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1. At its first neeting, the Wrking Goup on Water Managenent wel coned the
of fer of the del egation of Gernmany to | ead a task force on flood prevention and
protection, and agreed on its twofold nandate: to prepare draft recomrendati ons
on flood prevention for consideration and adoption at the second nmeeting of the
Parties to the Convention (23-25 March 2000), and to prepare a Sem nar to assi st
in the drawi ng-up of these recommendati ons (MP. WAT/ WG, 1/1998/2). The Wbrking
Group set an overall timetable for the task force's activities, and invited

del egations as well as representatives of secretariats of internationa

organi zations and joint bodies to assist in the preparation of these
recommendat i ons.
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2. The following countries nom nated experts to this task force: Austria,
Bel gi um Finland, Germany, Hungary, Netherlands, Pol and, Russian Federati on,
Spain and Switzerland. Representatives of the secretariats of the United
Nat i ons Econonmi ¢ Conmi ssion for Europe (UNV ECE), the International Decade for
Natural Disaster Reduction (IDNDR), the World Meteorol ogi cal Organi zation
(WMD) and the World Health Organi zation’s Regional Ofice for Europe
(WHO EURO) participated in the task force. Representatives of the

I nternational Comm ssion for the Protection of the River Rhine and the

I nternational Comm ssion for the Protection of the River Elbe also
parti ci pat ed.

3. At its three neetings in Cctober 1998, January 1999, April 1999 , the
task force prepared prelimnary el enents for guidelines on flood prevention
and protection (MP. WAT/ SEM 2/1999/4), which were submitted for consideration
at the UN ECE- | DNDR- WMO- WHO' EURO Semi nar on fl ood prevention (Berlin, 7-8
Cctober 1999). The task force considered the outcone of the Sem nar at its
fourth meeting on 9 Cctober 1999, and made arrangenents to finalize the

gui delines for subm ssion to the Parties to the Convention at their second
meeting. The duly revised draft guidelines are annexed.

Draft decisions

4, The Meeting of the Parties may w sh to:
(a) Adopt the guidelines on sustainable flood prevention (annex);

(b) Invite the Parties and non-Parties to the Convention to apply these
guidelines in the framework of their cooperation on transboundary water
management and, as far as appropriate, in the national context;

(c) Request the Parties to the Convention to informit at its third
meeting on the application of these guidelines within the framework of
bilateral and nmultilateral cooperation on the basis of a reporting scheme to
be drawn up by the Working Group on Water Managemnent;

(e) Commend the task force for the excellent work;

(f) Request the secretariat to publish these guidelines in the UN ECE
Water Seri es;

(9) Express its gratitude to the Government of Germany for having
supported the joint UN ECE-I DNDR- WMO- WHO EURO activity.
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Annex
DRAFT GUI DELI NES ON SUSTAI NABLE FLOOD PREVENTI ON

| nt roduction

1. These guidelines aimto recommend measures and best practices to prevent,
control and reduce the adverse inpact of flood events on human heal th and
safety, on val uable goods and property, and on the aquatic and terrestria

envi ronnent .

2. They are intended to assist the Parties to the Convention, other UN ECE
countries and joint bodies in devel oping and i npl enmenting sustai nabl e neasures
and good management practices for flood prevention and protection that take
account of economic, environnental and social considerations. As this depends
on the specific conditions and circunstances in the respective catchnent

areas, the proposed guidelines are non-binding.

3. The character of the guidelines is strategic rather than techni cal
They attenpt to provide the essential elements to be considered when draw ng
up concerted action plans.

l. GENERAL CONSI DERATI ONS

Fl ood events are part of nature

4, Nat ural hazards and fl ood events are part of nature. They have al ways
existed and will continue to exist. Wth the exception of some floods
generated by damfailure or |andslides, floods are climatol ogi cal phenonena

i nfluenced by the geol ogy, geonorphol ogy, relief, soil, and vegetation
conditions. Meteorol ogical and hydrol ogi cal processes can be fast or slow and
can produce flash floods or nore predictable slow devel oping floods, also
called riverine floods.

Soci ety has becone nore vul nerable to natural hazards

5. Human activities and human interventions into the processes of nature
have consi derably changed the situation in whole river basins. Although

fl oods are natural phenonena, they may be intensified by human alteration of
the environment such as alterations in the drainage patterns from

urbani zation, agricultural practices and deforestation. In sonme cases, it
seenms that the inpact of floods in terms of human heal th and econom c | osses
has risen, and the planning of protection against floods can no | onger be
limted to protecting sone isolated assets fromcertain types of danger
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Change of paradigm

6. Considering the evolution and trends, the approach to natural hazards
requi res a change of paradigm One nust shift from defensive action against
hazards to managenent of the risk.

