th 2011 Elevation Dat:

This guide provides instructions for the tasks listed below. All tasks can be carried out using the
Christmas Island GIS or the Cocos Island GIS by altering the instructions for your required dataset. If
you do not have the required plugins please refer to the ‘Installing Plugins in QGIS’ guide in the GIS.
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Viewing EIevation DY COIOU ............eiii it nre e 3
GENETALING CONOUIS ....eiiiiiitiiie ittt ettt ettt et e e skt e s et b et e e ekt e e e e e s b bt e e e nb b e e e s anbbe e e e abbeeeeannneas 9
GENEIALING SIOPES .....ieiiee ettt e et e e e b e e e s b et e e e b b et e e e b e e e e e b be e e e enre e e e e nres 13
Viewing @ GroUNd Profil@...........ooi ittt e 18
Calculating Average Ground Height from a Digital Elevation Model............ccccocoviiiiiiiiiniiee e, 26
Generating Vegetation Height StatiStiCS (ArCMaP) ......cueeiiiiiee et 30

Finding the Elevation of a Specific Location

1. Begin by launching a project from the ‘View spatial data’ page.

B

Cocos Keeling Islands GIS

View Data - Quantum GIS Projects

The links below start QuantumGIS projects (providing Quantum®lS is installed and you are viewing this in
Internet Explorer - if not, please see Getting started). The ability to zoom, pan, identify etc is available in all
projects. All projects have the 2011 orthophotography and 2012 cadastre added.

Metadata
Property Information Description of Project
Documents
Home Island Cadastre This project is focussed on Home Island and contains the lodged cadastre and
lodzed) infrastructure data.
West Island Cadastre This project is focussed on West Island and contains the cadastre and

infrastructure data.

3D Bathymetry

Cocos Cadastre History This project shows the cadastre (both cadastre and lodged) for Cocos Islands
from previous years.

Utilities Description of Project

All Utilities Data This view has the current utilities data. Excellent water resources data such as
galleries and pumps is available.

2. Pan and zoom to the area of interest.

7 Quantum GIS L.7.4-Wrodlaw - elevation - .

File Edit View Layer Settings Plugins Database Vector Raster Help
TrEd o RRPPRURP IS 7a 8o pad [JARAKXKA
CRLZBVEPLUOK N —PREe P f-aZmg- PRIR/

Layers =] e
S \t_ Contours 0.5m § Atoll : :

4

E| x \;jf\ Contours 0.5m N Keeling

O % @ Orthophoto 2011 § Atoll
B % A Orthophoto 2011 N Keeling
B _ Cocos Digital Elevation M...

35
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Using the 2011 Elevation Data

3. Click on the Digital Elevation Model layer in the list on the left. Note that the layers listed will
vary between projects although the Digital Elevation Model will always be at the end of the list.

4. Next click the identify button

0 Quantum GIS 1.7.4-Wroclaw - Elevation Data

Fil= Edit “iew Laver 3Settings  Plugine Database Wector Rasker  Help
Jmdddc RRPPLFURPAS
BRarRAec Lro]ieao

ORZBEE" LADK W=F3hoe w
Lavers
=8 : '&\ Contours 0.5m S Atoll

5. Click anywhere on the map to find the elevation at that point. The elevation, in meters, will be
shown as the ‘Band 1’ value in the Identify Results window. You can click a new location
without having to close the ‘Identify Results’ window.

7 Quantum GIS 1.7.4-Wrodiaw - elevation -Elﬂl— =

File Edit View Layer Settings Plugins Database Vector Raster Help
T REdSS RRPERPURP IS 7ol aQARRAQLR PO
OCRUBFVERPALAOK W —P® ua

Layers
B % \_ Contours 0.5m § Atoll

=B \\{ Contours 0.5m N Keeling %8 3 ( .7l Identify Results @lﬂ]
: . .

600
f 1 degrees

E-% i Orthophoto 2011 S Atoll -

=8 A Orthophoto 2011 N Keeling o =0 Cocos Digital Elevation Mode
- 0 Raster

& (Derived)

" Bandl 0826383

B3¢ Cocos Digital Elevation M...

Render || EPSG4225

][ coordinate: | 271338 8659480 |[scate | 1673211887

I
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Using the 2011 Elevation Data

Viewing Elevation by Colour

1. Begin by launching a project from the ‘View spatial data’ page.

-

Cocos Keeling Islands GIS

Home View Data - Quantum GIS Projects

Getting started The links below start QuantumGIS projects (providing Quantum®GIS is installed and you are viewing this in
Internet Explorer - if not, please see Getting started). The ahility to zoom, pan, identify etc is available in all
Fep i projects. All projects have the 2011 orthophotography and 2012 cadastre added.

Metadata

Property Information Description of Project
Documents
Home Island Cadastre This project is focussed on Home Island and contains the lodged cadastre and
AD Plans lodged) infrastructure data.
715 Online West Island Cadastre This project is focussed on West Island and contains the cadastre and

infrastructure data.

3D Bathymetry

Cocos Cadastre History This project shows the cadastre (both cadastre and lodged) for Cocos Islands
from previous years.

Utilities Description of Project

All Utilities Data This view has the current utilities data. Excellent water resources data such as
galleries and pumps is available.

2. Pan and zoom to the area of interest.

o raB[BRAIFRAQY
E- O R R U

3. Right click the Digital Elevation Model layer from the list on the left, then click Properties.

4 Quantum GIS I.TA—MW - elevation

File Edit View Layer Settings Plugins Database Vector Rastd
OWM2BdEYAu®K -

Layers
‘&i:‘ Contours 0.5m 5 Atoll

x ‘&i:‘ Contours 0.5m N Keeling

Orthophoto 2011 N Keeling

Cocos Digitphissees

‘vt Zoom to layer extent
Zoom to best scale (100%)
Stretch using current extent

Show in overview
& Remove
Set layer CRS
Set project CRS from layer
Properties
Rename
Add group
[ Expand all
[ Collapse all
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Using the 2011 Elevation Data
4. Under the ‘Style’ tab change the ‘Color map’ property to Colormap using the dropdown list.

