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FOREWORD

In recent years, the world has witnessed dramatic impacts of floodings on both the economies
and the environment, affecting the lives and livelihoods, food security and nutrition of billions
of people worldwide. Recent floodings in Brazil, China, Germany, Libya, Mexico, Mozambique,
Pakistan, and other countries have shown the massive devastation and tragic losses that can
happen, both socially and economically. Along with earthquakes, the devastation of flooding is
the deadliest type of natural disaster. Climate change is exacerbating risks and damages caused
by floods.

On the other hand, flooding is an integral part of the natural water cycle. Through seasonal
floods, materials (e.g. rocks, sediment and nutrients) are transported to the downstream areas,
flood plains, river deltas and coastal areas, which form the most fertile lands of the planet for
agriculture. Such natural flooding processes are also crucial for freshwater biodiversity and
fishery resources. Good agricultural flood risk management can play a pivotal role in promoting
desired societal, environmental and economic outcomes.

Most present and prevailing flood risk management strategies have focused on protection and
control of floods to reduce the probability of a flood. However, there are emerging paradigm
shifts in flood management: recognizing flooding as an integral part of the natural rhythm
of health rivers and water cycle, shifting from flood response towards integrated flood risk
management, shifting towards a more strategic and system-based approach, and shifting
towards inclusive and adaptive response processes. In the face of the increasing likelihood and
severity of floods due to climate change, such a paradigm shift is much needed. Understanding
how flood management practices have evolved throughout history and learning from the past
how to adapt towards more strategic, integrated and holistic approaches of flood management
is vital for all people potentially affected and the planet.

We hope the recommendations presented in this report contribute to the aforementioned para-
digm shifts, especially in agriculture and rural areas, providing benefits for the people, their
economies and the environment. To overcome water related challenges such as floods in the
future — and to achieve food security and zero hunger in a world of changing climate — we must
learn how to live with the water instead of against it.

Lifeng Li

Director

Land and Water Division

Food and Agriculture Organization
of the United Nations

Rein Paulsen

Director

Office of Emergencies and Resilience
Food and Agriculture Organization
of the United Nations
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EXECUTIVE SUMMARY

Water is essential for all agriculture and food systems and central to sustainable development.
Flood-prone land is very fertile and productive, which has drawn people for millennia to live and
work on floodplains. Too much or too little water, however, can have disastrous effects on people
and ecosystems. Consequently, poorly managed flood and drought risks present a significant
challenge in making progress towards achieving the Sustainable Development Goals. Today,
more than 3 billion people live in agricultural areas with very high or high levels of water short-
ages or water scarcity and some 1.8 billion people are directly exposed to floods with significant
risk to lives and livelihoods (Rentschler, Salhad and Jafino, 2022). Climate-related disasters are
already worsening this picture with repercussions for agriculture and food systems, ecosystem
health and social well-being around the world (e.g. FAO, 2011a; FAO, 2021a).

This report presents a perspective on the impact of flooding in rural areas and how to address
them in an integrated way that delivers multiple long-term benefits for people (food, water, and
economic security) and nature. The challenges faced by rural communities are illustrated and
a strategic approach to flood management is presented. The approach advocated is based on a
paradigm of planning that connects the short and long term, seeks to simultaneously manage
flood risk to people, their agrifood system-related livelihoods and the economy, whilst promot-
ing the positive (and necessary) role floods play in maintaining productive agriculture (and
aquaculture) and ecosystem health. In doing so, the approach embeds the concepts of disaster
risk reduction (DRR) that are integral to the Sendai Framework for Disaster Risk Reduction
2015—2030 (UNDRR, 2015), which contributes to the 2030 Agenda for Sustainable Development
and the crucial need to progress at pace towards the Sustainable Development Goals.

This report highlights how flood management practice has evolved throughout history largely in
response to flood events. This heuristic approach has yielded some important advances in both
policy and planning. Central to this has been the shift from a reactive emergency-based response
towards a proactive approach, aimed at reducing and managing flood risks. There is however
more to do. Recognizing that rural areas have received disproportionately less attention,
and current approaches to planning and management are less well established in rural areas
compared to urban areas (Asian Development Bank, 2018), a small number of recommendations
are set to help make more rapid progress towards flood resilience in rural settings:

1. Accept that absolute protection is not possible and plan for exceedance: An acceptance
that some flooding will occur, regardless of steps made to reduce the risk to people, places
a focus on building resilience into all aspects of the planning. This includes ensuring that
early warnings trigger Anticipatory Action (AA), carried out before the forecast floods occur,
with the goal to mitigate their direct impacts on lives and livelihoods. Further, humanitarian
assistance should aid the timely and risk-informed recovery from a flood and act to under-
pin long-term resilience, addressing any underlying disaster risks.

2. Understand the resilience of agrifood systems at national and global scales: A lack of a
global assessment focused on flood risks in agriculture and food systems, and rural areas is
a brake on mobilizing investment to prevent flood risks, in early warning systems, proac-
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tive preparedness, AA, and capacities of rural communities. A strengthened risk assessment
process would encourage investment and support timely action to reduce vulnerabilities and
to prevent a hazard from triggering a disaster, saving lives and livelihoods.

Work with natural processes as part of a whole system approach to managing risk: Working
with natural processes as part of a flood risk management strategy implicitly encourages
choices that support healthy freshwater and marine ecosystems, healthy soils, and the
ecosystems and the services they provide: all are prerequisites for productive and resilient
agriculture.

Assess the resilience of agrifood systems at a catchment and community scale to better
understand and communicate any present-day risk and how it may change in the future:
Understanding the flood hazard, as well as the exposure and vulnerabilities of agrifood
systems and related livelihoods (including people’s coping and adaptive capacities), and
how they combine to generate the risk faced, is the starting point for any planning process.
Communicating this risk using modern communication tools alongside traditional stories
enhances risk awareness, which may be translated into interventions to reduce risk and help
avoid disasters.

Involve agriculture and rural communities in the process and promote socially just
outcomes: Rural smallholder farmers, women and Indigenous Peoples have significant
knowledge to contribute and a substantial role to play in flood risk management. Inclusive
planning processes encourage ownership and action.

Align and integrate planning and policy within and across sectors to reduce risk and maxi-
mise co-benefits: Managing flood risk does not take place in isolation of other risks and
development objectives. An active process of alignment (and, where necessary, integration)
within and across sectors and in consideration of the multiple and often conflicting risks
provides opportunities for delivering multi-objective solutions, helps manage trade-offs
and maximize co-benefits, and avoid future conflicts, creating new risks or exacerbating
existing ones. Good land use planning at catchment scale not only considers development
but identifies appropriate areas to store flood water upstream to reduce flood magnitude
downstream. Natural habitats should be conserved or restored.

