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Acronyms
CLU – Common Land Units
CRP – Conservation Reserve Program
DOQ – Digital Ortho Quadrangle
DOQQ – Digital Ortho Quarter Quads
EPA/OPP – Environmental Protection Agency/Office of Pesticide Programs
ESA – Endangered Species Act
ESRI – Environmental Systems Research Institute, Inc.
ESU – Evolutionary Significant Unit
FGDC – Federal Geographic Data Committee
FSA – Farm Service Agency
GPS – Global Positioning System
GIS – Geographic Information System
GSD – Ground Sample Distance
NAIP – National Agriculture Imagery Program
NASS – National Agricultural Statistics Service
NLCD – National Land Cover Data
NMEA – National Marine Electronics Association
GWMA – Ground Water Management Area
QAPP – Quality Assurance Project Plan
SOP – Standard Operating Procedure
TRS – Township/Range/Section
WSDA – Washington State Department of Agriculture
WWAA – Western Washington Agriculture Association
USDA – United States Department Of Agriculture
USGS – United States Geological Survey
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A 3 Problem Definition & Background
A 3.1 Problem Definition
In 2001, the Washington State Department of Agriculture (WSDA) realized it needed a land use
database to support its activities to protect threatened and endangered salmonids. The land use
database would facilitate the correlation of crop production locations to endangered salmonid
habitat and provide WSDA with one of three critical data elements for assessing the impacts of
pesticides on threatened and endangered salmonids. WSDA also uses surface water monitoring
data and pesticide use information to identify, evaluate and potentially mitigate impacts to
Endangered Species Act (ESA)-listed species.
WSDA focused its initial mapping efforts on crops located within the Evolutionary Significant
Unit (ESU) boundaries for threatened and endangered salmonids. An ESU is a population or
group of populations of salmon that 1) is substantially reproductively isolated from other
populations and 2) contributes substantially to the evolutionary legacy of the biological species.
WSDA has made many changes in the way agricultural land use data is collected and used.
Recent concerns about groundwater quality and air quality as well as climate change and carbon
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sequestration have increased the need for more comprehensive land use data. Subsequently,
WSDA has expanded its mapping activities to include all of Washington State.
The WSDA toxicologist and hydrogeologist use agricultural land use data to assess not only the
potential impacts of pesticide use on ESA-listed species but also to evaluate pending pesticide
registrations, determine the effects of pesticide use on groundwater and air quality, and use the
data for the development of climate change policies and carbon sequestration markets.
WSDA uses the most current software and imagery available within budgetary restraints to
compile agricultural land use data.
WSDA compiles its agricultural land use data using geographic information system (GIS)
software developed by Environmental Systems Research Institute, Inc. (ESRI) including ArcInfo
and ArcEditor. WSDA uses the Washington State Department of Ecology standard projection
and datum for geospatial data1, except it uses coordinate units of meters as opposed to feet.
A 3.2 Background
At the start in 2002, WSDA agricultural land use mapping data was coarse-grained – at the
section or quarter-section level. Each crop polygon could represent as many as three crops and
the acreage was estimated for each crop within the polygon.
The crop field polygons were drawn using National Land Cover Data (NLCD) from the United
States Geological Survey (USGS). NLCD is not refined enough to create accurate field-level
polygon borders.
In 2003, WSDA began using Microsoft TerraServer-USA Digital Ortho Quadrangle (DOQ) 2
imagery to draw crop field polygons. By using DOQ imagery, WSDA could improve its
mapping scale from 1:24,000 to 1:10,000. However, the DOQ imagery did not facilitate more
precise crop identification and the crop field polygons continued to contain from one to three
crops with estimated acreage.
WSDA later obtained agricultural land use data sets from four conservation districts – Kittitas
County, Benton County, King County, Douglas County, and the Columbia Basin Ground Water
Management Area of Adams, Franklin, and Grant Counties (GWMA) 3. WSDA incorporated
these data sets into its crop shape files, and then converted these shape files to a personal
geodatabase4.
WSDA also acquired USDA mosaic digital ortho quads (DOQ) 5 followed by the 2003-2004
purchase of two-meter NAIP6 color mosaic imagery for a few select Washington counties, then
followed by the 2005 purchase of this imagery for all counties. With this acquisition, WSDA
was able to edit all crop field polygons, updating them to represent one crop per polygon and the
acreage of the crop became a calculated value. WSDA also acquired Farm Service Agency
(FSA) field border polygons. Although a substantial amount of editing may be required, WSDA
employs these polygons when adding new crop field location data rather than creating new field
border polygons.
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In 2006, WSDA obtained one-meter NAIP imagery and improved the map scale to 1:8,000 for
crop field polygon creation and edits. Currently, WSDA uses DOQ and one-meter NAIP
imagery as the base reference for creating crop field polygons and verifying crop field borders.
WSDA acquired and incorporated shellfish bed data at this time from Washington State
Department of Health. WSDA has also acquired other reference datasets such as the statewide
parcel database, NLCD, and NASS cropland data for aid in crop classification.

