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Content

 Winter images from Little Ice Age
− Dutch and Flemish paintings from the 17th century
− How reliable are these paintings for climate reconstruction?

 Reconstructing glacier dynamics
− Example: the Grindelwald glaciers
− Glacier images in Euro-Climhist (www.euroclimhist.unibe.ch)

 Extraordinary winters mirrored by impressionistic painters
− Combining paintings, newspapers and instrumental measurements

 (Reconstructing natural disasters)
− Example: the ice flood of 1830 in Vienna
− Documents of self-representation?
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http://www.euroclimhist.unibe.ch/


Popular images for literature dealing with 
Little Ice Age (LIA)
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London 2009

Cambridge 2018



Pictorial sources for LIA (?)

Hendrick Avercamp: Winter in the Netherlands, oil on canvas, 
around 1605. Vienna: Kunsthistorisches Museum
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Pictorial sources for LIA (?)

Hendrick Avercamp: Winter in the Netherlands, oil on canvas, around 
1610. The Hague: Mauritshuis
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Pictorial sources for LIA (?)

Frost fair London 1683, painting 
by an unknown artist
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Historical climatology and art history
December 1879: an extremely cold and snowy winter (1)

Camille Pissarro: Les 
boulevards extérieurs. 
Effet de neiges, 1879, 

Paris, Musée 
Marmottan Monet
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18 August 2023

 10 December, 1879: -23.9 °C in Paris
 More than 1 m of snow in the city 

centre
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Historical climatology and art history
December 1879: an extremely cold and snowy winter (2)
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Historical climatology and art history
December 1879: an extremely cold and snowy winter (3)

Monthly mean temperatures in Paris, 1850-1910
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Paris

						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec				APR-JUL

		1658														13.6		19.3		20.9		14.9		11.7		7.1

		1659				6		5.2		7.8		13		14.8		19		17.9		17.2		12.6		11.4		5.6		0,7

		1660				-2.5		0.6		8.6		11.7		15.5		17.7		18.4		19.8		18.4		11.6		6.7		-0.3

		1661				4.4		5.2		7.3		10.2		13.8		16.7		18		18.1		15.6		12.6		8.7		4.5

		1662				4.4		6.3		7.3		10.2		13.8		17.8		18		18.1		15.6		12.6		6.7		5.5

		1663				0.3		1.1		6.3		9.2		12.7		16.7		18		18.1		15.6		11.6		7.7		2.5

		1664				3.4		5.2		6.3		10.2		13.8		17.8		19		19.1		15.6		10.5		6.7		4.5

		1665				0.3		2.8		3.3		9.3		11.3		18.4		20.2		16.4		12.3		6.5		5.5		3.5

		1666				-0.2		4		2.9		11.3		17.6		17.8		21.1		20.1		11.7		11.1		5.2		1.7

		1667				1.1		6.8		4		10.1		12.3		16.7		23		19.4		12.8		10.9		6.5		4.8

		1668				5.1		6.7		5.4		12.3		14.7		19.2		20.1		19		16.9		16.3		8.5		4.1

		1669				2.8		6.8		8.4		9.7		14.4		17.3		22		19.8		18.1		13.9		6.8		6.1

		1670				3.1		-1.4		8.2		10.6		14.2		19.2		18.7		20.5		16.6		10.6		7.4		2.7

		1671				5.7		5.7		6		11.1		16.4		15.2		18.6		18		13.9		11.1		4.6		4.9

		1672				0.3		-0.1		6.1		9		14.4		19		15.6		18.2		13.7		12.2		6.2		3.3

		1673				6.3		0.8		6.7		7.2		13.6		16.8		18.1		20.1		16.5		9.9		4.6		4.5

		1674				5.5		1.5		4.5		10.4		14.1		17.2		18		17.8		13.2		10.3		7.6		4.6

		1675				1.8		3.4		4.7		8.4		11.7		14.2		16.8		17.9		15.5		12.9		5.3		2.9

		1676				4.0		6.4		8.8		11.2		15.0		18.8		19.6		19.9		14.2		10.0		3.9		6.5				16.15

		1677				0.4		3.5		7.1		9.5		13.8		16.7		18.8		17.7		16.0		11.5		5.4		-1.9				14.70

		1678				2.7		5.1		6.6		10.0		14.1		17.3		20.3		18.7		18.2		10.4		5.1		3.3				15.43

		1679				-1.7		-0.8		5.0		7.6		14.6		18.7		19.7		19.3		14.5		11.2		3.2		1.9				15.15

		1680				5.6		5.3		8.5		11.1		15.7		16.4		19.4		17.5		19.1		13.1		7.3		2.6				15.65

		1681				-0.4		3.2		6.7		11.8		15.5		17.4		18.9		20.8		17.4		12.4		9.6		-1.3				15.90

		1682				6.5		3.0		6.5		9.4		15.7		17.6		18.0		17.4		14.9		12.5		6.4		8.8				15.18

		1683				3.7		3.1		7.4		12.3		14.4		19.1		19.2		17.2		16.6		10.3		6.7		5.4				16.25

		1684				-3.6		-1.0		4.8		10.9		18.4		19.5		20.9		19.2		14.7		12.6		4.3		2.2				17.43

		1685				-0.9		3.5		5.2		12.0		16.7		16.3		17.5		18.0		14.4		13.2		7.4		2.5				15.63

		1686				6.0		4.2		8.4		10.2		15.9		18.2		18.3		17.1		16.1		11.7		6.9		5.0				15.65

		1687				0.3		4.8		6.9		7.9		13.5		16.2		19.3		18.0		12.7		12.3		7.2		5.1				14.23

		1688				0.5		2.2		4.4		7.6		13.8		15.7		20.5		19.6		16.0		9.3		5.4		6.0				14.40

		1689				-0.9		5.4		6.9		11.0		13.9		14.0		18.2		18.0		16.1		10.6		7.2		4.2				14.28

		1690				6.6		5.3		6.0		10.8		12.9		16.5		18.1		16.9		14.4		10.6		8.7		3.4				14.58

		1691				-1.8		2.9		9.7		11.0		13.9		16.6		19.3		20.8		14.9		12.8		3.5		4.0				15.20

		1692				-0.4		0.8		5.5		10.0		12.7		16.6		17.9		18.4		14.3		8.4		6.1		1.4				14.30

		1693				2.8		5.7		6.1		11.0		12.4		18.0		18.9		20.1		15.0		12.5		6.8		3.9				15.08

		1694				-1.8		4.6		5.1		11.9		15.4		18.2		19.3		17.6		13.9		7.8		5.5		4.0				16.20

		1695				-2.6		-1.2		5.8		8.9		13.8		16.6		18.6		17.2		13.9		9.7		6.0		1.1				14.48

		1696				4.0		5.8		5.7		8.8		15.3		16.2		18.0		19.6		14.0		10.4		6.9		2.9				14.58

		1697				-0.3		-0.6		7.0		8.6		15.6		16.4		18.6		16.3		15.5		8.8		4.4		-0.1				14.80