Mobilize increased investment to scale-up resilience of agrifood systems and rural
communities: Scaling-up investment in the resilient agrifood systems and rural risk
management through national adaptation planning and disaster risk management (and
other mechanisms across sectors) will be critical if adaptation is to be successful. Increasing
international humanitarian support — including flexible and accessible resources to support
emergency response and recovery — will also be needed to address the inevitable residual
risk. Financing mechanisms that secure long term investment are needed to support the
implementation of adaptation pathways that are clear on how future choices will be made,
and who will make them.

Take proactive action to adapt and promote an integrated approach to water: Build-
ing upon the shift in philosophy towards a more strategic, integrated approach to
water management more broadly offers an opportunity for countries to slow
and store flood waters in the landscape (rather than evacuating flood waters
rapidly downstream where they may cause additional flooding) to help manage
drought risks and develop system-based approaches to hydropower and agricul-
ture! that deliver multiple benefits for people, their livelihoods, economy, and nature.

Including crops, livestock, forestry, fisheries, and aquaculture subsections.
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s that prqvide about 20 percent of the global fi
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largest impact, after extreme temperatures and droughts (FAO, 2023a), with a responsible loss
of around. 16 to 20 percent (FAO; 2021b; FAO, 2023a). However, due to the limitations.of data
reporting and cha i i ation for particular hazard types, these figures are

livelihoods, food security and nutrition at serious risk. Loss of tock and crop production,
and damage to food storage facilities and distribution of the systems upon i iculture
and food depend (e.g. transport), can rapidly undermine fragile food systems and supply chains.
This, coupled with limited financial resources to aid recovery, can make the impact of a flood on
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a rural community both acute and long lasting, continuing to undermine development for many
years after the flood waters

the often narrowly defined single objective of a flood control paradigm; the appr:
here places an emphasis on developing systemic resilience by reducing risk (to people, their
agricultural and food-related livelihoods; and the economy) in a way that promotes healthy
ecosystems, social well-being, and economic prosperity. Achieving these outcomes will inevita-
bly involve trade-offs, and understanding these trade-offs lies at the heart of the risk-informed

ways set out by the IntergovernmentakRanel on Climate Change (IPC Xxth Assessment Report
(IPCC, 2023). The United Nations (UN) envisi ere smallholder farmers, rural
entrepreneurs, and industries across the agrifood system reap the benefits of available water

and are adaptive, equitable, and equipped to thrive in.the face of climate related hazards whilst

protecting nature Making progress towards this goal will require a combination

ton and adaptation, as well isaster risk reduction (DRR) actions in agriculture

and the importance of adopting a long-term, strategic ap
part of these efforts (e.g. Sayers et al., 2014).

ch to flood risk management

This paper develops guidance for rural flood risk management, focusing on the translation
of these framing principles to address the flood challenges faced by rural communities. The
risk-based approach set out here seeks to manage rural flood risk in a way that protects people
(and their agrifood systems and related livehtioods) whilst also promotiag the healthy fresh-
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Figure 2.1 | The evolution and development of flood risk management

A willingness to live with floods ¢ Individual and small commumigies adapt to nature's rhythm

A growing demand to use the « Fertile landiin the floodplain is dxained for fosd production

ket ol T * Permanent communities are established on the floodplain

 Local (uncoordinated) levees start to be constructed

A focus on flood control *E orts are directed towards controlling flood flows and
defending against flooding

« Large scale structuralapproaches (levees, dams and other controls)
are planned and implemented through organized governance

Flood control is complemented  Arecognition that engineering.alone has limitations
by actions to reduce

*E ortis devoted tosreducing economic damages should a #06od occur
flood damage

I- (Some) e ortis devoted to mitigating loss of ecosystem services

Limited resources are 4 recognition that budgetsare limited and not all pk6blems are equal

prioritized based on risk

 Risk maragement (a combination of probabftity and consequence)

is seen as a mearTs-te-targethmited

Risks managed strategically 2 as e ective in managing the se&
through integrated whole- wace ate change, funding and demographics
system and adaptive
approaches

* Working kRnatural processes is encouraged to both reduce risks
e ciently and atRjeve gains in ecosystem services

gflood risk is'seen through the lens of resilience‘

Sagufce: Adapted from Sayers, P., Penning-Rowsell, E. & Horritt, MN017. Flood vitkerability, risk, and social disadvantage: current
and future patterns in the UK. Regional Environmental Change, 18: 3393852. doi.org/1074QQ7/s10113-017-1252-z

As the climate changes and populations continue to grow, there is INCreasimg pressure on
space (for people, nature, energy production, food production, etc). Adopting a strategic,
systems-based approach will be increasingly important if flood risks are to be well managed.
Floods are projected to intensify and become more frequent in the future (particularly. across

many regions of Africa and Asia), and sea lev over 1 m over the next

100 years due to climate change (COCKETCO, 2022). An increasing frequency~of flooding will

short- and longer-ter ental health impacts. In response to these pressures, an integra
adaptive and inclusive risk framing is now seen as a prerequisite for making
progress in managing risk and promoting resilience. This evolutionary journey continues today

and underpins the discussion presented here.
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Figure 3.1 | The components of (flood) risk

Source (of the flood hazard)

(external to the system of interest
e.g. the rainfall or coastal storm)

Hazard (flood)

(defined by one or more characteristics of depth,
velocity, duration, extent, sediment or pollution
load, etc)

Pathway (of the flood hazard)

(the performance flood control
infrastructure (natural and built) and - .
the influence of landscape features Probability Risk

(of the hazard and (typical “event risk” — the

consequences consequences associated

occurring) with a given, coherent,
flood hazard, or expected
risk — the risk over a given

Receptor (direct or timeframe, often a year,
indirect exposure) such as the expected
. | damage or
(property, people, habitats etc that e S .
/\ may be directly impacted by given expected lifetime risk)
flood event (hazard) or indirectly from

Susceptibility the resulting immediate, medium-
or long-term cascade of impacts)

(the immediate, medium and

long-term long-term harm that may

result when a receptor is exposed to

aflood and reflects the coping -

capacity of those exposed) Receptor (individual or group
vulnerability)

Consequence (of a given flood)

(the expression of the harm when an
individual or group of receptors are
Value directly or indirectly exposed to a
(the agreed means of expressing the given flood)
degree of harm for a given receptor,
monetary and non-monetary)

