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Overview

This simple data and ArcGIS demonstration willstiate:
» The spatial distribution of GeoEarthScope LiDARadizmhaging the northern San
Andreas Fault that was recently delivered fromNla¢gional Center for Airborne
Laser Mapping (NCALM)
» The data types and formats that are currently abiglas GeoEarthScope LIDAR
data
* How to display and manipulate the data in ArcMag AncScene.

Data set overview

The GeoEarthScope Northern California LIDAR projectjuired high resolution
airborne laser swath mapping imagery along majoveataults as part of the EarthScope
Facility project funded by the National Science Raation (NSF). Between this project
and the previously conducted B4 project, also fdnoeNSF, the entire San Andreas
fault system has now been imaged with high resmtugirborne LIiDAR, along with

many other important geologic features. EarthSesended by NSF and conducted in
partnership with the USGS and NASA. GeoEarthScegedomponent of EarthScope
that includes the acquisition of aerial and sdgeiinagery and geochronology.
GeoEarthScope is managed at UNAVCO.

Data delivery scheme

We are receiving the data as its processing cosgpfedm the UC Berkeley arm of
NCALM. In this demonstration, we will play with tHétered and unfiltered 1km x 1km
ArcInfo grids @ 0.5m cell size and their shade@fehaps (NO overlap).

Due to Arclinfo file naming limitations, the gridemtain only the significant digits from
the lower left coordinate of their originating tiléor example, the ASCII tile named
“f571000_4130000.xyz” corresponds to the Arcinfevation grid named “fg571_4130"
and shaded relief map “fg571_4130shd”. Filteredratien grids are prefixed by “fg” and
the hillshades end in “shd”. Unfiltered elevatiaidg are prefixed by “ug” and the
hillshades end in “shd”

For all these data the projection is UTM Zone 10N, WGS34 ellipsoid heights.
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Data access

We assume that you know how to get into the Ge®@AR Workflow pages inside the
GEON Portal:

http://www.geongrid.org> “Enter the GEON Portal” -> Login (as guestregister) ->
Tools tab -> LiDAR.

Click on the GeoEarthScope Northern California A®Project (NoCAL) link.

%3 GEONGrid Portal - Mozilla Firefox

. =10/ x|
File  Edit View Hstory Bookmarks Tools Help

@ * B v @ (5] m | % hitpsjjportal.geongrid, el gridiphsrarc SdavaScrip

P Getting Started [ Lakest Headlines

GE QN p— S oot T

| Search " myWorkbench \\ Register |I Tools \1 GEOM Forums I\ UserProfile |‘ Administration | PI Are || fGrid “ SYNSEIS “

]

LiDAR \1 Paleolntegration |
Home SYNSEIS LIDAR. Gravity and Magnetics  Paleolntegration

Lidar application (=]
Lidar Datasets LiDAR / ALSM Data Processing with GEON Cyberinfrastructure
NSAF
ME. Rainier welcome to the GEGN LIDAR / ALSM processing page. This site is a proof of concept implementation of an end-to-end system far
ECcSz the distribution and processing (DEM generation) of LIDAR / ALSM point cloud data. This tool capitalizes on eyberinfrastructure
e developed by GEON as part of its effart to develop information technolagy for the Geosciences. The goal of this project is to provide

& web-based toolset that can democratize access to these rich and computationally challenging data sets. Please note that these
pages are actively under development and therefore may experience outages and poor perfarmance. If you have problems or
suggestions for improvement, we encourage you to cantact us.

MNoCAL GeoEarthScope

LiDAR Utilities

My LiDAR Jobs

My Jobs Submission Info
GEOM LiDAR Forurm
GLW Users Guide (pdf) Status updated on Sun Apr 06 21:47:00 POT 2008

Lidar Status Updates
LiDAR System Status Normal

LiDAR Main Page Please select a data set:
'?| Northern San Andreas Fault (NSAF), CA

2| west Rainier Seismic Zone, WA

7| Fault systems in the Eastern Califarnia Shear Zone (ECSZ),
(2| B4: Southern San Andreas Fault
2| GenEarthScope Northern California LIDAR Project (NoCALY

All Users Jobs
Lidar Iobs Statistics

https:/fportal.g id, ereior T action=lidarNCALBcid: larframeportlet
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The interactive map shown below permits users tonftoad 1 knf filtered ("bare earth,”
fg*) and unfiltered (ug*) 0.5 m resolution digitelevation models in Arc Binary grid
format. The dataset extent is shown on the magkmwypolygons. There is a download
"button" for each 1 kitile in the dataset. You will need to zoom inte #rea of interest
to see all of the buttons. To navigate, use thedstal GoogleMaps + to zoom in, - to
zoom out, the arrows to pan, or just grab the imagean.