		1698				0.7		3.3		7.2		9.9		10.3		15.5		18.5		15.6		13.6		10.4		4.8		2.5				13.55

		1699				5.3		5.5		5.4		8.6		12.9		15.7		18.9		17.3		16.1		11.0		5.8		3.9				14.03

		1700				4.9		4.2		5.6		9.0		13.9		15.0		17.1		16.5		14.8		9.6		6.6		4.2				13.75

		1701				5.2		5.0		5.8		7.0		13.1		16.7		20.4		19.1		16.3		11.2		7.3		4.6				14.30

		1702				5.1		7.3		8.4		8.7		14.3		16.8		18.5		18.9		17.0		12.4		5.6		4.1				14.58

		1703				2.7		5.7		7.1		12.0		15.4		16.0		17.7		19.2		14.3		9.6		6.6		5.6				15.28

		1704				0.8		4.3		7.7		13.2		14.1		17.1		20.4		19.2		14.1		9.9		7.1		5.8				16.20

		1705				2.3		4.6		7.5		10.2		13.7		16.1		19.6		21.1		14.8		11.1		5.7		4.1				14.90

		1706				2.1		5.1		7.8		12.7		16.6		19.1		19.6		20.4		15.5		12.9		7.9		6.6				17.00

		1707				3.9		7.6		6.9		10.1		13.8		20.1		20.2		18.8		16.5		9.2		6.9		5.9				16.05

		1708				8.2		4.3		7.2		11.4		14.3		16.4		18.0		19.8		16.2		8.2		7.0		5.2				15.03

		1709				-3.7		2.0		6.8		12.9		13.3		16.1		17.3		18.4		14.8		10.4		7.3		4.1				14.90

		1710				2.1		4.0		8.6		10.0		14.4		17.6		17.6		17.3		14.9		11.1		9.2		5.0				14.90

		1711				4.6		1.6		7.2		11.0		14.1		18.5		17.9		16.7		14.2		10.3		8.5		7.3				15.38

		1712				2.2		5.4		5.7		10.7		13.7		17.2		17.7		17.4		14.8		11.4		7.7		6.0				14.83

		1713				1.3		6.8		6.2		8.2		13.4		15.7		17.1		18.4		16.5		11.5		6.0		3.6				13.61

		1714				3.0		6.0		7.0		10.6		12.7		16.7		20.8		18.1		15.0		12.1		7.3		3.7				15.21

		1715				2.3		5.7		8.1		12.4		13.9		16.6		18.1		17.3		16.1		12.6		8.4		3.6				15.24

		1716				-3.6		3.7		5.9		11.9		13.5		16.4		18.5		18.7		15.0		10.9		6.4		0.3				15.08

		1717				3.1		3.0		5.8		10.1		13.0		17.0		18.1		18.5		15.9		11.1		6.4		2.5				14.57

		1718				0.4		2.3		6.9		10.8		14.4		17.7		19.0		21.3		17.4		11.2		7.2		4.7				15.49

		1719				2.1		4.7		6.1		9.0		15.2		18.9		20.9		20.2		15.5		10.7		7.5		4.4				16.00

		1720				3.8		4.9		5.4		9.9		14.3		15.0		19.2		17.8		14.8		10.5		6.7		2.3				14.61

		1721				4.0		2.5		3.9		11.6		12.4		17.0		19.0		19.4		16.7		10.8		7.9		4.9				15.00

		1722				2.4		5.9		7.7		11.0		13.6		16.9		19.1		18.4		16.8		12.2		8.7		3.5				15.15

		1723				0.9		4.9		8.8		11.4		14.6		17.6		17.9		18.9		16.2		13.1		9.1		4.2				15.37

		1724				5.4		5.4		6.1		9.8		14.1		18.4		18.6		19.7		16.8		10.6		5.6		5.7				15.23

		1725				3.4		3.1		6.0		10.4		12.6		13.9		16.8		15.8		14.7		10.6		7.8		3.0				13.44

		1726				-0.4		3.4		5.2		11.0		16.3		18.5		19.3		17.9		16.9		11.7		6.4		3.3				16.29

		1727				3.5		5.1		6.0		10.1		16.7		17.4		19.3		19.7		16.6		12.3		5.7		1.4				15.88

		1728				4.0		3.2		8.8		10.7		15.2		19.1		19.8		19.1		15.3		10.8		7.9		2.9				16.20

		1729				-0.4		2.9		4.1		9.3		13.0		18.1		19.7		19.1		18.5		12.1		8.3		1.3				15.03

		1730				3.6		4.9		7.4		11.2		14.7		16.4		19.0		19.5		17.2		10.9		9.6		5.3				15.32

		1731				2.1		2.2		6.7		9.1		14.2		17.8		19.2		19.7		17.5		14.0		8.6		3.6				15.11

		1732				1.8		6.0		7.7		11.5		14.1		16.8		19.0		19.3		16.9		12.2		7.3		4.8				15.36

		1733				6.3		6.3		7.6		12.7		13.6		17.5		21.5		19.5		15.1		10.6		7.6		1.8				16.32

		1734				3.7		6.7		9.3		12.0		13.8		16.9		19.5		19.3		16.2		10.4		5.6		7.0				15.58

		1735				4.8		5.0		7.8		11.3		13.9		16.9		18.3		19.5		16.9		10.3		6.9		3.3				15.13

		1736				5.0		3.6		7.0		11.2		13.8		17.7		19.6		20.4		16.9		11.6		8.4		5.4				15.58

		1737				6.7		5.6		7.6		10.6		15.2		18.1		19.4		16.7		16.9		10.7		7.0		6.3				15.85

		1738				3.0		5.1		7.2		11.7		14.2		17.0		19.0		18.5		15.0		11.7		5.3		4.0				15.46

		1739				4.1		7.5		7.5		8.5		14.8		17.3		19.1		17.6		15.6		9.8		3.1		6.3				14.92

		1740				-3.2		-0.9		4.6		8.1		10.1		14.7		17.7		17.5		16.5		7.1		4.5		3.9				12.66

		1741				1.9		5.1		5.4		8.6		11.8		16.7		18.9		18.9		16.4		12.7		9.0		2.8				14.01

		1742				0.8		5.5		5.2		8.1		12.1		17.1		18.7		17.7		14.1		10.4		5.9		3.5				14.00

		1743				3.1		6.0		6.5		7.3		14.6		18.1		17.9		19.4		16.3		9.2		9.6		-0.6				14.47

		1744				1.1		2.1		5.8		9.2		13.2		16.9		18.5		17.7		15.3		11.5		7.7		3.9				14.48

		1745				2.8		2.3		5.7		9.8		14.1		15.8		18.5		17.6		16.4		11.3		6.4		3.7				14.55

		1746				1.6		1.9		4.1		9.0		15.7		16.6		19.1		17.9		16.0		9.0		3.7		1.5				15.11

		1747				2.2		6.7		3.8		10.2		14.1		18.0		19.0		19.7		16.8		10.8		8.4		5.0				15.34