Source: Adapted fro " ; lloway, G., Penning-Rowsell, E., Shen, F, Wen, K., Chen, Y. & Le Quesne, T. 2013.
Flood Risk M ement: A Strategic Approach. Manila; , Beijing, China General Institute of Water Resources and Hydropower
i 1d Wildlife Fund (WWF)-UK. https:/#unesdoc.unesco.org/

omponent of sustainable dev
at constitu i i ractical

opment.-Although no blueprint is yet available as to
sense. Itis generally agreed that the environmental, social,
and ecological system are required to *‘continue to function, and i its, in the

economic functions of a hum

face of change, no matter the rate of change" (Urban Futures Team, 2012). A resilience lens is
increasingly central to flood risk management to help identify the fundamental drivers of risk
and act accordingly. A ““flood-resilient system™ is able to.appropriately reduce the hazard and its
impact (e.g. Sayers, Galloway and Hall, 2012; Twigger= 014). This includes the ability

2020) — including enhancipg coping cepacities — underpins the discussion here:

challenges in a raral context

In many developing countries rural flood risk is significant. Thisreflects a combination of expo-
sure to frequent floods as a consequence of exploiting flood-prone land, having limited coping
capacities and vulnerable livelihoods and agrifood systems upon which they rely.

NDERSTANDING RURAL FLOOD RISK AND RESILIENCE
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These broad themes and the activities they involve are discussed in the following section.

Icy,planning

At any given time, regional and national policies are being refined, strategies developed, and
local schemes and actions promoted and.implemented across-a range of sectoral interests and
at multiple levels of governance. Flood risk management sits at the intersection of many other
management considerations and as such, it is influenced and shaped by choices across multiple

yields, and livelihood diversification). is does not demand a or “‘perfect” integration,
but it does need a willingness to understand trade-offs between sectors and seeks proactive
collaborative solutions. By aligning flood risk management with other strategies, additional
wider goals can be achieved, such as managing water resources, reducing soil erosion and river
sediment loads i tediversity. Proactive alignment is therefore central if flood risk

oving towards the Sustainable Development Goals

Table 4.1 _|#Attributes of strategic vision

Attributes of Description
alignment within
“good” flood risk

management
Basin planning* Basin planning typically involvesa series of nested statements of intent
(vision, objectives, which together.forms th in_plans are developed and

and actions).

Inclusive and Including those with an interest in flood related issues, including Indig-

cooperative enous knowledge, and the contribution of all veices; including those
directly and indirectly impacted, who are likely to remain unsupportive of
the plan because of the potential.implications for them.
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4.1.2 Strengthening governance for disaster risk reduction

s having in place
setoutin the i
mework at national and local levels (UNDRR, 2015), with food risk ma

ement main-
streamed into-sectoral plans, including the development of speci¥c agricultural D
and plans(Box 4.2).

Box 4.2 | Example of a national disaster risk reduction plan for the
agriculture sector

In Cambodia: Cambodia’s Plan of Action for DRR in Agriculture 2014-2018 sets out an actionable
risk-informed approach to reducing agricultural risks (MAFF, 2013). This plan was established
under the leadership of the General Directorate of Agriculture (GDA) of the Ministry of Agriculture,
Forestry, and Fisheries as a living document and roadmap. It includes agricultural specific DRR
interventions in the country that aim to reduce the adverse impacts of disasters, such as floods,
droughts, storms, pests, and diseases.

In Myanmar: The agricultural sector is a backbone of Myanmar's economy, contributing about 30
percent of national gross domestic product (GDP). Almost 70 percent of the rural population rely
on it for their livelihoods and incomes. Myanmar ranks in the top three countries most affected
by weather related events globally. Together with the Ministry of Agriculture, Livestock and Irriga-
tion (MOALI) the FAO Agriculture Action Plan for DRR has been developed (FAO, 2020), setting out
a series of priorities to enhance resilience across a range of hazards. The plans include transitions
to cropping varieties to better understanding the hazards and risks and governance arrange-
ments at local and regional levels.

Sources: MAFF (Ministry of Agriculture, Forestry and Fisheries). 2013. Plan of Action for Disaster Risk Reduction in Agriculture 2014-2018. Phnom Penh.

https://coin.fao.org/coin-static/cms/media/21/14109270844140/etfinal_national_poa_drr_gda_main_eng.pdf. FAO. 2020. Action Plan on Disaster Risk
Reduction. Naypyidaw, Ministry of Agriculture, Livestock and Irrigation (MOALI) & Rome, FAO.

44.3 Mobilizing investment

Present-day global expenditure on water infrastructure is projected to al t double by the

2040s to over USD 300 billion peryear, (GI H Oxford Econo

ment and the m de of the challenge. For example, in the aftermath of the severe flooding
that occurred between July and September 2022 in Pakistan, the recovery and reconstruction
needed was-estimated.to be USD 4 billion (FAO, 2022b). Scaling finance torsupport flood resil-
ience in agriculture and rural areas presents a significant challenge but it is nonetheless vital. To
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Table 4.2 | A system-based understanding of flood risk management:

ors

Factor Description

Hazard: The flood waters (reflecting the sources and pathways within the system)

Depth, velocity, duration,
and timing and season

a lack of drainage could leave the flooded area waterlogged for long periods.
The timing (day or-night) and the season may be important when understanding
the potentialimpact (such as on crop yield).

Erosion and debris Flood flows can erode surface soils, leading to the loss of topsail, and can
erode riverbanks and shorelines. Debris is often recruited and carried with the
flows, increasing the potential for downstr

Contaminants Flood water over-mobilizes poll ts (such as thr

overwhelming sewerage woyks) and carri em downstream.

=
=\

Frequency How often a flood ocgtrs will inflyehce how it is best managed, making space
for the most fregdent floods Jodt appropriately buffering the impacting of the

nts. Approachegto describing the frequency of flooding are often

confused and misuaderstood by professional and the public alike (Sayers, 2015).

Exposure: Receptors that may be directly or indirectly exposed to a flood hazard

Direct exposure When a person, property, crop, or any other receptor directly experiences
the flood. Reducing direct exposure often relies upon the ability of natural
infrastructure to moderate flood flows and the performance of built control
structures (where they exist).

In-direct exposure

. or their reg

i treatment plant and distribution p gional food supplies

due to the flo

Vulnerability: The propensity or predisposition to be adversely affected. Vulnerability encompasses a
variety of concepts and elements including sensitivity or susceptibility to harm and lack of capacity to cope
and adapt (IPCC, 2022)

Freshwater and marine Floods form part of the natural functioning of the river or coast on which
ecosystems ecosystems rely. Distribution to these processes (through loss of connectivity

d environmental flows), as well as exposure to contaminated flood
waters can degra system health and increase vulnerability.

