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General experience, notably in North America, indicates that floods tend to be thought
about, responded to and planning for far too narrowly.  Since at least the 1930’s
concerned professionals, decision-makers and the media have stressed the idea of floods
as hazards or extreme geophysical events – acts of God – which are difficult to predict
and manage or control.  In this context considerable stress has been placed on prediction
and on structural, engineering and emergency responses and these have become more
effective, leading to a reduction in human deaths due to floods in for example, the United
States.  On the other hand flood costs have risen partly because structural measures and
insurance have increased the tendency to encroach on now seemingly protected flood
prone areas.  This tendency has been mitigated to some degree by increased use of
floodplain zoning and land use regulation, flood-proofing and behavioural modification
approaches.  In terms of prospects for the future, considerable promise seen to lie in a
broad human ecological approach.  On the one hand this involves recognizing that
floodplains serve numerous hitherto insufficiently recognized wildlife and other natural
functions which contribute to environmental health, economy and general quality of life.
This recognition is leading to some curtailment of engineering and other attempts to
control floods in highly susceptible areas, such as the Mississippi after the 1993 floods.
The human ecological approach also involves greater recognition of the human
dimensions of floods.  These dimensions can be highlighted through a life cycle approach
to floods which involves seeing them as part of an expectable series or general pattern of
short to long term natural changes, typical of a place, and to which humans must
constantly adapt.  The human dimensions approach also has to do with developing
research, education and communication systems that will build a broader understanding
of floods in the minds of professionals, decision-makers and citizens.  This effort is being
enhanced at present by emerging research and information on the neglected
psychological and social effects of floods on people.  The effort also is being enhanced
by increased civic awareness and understanding of global climate change and associated
flood and other hazards.  This is discussed with special reference to experience in the
Great Lakes region of North America.
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Whether their interest is in emergency measures or some other response, a broad
perspective is useful for all who are concerned about floods or other hazards.  Without a
broad perspective it is possible to place excessive stress on one’s own interest or
approach and not have the general understanding that is ultimately essential to making
effective, efficient, and equitable choices about public policy and practice.  Without a
broad understanding it is also not possible to have a full appreciation of the research
opportunities and needs in the field.

To achieve a sound general understanding of floods and other hazards is, however, a
challenging and exceedingly difficult task.  Establishing that this is so requires an
individual only to reflect on the various engineering, behavioural, economic, geographic,
historic, and policy aspects of these phenomena.  Understanding floods and other hazards
in North America or Europe is different than in Africa, China, or other parts of the world
if only because of differences in the culture, environment, and overall history of these
areas.  In this context this paper attempts to develop a broad perspective of floods in
North America and to a lesser extent in Europe.

The idea of a broad perspective refers to an effort to think in wide and evolutionary terms
about the concepts, policies, practices, and fields of science or ways of knowing that have
been used and emphasized in responding to floods.  Much of the information in this paper
arises from the thought and work put into the organization of a workshop on comparative
experience with floods in North America and Europe.  This workshop was held in
Krakow, Poland, and was stimulated by major floods which occurred in these two areas
in the 1990’s, for example, in the Mississippi Valley and the Oder, Vistula, and other
central European rivers. (Nelson et al., 1999)

The workshop was a scientific and a civic event attended by about fifty people from an
array of different scientific, professional, governmental, and private organizations, many
of whom gave presentations on their experiences.  Some of the papers have been
published in two issues of the journal y V�X W Z ^�V�zLY V�\ [ .  The majority were published in one
issue, (Nelson et al., 1999), with three others published in a subsequent issue (Nelson,
2000).  The information in these and related papers and reports could be organized for
discussion in a number of different ways.  They do, however, collectively reflect much of
the general history of human responses to floods in North America and can be used to
underpin a general historical perspective on the history of flood response, notably since
about the 1930’s.
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In the early 19th century the major approaches seem to have been two fold.  One major
response could be described as indigenous or contextual.  The basic adaptation here was
to adjust activities and behaviours to the anticipated occurrence of floods and their
effects.  The author observed such adjustments in the late 1960’s in the western Canadian
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prairies.  One was the occupancy of many river floodplains only seasonally for specific
purposes such as agriculture.  Another was the removal of belongings and the
abandonment of the first floor of houses in the spring at the usual time of flooding, the
vacated spaces being cleaned and re-occupied after inundation.

The second, and increasingly predominant approach, because of the support of
governments, was the use of dams, breakwaters, levees, and other structural or
engineering approaches to floods.  The outstanding historical study of the great 1927
Mississippi flood by John Barry (1998) provides excellent insights into the nature of the
engineering response.  In the case of the Mississippi, two engineering approaches and
related scientific underpinnings were stressed and eventually came into conflict.  Both
approaches were ultimately based on the idea that floods could be controlled and
prevented.  The first approach was built on the idea that if the Mississippi were
completely confined between embankments or levees throughout its middle and lower
course that it would erode and lower its bed and not be likely to flood.  The second
approach combined this notion with the idea that distributor streams had to be open to
spread the force of the high waters so that flooding would occur.

The conflict between these approaches and ideas was intense and protracted in the early
part of the 20th century, with the first approach on confinement of the Mississippi to a
controlled channel carrying the day.  The confinement policy was continued up to 1927
when protracted flooding led to the decision to prevent major damage to New Orleans by
deliberately breeching the levees and allowing the river to flood.  One result was major
damages in farmlands along the lower river.  This and related effects of the flood control
policies had many repercussions, one being some tendency to adopt a broader approach
to flood response, although the strong interest in structural or engineering responses
remained for a long time, and persists in numerous area to this day.
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One aftermath of the 1927 Mississippi and other early to mid 20th century floods in the
U.S. – and elsewhere – was a growing interest in non-structural, behavioural or land use
planning responses.  A leading advocate of this approach was Gilbert White, a
geographer, who worked with many colleagues and graduate students on what was
termed a human ecological approach to floods.

