Classic Cartographic Techniques in ArcMap

A Yale Map Collection GIS Workshop

Preparing For the Tutorial
1. Navigate to the C:\Temp folder on your harddrive.

2. Make a New Folder using your initials as the name of the New Folder.
For example, if your name is John Jacob Jinglehymer-Smith, you would
make a new folder called C:\Temp\JJJ

3. Open the web browser available on your machine and navigate to the
Map Collection website at http://www.library.yale.edu/maps. Click on
the “Download GIS Workshop Materials” link under Quicklinks and look
for the Classic Cartographic Techniques in ArcGIS materials.
Download the Data file to your C:\Temp\intials folder.

Unzip the dataset to your initials folder (You should be able to simply right-click
on the file and select Extract Here...). This file contains the datasets we will
use for the exercises that follow.

Creating Custom Representations of Topography

Using Symbology to Indicate Topographic Features & Creating a
Custom Symbol from a Bitmap Image

In this part of the tutorial, you will
use a custom symbol, created from a
scanned image, to symbolize topographic
features on the map. Here, you will use a
point file derived from the GEOnet Names
Server. This is the U.S. Board on
. Geographic Names repository of all
foreign placenames. They are
“%. downloadable in tabular form and include
LAT/LON coordinates for each entity in
the database, so that it can be easily
converted into a shapefile using the
“Display XY Data” tool and “Data Export.”
o Here, the file has been subset to only the
- ‘m f%' 2 . features that are classified as mountains,

‘\(&‘ \;{m mountain ranges, hills, etc...



http://www.library.yale.edu/maps
http://earth-info.nga.mil/gns/html/index.html
http://earth-info.nga.mil/gns/html/index.html
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Right-Click on the
Topographic_Features layer
and Open its

Properties Dialog.

Layer Properties

B%)

Click on the
Symbology Tab
Click on the Symbol
Button to Open the
Symbol Selector.

Show
Features

- Single symbol
Categories
Quanlitics
Charts
Hultiple Attributes

Click on the
Properties Button to
Open the Symbol
Property Editor.

General| Soutce | Selection | Display Symbolosy | Fields | Defition Query | Labels | Joins & Relates |

[Diaw all features using the same symbol
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the symbal in table of contents:

nest to the symbol in your map's legend

\

Use the “Type” Drop-

Down to change the

Symbol Type to Picture Marker
Symbol. You should be
immediately presented with the
Open File Dialog Window.

Browse to the \Data\Images\
Folder in the tutorial.

10.Use the “Views” Button at the top

right of the Browse Window to
change to the “thumbnails” view,
so that you can preview the
images.
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11.Select one of the “Hill” Bitmaps and Click I ] |

Open. Categery | Al o] Preview
Hexagon & Hexagan & Hexagon 7 R
12.Make sure that the “Transparent Color” is set

to WHITE. o © ® . o

Symbal Mame: |My Hil

- - - 8 - ;I
13.Click OK to Exit the Symbol Property Editor. @ e [l fa

14.When you are back in the Symbol Selector,

Click on the Add Button. ® ® t?

RndSquare 6 Rnd Square 7 D

More Symbols

15.Name the new symbol “My Hill” and the new - g sh. | _fes |
category “Historic,” then Click OK. Wyt =N

The Symbol you have just created will
now be available to you whenever you
use ArcMap.

16. Click OK on the Symbol Selector.
17.Click OK on the Properties Dialog Window
to Apply the Symbology to the

Topographic Features.

18.Save Your Work!
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The Swiss Hillshade Technique

Type in the word(s) to search for:

This method of hillshading uses a layering technique to emphasize focal =
major elevation features, minimize minor features and smooth Seach |
irregularities on the slopes in an area of topographic relief. At its Toal [ Toolbos

simplest, the method requires three layers: Focd P Spatind

e The Input DEM raster — The raw DEM file, which is provided

for you as gtopo_2km. 2 T

e Median Filter Hillshade layer  [Froaistatste Locate |
- ThlS |a er IS USEd tO Input raster avorites | Index
“ ny ’0 Topomaphybhillshade. #3 LI F_tILMI
smooth” the topography, — | || Focal Stansucs

