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Climate Observing During Canada’s
Empires, 1742-1871: People, Places
and Motivations

Victoria Slonosky and Isabelle Mayer-Jouanjean

Abstract

A wealth of pre-Confederation weather and climate observations were
recorded in Canada by individuals and institutions during both the
French and British empires. This scientific heritage came about for a
number of reasons. For instance, the Hudson’s Bay Company wanted
to reduce operating costs by having their posts in Canada’s north-west
become self-sufficient in agriculture. Others wished to save lives from
cholera or shipwrecks, or to satisfy curiosity about the ever-present
debate concerning anthropogenic climate change. Today, historical cli-
mate observations can be found in many diverse locations. Despite our
rich scientific heritage, turning archival paper and ink observations into
scientific data remains an enormous technical challenge. This challenge
falls to our generation, both to use this heritage to investigate the histor-
ical context of current climate change and variability, and to use the dig-
ital resources in development today to safeguard our scientific heritage
for future generations.

Keywords: Historical climatology, history of weather, history of climate,
history of science, Canada, weather data rescue, climate change
Introduction

The climatic variations found in the Americas, ranging from the frigid
northern and southern extremes to the humid tropics, have always
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fascinated and challenged human societies. Popular physical anthropolo-
gists! and cultural historians® have theorized that climatic extremes and
a hazardous environment profoundly shaped human culture and society
in the Americas from the times of earliest human occupation. In North
America, including the territory now known as Canada, the first European
explorers and colonizers were particularly puzzled and intrigued by the
‘problem’ of climate. Why were the seasons so much more extreme, and
in particular the winters so much colder, than at similar latitudes in their
home countries in Europe?® These differences were so startling and
unexpected that descriptions of the weather and climate can be found in
the earliest Canadian documentary records, though the ‘climate shock’
encountered can make evaluation of the descriptions therein difficult.
Was the weather and climate described really extreme for the location,
or did it only seem so to someone newly arrived from a generally milder
climate? The situation is made more complicated still by the fact that the
initial centuries of settlement of North America by Europeans were made
during an exceptionally cold and unsettled climatic period.*

In Canada, therefore, we have documentary descriptions of weather
and climate events dating back over four centuries.” Long-term instru-
mental meteorological records date back to 1742 for the St Lawrence
Valley region,® with sporadic observations for the Hudson’s Bay region
dating back to the 1730s.” Canada has a rich, but largely unrecognized
scientific heritage hidden in archives. As this heritage is usually in
paper form, it is often unavailable for digital sharing or scientific anal-
ysis, a format that is necessary to evaluate climate change or hazardous
extreme® events such as floods, ice storms or heat waves.

In this article we explore some of the various types of historical
records relating to weather and climate in Canada. The first part looks at
who kept weather- and climate-related records, where they were stored,
and why people were interested in keeping such records. The second
part describes how these records are being organized and who is using
them today. Two historical data projects have recently been developed in
Quebec: the AQUARISC (Quebec contribution for anticipation of floods
and droughts risks in Canada) database’ and the ACRE (Atmospheric
Circulation Reconstruction over the Earth)-Canada collection.!® The
AQUARISC database is a collection of records including written docu-
ments, photographs, and instrumental data concerning all hydrological
events on the southern shore of the St Lawrence River between Quebec
City and Montreal to the US border since the beginning of the documen-
tary period. ACRE-Canada is a project which undertakes the collection
and transcription in digital format of original historical meteorological
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data from present-day Canada, from the period of the earliest instru-
mental records to the founding of the Meteorological Service of Canada
(MSC) in 1871. The MSC is now part of the government entity known as
Environment and Climate Change Canada (ECCC).

