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1 Background

ITAM

The Integrated Training Area Management (ITAM) Program is the Army’s formal strategy focusing on sustained use of training and testing lands.  ATTACC is part of the ITAM Program, under proponency responsibility of the Office of the Deputy Chief of Staff for Operations and Plans (DCSOPS). 

ATTACC

ATTACC is the standard ITAM methodology for estimating training land carrying capacity by relating training load, land condition, and land maintenance practices.  Various decision support tools have been developed to simplify and automate the ATTACC methodology.  These decision support tools include the Workplan Analysis Module (WAM), ATTACC Integration Module (AIM), ATTACC functions of the Range Facility Management Support System (RFMSS). and Land Condition Module (LCM). 

The ATTACC method consists of three main components: training load characterization, environmental characterization, and cost analysis.  Training load is characterized in terms of Maneuver Impact Miles (MIMs), which are based on vehicle mileage projections. Each vehicle in each training event has a different impact on the land.  To account for these differences, all training events are normalized to a standard unit in a standard event (M1A2 in an armor battalion in a field training exercise). Training impact factors represent the difference in impact between vehicles and events as compared to the standard. The cost component of ATTACC characterizes land maintenance and repair practices in terms of type of practice, costs, area affected, and effectiveness. The environmental component of ATTACC currently characterizes land condition in terms of erosion status.  Erosion status is the ratio of predicted soil loss to tolerable soil loss rates.  

ATTACC LCM

The Land Condition Module (LCM) is an ArcView
 geographical information system (GIS)-based software application that estimates changes in land condition associated with mission activity.  LCM automates the ATTACC Methodology for generating land condition curves.  Land Condition Trend Analysis (LCTA)/GIS coordinators use the LCM.  LCM uses installation natural resources GIS data layers to generate land condition curves, which are an important input to AIM.  The POC for the LCM is Mr. George Teachman, U.S. Army Environmental Center (USAEC), ATTN:  SFIM-AEC-EQN, 5179 Hoadley Rd, Aberdeen Proving Ground, MD  21010-5401; 410-436-1593.

ATTACC LCM Version 2.00 uses a number of basic input map layers that are derived from LCTA, ITAM GIS, and related installation data. The number of input map layers required depends on the measures of land condition selected.  Erosion is currently estimated using a modification of the Revised Universal Soil Loss Equation (RUSLE), a modification of the Wind Erosion Equation (WEQ), and a modification of a vehicle dust emission model. Currently the user may select any combination of water, wind, and/or vehicular dust erosion. Basic input layers required for any analysis include Distribution, Restricted Areas, Boundary, and Training Area maps. Input layers required for the Revised Universal Soil Loss Equation include climatic, erodibility, topography, vegetative cover, impact, and recovery factors. Input layers required for the Wind Erosion Equation include vegetative cover, vegetation structure and composition, impact, recovery, climatic, and soil erodibility factors. Input layers required for the vehicular dust equation include vegetative cover, impact factor, recovery factor, climatic factor, and soil erodibility factor.  Some data layers are used by multiple erosion equations.

2 Introduction

This document contains the data dictionary (DD) necessary for the development of Land Condition Module (LCM) input grids required for ATTACC LCM curve implementation.  This document is intended to be used in conjunction with the Army Training and Testing Area Carrying Capacity (ATTACC) Land Condition Module (LCM) Version 2.00; Standard Operating Procedure (SOP) For Data Acquisition, Assessment, and Analysis (AAA).  The data dictionary defines the data required to implement the ATTACC LCM while the standard operating procedures define the data operations required to develop ATTACC LCM input files. 

The ATTACC LCM data dictionary is a logically organized repository of information describing all relevant ATTACC LCM data including characteristics, relationships, and usage.  The data dictionary contains detailed information required to interface effectively with and use ATTACC LCM data.

The main text of this document provides a general overview of the data structure for each of the major data groups.  The data is described in terms of the raw data required for development, the procedures for development, and characteristics of the data. Appendices are provided to support understanding and implementing the ATTACC LCM data dictionary.  Appendix A defines the ATTACC LCM data storage directory structure used by the ITAM Regional Support Centers to archive data.  Appendix B provides a data requirements tree for implementing the ATTACC LCM.  The data tree defines required data, lists data development options, and briefly describes each data development option.  A companion CD is provided with this report that contains supplemental data referred to in this report.

For detailed information on the ATTACC methodology refer to the ATTACC Handbook.  The ATTACC handbook is available on the ITAM home page and is also available as a Windows help session with the ATTACC LCM software.  For more detailed information on data development procedures see the ATTACC LCM Standard Operating Procedures manual. For more detailed information on use of the ATTACC LCM software, see the ATTACC LCM User’s Manual.

3 Data Dictionary Schema

The data dictionary schema is a set of generalized relationship diagrams showing the relationship between ATTACC LCM data components.  The data dictionary schema helps the user visualize and understand the data required to implement the ATTACC LCM and the relationship between data.  

Data Dictionary Schema Legend

The ATTACC LCM data dictionary schema syntax is defined in the following figure.  Symbols for interpreting the ATTACC LCM Data Dictionary diagrams are provided in figure 1. 

Figure 1. ATTACC LCM Data Schema Symbol Definitions.
Data Dictionary Schema Level 1

The ATTACC LCM Data Dictionary Schema consists of three levels: LCM overview, module data description, and detailed data description.  Schema level 1 provides the highest-level description of the ATTACC LCM data.  ATTACC LCM data is organized by the component of the ATTACC LCM that utilizes the data.  The four modules are: Basic Data, Water Erosion, Wind Erosion, and Dust Erosion (Figure 2).  Data required to implement the ATTACC LCM consists of the basic data, one or more of the land condition module data (water, wind, dust), and some supplemental software input screen data.

Figure 2. ATTACC LCM Data Schema Level 1

Supplemental software input screen data for the ATTACC LCM consists of:

1. Minimum MIMs

2. Maximum MIMs

3. MIMs interval

4. Default working directory

5. Output file name

6. Installation name

7. Fiscal year

8. Processing options

9. Analysis options.

Supplemental software input screen data is used to define attributes of the LCM curve and to document the output.  See the ATTACC LCM User’s Manual for detailed descriptions of each of these supplemental software input screen data.  Supplemental software input screen data is provided by the ATTACC LCM user in the “Select Basic Input and Output Options” dialog box (Figure 3). Supplemental data requires no data development processes.

Figure 3.  ATTACC LCM Basic Data Input Dialog Box.
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Data Dictionary Schema Level 2

The ATTACC LCM Data Dictionary Schema consists of three levels: LCM overview, module data description, and detailed data description. Schema level 2 describes the data required to implement each of the ATTACC LCM components.  The ATTACC LCM consists of the Basic Data, Water Erosion, Wind Erosion, and Dust Erosion.  The following sections describe each ATTACC LCM data module.

Basic Data Module

The ATTACC LCM requires several input data layers and specification of several other processing options regardless of which land condition measures are used in the analysis.  The data required depends on the analysis options selected.  Basic Data Module data is specified by the user in the ATTACC LCM in the “Select Basic Input and Output Options” dialog box (Figure 4).

Figure 4. ATTACC LCM Basic Data Input Dialog Box.
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Basic Data Module consists of boundary, distribution, training area, and restricted area input data layers (Figure 5). 

The boundary data layer is a map delineating the land areas considered part of the installation. The units of the data layer are dimensionless.  Values include 1 for areas within the installation and 0 (or no data) for areas not in the installation.  Data layer format is grid with integer cell values. The boundary layer is usually developed from an existing installation boundary map. 

The training area data layer is a map delineating land units used for scheduling and conducting military training.  The data layer should be consistent with classifications used in the RFMSS system.  The units of the data layer are dimensionless.  The layer data format is grid with text or integer cell values.  Any text value with less than 64 characters is valid.  The training area data layer is generally developed from an existing training area map. 

The restricted areas data layer identifies all areas within the boundary of the installation that are and are not available for training activities.  The units of the data layer are dimensionless.  The layer data format is grid with integer values. Valid values include 1 for lands available for training and 0 (or no data) for lands not available for training.    

The training distribution data layer should reflect the effects of topography, vegetation, and other environmental influences on the distribution of land uses such as training and testing.  The units of the data layer are dimensionless.  The layer data format is grid with integer or float cell values. The valid domain of values ranges from 0 to infinity but typically is between 0 and 100.  

Figure 5. Level 2 Data Schema for Basic Data Module.

Water Erosion Module

The ATTACC LCM water erosion component implements a modification of the Revised Universal Soil Loss Equation (RUSLE).  The ATTACC LCM water erosion component requires several input data layers.  For additional information on RUSLE refer to:

Renard, K.G., C.R. Foster, G.A. Weesies, D.K. McCool, and D.C. Yoder. 1997. Predicting Soil Erosion by Water: A Guide to Conservation Planning With the Revised Universal Soil Loss Equation (RUSLE).  U.S. Department of Agriculture, Agriculture Handbook Number 703. Government Printing Office, Washington, DC.  404pp.

Water Erosion Data Module data is specified by the user in the ATTACC LCM in the “Provide Water Erosion Parameters” dialog box (Figure 6).

Figure 6. ATTACC LCM Water Erosion Input Dialog Box.
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The Water Erosion Data Module consists of C Factor, K Factor, LS Factor, R Factor, T Factor, Impact Factor, and Recovery Factor (Figure 7). 

The C Factor map is the current USLE C factor and is a measure of the amount of vegetation protecting the soil.  The units of the data layer are dimensionless.  Values range from 0 to 1 but are typically less than 0.45.  Higher C Factor values indicate less vegetative cover.  Data layer format is grid with float cell values.  The data layer is typically developed from LCTA data and vegetation maps.  

The K factor is the RUSLE K factor and indicates the susceptibility of a soil to sheet and rill erosion by water.  The higher the K value, the more susceptible the soil is to soil loss by sheet and rill erosion. The units of the data layer are (Ton Ac Hr)/(Hundreds of Ac Ft Tonforce) In.  Values range from 0 to 1 but are typically a few values between 0.05 and 0.69.  Data layer format is grid with float cell values.  The K factor data layer is generally derived from digitized soil surveys and associated attribute data from NASIS.  

The LS Factor is the RUSLE slope length and steepness (LS) factor and is a measure of the topography of an area.  The units of the data layer are dimensionless.  Values range from 0 to 150 but the majority of the values are between 0 and 10.  Higher LS Factor values indicate longer steeper slopes. Zero values are areas of deposition. Data layer format is grid with float cell values.  The LS factor data layer is typically derived elevation files USGS Digital Elevation Model (DEM), National Imagery and Mapping Agency (NIMA) Digital Terrain Elevation Data (DTED), derived from digital imagery or from field measurements (i.e., LCTA data, GPS data). 

The R Factor is the rainfall and runoff factor of the RUSLE.  The R factor is a measure of the erosivity of the climate in an area. The units of the data layer are (Hundreds of Ac Ft Tonforce In)/(Ac Hr Yr). Values range from 0 to infinity but typically are between 10 and 2000.  Larger R Factor values indicate a more erosive climate.  Data layer format is grid with Integer cell values.  The R factor data layer is typically derived from published isoerodent maps. 