1 H Dutput raster

prOVIdIng a more generallzed iE \thp\14_EIassic_Eartngraphy_Ease\Data\Hasler\FncaImt EI Calculates a statistic on
ImpreSSIOn Of the Iandscape' Meighborhood {optional) 2;&?;;;\;80? specified

e lllumination Hillshade layer — [cice &l
ThIS |a H 1~ Meighborhood Setting:

yer prOVIdeS an Fiadius: 4
emphasis on the higher )
elevations in the landscape. Hok F oL '
Creating the Median Filter
Hl I IS h ad e Layer Statistics type (optionall
[MEDIAN =l

1. |n the Table Of Contentsl ¥ Ignore MoData in calculations {optional)
turn off the visibility of all n |
|ayerS, except for the ’TI Cangel Environments... | << Hide Help I
gtopo_2k and the

hillshade_x3 layer.
2. Open the ArcToolbox and Click on the Search Tab.

3. Search on the term "focal” and open the Spatial Analyst “Focal Statistic”
Tool, from the resulting list.

4. Select the hillshadex3 as the Input Raster.

5. Browse to the \Data\Raster\ Folder and save
the Output raster as Focalmd_hill.

6. Set the Neighborhood to Circle, with a radius
of 4 Cell Units.

7. Select Median as the Statistic Type.

8. Click OK to Apply the calculation.



Creating the Illumination Hillshade Layer

1. Return to the Search Tab of

ArcToolbox and Search on the term
“Divide,” and Open the Spatial Analyst
“Divide” Tool from the Search results.

2. Select the gtopo_2km layer as the

Input Raster.

3. Enter ‘5’ as the “Constant Value 2.”

4. Browse to the \Data\Raster\ Folder
and save the Output Raster as

Div5_gtopo.

5. Click OK to Apply the calculation.

ArcToolbox )

Tupe in the word(z] to search far:

6. Return to the ArcToolbox and Search on the term “Plus.”
Open the Spatial Analyst “Plus” Tool from the search

results.

7. Select the Div5_gtopo layer as the Input Raster 1.

8. Select the hillshade x3
layer as the Input raster
2.

9. Browse to the
\Data\Raster\ Folder and
Save the Output Raster
as lllum_Hill.

10.Click OK to Apply the
Calculation.
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Tool Tookbox
2 Divide Divide 30 Analyst Tools
Divide Spatial Analyst Tc
Input raster or constant walue 1
ID Topographyiatopo_2km j ﬂ
(_] ) I [l]
Input raster or constant walue 2
I 5 j ﬂ Locate
Qutput raster Favorites | Index  Search
|emp\14_E\assw:_Ealtaglaphy_Ease\Data\Haster\DwS_gtonu ﬂ
Al i \m
Ok I Cancel Envitonments... | <4 Hide Help |
ArcToolbox X
Tupe in the word(z] to search far:
plus j
Search |
T ool | Toolbox
Pluz 3D Analyst Toolz
7 Plus Plusg Spatial dnalyst T
Input raster or constant value 1
2 - < I | [l]
Ia Div5_gtopo -]
Input raster or constant value 2 Locate |
Ia Topography®hillshade_x3 -]
Favarites | Index  Search I
Qutput raster
I::\temn\]4_EIassic_Eartography_Base\Data\Haster\IIIum_Hi‘ @l
[il 1] "ll
ak I Cancel Environments... << Hide Help |




Putting It All Together
1. On the Main Menu, go to View>Toolbars and Enable the “Effects” Toolbar.

2. Drag and Drop the gtopo_2km, Focalmd_Hill and Illum_Hill layers into the
following order, and with the following “Effects” Settings:

a. gtopo_2km — Brightness = 50, Transparency = 55%
b. Focalmd_Hill — Transparency = 35%
c. lllum_Hill - No changes =

What you should now have, is a
representation of the topography that
has the shaded relief effect of the
Hillshade, with an improvement in the

highlight of higher elevation vs. lower. R
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Coastal vignettes are used to highlight and
ornament the boundary between bodies of
. water and land. In this part of the exercise,
you will create two type of coastal vignettes.
The first will be a simple shaded vignette
. that fades from dark to light moving away
from the coast. The second type, the
concentric line vignette, is one that more
closely resembles the type of coastal, riverine
and lacustrine vignettes commonly seen on
. maps from the 19" and early 20™ centuries.

Shaded Coastal Vignettes

This technique is simple to apply to your maps and adds a great deal to the
“finished” look of a map that depicts coastal features.