-

-
iy Layer Properties - DEM_cocos_2011
Style .FF Transparency P54 colarmap ’t-, General L" Metadata 550 Pyramids [ ] Histogram

Rendeat as

® Single band gray () Three band calar Irvvert color map

Single band properties

Gray band | Band 1 -
Color map | Calarmap h
Gravscale
Pseudocalor
Freak Qut
iColormap B¢
® Custorn min | max valles Min | -0,472145 Max | 3,96045

-

-

() Use standard deviation

Mote: Minimum Maximum walues are estimates, user defined, or calculated From the current extent

Load min f max values from band Contrast enhancement

Estimate (Faster) Cutrent | Stretch To Minfas |'] = |
Actual (slower)

Default Mo Stretch
Current extent

Restore Defaulk Style Save s Default Load Stvle ... Save Skyle ...

Cancel Apphy Help

5. Next click on the Colormap tab.

#Z Layer Properties - Cocas Digital Elevation Model lilﬁ
& Style :F—_ Transparency \F1% Colormap ", General lo Metadata =" Pyramids U"~| Histogram
Color map .
Color interpolation Discrete =
Add entry Delete entry Sort Band1 |~ E]
Value Color Label |
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Using the 2011 Elevation Data
6. Click the ‘Load color map from file’ icon (in red below). A new window should pop-up.

& Style FF Transparency [ Colarmap '% General I@ Metadata ,i Pyramids Histagr arm

Color map

Calor inkerpolation Discrete |

add entry Delete entry Sork

Band1 |+ |j] |E|
|

Yalue Color Label

7. Within the new window navigate to one of the following folders (the first one if you are using
the Christmas Island GIS package and the second if you are using the Cocos Islands GIS):

\\CIGIS\height data\2011 LiDAR survey\digital elevation _model (Christmas Island)
\\CocosGlS\data\height data\digital elevation _model\ (Cocos Islands)

8. Select the DEM_colour_map.txt file and then click ‘Open’.

# Open file

@Uv| <« data » height_data » digital_elevation_models

Organize » Mew folder

& Downloads = Mame Date modified Type

= | Recent Places

= Libraries

 DEM_colour_map

6/06,/2012 1:31 PM Text Document

Type: Text Document

Size; 416 bytes

_i] Documents il
i Date modified: 6/06/2012 1:31 PM

! Music
k= Pictures
B videos

m

#& Homegroup

18 Computer
&, Local Disk (C:)
s RECOVERY (D)

m | k
5

Cancel |

1|

File name: | Texfile (o)

] |

[ Open

9. Now click OK in the ‘Layer Properties’ window.

10. Drag and drop the Digital Elevation Model layer to the top of the layer’s list and turn it on. It
may take some time for the colourmap to load. Colours will now displayed based on ground

elevation.
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Using the 2011 Elevation Data

File Edit
= 38 8 &
Layers

dem

EI ¥ cocos_mosaic_full_
EI x 'L-t‘ Contours 0.5m S Atoll

View Layer Settings

Plugins

Vector

- 8 K

Raster

PEPLRP QRAARTQ

Help

B

B % i Orthophoto 2011 § Atoll

B- % i Orthophoto 2011 N Keeling

x LT:\ Contours 0.5m N Keeling

11. To change the colour scheme and/or the height at which the colours change right click the
Digital Elevation Model layer from the list on the left, then click Properties.

12. Within the Colormap tab the following can be edited:

a. Number of colours displayed (by using the add and delete entry buttons).

b. The value at which the colours change and the associated colour (by double-clicking
on the colour or value).

c. Colour interpolation. Note that ‘Linear’ interpolation will give a smoother output.

13. Once you are happy with the settings, click the save button (shown in red below) and save

your settings as a text file. This can then be loaded each time you wish to colour the layer.

& Layer Properties - cocos_mosaic_full_dem w M
qﬁ” Style r_ Transparency Pfi{ Colormap \ General @ Metadata [, Pyramids .|_ Histogram
Color map -
Color interpolation Linear -
Add entry Delete entry Sort Band1 - |
| Color | Label |
Custom coler map entry
Custom celer map entry
Custom color map entry
Custom color map entry
Custom coler map entry
Custom color map entry
Custom color map entry
Custom coler map entry
Custom celer map entry
Generate new color map
MNumber of entries g % Classification mode Equal interval - Classify
Restore Default Style Save As Default Load Style ... Save Style ...
4
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Using the 2011 Elevation Data

Note: You can alter the transparency of the colourmap under the ‘Transparency’ tab in ‘Layer
Properties’.

One practical example where using a colourmap would be of use is in locating all low lying urban areas
on Home Island and highlighting them in a specific colour, as shown in the four images below.

,ﬂ Layer Properties - cocos_mosaic_full_dem - m
&y Style F Transparency [ Colormap '\ General @ Metadata /5 Pyramids ._| Histogram
Color map -
Color interpolation Discrete | =
Add entry Delete entry Sort Band1 |+
Value | Color | Label |

0.000000 Custom color map entry

+1,000000 _ Custom color map entry
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Using the 2011 Elevation Data

& Layer Properties - cocos_maosaic_full_dem - R J m
d Style E Transparency E Colormap '\ General Ia Metadata E,, Pyramids = Histogram
A L | | 1 |
Global fransparency Mo data value
e

-3.40282e+33
Mone 60%: Full

Custom transparency options

Transparency band Mot Set I
Transparent pixel list

Gray Percent Transparent |

-3.40282e+38 100.00

1
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Using the 2011 Elevation Data

Generating Contours

Contours of any interval can be generated for a specific area from the digital elevation model.

1. Begin by launching a project from the ‘View spatial data’ page.

I Anstrulia

spment and

Home View Data - Explore Mapping Projects

Getting started To view the Quantum GIS projects click on the respective title. To view a screen shot of the Quantum GIS project
click on the preview link.
View spatial data

e Suburban Areas Preview Description of Project

Rkt Drumsite Preview  Drumsite suburban area

ntents Incline Top Preview  Incline Top suburban area
Data dictionary Kampong Preview  Kampong suburban area
CaBipar Rocky Point Preview  Rocky Point suburban area
i Seaview Preview  Seaview surburban area
3D Bathymetry . ) ; i .
: k. L Silver City Preview  Silver City suburban area
Animated fly around : % ‘ . -

Silver City West Preview  Silver City West suburban area

2. Pan and zoom to the area of interest.

7 QoGS T7F py———

File Edit View Layer 5Settings Plugins Vector Raster Help

T RER S RRPPRPURP|IZIRAAARIAQLR PO

Leyers & 0
B- % ﬁ Cadastre L
El- % i CI 2011 Orthophotography

B %) Digital Elevation Model 2011

3. Ensure the Digital Elevation Model 2011 is turned on and the Orthophotograph layer is turned
off.

Layets
El » . Cadastre

C1 2011 Orthophotography
‘Digital Elevation Model 2011
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4.