Historical Reasons for Recording and Preserving Weather
Records

The European discovery of the New World and attempts at colonization
by European settlers coincided with the Little Ice Age, a period of cold
and variable climate between roughly the fourteenth and the early nine-
teenth century. The seventeenth century was particularly harsh in North
America, as extensively documented by Sam White.!! The prevailing
European climatic theories in the sixteenth and seventeenth centuries
were based on sciences little changed since the Classical period, which
held that climate was determined by latitude. The Europeans, therefore,
expected climates in North America to be similar to those of European
regions at the same latitudes: Montreal, at 45°N, is approximately parallel
with Bordeaux, France, while York Factory, the major fur-trading hub on
the Hudson Bay, at 57°N, is parallel with Aberdeen, Scotland.

Explanations for the difference in climate between France and
New France were sought by the curé Louis Cotte (1740-1815), who
had published his Treatise on Meteorology'? in 1774. In 1776, Cotte was
tasked by the French Société royale de médecine (Royal Medical Society)
with the creation of a worldwide meteorological observation network.!3
The opening up of trade routes,'* especially between Europe and the
Far East, meant that knowledge of meteorological conditions that
could affect shipping and sailing times became commercially important
information.

At the same time, weather records by individuals and institutions
such as observatories and colleges were recorded in a spirit of scientific
curiosity and enthusiastic interest in the natural world. The invention in
the seventeenth century of instruments necessary for objectively meas-
uring atmospheric conditions,'® such as the thermometer, barometer,
anemometer and rain gauges, gave meteorology a definitive scientific
status. Over the course of the seventeenth and eighteenth centuries,
these instruments allowed successive generations of scientists to define
fundamental physical laws governing the atmosphere, which in turn led
to a better understanding of the weather.
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Practical Reasons for Recording and Preserving Weather
Records

Self-Sufficiency and Agriculture

Keeping meteorological observations to help determine the local
suitability of various crops and agricultural activities may seem to be
self-evident. However, agricultural suitability is only one among many
reasons cited in the eighteenth and nineteenth centuries for maintaining
a record of weather observations.'® In 1814, the Hudson’s Bay Company
(HBQ), in partnership with the Royal Society of London (RS), supplied
meteorological instruments to fur-trading posts. The HBC required mete-
orological observations to be kept with the aim of potentially making posts
self-sufficient in agriculture, thus reducing the costs of supplying the
posts by ship from the UK. ‘An accurate comparison’ between the climate
of the Hudson Bay region and that of northern Europe was required.!”
Unfortunately, this attempt at self-sufficiency came in the second decade
of the nineteenth century, possibly the coldest of the millennium.'®

An example of a mandate to keep meteorological records with a
view to becoming agriculturally self-sufficient is the HBC’s 1814 directive
described by Wilson.!? These records could be described as institutional as
there was not always one self-motivated observer for the entire length of
the record. At the same time, there are several long-term records associ-
ated with HBC posts which appear to be partly self-motivated; by William
Woods (possibly father and son; dates unknown) at York Factory from the
1820s to the 1880s, (Figures 1b and 1c) for which fragmentary records
have been recovered, or by John Siveright (1779-1856) at Sault Ste Marie
and Fort Coulonge from 1821 to 1833 (Figure 2a).

Knowledge of the climate as an aid for agriculture was cited as a
motivational factor for the study of climatology. John Henry Lefroy (1817-
1890) of the Royal Artillery and Director of the Toronto Observatory,
wrote that ‘Almost every house possesses a thermometer.?? The volun-
teer observers who sent their observations to the Smithsonian Institute
did so on printed forms ‘Adopted for the Commissioner of Agriculture for
his Annual Reports’ after 1860 (Figures 1c and 2b).%!

Records kept specifically for agricultural purposes have not, so far,
been widely found in Canadian archives with one or two exceptions.
There is the journal by Robert Cleghorn (1778-1841), a professional
plant nurseryman on the island of Montreal in the early nineteenth
century.?? Jean-Francois Gaultier (1706-1756) recorded Canada’s first
long-term instrumental daily weather record in 1742-54 while Thomas
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McCord (1750-1824) and Louis-Edmond Glackmeyer (1793-1881)
kept phenomenological notes on the flowering of fruit trees, arrival of
bird or insect species in the spring, harvest dates or river freeze-up and
break-up.??