1. Return to ArcToolbox, search on the term “Euclidean Distance” and Open
the ArcToolbox “Euclidean Distance” Tool.



2. Select the African_Continent

#* Euclidean Distance

=0

Shapefile Layer as the Input
Feature Source Data.

3. Browse to the \Data\Raster\
Folder and save the Output
Distance Raster as ‘dist2coast’.

4. Set the Maximum Distance =
100000 (Measures in map
units, which in this case are

Input raster or feature source data

|D African_Continent

=l =
Qutput distance raster

|E.\lsmp\1 4_Classic_Cartogiaphy_Bass\DatatRasterdistZon: (2

Maximum distance {optional}
100000

Qutput cell size {optional}
|2000

L
Output direction raster {optional)

! =
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ak Cancel

meters).

Environments... | << Hide Help |

[2) Help

Euclidean
Distance

Calculates for each cell
the Euclidean distance
to the closest source

£

that you want your vignette to end.

Here, we are limiting the distance from the source feature that the tool will calculate the distance.
This value will vary, based upon the scale of your map, and in some cases, upon the complexity of
the coastal features you are mapping. A good way to determine the value for this option is to use

the Measure Distance Tool ™ to measure from the coastal feature to the distance from the coast

5. Set the Output Cell Size to 2000.

6. Click on the “Environments...” Butto
Distance Tool Window.

n, at the bottom of the Euclidean

The default setting here is to use the extent of the input file
(African_Continent, in this case) as the Output Extent.
Here, that would result in a much larger file (and
processing time) than you want, since the
African_Continent layer’s extent is much larger than the
extent of the map you are creating.

7. Using the Drop-Down to change the
Output Extent to Same as Layer
gtopo_2km.”

8. Click OK to Apply the new extent.

W
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9. Click OK to
create the new

& Environment Settings
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dist2coast layer.

The result is probably a little alarming, at first, since it
will probably default to a classed color ramp and the
rest of the map is in grayscale.
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13.Change the layer's Symbology to

“Stretched.”

14.Make sure the Stretch Type is set to
“Standard Deviation” and that n=2.

15.Click OK to apply the change.

Concentric Coastal Vignettes

10.Click and Drag the newly
added dist2coast layer
below the layers that make
up the Swiss Shading you
created earlier.

11.Right-Click the dist2coast
layer and Open the
Properties.

12.Click on the Symbology Tab.

This type of coastal vignette is really an extension of the previous method, in
terms of its creation in ArcMap. In classic cartography, these concentric vignette
lines appear to fade as they move away from the coastal features. This effect is
achieved by increasing the distance between the lines as you move away from
the coast, at what usually appears to be an exponential rate.

1. Return to ArcToolbox and Search on the term “Square.”

2. Open the Spatial Analyst
“Square Root” Tool.

3. Select the dist2coast layer as

the Input Raster.

4. Browse to the \Data\Raster\
Folder and save the Output

aster as SgRt_dist.

5. Click OK to Apply the
Calculation.
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13.Click Apply to preview the | 2
. 138
change in the Map Document. sononnd 2 1
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15 Return tO ArCTOO'bOX and i Sniap breaks todata valles ﬂl
search on the term “contour.”
16.0Open the Spatial Analyst This is a good way to “eyeball” the value that you will use in the
“Contour” Tool. next step of this method. Since, in this case, the class value 15

gave a nice result in the map document window, you will use

that value as the contour interval, for the next step. You could,
at this point, simply use the results of this change in Symbology
as your coastal vignette.

17.Select SqRt_dist as the Input Raster.

18.Browse to the \Data\Raster\ Folder and
Save the Output Polyline Features as
Cst_Vignet15.

19. Enter 15 (the value from the previous
Symbology test) as the Contour Interval.




20.Click OK.

21.Drag the resulting Line Layer
between the Swiss Shading
Layer and the SqRt_dist layer.

22.Click on the line symbol

underneath the Cst_Vignetl5

layer name to Open the
Symbol Selector.

23.Change the Line Size to .10
points, and the Color to 80% Gray
(second shade from Black).

24.Click OK.