T Factor is an estimate of the maximum average annual rate of erosion that a soil can sustain without loss of productivity.  The units of the data layer are tonsAc-1Yr-1. The larger the T value, the less susceptible the soil is to soil loss. Values range from 0 to infinity but typically are 1, 2, 3, 4, or 5.  Data layer format is grid with Integer cell values.  The T factor data layer is typically derived from digitized soil surveys and associated attribute data from NASIS. 

The Impact Factor is the change in the C factor data that results from a single pass of a vehicle.  Larger Impact Factor values indicate a greater amount of damage associated with the vehicle impact. The units of the data layer are dimensionless. Values range from 0 to 1 but typically are less than 0.35.  Data layer format is grid with float cell values.  The Impact factor data layer is typically derived from digitized vegetation maps and LCTA or literature data. 

The Recovery Factor is the amount of time an area requires to naturally recover the amount of plant cover typically found in an undisturbed area.  Larger recovery values mean slower vegetation recovery. The units of the data layer are years. Values range from 0 to infinity but typically are less than 100.  Data layer format is grid with integer or float cell values.  The Recovery factor data layer is typically derived from digitized vegetation maps and literature data. 

Figure 7.  Level 2 Data Schema for Water Erosion Module.

Wind Erosion Module

The ATTACC LCM wind erosion component implements a modification of the Wind Erosion Equation.  The ATTACC LCM wind erosion component requires several input data layers.  For additional information on WEQ refer to:

Woodruff, N.P., and F.H. Siddoway. 1965. A Wind Erosion Equation, Soil Science Society Proceedings, pp602-1965.

Skidmore, E.L. 1970. Wind Erosion Equation: Computer Solution and Application. Soil Science Society of America Proceedings. Vol. 34 p 931-935.

Wind Erosion Data Module data is specified by the user in the ATTACC LCM in the “Provide Wind Erosion Parameters” dialog box (Figure 8).

Figure 8. ATTACC LCM Wind Erosion Input Dialog Box.
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The Wind Erosion Data Module consists of C Factor, K Factor, I Factor, I Impact, I Recovery, Plant Spacing, Plant Height, Foliage Density, Canopy Width, Vegetation Type, Dry Wt Prod, Small Grain Equiv, T Factor, Veg Impact, and Veg Recovery factors (Figure 9). 

The C factor is the climatic factor of the Wind Erosion Equation.  The C Factor is a measure of the erosivity of winds for an area.  This is not the same as the RUSLE C factor for water erosion.  C factor values range from 0 to infinity but are typically less than 1000 for the continental US. Larger C Factor numbers means more erosive climate. The units of the data layer are percent.  Usually a C factor values are obtained from a C Factor Map provided by the Natural Resources Conservation Service (NRCS).  This C factor map is published in the NRCS – National Agronomy Manual (190-V-NAM, Second Edition, March 1988, Part 502 – Wind Erosion, Exhibit 502.63-a: Annual “C” Values).  Data layer format is grid with integer cell values.  

The K factor is the ridge roughness factor of the Wind Erosion Equation.  The K factor is a measure of the roughness of the surface of the soil.  Rougher soil surfaces are more resistant to wind erosion.  This is not the same as the RUSLE K factor for water erosion.  K factor values range from 0 to 1 but are typically between 0.45 and 1. In most instances on military training and testing lands, the K factor is assumed to be 1.  However, some military installations have included surface roughness measures as part of their inventory and monitoring programs. The units of the data layer are dimensionless.  Data layer format is grid with integer or float cell values.  

The I factor is the soil erodibility index of the Wind Erosion Equation. The I factor is a measure of how easily a soil will erode.  Higher values mean more erosive soil.  I factor values range from 0 to 310. I factor values for soils are usually one of several values.  These values are 310, 180, 86, 56, 48, 38, and 21. The units of the data layer are tonsAc-1Yr-1.  Data layer format is grid with integer cell values.  I factor values are available for most published soil surveys from the U.S. Department of Agriculture's (USDA) Natural Resource Conservation Service (NRCS).  I factor values can be found in the table of Physical and Chemical Properties of Soils in published soil survey manuals.  

The I Impact Factor is the change in the I factor that results from a single pass of a vehicle.  The larger the I Impact Factor the more susceptible to wind erosion the soil becomes. The I Impact Factor values 0 to 310 but are typically less than 50. The units of the data layer are tonsAc-1Yr-1.  Data layer format is grid with integer cell values.  I Impact Factor values can be estimated from field data or derived from the literature.

The I Recovery Factor is the amount of time a soil requires to naturally recover soil structure and crusting typically found in an undisturbed area.  Larger recovery values mean slower soil recovery. The units of the data layer are years. Values range from 0 to infinity but typically are less than 100.  Data layer format is grid with integer or float cell values.  The I Recovery factor data layer is typically derived from digitized soils maps and literature data. 

The Plant Spacing Factor is the number of woody stems per acre.  Values range from 0 to (.   The units of the data layer are stems per acre. Data layer format is grid with integer cell values. LCTA data and a digitized vegetation map are often used to estimate the Plant Spacing Factor. 

The Plant Height Factor is the average height of woody vegetation for an area.  Values range from 0 to ( but are typically less than 20. The units of the data layer are feet. Data layer format is grid with float cell values. LCTA data and a digitized vegetation map are often used to estimate the Plant Height Factor. 

The Foliage Density Factor is the percent area vertically occupied by the plant.  Values range from 0 to 1.  A value of 1 is complete cover. A value of 0 is no cover. The units of the data layer are percent cover. Data layer format is grid with float cell values.  The Foliage Density Factor is usually estimated by subject matter experts or from literature data and digitized vegetation maps.

The Canopy Width Factor is the average width of woody vegetation in an area.  Values range from 0 to ( but are typically less than 10. The units of the data layer are feet. Data layer format is grid with float cell values.  The Canopy Width Factor is usually estimated by subject matter experts, LCTA data, literature data, and digitized vegetation maps.

The Vegetation Type Factor is the type of vegetation found in an area. Vegetation type has three values: 0.75 for deciduous vegetation, 1.0 for evergreen vegetation, and 0.875 for mixed vegetation.  The units of the data layer are dimensionless. Data layer format is grid with float cell values.  Typically, a vegetation map is reclassify to delineate plant communities into vegetation types and assigning the appropriate value for each category. 

The Dry Wt Production Factor is a measure of total biomass production and refers to the amount of vegetation that can be expected to grow annually.  The units of the data layer are pounds per acre of air-dry vegetation.  Values range from 0 to (. Larger values indicate more vegetative production.  Data layer format is grid with integer cell values. Dry Wt Production values are available for most published soil surveys from the U.S. Department of Agriculture's (USDA) Natural Resource Conservation Service (NRCS).  Biomass production estimates are found in the table of Rangeland Productivity and Characteristic Plant Communities in published soil survey manuals or equivalent tables in NASIS.  

The Small Grain Equivalent Factor is a value used to convert the amount of vegetation cover to an equivalent small grain residue value that is used by the Wind Erosion Equation. The units of the data layer are lbsAc-1.  Values range from 0 to infinity. Usually the small grain equivalent for rangeland conditions is set to 4.  However this value can be adjusted to reflect local conditions. 

T Factor is an estimate of the maximum average annual rate of erosion that a soil can sustain without loss of productivity.  The units of the data layer are tonsAc-1Yr-1. The larger the T value, the less susceptible the soil is to soil loss. Values range from 0 to infinity but typically are 1, 2, 3, 4, or 5.  Data layer format is grid with Integer cell values.  The T factor data layer is typically derived from digitized soil surveys and associated attribute data from NASIS.

The Veg Impact Factor is the change in vegetative cover that results from a single pass of a vehicle.  Larger Impact Factor values indicate a greater amount of damage associated with the vehicle impact. The units of the data layer are percent cover. Values range from 0 to 100.  Data layer format is grid with integer or float cell values.  The Veg Impact factor data layer is typically derived from digitized vegetation maps and LCTA or literature data. 

The Veg Recovery Factor is the amount of time an area requires to naturally recover the amount of plant cover typically found in an undisturbed area.  Larger recovery values mean slower vegetation recovery. The units of the data layer are years. Values range from 0 to infinity but typically are less than 100.  Data layer format is grid with integer or float cell values.  The Veg Recovery factor data layer is typically derived from digitized vegetation maps and literature data. 

Figure 9.  Level 2 Data Schema for Wind Erosion Module.

Dust Erosion Module

The ATTACC LCM dust erosion component implements a modification of an EPA dust model.  The ATTACC LCM dust erosion component requires several input data layers.  For further information on EPA dust models refer to Emission Factor Documentation for AP-42.

Dust Erosion Data Module data is specified in the ATTACC LCM in the “Provide Dust Parameters” dialog box (Figure 10).  

Figure 10.  ATTACC LCM Dust Data Input Dialog Box.
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The Dust Erosion Data Module consists of Vegetative Cover, 200 Sieve, T Factor, Days Rain Exceeding 0.01 inches, Impact Factor, and Recovery Factor (Figure 11).  

The vegetation cover factor is the percent vegetative cover for an area.  Larger values indicate more cover. The units of the data layer are percent cover. Values range from 0 to 100.  Data layer format is grid with integer or float cell values.  The vegetative cover factor is typically derived from LCTA data and digitized vegetation maps.

The 200 Sieve factor is the percentage of the soil that will pass through a 200 sieve. A sieve size of 200 has an opening size of 0.074 mm.  The units of the data layer are percent of soil. Values range from 0 to 100.  Larger values indicate a greater percentage of the soil that is erodible.  Data layer format is grid with float cell values.  Sieve values are available for published soil surveys from the U.S. Department of Agriculture's (USDA) Natural Resource Conservation Service (NRCS).  Sieve values can be found in the table of Engineering Index Properties in published soil survey manual or from equivalent electronic database tables in NASIS. 

T Factor is an estimate of the maximum average annual rate of erosion that a soil can sustain without loss of productivity.  The units of the data layer are tonsAc-1Yr-1. The larger the T value, the less susceptible the soil is to soil loss. Values range from 0 to infinity but typically are 1, 2, 3, 4, or 5.  Data layer format is grid with Integer cell values.  The T factor data layer is typically derived from digitized soil surveys and associated attribute data from NASIS.

The Days Rain Exceeding 0.01 inches Factor is the average number of days with precipitation greater than 0.01 inches. The units of measure are inches.  Values range from 0 to 365 days.  Data layer format is a single integer number. This value is usually derived using a rainfall map provided by the EPA for use with dust models. 

The Impact Factor is the change in the Cover factor data that results from a single pass of a vehicle.  Larger Impact Factor values indicate a greater amount of damage associated with the vehicle impact. Values range from 0 to 100%. 