Medicine and Health

Medicine was another practical reason for keeping meteorological
records in the era before Louis Pasteur’s (1822-1895) germ theory.
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Figure 1. Examples of archival weather information: (a)—(c): Meteorological records
from York Factory on the western shore of Hudson’s Bay for (a) 1773, (b) 1843 by
William Woods, (c) 1875 from the Smithsonian collection; (d) January 1859 weather
for Quebec City kept by the Royal Engineers; (e) Nicolet, Quebec; (f) photographs of
ice dams causing flooding at Montreal between 1865 and 1875.

Source: (a) York Factory, 1778 from United Kingdom Meteorological Office (UKMO)
Library and Archive (Private Weather Diary for Hudson’s Bay, Canada (DCnn: 9HUB));
(b) York Factory, 1843 from MSC archives manuscript 1842C, UKMO Archive; (c) York
Factory, 1875, NARA; (d) Quebec City, January 1859, graphs from MSC archives
manuscript 1859A; (e) Frangois Desaulniers, Séminaire de Nicolet, Centre d’archives
regionales, AQUARISC database; and (f) Alexander Henderson, Montreal wharfs in
winter, Montréal, QC, 1865-1875, MP-0000.1452.50 © McCord Museum/Musée
McCord. AQUARISC database. Images used by permission.
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a HBC posts and observations in Royal Society archives
1770-1830

b Locations of observers reporting to the Smithsonian Volunteer network and other
19th century Canadian observations from international archives

Figure 2. Maps showing locations where observers kept weather journals:
(a) Hudson Bay Company posts where weather journals were recorded (informa-
tion courtesy of Cynthia Wilson and Ken Devine); (b) records from NARA, largely
collected from the Smithsonian Institute volunteer weather observing network;
(c) weather-observing stations from European archives, such as the UK Royal
Engineers and Army Medical Department and the Moravian missionaries in
Labrador; (d) weather records from local, provincial and national Canadian archives.

(Caption continued on next page)
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C Royal Engineers posts reporting daily weather and other locations from the

d  Locations of meteorological observations in national, provincial and local
Canadian archives 1760-1870

Figure 2. Note: Observers sometimes sent their observations to various collecting
agencies over time, with the result that records from the same location are now often
to be found in a variety of different archives, both within and beyond Canada. Many
locations which are visible as a point on a national map contain complex series from
multiple overlapping observers at cities such as St John’s, Halifax and Montreal, shown
in the inset.
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Besides keeping descriptions of weather and prevailing diseases,
Gaultier acted as King’s Physician to the colony of Quebec, although he
also kept careful note of agricultural conditions alongside them. A recur-
ring concern of Gaultier’s was malnutrition caused by poor harvests,
often due to weather conditions unconducive to crop growth such as
rainy autumns or early frosts. Throughout the nineteenth century,
doctors were at the forefront of recording and publishing meteorological
data. The neo-Hippocratic theory of disease was a seventeenth-century
revival of the ancient ideas of Hippocrates that atmospheric condi-
tions influenced disease.?* This view was commonly held until Pasteur
developed his germ theory in the late nineteenth century. Identifying
connections between prevailing weather conditions and disease was the
motivating factor behind the observation network set up by the French
Société royale de médecine with Cotte in 1776. The terrifying epidemics
of typhus and cholera that swept through the early- to mid-nineteenth-
century world, especially Canada,?> brought about a renewed interest
in connections between weather, atmosphere and disease from doctors
desperate to stem the tide of mortality. Canadian naturalist and geol-
ogist Charles Smallwood (1813-1873) intensively investigated the
connection between atmospheric ozone and disease, especially cholera,
as ozone, like chlorine, was seen to have bleaching and thus potentially
disinfectant properties.2®

Engineering, Navigation and Storm Warnings

A circular from the British government in Downing Street dating from
29 November 1838, and signed by Glenley (dates unknown), mentioned
a study that had been recently written by Col. William Reid (1791-
1858), entitled ‘The Law of Storms’. Reid, who was a colonel in the
Royal Engineers posted in the Bahamas, had just witnessed the devasta-
tion wrought by a tropical hurricane. The Downing Street circular, also
bearing the title ‘Laws of Storms’ in reference to Reid’s article, endorsed
Reid’s call for more meteorological observations to be made in order to
‘develop with a view to practical uses in navigation the laws by which
storms and variables winds are governed’.?” Glenley ‘therefore request[s]
you to communicate with such officers or private individuals in the
Colony under your government, as may appear to you best qualified
to furnish information on the subject, pointing out to them the service
which they would render to science by keeping journals’.

