CHAPTER 9

An Amphibious Culture:
Coping with Floods in the Netherlands

Petra J. E. M. van Dam

Introduction

This paper argues that in the past the low-lying areas of the Netherlands shared
an amphibious culture. The essence of this culture is a series of adaptations to a
wetland landscape. I want to highlight three features of the distinctive culture that
emerged in this watery environmental setting: firstly, the landscape structure as
organized into compartments; secondly, the elevation of settlements; and, thirdly,
water-based transportation methods, including evacuation of humans and cattle.
The adaptations under discussion here involve the capacity to move swiftly and
easily between wet and dry parts of the landscape under normal circumstances.
At times of disastrous floods, when borders between water and land became
obscured, we can see how this amphibious culture operated in extremo.

I sketch out this amphibious culture as a heuristic model, using the
Netherlands as a case study. I shall also consider whether this model can be
applied to other wetland regions, since some of the features of Holland’s watery
environment are replicated elsewhere in the world, including Wicken Fen,
the Philippines and Thailand: the phenomena of sinking soils and increased
flooding (due to multiple causes such as [human-induced] sea-level rise); higher
precipitation and changes in catchments areas and river deltas; the increasing
paving-over of soil with impervious materials; and the shift from water-based
to land-based transport (‘automotorization’). The central question that this essay
addresses is: can knowledge of how human societies have tried to deal with
environmental change in the past offer any lessons for today?"

My evidence is drawn from the floods of 1675, 1825, 1916 and 1953, for which
there are relevant and recent case studies.? First, though, some introductory
remarks about the physical aspects of flood disasters in the Netherlands and
the water authorities are necessary. The typical storm pattern for these floods
started with several days of strong southwesterly or westerly winds that pushed
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in the Christian tradition, this number can presumably be taken to mean
‘very many’ (seven multiplied by ten, plus two). Historian Otto Knotnerus
has demonstrated how descriptions of flood disasters in medieval and early
modern chronicles often made usc of standard fragments of text. The writers
copied each other’s descriptions of floods and then customized them using
figures related to meaningful numbers in the Christian tradition. For instance,
33 villages drowned reflects the 33 years of the life of Jesus.” In the same way,
the number seven may refer to the seven days when God created the Earth, or
to the seven cardinal sins.

Over time, verification of figures becomes possible, particularly after 1800,
when more reliable serial sources become available. In her study of the flood
of Waterland in 1825, for example, historian Margriet de Roever compared
information from a descriptive, contemporary disaster study with administrative
records relating date, place and time of death. Although Waterland was entirely
flooded and this has been classified by many authors as a major disaster, only
17 casualties were recorded, distributed over five places.™

The second approach investigates how contemporaries experienced and
perceived a flood. Manfred Jakubowski-Tiessen, Marie-Louise Allemeyer and
Franz Mauelshagen, among others, studied perceptions of North Sea Floods. They
showed how explanations slowly changed from attributing the causes of floods
to supernatural powers (God) to attributing them to natural laws (or secondary
causes, as contemporaries formulated explanations which accorded with their
religious worldview).” Christian Rohr developed cultural history criteria to assess
floods. Among these criteria are the availability of aid, the type of explanation for
the disaster, the extent to which disasters occur in series; the symbolic connotations
of floods and general feelings of crisis. He based these criteria on a series of case-
studies of natural disasters in Austria, including river floods.’ The historians René
Favier and Anne-Marie Granet-Abisset approached the discussion of floods from
a different angle — that of risk culture. During the Ancien Regime, engineers
helped to transform disasters into an object of knowledge, adding the ‘control of
nature’ to the existing responsibilities of public government. One of the results

was a slow shift from a culture of disaster towards a culture of risk.”