EEG 3

P+ [<]
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Zoom in to the area of interest. When you are ggttiose, the center points of the tiles
will appear. To download a DEM click the button d@hdn select the link that appears in
the pop-up window. The DEMs are delivered in zippethives for download.

o[8[ arid5s2_4121 i
GeoEarthScope Morthern California LIDAR data download.

| Fooin

“ -)*(— =

o Tile Mame: grid5a2_4121
i Tile lawer left »: 582000
Tile lower left y: 4121000

Dataset coordinate system: WG5S 1984 UTHM Zone 10N

To download this tile click the following LIRL:
bttt ffcordillera la.asu.edu, B080/MNoCaL/MapServlet?mapid=582_4121 07_088.zip

Ay { HjN|m|m|mjm 1
= ) : o .I. .I. i Gambﬂan. _‘_‘T‘L |
L [z —Am][=]n]= Fark,-'y | ,,_“—-.,_q__ ==
& X &-—
s?:% 000 Za .“»}
. LA L et
< &
?
i B L
¢ o (
’ : el u
1 o]
- O
L
O

ooening 562 412120
arth g i
UNAVCO , g
:o which is & WinZip Fils
from: httpifjcordilera.la, asu.edu

www.earthscope.org - What should Firefox do with this Fle? -

O Open with
Thank you for your download request. A zip file containing the LIDAR data you have =
T ed will start downloading automatically within a few seconds. i

‘WinZip Executable (default) ﬂ

I Do this autamatically for fles fke this fram niow an.
Ifthe download Eails to load automatically, please click the following link:
Download Data

Flease address questions and data aceess issues to Chris Cresby (chris.crosby@asu.edi) |

*Note that in places, a second set of tiles magalable for a given location (the area
was flown twice). They will have a flight numberpgmded to their name
(583_412007_088zip).
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In this demo, download and unzip 4 adjacent tiles.

(lssz_4119
(lsa3_4119
(53 4120

55z 4120
582 4119
583 4119
583 4120
582 4120

Simple data processing in ArcMap

Loading the files

Launch ArcMap (Programs->ArcGIS->ArcMap)
% Untitled - ArcMap - ArcInfo

J File Edit Yiew Insert Selection Tools Window Help
| DEE&| & @ @BX|o |0 ERAr oL Y=l } Toolbar

& WA/

Add data ARC catalog  ARC toobox

Push theAdd data button and the following window will open. Use t@ennect to
folder button to browse to the location where you sathedunzipped) data. When you
press OK, you will see the folder that contains@ieM file in the 'Add data” window.
Double-click it, select the file and add it.
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Add Data ] x|

Lookin [© Catis <] 2| calsel] [ miss|
Fa [\ Search Results

@ P:\DEMs (g Toolboxes

i@ 2:\Geomorph class|36497336

@ 7:\Geomorph class\NED_40780516 Connect to folder

| Database Connections

Address Locators

&l Coordinate Systems
=I5 Servers

m Scalar References

Name: | Add
Show of type: | Datasets and Layers [*.ly) | Cancel

Shift click to add more than one:

=
Lookiin |3 582_4113 | o colseled| =

| Type |
Raster Dataset

Raster Dataset

Mame: [fa582_4119; ug5E2_4119 Add

Shaw of ype: IDatasets and Layers [*.lyr] =l Cancel |
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And the DEM is in ArcMap!

% untitled - ArcMap - ArcInfo I =10ix]

J File Edit VYiew Insert Selection Tools Window Help |
J D= §| il B x | LR 2 ‘ 1:8.550 | ”Q‘ & B g D|\‘? I LIDAR Data Herdler “ Editor * | > ‘I > Tasl [
|BRB|ZEC0 | BF | E|gH]

J Georeferentng | Laper: [fo5az_4113 R A= ” 30 Anlyst * | Layst: {8 fosez_a119 Tl B yer L E L | P

| spatal st = | Laver: [fa52 4119 =l B |

x

(wprBorc el t@3uO0

ER=] Layers

Value
High : 829,847

ILDW + 669,606

Yalue
High : 864.219

Lows : 670.714

=
Dizplay Sm,m:al Sele:linnl ﬁ o I bI_

Jgrawingv *G}‘D'A'E“iﬂmia\ ;IITD j B I g|év - iva‘

[ [582953.409 4120045 455 Meters S

Load the rest and move them up and down the leftiaw so that all of the unfiltered are
above all of the filtered.