The general characteristics of the human ecological approach are shown in Table 1.
Three general categories of responses are presented in this model.  People can adjust
technologically to hazards, adjust behaviourally to hazards, and adjust to losses.  This
approach has been criticized as basically still instrumental and as not really reflective of
or applicable to responses in cultural contexts other than North America or Europe.
Nevertheless, the approach has great advantages in that it provides for a much broader
view of all the elements and responses that should be considered in planning, managing,
and making decision about floods.  The model moves far beyond an engineering
approach to open up flood understanding and response in terms of its economic, social,
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psychological, institutional, and other dimensions.  For these reasons the human
ecological approach has had a significant impact on flood policy and practice in the U.S.,
Canada, and elsewhere.  It has led to greater emphasis on preventing encroachment on
floodplains and on flood proofing, flood insurance, flood warnings, and emergency
measures.  However, this approach and the continued emphasis on structural adjustments
by many government agencies, has not reduced economic losses from flood prone areas
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especially those with high investment, resource, or other characteristics which continue to
attract development.

Indeed, according to Hunt,

� ��� YF� ^�[ \ [L^ _0[ \ Z ��� \ ��Z b�d�b ���RZ ^�b�� � Y [h\ ^�_�d ^�^��a��b�zcb ��YFZ Y ����� \ W ^�VlW Vl\ � YlUn� ��� � b�X Y
� Y Y VBY V�^�Z zL^���[aW V � ^�\ � Y � ^�V�^�zLW ��b�V��:Y V�X W Z ^�V�zLY V�\ b�dL\ Y Z zc[ ����X Y Z�\ � YL�Rb�[ \����
]�Y b�Z [ �h\ � Y�_�Y ��Y Z b�d2��^�X Y Z V�zLY V�\ � b�[�[ �nY V�\cV�Y b�Z d ]�UR��������� � W d d W ^�V7W VF_�Y ��Y Z b�dF\ b��
Z Y X Y V���YL�RZ Y �Rb�Z W V �(_�^�Zab�V��BZ Y � ^�X Y Z W V �(_�Z ^�z V�b�\ ��Z b�dc��W [ b�[ \ Y Z [ �¡��X Y Zl\ � Yl[ b�zLY
�nY Z W ^��(^ _0\ W zLY �s\ � YaUn� ����¢2Z zR]¤£n^�Z �R[c^ _ y V ��W V�Y Y Z [�[ �nY V�\�zL^�Z YF\ � b�V*UR������� � W d d W ^�V\ ^ � ��W d �¥b�V��¥^ �nY Z b�\ Y(_�d ^�^���� ^�V�\ Z ^�dL�RZ ^ ¦�Y � \ [�§�¨ V¤_�b�� \ �l\ � Y+W V�� Z Y b�[ Y [-W V¡Un� ���
��^�X Y Z V�zLY V�\�Y � �nY V���W \ ��Z Y [�^�VR_�d ^�^��0� ^�V�\ Z ^�d�[ \ Z ��� \ ��Z Y [ � Y \ ©2Y Y V�� ª�«�¬Lb�V���� ª���0©nb�[
����«��nY Z � Y V�\�W VhZ Y b�d���^�d d b�Z [ � � ��\�©nb�[n[ ��Z �Rb�[ [ Y � � ]a\ � Y2Z W [ Y�W V�_�d ^�^��h��b�zcb ��Y [ ��© � W � �
W V�� Z Y b�[ Y �F��¬ R�nY Z � Y V�\�W VhZ Y b�d���^�d d b�Z [ � Y \ ©2Y Y V(� ª���¬�b�V��(� ����®

 (Hunt, 1999, 99).

An Environmental Perspective on Floods

In this context flood policy and practice in North America and Europe are taking on a
much wider environmental perspective.  This is characterized by a much greater interest
in and awareness of the environment in which flooding and its effects take place.
Environment is used here in the sense of both the human and the natural environment.

Some of the most interesting developments on the human dimensions side seen to be
coming forward in Europe.  In a paper in the special flood issue of y V�X W Z ^�V�zLY V�\ [  Edmund
Penning-Powell (1999) provides insights into the nature and potential of this approach.
He reports on some of the results for the EURO flood project which involved researchers
from seven countries.  Information is provided on attempts to assess and model the flood
vulnerability of households (Figure 1).  He also reports on: assessing the “social” and
intangible effects of flooding; on modeling of flood safety standards notably from an
economic standpoint; on the cumulative cost of dike raising in the Netherlands for
different climate change scenarios; and on flood forecasting, warning, and response
effectiveness based on a policy comparison across five European countries (see Table 2
for the criteria applied).
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Some of the salient characteristics of a natural or ecological approach are presented in the
y V�X W Z ^�V�zLY V�\ [  special issue on floods, in a paper by Constance Hunt, the Director of the
World Wildlife Fund U.S. Freshwater Ecosystem Conservation Program (1999).  She
explicitly recognizes many of the destructive effects on the natural environment that are
associated with structural and non-structural approaches to floods and indicates that 

¢
� ©�Y V�\ ]�¯ °�W Z [ \�£nY V�\ ��Z ]0¢����RZ ^�b�� � \ ^c±*b�V�b ��W V �(°�d ^�^���[

 should adopt measures that reduce
or minimize these effects.  She points out that dam constructions, for example, can
severely alter riverine environments and aquatic life in several ways.