Rather than seeing a risk culture as the outcome of an historical process in
a particular region, Greg Bankoff has made a spatial comparison. He shifts the
focus from a general historical process that might operate everywhere to look
instead at how one culture might face natural hazards as risks, whereas for
another they are disasters. He first studied the Philippines and concluded that
Philippine society is characterized by a disaster culture. He then studied the
North Sea basin and defined that society as a risk culture. As Bankoff explains:

A risk society is one whose people have had to adapt to one or more related hazards
as a “frequent life experience”: one where risk has become deeply embedded in the
culture, one where it is very much an integral part of the historical processes of that

society, and one that profoundly influences the political structure, economic system
and social order of things.®
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He discerned three ‘coping mechanisms™ or cultural adaptations for dealing
with natural disasters: preventive strategies; strategies that minimize the
material influence of disasters; and strategies that reduce psychological stress.”
In this paper, I examine three variations of the second strategy that involve
minimization: the compartmentalization of the landscape structure; the
clevation of settlements; and water-based transport.

Compartmentalization

Because of the polder system, the low-lying coastal zone of the Netherlands was
divided into compartments with many inland dikes.” As a result, flooding often
occurred relatively slowly, polder by polder. Consequently, inhabitants had a
reasonable amount of time to retreat. In the north of Holland, the sea dike at
the Zuiderzee broke on 14 January 1675 at Scharwoude, just south of the city
of Hoorn. Initially, only a few polders directly behind the dike were flooded in
Frysia. After the dike was closed with great effort, the major sea dike broke twice
again at the same place: on 2 December and in the night of 4-5 December. As
a result, more and more inland dikes also broke, one after another. Inland dikes
are low and weak; they serve to separate polders, they are not meant to stand in
scawater for long periods. When these dikes become soaked, they disintegrate
like a jelly pudding in the sun. Eventually, the whole of West-Frysia was flooded.
However, because the submersion took place so slowly, only four people drowned
in this entire arca, two who were standing 0o close to the dike’s breach and two
during rescue transports. This case provides so much detailed data that historian
Diederik Aten was able to draw a map of the phases of the gradual submersion
(Fig. 9.1).”" It was an extreme case. In other cases, dikes would collapse within
hours or days. But as even a few hours can provide enough time to evacuate an
area, this landscape structure of compartments, established by human agency,
ensures favourable conditions for survival during floods.

Living on elevations

Many settlements were situated slightly above the field level, on natural
clevations like sandy coastal dunes or river dunes, or on human-made elevations
such as dikes, dams or mounds. Concentration of settlement in swampy areas
on human-made elevations is an ancient pattern that can be traced back to
prehistory. This settlement type applies not just to northern parts along the
North Sea and the Zuiderzee, as in Overijssel between Elburg and Kuinre and
in Gelre and Utrecht between Bunschoten en Nijkerk, but also to the modern
provinces of Noord-Holland and Zuid-Holland. Although many traces of this
feature have disappeared through human-induced erosion processes such as
ploughing, as well as due to rain and frost, archaeologists continue to find
more evidence for this settlement practice.?* The basic unit is the individual
house mound, at an elevation of only 12 m, which was just sufficient to keep
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FIGURE 9.1. Schematic
map of the flooding of
West-Frysia of 1675.
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the major part of the house above the water table during floods, securing the
survival of its inhabitants. Over time, individual mounds might grow together
to form the centre of a village. In some areas, in particular in the provinces
of Groningen and Frysia, the mound might develop into a ‘terp’, a mound
some 10 m or more high.” But in most areas, the mounds remained low and
became inconspicuous over time, only to be rediscovered again by landscape
archaeologists in the late twentieth century.