A 4 Project/Task Description
The WSDA land use database is one of three critical data elements — crop location data, surface
water monitoring data and pesticide use information — employed to identify, evaluate and
potentially mitigate impacts to Endangered Species Act (ESA)-listed species. The crop location
data, developed in an ArcGIS® personal geodatabase, illustrate cropping system patterns for
agriculture in Washington state.
WSDA focuses the agricultural land use data collection on first surveying previously
unidentified crop locations, then editing and updating existing crop location data. WSDA
concentrates its efforts on mapping commodities, agricultural management activities, and
changes in land use.
A 4.1 Project scope
The agricultural land use project includes the following data related to crop location, land use,
and mapping procedures:
1. Historic crop location data gathered by WSDA mapping staff during prior growing
seasons
2. Current crop location data gathered by WSDA mapping staff during the present
growing season
3. Updated crop location data – revised to reflect a change in the land use or cropping
pattern – reviewed and edited by WSDA mapping staff
4. Crop location survey notes and draft maps developed by WSDA mapping staff
5. GIS data developed or verified by third parties:
a. Data sets developed by other agencies including but not limited to
Washington state conservation districts, FSA, Washington State Department
of Health, and GWMA
b. Crop location data verified by producer review of WSDA crop location maps
depicting his land
c. Crop location data collected through maps provided to WSDA by the
producer or land owner
d. Crop location data obtained through the review of WSDA crop location maps
at agricultural industry meetings
e. Crop information data gathered from other sources including but not limited
to research institutions, government agency personnel, NASS, NLCD, and the
Internet.
6. Crop location data obtained from imagery.
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a. Fields are not always seen in their entirety from public viewing points, so
imagery may be used to determine complete crop classification data.
b. Field borders are verified with DOQ or NAIP imagery.
A 4.2 Schedule
Agricultural land use mapping and review are scheduled to coincide with the growth phase of the
subject crop(s). For example, annual crops are typically mapped during the active growing
season and perennial crops may be mapped throughout the year. WSDA develops the mapping
and editing schedule biennially and modifies the schedule annually, if needed.
A 4.3 Data elements
WSDA will collect land use data and crop information to establish agricultural land use patterns
in Washington State. The information is located within a personal geodatabase that contains the
following data elements:
1.
2.
3.
4.
5.
6.
7.

Crop group – cereal grain, orchard, vegetable
Crop type – wheat, apple, carrot
Township/Range/Section – example: T19R21E3
Rotation crops – crops grown in a specific field over sequential seasons
Irrigation method – sprinkler, drip, center pivot
Acres – the area of a field
Site-specific notes – information used for further identification of a specific field:
organically-produced crops; a specific name; used for grazing livestock
8. Initial survey or entry date – the date the data was first surveyed or entered into the
land use geodatabase
9. Last survey date – the date of the most recent data survey or revision
A 4.4 Resources
WSDA uses the following resources to efficiently develop and effectively maintain the
agricultural land use geodatabase:
1. Mapping staff:
a. will perform the day-to-day mapping activities including field border
verification, crop classification and other site specific data.
b. interpret imagery, collect outside data sources, and maintain and edit the
geodatabase
c. is provided as needed training to perform mapping activities
2. Computer software
a. ESRI ArcGIS® At a minimum, mapping staff need the ArcEditor® software
package
b. Microsoft Access® and Excel® are recommended for data review and editing
3. Global Positioning System (GPS) units - require the following minimum
specifications:
a. GPS horizontal fix accurate to 15 meters (50 ft.)
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b. Equipped with National Marine Electronics Association (NMEA) 0183
Interface Standard
4. Laptop Computer
a. Installed with ArcGIS® software
b. NMEA 0183 GPS compliant
5. Vehicle – required for transportation to and during survey work

A 5 Quality Objectives and Criteria for Measurement Data
The Data Quality Objectives used for this project focus on the ability to collect data and classify
crops grown in specific areas using field survey methods created by WSDA mapping staff. The
Data Quality Objectives are:
1. Obtain the correct agricultural land use classification,
2. Obtain land use activities such as irrigation methods for a given field; and
3. Maintain accurate field borders
The Data Quality Objectives may be revised in the future if WSDA determines that the current
Data Quality Objectives are not effective at meeting project objectives. Any changes will be
submitted to WSDA management for approval before implementation.
The Data Quality Objectives for accuracy, representativeness, comparability, and completeness
are discussed below. WSDA does not include Data Quality Objectives for precision, bias, and
sensitivity because these criteria are more applicable to measurements undertaken in analytical
laboratories.
A 5.1 Accuracy
The accuracy of an analytical measurement is how close a result comes to the true value — the
degree to which the data correctly reflects the real world. Determining the accuracy of a
measurement usually requires calibration of the analytical method with a known standard.
WSDA mapping staff evaluates crop location accuracy by comparing existing crop data to
control points containing crop classification data. The control points are specific field borders
developed from two methods: 1) surveyed and drawn by WSDA mapping staff using DOQ, or
NAIP imagery or 2) obtained from other sources. Other sources include, but are not limited to
FSA, GWMA, Washington State Department of Health, and conservation districts.
WSDA mapping staff conducts all surveys from publically accessible viewing points or by
getting permission to access the field(s) from the landowner/operator. Staff visually verifies the
crop(s) within a specific field border and, if appropriate, verifies the previous crop
classification(s) for the field. If WSDA mapping staff cannot see the entire field, they may
complete the crop classification using NAIP imagery or the NASS Cropland data layer7.
Staff also uses NAIP imagery to resolve and verify field border changes occurring after the last
field border survey. When surveying field borders, WSDA mapping staff also employs GPS9