� °�W Z [ \ �n\ � Yn� � ]�[ W � b�d�[ \ Z ��� \ ��Z YF^ _�\ � Yhb�²���b�\ W �FY V�X W Z ^�V�zLY V�\�� �R[ \ Z Y b�z³^ _a\ � Yh��b�z¥W [
� � b�V ��Y ��_�Z ^�z´\ � b�\�^ _hb0Z W X Y Zc\ ^(\ � b�\�^ _Fb�V0Y � ^�[ ]�[ \ Y z+W V�\ Y Z zLY ��W b�\ Y � Y \ ©2Y Y V0b0Z W X Y Z
b�V��-b?d b�µ Y �@��Y � ^�V����Lb�²���b�\ W � � b � W \ b�\L��^ ©nV�[ \ Z Y b�z8^ _?\ � YB��b�z8W [*Y � ^�d ^ ��W � b�d d ]
[ Y �Rb�Z b�\ Y ��_�Z ^�z4\ � Y � b � W \ b�\F� �R[ \ Z Y b�z4^ _´\ � Y7��b�z��a� b���[ W V �¥��W [ Z � ��\ W ^�V¥\ ^(_�W [ �
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zLW ��Z b�\ W ^�VF�Rb�\ \ Y Z V�[Fb�V��B\ ^*\ � Ya��^ ©nV�[ \ Z Y b�z \ Z b�V�[ �n^�Z \2^ _l[ Y ��W zLY V�\�b�V��*V���\ Z W Y V�\ [ �
��� W Z ����\ � Y�� ^�V�[ \ Z ��� \ W ^�VF^ _LbLZ Y [ Y Z X ^�W Z�� Z Y b�\ Y [nb � b�Z Z W Y Z2\ ^�_�W [ � \ � b�\ � b�X YcY X ^�d X Y �(\ ^
V�b�X W ��b�\ YB\ � Z ^�� � � Z W X Y ZlY � ^�[ ]�[ \ Y zc[ � ��� Y¤Z Y [ Y Z X ^�W Zl� b�V��RZ Y X Y V�\�_�W [ � zLW ��Z b�\ W ^�V
� Y \ ©2Y Y V0\ Z W � ��\ b�Z W Y [�� �R[ \ Z Y b�z-^ _F\ � Y���b�z7b�V��hW V � W � W \ _�W [ � zLW ��Z b�\ W ^�VF��^ ©nV�[ \ Z Y b�z-b�[
bhZ Y [ ��d \ ®

 (Hunt, 1999, 100).

The construction and operation of dams and other structure can also severely disrupt
aquatic ecology by changing the flow characteristics of the river.

� ��� YcY � ^�d ^ � ]a^ _hZ W X Y Z�[ ]�[ \ Y zc[2W [���Y �nY V���Y V�\�^�VFbs_�d ^ ©BZ Y ��W zLYh\ � b�\�W [�� � b�Z b�� \ Y Z W ¶ Y �
� ]*blV���z � Y ZF^ _lX b�Z W b � d Y [h[ ��� � b�[0\ � Y0zcb ��V�W \ ����Ya^ _���W [ � � b�Z ��Y ��\ � YR_�Z Y ²���Y V�� ]:^ _
^�� � ��Z Z Y V�� Y³^ _ � W � � b�V���d ^�©4��W [ � � b�Z ��Y [ �:\ � Y³����Z b�\ W ^�V ^ _B_�d ^�©n[´^ _�X b�Z W ^���[
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zcb ��V�W \ ����Y [ �R\ � YF\ W zLW V ��^�Zs�RZ Y ��W � \ b � W d W \ ]l^ _�_�d ^�©n[c^ _0b0��Y _�W V�Y �azcb ��V�W \ ����Y �sb�V��l\ � Y
Z b�\ Y:^ _-� � b�V ��Y:^�Zc_�d b�[ � W V�Y [ [�§�±*b�V ]³Z W X Y Z W V�Y:[ ��Y � W Y [*��Y �nY V��´^�V+b�V+b�Z Z b ]¥^ _
��W _ _�Y Z Y V�\ � b � W \ b�\R\ ] �nY [F\ � b�\�b�Z Y0Z Y ����d b�Z d ]*Z Y � Z Y b�\ Y �lb�V�� � ]*Z W X Y Zh� ]�V�b�zLW � [ � ��� Y
zcb ��V�W \ ����Yhb�V���_�Z Y ²���Y V�� ]*^ _ � W � � b�V��ld ^ ©(_�d ^�©n[LZ Y ����d b�\ YFzcb�V ]F�RZ ^�� Y [ [ Y [�§�·FW � �
_�d ^ ©�[�b�d [ ^(� d Y b�V([ Y ��W zLY V�\ [c^���\s^ _L��Z b�X Y d � Y ��[ ��� Z Y b�\ W V ��[ �Rb�©nV�W V � � b � W \ b�\ ¸nW z��n^�Z \
©2^�^�� ]¹��Y � Z W [?\ ^�\ � Y+[ \ Z Y b�zh¸*b�V��¹W V���V���b�\ Ya_�d ^�^�� �nd b�W V���Y �RZ Y [ [ W ^�V�[ �¤� Z Y b�\ W V �
V���Z [ Y Z ] � b � W \ b�\ _�^�Zs_�W [ � �7ºR^ ©�_�d ^�©n[��RZ ^�X W ��Ya^ ���n^�Z \ ��V�W \ W Y [�_�^�ZFZ Y � ^�d ^�V�W ¶ b�\ W ^�V*^ _
_�d ^�^�� �nd b�W V�b�Z Y b�[�_�^�ZhZ W �Rb�Z W b�VF�nd b�V�\n[ �nY � W Y [Fb�V��*W [ ^�d b�\ Yc]�^���V �L_�W [ � W V�_�d ^�^�� �Rd b�W V
©2Y \ d b�V���[�_�Z ^�z�zcb�W V�[ \ Z Y b�z-�RZ Y ��b�\ ^�Z [ � ��� Y�\ W zLW V �*b�V��*����Z b�\ W ^�VB^ _2_�d ^�^��*Y X Y V�\ [
Y ��Y Z \:[ Y d Y � \ W X Y?�RZ Y [ [ ��Z Y�^�V@Z W X Y Z W V�Y�Y V�X W Z ^�V�zLY V�\ [ �7b�V��8zcb�V ]»[ �nY � W Y [�b�Z Y
[ �nY � W _�W � b�d d ]*b���b ��\ Y �*\ ^c�RZ ^�d ^�V ��Y �lb�V��2_�Z Y ²���Y V�\ _�d ^�^���W V ��� ��� Y0V�b�\ ��Z b�d�\ W zLW V �B^ _
� W � � ^�Z�d ^�©¤[ \ Z Y b�z0_�d ^�©n[�b�d [ ^n�RZ ^�X W ��Y [2Y V�X W Z ^�V�zLY V�\ b�d�� ��Y [�_�^�Z2W V�W \ W b�\ W V �(d W _�Y ¯ � ]�� d Y
\ Z b�V�[ W \ W ^�V�[¥[ ��� � b�[¥[ �Rb�©�V�W V ���-Y ��� � b�\ � � W V ���7Z Y b�Z W V ���7zL^�X Y zLY V�\7^�V�\ ^8\ � Y
_�d ^�^�� �nd b�W V�_�^�Z _�Y Y ��W V �(^�ZRZ Y �RZ ^������ \ W ^�V���b�V��F� �R[ \ Z Y b�z2¼ ��^�©nV�[ \ Z Y b�z7zLW ��Z b�\ W ^�V�[ �
ºRY X Y Y [2��W [ Z � ��\�b�²���b�\ W �LY � ^�d ^ � ] � ]a[ Y �Rb�Z b�\ W V �l\ � YLZ W X Y Z�_�Z ^�z´W \ [�_�d ^�^�� �nd b�W V��(½�W X Y Z
b�V���_�d ^�^�� �nd b�W V*Y � ^�d ^ ��W � b�d _���V�� \ W ^�V�[Fb�Z YaW V�\ Y Z ��Y �nY V���Y V�\R¾:\ � Y(Z W X Y Zs_�Y Z \ W d W ¶ Y [(\ � Y
_�d ^�^�� �nd b�W V � ](��Y �n^�[ W \ W V �([ W d \�^�V0W \�����Z W V �R_�d ^�^��0Y X Y V�\ [�b�V��(\ � Y�_�d ^�^�� �nd b�W VFY V � b�V�� Y [
\ � Y:Z W X Y Z � ]:�RZ ^������ W V �³Z W �Rb�Z W b�V´X Y ��Y \ b�\ W ^�V´^�V³\ � Yh_�Y Z \ W d Y:[ W d \ � ��� Y:Z W �Rb�Z W b�V
X Y ��Y \ b�\ W ^�VL�RZ ^�X W ��Y [Lb�[ ^���Z � Y0^ _�Y V�Y Z � ]B\ ^l\ � YFZ W X Y Z �n� Z Y b�\ Y [�_�W [ ��� b � W \ b�\R\ � Z ^�� � �
\ � Yh��Y �n^�[ W \ W ^�V�^ _0©�^�^�� ]l��Y � Z W [ ��b�V��a[ � b���Y [F\ � YF[ \ Z Y b�z�\ ^azcb�W V�\ b�W Vl\ Y z��nY Z b�\ ��Z Y [
[ ��W \ b � d Y�_�^�ZLb�²���b�\ W �(d W _�Y �B°�W [ � _�Z Y ²���Y V�\ d ]B��[ Y(W V���V���b�\ Y �2_�d ^�^�� �nd b�W V�[hb�[ � Z Y Y ��W V �
b�V��0V���Z [ Y Z ] � b � W \ b�\ �B` � Y V�_�d ^�^���[2Z Y � Y ��Y �szL^�W [ \�[ ^�W d�� ^�V���W \ W ^�V�[�^�V�\ � Y�_�d ^�^�� �nd b�W V
b�d d ^�©´\ � Yh��Y V�Y Z b�\ W ^�V¤^ _ � Y Z � b�� Y ^���[FX Y ��Y \ b�\ W ^�V*\ � b�\��RZ ^�X W ��Y [s_�^�^���_�^�Zh©nb�\ Y Z _�^�©�d
b�V��:[ � ^�Z Y � W Z ��[ � ��� Y¤d ^�[ [�^ _:� � b�V�V�Y d ¯ _�d ^�^�� �nd b�W V � b � W \ b�\�b�V��-\ � Y¤��W [ Z � ��\ W ^�V-^ _
�nY Z W ^���W �LZ W X Y Z ¯ _�d ^�^�� �nd b�W Va� ^�V�V�Y � \ W ^�V�[c� b�V�\ Z W ����Y ZL\ � YL��Y � d W V�Yh^ _ � ^�\ � b�²���b�\ W �hb�V��
\ Y Z Z Y [ \ Z W b�d � W ^���W X Y Z [ W \ ]�§*®

