Mapping with Lidar Based DEMs
— a Geologist’'s New Tool

Thomas G. Whitfield, P.G.
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Bedding is readily apparent in some sedimentary rocks.




Spring Mountain
syncline and reverse faults
exit 39, 1-81 at McAdoo, PA
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Pressure from management...

George EW. Love, P.G.
Pennsylvania State Geologist




e Boots-on-the-ground field work
* Previous work

 Digital imagery

* Digital DEM derivatives

e GIS software
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e It is ability of the geologist to think in 3-D,
look at the “big picture”, analyze difficult
concepts, and use logical thinking to
derive a model that make sense...

e ...for now.
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SCALE 1:24000
0

2000 3000 4000 6000 7000 FEET
0 1 KILOMETER

CONTOUR INTERVAL 20 FEET
NATIONAL GEODETIC VERTICAL DATUM OF 1929
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sacrilege.

e 1:250,000 geology Is
not accurate beyond
1:250,000.
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Imagery at the same time

 (Generate a very detalled
DEM (digital elevation
model)

e (Generate high-resolution
color orthoimagery

e Use a 10,000-foot grid tile
for whole state
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PAMAP Lidar Acquisition




~4,000 feet altitude

Basics

Differential GPS control

Lidar — Light (laser)
Distancing and
Ranging

30° sweep angle

Up to 150,000 pulses per second
Multiple returns

Enough time one pulse to go out, all
returns back — before next pulse is out
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Lidar 1st and Last Return

15T stop from canopy
1ST STOP HITS LEAF,
LAST STOP HITS

Last stop from ground GROUND
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Pulse emission

first return

noretum

second retumn

third return

fourth retun
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e Lots of uses

e “Bare earth” or “last returns” model

e QOur lidar derived DEM is a 32-bit, floating
point GRID with 3.2-foot pixel resolution
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e Z elevation in range of 0.3 to 1.0 feet.

e Along with 1-foot pixel orthoimagery
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» 3.2-foot pixel, bare-earth, DEMs

» Classified Lidar LAS (point cloud) data
e GIS Break-line vector files

o 2-foot derived surface contour lines

o 1-foot pixel color orthoimagery
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» 1-foot pixel orthoimagery is ~ 250 MB/tile
 For state — LAS and DEMs ~2.5TB
e For state — Orthoimagery ~ 7.1 TB

How Much?
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came from various
Federal, State, and
Local sources...

...all public data.
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PENNSYLVANIA
SPATIAL DATA ACCESS

The Pennsylvania Geospatial Data Clearinghouse

Want the entire state?
Contact me or PASDA to make arrangements.
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http://www.pasda.psu.edu/

of 45° and never occurring sun azimuth of
315° (NW)

o Slope — the rate of maximum change in z-
value from cell to cell.

o Slope-shape Is a display schema of a
slope raster
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sin(Slope _rad) * cos(Azimuth_rad -
Aspect_rad) ) )

» slope_degrees = ATAN ( V ( [dz/dx]2 +
[dz/dy]2 ) ) * 57.29578
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e Without visual clues — sometimes cannot
tell high points from low points

* We are looking strictly at downward slope
angle
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Easy to create

Easy to display —
most important part

Easy to interpret
One grid to track

No right way, no
wrong way, but there
Is always the.....
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e Sept 1865 — 6,000 Bbl/day, 15,000 people
e Jan 1866 — 4,000 people

e 1870 — population 281

e 1879 — town sold for $4.37

pennsylvania
www.dcnr.state.pa.us/topogeo B o OF CONSERVATION



1a

DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES

c
©
3
2
=
c
v
Q

Pithole City in its heyday.

www.dcnr.state.pa.us/topogeo




pennsylvania
www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES




'h'! d.h" hﬂ_‘ji

'”FH Wil v

pennsylvania
www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES



pennsylvania
www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES




w pennsylvania

DEPARTMENT OF CONSERVATION
www.dcnr.state.pa.us/topogeo P DEPARTMENT OF CONSERV.




s “

VrS|tor Cen{er

pennsylvania

DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

www.dcnr.state.pa.us/topogeo



e

i

or.

Y

Lol

=




www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES



=
@]
=
<
[a el
w
w
=
o)
o
[T
(@]
T
=
L
=
T
cc
=
w
(m]

AND NATURAL RESOURCES

1T

!

Sant

us/topogeo

pa

dcnr.state.

