Table of Contents

Chapter 1
HiStOrICal DEVEIOPMENTS. ... .ottt 1
Chapter 2
The TopographiC FOUNTALIONS........ccviiiiieiie et nas 15
A Methods 0F tOPOGraPNIC SUTVEY ....oiuiiiiiiiiiiieieie et 15
1 Plane-table survey or plane-table tacCheometry ... 15
2. TACNEOMELIIE SUTVRY ...ttt sttt sttt bbbttt sb bbbt 16
B L BVEIING e 17
4. PROTOGIAMIMELIY ..ottt e bbb ene s 17
B. Accuracy in surveying terrain SUMTaCES......ccoiiiiiiii et 18
1 Positional and height accuracy of surveyed POintS........ccoovviiieiiiiiinineseeseseeeen 19
2. The accuracy Of €dge TINES.......ooiiiiiieei e 22
3. The examination 0F CONTOUN TINES......coiiiiiiiiiic e 23
4. Types Of errors iN CONTOUT TINES.......ciiiiiiieie s 26
a) Errors in the geometric COMPONENTS......cooiiiiiiiieieeee e 26
b) Types of errors in contour lines according to origin and local distribution............. 27
5. Koppe’s empirical test fFOrmula.......cooooeeiiiiie e 28
6. Some additional methods of examining contour liNeS........ccccccvevieiieciec e, 3
7. The zone of mean positional error in contour 1INeS..........ccoeoviiiiieni e, 32
8. Contour acCuracy in MOUEIN SUTVEY S ...ciiiiiiiriirieitieieeieeseeteste st sie e see e see e 35
C. Status and quality of the topographic mapping of the earth’s surface............cccovreneee 38
D. General or derived maps at smaller scales as working bases........cccccevvevieeiie e e, 40
L G BNBIAL et b et bbb bbbt r e 40
2. Stylized representation of Iand FOrM S......oooiiiiiii e 41
Chapter 3
Further Basic Principles and GUIAANCE......c.ccveiiiiiiiiie e 43

V The study of topography in terrain and MapsS.......cccceeiieiieere i 43



Xl Table of Contents

B. ON 1andSCape AraWiNg.....ccvcuiiieieiie ittt e e s reesteenaesnaesneaneenree e 4
C. The aerial photograph and its interpretation..........c.ccocvevivie e 43
1 Some technical information about photography.......cccocveviiiiiiiicicece e 48
) I OF: 1 0 LT = W To [V 1o 1 0 =1 ) OSSPSR Vi)
D) FIIMS @Nd PIALES......oiiiiiieee e Vi)
c) Organization of flight lines and photography.......ccccoviiiiiiiii e vi?)
2. Completion through field reconnaissance andidentification...........c.cccccoveviviieiciecnenen. viY)
3. Rectification and PhotOMaAPS. ... S0)
4. Aerial photo INTErPretatioN.......c.ocicii i S0
5. Some essential differences between the aerialphotograph and the map.........cccccven. S)
D. Binocular VieWing OF StErEOPAITS......eciviiiieiicciece et 2
a) Stereophotographs of the terrain from nature.........cccccooce i, 3
b) Stereophotographs of terrain ModelsS........ccccovoiiiiii i 3]
c) Anaglyphs of photographs of nature and of models........cccocoeviieiiiiniei s B
A) ANAGIYPN M AP S i 3
FIrSt MEthOd. ..o et enee s 3
Second, approxXimate Method.. ..o 3
E. Knowledge of geography and geomorphology ... 5
Chapter 4
The ThEory 0T COl0OrS. ..o 5
L PhysSical theory 0T COTOT ..o 5
2. Chemical theory 0T COIOT .. ....i i B
3. Physiological theory 0f COlOT ... 3B
4. Psychological theory O COIOT ..o 5?)
5. The classification OF COIOTS......ciiiiiie e 62
6. Observations 0N ColOr reprodUCTION.........coiiiiiiiece s ®
@) Printing in three COlOrS OF MOTE.....ciiiiiiiic e . 6
b) Cartography, as a special aspect of reproduction technology.......cccccceeevivevieinennns ®
c) Further observations on the colors of linear and areal elements...........c.ccccccevvvennen. &
d) Printing colors and color charts for topographic and geographic maps.................. @
e) Hints on some technical printing Matters.......ccccoveiieiciiece e @
1 SCreen Patterns OF MOITES. . .ciiiiieeceeie st ese e e et e et ae et e e e e e nreenee e ®
2. Changes taking place during the transfer proCesses......cocvvvieviecieccieveesee e, ®
3. Variations DetWeen IMPIreSSIONS......cciiiiie et ®
4. Standardized color samples on the margins of the map sheet............cccevennn ®
7. On the harmony of colors and their COMPOSItIONS.........cccccvveiiiiiiciie e, ®
a) Combinations of two Or MOre COIOIS......uiiiiiiie i L
(o) I @0 (o] g odo] o 4] o To 1T 11 [0 ] 11T PP RT R RT L
8. 0N the symboliSmM Of COIOTS ..o e M
9. Selection of colors from physiological points OF VIEW ........ccccueieiiiiiiieniiceee, A
Chapter 5
The Problem and itS CharaCteriStiCS.......cviiiiiiiieiieiiee e 7