The Impact Factor is the change in vegetative cover that results from a single pass of a vehicle.  Larger Impact Factor values indicate a greater amount of damage associated with the vehicle impact. The units of the data layer are percent cover. Values range from 0 to 100.  Data layer format is grid with integer or float cell values.  The Impact factor data layer is typically derived from digitized vegetation maps and LCTA or literature data. 

The Recovery Factor is the amount of time an area requires to naturally recover the amount of plant cover typically found in an undisturbed area.  Larger recovery values mean slower vegetation recovery. The units of the data layer are years. Values range from 0 to infinity but typically are less than 100.  Data layer format is grid with integer or float cell values.  The Recovery factor data layer is typically derived from digitized vegetation maps and literature data. 

Figure 11.  Level 2 Data Schema for Dust Erosion Module.

Data Dictionary Schema Level 3

The Data Dictionary Schema Level 3 documentation provides detailed spatial data identification, data quality, spatial data organization, spatial reference, entity and attribute, distribution, metadata reference, and related information for each ATTACC LCM data layer.  Information is stored in standard metadata format.  The following example for the water erosion C Factor data layer shows the information provided.  Equivalent information is provided for each data layer in the supplemental CD provided with this report.  The files on the CD are in a format usable with the metadata tool used by the ITAM Regional Support Centers.  The intent is that these files provide the foundation for properly documenting data layers as they are developed.  A file only requires limited editing after data is developed.  

In the example, metadata labels are in italic bold text while C Factor specific information is in normal text.  Information provided is specific the Western Regional Support Center. Only relevant data fields have been populated.  

Identification_Information:
Citation:
Citation_Information:
Originator: The Center for Environmental Management of Military Lands - CEMML 

Publication_Date: Unpublished Material 

Publication_Time: Unknown 

Title: ATTACC LCM K Factor Data Layer (KFACTOR) [Water Erosion Data]

Edition: ATTACC LCM Data Dictionary / Standard Operating Procedures Version 2.0

Geospatial_Data_Presentation_Form: raster digital data  

Description:  

Abstract: The K factor LCM data layer is the soil erodability factor of a soil survey area.  Soil erodibility factors are erodibility factors, which quantify the susceptibility of soil detachment by water.  The erodibility factors predict the long-term average soil loss, which results from sheet and rill erosion under various alternative combinations of vegetative cover systems and conservation techniques.  Factor Kw considers the whole soil, and factor Kf considers only the fine-earth fraction, which is the material <2.0 mm in diameter.  The procedure for determining the Kf factor is outlined in Agriculture Handbook No. 703, Predicting Soil Erosion by Water: A Guide to Conservation Planning with the Revised Universal Soil Loss Equation (RUSLE), USDA, ARS, 1997.  Erosion losses are estimated in the ATTACC LCM software by incorporating a modified version of the Revised Universal Soil Loss Equation (RUSLE).  The LCM K factor data layer is one of the seven Water Erosion data layers that are developed for the creation of ATTACC LCM Land Condition Curves. 

Purpose: As required by the 2002 Regional Support Center contract number DAAD13-00-D-5003, Task number 33, ATTACC LCM data layers are developed for the ATSC/AEC LCM POM Build.  Input data layers and Land Condition Curves are developed and analyzed for installations at the HQDA level for estimating training land carrying capacity predictions.  

Supplemental_Information: The Army Training and Testing Carrying Capacity (ATTACC) model is the standard ITAM methodology for estimating training land carrying capacity by relating training load, land condition, and land maintenance practices.  Various decision support tools have been developed to simplify and automate the ATTACC methodology.  These decision support tools include the Workplan Analysis Module (WAM), ATTACC Integration Module (AIM), ATTACC functions of the Range Facility Management Support System (RFMSS) and the Land Condition Module (LCM). 

The ATTACC method consists of three main components: training load characterization, environmental characterization, and cost analysis.  Training load is characterized in terms of Maneuver Impact Miles (MIMs), which are based on vehicle mileage projections.  Each vehicle in each training event has a different impact on the land.  To account for these differences, all training events are normalized to a standard unit in a standard event (M1A2 in an armor battalion in a field training exercise). Training impact factors represent the difference in impact between vehicles and events as compared to the standard. The cost component of ATTACC characterizes land maintenance and repair practices in terms of type of practice, costs, area affected, and effectiveness. The environmental component of ATTACC currently characterizes land condition in terms of erosion status.  Erosion status is the ratio of predicted soil loss to tolerable soil loss rates.  

The Land Condition Module (LCM) is an ArcView geographical information system (GIS) based software application that estimates changes in land condition associated with mission activity.  The LCM automates ATTACC Methodology for generating land condition curves and is utilized by both LCTA and GIS coordinators.  Furthermore, the LCM uses installation natural resources GIS data layers to generate land condition curves, which are an important input to ATTACC Integration Module (AIM).  The POC for the LCM is Mr. George Teachman, U.S. Army Environmental Cen-ter (USAEC), ATTN:  SFIM-AEC-EQN, 5179 Hoadley Rd, Aberdeen Proving Ground, MD  21010-5401; 410-436-1593.

The ATTACC LCM Version 2.0 uses a number of basic input GIS data layers that are derived from LCTA, ITAM GIS, and related installation data. The number of input map layers required depends on the measures of land condition selected.  Erosion is currently estimated using a modification of the Revised Universal Soil Loss Equation (RUSLE), a modification of the Wind Erosion Equation (WEQ), and a modification of a vehicle dust emission model. Currently the user may select any combination of water, wind, and/or vehicular dust erosion. Basic input layers required for any analysis include distribution, restricted areas, boundary, and training area maps. Input layers required for the Revised Universal Soil Loss Equation include climatic, erodibility, topography, vegetative cover, impact, and recovery factors. Input layers required for the Wind Erosion Equation include vegetative cover, vegetation structure and composition, impact, recovery, climatic, and soil erodibility factors. Input layers required for the vehicular dust equation include vegetative cover, impact factor, recovery factor, climatic factor, and soil erodibility factor.  Some data layers are used by multiple erosion equations. 

Time_Period_of_Content: 

Time_Period_Information: 

Single_Date/Time:
Calendar_Date: 2002 

Time of Day: Unknown  

Currentness_Reference: ground condition

Status:
Progress: Complete 

Maintenance_and_Update_Frequency: As needed 

Keywords:
Theme:
Theme_Keyword_Thesaurus: Soil Erodibility 

Theme_Keyword: ATTACC 

Theme_Keyword: LCM 

Theme_Keyword: Kfactor

Theme_Keyword: Land Condition Curve 

Theme_Keyword: Land Condition Module 

Theme_Keyword: USDA 

Theme_Keyword: SSURGO

Theme_Keyword: RUSLE

Theme_Keyword: Erosion

Theme_Keyword: Soil 

Place:
Place_Keyword_Thesaurus: ITAM RSC supported installations 

Place_Keyword: <insert military installation name for metadata>

Temporal: 

Temporal_Keyword: 2002 

Access_Constraints: Restricted access- Consent by Installation POC or The Center for Environmental Management of Military Lands (CEMML) is required. 

Use_Constraints: Restricted access- Consent by Installation POC or The Center for Environmental Management of Military Lands (CEMML) is required. 

Point_of_Contact:
Contact_Information:
Contact_Organization_Primary: 

Contact_Organization: The Center for Environmental Management of Military Lands (CEMML) 

Contact_Person: Todd Kennaway

Contact_Position: GIS Analyst 

Contact_Address: 

Address_Type: mailing and physical address

Address: Colorado State University 

Address: The Center for Environmental Management of Military Lands 

City: Fort Collins 

State_or_Province: Colorado 

Postal_Code: 80523-1490 

Country: USA 

Contact_Voice_Telephone: 970.491.3267 

Contact_Facsimile_Telephone: 970.491.2713 

Contact_Electronic_Mail_Address: tkennaway@cemml.colostate.edu 

Hours_of_Service: 8 - 5 MST 

Contact Instructions: Contact by email. 

Data_Set_Credit: All data for developing ATTACC LCM input grids are obtained from the installation, the Active & Inactive Inventory Project or the Regional Support Centers. 

Security_Information:
Security_Classification: Unclassified 

Security_Handling_Description: None 

Native_Data_Set_Environment: ArcInfo 8.1.2 / ArcView 3.2 

Cross_Reference: 

Citation_Information:
Originator: ITAM 

Publication_Date: Unknown 

Publication_Time: Unknown 

Title: ITAM ATTACC Web Page 

Geospatial_Data_Presentation_Form: Document 

Online_Linkage: http://www.army-itam.com/attacc/overview.jsp 

Data_Quality_Information:
Attribute_Accuracy: 

Attribute_Accuracy_Report: CEMML has thoroughly checked the data for properly assigned grid cell values.  All aspects of the data set as well as its counterparts are not found to have any errors in regard to the label values assigned. 

Logical_Consistency_Report: The topological integrity of the data is not applicable. 

Completeness_Report: This data set as well as its counterparts is fully attributed and no additional updates or alterations will be needed for the present datum and spheroid.

The data set is considered complete at the time of metadata creation and is developed for the ATTACC LCM POM Build tasking under the auspices of the ATSC/AEC.  Further updates will be administered upon request from ATSC/AEC.  The data set has been developed in accordance to the ATTACC LCM methodology devised by CERL, ATSC and CEMML.  Documentation regarding ATTACC LCM methodology can be found in the ATTACC LCM SOP Version 2.0. 

Positional_Accuracy:
Horizontal_Positional_Accuracy: 

Horizontal_Positional_Accuracy_Report: This data set as well as its counterparts will follow the level of accuracy introduced by the representation of the projection, datum and spheroid.  The method for creating this grid will be explained in the process description, but otherwise, the position of the features are generated in the location relating to data extracted from USGS quads, DOQ images, or other sources.  However, as mentioned above, due to the nature of errors introduced in projections, datums, and spheroids, certain areas within UTM zones and certain datums and spheroids will be more or less accurate then other areas. This raster as well as its counterparts will follow the level of accuracy introduced by the representation of the projection, datum and spheroid.   For additional information, consult either a reference on transformation of datums and projections or GIS software documentation. 

Lineage:
Source_Information:
Source_Citation:
Citation_Information:
Originator: <Enter installation POC information> 

Title: <Enter POC name> 

Source_Scale_Denominator: Source scale denominator will vary depending on source data set. 

Type_of_Source_Media: CD-ROM 

Source_Time_Period_of_Content:  

Time_Period_Information:
Single_Date/Time:
Calendar_Date: Unknown 

Time of Day: Unknown 

Source_Currentness_Reference: Ground condition 

Process_Step: 

Process_Description: The LCM K factor data layer is developed from the following data sets:  

1.  Soils spatial data layer within installation boundary (acceptable soils data may include SSURGO, MUIR, or other county/installation surveys).

2..  NRCS NASIS or MUIR databases (Kw factor values).

***************************************************************

The following steps are performed during the grid creation:

1.  Acquire soils data layer for installation boundary (acceptable soils data may include SSURGO, MUIR, or other county/installation surveys).

