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Welcome to our ESRI Instructional Series podcast: Introduction to QA/QC for GIS Data. 

 

I’m Keith Mann from Educational Services at ESRI in Redlands, California. Today, I will be 

providing you with a brief introduction to QA/QC, as well as a few concepts for starting a quality 

assurance program. This discussion is tailored to GIS managers and coordinators and GIS data 

producers. 

 

Let’s start by defining what QA/QC means. QA, or quality assurance, is an all-encompassing 

management approach combining technical aspects of quality, qualitative methods, and human 

resources, in a system designed to meet the customer’s expectations. In other words, you can 

think of quality assurance as a management program that encompasses all aspects of your GIS 

workflows, procedures, and standards. QC, or quality control, is an individual task or set of tasks 

performed at a given level of the production process that is measured and aimed at ensuring 

integrity of a product, output, or action. Quality control tasks often involve using a combination 

of GIS tools and methods, along with visual inspection of the data, to find features and attributes 

that don’t conform to a specified standard or other criteria. 

 

So why do you need QA/QC for your GIS data? First of all, consider the vast array of data 

sources available to you. There’s the data that you produced from scratch. There’s data collected 

in the field, say with GPS. You can also purchase data or download it online. In fact, data can be 

migrated, converted, inherited, and derived. However you acquire GIS data, a QA program allows 

you to match the expectations you or your customers have for it with the workflows you require. 

These workflows include getting data into your GIS, spatial analysis, and making maps. 

Essentially, QA/QC is a proactive effort. By setting up a QA program, you are taking action to 

protect and sustain your GIS. Think of a QA program as a firewall against data that doesn’t meet 

your needs. 

 

How do you get started with a QA program? Designing quality assurance and quality control for 

your GIS is very similar to database design. In fact, a quality assurance program can be developed 

at the same time as you design your database. However, this isn’t always possible. You can get 

started by first acknowledging all of your workflows where GIS data is used and processed. This 

helps you define the expectations for each dataset. Second, establish the criteria you want or need 

for each dataset. You may be able to rely on pre-designed data models or data dictionaries for 

most of this information. Finally, once you define expectations and have established a set of data 
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standards, you can design quality control methods to measure or compare the data against the 

criteria. ESRI software is composed of functionality and tools to help you inspect and validate 

features and attributes. 

 

How do you assess quality in GIS data? One way to assess quality is to find and record errors. 

However, measuring error is difficult to quantify because it is very subjective. Here are some 

suggestions for getting started with quality control.  

 

 Check for feature completeness. This means inspecting the dataset for missing or incomplete 

features.  

 Check for feature accuracy. This means checking that the data feature properly describes the 

on-the-ground feature.  

 Check for attribute value consistency. This means making sure attribute values conform to 

defined naming conventions, or established attribute domain values, or field data types.  

 Check for attribute value precision. This means determining the real level of precision 

possible for a measurement value.  

 

If a feature is incomplete or inaccurate, or an attribute value is inconsistent or implies false 

precision, you can count that feature as an error. The number of errors you find gives you an 

indication of the quality of your data. 

 

If you’re interested in starting a QA program, here are a few recommendations for implementing 

QA/QC in your next GIS project.  

 

 First, create a quality assurance plan. Initially, this may be a simple document where you 

record your data criteria and the procedures used to check the data against that criteria. Later, 

this document can evolve into a complete guideline for your quality assurance program.  

 Second, develop a method for recording and tracking errors. Recording errors allows you to 

assess data quality. You can use a spreadsheet, or even better, a point feature class, that 

allows you to locate the errors in a map.  

 Third, create a list of quality control tasks you plan to use for each dataset. Start with an 

initial set of quality control checks that measure minimum requirements. These are typically 

automated methods that help you assess data quality quickly and cheaply. If the dataset 

passes the initial checks, describe a set of more intensive inspection methods. These are 
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typically visual inspection methods, which are manual processes. Visual inspection is more 

labor intensive, which means it’s more expensive. 

 

Let’s review the concepts in this broadcast. QA equals quality assurance, which is a management 

program for ensuring data quality and meeting customer expectations. QC stands for quality 

control, which is a set of tasks for measuring data quality. These tasks can include automated and 

manual methods including visual inspection. Together QA/QC helps you protect and sustain your 

GIS. Finding and recording error in your data is a way to measure quality. Measuring error, 

however, can be difficult, so it’s important to define the levels of quality you expect. Suggested 

basic elements for implementing QA/QC are:  

 

1. Create a quality assurance plan 

2. Devise a method for recording and tracking error 

3. Create a list of quality control tasks you plan to use for each dataset. 

 

For more resources, please check out our instructor-led training courses at 

www.esri.com/training. This discussion touched on topics that are covered in our two-day 

instructor-led course QA/QC for GIS Data. 

 

Thank you for tuning into this session of our ESRI Instructional Podcast series. Stay tuned for 

future broadcasts. 
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