Richard Henry Bonnycastle (1791-1847), also of the Royal
Engineers, wrote that in 1842, ‘It is to be regretted that the British
government have not established an observatory at St John’s, which,
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with the one at Toronto in Western Canada, would very usefully main-
tain observers, not for astronomical purposes exclusively, but for meteor-
ological science.’”® He added to this a recommendation that engineering
officers should be ‘permitted to carry their libraries and instruments at
the public expense and duty free’.??

It took nearly a decade before Bonnycastle’s recommendations,
bothin general and in particular, were taken up. The Inspector-
General of the Royal Engineers (Sir John Burgoyne) decided in 1851
that it would be ‘highly useful to science’ if the Royal Engineers were
to undertake meteorological observations, especially if they were
kept ‘on one uniform system, under instructions and by authority’.>°
Instruments were sent out to 19 ‘Foreign and Colonial’ stations in 1852
and observations started between 1852 and 1853. The Royal Engineers
established twice-daily weather observations of 24 variables using 10
instruments in a number of Canadian locations, including St John’s
(‘Newfoundland’), Halifax, Quebec City (Figure 1d) and Kingston.
A post in New Westminster, British Columbia, started in 1859 with
the arrival of the Royal Engineers on the West Coast. Observations
continued into the 1870s with the Army Medical Department at Halifax
and Quebec City (Figure 2c).

In August and September of 1853, the Maritime Conference held in
Brussels was the first of the landmark international nineteenth-century
meteorological conferences ‘for the purpose of establishing a uniform
system of observations at sea’.?! Naval Captain Robert Fitzroy (1805~
1865) of Beagle (Darwin) fame and US Navy Lt Maury (1806-1873)
were pioneers in collecting wind and current observations, analysing
them to construct navigational charts to improve safety and decrease
voyage lengths. In Canada, the Atlantic Coast, St Lawrence River and the
Great Lakes were the main transport and communication arteries of the
country for much of the nineteenth century. Consequently, shipwrecks
and their loss of lives and goods caused great concern. Storm warnings
were one of the main justifications for the foundation of the MSC, after
decades of lobbying, in 1871, under the auspices of the Department of
Marine and Fisheries.

It appears from letters written by Lefroy that meteorological obser-
vations had been kept in military guardrooms in Upper and Lower
Canada and the Atlantic provinces since the 1840s, including ‘Queenston,
Kingston, Toronto, London, Newfoundland, Fredericton and Halifax’.
Lefroy, and the Royal Artillery generally, were involved in the ‘Magnetic
Crusade’ behind the founding of the Toronto Observatory.
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Theory and Knowledge Seeking

Climate Change

The popular theory generally settled on by the mid- to late eighteenth
century to explain differences between the New and Old World climate
was the ‘cultivation and climate improvement’ theory.®® This held that the
increased climatic extremes in north-eastern North America, including
the severe winter cold, was a consequence of the densely forested and
‘swampy’ nature of the terrain. As forests were cleared, swamps drained
and land brought under cultivation, the theory claimed that the climate
would correspondingly moderate.>* This seemed to be regarded with
some caution, if not outright scepticism, however, especially by observers
in North America: Gaultier, John Samuel McCord (1801-1865),
naval surveyor William Kelly (active in the early nineteenth century;
dates unknown) and by European Enlightenment polymaths Daines
Barrington (1728-1800) and Theodore Mann (1735-1809). In addi-
tion, William Kelly wrote vigorously against the climate improvement
theory in 1838, comparing the records of a local observer in Quebec
City, Mr Barr, with observations from early explorers such as Samuel de
Champlain.®> McCord attempted to investigate the climate improvement
theory using his own observations as well as earlier instrumental records
he found from other observers. His investigations led him to be dubbed
the ‘Pioneer of Canadian Meteorology’.>® His nineteenth-century collec-
tion of weather records form a core component of Canada’s historical
climatology collection today.

