UC Merced
UC Merced Previously Published Works

Title

Mapping Political Economies over Time, GIS Exercise 4: Comparing Urban Population Densities

in 19th Century China and France

Permalink

|https://escholarship.orgc/item/SqZ‘}sZ?d

Authors

Ryavee, KE

Henderson, M

Publication Date
2023-12-11

Copyright Information

This work is made available under the terms of a Creative Commons Attribution-

NonCommercial-ShareAlike License, available at |https://creativecommons.orgé licenses/bv—nc-l

ba/4.0/

Peer reviewed

eScholarship.org Powered by the California Digital Library

University of California


https://escholarship.org/uc/item/5q24s27q
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://escholarship.org
http://www.cdlib.org/

Mapping Political Economies over Time

A Primer of Regional Systems Theory and Methods for the
Study of Historical Economies, Societies and Polities, and
their Integration into the Modern World System

Exercise 4:
Comparing Urban
Population Densities
In 19th Century
China and France

Karl Ryavec University of California, Merced
Mark Henderson Mills College

First Edition, 2017
Creative Commons License (CC BY-NC-SA 4.0)



https://creativecommons.org/licenses/by-nc-sa/4.0/
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Exercise 4:

Urban Population Densities in 19th
Century China and France

Learning Objectives
1. Compare late 19th Century Urban Population Densities between Agrarian China and France.

2. Create a map layout using consistent scales and symbologies to compare two study areas.

Files used in this exercise

Datasets referenced in this exercise may be downloaded from the Harvard Dataverse repository at
https://dataverse.harvard.edu/dataverse/mpe. We suggest that instructors provide a shared
directory for students to access these files on their local network. The basemap data layers are
accessible through ESRI ArcGIS Online.

File Name Description
1. Macroregions Physiographic Macroregions of China
2. rivers Major Rivers
3. Coast1820 Coastline of China ca. 1820
4. Ch100k China Urban Population Density Grid
5. 5000City Towns/Cities of France ca. 1896
6. Franceout Outline of France
7. MetroAll Major Cities of France
8. China-Metro Major Cities of China

Data sources

This exercise makes use of data developed by G. William Skinner and his research team at the
University of California, Davis, including contributions from Lawrence Crissman, Griffith
University/ACASIAN, now archived at the Harvard University Center for Geographic Analysis.

Mark Henderson and Merrick Lex Berman, ed.s (2016). Skinner Regional Systems Analysis
Dataverse. Cambridge: Harvard University. https://dataverse.harvard.edu/dataverse/hrs.

Getting Started: Start ArcMap 10 and Save an ArcMap Project

This exercise shows examples from ArcMap version 10.5. If you're using a different version, or
different GIS software, what you see on your screen may vary. We assume that you're familiar with
the basic layout of your GIS software and are ready to try some new techniques.

To begin, start ArcMap and create a new ArcMap project. From the Menu Bar click on File / Save As,
and name your ArcMap document ChinaFrance-Lab4.

Consult with your instructor to determine the best location to save your .mxd document file.
Remember, the .mxd file is only an array of pointers to the actual GIS data files, which must also be
present where you save your work for the file to correctly open again later.
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Exercise 4  Urban Densities in 19™ Century China and France

I.  Displaying 19" Century Urban Population
Density in China

Attempts to compare historical aspects of economic development between China and the West are
difficult due to the lack of comparable standardized datasets on key variables, such as population
and urbanization. In this exercise, we will compare late 19th century urban population densities
between Agrarian China and France based on the best available historical GIS data.