2.  Obtain Kw factor values by querying the NRCS NASIS or MUIR databases.  See ATTACC LCM SOP Version 2.0 for detailed query instructions.

3.  Export resulting K factor query as DBASE4 file for table joins to soils data layer.

4.  Join DBASE4 query export to soils data layer based on common item name.  For example, SSURGO data utilizes "muid" for join relationships.  Non-SSURGO data may use mapunit_symbol or mapunit_name.  See ATTACC LCM SOP Version 2.0 for detailed instruction on joining tables in ArcView.

5.  Convert soils data layer to grid using the "kfactor" item from the table join.  The "kfactor" item will provide values representing the soil erodability for each grid cell.  Use a grid cell resolution that best represents the data set being analyzed.

6.  Review resulting grid.  Check for missing K factor values and correct if necessary. 

Process_Date: 2002 

Process_Contact:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Todd Kennaway 

Contact_Organization: Center for Environmental Management of Military Lands (CEMML)

Contact_Position: GIS Analyst 

Contact_Address:
Address_Type: Mailing address

Address: Center for Environmental Management of Military Land 

Address: Colorado State University 

City: Fort Collins 

State_or_Province: Colorado 

Postal_Code: 80523-1490 

Country: USA 

Contact_Voice_Telephone: 970.491.3267 

Contact_Facsimile_Telephone: 970.491.2713 

Contact_Electronic_Mail_Address: tkennaway@cemml.colostate.edu 

Hours_of_Service: 8 - 5 PM MST  

Cloud_Cover: Not applicable 

Spatial_Data_Organization_Information:
Direct_Spatial_Reference_Method: Raster 

Raster_Object_Information: 

Raster_Object_Type: Grid Cell 

Row_Count: Varies with installation boundary 

Column_Count: Varies with installation boundary 

Vertical_Count: Varies with installation boundary  

Spatial_Reference_Information: 

Horizontal_Coordinate_System_Definition:
Geodetic_Model: 

Horizontal_Datum_Name: North American Datum of 1983 

Ellipsoid_Name: Geodetic Reference System 80

Entity_and_Attribute_Information:
Detailed_Description:
Attribute:
Attribute_Label: Value

Attribute_Definition: Soil erodability factor value.  Units are:  (Ton Ac Hr)/(Hundreds Ac Ft Tonforce) In. 

Attribute_Definition_Source: USDA NRCS - National Soil Survey Handbook (NSHB) part 647. 

Attribute_Domain_Values:
Enumerated_Domain:
Enumerated_Domain_Value: 0.02

Enumerated_Domain_Value_Definition: NRCS Kw factor value 0.2. 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.05

Enumerated_Domain_Value_Definition: NRCS K factor value 0.05 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.10

Enumerated_Domain_Value_Definition:਍NRCS K factor value 0.10 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI

Enumerated_Domain:
Enumerated_Domain_Value: 0.15

Enumerated_Domain_Value_Definition: NRCS K factor value 0.15 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.17

Enumerated_Domain_Value_Definition: NRCS K factor value 0.17 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.20

Enumerated_Domain_Value_Definition: NRCS K factor value 0.20

Enumerated_Domain_Value_Definition_Source:  U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.24

Enumerated_Domain_Value_Definition: NRCS K factor value 0.24 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.28

Enumerated_Domain_Value_Definition: NRCS K factor value 0.28 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.32

Enumerated_Domain_Value_Definition: NRCS K factor value 0.32 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.37

Enumerated_Domain_Value_Definition: NRCS K factor value 0.37 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.43

Enumerated_Domain_Value_Definition: NRCS K factor value 0.43 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.55

Enumerated_Domain_Value_Definition: NRCS K factor value 0.55 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Enumerated_Domain:
Enumerated_Domain_Value: 0.64

Enumerated_Domain_Value_Definition: NRCS K Factor value 0.64 

Enumerated_Domain_Value_Definition_Source: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI 

Attribute_Value_Accuracy_Information:
Attribute_Value_Accuracy: NRSC soil survey accuracy standards 

Attribute_Value_Accuracy_Explanation: NRCS standards are that the line features within the soil survey coverage should be captured within .01 inches of the source document.

Attribute_Measurement_Frequency: Unknown 

Attribute:
Attribute_Label: COUNT

Attribute_Definition: Number of cells with K factor value within the grid extent 

Attribute_Definition_Source: ArcView / ArcInfo defined 

Attribute_Value_Accuracy_Information:
Attribute_Value_Accuracy: Based on grid cell size 

Overview_Description: 

Entity_and_Attribute_Overview: The K factor is the soil erodibility factor for a soils survey area.  The LCM K factor data layer is one of the seven Water Erosion data layers that are developed for the creation of ATTACC LCM Land Condition Curves.  It is defined as the quantified susceptibility of soil detachment by water and is used to predict the long-term average soil loss, which results from sheet and rill erosion.

This data set contains acceptable item values as defined by the U.S. Department of Agriculture, Natural Resources Conservation Service, 2001, National Soil Survey Handbook.  The units for this data layer are expressed in (Ton Ac Hr)/(Hundreds Ac Ft Tonforce) In. Kw factors obtained experimentally vary from 0.02 to 0.69.  For the purpose of soil interpretations, the factors have been grouped into 14 classes. The classes are identified by a representative class value as follows: .02, .05, .10, .15, .17, .20, .24, .28, .32, .37, .43, .49, .55, and .64.  For example: a soil with a T factor or 0.64 has greater erodibility than a soil of 0.02.

The following items are included in the KFACTOR.VAT:

VALUE (Value of the K factor measurement).

COUNT (Number of cells with K factor value within the grid extent).

Entity_and_Attribute_Detail_Citation: U.S. Department of Agriculture, Natural Resources Conservation Service, 2001. National Soil Survey Handbook, title 430-VI. [Online] Available: http://www.statlab.iastate.edu/soils/nssh/. 

Distribution_Information:
Distributor:
Contact_Information:
Contact_Person_Primary:
Contact_Person: Todd Kennaway 

Contact_Organization: The Center for Environmental Management of Military Lands (CEMML)

Contact_Position: GIS Analyst 

Contact_Address: 

Address_Type: mailing and physical address

Address: Colorado State University 

Address: The Center for Environmental Management of Military Lands 

City: Fort Collins 

State_or_Province: Colorado 

Postal_Code: 85023-1490 

Country: USA 

Contact_Voice_Telephone: 970.491.3267 

Contact_Facsimile_Telephone: 970.491.2713 

Contact_Electronic_Mail_Address: tkennaway@cemml.colostate.edu 

Hours_of_Service: 8 - 5 MST 

Contact Instructions: Contact via email 

Resource_Description: ATTACC LCM Data Layer 

Distribution_Liability: The Center for Environmental Management of Military Lands (CEMML) is a research and service unit at Colorado State University.  CEMML provides geographic data "as is."  Although proper GIS data development procedures have been followed in accordance with Federal and Industry standards, CEMML makes no guarantees or warranties, either expressed or implied, concerning the accuracy of any information contained or any other matter whatsoever, including, without limitation, the condition of the product, or its fitness for any particular purpose. The burden for determining fitness for use lies entirely with the user.  See source data or conduct field surveys for the most accurate portrayal of any data layer.  Although these data have been processed successfully on computers of CEMML, no warranty, expressed or implied, is made by CEMML regarding the use of these data on any other system, nor does the fact of distribution constitute or imply any such warranty.

In no event shall CEMML have any liability whatsoever for payment of any consequential, incidental, indirect, special, or tort damages of any kind, including, but not limited to, any loss of profits arising out of use of or reliance on the geographic data or arising out of the delivery, installation, operation, or support by CEMML. 

Metadata_Reference_Information:
Metadata_Date: 2002040 

Metadata_Contact: 

Contact_Information:
Contact_Organization_Primary:
Contact_Organization: The Center for Environmental Management of Military Lands (CEMML)

Contact_Person: Todd Kennaway 

Contact_Position: GIS Analyst 

Contact_Address: 

Address_Type: mailing and physical address

Address: The Center for Environmental Management of Military Lands 

Colorado State University, Box 1500 

City: Fort Collins 

State_or_Province: Colorado 

Postal_Code: 85023-1500 

Country: USA 

Contact_Voice_Telephone: 970.491.3267 

Contact_Facsimile_Telephone: 970.491.2713 

Contact_Electronic_Mail_Address: tkennaway@cemml.colostate.edu 

Hours_of_Service: 8-5 MST  

Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata 

Metadata_Time_Convention: Local time 

Metadata_Access_Constraints: None 

Metadata_Use_Constraints: None 

Metadata_Security_Information: 

Metadata_Security_Classification: Unclassified 
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 Appendix A:
LCM Data Storage Directory Structure
This section documents the Regional Support Center (RSC) Land Condition Module (LCM) directory structure for archiving ATTACC related ITAM spatial datasets.  Standardized naming conventions were implemented to help document data for multiple installations and Regional Support Centers.  See Appendix B for a quick description of each data processing option for each data layer.  For a detailed description of each data layer processing option see the ATTACC LCM Standard Operating Procedures Manual.  

	Directory Structure Level
	Contents

	1st
	2nd
	3rd
	4th
	5th
	

	Doc
	
	
	
	
	Input grid processing procedures and other documentation

	Final
	
	
	
	
	LCM input data/grids and LCM output

	
	Data Input
	
	
	Final coverages/grids for use

	
	
	Basic
	
	
	Data for basic information module of LCM

	
	
	
	Boundary
	
	Defines boundaries of installation

	
	
	
	Distrib
	
	Defines distribution of land use activities

	
	
	
	
	Opt1
	Even distribution

	
	
	
	
	Opt2
	Subject matter expert opinion

	
	
	
	
	Opt3
	LCTA data only

	
	
	
	
	Opt4
	LCTA and RS data

	
	
	
	
	Opt5
	LCTA/RS/GIS data

	
	
	
	
	Opt6
	Vehicle tracking data

	
	
	
	Restrict
	
	Defines area not available for training

	
	
	
	
	Opt1
	No restricted areas delineated

	
	
	
	
	Opt2
	Restricted areas delineated

	
	
	
	TrngArea
	
	Delineates training area boundaries

	
	
	Water Erosion
	
	Data required for water erosion LCM module

	
	
	
	CFactor
	
	Vegetative cover factor of USLE

	
	
	
	
	Opt1
	Default values

	
	
	
	
	Opt2
	LCTA data  only

	
	
	
	
	Opt3
	LCTA and GIS data

	
	
	
	
	Opt4
	LCTA and RS data

	
	
	
	KFactor
	
	Soil erodibility factor of RUSLE

	
	
	
	
	Opt1
	Uses soil survey data

	
	
	
	
	Opt2
	Uses field soils data

	
	
	
	Impact
	
	Vegetation impact factor

	
	
	
	
	Opt1
	Subject matter expert opinion

	
	
	
	
	Opt2
	Impact studies/literature

	
	
	
	
	Opt3
	LCTA data

	
	