% Untitled - ArcMap - Arclnfo =181}

e A oen e e o S ‘
DEES[) B BX|» o |$[Em = [24] & @ 6 0N | omvaarder » | e~ [ 2|2 v G =l ElFAdEE
B@EEED DR EE |

ot = | Lyes [ G218 Oy D] wada e [P Flpserzol @@

spatelanabyst > | Lavee [l ats ] e ‘

B £ Layers
B B ugse_stz0
valie
igh : 766,544

o

Low ; 368,71
B B ugse3_s119
value
High' 844,202

Low ; 460,669
B @ ugssz_120
value
High': 798,241

Vale
High': 864,219

ILaw 670714

B fgss320
value

[“prB3oronttesn

Hih': 720.738

B W fgse3 4119
value
Hgh': 795,762

ILaw 460,451

B W fgssz 4120
value
High' 762,393

B W fosez 4119
vale
Hioh 829,847

Display | Source | Selection Jam|audl |>|L
[ owna~ K @0~ A~ = [Gam St =l 8z ulAx B dv o -]
A start| | EMicrosoft Outlo... | €9 inbox for arrom... | (3 4 Windows Ex... -] @ Ramés lists - .| @) GEonirid portal.. | &) Dovioads | & cssiosoec... | 1 webst % | |x » [@ arc. | |« s
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Mosaicking the files

You do not have to do this, but it makes thingsegalty more convenient. Just be
careful that the more tiles that you mosaic, tlggeér the result will become. The
mosaicking tool is accessible in the ArcToolboxckCbn the little red box on the

toolbar, and then on the little +s in front of D&Management Tools->Raster->Mosaic To
New Raster.

e frerorb = Double click on Mosaic To New Raster.
[yl Rulnlinluks ‘

I}Ja 30 Analyst Tools

Ea Analysis Tools

Ea Cartography Toals

Ea Conversion Tools

-8 Coverage Tools

F}a Diata Management Tools

LEI% Diata Compatison

EI& Database

L?J% Discannected Editing

EI& Distributed Geodatabase

E!% Damains

EI& Feature Class

m% Features & OubpU Lacation

L?J% Fields |

LT-_‘% File Geodatabase & Raster dataset name with extension

L?J% General | 3

El% Generalization 0K | Cancel | Envirohments. ‘ Shaw Help > |

L?J% Indexes

EI& Jains

E& Lavers and TableWiews i L .

- & Projections and Transfarmatians Click on the downward pointing triangle and

7 ﬁﬁisfgd e highlight one at at time the files you want to
B Batch Buld Pyramids mosaic (all of the unfiltered—ug* for now).

3 Batch Calculate Statistics =

i Build Pyramids £ ugsE3_

}" Build Raster Attribute Table il Eg::i::fg

Lo Caloulate Statistics = FgSE3 4120

}‘, clip -~ fg583_4119

H 3 & fg5&z_4120

}" Composite Bands = FaSE 4118

i Copy Raster

}" Copy Raster Catalog Items

}*’ Create Ortho Corrected Paster O

}" Create Pan-sharpened Raster Da

}*’ Create Random Raster

i #P Create Raster Catalog

}" Create Raster Dataset

i P Delete Colarmap += Mosaic To New Raster

}" Dielete Raster Attribute Table

i % Delete Raster Catalog Tkems i””“t Rasters

}" et Raster Properties

** Mosaic To New Raster

4 Input Rasters

L

le |2 % |+ [&]

&

=
#
x|
kil
4

i < ughd_4120
i Zugha3 4119
:(,-a Mosaic Ta Mew Rasker £ ughaz_4120

AR | ZughB_ 4119
esample
g Workspace To Raster Catalog
}" Workspace To Raster Dataset
E]—-% Relationship Classes
-8 subtypes
E]—-% Table & Output Locstion
-8 Topology [
[]--% Versions & Raster dataset name with extension
e desst e uih xtensn
-85 Workspace
[]..a Geocoding Tools — oK Cancel Enviranments. ‘ Show Help > ‘
E}% Geostatistical Analyst Tools
[]--a Linear Referencing Tools

Gl-&5 Metwork Analyst Tools =
o7 | ¥

Favorites Ilndex |-Search| Fiesultsl

[&]

v
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After the files are identified, then click on outpocation and make a new directory (in
this case Mosaics), and then click Add.

