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Ellen West Nodwell, GISP, is the CEO of IntegraShare Dimensions, Inc., a woman-owned business in the United States of America, based in Texas, that specifically services organizations in areas related to geomatics, geospatial systems, strategy for geospatial adoption, and geospatial data – governance, management, data analysis, and visualization of virtually every geospatial data type.  
She is also a founding member and the current Chairperson of the APSG Education Foundation, an organization that supports the development of spatial thinkers from K-12 through higher education, that later may move into careers in the following areas:  geomatics, survey engineering, geospatial technology, and the support of integrity of geospatial data of all types.  APSGEF also supports education in these areas for underserved and transitioning students in the same areas of study.  The support given by APSGEF is through both pro-bono volunteer consulting and teaching as well as through scholarship type support and program funding.
Ellen has been involved in the supporting the use of geographic and geoscientific data for a large portion of her working life – now over 45 years.  She has worked in state government as well as private industry, using technology as it has advanced from ten-key adding machines and mainframes to our current technology stacks that utilize “location” in almost every aspect of living – at home, at school, and at work.  Ellen is the former Global GIS Manager of Hess Corporation (2006-2013), and was the Spatial Data Coordinator at Anadarko Petroleum, ahead of that (2001-2006).  She began using GIS tools ahead of that while employed with Meridian Oil/Burlington Resources as a technical data analyst supporting engineers and geoscientists.
The importance of accurate surveys and maps was impressed upon Ellen at an early age.  She has been drawing her own maps since about age 5.  She is presently teaching her young grandson the importance of maps using a web application that she built for him to navigate around the globe on a computer.  She also encourages him to make maps with pencil and paper.

1. What does your organization/company do?
IntegraShare Dimensions is a service provider/consultancy that provides a full range of services related to GIS (systems), geospatial data - governance, management, and geodetic accuracy assurance, including doing forensic geodesy work.  They also make maps and create geospatial databases from antique maps (or modern imaged or paper maps).  The company provides consulting on building geospatial strategy for organizations who seek to use geospatial data and technology across their businesses.
2. What sort of clients does your organization/company have?
Generally, our clients come from private companies, but we have done some work for NGOs, as well.
3. Can you tell the readers a bit about your job. What is your current role and responsibilities?
As a small business owner, I do everything!  I am the “admin” as well as the “executive” and I do everything in between.  My primary role is as a technologist in both the GIS and the data management disciplines.  I have specialty expertise in the petroleum and pipelines industry, as well as having worked in a state government for ten years, in two mental health hospitals within those, which gives me experience in both government, and healthcare settings.
We have contractors who help us with some of our work, but generally, it is to expand what we do when we need more people.  I get my hands into the tech and the data.  I have implemented geospatial systems, installed them to stand them up – in cloud environments and on-premises – and hybrids.  I have managed systems and do a lot of troubleshooting when the systems have gone down.  I have managed data – loaded data – built data solutions for visualization - using a variety of tools.
I have built web applications, dashboards, mobile GIS applications, but mostly these are custom configurations, for-purpose for customers using out of the box components.  I have provided end-user support as well as I have written training for users and delivered it!  We have a “whatever it takes” attitude at our company.
4. What do you use GIS/geospatial technologies for in your organization?
We use GIS for general mapping and geospatial data visualization – so we “know where things are” and more about these places and their relationships with other places and people, objects, or areas on the earth and on other planets.
I have used GIS for data analysis and intelligence work.  As a volunteer with URISA’s GISCorps I have worked in organizations to digitize locations on a map for helping with humanitarian relief – for organizations like World Health, UNESCO, FEMA, and other government agencies (sub-support during storms Maria and Harvey).
In our organization, we use GIS and geospatial technology for business support and humanitarian relief/support.
5. What GIS software/s do you use?
Esri’s – full-stack; Microsoft Power BI’s map parts, QGIS, sometimes… It depends on what is required with whoever we are working with on a project at the time.
6. How many people in your organization directly utilize geospatial technologies?
It depends – we are small – usually 5 or less.
7. What brought you into GIS in your field? How did your GIS career begin?
It started with data management – and eventually, I gravitated towards the “layer effect” of GIS!  GIS attracted me because it showed “life in layers”, which is how my mind is wired.  I have been a four-dimensional thinker forever, and GIS was the representation of that in a technology form.  I also found relational databases to be attractive, as I think about everything as being connected, even if it is remotely connected!  I have found that GIS satisfies both of those concepts very well.
