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Abstract:

The Division of Geological & Geophysical Surveys (DGGS) uses Global Mapper software to
create slope-enhanced shaded relief images and raster blended geotiffs for use in ArcMap as
basemaps for geologic maps. Global Mapper is a GIS data processing application created by
Blue Marble Geographics that offers a wide variety of built in functionality, including raster
blending and other advanced capabilities. Slope enhanced shaded relief images are superior to
standard hillshades and are easy to create in Global Mapper. Raster blending combines
geologic unit polygons, shaded relief images, and topographic base maps. The resulting geotiff
is a balanced image that compliments, rather than dominates a map. Geotiffs created in Global
Mapper are easily brought into an ArcMap document and enhance the overall look and feel of a
map. This presentation will detail how to create a slope enhanced shaded relief image, raster
blended geotiff, and the process of integrating it all into a final cartographic product.

What is Raster Blending:
Blending one raster into another so the properties of both are preserved.

Why Raster Blending:
1. To avoid using transparency on geologic maps.
2. To balance the shading and topographic base map so they complement, rather than
dominate, the geologic mapping
3. Transparency (the only blending option that ArcGIS provides), generally produces a
much less visually appealing image than raster blending.
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Transparent Polygons in ArcMap Raster Blending with Global Mapper

144720

What you need to get started:

1. Polygon boundary of your map area. This can be a shapefile from ArcMap. Sometimes it
is desirable to clip out the ocean or large lake areas. This will allow you to cleanly crop
out the rough pixelated edges that are often on elevation rasters.
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2. Elevation data for your project. See Step 2 for more information.

3. Digital Raster Graphics (DRGs) that cover your map area. See Step 3 for more
information.

4. Global Mapper Software. Global Mapper is a data processing application that offers a
wide variety of built in functionality. It is available for download online. A single License
costs about $450. License upgrades (for example — from version 14 to version 15) costs
about $170. http://www.bluemarblegeo.com/products/global-mapper-purchase.php

BLUE MARBLE
GEOGRAPHICS

MinD THE Gap BETWEEN WORLD AND MaPpP
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Step 1 — Export Geology Polygons from ArcMap

1)

2)

The first step to creating a raster blended base map is to export a high resolution raster
made from your map unit polygons and patterns. Open your project in an ArcMap
document.

Symbolize the map unit polygons with the desired colors. Convert Symbology to
Representations. The representation layer will be added to the table of contents. Feature

class representations let you store symbology with your features in the geodatabase.
Ll “ontactsAndraults
1 MapUnitPolys_surficial
[ final_combo_map.tif

o v [——
Rq Bl Copy
Qa| ® Remove
Ofc .
ad E Open Attribute Table
C
Qg Joins and Relates 3
M Qg| &> Zoom To Layer
Qg
Qg Visible Scale Range 3
Qg
M Qg Use Symbol Levels
Qg Selection »
Q9 Label Feat
Qg abel Features
Qg Edit Features 3
Qg
I Qg
Qg
Qg Conwvert Symbology to Representation...
Qg Data
Qg pr. i Convert Symbology to
W Qn & Save As Layer File... Representation
B Tg| &’ Createlayer Package... Creates a new representation in
Il Tg “f Properties... thisllayer's data source based on
Ko ,| layer's symbology.
lacier
J i | Requires a Standard or an

Advanced license and is disabled
with a Basic license.

Symbolize polygons containing patterns. Patterns need to be stored as representations so
that they will scale properly at all zoom levels in data view.

NOTE: Including patterns in the raster blended base map is optional. Generally, if you
want a pattern to be prominent and lay “on top” of the base map, do NOT export them with
your geologic polygons. If you want your patterns to be blended with the other elements
and be more subdued, export them with the geologic polygons.

For more information about patterns as cartographic representations, please check out:
Gallagher, P.E., 2013, Creating FGDC-compliant cartographic representations (poster): ESRI
International Users Conference, San Diego, California, July 7-12, 2013: Alaska Division of
Geological & Geophysical Surveys, 15 p., 1 sheet.
http://www.dggs.alaska.gov/pubs/id/25339
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3) IN DATA VIEW (not layout view) turn off all layers except for the geology polygons (and
optional pattern polygons). Make sure layer transparency is set to O (not transparent).

4) Set the data frame reference scale. This will ensure that the patterns (as representations)
will be at the correct scale for your map.