Qutput Location

Look it |@ E- j E ;,| |_|| e
_552_4119 CAPKF+Chalameb

_Jsaz_41z0 ([ tien_shan

2583_4119

_1583_4120

| DESKTOP_deskkop

_ETH_aIS
_IETHIOPIA
_Ifgmos

Mosaics

M ame: |New Falder add

Show ot twpe [l filers listed. | Cancel

Name the resulting mosaic (make sure that theditanis less than 13 characters long)..
Make sure that the Pixel_Type is 32_BIT_FLOAT. Yaaun leave all the other boxes
empty. You are ready to go so Push OK. A screehappear that gives you an
indication of progress.

= Untitled - ArcMap - ArcEditor hﬁ?ﬁhﬂiﬁm

| Ele Edit View Insert Selection Tool
Input Rasters

DEEdES SE T T I = D’x]
E =i r
. 583_4120
= £* Layers AR
s < ughid 4119
g

ugsa2_4120
ugsa2_4119
FgS83_4120
Fo583_4119
Fos8z_4120
fgs82_4119

#|

2 ugha2_4120 f_i
41189 ZugsEz_4a119 -
il

+

Qutput Location
] E:\Mosaics @1

Raster datasst name with extension
ug_mas

Coordinate system For the raster {optional)

1
Fixel type (optional)
|32 BIT_FLOAT |
Cellsize foptional}
turnber of bands
1
Mosaic Method (optional)
|LasT ks
Mosaic Calormap Mode {optional)
|FIRST Ea
Display - Selection ] |

| g > iy Js | -

Draping k = o i QK Cancel Environments.. Show Help »» ]

Display the properties of this layer 4121156.897 Meters
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You will see the resulting mosaic appear on thievgh the other rasters.

Do it again with the filtered data. Note that kc&led the little — next to the layers so we
could collapse the display for them. And, | cloleel toolbox.

= Untitled - ArcMap - ArcEditor

| File Edit View Insert Selection Tools ‘Window Help

D& ¢ BB | e | b [ SREAR T =il

=31

| v

= £F Layers

Tools [®]
# ug_mos
Fg_mos @ @
ugsa3_ 4120 i ma
ugsa3 4119
ugsaz 4120 o @
ugsa2_4119 e
fgSa3_4120 L
foS83_4119 (<L |
FaSa2_4120 :
Fgsa2_4119 k O
4 5
o F
==

! Ciisplay - Selection ] @O0 4 ] ! .r‘

| Drawng v K ) '-:‘;-‘HD'-A'ZE?H{@AIEI 0 -l B u Av &~ v =~

| [561806,226 4120552.83 Meters
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How to produce a hillshade map

* In order to produce the hillshade map, you wakkd use th&patial Analysttool. If
you can't find it in your tool bar: Go Miew => Toolbars and check th&patial
Analyst. Now you should find it in the toolbar

» Also, make sure that you have access to sonmeeddsentigExtensions Go toTools
=> Extensionsand check th8D Analyst andSpatial Analyst.

* Now open the pull-down mergpatial Analyst => Surface Analysis=> Hillshade
% Untitled - ArcMap - ArcEditor B@@

| Ble Edt Wiew Insert Selection Tnols Window Help

|ID@EE|F 2@ | oo &|lux SR N K? | spatisl analyst = | Laver: [ug mos - B
= e

x

= £F Layers

Cell Statistics. ..

Heighborhond Statistics...

+ FgB83_4120
+ M fgs3_4119
+ fgsaz_#120
# W Fgssz_4119

CUtFl. .,

a0 &0« |

A- = [@mm . S0 = Bz u|A- - 2o -

= Hopslz e @ Untitled - ArcMa,.. | () GeoEarthcapeDy.. |-, Arcratalog=Arc...