Lefroy held that ‘whether a ... change of climate has occurred may
be determined by our posterity if we will only take a little trouble in the
matter.”®” Gaultier also expressed the hope that his observations would
be, if not of immediate use, helpful to posterity.3®

The Enlightenment and the Magnetic Crusade

After Gaultier’s work in 1742-54, the first official government-sponsored
observatory in Canada, which later evolved into the MSC, was set up,
not primarily for meteorological observations but for magnetical obser-
vations in 1839. The ‘Magnetic Crusade’ was a Humboldtian®’ enterprise
to understand connections between different geophysical phenomena
and to map variations in the Earth’s geomagnetic field. Weather observa-
tions by military units started in 1840 with the founding of the Toronto
Observatory by the Royal Artillery mainly for the purposes of magnetic
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observations. The story of the founding of the Toronto Observatory has
been described in detail by Thiessen, Thomas, Zeller and one of the
current authors (Slonosky).*°

Some record keepers appear to have recorded meteorological
observations more out of a desire for furthering knowledge or scien-
tific curiosity than for immediate practical or public applications. This
seems particularly true of religiously affiliated observers and those
arising out of the Scottish Enlightenment tradition.*! Presbyterian
minister Alexander Spark (1762-1819), Anglican minister John Bethune
(1791-1872) and the anonymous religious sisters from various convents
in Quebec, who sent their precipitation records to the MSC headquar-
ters in Toronto, may have been such knowledge seekers. Neither Spark
nor Bethune appear to have published or even analysed their records in
detail. Nevertheless, their records rank as among the best for consistency
and quality of observations. They are used as benchmarks for other more
professionally connected observers such as John Samuel McCord and
Charles Smallwood, who was the first professor of meteorology at McGill.
After the sisters stopped reporting their observations, Charles Carpmael,
Deputy Superintendent of the MSC, lamented that ‘good quality data was
now hard to get’.*?

Other observers who appeared to be driven mainly by curiosity
include explorers affiliated with the HBC. Before the directive of
1814, they kept meteorological readings on their journeys more out
of a spirit of scientific discovery.*® It was in this spirit that the HBC
co-operated with the RS on scientific ventures such as the expeditions
to measure the transit of Venus in 1769 (Figure 1a).** The meteoro-
logical documents from Rupert’s Land in the RS archives investigated
by Cynthia Wilson, for example, contain over 75 manuscripts with
daily observations between 1766 and 1853, and over 50 in the HBC
archives between 1770 and 1823 (Figure 2a).*> Ken Devine identified
over 25 individuals among early Canadian observers in the Canadian
Northwest (Figure 2a). Peter Fidler (1769-1822), active between 1789
and 1819, was outstanding for the geographical breadth of his obser-
vations and the three decades of his continued observations.*®

Professors at institutes of learning such as Acadia College in Nova
Scotia, Hudson Bay Company employees, doctors and other volunteer
observers across Canada contributed to the Smithsonian Volunteer
Weather Observers Network (Figure 2b). The later Canadian volunteer
weather observing network may also have been motivated by knowledge
seeking.

LONDON JOURNAL OF CANADIAN STUDIES, VOLUME 35



Historical Records

Where are the Records Today?

Where the records are located now depends to an extent on where the
data were collated after they were recorded, who kept them, and why
they were kept. Table 1 shows the data life cycle of different types of
meteorological and climatological records. Personal records were largely
kept in family records; a prime example of this is the McCord collec-
tion. John Samuel McCord not only kept meteorological records himself
but also collected the journals and records of his contemporaries and,
in some cases, those who came before him. Many of the early records
of Canadian climate are available to us today due to quirks of personal
circumstance. McCord’s son, David Ross, had sufficient wealth inherited
from his forebears to found a museum, in whose archives family papers,
including his father’s scientific papers, were conserved.