5) Zoom to the full extent of the polygons and Export Map.

Fi|e| Edit View Bookmarks Insert Selection Geoprocessing Custom

Mew... Ctrl+M

O3
=
&

gk B [ &5 55

r
) Raster Blended Whittier.mxd - ArcMap

piier e oo S

Open... Ctrl+0 i
Save Ctrl+5

Save As..,
Save A Copy..
Share As

Add Data

Sign In...
ArcGIs Online...

Page and Print Setup...
Print Preview...

Print...

b+ b - | 150,000

Export Map...

G &

Analyze Map...

Map Document Properties...

1 C..\Raster_Blended_Whittier.mxd
2 WAMNCGMPOS_Whittier_map.mzxd
3 Ch\Use..\Temporal_Analysis.mxd
4 Chls, \NWhittier_map_PLAY . mxd
5 Chls, \Whittier_map_PLAY . mxd

e | M B

Export Map

Export this map to a file, such as a
PMG, EPS, JPEG or PDF file. If you
are in Data view, only your current
map display extent will be
exported., If you are in Layout
view, your entire page layout will
be exported.

I [T -
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6) Set the Export specifications.

a) Save as type TIFF at 2400 dpi resolution
b) On the General tab

i) Check the Write World File box. Writing a world file allows georeferencing
information to be stored in a separate world file.
c¢) On the Format tab

i) Choose 24-bit True Color, No Compression, and check the Write GeoTIFF Tags box.
Writing GeoTIFF tags allows georeferencing information to be stored internally in
the tiff.

'Q Export Map e |

Savein: || Whitier - o E W
- Name - Date modified
e b No items match your search.
Recent Places
- 4 1 2
L e geo_polys_Whitter -
W Saveastype:  |TIFF (4 »| [ Cancel |
=~ Options
Generdl | Fomat |
Resolution: 2400 =/ dpi
Width: 25500 pixelz
Height: 19125 piels
[¥] Wiite World File —-
Color Mode: 24bit True Color -
Compression: None -
Background Color: (|

— [¥] wite GeoTIFF Tags
7) Click Save. Save as geo_polys.tif
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Step 2 — Get Best Available Elevation Data

What elevation data you use depends greatly on your project, the size of area you are
mapping, and what elevation data is available. You can use almost any kind of elevation
data, including LiDAR data, in Global Mapper.

Here at the DGGS, most of our maps are at 1:63,360 scale and cover a large area. For
raster blending, it is best to have elevation data of the same scale cover your entire map
area. The USGS National Map Viewer offers a convenient way to look up what is the
best available National Elevation Dataset.

http://earthexplorer.usgs.gov/

1) View what elevation data is available. Use the Download by Bounding Box tool on the
Standard tool tab to define the approximate extent of your map area. Then, check the
Elevation Availability box in the left-side Overlay table of contents. In our Whittier example,
you can see that 3 meter data is not available in our area, but 10 meter data is.

i The National Map " = TR oD &
b . = b s | =" | € | Help
_ 2USGS @ Viewer — : - " Clear | Hide Toolbox

Overlays Selection Cart |_‘ | Standard Adwvanced Annotation | Active Tool:
Content | Reorder Layers @ '@ xt [ @ o e == (] @ W

one (Map Navigation) (7]

FEse Dt | Topo || Imagery Topo || Imagery || Hydre-NHD || Hill Shade || Blank |

[TE[ [ ¥ LA nyarogrdpny Uy

+ w .. @ Land Cover

-4 = [l Elevation Availability — AHCH ORA GE

RIUTHICIPALITYS

TR R R ERRIRRT]

-l w @ Best Available NED Resolution

-1 = < NED 1/9 (~3 meter) - Staged

=12 ~ < NED 1/3 (~10 meter) - Staged |

=I[E| = <» NED 1 (~30 meter) - Staged

.

-1[2d = <» NED 2 (~60 meter) - Staged

+ w0 [ Elevation Contours - Small Scale

- E VALBEZCORD
+[ | w77 [@ Imagery | CEN SUS ARE
4 T 3 A

| MNatural Hazards

|| Other Featured Data

User Added Content

; &3 The Narional Map
Favorites
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2) Begin the download process. Click on the box that you drew earlier and select Download.