+ In the window that will open (figure next page)uycan choose the DENInput
surface) from which you want to produce the hillshade nilpe following
window gives you a couple of options:

o You may change thazimuth andAltitude of the 'sun’ that illuminates
the region

o Check theModel shadows$button

o You may exaggerate the elevations byzHactor -this is especially
helpful in flat, low-relief areas.

o TheOutput cell sizetells you the size (in m) of each cell; in our exde,
the 0.5 is the DEM spatial resolution of 50 cm pieel)

o You may want to save the hillshade m&@u{put raster)...
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T — iu!lﬂ

Elle Edit View Insert Selection Tools window Help

DEE& ¢ 28 | o b 11552 < if | &)@ D1 N2 spetislanalyst v | Laver [ugsez_eiz0 < B
= £F Layers 5 @y Raster ~ W‘; m]

Hillshade of ug_mos i ) Add Calormap @ Q
ug_mas & Batch Buid Pyramids

B Batch Calculate Statistics ing
- % Build Pyramids

UgSE3_4120

La5E3_4118 . #* Build Raster Attribute Tabls @
ugsaz_4120 k ) Calculate Statistics

&3 ugsE2_4119 A Hillshade -

¥ fgS83_4120 #* Composite Ba 5

& fgs6E3_4119 . ¥ Copy Raster

- Copy Raster Input surface. Teroe =
) Create Ortho
£ }' Create Pan-st
- #* Create Rand

P Create Rastey  Hlftde ’—45
o P Create Raster

5 Dt Colorn] ¥ Modsl shadows
A Delete Raster

7 . 1

4 Delate Raster B [—‘

et i e [ 05

o P Mosaic

Phamosdcroted Qe [Tewwan &

A Resample
“workspace T
+ @& Relationship <)
+ 8 Subtypes
+ g Table
+ &5 Topology =
- 8y versions
@y Workspace
+- i Geocoding Tools

+ & Geostatistical Analyst Toals
R R e %

% |
Display | Source Se\ect\onj Favorites | Index I Search Hesu\lsj am|an 4 I I ’J
| Drawing~ W Ol 4| O~ A~ (% |[6)anial v] 0 ~ B 7 U A &~ d~ »~

fgsez_4120
fgsez_4118

Hzimuth: ek

—_— - -
' start [ = opsl (e #_Untkled - ArcMap - Ar... | ) GepEar

= Untitled - ArcMap - ArcEditor

Fil= Edit Yiew Insert Selection Tools ‘window Help

DEES[ v 8 o ium o] | SBO|R | s Lo o B

BE e

+ ot

4 B Hilshade of fg, mos ® e
ug_rmas :: ::
Fg_mos

# M ugsa3 4120 O @

= UgSE3_4119
ugS82_4120 -
ugsEz_4119 &
fgs83_4120 -

# M Fgsa3_4119 kO

® fgs82_4120 ®

+ fose2_4119 L

@ 7

Display Selestion | anan

Drawng v R0 ad | O AT oOs

Alternate between the unfiltered and filtered (‘oaarth”) DEMS by clicking on the
Hillshade of ug_mos and then turning on and off theillshade of g_mos Layer which
should be above it.
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Raster math: subtracting the filtered DEM from the unfiltered
DEM to make a canopy height map

One of the powerful capabilities of ArcMap with pest to raster data is performing
mathematical and Boolean operations on the gnidthi$ case, we will subtract the
filtered or bare earth DEM from the unfiltered deéectively it is the top of the canopy)

to produce a canopy height map.
Under Spatial Analyst (see above under Hillshag®euf have not gotten it going yet),
select Raster Calculator.

## Raster Calculator

Layers:

.Y E =

fg582_ 4113 = ¥ 8 9 <r | And
fghd2_4120
fghEa_41119 ! 4 ] G ¥ r= Or
fgha3_ 4120

Hillzhade of fg_mos
Hillzhade of ug_mos
ug_mos "

< | 3 + 1] . [ ] Mot

1 2 3 £ 4= Har

[ng_mos] - [fg_tmos]

About Building E:-:pressiu:uns| Evaluate | Cancel | £ |

Click onug_mos then click the- sign, then click thég_mosand puslevaluate.
The result will be a layer on the left call€dlculation.
ArcEditor B@@

| Ele Edit Wiew Inssrt Selection Tools Window Help

= = = =@ | a & ([ v| | o | & @ 0| K2 | spatisianayst v | Laver [upsa 120 - B I

% Untitled - ArcM

*
+ B ugsa3_s119
# ugsaz_4120
* B ugsez_4119
# fasa3_4120
+ B fos83_4119
# fasa2_4120
+ B fosaz_4119

Lel

13

_Display [ Source | Setectin | enian 4
| prawing v R dA O A v % o ae it sl Bz u Av Ay v o~

| 51692 453 +120426.302 Meters
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You can make it permanent by right clicking oraitd then selectinData->Make
Permanent.

