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Abstract: Zheng-He is a famous navigator and chart cartographer in Ming Dynasty of China. He had led the ship fleet to sail to northern Indian Ocean, Arab Sea, Red Sea and Eastern Africa seven times from 1405 to 1433. He had drawn over 40 sheets of charts that were named after him and called them Zheng-He Nautical Charts. In his charts, the content is very rich and colorful, the features relating to voyage are mainly described, and charts are laid along the center of shipping courses from left to right. Zheng-He Nautical Charts are the effulgent markers in Chinese chart developing history. The collection of his charts is the first chart atlas in China, and is the earliest chart atlas in the world, which was earlier than L.J. Waghenaer’s two chart atlas (the earliest chart atlas ever to be thought) about a hundred and fifty years that were published in 1584 and 1592. The characteristics of Zheng-He Nautical Charts are stated, and influence to present charts on cartography is studied from the aspects of cartography features selecting, symbolizing, coloring and sheeting.
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1 Introduction

    Zheng-He is a famous navigator and chart cartographer in Ming Dynasty of China. As far as 2007, 602 years has passed from his maiden voyage. From 1405 to 1433, he had led the ship fleet to sail to northern Indian Ocean, Arab Sea, Red Sea and Eastern Africa seven times, the voyage last 28 years and 37 countries of Asia and Africa had been visited. 

More than 200 ships that totally carried more than 27000 persons would be got under way in each voyage. The sailboat he was on was 150 meters in length, 11 meters wide and more than 1600 tons in carrying capacity, which was very outstanding in that time. Each voyage would last about two years. It was such a stark miracle in that time that so huge a ship fleet never met a serious accident in the seven times of oceangoing voyage, the farthest place they sailed to was through sailing round Good Cape in Africa and reaching Atlantic Ocean. Zheng-He is a great person because of his perfect sailing technique, but also being good at researching and drawing charts.[1]

In nearly 20 years of navigation practice, Zheng-He never gave up exploring the experience of drawing charts, and then finished a reel of Zheng-He Charts, (Refer to Figure 1) whose used name is “charts of embarking in Bao Bockyard and from Long-Jiang Barrier to foreign countries” and recorded in “WuBeiZhi” (a military book in Ming Dynasty). The number of charts included in the book sums up to more than 40. Original Zheng-He Charts were hand rolled and changed to book format when ingathered. If put all the charts together, the total length reaches to 630cm. From right to left, the chart coverage spreads out according to the direction of voyage from the headstream of ChangJiang River, westward along the coastline of China. The chart coverage uses NanJing as the start point; the furthest place it covers is Mombasa which lies in the east coastline of Kenya, namely, about 4 degrees of south latitude. Therefore Asia and Africa are all included. The charts particularly register the embarkation time, anchorages, shallows, reefs and more than 500 place names, in which more than 300 are foreign.
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Fig.1  Zheng-He Nautical Charts

Zheng-He Nautical Charts adopt visual scope contraction in drawing, which expressed mountain shapes and surface features of orientation significance vividly. Though the scale of Zheng-He Nautical Charts are not very accurate and also do errors exist in orientation, the chars to be come out still does a great contribution to Chinese cartography history.
Summarized the experience of former persons and practical oceangoing voyage, on the base of the last sailing route and through coordination process, Zheng-He Nautical Charts had been accomplished at last. Therefore the finished time was early in the 15th century.[2]
2 Characters of Zheng-He Nautical Charts[2][3]

   Zheng-He Nautical Charts fully reflected the general configuration of the earth’s surface where the ship fleet passed. The cartography coverage ranges from the southeast coastline of China to east coast of Africa, South Sea and Indian Ocean are all included. Zheng-He Nautical charts possess following several characters.

2.1 Elements related to voyage are specially emphasized. 

    Zheng-He Nautical Charts are quite abundant in contents, mostly are coastline of continents, islands, shallows, reefs, ports, bayous, coastal towns, mountains, also pagodas, temples, bridges, masts and so on in land that could betaken for aids to navigation (Refer to Figure 2). The place names including geographic and landmarks’ names are particularly recorded. There are good many kinds of geographic names in charts, for instance: mountains names, waters area names, harbors and bays names, gateway of voyage and channels names, islands names, reefs names, capes names and so on. If ranked by administration scale, country names, provincial capital names, state names, county names, guard names, place names, inspection names and so on are included. Not only geographic names but also names of surface features vary, involving palace names, temple names, bridge names, factory names and city gate names etc. Besides, shipping courses which record orientation and distance are drawn in charts. Some data of astronomical navigation are also marked. Though plenty content is described in Zheng-He Nautical Charts, mostly are factors related to voyage.
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               Fig. 2 The first sheet of Zheng-He Nautical Charts