Download by Bounding Box

NAME = Download by Bounding Box
TYPE = Extent/Polygon

- | ¥Min =-16570974.010780372
¥Max = -16515633.602301883

~ yMin = 8569669.1857 1385

yMax = B604371.596555332
isEditable = true

Download Zoom To More ¥

3) Choose what type of data to download. Check the Elevation box and click next.

USGS Available Data for download X

The following themes and products are available in various formats for download in the reference
area polygon you selected. Check one or more and click 'Next.'

Selected item type: Current Extent
Selected item name: (-148.846, 60.746), (-148.361, 60.906)

Theme
[[lus Tepo
[T Historical Tope Maps
DStructures
[T Transportation
[[1Boundaries
[Tl Gecaraphic Names
[[lusGs Map Indices
[FHvdregrashy (NHD
DContours
[[lLand Cover
[]Elevation
[[lorthoimagery

If a checkbox i= disabled, then the area you selected i= too large. Define your area of interest
with either a smaller bounding box, reference area, or current map extent.
Click theme names to see theme descriptions.

Please do not select more than five themes for download at one time. The length of the
product inventory list iz limited and you may not be able to see all available products when you
choose too many themes, After adding products to the Cart, you can go through the selection
box again if you still desire additional themes.

[Next|
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4)

5)

Choose the product to download. Clicking the name of the product will color the area on
the background screen and can be used to make sure you are downloading the correct
piece. Choose the IMG format and click Next.

USGS Available Data for download

Use the checkboxes to select specific format of products you want under each theme. Click on
the products to preview their footprints on the map. Products will be added to the Cart on the left
side of the screen.

Elevation (6 products)

Product ~ | Date Resolution Type Format | Metadata
. " . Best .
National Elevation Dataset (2 arc second) " 2 arc second Staged  ArcGrid
Available
. " . Best .
National Elevation Dataset (2 arc second) " 2 arc second Staged  GridFloat
Available
. " . Best
. National Elevation Dataset (2 arc second) " 2 arc second Staged MG
Available
o
| = Natlunal‘ Elevation Dataset (1/3 arc Best. 13 arcsecond Staged  ArcGrid
: second) Available
Natlunal‘ Elevation Dataset (1/3 arc Best. 13 arcsecond Staged  GridFloat
second) Available
Natlunal‘ Elevation Dataset (1/3 arc Best. i arcsecond Staged NG
second) Available

Back Next

Download the data. Once you click Next, the Cart tab will be shown in the viewer. Verify
you have chosen the correct data and click Checkout. Enter and verify your email address.
Click Place Order. An email with a download link will be sent to you shortly. Download and
unzip the elevation data to your working project folder.

Step 3 — Get Most Recent Topo DRG

What you use for a base map also depends greatly on the specifications of your project.
You do not necessarily have to use the topo DRGs for your base map information. For
example, you could generate contours from imagery and use those instead.

Here at the DGGS, we use the USGS Digital Raster Graphics. A Digital Raster Graphic
(DRQ@) is a scanned image of a USGS standard series topographic map, including all of the
collar information. The images are georeferenced to the surface of the earth and fit to
the Universal Transverse Mercator (UTM) projection. Most of these maps were made in
the 50’s, but some have had minor updates since then.

The USGS Earth Explorer offers a convenient way to look up and download the most
recent DRGs. It functions similar to the National Map Viewer.
http://earthexplorer.usgs.gov/

Before you begin, it is VERY helpful to know what 63,360 map sheets you are looking
for. In our Whittier example, we will need the Seward D-4 and D-5 sheets.
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1) Define area of interest. In the Search Criteria tab, place coordinates on the map to define

your area of interest. In the Data Sets tab, expand the Digital Maps option and check the
DRG box.

@ EarthExplorer - Mozilla Firefox

g

[o|E] =
JEE EarthExplorer | + |
6 earthexplorerusgs.gov E- Google A3 #
[8) Most Visited [E] Google | | National Map Viewer 22 The USGS Store EE EarthExplorer | | CaGIS ) NGMDB TopoView - B... &' Find Me Spot @ Esri Training | My Trai... |[B Kuler| - Esri Arcgis Ideas »

= R e
- USGS Home

E I il Contact USGS

science for a changing world : = = Search USGS

EarthExplorer

Home 1 New System Message Profile Save Criteria Load Favorite ~

Search Criteria Additional Criteria Results

Manage Criteria Logout pegallagher Feedback Help

m

Search Criteria Summary (Show)

Clear Criteria
2. Select Your Data Set(s) (60° 50 12" N, 148 08'07" W) || Options | Overlays | | Map | Satcllite
Check the boxes for the data set(s) you want to search_ < ~ »
When done sslecting data sel(s), click the Additional -

Criteria or Results buttons below. Click the plus sign
next to the category name to show a list of data sets.