based real-time navigation to determine the crop classification and land management activities
for a given field border polygon, increasing cartographic accuracy.
WSDA verifies all field borders using on-site surveys and DOQ, and/or NAIP imagery. WSDA
uses USGS standard DOQs8 —grayscale, 1-meter ground resolution images, covering 3.75
minutes of latitude by 3.75 minutes of longitude. WSDA uses NAIP imagery with two
specifications5: 1) one-meter ground sample distance (GSD) with a horizontal accuracy within
five meters of a reference ortho image, and 2) two-meter GSD image within 10 meters of
reference ortho imagery. The reference ortho imagery was mosaic digital ortho quarter quads
(DOQQs).
WSDA mapping staff verifies and edits field borders at a minimum 1:8000 scale. WSDA
selected this scale because it has high-quality imagery resolution — clearly depicting small fields
allowing for precisely drawn field borders and accurate acreage calculation. A detailed account
of this is located in the Crop Mapping Standard Operating Procedure (SOP).
WSDA added drop down menus to the geodatabase to assure accuracy and consistency when
entering data for classifying crops, determining irrigation type and other data components.
A 5.2 Representativeness
Representativeness refers to the degree of similarity between the characteristics of specific data
and the corresponding characteristics of the data set. When there is a high degree of similarity,
the specific data is “representative” of the entire data set.
WSDA data descriptions characterize specific crop classifications. WSDA will evaluate crop
characterization representativeness by comparing the data collected by WSDA mapping staff
with available imagery and existing crop classifications. Representative data will contain
information consistent with known crop classifications.
A 5.3 Comparability
“Comparability” is the quality of two or more objects evaluated for both similarities and
differences. WSDA agricultural land use data relies on the comparability of field borders and
crop classifications to related external data sets.
WSDA agricultural land use mapping staff determines field borders using data sets both similar
and comparable to those used in the 2005 GWMA3 land use mapping project and the 2005 FSA
Common Land Units (CLU). WSDA uses DOQs and NAIP imagery to create field borders as
well as obtained GWMA and FSA field border polygons referenced to Washington state
Township/Range/Section (TRS) data. GWMA and FSA used DOQQs to digitize field borders for
the 2005 mapping project and CLUs, respectively.
WSDA predominately uses a combination of NAIP imagery, NASS cropland data, field surveys
and owner/producer input to determine crop classification. GWMA used USGS Landsat9
imagery in combination with field surveys and remote sensing technology to determine crop
classification. NASS cropland data layer used satellite imagery from the Indian Remote Sensing
RESOURCESAT-1 (IRS-P6) Advanced Wide Field Sensor (AWiFS) in conjunction with FSA
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CLU data. FSA classifies crops geospatially using a relational database containing CLUs and
crop data tables from each FSA county office.
WSDA uses descriptive crop classifications similar to but more comprehensive than those used
at UDSA National Agriculture Statistics Service (NASS). Appendix I - Table 1. provides a
complete comparative list of the WSDA and NASS crop classifications.
A 5.4 Completeness
“Completeness” refers to the indication of whether or not all the data necessary to meet the
current and future project information demand are available in the land use geodatabase.
WSDA uses two qualifying questions to verify the completeness of the geodatabase: 1) Does the
data collected by WSDA mapping staff identify all agricultural land uses in the project scope,
and 2) when staff collected the data, did they assess it for pertinent and potential use in the
project?
WSDA answers these questions by comparing the data set to field survey observations and
reference imagery. If the observations and imagery indicate the crop classifications and field
borders are sufficient to meet project needs, WSDA considers the geodatabase to demonstrate
“completeness.” If WSDA determines the data set does not demonstrate “completeness,”
agricultural land use mapping staff updates and edits the geodatabase.

A 6 Special Training Requirements
WSDA agricultural land use mapping staff must be proficient in the use of ArcGIS® software and
the use of GPS technology. They are required to be skilled in developing route logistics,
competent at reading road and topographic maps, and proficient at conducting field surveys. Staff
must also possess a thorough understanding of WSDA policies regarding right-of-entry and road
and driver safety.
Staff must possess a strong knowledge of botany and plant physiology and be capable of
recognizing identifiable crop characteristics to classify specific crops at all stages of plant growth.
Staff must also be capable of identifying land use activities such as cultural practices and irrigation
methods.