		1748				2.0		1.5		2.1		8.1		13.5		18.4		19.0		19.2		16.4		11.3		8.6		5.4				14.73

		1749				5.4		4.3		5.8		9.5		15.3		14.4		19.6		19.0		16.2		11.2		6.8		7.1				14.71

		1750				2.6		7.4		9.9		10.2		14.0		17.0		20.4		18.2		17.4		10.1		4.8		5.2				15.38

		1751				3.6		1.5		7.9		9.5		12.4		17.3		18.3		18.0		14.9		10.4		5.2		3.5				14.37

		1752				3.8		3.6		7.2		9.4		12.9		18.0		18.6		18.8		16.6		11.7		7.7		3.5				14.75

		1753				0.8		4.1		7.9		10.2		14.2		18.1		18.6		18.0		16.2		11.8		5.6		4.8				15.28

		1754				3.0		3.0		4.1		8.8		14.8		16.4		17.6		18.7		16.0		12.0		6.8		4.3				14.42

		1755				0.6		0.8		5.1		12.3		12.3		19.1		18.5		17.4		15.3		10.7		6.3		3.3				15.56

		1756				5.4		5.6		7.1		8.2		12.1		17.6		19.8		18.1		16.7		10.9		5.2		4.5				14.43

		1757				0.3		3.5		5.5		10.2		13.0		17.2		22.6		17.8		14.7		7.2		8.5		0.2				15.75

		1758				1.6		3.7		7.4		9.0		17.0		18.5		15.9		19.0		13.9		8.8		5.1		2.9				15.10

		1759				4.5		5.8		6.8		10.7		13.8		17.6		21.9		18.6		16.2		11.6		3.2		2.9				16.00

		1760				0.2		3.4		6.1		11.3		14.5		18.2		19.6		17.9		17.2		10.8		7.0		1.2				15.90

		1761				1.8		6.1		8.2		9.8		14.7		17.7		19.4		20.1		16.8		9.4		5.1		6.2				15.40

		1762				4.9		3.8		3.5		12.8		15.8		18.1		21.3		17.8		15.3		8.8		5.3		2.4				17.00

		1763				-2.4		7.5		5.9		9.6		11.5		17.1		18.0		19.9		14.1		9.3		6.2		-0.9				14.05

		1764				6.7		5.7		4.5		9.0		11.4		17.6		19.3		16.8		13.6		8.6		5.6		5.9				14.33

		1765				6.3		0.6		7.9		10.3		13.4		17.6		18.5		20.6		17.1		12.0		5.9		3.2				14.95

		1766				-1.6		2.5		7.7		11.3		15.1		17.0		18.8		18.9		16.4		12.5		7.3		1.2				15.55

		1767				-1.1		9.3		7.2		8.6		12.0		15.3		17.9		18.7		15.5		12.2		8.5		1.9				13.45

		1768				2.0		7.3		5.3		11.3		14.7		16.2		18.9		18.3		14.9		11.7		7.2		0.1				15.28

		1769				3.9		4.4		5.8		10.9		14.3		15.5		18.5		17.5		15.5		7.8		6.7		4.0				14.80

		1770				3.5		3.2		4.3		7.4		13.9		15.8		17.0		19.0		17.6		10.3		7.4		5.1				13.53

		1771				1.6		3.4		4.0		6.8		16.0		15.9		18.6		17.4		15.1		11.1		5.3		6.1				14.33

		1772				1.2		5.9		7.1		8.8		11.7		19.1		18.1		18.4		16.5		13.4		7.8		6.3				14.43

		1773				5.2		3.4		6.8		9.3		13.2		16.6		17.4		19.1		16.2		12.3		6.8		4.1				14.13

		1774				3.5		5.1		9.2		10.6		13.1		17.8		18.3		18.8		15.0		11.1		4.6		5.0				14.95

		1775				5.3		7.6		7.4		10.7		12.9		19.6		19.5		19.1		17.9		11.1		5.2		4.0				15.68

		1776				-1.9		6.5		8.7		10.5		11.0		16.5		19.5		19.9		15.4		13.3		8.0		3.8				14.38

		1777				0.7		2.2		8.2		8.3		12.6		15.6		17.8		19.7		16.5		11.5		7.1		3.4				13.58

		1778				1.7		1.8		5.8		9.8		14.6		17.1		20.2		20.1		14.2		9.9		8.3		0.6				15.43

		1779				-1.0		7.2		8.8		10.7		15.6		15.9		19.8		21.0		17.9		14.0		7.2		6.0				15.50

		1780				-0.4		1.6		9.3		8.0		15.5		18.2		19.6		22.7		17.3		12.3		5.9		6.1				15.33

		1781				2.6		5.6		8.7		13.0		17.0		18.6		20.2		20.5		16.7		10.8		6.4		0.4				17.20

		1782				4.8		0.3		5.7		7.9		10.8		18.2		18.4		15.8		15.2		8.5		2.3		5.8				13.83

		1783				5.5		5.5		4.7		11.6		13.4		16.6		21.4		18.3		15.0		11.0		6.8		2.3				15.75

		1784				-1.4		0.4		4.2		7.1		16.4		16.8		17.7		16.2		17.1		7.4		6.5		-0.7				14.50

		1785				3.8		0.2		1.2		8.4		13.9		17.1		17.7		16.0		16.3		10.4		5.3		-0.1				14.28

		1786				4.4		3.2		2.6		10.5		13.6		18.3		16.5		17.2		13.8		8.2		3.2		2.3				14.73

		1787				1.3		5.5		8.1		9.1		12.1		18.4		19.1		19.8		16.8		12.9		6.0		3.3				14.68

		1788				4.1		5.7		6.6		11.6		16.1		17.7		18.8		18.1		16.4		10.4		2.8		5.7				16.05

		1789				1.5		5.6		1.8		9.1		16.2		15.3		17.8		19.2		14.7		9.9		4.7		-6.8				14.60

		1790				3.5		5.9		8.0		8.5		14.3		17.7		17.0		18.2		13.9		12.2		6.4		4.8				14.38

		1791				5.5		4.1		6.1		12.7		12.3		17.0		18.0		19.7		15.6		9.9		4.9		4.9				15.00

		1792				4.0		3.0		7.4		12.3		13.0		15.9		18.7		18.4		12.9		10.7		4.6		3.4				14.98

		1793				0.6		4.7		5.7		7.5		11.2		14.5		20.0		17.9		13.0		11.2		6.0		3.6				13.30

		1794				0.6		6.8		8.7		12.5		12.9		18.0		22.6		16.4		14.0		10.2		7.4		3.8				16.50

		1795				-6.3		3.2		5.4		10.8		13.2		15.9		15.5		18.4		18.5		14.4		5.8		0.7				13.85

		1796				7.8		4.0		4.4		10.8		13.1		15.5		17.4		18.3		17.4		10.1		5.5		7.4				14.20

		1797				3.7		3.8		5.8		10.8		14.7		13.8		20.0		18.8		15.1		10.3		7.4		1.1				14.83

		1798				3.7		4.8		6.0		11.6		14.2		18.5		18.7		19.4		16.0		12.3		6.4		6.4				15.75