(Hunt, 1999, 100-101).

Hunt also notes that in addition to increasing use of non-structural measures such as land
use regulation, flood-proofing, and insurance, more stress is being placed on relocation of
towns and facilities away from the floodplains.  The first relocation of an entire town in
the U.S. took place in the mid-1970’s.  After several costly floods in the 20th century,
Soldier’s Grove on the Kickapoo River in Wisconsin rejected a $3.5 million dam and
levee construction response, and asked for relocation assistance.  The reasons included
environmental opposition to the dam, uncertainty about the reliability of the levee, and
the costs of construction and maintenance of the levee, “which exceeded the value of the
property on the floodplain and the town’s entire annual tax collection, respectively”
(Hunt, 1999, 102).

The relocation response has gathered momentum following the great Mississippi floods
of 1993. Prior to this, federal disaster assistance programs emphasized, “putting the
landscape together the way it was before the flood”.  As a result of the 1993 flooding,
victims pressed for more flexible assistance programs to relocate their homes and
businesses outside the floodplain.  “A number of federal agencies co-operated and about
twenty percent of the structures damaged during the floods were removed form the
floodplain, including the majority of several small towns” (Hunt, 1999, 103)
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According to Hunt, the emerging approach now in the U.S. is “to combine small scale
structural and non-structural measures with restoration of the hydrologic features of the
river channel, catchment, and floodplain” (Hunt, 1999, 103).  A central goal is to
reconnect the river channel with the floodplain.  Flood-prone property is removed and
restoration of vegetation and natural ecosystems undertaken with a number of objectives
in mind.  These include direct reduction of flood damages to property; a larger floodplain
to accommodate the river; lowering flood stages and damages; slowing of flood flows by
natural vegetation; filtering of pollutants and improvements in water quality; and
restoration of wetlands, wildlife habitats; biodiversity, recreational, and other benefits.
Hunt provides a number of examples of hydrologic restoration and the blend of structural,
non-structural and hydrologic or ecological approaches in several areas in the U.S. (Hunt,
1999, 106-107).