In other instances, observations were collected by organizations for
specific purposes. Examples of these include the Hudson Bay Company
and the Smithsonian volunteer observers’ network. In these cases, orig-
inal logbooks or copies of logbooks, such as monthly registers were sent
to the main collecting agencies. These were often located outside Canada,
including the Hudson Bay Company headquartered in London, England;
the Smithsonian Institute in Washington, DC; and the headquarters of
the various army departments (Table 1).

Other observations include those of interest to the local community.
Weather records were often printed daily, weekly or monthly in local or
regional newspapers. Indeed, instructions to observers were sent in 1851
with an original box of instruments to the observing stations of the Royal
Engineers. As officers were ‘recommended to furnish the editors of local
papers with extracts from the registers’,*” such records were common in
the coastal communities of St John’s and Halifax. Some observers sent
copies of their weather registers to several regions, resulting in the same
information being widely disseminated. The Delaney family of St John’s,
Newfoundland, for example, were active weather observers during the
middle of the nineteenth century. Not only were their meteorological
observations printed in local newspapers, but they were also members of
the Smithsonian volunteer network. In addition, copies of their observa-
tions can be found in the archives of the United Kingdom Meteorological
Office (UKMO). From the observations sent to such centralized locations,
nineteenth-century compendia of climatic observations such as Charles
Schott’s Tables, distribution and variations of the atmospheric temperatures
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in the US and adjacent parts of America*® disseminated abstracts of the
observations still further. As can be seen in Figure 2, this can result in the
same observations being located in several different archive collections.

Who is Recovering the Records?

There is considerable interest worldwide in recovering historical and
archival weather records for scientific analysis. In Canada, work is
ongoing at the MSC to recover data from the earliest period of its oper-
ation. Citizen scientists are currently working with the ACRE-Canada,*
the national chapter of the international umbrella data rescue organ-
ization. They have transcribed over half a million observations from
locations in eastern Canada in the eighteenth and nineteenth centuries;
another 200,000 were transcribed by an ACRE partner, the University of
Giessen.

ACRE-Canada has continued to identify and obtain digital images
of records from across Canada, with thousands of pages of records from
dozens of sites across the country still needing to be catalogued and
transcribed (see Figure 2, Table 1). There are estimated to be at least
2 million observations still to be transcribed, with over half a million
listed as a priority for climatic knowledge. It is hoped they will be tran-
scribed using a web-based citizen science transcription app developed
by the McGill DRAW (Data Rescue: Archives and Weather) project
(Figure 3a).>°

The AQUARISC project®! aimed to develop understanding of flood
and other hydrological risks by looking through archival records. Fifty
archival and document conservation locations were visited or consulted
(for example, Table 1). These include national, provincial and municipal
archives, public and university libraries and historical societies. In total,
2,650 textual documents including books, reports, articles and corre-
spondence were gathered into the database (Figures le and 1f). Also in
the database were about 2,000 illustrative documents, such as photo-
graphs, lithographs and post cards. Thousands of data points encom-
passed meteorological records, hydrological observations and descrip-
tions of the physical and social impacts of flooding or drought events
painstakingly transcribed and documented (Figures 3b, 3c and 3d).
Nevertheless, the database does not contain meteorological or hydrolog-
ical records from government entities such as Environment and Climate
Change Canada (ECCC).

Examples of similar regional projects funded by government agen-
cies include the Climate Data Modernization Project in the United States,
the Hist-Alp project in Europe, and ongoing data rescue within national
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meteorological agencies.>? Other citizen science data rescue programmes
include the Australian Weather Detectives and Belfield projects.>?

Why are Historical Weather Records Being Recovered Today?

