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Note to Readers (feedback to eburk@globalcogo.com is welcome): 8 

 9 

Following several unsuccessful attempts to get this article peer reviewed and formally 10 

published, it is being circulated to colleagues, posted on the Global COGO, Inc. website, and 11 

filed with the U.S. Copyright Office. Possibly, “You can’t beat City Hall” is a matter of timing.  12 

 13 

I. The logical basis for the 3D global spatial data model (GSDM) promoted herein includes: 14 

  15 

A. Functional model: Start with the origin at the Earth’s center of mass (CM) and use 16 

rules of solid geometry for subsequent geometrical computations within the Earth-17 

centered Earth-fixed (ECEF) reference frame (in the context of a named epoch). 18 

 19 

B. Stochastic model: Invoke standard rules of error propagation applied to independent 20 

observations and derived measurements (including correlations) to compute 21 

uncertainties (standard deviations) of subsequent intermediate and final quantities. 22 

 23 

II. The goal is to provide spatial data end users with standardized procedures and tools 24 

which can make the entire workflow more efficient (from data collection to final result).  25 

  26 

Abstract: 27 

 28 

Born of the digital revolution, the spatial data infrastructure is the foundation for location on or 29 

near the Earth’s surface and is integral to spatial data practices in various disciplines. Associated 30 

developments have given rise to a plethora of measurement sensors and data collection 31 

practices (including GNSS, LiDAR, etc.) and digital spatial data storage requirements have grown 32 

exponentially. While management and organization of large data sets are well studied, a 33 

rigorous spatial data model which serves users across the spatial data spectrum (from local GIS 34 

to navigation and military applications) is needed. This article highlights advantages of the 3D 35 

global spatial data model (GSDM) first by discussing characteristics of an appropriate model, 36 

then by looking at examples illustrating the role of a model (hypothesis/falsification/adoption) 37 

in various applications. Although the timeline for adoption of a model can be lengthy, the 38 

geometrical integrity of spatial data as used worldwide is paramount. The goal is algorithmic 39 

integrity and standardization in applications utilizing spatial and/or geospatial data. As 40 

highlighted in the examples, the GSDM fulfills those requirements, improves efficiency of 41 

spatial data  workflows, and supports underlying algorithmic integrity for all spatial data 42 

applications – including AI. The GSDM also includes tools for handling spatial data accuracy. 43 
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 44 

Introduction: 45 

Models are used to enhance human understanding of abstract concepts. A well-formulated 46 

model contains rules and guidelines which serve to eliminate ambiguity and support concise 47 

communication between various users of the model. Of the models available for a given 48 

circumstance, the preferred model is one that is, simultaneously, both adequate and simple. A 49 

model is adequate to the extent it accommodates and describes what is needed (e.g., geometry 50 

and observed phenomenon). The advantage of a simple model is that it is easier to understand 51 

and use while providing better workflow connections between data and solutions.   52 

 53 

While a model for a given application may be both adequate and simple, trade-offs exist. If a 54 

model is inadequate (falsified for whatever reason), the defect might be remedied by choosing 55 

a different model or by increasing the level of complexity in the existing model. But increasing 56 

the complexity of a model tends to limit its use or utility. In rare cases, the adequacy of a model 57 

can be enhanced (without sacrificing rigor) while making it easier to use – a win/win case.  58 

 59 

Scope: 60 

 61 

The 3D global spatial data model (GSDM) [1] is an example of such a win/win case. Spatial data 62 

are used to express the geometry of location. A consequence of the digital revolution is that 63 

spatial data are digital and three-dimensional (3D) or 4D when time is included. A point of 64 

clarification is that spatial data are generic while geospatial data are spatial data referenced to 65 

the Earth. In practice, the words spatial and geospatial might be interchangeable (the 66 

difference is due to gravity), but the following distinction is made. In the mathematical context, 67 

geospatial data are a subcategory of spatial data while in the context of geography, spatial data 68 

are a subcategory of geospatial data.  69 

 70 

Traditional models for geospatial data used by scientists, geodesists, engineers, and others 71 

include separate origins for horizontal and vertical data and are, by comparison, rather 72 

complex. However, as spatial data applications continue to expand, the user community needs 73 

a better model that is both adequate and simple. The GSDM is concise, rigorous, less 74 

complicated, and more efficient because it is based on the assumption of a single origin for 3D 75 

data and uses rules of solid geometry to compute positions in 3D space. Bonus - the stochastic 76 

component of the GSDM includes an efficient algorithm for handling spatial data accuracy.    77 