Step 1. Add the Coastline of China, the Major Rivers, and the
Macroregions

Add the shapefiles coast1820, rivers, and physiographic macroregions of China. Your map should
look like this:

QChina-France-LabB - ArcMap == X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
RALQ LI ww E- 50D EMERTIT
Oetd & B4 1300000 v | ERAARE
| Ly
Table Of Contents S CA = |12
L LIF 1 &
| o
~ Layers i

= ¥ [vers

- Z coast1820
ol

=+ MacroRegions
o

== Ch100k

<VALUE>

o0 1485915599
= 14859156 - 5.200704597
m 5200704598 - 10.02993029
= 100299303 - 16.34507159
2 16.3450716 - 24.14612849
= 24.1461285 33.43310098
= 33.43310099 - 44.20598907
= 4420598908 - 56.09331387
= 56.09331388 - 7132394876
= 71.32394877 - 94.72711945
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Step 2. Open the Kernel Density Grid of the Urban Populations (circa
1893)

Open the Ch100k grid you created in the previous lab on China. This file may be in a
Geodatabase.gdb folder. It will likely look like this un-symbolized grid below, with values ranging
from 0 to 94.7.

@China—France-Lam - ArcMap = X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
AL@II e (- RO/ BEASE TR
Oetld & R x| e - 7:30,000,0 v- EFEEO G i
] LT

Table Of Contents g, i ! F b

B3

-1~ Layers
= *rivers

= coast1820

= » MacroRegions

- = [

i
Value
High : 94.7271

Low: 0

|Jn'3..< >

2612115958 -436256.673 Meters

Step 3. Symbolize the 1893 Urban Population Grid into 10 Zones

In the previous exercise, we classified this grid into 9 core-periphery zones, but this time let’s
symbolize to show 10 zones so it will be easier to conceptualize the levels and compare with France
in later steps.

Right-click on the Ch100k grid and open the Properties window, then click on the Symbology tab.
Choose Classified, select 10 Classes, and under Classify choose Equal Interval as the classification
method. Then choose a logical color ramp to show the peripheral to core density values. Set the
lowest periphery zone to ‘No Color’ to make the map clearer.
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Layer Properties X

General Sourca KeyMetadata Extent Display Symbology

Show: = =
2 Draw raster grouping values into classes
Vector Field T 2 8
Unigue Values
Fields
g?;:;::dcol G Value <VALUE= Normalization <None>
Classification
Equal Interval Classes 10 ~ Classify...
Color Ramp | O - |
%... Range Label ~
[ [ 0 - 9.472711945
9.472711945 - 18.94542389 9.472711946 - 18.94542389
18.94542389 - 28.41813583 18.9454239 - 28.41813583
|2B.41813583 - 37.89084778 28.41813584 - 37.89084778
| [37.85084778 - 47.36355972 37.85084779 - 47.36355972
| |47.36355572 - 56.83627167 47.36355973 - 56.83627167
| |56.83627167 - 66.30898361 536.83627168 - 66,30898361
66.30898361 - 75.78169556 66.30898362 - 75.78169556 y
Show dass breaks using cell .
O values Display NoData as
[Juse hillshade effect 7. |1

About symbology

Now your map should look like this. For now we will not adjust the density ranges; let’s wait until
we see what sort of comparable urban population densities there are for France according to the
same Equal Interval classification in 10 ranges.

QChina- France-Lab3 - ArcMap = =] X

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Neds ax|» #-1:30,000( ~ | O@IED| 3=

| B
]
Table Of Contents “ ?3
[Haesn o
-I= Layers 5
= y 3
SlE rivers

-I¥ coast1820
]

-I2 MacroRegions
=]

= I

<VALUE>

o 0-9472711945
= 9472711946 - 18.94542389
= 18.9454239 - 28.41813583
= 2841813584 - 37.89084778
© 37.89084779  47.36355972
© 47.36355973 - 5683627167
= 5683627168 - 66.30898361
= 66.30898362 - 75.78169556
= 7578169557 - 85.2544075
= 8525440751 94.72711945

4037341.03 629134.347 Meters



Ryavec and Henderson e Mapping Political Economies over Time

IIl. Replicating the Urban Population Density
Analysis for 19% Century France

Step 4. Insert a New

Data Frame for France

Click on Insert, then choose Data Frame, a New Data Frame should appear below your current

China ‘Layers’ Frame.