In the Middle Ages, when cities developed, this pattern of living on both
human-made and natural elevations continued. Often the settlement took
a linear form, as in Amsterdam along both sides of the river Amstel. In the
seventeenth century, when the town was extended and new canals (‘grachten’)
were constructed, the excavated earth was used to elevate the ground level of
the newly designed quarters.™ As a result, during a flood, most cities were not
destroyed and could even continue to function. Situated on elevations, cities
became dry isles standing out in the shallow sea, serving as natural places of’ refuge
for the victims of the submerged countryside. The chronicle writers of the city of
Hoorn described how in 1675 the roads (which ran along the top of dikes) and
canals were blocked by streams of peasant families. In 1825 the city of Amsterdam
accommodated 900 refugees from the inundated adjoining territory of Waterland
in and around the Toll House, the city hostel. The hostel was built on other side
of the I], a sea arm of the Zuiderzee on which Amsterdam was situated. People
traveling to Amsterdam who were too late to cross the IJ by ferry and be admitted
into city before the gates closed at sunset, could find lodgings at this hostel.”

o
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Cities, as reserves of labour and capital, could also provide active aid.*
In Hoorn in 1675, the fire brigade’s warning system was employed. The city
burgomaster sounded the trumpet. Six neighbourhoods came to the dike led by
their fire brigade commanders. These volunteers worked without payment, but
the city provided basic sustenance of bread, cheese and beer. Labour was required
to reinforce weak spots along the sea dikes and to raise the height of the dikes.
Labour was also needed to guard the scarce dike materials (sails, wood, sand,
seaweed and straw) against theft. In 1825 and 1916, military forces stationed in
Amsterdam were responsible for guarding both the dikes and the properties left
behind by refugees, using boats to survey the submerged. Cities also provided
materials for dike repairs and boats for the transportation of such materials; public
authorities occasionally seized ships in the harbour for this purpose.

Cities did, of course, suffer to some degree from the effects of flooding. In the
major towns of Hoorn, Fnkhuizen and Medemblik in 1675, and in Purmerend
in 1916, for instance, the streets were inundated, but not by more than a few
centimetres above the threshold of the entrance doors.”” Gardens in and around
the city were sometimes also destroyed. Urban trees died too, particularly if salt
water remained present for a long time. Buildings were damaged and some even
disappeared into the dike as part of strengthening operations. When emergency
conditions demanded reinforcement of a dike, buildings close to or on the dike
could be buried under the sand.

Essentially, though, the cities were preserved and thus became vital to coping
with the consequences of flooding in adjacent rural areas. In addition, the city
often functioned as the centre of relief organization. For the city and its immediate
surroundings, the city government was an important institution. However other
institutions also had offices or even headquarters in the city, the most important
being the Regional Water Authorities who maintained the dikes at the regional
Jevel. During floods the Water Authorities had to prevent (further) breaches of
the dikes. After the floods, they were responsible for carrying out dike repairs as
soon as possible, as every delay led to larger breaches and increased the problems

(and costs) of closing the dikes again.” The offices of Regional Water Authorities
were large and prestigious buildings, often lavishly decorated, as the offices in the
cities of Edam, Leiden, Rotterdam and Delft demonstrate.

Provincial Councils (‘Gecommiteeerde Raden’) also had their offices in the

cities; this came in handy in 1675 when the Provincial Council of North Holland’s

headquarters, in the city of Hoorn, was very close to the major dike breach. A
Provincial Council, however, was not something peculiar to one city. In fact, in
the Republic, such councils consisted of representatives from a range of towns.
Thus the Provincial Council of North Holland was a meeting place for the cities
of North Holland, including both cities in distress, such as Hoorn, Enkhuizen
and Medemblik, and cities not hit by the water, such as Alkmaar. One of the
reasons for cooperation between the traditionally competitive cities was to ensure
the closure of the inner dikes, so that water did not penetrate further inland and
demolish the water infrastructure, which formed part of their trade infrastructure,

FIGURE 9.2. Traditional
boat house of a farm
situated on the Old
Rhine in Holland,
bottom right-hand
corner.
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a‘nfi included waterways, dams and land roads, often situated on dikes.” F

cities on the coastal plain, the need to preserve agricultural land was less ;1r C?li
because they depended on trade, partially based on local output, but for a great
share also based on re-exporting imported goods. For instance, by the fourtegenth
century, cattle raising had already replaced grain growing, forcing cities to become
dependent on grain imports from France and the Baltic countries, which we

exported to Scandinavia.*® Cities were of course also interested in p’reservin d:z
land ?nd protecting agriculture since many of their citizens and institutions ov%ned
land in the countryside, but this was an interest for the long-term. The immediate

priority was trade. At the risk of simplifying the complexity of the early modern
economy, trade was the precondition for agriculture.”