A 7 Documentation and Records
Each member of the WSDA agricultural land use mapping staff keeps his project documentation
and survey records in his respective work area. The nature of the documentation and applicable
record maintenance will differ by document type. Documents administered by staff include but
are not limited to correspondence, field survey notes, and survey planning maps. Documentation
will be referenced for accessibility by other WSDA staff.
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The land use geodatabase will be updated, stored and maintained on the agency’s network server.
A yearly archive of base data and distribution data are also kept on the server to help document
change over time. In addition, all data received from third parties is archived on the server.
These server files are maintained by the WSDA Information Technology department according
to agency guidelines.
Field survey documentation will be stored in files at the WSDA office and retained for seven
years before they will be sent to archive.
Metadata is maintained within the geodatabase and uses Federal Geographic Data Committee
(FGDC) Content Standards for Digital Geospatial Metadata. Metadata describes the land use
geodatabase in detail including standards, attributes, projection, etc.

B: Data Acquisition
B 1 Data Collection Process Design
Data collection is an integral part of the agricultural land use mapping project. This process
provides a means to collect initial crop data, documents changes in crop patterns, and provides
rotational crop information over time. WSDA agricultural land use data is collected in three
ways: 1) WSDA field reconnaissance; 2) directly from producers; or 3) from other applicable
sources.
B 1.1 WSDA Field Reconnaissance
Field surveys have been performed since 2002. Field surveys are ongoing in areas of the state
targeted by agency priorities.
Field surveys are conducted section by section based on Township/Range/Section data using a
state vehicle and a GPS unit connected to a laptop running ArcGIS® software. The laptop has the
appropriate data layers such as the land use geodatabase, roads, streams, and reference imagery.
Crop classification, irrigation method, survey dates, and other pertinent data are collected and
documented in bound notebooks or directly on hard copy maps for later entry into the geodatabase.
Collected data may also be directly entered in the geodatabase on the laptop computer while in the
field. This process is detailed in the Crop Mapping SOP.
B 1.2 Data Collected from Producers
Agricultural land use data is collected directly from producers or producer representatives. This
usually occurs when WSDA staff has direct contact with the producer via onsite consultation,
email, mail, phone, or fax. Staff may produce electronic maps or print hard copy maps showing
field boundaries and reference aerial imagery to aid in this process. Crop locations, irrigation
methods, and classifications are verified by the producer or his/her representative. WSDA staff
may also obtain information from producers by attending grower meetings. The collected data is
entered into the geodatabase.
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B 1.3 Data Collected from Other Sources
Agricultural land use data is also collected from other sources. Using data from outside sources
allows WSDA to expand the crop mapping coverage area. This outside data is first compared to
existing applicable data and reviewed. A decision must be made whether to use the data. Does
the crop classification accuracy meet minimum standards? How good are the field borders?
Does the attribute table have the necessary components? If the data is deemed unreliable, it is
not used. Outside data sources have included, but are not limited to:
•
•
•
•
•
•
•

State designated Ground Water Management Areas (GWMA)
Conservation Districts
USDA Farm Service Agency (FSA) – primarily empty CLU field borders
Washington State Department of Health – produces shellfish bed data
Information derived from imagery obtained from the National Agricultural
Imagery Program (NAIP) – primarily for creating or editing field borders, but can
be used to verify crop classifications
Information derived from the National Agricultural Statistics Service (NASS)
Cropland Data layer8
Research institutions, agency personnel, internet, etc.

Figure 1. Comparison of current WSDA generated data, data collected from producers, and other
crop data obtained.

B 1.4 Data Collection Schedule
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Washington State Department of Agriculture (WSDA) agricultural land use data is not typically
collected on an annual basis and is considered a snapshot in time. The frequency of data
collection of a given geographical area is determined by agency priorities, limitations in staffing
or resources, or availability of outside data sources. However, it is the intent of the program to
update every applicable field at least once every five years.
B 2 Data Acquisition Methods Requirements
B 2.1 WSDA Data Acquisition
The majority (currently 75%) of the agricultural land use data in the geodatabase is generated by
WSDA staff. WSDA data acquisition must follow optimum survey timing requirements for
determining accurate crop classification. Most perennial crops, such as orchards, vineyards, hay,
hops, mint, etc. can be classified year around with weather permitting. However, annual crops
such as potatoes, onions, beans, etc. usually need to be surveyed during the growing season for
best results. Timing is critical for accurate crop classification, as there must be physical
evidence of the crop at the time of visual inspection. This physical evidence includes but is not
limited to all stages of plant growth from seedling to maturity, post harvest crop residue, and
seed. Figure 2 shows examples and general guidelines to ensure data acquisition from surveys is
performed at the optimum time.
Figure 2. Typical survey timing for optimum crop classification data acquisition.
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The data components for field notes may be documented either on a hard copy map or a bound
notebook. Notes must be clear, concise, and contain the data necessary to be able to transfer the
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information to the land use geodatabase at a later time. This data includes:
Township/Range/Section (TRS), crop type, irrigation methods, rotation crop if known, and any
other site specific information relevant.
Field maps may be used for collecting data on an initial survey, or for a resurvey of existing data.
Figure 3 shows crop data from a previous reconnaissance to be used on a resurvey. Notes are
written directly on this hard copy map. Topography is used as a background reference rather than
aerial imagery as it increases clarity of the notes and provides basic references such as roads,
elevation, and streams. The maps can be printed at different scales to increase readability. A
very diverse and complicated area may have only six sections on a map.
Figure 3. Example of a printed field map for keeping notes.