 78 

Examples:  79 

 80 

1. Claude A. Pruneau [2] is a high-energy physicist who wrote a comprehensive book based, in 81 

part, on his work at CERN. In chapter 1 Pruneau discusses models within the context of the 82 

scientific method, explains the role of “hypothesis falsification," and notes the importance 83 

of simplicity (Occam’s Razor) when choosing between the two competing alternatives. The 84 

GSDM fulfills the requirements of the scientific method, has survived repeated falsification 85 

attempts, and qualifies as Occam’s Razor choice for a spatial data model. 86 

 87 
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2. Wikipedia hails publication of Thomas S. Kuhn’s [3] book, The Structure of Scientific 88 

Revolutions, as “a landmark event in the history, philosophy, and sociology of science.” In 89 

the Preface Kuhn describes the interaction of disciplines as “paradigms” and devotes the 90 

entire book to showing how, why, and under what circumstances, revolutionary science 91 

displaces normal science, resulting in a new paradigm. In Chapter 1 Kuhn defines normal 92 

science (where scientists spend most of their time) as “. . . predicated on the assumption 93 

that the scientific community knows what the world is like. Much of the success of the 94 

enterprise derives from the community’s willingness to defend that assumption, if 95 

necessary, at considerable cost.” Many parallels can be drawn between the concepts 96 

described by Kuhn and the challenges of adopting the GSDM which is based on a single 97 

origin for 3D geospatial data. Kuhn includes particularly insightful discussion on pages 84 98 

and 85 and says that reorientation by “paradigm change” is as simple as “picking up the 99 

other end of the stick.”  100 

 101 

3. Prior to the advent of reliable clocks, finding the longitude at sea was a challenge. Dava 102 

Sobel [4] chronicles John Harrison’s (1693-1776) development of the chronometer and 103 

the triumph of his time-keeping solution over the astronomical solution favored by the 104 

scientists and astronomers of the day. Efforts to falsify Harrison’s solution ultimately 105 

failed and Harrison, a talented clockmaker, is credited with solving the longitude problem.  106 

 107 

4. Jennifer A. Doudna and Samuel H. Sternberg [5] describe development of the CRISPR gene 108 

editing process. This technology has already had profound impact worldwide. 109 

Development of CRISPR would not have been possible without prior work documenting 110 

the DNA model of genetics. This is not to suggest that either the DNA model or the CRISPR 111 

model is “simple.” But the process of gene editing has been greatly simplified by using 112 

CRISPR techniques. 113 

 114 

5. A history of the conception, beginning construction activities, and termination of the 115 

Superconducting Super Collider (SSC) project in Texas was written by Riordan, Hoddeson, 116 

and Kolb [6]. The standard model for particle physics is a paradigm developed by theorists in 117 
the second half of the 20th century. Scientists envisioned building a machine, the superconducting 118 
super collider (SSC), to test their theories. Championed by then President Reagan and funded by 119 
the U.S. Congress in the 1980s, the SSC project was terminated in 1993 due to cost overruns, 120 
mismanagement, and other reasons. The resulting loss of scientific competitive edge by the 121 
United States was highlighted by the discovery (proof) of the Higgs Boson by the CERN Large 122 
Hadron Collider in 2012. This book documents many lessons related to science and models.  123 

 124 

6. Legend has it that Columbus was the first to “discover” the New World in 1492. However, 125 

Menzies and Hudson [7] document a body of contrary evidence. What does it take to 126 

dislodge long-accepted “facts”? It is the prerogative of each reader to evaluate the 127 

evidence and to reach their own conclusion. But falsification of a hypothesis can also be  128 

time consuming and messy. Furthermore, it is not unheard of for two experts to consider 129 

the same evidence and reach different conclusions. Notwithstanding non-Euclidean 130 

geometry and the  curvature of space time, it is reassuring that rules of solid geometry as 131 

espoused by Descartes in 1637 and embodied in the GSDM are fundamental and reliable.  132 

 133 
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7. Nicolaus Copernicus wrote a book, De revolutionibus, on the heliocentric model of 134 

planetary motion, which was published in 1543 - at the very end of his life. It took many 135 

years for the Copernicus model to be accepted and one writer, Arthur Koestler (in his 136 

book Sleepwalkers), referred to the Copernicus book as “the book nobody read.” Owen 137 