Water transportation and evacuation

Transportation by water was the normal mode in the Netherlands’ amphibio

culture. The land was riddled with waterways such as rivers, canals ditEhes arl:ci
lakes. Most freight was transported by ship, whether sailing ship ’rowin boat
ora ban towed by horses or men. In the amphibious culture tljle farmg:r wzs
also | sh.lppcr. He had to take his dairy products to the city m’arket and return
with grain, cloth and other useful products procured there. Every farm owned
some kind of boat (Fig. 9.2). Boats were kept in boat houses, which consisted
of small roofs, thatched with reeds, standing on piles. These ’VVCI‘C very similar
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the one that has been reconstructed in front of the Wren
Building, the visitor centre of Wicken Fen, Cambridgeshire (Fig. 9.3).’ In

in appearance to

the landscape of the twenty-first century, one can identify the mini-harbours

situated next to farms as the relics of this amphibious culture, connfécting farms
to the main water route. And as farms are being bought up by city c'lwellers,
their new owners, consciously or not, reinvent this tradition by building boat
houses to house their yachts next to their countryside dwelling. .
Many urban residents were merchants. And since merchants.werehsmppers’,f
many kept boats moored at their city houses. The bo.at symb.ohzes the 'easefo
movement over water in the amphibious culture. It is t.he. vital condltxczln oCrl
amphibious behaviour, moving quickly and securely w1tbm the wetland an
between wet and dry parts of the landscape. Transportation by water becarge
even more important when large stretches of land were turned into water }i
flooding. The evacuation of catdle both by land and water deserves specia
attention. Although transportation and rescue of humans is, of course, a matter

of high importance, from the standpoint of the Jong-term sustainability of an
ood-prone country, the evacuation of cattle was also

amphibious culture in a f \ i
a high priority, since livestock represented a valuable, perhaps even the mos

important, capital good and investment in an agrarian econor'ny.33 Indthe lovv(;L
lying territories of the Netherlands, keeping cattle, both for dairy products an
for meat, was a major occupation. o husch
A common practice was to store flood-threatened cattle in the chu d‘
Churches were usually built on a large house mound, -2 m above the alrea 3};
elevated city level, so they could serve effectively as refuges in times of emergency.

FIGURE 9.3. Traditional

boat house, Wicken

Fen, reconstruction 2Ist

century.

P.J. E. M, VAN DAM

FIGURE 9.4. Evacuated
cattle in the Qostzijder
Church of Qostzaan

PAINTING BY JAMES DE RIJK,
1830 (PHOTOGRAPH: W, L.
' DORENBOS)

during the flood of 182s.
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In Waterland, some churches were built explicitly as refuge churches, among
them the famously very large church of Edam dating from 1622.% Often the cattle
had to share a church with humans, and in one particular instance the church
at Qostzaan became so crowded that the church windows had to be broken to
get sufficient air inside for the bodies of all the creatures sheltering there (Fig.
9.4).>* During the flood of 1825, the church of Edam contained 500 cows, while
Monnickendam’s housed more than three times that number (1700).