7. Fl ood protection is never absolute; only a certain |evel of protection
agai nst flooding can be guaranteed. The question regularly arises as to what
safety is available at what price, and how nuch of the remaining risk has to
be accepted by society. Ri sk managenent will be the appropriate nethod to
deal with this challenge.

Holistic approach

8. Experience has al so shown that |ocal flood protection nmeasures can have
negati ve effects both downstream and upstream Therefore, a holistic approach
is necessary to take into account the whole river basin. Such a holistic
approach is based on multilateral cooperation, including interdisciplinary

pl anning for the whole catchnment areas. On transboundary rivers,

i nternational cooperation is needed.

Prerequisites for proper action

9. Know edge i s needed on potential threats. Flood prevention should not be
limted to flood events which occur often. It should also include rare
events, as human safety is nostly endangered by them

10. There is a need for reliable information, for exanmple, to take the
necessary precautions.

11. Moreover, there is a need for interdisciplinary cooperation regarding
all phases of risk managenent: risk assessment, mtigation planning and
i npl enent ati on of neasures.

12. The answer to the question “which |level of flood protection can we
accept” presumes that one has exam ned what coul d happen, i.e. that the risks
were properly assessed.

. BASI C PRI NCI PLES AND APPROACHES

13. There are at | east seven basic principles and approaches regardi ng
sust ai nabl e fl ood prevention. To inplenent them cooperation at al

government |evels, and coordination of sectoral policies regarding

envi ronnental protection, physical planning, agriculture, transport and urban
devel opnent is needed. As regards transboundary waters, cooperation is needed
among the riparian countries to harnonize national policies and strategies,
and to draw up concerted action plans:

(a) Fl ood events are part of nature. They have al ways existed and w ||l
continue to exist;
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(b) Human i nterference into the processes of nature has increased the
threat of flooding. As far as possible, such interference should be reversed,
conpensated and, in the future, prevented;

(c) Fl ood prevention should cover the entire catchment area of
wat ercourses; this also applies to transboundary waters and their catchnent
areas. Flood prevention has also to be based on the precautionary principle;

(d) Structural neasures will remain inportant el enents of flood
prevention and protection. However, these nmeasures should primarily focus on
the protection of human health and safety, and val uabl e goods and property.
Requi renents of nature conservation and | andscape management shoul d be taken
i nto account;

(e) Everyone who may suffer fromthe consequences of flood events
shoul d al so take his/her own precautions. To this end, an appropriate
i nformati on and forecasting systens should be established by the conpetent
authority;

() Human uses of flood plains should be adapted to the existing
hazards. Appropriate instrunents and nmeasures should be devel oped to reduce
the risk of flooding;

(9) In flood-prone areas, preventive nmeasures should be taken to reduce
possi bl e adverse effects of floods on aquatic and terrestrial ecosystens, such
as water and soil pollution.

I, POLI CI ES AND STRATEG ES

14. Al'l appropriate action should be taken to create |legal, adm nistrative
and econom ¢ frameworks that are stable and enabling and wi thin which the
public, private and voluntary sectors can each make their contribution to

fl ood prevention, dam safety and the reduction of adverse inpacts of dangerous
fl ood events on human health and safety and val uabl e goods and property, and
on the aquatic and terrestrial environment.

15. To protect human health, primary and secondary preventive neasures are
necessary. Primary preventive neasures include: building codes; legislation to
rel ocate structures away from fl ood-prone areas; planning appropriate |and
use; adequately designed floodpl ains and flood-control structures; and early-
war ni ng systenms. Secondary preventive measures are those actions taken in
response to early evidence of health inpacts. They include all types of

fl ood response, but also guidelines on how popul ations are to act during

fl oods, as well as disease nonitoring and correct risk comunication

16. Priority should be given to integrated water managenent measures for the
whol e catchnment area rather than to the managenent of floods as such

17. The inpact of all major human activities concerning flood prevention and
protection in the catchnent area on society as a whole should be properly
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considered. All major undertakings with the potential of adversely affecting
human health or significantly affecting water quality or quantity, biologica
conmunities, |andscape, climtic factors, architectural and archeol ogi ca
heritage, or the relationship between them should be subject to environnenta
i npact assessnent (ElIA) and authorization procedures. EIA should also be
applied on an international scale, in particular with regard to activities
with a potential transboundary effect on health and aquatic ecosystens.

