statement
· Data
· Methods
· Created flowcharts
· Metadata
· Contributions

Hunter Krenek:
· Data Collection
· Obtained 2008 and 2012 1m NAIP aerial imagery DOQQ’s
· Mosaicked DOQQ’s together and extracted AOI
· Assisted with data collection using handheld GPS at Freeman Center.
· Collected Texas Ecological Systems Phase 1 Map
· Proposal
· Budget
· Wrote Time Table
· Contributed to Data and Methodology sections 
· Task 2 Literature Review
· Final Editing
· Database Creation
· Supplied 2012 1m NAIP aerial imagery AOI extraction for background
· Progress Report
· Task 2 elements
· Task 2 Power Point sections
· Final Editing written proposal
· Final Editing power point
· Map Atlas
· Map Creation
· 2012 NDVI Image
· 20012 Tasseled Cap Transformation
· 2012 Classified Image
· SSURGO Soil Survey Map
· Ecological Systems of Texas Map
· Final Report
· Task 1:
· Final Editing of Final Report
· Ecological Systems of Texas Map Metadata
· PDF containing ecological systems information
· Editing of Poster Elements
· Editing of Powerpoint elements
· Task 2:
· Intro and abstract
· Data and Methodology
· Flow Chart
· Conclusions
· Poster Elements
· Powerpoint Elements
· Advice for Future Researchers
· Abstract
· Conclusion
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Identify the information products that will be produced with your GIS.
Inventory map products, analytical models, database reports, Web access, data flows, and enterprise requirements.

Identify the key thematic layers based on your information requirements.
Specify the map use, data source, spail representation, map scale and accuracy,and symbolology and annotation.

Specify the scale ranges and spatial representations for each thematic layer:
GIS daca is compiled for specifc scale use;feature representation often changes between point, ines, and polygons at
Iarger scales. Rasters are sampled to include multiresolution pyramids.

Group representations into datasets.
Discrete features are modeled with feature datasets, feature classes, relationship classes, rules, and domains. Continuous.
data is modeled with raster datasets. Measurement data is modeled with survey datasets. Surface data is modeled with
raster and feature datasets.

Define the tabular database structure and behavior for descriptive attributes.

Identify actribute fields, specify vaid values and ranges, 3pply subtypes to control behavior, and model relationships.

Define the spatial properties of your datasets.

Use networks for connected systems of features and topologies to enforce spatil integrity and shared geometry.
Set the spatial reference for the dataset

Propose a geodatabase design.
Make informed decisions on applying structural elemens of the geodatabase and prepare a design.
Study exiting designs for examples.

Implement, prototype, review, and refine your design.
From the inical design. buikd a geodatabase and load data Test and refine your designs.

Design work flows for building and maintaining each layer.
Each layer has distince data sources, accuracy, currency, mecadata, and access. Define work flows to conform
£ your agency's business practices.

Document your design using appropriate methods.
Use drawings, layer diagrams, schema diagrams, and reports to communicate your data model.
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SHAPE | _Pasture_llames | SHAPE Length | SHAPE Area | Length Area
FPolygon [ North Crawford 0088593 | 0000264 | 8981 48436 | 751848501
Foygon | South Crawford 0057308 | 0.000162 | 5807.842804 | 506571827
Folygon | Triangle 0.0000¢ | 3263 626065 | 105698683
Folygon | Never Never Land 0.00003¢ | 2917.494377 |_90.542655
Folygon | Posey 0065834 | 0.000218 | 6916458419 | 576738585
Polygon | Below the Dam 002148 | 0.000052 | 4344800238 | 138396246
Folygon | Front Pasture 0026694 | 0.000039 | 2782239779 | 103550808
Folygon [ Turkey 0.000045 | 2922834638 | 121942739

5 [Polygon [ 100 Acres Pasture 0025760000023 | 264458031 |_59.968141

10 Polygon | Femando. 0081177 0.00004 | 4140.256589 | 10573044

11| Polygon | Crow's Nest 0.08885¢4 | 0.000341 | 9100.421345 | 900155923

12 Polygon [ TON 0058562 | 0000129 | 610438635 | 341277611

13 [Polygon | Laguna 0059477 | 0000122 | 6142480071 | 323729356
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