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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 |l ead a task force on flood prevention and
protection, and agreed on its twofold nandate: to prepare draft recomrendati ons
for consideration and adoption at the second neeting of the Parties to the
Convention (23-25 March 2000), and to prepare a Seminar to assist in the

drawi ng-up of these reconmmendati ons (MP. WAT/ WG, 1/1998/2). The Worki ng Group set
an overall timetable for the task force’'s activities, and invited del egati ons as
wel | as representatives of secretariats of international organizations and joint
bodies to assist in the preparation of these recomendati ons. Mreover, it
invited the del egation of Germany to report on progress at its second neeting.

GE. 99- 32281
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2. The foll owing countries nom nated experts for this task force: Austria,
Bel gi um Finland, Germany, Hungary, Netherlands, Pol and, Russian Federati on,
Spain and Switzerland. Representatives of the UV ECE, |DNDR, WMO and WHO EURO
secretariats participated in the task force. Representatives of the

I nternational Comm ssion for the Protection of the River Rhine and the
International Comm ssion for the Protection of the River Elbe also participated.

3. At their three neetings in Cctober 1998, January 1999 and April 1999, the
task force nmenbers prepared prelimnary elenents for guidelines on flood
preventi on and protection (annex), and agreed to convene a fourth nmeeting on

9 Cctober 1999 to finalize the guidelines for subm ssion to the Parties to the
Convention at their second neeting in the |ight of the discussion at the

Sem nar .

4, The Sem nar participants my w sh to:
(a) Exam ne the prelimnary el ements for guidelines on flood prevention
and protection (annex), and propose anendnents and additions based on

i nternational, regional, national and |ocal experience;

(b) Invite the task force to finalize the guidelines on the basis of the
out cone of their discussion
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GUI DELI NES ON FLOOD PROTECTI ON AND PREVENTI ON
- PRELI M NARY DRAFT ELEMENTS -

| nt roduction

[ The introduction will be drafted by the
task force at a |l ater stage.]

l. RECOMVENDATI ONS ON POLI CI ES AND
STRATEG ES

1. 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 nake
their contribution to flood prevention, dam
safety and the reduction of adverse inpacts
of dangerous flood events on human heal th
and safety and val uabl e goods and property,
and on the aquatic and terrestria

envi ronnent .

2. To protect human health, primary and
secondary preventive neasures are
necessary. Primary preventive neasures

i nclude: building codes; legislation to
rel ocate structures away from fl ood- prone
areas; planning appropriate |and use;
adequat el y desi gned fl oodpl ai ns and fl ood-
control structures; and early-warning
systems. Secondary preventive neasures are
t hose actions taken in response to early
evi dence of health inmpacts. They include
all types of flood response, but also
gui del i nes on how popul ati ons are to act
during floods, as well as disease
monitoring and correct risk comrunication

BOX 1

Nat ural hazards are part of life.

They have al ways existed and will

continue to exist. Floods events
are part of nature.

Wth the exception of sone
fl oods generated by dam failure or

| andsl i des, floods are climatol ogica
phenonena influenced by the geol ogy,
geonor phol ogy, relief, soil, and
veget ati on condi tions. Human

activities and human interventions
into the processes of nature have
consi derably changed the situation in
whol e river basins. Thus, floods may
be intensified by human alteration of
the environment such as alterations in
t he dr ai nage patterns from
ur bani zation, agricultural practices
and deforestation. Meteorol ogical and
hydrol ogi cal processes can be fast or
sl ow and can produce flash floods or
nor e predictabl e sl ow- devel opi ng
fl oods, also called riverine floods.

Fl oods are natural
nevert hel ess,

phenonena;
soci ety has becone nore

vul nerable to these natural hazards.
In sone cases, it seens that the
i mpact of floods in terms of human

heal th and econom c | osses has risen
and the planning of protection agai nst
floods can no longer be limted to
protecting some isolated assets from
certain types of danger.
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3. Priority should be given to integrated water managenent measures for the
whol e catchnment area rather than to the managenent of floods as such

4, All major activities in the catchnment area with the potential of adversely
affecting human health or significantly affecting water quality or quantity,

bi ol ogi cal conmunities, |andscape, climatic factors, architectural and
archeol ogi cal heritage, or the relationship between them should be subject to
envi ronnental inpact assessnment (EIA) and authorization procedures. EIA should
al so be applied on an international scale, in particular with regard to
activities with a potential transboundary effect on health and aquatic

ecosyst ens.