At the time I first met “GIS”, I was managing data and supporting engineers and geoscientists in our company – which had been an evolutionary career for me – I began as an engineering group admin and eventually took on more complex tasks that involved analysis, mapping, graphing, and always there was data to manage. 
My roles transitioned into more “IT” tasks, and eventually, I was promoted into a systems analyst role and moved into corporate IT where I managed the company’s technical databases in a group that had company-wide responsibilities.  I was their first corporate “Data Manager”.  
We had lots of unmanaged, data at the time, all over the place, so my first big project was to build a holistic technical data management “system” that included an integrated database model.  An integrated mapping system was also included in that requirements list.  That became my first systems architecture design project.  
The project required me to bring people together to work on our project who had never worked together before.  This included outside service providers and our internal IT folks from our systems and network teams.  This also included people who were specialists in GIS from outside the company, who were able to train us in the use of ESRI’s software and eventually, the “new” data engine called “SDE”.  
For our IT systems people, this was a new territory.  Some of them were unconvinced that we should take on this large challenging project.  However, since it was tagged a “Y2K” project, they had no choice but to work with us on this endeavor.  
We used maps to show all of our stakeholders what we needed to do, and why.  The networks were not like today’s networks – the internet was in its infancy at the time – and there were many interesting challenges, as networks used by the company had various levels of sophistication and bandwidth ranges – company wide applications had been mainly through a connected WAN to our mainframe.  Client-server databases were just being implemented at the time.
In my past role within the business team, ahead of my promotion, I was using proprietary geoscience interpretation software for making maps (not a GIS).  I needed tools to bring all of my data together in one place – it was driving me bonkers to not be able to do this!  
I tried lots of different data manipulation tools and ways to bring data into these proprietary tools, by tricking the software -- but they didn’t really have a database and maps usually came as just vectors with no data, only labels (sometimes), like CAD -sometimes they would not align properly as some lacked the ability to be georeferenced. Anything that wasn’t in their proprietary data formats came in essentially, as “dumb maps”.
The company had licensed a GIS which we tried for a few years, but it was difficult to use, and the developers eventually went out of business.  Eventually, I met some people who introduced me to ArcView and ArcInfo.  This helped somewhat at the time, but every day was a data search, data reformat, data loading journey – and the quality checking sometimes had us starting all over again due to poor data quality.  At that point, we had no integrated system with a GIS.  
That role and my experience up to the point of moving into IT gave me tremendous insight into what the business issues were and what our teams needed to do to help people envision all the “layers” so that they could be more efficient in their work – especially with the emergence of interdisciplinary teams.  When some of our stakeholders posed questions of doubt, my experience working in their environment helped, as their doubts could easily be resolved – I had the experience and understood their concerns.
That was in the early 1990’s.  Back then, ESRI’s Arc software was still hard to use, and we had to do a lot of work to get the data out of the proprietary software into Arc and back again.  It took a lot of reformatting, and it was labor intensive!  
I guess you would call me a “data wrangler”, because I did a lot of that back then, and I still do!  Today, it is somewhat easier, as we have great tools like SAFE Software’s FME, that has yielded huge strides in data interoperability - but we have more data than we did then – datasets are larger – and it takes more computing power, so there is that issue -- but I still love GIS – and I love to build interactive visualizations to bring data to life.  
Edward Tufte is one of my favorite data artists.  He has a lot to say about visualization of data.  I feel that people who use GIS to visualize data should not have to worry about what’s underneath – they should be able to use visualizations to do their work or understand something better.
8. Can you give an example of a typical project that your organization would do that involves GIS?
Typically, the one caption of our projects should say “to use GIS better”.  We helped one organization who had lots of GIS deployed, but it was not coordinated and had “gone wild”.  They needed help in gaining control of their geospatial systems, their data, and helping their users rationalize using GIS.  User-behavior had led to some issues as many had no training and outcomes had caused business problems.  We helped them build a strategy and prioritize what was most important to do and build into their budgets.  The business analysis report we produced also gave them insight into how they might better organize people to best utilize their GIS implementation across the company.  
We worked with another company who did not have a GIS at all, understand their needs for GIS.  We designed a GIS system architecture for them, then completed the implementation. We helped their key users learn ArcGIS and begin using it in their business areas.  We also supported their data management requirements and built web applications for some of their business areas.