1 Statement of the ProbIEM .. ... A



Table of Contents X1

2 General appearance of the land surface in nature..........cccoceveeieiieieciieenen, 75
3 The use OFterrain MOGEIS..........o.oeueeeeeeeeeeeeeeeee et 6
4 Variations in the surface forms 0fmodels ..o, 76
5 Basic factors affecting the ability to see spatial depth and solidity........... 8
6 Which of the spatial depth or solidity effects can be used in map design?. 79
7 The map is not only a picture: The differences between maps and pictures 79
8 The forms and their dimensions should be capable of comprehension and
measurement: The fiction of the “contour blanket” ...........ccccovvvevivevvinenee. 80
9 Further fictitious indirect methods of representation including combined
LY A1 1o [U LY OO 80
10 AN EXPEIIMENT ...ttt sttt sttt 81
11 Conflict and interplay between both approaches to representation:
The progress of the direct teChNIQUE........cooviiriiiiiieeee e 83
12 Dualism and individuality of cartographic representation............cccccceevvevnnnne. 84
13 The generalization and the interplay of the graphic elements..........c..cccoveneee. 85
14. Different circumstances, different forms: The achievements to be sought after 86
Chapter 6
Spot Heights and SOUNTINGS........cviiieiiiie s nns 87
L CONCEPES ettt ettt ettt ettt ettt ettt sttt et sttt et et s e be et et ere b e st e b ebe et et ereebenbe e ere et 87
2. The cartographic significance of Spot NeIgNTS ..o 88
3 UNItS OF MEBASUIEMIENT...c.iiiieeie ettt sttt esneeaeeneenns 88
B (00 T Lo SR 89
5. The nature of Spot height ACCUTACIES ..o 92
6. The number and density 0f SPOt NEIGNTS.......coiiiiiiii e 93
7. Selection of spot heights - general.........cooiiii e 94
8. SOME SPECIAI CASES. ..ttt bbbt 95
@) PASSES ..ttt bt bbbttt bbb 95
b) Tops of church steeples and other high pOINtS......ccccoiiiiiiiiie 95
C) Glaciers and INIANA TCe........oiiiiiee e 95
) SErEAMS ANU FIVETS. ...t b bbb 96
) KBS, .. ettt e e re e ae e 96
1 Lake WALEE 1@VEL.....iiieieiee e 96
2. Spot heights of points on lake bottoms, with reference to sea level.................. 97
3. Lake depths or deepest POINTS.....cceiieiiiieiece e 97
T) O AN S ettt b ettt 97
0. GraPhiC PrODIEIMIS .o 97
a) Symbolizing the position 0fa POiNt......ccociiii e 97
b) Positioning of the spot height ValUue ..o 97
c) Styles of numerals for the ValUesS ... 99
d) Minimum type sizes for SHEEt MaPS...cciiiiiiiieiice e 99
e) Differentiation of the form of numerals according to position
or nature of measured NEIGNTS ..o 99
f) Grading of type sizes according to the importance of the pointS.......cccccoovvvennnn. 99
g) Colors of spot heights and dePth S ... e 100