BOX 2
Change of paradi gm

Considering the evolution and trends, the approach to natural hazards
requi res a change of paradigm One must shift from purely defensive action
agai nst hazards to managenment of the risk.

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
management will be the appropriate method to deal with this challenge.

Experi ence has al so shown that |ocal flood protection measures can have negative
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 planning for the whol e
catchnent areas. On transboundary rivers, international cooperation is needed.

5. 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.

6. 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/
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1. RECOMVENDATI ONS ON FLOOD PREVENTI ON MEASURES
A Water retention 2/
7. Ret ai ni ng water on the soil surface should have priority over swift water
run-of f.
8. Nat ural wetlands and retention areas in the river basin should be
conserved, and where possible restored or expanded.
9. Former flood plains should be reclained by relocating dykes to

reincorporate these areas as natural retention areas into the discharge dynanc

BOX 3

Ant hr opogeni c interference into the balance of nature in the entire river
basin has influenced the risk of flooding

Several neasures have decreased the travel time 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 ati ons, for exanple, to narrow or straighten the course of the river have
shortened rivers and nade them drop nore sharply, and previous flood plains are
no |l onger part of the “natural” flow regine due to the construction of dykes and
wal | s.

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 led to increased soi
erosion. It has also increased the anount of surface run-off of rainwater and
nmel twater and accel erated their speed. Mreover, increased sealing of the |and
surface and accel erated drai nage of rainwater have further increased this run-
of f.

10. 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.

11. The water absorption capacity of the soil should be conserved and
excessive soil compaction and erosion should be avoi ded through proper and site-
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specific agricultural l[and use. This

| eads at the sane tine to a reduction BOX 4
in nutrient and pesticide input into In recent years, the abundant
rivers. rainfall in many parts of the

Republic of Ml dova has caused
fl oodi ng and di saster

12. The forest population in the

The causes of these disasters

river basin should be maintained and include the unjustified building of

expanded by semi -natural reforestation, dams, bridges, roads and other
. . . . facilities and the siting of housing
particularly in nountain and hilly and product i on facilities in
ranges, as forests are the greatest fl oodpl ai ns wi t hout proper planning
. M st akes in t he regul ation of

hatural water storage basins and reservoirs and watercourses and in the

contri bute considerably to reducing operation of regulatory structures are

. . further contributing factors.
soi |l erosion.

More than 500 settlenments (over
. . 30% of the total) are located in flood
13. The required run-off capacity zones. Some 30,000 residentia
shoul d be taken into considerati on when bui I di ngs (housing a total of around
. . 150,000 people) are in zones where
restoring devel oped river courses to there is a permanent flood hazard.
their “natural” state. |[If, however, Local authorities and inhabitants have
been informed of the risk and have
the devel opment of a watercourse, been invited to take steps to nove
i ncluding the construction of dykes, is homes and other structures to safe
. ground.
unavoi dabl e to protect people and

val uabl e properties, conpensation areas Source: MP. WAT/ SEM 2/ 19.

shoul d be nade avail abl e.

14. 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.

15. 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 |longitudinal section of the main watercourse.

B. Land use, zoning and ri sk assessnment

16. 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
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17. Non-structural prevention and protection should include zoning, based on
hydrol ogi cal and risk assessnment studies. Ildentification and mappi ng of hazards

and high-risk areas should be integrated into |and-use planning policies.

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

19. 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 nudflows and | andslides with
devastating effects. These effects can be further aggravated by human
settlenents and installations on the river banks. Structural protection
nmeasures, such as channelling, in these areas should be carefully selected and
adopted on a case-by-case basis.