‘ Use Data Set Prefilter (what's This?)

=

Port Wells
Data Set Search:

it
EFCIDR Requirements

Bl Commercial gussaie
E-Declassified Data
Digital Elevation Cachrane
& Digital Line Graphs =
El Digital Maps

i~ @ [E bRe

g @ [F] National Atlas

E-E0-1

2) Choose the data sets. On the Results tab, find the 15-minute DRGs that cover your area.

Click the Add to Bulk Download button| *"

. Note — you will need to install the Bulk

Download Application before you can download the data.

http://earthexplorer.usgs.gov/bulk/help
EarthExplorer

Page Expires In .
Home 1 MNew System Message Profile SaveCriteria Load Favorite ~

Search Criteria Data Sets Additional Criteria

4. Search Results

Manage Criteria Logout pegallagher Item Basket(2) Feedback Help

Search Criteria Summary (Show) Clear Criteria

(60° 50" 40" M, 148 11'25" W) | Options | Overlays | | Map | Satellite
If you selected more than one data set to search, use ~
! - { >
the dropdown to see the search results for each specific W
data set. |
Show Result Controls e L|‘:‘|_| F
—_
0 —
Data Set Click here o export your results = &' . { |
\
DRG - ~
1T o I Port Wells
Displaying 1 -5of 5 o \ Pigot Bay
Entity ID: DT00001070589 ) ‘I
Acquisition Date: 01-JUL-88
| Passage
Map Name: SEWARD D-4 { Canal
1 Show Metadata State: AK
Product Group: 15-MIN DRG -
P Cochrane
YL ES ‘ B &
Blackstone
Entity ID: DT00001070558 Sty
Acquisition Date: 01-JUL-82 =
Map Name: SEWARD
2 Show Metadata State: AK
Product Group: 1 x 3-DEGREE DRG
Culros
L) 4+ - Isk
viewer.nationalmap.gov/viewer/ > ® 7
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3) View Item Basket. Once all the required DRGs are added, click the View Item Basket

button. Proceed to the checkout and submit the order. An email will be sent to you when the
order is ready.

Bulk Download

~ DRG (2)

Mote: Data sets may contain iterms with multiple product options. Expand a data set to view your list of ordered scenes including metadata and product options.

@ Remove Al Scenes & Modify Options For All Scenes

DTO0001070589

Entity ID: DTO0001070589
Acquisition Date: 01-JUL-88
Map Name: SEWARD D-4
State: AK

Product Group: 15-MIN DRG

Product: Standard Format (2.7 MB)

DTO0001070590

Entity ID: DTO0001070580
Acquisition Date: 01-JUL-66
Map Name: SEWARD D-5
State: AK

Product Group: 15-MIN DRG

Product: Standard Format (2.4 MB)

Save Changes Proceed To Checkout »

4) Open the Bulk Download Application.

BULK DOWNLOAD APPLICATION

Version 1.0.4
a USGS

seience for 7 changing world

5) Accept warning. Click OK when an Insufficient Privileges error pops up.

Could not access configuration file due to insufficient privileges. Configuration changes will not be saved. Please install the Bulk
Download Application to a directory for which you have read and write privileges to take advantage of application settings.
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6) Enter login credentials.

Please enter your login credentials.

Username: ||

Password: |

[ Login H Clase ]

7) Select your order.

-

ah Orders

L= )

Orders

Please select an order.

Order ID
295583

Date Ordered
03/25/2014

Status

Available

Select Order ][ Delete Order ][ Cancel

8) Choose a destination folder.

4 Bulk Download Application

File Settings Help

Destination
|| Ci\Program Files (x35)\bda
Free Space: 128,320,660.0 KB (122.4 GB)

Downloads

Order 295583 (5.0 MB Remaining)
Entity ID Data Set File Size = Status
DTOO0001070589 DRG 27MB Pending
DTO0001070550 DRG 24MB Pending

L &
e

Recent Items

Progress
CTO0001070

Pending...