QChina-France-LabE - A
File Edit View Bookmarlls | Insert|Selection Ge
501028 *of | 5 pata Frame |
Ot

rocessing Customize Windows Help

W @FRR0 G

| 4 \
Table Of Contents ol ™ |
L Dynamic Text '|
== Layers |
= < rivers
=% coast1820

=

= MacroRegions
o

=z Ch100k

<VALUE>

o0 0-9472711945
m 5472711946 - 18.9454238%
m 189454239 - 2841813583
= 2841813584 - 37.89084778
o 37.89084779 - 47.36355972
o 4736355973 56.83627167
o 56.83627168 - 66.30898361
= 66.30898362 - 7578169556
m 7578169557 - 85.2544075
= 85.25440751 - 94.72711945

*New Data Frame

Picture...
4 Object...

Bojeieou
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Step 5. Activate Different Data Frames and Give Them Names

Your new Data Frame created in Step 5 should now be active (but blank), Right-Click on your
existing China Data Frame (it may be simply named “Layers” unless you named it already), and
choose “Activate”. Now your China Data Frame should appear again as shown below:

gchina France-Lab3 - Ar ;;:f;;{i;e = X
File Edit View Bookmark that operations n Geoprocessing Customize Windows Help

B EA[M@ e @ x 10| you perform

Oed e applied to. 1:30,0000 ~ | EEBED B

| ‘When you

Table Of Contents work in Layout [ wx e

[ECEEIE] View, ifyour |

=l !ﬂ!: map has l\s
cariverd T AddData. gl data
- “ MNew Group| frames, the

=@ coast ¥ New Basem active data
frame is shown

Boleleou

# Copy
= Macr Wlth. a dotted
outline, and
=] *  Remove
you can click
=aChl
on a data
bt Turn All Lay frame to
B0°9  Select All Lg activate it
= 947
= 18.5 i Al Shorteut: Hold
= 284 olapse Al down ALT and

= 3748 Reference S| click the name
o471  Advanced [ of the data
2 56.8 Labeling frame.

= 66.3 CTRL+TAB to
=757 cycle through
= Convert Fez -
multiple data
= 35.2
frames.

Activate

=New D)

% Properties...

To name your China data frame, Right-Click on ‘Layers’ and go to Data Frame Properties; under the
General Tab, you can then enter in a name. Or click once on ‘Layers,” pause, then click again; you
should see a cursor that you can use to type a new name for the data frame. Type China.

Data Frame Properties =

Feature Cache Annotation Groups Extent Indicators Frame Size and Position

General Data Frame Coordinate System lllumination Grids
Name: China
Description:
Credits:
Units
Map: Meters
Display: ~ Meters s

Tip:  See Customize > ArcMap Options > Data View tab for
additional options for displaying coordinates in the status bar
Reference Scale:  <Nonex
Retation: 0
Label Engine: Standard Label Engine ~

Simulate layer transparency in legends
] Allow assignment of unique numeric IDs for map service publishing

oK Cancal Apply
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Repeat this process for the other (new) data frame to name it France.

Qchina France-Lab3 - ArcMap = X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

EET - HEH L3 ] [ R B

DAES| A8 x|n o |d- ZTEIED
] ey
Table Of Contents "= B
Ha¢8 o =L
== China 3
L=}
—IE rivers

-I# coast1820
m

-IE MacroRegions
a

=le Ch100k

<VALUE=

o 0-9.472711945
= 9472711946 - 18.94542389
= 189454239 - 28.41813583
= 28.41813584 - 37.89084778
o 37.89084779 47.36355972
O 47.36355973 - 56.83627167
o 56.83627168 - 6630898361
= 66.30898362 - 75.78169556
® 75.78169557 - 85.2544075
®m 85.25440751 - 94.72711945

Step 6. Open the Towns and Cities of France in 1896

From your active France Data Frame, open 5000City (places with 5000 or more persons in 1896),
and Franceout (the Outline of France) for reference. Symbolize the towns and cities, such as
shown below in 3 classes:

Qchina France-Lab3 - ArcMap —
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ARF[@ e F-OINO I E AT R,
Oetd & B x| mc $-11:0460,97 v | DAETEE 3|
41 LTN

