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Exercise 2:
Cities and Water Transportation in

19th Century France

Learning Objectives

1. Select by Attribute: Select all Cities with a total population in 1831 over 25,000, and create a new
GIS shapefile.

2. Select by Location: Identify all Communes with a total population in 1831 over 2,500 located
within 2 miles of the sea or a navigable waterway.

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.

File Name Description
1. FranceOut Outline of France for reference
2. Waterways_1848 Navigable rivers and canals of France c. 1848
3. France_Waterways Coastline of Europe with navigable waterways of France
4. watersheds.shp Watersheds of France for reference
5. systems.shp Skinnerian Macroregions of France c. 1850 for reference
6. City1831 Commune points, with more than 2500 persons in 1831

New Files created in this exercise

1. 1831 Metro Communes with a total population in 1831 over 25,000
2. WaterCity Communes with a total population in 1831 over 2500 located
within 2 miles of the sea or a navigable waterway

Data sources

This exercise makes use of data developed by the Institut National de la statistique et des études
économiques (INSEE)/ National Institute of Statistics and Economic Studies, the National
Aeronautics and Space Administration (NASA), and by G. William Skinner and his research team
at the University of California, Davis, now archived at the Harvard University Center for
Geographic Analysis.

Claude Motte, Isabelle Séguy, and Christine Thére (2003). Communes d’hier, communes
d’aujourd’hui. Les communes de la France métropolitaine, 1801-2001. Dictionnaire
d’histoire administrative. Paris: Institut National d’Etudes Démographiques.

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

Marti-Henneberg, J. '1848 France waterways shapefile' (2017).

2


https://dataverse.harvard.edu/dataverse/mpe
https://dataverse.harvard.edu/dataverse/hrs

Exercise 2 e Cities and Water Transportation in 19t Century France
This dataset was created thanks to the funding of the Spanish Ministry of Science and Education
(CS02015-65733-P). http://europa.udl.cat/projects/inland-waterways/

Getting Started

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

Start ArcMap and create a new ArcMap project. From the Menu Bar click on File / Save As, and
name your ArcMap document France-Lab2.

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 that must also be
present where you save your work for the file to correctly open again later.


http://europa.udl.cat/projects/inland-waterways/
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|.  Mapping Urban Centers in Relation to Navigable
Waterways

The economic history of states and societies shows strong inter-relationships between cheap
transport by water, improved market access, cheaper raw materials and economic and
demographic growth. These inter-relationships of navigable waterways with economic and
demographic developments can be explored in new ways using GIS (Geographic Information
Systems) models of the navigable rivers and canals of France.

According to Satchell’s historical analysis of the navigable waterways and the economy of England
and Wales ca. 1600-1835, towns were only able to grow beyond a population of 25,000 if they had
access to navigable waterways, the sea, or both.! We will test this hypothesis with France in 1831
before the advent of Railroads in the 1840s changed the traditional agrarian economy based on
land and water transport.

1Max Satchell, “Navigable Waterways and the Economy of England and Wales 1600-1835” (Working

Paper, The Online Historical Atlas of Transport, Urbanization and Economic Development in
England and Wales c. 1680-1911.) Cambridge: Cambridge University, Cultural and Historical
Geography.

Step 1. Add the Outline of France, Navigable Waterways, and
Watersheds.

Add the shapefiles Franceout, Waterways_1848_Projec, and Watersheds. Your map should look like

this:

QFrance Lab1-part2 - ArcMap -
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

T HE AT BT I T Al
2Es B e 1911880 v | DEIED =y
Table Of Contents ~
m JLa;ers Editor-
=& C\Users\KRyavec\Desktop\Regional-Systenr
=0 City1831

P1831

+ 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000
@25000.000001 - 182668.000000
- ® watersheds
=0 systems

a

= Franceout

o

=13 C:\Users\KRyavec\Documents\ArcGIS\Defau

g 2terways 1848 Projed

746698.082 6115838.597 Meters

u}
X
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Step 2. Symbolize the Navigable Waterways.

Right-click on Waterways_1848_Projec, and under Layer Properties open the Symbology tab.
Choose Categories, Unique Values. Select Type_CD for the Value Field, and then click on Add All
Values.