BOX 5
Ri sk managers and human heal th considerati ons
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 ot her hazardous sources; |ocation of dwellings; |ocation
of public buildings and transport systens at risk);

* Anal yse and predict the vulnerability of comrunities (taking into account
popul ati on density, vul nerable structures, econonm c aspects, etc.);

* Drawi ng up inventories of existing resources (including infrastructure;
personnel; conmunication; transport; health services, nedical stocks, etc. to
facilitate the rapid nobilization of all available resources if need be);

* Establish a regional or national coordination mechanism including the
health sector, to deal with fl oods.

20. 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 6
Public health inpacts of flood disasters

The hurman health effects of floods nay be divided into direct effects or
indirect contributory effects as a result of being flooded. Direct effects on
health are those caused by the floodwaters. Indirect effects are those caused by
ot her systens that have been damaged by floods. 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 social services. Health and social service personnel are likely to
be heavily involved in responding to the imediate and |asting inpacts of
di saster, thus renoving them from their normal caring activities. Secondl vy,
normal patterns of comrunication, either routine visits of health and socia
service 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 thensel ves
be adversely affected by flooding or storm damage or their nedical and other
supplies may be interrupted, thereby tenporarily reducing their capabilities.
These problens mght last for nmonths, even years.

Source: MP. WAT/ SEM 2/ 22

21. Desi gnated fl ood plains should be saved from any devel opment and from
bei ng used in ways that hanper proper flood-water run-off. These areas should
be used only as extensively managed grassland. Arable |and should be converted
i nto grassl and.

22. Exi sting constructions |ocated in flood plains should be nade fl ood-
conpati ble. Further constructions in imediate flood plains and on areas at risk
of floods, landslides or damfailures should be prohibited. 1In potential flood
pl ai ns, 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.

C. Structural nmeasures and their inpact

23. 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 inpact of
climte change on river run-off.
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BOX 7
Public health inpacts of floods: food availability

Fl oods may affect food availability in a nunber of ways. Food stocks may
be damaged if storage areas are flooded. Serious flooding usually disrupts
transport of food and food shortages are likely in food-deficit areas,
particularly towns, which are cut off from supply sources and have i nadequate
food stocks.

If transport systens are disrupted for a long period, alternative routes
or neans of transport will be needed. Different problens may arise in regions
where standi ng crops or stocks are destroyed, especially where there is |limted
reliance on outside food supplies. Such regions nay have inadequate transport
systems to inport food supplies and severe distribution problens may ari se.

Source: MP. WAT/ SEM 2/ 22.

24. However, flood protection is never absolute; only a certain |evel of
protection agai nst flooding can be guaranteed.

25. The characteristics of areas and objects determine the limts of nmeasures
to devel op watercourses so as to control floods.

26. The environmental inpact of mmjor water-construction works referred to
above should therefore be assessed.

27. The inpact 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.

28. 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 | ocal or

nati onal conditions.

29. In deciding on rehabilitation nmeasures for flood-related structures, the
rel ocati on of dykes shoul d be consi dered.
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BOX 8
Structural nmeasures

Fl ood protection by means 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, before using
such techni cal neans, the proper sequence of preventive and protective measures
must 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
f1 oodi ng. This also applies to construction downstream of reservoirs.
Permtting these activities is now deenmed to be a mstake as it has had fata
consequences for human health and property during fl oods.

D. Earl y-warni ng and forecast systens

30. An effective early-warning and forecasting systemfor extending the
reaction tinme should be supported by the earliest possible warning of extrene
weat her conditions and a coupl ed net eorol ogi cal - hydrol ogi cal forecasting system
(rainfall run-off nodels). Wthin this system the neteorol ogical paraneters -
especially rainfall and snownelt - serve as input for the flood forecasting
nodel .

31. Fl ood forecasti ng nodels shoul d be worked out, verified and adopted and,
if appropriate, harnonized by riparian countries, introduced and regularly

i nproved for the catchnment area of the main watercourse and its nost inportant
tributaries.