Table Of Contents o

208 =

-0 coast1820 ~

-
= MacroRegions
o
=0 Ch100k
<VALUE>
0 0-9472711945
= 9472711946 - 18.94542389
= 189454239 - 28.41813583
= 2841813584 - 37.89084778
O 37.89084779 - 4736355972
2 47.36355973 - 56.83627167
= 56.83627168 - 66.30898361
= 66.30898362 - 75.78169556
= 7578169557 - 852544075
™ 8525440751 - 94.72711945

== France
=& 5000city
P1896
+ 5001.000000 - 25000.000000
@ 25000.000001 - 100000.000000
.1 00000.000001 - 468311.000000
= Franceout [,
(m}

-136323.6 6538134.198 Meters

Bolelenal
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Step 7. Make a Kernel Density Map of the Urban Population of France

Open Arc Toolbox, then choose Spatial Analysis Tools / Density / Kernel Density. Double-click on
the Kernel Density tool. When the box opens, choose 5000city as the Input points. Under
Population Field, choose P1896. For Output Raster, click on the small folder box to the right, and
choose the icon to make a New File Geodatabase. The Output raster must be saved in a
Geodatabase.gdb folder or it may not work. Also, the name of the Output raster cannot be more
than 8 spaces, choose Fr100k for your output raster file name, then click Save.

Next, backspace over the Output cell size and enter 1000 (for 1000 m or 1 km).
Enter 100000 (100,000 m or 100 km) for the Search radius.

Choose Square Kilometers for the Area units, and Densities for the Qutput values, and Geodesic for
the Method, but do not click OK yet.

o~ "
File Edit View Bookmarks Insert Selectio ' Kernel Density - -l
| a@e LRI IR N At [
DaEs B +.| Input point or polyline features Method (optiona
] A 5000city hlll
Table Of Contents Population field Determines whether
L P1896 v use a shortest path ¢
- Outpt raster ireliomaceris:
=/@ MacroRegions C:\Users\KRyavec\Desktop\Regional-Systems-Seminar\China&France\New File Geodatabase.gdb\Fr100k ‘ M | Lo RENALL NS
& t is strongly suggest
= Output cell size (optional) use the geodesic me
RGO 1000 N with data stored in a
<VALUE> coordinate system th
0 0-9.472711945 Search radius (optional) not appropriate for
= 0.472711946 - 18.94542389 100000 distance measureme
= 18.9454239 - 28.41813583 Area units (optional) (for example, Web
= 28.41813584 - 37.89084778 SQUARE_KILOMETERS v Mercator or any
© 37.89084779 - 47.36355972 Output values are (optional) g::gﬁl;:’:;::;d:;z
- DENSITIES
2 4736355973 - 56.83627167 . that spans a large
= 56.83627168 - 66.30898361 Method (optional) gecgraphic area.
® 66.30898362 - 75.78169556 GEODESI] ¥
® 7578169557 - 852544075 o PLANAR—Us
= 85,25440751 - 9472711945
oK Cancel Environments... << Hide Help Tool Help
=@ 5000city : 7
P1896 . »—.)
* 5001.000000 - 25000.000000 . 4 A
@ 25000.000001 - 100000.000000 i~ et
@ 100000.000001 - 468311.000000 "5, |
-/# Franceout 4
a
v | Bl o | 0 v < >
Geoprocessing tool that calculates density from point or polyline features using a kernel function. 1137538.121 6684989.873 Meters
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Click on the Environments Tab at the bottom of the Kernel Density window. Under Extent, select
‘Same as layer Franceout’ then click OK. Then click OK again back in the Kernel Density window.

