
"GIS Applications and GIS Applications and 
Web Map Service for the Web Map Service for the 

‘‘Monies, Markets, and Finance Monies, Markets, and Finance 
in China and East Asia in China and East Asia 

16001600--19001900’’--ProjectProject

Stefan Dieball
Hans-Joachim Rosner

GIS in the Humanities and 
Social Sciences 2009
Taipei

7th – 9th October 2009

Stefan DIEBALL, Hans-Joachim ROSNER
Geography Department, University of Tübingen



Structure

• The ‘Monies, Markets, and Finance’-project (MMF)

• Qing-time copper transport: 
localisation and reconstruction

• Transportation route analyses 

• Visualisations / MMF-Web Map Service
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MMF-Research Group

Monies, Markets, and Finance in China and East Asia 1600-1900:
Local, Regional, National and International Dimensions 
(Research Group FOR 596, German Research Foundation, DFG)

• Chinese studies, Japanese studies, 
and geography
(Tübingen - Heidelberg – Bochum)

• Phase I :  2005 – 2008
• Phase II : 2008 – 2011

Focus of the Project

• Concrete conditions of coin production: Mining and smelting of mint  
metals, transport to the mints, casting of coins, and 

• Problems related to the functions and exchange rates of different means  
of payment, the structures of the financial systems, cultural meanings of  
money.
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MMF-Core Research Groups (2nd phase)
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"Qing Coinage, 1850 to 
1911: Mint Statistics, 

Numismatic Evidence, and 
Monetary Policy”

"Qing Monetary Policies 
and the Lower Yangzi 

Economy, 1644 to 1850" 

Zinc Administration in 
Southwest China, 

1700-1850 

Qing Mining in Yunnan 
- Landscape Development, 

Environmental Change, 
Cartography, and GIS-based 

Webmapping 

Issues in the History of 
Transport Systems, the 

Environment and Mint Metal 
Shipments in Qing China 

Japanese-Chinese Copper 
Trade, 17.-19. Centuries: 

Regional, Interregional and 
International Aspects 
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Qing-time copper procurement

Copper cash: complementary currency most 
prevalent in everyday transactions

From 1738 on: Japanese restrictions on copper 
export, substitution found in Yunnan

Difficulties after the shift to Yunnan copper:
a) necessity of profound reorganisation of 

the copper procurement,
b) huge amount of copper, 
c) very long distance from Yunnan - Beijing, 
d) transport from the mines to the through 

the rough terrain in Yunnan.

5 University of Tübingen | © 2009 Dieball | 
 stefan.dieball@uni-tuebingen.de



Data (selection)

„Manual on Copper Ad-
ministration“ (Tongzheng 
Bianlan, 銅 政 便 覽)

Historical Documents
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GIS and RS data
CHGIS (version 4, Harvard 
Yenching Institute 2007)

Maps
Atlas of cultural relics of 
China – part Yunnan" 
(Zhongguo Wenwu Dituji / 
Yunnan Fence中国文物地
图集 / 云南份册)

US and SU military maps

Chinese provincial atlases
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Locating mints, mines and routes 

Copper Mines

Collection Points

Luzhou
(Yangtze River)

Yangtze River

Grand Canal

Copper for 
Beijing Mints

Tongzhou (Beijing)



Route-Analyses

Universität Tübingen | © 2009 Rosner | 
 hans-jaochim.rosner@uni-tuebingen.de

3D-Route Analyses
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SRTM (Shuttle Radar 
Topography Mission, 
February 2000)

GIS data



The li-Problem (li = 里, Chinese Mile) 
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Stage
Dist. doc. 

in li
Dist. Doc. in 

km (li =576m)
Dist. GIS 

in km

Ratio Dist. 
Doc/ Dist. 

GIS

Kunming – Banqiao 

Lühe – Chuxiongfu

Shezi – Lufeng

Yaodianzi-Laocunzi

Xiangduo - Shazuo

Sanying - Shaping

Æ The route reconstruction was (completely) wrong OR
official distance in li does not give the real distance
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The li-Problem (li = 里, Chinese Mile)
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Kunming - Dabanqiao

Lühe - Chuxiongfu

Shezi - Lufeng



Route-Analyses
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Dist. 
GIS 
[m]

Ratio
Doc/
GIS

Cumulative 
elevation gain / 

loss [m]

Cum. elev. 
gain+loss / 
Dist. GIS m]

Kunming - Banqiao: 21578 1.07
(+) 337 / (-) 287 

664

Lühe - Chuxiongfu 22624 1.53
(+) 1076 / (-) 1120

2196

Shezi - Lufeng 21355 2.41
(+) 1995 / (-) 2150

4145

Yaodianzi-Laocunzi 22790 1.52
(+) 1449 / (-) 1091

2540

Xiangduo - Shazuo 26462 1.09
(+) 473 / (-) 898

1371

Sanying - Shaping 38780 1.34
(+) 864 / (-) 927

1791

0.031

0.097

0.192

0.112

0.051

0.046
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ÆA li is not a measure for the length of a route in a strict sense 

but  a time measure.



Visualisation: maps and animations
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Visualisation: Web Map Service

Aims:

• Web-based access to maps and GIS-data 

• availability of cartography functions for other 
researchers

• availability of GIS-functions

• complete own administration

• no software costs 

ÆWeb Map Service (WMS)
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MMF-WMS 

MMF - WMS WWW-Server, Geography Department, Tübingen
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Monies, Markets, and Finance WMS 

MMF-WMS

Vers. 0.93 beta
☺
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Monies, Markets, and Finance WMS 

Data & Features

• CH-GIS data 
• MMF-data  
• topographic maps (US-Army 

maps 1:250.000, 1954) 
• cartography- and GIS-functions

(selection of data, pan, zoom, 
measure, change of coordinate
systems, identify, print…) Still to come

• more data
• query function
• better print layout
• digitize function
•
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www.monieseastasia.uni-tuebingen.dewww.monieseastasia.uniwww.monieseastasia.uni--tuebingen.detuebingen.de
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