Using the 2011 Elevation Data

In the top menu bar click Raster > Extraction > Clipper. The clipper tool should appear. If you

do not have the Raster menu, click Plugins > Manage Plugins and turn on the GdalTools

plugin from the list.

Quantum GIS 1.7.4-Wroclaw - Generating_Contours

File  Edit Database

1@ dd

View Lawer Settings  Plugins

= A

Layers

- RRE
T EL L NERINEY
ANPONBRIE

L)

| Rasker

Weckor

Help

Raster calculator ...

Pﬁ@

Projections L
Conversion L ) Bl Yy
Extraction L (= Contour
Analysis " | % Clipper =
Miscellaneous G ]
GdalTools setkings

E About GdalTools

Select the extent by drag on canvas
ar change the extent coordinakes

¥ | 564527750342
1 Z
¥ | G841519.45701

|-K Load into canvas when Finished |

| gdal_translate -a_nodata 0 -projwin 564527, 750342

95415819,45701 565135, 886395 8339236, 10554 -af GTiff
C:CIGIS height _dataz011_LIDAR_surveydigital_elewation_model

JDEM_CI_2011.4F G

¥ 565135.586395

¥ | B539230. 10534

| workareaDylan_WorkinglDocument_TestingDEM_Exkrack, b

Close

Help

5. The clipper tool can be used to extract a section of the digital elevation model which will be
used as the area over which to generate contours. From the ‘Input file’ dropdown list
(highlighted in orange below) select the DEM layer.

6. Click ‘Select’ in the ‘Output file’ line (in green) and select a folder and filename for this smaller
DEM to be saved to, ensuring the filename ends with .tif. Alternatively, you could copy and
paste the folder address from Windows Explorer, and type in the intended filename at the end.

7. Check the ‘No data value’ box (in blue).

8. Drag a box on the map around the area you are interested in. This will be the area over which
the contours will be generated.

9. Now check the ‘Load into canvas when finished’ box (in red), and click OK.

| -
& Ctipper B3
Inpuk file (rasker) | Digital Elevation Model 2011 v Select...
Cukput: File 'Ju:l:lmn_ar_nt:TE_:_sting_'gDEM_E?ctract.tiF Select. .,
¥ Modata value |0 =
Clipping mode
® Extent Mask layer
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Using the 2011 Elevation Data

10. Once processing is complete, click OK on the pop-up window and then click ‘Close’ in the
clipper tool. The DEM extract should appear as a new layer in the layer list.

Note: The DEM extract consists of a single grey tone. If you wish to see the height
differentiation in colour within this part of the map then right-click on the extract layer and then
click ‘Stretch using current extent’. Otherwise proceed to the next step.

P =
Z Finished

i ] Processing completed.

11. Turn the orthophotography layer back on in the layers list.
12. Next click Raster > Extraction > Contour in the top menu bar. The contour tool should appear.

i

J Quantum GIS 1.7.4-Wroclaw - Generating_Contours

File Edit “ew Layer Settings Plugins Database ‘“Yector || Raster || Help

TmEd&s ERRE
‘T TRELY TR I
AP ONBRBI N

Layers

&%/ [l DEM_Extract

E| x ﬁ Cadastre

il »{ C12011 Orthophotography

B % = Digital Elevation Model 2011

Raster calculator ...

Projections
Canversion

. Efia

PEF 7ada-Noe

Extraction

Analysis
Miscellaneaus

GdalTaols settings
8 sbout GdalTools

- Conkour

I [2)Q Q@R

B Clipper

@2 &

13. From the ‘Input file’ dropdown list at the top (highlighted in orange below) select the smaller
DEM layer that you just extracted, now a new layer.

14. Click ‘Select’ in the ‘Output file’ line (in green) and select a folder and filename for the contour
layer to be created. The contour tool will automatically put a .shp at the end of the filename.

15. Select your preferred contour interval (in blue). The default setting is 10.

16. Finally check the two boxes (in red) and then click OK.
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Using the 2011 Elevation Data

r..‘f Cnniuur \

Input file (raster) | DEM_Extract - Select. ..
Qukput direckary For contour lings (shapefile) H'l,Du:u:ument_Testing | Select, .,
10,00 e

Interval between contour lines

x| Attribute name
ELEY

If not provided, no elevation atkribute is attached.

|K Load into canvas when finished |

qgdal_conkour -a ELEY -i 10,0 | f
G fworkarea/Dvlan_Working/Document_Testing/DEM_Extract bif &
YworkarealDylan_Working)Document_Testing |

17. Once processing is complete a confirmation window will appear. Click OK and then close the
contour tool.

- 5
Z Finished

i J Processing completed.

18. A new contour layer should have appeared in the list of layers. You can now turn off the DEM
layers and the new contours will display over the backdrop of the orthophoto as shown below.
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Using the 2011 Elevation Data

Generat lope:

An area of a map can be selected for which to generate slopes. The initial steps are the same as the
Generating Contours guide but will be outlined again below.

1. Begin by launching a project from the ‘View spatial data’ page.

View Data - Explore Mapping Projects

Getting started To view the Quantum GIS projects click on the respective title. To view a screen shot of the Quantum GIS project
click on the preview link.
View spatial data

e Suburban Areas Preview Description of Project

Pacinnte Drumsite Preview  Drumsite suburban area

Disk contents Incline Top Preview  Incline Top suburban area

Data dictionary Kampong Preview  Kampong suburban area
CaBipar Rocky Point Preview  Rocky Point suburban area
i Seaview Preview  Seaview surburban area

3D Bathymetry . ) ; i .

: k. L Silver City Preview  Silver City suburban area
Animated fly around : % ‘ . -

Silver City West Preview  Silver City West suburban area

1. Pan and zoom to the area of interest.

7 QarmGS 17 y——— . 4

File Edit View Layer Settings Plugins Vector Raster Help

T REd s RRKRPPRPURPIEAARRAQAR PO

Layers CIES
B % ﬁ Cadastre ko
El- % i CI 2011 Orthophotography

El- [ f Digital Elevation Model 2011

1. Ensure the Digital Elevation Model 2011 is turned on and the Orthophotography layer is turned
off.

Layers
El- 5% . Cadastre

C1 2011 Orthophotography
‘Digital Elevation Model 2011
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2.