WWWwW




U mﬁ@us;ﬁﬁd‘ste@és; s s R
County, PA AT Stk )

- £ ]
4 ! g

|1’)r INSERVATION
AND NATURAL RESOURCES



"ﬁ pennsylvania

www.dcnr.state.pa.us/topogeo Py oARTMENT OF CONSERVATION




pennsylvania
www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES




pennsylvama
www.dcnr.state.pa.us/topogeo DEPARTMENT OF CONSERVATION

AND NATURAL RESOURCES




s

L
-




pennsylvania

DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

www.dcnr.state.pa.us/topogeo



Pine Grove Iron Furnace
1770 to 1892 -



k

-II-.-———__—J A

DEPARTMENT OF CONSERVATION
AND NATURAL RESOURCES

Limestone =
| §

“Pig Iron”

“sow” and f‘piglets”—
www.dcnr.state.pa.us/topogeo




upper two layers
laid on
horizontally

—centerpole and chimney

MOUND -10 to |4
feet high

", ! -
- =Y,
N

o \‘\\\\jf: N A
H %$§ﬁ;5?fi

W aN\— airtight covering

stacked bk of leaves,earth
verticall AT RN d '
y . \ \%.,\\%}\ and sod
foot AFTINEA
— \ R NET ~
= \ A\ ~
e, “3“‘!‘. ~“\\é‘;" ““h:\
7, ,l) / (/ . \?A\.\".ﬁ\\\i}.‘t{‘ ~ N - N
' \\\\ | \‘\‘ i L',\"' BRI
Q9 I -7 1y
\\ \“‘-. ~ ~ .. — - p— - R —— — // .I--/ !
- =~ —_ = T A
HEARTH-30to 40 ~ iz -~ -~ = _,.-".‘..':__:._: Sz ”

Figure 38. Sketch of a charcoal pit where timbers cut into 4-foot
lengths are piled and "coaled." Charcoal produced in this
manner was used as fuel for furnaces and forges of the area
(Way, 1986, Figure 6-3, p. 12). _
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Riddle me this — Can we
locate old abandoned wells?
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Plate XXIII. Panorama of McKeesport gas field taken when the gas boom was at its peak. This is the southern part of the field at Versailles. Seen from across Youghiogheny River. —

Versailles from across the Youghiogheny River, April 1920.
South end of McKeesport gas field.
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HENRY M. HOYT
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No. 101.
CAN AOT

{ Regnlatjng the moda of pluggiu_r,- abandnned oil wells, and provid-
: EiL ing a penalty for the violaﬁon zhemor

. Sncrro'-' 1. Be it amxcted :ﬁc, That whenever -my well
© shall have been put down for the purpose of exploring for
- and producing oil, upon abandoning or ceasing to operate

the same, the owner or operator shall, for the purpose of ex-

cluding all fresh water from the oil- 'b(m ing rock and before
.-'dmmng the casing, 4l up the well with smld or rock sedi-
ment to the depth ol at least twenty feet above'the third
_sand or oil-bearing rock, and drive a round, seasoned, wooden
: 5--plug at least two feet in length, equal m dlametel to the
i 'dmmeﬁer of the well below the casing, to a point at least
~ five feet below the bottom of the casmg, and, immediately
~ after the drawing of the casing, shall drive a round wooden
plug into the well at the point just below where the lower
~end of the (_:asinfr shall have rested. which plug shall be at
~ least threc feet in length, tapering in form and to be of the
- same diameter at the {Iist'mce of elghteen inches from the

| “smafler end as the diameter of the well below the point at
~ which it is to be driven; after it has been properly driven

. shall ill in on top of same w1th sand or rocl-. sedtmem. to t.he
depth of at least five fect. :
SECTION 2. Any person who slm.ll uolate the prows;ons of

~ this act shall be liable to a penalty of two hundred dollars,

‘one half to be for the use of the informer and one half to the

 use of the school district in which such well may be sit-
uated, to be recovered as. dcbts of hke amount are by law -

 recoverable.

whose duty it may be to plug the same.
rioN 4. All ncts or parts of acts mcanswtent hcre“ |t!1
epealed. S

..The lﬂth d'l) of June A D IBB

ENRY M. HOY

and seventy-four: And provided Suriher, That the
ms of tlns a(.t shall not apply to cities of the first and =

- plugged.

SecrioN 3. Whenm er any owner or opemt.or alm.ll neglect

1se to comply with the provisions of this section one ™
'this act, the owner of, or operator upon any land adjoin-
i m that upml whieh snch abandoned well may be, may enter,
ossession of said abandoned weli and plug the samens o e
ided by this act, at the expense of the owner or opm s U R L

4 &

Well Plugging A
of 1881

Ahamianed ofl
wells to be
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View from Bald Eagle Nature Inn
Bald Eagle State Park
Howard, PA

Images by Mark Brown, Pennsylvania Geological Survey, 22-April-2013
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