\

Economic (local/macro) ed buildings, ile infrastructure systems, poor governance,
and social exclusion all increasesgconomicvulnerability.

People (including Not all people experience a fl

coping capacity) vulnerable than others. The poore stricted ability to cope, only
using their available skills and resource®z\to manage advi itions—+t r
disasters (UNDRR, 2023a). The coping capaci ill reflect the combination of
all of the strengths, attributes and resources availab #thin an organizati
community or society to manage and reduce disaster risks and strengthen
resilience (UNDRR, 2023b):
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Figure 4.2 | Opportunities existing across the basin for natural
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(GIWP), Paris, UNESCO & Woking, UK, World Wildlife Fund (WWF)-UK. https://
adapted from Speed et al., 2016

esne, T.2013.Floo
Resources and Hydropower Planning and Design
doc.unesco.org/ark:/48223/pf0000220

Box 4.3 | Promoting opportunities to work with natural processes in flood
management

The importance of functional floodplains to ecosystem health: As a result of periodic inunda-
tion, the floodplains of the major rivers including the Amazon, Irrawaddy, the Niger, and Zambezi
support wetland ecosystems of exceptional productivity, particularly in comparison with the
surrounding arid and semi-arid rangelands where the dry season is long. For centuries, flood-
plains have played a central role in the rural economy of the region, providing fertile agricultural
land that supports a large human population. The flood waters provide a breeding ground for
large numbers of fish and bring essential sediments, moisture and nutrients to riparian areas and
soils. Water that soaks through the floodplain recharges the underground reservoirs which then
supply water to wells beyond the floodplain. As the flood waters recede, arable crops are grown.
Soil moisture often persists into the dry season and provides essential grazing for migrant herds.
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to later in the chapter). This approach can be coupled with-spatial planning of financial incen-
tives, awareness raising, and flood warning and emergency support. In the United Kingdom of
Great Britain and Northern Irel erset Levels and Moors flood plains are areas that

stems. These prerequi-
sites are under pressure; with up to 52 percent of global agricultural lands no ing. moderately
to severely degraded (Iseman and Miralles-Wilhelm, 2021). Intensive and monoculture farming
systemscontribute to these problems, with poor agriculture practice cited as the primary driver in
80 percent of native habitat loss, biodiversity loss, and soil. degradation (Iseman and MirallesWil-
helm, 2021). Adopting regenerative and conservation farming practices (T able 4.4) helps to
tablish or maintain soil health, reduce surface water runoff, and improve water quality (e.g.
Antolini et al. Q; Adimassu et al., 2017). These methods work with natural processes an

re—

There also may be (where appropriate), opportunities to transfer some landeuUt of direct produc-
tion (ensuring that this is not done a e expense of the most erable whose livelihoods
depend-on agrifood systems) through wetland restoration, space for preferential flood routes,
and riparian buffers that further reduce nutrient and sediment loss and support wider benefits of
biodiversity. The diversity within the agricultural landscape developed through these approaches
also tends to encoural nd disease-resistant, nutrient-conserving, and bio-diverse food

Table 4.4 | Agroecology practice supports water m

Response theme Associated measures Examples
Infltration: Improving Arable land use practices Spring cropping (versus winter cropping), use of
soil health and the cover crops. Intensifcation, set-aside, and arable

water retention i rassland.
through management
of;n;ltratut)n L iz Livestock latTd practices Lower stocking rates, reducethpoaching,
CoCnen restrictioMseason.
/‘D'rngge Pryie{ Conservation tillage, crow ploug\ma{
Field gdfainage (to increase Deep cultivations and drainage, to uce
stefage) impermeability.

Bufer strips and bufering Contour grass strips, hedges, shelter belts,

zones bunds, riparian bufer strips.

Machinery management Low ground pressures, avoiding wet conditions.
Storage: Improving Upland water retention Farm ponds, ditches, wetlands
biodiversity and water
retention through enhanced Water storage areas Washlands, polders, reservoirs

natural storage schemes
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Table

Conveyance: managing Management of hillslope Blockage of farm ditches and moorland grips
connectivity connectivity

BuTfer strips and Contour grass strips, hedges, shelter belts,
bufering zones to reduce bunds, feld margins, riparian bufer strips
conectivity

Channelwaintenance Reduced maintenance of farmditchge

Chargel realign t Re-establishing meander

E., Shen, F, Wen, K., CT ll.l. ‘- . 2013. Flood Risk Mangagement: A Strategic

Source: Sayers, P., Yuanyuan, L., Galloway, G., Penning-Rowssa -8 Qtt T
Approach. Manila, ADB, Beijing, China General Institute of Water ResQurces and Hydropower Planning and Design (GIWP), Parjs#ONESCO & Woking, UK,

World Wildlife Fund (WWF)-UK. https:Zunesdoc.unesco.org/ark:/482237£Q000220870

Box 4.4 | Agroecology: Multiple benefits for water management

In Burkina Faso, northern Cote d’'Ivoire and Mali, contours retain rainwater on fields between the
ridges, where it filters into the soil (infiltration is about 10 percent of the total rainfall), while the
excess water drains away slowly to the ends of the field (Gigou et al., 2006). Contour ploughing
has also been found to be effective in Kenya, on slopes with less than a 10 percent slope, where
it reduced soil erosion and increased water infiltration (Gowland-Mwangi et al., 2010), in Tigray,
Ethiopia, where it reduced runoff (Gebreegziabher et al., 2009) and in Tunisia, where it reduced
runoff by 75 percent compared to the fallow plot (Al Ali et al., 2008).

In Ethiopia, conservation tillage — involving contour ploughing and the construction of invisible subsoil
barriers — decreased surface runoff, waterlogging and soil loss and increased crop yield (Temesgen
et al, 2012) with surface runoff reduced under conservation tillage by 48 and 15 percent for wheat
and teff, respectively. The establishment of furrows and ridges as part of conservation agriculture
in Ethiopia decreased runoff by 51 percent and soil loss by 81 percent protecting downslope areas
from flooding (Nyssen et al.,, 2011). The benefits of soil conservation practices applied in the Shkedim
catchment, Israel, were shown by lower runoff yields and peak discharges (Bekin et al., 2021).

In Taiwan, terraced paddy fields play a crucial role in water and soil conservation in mountainous
areas, where their water-storage capacity reduces floods (Chen et al. 2014).

In Israel the ancient stone terrace walls constructed in the dry valleys of the central Negev
highlands, slow runoff, and trap sediment enabling agricultural production in places crops would
not grow if unaided (Ore and Bruins, 2012).