� ¨ V�\ � Yh� b�[ Yh^ _LÃ�b �Rb��R£Rb�d W _�^�Z V�W b��s[ � YL��Z b�©n[�b�\ \ Y V�\ W ^�V�\ ^�\ � YFW V�� ^�Z �n^�Z b�\ W ^�V�^ _a\ � Y
� ^�V�� Y ��\h^ _:b���b ��\ W X Y*zcb�V�b ��Y zLY V�\ �Lb�V-b ���RZ ^�b�� � © � W � � W [¤[ Y Y V?b�[F�Rb�Z \ W � ��d b�Z d ]
X b�d ��b � d Y(© � Y Z Ya^���\ � ^�zLY [Fb�Z Y(��W _ _�W � ��d \2\ ^L�RZ Y ��W � \nb�V��¤zcb ] � Ya� ^�V�\ Z ^�X Y Z [ W b�d �+¨ V
b���b ��\ W X Y-zcb�V�b ��Y zLY V�\ �c�RZ ^ ¦�Y � \ [7b�Z Y+X W Y ©2Y � � b�[7b¥[ Y ²���Y V�� Y+^ _³Y � �nY Z W zLY V�\ b�d
��Y [ W ��V�[hb�V��*\ � Y0Z Y [ ��d \ [F^ _lY b�� � Y � �nY Z W zLY V�\ � Y W V �:��[ Y �*W Vlb*d Y b�Z V�W V �(�RZ ^�� Y [ [(\ ^
W z��RZ ^�X YF[ � � [ Y ²���Y V�\���Y [ W ��V�[ ��±B^�V�W \ ^�Z W V ���Rb�[ [ Y [ [ zLY V�\ � _�Y Y � � b�� µ ��b�V���b�� ¦���[ \ zLY V�\ [
b�Z Y0W V�\ Y ��Z b�d��Rb�Z \ [h^ _�\ � YFZ Y [ ^���Z � Y [Lzcb�V�b ��Y zLY V�\��RZ ^�� Y [ [ � ��� ��[ �RW \RW [hX W \ b�d2\ ^l\ � Y
� ^�V�� Y ��\n^ _ab���b ��\ W X Y0zcb�V�b ��Y zLY V�\2\ � b�\RZ Y [ ^���Z � Y(zcb�V�b ��Y Z [Fzcb�W V�\ b�W V�_�d Y ��W � W d W \ ]7\ ^
Z Y [ �n^�V�� \ ^¹� � b�V ��W V �¡Y V�X W Z ^�V�zLY V�\ b�d*� ^�V���W \ W ^�V�[ �¤[ ^�� W b�dB� ^�V���W \ W ^�V�[ �*^ _¹[ ^�� W b�d
�RZ Y _�Y Z Y V�� Y [�W V0\ � Y2[ ]�[ \ Y zL�
��� Y?Ã�b �Rb?�RZ ^ ¦�Y � \¤W V�� ^�Z �n^�Z b�\ Y [´\ � W [+� ^�V�� Y ��\¤W V�W \ [¤�RZ ^ ¦�Y � \¤zL^�V�W \ ^�Z W V �¡b�V��
zcb�W V�\ Y V�b�V�� Yc[ \ Z b�\ Y � ]�� ��� Y�Ã�b �Rb�£n^���V�\ ](°�d ^�^���£n^�V�\ Z ^�dsb�V��¤`cb�\ Y ZL£n^�V�[ Y Z X b�\ W ^�V
ÄFW [ \ Z W � \c©�W d dhY z��nd ^ ]?b7zL^���Y dF\ ^:[ \ W zL��d b�\ Y:\ � Y0�RZ ^ ¦�Y � \ Å [¤Y � �nY � \ Y �l�nY Z _�^�Z zcb�V�� Y
��V���Y Z³^ ��\ W zL��zÆ� ^�V���W \ W ^�V�[ �:W V�� d ����W V �¡[ Y ��W zLY V�\ b�\ W ^�V b�V��¡Y Z ^�[ W ^�V Z b�\ Y [´b�V��
d ^�� b�\ W ^�V�[*b�[*©�Y d d0b�[BX Y ��Y \ b�\ W X Y7Y [ \ b � d W [ � zhY V�\ � ��� Y:zL^���Y d0©�W d d([ Y Z X Y7b�[7\ � Y
[ \ b�V���b�Z �Fb ��b�W V�[ \�©�W \ � \ � Ycd ^�V ��¯ \ Y Z V��nY Z _�^�Z zcb�V�� YL^ _0\ � Y�_�d ^�^��2�RZ ^�\ Y � \ W ^�V0zLY b�[ ��Z Y [
W [�Y X b�d ��b�\ Y ���2¢�� \ ��b�d�� ^�V���W \ W ^ V�[n©�W d d � Y���Y \ Y Z zLW V�Y �(\ � Z ^�� � � \ � Y�b�V�V���b�d�zL^�V�W \ ^�Z W V �
^ _´\ � Y7Z W X Y Z:� Z ^�[ [ ¯ [ Y � \ W ^�V�[Bb�\(���?d ^�� b�\ W ^�V�[ � ��� Y-zcb�W V�\ Y V�b�V�� Yl�RZ ^ ��Z b�z4©�W d d
Z Y [ �n^�V���\ ^a\ � YL��W [ � Z Y �Rb�V�� W Y [ � Y \ ©2Y Y V�\ � YLb�� \ ��b�dR^ �nY Z b�\ W ^�V�^ _a\ � Yn�RZ ^ ¦�Y � \sb�V��l\ � Y
W ��Y b�d�^ �nY Z b�\ W ^�Vhb�[��RZ Y ��W � \ Y � � ]a\ � Y2zL^���Y d � ](W z��nd Y zLY V�\ W V �(zcb�V�b ��Y zLY V�\�zLY b�[ ��Z Y [
\ ^h� ^�Z Z Y � \ �RZ ^ � d Y zc[�®

  (Hunt, 1999, 108-109).