18. Physi cal planning as well as urban and rural devel opnent and construction
shoul d take into account the requirenments of flood prevention and reduction

i ncluding the provision of retention areas.

19. In setting up these frameworks | ocal problenms, needs and know edge, and
| ocal deci sion-nmaki ng mechani sns shoul d be duly taken into consideration. 1/

20. An information policy that covers risk comunication and facilitates
public participation in decision-making should be devel oped.

V. JO NT AND COORDI NATED ACTI ON

A. Joi nt bodi es

21. Governments shoul d set up joint bodies, such as international river
commi ssi ons, where they do not yet exist. They should request these joint
bodi es to incorporate flood prevention and protection into their activities
and entrust themw th the devel opnment of good managenent practice for flood
prevention and protection

BOX 1

Cooperation is necessary within each riparian country as well as between
riparian countries and is nost effective if it involves the public

As a rule, neasures to prevent and control floods should be drawn up
in such a way that they take into account the whol e catchnent area,
irrespective of adm nistrative or State borders, and be agreed upon and
jointly coordinated.

This cooperation is inperative at |east anobng mnistries and ot her
authorities and institutions responsible for water managenment, human health,
civil defence, regional planning, agriculture and forestry, traffic planning
and nature conservation and should be established and ensured.
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22. These joi nt bodi es, when devel oping this good managenent practice,
shoul d:

(a) Draw up a long-termflood prevention and protection strategy that
covers the entire transboundary river basin and its entire water systemrather
than the transboundary watercourse as such

(b) Include in the strategy at |east such major objectives as reduction
of the risk to health and danage to property; reduction of the scal es of
floods; building of flood awareness; and the setting-up or inprovenent of
flood notification and forecasting systens;

(c) Draw up an inventory of all structural and non-structural neasures
to prevent, control and reduce floods; analyse the existing scope of flooding
and hurman activities based on a risk anal ysis that goes beyond nationa
borders in the catchnment area; and identify the inadequacies of the existing
scope of the technical and non-technical flood control and preventive
nmeasur es;

(d) To achieve the long-termgoals of flood-related risk management,
draw up an action plan that contains all the neasures (as well as their costs
and effects) that cane up as a result of the review and have been ranked
according to their relative inportance and ti netables.

23. Through their respective joint bodies, countries riparian to the sanme
transboundary waters should cooperate in establishing the water bal ance for
the entire catchnent area or parts thereof in order to characterize the
natural water reginme of these units as to precipitation, evapotranspiration
as well as surface and underground run-off. This cooperation should al so
cover assessnents of man-made effects that originate fromwater use and

i nfluence water quantity.

B. Provision of information

24, To control and reduce the risks originating fromfloods, damfailures and
i ce hazards, arrangenents should be nmade to:

(a) I nform wi thout del ay each downstream country likely to be affected
by floods, critical water levels or ice drifts;

(b) Provi de forecasts of water levels, run-off and ice hazards;

(c) Informthe public about the authorized institution that is expected
to issue reliable information on floods.

25. Fl ood warnings, information and forecasts should be forwarded and
circulated in real time between the riparian countries follow ng an agreed
procedure. Relevant information should also be nmade available to the public
through the nedia, the Internet or other appropriate means. This should

i nclude i nformation what the public should do.
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26. Free and unrestricted provision and transfer of meteorol ogi cal data and
products, as defined by WMO in its resolutions 40 and 25 of the twelfth and
thirteenth World Meteorol ogi cal Congress, respectively,

shoul d be secured by cl ose cooperati on between hydrol ogi cal and neteorol ogi ca
servi ces.

C. Critical situations and nutual assi stance

27. Conpr ehensi ve national and | ocal contingency plans to respond to fl ood
events should be properly prepared in due tinme. The authorities should have
the capacity to respond to such events, in accordance with the rel evant

conti ngency pl an.

28. VWhere appropriate, joint exercises to respond to floods and dam failures
shoul d be arranged.

29. Ri pari an countries, when drawi ng up and agreei ng upon procedures for
mut ual assistance in critical situations, should spell out formalities to
facilitate the travel of flood response personnel from abroad (whether by
pl ane, boat or on land) during flood events.