2.2 Different charts express different content and areas

    Different chart content is not all the same, even same in size, the geographic area of charts is different. Take content for example, there is sea route but no sailing course notes from the first page to the fourth page (from NanJing to TaiChang) of the original charts in “WuBeiZhi”, while from the fourth page to the eighteenth page (from the headstream of ChangJiang River to LiuShan Mountain), there is sailing course notes but no data of astronomical navigation, then (from LiuShan Mountain to HuLuMoSi) from page nineteen to twenty-two, both sailing course notes and astronomical navigation data are recorded. The difference in content reflects the voyage character of different areas. Because sailing in river from Bao Dockyard to TaiCang Port, all that the fleet needed to do is to change course to obey the reach, the speed is also quite slow, therefore, sailing course notes are not necessary recorded. From TaiChang Port to XiLan Mountain, the fleet sails mostly along the coast, thus basically navigated by compass, so the sea route is particularly expressed and sailing course notes are also added. However, when sail in Indian Ocean, compass cooperating with astronomical are to serve for voyage, sea route of charts in Indian Ocean always include sailing course notes and astronomical navigation data. Some mountains on land also annotate astronomical navigation data.

As for geographic scope that charts of different areas cover is different. Precisely, disagreement in chart scales, is also related to voyage characters. For example, it is much complex when sailing in ChangJiang river, thus chart content is detailed expressed, therefore, geographic scope of the same size is small (the scale is relatively big). On contrast, the number of positioning is fewer when sailing in Indian Ocean, thus chart content is sketchily expressed, therefore, geographic scope of the same size is big (the scale is relatively small).

2.3 Charts are laid along the center of sailing courses from left to right

    Orientations of different sheets in Zheng-He Nautical Charts are not the same, some consider top as south, while some consider top as north, all charts are laid in a uniform rule, namely considering sailing courses as the center.

The entire sailing course from Bao Dockyard to HuLuMoSi of Zheng-He Nautical charts are continuously expressed from right to left. The actual directions of sailing course are not the same from right to left, so orientations of sheets surely varies along with actual voyage directions. For example, the actual orientation of sailing course from Bao Dockyard to TaiChang Port is from west to east, while drawn from right to left in chart, therefore, the sheet becomes the orientation of right-west, left-east and top-south, bottom-north. As well as one of sailing course from LiuShan to HuLuMoSi in Indian Ocean, the actual orientation is from south to north (LiuShan to GuLi), then from south east to north west (GuLi to HuLiMoSi), while all drawn from right to left. As a result, orientations of different sheets are inconsistent. Because sailing courses are laid in each sheet’s center, the two coastlines of Indian Ocean are crushed into sheets. Therefore, Indian Ocean becomes the corridor form and the basic sheet orientation becomes top-east and bottom-west.

2.4 Sailing course notes are detailed and precise

    In ancient times, compass is used to measure course and orientation by Chinese. Therefore, sailing course is called compass route. According to the four dimensions (Qian, Kun, Geng, Xun), eight Heavenly Stems (Jia, Yi, Bing, Ding, Geng, Xin, Ren, Gui) and twelve Earthly Branches (Zi, Chou, Yin, Mao, Chen, Si, Wu, Wei, Shen, You, Xu, Hai), the compass used in ancient voyage can be divided into twenty-four orientations. Compared with the modern compass rose of 360 degrees, each ancient orientation equals to 15 degrees nowadays. When in practical use, two neighboring characters can also be used to point orientation, therefore, this kind compass could point out forty eight orientations, every of which is the same as 7.5 degrees nowadays.
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Fig. 3  Orientation of compass rose

There are more than 100 sailing course notes that which Zheng-He Nautical Charts have recorded, some of which even include depth of sea-route, distribution of reefs and other voyage explanations. For instance, “there is a sink reef opposite to west south of mountain DuiJiu.” Therefore, sailing course notes in Zheng-He Nautical charts are quite detailed. When compare those sailing course notes with corresponding orientation and voyage etc. in modern charts, they are demonstrated quite precise.

2.5 Astronomical navigation charts are specially drawn for sailing 


Besides astronomical navigation data in part of Zheng-He Nautical Charts, four peculiar charts of astronomical navigation are allocated. Orientation of this kind chart is top-north and bottom-south. In the center there is a sailing boat picture, around the frame of these charts are constellations used for astronomical navigation. Orientation, names and height of constellations are all annotated. As figure 4 indicates, every astronomical navigation chart has sheet name and explanation.