10. Combination of the various height and depth data and the style of their symbols... 101



X1V Table of Contents

11. Assigning height values to special river charts for large shipping rivers.................. 101
12. Assigning height values to ocean shipping charts:

“nautical charts” or “nautical MaPS” ........ccvoiieii i 101
Chapter 7
SKEIBTAI LINES .. ettt bbbt ettt naenne e 105
L G ENEIAL oot e e b e 105
2. The skeletal line as a constructional aid in terrain representation............cc.cccceeeeneen. 107
3. The skeletal line as a supplementary element in terrain representation...................... 107
4. The skeletal line as an independent form of terrain representation..............cccccueenen. 108
Chapter 8
(00101 (01U L gl I 4 USSR TSRS Il
A. Concepts and terMINOIOGY ......couiiiiiiiiii e "
B. The vertical intervals between contour liNES.......ccoocvviveeiieie e 13
1 Simple equal-INterval SYSTEMS......coo i 113
2. Combined INTErVal SYSTEMIS. ..ot 122
3. INtErMEdiate CONMTOUTS. ...ttt 123
C. Generalization OF CONTOUTS.....uiiiiiiie bbb 126
1 Maps at scales 0f 1:5,000 and larger........ccceeiieiiieiiieiie s 127
2. Maps at scales of 1:10,000 to 1:100,000 ......c.ccceieereeiieiieie e 128
3. Maps at scales smaller than 1:100,000.........ccceiiiiiiiiiiieiie e 130
D. Relationships between survey accuracy and generalization.........c.cccoevvevieiiie e cieennne, 134
E. Relationships between contour structure and contour interval............cccoeveviiiiieeiiininnns 136
F. Graphic conventions and fOTM S. ... 137
O 0T Lc o o | (o U1 & USROS 137
2. INtErMEdiate CONTOUTIS ..ottt ettt e eenne e 140
3. UNCErtain CONTOUT TINES .ottt 140
4. Additional aids t0 OFIeNTAtION.........eeiiii e 140
ST OFo] o1 (o 1F | g oo [0 ] £ F SRR OR 140
a) Differentiation of contour color according to the type of ground.........ccccveenennee ul
b) Variations of contour color according to elevation layer.........cccccocvevvvieieeveseenne. 43
c) Variations of contour color according to illuminated and shaded sides................. 143
6. Line weights, the form of broken 1iNes. ..., 143
G. Clarity of contours and the untenable theory of vertical lighting........c..ccccoevviiiiienenn, %5
H. Variations of line weight, and three-dimensionally shaded contours...........cccccoceveenennee. 148
1 Increasing the line weight as elevation INCreasesS......ccvivereivieiieresiee e 149
2. Three-dimensional line strengthening without area tones........c.ccccecevvevieeic e, 149
3. Local increases of line WeIght.......coovviiiiii i 150
4. Differentiation of the color of contours according to whether slopes
are illuminated Or ShAE........cooouiiiiii s 150
5. Three-dimensionally shaded contours with flat area tones.........ccccceeveveeiieciicceee, 190