V. PUBLI C AWARENESS, EDUCATI ON AND TRAI NI NG

30. To reduce the potential for damage, both the public concerned and the
authorities should closely interact. Correct flood warnings and forecasts are
i nportant el enents for adequate behaviour of the public during flood events.
To ensure the commitment of both the authorities and the public, the
authorities should develop an information policy that covers risk

conmuni cation and facilitates public participation in decision-nmaking.

31. The public should be informed by the conpetent authority and/or other
appropriate entity that floods are a natural conponent of the hydrol ogica
regi me of watercourses. Thus, the public should becone aware that there is a
need to restrict uses, such as for industrial, agricultural, tourist or
private purposes, in areas at risk of flooding to reduce the potential for
damage. Information about restrictions on construction in flood areas shoul d
be easily accessible.

32. I nformati on about risk assessnents should be easily understood, for
exanpl e, clear flood maps and, where appropriate, information based on
geographic informati on systens (G S) should be distributed. The public should
be encouraged to take their own fl ood prevention nmeasures and be infornmed
about how to act during flood events. This requires, inter alia, that
forecasts and related information are easily accessible and that real-tinme
medi a coverage is ensured. Media plans should be prepared together with the
riparian countries and a citizens' information desk could be useful in sone
countries.
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33. Al'l envisaged nmeasures concerning flood prevention and protection should
be conpiled in a conprehensive action plan. Such action plans can cover
several years, sonetinmes up to 15 years. Mst neasures represent a

consi derabl e environnental inpact. A sustainable commitnent of the public
concerned is a cornerstone of successful inplenentation of these plans.

Public participation in decision-making concerning flood prevention and
protection is therefore needed, both to inprove the quality and the

i npl enmentation of the decisions, and to give the public the opportunity to
express its concerns and to enable authorities to take due account of such
concer ns.

BOX 2

If the flood situation is to change, everyone' s objectives and actions nust
change: in the catchnent area, alongside water bodies - everywhere

As the “public” means any one or nore natural or |egal persons and, in
accordance with national |egislation or practice, their associations,
organi zati ons or groups, a holistic approach to flood prevention and
protection includes neasures related to public information and awareness
rai sing which are addressed to policy nakers, governmental authorities,
muni ci pal and | ocal authorities, the business sector, agriculture and
forestry, research and devel opment, the nedia and the citizens.

Access to information and public participation in decision-making
concerning flood prevention and protection is needed, inter alia, to inprove
the quality and the inplenmentation of the decisions, to contribute to public
awar eness, to give the public the opportunity to express its concerns and to
enabl e public authorities to take due account of such concerns. Such access
and participation should be supplenented by appropriate access to judicia
and admi ni strative review of rel evant deci sions.

34. The authorities should ensure that the information concerning flood
prevention and protection plans is transparent and easily accessible to the
public. The information should be dissem nated early and actively, not just
on request. It should be acconpani ed by the envi saged procedures for public
partici pation.

35. Al'l neasures linked to public informati on and awareness rai sing are nost
effective when they involve participation at all levels, fromthe |oca
comunity through the national governnment to the regional and internationa

| evel .

36. The Convention on Access to Information, Public Participation in

Deci si on- maki ng and Access to Justice in Environmental Mtters, done at

Aar hus, Denmark, on 25 June 1998, gives an extensive framework in which the
above recomrendati ons on public participation fit.
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Not e

1/ Fol I owi ng the definitions of the Protocol on Water and Health to
the 1992 Convention on the Protection and Use of Transboundary WAtercourses
and International Lakes (MP.WAT/2000/1) “local” refers to all relevant |evels
of territorial unit below the |level of the State. Although the
recommendations in these guidelines are based on experience froma great
nunmber of rivers, it goes wi thout saying that special conditions in the
catchnent area are to be taken into account, such as densely popul ated areas
on protected flood plains.
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Appendi x |

GOOD PRACTI CES FOR FLOOD PREVENTI ON AND PROTECTI ON

l. RETENTI ON OF WATER ON THE SO L

1. Ret ai ni ng water on the soil should have priority over swift water run-
of f.
2. Nat ural wetl ands, forested marshlands and retention areas in the river

basi n shoul d be conserved, and where possible restored or expanded.

3. Former flood plains and | akes, when possible, should be reclained, for
exanpl e by relocating dykes to reincorporate these areas as natural retention
areas into the discharge dynam c.

BOX 3

Rivers are inmportant parts of the | andscape: anthropogenic interference into
the bal ance of nature in the entire river basin has influenced the risk of
fl oodi ng

Several neasures have decreased the travel tine of the flood waves,
and increased their |levels and volunes. These include river regulations,
the construction of dykes and walls, and clearance of riparian forests.

