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Mapping terrain is not new though as we’ve perpetually concerned ourselves with relief representation

Planimetric in the main but perspective relief representation is a side view as viewed from the river that flows between the mountains.

Earliest form of relief mapping from 2300 B.C. which was also the main representation on Greek coins some 2000 years later.

Relief mapping has revealed our changing perception of the natural world. At times we’ve had symbolism, at others emphasis on scientific truth.

The artistic acumen for developing representational techniques has been characterised by long periods of stasis punctuated by periods of intense innovation.
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Tabula Peutingeriana 4th century - profile
Rudimentum Novitorum printed in Lübeck 1475  - Tand O molehills
Da Vinci exposes this in his detailed map of eastern Tuscany c1502. drawn in perspective, light falling from the right.
Hans Conrad Gyger’s cantons of Zurich was the first planimetric depiction of relief 1668
First map to use hachures was Vivier’s carte particuliere des environs de paris 1674
Plan de Paris by Louis Bretez, 1739 uses an isometric projection and for the time, went against the trend of more geometric, planimetric depictions
Heinrich Weis and Joachim Muller 1786 – 1802 Atlas de la Suisse or ‘Meyer atlas’ Completely planimetric and heavy on hachuring but not yet systemized and appears sometimes cluttered
Topographic map of Switzerland by G. H. Dufour 1864. Shadow hachure combined slope hachure with a north westerly light source to create a shadow.
Xaver Imfeld Reliefkarte der Centralschweiz 1887. Famous for cliff drawings and relief representation
Bathymetrical survey of the fresh water lochs of Scotland by James Parsons and T. R. H. Garrett 1902. In the late 19th century contours became the most common way of relief presentation for all large scale maps. Spot elevations, contours, isobaths and hypsometric tints.
Birds-eye view from Summit of Mt Washington by Boston and Maine Railroad, 1902
Grand Canyon: Bright Angel by United States Geological Survey, 1903. Single representation of relief
Amundsen’s South Pole Expedition by Gordon Home, 1911
The Chevalier map of San Francisco by August Chevalier, 1911 – hill shading nd contours unusual on a large scale map
Yosemite by Jo Mora, 1931 Mora’s map is not only meant to entertain but also provide a window into the environment
Karte der Gegend um den Walensee by Eduard Imhof, 1938.

















Presenter
Presentation Notes
Mt McKinley by U.S. Army Corp of Engineers, 1941 This example of Mount McKinley illustrates the pinnacle of small format plastic relief model design but require considerable vertical exaggeration
Guide for visitors to Ise Shrine, Japan c.1950. Hand painted, oblique representation of the landscape gives way to a diagrammatic and planimetric view of the extended rail link to the right
Disneyland by Sam McKim, 1958-1964. Rich in detail to give a sense of a living, breathing, exciting place
Pictorial Guide to the Lakeland Fells by Alfred Wainwright, 1955-1966 The ascent maps are planimetric in the foreground and morph to become perspective in the distance showing natural features. Contours are included
View and Map of New York City by Herman Bollmann, 1962. Isometric projection preserves scale, incredibl detail and widened road widths
Yellowstone National Park by Heinrich Berann, 1962. Curved perspective projection. Incredible detail and saturated colours
Atlantic Ocean Floor by Heinrich Berann, 1968. Hugely exaggerated plan oblique
Hagerstrand (1970) proposed a framework of time geography to study social interaction and movement of individuals in space and time. STC is visual representation of that framework. Suffers problems of overplotting, disorientation & occlusion
United States by Raven Maps, 1987 beautifully rendered hypsometric tinting and masterful hill-shading that crates contrast between mountainous regions and the great plains
Mount Everest by the National Geographic Society, 1988. Last example of hand drawn Swiss hill shading.
Mount St Helens anaglyph 1999
Google Maps 2005 – present The map itself is in the typical style of Google Maps which since its launch in 2005 has matured well into a familiar and coherent style in its own right. The third dimension is rendered well with shadow, transparency and simplified buildings. 
Savile Row by Katherine Baxter, 2006 – hand drawn axonometric projection
TIME magazine 2007 – Spikes
Here and There by Jack Shulze and Matt Webb, 2009 – inverse of the more normal progressive projection
Mt Everest in 3D by 3D RealityMaps, 2011 – 3D camera, detailed survey and fly-through
3D building models
3D choropleth
3D terrain models and isometric diagrams
Chromastereoscopic
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Eduard Imhof, Relief Model of the mountain Range Grosse Windgälle in Switzerland, (1939)
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Eduard Imhof, b eastern Switzerland in 1895. d 1986. Professor of cartography at the Swiss Federal Institute of Technology, Zürich, from 1925 – 1965. Worked on many school atlases and renowned for his relief representation.

Esri Press republished his classic book on relief representation, first published in 1965 and subsequently in English in 1982
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Karte der Gegend um den Walensee by Eduard Imhof, 1938.

This original image measures 9.6m in width and illustrates he area around Walensee at 1:10,000.

This is a painting in gouache that Imhof used to show a plan view portrayal as naturally as possible.
Imhof employed the techniques of a landscape painter. All linear elements that might be produced using woodcuts, etchings, engraving or lithography are removed since they are abstract and do not appear in a natural landscape. No aerial photographs or existing maps were used as underlay. The result is a beautiful, aesthetically pleasing impressionistic painting yet one that is highly accurate.
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ArcGIS Online



Terrain Tools v1.0
http://arcg.is/1dHOcNj



Aspect Slope Hillshade
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Some basic concepts



Demo
Let’s make the following…(and more)
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The majority of this session is live demo



Swiss hillshade
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Sky modelled hillshade (turbid conditions)
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Sky modelled hillshade (overcast conditions)
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Hypsometric tints and illuminated contours
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Historic dots
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Chromastereoscopic 3D
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Pseudo-natural painted landscape
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Bathymetric and illuminated contours
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One more thing
Actually…a few more things



carto.maps.arcgis.com



“Cartography” (forthcoming)

By Kenneth Field and Damien Saunder



Other sessions
Best Practices in Map Design
Full throttle Mapping
Mapping Statistical Data
3D Cartographic Techniques
Creating Beautiful Terrain Maps



Thank you…

• Please fill out the session survey:

First Offering ID: 1347 (EdUC) 
Second Offering ID: 1479 (UC)

kfield@esri.com @kennethfield
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