I. The employment of contours for elevations and depressions........ccoevveveeieniie e sienene ™4



Table of Contents XV

Chapter 9
Shading and SHAAOWS.......ccciiiiiiic s 159
AL GENEIal ASPECTS...uiiiiiiiece e s 159
B. SIOPE SNAAING . c..eiiiiiiiceee s 162
1 Its gradations from light to dark and a reexamination of the theory of
vertical IHUuMINAtIoN........ocooiiiie 162
2. GraphiC PrOCEUUIE...uiiitiiie ettt sra e 164
C. Oblique hillshading, or shadow depiction under oblique light................ 166
1 Light and shadow in nature, on the model and in the map................ 166
2. Geometric and topographic Models.......ccvviiiiiininiciese e 168
3. The drawing Of fOrMS......ccooiiiiecc e 169
4. Shadow tones iN Flat Areas........ccocvveereiieiieiiee e 171
5. CaSt SNAGOWS. ..eceiiciieieee et nae e 171
6. HHllumination by reflected light........ccooo oo, 171
7 HIGhIIGNTS. .o 172
8. ATl PEISPECTIVE. ..ot 172
9. The direction of the light and its local adjustment...........c.ccccocvrvnnne 173
10, Untenable theOTIES ..o 177
11 SOULh TIGNTING ..ot e 178
12. Leonardo da Vinci: The Master......ccccceviieiieie e 185
13, Four difficult cases. Illustrating the importance of impression........... 186
14. The accuracy 0f Shading......ccccccvveieiiiiecce e 186
15. Small details in the 1and SUrface......ccocviiiiiiinieieeee e 187
16. The emphasis on large land fOrms.....ccccceiiiiicici e 187
17. Generalization of three-dimensionally shaded land forms.................. 188
18 Shading color and shading strength.......c.cccccceveiiiiciicce e, 190
19, Shading tones on glaciers and permanent snowfields...........c.cccccevee.ne. 192
D. Combined SNadiNg......ccocoiiieiiecc e e 194
1 The influence of shading hachures.........cccccooviiiiie, 194
2. GraphiC representation. ... ..o eieeieie s 195
3. Misrepresentation of fOrm ..o 195
E Drawing material and drawing teChNIQUES.......cccevvevieevie s 196
L Requirements of the originalS........ccocooviiiiiiniiiiiine s 196
2. GraphiC frameWOrK.......cooooiiiiiiiiesiee e 196
3. Scale O the draWiNg......cccveiiiieiieccee e 196
4. DraWing SUTTACES ..ccveieeiieiereeie e sie e ee e e e e e e e ste e sneenee e 196
5. Working with drawing pencil, watercolor brush or airbrush.................... 198
6. Lightening: Adding light to flat SUrfaces........ccooeiiiiiiniincen 199
2 Shading originals on gray-tone film........cccccooiiiiiii e 200
mThe uniform impression and good photographic and reproductive quality
of shaded OriginNalS........cocciiiiiic 200
p p hamster to the printing platesS ... 201
ractiedi considerations: The advantages and disadvantages
0 s ading and SNAAOW TONES......ccuiiiiiiriiiriee e 202
*Slope shading..........ccce.... 202
2-Combined shading............ 203