File Edit View Bookmarks Insert B =
SR T LR BT Y I i
NeEs & | Input point or polyline features ‘ Method (O JtIDnal)
“% Environment Settings X
Table OFf Conteny, hether to
Eoes = Workspace Extent ~tpathona
[ “Output Coordinates desic) or a
1= MacroRegi| " Processing Extent The Output Extent 1u9r) 2‘;2;0:50-
a BT environment setting ;S?E ihod
D Ch100k | (Same as layer Franceaut ~| (= defines what features or Eiina
<VALUE Top rasters will be processed ktem that is
o 0-94727 7110524.000000 by a tool. It is useful when le for
L | o you rl-}ged t? plrocess only surements
= 18.94542 99226.000000 1242375.000000 a.porfion olacargel Web
zalmm K Botiom dataset. You can think of ny
6049647.000000 this setting as a rectangle ordinate
B 37.89084 used to select input any analysis
5 47.36355] Snap Raster features and rasters for arge
= 56.83627 7 processing. Any feature or ea
= 66.30898], . raster that passes through i
XY Resolution and Tolerance the rectangle will be
= 7578169, : AR—Uses
= as.25440] ™ VLT processed and written to
i *Z Values output. Note that the
. ‘ Geodatabase recl:ta??\etis used :nlle to
-~ France B select features, not cli —
1% 5000city Geodatabase Advanced ke e “_E A
P1896 Cancel << Hide Help Tool Help
= 5001.000i = o
@ 25000.000001 - 100000.000000 T e ) ‘ ”
@ 100000.000001 - 468311.000000 A B

=™ Franceout

=

10

1123075.062 7126669.439 Meters
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Your resulting Grid should look like this:

QChina—Fran[e—Lahi - ArcMap L o
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
HE NG N E-Uh@ I E RS T E
DS L 9B x 2 - +-|1:946097 ~ | CEIWT =)
[ L]
iabisierficontents i ArcToolbox = :jh
[Ea« | - 1%
~ ‘.‘ =% Spatial Analyst Tools ~ =
[ ] s Q
o [0 Y
- & MacroRegions o ‘. +® Conditional &a
o : =& Density
=0 Ch100k Ei “ Kernel Density
<VALUE> “ Line Density

o 0-9472711945

= 9472711946 - 18.94542389
= 189454239 2841813583
© 28.41813584 - 37.89084778
= 37.89084779 - 47.36355972
© 4736355973 - 56.83627167
@ 56.83627168 - 66.30898361

“ Point Density
*®& Distance
& Extraction
[*'& Generalization
[+& Groundwater
I*& Hydrology
& |nterpolation

Tl mmal

= 66.30898362 - 75.78169556 < >
® 7578169557 - 85.2544075
® 85254407517 - 94.72711945
== France
- 2 5000city
P1896
* 5001.000000 25000.000000 0
@ 25000.000001 - 100000.000000 ur‘n‘.
.100000.000001 - 468311.000000 ‘S }|
= Franceout f.;_ J"
ot e

-

o0 371505093

396584.491 6427992.443 Meters

Note: if you did not select a suitable Processing Extent, the Kernel Density Grid would default to the
extent of the Input points, but as you can see in this map below, such a default extent would not cover

the total territory of mainland France:

Tip: You may close the Toolbox window because we will not use it again for now.
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Step 8. Symbolize the Kernel Density Map of France

Right-Click on Fr100k and choose Layer Properties. Select Classified, and then choose 6 classes.
Click on the Classify option, and then manually set your break levels to 1, 25, 50, 75, 94.7 (the
highest value for China), and then 334.3 as the highest value for France will be automatically listed
as your ending break level. Click on the color box for the lowest range of 0 - 1 and choose ‘no
color’ so your map will be clearer.