	
	LSFactor
	
	Topography factor of RUSLE

	
	
	
	
	Opt1
	Soil survey

	
	
	
	
	Opt2
	LCTA data

	
	
	
	
	Opt3
	DEM

	
	
	
	RFactor
	
	Climatic factor of RUSLE

	
	
	
	
	Opt1
	Isoerodent maps

	
	
	
	
	Opt2
	RUSLE City database

	
	
	
	
	Opt3
	NRCS office data

	
	
	
	
	Opt4
	Installation weather data

	
	
	
	Recovery
	
	Vegetation recovery factor

	
	
	
	
	Opt1
	Subject matter expert

	
	
	
	
	Opt2
	Impact studies/literature

	
	
	
	TFactor
	
	Soil loss tolerance factor

	
	
	
	Option 1
	Soil survey data

	
	
	Wind Erosion
	
	Data required for wind erosion LCM module

	
	
	
	Kfact_W
	
	Surface roughness factor for WEQ

	
	
	
	
	Option 1
	Default values

	
	
	
	
	Option 2
	Field data

	
	
	
	Cfact_W
	
	Climatic factor for WEQ

	
	
	
	
	Option 1
	C factor map

	
	
	
	
	Option 3
	Installation weather data

	
	
	
	Ifact_W
	
	Soil erodibility factor for WEQ

	
	
	
	
	Option 1
	Soil survey

	
	
	
	
	Option 2
	Field data

	
	
	
	Impact_W
	
	Impact factor for soil erodibility

	
	
	
	
	Option 1
	Default values

	
	
	
	
	Option 2
	Impact studies/literature

	
	
	
	Irecov_W
	
	Recovery factor for soil erodibility factor

	
	
	
	
	Option 1
	None estimated

	
	
	
	
	Option 2
	Impact studies/literature

	
	
	
	PlantH_W
	Average woody plant height factor

	
	
	
	
	Option 1
	LCTA data

	
	
	
	PlantS_W
	Average woody plant spacing factor

	
	
	
	
	Option 1
	LCTA data

	
	
	
	
	Option 2
	LCTA and GIS data

	
	
	
	Foliag​_W
	Average woody foliage density factor

	
	
	
	
	Option 1
	Subject matter expert opinion

	
	
	
	Canopy_W
	Average canopy width factor

	
	
	
	
	Option 1
	Subject matter expert opinion

	
	
	
	VegTyp_W
	Vegetation type factor

	
	
	
	
	Option 1
	Default values

	
	
	
	DryWP_W
	Dry weight production of vegetation factor

	
	
	
	
	Option 1
	Soil survey

	
	
	
	
	Option 2
	Field data

	
	
	
	SGEq_W.
	Small grain equivalent for WEQ

	
	
	
	
	Option 1
	Default value

	
	
	
	
	Option 2
	Field data

	
	
	
	Tfact_W
	
	Soil loss tolerance factor

	
	
	
	
	Option 1
	Soil survey data

	
	
	
	VegIF_W
	Change in vegetation due to impacts

	
	
	
	
	Option 2 
	Impact studies

	
	
	
	VegRF_W
	Rate of vegetation recovery

	
	
	
	
	Option 1
	Subject matter expert

	
	
	
	
	Option 2
	Impact studies

	
	
	Dust Erosion
	
	Data required for dust component of LCM

	
	
	
	Sieve_D
	
	Percent of soil passing a 200 sieve

	
	
	
	
	Option 1 
	Soil survey

	
	
	
	
	Option 2
	Field data

	
	
	
	Cover_D
	
	Vegetative cover factor

	
	
	
	
	Option 1
	LCTA data

	
	
	
	
	Option 2
	LCTA and GIS data

	
	
	
	
	Option 3
	LCTA and RS data

	
	
	
	ImpFac_D 
	
	Vegetation impact factor

	
	
	
	
	Option 1
	Subject matter expert opinion

	
	
	
	
	Option 2
	Impact studies/literature

	
	
	
	
	Option 3
	LCTA data

	
	
	
	Recov_D
	
	Rate of vegetation recovery

	
	
	
	
	Option 1
	Subject matter expert opinion

	
	
	
	
	Option 2
	Impact studies/literature

	
	
	
	Tfact_D
	
	Soil loss tolerance factor

	
	
	
	
	Option 1
	Soil survey data

	
	
	
	DORain_D
	
	Number of days with limited rainfall

	
	
	
	
	Option 1
	EPA probability map

	
	
	
	
	Option 2
	Installation weather data

	
	Output
	
	
	
	LCM curve output results

	Source
	
	
	
	
	Raw data for LCM grid generation- use subdirectories when applicable.  This data remains unchanged.)

	
	DEM
	
	
	
	Digital elevation data

	
	LCTA
	
	
	
	Land Condition Trend Analysis data

	
	Soils
	
	
	
	Soil survey data

	
	inst_data
	
	
	
	Installation data

	
	rsc_data
	
	
	
	RSC data

	
	ned_data
	
	
	
	

	
	other
	
	
	
	Other related data

	Work
	
	
	
	
	Workspace for editing and preparing data for LCM input grids


Appendix B:
Data Requirements Tree for Implementing ATTACC LCM v.2.0This appendix includes the ATTACC LCM Data Tree to help installations understand what data is required to implement the different land conditions included in the ATTACC LCM v.2.0.  The ATTACC LCM Data Tree was developed making the following assumptions: 

1. Basic data layers required for any LCM implementation.  Water, Wind, Dust data layers only required if installation opts to implement that measure of land condition.

2. Data layer names used are based on standard ITAM data layer naming conventions obtained from ATSC at the time this document was written.  Italics are used for specific map names.  Regular text is used for general names.

3. Depending on installation policies and data layer development, not all maps may be applicable or similar maps may be used.  For example, restricted areas.  Special interest areas may or may not be available for training.

4. The definition of LCTA data is any field data that is part of the ITAM program. Utility of data depends on what parameters are measured.

5. Options are generally listed from less spatially accurate to more spatially accurate.  Options generally listed from less data intensive to more data intensive.  Options generally listed from less computationally difficult to more computationally difficult. 

6. Basic format of outline is: 

a. Level 1: land condition measure

b. Level 2: Input data layer

c. Level 3: Data development option

d. Level 4: Data sources and processing (citations eventually for detailed processing guidance).

The following outline is the ATTACC LCM Data Tree.  The ATTACC LCM Data Tree lists installation data required to develop each ATTACC LCM input for each data development option.  The tree is intended to quickly identify data required for a development option so that the data developer can quickly assess if that data development option is appropriate for the available data.  For more detailed data development procedures see the ATTACC LCM Standard Operating Procedures manual.