It should be noted here that the change you just
made to the line weight will not be accurately
reflected on the computer screen. This is due to
the limitations of the 96dpi viewing resolution of
most computer monitors, as well as the somewhat
low quality of the way ArcMap renders line and
other symbols. When making fine changes to the
Symbology of a map, it is always a good idea to
export a high resolution .jpg or .png version of the
map to view in a good image viewing tool. Printing
a high resolution version is always a good idea,
too. The fact that what you see on the screen is
not always what you see on the page, or resulting
image, is simply one of the frustrations you must
learn (through experience) to work around.

Creating Custom Map Elements

Rhumb Lines and Custom North Arrows

A Rhumb Line is a line of constant bearing. That is, if you

foIIow a compass bearing of East without deviation, you will
be following a rhumb line. Rhumb lines
are commonly seen on navigation charts
(portolan charts), and are devices that allowed navigators to plot
bearing based upon the map rhumbs as a standard. Here, you
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_ ™
&l u | @)
Ok Cancel Erreironiments. .. | Show Help »» |
DOptiohz
’7 Calar.
_ [ Mo Calar =
Exprezzway Ramp  Major Road Bt OEOOOO0OoOnnD |
) JEImEImimEmEey | § |
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"EEEECEEEEENEN
Collector Street  Residential Street F. L LLL LY
EEEEEEEEEEEN
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- . “ OEEEEEEN
) o= EEEEEEEN v|
FRiiver Boundary, Bour
National IMore Colors. .. Fiesel |
Cancel |
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- Will create a compass rose, with rhumb lines. Classic maps
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often had many compass roses, with rhumb lines
that intersected.

1. Turn off all but the African_Continent,
Compass_Rose and Rhumb_Lines layers (to
save having to wait for rendering of the layers
you created previously).

2. Click on the Editor Button
the Editor Toolbar, if it is not already open.

3. If you are asked to choose between several

Start Editing

to Activate

‘whhich folder or database do you want to edit data from?

Source Tyoe
C:\emphl4_Classic_Carography_Base\DatahS...  Shapefiles
C:Mtempi14_Claszsic_Cartography_Basze\Data\R...  Shapefiles

(] m |[>]

These layers and tables will be available for editing:

Compass_Rose
Fihumb_Lines
tdap_Cities

Rivers
Topographic_Features
African_Continent

Cancel

folders to begin editing, be careful to choose the one that contains the

Rhumb_Lines and Click OK.

4. If you are warned about Projections and Coordinate Systems, Click OK.

5. Click on the Editor Button, at the far left of the Editor Toolbar and Select

“Snapping...”

6. Check the “Compass Rose: Vertex & End” Checkboxes.

Layer
Compass_Rose
Rhumb_Lines
Map_Cities

Rivers
Topographic_Featur
Csk_Mignetls
African_Continent

X at the upper right corner.

Wertex

OO0000FR

Edge

OOoOoooOn

m
|
L

OO000O0XR

7. Check the “"Rhumb_Lines: Vertex & End”
Checkboxes.

This will cause the ends of the Rhumb
lines that you are adding to ‘snap’ to the
Compass_Rose point, and/or the ends of
the other rhumb lines, which will function
as the apex of the lines of bearing you will
add to the layout.

8. Close the Snapping Panel by clicking the

You will now create a set of eight lines of constant bearing, each emanating from the central
point of the Compass_Rose layer. To create these lines as compass bearings (i.e. relative to
magnetic north), you must know the declination (the difference between magnetic and
geographic north) of the point you are crating the lines for. Fortunately, the National Oceanic
& Atmospheric Association provides an online Declination Calculator that can calculate the
declination for any point on Earth (or in the atmosphere, for that matter), and any date, going
back to . Using the Lat/Lon coordinates of the Compass_Rose point as the origin, the
declination is calculated as [ Declination = 18.7° W ].

9. Select the Rhumb_Lines layer as the “Target:” on the Editor Toolbar.

11




10. Select “Create New Feature” as the Task on the Editor Toobar.

Editor

|

Editor = | 3 ”7j Task: ICreate Mew Feature

;l | Target: IRhumb_Lines

X Ela| @

11.Click on the Editor| ? “Pencil” Tool.

12.‘Hover’ over the Compass_Rose point until the Editing Cursor ‘snaps’ to it.

13.Click once to place the beginning vertex of the first Rhumbline.

14.Right-Click and Select “Direction/Length.”

Direction,/Length
“N 187w

|1 aonoood ‘

15.Enter N 18.7 W for the direction and
10,000,000 as the length.