The above map (Figure 3) used for note-taking shows field polygons labeled with previously
identified crop classifications and TRS data. Real time location with GPS navigation is also
being viewed on the laptop computer to make the correct determination of field location and crop
grown (Figure 4).
Figure 4. Example of GPS navigation. The red triangle represents real time location and
direction shown on the laptop screen while surveying and taking notes.
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This real time view when conducting surveys is compared with the hard copy map used for
taking field notes shown in Figure 3. Note the field polygons are labeled with the crop, acres,
and irrigation method to allow for verification of existing data. If edits are required, they are
either documented on field notes or entered directly into the land use geodatabase. Field notes
are usually transferred to the geodatabase by mapping staff at a later time. Most updates and
edits are accomplished in the office as this improves safety and efficiency. It is important this
process be performed on a timely basis by the same staff conducting the field survey, as a fresh
memory will reduce the likelihood of mistakes due to errors in deciphering notes. Real time
updates to the geodatabase are sometimes required when clear and precise note-taking is
unachievable. When survey updates or edits are entered in the geodatabase, whether in the field
or office, the LastSurveyDate field in the attribute table is populated with the date of the actual
survey and provides time validation to the geodatabase.
B 2.2 Producer Acquired Data Acquisition
Producers may provide Agricultural land use data directly to WSDA. Data acquired from
producers or farm operators is not limited to the time schedule required for collection of WSDA
generated data. This data may be collected via mail, phone, fax, email, consultation, grower
meetings, or other means. While surveys are being performed, staff may locate the producer or
farm operator to gain access and/or to verify the land use data collected by consultation. The
data collection components are the same as in Section B 2.1. The acquired data, source and date
are appropriately documented in geodatabase.
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B 2.3 Data Acquired from Other Sources
Agricultural land use data is acquired from sources other than WSDA surveys or producers.
Other sources may be, but are not limited to GWMA, FSA, Conservation Districts, Washington
State Department of Health, and NASS Cropland Data. Data acquired from other sources is not
limited to the time schedule that is required for collection of WSDA generated data. This data
may be collected via mail, phone, fax, email, internet, consultation, or other means. The data
collection components are the same as in B 2.1. Outside data comes in many formats, so the data
must be either manually entered or manipulated to match WSDA’s data structure and projection
prior to being loaded into the geodatabase. The source and relevant date are also documented in
the geodatabase.
B 3 Handling, Custody Requirements and Security
B 3. 1 Field notes are retained and filed for later reference by survey year in the WSDA office.
After a retention period of seven years, they will be archived.
B 3.2 The land use geodatabase resides on both the mobile laptop computers and the desktop
computers located in the agency office. A copy of the geodatabase, along with an annual archive
copy resides on the agency servers for safe keeping and backup.
B 3.3 The agency server location is secure, with access limited to the Natural Resource Section
Staff only. A security key has been incorporated within the geodatabase to prevent unauthorized
use. In addition, ESRI requires a license key preventing unauthorized use of the ARCGIS®
software.

B 4 Quality Control Requirements
B 4.1 Rules have been established within the land use geodatabase to ensure consistent data
entry/modification and provide for quality control and assurance. Rules applied to the
geodatabase are:
•
•
•
•

Individual field polygons may not overlap one another.
Individual field polygons may not cross section lines.
Date entered for most recent survey may not supersede initial survey date.
Drop down menus are incorporated to prevent typing errors and ensure consistency.
These drop down lists include crop type, crop group, irrigation method, source, county,
and rotation crop fields.

B 4.2 Automation has been established within the land use geodatabase to ensure accurate data
is entered when creating or editing a field. Automation includes:
•

County is automatically populated during creation or edits of field borders and is derived
from the center point of the field polygon.
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•
•

Township/Range/Section is automatically populated during creation or edits of field
borders and is derived from the center point of the field polygon.
Area, expressed as acres, is automatically populated during creation or edits of field
borders.

B 4.3 WSDA Agricultural land use data collected by agency staff is subjected to internal review.
•

•
•

A percentage of fields surveyed by mapping specialists are to be randomly checked by
other quality control personnel. The size of the area subject to review may vary, based
upon the amount of existing agricultural land use and must be performed during the same
season. This process determines the minimum crop classification accuracy by agency
staff. The minimum classification accuracy is to be at least 90%, with a target goal of
95%.
When an error is found, the classification is to be corrected by staff. If minimum
standards are not met, a subsequent resurvey of the area in question is scheduled.
At the conclusion of each mapping season, the results of the internal review will be
summarized in a report and made available to management.

B 4.4 Third parties may include grower associations, producers, or other commodity groups that
are solicited to provide additional field verification of agricultural land use data. This type of
verification may be conducted using one of the following processes:
•

•

•

WSDA may provide agricultural land use data previously collected by the agency to a
third party for verification. GIS data, hard copy or electronic maps can be provided for
review and corrections are returned to WSDA. During subsequent field surveys WSDA
will validate 100% of the submitted data.
WSDA is provided new information related to crop type, irrigation methods, location,
and acreage by third parties. This may be supplied as GIS data which can be imported
directly into the geodatabase, hard copy or electronic maps, or information provided
directly by the producer via on-site consultation. During subsequent field mapping
WSDA will validate 100% of the submitted data.
When an error is found, the crop classification is corrected.