Untitled - ArcMap - ArcEditor

| File Edit View Insert Selection Tools ‘Window Help

DEE&E @By | e | |free v |2 & 8 T K2 | spetisl aralys v | Laver [ugSaz 4120 | B
-I: = = 1] ;
= £F Layers
Copy OB
1 ¥ Remove el
I| Cpen Atribute Table am O
# [ Hils Joins and Relates » ‘ (=
Hills —= 1/
¥ ug_ @ Zoom To Layer 1 k|
Fa_r & B
ugs s kO
ugs @ Zoom To Raster Resolution M -
ugs Wisible Scale Range 3 =
95 o F
=R

Save fis Layer File, ., Export Data. ..

Fast Properties...

Wiew Metadata,.,

Diizplay - Selection] a0 4! i;{:‘
: O~ A~ = [0 =l B u Ax H~ _Fr =~

Save this layer as a permanent dataset I 61515.094 4120667264 Meters

| Drawing > k

Save it to the Mosaic directory and namesihopy.

Make Calculation Permanen

Laak. in: |C| Mozaics j H ;.'}| |_|| i
fg_rmos
ug_mas

Save as bype: |ESHI GRID ﬂ Cancel
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Remove theCalculation from the Layers (right click and select Remove] #ren add
the Canopy raster. Give th€anopy a different color map by right clicking and selegt
Properties->Symbology tab. Choose a different, probably greenish, CBlamp. Then
push ok.

Layer Properties

Generafl SourCE'I E:-ttentl Display.  Swmbaolagy | Fields I Joing & Relates
Shows
lCIassiFied | Draw raster stretching values along a color ramp Impart... !
Al
Color Yalue  Label
79279419 High ; 79,279419
HEI555F [ Low 1 -9.695557
[ Display Background Yalue: I 0 as 'vI =
I Use hillshade effect = I 1 Display MoData as ,I
i~ Stretch
Type: iStandard Deviations _:J Histograms. .. I
ni | Z [ Invert
ol
ok, I Cancel | Apply |

*= Untitled - ArcMap - ArcEditor

| File Edit View Insert Eelecl'i.nn Tools ‘Window Help |
IDEESE L =@ o o & <] &S O N2 soatalnast v | Laver [ugfez 120 ER - |
i x 7
= £ Layers
@a
alue |
High : 79.279419 ue o
Low : -9.595557 @
# [ Hillshade of ug_mos
=l Hillshade of fa_mos ‘ »
# O ug_mas &g
# O fg_mos .
# O ugsss_4120 kO
= [ ugsas_ 41189 o
= O ugsez_4120 [
# O ugssz 4113 L F
# O fg5a3_4120 o=
# O fg583_4119
# [ Fgsa2_4120
# O fgs82_4119
Display Selection 20|20 4 | ’|_
| Drawing ~ k@& O A% o ~[ B ruAr & S o~

| |582413.206 4119930.189 Meters
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An interesting effect can be achieved by displayirgycanopy semi-transparently over
the filtered hillshade. It can also be nice onabghe unfiltered hillshade.

Layer. Properties

Generall Sourcel Extent Display |Symb0|og_l,l| Fields I Joins&HelalesI

[~ Show Map Tips (uses primary display Field)

[~ Display raster resolution in table of contents
[ &llow interactive display For EFFects toolbar
Resample during display using:

INearest Meighbar (Far discrete daka) ;I

| Srthorectification using elevation

I U (% Constant elevation: ID

Brightness: o %
I >  DEM I@Hillshade of ug_mos j @l
I 50 %

Conkrast:

Transparency:

Elewation adjustment

Z factor:
Display Quality ————————

|1
_ 7 offset; ID

Coarse  Medium Mormal
[ T T T R T B R B ||J GEDi_d: |7

0k I Cancel | Apply |

*= Untitled - ArcMap - ArcEditor

i
DeHd&

| File Edit View Inssrt 5&Iacti‘an Tools Window Help |

& X e o |i1:14,252 - s | & SO e ‘ Spatial aralyst > | Laver: [ugha3 4120 x| B |
x =
i
® e
High : 79.279419 ax o2
Low ; -8.695557 EUR"
# [ Hillshade of ug_mos
=] Hillshade of fg_mos -
= O ug_mos ‘H o
= O Fg_mos
# O ug583_4120 (Y
# O ugs83_4119 e
# 0 ugssz_4120 ),
# [ ugsgz_4119 ol 2
# O fgss3_d120
# O fg583_4119
= [ fosaz_41z0
# O fgssz_4119
Diisplay Selection 2020 4] | >J_

_| Drawing * k i ‘E—j‘ [~ A » (= |I@Ana\

| 581511.321 4120628.302 Meters
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One detail to consider is that some of the can@byes are negative and the lowermost
part of the canopy is probably bushes and whalrwtlisplay the canopy down to let’s
say 2 meters height, do the following. Right claktheCanopy layer and select
Properties->Symbol ogy tab.

Then Show Classified on the right.

Choose 8 classes.

Set the color ramp.

Layer Properties

General] Su:uuru:e] E:-:tent] Display  Symbology l Fields ] Joins & Relates

Show:
Draw raster grouping values into classes Import. ..
Strekched
Fields Classification
Yalue: | J Matural Breaks {Jenks)
Mormalizakion: | J lasses: |3
ColorRam: | T -
Symbiol | Range | Label | ~

4.939145221 - 11.58865321 4.959145222 - 11,58865321
11.58865321 - 1752031824 11.58865322 - 1752031824
- 17.52031324 - 23.45195323 17.52031825 - 23.45195323
- 2345195328 - 29.7325693 2345195329 - 29.7325693

- 29, 7325698 - 37.02992073 29,73256981 - 3705992073
I -7 15997073 - 4543403605 370599074 - 454534056005

[ sShow class breaks using cell values Display MoData as

[ Use hillshade effeck

L.

(] | Cancel | Apply |
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Click on Classify. Change the first break valud tor 2 meters. Move the others around
if you want.

Classification
— Classification Classification Statiskic
Method:  [manual = Count: 11956177
. Minirnurmn: -9.695556641
Gassess [0 | Masimum: 79.27941895
e Sum: 205,000,183.1
Mean: 1714596423
Exclusion ... | Sampling ... | Standard Deviation: 11.90769626
Columns: 100 == I~ Show Std, Dev. [~ show Mean
o 5 o8 & B B3 5 Break Values o
200000 5 B 2 8 2 3 & = -
= B8 = 8 @ 2 3 |
4 o I Y Y B - [ 11.58865321
@ =l = @ 8 5 @ @ 17.52031824
2345198328
Ll 29,732569%
3705992073
45, 43403605
L 79.27941395
200000+
1]

T I T o]
-9.695556641 1254818726 34.79193115  57.035675058 702794184 _

™ snap breaks to data values 1052965 Elements in Class Cancel |
Then go back and double click on the color box éuritle symbol category for the first
level and make iNo Color.

demo - Archap ; ArcEditor

le Edit Wiew Insert ie\ect\.on Tools window Help

& |[i1e2s2 SNETAR L Nl 4 | Spatial fnalyst v | Laver: [uo5a3 4120

CE
DEE& ) R | w0~

=l £F Layers
=]
Value L :
ayer Properties
High : 79,273419 TE P
Genela\l Saurce! Ektentl Display  Symbology !Fields I Jo'ins&F!eIales'
Low : -9,695557
- Show
# [ Hilshade of ug_mos | Draw raster grouping values into classes Import. .. |
3] Hillshade of fg_mos Strokched
# O ug_mos ~Fields i Classificabion ————————————————
# O fg_mos Yalue: I-T.v‘f-"”[; - Manual ‘
# [ ugssd_a120 l
# [ ugses_4119 Marmalization: Classes: m Classify... -
# [0 ugsgz_ 4120 *v
B O o a9 oty [ - &7
# O fgs83_4120
= [ fgsa3_4114 Symbal_| Range Label &l
# [ Fg58z_4120 W
[ Fg5a2_4119 /‘ [ Ho Color | oot - 11.58865321
= B | 15322 - 1752031824 3
1825 - 23.45195328
8329 - 29.7325698 i |
5051 - 37,05992073
PM174 - 45.434N3A07 M

Display NoData as _'.:I
T eSO EEEE
ERECOO0IODOmMEEN

EEEENDEEEEER
NEEENENEEEEER | ool | oAb |
More Colors.., " P -

s ik

Diizplay - Selection:! lem =0 4 | ;r

‘Qrawmgv kd)af&!“jv A':E.l@mial Lilm .'_l BZ U A~ &viv;v|
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Arc Scene Demonstration

Viewing the Lidar data in a “3D” view can be astning and the viewer can often see

many features not evident just in the map viewusThwve will use the ArcScene program
available as part of the ArcGIS suite.