Sources: Gigou, J., Traore, K., Giraudy, F,, Giraudy, F., Coulibaly, H., Sogoba, B. & Doumbia, M. 2006. Farmer-led contour ridging can reduce water runoff in
African savannahs. Cahiers Agriculture, 15(1): 116—-122. Gowland-Mwangi, J., Odiaga Oloo, J. & Wambugu Maina, S. 2010. The effectiveness of Farmer Field
Schools’ extension methodology in conserving soil and water using contour ploughing, unploughed strips and farm yard manure. Problems of Education
in the 21st Century, (26): 52—65. http:/Zwww.scientiasocialis.It/pec/files/pdf/vol26/52-65.Gowland-Mwangi_Vol.26.pdf. Gebreegziabher, T., Nyssen, J.,
Govaerts, B., Getnet, F, Behailu, M., Haile, M. & Deckers, J. 2008. Contour furrows for in situ soil and water conservation, Tigray, Northern Ethiopia. Soil
and Tillage Research, 103(2): 257—264. https://doi.org/10.1016/j.still.2008.05.021. Al Ali, Y., Touma, J., Zante, P., Nasri, S. & Albergel, J. 2008. Water and
sediment balances of a contour bench terracing system in a semiarid cultivated zone (El Gouazine, Central Tunisia). Hydrological Sciences Journal, 53(4):
883-892. Temesgen, M., Uhlenbrook, S., Simane, B., Van Der Zaag, P., Mohamed, Y., Wenninger, J. & Savenije, H.H.G. 2012. Impacts of conservation tillage
on the hydrological and agronomic performance of Fanya juus in the upper Blue Nile (Abbay) river basin. Hydrology and Earth System Sciences, 16(12):
4725-4735. https:.//doi.org/10.5194/hess-16-4725-2012. Nyssen, J., Govaerts, B., Araya, T., Cornelis, W.M., Bauer, H., Haile, M., Sayre, K. & Deckers, J. 2011.
The use of the marasha ard plough for conservation agriculture in Northern Ethiopia. Agronomy for Sustainable Development, 31(2): 287—297. https:./
hal.science/hal-00930453/document#:~:text=Farmers%20traditionally%20use%20the%20marasha,after%20crop%20emergence%20(shilshalo). Bekin,
N., Prais, Y., Laronne, J.B. & Egozi, R. 2021. The fuzzy effect of soil conservation practices on runoff and sediment yield from agricultural lands at the
catchment scale. Catena, 207: 105710. https:./doi.org/10.1016/j.catena.2021.105710. Chen, SK., Chen, R.S. & Yang, T.Y. 2014. Application of a tank model
to assess the flood-control function of a terraced paddy field. Hydrological Sciences Journal, 59(5): 1020-1031. https://doi.org/10.1080/02626667.2013.82
2642. Ore, G. & Bruins, H.J. 2012. Design features of ancient agricultural terrace walls in the Negev desert: human-made geodiversity. Land Degradation
and Development, 23(4): 409-418.

Blending natural and built infrastructure

Blending natural and built water infrastructure offers an opportunity for the strengths of one
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Box 4.9 | Adapting agricultural practice to reduce flood risk

lIn Orissa, India, one way to make agricultural systems more resilient is by developing and
adopting higher-yielding and more flood tolerant crop varieties and livestock breeds. One flood
tolerant rice variety yielded 45 percent more than the most popular variety (Dar et al. 2013).

In Balaka District, Malawi, flood recession agriculture, depression agriculture, spate irrigation,
and inundation canals and dugouts are all used, but external investment will be needed as well
as actions to increase farmers’ awareness to increase take-up and realise the full benefits of
flood-based farming (Msume, Mwale and Castelli, 2022).

In the Mekong River Delta, Viet Nam, new flood-based farming practices are used which result
in improved household income during the flood season. These actions are having impacts
on household confidence in securing food, income, health, and enabling evacuation during
floods, recovery after floods as well as generating wider interest in learning and practicing new
flood-based farming practices (Narayan, Nguyen and James, 2013).

Common insights into the social aspects that influence the uptake of flood-based farming
practices are also emerging. In eastern Nepal, where existing adaptation tends to be limited to
conventional seed storage and planting flood-tolerant rice,a study showed that the lack of take
up of a broader set of measures was linked to the age, education and income of the head of the
household, and the area cultivated, as well as previous flood experience, the perception of flood
risk, access to relief programmes, and the membership of social groups (Pathak, 2021).

In Zambia, farmers diversified into the selling of reeds and thatching grass, firewood sales, char-
coal production, and wild food collection (Mabuku et al.,, 2018). In Namibia, farmers have sought
to live with the floods with the addition of mafisa cattle trade, changing planting dates and fish
farming (Mabuku et al,, 2019). Farmers in flood-prone areas in northern Ghana adopted mixed
farming practice with a current focus on the rearing of goats and poultry, the cultivation of new
and improved crop varieties, and the planting of early-maturing crop varieties (Abarike et al., 2018).

Sources: Dar, M., de Janvry, A., Emerick, K, Raitzer, D. & Sadoulet, E. 2013. Flood-tolerant rice reduces yield variability and raises expected yield, differentially
benefitting socially disadvantaged groups. Scientific Reports, 3(1): 3315. http:/dx.doi.org/10.1038/srep03315. Msume, A.P., Mwale, F.D. & Castelli, G. 2022.
Inventory, and drivers of the adoption of flood-based farming systems in South-Eastern Africa: Insights from Malawi. Irrigation and Drainage, 71(2): 521-533.
https://doi.org/10.1002/ird.2664. Narayan, S., Nguyen, KV. & James, H. 2013. Measuring Household Resilience to Floods: a Case Study in the Vietnamese
Mekong River Delta. Ecology and Society, 18(3): 14. doi. org/10.5751/ES-05427-180313, Pathak, S. 2021. Determinants of flood adaptation: Parametric and
semiparametric assessment. Journal of Flood Risk Management, 14(2): e12699. doi.org/10.1111/jfr3.12699. Mabuku, M.P., Senzanje, A,, Mudhara, M., Jewitt, G.
& Mulwafu, W. 2018. Rural households' flood preparedness and social determinants in Mwandi district of Zambia and Eastern Zambezi Region of Namibia.
International Journal of Disaster Risk Reduction, 28: 284—297. doi.org/10.1016/j. ijdrr2018.03.014. Mabuku, M.P., Senzanje, A., Mudhara, M., Jewitt, G.PW. &
Mulwafu, W.0. 2019. Strategies for coping and adapting to flooding and their determinants: A comparative study of cases from Namibia and Zambia. Physics
and Chemistry of the Earth, 111(1): 20-34. https://doi.org/10.1016/j.pce.2018.12.009. Abarike, A.M., Yeboah, RW.N. & Dzomeku, |.K. 2018. Strategies of Farmers
in the Bawku West District of Ghana to Mitigate the Impacts of Climate Variability on Farming. In: O. Saito, G. Kranjac-Berisavljevic, K.A. Takeuchi, & E. Gyasi,
eds. Strategies for Building Resilience against Climate and Ecosystem Changes in Sub-Saharan Africa, pp. 217-235. Singapore, Springer.