3-Oblique hillshading . 204



XVI Table of Contents

G. Oblique hillshading ofthe 0cean flOOr.........ccccv e iiiii e 205
H. Hillshaded images by model photography......ccooeiiiii e 205
L GENEIAL AP CTS ...ttt bbbttt 205
2. Preparation 0f MOUEIS. ..o 205
3. Photography 0f MOGeIS.......ooiiecece e 207
4. Advantages and disadvantages of shading by photography......cccccoceiiiiiiiinciiininnns 208
I. Oblique hillshading With COMPUTET ... 209
L The eXperiments OF Y 0€ 11 ..o e 209
2. The eXpPeriments OF BraSSE ...t —eetee e nrae e 209
3. The experiments OF HUG . ..o 210
4, SOME QITFICUITIES ...eiiiiicieee e 210
Chapter 10
Hachures and Other Related TeChNIQUES.......cciveiieiiiiee e 213
A. SOmMe INrOdUCTIONY FEMATKS......iiiii e 213
B. SIOPE NACKHUIES ... ettt ettt e nnes 214
L The five rules 0F CONSIIUCTION........coiiiiiiece e 214
2. Some details Of FOrmMatioN........oooiiiiiiie e 21
3. The use of darkening for slope NaChUIesS.........coo i 21
4. The misrepresentation of form by slope hachures...........cccoiii 222
C. The SNAdOW NACHUTE ..o ettt sb e 224
1 The five rules of CONSIIUCTION......c.oiiiiiiiiceiee e 224
2. Misrepresentation of relief impression through shadow hachuring........c.cc.cccceeeeen. 224
D. General mountain hachuring in small-scale maps.......c.ccccoccevieiiiienicie e, 224
E. The COIOrs OF NACNUIES......ooiieee e 226
F. Graphic techniques used iN ProdUCTION..........ooiiiiiriiieiee e 227
G. Deficiencies and advantage; combinations with other elements.........ccccceevvievv e, 228
L THE JEFICIENCIES .ottt bbbttt ettt ans 228
2. Advantages and applicability ... 229
1 T 0] 141 o 4= 4 o] 1SS 229
H. HOFIZONTAl NACHUTIES ..o e 20
I. Plan views of oblique, parallel planes intersecting the terrain.........ccccoocveiiiiiicenieninnnns 22
J. ECKert’ s dot MEthOd. ... 24
Chapter 11
0T I - VAT o RS PR 251
A. Evolution and pOtential...........cooiiiiiii e 25
B. Geomorphological examination of some rock formations..........cccccceveveveiieir e cieseeen, 236
L Origin of 1arge fOrmMatioNS........cocviiiiiiii e re e 236
2. The importance of geological structure on the forms produced by weathering......... 23
3. Erosion gullies and dePreSSIONS.......cc.ciiiiiiiiiieiee et 23
4. Some other diStiNCtIVe FRATUIES.......iii i 26
5. The debrisS MaNTIE... ..ot 247
6. Chemical weathering of rocks and Karst fOrms.........ccocieniiiniiicieie e 28
AL A1 0L =T g ] Lo o F TSSO PR PR 254