A relatively full treatment of the adaptive management approach is given in Sendzimir et
al (1999).  One of the challenges of this approach is that it can be pursued by managers in
ways that separate them, as experts, from the public.  The tendency to proceed with
decisions without careful consultation with the public has led to some costly decisions in
the past.  This tendency is exacerbated by the crisis atmosphere that often is associated
with flood response.  The U.S. Corps of Engineers, for example, has tended to proceed in
this fashion in the past and has encountered problems and conflicts by not consulting the
public carefully about its costly engineering responses from an early stage.
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In the 1980’s and 1990’s, therefore,� §F\ � Ya£n^�Z �R[ � Y ��b�V*\ ^lW V�X ^�d X Ya\ � Y2�n� � d W �FzL��� � Y b�Z d W Y ZFW Vlzcb�V ]*©nb�\ Y ZFZ Y [ ^���Z � Y
�RZ ^ ¦�Y � \ [�b�V��?\ ^:[ Y Z X Y¤b�[�b0_�b�� W d W \ b�\ ^�Z�b�V����RZ ^�X W ��Y Z¤^ _?\ Y � � V�W � b�dhb�[ [ W [ \ b�V�� Y:\ ^
W V�\ Y Z ��W [ � W �nd W V�b�Z ]´�nd b�V�V�W V �´�RZ ^�� Y [ [ Y [ �7` � W d YB�nd b�V�V�W V �´�RZ ^�� Y [ [ Y [´\ � b�\*W V�X ^�d X Y
Y ��\ Y V�[ W X Y¤�n� � d W �¤�Rb�Z \ W � W �Rb�\ W ^�V�b�Z Y´^ _�\ Y V�d Y V �s\ � W Y Z-b�V���zL^�Z Y´Y � �nY V�[ W X Y³\ � b�V
�nd b�V�V�W V �h�RZ ^�� Y [ [ Y [c��Z W X Y V � ]lba[ W V ��d Yhb ��Y V�� ]���\ � YFb�����W \ W ^�V�b�dn� ^�[ \ [Lzcb ] � YFzL^�Z Y
\ � b�V-� ^�z��nY V�[ b�\ Y �0_�^�Z � ]-b7Z Y ����� \ W ^�V-W Va�n^�d W \ W � b�dcb�V��?d Y ��b�dh^ ���n^�[ W \ W ^�V+\ ^-\ � Y
�RZ ^ ¦�Y � \�����Z W V �+\ � Y¤W z��nd Y zLY V�\ b�\ W ^�Va� � b�[ Y �¹ÇnZ ^ ¦�Y � \czcb�V ��Y Z [�b�d [ ^F_�W V��-\ � b�\h\ � Y
� ^�zczL��V�W \ W Y [+\ � b�\ld W X Y+V�Y b�Z-b�Z W X Y Z � b�X Y´b \ � ^�Z ^�� � � ��V���Y Z [ \ b�V���W V �¡^ _¹\ � Y
� � b�Z b�� \ Y Z W [ \ W � [0^ _*\ � Y(Z W X Y ZF[ ]�[ \ Y zc��b�[F©�Y d d�b�[(\ � Y([ ^�� W b�d2� ^�V�\ Y ��\�W V�\ ^l© � W � � \ � Y
�RZ ^ ¦�Y � \�zL��[ \ _�W \ � ��� Y�W V�� ^�Z �n^�Z b�\ W ^�VF^ _hd ^�� b�d�µ V�^ ©�d Y � �sYc� b�VF��Y � Z Y b�[ YL\ � Yc� ^�[ \ [�b�V��
W V�� Z Y b�[ Y�\ � Y � Y V�Y _�W \ [0^ _h�RZ ^ ¦�Y � \��nd b�V�V�W V ���-Ç�� � d W �c�Rb�Z \ W � W �Rb�\ W ^�V*b�d [ ^���W X Y [0Z W X Y Z
� b�[ W V0� ^�zczL��V�W \ W Y [�bF[ \ b�µ YcW Va\ � Y��RZ ^ ¦�Y � \ ��[ ^(\ � b�\�\ � Y ]ab�Z YczL^�Z YLd W µ Y d ]l\ ^ � Y d �¤©�W \ �
�RZ ^ ¦�Y � \�W z��nd Y zLY V�\ b�\ W ^�Vhb�V��hzcb�W V�\ Y V�b�V�� Y�®

 (Hunt, 1999, 110- 111).

To the foregoing reasons for greater public participation must also be added the need to
work for equity.  This has not been referred to specifically earlier in this paper but most
readers will recognize that many responses to floods and other hazards can result in
decisions that fall unevenly on different people. Some bear a disproportunate share of the
costs, especially the social costs.  Greater public involvement is likely to lead to greater
recognition of these and to more equitable planning.

j t(È É�È rFjlÊnÊ�p�u�qsr�Ë

Such considerations have led to the suggestion that a civic approach is essential in
planning, managing, and making decisions on flood and other hazard responses
(Lawrence and Nelson, 1999).  This suggestion is based largely upon detailed work on
floods in the Great Lakes region of Canada and the U.S. during the last three decades.  In
this context,