My Documents

Computer

Metwork

Folder name: |h\Deskbop'!,ASMC Raster blended hillshades\Whittier\DRGS |

[ Choose Destination ]

Files of type: [AJI Files

- ] Cancel
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9) Download the data.

. |
44 Bulk Download Application EIEINEE
File Settings Help
Destination
= C:\Users\Trish\DesktopasMC Raster blended hillshades\whittier \DRGSY
=
Free Space: 128,319,804.0 KB (122.4 GB)
Downloads
Order 295583 (5.0 MB Remaining)
Entity ID Data Set File Size | Status
DT00001070589 DRG Z7MB Pending f
DT00001070590 DRG 24WE Pending
Progress
DTO0001070589
l 0% [ e
Pending...
Begin Download ] [ Clear Completed Downloads ]
|

Step 4 — Create Seamless DRG

1) Open the DRGs in Global Mapper. Use the 64-bit program. There is no need to unzip the
files first — Global Mapper unzips them automatically! You can also open both files at once

by selecting them both and clicking Open.

@) Global Mapper v15.1 (b013014) [64-bit] - REGISTERED

=] =

=)

File Edit Wiew Tools Analysis  Search GRS Help

z|B|e|dEx | «ana ‘ESlﬁl@l@lElélvl ﬂH Siape Shader =1 [& %

@)

[Setup Favories List...

=1

GlE £16|6@618] 44| £ 4|61«

ﬂ|'-o||

© on

en
@ | » ASMC Raster blended hillshades » Whittier » DRGS w | 4 ||| Search DRGS 2

Organize *  New folder
5t Favorites hame
B Desktop | i60148g2.492

18 Downloads | i60148g5.tgz

‘& Recent Places

A Libraries
[% Documents
&) Music
[ Pictures
B videos

B Comnuter 2

Date modified

3/25/2014 5:03
3/25/2014 5:07

= 0O @
Type Size
PM  TGZFile 2721 KB
PM TGZ File 2447 KB

File name:

+  [Recent File Types ~

[1:722 |
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2) Open the Overlay Control Center. E Select both layers, right click, and choose GROUP.
Name the group DRGs.

&) Glubal Mappes v15.1 (BUL0LA) [i-bot] - REGISTERED
File Edit View Tools Analysis Search GPS Hep

elmlelmlE|x| alamlo| [ ol@elo| gl 4l v| ol Fme @2 el
Gl £]6|H|&|6|8] 414 & Ll ¢4 8|45 £l | %S| 2[21%]

&) Qveriay Control Center [2 Layers,  Selected) = B

L

Owetbays (Right Clich on Qverlay Names v Mose Ogtions)

For Help, press FL 1208200 IUTM { NAD2T ) - (405614 453, 6766534 563 ) 61° 01" 27.0314° N, 148" 44" 474305° W |

3) Automatically crop the DRG collar.

a) Select both DRGs

b) Click Options

c) Inthe Raster Options dialog box, choose the Cropping tab

d) Check the Automatically Crop Collar bubble and click Apply, then OK.
rF Overlay Control Center (2 Layers, 2 Selected) = | Bl 3

Currently Opened Overlays [Right Click on Owverlay Mames for More Options)

oTIFF DRG 1
Raster Options
< n Palette I Feathering I Color Grade | Layer Projection |
Display |  Color/Contrast Adjustment Cropping

tetadata... | Options... | Hide Owverlay |  Close Overlay

r—Collar Cropping/Clipping
" No Cropping/Clipping

¢ Automatically Crop Collar (DRG/BSE/GeoPDF®/etc.)
" Crop to Manually Specified Lat/Lon Boundary

Specify Lat/Lon Crop Boundary... |

Crop to Manually Specified Boundary in Mative
Layer Projection./Units

Specify Mative Projection Crop Boundary... |

Crop a Specified Number of Pixels Around the =
Edges of the Layer E:

Top: ID )
Left: [0 . Right: [0 o
Bottom: ID F
~ Snap to Manually Specified Degree Boundary q
Specify Degree Snap Boundary... |

€ Crop to Previously Specified Polygon(s)
" Crop to Cumently Selected Polygonis) :

oK Cancel Apply Help
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4) Turn green areas to white.
a) Select the DRG group layer
b) Click Options

Select the light green pallete
Click Edit Selected Color
Choose white as the new color. Click

In the Raster Options dialog box, choose the Palette tab

OK on both windows.