8. The plan view depiction of rock areas at small scales........ccccocvvieiiiiicii e, 254



Table of Contents XVII

O FOME ANAIYSIS. ..ot 251
1 DemMArCAtiON TINES....coiiiiiiiiiiiee ettt bbb b e sbe et sne e 251
2. RAVINE OF QUITY TINES ...t 251
B CIESE IS ettt b b nre s 251
4 Skeletal line structure of erosional features at large.........cccccooeie i 252
D GraphiC CONSTIUCTION ....cuiiiiiiieiieie ettt sttt 252
L ROCK COMTOUTS ...ttt bbbttt bbb bbbttt bt ens 252
a) Equal vertical INTErValS........coovoiiiiiic e 252
D) Numbered Or INAEX CONTOUIS......c.ooiiiiiiiiiieei e 253
C) Vertical walls and OVErNaNgS.....ccovviieiiiie et 253
d) Sequence of drawing CONTOUTS......civiieiiieie e 253
€) Generalization OF CONTOUIS....cii it 253
f) Stroke widths and colors of rock CONTOUNS.......ccooeiiiiiiiiiic e 256
0) A special teChNICAl CASE....ccviiiiiicecccec e 256
2. SKEIBTAL 1IN @S ..ttt eene e sre e te s e sbeenbeeneenrean 257
I (0T Q] 1 = o 1T o SRS 257
a) Rock shading as an aid to drawing rock hachures..........cccocevveiviieice e, 257
b) Rock shading as an element of the final cartographic product...........ccccceevinenenn. 258
4. Rock shading under so-called vertical illumination..........ccccooveviiininni i 258
5. Shaded roCK NACHUTTNG ..o 259
Q) GENEIAL.....iiiiieicie ettt e et e e e te et e raenteareaneenreas 259
b) Additional remarks on figure 178, 1-17 .......cccccceoiiiiiiiiineiieeee e 259
c) Alignment or attitude 0fthe STrOKES.......ccveie e 261
d) Three-dimensional shading effeCtS.......ccccoviiiiiii i 262
e) The strength and distances between the StroKes........ccccvveveeiiiinicce s 262
) Ridgelines, gullies, stroke character and other factors..........ccocooiiiniiinicicnenn, 262
Q) ACTIAl PEISPECTIVE ...eiitiiiiciie e bbb 263
h) Fitting the small into the [arge ... 263
I) Standardization, generalization and local diStOrtion...........ccccooviieiiiiiini i 263
6. Rock hachures following the principle “the steeper, the darker” ........ccccoevevveveenenn. 266
7. The color 0F roCK NACKHUTES....c.oiiiicc e 266
8. Rock representation by means of area tintS........ccooveviiiiiiiiiiiece e 266
9. Combinations of several ElEMENTS.........ccccvoiiiiiiii s 266
a) Combinations of linear e1eMENTS. ..o 266
b) Combinations of linear elements and area tintS.........cccocvevevieevienienceesie e 270
10. Karren regions (regions of tints), regions of roches moutonnées and slopes
with protruding rocks: Particular design problems.........cccooviieiiiiii i 270
11 Portrayal of rocks in smaller-scale Maps.........ccoovvieiiiiiiiienee e 272
12. What training is required for cartographic rock drawing?........ccccceocevvieninienenennnns 273
E. Tools and techniques used in rOCK draWing........ccccecviieiieieeie e 273
1 Pen and black ink work on drawing Paper......c.ccceciieiiieiiieeiie e see e 273
2. Ink drawing on transparent film (Astralon, Kodatrace, Mylar, etCc.)......c.ccccovvrvrnnnne. 274
3. Scribing on coated plastic films or on coated glass plates.........c.ccoovvivniinninenennn 274
F Examples from older and NEWEr MapS........cocveeiieeieerieiie e eteesee e sneas 274
G. Critical examination and application of the different methods of rock drawing........... 279

L Plans, 1:5,000 @nd Jarger.....cciiiieieiieieeie e sr et saesee e re b snaesraense e sraeeens 281