Ri ver regul ations, for exanple, to narrow or straighten the course of the
river have shortened rivers and made them drop nore sharply, and previous
flood plains are no | onger part of the “natural” flow regine due to the
construction of dykes and walls.

The reduction of the forest popul ation, for exanple, above all in
areas of flood formation, and soil conpaction on agricultural areas have
reduced the capacity of the soil to take up and store water. This has |ed
to increased soil erosion. It has also increased the ambunt of surface run-
of f of rainwater and meltwater and accel erated their speed. Moreover,

i ncreased sealing of the Iand surface and accel erated drai nage of rainwater
have further increased this run-off.

4, Soi|l sealing as part of urbanization (e.g. built-up land in residentia
areas and on industrial and business estates, and the construction of traffic
routes and areas) should be limted. Unsealing neasures encourage rainwater
infiltration.

5. The water absorption capacity of the soil should be conserved and
excessi ve soil conpaction and erosion should be avoided through proper and
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site-specific agricultural |and use. This |leads at the same time to a
reduction in nutrient and pesticide input into rivers.

6. The forest population in the river basin should be maintai ned and
expanded by sem -natural reforestation, particularly in nmountain and hilly
ranges, as forests are the greatest natural water storage basins and
contribute considerably to reducing soil erosion

7. The required run-off capacity should be taken into considerati on when
restoring devel oped river courses to their “natural” state. |If, however, the
devel opnent of a watercourse, including the construction of dykes, is

unavoi dabl e to protect people and val uable properties, conpensation neasures
shoul d be made avail abl e.

8. Manageabl e fl ood pol ders, which should preferably be used as extensive
grassland or to restore alluvial forests, should be devel oped at sel ected
| ocations of former flood plains to | ower flood peaks.

9. The effectiveness of neasures on flood wave run-off, particularly dyke
rel ocati on and the devel opnment of flood polders, should be neasured by surveys
in the |l ongitudinal section of the main watercourse.

10. In some river basins, there are technical structures to nanage water fl ow
in retention areas. The operation of such structures should follow a holistic
approach to take due account of the whole catchnent area. The managenent of
these retention areas should not exclusively serve the purpose of |ocal flood
reduction but also flood reduction in the whole affected area. Organizationa
schenes in accordance with this goal are to be devel oped.

. LAND USE, ZONI NG AND RI SK ASSESSMENT

11. Uses shoul d be adapted to the hazards in the imediate and in the
potential (dyke-protected) flood plains. Furthernore, preventive neasures
agai nst possi bl e adverse ecol ogi cal consequences, such as water and soi
pol l uti on, should be taken

12. Non- structural prevention and protection should include zoning, based on
hydr ol ogi cal and risk assessnent studies. Ildentification and mappi ng of
hazards and high-risk areas should be integrated into | and-use pl anning
poli ci es.

13. Specific activities and uses in designated areas should be subject to
adm nistrative permts or authorizations. Restrictions and prohibitions
shoul d be based on risk assessnents.

14. Where this is not yet the case, and where necessary, inmmediate fl ood

pl ai ns should be identified and designated by law. |In steep river valleys in
hilly and nountai nous areas, flash floods can cause nudfl ows and | andsli des
wi th devastating effects. These effects can be further aggravated by human
settlenents and installations on the river banks. Structural protection
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measures, such as channelling, in these areas should be carefully selected and
adopted on a case-by-case basis.

BOX 4
Ri sk managers and human heal th considerations
To avoid serious health effects, risk managers and assessors shoul d:

* Map the potential risks (e.g. the estimated frequency; |ocation of
chem cal and nucl ear plants and other hazardous sources; |ocation of
dwel 1'i ngs; location of public buildings and transport systems at risk);

* Anal yse and predict the vulnerability of communities (taking into
account popul ati on density, vulnerable structures, econom c aspects, etc.);

* Drawi ng up inventories of existing resources (including
infrastructure; personnel; conmunication; transport; health services,

medi cal stocks, etc. to facilitate the rapid nobilization of all avail able
resources if need be);

* Establish a regional or national coordination nechanism including
the health sector, to deal with floods.