Gingerich [8] (1930-2023), Professor Emeritus of Astronomy at Harvard University, became 138 

fascinated by that claim and embarked on quest (lasting over 30 years) to locate all known 139 

copies of the first edition of the Copernicus book. Gingerich collected sufficient evidence 140 

to dispute Koestler’s claim and shares insights into related issues such as antique book 141 

collecting, manuscript thefts, and the progress of science – truly a fascinating read.  142 

 143 

8. Nicholas Crane [9] writes about Gerard Mercator (1512-1594) as the Man Who Mapped 144 

the Planet. Mercator was an early contributor to the age of enlightenment and is best 145 

known for his 1569 map of the world which later became known as a conformal map. 146 

Revolutionary spacing of parallels of latitude on a Mercator map enabled a mariner to plot 147 

a course across the ocean from one port to another following a constant bearing. This 148 

procedure was more efficient than sailing across the ocean at a constant latitude based on 149 

the observed altitude of the Sun or stars. A related feature of a conformal map, 150 

subsequently exploited in the US State Plane Coordinate System (SPCS), is that the 151 

distortion between distance on the ellipsoid and the projected distance on the map, at a 152 

given location, is the same in any direction. 153 

 154 

A map projection is strictly a two-dimensional model, but spatial data are 3D which begs 155 

the question, “shouldn’t a 3D model should be used for 3D data?” The 3D GSDM does not 156 

distort a ground distance when shown on a map. The user chooses the elevation at which 157 

to compute a horizontal distance, HD = √(Δe2 + Δn2) and, in terms of the GSDM, the 3D 158 

azimuth of a geodetic line from any point to any other named point is α = arctan (Δe/Δn) 159 

with due regard to quadrant. A rotation matrix is used to convert ECEF vector components 160 

ΔX/ΔY/ΔZ to local components, Δe/Δn/Δu – see video clip example [10].     161 

   162 

9. Private ownership of property (real estate) along with a democratic legal system are two 163 

fundamental characteristics of life in the United States. Andro Linklater [11] describes 164 

how the United States was shaped by the greatest land sale in history. Although the 165 

Metes & Bounds system of describing land predated development of the U.S. Public Land 166 

Survey System, both systems are still in use. Much has been written about the advantages 167 

of one model compared to the other and over the past 200 years, the stability of land 168 

conveyancing has been enormously beneficial. Although neither system is under attack, 169 

the digital revolution is driving enhanced efficiencies in the land conveyancing process. 170 

Underlying principles such as priority of calls, senior rights, and the sacredness of the 171 

original undisturbed monument (for defining boundaries) are enduring but the evolution 172 

of measurements, data processing, and principles of spatial data management are 173 

manifest in the proliferation of options – monument witnesses (bearing trees, fence lines, 174 

road centerlines, and coordinates); units of length (chain, foot, meter); and coordinate 175 

reference systems (local, state plane, UTM, ITRF). Anticipating the impact of artificial 176 

intelligence (AI) related to spatial data applications, there seems to be no end in sight. On 177 

the other hand, given the overarching concepts of the GSDM, existing practices and 178 

http://www.globalcogo.com/XYZ-to-enu.mp4
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procedures can be incorporated efficiently under the same umbrella. The GSDM provides 179 

a convenient meeting place from which users in various disciplines can tailor their own 180 

applications. Caveat – to preserve the integrity and benefits of using the GSDM, the rules 181 

for transformations must be provable and bi-directional. 1D and 2D data can also be   182 

accommodated in the GSDM if reasonable estimates of data accuracy are included.    183 

 184 

10. Anthropologists and others go to great lengths to develop plausible explanations of human 185 

history based on evaluation of available evidence. Yuval Noah Harari [12, 13, 14] wrote a series 186 

of 3 books (all three were on the NY Times Best Seller List) which covers the entire span of 187 

humanity, from the Big Bang to the present. Each book contains extensive notes and some 188 

conjecture but, for the most part, each appears to be authoritative. Being on the NYT best 189 

seller list enhances credibility but does not guarantee the absence of “snake oil.” Although 190 

each reader is responsible for what they believe, it seems that many choose to embrace the 191 

Simon/Garfunkel lyric which states, “a man hears what he wants to hear and disregards the 192 

rest.” Under such conditions, legitimate evidence may not be given the weight it deserves.    193 