Proactive spatial planningto avoid inappropriate development and
establish “safe” shelters

vulnerability to flooding

A-proactive spatt

appropriate given the nature of the flood hazard. For example, identifying areas as functional
floodplains, preferential flood routes and flood detention areas to ““store” water at times
of peak flows. This may require creating space within.rural developments as well as being
clear on locations to be maintained for periodic _storage (including some agricultural and
wetland a
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or reduce flood water entering them, along with internal arrangements to safeguard contents

(such as raising tools and seeds above the flood level, and waterproof storage for seeds,

axming tools) and using construction techniques capable of withstanding flood

ment, fishing boats, and livestock, td~aid recovery when the tlood water recedes” Such activi-
ties range from the creation of community-safe_havens.(such as part-ef a school or similar
building) to individual property modifications (such as creating roof access or property wall
strengthening) depending on the local context.

Box 4.10 | Access to shelters and safe havens and use of improved
building standards

Shelters provide a safe haven in Bangladesh: A low-lying delta nation at the foot of the Hima-
layas, Bangladesh is a country exposed to many climate related hazards, especially floods,
tornadoes, and cyclones. More than three million people live in high-risk areas along the 400
km coast. Disaster preparedness has long been a central focus of the government, including the
use of flood shelters (e.g. Sayers et al., 2013). Three types of flood shelters exist in Bangladesh:
community shelters, school-cum-shelters, and individual homesteads. Issues include accessibil-
ity to shelters, land availability, protection of lives and livelihoods, basic facilities and services,
the safety and security of women and children, the willingness and priority of potential users, and
maintenance and cost-effectiveness (Rahman et al., 2015).

The construction of hurricane-resistant livestock shelters in Saint Lucia: Livestock producers in
Saint Lucia are highly vulnerable to the impact of hurricanes and windstorms, which occur annu-
ally. The animal shelters often do not adequately address the material and design requirements
to appropriately strengthen these structures in order to minimize the risks and losses to the
farmer. Sometimes this is due to the lack or limited technical advice the farmers have obtained
before constructing the structures as well as the limited access to finance to adequately build
the shelters. Using climate proofing interventions, the construction of an affordable, simple and
practical livestock housing incorporates design features that aim to minimize structural damage
from strong winds, minimize disease risks and provide facilities for rainwater harvesting and stor-
age. The installment of hurricane clamps and bolts as part of the design feature helps to reinforce
the roofs and foundations of their structures. Existing structures can also be retrofitted (FAO, 2013).

Adapting buildings reduces flood damage in the Philippines: The typhoons and severe floods in
September 2011 in the Philippines did little damage to building structures that were well adapted to
frequent flooding and thanks to local ways of protecting property during floods (Ohara et al., 2016).
Even when covered with 1m of floodwaters, residents had moved furniture and household goods to
the second floor or to neighbours houses before water arrived. During inundation, people preferred
to stay on the roof or in dry spaces inside houses even during inundations instead of evacuating
because they preferred to protect their property. Inundation above the height of electric plugs
caused more hindrance to daily life because it prevented electricity use. Residents took liquefied
petroleum gas tanks to the second floor or to the roof top to use them for cooking during evacuation.
Sources: Sayers, P., Yuanyuan, L., Galloway, G., Penning-Rowsell, E., Shen, F, Wen, K., Chen, Y. & Le Quesne, T. 2013. Flood Risk Management: A Strategic
Approach. Manila, ADB, Beijing, China General Institute of Water Resources and Hydropower Planning and Design (GIWP), Paris, UNESCO & Woking, UK,
World Wildlife Fund (WWF)-UK. https:#/unesdoc.unesco.org/ark:/48223/pf0000220870. Rahman, A., Mallick, FH., Mondal, M.S. & Rahman, M.R. 2015.
Flood Shelters in Bangladesh: Some Issues from the User's Perspective. In: Collins, A., Jayawickrama, J., Jones, S., Manyena, B., Walsh, S. & J.F. Shroder,
eds. Hazards, Risks, and Disasters in Society, pp. 145-159. Amsterdam, Elsevier. FAO. 2013. Construction of a hurricane-resistant small ruminant shelter, St.
Lucia. Rome. https:Zwww.fao.org/3/CA3022EN/ca3022en.pdf. Ohara. M., Nagumo, N., Shrestha, B.B. & Sawano, H. 2016. Flood Risk Assessment in Asian

Flood Prone Area with Limited Local Data — Case Study in Pampanga River Basin, Philippines. Journal of Disaster Research, 11(6): 1150-1160. https:Zwww.
jstage jst.gojp/article/jdr/11/6/11_1150/_pdf
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Livelihood diversification andhli

Subsistence producers and small farm wage labourers in the rural areas of low-income countries
constitute over twothirds of the global poor and food insecure populations (FAO, IFAD and WFP,
2015). Diversification of-Hvelihoods is a commo applied strategy for coping with economic
and environmental” shocks and instrumental in poverty~geduction. Livelihood diversification
(through ocgupational divetSification or off-farmadiversification) can help rural families and

€.9. Gautam and Anderson, 2016). Encouraging appropriate diversity in~agticulture by using
more climatetolerant varieties and choosing different crops provides an opportunity to build
flood resilience, while also supporting a broader agenda of poverty reduction, and as part of the
flood risk management strategy (rather than forcing diversification in response to the losses
incurred during a flood) (Gautam and Anderson, 2016).

Box 4.11 | Livelihood diversification and rural community action supports
flood resilience

Farm-based diversification in Viet Nam: In the Mekong Delta, Viethamese farmers are actively
diversifying to farming methods that are either less vulnerable to flooding or use the opportunity
flooding provides by: (i) growing freshwater giant prawns to take advantage of the high flooding
system; (ii) building ponds to raise fish, using trash fish caught in the flood season as feeds for
cultured fish; (iii) switching to more profitable cash crops (e.g. sesame) rather than rice; (iv) adopt-
ing multiple cropping systems (e.g. double or triple rice crops) within an embanked system; and
(iv) practicing integrated freshwater aquaculture (e.g. integrated rice—fish/crab farming) (Narayan,
Nguyen and James, 2013).