� ��� Yl� W X W � [(b ���RZ ^�b�� � b�Z W [ Y [ad b�Z ��Y d ]0_�Z ^�z�Z Y � ^ ��V�W \ W ^�V7^ _:\ � Y¤d W zLW \ b�\ W ^�V�[�^ _:\ � Y
� ^�Z �n^�Z b�\ Y*^�Z�Z b�\ W ^�V�b�dR�nd b�V�V�W V �?zL^���Y d � ��� Y*Z b�\ W ^�V�b�dR�nd b�V�V�W V �?zL^���Y dF^ _�\ Y V-W [
��Z W X Y V � ]?��^�X Y Z V�zLY V�\F^ _ _�W � W b�d [ �8¨ \n�RZ ^�� Y Y ��[BW V+b³\ ^ �R¯ ��^�©nV+zcb�V�V�Y Z �0[ Y Y µ W V �
� ^�V�\ Z ^�dR^ _a\ � Yh[ W \ ��b�\ W ^�V��(±*b�V�b ��Y zLY V�\���^�b�d [cb�V��a^ � ¦�Y � \ W X Y [cb�Z Yh[ Y \ �n��[ ��b�d d ]¤b _�\ Y Z
[ ^�zLY7� ^�V�[ ��d \ b�\ W ^�V+©�W \ � ^�\ � Y ZBb ��Y V�� W Y [Bb�V��´©2W \ � \ � Y��n� � d W � �4½2Y [ �n^�V�[ Y [Bb�Z Y
[ Y d Y � \ Y �L_�Z ^�z¹b*Z b�V ��Y�^ _*\ � Y ^�Z Y \ W � b�d�� � ^�W � Y [ �´½2Y [ �n^�V�[ Y [(b�Z YlW z��nd Y zLY V�\ Y �Bb�V��
zL^�V�W \ ^�Z Y �¥b�V���b�V ]�V�Y � Y [ [ b�Z ]�b���b ��\ b�\ W ^�V�[+\ � Y ^�Z Y \ W � b�d d ]�b�Z Y+zcb���Y � ��� W [?W [
� b�[ W � b�d d ]�\ � Y�b ���RZ ^�b�� � \ � b�\ � b�[ � Y Y V0��[ YLW VF��Y b�d W V �(©�W \ � \ � Y2º�b�µ Y y Z W Ycb�V��aÌ2Z Y b�\º�b�µ Y [s_�d ^�^���[ �:¨ \ � b�[h©�^�Z µ Y �*W z��nY Z _�Y � \ d ]:W VB\ � Y([ Y V�[ Y�\ � b�\n��b�zcb ��Y [(\ ^L�RZ ^ �nY Z \ ]
� ^�V�\ W V���Yc\ ^LZ Y ^�� � ��ZR¾Fb�V��FW V�� Z Y b�[ Y2¾(W Vs_�d ^�^����RZ ^�V�Y�b�Z Y b�[�b�\�bFZ Y d b�\ W X Y d ] � W � � � ^�[ \
\ ^0\ � YcW V���W X W ����b�d [�b�V��F� ^�zczL��V�W \ W Y [2b _ _�Y � \ Y �0b�V��(\ ^F[ ^�� W Y \ ]ab�[2bF© � ^�d Y � ��� YL� W X W � [
b ���RZ ^�b�� � W [BzL^�Z Y-W V�\ Y Z b�� \ W X Y �(b���b ��\ W X Y7b�V��¥W V�� d ��[ W X Y+\ � b�V�\ � Y-� ^�Z �n^�Z b�\ Y?^�Z
Z b�\ W ^�V�b�d³b ���RZ ^�b�� � � ��� YÍ� W X W � [@b ���RZ ^�b�� � W [8W VÎ\ � Y8[ �nW Z W \¥^ _Ïb���b ��\ W X Y
zcb�V�b ��Y zLY V�\ §Lb�V��+\ � Y*zLW ��Y �-[ � b�V�V�W V �+b ���RZ ^�b�� � § ��� YB� W X W � [¤b ���RZ ^�b�� � zL^�X Y [
� Y ]�^�V��¥zcb�V�b ��Y zLY V�\ � ]¹b�d Y b��¥b ��Y V�� ] ^�Z:��Z ^�� �8^ _¥b ��Y V�� W Y [?W V�\ ^�^�V ��^�W V �
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��Y � W [ W ^�V�¯ zcb�µ W V � � ]�\ � Y���^�X Y Z V�zLY V�\ [ � �RZ W X b�\ Y2��Z ^�� �R[2b�V��(W V���W X W ����b�d [�W V�X ^�d X Y ���F¨ V
\ � W [:[ Y V�[ Y?� W X W � [7Y [ [ Y V�\ W b�d d ]�Z Y _�Y Z [-\ ^´b�\ \ Y z���\ [-\ ^ � Z W V ��X b�Z W ^���[B��^�X Y Z V�zLY V�\
b ��Y V�� W Y [ � �RZ W X b�\ Yn��Z ^�� �R[nb�V��FW V���W X W ����b�d [2\ ^ ��Y \ � Y Z�\ ^hb�����Z Y [ [2W [ [ ��Y [2� ^�¯ ^ �nY Z b�\ W X Y d ]
W V+\ Y Z zc[¤^ _:b � Z ^�b��-[ ^�� W b�dFd Y b�Z V�W V �+b ���RZ ^�b�� � � ��� YB� W X W � [¤b ���RZ ^�b�� � � b�V � Y
��Y [ � Z W � Y �ÏW VÐ\ Y Z zc[¡^ _»[ Y X Y V � b�[ W �ÍW V�\ Y Z b�� \ W X Y��RZ ^�� Y [ [ Y [ Ñ���V���Y Z [ \ b�V���W V �s¸
� ^�zczL��V�W � b�\ W V �s¸2b�[ [ Y [ [ W V �s¸s�nd b�V�V�W V �s¸cW z��nd Y zLY V�\ W V �s¸�zL^�V�W \ ^�Z W V �s¸�b�V��lb���b ��\ W V �c®
(Lawrence and Nelson, 1999, 14-15).
Time and space do not allow for a full discussion of these seven basic elements of

the civic approach here.  Suffice to say that these basic elements differ from the models
or frameworks generally put forward to describe rational or corporate planning or
adaptive management.  (see Figures 2 and 3)
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ç�èné�ê�ësì�í îsènénï è�ð
Broadly informing; comprehensive and pluralist; selective in
terms of significance, assessment and action; focusing on
preparedness for decision.

ñRò�óhó ç�èRï ñ î�í ï è�ð
Understanding and using varied means and media; personal and
group communication skills; technical understanding and skills;
inter-group or cross-cultural understanding and skills.

îRì ì êsì ì ï è�ð
Understanding of and ability to evaluate and select on the basis
of principles and standards, pluralist in orientation; awareness
of various kinds of social, economic and environmental
assessment; understanding of trade-offs; importance of
understanding and assessing institutions both as resources and
as obstacles to desired change.

ô�õ�îsèRèRï è�ð ò ë¤ö ï ì ï ò èRï è�ð
Ability to think systematically and interactively about time and
change; historical as well as a futuristic perspective;
understanding of time in both natural (geologic, biologic), and
human (historic) senses; a human ecological perspective.

ê ó ô�õ�ê ó ê�è�í ï è�ð
Understanding how to decide and act; ideas and models of
cooperation and coordination; integrating the technical and
socio-economic, the scientific and the humanistic;
understanding and use of bridging institutions, of
demonstration, of a research and experimental approach, of
mixed scanning and transactive planning*.