There are a number of reasons why historical weather data are now
being rescued at an increased pace; one being the urgent interest in
climate change. Indeed, how can we assess how the climate is changing
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encore
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Figure 3. Continued

LONDON JOURNAL O

F CANADIAN STUDIES, VOLUME 35



Cc

Rividre Chaudiére - débacle 1896 & Saint-Georges, 1856
1896

La glace et leau dépassent langement e lit de la
maisons ont €€ déplacées de leurs fonda
s de maisons ot bes rues sous leau of les déb

viere Chaudiére & Saint-Georges; l'eau inonde les maisons jusqua atteindre les fenbtres des premiers étages; les
beisent les unes sur les autres, certaings sont presque compltement détruites; il est impossible de dist

ustration

e Chaudiére - débacle 1896 & Saint-Geonges, 1896

1896

Beaucoup de morceaux de glace et de débis ont été déposés sur bes rives lors de la débicle de la riviere Chaudibre & Saint-Georges en 1806; les maisons ont été
déplacées de leurs fondations et se sont brisées les umes sur bes autres: il est impossible de distinguer les pétés de maisons et les rues sous la glace

7
Fiche illustration

Riviére Chaudiére - Saint-Joseph Beauce; inondation 1912, 1912

1912

Larivigre Cheudiére dépasse langement son bt naturel et inonde les maisons et les champs situés sur ses rives; des maisons sont isolées et semblent au miliey de
la rividre, dont e niveau se rend aux fenétres des premiers étages: des pylnes sont entourés deau; les fondations de Mitel Lessard sont inondées; la chapelle et
les bédtiments suivants sont épargnés par les eaux

28

Fiche illustration

Rividre Chaudiére - Partie d2 St. Joseph inondé 1912, 1912

1912

Lariviére Chaudiére dépasse largement son bt naturel et inonde les maisons ot les champs situés sur ses i

Ges maisons sont isolées et semblent au milieu de
glise st inondée et une maison adjs

Ig riviBre,
autour de &

veau se rend aux fenétres des premiers étsges; des pyldnes sont entourés deau; Ie ue de It
fondations, les autres sont épargnées.

Figure 3. Capturing the data and making it machine readable for analysis: (a) an
example of the DRAW transcription app; (b) database descriptor file; (c) photographs
of floods document damages; (d) map of flooding events in Boucherville (Quebec).
Source: (a) developed at McGill University to capture the archival McGill Observatory
weather observation with a citizen science project (www.citsci.geog.mcgill.ca) (b)—(d)
from AQUARISC database.
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unless we have accurate recordings of the past climate? A knowledge
of past climates and extreme events gives us useful information to help
us prepare for potential future changes. Details of the damage caused
by floods over the past 500 years>* or the recurrence of ice storms over
the past 300 years®> help sketch the boundaries of behaviour of the
climate in a region. How often do ice storms recur? How common is
flooding? Do such events tend to occur in clusters or in cycles? Two
thousand flood events were identified as having taken place from 1642
to 2017 (Figure 4a). One hundred possible drought events from 1723
to 2016 were recorded in the AQUARISC database. These recordings
directly testify to catastrophic climatic events and their consequences
for society.

More particularly, historical data help us to understand the char-
acter, frequency and impact of extreme, and by their nature, rare but
often devastating events such as storms, floods (Figure 4b), heat waves
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Figure 4. Examples of climatological analyses undertaken with historical documents
from Canada showing the numbers of flood events for the Chateauguay River by year
(a) and by town (b) for southern Quebec for 1642-2016. Annual counts of (c) heat
waves and (d) cold spells in the St Lawrence Valley region.

Source: (a)-(b) AQUARISC database, Project 551013: Mayer-Jouanjean and Bleau.
‘Historique des sinistres d’inondations et d’étiages et des conditions météorologiques
associées’ (2018); (c)-(d) updated and modified from Slonosky. ‘Daily Minimum and
Maximum Temperature in the St Lawrence Valley, Quebec: Two Centuries of Climatic
Observations from Canada’ (2014).