XV Table of Contents

2. P1anS, 1:10,000........ccuiiiiiiiiieiaiieieie ettt bbbt a et bbbt 281
3. Maps, 1:20,000 and 1:25,000.......ccumuiiiriiaienieeiieeie ettt sre e 281
4. MAPS, 1:50,000 ....oeiiieiiieie et bbbt nae e b e reas 281
5. MapS, 1:100,000 ....ocveiieiiriiiiieieeieie ettt bbb bbb 282
6. Maps between 1:100,000 and about 1:500,000 ........cccccveiiiiieiiereiie e 282
7. Maps smaller than 1:500,000........ccciiiiiiiiiiiiene et et ere e 282
Chapter 12
Symbolsfor Small Landforms and Other Supplementary Elements.........cccoeiviininnnns 283
[T 0= - | SO 283
N g €} o L] o 1= USSR 285
2. Clay pits, gravel pits and QUAITIES.....cccueiiiieiieiieeitie ettt e e nre e 289
3. Landslides, torrent QUITTES . ......ooi i 289
4. Dolines and other karst forms, SINK hOIES, ETC.....ccuvvvivvciiiiiicee e 201
5. Scree slopes and debrisS MOUNGS......ooiiiiiiiiie e 201
G I g o 1Y 1T 0 o1 o KSR 292
7. Y OUNQ MOTAINES. c.eiitieieitie it ete e e ste e este et e e se e s teete s e e steesteassesseessesseesteeseeassesseensesreesreenne e 292
8. Small features 0N 1CE SUTTACES. ..o e 292
S B 1 1T TP PP RPN 293
10. SMall VOICANIC TOIMIS ..ot sre e enee e 293
1L BrandStatter’s ProPOSalS........cciiiiiiiiiiic it 293
Chapter 13
LN =T R O] (o] - F PRSP RPUPRTR P 295
A. The purpose and possibilities of area color tinting iN MapS......ccoccvviiienicieniere e 295
B. Natural and conventional COTOTS.....cuiiiiiiiici e 29
C. Colors for hypSOmMEtric tINTING....ccocoveiieeciece e 29
Type L The contrasting COlOr SEQUENCE......c.eiiiiieieiie et 300
Type 2: Gradation based on the principle “the higher, the lighter” ..........cccccooiiiiien, 01
Type 3: Gradation based on the principle “the higher, the darker” .........ccccccooveviviieiienns 302
Type 4: Modified spectral scale, standard fOrmM.......ccoocooiiiiiiieie e 302
Type 5: Modified spectral scale with omission of the yellow step........cccocevvviiiiiiiennnnn 303
Type 6: Modified spectral scale with gray or violet steps for the highest regions......... 304
Type 7: Karl PEUCKEI’S COION SCalB......ccuiiiiiiiicie e 34
Type 8: Further variations and extensions of spectral color scales.........ccccccoeevevvinnnene. 305
Type 9 and 10: Color gradations with optimum elevation modeling effects.................. 306
Type 11: Elevation color gradation for relief maps at large and medium scales with
RIHSNAATNG .. e 307
Type 12: Softened, modified spectral COlOr SEQUENCE.........ccveiviieiieii e 308
Type 13: Color sequences for three-dimensional hillshaded relief maps
AL SMAIL SCAIES. ... s 309
Color sequences for spectral hypSOmMEetric MapPS...c.cocvvieiiiiien e 310
FUIhEr POSSIDIIITIES.....iiiie e 310
D =T o] =TS [0 ] SRRSO 31
D. Color tones for the zones between bathymetric CONTOUTS. ... aun

E. Heights of hypsometric steps on 1and...........ccoveoiiieiiiieccce e 312



Table of Contents XIX

1 EQUITISTANT ST S ittt bbbttt b bbb 312
2 Two sequences of equally vertical interval steps in combination...........ccccceceevivennee. 312
S (<) 0 o) =T [V L= Y - SRS 314
4 Irregularly changing step heightS.......ccoo i 314
5. Steps based on an arithmetical progression or additive steps (figure 205)................. 316
6. Steps based on & geoMEtriC ProgreSSION......coiiiiiiirereeeeiee e 317
p The depths Of DAtNYMELIIC STEPS...ciiiiiiiee e e 318
o Adjusting the color tones t0 the STEPS.....coi i 320
x Further remarks on the representation of elevation Steps........ccocevviiiiiiiiiiiicne, 321
1 CoNtOUrs IN COIOTBA AIEAS.....iiiiieeiieie ettt ettt e eas 321
2. Graphic design and generalization..........cccooeiiiiieiiiiee e 322
3. Practical apPliCAtION......cuoiieie e 322
4. Legends for layer-tinted M aPS.. ..ot sre s 323
5. Color chart for use at the reproduction StAGE........ccviiiiriiiieeee e 323
Chapter 14
INtErPlay OF EIEMENTS ..ottt re b e s e res 325
A The nature and effect Of INTEIPIAY .....ooi i 325
1 The necessity for and the careful development of good interplay.......cccccoevevvnvennenne. 325
2. Conceptual, graphic and technical aspects of interplay......c.cccocoeveniiniinicicee 326
3. Consistent generalization and good standardization............cccccevveeveiecce e, 327
4. Careful emphasis and restraint. Mutual relationships between things.........cc.ccocvvvneee. 328
5. Overlapping, discontinuities, SUDSTITUTION.........cccoiiiiiiiieiie e 329
6. DiSplaCcemMENt, NAITOW PASSES....c.uiieieiiitiriesterieeieeee ettt sttt sb e bbb sneeneas 31
7. Changes in tint value resulting from combination...........ccccoeviiiiieiic i 332
8. Terrain representation and textual Matter..........cccooviieiiiie i 333
B. Combination of various elements of terrain representation..........cccccoveveeneiieiieneeeenee 333
a) Combinations for large- and medium-scale maps........cccccevveveiveiieve e 334
1 Contours and slope- or shading-hachures..........cccccooeiiiiiiniic e 334
2. Rock depiction by means of contours, skeletal lines and hachures.............c.......... 335
3. Contours and SIope SHAAING......cc.ooiiiiiiiee e 335
4. Contours with oblique hillshading or with combined shading...........ccceceevveveennnn 335
5. Rock drawing and oblique hillshading.........cccoooiiiiiiiii 336
6. Shaded hachures and shading tONES.........ccccvviiiiii i 336
7. The landscape painting in Plan VIEW ........coooiiiiiiiiencee e, 336
8. Hillshaded and colored maps of medium and large scales, without contours....... 337
9. Contours and rock portrayal combined with hillshading and color tones............... 340
b) Combinations for small-scale MapsS.......cccceiieiiiie i 342
10. Slope hachures produced according to the principle “the steeper,
the darker” and hypSOMEtriC tINTS....ccoiiiiiiii i 342
11 Shaded hachures and hypSOMELriC tINTS . ....ccoiiiiiiierce e 343
12. Slope shading following the principle “the steeper, the darker”
combined With hypSOMELriC tINTS......ccv i 343