		1799				-2.1		5.0		4.6		7.0		11.9		15.2		18.1		18.3		15.6		10.5		6.5		0.1				13.05

		1800				5.0		3.3		4.3		12.7		15.4		14.5		18.5		20.1		16.5		10.6		7.0		-1.4				15.28

		1801				4.7		3.8		9.0		10.3		13.3		16.1		17.5		18.5		16.9		12.1		6.5		4.8				14.30

		1802				-1.4		4.4		6.3		10.5		14.1		16.7		16.5		21.9		16.9		12.2		6.4		4.3				14.45

		1803				0.9		0.7		6.2		11.3		11.6		16.3		20.3		19.6		14.0		10.6		7.2		4.4				14.88

		1804				6.6		2.3		6.3		9.5		16.4		18.7		18.4		18.5		18.2		11.7		7.3		5.9				15.75

		1805				1.7		4.4		6.7		9.0		12.3		15.1		17.4		18.0		16.5		9.6		3.6		1.2				13.45

		1806				6.0		6.0		7.0		8.0		17.1		18.0		19.3		18.0		16.2		10.9		8.9		2.5				15.60

		1807				2.3		5.9		3.7		9.2		16.2		16.6		21.8		21.4		12.9		12.8		5.8		8.6				15.95

		1808				2.5		2.6		3.9		8.0		17.5		16.3		21.6		19.3		14.6		9.0		7.5		1.5				15.85

		1809				5.0		7.9		7.2		6.5		15.2		15.4		17.3		17.9		15.0		9.7		5.0		1.3				13.60

		1810				-1.5		2.9		8.1		9.4		13.7		17.0		17.7		17.6		17.6		11.5		7.8		5.3				14.45

		1811				-0.3		6.9		9.0		11.9		17.1		17.4		19.2		17.7		16.8		14.6		8.6		5.3				16.40

		1812				1.5		6.2		5.7		7.4		15.6		16.1		17.7		18.0		15.4		11.9		4.4		4.5				14.20

		1813				0.3		6.0		6.4		10.6		15.2		15.6		17.1		16.8		13.9		11.6		6.1		-1.0				14.63

		1814				-0.2		0.1		3.8		11.5		12.3		15.6		19.3		17.4		15.3		9.7		6.1		3.1				14.68

		1815				-0.6		7.3		9.6		10.3		14.8		16.0		17.6		17.9		15.5		12.2		3.4		6.2				14.68

		1816				2.6		2.0		5.6		9.9		12.7		14.8		15.6		15.5		14.1		11.6		4.1		1.8				13.25

		1817				5.0		6.9		6.3		7.3		12.4		17.8		17.1		16.4		16.9		7.3		9.6		3.7				13.65

		1818				4.3		3.9		6.5		11.4		13.7		19.2		20.1		18.2		15.7		11.7		9.1		2.6				16.10

		1819				4.9		5.5		6.9		11.6		14.6		16.0		19.1		19.2		16.4		11.1		4.8		2.1				15.33

		1820				-0.7		2.9		4.0		11.6		14.1		15.6		18.3		18.7		14.2		10.1		5.1		3.3				14.90

		1821				3.1		1.0		7.3		11.6		12.1		14.5		17.0		20.1		16.7		11.1		10.2		3.3				13.80

		1822				4.4		6.1		9.9		11.1		16.7		21.2		18.9		18.9		15.9		13.2		9.0		7.5				16.98

		1823				-0.3		5.3		6.5		9.2		15.2		15.0		17.1		19.1		15.7		10.6		5.7		-0.5				14.13

		1824				2.7		5.1		5.8		9.0		12.6		16.5		18.7		18.4		16.5		11.9		9.6		5.6				14.20

		1825				3.5		4.3		5.6		11.9		14.2		17.0		20.3		19.4		17.9		12.2		7.3		7.1				15.85

		1826				-1.7		6.4		7.4		10.2		12.6		18.8		20.7		21.2		17.1		13.4		5.4		6.4				15.58

		1827				-0.2		-0.9		8.0		11.4		14.6		17.0		19.8		18.2		16.2		13.1		5.8		5.8				15.70

		1828				5.9		5.2		7.0		10.8		15.1		17.5		19.1		17.6		16.6		10.8		7.4		6.9				15.63

		1829				-2.1		2.7		5.7		9.8		14.9		17.2		18.6		17.0		13.7		10.0		4.7		4.5				15.13

		1830				-2.5		1.2		8.9		12.0		14.6		16.1		18.9		17.0		13.8		10.6		7.9		-3.5				15.40

		1831				1.9		6.0		9.1		11.5		14.2		16.9		19.7		18.7		15.4		14.7		6.6		2.6				15.58

		1832				1.5		3.4		5.6		10.7		13.2		17.3		19.5		20.8		15.5		11.3		6.7		5.5				15.18

		1833				-0.3		7.1		4.2		9.6		17.7		18.4		18.3		16.5		13.7		12.3		6.0		4.3				16.00

		1834				7.1		3.8		7.5		8.7		16.2		18.7		20.4		19.5		17.6		11.9		7.1		7.9				16.00

		1835				3.6		6.3		6.5		9.4		13.8		17.3		21.1		19.3		16.1		10.1		5.4		4.0				15.40

		1836				2.6		2.9		8.8		8.6		12.4		18.4		19.4		18.9		14.1		11.2		7.6		0.1				14.70

		1837				2.4		5.4		2.6		5.7		11.0		18.5		18.3		20.1		14.6		11.3		6.0		4.1				13.38

		1838				-4.6		2.1		7.0		6.7		14.2		16.2		18.3		18.0		15.5		11.2		7.7		4.4				13.85

		1839				2.8		5.1		5.9		7.7		13.6		19.1		18.6		17.4		15.7		10.6		8.2		1.8				14.75

		1840				3.4		3.6		3.4		12.7		15.1		18.3		17.3		19.8		14.8		9.5		8.0		5.7				15.85

		1841				2.1		2.1		8.7		10.0		16.9		15.0		16.1		17.4		18.1		11.0		6.4		-2.7				14.50

		1842				-1.8		4.2		7.9		9.8		14.2		19.9		18.8		22.0		15.1		8.1		5.0		5.1				15.68

		1843				4.1		3.3		7.6		10.1		13.6		15.4		17.6		18.9		17.4		11.0		7.0		3.7				14.18

		1844				2.5		2.2		6.5		12.3		12.4		17.2		16.8		15.1		15.6		10.4		6.7		4.0				14.68

		1845				2.0		0.2		1.1		10.8		10.6		17.3		16.6		15.5		14.8		10.1		7.8		-1.0				13.83

		1846				4.8		6.2		7.3		9.7		13.5		20.5		20.3		19.6		17.3		11.4		5.7		5.2				16.00

		1847				2.1		2.7		5.3		7.8		15.3		15.3		20.1		18.4		13.8		11.9		8.0		-0.8				14.63

		1848				-1.4		6.5		7.4		11.1		15.8		17.5		19.0		17.8		14.8		11.3		6.2		3.6				15.85