 194 

11. In music, an octave is defined by doubling the frequency (2:1) from one “do” to another. 195 

Stuart Isacoff [15] explains that a piano is tuned by establishing 12 equal frequency 196 

intervals in an octave. It is well known that the frequency ratio of (3:2), known as a “fifth,” 197 

produces a much desired harmonious sound. However, it is impossible to meet those 198 

frequency ratios perfectly across the range of keys on the piano keyboard. Although C 199 

(sharp) and D (flat) are represented by a single key on a piano, in theory they have slightly 200 

different frequencies. It is said that a person with perfect pitch can hear the difference 201 

but, for the most part, many people who enjoy music are oblivious to that difference. 202 

Even temperament has been passionately debated by musicians, mathematicians, and 203 

theologians for hundreds of years. Is everyone satisfied? No! Does even temperament 204 

work? Yes. 205 

 206 

Similarly, some insist that the geoid (sea level) is the best reference for elevation. 207 

Acknowledging the intuitive long-standing practice of referencing elevation to sea level, 208 

mathematical efficiency, driven by the digital revolution and other reasons, provides 209 

justification for using the ellipsoid as the reference for the third dimension. In general,  210 

ellipsoid heights can provide an acceptable approximation for elevation. Citing the 211 

direction “water will run,” it is claimed that geoid heights combined with ellipsoid heights 212 

are required for computing hydraulic grade lines. But dynamic heights (requiring input of 213 

gravity values) are used in cases requiring ultimate precision for hydraulic grade lines. 214 

Issues include: 215 

 216 

• Height differences are critical for hydraulic grade lines. Elevations are arbitrary.  217 

• In many applications ellipsoid heights can be used in place of elevations. If really 218 

needed, dynamic heights are used to compute precise hydraulic grade lines.   219 

• Continuing improvement in measurements and concepts of gravity contribute to on-220 

going improvements to the location of the geoid. Frequent upgrades to geoid 221 

models are costly for the end user.   222 

 223 
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The GSDM uses the Earth’s CM, more stable and easier to locate than the geoid), as the 224 

reference for the third dimension. An authoritative study is needed which will document: 225 

 226 

• Those cases for which a precise hydraulic grade line is actually required. 227 

• The acceptable uncertainty permitted when approximating hydraulic grade lines. 228 

• The anticipated frequency of updates to current geoid models. 229 

• The economic impact of continuing use of separate horizontal and vertical datums. 230 

 231 

Although the theoretical relationship between gravity, location of the geoid, and time (at 232 

the 10-18 second level) is also acknowledged, it appears that true 3D will be more 233 

beneficial to spatial data users than pseudo 3D for the foreseeable future. 234 

 235 

In a parallel case, the equation-of-time (ET) defines the difference between mean solar 236 

time (widely used worldwide) and solar time (used by astronomers). The ET is known and 237 

used by those actually needing it. This is another example in which an approximation 238 

(mean solar time) is widely used but for which a correction is readily available if needed. 239 

 240 

12. Sometimes, the scientific method can be “messy.” Understanding reasons for extinction 241 

of the dinosaurs 65 million years ago required evaluation of evidence from a variety of  242 

sources worldwide and collaboration among knowledgeable professionals in multiple 243 

disciplines. Depending on one’s perspective, different conclusions can be drawn from the 244 

same data. James Lawrence Powell [16] writes about the progress of discovery and relates 245 

his conclusions. The book describes ensuing disagreements and heated debates as being 246 

one of the all-time lows of scientific discourse. Eventually testable theories (e.g., finding 247 

evidence of the impact crater) lead to acceptance of the catastrophic demise of the 248 

dinosaurs. Regarding adoption of a universal 3D datum, respectful discussion should be 249 

part of “agreeing to disagree.” While a transition to using a 3D model for 3D data might 250 

appear to be inevitable [17],  such a transition will take time, and various challenges need 251 

to be met. A flip side question is, “Will the 3D genie ever be returned to the bottle?”  252 

 253 

13. What existed in the universe before there was “something”? Lawrene M. Krauss [18] 254 

states that he is not sympathetic with the notion that creation requires a creator, and it 255 

seems that he, along with other notables such as Albert Einstein, Stephen Hawkings, and 256 