We have worked with one company on a “big data” visualization project that required building many queries and views to help their business visualize certain situations and understand performance across their enterprise.
In all cases, the people needed to utilize GIS better or differently to get their work done – they needed to see the geographic view – but to get there takes building a system, sometimes building the data, and in all cases to make certain that everything is working well, and the data has integrity.
One fact emerges – it is not just installing a system or the software – the “people” aspect of GIS adoption is the most important part to get right.  We may be technologists, but we must learn to work with people in order to make technology work for us.
9. Can you think of a project in your organization where geospatial technology/spatial analysis was the game changer?  Why?
Let’s say that the adoption of GIS is usually a game changer if organizations have not utilized GIS properly (or at all) in the past.  If used well, GIS brings a whole new dimension and set of tools to people who need to analyze information with a location perspective included in that analysis.
In one organization, for the health and safety team, bringing individual driver behavior indicators from company vehicles into a web mapping application, near real-time, gave awareness to everyone that safe driving needed to be a focus – after two years, driver safety improved such that the organization’s insurance rates went down, and individuals were given discounts on their personal driver insurance because they could produce records of safe driving behavior.  
In another organization, being able to understand when the rivers near their field operations were near flood levels enabled workers to take measures to protect equipment before flooding occurred.  We incorporated python scripting to update data from the USGS, periodically during each day, then update the data that fed our mapping application to give near real-time information.  This saved the organization quite a bit of money and time.  Without the geospatial view, they would not have understood the impacts of driver behavior in context with weather and other factors.
So, why is GIS a game changer?  It often makes data that was dull to many, come alive and show new perspectives – we cannot do that with charts and graphs alone – certainly not with tables of data.  Using GIS for AI, and associated “newer” uses – machine learning, etc., to give enhanced understanding of situations and interactions in multiple dimensions and facets - this is the whole driving reason for the invention of GIS in the first place – geospatial visualization of information.
10. What value does GIS add to your organization? How does it impact your business?
We are service providers – so, GIS IS our business.
11. Do you use any open-source software? 
Yes, when needed.  I use QGIS, DBeaver, plus scripting languages such as R, Python, HTML, json, and other coding languages.  I also still use command line for Windows/DOS, and in UNIX/Linux.  Sometimes we still need to use these older languages to cut to the chase!
12. If you had to give some advice to an incoming freshman, what would it be? 
Listen to what others are saying – you can learn something!  Be humble.  Don’t think you know everything, because there is always lot more to learn, no matter how old you are.  Be a constant learner – an inquirer, not a KIA (KIA stands for “Know It All”).  You can learn something from everyone you meet..
The world is wide, and travel is required to be fully aware of your planet.  Save your money so you can travel to faraway places – that way you will understand your world better.  Learn that “it’s not about you” and all about here where you live – it’s about the world and the people in it – it is a big world, but often, it is like an extended “Whack A Mole” game – what happens here impacts something way over there...  
Learn to work with people in order to solve problems.  We have some very extreme real-world problems to solve – individuals cannot solve these alone with just using technology.  It’s going to be up to you to help the planet so that you and your children can survive – and hopefully, their children, too.  That’s the stark reality, but in it there is hope in opportunity as well as in community – we all need to take part, be less divisive, and recognize that selflessness is required.  
Don’t complain!  Try not to be contentious with others.  Appreciate that everyone has something to contribute in working as a team.  
Learn how to think critically and creatively!  Solve problems, don’t make more of them!  You are smart, so go forth and learn -- make miracles happen!
13. What would be your advice to someone who is interested in pursuing a career in GIS?
It’s a great career choice – but pay attention to the basics before you engage in the technology – understand the reasons behind “WHY” you make the maps – why you build the apps – and why we must manage the data very carefully…  
Make maps by hand before you begin to use GIS.  Understand the basics of map making.  Understand that what is on a map is actually two or many x, y, (and optionally z) points or polygons or combinations of pixels that make up imagery or rasters – to translate what we see into “location-based data” is the essence of GIS mapping.  Getting the location to be as accurate as possible requires understanding some geodetic principles – math and physics – as this is huge when it comes to map accuracy.
Go out and look at old maps, if possible, look at some antique maps – then think about what those might look like represented in a GIS.
Go take an old map and create a georeferenced map and geodatabase, including the model from it.