Layer Properties X |
Joins & Relates Time HTML Popup
General Source Selection Display Symbology Fields Definition Query Labels
Show:
— Draw categories using unique values of one field. Import...
Categories Value Field Color Ramp
Unique values Type_CD

Unique values, many field
Match to symbols in & styl

Quantities 5. Value Label [
Charts E_<all other values> <all other values> o
Multiple Attributes <Heading> Type_CD 458
20
—C C 154
R R 284 +

Add All Values Add Values... Remove Remove All Advanced

o] o

Make the Canals (C) one color to distinguish from the Navigable Rivers (R) such as shown below:

QFrance-Lab1-part2 - ArcMap - X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
LT TEEE LR BT BT Yo ARt
Deds Bxoc|4- 101188 v [EDEEED =y
| | B

Table Of Conte [ - ~ @
’@:,,u Fonm Editor = % &
-~ Layers Editor- §
- = C\Users\KRyavec\Desktop\Regional-Systerr ]
=0 City1831 £
P1831 §

+ 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000
@25000.000001 - 182668.000000
-'® watersheds
=0 systems
a
=@ Franceout
o
=2 C\Users\KRyavec\Documents\ArcGIS\Defau
== waterways_1848_Projec
— <all other values>
Type_CD

= C
=R

LY

1272129.482 6506159.066 Meters
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Step 3. Open and Symbolize the 1831 Cities

Choose a point symbology for the City1831 layer. Here, we're choosing graduated symbols that
increase with population size.

Joins & Relates Time HTML Popup
General Source Selection Display Symbology Fields Definition Query Labels
Show:
R— Draw quantities using symbol size to show relative values. Import...
Categories Fields Classification
Chuniiies Value: P1831 - Manual
Graduated colors
Graduated symbols Normalization. none - Classes: 3 Classify...
Proportional symbols
Charts RN B
Multiple Attri Symbol Size from: to:
Template
5. Range Label S

= 2501.000000 - 10000.000000 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000  10000.000001 - 25000.000000
@ 25000.000001 - 182668.000000 25000.000001 - 182668.000000

Classification X
Method:  Manual X Count: 1475
Closses: = Minimum: 2501.000000

Eooe i - Maximum: 182668.000000
Data Exclusion Sum: 8842154.000000
Mean: 5994.680678
Exclusion .. Sampling ... Median: 3455.000000
Standard Deviation: 9768.540665
100 2 [JShow Std. Dev. [Jshow Mean
Break Values %
’ 10000.000000
25000.000000
182668.000000

oo Lati- iz - eV -

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
AEaNQ e - U(R|O/ B AR TIRE

Daas ®x|no|®-1:91188: v [ZMEEEO =
Table Of Contents s

08 d

/¥ Layers

- = C\Users\KRyavec\Desktop\Regional-Systerr
e
P1831
= 2501.000000 - 10000.000000
@ 10000.000007 - 25000.000000
@25000.000001 - 182668.000000
=0 watersheds
=0 systems.
a
= Franceout
o
=3 C\Users\KRyavec\Documents\ArcGIS\Defau
=@ waterways_1848_Projec
= <all other values>
Type_CD

-
=R

me e
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II. Selecting by Attributes
Step 4. Make a New Shapefile of Cities with a Total 1831 Population of

Over 25,000

At the Top Menu Bar, go to Selection, and Choose Select By Attributes. Choose City1831 as the
Layer, then double-click on the value field “P1831.” Choose > and then enter 25000 as shown
below. (Note the space after the > sign.) Click Apply and the Cities should be highlighted as below:

Exercise 2 e Cities and Water Transportation in 19t Century France

x | Windows Help

Select By Attributes
Layer ["city1831
‘! [[] Only show selectable layers in this list
+ Method: Create a new selection
"FID"
"OBJECTID"
"Id_Route50"
"INSEE_Co..
"NOM_CO..
"P1831"
= <> Like
> = And
< <= or
_% O Not
Is In Null Get Unique Values Go To:

SELECT * FROM City1831 WHERE:
"P1831" > 25000

Clear Verify Help Load...

OK Apply

Number of features selected: 51

&
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Next, right-click on the City1831 shapefile and choose Data - Export Data

QFrance Lab1-part2 - ArcMap = X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
aa@e WSk mLREs TR,

TEES Bax no #-11.911887 HEGFTEO =

Table Of Contents L

| Editor-

@

(0]

{2

=+ Layers g
-2 CA\Users\KRyavec\Desktop\Regional-System | ]
(7]

g . @

L] 8

p Copy 2

.2 * Remove =

@1 @ Open Attribute Table
@: Joins and Relates
soHC ¢ Zoom To Layer

=8 we Visible Scale Range

Use Symbol Levels

: n Selection
wFrl Label Features
o Edit Features
3CAL

“@we = Convert Features to Graphics...
i Convert Symbology to Representation...