13. Combined shading and traditional hypsometric tinting. Methods used up to
the present time, with suggestions for ways in which they might be improved .. 343
14. Oblique hillshading combined with hypsometric tints in small-scale maps......... 344



XX Table of Contents

15. Relief shading combined with ground and vegetation colors in

SMAII-SCAIE M AP S it et et e e nas 34
16. Contours with equal vertical intervals, hachures and hypsometric tints............... 345
17. Contours with equal vertical intervals, shading tones and hypsometric tints 345

Chapter 15
Observations on Map Reproduction TeChNIQUES. .......cceiveiiiiiiiinieeeee e A7
R G T 4T=T - | PSR OPPR A7
2. Cartographic reproduction by photomechanical or electronic color separation
Of MUItICOIOrEd OFIQINAIS.....cuiiiiiiee e A48
3. Some observations on drawing teChNIQUE.........ccccuviieiieie e 330
4. TNE ArAWING SEQUENCE . ..cuiitieiieieeiteite sttt ettt e bbb bt b et e e e e bt e b e b beeseene e 350
a) Adjustment of hypsometric layer outlines to the forms of relief shading.............. &l
b) The registration of the first, second and possibly the third shading........c.cc.......... &l
5. Considerations of iNaCCUracies iN rEQISTEr.....cciviiiiiieeieie e Il
6. THe PriNtiNg SEOUEBNCE. ..ottt bbbttt bbb 353
Chapter 16
FULUIE DEVEIOPMENTS....cciice et esreesaeennenns 5
1 Present status of the topographic-cartographic record of the earth’s surface............. 35
2. Increased requirements for topographic maps at all scales..........ccccvvvviiiiiiieiieenen, b
3. Is the map production technology of today equal to such requirements?.........c.c......... 3%
4. Automation iN CArtOgrapPNY ......cuciiicieieie e 3%
5. The Modern PhOtOMAP.......c.ciiiie ettt ste e nnes 3%
6. On the nature of cartographic representation..........cccovvviieieieienene e b7
7.0N Art IN CArtOGraPNY ..ccvecie e 39
8. RETOrM 1IN MAP TSTON .o bbb 39
9. Good maps are not always more expensive than bad maps..........cccoccevvveviiieiieiic e, 360
O e Y (O o] (0T | =TSSR 3l
TN o] 1o o] =1 o] 4| 2RSS ST TROTRTR 363
Supplementary BiblOgraphy ... 35
4o = SRS PRORPRIN Al

Colorplates 1-14 339