32. In some cases, for exanple for technical, scientific or even
adm nistrative reasons, it may not be
appropriate to devel op a forecasting

nodel that covers the whol e catchnent BOX 9
area. Mddels or sub-nodels then need
to be devel oped for various parts of

the catchment. 1In these cases, it is Early flood warnings, flood

of the utnost inportance to ensure a i nformation and forecasts are

proper |ink between the nodels extremely inportant to be able to
recogni ze dangerous situations in

Early-warning and forecast systens

covering the various sub-basins. time, as the period between the
beginning of a flood event and its
33. Forecasts of ice janms and ice reaching critical levels can be used

to prevent or reduce danage.

break-up shoul d be examined jointly,
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as should the possibilities for preventing ice jans, and ice jams should be
prevented jointly.

34. Because of the short reaction tine, the forecast of flash floods in
nmount ai nous areas should only be based on a quantitative rainfall forecast, for
exanple with the support of an automatic precipitation network combined with
gquantitative radar precipitation data

35. 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

36. An automatic information system providing and exchangi ng data about the
operation of relevant water storage reservoirs and other hydraulic structures,
shoul d be set up and operat ed.

[11. RECOMVENDATI ONS ON | NSTI TUTI ONAL ASPECTS AND COORDI NATED ACTI ON

A. Joint bodies and their activities

37. 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 10

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, measures to prevent and control floods should be drawn up in
such a way that they take into account the whole catchnment area, irrespective of
adm ni strative or State borders, and be agreed upon and jointly coordinated.

This cooperation is inmperative at Ileast anpbng mnistries and other
authorities and institutions responsible for water managenent, human health,
civil defence, regional planning, agriculture and forestry, traffic planning and
nature conservation and shoul d be established and ensured.
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38. These joint bodies, when devel opi ng 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 scales of floods;
bui l di ng of flood awareness; and the setting-up or inprovement of fl ood
notification and forecasting systens;

(c) Draw up an inventory of all structural and non-structural mnmeasures to
prevent, control and reduce floods; analyse the existing scope of flooding and
human activities based on a risk analysis that goes beyond national borders in
the catchnent area; and identify the inadequacies of the existing scope of the
techni cal and non-technical flood control and preventive measures;

(d) To achieve the long-termgoals of flood-related risk managenent, 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 accordi ng
to their relative inportance and ti netables.

39. Ri parian countries should assign to the joint body the task of nonitoring
and assessing the effectiveness of the agreed measures and the resulting

i nprovenents in flood prevention and protection. Mechanisnms for such types of
nmoni toring and assessnments should be set up by the joint body.

40. Through their respective joint bodies, countries riparian to the same
transboundary waters shoul d cooperate in establishing the water bal ance for the
entire catchment area or parts thereof in order to characterize the natura

wat er 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-nmade effects that originate fromwater use and influence water quantity.

B. Provision of information

41. To control and reduce the risks originating fromfloods and ice hazards,
arrangenents shoul d be made to:

(a) Inform 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.



MP. WAT/ SEM 2/ 1999/ 4
page 13
Annex

42. Arrangenents should al so be made to inform each ot her about conpetent
authorities or points of contact designated for the purposes described above.
Accordingly, the conpetent authorities or points of contact responsible for the
sanme transboundary waters shoul d cooperate to establish joint emergency and/or
conti ngency plans, where necessary, to supplenent existing plans or other
arrangenents. The joint energency and/or contingency plans should deal not only
with parts of the river, but with the entire catchnent area.

43. Fl ood warni ngs, 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 nmeans. This should include
i nformati on what the public should do.

44, Free and unrestricted provision and transfer of nmeteorol ogi cal data and

products, as defined by WMO in its Resolution 40, should be secured by close
cooperation between hydrol ogi cal and neteorol ogi cal services.

C. Critical situations and nutual assi stance

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

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

47. 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 plane,
boat or on land) during flood events.

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

A. CGeneral recommendations

48. The public should be informed by the environnmental /water authority and/or
ot her 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 danage.
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I nformati on about restrictions on construction in flood areas should be easily
accessi bl e.

49. 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 flood preventi on neasures and be inforned about
how to act during flood events. This requires, inter alia, that forecasts and
related information are easily accessible and that real-time nedia coverage is
ensured. Media plans should be prepared together with the riparian countries
and a citizens' information desk could be useful in sonme countries.