1 Data B
d Save As Layer File... - Export Data...
-4 # Create Layer Package... Export To CA Export Data

* Properties... Save this

View Item D¢ |ayer's data as

| a shapefile or |

| geodatabase | .
& >8] a0 < | feature class s

51 features selected 58275.716 6693813.138 Meters
Select ‘this layer’s source data’ and navigate to your France folder to save the new file:

Export Data X

Export:  Selected features -

Use the same coordinate system as:
(®) this layer's source data
(O the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature class:

.C:\Users\KRyavec\Desktop\RegionaISystems-Seminar\France Cov: &

s
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Replace the default name of Export_Output.shp with 1831Metro.shp, and click Save

¥

Saving Data X
Look in:  =France Covers - Al = Bt
~Waterways “Com2500.shp
" co6all.shp “Com5000.shp
i II"“C()Bma\tn:h.shp h!Cclmmz.shp

" coematchb.shp “COMMUNE shp
" CANTON.shp “ COMMUNE_POINTS shp
"Cantonpt.shp =France-Aquitain-1856-Commune-Cer
'LCity‘ISSLshp gFrance—Canton-‘I851-PopData.xI5
I*"Ci‘q,r‘lff,t’ns.shp EFrance—Canton-aIl-years—TotaIPop.xls
I""vi:chm1iZ.'rt'_IiZJ_shp IT&France_Cantc:r'l_Jc:‘in_shp

< >
Name: 'Export_Output.shg) ' Save
Save as type:  Shapefile v Cancel

Tip: If you leave map features highlighted, they may remain selected in the attribute table and cause
problems later on. Never leave anything selected or highlighted—it can come back to haunt you! Go
to Selection and choose Clear Selected Features.

@ France-Lab1-part2 - ArcMap - x
File Edit View Bookmarks Insert Selection | Geoprocessing Customize Windows Help
il FOROEEA G select By Attributes..
DENSLRS) o Select By Location... E
Table Of Contents — S
0o 8 o - | o
-1 Layers # Zoom To Selected Features E—r
-l CA\Users\KRyavec\Desktop\Re¢ ® Pan To Selected Features B
-# 1831Metro I Statistics... E‘?
e 2 Clear Selected Features | 9
HE Interactive Sele(Clear Selected

Selection Optio|Features

+ 2501.000000 - 10000.00000u
Unselect the

@ 10000.000001 - 25000.000000

currently
@25000.000001 - 182668.000000 solictad
-0 HGISE_Britain_France_railways_1840_1860 featires inall

layers.
-0 watersheds F
-0 systems
a
- Franceout
o
=3 C\Users\KRyavec\Documents\ArcGIS\Defau
- @ waterways_1848_Projec
— <all other values>
Type_CD

=C

= R

< > I a| & v < >

51 features selected -12496.677 6617679.2 Meters
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Your Data View should look like this. Do you find that all cities over 25,000 were near the coast, a
navigable river or canal?

QFrance-Lab1-part2 - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
R a@@ 1 0RO ES NS TR

Neasa B %[0 |®- (19,1188 v | oEsen =

S Contants & ﬁ_
Y e
-/~ Layers Editor-

- = C\Users\KRyavec\Desktop\Regional-System

=@ 1831Metro

o]
=0 City1831

P1831

*+ 2501.000000 - 10000.000000

@ 10000.000001 - 25000.000000

@25000.000001 - 182668.000000
-0 HGISE_Britain_France_railways_1840_1860

-0 watersheds
-0 systems

a
~® Franceout

o

=3 C\Users\KRyavec\Documents\ArcGIS\Defau

~= waterways_1848_Projec

— <all other values>

Type_CD

=C
2

1109138.517 6427880.511 Meters

10

yoseaga Bojelena



Exercise 2 e Cities and Water Transportation in 19t Century France

lll. Selecting by Location

Step 5. Make a New Shapefile of Towns and Cities in 1831 within 2
miles of the Coast, a Navigable River or Canal

Turn off 1831Metro. Turn on City1831, Systems, and France_Waterways.

Notice how some clusters of urban centers were closer to more distant Metropolises based on
cheaper water transport costs for moving goods than closer Metropolises located across watershed
divides. This economic reasoning is part of the rationale behind Skinner’s spatial model of the main
Macro-Regional Economies of France in the 19t century we studied in part 1 of this exercise. An
unanswered question concerns to what extent did the movement of goods via Canals across the
boundaries (largely based on watersheds) of these Macro-Regional Economies alter or negate their
relevance as areas defined by the bulk of most trade and marketing transactions? We simply don’t
have enough data to prove or disprove this question now, but we can isolate only those urban
centers along the navigable waterways to study how they were similar or different to urban centers
lacking water transport at the time.