Data Requirements Tree For ATTACC LCM v.2.0

1. Basic Data

1.1. Boundary

1.1.1. Data source

1.1.1.1.  Installation boundary map

1.1.2. Data processing

1.1.2.1.  Convert to grid format

1.2. Training Areas

1.2.1. Data source

1.2.1.1.  Training area boundaries/sub boundaries map

1.2.2. Data processing

1.2.2.1.  Verify names to match RFMSS and AIM

1.2.2.2.  Convert to grid format

1.3. Restricted Areas

1.3.1. Option 1 (Default) (No restricted areas, over estimates CC)

1.3.1.1.  Data source

1.3.1.1.1. Installation boundary map

1.3.1.2.  Data processing

1.3.1.2.1. Convert to grid format

1.3.2. Option 2 (Restricted areas)

1.3.2.1. Data source

1.3.2.1.1. Secure/classified/off-limits sites map

1.3.2.1.2. Lakes/ponds map

1.3.2.1.3. Endangered species sites map

1.3.2.1.4. Archaeological/cultural sites map

1.3.2.1.5. Cemeteries map

1.3.2.1.6. Recreation areas map

1.3.2.1.7. Airfields/assault strips map

1.3.2.1.8. Impact areas, dudded w/buffer zones map

1.3.2.1.9. Impact areas, non duded w/buffer zones map

1.3.2.1.10. Cantonment Areas/Camps map

1.3.2.1.11. Special interest natural/recreation areas map

1.3.2.2. Data processing

1.3.2.2.1.  Overlay restriction maps

1.3.2.2.2.  Convert to grid format

1.4. Distribution

1.4.1. Option 1 (Default) (Even distribution, over estimates CC)

1.4.1.1.  Data source

1.4.1.1.1. Installation boundary map

1.4.1.2.   Data processing

1.4.1.2.1. Convert to grid format

1.4.2. Option 2 (SME)

1.4.2.1.  Data source

1.4.2.1.1. Subject matter expert 

1.4.2.1.2. Any GIS data required to delineate low, med, high use areas

1.4.2.2.   Data processing

1.4.2.2.1. Delineate low, med, high use areas

1.4.2.2.2. Convert to grid format

1.4.3. Option 3 (LCTA only)

1.4.3.1.  Data source

1.4.3.1.1. LCTA data and plot locations (LCTA transect/plots map)

1.4.3.2.   Data processing

1.4.3.2.1. Spatially extrapolate LCTA disturbance data using splining and kriging software.

1.4.4. Option 4 (LCTA/RS)

1.4.4.1.  Data source

1.4.4.1.1. LCTA data and plot locations (LCTA transect/plots map)

1.4.4.1.2. Satellite Imagery maps

1.4.4.2.   Data processing

1.4.4.2.1. Regress LCTA disturbance data with RS data

1.4.4.2.2. Reclassify RS imagery with regression results

1.4.5. Option 5 (LCTA/GIS/RS)

1.4.5.1.  Data source

1.4.5.1.1. LCTA data and plot locations (LCTA transect/plots map)

1.4.5.1.2. Distances from roads map (derived from Roads map)

1.4.5.1.3. Slope map

1.4.5.1.4. Vegetation cover map

1.4.5.1.5. Other similar maps

1.4.5.2.   Data processing

1.4.5.2.1. Regress LCTA disturbance data with GIS data

1.4.5.2.2. Reclassify GIS data with regression results

1.4.6. Option 6 (Vehicle tracking data)

1.4.6.1.  Data source

1.4.6.1.1. GPS vehicle tracking data

1.4.6.2.   Data processing

1.4.6.2.1. Convert tracking location data to number of passes per grid cell

2. Water Erosion Data

2.1. K Factor

2.1.1. Option 1 (Soil survey)

2.1.1.1.  Data source

2.1.1.1.1. Soils map

2.1.1.1.2. Soils attribute values (NRCS sources)

2.1.1.2.  Data processing

2.1.1.2.1. Reclassify soils map using K attribute values

2.1.1.2.2. Convert to grid format

2.1.2. Option 2 (Field data)

2.1.2.1.  Data source

2.1.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

2.1.2.1.2. Soils map (optional)

2.1.2.2.  Data processing

2.1.2.2.1. Using soil data calculate K factor for each plot

2.1.2.2.2. Extrapolate plot values by kriging, splining, or reclassifying soil map

2.2. C Factor

2.2.1. Option 1 (Default values)

2.2.1.1.  Data sources

2.2.1.1.1. NRCS RUSLE manual

2.2.1.1.2. Vegetation cover map

2.2.1.2.  Data processing 

2.2.1.2.1. Reclassify vegetation map using default C factor values for each vegetation type

2.2.2. Option 2 (LCTA only)

2.2.2.1. Data sources

2.2.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

2.2.2.2.  Data processing

2.2.2.2.1. Using LCTA data calculate C factor for each plot

2.2.2.2.2. Extrapolate plot values by kriging or splining techniques

2.2.3. Option 3 (LCTA and GIS)

2.2.3.1.  Data sources

2.2.3.1.1. LCTA data and plot locations (LCTA transect/plots map)

2.2.3.1.2. Vegetation cover map (or similar type map)

2.2.3.2.  Data processing

2.2.3.2.1. Using LCTA data calculate C factor for each plot

2.2.3.2.2. Reclassify each vegetation type using the mean plot value

2.2.3.2.3. Convert to grid format

2.2.4. Option 4 (LCTA and RS)

2.2.4.1. Data sources

2.2.4.1.1.  LCTA data and plot locations (LCTA transect/plots map)

2.2.4.1.2. Satellite Imagery map (or similar map)

2.2.4.2.  Data processing

2.2.4.2.1. Calculate C factor for each plot using LCTA veg data

2.2.4.2.2. Regress plot C values with imagery data

2.2.4.2.3. Reclass imagery data using regression equation developed

2.3. LS Factor

2.3.1. Option 1 (soil survey only)

2.3.1.1.  Data sources

2.3.1.1.1. Soils map (or Slope map optional)

2.3.1.2.  Data processing

2.3.1.2.1. Using represent slope values and slope length values calculate LS factor for each soil type.

2.3.1.2.2. Reclass soils map using representative LS value

2.3.1.2.3. Convert to grid format

2.3.2. Option 2 (LCTA data)

2.3.2.1.  Data sources

2.3.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

2.3.2.1.2. Soils map (optional)

2.3.2.2.  Data processing

2.3.2.2.1. Using LCTA slope and length data calculate LS for each plot

2.3.2.2.2. Extrapolate plot values by kriging, splining, or reclassifying soil map

2.3.3. Option 3 (DEM)

2.3.3.1. Data sources

2.3.3.1.1. DEM map

2.3.3.2.  Data processing

2.3.3.2.1. Use LS software to calculate LS values for each cell in DEM

2.4. T Factor

2.4.1. Option 1 (Soil survey)

2.4.1.1. Data source

2.4.1.1.1. Soils map

2.4.1.1.2. Soils attribute values (NRCS sources)

2.4.1.2.  Data processing

2.4.1.2.1. Reclassify soils map using T attribute values

2.4.1.2.2. Convert to grid format

2.5. R Factor

2.5.1. Option 1 (Isoerodent map)

2.5.1.1.  Data source

2.5.1.1.1. NRCS RUSLE manual

2.5.1.1.2. Installation boundary map

2.5.1.2.  Data processing

2.5.1.2.1. Look up R value from isoerodent map

2.5.1.2.2. Reclassify boundary map with R value

2.5.1.2.3. Convert to grid format

2.5.2. Option 2 (City database)

2.5.2.1.  Data source

2.5.2.1.1. RUSLE software

2.5.2.1.2. Installation boundary map

2.5.2.2.  Data processing

2.5.2.2.1. Look up R value in RULSE software

2.5.2.2.2. Reclassify boundary map with R value

2.5.2.2.3. Convert to grid format

2.5.3. Option 3 (NRCS state office)

2.5.3.1.  Data source

2.5.3.1.1. NRCS State office

2.5.3.1.2. Installation boundary map

2.5.3.2.  Data processing

2.5.3.2.1. Contact NRCS office and obtain R value

2.5.3.2.2. Reclassify boundary map with R value

2.5.3.2.3. Convert to grid format

2.5.4. Option 4 (installation weather data)

2.5.4.1.  Data sources

2.5.4.1.1. Installation weather data

2.5.4.1.2. Installation boundary map (optional)

2.5.4.2.  Data processing

2.5.4.2.1. Using R factor equations calculate R from weather data

2.5.4.2.2. Using splining, kriging, or reclassify installation boundary map extrapolate R values

2.5.4.2.3. Convert to grid format

2.6. Impact Factor

2.6.1. Option 1 (SME)

2.6.1.1.  Data sources

2.6.1.1.1. Subject matter expert

2.6.1.1.2. Installation boundary map

2.6.1.1.3. Soils map (optional)

2.6.1.1.4. Vegetation cover map (optional)

2.6.1.2.  Data processing

2.6.1.2.1. Estimate change in C factor using expert opinion

2.6.1.2.2. Determine basis on which opinion can be extrapolated

2.6.1.2.3. Reclassify appropriate GIS map using expert values

2.6.1.2.3.1.  Installation boundary map if only one value

2.6.1.2.3.2.  Soils map if opinion based on soil type

2.6.1.2.3.3.  Vegetation cover map if opinion based on veg type

2.6.1.2.4. Covert to grid format

2.6.2. Option 2 (Impact studies)

2.6.2.1.  Data sources

2.6.2.1.1. Impact study data

2.6.2.1.2. Installation boundary map

2.6.2.1.3. Soils map (optional)

2.6.2.1.4. Vegetation cover map (optional)

2.6.2.2.  Data processing

2.6.2.2.1. Estimate change in C factor using impact study data

2.6.2.2.2. Determine basis on which study data can be extrapolated

2.6.2.2.3. Reclassify appropriate GIS map using study data

2.6.2.2.3.1.  Installation boundary map if only one value

2.6.2.2.3.2.  Soils map if opinion based on soil type

2.6.2.2.3.3.  Vegetation cover map if opinion based on veg type

2.6.2.2.4. Covert to grid format

2.6.3. Option 3 (LCTA data)

2.6.3.1.  Data sources

2.6.3.1.1. LCTA data and plot locations (LCTA transect/plots map)

2.6.3.1.2. Installation boundary map

2.6.3.1.3. Soils map (optional)

2.6.3.1.4. Vegetation cover map (optional)

2.6.3.2.  Data processing 

2.6.3.2.1. Estimate change in C factor using LCTA data for disturbed and undisturbed points

2.6.3.2.2. Determine basis on which LCTA data can be extrapolated

2.6.3.2.3. Reclassify appropriate GIS map using study data

2.6.3.2.3.1.  Installation boundary map if only one value

2.6.3.2.3.2.  Soils map if opinion based on soil type

2.6.3.2.3.3.  Vegetation cover map if opinion based on veg type

2.6.3.2.4. Covert to grid format

2.7. Recovery Factor

2.7.1. Option 1 (SME)

2.7.1.1.  Data sources

2.7.1.1.1. Subject matter expert

2.7.1.1.2. Installation boundary map

2.7.1.1.3. Soils map (optional)

2.7.1.1.4. Vegetation cover map (optional)

2.7.1.2.  Data processing

2.7.1.2.1. Estimate recovery years using expert opinion

2.7.1.2.2. Determine basis on which opinion can be extrapolated

2.7.1.2.3. Reclassify appropriate GIS map using expert values

2.7.1.2.3.1.  Installation boundary map if only one value

2.7.1.2.3.2.  Soils map if opinion based on soil type

2.7.1.2.3.3.  Vegetation cover map if opinion based on vegetation type

2.7.1.2.3.4.  Covert to grid format

2.7.2. Option 2 (Impact studies)

2.7.2.1.  Data sources

2.7.2.1.1. Impact study data

2.7.2.1.2. Installation boundary map

2.7.2.1.3. Soils map (optional)

2.7.2.1.4. Vegetation cover map (optional)

2.7.2.2.  Data processing

2.7.2.2.1. Estimate recovery years using impact study data

2.7.2.2.2. Determine basis on which study data can be extrapolated

2.7.2.2.3. Reclassify appropriate GIS map using study data

2.7.2.2.3.1.  Installation boundary map if only one value

2.7.2.2.3.2.  Soils map if opinion based on soil type

2.7.2.2.3.3.  Vegetation cover map if opinion based on veg type

2.7.2.2.4. Covert to grid format

3. Wind Data

3.1. K Factor

3.1.1. Option 1 (default value)

3.1.1.1.  Data sources

3.1.1.1.1. Installation boundary map

3.1.1.2.  Data processing

3.1.1.2.1. Reclassify boundary map with a default K factor value of 1

3.1.1.2.2. Convert to grid format

3.1.2. Option 2 (field data)

3.1.2.1.  Data sources

3.1.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.1.2.1.2. Installation boundary map

3.1.2.1.3. Soils map

3.1.2.2.  Data processing

3.1.2.2.1. Estimate K factor using LCTA data for each plot

3.1.2.2.2. Extrapolate plot using appropriate GIS data layer

3.1.2.2.2.1.  Installation boundary map if single value for installation

3.1.2.2.2.2.  Soils map if unique value for each soil type

3.1.2.2.3. Convert to grid format

3.2. C Factor

3.2.1. Option 1 (c factor map)

3.2.1.1.  Data source

3.2.1.1.1. NRCS C factor map

3.2.1.1.2. Installation boundary map

3.2.1.2.  Data processing

3.2.1.2.1. Look up C value from C factor map

3.2.1.2.2. Reclassify boundary map with C value

3.2.1.2.3. Convert to grid format

3.2.2. Option 2 (NRCS state office)

3.2.2.1.  Data source

3.2.2.1.1. NRCS State office

3.2.2.1.2. Installation boundary map

3.2.2.2.  Data processing

3.2.2.2.1. Contact NRCS office and obtain C value

3.2.2.2.2. Reclassify boundary map with C value

3.2.2.2.3. Convert to grid format

3.2.3. Option 3 (installation weather data)

3.2.3.1.  Data sources

3.2.3.1.1. Installation weather data

3.2.3.1.2. Installation boundary map (optional)

3.2.3.2.  Data processing

3.2.3.2.1. Using C factor equations calculate C from weather data

3.2.3.2.2. Using splining, kriging, or reclassify installation boundary map extrapolate C values

3.2.3.2.3. Convert to grid format

3.3. I Factor

3.3.1. Option 1 (Soil survey)

3.3.1.1.  Data source

3.3.1.1.1. Soils map

3.3.1.1.2. Soils attribute values (NRCS sources)

3.3.1.2.  Data processing

3.3.1.2.1. Reclassify soils map using I attribute values

3.3.1.2.2. Convert to grid format

3.3.2. Option 2 (Field data)

3.3.2.1.  Data source

3.3.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.3.2.1.2. Soils map (optional)