Rural community organizations play a vital role in reducing risk — Oti basin, Togo: The underly-
ing drivers of vulnerability are being addressed through the creation of new income generating
opportunities and increasing the capacity of communities to manage their own flood risk (Komi,
Amisigo and Diekkrtiger, 2016). This includes seeking to establish local, village-level, flood risk
management committees to help access emergency funds and insurance for local households,
embed flood risk management as part of the school curricula, and address the lack of early warn-
ing systems and emergency plans.

Farm and non-farm-based diversification in the Okavango Delta, Botswana: Across the delta,
floods often cause widespread damage to crops and property, livestock are lost to drowning
and being caught in the mud, and public infrastructure and services are often disrupted or even
lost (Motsholapheko, Kgathi and Vanderpost, 2011). Many households in rural villages depend on
access to natural capital, which is threatened by population growth, land use changes, policy
shifts, upstream developments, global economic changes, and climate change. Livelihood and
income diversification is seen as the key to improving resilience, as it works alongside proactive
planning to enable temporary relocation to less affected areas, and the use of canoes for early
harvesting or evacuation and government assistance, particularly for the most vulnerable house-
holds, and training in non agricultural skills.

Sources: Narayan, S., Nguyen, KV. & James, H. 2013. Measuring Household Resilience to Floods: a Case Study in the Viethamese Mekong River Delta.
Ecology and Society, 18(3): 14. doi. org/10.5751/ES-05427-180313. Komi, K., Amisigo, B.A. & Diekkriiger, B. 2016. Integrated Flood Risk Assessment of Rural
Communities in the Oti River Basin, West Africa. Hydrology, 3(4): 42. http://dx.doi.org/10.3390/hydrology3040042. Motsholapheko, M.R., Kgathi, D.L. &

Vanderpost, C. 2011. Rural livelihoods and household adaptation to extreme flooding in the Okavango Delta, Botswana. Physics and Chemistry of the Earth,
36(s 14-15): 984-995. http://dx.doi.org/10.1016/j.pce.2011.08.004
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Reducing existi y.supporting relocation

Between 3.6 million people were displaced annually between 2008 and 2018 across India,

of the diplaced to ret

dif ostly to maintain _and the permanent relocation of some communities wij

community to.make space for the natural function of the river or sea reduces flood exposure and
can, if undertaken with consent, be an<important aspect of flood risk management processes:
Doing so successfully relies.onclose engagements, raising awareness of risks (and -how this may
change) and providing support (financial, planning, and social) for those affected. Relocating
within the area, rather than to more remote locations, can help atal i ohe-
sion and important place-based associations.

Box 4.12 | Temporary and permanent supported relocation

Temporary relocation and safe havens: In July 2020, in China, the Chinese government set up 88
temporary relocation sites in East China’s Anhui Province to house residents displaced by rain-trig-
gered floods wreaking havoc across the province, with more than 3 200 people taking shelter
at the sites (ReliefWeb, 2020). The UK Government work with charities and the local councils to
provide emergency accommodation if residents need to be evacuated during a flood. Research in
Thailand identified appropriate locations of temporary shelters that maximize the number of flood
victims that can be covered or can reach a shelter within a fixed distance and to minimize the total
distance of all flood victims to their closest shelters (Chanta and Sangsawang, 2012).

Post-flood resettlement in rural Mozambique involved a movement away from rainfed subsis-
tence agriculture towards commercial agriculture and non-agricultural activities (Arnall et al,
2013). The ability to secure a viable livelihood was a key determinant of whether resettlers
remained in their new locations or returned to the river valleys despite the risks posed by floods.

Permanent relocation: In the United Kingdom, local housing plans are more closely aligned
with the long-term shoreline management plan, identifying, and purchasing or repurposing
land (land banking) that is at high flood risk for future community development. A key step is to
ensure affected communities are meaningfully engaged in the decision-making process. This is
followed by support to property owners (and local authorities) to access assistance packages (for
demolition and relocation) including buy-back or lease-back schemes and preferential access
to development land. Unfortunately, for high-risk coastal communities that face the prospect of
relocation; compensation, or compulsory purchase (at risk free market prices) are not generally
available as a taxpayer-funded coastal management option (Sayers et al., 2022).

Sources: ReliefWeb. 2020. Chinese flood-hit province sets up 88 temporary relocation sites. ReliefWeb, 10 July 2020. New York, USA. [Cited
2023]. https:/reliefweb.int/report/china/chinese-flood-hit-province-sets-88-temporary-relocation-sites. Chanta, S. & Sangsawang, O. 2012. Shel-
ter-Site Selection during Flood Disaster. The 4th International Conference on Applied Operational Research. Volume: Lecture Notes in Management
Science 4, July 2012. https:/Zwww.researchgate.net/profile/Sunarin-Chanta-2/publication/272831306_Shelter-Site_Selection_during_Flood_Disas-
ter/links/54f13ae00cf2f9e34efdad95/Shelter-Site-Selection-during-Flood-Disasterpdf. Arnall, A, Thomas, D.S.G., Twyman, C. & Liverman, D. 2013.
Flooding, resettlement, and change in livelihoods: evidence from rural Mozambique. Disasters, 37(3): 468-488. https:/doi.org/10.1111/disa.12003. Sayers,
P.,Moss, C., Carr, S. & Payo, A. 2022. Responding to climate change around England’s coast - The scale of the transformational challenge. Ocean and Coastal
Management, 225: 106187. https://doi.org/10.1016/j.ocecoaman.2022.106187
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4.3 Adaptation pathways:; Embedding adaptive
capacity in response to climate change
and emerging

ager with a rational doubt as to what action to take to improve agri systems’ resilience.
The deep uncertainties, associated with climate or demographic change, for exam
reduced through improved data or models. There is however increasing clarity on the drivers and
triggers for change (FAO, 2022c). Flood risk management brings together these perspectives based
on a longer-term, strategic planning process that aligns the agrifood systems with the broad
sustainable development context. Such an approach urges those involved to recognise the future

risks, including climate, social, environmenta ic-.changes); assessing the risks;
deciding how to act (recognising the trade-offs and conflicts that exist between choices made);
implementing the selected actions; and monitoring their performance before reappraising and

adapting as necessa

Define goals and objectives

Identify issues over
scales of interest

Describe measures of
success and decision criteria

Consider trade-o s Imagine alternative futures
and inherent conflicts

Analyse system behaviour )

Assess present and future

risks and opportunities

( Evaluate performance )4—}[ Imagine alternative futures ]

Source: Sayers anyuan, L, Galloway G, Pennln = sell, E., Shen, F, Wen, K., Chen, Y. &Le Quesne, T. 2013 Flood Rlsk Management AStrateglc
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Figure 4.4 | Breaking the *hydroillogical” cycle post flood: Using a flood
eve widow of opportunity for change
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Flood or drought

Apathy ‘Hydroill oy
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Source: Browder, G., Nunez Sanchez, A., Jongman, B., Engle, N,, Van Beek, E., Castéra Errea, M. & Hodgson, S. 2021. An EPIC
Response: Innovative Governance for Flood-and Drought Risk- Management. i ,DC, - . knowledge.