Go hang out with a surveyor if you can, to understand why we need “ground truth” in our data.  Many surveyors do not like GIS for some reason, but nonetheless, seek out a surveyor and ask if they will let you ask questions or watch them doing their work.  When I see surveyors while I am walking or running, I sometimes watch what they are doing and note the instruments that they are using.  I recently had a line-locator come to my front door asking for access to our back yard.  He let me tag along while he was locating lines that were underground.  This information would be going on a map ahead of digging and constructing some new lines across our yard’s easement.
Don’t just be a “buttonologist” – understand what those buttons represent and how they work – as they are automating the mapping experience.
Going out in the field is important for anyone who seeks GIS as a career.  I also suggest that students who intend to be GIS career professionals take courses that help them develop critical thinking skills, not within the GIS course curriculum, but perhaps in business or IT.
14. What according to you in your educational background prepared you for a career in GIS?
Great question!  Nothing specifically prepared me for embarking on a GIS career.  I attended university beginning fifty years ago.  
GIS wasn’t taught when I was in school!  But I would say that my psychology classes, philosophy classes, and experience working in a mental health setting prepared me for the business world, as well as working in information technology.  People skills and business skills are always required, no matter what you do.
As far as geography – I took a lot of history classes that required understanding geography.  I also took biology classes – and earth science – and I think that those helped me with the geographic mindset development.  I believe that my childhood set me up to be interested in geography and earth sciences, as well as become deeply interested in paleontology, archeology, and oceans.  Those are personal self-study areas that I continue to pursue.
But my basic math classes have helped me with understanding the basics and the mechanics of GIS.
I point out what helped me get into IT and database work – I just “took to it” like a “duck to water”!  
I love to organize things that are chaotic into logical systems. This is likely what moved me into IT.  I tend to want everything to be logical which I have learned can be an occupational hazard!  Sorting is very satisfying.  One of my favorite books is called The Order of Things.  I studied Ontologies and Taxonomies in my work on the standardization of metadata.
I appreciate the academic teachings now in place for GIS, but I cannot emphasize enough that real-world work experience outside of class is where my real learning happened.  I have taken many immersive classes through ESRI, in-person onsite, as well as virtual.  I have attended many webinars and GIS workshops.  All of these have been enlightening.  I always learn something new.
No question that the application of what I learned taught me more than I learned in any coursework that I have taken.  Trying things, experimenting, and learning through intelligent failure are recommended for everyone who wants to be successful in using GIS.  Be fearless!  That is what enabled me to push envelopes!
At work, in the early 1980’s, my boss encouraged me to use a new computer (an early PC), and that did it!  I had previously used mainframes, and graphics tools based in our mainframe (SAS).  The emerging personal computing environment was much more agile and has evolved into an amazing ecosystem.  I look back and think about how that opportunity given to me was pivotal and proved to be one “game changer” for me personally.  This led to my working more and more with data vs. pencils and paper.
But being rather curious and eclectic, (and fearless) I found that everyone I met who landed in a GIS career of certain ages, took similar paths to getting there than the one that I followed.  
I did a lot of on-the-job training and went to many classes throughout my career to learn about data, methodologies, tools, and technology.  I still take short courses.  I love to learn!  But the application of what I am learning is always the significant game changer for building solid skills and knowledge.  I must use “hands on” to nail down the knowledge and cement the understanding of the skills I am acquiring in context for ongoing use.  I will never know everything about GIS, but I certainly enjoy learning more about it every day!
15. What according to you is the role of GIS in the digital transformation of your organizational business?
I do a lot of presentations.  When I do, I often make timelines related to technology development.  I see GIS having come up the curve over the last 15 years with a very steep incline.  I attribute this to more people needing to understand the “location” facet to their information in a visual and integrated way.  It may be “eye candy”, but visualization of location and data attached to it is extremely impactful.  
GIS is now capable of very sophisticated analysis.  The majority of users do not touch these tools.  We will continue to require geospatial analysis and these requirements will increase – my prediction.
People often do not realize that using GIS enables gaining “business intelligence” – it is kind of like “data visualization” and as one of the guys in my group when I was GIS Manager liked to say, like “Excel on steroids”.  We loved to teach people that GIS was not just a flat map, and that the map was the top of their data with much more “underneath”!  Once people “get” GIS, they use it in so many different ways to help improve their work– we truly enjoy watching this transformation.