3.3.2.2.  Data processing

3.3.2.2.1. Using soil data calculate I factor for each plot

3.3.2.2.2. Extrapolate plot values by kriging, splining, or reclassifying soil map

3.4. I Impact

3.4.1. Option 1 (default)

3.4.1.1.  Data sources

3.4.1.1.1. Installation boundary map

3.4.1.2.  Data processing

3.4.1.2.1. Reclassify installation boundary with a default value of 0

3.4.2. Option 2 (Impact studies)

3.4.2.1.  Data sources

3.4.2.1.1. Impact study data

3.4.2.1.2. Installation boundary map

3.4.2.1.3. Soils map (optional)

3.4.2.2.  Data processing

3.4.2.2.1. Estimate change in I factor using impact study data

3.4.2.2.2. Determine basis on which study data can be extrapolated

3.4.2.2.3. Reclassify appropriate GIS map using study data

3.4.2.2.3.1.  Installation boundary map if only one value

3.4.2.2.3.2.  Soils map if opinion based on soil type

3.4.2.2.4. Covert to grid format

3.5. I Recovery

3.5.1. Option 1 (SME)

3.5.1.1.  Data sources

3.5.1.1.1. Subject matter expert

3.5.1.1.2. Installation boundary map

3.5.1.1.3. Soils map (optional)

3.5.1.2.  Data processing

3.5.1.2.1. Estimate recovery years using expert opinion

3.5.1.2.2. Determine basis on which opinion can be extrapolated

3.5.1.2.3. Reclassify appropriate GIS map using expert values

3.5.1.2.3.1.  Installation boundary map if only one value

3.5.1.2.3.2.  Soils map if opinion based on soil type

3.5.1.2.3.3.  Covert to grid format

3.5.2. Option 2 (Impact studies)

3.5.2.1.  Data sources

3.5.2.1.1. Impact study data

3.5.2.1.2. Installation boundary map

3.5.2.1.3. Soils map (optional)

3.5.2.2.  Data processing

3.5.2.2.1. Estimate recovery years using impact study data

3.5.2.2.2. Determine basis on which study data can be extrapolated

3.5.2.2.3. Reclassify appropriate GIS map using study data

3.5.2.2.3.1.  Installation boundary map if only one value

3.5.2.2.3.2.  Soils map if opinion based on soil type

3.5.2.2.4. Covert to grid format

3.6. Plant Height

3.6.1. Option 1 (LCTA only)

3.6.1.1. Data sources

3.6.1.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.6.1.2.  Data processing

3.6.1.2.1. Using LCTA data calculate average plant height for each plot

3.6.1.2.2. Extrapolate plot values by kriging or splining techniques

3.6.2. Option 2 (LCTA and GIS)

3.6.2.1.  Data sources

3.6.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.6.2.1.2. Vegetation cover map (or similar type map)

3.6.2.2.  Data processing

3.6.2.2.1. Using LCTA data calculate average plant height for each plot

3.6.2.2.2. Reclassify each vegetation type using the mean plot value

3.6.2.2.3. Convert to grid format

3.7. Plant Spacing

3.7.1. Option 1 (LCTA only)

3.7.1.1. Data sources

3.7.1.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.7.1.2.  Data processing

3.7.1.2.1. Using LCTA data calculate number plants for each plot

3.7.1.2.2. Extrapolate plot values by kriging or splining techniques

3.7.2. Option 2 (LCTA and GIS)

3.7.2.1.  Data sources

3.7.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.7.2.1.2. Vegetation cover map (or similar type map)

3.7.2.2.  Data processing

3.7.2.2.1. Using LCTA data calculate number plants for each plot

3.7.2.2.2. Reclassify each vegetation type using the mean plot value

3.7.2.2.3. Convert to grid format

3.8. Foliage Density

3.8.1. Option 1 (SME)

3.8.1.1.  Data sources

3.8.1.1.1. Subject matter expert

3.8.1.1.2. Installation boundary map

3.8.1.1.3. Vegetation cover map (optional)

3.8.1.2.  Data processing

3.8.1.2.1. Estimate foliage density using expert opinion (SME, photos, or measurements)

3.8.1.2.2. Determine basis on which opinion can be extrapolated

3.8.1.2.3. Reclassify appropriate GIS map using expert values

3.8.1.2.3.1.  Installation boundary map if only one value

3.8.1.2.3.2.  Vegetation cover map if opinion based on veg type

3.8.1.2.4. Covert to grid format

3.9. Canopy Width

3.9.1. Option 1 (SME)

3.9.1.1.  Data sources

3.9.1.1.1. Subject matter expert

3.9.1.1.2. Installation boundary map

3.9.1.1.3. Vegetation cover map (optional)

3.9.1.2.  Data processing

3.9.1.2.1. Estimate canopy width using expert opinion (SME, photos, or measurements)

3.9.1.2.2. Determine basis on which opinion can be extrapolated

3.9.1.2.3. Reclassify appropriate GIS map using expert values

3.9.1.2.3.1.  Installation boundary map if only one value

3.9.1.2.3.2.  Vegetation cover map if opinion based on veg type

3.9.1.2.4. Covert to grid format

3.10. Vegetation Type

3.10.1. Option 1 (default value)

3.10.1.1.  Data sources

3.10.1.1.1. Installation boundary map

3.10.1.1.2. Vegetation cover map

3.10.1.2.  Data processing

3.10.1.2.1. Reclassify boundary map with a default value of 1 for evergreen vegetation, 0.875 for mixed vegetation, and 0.75 for deciduous vegetation

3.10.1.2.2. Convert to grid format

3.11. Dry Wt Production

3.11.1. Option 1 (Soil survey)

3.11.1.1.  Data source

3.11.1.1.1. Soils map

3.11.1.1.2. Soils attribute values (NRCS sources)

3.11.1.2.  Data processing

3.11.1.2.1. Reclassify soils map using dry wt prod attribute values

3.11.1.2.2. Convert to grid format

3.11.2. Option 2 (Field data)

3.11.2.1.  Data source

3.11.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.11.2.1.2. Soils map (optional)