16. Hit the ENTER Key to create the first Rhumb line segment.

17.Right-Click and Select “Finish Sketch” to complete the first rhumb line.

18. Add the remaining lines in the same way, but using the Direction/Lengths

shown in the table.

Bearing | Direction | Length
19.0nce all rhumb lines have been created, N N 18.7 W | 10000000
click the Editor Button on the Editor Toolbar NE N 26.3 E | 3000000
and select “Save Edits.” E N 71.3 E | 3000000
_ _ SE S 63.7 E | 3000000
20.Click the Editor Button and select “Stop S S 18.7 E | 3000000
Editing.” SW |S26.3W | 3000000
W S 71.3 W | 3000000
21.Save Your Work! NW N 63.7 W | 3000000

e — “¥¥  p|acing a Custom North Arrow and
s Altering its Declination
Samem. |8
- b 1. Inthe Table of Contents, Click on the
e f Symbol under the Compass_Rose
g o " Layer name to Open the Symbol
G 2 Selector.
Immm ’
@ i 2. Click on the Properties Button.
Ditpiay [ Senece [ Sebocton
S 3. Change the Symbol “Type:” to Picture
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Marker Symbol, using the drop-down.

4. Browse to the \Data\Images\ Folder and select compass_rose-3.bmp.
(You may need to change to Thumbnail view to preview them).

5. Click Open.

6. Inthe Symbol Property Editor, Change the size of the Compass to 72.

7. Change the Angle to 18.7.

8. Change the X Offset to -1.5

9. Change the Y Offset to 4.1. (Notice that you are using the offsets to
position the center of the compass rose over the crosshairs in the Preview

Pane.)

10.Make sure that the Transparent Color is set to White.

th‘lbul Property Editor
— Previews————————— - Properties:

Tupe: !F‘icture b arker Symbaol ;l Units: !F‘oints VI

Picture Marker I Mazk I

Picture... | CAtemph14Clazsic_Cartography BasehDatahlmages‘compass rose-3.bn

I S sge: [720+
Angle: 18-?_-__1 Foregraund Colar |~
~Layers———
o Y %  Dffset: '1'5_;| Backaround Calar: |'|
' Offzet: 14-1 _..I; Tranzparent Color: |:| l vl
I™ Swap Faregiourd and Backaround Calor o 1 bit Images

+ x| 2 3
&
OK I Cancel
11.Click OK.

12.1n the Table of Contents, Move the Rhumb_Lines Layer between the
Swiss Shading Layers and the Coastal Vignette Layers.
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Seamonsters, etc...

You can add just about any graphic you would like by using essentially the same
technique used above to insert a custom .BMP image into the map. Here, you
will add a few sea monsters to your map.

Draw
1. Return to the Layout View, if you are not Drawing * WK (=) Ol Al«l:
Drawing
already there. |Jr£
O o~ &
2. Activate the Draw Toolbar from the YA P
View.Toolbars Menu, if it is not already. New
Marker !
3. Use the Graphic Element Drop-down to
Select the Insert New Marker Tool.
k-Sy'rl‘lhul Property Editor
4. Place the marker in the Upper i~ Previ ~ Properties:
I’Ight corner Of the map |ay0ut. Type: iPlctuleMlarkerSymbul | Units:  [Paints -
Ficture Marker Maskl
5' Right-C“Ck On the marker and Picture. Chtemp14_Classic Catography Baseh\Data\lmages'sea monster-2.bmp
Open its Properties. &t s [0
E! E] ﬂ e Angle; UUU_:; Foreground Calar _"j
6. Click on the Change Symbol Pl ——
Button to Open the Symbol g — N =
Selector. - o
7. Click on the Properties Button. +| x| 2|
]
8. Change the Symbol Type: to —
“Picture Marker Symbol.” e
9. Browse to the \Data\Images\ Folder and Properties
Select the sea_monster-2.bmp. Symbol | Size and Posiion |
10. Click Open. Prever:

11.Change the Size to 72.

12.Make sure the Transparent Color is set to

White.

13.Click OK.

14.Click OK.

15. Click OK.

Calar: |v|

Angle:  |0.00 ;I

0K Cancel Apply
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16.Look at your cool sea monster and resize/reposition it, if needed, using the
resize/reposition handles.

17.Use the same method to place a sailing ship into the map.