Ancient astronomical navigation means to work out position and orientation of ship by astronomical navigation board, namely, the same as modern astronomical navigation.

Four astronomical navigation charts have detailed expressed astronomical navigation of following shipping courses: round voyage between Sumatra (namely SaMaLangLa in the north of Sumatra) and Sri Lanka Island, as well as round voyage between west coast of Indian and HaDe Horn of Arab Peninsula.

Data in astronomical navigation charts is measured by Zhi and Jiao. One Zhi equals to four Jiaos, or the same as one point nine degrees of astronomical height nowadays. There are totally ten ancient constellations annotated in astronomical navigation charts. Under the condition of not having particular tables of constellation positioning, astronomical navigation charts are operated as constellation height tables in some extent. Constellation pictures are attached for constellation recognition, which sufficiently demonstrate the advanced level of charts and astronomical navigation of Chinese Ming Dynasty.
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                     Fig. 4  Astronomical navigation chart

3 Influences of Zheng-He Nautical charts to modern charts[2][3]

   Zheng-He Nautical Charts are very important chart works in the 15th century of China; the charts are not only a glary milestone in the cartography development history of China but also a great event to the world cartography history. Also the influences that Zheng-He Nautical Charts have brought to modern charts are really great.

3.1 Influences to modern charts


Compare Zheng-He Nautical Charts with earlier original charts, great progresses have been made by Zheng-He Nautical Charts. Mountains, reefs and other geographic elements which Zheng-He Nautical Charts express have organically been combined, even detailed voyage explanations are also included. Zheng-He Nautical Charts became the earliest charts which need not to rely on sea tracks monograph and guide voyage independently.

Portolan Charts are considered the earliest charts in the world. Zheng-He Nautical Charts are of same contemporary. While when compare Zheng-He Nautical Charts with Portolan Charts, not only cartography areas of Zheng-He Nautical Charts are wider but also the practicability is better. For example, sailing courses in Zheng-He Nautical Charts are summarized from practical voyage, which have considered influences of magnetic variation in different areas, even influence of monsoon winds and ocean current. While for Portolan Charts not having considered influences of magnetic declination and monsoon winds, bearing lines drawn from Portolan Charts could only get theory location lines. 

They lay the foundation of describing chart objects by chart symbols and annotations for using sketch pictures to describe the general configuration of the earth surface relief and characters to express place names in Zheng-He Nautical Charts. Zheng-He Nautical Charts are laid along the center of sailing courses from left to right, which is an important enlightenment to chart sheet division in offshore areas nowadays. Zheng-He Nautical Charts outstood embodying voyage elements, which do great contributions to emphasize depth of water, reefs, aids to navigation and these marine elements in charts today. In addition, sailing course notes do some enlightening effects to adding short explanatory texts in some extent in modern charts.   

3.2 Influences to chart atlas


Zheng-He Nautical Charts are not a sheet of simple voyage chart for small areas but a chart atlas which include more than forty charts. Zheng-He Nautical Charts are the first chart atlas in China. World widely speaking, some cartographers generally believe Spiegnel der Zeeveart (Spiegnel der Zeeveart includes two books which were published in 1584 and in 1584 respectively.) drawn by L. J. Waghenaer who was a seaman in Holland are the earliest chart atlas in the world.

Actually, according to the time when those chart atlas was finished, Zheng-He Nautical Charts are earlier by more than 150 years. Therefore, Zheng-He Nautical Charts are the earliest chart atlas which still exists in world. Originally, Zheng-He Nautical Charts are recorded in the last chapter of WuBeiZhi whose title name is called Voyage. In front there is a preface of 142 words, following are charts. Totally 22 double pages and 40 sheets of charts are included in the atlas. Astronomical navigation charts consist of 2 double pages pictures and 4 sheets of charts. Therefore, the total number of charts is 44. Astronomical navigation charts are also laid along the center of sailing courses from left to right. The selection and arrangement of these voyage charts and astronomical navigation charts provide some valuable examples in cartography features selecting, symbolizing, coloring and sheeting for modern chart atlas. 

4 Conclusion


Zheng-He Nautical Charts are a very valuable artistic collection in cartography history of both China and the World. We research on Zheng-He Nautical Charts comprehensively and thoroughly will beneficially perfect the development history of world cartography.
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