16. How does your company/organization use GIS for business analytics, customer, and employee experience?
We help our customers understand how applying the geospatial perspective can enhance business analysis outcomes, where location is a facet of their business.  How customer and employee experience fits is with the people aspect of technology.  This can be anything to do with outcomes related to people.  We used a quick web application after a flood event to help connect people with resources during a critical time after a disaster – it was a “quick and dirty” application using uploaded Excel spreadsheets from human resources to update information, but it worked, and it saved a lot of time for getting people in need connected to help.
17. For someone who has been in the geospatial industry for such a long time how would you say has GIS evolved over time?
GIS began as a rather academic tool, used by scientists, in specific areas.  Then it evolved more into use by governments, and then moved into business – Once business took-up GIS, the diversity of use has increased multi-fold, especially in the last fifteen years – We have seen this happen with the web GIS “revolution” and marrying GIS with analytics for “location intelligence” – the use of geospatial data and tools has spread with every critical event that has taken place in the world, especially since 9/11.  
Just with the current pandemic, dashboards are used everywhere, it seems, to show current numbers related to different measures that even five years ago would not have been as easy to assemble.  Open data has made a huge difference in what we are able to produce – the availability of high-resolution imagery – the amazing streams from satellite sensors – it was unimaginable when I first “met” GIS in the early 1990’s.  
Within a short period of time, GIS on mobile device platforms has evolved into very sophisticated applications that enable us to understand what is happening at a micro-location level.  This was only a concept a few years ago.  The increasing interoperability of developer tools has helped expand capabilities to serve every platform with geospatial tools that enable us to do many tasks from our “palms”, that we found tricky on computers just ten years ago.
18. Would you like to add anything?
In 2008, I had the privilege of inviting Dr. Roger Tomlinson (the Father of GIS), to keynote our 2009 GIS Day at Hess Corporation.  From that point forward, Dr. Tomlinson and his wife, Lila, became good friends of my husband’s and mine -- and we spent many great times with them over the next several years.
Dr. Tomlinson was a wonderful mentor to both of us.  He took me under his wing and passed along much wisdom to help with enhancing our GIS work – invaluable advice for working with people to help them use GIS to utilize its best strengths.  We learned about how many lives he had touched with spreading the use of GIS, and how many awards he had been granted for helping mankind with his amazing invention.  Later, other GIS tools were created, but his was the first – the combination of data and geometry on computer generated maps – data driven mapping.  His methodology was and still is one of the best for implementing GIS with the greatest possibility for successful adoption.
When we were visiting the Tomlinson’s in their winter home in Mexico, in early 2009, we learned how he was working with local organizations in San Miguel de Allende, to understand the issues that the area faced with water shortages, to try to find a solution for water conservation.  At the same time, Dr. Tomlinson was learning the newest versions of ArcGIS in preparation for teaching his annual courses through Esri’s conferences– revising his course and updating his book, Thinking About GIS for the next Esri User Conference.  His wife, Lila, was his able administrator and kept his life organized.  To new people, he referred to her by her maiden-name, as his professional assistant, “Miss Blanchard”.  We learned that this was “with a wink”.  It took us some time to get his sense of humor, but it was ever-present!  He loved a good joke and also to tell stories of his adventures.
We had the honor of spending time with them every year either in San Diego, or in Ottawa, from 2009 through the end of 2013, when we attended his 80th birthday surprise celebration that November.  Sadly, Dr. Tomlinson passed away in February of 2014, a few months after the celebration of his 80th year.  We attended his funeral and burial with a few of his close friends and family in Ottawa, Ontario.  Jack Dangermond was amongst those who attended.
There is no other technology that I have used or use today, of which I’ve been privileged to meet the inventor – I am reminded of the Tomlinson’s and their work each time I use GIS.
I also have my husband, Gus Nodwell, to thank for supporting my career in GIS.  When we first met, I was assigned as an advisor to a project he was leading in one of Anadarko’s offices in the UK, to help them with GIS and data integration.  Many years later, we joined together in business and became husband and wife.  He is part-owner of IntegraShare Dimensions, and we have another company, IntegraShare Solutioneering, that he leads.  We are fortunate to have met many wonderful people along the way since the time we began our business enterprises together.  We are so excited to be able to build relationships with Sam Houston State University people, and the GIS and Geospatial Technology program staff is included in these!
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