4.4 Dinclusive process©of planning, implementation,
and monitoring

have a role to play in the fut management of flood risk are meagnihgfully involved. This not
only builds a sense of the ownershi isi i but also ensures ““no one is left

behind” in having their voice heard, and indigenous and local knowledge is valued and used in
problem-solving and analysis, and most.importantly, in the decision-making process. Inclusive
and participatory processes are central to all stages of planning, including the earliest stages of
implementation, monitoring, and evaluation before the direction is set,. The positive circle of

Practical questions can be used to challenge the degree of inchysion. For example: Are all those
that may be impacted by a decision, or have a role to play in the fu management of fl

risk (either their own or others) appropriately involved? Is their involvement purposeful and

meaningful, both to the stakeholders and to-the decision makers?
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Box 4.17 | Engagement and collaboration in support of flood risk
management

Supporting community-based flood risk management: Early engagement with local rural
communities and understanding their perspective has been important in Thohoyandou, South
Africa (Sinthumule and Mudau, 2019). They recognise that flooding is a natural process, but
human activities such as clearance of natural vegetation, cultivation in steep slope areas, urban-
ization, poor designs and maintenance of drainage system and settlement in inappropriate areas
all enhance the risks of flooding. Local communities did not cope well when there was flooding.
However, they still suggested strategies that should be used to cope with future flood hazards,
rather than only relying on strategies imposed by the government or private companies as has
been the situation in other countries. Sinthumule and Mudau (2019) demonstrate that flood
disaster management requires local strategies coming from local communities.

Co-design of the flood risk management strategy: In Nepal collaboration between the imple-
menting entities, international aid providers, government and academic organizations and the
local community groups significantly shaped the approach to flood risk management at the
earliest stages. Local community members (including women and marginalized communities)
actively co-owned the outcomes through their involvement in awareness-raising activities, train-
ing sessions, mock drills, and even infrastructure-related works (Aguilera, 2021).

In Denmark local municipalities take the lead on spatial planning, but the landowners are
responsible for flood risk management. Without collaboration, development can fail to take
account of the current or future flood risk. In Ringkgbing-Skjern municipality, a more collabora-
tive approach is being adopted. This approach involves raising awareness of the sources of flood
and the associated risk and sharing this information with spatial planners and residents. Present
and future flood risks are explained through face-to-face and digital participation processes.
The communication of risk is accompanied by information and engaging animations on how
individual homeowners can modify their homes to reduce their risk. It also emphasises the need
for, and benefits of, collective action to reduce flood risk to the community (Cloud2Coast, 2023).
Sources: Sinthumule, N.I. & Mudau, N.I. 2019. Participatory approach to flood disaster management in Thohoyandou. Journal of Disaster Risk Stud-
ies, 11(3): 711. doi.org/10.4102/jamba. v11i3.711. Aguilera, J.J. 2021. Community-Based Flood and Glacial Lake Outburst Risk Reduction in Nepal.
WweADAPT, 26 November 2021. Stockholm, weADAPT. [Cited 2023]. https:Z/wwwweadapt.org/solutions-portal/community-based-flood-and-glacial

-lake-outburst-risk-reduction-in-nepal. Cloud2Coast. 2023. Approach. In: Cloud2Coast. Brussels, European Commission. [Cited 2023]. https:/Z/www.
cbacloud2coast.eu/c2c-approach/

4.4.2 Just outcomes

There.are many dimensions to discussions related to fairness-and equity (e.g. de Goer de Herve,
2022). Flooding, and actions taken to manage floods, arenot fair per se (e.g. Johnson, Penning,
Rowsell and Parker, 2007). There is a clear concern impacts of climate change will

are often in more erable positions, with limited access to knowledge and little financial capac-

ity, they play a substantial role in community cohesion and resilience in many countries, especially
developing. countries. Developing flood management approaches _that-successfully address the
unique risks faced by different groups and genders within rural communities underpins the need
to reduce risk fairly (including for the most socially vulnerable who often depend on agriculture

ANAGING RURAL FLOOD RISK: ALIGNED, SYSTEMS-BASER, ADAPTIVENQND INCLUSIVE







v

A strategic approach to flood risk management promotes working with natural processes, food

security, social justice, and s important aspects of developing flood-resil-

Accept that absolute protection is not possible and plan for exceedance: There wi

a ““bigger” flood. It is important to accept that some flooding will occur in a given place, and
focus upon building resilience within and across sectors, along the relevant agrifood systems,
and into all aspects of the planning process (from development choices to agricultural crop,
livestock, and storage choices), and work with communities to raise awareness and ownership.
This acceptan

courages proactive preparedness, AA, and the response planning to e

ly_humanitarian

developing response and recovery

o Understand the resilience of agrifood systems at national-and global scales: The food and
agriculture sector is fundamental to global security and'managing rural flood risk is an.inte-
gral aspect of international, national and local DRR strategies and financing plans. Despite
this central i rtance and théei asing pressures on rural areas (e.g. by deforestation,
land

gradation, and climate change) thereJs no standardized global or regional assessment

scenario S tests for agricu looding to better understand how risks are
distributed and how they-may change. A stri sessment of flood risk will be an impor-
step towards understanding how best to ond andhmobilize investment in preventive

and absorptive-measures to reduce risks and vulner nd landscape level
include: early warning systems coupled with AA; proacCtive preparedness; effective response
and recovery; enhancing capacities of communities and key institdtions; and supporting tirely

action to prevent a hazard from becoming a disaster, thus saving lives and livelihoods.

e Work with natural processesas part of a whole system approach to managing risk: Healthy and
diverse ecosystems, such as forests, pasture, arable land, floodplains, and wetlands, are central
to many rural livelihoods and related agrifog ems. Seeking to Wi ith natural processes

of measures for flood ris anagement: from technical solutions on the ground to policy d

d basin levels

at global, natio
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