Layer Properties X
General Source KeyMetadata Extent Display Symbelogy
Shaw: = =
D aster I into cl
e raw r; grouping values i asses 5 &
Unique Values
i Fields
IS]E:rete Color Value <VALUE> ~ Normalization <None>
Classification
Manual Classes 6 s Classify...
Color Ramp I I
S... Range Label
o-1 0-1
1-25 1.000000001 - 25
25 - 50 25.00000001 - 50
50-75 50.00000001 - 75
75 - 94.7 75.00000001 - 94.7
94.7 - 334.3545837 54.70000001 - 334.3545837
Show class breaks using cell =
Dva}usﬁ 2 Display NoData as | b
[JUse hillshade effect z 1
About symbology

Your resulting map should look like this:

Qchina- France-Lab3 - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
s ame -0 kB EERSS IR

De@s|»fmx|no|e-[192006 v |2|T@I@ &)
2 7Y | =TT
-
Table Of Contents e a
[Hags
o0-1 A

= 1.000000001 - 25
= 25.00000001 - 50
@ 50.00000001 75
@ 75.00000001 - 94.72711945

== France

=l MetroAll
-

+n 5000city

-Io Europe_coastline

*& hydro

=I0 systems
a

“IE Franceout
-

<VALUE>

ag-1
= 1.000000001 - 25
= 25.00000001 - 50
@ 50.00000001 - 75
= 75.00000001 - 94.7
= 9470000001 334.3545837

169471.878 6765504.598 Meters
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Exercise 4  Urban Densities in 19™ Century China and France

Ill. Presenting a Comparison of China and France
Step 9. Make a Map Layout for China and France

Under View, choose Layout View, then manually move your map boxes to fit as shown below. You
will also have to choose the hand-pan tool and manually move your maps into position as shown
below.

Tip: Turn off the China Coast1820 polygon file until you finalize your map if it appears to take too long
to draw.

When each map box is highlighted, choose 1:18 Million as the scale: you may need to click on
‘Customize This’ and then manually enter 1:18,000,000 (see further directions below).

QChina-France-LabE} - ArcMap — x

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

QarQeIns - g ZINER B
[+:18,000 (AL E=TE

Nedd +a_x =2~ &-

WIAED EE B v'gzﬁsui 11589,
Table Of Contents 1%8'8880 L I E 1 I 5 i " g
BRI 1:250.000 O
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20-1 1:750.000 ¥
i g
= 1.000000001 - 25 1583588
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= 50.00000001 - 75 5,00,00
= 75.00000007 - 9472711945 I ——
== France ®
=10 MetroAll
¢ |
%o 5000city E

-0 Europe_coastline
+@ hydro 1
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o f
=I= Franceout E
o
S8+ 100K
<VALUE> ]
o0-1 ]
= 1.000000001 - 25
= 25.00000001 - 50
© 50.00000001 - 75
= 75.00000001 - 94.7 1 |
= 94.70000001 - 334.3545837 2

2.25 8.44 Inches
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After you enter 1:18,000,000, click ‘Add’ and then you may select it as your scale for both maps.

Now, based on the urban population densities for France, change the Symbology of your China map
based on the method just followed in Step 9 but choose 5 levels with breaks at 1, 25, 50, and 75;
leave the maximum value at 94.7.

Scale Settings

Standard Scales  Seale Format

1:18000000 Add
1:1,000 Add Current
1:10,000
1:24,000
1:100,000
1:250,000 Delete
1:500,000
1:750,000 Delete All
111,000,000
1:3,000,000
1:10,000,000
1:18,000,000
1:20,000,000
1:25,000,000
Load
Save...
Set as Default

[1Only display these scales when zooming

About map scales

Your final map draft should look like this:

Q China-France-Lab3 - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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=% Franceout
[

1004
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= 1.000000001 -
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@ 25.00000001 - 50

= 50.00000001 -

= 75.00000001

75
94.7

= 9470000001 - 334.3545837

4%

Cancel

10,
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Exercise 4  Urban Densities in 19™ Century China and France
Step 10. Finalize your Map Layout for China and France
Add a Title, Neatline, Legend, Scale and Place Names to your final Map Layout based on the steps

you learned in making a population density map of France in Exercise 1. You may want to adjust
the placement of your maps on the page, and the position of the map extent within each frame.

Urban Population Densities of China and France ca. 1890

Legend:

Person per sq km
[ Jo-1

[ RS

[ ]25-50
[ ]s0-75
B -
B o+ 7-3343

400 800 Miles ot 'Vanc -
J“ - :

asi
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