Having a refuge for cattle is one thing; moving the livestock there is another
matter. The majority of the cattle were probably driven to the higher places, simply
walking from the low-lying stables to the dikes and then on to the village, as the
more detailed accounts for the nineteenth century and later report. Since most
of the looding occurred during winter storms (November-February), collecting
the cattle in time was facilitated by the fact that the cows were usually sheltering
in byres instead of being dispersed over the meadows. Both textual and pictorial
evidence indicate that cattle were also transported by water, both during floods
and at other times. Cows in boats, and often in rather small boats, are a famous
motif in seventeenth-century landscape paintings. This practice continued into the
twenticth century as the classic film De Fanfare (1958), by Oscar-winning director
Bert Haanstra, vividly demonstrated. Dutch cattle used to be much sportier than
their ‘industrialized’ contemporary successors, jumping with alacrity into and out
of flat, but wobbly, boats covered with hay to mimic pastureland.

After the first emergency measures were enacted, such as placing cows in
churches, cows were removed to places outside the disaster zone. In 1675, in West-
Frysia, where peasants had ample time to act, cattle were simply transferred to the
unaffected pastures of more distant villages. By 1916, means of communication
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and transportation had improved so much that the movement of 1cat(tlle ll)lecanrie
the object of large scale planning. In the village of Broek in Waterland, a cat;1 e
were driven to the church square since there were too many to fit into t E
church. They were then transported to Amsterdam to make space in tl'le ;hul.c 1
for human sefugees. In Amsterdam, the cattle were concentrated in in ?stri
buildings along the IJ and in the soccer stadium in the south of the city. n the
city, shortage of manpower to milk the cows and lack of fodder fwe}tlre C?‘erlous
problems. Subsequently cattle were moved to other places south of t ¢ Lsa;fr
area, in Zuid-Holland; the national railways offered free trgnspoitauokrll'.1 he
farmers formed special committees to ensure the return of their catt f:,3 8w ile the
government issued a special licence to slaughter and export the meat. . )
How the inhabitants of flood-prone regions dealt with concentrations o
cattle in earlier centuries is an important question for further rese:.11r'ch. Perhaps a
substantial amount of hay was available locally, since hay was traditionally stored
in the loft of the farms, where it was secure from water damage. Other methods
of rescue were also developed, depending upon both water transport and. far}rln
adaptations. In the eighteenth century, the frequency of floods lnCI‘C:&SCd in the
civer area for a number of reasons, including weather changes and 1'nadequatc
human-induced changes to the river.? Both farms and stables were situated on
clevations. The so-called flood shed (‘vloedschuur’) stood on top of 2 mound or
was surrounded by (buried into) a mound on three sides. The mound served. as
a wide ramp leading up to the upper floor, where the cattle were béused c?urmg
the flood. The roof of the farm contained a special small d(?or, giving residents
camping on the upper floor access to their rowing boat, Wh(l)Ch would transport
them to the flood shed so that they could tend the cattle.* 1
An important question for additional research is how successful t?e cattle
rescue operations were. All in all, after the flood of 19¥6, the number of cows 12
Waterland had been halved, causing a great deal of misery among the f:ilrmers.
And yet, in terms of survival and potential for future recovery, this was a
reasonably good outcome, for, unlike tractors, cows reproduce.

Conclusion

My preferred term for the long tradition of cultural adaptations to ﬂcf)ods in
the low-lying Netherlands is an amphibious culture. The landscape eaturels
included a relatively slight difference between sea level and average field level,
and a land structured in compartments divided by interior dikes. Also, many
settlements were situated sufficiently above the field level, both on I'latural and
human-made elevations, ensuring security from flooding when dikes broke.
Cities stood out like islands and were indispensable elements of the dr?f areas.
They provided the reserves for the resumption of the more terres'trlal hf?,
including refuge for victims, provision of labour and materials for dike repair
and the securing of public order. Transport by dikes and waterways made the
rescue of both humans and animals possible.
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During flood disasters, daily life was very much disrupted. Yet people
continued to operate in the half-dry and half-wet environment. As a result,
although many peasants were extremely impoverished, the basic conditions
required for ‘normal’ life were maintained. The model of an amphibious
culture helps us to understand how human vulnerability differed between
groups (cattle raisers and others, for example), according to region (those with

deeper and shallower polders) and also over time (with changes in modes of
transportation).