Richard Dawkins, is comfortable knowing that the existence of God can neither be proven 257 

or disproven. Highly regarded as a cosmologist, Krauss has written more than 300 258 

scientific publications and compiles a plausible explanation of how the universe came to 259 

be. Will any of his conjectures ever be falsified and will there be consequences? Or did the 260 

universe really come from “nothing?” 261 

 262 

14. Regarded as one of the most brilliant theoretical physicists since Einstein, Stephen W. 263 

Hawking [19] describes efforts to find the ultimate unifying concept in particle physics. On 264 

page 69 he states, “most physicists hope to find a unified theory that will explain all four 265 

forces as different aspects of a single force.” In the Introduction of the book, Carl Sagan, 266 

says that Hawking’s book is about God – or about the absence of God. At the end of the 267 

http://www.globalcogo.com/ATandT-Story.pdf
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book Hawkings includes a summary of challenges faced (separately) by Einstein, Galileo, 268 

and Newton. “Science is messy,” is a common thread. 269 

  270 

15. The ultimate “model” question, “If the universe is the answer, what was the question?” 271 

might be that associated with the origin and end of the universe as now perceived. Leon 272 

Lederman [20], retired Director of Fermi Lab, writes an understandable history of particle 273 

physics, development of the “standard model,” and, among others, the search for the 274 

Higgs Boson – discovered by the CERN Large Hadron Collider in 2012. He notes in the Preface 275 
that science is making great progress consistent with the Greek philosopher Thales (about 600 276 
B.C.E.) who asked whether everything could be traced back to a simple overarching principle. The 277 
GSDM is viewed as a similar overarching principle in that the workflow process from spatial data 278 
collection to final solution is standardized and eliminates needless intermediate models such as 279 
map projections and geoids. Geometry and science support that hypothesis but additional study 280 
and discussion are  needed prior to adoption of the GSDM as an international standard.    281 

 282 

16. Without doubt, elevations constitute a critical physical feature of the global geospatial 283 

environment. The digital elevation body of knowledge is documented in a 2007 book 284 

edited by David F. Maune [21]. The book is comprehensive and includes numerous 285 

sources, including Wikipedia. Traditionally, elevation worldwide is referenced to sea level 286 

(more particularly the geoid). Past practice leads to the underlying question exacerbated 287 

by the digital revolution – since Earth’s CM is more stable and is easier to locate, should it 288 

be used as the reference for elevation instead of sea level (the geoid)? Stated differently, 289 

at what point should standard  practice transition from pseudo 3D to true 3D? Here again, 290 

the GSDM defines the environment and provides specific procedures for implementing 291 

[22] the GSDM. An important postscript is that the GSDM provides an efficient common 292 

“meeting place” for generators of spatial data and users of spatial data.   293 

 294 

17. Noel A.C. Cressie [23] states in the Preface that this book provides coverage of 295 

geostatistical data, lattice data, and point patterns.  Written primarily for scientists and 296 

engineers involved in mining and geological operations, he discusses “spatial data” and 297 

“spatial data models,” while at times assuming that data and location are both random. 298 

Nonetheless, he introduces the use of sophisticated tools such as Kalman filtering and 299 

kriging for data analysis.  Such tools are compatible under the umbrella of the GSDM. 300 

Without sacrificing rigor, the GSDM is intended to be easier to use for spatial data 301 

computations than traditional geometrical models for performing computations on the 302 

mathematical ellipsoid and referencing the geoid. Additionally, the GSDM uses standard 303 

deviation (and variances) to express uncertainties in the data. The point here is that 304 

Kalman filtering, kriging, and other sophisticated procedures do not falsify the GSDM. Use 305 

of such tools can be incorporated within the framework of the GSDM. 306 

 307 

18. Joseph Zund [24] writes a book Intended for research geodesists, graduate students in 308 

geodesy, and theoretical geophysicists. This is another book that includes high-level 309 

mathematical tools for handling spatial data. For example, Dr. Zund introduces tensor 310 

calculus in Chapter 1 as being appropriate for various classes of high-level historical 311 

material. Without criticizing his work, the book appears to be more appropriate for 312 

theoretical considerations than for practical applications. One exception might be his 313 

http://www.globalcogo.com/Implementation.pdf
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treatment of conformal differential geodesy. Mercator is credited with inventing the 314 

conformal map in 1569. Since then, numerous mathematical works have been written to 315 

incorporate conformal mapping concepts. Conformal mapping products remain useful for 316 

