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LIDAR-derived DTMs for the
White Sands Dune Field (WSDF), NM
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Pairs of Source and Target Poinfts
(PSTP) on Sand Dune Slipfaces
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Flowchart for Measuring
Sand Dune Migration Rates

1st DEM from LiDAR data (24 January 2009) 2nd DEM from LiDAR data (6 June 2010)
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From DTM to Sliptace Centerlines

y DEM 01/24/2009 Il ; DEM 06/06/2010
L < (A) and (B): Digital
terrain models for
January 24, 2009 and
June 6, 2010. (C) and
(D): Slope rasters derived
from DEMSs. (E) and (F):
Binary rasters for slip
faces extracted from
DEM slopes by setfing
values between 30° and
35 to 1, and other
v values to 0. (G) and (H):
e i Vectorized centrelines
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Dune Migration Rates at Point Locations
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Dune Migration Rates at Point Locatic




Distribution of Dune Migration Rates
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Alluvial Fans in Death Valley, CA




DTM of South Fork Eel River, CA
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Comparison of DTMs derived from 90-m resolution
SRTM (A and D), 30-m resolution ASTER GDEM (B
and E), and 1-m resolution LIDAR-derived DEM (C

and F) for a watershed in the Sawtooth National
Forest, Idaho. : .
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Original DTM and shaded DTM obtained from
snow-on (A and C) and snow-off (B and D) LIDAR
data collected in the upper Jerez river basin, New
Mexico (USA).
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Topographic slope, aspect, and snow-depth distribution.
(A) slope; (B) aspect; (C) snow depth map; (D) classified
snow-depth map; (E) snow depth (red numbers) for box E in
(C); (F) snow depth (red text) for box F in (C).
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Classified snow depth map (left) and snow-on and
snow-off fopographic profiles (right). (A) Shnow-on
topographic profile; (B) snow-off topographic
orofile; (C) snow-depth profile derived from (A)
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Demo:

Semi-automated extraction of valleys and
Valley profiles from digital terrain models




Demo:

Python Add-in Toolbar

Workspace: C:/temp/t56

+ DEM: dem10 v Window Size: 11~ P-Length: 20 ~ P-Number: 5 v OK

File Edit View Navigate Code Refactor Run Tools VCS Window Help

ﬁp ValleyExtraction_addin.py

i-gnVaIIeyExtraction_addin.py i-'gp makeaddin.py

Q~ plyLine

P 1:Project

Tt J QL\ 'ﬁ;]; T E‘/H Y' Match Case Words Regex ? 15 matches
fields = ["SHAPE@"]
outputProfileString = ""
with arcpy.da.UpdateCursor ("long.shp", fields, None, spatial reference) as lineCursor:

for row in lineCursor:

= row[0]

n = cBox ("Polvline lenath: " 4+ str(plvlLine length), Infc ,

if plylLine.length >= inputRaster.meanCellWidth:

if proNumber ==
seglength = plylLing.length
oufputProfilestring = "crossl.xls"
else:
seglength = plyLine.length/ (proNumber-1)
outputProfileString = "crossl.xls to cross"™ + str(proNumber)

+ ".xls



Demo:

Flowchart

Get inputs from toolbar. Digitize start point Read DEM array input(x, y), and
Pa(i, j) and end point P,(i, j) on screen. 7| initialize output array: output(x, y) = 0.

Y

Move to Py(i, j), set Search for the lowest cell Py(i, j) around Pg(i, j) in the

output(i, j) = 1, and set W x W search window. Py(i, j) should be lower than
neighborhood size K x K (K = 3). Pa(i, j). If Py(i, j) is not found, set Py(i, j) = Pa(i, j).

Produce output array: output(x, y)

Search for the lowest cell P(i, j) around
Py(i, j) in the K x K window

Y

Mathematical morphological
processing (closing) of output(x, y)

K=K+2
until K ='W

Thinning of output(x, y)

Move to P(i, j):
Pb(il J) = PC(il ])
Y Vectorization of output(x, y) to

produce valley polyline
Y
@ Y

long.xls
N Generate longitudinal and cross g

: . . crossl...n.xls
profiles using valley polyline and DEM h
Connect cells between Py(i, j) and P((i, j) by setting Cross.shp

output(x, y) = 1 using Bresenham’s Line Algsrithm
Generate 100 random points along valley samples.shp ]
polyline for accuracy assessment

Distance between P((i, j) and P4(i, j) < W? A\

Set output(i, j) =1

Generate summary report results.txt]




Demo:

Output data

‘@@

cross1.xls
==|cross1.dbf
cross2.xls
==| cross2.dbf
cross3.xls
==l cross3.dbf
crossd.xls
= =| cross4.dbf

crossS.xls
==| crossd.dbf
@) crossb.xls
==| crossb.dbf
cross7.xls
==|cross/.dbf
@) cross8.xls
E=] cross8.dbf
long.xls

*Jlong.shp
| j results. b

.*)samples.shp
B thin.tif

N




Demo:

Python Add-in Toolbar

Workspace: C:/temp/t3 ~ DEM: safdem.tif v Window Size: 11~ P-Length: 25 ~ P-Number: 8 + Y% OK =
able Of Contents
; B | [
- = layers
- B3 C\temp\t3

- v E
®

= cross

= long

cross]

cross2

cross3
cross4
cross5
crossb
cross7
cross8
0 £ CG\temp\t3\
- O thintif
o
1
- 3 C:\Users\pdong\MyFiles\Programmint
=) [0 safhills




Demo:

Python Add-in Toolbar

Workspace: C:/temp/t3 ~ DEM: safdem.tif + Window Size: 11~ P-Length: 25 ~ P-Number: 8

= B CGtemp\t3

= O EhEE
®

= cross

=] long
e
cross]
cross2
cross3
cross4
cross3
crossb
cross?

cross8
= £ C\Users\pdong\MyFiles\Programmin¢
= safhills

Value
High: 254

Low:0




Demo:

Python Add-in Toolbar

Workspace: C:/temp/t3 ~ DEM: safdem.tif + Window Size: 11~ P-Length: 25 ~ P-Number: 8 + Y OK =
able Of Contents
c 8|4
/ Layers
= B3 C\temp\t3
= [0 samples
L]
= Cross
=] long
cross]
cross2
cross3
crossd
cross3
cross6
cross7
B cross8
= B C\temp\t3\
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i
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= O safhills
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Demo:

Python Add-in Toolbar

Workspace: C:/temp/t3 DEM: safdem.tif v Window Size: 11 ~ P-Length: 25 ~ P-Number 8 + % OK s
able Of Contents
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= samples
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Demo:

Summary file

2018-11-03 10:22:52.329000

Input DEM: C:\Users\pdong\MyFiles\Programming\ValleyProfile\Data\AOI2\deml®
DEM resolution: 1.0 m

Output folder: C:/temp/t57

Output valley raster: thin.tif

Output valley shapefile: long.shp

Output Excel file for longitudinal profile: long.xls

Output shapefile for cross profile(s): cross.shp

Output Excel file(s) for cross profile(s): crossl.xls to cross5.xls
Output shapefile for random samples: samples.shp

Mean Absolute Error (MAE) of long.shp: ©.5047 m

Root Mean Square Error (RMSE) of long.shp: ©.5302 m

NSSDA accuracy of long.shp: ©.9177 m

Processing time: 27.44 second(s).