3.11.2.2.  Data processing

3.11.2.2.1. Using LCTA data calculate dry wt prod for each plot

3.11.2.2.2. Extrapolate plot values by kriging, splining, or reclassifying soil map

3.12. Small Grain Equivalent

3.12.1. Option 1 (default value)

3.12.1.1.  Data sources

3.12.1.1.1. Installation boundary map

3.12.1.2.  Data processing

3.12.1.2.1. Reclassify boundary map with a default value of 4

3.12.1.2.2. Convert to grid format

3.12.2. Option 2 (field data)

3.12.2.1.  Data sources

3.12.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

3.12.2.1.2. Installation boundary map

3.12.2.1.3. Soils map

3.12.2.2.  Data processing

3.12.2.2.1. Estimate SGE using LCTA data for each plot

3.12.2.2.2. Extrapolate plot using appropriate GIS data layer

3.12.2.2.2.1.  Installation boundary map if single value for installation

3.12.2.2.2.2.  Soils map if unique value for each soil type

3.12.2.2.3. Convert to grid format

3.13. T Factor

3.13.1.  Option 1 (Soil survey)

3.13.1.1. Data source

3.13.1.1.1. Soils map

3.13.1.1.2. Soils attribute values (NRCS sources)

3.13.1.2.  Data processing

3.13.1.2.1. Reclassify soils map using T attribute values

3.13.1.2.2. Convert to grid format

3.14. Vegetation Impact Factor

3.14.1. Option 1 (SME)

3.14.1.1.  Data sources

3.14.1.1.1. Subject matter expert

3.14.1.1.2. Installation boundary map

3.14.1.1.3. Soils map (optional)

3.14.1.1.4. Vegetation cover map (optional)

3.14.1.2.  Data processing

3.14.1.2.1. Estimate change in vegetation using expert opinion

3.14.1.2.2. Determine basis on which opinion can be extrapolated

3.14.1.2.3. Reclassify appropriate GIS map using expert values

3.14.1.2.3.1.  Installation boundary map if only one value

3.14.1.2.3.2.  Soils map if opinion based on soil type

3.14.1.2.3.3.  Vegetation cover map if opinion based on veg type

3.14.1.2.4. Covert to grid format

3.14.2. Option 2 (Impact studies)

3.14.2.1.  Data sources

3.14.2.1.1. Impact study data

3.14.2.1.2. Installation boundary map

3.14.2.1.3. Soils map (optional)

3.14.2.1.4. Vegetation cover map (optional)

3.14.2.2.  Data processing

3.14.2.2.1. Estimate change in vegetation using impact study data

3.14.2.2.2. Determine basis on which study data can be extrapolated

3.14.2.2.3. Reclassify appropriate GIS map using study data

3.14.2.2.3.1.  Installation boundary map if only one value

3.14.2.2.3.2.  Soils map if opinion based on soil type

3.14.2.2.3.3.  Vegetation cover map if opinion based on veg type

3.14.2.2.4. Covert to grid format

3.15. Vegetation Recovery Factor

3.15.1. Option 1 (SME)

3.15.1.1.  Data sources

3.15.1.1.1. Subject matter expert

3.15.1.1.2. Installation boundary map

3.15.1.1.3. Soils map (optional)

3.15.1.1.4. Vegetation cover map (optional)

3.15.1.2.  Data processing

3.15.1.2.1. Estimate recovery years using expert opinion

3.15.1.2.2. Determine basis on which opinion can be extrapolated

3.15.1.2.3. Reclassify appropriate GIS map using expert values

3.15.1.2.3.1.  Installation boundary map if only one value

3.15.1.2.3.2.  Soils map if opinion based on soil type

3.15.1.2.3.3.  Vegetation cover map if opinion based on veg type

3.15.1.2.4. Covert to grid format

3.15.2. Option 2 (Impact studies)

3.15.2.1.  Data sources

3.15.2.1.1. Impact study data

3.15.2.1.2. Installation boundary map

3.15.2.1.3. Soils map (optional)

3.15.2.1.4. Vegetation cover map (optional)

3.15.2.2.  Data processing

3.15.2.2.1. Estimate recovery years using impact study data

3.15.2.2.2. Determine basis on which study data can be extrapolated

3.15.2.2.3. Reclassify appropriate GIS map using study data

3.15.2.2.3.1.  Installation boundary map if only one value

3.15.2.2.3.2.  Soils map if opinion based on soil type

3.15.2.2.3.3.  Vegetation cover map if opinion based on veg type

3.15.2.2.4. Covert to grid format

4. Dust Data

4.1. Sieve 200 

4.1.1. Option 1 (Soil survey)

4.1.1.1.  Data source

4.1.1.1.1. Soils map

4.1.1.1.2. Soils attribute values (NRCS sources)

4.1.1.2.  Data processing

4.1.1.2.1. Reclassify soils map using sieve attribute values

4.1.1.2.2. Convert to grid format

4.1.2. Option 2 (Field data)

4.1.2.1.  Data source

4.1.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

4.1.2.1.2. Soils map (optional)

4.1.2.2.  Data processing

4.1.2.2.1. Using LCTA data calculate sieve value for each plot

4.1.2.2.2. Extrapolate plot values by kriging, splining, or reclassifying soil map

4.2. Cover

4.2.1. Option 1 (LCTA only)

4.2.1.1. Data sources

4.2.1.1.1. LCTA data and plot locations (LCTA transect/plots map)

4.2.1.2.  Data processing

4.2.1.2.1. Using LCTA data calculate percent cover for each plot

4.2.1.2.2. Extrapolate plot values by kriging or splining techniques

4.2.2. Option 2 (LCTA and GIS)

4.2.2.1.  Data sources

4.2.2.1.1. LCTA data and plot locations (LCTA transect/plots map)

4.2.2.1.2. Vegetation cover map (or similar type map)

4.2.2.2.  Data processing

4.2.2.2.1. Using LCTA data calculate percent cover for each plot

4.2.2.2.2. Reclassify each vegetation type using the mean plot value

4.2.2.2.3. Convert to grid format

4.2.3. Option 3 (LCTA and RS)

4.2.3.1. Data sources

4.2.3.1.1.  LCTA data and plot locations (LCTA transect/plots map)

4.2.3.1.2. Satellite Imagery map (or similar map)

4.2.3.2.  Data processing

4.2.3.2.1. Calculate percent cover for each plot using LCTA veg data

4.2.3.2.2. Regress plot cover values with imagery data

4.2.3.2.3. Reclass imagery data using regression equation developed

4.3. Impact Factor

4.3.1. Option 1 (SME)

4.3.1.1.  Data sources

4.3.1.1.1. Subject matter expert

4.3.1.1.2. Installation boundary map

4.3.1.1.3. Soils map (optional)

4.3.1.1.4. Vegetation cover map (optional)

4.3.1.2.  Data processing

4.3.1.2.1. Estimate change in cover using expert opinion

4.3.1.2.2. Determine basis on which opinion can be extrapolated

4.3.1.2.3. Reclassify appropriate GIS map using expert values

4.3.1.2.3.1.  Installation boundary map if only one value

4.3.1.2.3.2.  Soils map if opinion based on soil type

4.3.1.2.3.3.  Vegetation cover map if opinion based on veg type

4.3.1.2.4. Covert to grid format

4.3.2. Option 2 (Impact studies)

4.3.2.1.  Data sources

4.3.2.1.1. Impact study data

4.3.2.1.2. Installation boundary map

4.3.2.1.3. Soils map (optional)

4.3.2.1.4. Vegetation cover map (optional)

4.3.2.2.  Data processing

4.3.2.2.1. Estimate change in cover using impact study data

4.3.2.2.2. Determine basis on which study data can be extrapolated

4.3.2.2.3. Reclassify appropriate GIS map using study data

4.3.2.2.3.1.  Installation boundary map if only one value

4.3.2.2.3.2.  Soils map if opinion based on soil type

4.3.2.2.3.3.  Vegetation cover map if opinion based on veg type

4.3.2.2.4. Covert to grid format

4.3.3. Option 3 (LCTA data)

4.3.3.1.  Data sources

4.3.3.1.1. LCTA data and plot locations (LCTA transect/plots map)

4.3.3.1.2. Installation boundary map

4.3.3.1.3. Soils map (optional)

4.3.3.1.4. Vegetation cover map (optional)

4.3.3.2.  Data processing 

4.3.3.2.1. Estimate change in cover using LCTA data for disturbed and undisturbed points

4.3.3.2.2. Determine basis on which LCTA data can be extrapolated

4.3.3.2.3. Reclassify appropriate GIS map using study data

4.3.3.2.3.1.  Installation boundary map if only one value

4.3.3.2.3.2.  Soils map if opinion based on soil type

4.3.3.2.3.3.  Vegetation cover map if opinion based on veg type

4.3.3.2.4. Covert to grid format

4.4. Recovery Factor

4.4.1. Option 1 (SME)

4.4.1.1.  Data sources

4.4.1.1.1. Subject matter expert

4.4.1.1.2. Installation boundary map

4.4.1.1.3. Soils map (optional)

4.4.1.1.4. Vegetation cover map (optional)

4.4.1.2.  Data processing

4.4.1.2.1. Estimate recovery years using expert opinion

4.4.1.2.2. Determine basis on which opinion can be extrapolated

4.4.1.2.3. Reclassify appropriate GIS map using expert values

4.4.1.2.3.1.  Installation boundary map if only one value

4.4.1.2.3.2.  Soils map if opinion based on soil type

4.4.1.2.3.3.  Vegetation cover map if opinion based on veg type

4.4.1.2.4. Covert to grid format

4.4.2. Option 2 (Impact studies)

4.4.2.1.  Data sources

4.4.2.1.1. Impact study data

4.4.2.1.2. Installation boundary map

4.4.2.1.3. Soils map (optional)

4.4.2.1.4. Vegetation cover map (optional)

4.4.2.2.  Data processing

4.4.2.2.1. Estimate recovery years using impact study data

4.4.2.2.2. Determine basis on which study data can be extrapolated

4.4.2.2.3. Reclassify appropriate GIS map using study data

4.4.2.2.3.1.  Installation boundary map if only one value

4.4.2.2.3.2.  Soils map if opinion based on soil type

4.4.2.2.3.3.  Vegetation cover map if opinion based on veg type

4.4.2.2.4. Covert to grid format

4.5. T factor

4.5.1. Option 1 (Soil survey)

4.5.1.1. Data source

4.5.1.1.1. Soils map

4.5.1.1.2. Soils attribute values (NRCS sources)

4.5.1.2.  Data processing

4.5.1.2.1. Reclassify soils map using T attribute values

4.5.1.2.2. Convert to grid format

4.6. Days Rain

4.6.1. Option 1 (probability map)

4.6.1.1.  Data source

4.6.1.1.1. EPA manual

4.6.1.1.2. Installation boundary map

4.6.1.2.  Data processing

4.6.1.2.1. Look up value from EPA map

4.6.1.2.2. Reclassify boundary map with value

4.6.1.2.3. Convert to grid format

4.6.2. Option 2 (installation weather data)

4.6.2.1.  Data sources

4.6.2.1.1. Installation weather data

4.6.2.1.2. Installation boundary map (optional)

4.6.2.2.  Data processing

4.6.2.2.1. Calculate probability of significant rain from weather data

4.6.2.2.2. Using splining, kriging, or reclassify installation boundary map extrapolate values

4.6.2.2.3. Convert to grid format

The following outline summarizes the ATTACC LCM Data Tree.  The ATTACC LCM Data Tree is summarized by data useful for creating each class data.  This outline is useful for identifying types of data useful for implementing ATTACC LCM.

Overall Data List by Land Condition Measure 

1. Basic Data

1.1. Installation boundary map

1.2. Training area boundaries/sub boundaries map

1.3. Secure/classified off-limits sites map

1.4. Lakes/ponds map

1.5. Endangered species sites map

1.6. Archaeological/cultural sites map

1.7. Cemeteries map

1.8. Recreation areas map

1.9. Airfields/assault strips map

1.10. Impact areas, dudded w/buffer zones map

1.11. Impact areas, non duded w/buffer zones map

1.12. Cantonment Areas/Camps map

1.13. Special interest natural/recreation areas map

1.14. LCTA transect/plots map

1.15. Satellite Imagery maps

1.16. Roads map

1.17. Slope map

1.18. Vegetation cover map

2. Water Erosion

2.1. Soils map

2.2. LCTA transect/plots map

2.3. Vegetation cover map

2.4. Satellite Imagery map

2.5. DEM map

2.6. Installation boundary map

3. Wind Erosion

3.1. Installation boundary map

3.2. LCTA transect/plots map

3.3. Soils map

3.4. Vegetation cover map

4. Dust Erosion

4.1. Soils map

4.2. LCTA transect/plots map

4.3. Vegetation cover map

4.4. Satellite Imagery map

4.5. Installation boundary map
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Required LCM Input Data: Basic Data Module





Name			Format		Type			Value Range					Units


Boundary		Grid		Integer			1: Installation					Dimensionless


											ND or 0: Outside Installation		


Distribution		Grid		Integer/Float	0<=Dist<( (<= 100)				Dimensionless


Restricted		Grid		Integer			1: Available for training


											ND or 0: restricted to training


Training Area	Grid		Integer/Text		Any value valid set of characters	Dimensionless


(1 to 64 characters)
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Required LCM Input Data: Water Erosion Module





Name		Format		Type			Value Range					Units


C Factor	Grid		Float			0.0<=C<=1.0 (<0.45)				Dimensionless


K Factor	Grid		Float			0<=K<1 (0.05, 0.23, 0.27, 0.28, 	


0.38, 0.44, 0.49, 0.53, 0.69)		


(Ton Ac Hr/(Hundreds of Ac Ft Tonforce In)


LS Factor	Grid		Float			0<LS<150						Dimensionless


T Factor		Grid		Integer			0<=T<( (1,2,3,4,5)				LbsAc-1Yr-1


R Factor	Grid		Integer			0<=R<( (10<=R<=2000)			


(Hundreds of Ac Ft Tonforce In)/(Ac Hr Yr)


Impact		Grid		Float			0.0<=Impact<=1.0 (<0.35)			Dimensionless


Recovery	Grid		Integer/Float	0<=Recovery<( (<100)			Yr
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Required LCM Input Data: Wind Erosion Module


Name				Format	Type			Value Range				Units	


C Factor			Grid	Integer			0<C<( (<1000)				%


K Factor			Grid	Integer/Float	0<K<1 (=1)					Dimensionless


I Factor				Grid	Integer			0<I<310						TonAc-1Yr-1


											(310, 180, 86, 56, 48, 38, 21)


I Impact				Grid	Integer			0<I Impact<310 (<50)		TonAc-1Yr-1


I Recovery			Grid	Integer/Float	0<I Recovery<( (<100)		Yr


Plant Spacing		Grid	Integer			0<Spacing<( 				Stems/Ac


Plant Height		Grid	Float			0<Height<( (<20)			Ft


Foliage Density		Grid	Float			0<Density<1					%


Canopy Width		Grid	Float			0<Width<( (<10)			Ft


Veg Type			Grid	Float			(1, 0.875, 0.75)				Dimensionless


Dry Wt Prod			Grid	Integer/Float	0<Prod<( 					Lbs/Ac


Small Grain Equiv	Grid	Integer/Float	0<Equiv<( (=4)				Lbs/Ac


T Factor				Grid	Integer			0<=T<( (1,2,3,4,5)			TonAc-1Yr-1


Veg Impact			Grid	Integer/Float	0<Impact<100				%


Veg Recovery		Grid	Integer/Float	0<Recovery<( (<100)			Yr
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Required LCM Input Data: Dust Erosion Module





Name				Format		Type			Value Range			Units	


Vegetative Cover		Grid		Float/Integer	0<=Veg Cov<=100		%


200 Sieve			Grid		Float			0<=Sieve<=100			%


T Factor				Grid		Integer			0<=T<( (1,2,3,4,5)		LbsAc-1Yr-1


Days > 0.01”			Number		Integer			0<=Days<=365			Day


Impact Factor		Grid		Integer/Float	0<=Impact<=100			%


Recovery Factor		Grid		Integer/Float	0<=Recovery<( (<100)	Yr
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