Using the 2011 Elevation Data

In the top menu bar click Raster > Extraction > Clipper. The clipper tool should appear. If you

do not have the Raster menu, click Plugins > Manage Plugins and turn on the GdalTools

plugin from the list.

Quantum GIS 1.7.4-Wroclaw - Generating_Contours

File  Edit Database

1@ dd

View Lawer Settings  Plugins

= A

T EL L NERINEY
ANPONBRIE

L)

Layers

- RR &

Vector | Raster Help
Raster calculatar ... P
Projections L ﬁ @
Conyersion L ) J P |
Extraction ¢ = Contour
Analysis 'l Clipper =
Miscellaneous * ——
GdalTools setkings

E About GdalTools

Select the extent by drag on canvas
ar change the extent coordinakes

¥ | 564527750342
1 Z
¥ | G841519.45701

|-K Load into canvas when Finished |

| gdal_translate -a_nodata 0 -projwin 564527, 750342

95415819,45701 565135, 886395 8339236, 10554 -af GTiff
C:CIGIS height _dataz011_LIDAR_surveydigital_elewation_model

JDEM_CI_2011.4F G

¥ 565135.586395

¥ | B539230. 10534

| workareaDylan_WorkinglDocument_TestingDEM_Exkrack, b

Close

Help

3. The clipper tool can be used to extract a section of the digital elevation model which will be
used as the area over which to generate contours. From the input file dropdown list
(highlighted in orange below) choose the DEM layer.

4. Click ‘Select’ in the ‘Output file’ line (in green) and select a folder and filename for this smaller
DEM to be saved to, ensuring the filename ends with .tif. Alternatively, you could copy and
paste the folder address from Windows Explorer, and type in the intended filename at the end.

5. Check the ‘No data value’ box (in blue).

6. Drag a box on the map around the area you are interested in. This will be the area over which
the contours will be generated.

7. Now check the ‘Load into canvas when finished’ box (in red), and click OK.

| -
& Chipper A<
Inpuk file (rasker) | Digital Elevation Model 2011 v Select...
Cukput: File 'Ju:l:lmn_ar_nt:TE_:_sting_'gDEM_E?ctract.tiF Select. .,
¥ Modata value |0 =
Clipping mode
® Extent Mask layer
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Using the 2011 Elevation Data

8. Once processing is complete, click OK on the pop-up window and then click ‘Close’ in the
clipper tool. The DEM extract should appear as a new layer in the layer list.

Note: The DEM extract consists of a single grey tone. If you wish to see the height
differentiation in colour within this part of the map then right-click on the extract layer and then
click ‘Stretch using current extent’. Otherwise proceed to the next step.

-~

Z Finished

j{) Processing completed.

9. Turn the orthophotography layer back on in the layers list.

10. The ‘Raster Terrain Analysis plugin’ is needed in order to generate slopes. In the top menu bar
click Plugins > Manage Plugins and check that the tick box next to ‘Raster Terrain Analysis
plugin’ is turned on.

2 Quantum GIS 1.7.4-Wroclaw - Generating_Slopes
File Edit Wiew Lawver Setkings m Database  Veckor Raster H
. . . ] ¥ Fetch Python Plugins. ..
——I rj d LJ = 7 Manage Plugins...
. ‘ % a a i Python Consale
] fnalyses O |
e %‘} @ {% e iZoordinate Capture |
- Decorations P L
Layers Df2Shp v
=% [0 DEM_Extract el v
=% i Cadastre Georeferencer r
3ps k
B | »f C12011 Orthophotogi,  GRASS b
=% ; Digital Elevation Mo(  Interpolation '
— MapServer Export. .. >
Raster based kerrain analysis,., *
Road graph *
Spatial Query v
i =1
1 QGIS Plugin Manager
Filker | terrain

To enable | disable a plugin, click its checkbox or description

Profile (Yersion 0.2.3)
% e i i
P el Floks kerrain prafile

Raster Terrain Analysis plugin
x ﬁ & plugin For raster based terrain analysis
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Using the 2011 Elevation Data
11. Right-click somewhere in the upper toolbar area and then select ‘Plugins’.

A Quantum GIS 1.7.4-Wroclaw - Generating_Slopes

File Edit ‘Wiew Lawer Settings Plugins Database Yector Raster  Help

JEEdds s RRPEPPURPES
QAARAAQLADL PO iy B
% @ “i.x? ‘ur? x % Layers

Layers Overview

£ % [ DEM_Extract rehyRtest
L Coordinate Capture

Shortest path

EI »4 C12011 Orthophotograp L Al

""" Manage Lavers
® Digitizing
advanced Digitizing

x| Map Mavigation
Attributes

| (3] Plugins

I Help

® Raster

® Label

® GRASS

12. You can move the plugins toolbar around the workspace to any place that you like.

" Quantum GIS 1.7.4-Wroclaw - Generati-ﬁg_s.iupes

File Edit View La}.lfer Settings Flugins Datelnbase l‘v\ector Rgsterl Help
Jmdddc ERPPPFURP IS “do-ho Faud
ARARAALAL L0 v W48 -~ el

OIS ORN2BFEYLOK R —"PRa

Lanrars @
= ¢/ I DEM_Extract
E| x @ cadastie

= »f C12011 Orthophotography
B % e Digital Elevation Model 2011

13. In the plugins toolbar, click the Raster Terrain Analysis plugin icon ( w ). The ‘Raster based
terrain analysis’ window will appear.

14. Leave the ‘Analysis’ setting on ‘Slope’ (below in blue), which it should be by default.

15. From the ‘Input layer’ dropdown list (in orange) select the smaller DEM layer that you just
extracted, now a new layer.
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Using the 2011 Elevation Data

16. Click the ‘..." button in the ‘Output layer’ line (in green) and select a folder and filename for the
slope layer to be created. The plugin will automatically put a .tif at the end of the filename.

17. Finally check the ‘Add result to project’ box so that the new layer will be added to the project
once generated, and then click OK.

L Sy
A Raster based terrain analysis
Analysis Slope -
Input layer DEM_Extrack -

Cutput layver | rkingiDocument_Testingtslope_test

Oukput Format| | GeoTIFF -

| ¥ Add result to pru:ujeu:t|

18. Once processing is complete a new slope raster layer should appear in your layer list. The
extract consists of a single grey tone. To view the differences in slope across the selected area
right click on the new layer and click ‘Stretch using current extent’.

