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Major mapping initiatives at the Pennsylvania Geological Survey include producing
GeMS- compliant map submissions and generating elevation-derived hydrography. This
presentation details a case study in which elevation-derived hydrography was included
in a GeMS package and discusses necessary considerations of the relationship
between surficial lithologic contacts and hydrography.
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GeMS Requirements

Hydrography and surficial units/contacts go into
the same feature classes

MapUnitPolys (Polygon Feature Class)

The MapUnitPolys polygon feature class contains all
the units within the mapped area: geologic map units, areas
of open water, permanent snowfields, or glaciers, as well as
any unmapped areas. Table 12 describes the fields (and their
values) in MapUnitPolys.

Note that areas of open water (for example, lakes, wide riv-
ers), glaciers, snowfields, and unmapped areas must be included
in MapUnitPolys, and they must have non-null MapUnit values
(examples would be MapUnit = “water”, “glacier”, “unmapped™);
however, such areas commonly are not labeled with their MapUnit
values (therefore, Label = <null>).

(Page 18)

Spoiler: We talked to Evan Thoms.

ContactsAndFaults (Line Feature Class)

The ContactsAndFaults line feature class contains the
types of lines that bound map-unit polygons; common types
are contacts, faults, waterlines, and map boundaries. Table 13
describes the fields (and their values) in ContactsAndFaults.

Map boundaries, open-water boundaries, and snowfield
and glacier boundaries delineate the edge of certain map-unit
polygons. In this sense, they are contacts, and, therefore, they
are included in this feature class.

aUSGS
<
science for a changing world

GeMS (Geologic Map Schema)—A Standard Format
for the Digital Publication of Geologic Maps
Chapter/10 of

Section B, U.S.Geological Survey Standards, of
Book 11, Collection and Délineation of Spatial Data

Techniques'and Methods 11=-B10

U.S. Department of the Interior
U.S. Geological Survey

(Above) U.S. Geological Survey National Cooperative
Geologic Mapping Program, 2020, GeMS (Geologic
Map Schema)—A standard format for the digital
publication of geologic maps: U.S. Geological Survey
Techniques and Methods, book 11, chap. B1o, 74 p.,
https://doi.org/10.3133/tm11B1o0.




|
G e M S Re q U I re m e n tS GeMS (Geologic Map Schema)—A Standard Format

for the Digital Publication of Geologic Maps

Chapter/10 of
Section B, U.S.Geological Survey Standards, of
Book 11, Collection and Délineation of Spatial Data

Hydrography and surficial units/contacts go into
the same feature classes

Topology rules for those feature classes

. Lithology 2
Lithology 2 Techniques and Methads 11-B10

U.S. Department of the Interior
U.S. Geological Survey

(Above) U.S. Geological Survey National Cooperative
Geologic Mapping Program, 2020, GeMS (Geologic
Map Schema)—A standard format for the digital
publication of geologic maps: U.S. Geological Survey
Techniques and Methods, book 11, chap. B1o, 74 p.,
https://doi.org/10.3133/tm11B1o0.

Lithology 1




Topology Errors

437 topology errors

m  Error
we. PAHD (pre-GeMS)
—— Lithologic contacts (pre-GeMS)




Hydrography




PAHD Background

» Began in 2019

« The goal was/is to create and curate a
dataset of elevation-derived
hydrography

 As new cycles of lidar are flown, this
data is to be updated to reflect spatial
and temporal changes




Why PAHD?

 National Hydrography Dataset Plus High-Res (NHDPlus HR) is not accurate
enough to suit our needs

« When | was hired, there were no formal plans for a national elevation-derived
hydrography project

« Now that there are plans for 3DHP, the PA Geological Survey still wants the control
and accessibility of a statewide equivalent

 Organizations have been producing elevation-derived hydrography in
Pennsylvania for years




Erie County Hydrography (2008)
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Erie County Hydrography (2008 & 2015)

— Woolpert 2015
— Erie Co 2008




Erie County Hydrography (2008 & 2015)

— Woolpert 2015
— Erie Co 2008




— 2015 Hydrography
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Production

PAHD geometries




Geomorphons
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Geomorphons
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Method

Least-Cost Analysis




Resolution and Scale

Derivative (DEM) Accuracy

Minimum cell size Minimum cell size

Quality level (m) (f)

QLO 1

QL1 1
QL2 2

QL3 5

USGS Lidar Base Specifications, 2018, p. 24, accessed from
https://doi.org/10.3133/tm11b4.

U.S. Geological Survey 3D Elevation Program,
11 August 2021, 3D view of lidar point clouds
demonstrating QLs, accessed from
https://www.usgs.gov/media/images/figure-1-
3d-view-lidar-point-clouds-demonstrating-qls
on October 12, 2022.




Resolution and Scale

- PAHD (pre-GeMS)
—— Lithologic contacts (pre-GeMS)




Source Data

PAMAP 2008 Breaklines NHD Plus High Res
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Temporal Resolution

Photo by Aaron Bierly, Pennsylvania Geological Survey, taken in Bucks County, PA.
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Temporal Resolution

2018 orthoimagery

Lithologic contacts (pre-edits)

K WA




Field Validation

« Guide field geologists through data collection

 Force them to take pictures

PAHD »
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Lessons Learned




Why didn't this work well?

1. Different data scales
Different source data

Temporal resolution

- N

Photo by Chris Oest, Pennsylvania Geological Survey, taken in Bucks County, PA.