# ' QOverlay Control Center (2 Layers, 2 Selected)

[= 2

Currently Opened Overlays [Right Click on Owerlay Mames for Mare Optians]
=l [z G

iB01 4802 tif> USGS GeaTIFF DRG 1:63360 Quad of Seward D-4. P
<i601 4805.tif> USGS GeoTIFF DRG 1:63360 Quad of Seward D-5. P

il

El

Raster Options

< | il

Metadata... | Elpt\ons...l Hide Owerlay |  Close Overlay

Display I Color/Contrast Adjustment I Cropping I
Palette | Feathering I Color Grade I Layer Projection I

I Fal 1< 0-RGB(0.0.0)

[ Pal Id« 1- RGB( 255, 255, 255
[ Fal Id< 2 - RGB{ 0, 151, 164}
I Fal Idc 3- RGB{203, 0, 23)
I Fal Id« 4 - RGB{ 131, 66, 37)

B Psl I« 6 - RGE( 137, 51,128

al [dx1 - RGB(255,255,255) («<i60148g5 tif> USGS GeoTIFF DRG 1:63360 Quad of Seward D-5. Produc EL

[ Pal Idx 7- RGB( 255, 2{ color [ = ]
] Pal Idx 2- RGB( 167. 2]
[ Pal Idx §- RGB({ 255, 1{ | Basic colors 4
] Pal Idx 10- RGB( 218,
[ Pal Ic 11 - RGB{ 209, W
[ Pal 0 12-Rcaczoz, | | N 0 0 I
ERN NN NN
ENEEEEEN
Edit Selected Color... . . . . . . . .
Load Palette ... EEEENETN[]
Restore Original Palette I Eisroaries
PP et
sat[l Green:[255
oK | Cancel | Drefine Custom Colors »» | ColariSolid Lum:lﬁ Blue:lﬁ
oK | Cancel Add to Custom Colors |

5) Save the Global Mapper workspace. It will have a .gmw extension.

Step 5 — Add Elevation Data and Create a Hillshade

1) Add elevation data to the workspace. Again, the data will be unzipped automatically.

2) Add the polygon boundary shapefile of your map area. This will be used later to crop the

imagery and DRGs.

3) Select Daylight Shader from the drop down menu on the top bar.
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4) Set the Daylight Shader Configuration options.
a) Click the Configuration buttonjﬁ
b) On the Vertical Options Tab:
i) Select Daylight Shader from the dropdown menu
ii) Check Enable Hill Shading box
iii) Choose Native Overlay Units bubble
iv) Under light Direction, set: Altitude = 60, Azimuth = 340
v) Hill Shade Shadow Darkness = 36
vi) Hill Shade highlight =0
c) On the Shader Options Tab:
i) Set Surface Color of Daylight Shader to white
ii) Under Slope Shader
(a) For Minimum Slope, set: Slope Value = 0 degrees, Color = white
(b) For Maximum Slope, set: Slope Value =5 degrees, Color = Black
d) Click OK for the conflguratlon Window

B F
Co nfiguration A ﬁ Configuration A

General | Vector Display | Area Styles | Line Styles | Poirt Styles | General | Vector Display | Area Styles | Line Styles | Point Styles |
Verical Options l Shader Options ] Lidar ] Projection ] Vertical Options Shader Options ] Lidar ] Projection ]
v| [¥ Enable Hil Shading Daylight Shader Gradient Shader

Blevation Display/Bxport Units Surface Colar... | Low Calar... | High Calor... |
% Native Oveday Units Metic " Statute ft) Slope Shader
[ Coler Elevations Based on Visible Elevation Values Minimum Slope Slope Value... | Color... |
Light Directi
mAds i Maximum Slope Slope Value... | Calar... |

Atitude: |50 3: Azimuth |340

Ambient Lighting (0.00)
' [ )
Dim L Bright

Coloring Between Min and Max Slope Values
{+ Smooth Gradient  Custom Color

Slope Direction Shader

North Colar...
West Color...

