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The following was presented at DMT'09
(May 10-13, 2009).

The contents are provisional and will be
superseded by a paper in the
DMT’09 Proceedings.

See also earlier Proceedings (1997-2008)
http://ngmdb.usgs.gov/info/dmt/




Lidar based DEM slope-shapes

— seeing through the canopy

homas G

DMT 2009
Morgantown, WV
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elevation model)
* Pixel resolution is 3.2 feet (~1 meter)
« 10,000-foot grid tile for whole state

* Flown in conjunction with high-resolution
full color aerial imagery (1-foot pixels)
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download from PASDA

 Lidar for entire state has been acquired,
but parts have not been processed (no $%)

* Actively engaged in seeking funding to
finish processing
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e Lots of uses

e We are interested in the “bare earth” or
“last returns” model

e Our lidar derived DEM is a 32-bit, floating
point GRID with 3.2-foot pixel resolution
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« BUT, take a good look....

* Detalls get lost in “bright sunlit” areas and
“dark shadow” areas
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e Can’t see everything at once

* Your “mind’s eye” inverts things

e Can’t remember which grid shows what or
where it you put it (us older people)

 Lots of disk space cost
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Moscow, ldaho

 Differs from a hillshade — slope, aspect,
sun azimuth, sun angle are used in an
algorithm to compute grayscale
“sun/shadow” values (0 — 256)

o Slope-shape is simply a slope grid
generated from a DEM
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Shickshinny_Poster_Slope_1.mxd - ArcMap - Arciafo
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Easy to create

 Easy to display — ]
most important part

e Easy to interpret

e One grid to track

* No right way, no
wrong way, but there
Is always the.....
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Input raster
| F:\Reference\LIDAR|Allegheny\DEM| 44001 350PAS_dem.tif

In ArcToolbox->
Spatial Analyst->
Surface->

Slope

ok | coel | Envionments... | <<ridered |

Output measurement
(optional)

Determines the measurement units

e DEGREE — The inclination of
slope will be calculated in
degrees.
also refene to as the percent
slope.

TodlHelp |

www.dcnr.state.pa.us/topogeo

ﬁ pennsylvania
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SI 0 p € Input surface: shick_dem
Output measurement:

Z Factor:

Qutput cell size:

Output raster: I <Temporary > D"'I

|TI Cancel |
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splay
 |Inverting the color

ramp helps, but not
enough contrast

www.dcnr.state.pa.us/topogeo

Values
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o Want to set the flat and nearly flat areas to

white and near-vertical to b

e Switch from a stretched dis
classified display

www.dcnr.state.pa.us/topogeo

ack

nlay to a
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Layer Properties

General | Source | Extent | Display Symbology | Fields | Joins & Relates |

pvmuﬂ:erwmﬂmnhmﬂodum

 Fields

Normalization:

' <None >

Value: I <VALUE> ;j

corors: |

Symbol_| Range | Label

[~ Show class breaks using cell values
™ Use hilshade effect ::vlz
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19.56144646 - 30.50259447  19.56144647 - 30,50259447
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Display NoData as |.|

[ ok ]| coxa |
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more divisions
across the bell
part of the
histogram

Classification

10000000

5000000+

ok
0

I™ Snap breaks to data yalues

™

21.13630867 42.272'61734 63.408192601 84.5452346!

Method:  [JERE Jend Count: 195312500
Minimum: 0
Classes:  [s = Mandimum: 84.54523468
T — Sum: 1,870,607,710
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Exclusion ... I Sampling ... ' Standard Deviation: 8.132969679
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Classification [2 @
- Classification

Method:  |Standard Deviation | Count: 195312500
Minimum: 0

Classes, 17 ~ | Interval Sige: Im Std Dev 'l Maximim: £84.54523468
— — Sum: 1,870,607,710
Mean: 9.577511474

Exclusiog Standard 8.132969679

IVCO A IIILVLCO opICAu

over the bell curve

Works well for
moderate to
moderately high
relief areas e ——

| 84,54523468

1 1 F -
1 |
2113630867 4227261734 63.40892601 84.5452346! II'
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Classification

Count 195312500
Minimum: 0
| ! :]" Maximum: 84,54523468
Sum: 1,870,607,710
Mean 9.577511474
Standard 8.132969679
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Layer Properties

General | Source | Extent | Display Symbology | Fields | Joins & Relates |
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" Shickshinny_Poster_Siope_1.mxd - ArcMap - Arcinfo
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Shickshinny Poster_Slope_1.mxd - ArcMap - Arcinfo
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* We lose the sense of “up and down”

« Without visual clues — we cannot tell high
points from low points
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neighbors.

» Aspect can be thought of as
the slope direction. The values

of the output raster will be the

compass direction of the
aspect.

« Setting azimuth divisions to
colors gives a visual indication
of direction.

www.dcnr.state.pa.us/topogeo

108 | 87
91 92
72 96

Aspect of elevation

[Flat {(-1)

M rorth (0-22.5)

[ Mortheast (22.5-67.5)
[JEast (67.5-112,5)

I southeast (112,5-157.5)
[ South (157.5-202.5)

B Southwest (202,5-247.5)
M West(247.5-292.5)

I Northwest (292,5-337.5)
M north (337.5-360)
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© Input raster | Aspect

© Output raster Denves aspect from a raster surface.
[ Aspect identifies the downslope
direction of the maximum rate of

change in value from each cell to its
neighbors, Aspect can be thought of |

as the slope direction. The values of
the output raster will be the compass
direction of the aspect.

[ ok ] coxel | Envrorments...| <<rderep ToolHeb |
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Gerwal | Source | Extent | Display  Symboiogy | Fieids | Jons & Relates |

I ,,"' hﬂ“ Draw raster grouping values into classes Ingort... |
East (67.5 \112.5) 255 255 0 e I
Southeast (1\2.5-157.5) 0 255 0 o o |
South (157.5 \202.5) 0 255255 2.8 Methout 23- 672
Southwest (202% — 247.5) 0 166 255 :g: z: m;u;gw
West (247.5 — 29%.5) 0 0 255 o TR R T .
Northwest (292.5 \337.5) 0 550 255 Fommaeane | L[ s
North (337.5 Q 999) 255 0 0
S O
Closing the North Point at 22.5° each
"'m pennsylvania
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