2D visualization but, because computations are performed in 3D space. the GSDM does 317 

not need or use conformal mapping equations. 318 

 319 

19. Similar to previous items, the book, Spatial and Temporal Reasoning in Geographic 320 

Information Systems, Edited by Max J. Egenhofer and Reginald G. Golledge [25], provides 321 

insight into “weightier” issues that should not be ignored. While additional evidence may 322 

eventually suggest otherwise, it is gratifying to realize that the simplicity of the GSDM is 323 

not falsified by spatial reasoning. On the contrary, it appears that the rigor of the GSDM is 324 

compatible with weightier mathematical  concepts. 325 

   326 

Rather than stopping there, the question was put to Microsoft Copilot – “in what ways are 327 

spatial reasoning and abstraction of spatial data related?” The AI response was reasonable 328 

and thought provoking but demonstrated a disturbing absence of human insight. 329 

 330 

20. Written over 20 years ago and drawing heavily on Kuhn’s book, the article, “The Digital 331 

Revolution Begets the Global Spatial Data Model (GSDM)” by Earl F. Burkholder [26] is 332 

primarily a response to item (19) above. The GSDM facilitates several forward-looking 333 

concepts but the hypothesis in this article that vertical could ultimately be the strongest 334 

component of a GNSS solution remains a challenge. Regretfully, the EOS article did not 335 

generate sufficient traction to make a measurable impact. Since then, rather than making 336 

the GSDM obsolete, advancements in the use of 3D digital spatial data over the past 30 337 

years highlight efficiencies that can be realized with adoption of the GSDM. 338 

 339 

21. Currently CEO of Microsoft AI, Mustafa Suleyman [27] was previously affiliated with 340 

artificial intelligence (AI) start-ups, Inflection AI and DeepMind. He has also held several 341 

posts at Google and writes about the inevitable impact of AI and synthetic biology. Each 342 

topic carries enormous implications about the future and how we (mankind) should 343 

maintain control of our own future. It seems that Suleyman is of the opinion that 344 

ultimately, our future will be determined by personal resources and collective application 345 

of the human mind to solve our problems.  346 

 347 

22. Following up his previous book listed in item (13), Lawrence M. Krauss [28] describes “The 348 

Greatest Story Ever Told - So Far. . .” Scientists know that any new idea, opinion, or 349 

interpretation of evidence may be subject to falsification or discredited. It seems that 350 

Krauss acknowledges possible falsification by adding the phrase, “So Far” to the title. He 351 

states in the Prologue that, “It is a story of science’s quest to uncover the hidden realities 352 

underlying the world of our experience.” Although the level of technical/scientific detail 353 

might overwhelm a casual reader (personal experience), the story is told with admirable 354 

patience. With careful reading, answering question, “why are we here?” comes through 355 

rather nicely. As an item of interest, what might it be like to read a similar treatise 25 to 356 

30 years from now? Speculation suggests that it should prove to be a fascinating exercise.  357 

 358 
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23. Early versions of AI exploited facial recognition prematurely as described by Dr. 359 

Buolamwini [29],  a dark-skinned person who championed “algorithmic justice” for 360 

persons victimized by premature use of the technology. She writes about the frustration 361 

of her personal experience with limitations of AI as applied to her research on facial 362 

recognition. She also writes about other misapplications of AI and highlights the 363 

importance of “algorithmic justice.” Like Suleyman in Item (21) above, Dr. Buolamwini 364 

advocates diligence and engagement as we (humankind) strive to enjoy benefits of using 365 

AI while avoiding detrimental consequences of AI applications.   366 

 367 

Analysis:  368 

 369 

Evaluation of spatial data models occurs against the backdrop of the digital revolution, 370 

expanding applications of 3D digital spatial data, and the inevitable impact of AI. The 3D Global 371 

Spatial Data Model (GSDM) is highlighted as being appropriate for use worldwide. The goal in 372 

practice is to do things correctly. Performance specifications are the essence of professional 373 

services (doing the right thing). Detailed specifications, while not a guarantee, provide guidance 374 

for achieving a stated objective (doing things right). Algorithmic integrity is essential, i.e., doing 375 

the right thing correctly, for successful integration of spatial data into any workflow, especially 376 

those workflows involving AI. 377 

  378 

Conclusions: 379 

  380 

• The best model is one that is simultaneously adequate and simple.  381 

• An overarching innovative concept can lend clarity to a variety of problems. 382 

• Using the GSDM can enhance workflow efficiency from data collection to final solution.  383 

• The collective view of scientists provides a filter for eliminating “snake oil.” 384 

- Although not perfect, the peer review process is necessary and effective. 385 

- Innovations are often disruptive. As such, they risk being prematurely falsified.   386 

• This article will be successful to the extent it fosters honest evaluation of options. 387 

 388 
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