		1849				4.9		6.1		5.8		8.3		15.1		17.9		17.8		17.9		15.7		11.7		5.9		5.4				14.78

		1850				-0.4		7.1		4.4		11.0		12.7		17.9		18.6		17.2		13.8		8.5		8.4		3.6				15.05

		1851				4.5		3.9		7.0		10.1		11.3		17.0		17.3		18.8		13.5		11.2		3.5		3.4				13.93

		1852				5.0		4.3		5.7		9.0		14.3		16.1		22.0		18.4		15.0		9.9		10.5		2.4				15.35

		1853				6.0		1.0		3.6		8.9		13.0		16.3		17.9		18.0		14.8		12.2		5.3		7.7				14.03

		1854				3.9		3.8		7.9		12.1		12.6		15.0		19.0		17.6		16.3		12.3		5.3		-1.1				14.68

		1855				0.2		0.1		5.4		9.4		11.7		15.9		18.4		18.9		15.7		11.8		4.1		5.3				13.85

		1856				5.1		5.7		5.8		10.6		11.7		17.3		18.2		20.4		13.9		11.7		4.8		1.6				14.45

		1857				2.6		3.5		6.4		9.5		14.8		18.0		20.1		19.8		17.0		12.4		8.0		4.4				15.60

		1858				0.3		2.3		6.1		11.2		12.1		20.5		17.1		17.8		17.2		10.8		3.1		4.7				15.23

		1859				3.5		5.5		8.4		10.8		14.4		18.2		22.6		20.4		15.5		12.5		5.8		4.3				16.50

		1860				4.9		1.4		5.0		7.9		14.5		15.8		16.1		16.9		14.1		10.8		5.0		1.4				13.58

		1861				-1.3		5.2		7.9		9.6		13.2		18.8		18.2		19.9		15.8		13.0		6.2		2.9				14.95

		1862				3.1		5.4		9.5		12.0		15.5		16.0		18.4		17.3		16.2		12.6		5.3		3.9				15.48

		1863				5.1		4.8		7.0		11.2		13.8		16.8		18.3		19.7		13.6		11.8		7.1		6.0				15.03

		1864				1.0		2.4		8.0		10.9		14.3		15.8		19.0		17.0		15.4		10.4		5.0		5.6				15.00

		1865				3.1		2.3		2.7		15.1		16.1		17.4		19.8		17.9		19.4		12.4		7.7		0.4				17.10

		1866				5.5		6.4		5.9		11.6		11.7		18.5		18.6		16.5		15.2		11.2		7.5		2.2				15.10

		1867				2.1		7.8		5.5		10.9		14.4		15.9		17.4		18.8		15.6		9.8		5.3		5.4				14.65

		1868				1.0		5.5		7.0		10.5		17.9		18.5		21.2		18.7		17.7		10.6		4.9		1.6				17.03

		1869				3.3		7.9		3.6		12.6		13.7		14.5		20.2		17.5		16.5		10.1		7.4		8.7				15.25

		1870				3.6		1.1		5.0		11.2		14.6		18.2		21.1		17.5		14.5		11.2		6.1		3.0				16.28

		1871				0.9		6.0		8.0		11.2		13.0		14.8		18.9		20.1		16.7		9.5		3.1		-0.7				14.48

		1872				4.2		7.3		8.5		10.4		12.0		17.0		20.3		17.9		16.3		10.3		8.5		0.1				14.93

		1873				4.9		2.2		8.3		8.8		11.8		16.7		19.7		19.1		14.3		10.7		6.8		6.5				14.25

		1874				4.5		4.1		7.0		11.7		11.6		17.5		21.4		17.8		16.7		11.4		5.7		3.1				15.55

		1875				5.0		1.5		5.5		10.2		15.6		17.4		17.6		19.5		17.6		9.8		6.2		0.4				15.20

		1876				0.1		4.4		6.9		10.5		11.7		16.9		20.4		20.0		15.0		12.8		6.8		2.2				14.88

		1877				6.2		6.8		5.7		10.0		11.4		19.6		18.2		18.6		12.8		10.0		8.2		6.9				14.80

		1878				2.8		5.3		6.7		11.5		14.5		17.5		18.9		18.7		15.2		11.7		5.0		3.8				15.60

		1879				0.1		4.7		7.1		8.4		10.6		16.3		16.2		18.7		15.6		10.3		3.7		0.9				12.88

		1880				-0.6		5.4		10.2		10.0		13.8		16.0		19.0		19.4		16.7		10.0		5.5		-6.5				14.70

		1881				-1.2		4.9		8.2		9.5		13.4		16.2		20.6		17.2		14.5		7.7		8.6		7.3				14.93

		1882				2.3		4.4		9.3		10.8		13.8		15.7		17.8		17.2		14.4		11.7		8.3		2.6				14.53

		1883				4.7		6.1		3.8		10.0		14.4		16.9		17.4		18.5		15.7		10.3		7.2		4.9				14.68

		1884				5.9		6.0		8.0		8.6		14.8		15.0		19.8		20.4		16.7		9.7		5.0		4.6				14.52

		1885				0.3		7.4		6.1		10.6		11.5		18.1		19.1		17.1		14.8		8.9		6.8		4.7				14.80

		1886				2.5		1.9		6.2		10.8		14.4		15.5		18.6		18.6		17.6		12.4		7.7		2.7				14.80

		1887				0.4		3.2		4.6		8.7		12.0		17.7		19.9		17.9		13.6		7.1		5.4		3.4				14.55

		1888				1.5		0.4		4.5		7.8		13.6		16.3		16.2		17.3		16.0		8.5		8.8		2.9				13.45

		1889				1.6		2.7		5.0		9.1		15.0		18.5		18.2		17.3		14.8		10.1		6.6		3.6				15.17

		1890				6.4		2.7		7.5		8.8		14.2		15.4		16.5		17.0		15.4		9.4		6.8		1.0				13.70

		1891				0.2		3.7		6.6		8.6		12.7		16.5		17.4		16.8		16.2		11.8		5.4		-2.8				13.77

		1892				2.9		5.0		4.8		11.0		15.3		17.2		18.4		19.6		15.9		9.3		9.0		5.5				15.46

		1893				-0.4		6.5		10.0		14.3		14.9		18.1		19.2		19.7		15.6		11.5		5.1		1.4				16.61

		1894				2.9		5.6		8.6		12.8		12.4		16.8		18.8		17.7		14.6		10.7		7.6		2.9				15.18

		1895				0.5		-3.6		5.8		11.1		15.0		17.3		18.7		18.8		20.4		9.6		9.2		4.3				15.51

		1896				3.2		3.6		9.3		9.8		13.8		18.2		19.7		17.0		15.4		8.8		3.6		5.3				15.36

		1897				2.5		7.6		9.2		9.8		12.7		18.8		19.4		18.8		14.8		10.7		6.4		3.7				15.16

		1898				4.4		4.9		4.9		10.8		12.5		15.4		17.5		21.0		17.6		12.7		7.6		3.6				14.03