@ France Lab1-part2 - ArcMap - g X
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
AaNnQ e 8- 0 (R0 BN TR
Daas Bx o $-11:80000 v | AEREED =
: = B
Table Of Contents L ol
en = -t
/¥ Layers A L%*‘
- = C\Users\KRyavec\Desktop\Regional-Sys’
-01831Metro .
[ ]
- City1831
P1831

* 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000
@25000.000001 - 182668.000000
o hydro

-0 watersheds
=@ systems
o
+0 COMMUNE
- Franceout
o
- = C\Users\KRyavec\Desktop\Regional-Sys'
<all other values>
Type_CD
=i
=R

170371.98 6986371.196 Meters
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Under Selection, choose Select By Location. For the Selection Method, choose ‘select features from.’
For the Target layer check City1831. Choose France_Waterways for the Source layer. For the

Spatial Selection method choose ‘are within a distance of the source layer feature.” Apply a search
distance of 2.0 Miles, then click Apply. The relevant towns should become highlighted as shown:

Q
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
QRN e+ H-0[R]0 /0N A8 TIE
DEE8 38~ +- 19,1188 v |Z2E380 -
Table Of Contents *x . ¥ W
Ao o
-'“ Layers ~ || Editor-

- = C\Users\KRyavec\Desktop\Regional-Sys’
-0 1831Metro
[ ]
lcity1831]
P1831
* 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000
@25000.000001 - 182668.000000
=c hydro

-0 watersheds
=0 systems
o
+0 COMMUNE
=@ Franceout
o
== C\Users\KRyavec\Desktop\Regional-Sys’
- @ France_Waterways
<all other values>
Type_CD

< )lu!,-...(

550 features selected

Select By Location

Select features from one or more target layers based on their location in

relation to the features in the source layer.

Selection method:
select features from

| Target layer(s):

0 1831Metro

= City1831

o France_Waterways
o hydro

o watersheds

o systems

o COMMUNE

o Franceout

[C] Only show selectable layers in this list

Source layer:

x

" France_Waterways

Use selected features (0 features selected)

Spatial selection method for target layer feature(s):
are within a distance of the source layer feature

Apply a search distance
[2.000000 | Miles v

About select by location oK

Close

551537.847 6971541.164 Meters

3

Bojelena

Note how several large cities on the Mediterranean Coast, such as Marseille, turn out to be more than

2 miles from the coastline.
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Next, export your selected city points:

@ France-Lab1-part2 - ArcMap - x
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
RANQ I e B0 [R] 0/ B LASLTE
D@8 B8 x 2|+ (19,1188 v [EDEzs0 o |
‘Table Of Contents ax =
0|6 &4 &
-~ Layers o |[| Editor=|» ™ |~ « I §
\== C\Users\KRyavec\Desktop\Regional-Sys’
-0 1831Metro » .
[ ] e
= - . L4 .t .
8 Co - A .
P183 B = . e &
* Remove Cula i . B
* 25010 o o dou] 3 e
@ 10000 Open Attribute Table X .:.- i .. y
@25000 Joins and Relates - et 3 s 2
=0 hydro | ¥ Zoom To Layer ¢ g . . S o
_ - - (%A . - 0
7 Zoom To Make Visible ) 5
8 3 ale e : o
“owatersh  Visible Scale Range . R et ‘e I
. ‘ . .
= Use Symbol Levels Sle = ‘ 2%
=0 systems Selection % . e o hs lep 3
]
° Label Features . s e e, LR o oo, . "
o COMM di Export Data " Ty .
o Franced  COit Features et i Pl te g reLH
5 Convert Labels to Annotation Save this .. B . L,
) ’ 2 H
= C\Users\ @ Convert Features to Graphics... Iay:rsdfalta as . S i et
) a shapefile or 4ol
= (& rt Symbol to Re, tation... °} s o
@ France_ onvert Symbology to Representation, s | geodatabese [ ot e ’
<all o Data | Repair Ual faature class i ke e s
Typel = save As Layer File... ‘ “ Export Datar: ot it (i
- = Create Layer Package... Export To CAD... . in K
=t = Properties... ermanent
= 71 7 View Item Description... o
< > I wl o | o ¥  Review/Rematch Addresses. = ’ :
550 features selected -13568.986 7027301.231 Meters
Name your new point shapefile WaterCity.shp.
) Export Data X
Export:  Selected features T
Use the same coordinate system as:
(@ this layer's source data .t
Qthe data fran Saving Data X
the feature d . LERSE Y BucED
(only applies Look in:  =France Covers v
Output feature ¢ %Waterways “City1866.shp
CiUsers\KRya | 1831Metro.shp :Coasﬂ.shp
7 1911Cityshp =Coast1_Proj.shp
#co6all.shp “Com1000.shp
*C06match.shp “Com1831-11.shp
“Co6matchb.shp “Com2500.shp
“CANTON.shp “Com5000.shp
'“;Cantonpt.shp aCc:lmmZ.shp
1 _ ["city1831.shp “COMMUNE.shp
< >
Name: WaterCity.shp Save
Save as type:  Shapefile e Cancel
alo o«