The world today

From the nineteenth century, this amphibious culture largely disappeared from
the Netherlands. The availability of new technology and materials (concrete
and steel) led to the construction of very strong dikes and dams and special
storm surge barriers, such as the renowned Delta Works (1954-85) in the
southwest and the Closure Dam (1932) in the north. As these new protective
infrastructures were installed and were found to be effective, the perception of
flooding risk changed considerably.

It became normal to extend cities into the low-lying areas, in river beds and at
the bottom of drained lakes and other polders, an important example being the
construction of Schiphol Airport at Amsterdam, situated in the drained Harlam
Lake, at 4 m below sea level. Highways were built in the polders and boats were
replaced by cars. In cities, waterways were neglected and superseded by low-
lying streets. In short, large areas of swamp were sealed over by buildings and
asphalt. Consequently, for flooding to occur, a storm surge is no longer required.
A long period of rain is sufficient for the soil to become unable to absorb the
water and for the capacity of the drainage system to become insufficient. River
flooding has also become a concern once again, as evidenced by the large river
floods of the 1990s, and is related to changes in weather and in the landscape
and drainage systems in central Europe.

Since the Dutch live mainly on low-lying lands, the costs of potential floods
from the sea and the rivers have risen enormously. For that reason, the potential
rise of sea level as a result of climate change has promoted a good deal of
government action. The National Ministry of Water Management has started
a huge operation to reinforce the coastline with underwater sand supplements.
Big dredging ships suck up sand in the North Sea and spit it out at the coastline,
underwater, so that the natural forces of wind and water raise it up and unload it
upon the beach. The wind then picks up the sand and deposits it on coastal sand
dunes, thus reinforcing this natural defence line. At seaside villages, vulnerable
(low) parts of the coastal dunes are reinforced by dikes disguised as dunes, with
a sand cover and adequate vegetation, so that tourists are not displeased.

Until recently, the main continuity with the age of the amphibious culture
seemed to be the use of compartmentalization. For instance, one of the future
visions of the government is to introduce the concept of compartmentalized
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dike rings.* Some territories will have a higher security than otherﬁs, and the
ones with the lower security, whose dikes will break more often, will serve as
additional flood plains (water reservoirs) in times of flooding.

However, in a recent television documentary, the newest ideas on governm‘ent
flood management were presented.® Curiously, policy scientists state that during
a flood the government will have very little or no means to exert any control
at all, because, due to the destruction of the electricity network, all means. of
communication will be disrupted, whether digital, radio or telephone. Evacuation
by air or over land will be insufficient, because airfields will be flooded and roads
totally congested, bringing all traffic to a standstill. Bas Kolen proposes a new
government policy, ‘vertical evacuation’, advising all people to flee to tbe hlg.her
storeys of buildings and to remain there. In my view, this represents a reinvention
of one of the traditional coping mechanisms: living on elevations.*! .

In other parts of the world, particularly in river deltas, this transition friom
a more to a less amphibious culture has also taken place. Thailand provides
a prime example. In Bangkok, a transition from water—base('i transport to
land-based transport occurred in the twentieth century, and involved high-
wheeled large cars, capable of driving on modestly flooded roads: However. the
governors of this city realize that this is not the ultimate solution, especlla.dly
since floods are increasing in frequency, due to weather changes and rising
sea levels.# Water historians would do well to advise governments all over the
globe to also reinvent the third coping mechanism described .in this afticlc.i:
water transportation. In the city of Rotterdam, the newest tourist attraction is
a sightseeing tour by a coach which doubles as boat on the river Rhl.ne ff)r part
of itts tour. Learning to ‘live with the water’, rather than fighting against it, may
be the most relevant and urgent message for today’s decision-makers based on
the historical study of former amphibious cultures.
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