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Multiscale topographic map design 

ÅDraft design for mapping from The National Map data 

ÅSuited to multiple resolutions 

ïOnscreen 91 ppi (desktop) 

ï120 ppi (laptop) 

ïPrint 400 ppi 

ÅSuited to multiple formats 

ïPDF 

ïArcMap 

ïCached tile (web) 

ïPrint 

ÅSupports hydrographic generalization evaluation 
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Quality rating categories 

A - Label appearance and readability 

B - Label positioning and generalization  

C - Point symbol appearance 

D - Point generalization    

E - Line symbol appearance 

F - Line generalization    

G - Area symbol appearance 

H - Area generalization    

I - Terrain appearance 

J - Terrain generalization   

K - Vertical integration between layers 

L - Overall appearance of map (Goldilocks) 



C. Brewer, NationalMapping.us CEGIS, June 2011 

Quality rating categories 

E - Line symbol appearance 

ïLine appearance too similar to other line symbols 

ïLine too wide (or too narrow) 

ïLine form is jagged (due to rendering) 

ïPoor pattern choice (e.g., dash) 

ïPoor multilayer pattern combination (e.g., dash, centerline, line 

casing) 

ïPoor color(s) 

ï Interference from other features above or below line 

ïPoor symbol-level drawing (line should be above or below 

another feature type) 
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Example ratings aggregation 
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Experiment design 

5-inch map patches examined: 

Åby 3 raters 

Åat 6 scales  

Å for 8 subbasins 

Åat 2 resolutions  

Å in 2 file formats 

 

Å3 x 6 x 8 x 2 x 2 = 576 evaluated (June 2011) 
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Quality ratings ï results 

A - Label appearance and readability  398 15 

B - Label positioning and generalization  335 13 

C - Point symbol appearance    270 10 

D - Point generalization   74 3 

E - Line symbol appearance  436 17 

F - Line generalization    251 10 

G - Area symbol appearance   179 7 

H - Area generalization    124 5 

I - Terrain appearance    121 5 

J - Terrain generalization  111 4 

K - Vertical integration between layers    146 6 

L - Overall appearance of map    182 7 

Comments on problems:     #            % 

Total comments:       2627 

Labels 28% 

Lines 26% 

Labels and lines 

together 54% 

of issues 
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E - Line symbol appearance   17 = 10 Arc + 6 PDF 

A - Label appearance and readability  15 = 10 Arc + 6 PDF 

B - Label positioning and generalization    13 = 7 Arc + 6 PDF 

C - Point symbol appearance     10 

F - Line generalization     10 

G - Area symbol appearance    7 

L - Overall appearance of map     7 

K - Vertical integration between layers     6 

H - Area generalization     5 

I - Terrain appearance     5 

J - Terrain generalization   4 

D - Point generalization    2 

 

Quality ratings ï results 

Overall, 1.4x 

as many 

problems in 

ArcMap views 

than PDF 

% 
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Quality ratings ï results 

ÅLargest differences between Arc and PDF ratings in 

ñappearanceò categories: 

 

 

 
 

 

ÅLess difference on more data-driven issues: 

 

Category Arc Comments PDF Comments 

Label appearance 240 158 

Line appearance 273 163 

Point appearance 170 100 

Terrain appearance 86 35 

Category Arc Comments PDF Comments 

Vertical integration 75 71 

Terrain generalization 61 50 
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Quality ratings ï results 

ÅMost issues at middle scales: 

 
Scale % share of all comments 

24K 14 

50K 16 

100K 19 

250K 18 

500K 18 

1M 15 
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Quality ratings ï results 

ÅAbout 1/3 comments (34%) seeking to refine 

generalization 

 

ÅSmall difference in generalization comments counts 

between Arc and PDF formats (53 / 47% split) 
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Format Makes a Difference 

ArcMap 

120 ppi 

PDF 

120 ppi 

MO 

250K 

enlarged 
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Resolution 

Makes a 

Difference 

ArcMap 

91 ppi 

ArcMap 

120 ppi 

PDF 

120 ppi 

MO 

250K 

enlarged 
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Example comments:  
Line symbol appearance, area generalization 

E/CO/100: line too narrow (flowlines); interference from other 
features above or below line (flowline, reservation, roads) 
E/UT/50: highway casings deteriorating due to pixelation; railway 
ticks not rendered evenly across line; intermittent stream dashes 
seem inconsistent due to rendering; river has jagged edge 
 
H/FL/500: areas too small to suit scale (waterbodies); too many 
area features (waterbodies); area shapes too complex 
(waterbodies) 
H/UT/500: Too many area features (reserve); Area shapes too 
complex (area hydro and incorp place); Areas too small to suit 
scale (NA reservation) 
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