Topology Errors

437 topology errors

m  Error
we. PAHD (pre-GeMS)
—— Lithologic contacts (pre-GeMS)




GeMS Requirements

Hydrography and surficial contacts go into the
same feature classes

Topology rules for those feature classes

MapUnitPolys (Polygon Feature Class) ContactsAndFaults (Line Feature Class)

The MapUnitPolys polygon feature class contains all The ContactsAndFaults line feature class contains the
the units within the mapped area: geologic map units, areas types of lines that bound map-unit polygons; common types
of open water, permanent snowfields, or glaciers, as well as are contacts, faults, waterlines, and map boundaries. Table 13
any unmapped areas. Table 12 describes the fields (and their describes the fields (and their values) in ContactsAndFaults.
values) in MapUnitPolys. Map boundaries, open-water boundaries, and snowfield

and glacier boundaries delineate the edge of certain map-unit
. 2 S polygons. In this sense, they are contacts, and, therefore, they
Note that areas of open water (for example, lakes, wide riv- 4 . Sheme
: - : are included in this feature class.
ers), glaciers, snowfields, and unmapped areas must be included
in MapUnitPolys, and they must have non-null MapUnit values
(examples would be MapUnit = “water”, “glacier”, “unmapped”);
however, such areas commonly are not labeled with their MapUnit
values (therefore, Label = <null>).

U.S. Geological Survey National Cooperative Geologic Mapping Program, 2020, GeMS (Geologic Map Schema)—A
standard format for the digital publication of geologic maps: U.S. Geological Survey Techniques and Methods, book 11,
chap. Bio, p. 18, https://doi.org/10.3133/tm11B1o0.




GeMS (post-project)

(Possible) Solution: Create a new, separate feature class for hydrography features that is
NOT tied to any topology rules.

“I like the modularity of [putting hydrography in a separate feature class] and the
acknowledgement of the authority of the expertise in a different domain to make a best-
available map from different sources.”

- Evan Thoms, USGS, personal comm. March 27, 2023




a2 USGS
science for a changing world
G e M S GeMS (Geologic Map Schema)—A Standard Format

for the Digital Publication of Geologic Maps

Chapter/10 of
Section B, U.S.Geological Survey Standards, of
Book 11, Collection and Délineation of Spatial Data

e Does not account for the resolution of modern
elevation-derived hydrography

Techniques'and Methods 11=-B10

U.S. Department of the Interior
U.S. Geological Survey

(Above) U.S. Geological Survey National Cooperative
Geologic Mapping Program, 2020, GeMS (Geologic
Map Schema)—A standard format for the digital
publication of geologic maps: U.S. Geological Survey
Techniques and Methods, book 11, chap. B1o, 74 p.,
https://doi.org/10.3133/tm11B1o0.




a2 USGS
science for a changing world
G e M S GeMS (Geologic Map Schema)—A Standard Format

for the Digital Publication of Geologic Maps

Chapter/10 of
Section B, U.S.Geological Survey Standards, of
Book 11, Collection and Délineation of Spatial Data

e Does not account for the resolution of modern
elevation-derived hydrography

 Does not account for surveys who are producing
their own hydrography

Techniques'and Methods 11=-B10

U.S. Department of the Interior
U.S. Geological Survey

(Above) U.S. Geological Survey National Cooperative
Geologic Mapping Program, 2020, GeMS (Geologic
Map Schema)—A standard format for the digital
publication of geologic maps: U.S. Geological Survey
Techniques and Methods, book 11, chap. B1o, 74 p.,
https://doi.org/10.3133/tm11B1o0.




GeMS

e Does not account for the resolution of modern
elevation-derived hydrography

 Does not account for surveys who are producing
their own hydrography

« Does not account for 3DHP

...Maybe this is okay?

GeMS (Geologic Map Schema)—A Standard Format
for the Digital Publication of Geologic Maps
Chapter/10 of

Section B, U.S.Geological Survey Standards, of
Book 11, Collection and Délineation of Spatial Data

Techniques'and Methods 11=-B10

U.S. Department of the Interior
U.S. Geological Survey

(Above) U.S. Geological Survey National Cooperative
Geologic Mapping Program, 2020, GeMS (Geologic
Map Schema)—A standard format for the digital
publication of geologic maps: U.S. Geological Survey
Techniques and Methods, book 11, chap. B1o, 74 p.,
https://doi.org/10.3133/tm11B1o0.




A Suggestion...

Links to the LBS

aUSGS
- 4 - - . . . .
For information on revisions being considered for the next LBS release, please see the LBS

Revisions Status page.

The revision history of the LBS can be found on the Lidar Base Specification Revision History
page. Dates of publication are given in parentheses after the title. During the transition from
s print publication to online publication, versions 1.3 and 2.0 were in effect concurrently. This
Bt ended with the publication of version 2.1.

Lidar Base Specification 2022 rev. A (APR 2022)

Lidar Base Specification 2021 rev. A (JUN 2021) (pdf)

Lidar Base Specification 2020 rev. A (AUG 2020) (pdf)

Lidar Base Specification Version 2.1 (OCT 2019) (pdf)

Lidar Base Specification Version 2.0 (JUL 2018 in Spec-X, available online JUL 2019) (pdf)
The following links are to pdf versions of previous versions of the LBS

Lidar Base Specification Version 1.3 (FEB 2018)

Leicpicieie e ool \Ulerinoe] syl — B2
Maision 10, Augusi 2082 I . . . .

el T T, Octanar 200 Lidar Base Specification Version 1.2 (OCT 2014)
Viarston 1.7 s ar 204
Ydggios 1.5, Favruar 2D Lidar Base Specification Version 1.0 (AUG 2012)
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Questions
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Photo by Chris Oest, Pennsylvania Geological Survey, taken in Bucks County, PA.
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