B 4.5 Outside data may be used to provide field verification of field borders and agricultural
land use data. This type of verification may be conducted using one of the following processes:
•
•
•

•

WSDA uses available DOQ and NAIP imagery to validate field borders.
WSDA uses available NAIP imagery to validate crop classification. Crop classification
can only be validated with NAIP imagery on the year of the imagery release. This
release date varies, but is currently set at every three years.
WSDA uses the NASS Cropland Data layer to validate crop classification. This GIS
layer is a valuable validation tool, especially with major commodities on larger fields.
The large pixel size (56 meters) limits its usefulness on small fields. This layer may not
be available annually, for instance in Washington State it was available in 2006 and 2007,
but was not proposed for 2008.
When an error is found, the field borders or crop classification is corrected.
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B 5 Inspection and Acceptance Requirements for Supplies and Consumables
There are no special requirements, other than a computer capable of operating ARCGIS®
software and the large imagery files with ease and efficiency.
Extra batteries are kept on hand for the GPS in the event of DC outlet power failure and an inverter
is available for a malfunctioning laptop power cord. An emergency roadside kit is stored in the
vehicle along with a spare tire and tire chains.
A cell phone and wireless internet capabilities for the laptop are available for emergency and
agency contact purposes.

B 6 Data Requirements (Non-Direct Measurements)
WSDA uses the following GIS projected coordinate system for this project:
NAD_1983_HARN_StatePlane_Washington_South_FIPS_4602. Agricultural land use data
typically must be transformed before being loaded into the geodatabase. The projection must
match, and if it doesn’t it must be re-projected. The data must also be referenced to the
Township/Range/Section. These processes are performed using tools from ArcCatalog, a
component of the ARCGIS® environment. The process and projection used is documented
within the metadata of the land use geodatabase as follows:
B 6.1 Projection
Horizontal coordinate system
Projected coordinate system name:
NAD_1983_HARN_StatePlane_Washington_South_FIPS_4602
Geographic coordinate system name: GCS_North_American_1983_HARN
Map Projection Name: Lambert Conformal Conic
Standard Parallel: 45.833333
Standard Parallel: 47.333333
Longitude of Central Meridian: -120.500000
Latitude of Projection Origin: 45.333333
False Easting: 500000.000000
False Northing: 0.000000
Planar Coordinate Information
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Planar Distance Units: meters
Coordinate Encoding Method: coordinate pair
Coordinate Representation
Abscissa Resolution: 0.001024
Ordinate Resolution: 0.001024
Geodetic Model
Horizontal Datum Name: D_North_American_1983_HARN
Ellipsoid Name: Geodetic Reference System 80
Semi-major Axis: 6378137.000000
Denominator of Flattening Ratio: 298.257222
Altitude System Definition
Resolution: 0.000010
Encoding Method: Explicit elevation coordinate included with horizontal coordinates
Horizontal Bounding coordinates
In decimal degrees
West: -124.677018
East: -116.761236
North: 49.036510
South: 45.505403
In projected or local coordinates
Left: 194040.294073
Right: 773807.371531
Top: 411758.257023
Bottom: 26723.121653
B 6.2 Process
Agricultural land use data found in the geodatabase was generated by WSDA staff, obtained
from producers or from an outside source. Land use data from an outside source is either
manually entered or manipulated to match the structure and projection of the WSDA land use
geodatabase, then loaded into the geodatabase. WSDA generated data was collected by
conducting section by section ground surveys. All surveys were performed by WSDA staff. All
crops grown in Washington are found in this dataset except non-irrigated pasture and rangeland.
Some crop types have been grouped together for agency database consistency and connectivity.
These are explained in the crop type table found within the geodatabase. Fields less than one half
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acre are not mapped. Reference imagery is used, the most common being one or two-meter
NAIP color mosaic aerial photos obtained from USDA data gateway6.
A laptop with ARCGIS® software displaying the crop geodatabase is connected to a GPS that
provides real time navigation information. This allows the user to determine their exact position
relative to field location in the crop geodatabase for determining the crop classification.
GIS agricultural land use data obtained from various sources is documented in the DataSource
field. Third party data includes FSA, NASS, GWMA, Conservation Districts, and Washington
State Dept of Health. The outside data is reviewed and compared to existing data layers to
determine if it meets minimum quality standards. If the decision is made to use the data, then it
is first re-projected to match the WSDA agricultural land use geodatabase. This process is
accomplished using the re-projection tool in ArcCatalog®. The data is also referenced to the
Township/Range/Section feature class located within the geodatabase. This process is performed
in ArcCatalog®. A union is created between the Township/Range/Section feature class and each
of the outside data sources. Empty crop polygons are deleted, leaving the outside data with a
TRS identifier field. Crop types are edited to match the same naming structure and these datasets
are loaded into the geodatabase.

