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Workshop Outline

« What's New

= 3D Data Types

= Sub-Surface Analysis
= Examples

= Q&A



Workshop Overview

= What’s New

= 3D Data Models

= Sub-Surface Analysis
= Examples

=Q&A



What’s New in ArcGIS Pro

= 3D interpolation with Empirical Bayesian Kriging 3D (EBK3D) [2.3]

= Generate reports from statistical aggregations [2.3]

= Enhanced shading to emphasize depth characteristics of 3D data [2.4]

= Easily add multiple surfaces as separate elevation sources [2.4]

= Generate a profile view to interactively examine a 3D cross section [2.4]
= Interactively edit raster elevation data with the Pixel Editor [2.4]

= Interactively assess the cut-fill needed to level an elevation surface [2.4]



Subsurface GIS

= Construct 3D models
~ Interpolate surfaces

~ Construct fence diagrams & volumetric
shells of geologic strata

~ Visualize infrastructure assets

= Analyze spatial properties
~ Compute volume & area

~ Find intersection of wells, tunnels, &
boreholes with geologic strata

= Communicate results
~ Create charts & reports
— Share on multiple platforms




Modeling In 3D Space

Overview of Data Types
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Storing XYZ Information

Vector Geometry Surface Model
Points | Lines| Polygon Triangulated Irregular Network
Point Cloud Raster
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Understanding Mesh Geometry

= Collection of triangles
= Support textures, colors, and transparency

= Represent many types of data:
- Discrete objects
- Outer shell of a volume

- Continuous measurements
+ Terrain with overhangs and enclosed spaces
 Isosurface with multiple Z values at an XY




Constructing 3D Features

= Interactive digitization

= Symbolize points, lines and polygons:
~ Procedural rules to create complex models driven by feature attributes

~ Extrusion/base height properties to create walls from lines, volumes from polygons, and
cylinders from points

~ Standard 3D marker symbols for points, tube symbols for lines
= Derive from spatial operations

= Import 3D models from a variety of data sources:
~ Collada ~ OpenFlight ~ Wavefront OBJ (Pro only)
~ 3D Studio Max ~ VRML/GeoVRML ~ SketchUp (Desktop only)



Surface Data Models

Raster Surface

- Made by interpolation, generalize source measurements
to cell size
- Fast to process, support robust math operations

‘_ TIN Based Surfaces

- Created by triangulation, maintain source measurements
- Support robust surface definitions & data



Analysis & Data Management

Working with Sub-surface Data
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Analysis Framework

= Geoprocessing capabilities
- Analysis
- Data conversion
- Data management

= Exploratory analysis
- Empirical Bayesian Kriging (EBK) + EBK3D
- Visibility tools (viewshed, line of sight)
- Profile view

= Automate workflows
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Empirical Bayesian Kriging 3D

= Predict subsurface geological properties
= Preview an iso-surface at any elevation
= Requires minimal interactive modeling

= Provides accurate results for
moderately non-stationary data

= Dynamically view or export contours and
raster dataset slices at any elevation

%? 8 o8

g¥® 8 og

80,3 § i
o 8o

8 %0

Q

°
o
U]

= Export regularly spaced prediction points

00 00 &0
dv.o'@yo
oRgyPd

8
o
°

%
o

Using Living Atlas Data & ArcGIS Pro for 3D Interpolation, Thursday 2:30, Room 30C
Kriging: An Introduction to Concepts and Applications, Thursday 4:00, Room 15B
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Elevation Surfaces

= Add each subsurface strata as its own elevation surface
= Apply lighting to accentuate slope characteristics
= Cached for optimal display experience

= Can be sourced from:
- Raster
- TIN
- Web elevation layer from ArcGIS Portal
- Elevation service from ArcGIS Server



Proximity Analysis

= Create 3D buffers
= Identify closest objects @ processing

Add Z Information
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surfaces & multipatch shapes put Features

Select All

= Construct the minimum bounding T
volume encompassing a cluster of points Fieid: [ Add [§0 Delete B3 Ca
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MultiPatch B
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Volumetric Overlay Analysis

- ldentify features that are inside volumetric enclosures

- Perform geometric operations:
~ Difference between volumes
~ Overlap of volumes
~ Union of volumes




.

Sub-Surface Analysis Workflow

Model > >Analyze

= Interpolate surfaces = Visual analysis
= Construct 3D features = Spatial analysis
= Symbolize data = Create charts

Share

= Printed maps
= Digital static maps

= Interactive online maps
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Construct Strata & Fence Diagrams




Model Direction Wells

= Custom sample to convert ASCIl records to line features

from survey measurements:

- Measured depth (MD)
- True vertical depth (TVD)

- Inclination
- Azimuth

, Magnetic North
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Projection of the well
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arcpy

os

filePath = r"C:\Shared\Subsurface\UC2018\DirectionalSurvey.txt"

file = open(filePath, "r")

lateralfc =

XStart = 2114464.393702

YStart

= 10315414.494273

array = arcpy.Array()
point = arcpy.Point()

line

M, Z,

file:
NS, EW = line.split()

point.Z = float(Z) * -1

point.X = XStart + float(EW)
point.Y = YStart + float(NS)
point.M = float(M)
array.add(point)
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L

r"C:\Shared\Subsurface

\UC2018\Data.gdb\Lateral™
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0.00
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Sample data & Python script provided by University Lands: https://github.com/ULGISESRIUC2017



Please Share Your Feedback in the App

Download the Esri

Select the session

Events app and find
your event

All Events

Esri User
Conference

Esri Petroleum GIS
Conference

May 15-16,2019
Houston, Texas

Esri Southeast User
Conference

you attended

Schedule Q

ArcGIS API for JavaScript: An
Introduction

ArcGIS Apps for the Field: An Introduction

ArcGIS Data Reviewer: An Introduction

ArcGIS Enterprise: Creating Sites
and Pages

ArcGIS Enterprise: The Road Ahead

ArcGIS Excalibur: Experience the Value
and Power of Imagery through the Web...

Scroll down to
“Survey”

< 0

ArcGIS Data Reviewer: An Introduction

SDCC - Room 30 E

Add Reminder

Jul 10, 8:30 AM - 9:30 AM

July 09, 08:30 AM - 09:30 AM

Log in to access the
survey

Share your thou
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Complete the survey
and select “Submit”

Title and Deseription Consistent with Content

Poor Excellent

Well Organized/Clear Presentation

Poor Excellent

Public Speaking Skills

Poor Excellent

The content of the workshop was relevant to