@ Madagascar_Base.mxd - ArcMap - Arclnfo g@
J File Edit Wiew Insert Selection Tools ‘Window Help
J 0" §| & B x | o |¢/ | 113203006~ |:x€|@ 9 0 | N2 J Layer: [ Compass_Fiose ER 2R
@ P B B I 2 EI Y
- £ Layers ~ 1
= Compass Rose [ Q IE
] Compass_Rose = | [
i |, Bl
7 B
® - B
= ‘ IO_
2 B
= [0 Map_Cities L =
© k|« _.
= O Rivers ’_ ]
- o
+ [ Topography %
9 — — i
- d Eti\ﬂgnetls g o3 o M e E g
# O] SaRt_dist £ Madagascar &
- O dist2eoast T & the ]
Yalue .
High : 100000,000000 - CoaSt Of Afrlca
I/ -
Display I Sourcel Selectionl almlan LI | ﬂ
JgrawingvlT(?) « v Al~] = [ 4 e~ Bz u Ax By Sy 2~
[ |6.95 6,92 Inches 4

The Cartouche

Decorative cartouches are ubiquitous in classic cartography.

ArcMap provides native capability to place simple cartouches in

a map layout, but for something really over-the-top, it is

necessary to use methods similar to those S

used to add the sea monsters. Here you  =2¢ :

will add a scanned image (in BMP format) 3 7 X0 N\
o /New ENGLAND
e

and apply transparency, just as you did in  § S 5 ‘_
the last section. The difference here is that you want to :u_;{ &\\;; }} {
resize your Title text and Group it with the Cartouche so " “‘\/b i
that the Title Cartouche and Title become a single unit that ** ﬁ{uﬁﬁ& 7
can be resized and repositioned together. S ———
1. Return to the Layout View, if you are not Draw
already there. Drawing > K (=) | EF ﬂj ‘
2. Activate the Draw Toolbar from the O 1@

View.Toolbars Menu, if it is not already.

[ T V.
New
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VSymhul Property Editor

3. Use the Graphic Element o T
Drop-down to Select the =l e s =l G T
Insert New Marker Tool. e L e LT
& @‘kd;,ﬂ@ L) Picture. C:htempt14_Classic_Cartography_BasesData\mages\Cartouche_1.bmp
4. Place the marker in the lower P+ see [0S
right corner of the map layout, || 3 & sffo =l oo e
near the Title Text. 'L‘a""m R ifest:  [0.00=] Beckaraing ol ._.l..'.!
) A : ‘' Offset: ;‘D@ Tranzparent Color: i}
5. Right-click on the marker and U R o
Open its Properties.
6. Click on the Change Symbol
Button to Open the Symbol Earl|

Selector.
7. Click on the Properties Button.
8. Change the Symbol Type: to “Picture Marker Symbol.”

9. Browse to the \Data\Images\ Folder and Select the Cartouche _1.bmp
image.

10. Click Open.

11.Change the Size to 80. @ |
& cut Cirl+x
12. Make sure the Transparent Color is set to Gray. Copy crl+c
- anana Delete Delete
13.Click OK. g ConyertT
I erow
14.Click OK. A B Ungroup
ﬁ Graphic Operations 3
15 CI'Ck OK Order 3
Mudge 3
16.Use the Select Elements Tool to Select the Title Text. align »
Distribute »
17.Change the Text Sizeto12.  Flg ok Lot 4
\J-I I:'_:H":::_'-'-'-' Properties...

18. Alternate between resizing the Cartouche and the Text
until you have a good match (the text fits inside the . :
Cartouche). ——l

19.Using the Select Elements Tool and holding down the CTRL-Key, Select
both the text and the cartouche.
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20.Right Click on the two selected elements and select Group.

21.Resize the Grouped Cartouche element and reposition the scalebar
underneath it.