		1899				6.0		6.2		6.5		9.7		12.8		17.6		19.9		21.5		16.4		10.7		8.1		5.1				14.98

		1900				5.2		5.3		4.6		10.2		13.1		17.9		22.1		18.5		16.6		11.3		7.8		0.7				15.81

		1901				2.9		0.1		4.9		10.8		14.9		17.7		20.4		19.1		15.9		10.4		4.7		6.2				15.93

		1902				4.7		2.7		8.7		11.0		11.0		15.9		18.7		17.6		15.2		9.8		6.1		3.9				14.13

		1903				3.9		6.3		8.4		7.5		14.2		15.4		18.2		17.5		16.4		12.2		7.1		2.7				13.81

		1904				2.1		4.5		5.9		11.0		14.7		16.7		21.7		19.0		13.9		11.2		5.0		1.7				16.01

		1905				2.2		4.9		8.5		9.5		13.0		17.7		20.6		18.1		15.0		7.4		5.2		5.1				15.18

		1906				5.2		3.6		6.3		9.6		14.0		16.2		19.3		19.5		16.1		13.3		8.2		3.5				14.76

		1907				3.3		2.2		7.9		9.4		14.0		15.5		17.0		18.6		17.0		11.5		7.7		1.7				13.96

		1908				0.6		5.2		5.1		8.5		15.6		18.5		19.0		17.4		15.4		12.1		5.8		4.9				15.38

		1909				2.2		2.3		5.1		12.1		14.2		15.1		16.4		18.9		14.7		12.1		4.6		2.3				14.43

		1910				4.3		5.4		7.1		9.1		13.2		17.0		17.0		17.9		15.2		12.2		5.6		4.4				14.06

		1911				1.5		4.9		7.3		9.1		15.5		16.9		21.7		22.9		18.3		11.1		6.4		6.5				15.78

		1912				4.7		6.9		9.3		10.7		15.4		16.8		19.3		15.5		12.3		9.8		5.9		6.4				15.53

		1913				5.8		4.8		8.6		10.1		14.2		16.2		16.8		18.1		16.1		12.2		9.4		5.5				14.31

		1914				0.1		6.2		8.1		12.5		13.3		15.9		18.0		19.2		15.6		9.8		5.7		3.4				14.90

		1915				4.0		4.5		6.0		9.5		15.4		18.4		17.5		18.4		15.4		8.9		4.0		5.8				15.20

		1916				7.0		4.3		6.1		10.3		15.0		14.1		17.6		19.1		15.2		10.8		6.6		7.6				14.25

		1917				0.5		-0.1		4.5		6.7		16.9		19.1		18.5		17.3		16.7		8.7		8.2		3.6				15.30

		1918				3.0		5.4		7.2		8.6		15.6		15.8		18.8		19.1		15.6		9.4		6.1		0.3				14.70

		1919				2.9		2.7		6.5		7.9		15.8		17.2		15.5		19.8		16.5		7.8		4.2		7.3				14.10

		1920				5.1		6.7		9.1		10.6		14.8		16.7		17.6		16.4		15.6		11.3		4.6		5.8				14.93

		1921				6.9		4.6		8.1		10.3		14.5		17.4		21.8		18.7		17.2		14.6		3.2		3.4				16.00

		1922				4.3		4.8		6.9		8.1		15.9		17.2		16.7		17.2		14.1		7.8		5.4		4.6				14.48

		1923				4.9		6.6		8.6		9.9		12.6		14.0		20.5		18.9		15.9		11.6		4.5		4.7				14.25

		1924				4.2		2.4		6.9		9.6		15.3		16.4		17.9		16.3		15.1		11.4		7.2		3.7				14.80

		1925				5.0		5.7		4.7		9.8		14.0		17.2		18.7		17.7		13.3		11.3		4.4		3.6				14.93

		1926				4.0		8.4		7.3		10.7		12.5		14.7		19.0		18.9		17.5		10.2		7.8		3.6				14.23

		1927				4.6		4.5		8.4		10.3		14.7		15.2		18.2		18.0		15.0		10.8		5.7		2.4				14.60

		1928				5.3		6.8		7.7		10.3		12.8		16.5		20.4		19.0		15.9		10.8		8.5		1.4				15.00

		1929				0.0		-1.4		7.8		7.9		14.3		16.3		20.0		19.1		19.5		10.9		7.0		4.2				14.63

		1930				6.4		3.2		7.6		10.8		13.0		18.6		17.6		18.7		15.8		11.7		8.4		6.5				15.00

		1931				4.2		3.8		6.1		9.2		14.4		18.2		17.8		17.3		12.9		9.8		8.1		4.2				14.90

		1932				5.1		1.9		6.1		8.6		12.7		16.9		18.2		21.9		17.1		10.3		7.1		3.7				14.10

		1933				1.9		4.4		9.0		11.1		14.5		16.6		20.3		20.9		17.3		11.5		5.3		5.1				15.63

		1934				3.7		3.0		6.4		11.7		14.6		18.0		21.0		18.1		17.9		11.9		6.3		-1.6				16.33

		1935				3.4		5.4		6.7		10.0		12.6		18.0		20.3		18.9		16.2		10.3		7.4		7.9				15.23

		1936				6.3		4.2		8.5		8.2		14.8		17.5		17.4		18.9		16.5		9.4		6.8		3.8				14.48

		1937				5.6		7.0		5.7		10.6		15.5		17.0		18.7		19.9		15.8		11.3		5.9		3.5				15.46

		1938				5.4		4.4		10.1		8.0		12.2		17.8		17.9		19.1		16.2		10.5		9.7		2.8				13.99

		1939				5.6		5.1		6.0		11.0		12.6		17.6		17.4		18.6		15.6		9.1		9.2		2.2				14.66

		1940				-2.3		4.2		7.4		10.2		14.9		18.4		17.4		17.6		15.7		9.7		7.7		2.5				15.24

		1941				-0.2		4.0		7.9		8.4		10.8		17.8		20.0		16.7		16.3		10.7		6.3		1.2				14.26

		1942				-1.2		-2.1		8.3		11.9		13.8		16.8		18.1		19.4		16.4		12.1		5.5		4.3				15.16

		1943				5.4		5.2		8.8		12.6		15.0		16.4		20.2		18.8		15.3		11.4		5.6		4.7				16.06

		1944				5.3		1.7		5.2		11.8		14.0		15.5		18.8		21.4		14.8		9.4		7.2		2.5				15.04

		1945				-1.9		7.8		8.9		12.6		16.0		18.2		20.2		18.8		16.8		12.2		6.1		3.4				16.76

		1946				0.6		6.4		6.7		11.8		13.8		15.5		19.4		17.4		16.6		10.2		7.3		4.6				15.14

		1947				0.6		-0.1		7.3		12.1		16.1		18.5		21.5		22.3		18.6		11.6		8.1		1.1				17.06

		1948				6.4		4.0		10.3		10.8		14.8		16.0		17.7		17.7		15.4		10.3		6.5		4.9				14.84