(Figure 4c), severe winters (Figure 4d), droughts and other weather-
related natural hazards.>®

These data are not only used in local and regional contexts®” but also
contribute to global climatic databanks such as the International Surface
Pressure Databank®® (ISPD) or the (United States) National Centres for
Environmental Information (NCEI), National Oceanic and Atmospheric
Administration (NOAA), Paleoclimatology Data Bank (see Table 1).>°
The ISPD in turn is used to run atmospheric circulation reanalysis data-
model hybrids including the Twentieth Century Reanalysis (20CR)®°
which form the basis of many climate change and impact studies.®
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For example, the need for more Canadian data to give better results for
northern Canada has been highlighted.®? The latest version of the 20CR
covers the globe from 1836 to 2015.%3

Historical data are also important to verify the climate models
which are used to predict the future behaviour of the climate. We need
observations of how the climate has acted in the past to test our current
theories of climate dynamics.®*

But these scientific rationales are not the only reason histor-
ical records are now being ‘rescued’ and transformed into digital and
machine-readable format. Advances in archival technology also stimu-
late interest in rescuing historical documents, as do the ravages of time;
records in some locales are in danger of being irretrievably lost, through
decay and neglect.®® Only in the last decade or so have we acquired the
technological capability of computerized high-speed processing, storing
and evaluating vast quantities of information through high-resolution
digital scanning and photography. We are now capable of using the high-
speed internet to transfer data such as high-resolution digital images and
of analysing the centuries worth of sub-daily observations resulting from
the transcribed data.®® Data rescue and digital initiatives are taking place
across the sciences and humanities.®”

Conclusion

There is no shortage of detailed information about the weather and
climate of the past, although there are more gaps than we would like.
We will never be able to retrieve the complete spatial and temporal
data coverage of a country, for the simple reason that it does not exist,
but we are nevertheless in many respects drowning in data. However,
it takes enormous efforts to turn the vast quantities of paper and ink
archival material that we do have into scientifically analysable data.
We are often not sufficiently aware or appreciative of the richness
of Canada’s scientific heritage. Indeed, we are in danger of losing
our knowledge of, and access to, an extensive historical geoscientific
heritage data, even as great strides are being made to digitally tran-
scribe federal government holdings since the formation of the MSC in
1874.

There are several examples of historical climatic events which
would be interesting to examine in more detail should sufficient data
surface to enable a detailed analysis. For instance, long-term weather
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records for the St Lawrence Valley region suggest that the summers
of 1807 and 1808 were the warmest on record;®® this finding merits
an investigation of nearby areas should enough records be located. In
contrast, the summers of the late 1830s, leading up to the rebellions
of 1837 and 1838, were notably cool. While not stating that political
events were driven by climatic determinism, nevertheless it would be
interesting to reconstruct the weather patterns of these years in greater
detail. Finally, the years after Confederation showed above average
temperatures in Montreal, including the fire-plagued summer of 1868
followed by the exceptionally warm summer of 1870. This phenomenon
included a 16-month run of above average temperatures relative to the
isotherms for the time of December 1869 to June 1871 (the sole excep-
tion is January 1871). If the observations from the Royal Engineers,
Army Medical Department and Smithsonian volunteers’ network could
be turned into analysable data through transcription, a greater under-
standing of the regional and even continental scale of climatic pertur-
bations during these periods might be gained. Similarly, while the work
undertaken for the AQUARISC project covers only a portion of Quebec’s
territory, nevertheless thousands of severe events with social impacts
are documented. Comparable projects could be replicated across
Quebec and Canada to better understand the social effects of climatic
events.

These historical scientific observations are important for pres-
ent-day questions and concerns about current climate change and
because it falls to us, with our resources in digital technology, to safe-
guard and transmit our legacy to future generations. Technological
change is continuous in the history of science. We are now approaching
a situation involving a wholesale move to automatic weather observa-
tions combined with a dramatic reduction in the number of observing
stations. Consequently, we risk breaking our centuries-long tradition of
maintaining Canadian records capable of forming comparable series.
Canadians may not be able to compare present and future observations
with past records. Our ability to place the present in the context of the
past is at serious risk.
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