X Madagascar_Base.mxd - ArcMap - Arcinfo (M=%
Ele Edit View Insert Selection Tools Window Help
DSEG & 2BX| o |45, ek 1=
dellew|v|ee®n| o 2 e I I iy
= £F Layers [~ |
(= [l CompassRose g &
=] Compass_Rose e =] @
= ﬁ
i &)
o 0
: ] m
= Map_Cities 3 @
= [ Rivers | & s
=
=] Topography \id
= [ Topographic_Features &h
2] @ £
= O gtopo_2km = _
Value ; Hi
High : 3338 o —
Low : 1
= [ Focalmd_hil
Value
High : 234
Low: 45
= O Dlum_Hil
Value
High : 877 r 5
[ B [+ 3 =
Display -SUUICB Select\unl @@ LJ | _’I
pangr R V@O0 A~ Zlde || s BIU A B dv e
| [5823839.924 -2585481.402 Me .27 2.88 Inches A

The Measured Frame

Finally, to give the map a final touch, you will add a
measured frame, or graticule. These elements are common
in all of cartography, from rare
portolan charts to the most modern
USGS Topographic Maps. More than
a simple decorative element, the
Measured Frame provides a means of
referencing locations on the map
using Cartesian coordinates. Here, you will use the tools
built into ArMap to create a Measured Frame, then
surround it with a Neatline, to give a finished look.

1. Use the Select Elements Tool to select the Data
Frame in Layout View.

2. Right-Click on the Data Frame and Open the Properties.

3. Click on the “Grids” Tab.
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4. Click on the “New Grid...” Button to Open the
Grids and Graticules Wizard.

5. In the First Window, Check the Graticule Radio

Button.

6. Click Next.

Next > Cancel |
7. Under Appearance, Check “Labels Only.” L
8. Change the Intervals to 1 Degree. . S
oo € Graticule and labels
9. Click Next. -

10.Uncheck “Minor Division Ticks.”

11.Click Next.

12.Check the “Place a calibrated border at edge of

graticule.”

13. Click Finish.

14.Highlight the new “Graticule” item in the Grids
List and Click the Properties Button.

15.Click the Labels Tab and check the “Left” and
“Right” Checkboxes Under “Label Orientation:

Vertical Labels.”

16. Click OK.

17.Click OK to Apply the Graticule to the Layout.

18. Make sure the Data Frame
is still selected.

19.0n the Main Menu, go to
Insert>Neatline.

20.Check the “Place around
selected element(s)”
checkbox.

21.Set the Gap to 10 pts.

Grids and Graticules Wizard

~Which do you want to create?

" Measured Grid: divides map into a grid of map units

" Reference Grid: divides map into a grd forindexing

Grid name:  |Graticule

88483

Deg Min Sec

Placeparalelsevey [T [0 [0 fatiude
Place merdansevery |1 |0 [0 longtude

<Back Next > Cancel |
Axes and labels
fues
S ——
Line style:
= ¥ Major division ticks
o]
=
] Line style:
ui
o
-
u R e
"
-
oc ~Labeling
o
o
i Tt e
<Back Next > Cancel |

Create a graticule

Eocw _zoow

Reference System Properties

so0w

o

Pxes | Interior Labels  Labels Il.ines I Hatchingl Irnenfalsl

Label

( v Top v Leit ¥ Bottom % Right

i~ Label Sty

Format; | Degrees Minutes Secom vl
Fort: |0 daial = [
Size: B 'I
Color: - ‘ M

Additional Properties.

B|r]|u]
Label Difset: IE pls

oow

Graticule Border

€ Place a simple border at edge of graticule

|

& $iate 3 calibrated border 2t sdgs of graticule

Properties.
Neatins
[ I~ Place a border utside the grid —

Graticule Properties

" Store as a static graphic that can be edited

(= Store as a fixed grid that updates with changesto
the data frame

<Back [ A |

Cancel

i~ Label Orientation
Vertical Labels:
I~ Top v Left ™ Eottam iIrd Right
0K I Cancel Apply
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22.Click OK.

23.Use the Resize Handles to Resize the Neatline, if necessary.

24.Save Your Work!

Finishing Up

You now have the makings of an interesting map, using some of the cartographic
elements found in classic cartography. To finish up, you should experiment with
various versions of your map, alternating between the use of the Swiss Shading
& Hill Symbols, various combinations of Shaded & Concentric Vignettes and the
addition of different graphic elements (sea monsters, ships, etc...). Try using the
parchmentgray.bmp file that is in the \Data\Images\ Folder as a Data Frame
Background. Enjoy and explore, but most of all, look at maps and think about
how you can reproduce effects that you are interested in.

Madagascar
& the
Coast of Africa

Miles
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This Swiss Shading Model is derived from the work of David Barnes, Product Specialist at ESRI.

Barnes, D. 2002. Using ArcGIS to Enhance Topographic Presentation, "Cartographic Perspectives™ 42: 5-
11.
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