Vertical Exaggeration (0.8)

East Color...

| .
Fiat | Far South Color_
Hill Shading Shadow Darkness (36) ADVANCED: Cffset Angle in Degrees D
Dak  — f——————————  Light HSV Shader
Hill Shading Highlight from Direct Light (0) Low Colar Start: '—
| .
None L White Value:
Water Display Saturation:
[~ Show Water on Elevation Data
- Range: —
Water Level: [U Meters
Custom Shaders
Water Transparency (141) New
Clear _} Opague

[ Reverse Colors of Selected Shader

Cancel Help 0K Cancel Help
| | | | | | |

5) Select border outline polygon. Make sure it is “on top” of the elevation layer — in Global
Mapper, that will be at the BOTTOM of the list. Once selected, turn the outline layer off, but
leave it selected.
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6) Export the map area hillshade.
a) click File = Export
b) Export Raster/Image Format
c) Select GeoTiff and click OK
d) On the GeoTiff Export Options tab
i) select 24-bit RGB bubble
ii) Pattete = Image Optimized
iii) Compression = JPEG Compression
Click OK to warning that pops up
iv) ADVANCED: JPEG-in-TIFF Quality =90
e) On the Export Bounds tab
i) Select Crop to Selected Area Feature box

GeoTIFF Export Options L= | GeoTIFF Export Om_ 5
GeoTIFF Options |Ti|ing I Export Bounds I GeoTIFF Options | Tiing ~Ewport Bounds |
File Type " All Loaded Data
" Bbit Palette Image " All Data Visible On Screen Draw = Boo. |
& 24bit RGE {Full Color, May Create Large Files) & Lat/Lon (D
¢ Black and White (1 bit per pixel) n (Degrees)
" Mutti-Band ({16 ~ | -bits per Band) |3_j Bands North IE-I I'-Ii:’-:EﬁE West
" Elevation [15 bit integer samples) o e
60 -147.9375
" Elevation [32 bit floating point samples) g I I 5
Palette IImage Optimized Palette ;I ¢ Global Projection (UTM - meters)
6764357 200287 |388539.2738876
Resampling IDefauIt (Resample if Needed) ;I North I"' - e I ie West
— Sample Spacing/Scale South IEEE15351 05351 IiiEEEEESEESEE East
Xads: |5.08746795294375 meters " Comer w/ Size - Global Projection (UTM - meters)
Yais: [10.3042672574046 meters Noth [6764357.200287 3885392738876 West
¥ Always Generate Square Pixels — —

Width |57217.01820265 Height |112722.09433

K you wish to change the ground units that the spacing is

specified in, you need to change the cument projection by  MGRS (Military Grid Reference System) Bounds

going to Config->Projection. Top Left 5V UN 85465 65644
Click Here to Calculate Spacing in Cther Units... |

6V VM 45925 5048 i
™ Export 2t the Fixed Scale 1: [0 |6V VM 45925 50481 Bottom Right
% Crop to Selected Area Feature(s)

— TIFF Format Options
DPI Value To Save in Image (0 for None): Iﬂ' Reset to Last Exported Bounds

Compression: IDefaurt (LZW Compression) ;I

[ Make Background (Void) Pixels Transparent
[ ADVANCED: Use Tile Rather than Strip Orientation

ADVANCED: JPEGAn-TIFF Qualiy |30

[~ Save Map Layout (Scale/Margins/Grid/Legend/etc )
[ Save Vector Data if Displayed

[™ Interpolate to Fill Small Gaps in Data

™ Generate TPW (World) File

[~ Generate PR Fil

[~ Generate OziExplorer map File

[~ ADVANCED: Dont Write GeoTIFF Header

ok | camcel | appy Hep | 0K | Conesl ARy Help

7) Save as hillshade.tiff
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Step 6 — Create Slopeshade

1) Select Slope Shader from the drop down menu on the top bar.
2) Keep all settings the same as in 5.4 above.

3) Select border polygon as in 5.5 above.

4) Export the map area slopeshade as in 5.6 above.