BOX 11

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” nmeans any one or nore natural or |egal persons and, in
accordance wth national | egislation or practice, their associations,
organi zati ons or groups, a holistic approach to flood prevention and protection
i ncl udes nmeasures related to public informati on and awareness raising which are
addressed to policy nmkers, governnental authorities, nunicipal and |oca
authorities, the business sector, agriculture and forestry, research and
devel opnent, the media 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 inplenentation 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 judicial and
adm nistrative review of rel evant decisions.

50. 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 .
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B. Recomendations to policy nmakers

51. Pol i cy makers:

(a) Shoul d beconme aware of the need to maintain the natural bal ance as a
basis for flood protection w thout expecting all flood problens to be solved 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.

C. Recommendati ons to governmental authorities
52. Staff of governmental authorities should be inforned and properly trained
to:

(a) Consistently apply the existing aws 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 fl ooding;

(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;

(e) Revi ew the framework for el enental damage control insurance in
di al ogue with the insurance industry;
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() Take measures to pronote the natural devel opment of watercourses; in
wat er cour ses passi ng through urban areas maintain the watercourses and their
banks to ensure proper conditions for swift water run-off when floods strike.

D. Recomendati ons to nunicipal and local authorities

53. 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 warni ng and action plans for
ri sks posed by flooding and ice.

E. Recomendat i ons on educati on

54. 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 pnent .

F. Recomendati ons on agriculture and forestry

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

(a) Promote water retention by means 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.

G Recommendati ons on _sci ence,
research and technol ogy

56. 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 climate
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 nformation on the
i nportance of new forns of agricultura
and forest management for flood
run-of f;

(c) Devel op operational flood
forecasting nodels, taking particular
account of the effort required to
achi eve specific inprovenents;
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BOX 12

Lack of awareness of the danger
posed by fl oodwaters

Characteristics of streamflow
vel ocity, waters carrying debris such
as boulders and fallen trees can put
residents and passers-by at risk of
death or injury. Landslides may occur
after floods and exacerbate hazardous
condi tions. Behavioural patterns and
| ack of awareness of the danger posed
by fast-noving floodwaters can also

| ead to deat h. Qovi ousl y,
fl ood-specific nortality varies by
country. Mre than 90% of the studies

carried out in the United States have
shown drowning as the first cause of
nmortality associ at ed Wi th fl ood
events. In general, nortality due to
drowning is frequently observed in
flash fl oods, when heavy water run-off
i nundat es comuni ti es suddenly.

Motorists in particular are at
hi gh risk of death when driving into
swiftly noving water or when traffic
is diverted by floodwater. The
majority of deaths from drowning in
fl oods occur anobng occupants of notor
vehi cl es. Deaths my be in part
attributed to the m sconception that
not or vehi cl es provi de adequat e
protection from rising waters. In
fact, wvehicles driven into water
beconme nore Dbuoyant because the
mormentum of water is transferred to
the wvehicle. O her contributory
factors are related to the increased
I evel of  physi cal and enotiona
stress, which pronote the likelihood
of nyocardial infection and even
cardiac arrest anong people with a
pre-existing heart condition

Source: MP. WAT/ SEM 2/ 22.

(d) | mprove instruments to manage flood retention systenms and

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

(f) | mprove net hods, devices and materials for protection, devel op
construction technol ogi es.

H. Recomendations to the nedia

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

(b) Avoi d sensationalist reporting.

l. Recomendations to citizens and the public at | arge

58. 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.

J. Recomendati ons to busi ness

59. Measures are needed to enabl e insurance conpanies to offer blanket
i nsurance for elenmental damage including the risk of flooding.
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Not es:

1. Foll 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, “local” refers to all relevant levels of territorial unit
bel ow the | evel of the State.
2. Al t hough the recomrendations in chapter I1.A are based on experience from

a great nunber of rivers, it goes w 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. The need to take due account of |ocal problens is also
hi ghlighted in chapter 1.
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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

Wbund infections; dermatitis;
conjunctivitis; gastrointestina
illnesses; ear, nose and throat

i nfections; possible serious water-
borne di seases

Increase 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

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

HEALTH | MPLI CATI ONS

Possi bl e serious water-borne

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

| eptospirosis, 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