Note: The terrain analysis plugin has several alternative options including aspect and ruggedness
calculations.
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Using the 2011 Elevation Data

Viewing a Ground Profile

2. Begin by launching a project from the ‘View spatial data’ page.

View Data - Explore Mapping Projects

To view the Quantum GIS projects click on the respective title. To view a screen shot of the Quantum GIS project
click on the preview link.

AL Suburban Areas Preview Description of Project

IRTiTent Drumsite Preview  Drumsite suburban area
Disk contents Incline Top Preview  Incline Top suburban area
Data dictionary Kampong Preview  Kampong suburban area
Sl Rocky Point Preview  Rocky Point suburban area
Gl Onbne Seaview Preview  Seaview surburban area
3D Bathymetry ) ) . : .

A Silver City Preview  Silver City suburban area
Animated fly around - - F = s

Silver City West Preview  Silver City West suburban area

2. Pan and zoom to the area of interest.

|/ Quantum GIS 1.7.4-Wi g — T~ T |

File Edit View Layer Settings Plugins Vector Raster Help

TmEd s RRPPRPURPIFAAFRAQAR PO

Lzyers =1ES 0

E3 ﬁ Cadastre ko
B3 i Cl 2011 Orthophotography

= % *f Digital Elevation Model 2011

By

3. Inthe menu bar at the top Click Plugins > Manage Plugins and check that the tick box next to
the ‘Profile’ plugin is turn on.

ﬂ Quantum GIS 1.5.0-Tethys - Drumsite
File Edit ‘iew Lawver Setkings F‘Iugin5| Weckor  Raster  Help

. . - 1 N Fetch Python Plugins. ..
1= @ Ed & ¢

: O Manage Flugins. ..

7> _i ‘:,, .f: X Python Console

& C— —
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Using the 2011 Elevation Data
A 0GIs Plugin Manager

Fiter | profile

To enable | disable a plugin, click its checkbox or description

Profile (¥ersion 0.2.3)
» El- : _II|3 Plots terrain profile

Plugin Cirectory; C: fOSGecdw appsqois/plugins

Select Al Clear all Cancel

4. Select the Digital Elevation Model layer from the layer list on the left.

;.?E Quantum GIS 1.7.4-Wroclaw - Viewing_A_Ground_Profile

File Edit ‘iew Layer Settings Plugins Database  Meckor  Raster  Help
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Using the 2011 Elevation Data

5. Click the profile icon ( L ). Note: If the icon is not showing click Plugins > Analyses >
Terrain profile. The Profile plugin is now active.

£ Quantum GIS 1.7.4-Wroclaw - Viewing_A_Ground_Profile

File Edit Miew Layer Setkings Pluginsl Database Veckor Raster Help

__I E a u ,__ —I,' Fetch Python Plugins. .. i & P 5

-f:,\- Manage Plugins. ..

Q Q Q Q‘ Python Consale
[ = H L) L]

Analyses Y | Terrain profile !
© D dzs H mﬂ i CI:II:IrdII'I-.ﬂtE Capture g - Nz o

Decorations o
Layers Dxf2shp ¢
EI X ﬂ' Cadastre Eis '
Georeferencer b
- ¢ = Cl12011 Orthophotogr,  aps 8
E:I---@ "lf ‘Digital Elevation Moc GRASS r
- Inkerpalation ¥
MapServer Export... "

Raster based terrain analvsis,,, *

Road graph *

Spatial Query ¥ i

6. You can now draw a line on the map by clicking once to start drawing and clicking again to
finish drawing. This line marks out a transect of terrain which will be the basis of the profile.

£y Quantum GIS 1.7.4-Wroclaw - Viewing_A_Ground_Profile

File Edit ‘iew Layer Settings FPlugins Database ‘Wector Raster Help
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Layers
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Using the 2011 Elevation Data
7. After drawing the line the following window will automatically appear displaying the ground
profile of the line. The elevation is on the y-axis.
Note: to draw a line for a different transect you need to first close this window.

F g
__‘: Profile - e —R —M

Profile Statistics Setup About |
> 180
160

140
120
100
80
60

40

I |
1] 50 100 150 200 250 300 350
== Digital Elevation Model

Save as PDF Save as 5VG Close

5. Within your chosen transect you can zoom in to examine a specific section by drawing a box
around it, as shown in the image below.
Note: to zoom back to the original transect right click anywhere in the Profile window.

Profile Statistics Setup About |
> 180 H

o 50 100 150 200 250 300 350
== Digital Elevation Model

Save as PDF Save as S5VG Close

As an example the following image is zoomed-in to the segment of the profile shown above by
the blue box.

& Profile [ 9 [

Profile Statistics Setup About |
(]

110
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a0

a0
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== Digital Elevation Model

Save as PDF Save as 5VG Close
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Using the 2011 Elevation Data
6. You can click the statistics tab to see the maximum and minimum heights on the line. This

could be used to calculate drop, for instance. You can save the profile diagram to a PDF by
clicking the ‘Save as PDF’ button at the bottom.

2 Profile

Profile Statistics Setup About |

Prafile 1

Profile 3

Layer; DEM_CI_2011
Pizel size: 1.0

Min: 234,318

Max: 295,943

Mean: 260,154571429
Sh: 15.0992473022

General
Starting poink: 564404, 205543 : 5840004.52412

Ending point: 567633354271 | 684180452261
Profile length: 3424, 36779441

Save as PDF Save as SViG Close
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Using the 2011 Elevation Data
A Profile Example

As an example an elevation profile will be generated for a section of the east coast of Christmas Island
shown below in the photo by A and B.

The location of the photo is shown below on the Christmas Island map. The transect goes from east to
west.

Transect on Christmas Island for A
Generating an Elevation Profile
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Using the 2011 Elevation Data

The following chart is the profile generated for the above transect using the previous steps. Beneath it
is the original photo for comparison.

I I I
400 a00 200

= Digital Elevation Madel 2011
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Using the 2011 Elevation Data
Slope Layer Profiles

This process can also be performed on a slope layer within the elevation project. An example where
this would be useful is in designing a path or road where the slope cannot be above a certain degree.