		1949				5.2		5.6		6.1		12.7		12.5		16.3		20.9		19.5		19.2		12.6		6.3		4.2				15.61

		1950				2.6		7.2		8.3		9.0		14.8		19.2		19.9		18.5		14.5		10.3		7.6		4.7				15.74

		1951				5.4		4.7		6.2		9.2		12.3		15.9		18.7		17.2		16.6		10.0		9.2		0.5				14.04

		1952				3.3		3.0		8.2		12.3		15.6		17.6		20.2		19.0		12.5		9.9		4.9		4.3				16.44

		1953				0.7		3.6		8.8		10.6		15.5		15.8		18.0		19.4		16.5		11.8		6.1		3.2				14.99

		1954				1.5		1.8		8.3		8.9		13.5		16.0		16.5		17.4		15.2		12.5		7.9		7.0				13.74

		1955				3.9		3.5		4.4		10.8		12.4		16.4		19.5		19.4		15.8		9.5		7.0		6.4				14.79

		1956				4.2		-3.9		7.7		8.3		14.9		13.9		17.9		16.0		17.2		10.2		5.6		6.3				13.76

		1957				3.3		7.3		10.7		10.0		11.5		17.8		19.1		17.5		15.0		11.1		6.9		6.1				14.61

		1958				4.3		6.3		5.0		8.2		14.5		15.8		18.4		18.7		17.7		11.2		6.4		3.6				14.24

		1959				3.2		4.1		9.0		10.9		14.9		17.6		21.0		19.4		18.4		12.6		6.9		5.1				16.09

		1960				4.0		4.8		8.8		10.2		15.4		17.3		16.5		17.4		14.5		10.7		8.8		5.8				14.84

		1961				3.5		8.4		9.6		12.9		12.7		16.6		17.6		18.6		19.1		11.5		6.3		3.3				14.94

		1962				5.2		4.2		4.0		9.4		11.7		15.6		17.2		18.0		15.1		11.4		5.5		4.2				13.47

		1963				-2.2		-1.2		7.0		10.1		12.4		16.0		18.8		16.3		15.2		10.9		9.8		1.1				14.32

		1964				1.2		6.0		5.4		10.0		15.7		16.5		19.5		18.9		17.2		9.1		7.4		0.5				15.42

		1965				3.8		2.0		7.5		9.6		13.4		16.3		16.1		17.4		13.8		11.6		6.1		2.8				13.84

		1966				1.8		8.3		7.2		11.3		13.3		17.8		17.0		17.4		16.4		11.9		5.5		6.1				14.84

		1967				4.1		6.4		8.4		9.1		12.9		15.5		20.3		18.2		15.5		12.6		6.6		6.0				14.44

		1968				3.9		3.7		7.7		10.5		12.1		16.3		17.9		18.2		15.6		13.1		6.0		3.7				14.20

		1969				5.5		2.6		7.1		10.2		14.2		15.8		20.0		18.8		16.7		13.3		7.5		2.0				15.05

		1970				4.3		4.5		4.6		8.1		14.5		18.5		18.0		19.0		17.3		11.4		9.0		1.1				14.77

		1971				3.6		5.0		4.6		11.2		15.5		15.2		20.2		18.5		16.3		11.6		6.0		2.7				15.50

		1972				3.1		5.7		9.5		9.4		12.5		14.3		18.6		17.3		13.5		10.4		7.3		4.6				13.68

		1973				3.3		3.7		7.2		8.4		13.8		17.7		18.3		20.9		17.3		10.4		6.7		4.6				14.53

		1974				6.9		5.6		7.7		10.6		13.0		16.4		17.9		19.1		14.4		7.5		7.9		4.1				14.45

		1975				7.1		6.2		5.5		9.6		12.2		16.3		19.6		21.2		16.2		9.1		6.8		7.8				14.40

		1976				5.0		4.8		6.3		9.6		15.4		20.9		21.7		20.3		15.1		12.0		7.1		2.9				16.88

		1977				4.0		6.8		9.2		8.6		13.0		14.9		18.2		17.3		14.6		12.6		7.4		2.6				13.65

		1978				3.2		3.0		7.9		8.2		13.2		15.3		17.3		16.9		15.7		11.8		6.4		6.0				13.48

		1979				-0.8		3.1		6.6		8.8		13.0		16.6		18.5		17.2		15.9		11.8		7.1		5.1				14.20

		1980				1.7		6.6		6.5		9.2		13.1		15.5		16.7		19.3		17.1		10.1		5.5		6.1				13.60

		1981				4.6		3.3		10.1		10.3		13.4		15.8		18.1		19.2		16.6		10.4		7.7		3.7				14.40

		1982				4.0		5.3		7.3		9.7		14.4		18.5		20.6		18.2		18.4		10.9		8.5		4.0				15.80

		1983				6.4		2.5		7.8		9.3		12.1		18.2		22.9		20.3		16.3		11.7		7.7		4.9				15.63

		1984				4.7		3.9		5.9		10.3		11.2		16.8		19.4		19.1		14.9		11.8		10.0		4.8				14.43

		1985				-0.9		3.1		5.8		10.6		14.0		15.7		19.6		17.6		17.9		11.5		4.3		5.1				14.98

		1986				4.2		-1.9		6.4		7.3		14.3		18.7		18.9		17.7		13.8		13.3		8.6		6.1				14.80

		1987				-1.7		3.3		4.9		12.6		12.0		15.4		18.7		18.9		18.2		12.1		7.1		5.8				14.68

		1988				7.2		5.2		7.3		10.9		15.0		16.7		17.6		19.2		15.7		12.3		6.6		4.6				15.05

		1989				4.6		6.0		10.3		8.6		16.9		17.2		20.6		19.9		17.4		13.6		7.1		7.6				15.83

		1990				5.5		9.2		9.7		9.7		16.8		16.0		20.0		21.7		15.7		13.4		7.6		5.3				15.63

		1991				4.4		1.6		10.1		10.0		12.3		14.6		19.8		21.1		18.2		10.9		6.7		4.1				14.18

		1992				3.4		5.5		8.7		10.1		16.4		17.0		20.2		20.6		15.7		9.1		9.1		4.0				15.93

		1993				6.8		3.1		8.1		12.0		15.1		17.9		18.1		18.4		14.8		9.6		4.0		4.9				15.78

		1994				6.1		5.0		9.9		9.6		14.5		17.5		22.5		19.6		15.1		11.6		11.3		6.8				16.03

		1995				5.4		8.0		7.3		9.9		14.7		16.5		22.0		21.7		15.2		14.6		7.9		6.7				15.78

		1996				4.0		2.7		6.8		11.0		12.1		18.4		19.1		19.2		14.7		11.7		6.9		3.4				15.15

		1997				0.8		7.2		10.4		10.5		14.6		17.1		19.1		23.4		17.6		11.7		8.6		2.4				15.33

		1998				5.2		6.4		8.9		9.7		16.6		17.8		18.1		20.0		16.5		11.3		5.3		6.0				15.55

		1999				6.3		4.9		9.1		11.4		16.6		17.1		21.2		20.3		18.7		11.6		6.4		5.4				16.58