5) Save as slopeshade.tiff

Step 7 — Create Slope-enhanced hillshade
1) In the Overlay Control Center, unselect all overlays.
2) Add the hillshade and slopeshade geotiffs you made in steps 5 and 6.

a) Make sure the hillshade is BELOW the slopeshade in the overlay list
b) Select hillshade.tif

i) With hillshade.tif selected, click the Options. This brings up the Raster Options dialog

box.
ii) Blend Mode = Screen

# ' Overlay Control Center (7 Layers, 1 Selected)
Raster Options
Currently Opened Overlays [Right Click. on Dwverlay Mames for More Op
|:| DRGs Bagid .?etup ] Feathering ] Colo.r Grade ] Layer Proje.dlon ]
imgnE1w143_13.img splay l Color/Cortrast Adjustment ] Cropping ]
Caolor Intensity (0}
Lighter | Darker
O 1_no_water.shp [3 Features] il |
|:| border.shp [1 Features] Default
Translucency (Can You See Through £7) (100.0%)
Transparent —J Opague
Transparency
Metadata... | Options... | Hide Owerlay | Cloze Overlay [~ Transparent Set Transparent Color...

How Similar Must Colors be to Make Transparent 7 {0)
|
Exact I Fuzzy

Blend Mode -

Resampling |No Resampling (Mearest Neighbor) j

[ Texture Map

3) Select border polygon as in 5.5 and 6.3 above.
4) Export the map area slopeshade as in 5.6 and 6.4 above.

5) Save as slopehillshade.tiff
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Step 8 — Create Final Tiff that includes DRGs, slope enhanced
hillshade, and geology polygons

1) Add the geo_polys.tif you made in step 1.

2) Arrange the Overlay List in the following order:
Top: DRGs
Top Middle: Slopehillshade from step 7 above
Bottom Middle: Geologic polygons from step 1 above
Bottom: Border polygon shapefile

3) Set Raster Options of geologic polygons
i) Select geo_polys.tiff
ii) Click Options
(1) Blend Mode = Multiply
(2) Translucency = 100 (completely opaque)

Band Setup | Feathering | Color Grade | Layer Projection

Display | Caolor/Contrast Adjustment I Cropping
r—Color Intensity (0)
Lighter JI Darcer

Default |

— Translucency (Can You See Through &) (100.0%) —
Transparent J Opaque

— Transparency
[~ Transparent Set Transparent Caolor... |

How Similar Must Colors be to Make Transparert? (0)
|
Bxact | Fuzzy

Biend Mode .

Resampling INo Resampling {Nearest Neighbor) j

[~ Texture Map

oK I Cancel Apply Help
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4) Set Raster Options of slope-enhanced hillshade

a) Select slopehillshade.tiff

i) Click Options

(1) Blend Mode = Multiply
(2) Translucency = 45 (just get close using the slider — exact number isn’t necessary)

5) Set Raster Options DRGs
a) Select DRG group layer
i) Click Options

Band Setup | Feathering I Color Grade I Layer Projection
Display | Color/Contrast Adjustment I Cropping
—Color Intensity (0)

Lighter | Darker
. L

Defautt |

— Translucency (Can You See Through t7) {45.5%)

Transparent Ji Cpague

— Transparency

[ Transparent Set Transparent Color... |

How Similar Must Colors be to Make Transparent 7 (0)
|
Exact L Fuzzy

Blend Mode | Muttiply =]
Resampling INo Resampling {Nearest Meighbar) ;I
[~ Texture Map

(1) Blend Mode = No Blend
(2) Translucency = 30 (just get close using slider — exact number not necessary)

Raster Options A g

Band Setup I Feathering I Color Grade I Layer Projection I
Display | Color/Cortrast Adjustment I Cropping
— Color Intensity (0}

Lighter | Darker
g 1

Defautt |

— Translucency (Can You See Through £7) (30.5%)

Transparent '_J— Opaque

— Transparency

[ Transparert Set Transparent Color... |

How Similar Must Colors be to Make Transparent? {0)

|
Exact L Fuzzy

Blend Mode =
Resampling INo Resampling (Nearest Neighbor) LI
[ Texure Map
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6) Export the map area slopeshade as in 5.6 and 6.4 above.

7) Save as final.tiff

Step 9 — Display final geotiff in ArcMap

1) Add final.tif into ArcMap.
a) Click “yes” when asked to build pyramids

WARNING - the geotiff will look HORRIBLE at this point. Don’t worry — we are about to fix it!

2) Correct the symbology
a) Right click the layer
b) Open Properties
i) On the Symbology Tab
(a) Select None from the Stretch Type pull-down list
(b) Uncheck the Apply Gamma Stretch box
ii) Click OK

3) Turn on any additional layers, such as contacts, faults, stations, structure symbols, etc.

YOU DID IT! You are done!

Enjoy your new balanced and visually pleasing base map
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