AT T — — T O T il
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The following profile graph is based on a slope layer.
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Save as PDF Save as SVG Close
L -

Error Messages

Note that when the profile plugin is turned on and you attempt to close QGIS you may get an error
message similar to the one shown below. It is safe to ignore this bug and click the ‘Close’ button.

raz’ ii’ythnn error -\

Fs

An error has occured while executing Python code:

Traceback {most recent call last):
File "C:fDocuments and SettingsfuS4152), qois/python)'plugins'profiletool selectPoint Tool . py",
line 54, in deactivate
QgsMapToal, deactivatelselr)
aktributeError; 'MoneType' object has no atkribute 'deactivate’

Python version:
2.7.2 (default, Jun 12 2011, 15:08:59) [MSC v. 1500 32 bit {Intel)]

QIS wersion:
1.7 4-Wroclaw Wroclaw, 411affé

Settings/us4152) . qgis/python’, 'C:fDocuments and SettingsfuS4152/, qg|s,|'|33.r'th|3n,|'|3|ug||nsJ

P o TITSPR S (i ISR JEPtFp I IS § S N (RS Ll L i O TN PNy [l LY S Y SO PSS P I

Close

Python path: ['C:/QuantumGISfapps/qais) Jpvthon', ' fDocuments and @
b

Page 25 of 34



Using the 2011 Elevation Data

ght from a Digital Elevation Model

The digital elevation model produced from the LiDAR data can be used to calculate volume. This guide
shows a simple example of calculating the volume of soil required to raise an area to a certain height.
The method can be adapted for other locations.

The low lying area in the pictures below is regularly water logged and in time may extend across the
island to the lagoon. It may be possible to raise the area to a certain height in order to stop this
occurring.

1. Start by opening any project from the View Spatial Data Page

View Data - Explore Mapping Projects

To view the Quantum GIS projects click on the respective title. To view a screen shot of the Quantum GIS project
click on the preview link.

Metadata Suburban Areas Preview Description of Project

Documents Preview  Drumsite suburban area
Disk contents Incline Top Preview  Incline Top suburban area
Data dictionary Kampong Preview  Kampong suburban area
CAD plans Rocky Point Preview Rocky Point suburban area
Seaview Preview  Seaview surburban area
Silver City Preview  Silver City suburban area
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Using the 2011 Elevation Data

Ensure the Digital Elevation Model layer is turned on and then in the top menu bar click Raster
> Extraction > Clipper. If you do not have the Raster option displaying go to Plugins > Manage
Plugins > turn on GDAL tools.

The clipper tool can be used to extract a section of the digital elevation model on which to
calculate volume. From the input file dropdown list (highlighted in orange below) choose the
DEM layer

Click ‘Select’ in the ‘Output file’ line (in green) and select a folder and filename for this smaller
DEM to be saved to, ensuring the filename ends with .tif. Alternatively, you could copy and
paste the folder address from Windows Explorer, and type in the intended filename at the end.

This time make sure the ‘No data value’ box (in blue) is left unchecked as selections of No
Data will generate problems. The ‘Load into canvas when finished’ box, however, should be
checked (in red).

Drag a box on the map around the area you are interested in and click OK.

I

Input File (rasker) | Digital Elevation Model 2011 | = Select. ..

Ckput File wument_TestinglDEM_Extrack, kif Select, ..
Mo data walue |0 = |
Clipping mode
® Extent Mask laver !
Select the extent by drag on canvas |
ot change the extent coordinates !
(]
x| BE3525, 140806 ¥ BeB612.034045
1 z2
¥ | 8841391.55511 ¥ BE3Y324. 7421
|¥ Load into canvas when Finishedl
gdal_translate -a_nodata O -projwin 563525, 140306 E]

A5841391.85811 Se6A12.034045 8339324, 7421 -of GTIifF

:)CIGIS height_dataiz011 LiDAR_survey/digital elevation_madel [:]
IDEM_CI_2011.4F &
YworkarealDylan_WaorkingDocument_TestingDEM_Extrack, kif

Once processing is complete, click OK on the pop-up window and then click ‘Close’ in the
clipper tool. The new DEM extract will appear in the layer list.
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-ﬂ Quantum GIS 1.7.4-Wroclaw - elevation

Eile Edit Miew Layer 3Settings Plugins Vector Raster Help

IHEE s RRPPPEURP IQRARAALS SO w i n . ang

4 Clipper

Lavess i

B- cocos_mosaic_full_dem
El Ef’,\ Contours 0.5m S Atoll

Input flle {raster) | cocos_mosaic_full_dem

i Output file locuments/GA/DEM_extract_2. tif
=5 E“\ Contours 0.5m N Keeling

H 4 No data value [c-
£ % i Orthophoto 2011 S Atoll . X i Oy
B-% A Orthophoto 2011 N Keeling i f

® Extent Mask layer
Select the extent by drag on canvas
or change the extent coordinates

x | 262831636472 X | 263032.681658
1 2

Y |B8652355.5209 ¥ | 8552208.0084%

Load into canvas when finished

gdal_translate projwin 262831.636472 8652355.5209 | f |
263032.681658 8652208.00846 -of GTiff C: —
\CocosGIS\data'height_data\digital_elevation_models\cocos_mosa l—l
ic_full_dem. tif C:/Users/Kristen/Documents/GA/DEM_extract_2.tif

8. Right click on the new layer in the layer list and select ‘Properties’.

,._‘E Quantum GIS 1.7.4-Wroclaw - elevation p—

File Edit View Layer Settings Plugins Vector Raster Help

TBEHd - RRPEPPURP @RAARIAQ

Leyess =)= §

cocos mosaic fu \; Zoom to layer extent
[y C{)nt{)zlrs 0_5"._5 Zoom to best scale (100%)
[ Stretch using current extent
E _ Lﬁ‘ Contours 0.5m N Show in overview

""" ﬂ Remove

..... Set layer CRS

..... Set project CRS from layer

Properties

Rename
Add group

[ Expand all

[ Collapseall

Click the metadata tab. The third section, called ‘Band 1’, shows the statistics for the area.
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A Layer Properties - DEM_extract_2 m

(cf’ Style r_ Transparency F‘}{ Colarmap '\ General @ Metadata m
(o Ser s WS Do s oA DEM_ExTact_ 2 o B

AREA_OR_POINT=Area

STATISTICS _MIMIMUM=0.71520002794266

STATISTICS _MAXIMUM =4, 1778202050835

STATISTICS _MEAM=0,93320451225222

STATISTICS_STDDEV=0.37319604041832

pimersions: 1|
¥: 201%: 148 Bands: 1

crign: |

262831,58.65236e +06

9. Calculate the required elevation of the area, and then subtract the mean of the area based on
the statistics.

In our example the area needs to be raised to around 2.7m (the elevation of the location water
flows over the sand dunes). The mean elevation is 0.9m. Although by taking into account that the
area is covered in around 20-30cm of water the mean is actually around 0.7m.