		2000				4.4		6.8		8.6		10.6		16.1		18.1		17.7		20.5		17.1		11.7		8.3		5.5				15.63

		2001				5.2		5.7		8.9		9.3		16.1		17.5		19.9		20.6		14.3		14.7		7.0		7.2				15.70

		2002				5.6		7.7		9.5		11.5		13.9		18.4		18.9		19.3		15.9		12.0		9.1		3.7				15.68

		2003				3.0		3.7		10.6		11.8		14.9		21.1		21.0		23.9		17.0		9.5		8.7		6.7				17.20

		2004				5.0		5.8		7.5		11.2		13.9		18.1		19.1		20.2		17.7		12.1		7.9		5.3				15.58

		2005				5.3		3.2		8.0		11.4		14.8		19.6		20.2		18.9		18.1		15.0		6.6		3.7				16.50

		2006				3.1		3.3		6.2		10.9		15.1		19.0		24.1		17.7		19.4		14.5		9.3		4.0				17.28

		2007				7.6		8.1		8.3		15.3		15.6		18.2		18.5		17.9		15.5		11.3		7.4		5.4				16.90

		2008				6.6		6.7		7.4		10.0		17.2		17.8		19.7		19.0		15.2		10.9		7.7		4.5				16.18

		2009				1.7		4.1		7.9		12.7		15.1		17.5		20.1		21.3		17.2		12.3		9.9		3.3				16.35

		2010				1.3		4.0		7.9		11.8		13.4		18.7		21.8		19.1		16.2		11.9		7.1		4.1				16.42

		Moyenne XIX				2.4		4.2		6.5		10.1		13.9		17.0		18.8		18.5		15.7		11.0		6.6		3.4				14.96







 Historical development of glaciers
− Scientific findings

• Ice cores
• Geological investigations of the terminal moraines

− Pictorial sources (paintings, drawings, photos)
 Pictorial sources and their evaluation for historical glaciology

− Sufficiently dense corpus on a specific glacier over a longer period of 
time

− Serial iconography
 Challenges of glacier image analysis

− Different types of images
− Different perspectives
− Distinctive landmarks necessary for comparison
− Exact dating (year, season) often not ascertainable
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Iconographic analysis in historical climatology



 Upper and Lower Grindelwald glacier best studied in terms of 
pictorial evidence
− Extensive corpus of pictorial sources
− Early tourism in Grindelwald directly beneath the glacier

 Life’s work of the geographer Heinz J. Zumbühl (Bern) and his 
team
− Zumbühl, Heinz J.: Die Schwankungen der Grindelwaldgletscher in 

den historischen Bild- und Schriftquellen des 12. bis 19. 
Jahrhunderts. Ein Beitrag zur Gletschergeschichte und Erforschung 
des Alpenraumes. Basel u.a. 1980.

− Zumbühl, Heinz J.; Nussbaumer, Samuel; Holzhauser, Hanspeter; 
Wolf, Richard: Die Grindelwaldgletscher. Kunst und Wissenschaft. 
Bern 2016.

− Natural scientific-glaciological and pictorial approach combined
− Images integrated into the Euro-Climhist database
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Iconographic analysis of the Lower and Upper
Grindelwald glacier

https://www.euroclimhist.unibe.ch/


18 August 2023

Christian Rohr: Pictorial sources in historical climatology

12

Caspar Wolf: Semipanorama of Grindelwald showing the Upper and Lower 
Grindelwald glacier, 1774/1776. Aarau: Aargauer Kunsthaus. Source: 
Zumbühl et al. 2016: 61.

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
Choosing a frame for comparison
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Albrecht Kauw, 1669 (pen 
and ink, watercolour; detail)

Emanuel Handmann, 1748/ 
1749 (oil on canvas; detail)

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
All images taken from Zumbühl et al. 2016: 110
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Caspar Wolf, 1774/1776 (oil 
on canvas; detail)

Johann Jakob Biedermann, 
1812 (oil on canvas; detail)

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
All images taken from Zumbühl et al. 2016: 110
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Samuel Birmann, September 1826 
(pencil, watercolour, gouache; detail)

Aimé Civiale, 1859 (photo; 
detail)

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
All images taken from Zumbühl et al. 2016: 110
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Julius Beck, 1868 (photo; 
detail)

Samuel Nussbaumer, 2013 
(photo; detail)

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
All images taken from Zumbühl et al. 2016: 110
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Source: Zumbühl et 
al. 2016: 111.

Iconographic analysis of the Lower and Upper 
Grindelwald glacier
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Combining written and pictorial evidence
The ice flood of 1830 in Vienna (1)

 Many cold winter in the so-called Dalton Minimum (1790-1835)
 Ice flood similar to the one in 1784
 In 1830, most of the central European rivers get frozen

− Danube River and catchment
− Czech Lands

 Main Sources
− Narrative sources, including newspapers
− Treatise by Franz Sartori: Wien’s Tage der Gefahr und die Retter aus 

der Noth. Eine authentische Beschreibung der unerhörten 
Ueberschwemmung Wien’s etc., Vienna 1830, 248 pp.
• Focus on the affected districts of Vienna (casualties, damages)
• Rescue management (single “local heroes”, donations)
• Role of the Habsburg imperial family

− Pictorial evidence
• “Official” pictures by Eduard Gurk showing Archduke Ferdinand in action



Ice flood in 
Vienna, 

1830, 
copperplat

e print from 
Sartori 

1830
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Combining written and pictorial evidence
The ice flood of 1830 in Vienna (2)
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The flooded quarter 
of Leopoldstadt 
(Jägerzeile) in 
Vienna. Watercolour 
drawing by Eduard 
Gurk, 1830.

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (3)
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The flooded quarter 
of Leopoldstadt 
(Jägerzeile) in 
Vienna. Watercolour 
drawing by Eduard 
Gurk, 1830 (details).

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (4)
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The flooded 
quarter of Rossau 
(Schmidgasse) in 
Vienna. 
Watercolour 
drawing by 
Eduard Gurk, 
1830.

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (5)
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The flooded quarter of 
Rossau 
(Schmidgasse) in 
Vienna. Watercolour 
drawing by Eduard 
Gurk, 1830 (details).

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (6)

Protective fences 
in the streets
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The flooded 
quarter of Rossau 
(Schmidgasse) in 
Vienna. 
Watercolour 
drawing by 
Eduard Gurk, 
1830.

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (7)
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The flooded 
suburb village 
of Leopoldau. 
Watercolour 
drawing by 
Eduard Gurk, 
1830.

Combining written and pictorial evidence
The ice flood of 1830 in Vienna (8)
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Emperor Napo-
leon III of 
France visiting 
flood victims of 
Tarascon on 3 
June 1856.
Oil-on-canvas 
painting by 
William Adolphe 
Bouguereau, 
1856. Tarascon: 
Hôtel de ville, 
Salle des 
Consuls

Rescue management by the ruler
Emperor Napoleon III of France during the flood of 1856 
in Tarascon
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