B 7 Data Management
The geodatabase is managed by the agricultural land use mapping coordinator for WSDA. The
mapping coordinator collaborates with mapping staff and outside entities to ensure all updated
land use data is entered into the geodatabase on an annual basis.
Mapping staff manage their own individual mapping areas. All staff must coordinate to ensure
there is no overlap in coverage areas, which could result in loss of data. Individual counties may
be queried and surveyed. When surveys are complete and data has been updated, the completed
county is loaded back into the geodatabase.
The geodatabase is compacted using ArcCatalog® software. This process keeps the database
structurally sound and keeps it a manageable size.
Backup procedures are performed at least once per day. The primary backup is located on the
agency server and a second backup is kept on a secure server space dedicated to employee files.
A third backup is kept on a flash drive. The files are alternated allowing for several different
reference points. The date and time of the geodatabase is noted on the saved backup file, and is
used to determine the appropriate file to use or copy.

C: Assessment and Oversight
C 1 Assessments and Response Actions
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Annual assessments are reviewed and a survey plan is outlined each year in a work plan. Survey
priorities, coordination efforts, and program priorities are reviewed to ensure project data needs
are met. The work plan is flexible as priorities or field conditions can change during the course
of the year. Mapping specialists must be able to accommodate the shifting needs of the project.
In addition, agricultural land use data collected is to be assessed for quality control as outlined
below.
C 1.1 WSDA agricultural land use data collected by agency staff is subjected to internal review.
A percentage of fields that are surveyed by mapping specialists are randomly checked by other
quality control personnel. This percentage varies, depending on the amount of agricultural land
use in an area. For example, a 10% subset of all crop fields may be subject to review in counties
with a small agriculture presence, whereas a 1% sampling might be performed in counties with a
larger agriculture presence. When errors in classification are found, they are corrected in the
geodatabase.
C 1.2 Third parties, including grower associations, producers, or commodity groups are solicited
to provide additional field assessment of agricultural land use data. This type of assessment is
conducted using one of following processes.
•
•

WSDA may provide crop data previously collected by the agency to a third party for
verification. Hard copy maps are provided for review and corrections are returned to
WSDA. During subsequent field surveys WSDA will validate the submitted data.
WSDA is provided new information related to crop type, irrigation methods, location,
and acreage by third parties. This may be supplied as GIS data which can be imported
directly into the geodatabase, farm maps, either electronic or hard copy or provided
directly by the producer through on-site consultation. During subsequent field mapping
WSDA will validate 100% of the submitted data.

C 1.3 Outside data is used to provide field assessment of agricultural land use data.
•
•

WSDA uses available NAIP imagery to validate field borders and crop classification.
Crop classification can only be validated using this imagery on the year of the imagery’s
release.
WSDA uses the NASS Cropland Data layer when possible to assess crop classification.
Crop classification can only be validated using this data on the year of the layer’s release.

C 2 Reports to Management
Quality assurance and quality control (QA/QC) results are reported to the NRAS section
manager. A yearly archive of the data is also stored on the agency servers to provide a historical
reference.
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D: Data Validation and Usability
D 1 Data Review and Verification Requirements
WSDA agricultural land use data collected by agency staff is subjected to internal review as
previously described in B 4.3. This review is designed to verify crop classification accuracy.
The classification accuracy requirement for this project is to be at least 90%, with a goal of 95%.
Agricultural land use data in the geodatabase is not collected statewide on an annual basis due to
resource limitations or lack of available outside data. Land use data is collected in regions or
watersheds based on agency priorities. It is understood that agricultural crops change annually
within each section of land. When an area is surveyed, or if outside data is received in that area,
any change in land use is documented. The previous crop classification is documented as a
rotation crop. This provides rotational crop history for a given field location. In addition, the
crop geodatabase is archived annually at the end of each season and can be compared to other
archived datasets.
D 1.2 Internal Review Verification
The results from the internal random sampling as described in B 4.3 are subject to review. The
results are to be checked for errors and archived.

D 2 Validation and Verification Methods
D 2.1 Topology Rules
Topology Rules have been applied to the geodatabase to prevent errors. These rules include:
•
•

Field polygons may not overlap one another. This rule prevents the overlap of field
polygons to prevent crop location and acreage calculation errors.
Field polygons must be entirely contained within a section. This rule prevents a field
polygon from continuing into an adjacent section. This provides the means to identify
each field polygon with a unique TRS identifier and allows for a section-level
agricultural land use geodatabase to be published and archived at the end of each year.

Figure 5 on the following page illustrates the use of these rules.
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Figure 5.

D 2.2 Automation and Data Entry Rules
Automation and data entry rules have been applied to the geodatabase. These rules include:
•
•
•
•

Township/Range/Section is automatically entered.
County is automatically entered.
Acreage is automatically calculated and entered.
Last survey date may not occur before the initial survey date.