Mean = 0.7
Required = 2.7

Therefore the area needs to be raised by approximately 2m.

10. Measure the size of the area using the area measurement tool.
Note: you can finish drawing the area by right clicking, instead of left clicking, the final point.

= [ B [

Ellipsoidal

Total

11. Multiply the area by the height to be raised to get the cubic metres of sand required.

2 x 40,000 = 80,000 cubic metres of sand
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Generating Vegetation Height Statistics (ArcMap

This guide shows how to generate canopy height statistics (average, min, max, standard deviation).
The example is a general example using all areas that have been cleared in the past on Christmas
Island. Unlike the other guides, this guide uses ArcMap.

1. Open a project in ArcMap which has the canopy height model active.

2. Add a polygon to the map that defines the area you are interested in, in this case the clearing
shapefile. If you are interested in a specific area that is not already covered by a polygon layer
you will need to create one.

3. Open the toolbox.

@ zonalstats.mxd - ArcMap - ArcView

File  Edit Bookmarks  Insert

[y = El’%l L ﬁl@ X | = n|<¢,v||j:52,ann

Wi Selection  Geoprocessing  Customize  Windows  Help

[ [Ifs]L 2 G o W e 2 B

E - Puoirts Drawn [-%]

kﬂ.%’f’l Qlax il ¢ = R~ L] K 2 Fps60r| Layer|

AR Ky
j;? | Lol q_‘ ]:[ |J{; P’ [i]l Destination Class: 04

]
:

% Drawing = k

[

.
4 B

- B

Iﬁ D | .{3 | id
| Dt 0 LE=L

P Editor= |~ P |

E i Classification = |La~,.fer L | zonal_stats

ArcToolbax ax
&l ArcToolbox

% 30 Analyst Tools
&3 analysis Tools

# B3 Cartography Tools

- Ju
I X Table OF Contents

Elo s & B

= = Layers

= @ pre_prl_clearing

E

4. In the toolbox window click Spatial Analyst Tools > Zonal > Zonal Statistics as Table.

Note: you will require a ‘Spatial Analyst’ license to open this tool.

-8 Generalization
-8 Groundwater
-8y Hydrology
(-8 Interpolation
-8y Local

-8 Map Algebra
-8 Math

-8 Multivariate
(-8 Neighborhood
-8 Overlay

(-8 Raster Creation
-8 Reclass

(-8 Solar Radiation
-8 Surface

=& Zonal

%, Tabulate Area

“, Zonal Geometry

%, Zonal Geometry as Table
“\ Zonal Histogram

%, Zonal Statistics

RN Zonal Statistics as Table

AL

| - o

P

=] CI Orthophotography 2011
RGB
B Red: Band_1
[ Green: Band_2
W Blue: Band_3

m

IO Untitled - ArcMap - Arcinfo - — - -
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
O | % 1 % ®|? - 177,704 - |27 [;] % i 53“ 7 g Classification = | Layer: |€% Canopy Heid
QAN il e F-TINO /B INBLTRE
_u ok 1 X| Table Of Contents I x
-8 Multidimension Tools - aGE =
[]--a Metwork Analyst Tools O = Layers
[1--@ Parcel Fabric Tools ey
Cl
[J--@ Schematics Tools =M
& Server Tools -
. ; = Canopy Height Model
[—ja Spatial Analyst Tools Viitia
-8 Conditional . High :159.538
(-8 Density
iz & Distance L = Low: 266389
E]--&: Extraction
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In the Input raster or feature zone data line select the layer than defines the areas of interest.

In the Zone field select the attribute which is unique to each area of interest. In most cases this
will be a unique identifier for each individual polygon. In other cases you may wish to generate
statistics for groups of areas, for example the average height of all areas planted in a certain
year in which case you would use the year attribute in the Zone field.

In ‘Input value raster’ select the Canopy Height layer, then click ‘OK’.

.
;\ Zonal Statistics as Table

J L =l s

Statistics type (optional)
| ALL

C:\Users\Kristen\Documents\ArcGIS\zonal_stats

lgniare NoData in calculations {optional)

A8

Input raster or feature zone data i Qutput table
| Clearing LI @
Zone field Output table that will
FID - contain the summary of the
Input value raster values in each zone.
ICanopy Height Model ;I @
Qutput table

-

QK

] ’ Cancel

] lEnvironments... ] ’ << Hide Help ]

l

Tool Help

)

8. Once the statistics have been generated a table will display in the layers list. Right click the

table and then click ‘Open’.

i) Untitled - ArcMap - Arcnfo

-

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
De2ds B X0 o177 i EEEEE
QAEQ@ 2« F-TIK@ B 2N TR
ArcToolbox & X% Table Of Contents B x

[j--@ Multidimension Tools
-8 Network Analyst Tools
[j--@ Parcel Fabric Tools
[j--@ Schematics Tools
[j--& Server Tools

-8 Spatial Analyst Tools
-8 Conditional

(-8 Density
()-8 Distance
(-8 Extraction
(-8 Generalization
(-8 Groundwater
(-8 Hydrology
(-8 Interpolation
-8 Local

-8 Map Algebra
- Math

(- Multivariate
(-8 Meighborhood
- Overlay

(-8 Raster Creation
(-8 Reclass

(-8 Solar Radiation
(-8 Surface

-8 Zonal

: ;\ Tabulate Area

%, Zonal Geometry as Table
*, Zonal Histogram

*, Zonal Statistics

& Zonal Statistics as Table

| o BB Cootial Ceotiction Tonle

0 V L=
5 = Layers
= B CACIGIS\environment
= Clearing
=
= 5 CACIGIS\height_data\2011_LiD
= Canopy Height Model

Value
. High:153.538

_§
Low : -26.6389

= B CACIGIS\erthophoto\orth2011
= CI Orthophotography 2011
RGB
I Fed: Band_l
[ Green: Band_2
M BElue: Band_3
= £ cusers\kristen\documentshar

el R —

Joins and Relates 3

m

X Remove

Data 3
Edit Features 3
Geocode Addresses...

Display Route Events...
Display XY Data ...

2% 5P

Properties...