Remember to Clear Selected Features after saving your new shapefile.
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Your new shapefile WaterCity should look like this:
Q"w ance-Lab1-part

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
BaNQHN e WU (RO B2 ASETRE
DeE@s .38 x 2|+ 101188
Table Of Contents
Aok o
-1= Layers Editor-
- = C\Users\KRyavec\Desktop\Regional-Sys’
i VaterCity
°
=0 1831Metro
[ ]
=o City1831
P1831
* 2501.000000 - 10000.000000
@ 10000.000001 - 25000.000000
@25000.000001 - 182668.000000
=0 hydro

-0 watersheds
=0 systems
a
+o0 COMMUNE
~'® Franceout
o
- = C\Users\KRyavec\Desktop\Regional-Sys’
=@ France_Waterways
<all other values>
Type_CD

=L
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Step 6. Compare Statistics

One easy way to quickly learn some basic statistics about these places is to right-click and open the
attribute table of WaterCity, then click on the top of the Field (Column) P1831 and choose Statistics:

@nce Lo par

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

HEMQ I . W kO

WA =

D@@s LB’ x 2|+ 151188 v L DEISD =
Table Of Contents "x s -8
: 0S8 H o
- Layers A =
-I& CM leare\WRvavar Dacktant Raninnal -Que: P [Vt o =
Se i Table ox
e - M- Hflh
_— WaterCity *
FID ] Shape * OBJECTID Id_Route50 INSEE_Comm NOM_COMMUN | P1831 | P1836 | P1846 | P1856 | P1866 | P1876 | P1886 -
. | | 0/Point 135 147|01159 FEILLENS 2526 2590 2684 2738 2658 2669 259
=0 | 1|Point 308 1935/06004 ANTIBES 5565 5939  5076) 6657 6064 6752 646
2|Point 378| 185(01202 |LAGNIEU 2693 2774 3134|3631 3650 3175 208
| 3|Point 07! 277101305 |PONT-DF-VALIX 3189l 3140 307|301 3117 3011 275
Py 4|Point Statistics of WaterCity X [2549]  2640| 237
5 Point 2880 2843 305
Ll 6/Point 2863 2880 266
ot 7/Point Field 9080 9198 905
| 8lpoint A 4984 4014 495
o 9|Point o 3334 4445 574
10/Point Statistics: 6519, 6902 729
=1 11|Point Count: 550 5480 6503 794
sog | 12/Point Minimum: 2505 3126 3006 312
ol |  13|Point Maximum: 182668 2738 2691 235
v 14[Point Sum: 4792153 8140 7873 790
( 15 Point Mean:  8713.005455 2539 2582 250
SEY mm 16:P0|nt Standard Deviation: 13677.977288 4991 4331' 459
ol | 17|Point REE= O 23605 26602 2548
cmcal|  18Point 2689 2842 279
af—|  19[Paint 2733 2954] 286
| | 2o/point 32690  38924) 4735
| | 21|Point 1099 11089 1185
| | 22[point | : i i : } : ___lesoo  21774] 2172
_||  23|Point 2462 1420[03185 [MONTLUCON | 4991 5034 7331 15289 18675 23416 2781
| | 24Point 2940| 196006029 CANNES 3994 3997 4720 5860 9618 14022 1995
o] 25/Point 3000 2135(07042 |BOURG-SAINT-ANDEOL 4268] 4200  4670| 4430 4515 4313 428
| 26[Point 3017 201906088 |NICE 29000 33811 30000 44091 50180 53397 7747 .

Note how, compared to the total number of 1,475 urban centers in France during the year 1831,
these 550 ‘Water Cities’ had a larger mean population: 8,713 compared with 5,994.

I Statistics of City1831

Field
Statistics

Count: 1475

Minimum: 2501
| Maximum: 182668

Sum 8842154

Mean:  5994.680678

Standard Deviation: 9768 540665
| Nulls: 0

x

Try it on your own: Another useful analysis would be to isolate the urban centers distant from

Navigable Waterways, such as those located more than 15 miles away. How does their average
population compare with the countrywide average, or the coastal cities? Are any large or historically
important towns or cities included?
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