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CARTOGRAPHY AND LIDAR

® LIDAR = LIDAR-DERIVED ELEVATION MODELS (MOSTLY BARE EARTH)

®* CARTOGRAPHER’S GOAL - TO CREATE SIMPLIFIED VERSIONS OF REALITY
® WITH LIDAR, DETAILS ARE ESSENTIAL

® SIMPLIFICATION WHILE RETAINING GREAT DETAIL IS CHALLENGING

® FOCUS ON ONE OR TWO VARIABLES — ELEVATION, TOPOGRAPHY

® CONTRAST IS KEY
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"AND SURFICIAL

ATURES
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SE of Belllin‘ghamﬂ- —Lidar









Fluted Topography

insula - Lidar

tsap Pen

Hood Canal and K
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- _VISUALIZING LANDSLIDES




VISUALIZING LANDSLIDES
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Greenwater Lakes landslide, 1:100,000-scale geologic unit




\ L ONSEE L A N
landslide, NE Pierce County - new mapping
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Greenwater Lakes







LIQUID SCULPTURE
— RIVERS AND TIDES
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RIVERS AND TIDES
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Sauk River channels
east of Glacier Peak
Lidar - DEM

nES




Sauk River channels e
east of Glacier Peak : P
Lidar - REM




Cowlitz River
channels - Photo



Cowlitz River
channels - Lidar



Cowlitz River
channels - Photo/Lidar






Quinault River channels -
Lidar







Willapa River,
South Bend
Lidar



FIRE AND ICE - VOLCANOES AND GLACIERS
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Mount Rainiér
Glaciers - Lidar e -



Mount
Rainier
Glaciers
Lidar
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GEOLOGIC CURIOSITIES — MYSTERIOUS
_ MOUNDS AND ICE-AGE FLOODS
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Cheney-Palouse Scabland Tract
Eastern Washingtoﬁ)
10-meter E)M







HILLSHADE TOOL /| ROTATE DATA FRAME

®* ROTATE DATA FRAME (@) TO AESTHETICALLY %
FRAME YOUR PROJECT — ADJUST SHADED

® Input raster

RELIEF TO MATCH ]
® Output raster
® HILLSHADE TOOL - DON’T JUST USE THE Ath:l
Zimu optiona
DEFAULTS!

R ——
® VERTICAL EXAGGERATION (Z FACTOR), .

(W] Mode! shadows (optional)

Z factor (optional
h

AZIMUTH, ALTITUDE

® SHADOW CHECK BOX

® LAYER MULTIPLE HILLSHADES— A GOOD COMBINATION FOR TERRAIN:
LAYER 1 — 3 X VERTICAL WITH SHADOWS AT 75% TRANSPARENT
LAYER 2 — DEFAULT HILLSHADE



o
PR 4

L R R P R

Wi
e AR L 5 *"L" oy 7 m fswul‘!:‘;(»l',ﬁ;l, 5 '

Mo S i’ L bl | subal g
; 1’ [ " v
.‘l ""‘d o o Y e e e e S e {
Y ""."p-p-w wwan Mok bl
J 'l " ~
¥ 4 e R R L e O e e '--»'. y

ll'1 e
LN )

ton' * 'no shadows
g iy gl e W léi»i&"

P.;

j\ . 143"’3“;'



If'w:‘i*nyu., 3

g---_i.\-_'..

LA L)
F“ o Tty i A 0

e

I A
P o " I s

of mgton W|th shado o
o By L B e o .g,;ﬁ?s«

-.,-..;;.,‘...n. :

.

“University,

>
oFr

$



RELATIVE ELEVATION MODELS (REM)

“DETRENDS”’ A RIVER SURFACE
CONVERTS RIVER SURFACE TO ““0”’ ELEVATION
ELEVATIONS OF ADJACENT LAND = HEIGHT ABOVE RIVER

MULTIPLE METHODS - USE POINT OR LINE DATA THAT POSSESS
ELEVATIONS CORRESPONDING TO THE RIVER’S SURFACE.

DATA ARE INTERPOLATED TO CREATE A NEW RASTER AND THEN
SUBTRACTED FROM THE ORIGINAL DEM TO CREATE THE REM.
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RELATIVE ELEVATION MODELS (REM)

DEM compared
to REM DEM

Both have
elevation color
range of 100
vertical feet

lower higher

elevation <€ » elevation

higher
elevation

e

lower elevatlon

¢

hlgher
elevation




REM RESOURCES AND METHODS:

® OLSON, P. L., LEGG, N. T., ABBE, T. B., REINHART, M. A.,
RADLOFF, J. K., 2014, A METHODOLOGY FOR DELINEATING
PLANNING-LEVEL CHANNEL MIGRATION ZONES: WASHINGTON STATE

DEPARTMENT OF ECOLOGY PUBLICATION NO. 14-06-025, 83P.
https://fortress.wa.gov/ecy/publications/documents/1406025.pdf

® POSTER - FLOODPLAIN VISUALIZATION USING LIDAR-DERIVED

RELATIVE ELEVATION MODELS
http://file.dnr.wa.gov/publications/ger presentations dmt 2016 coe.pdf
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https://fortress.wa.gov/ecy/publications/documents/1406025.pdf
http://file.dnr.wa.gov/publications/ger_presentations_dmt_2016_coe.pdf

SYMBOLOGY ELEVATION SETTINGS

General Source Key Metadata Extent Display Symbology

Show: 'Stretch values along a color ramp ~ E
Vector Field
Unique Values [ JUSE TIISTIduE ETTECT T T e R
Classified = A
Stretched Stretch
Discrete Color Type: Standard Deviations w Histograms
n: Invert
[] Apply Gamma Stretch: 1
Statistics
From Each Raster Dataset v
Statistics
Min : -3.401245117187¢
Max : 3383.8342285156
Mg 320.96009724292
Std Dev. : 439.70617337142 Save as XML...
I About symbology v

Cancel Apoh




SYMBOLOGY ELEVATION SETTINGS

General Source Key Metadata BExtent Display Symbology
Show:
[Vector Field
iunlque Values [ [JOSsETTmsrigue ETrect = 1 | Uiopidy Twoodwaos ‘ %

I Classified

Stretch

Discrete Color Type: Standard Deviations v Histograms
n. Invert

[ Apply Gamma Stretch: 1

Statistics
From Custom Settings (below) v

Statistics

Stretch values along a color ramp

Import...
Load XML...

i 320.96009724292 From Graphics

Std Dev. : 439.70617337142 Save as XML...

Al ymbology




SYMBOLOGY ELEVATION SETTINGS

® FOR RIVER VISUALIZATIONS — MONOCHROMATIC COLOR RAMP WITH
HIGH CONTRAST, |[E. DARK COLOR FADING TO WHITE

great for analysis >
not so great
for cartography

< more aesthetically
pleasing
easier to visually
interpret




BLENDING IMAGES

® CAN BE ACHIEVED IN ARCGIS —

-LAYERING WITH TRANSPARENCY

-IMAGE ANALYSIS FUNCTIONS
® PHOTOSHOP MORE EFFICIENT, DYNAMIC, AND FUN

-LAYER MASKS AND BLENDING MODES

® GEOGRAPHIC IMAGER




FUTU R E ® POINT CLOUD VISUALIZATION

®* MORE PERSPECTIVE VIEW

® ANIMATIONS
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