D 3 Reconciliation with Data Quality Objectives
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The Data Quality Objectives are to obtain the correct agricultural land use classification, land use
activities such as irrigation methods, and to maintain accurate field borders for spatial analysis
and acreage calculations.
Land use classification, land use activities, geographic information, or field border errors are
corrected within the geodatabase when discovered. This may be accomplished through the
normal editing process, internal review, outside entity review, or by using an outside data source.
The acreage is recalculated within ArcCatalog® using the area of the field polygons to correct
any errors from entry or automation functions.
After internal review random sampling surveys are performed and if errors are found, they are
corrected.
Topology validation is performed on the geodatabase and errors are rectified. This process is
performed within ArcCatalog® and checks the entire database for errors. These errors include
field polygons that may overlap one another or are not completely contained within a section.
After the errors are fixed, the topology validation is repeated to ensure the errors were
appropriately corrected.
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Article I. Appendix
Table 1. Comparison of WSDA and NASS Crop Classifications*

WSDA

NASS

Alfalfa, Hay
Alfalfa, Seed
Alfalfa/Grass, Hay
Alkali Bee Bed
Apple
Apricot
Artichoke
Asparagus
Barley
Bean, Dry
Bean, Green
Bean, Lima
Bean, Seed
Beet
Beet, Seed
Berry, Unknown
Blueberry
Bluegrass, Seed
Broccoli
Bromegrass, Seed
Brussels Sprouts
Brussels Sprouts, Seed
Buckwheat
Bulb, Allium
Bulb, Daffodil
Bulb, Dahlia
Bulb, Iris
Bulb, Peony
Bulb, Tulip
Bulb, Unknown
Burnett, Seed
Cabbage
Cabbage, Seed
Caneberry
Canola
Carrot
Carrot, Seed

Hay alfalfa
Seed alfalfa
Hay other
Apples
Apricots
Artichokes
Asparagus
Barley
Dry Beans
Beans, Snap
Lima Beans

Blueberry
Seed Kentuck Bluegrass
Broccoli

Cabbage
Red Raspberries
Canola
Carrots
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Cauliflower
Cauliflower
Cauliflower, Seed
Cereal Grain, Unknown
Table 1. Comparison of WSDA and NASS Crop Classifications (continued)

WSDA

NASS

Cherry
Chestnut
Chickpea
Christmas Tree
Cilantro, Seed
Clover, Hay
Clover, Seed
Conifer, Seed
Corn, Field
Corn, Seed
Corn, Sweet
Corn, Unknown
Cranberry
CRP
Cucumber
Currant
Developed
Dill
Douglas Fir
Driving Range
Fallow
Fescue, Seed
Filbert
Garlic
Golf Course
Grape, Concord
Grape, Unknown
Grape, Wine
Grass, Hay
Grass, Seed
Green Manure
Hay/Silage, Unknown
Herb, Medicinal
Herb, Unknown
Hops
Leek
Lettuce
Lettuce, Seed
Market Crops

Cherry Sweet/Cherry Tart
Chickpea (Garbonzo)

Hay other

Corn Grain/Corn Silage
Sweet Corn
Cranberries
Cucumber
Bush Berries

Garlic
Grapes
Grapes
Grapes
Hay other

Hay other

Hops
Lettuce Head/Lettuce Leaf/Lettuce Romaine
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Melon, Unknown
Mint
Mustard

Mint

Table 1. Comparison of WSDA and NASS Crop Classifications (continued)

WSDA

NASS

Mustard, Seed
Nectarine/Peach
Nursery, Caneberry
Nursery, Greenhouse
Nursery, Holly
Nursery, Lavender
Nursery, Lilac
Nursery, Orchard/Vineyard
Nursery, Ornamental
Nursery, Silvaculture
Oat
Onion
Onion, Seed
Orchard, Unknown
Parsley
Pasture
Pea, Dry
Pea, Green
Pea, Seed
Peanut
Pear
Pepper
Plum
Poplar, Hybrid
Potato
Potato, Seed
Pumpkin
Radish
Radish, Seed
Research Station
Rhubarb
Rye
Ryegrass, Seed
Safflower, Seed
Sage
Seed, Unknown
Shellfish
Shellfish, Unknown

Mustard Seed
Nectarines
Nursery Crops
Nursery Crops
Nursery Crops
Nursery Crops
Nursery Crops
Nursery Crops
Nursery Crops
Nursery Crops
Oats
Onions

Pasture
Pea Dry Edible
Peas Green
Peanut
Pears
Peppers Bell/Peppers Chili
Plums
Potatoes
Pumpkins

Rye
Safflower

Aquaculture
Aquaculture
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Sod Farm
Sorghum

Sorghum

Table 1. Comparison of WSDA and NASS Crop Classifications (continued)

WSDA

NASS

Spinach
Spinach, Seed
Squash
Strawberry
Sudangrass
Sugar Beet
Sugar Beet, Seed
Sunflower, Seed
Swiss Chard, Seed
Tea
Timothy
Tomato
Triticale
Unknown
Vegetable, Unknown
Walnut
Watermelon
Wheat
Wheat Fallow
Wildlife Feed
Yarrow, Seed
Yew, Pacific

Spinach

*

Squash
Strawberries
Sugarbeets

Hay other
Tomatoes

Walnuts
Watermelon
Wheat

If there is no NASS crop classification corresponding to the WSDA crop classification, the
NASS column is blank.

29