1) Quit ArcMap if you have not already and launch Arefse from Start->All
Programs->ArcGIS->ArcScene.

2) Click the plus symbol inside the yellow box to aaane data:

g% Untitled - ArcScene - ArcView
File Edit Wiew Selection Tools ‘Window Help

D& T E QL&D O N

A
3D Analyst = | T Add Data J

x

= Scene layers

3) Navigate to the location and add your Unfiltereddslic (4g_mos). .

Loak ir: ||:| tozaics j E §3| |—'| IE_= = gg|

M arne: | &dd
Show of pe: |S|:ene supported D atasets and Lapers ﬂ Cancel
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4) Right click onug_mos Layer in the Table of Contents at left and choose
Properties.

ik Untitled - ArcScene - ArcView

Dl Edt Yew elaction Took Window Hel
Dl & X ®
Dandyst v | Lajer fughe2 4121

@' Seene layers 3 ’7
B m_
v Eﬁ Copy

H X Bamove
Iuﬂkefmh

Jeires and Relbas ]
£ Zoom ToLayer

1
5) Choose th@ase Heightsab in the next screen. Click on the Obtain haidbit

layer from surface: and navigate to find the sar&®ICas you had just loaded (it

is going to be “draped” on itself. Pusipply. Note that you can come back to this
screen and click on tHeaster Resolutionto change the resolution of the
resulting image if you want to sharpen it (but visabtit for how much memory it
will cost you).

el | Sounce | Enteni | Ditplsy | Sierbologp | Pk | Join & Aelstes Bace Haigh | Randeing |
Hesghi
T Llew & coretand walie o expragsion s el haighiz o Ly

; 4

¥ bk hesghésfoslaperfrom susce

[CDecumerts st St artech Sthbina Desbiep DM b s Soncie 1 =] G

Rt Flecaucn
r

L Lbrst Corviprmen
B coreer1i0n |80ten A Bl hewibld o1 18 L) B BT [ - iy

Ot
A o olliel ting & covalant & expaEmen

il d :
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6) Choose th&kenderingtab. Click on thé&Shade areal features relative to the
scene’s light position Also, slide the bar foQuality enhancement for raster
imagesall the way to the right tbligh. You may get a warning about the

memory resources that this may require, but gocibed try it. Pusiok.
8 Untitled - ArcScene - ArcEditor. [BEET]

| Bl Edt vew Selection Tools Window Help
D& W EE QLD - QLA T RN OH
30 Analyst ~ | Laper [ug_mes - B s

igh : 364,219

ILDW 368.71

Display [ Source |

7) Change the color of the surface. Right clicklmaug_mos Layer in the Table of
Contents at left and chooBeoperties. Select th&symbologytab and change the
color ramp to a greenish one.

Layer. Properties gj

General] Source] Extent] Dizplay  Symbology ]Fields ] Joins&HeIates] Baze Heightsl Hendering]

Shova: ;
Classified Draw raster stretching walues along a color ramp Import. ..

e

Color Walue  Label

a64. 218811

368.709930 | Low : 369.709930

Colr L -

I Display Background Yalus: ( as *i -
I Use hilshade effect =~ Display MoData as .I

i Stretch - -
Type: 1Standard Deviations _:_1 Histograms. ..
11 Z I Invert
"
ak | Cancel
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g Untitled - ArcScene - ArcEditor

‘ File Edit View Selection Tools ‘Window Help

D& By b Aasn | ¢ - Q0O EIT@E Kk On
JgDAna\yst' iLa}'ET:lug_mns B

e

#F Scene layers
= ug_mos
Yalue
High : 864,219

Low : 368,71

Display -

D‘isp\ay the propetties of this layer

Repeat for the other files and try some other syogyo

8 The main navigation controls for ArcScene are mrttenu bar at the top:
S AL QLA NI

If &
\ T \ Zoom to the extent of
Par

Spin _Zoom in and out the data
interactively
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