15. When identifying and designating areas that are prone to flooding, it
shoul d be borne in mnd that they may require nulti-purpose and/ or cross-
sectoral action such as flood protection, nature conservation and protection
protection of specific habitats and protection of sources of drinking-water
supply. It is, therefore, necessary to consider everything that is in need of
protection.
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BOX 5
Public health inpacts of flood disasters

The human health effects of floods nmay be divided into direct effects or
indirect contributory effects as a result of being flooded. Direct effects on
health are those caused by the fl oodwaters. Indirect effects are those caused
by other systens that have been damaged by fl oods. Sone of the health effects
may be acute or short-lived; others may be chronic or long-lasting (see tables
1 and 2).

A further effect of floods on health is the likely disruption of 'normal
heal th and soci al services. Health and social service personnel are likely to
be heavily involved in responding to the immediate and |asting inpacts of
di saster, thus renmoving them fromtheir normal caring activities. Secondly,
normal patterns of conmunication, either routine visits of health and socia
servi ce personnel to districts, or visits of patients to hospitals or other
care centres, are likely to be disrupted because of damage to transport
systens. Thirdly, hospitals and other health and social service facilities may
t hensel ves be adversely affected by fl ooding or storm damage or their nedica
and other supplies may be interrupted, thereby tenporarily reducing their
capabilities. These problens mght |last for nonths, even years.

Source: MP. WAT/ SEM 2/ 22

16. Exi sting constructions |located in flood plains should be nade fl ood-
conpati bl e. Further constructions in imrediate flood plains and on areas at
risk of floods, landslides or damfailures is not recormmended. |In potentia

fl ood plains, the planning and approval stages of further construction work
shoul d take account of the fact that only small quantities of hazardous
substances may be deposited or stored, and that this has to be done in a
proper way.

I11. STRUCTURAL MEASURES AND THEI R | MPACT

17. Dams, flood ways, dykes and other flood-control works, hydraulic
structures and ot her water-constructi on works should be built, maintained and
rehabilitated to ensure that they are safe and provide a sufficient |evel of
flood protection, in keeping with applicable construction standards or the
best avail abl e technol ogy and taking into consideration, in particular, the

i npact of climte change on river run-off.

18. However, flood protection is never absolute; only a certain |evel of
protection agai nst flooding can be guaranteed. The concept of residual risk
shoul d therefore be explained to the public.
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19. The inmpact of neasures on other parts of the river has to be taken into
consideration. The risk of flooding, |andslides and damfailures must on no
account be increased if devel oping a watercourse.

20. When operating dans and flood retention basins during flood events, the
flood situation in other parts of the river system including other riparian
countries, should also be taken into consideration, not only the l|ocal or
nati onal conditions.

21. In deciding on rehabilitation measures for flood-related structures, the
rel ocati on of dykes shoul d be consi dered.

BOX 6
Structural nmeasures

Fl ood protection by neans of dykes and walls, retention basins and
i mpoundi ng dans, reservoirs and dans has a long tradition and remains a
basis for an effective policy on flood prevention and protection. However,
bef ore using such technical neans, the proper sequence of preventive and
protective neasures nust be proved.

One should also realize that the building-up of flood plains, although
protected by dykes and walls, increases the potential for damage in case of
flooding. This also applies to construction downstream of reservoirs.
Permtting these activities is now deened to be a mstake as it has had
fatal consequences for human health and property during floods.

V. EARLY- WARNI NG AND FORECAST SYSTEMS

22. An effective early-warning and forecasting systemfor extending the
reaction tinme should be supported by nmeteorol ogical information and the
earliest possible warning of extreme weather conditions. Wthin this system
the neteorol ogi cal paraneters - especially precipitation and tenperatures and
their forecasts - serve as input for hydrol ogical forecasting nodels.

23. Fl ood forecasting nodel s

shoul d be worked out, verified and BOX 7

adopted and, if appropriate,

har moni zed by riparian countries, Earl y-warni ng and forecast systens

i ntroduced and regularly inproved

for the catchnment area of the main Early flood warnings, flood

wat ercourse and its nost inportant i nformation and forecasts are

tributaries. extrenely inmportant to be able to
recogni ze dangerous situations in

24, In some cases, for exanple for time, as the period between the

technical, scientific or even beginning of a flood event and its

adm nistrative reasons, it may not reaching critical levels can be used

be appropriate to develop a to prevent or reduce damage.
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forecasti ng nodel that covers the whol e catchnent area. Models or sub-nodels
then need to be devel oped for various parts of the catchnent. |In these cases,
it is of the utnost inportance to ensure a proper |ink between the nodels
covering the various sub-basins.