ólò èRï í ò ë�ï è�ð
Generally following or tracking issues and current events;
understanding and use of auditing and follow-up procedures as
part of all aspects of civics; understanding of different kinds of
monitoring and the pluralist nature of monitoring; regular,
periodic, and technical monitoring and assessment.

î�éRîsôRí ï è�ð
Understanding that continuous adjustments to turbulent and
changing circumstances are part of the civics model; objectives
and activities frequently change among individuals, groups and
nations in a dynamic world; capacity to foresee and adapt;
evolutionary, interactive, competitive and accommodating;
tolerance for ambiguity.

*(Etzioni, 1967; Friedmann, 1973)
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A general outline of the civic approach is shown in Figure 4 and Figure 5 and these can
be compared with the management model or approach in Figure 6.  In the civics approach
all the basic elements or processes in the model are ideally envisioned as at work
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ú ò ë�õ�é7ö ï ê2ú
Comprehensive, holistic, cross sectoral, multidisciplinary,
systematic and eclectic, thinking in terms of spectra more than
specialties, viz. ecology, human ecology, heritage (both natural
and cultural, dynamic and living), environmentalism in the
broad human and natural sense, deep ecology; bio-regionalism,
whole economy, community.

ð ò îsõ�ì
Sustainability; maintenance and enhancement of economy,
society and environment, economy and environment as
opposite sides of same coin, meeting basic human needs, multi-
culturalism, equity, informed choice.

ó ê�îsè�ì
Mutual learning, use of local or indigenous knowledge as well
as science, trans-disciplinary, scholarship, critique, dialogue,
integration.

ó ê ñ�û îsèRï ì ó
Pluralist, government, corporation, citizen, public and private
cooperation, self-reliance and voluntarism.

ô�õ�îsèRèRï è�ð0îsô�ô�ë ò î ñ�û
Transactive, participatory, interactive, adaptive, integrative,
mixed scanning*.

ï ó ô�õ�ê ó ê�è�í î�í ï ò è
ô�ë ò�ñ êsì ì êsì Preparation for understanding and participation, learning

(demonstration, experiment), monitoring, assessment,
implementation, adaptation.

ñ ë�ï í ê�ë�ï îaü ò ëFý�ç�écðsï è�ð
ì�ç ñRñ êsì ì Meeting basic needs, level and kind of involvement, equity,

level and kind of social skills and aptitudes, a strong sense of
heritage and civics.

ô ò ì ì ï þ�õ�ê(ì ï ísç�î�í ï ò è
Difficult to foresee, possibly stronger informal economy to
meet basic needs, stronger communities, but perhaps more
competition among communities and countries, difficulty in
achieving sustainability, problems of overwork and “burn-out”
through multiple calls for a civics approach from many sectors,
difficulties posed by growth in population and resource
consumption, possible balance among various government
levels and private groups in maintaining and enhancing
environment, economy and society, problems of so-called Third
and Fourth Worlds or multiculturalism.

*(Etzioni, 1967; Friedmann, 1973)
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continuously in the minds of all the actors involved in flood and hazard decisions.  In this
way all the actors and/or affected parties have access to the information that they ideally



� � ��� � � � � � � � 	 
 � � � ���� � � � � � ����� � � � � �� � � ��
 � � � � � � � � � � � � �
14��� � 
���
 �  �� � ! "�# ��$�� 
 % � �

ú ò ë�õ�é7ö ï ê2ú
Specialized, sectoral, disciplinary, systematic, viz. geology,
vegetation, wildlife, economy, society, culture, resources,
environment, development.

ð ò îsõ�ì
Progress, economic and technical development, wealth, leisure,
a universal or global economy and social system, nation
building, and international cooperation.

ó ê�îsè�ì
Science, technology, education, technical and other training,
separation of objective and subjective elements of world.

ó ê ñ�û îsèRï ì ó
Management, namely command and control with consultation
and participation and compensation to affected parties, driven
by government funding.

ô�õ�îsèRèRï è�ð0îsô�ô�ë ò î ñ�û
Rational, setting goals, identifying alternatives and selection of
best alternative, research by experts, professionalism,
cybernetic, tempered by “satisficing” and the like, public
participation, coordination among agencies and groups.

ï ó ô�õ�ê ó ê�è�í î�í ï ò è
ô�ë ò�ñ êsì ì êsì Governments and corporations, through systems involving

identification of mandates, roles, responsibilities, authority,
funding.

ñ ë�ï í ê�ë�ï îaü ò ëFý�ç�écðsï è�ð
ì�ç ñRñ êsì ì Efficiency, effectiveness, growth, technical progress.

�����������	��
� ��������� ���
Disarray, some successes, some failures, in terms of goals,
criteria and other factors.  Often inefficient (eg. long time
periods and costs for assessment and implementation),
fragmented view of world, struggle for holism and
comprehensiveness, desire to understand connections and
interrelationships (for example between natural and cultural
heritage), economic difficulties and inequities locally,
nationally and internationally, failure of government to deliver
through funding and other traditional means, literacy and
learning failures, voluntarism, call for strong community role,
movement of government from rational command and control
model to one of facilitating grassroots or community
approaches.

}RÂ ß���G K���i���Q�K�¿cÂ ù�Â � N�ã | I | ß�K À(K I��sã7E�H�K M

need to participate effectively, efficiently, and equitably in planning, management, and
decision-making.

At the root then, a civic approach to floods moves beyond the concept of management to
explicitly recognize and plan for the role of people in hazard planning and decision-
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making through a broad participatory or political process.  Indeed flood and hazard policy
should be a much larger item on the public agenda than currently, especially given the
major decision-making challenges posed by climate change.  The significance of flood
policies is strongly brought out by John Barry in his remarkable Rising Tide; The Great
Mississippi Flood of 1927 and How It Changed America.  The decision to open the levee
to save New Orleans may have led to the loss of power by the southern elite, the rise of
the small farmer and worker, the election of the populist Huey Long as governor and
even the eventual election of Herbert Hoover as President of the U.S.

We sorely need and could benefit greatly from such histories of hazards and other
environmental events.  Humanist and broadly civic perspectives on floods are much
needed as guides to fuller understanding and more acceptable planning, managing, and
decision-making.
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