H EENERDR
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9. The table will give the statistics min, max, range, mean, and standard deviation for each

polygon.
Table =
ERIR—RAL L1
zonal_stats x
Rowid | FID | COUNT | AREA MIN MAX | RANGE | MEAN 5TD SUM -
» 1 0| 98973 387802 | -0.012494 | 30.04778 | 30.06628 | 6.058705 | 5.3542 | 587530.3 |;|
2 1| 62215 | 248880 | -0.007507 | 38.62379 | 38.6313 | 8.786905 | 6.947725 | 546677.3 -
3 2 | 241883 | 067452 | -0.272812 | 40.32086 | 40.50348 | 7.080267 | 5475045 | 1712455
4 3| 19072 | 76238 | -0.005219 | 37.58851 | 37.57173 | £.537960 | 7.386530 | 1245921
5 4| 73604 | 284416 | 0005035 | 446622 | 4466724 | 468546 | 8195787 | 3448686
[ 5| 8419 37675 | -0.008690 | 23.35361 | 23.36031 | 2794241 | 3171974 | 26318.95 |
7 6| B7027 | 268108 | -0.588684 | 2525423 | 2584291 | 5.020213 | 4933953 | 3364308 |
8 7| 180386 | 721544 | -0.02478 | 2871515 | 28.73993 | 4.445756 | 5.328583 | 8018576
9 2| 19222 | Tszas 0| 25567796 | 2567796 | £.422415 | 5588019 | 1234517
10 5| 22339 | 89355 0| 322319 | 322319 | 5.521163 | 3.758294 | 123337.3
11| 10| 34476 | 137904 | -0.000427 | 2254043 | 2284036 | 3.1432 | 3.503722 | 103385
12| 11| 59509 | 272435 | -0.367142 | 39.19171 | 30.55885 | 9.536571 | 7.199991 | 6707921
13| 12| 82753 | 331012 | -0.153442 | 41.35043 | 41.50388 | 8.966354 | 7.848975 | 7418927
14| 13| 39057 | 158228 0 | 3525865 | 35.25665 | 10.68081 | 7.340475 | 417160.5

4 1w E (0 out of 103 Selected)

10. To join this information to the original dataset right click the original dataset in the layer list,
then click ‘Joins and Relates’, and then ‘Join...".

I} Untitled - ArcMap - Arcinfo —-— -

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
D B". H % | 7 % X | ¥ d:) - 1‘:77.71‘}& - _'g.f 151 % E QDD l? ] Claszification = Layer: @Canc
QEMQ@ 2« (H-E( K@ Bl Nd S TIRE

ArcToolbox R X Table Of Contents nx
o83 Multidimension Tools - —w & | F

£
[]—-@ Metwork Analyst Tools
- Parcel Fabric Tools

[ J--% Conditional

[

i

i

I

-8 Groundwater
-8 Hydrology
(-8 Interpolation
[
I_
[

o B Byt ariat

2 = Layers

= B CACIGIS\environment

U--@ Schematics Tools : 5
= =R Cl
- Server Tools = ea" 2 Copy
it i R
=] & Spatial Analyst Tools 5 B CACIGIS\H x EMOVE

= B C\IGIS
= CI Orth

& Densi = Canop; E Open Attribute Table
5%: Diestn::':::e Val Joins and Relates Join... |
¥ L High -
3..&, Extraction . 3 ) Zoom To Layer Remove Join(s) 3
-8 Generalization = Lo Zoom To Mak Relatas,

Visible Scale Range
Use Symbol Levels

4 Locd RG Selection

- IMap Algeb

. 2 Mafh o I Red Label Features
p ? I Gree

Edit Features

Remove Relate(s)

11. The field used as the identifier when running the Zonal Statistics should be used in the drop-
down list marked with a ‘1’ and the one marked ‘3'.

12. The generated table should be used in drop-down list ‘2.
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-

Join Data M

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

[Juin attributes from a table -

1. Choase the field in this layer that the join will be based on:

FID hd

2. Choose the table to join to this layer, or load the table from disk: i

T - | &)

Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

FID M

Join Oplions
i@ Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table,

() Keep only matching records |

If a record in the target table doesn't have a match in the join
table, that recard is removed from the resulting target table.

| valdate Join |

About Joining Data [ QK ] [ Cancel ]

13. Click OK. If the following message appears click Yes.

P

Create Index ﬁ

The join field in the join table you are joining to the tanget is not indexed.

Would you like to automatically create an index for the join field in the join table
now ? Doing so will significanthy improve performance.

[ Yes ] [ Mo ] [ Cancel

[7] Use my choice and do not show this dislog again
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14. The Zonal Statistics table has now been joined to the original dataset. You can display the new
data visually by right clicking on the original dataset layer in the layers list and then clicking
‘Properties’. Select ‘Symbology’ from the tabs at the top and then ‘Quantities’ in the list on the

left. Set the ‘Value’ dropdown list to the desired field and change any other setting to suit your
preferences. Then click ‘OK’.

| General | Source | Selection | Displ‘iyl Symbalogy | Fi

Elds | Definition Query | Labels | Joins & Relates | Time | HTML Popup|

Shiowr:
Features
Tategonies ]| Fields
Quantities Walue:

Graduated colors

- araduated symbols

Proportional symbols
‘- Dot density

Charts

|Dlaw quantities using color to thow values.

Clagsification

| T
[

Marmalizatio

T

Impart....

Hatural Breaks Henks]

Colar Bamp: |- _v|

Multiple Attributes |
I 0511632 - 3615239
[ |3619240- 5680550
[ |5680551 - 7890585
I 7290585 - 11.774622
I 11 774623 - 2217ET 2

Range

Lahel
0911632 - 3613239
3619240 - 5680550
5 B80551 - 7.890585
7890586 - 11.774622
11.774623 - 22178724

[ Show class ranges using feature values

[ Ok ] [ Cancel Spply
—— = —
ection Geoprocessing  Customize  Windows  Help
b - 177,704 - m @ i} gbn &7 5 Classification = | Layer: [@Canopy Height Model v]Ei - K s
kD | M B ST ®) 2
Table Of Contents I x
“[0]e 8 =
= = Layers
= B CACIGIS\environment
E

MEAN
[10.925848 - 3.000000
[13.000001 - 6.000000
[ 6.000001 - 9.000000
[ 9.000001 - 12.000000
I 12.000001 - 25.000000
B B3 CACIGIS\height_data'2011_LiD
= Canopy Height Model
Value

. High : 159.538

-
Low: -26.6389

= CI Orthophotography 2011
RGB
M Red: Band 1
[ Green: Band_2
M Blue: Band 3
= B chusers\kristen\documents'ar
E2 zonal_stats

= £ C\CIGIS\orthophotolorth2011'
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