25. Forecasts of ice janms and ice break-up should be exam ned jointly, and
ice jams should be prevented jointly.

26. Because of the short reaction tine in the event of flash floods in
nmount ai nous areas, the warning of flash floods should be based on real-tine
informati on froman automatic precipitati on gauges network conbi ned with
gquantitative radar precipitation data and supported by quantitative rainfal
forecasts.

27. A conpati bl e nmeteorol ogi cal and hydrol ogi cal information system and
dat abase, if possible with a fully automated data comruni cati on system should
be created for the entire river basin

28. I f possible, an automatic information system providing and exchangi ng
data about the operation of relevant water storage reservoirs and other
hydraulic structures, should be set up and operat ed.

29. An effective and reliable systemof flood forecasting and warning
di ssem nation should be set up to informthe respective flood authorities and
citizens in threatened areas.
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Table 1. The inpact of floods on human health - direct effects

CAUSES

1. Streamflow velocity,

t opographi c | and features,
absence of warning, rapid flood
onset, deep fl oodwaters,

| andsl i des, risky behaviour,
fast-flowi ng waters carrying
boul ders and fallen trees

2. Contact with water

3. Contact with polluted waters

4. Increase of physical and
enoti onal stress

5. Disruption of transport
syst ens

6. Rodent infestation

HEALTH | MPLI CATI ONS

Dr owni ng, injuries

Respiratory di seases, shock
hypot herm a, cardiac arrest

Wound i nfections; dermatitis;
conjunctivitis; gastrointestina
illnesses; ear, nose and throat

i nfections; possible serious water-
borne di seases

I ncrease of susceptibility to
psychosoci al di sturbances and
cardi ovascul ar di sease

Food shortage, disruption of
emer gency response

Possi bl e di seases caused by rodents
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Table 2. The inpact of floods on human health - indirect effects
CAUSES HEALTH | MPLI CATI ONS

1. Damege to water-supply
systens, sewers and sewage

di sposal systens; insufficient
supply of drinking water;

i nsufficient water supply for
washi ng

2. Underground pipe disruption
di sl odgenment of storage tanks,
overfl ow of toxic-waste sites,
rel ease of chemcal s,
destruction of petrol storage
tanks (may lead to fires)

3. Standing waters, heavy
rainfalls, expanded range of
vector habitats

4. Clean-up activities
foll owi ng fl oods

5. Destruction of primary food
products

6. Damage to health services,
di sruption of "normal" health
services

Possi bl e serious water-borne

i nfections (enterogenic E. coli
Shigella, hepatitis A,

| ept ospirosis, giardiasis,

canmpyl obacteriosis), dermatitis and
conjunctivitis

Potential acute or chronic effects
of chem cal pollution

Vect or - borne di seases

El ectrocutions, injuries,
| aceration, skin punctures

Food shortage

Decrease of "normal" health care
services, insufficient access to
nmedi cal care
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GOOD PRACTI CES FOR FLOOD PREVENTI ON AND PROTECTI ON
AWARENESS RAI SI NG, EDUCATI ON AND TRAI NI NG

Recomendations to policy nmakers

1. Pol i cy makers:

(a) Shoul d becone aware of the need to maintain the natural bal ance as
a basis for flood protection wi thout expecting all flood problenms to be sol ved
in this way;

(b) Shoul d, noreover, recognize the need to limt |and uses in areas
under threat of fl ooding;

(c) Shoul d becone aware of the need to strengthen the law to ensure
that limtations on use are actually enforced,

(d) Shoul d avoid giving the inpression that flood problens can be
sol ved by action el sewhere al one;

(e) Shoul d avoi d maki ng any prom ses to flood victins if the required
financing is not avail able.

Recomendati ons to governnental authorities

2. Staff of governmental authorities should be inforned and properly trained
to:

(a) Consistently apply the existing laws by enforcing limtations on
| and use and other uses in areas threatened by flooding, |andslides or dam
failures;

(b) Assist in drawing up action plans for natural water retention
technical flood protection and nore far-reaching precautionary action in
rivers under threat of flooding;

(c) Where necessary, designate flood plains and try to keep these areas
enpty;

(d) Assi st in upgrading flood notification and advance-warni ng systemns
inline with technol ogi cal advances;
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(e) Revi ew the framework for el enental damage control insurance in
di al ogue with the insurance industry;

(f) Take nmeasures to promote the natural devel opment of watercourses;
i n wat ercourses passing through urban areas nmintain the watercourses and
their banks to ensure proper conditions for swift water run-off when fl oods
strike.

Recomendati ons to nunicipal and local authorities

3. Staff of municipal and | ocal authorities should be informed and properly
trained so as to enable themto:

(a) Revi ew | and use and construction plans in the light of flood risks
as well as risks of |andslides and dam fail ures;

(b) Initiate and carry out neasures to allow rai nwater |eakage in
construction areas and create financial incentives for this;

(c) Provi de information on risks of flooding, |andslides and dam
failures, in particular in the protected areas;

(d) Draw up and regul arly update flood warning and action plans for
ri sks posed by flooding and ice.

Recomendat i ons on educati on

4. Measures are needed to enabl e:

(a) Architects and engi neers to recognize flood risks as a natura
threat and fornul ate recomendati ons for environnentally sound construction

(b) Engi neers to avoid increased drainage and to allow rainwater to
| each where it falls;

(c) Skilled workers to take account of flood risk in the installation
of equi prent .

Recomendati ons on agriculture and forestry

5. Measures are needed to enable farmers and forestry workers to:

(a) Promote water retention by nmeans of site-adapted agriculture and
forestry;



(b) Use fl ood pl ains as
grassl and, where appropriate;

(c) Pronot e heal t hy,
mul tifarious forests and avoid | arge
clear-cuttings to prevent erosion and
fl ood-wave movement.
Recommendati ons on science, research
and technol ogy

6. Specific research and

devel opnents programes shoul d be
initiated or intensified, where
necessary, to:

(a) | mprove quantitative
forecasts of precipitation and thaws,
taking into consideration, in
particular, the inpact of climte
change on river run-off. The
precipitation and thaw ng forecasts
shoul d be inmproved to extend the
war ni ng and forecasting periods. The
aimis to achieve quantified, tinely
and spatially based precipitation and
snownelt forecasts with a high
resolution both in space and in tine
and with a high accuracy;

(b) Provi de i nformati on on the
i nportance of new forms of
agricultural and forest nmanagenent
for flood run-off;

(c) Devel op operational fl ood
forecasting nodels, taking particular
account of the effort required to
achi eve specific inprovenents;

(d) | mprove instrunents to
manage fl ood retention systens and
denonstrate their limts;

(e) Provi de i nformati on on the
growi ng damage potential that exists
behi nd water protection facilities;

devi ces
devel op

(f) | mprove net hods,
and materials for protection,
construction technol ogi es.
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BOX 8

Lack of awareness of the danger
posed by fl oodwaters

Characteristics of streamfl ow
velocity, waters carrying debris
such as boul ders and fallen trees
can put residents and passers-by at
risk of death or injury. Landslides
may occur after floods and
exacer bate hazardous conditions.
Behavi oural patterns and | ack of
awar eness of the danger posed by
fast-moving fl oodwaters can al so
| ead to death. Qbviously,
fl ood-specific nortality varies by
country. Mdre than 90% of the
studies carried out in the United
St at es have shown drowning as the
first cause of nortality associated
with flood events. In general
nortality due to drowning is
frequently observed in flash fl oods,
when heavy water run-off inundates
conmuni ti es suddenly.

Motorists in particular are at
high risk of death when driving into
swiftly nmoving water or when traffic
is diverted by floodwater. The
majority of deaths fromdrowning in
fl oods occur anobng occupants of
notor vehicles. Deaths may be in
part attributed to the
m sconception that notor vehicles
provi de adequate protection from
rising waters. 1In fact, vehicles
driven into water becone nore
buoyant because the nonment um of
water is transferred to the vehicle.
O her contributory factors are
related to the increased | evel of
physi cal and enotional stress, which
promote the |ikelihood of nyocardia
i nfection and even cardi ac arrest
anong people with a pre-existing
heart condition.

Source: MP. WAT/ SEM 2/ 22.
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Recomendations to the nedia

7. The nedi a shoul d:
(a) Hel p to provide flood information;

(b) Avoi d sensationalist reporting.

Recommendations to citizens and the public at |arge

8. Citizens and the public at |large should be nade aware of their duties and
exi sting neasures and practices so that they:

(a) Accept their responsibilities for damage reducti on when fl oods
strike;

(b) CGear building work towards the threat of floods and observe
limtations on | and use and ot her uses;

(c) Cover the residual risk by insurance - including in the areas
protected by walls and dykes.

Recomendati ons to busi ness

9. Measures are needed to enabl e insurance conpanies to offer blanket
i nsurance for elenmental damage including the risk of flooding.



