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Abstract Rivers are critical, but often overlooked, parts of food systems. They have multiple functions that support the food security,
nutrition, health and livelihoods of the communities surrounding them. However, given current unsustainable food system practices,
damming and climate change, the majority of the world’s largest rivers are increasingly susceptible to environmental degradation, with
negative implications for the communities that rely on them. Here we describe the dynamism and multifaceted nature of rivers as food
environments (i.e. the place within food systems where people obtain their food) and their role in securing food security including
improved diets and overall health. We also provide a conceptual framewaork that explain rivers as food environments within the broader
food system and describe approaches to characterizing these food environments to better inform our understanding of how they influence
food security and nutrition outcomes. Applying this framework to the Mekong River in Cambodia, we describe rivers as multifaceted wild
food environments embedded within ecosystems, sociocultural and political environments and sectors of influence. We also explain the
ways in which individual factors might influence how communities interact with this food environment. Developing and articulating
food-related, ecosystem-specific frameworks and their constructs can guide implementation of policies aimed to improve specific public
health or environmental sustainability outcomes. Our conceptual framework incorporates the multiple dimensions of rivers, which will aid
future work and public health policy framing to better describe, understand and intervene to ensure protection of rivers'biodiversity and
ecosystems as well as food security, health and livelihoods.
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Introduction

Climate change affects food security and the nutritional
well-being of populations worldwide. By 2050, an estimated
183 million additional people will be at risk of hunger linked
directly to climate change.! In turn, current food systems, re-
sponsible for a third of total global greenhouse gas emissions,
hasten climate change and degradation of ecosystems leading
to significant deforestation and biodiversity loss.? Ecosystems
are crucial components of our food system and serve as food
environments, that is the interface at which consumers inter-
act with the broader food system by making choices within
a physical, economic, political and sociocultural context.’
River ecosystems have historically provided numerous
food-related benefits to humans including irrigation, livelihoods
and as a vessel for food. Rivers can be described as nutrient
highways across the earth’s surface, transporting sediment and
water, sequestering carbon from the atmosphere, and connect-
ing and storing immense biodiversity through aquatic life. The
flow and transportation of sediment create environments for
cultivation (e.g. rice farming), with river deltas being one of the
world’s most agriculturally productive areas.” Rivers support
approximately a third of all global food production, and an es-
timated 70% of freshwater from rivers is used for agriculture.>®
In addition, in countries where consumption data is available,
freshwater fish, primarily from inland fisheries, are estimated
to be the primary animal source protein consumed by more

than 119 million people.” Rivers are therefore integral to food
systems and a critical resource for assuring nutritional well-
being and food security. Their multidimensional nature gives
them a unique position as a natural, wild food environment, a
concept not well-characterized in the literature or in the public
health policy sphere.

Emerging research focuses on the importance of food
environments as a point of convergence between food, human
beings, choice and acquisition.*” Environmental, economic,
and other shocks can affect food environments, which are dy-
namic spaces embedded in interdependent global food systems.
Characterizations of food environments have primarily focused
on the built food environment, such as supermarkets, corner
stores and kiosks. The literature remains scant on depictions
of informal and wild food environments (e.g. forests, rivers)
as a source of food security despite the importance of these
environments and communities’ reliance on them, especially
in low- and middle-income countries."

Livelihood and income-generating activities related to riv-
ers are equally dynamic and include fishing, farming and trade.
However, given the unsustainability of modern food systems and
human activities coupled with climate change, 30 out of 47 of the
worldss largest rivers are under threat of human water insecurity
and biodiversity loss ultimately linked to food productivity loss."
These unsustainable food systems have implications for food secu-
rity, nutrition and health for river-dependent populations. While
there is broad recognition of these connections, the role of rivers
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Fig. 1. Conceptual framework for riverine food environments
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Note: We adapted a schematic socioecological model of food environments' to reflect riverine food environments.

asa crucial food environment in protecting
against food insecurity and malnutrition is
rarely described. This evidence gap can be
conceivably attributed to the imbalance of
research undertaken in high- versus low-
resourced settings where urbanization and
market-driven economies have given rise to
primarily built food environments versus
a more heterogenous food environment
typology.>'>

This paper will expand on the dy-
namism and multifaceted nature of riv-
ers as food environments and their role
in securing food security. By using the
Mekong River in Cambodia as a case
study, we will discuss how to understand
rivers as food environments, how rivers
underpin food security and their unique
features and threats. Further, we offer two
conceptual frameworks. The first allows for
the conceptualization of rivers as a food
environment, while the second establishes
astructure to assess rivers as food environ-
ments and highlights existing assessments
that can be applied. Both frameworks can
be useful constructs in understanding how
to develop and implement policies related
to improving food security, diets and public
health outcomes.

Rivers as a food environment

We adapted a schematic socioecological
model of food environments" to posi-

tion rivers as food environments within
the broader food system and to reveal its
broader ecosystem (Fig. 1). We selected
this conceptual framework based on its
grounding in the socioecological model
and theory, in which most of the food
environment literature is rooted."* The
framework emphasizes the multilevel
linkages that ultimately impact individual-
level dietary intake and nutrition, bringing
to focus the interrelated nature between
environments and people. Furthermore,
this evidence-based framework situates its
conceptual thinking in low- and middle-
income country contexts and prominently
features the wild food environment in ad-
dition to the built food environment. The
framework advances our understanding
by demonstrating how rivers are pivotal
food environments through which food
security and healthy diets are secured
while also being shaped by and interact-
ing with other factors. We have adapted
the framework to reflect the entire river
ecosystem and its constant interaction
with the sociocultural and political
environment, various sectors of influ-
ence, food environments and ultimately
individual-level factors and diets. These
interactions can be bidirectional, whereby
shifts in sectors of influence such as river-
based livelihoods or unregulated market
activity can shape food environments as
much as consumer food preferences that

Bull World Health Organ 2023;101:140-148 | doi: http://dx.doi.org/10.2471/BLT.22.288830

are river-reliant can drive changes in river
ecosystems.

We first considered the environmen-
tal and political aspects of rivers and food
environment attributes more broadly
when adapting the original framework.
Next, we considered how the unique
attributes of rivers lend themselves to
function as food environments. Table 1
expands the conceptual framework
by describing how factors included in
each band in the model relate to river-
ine food environments. We generated
Table 1 through an iterative approach
where we assessed each factor for its
applicability to riverine food environ-
ments using peer-reviewed literature
and relying on the authors’ collective
interdisciplinary expertise. The river
ecosystem band (Fig. 1) is informed by
river ecology literature as it relates to
food security.'>'¢ The literature search
was conducted with variations of the fol-
lowing terms: “wild food environments,”
“natural food environment,” “river;” “food
environment,” “food security,” “Mekong
River;” “Cambodia,” “food environment,”
“sustainable,” “river food ecology,” “low
middle income countries” We specifically
looked for studies that discuss rivers as
food environments or discuss wild food
environments in riparian populations, as
well as literature on the dependence on
the Mekong River (and other rivers) as a
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Table 1. Conceptual description of factors outlined in the conceptual frameworks

Layer, factor®

Relevance of factors to rivers as food environments

River ecosystem
Biotic

Abiotic
Climate
Flow

Habitat

Living plants (algae) and creatures (fish, frogs, crocodiles, shrimp,
dolphins, geckos), soil, sediment

Chemical and physical elements such as water, dirt, rocks, sunlight,
oxygen, temperature, sand, pH

Droughts, floods, climate change exacerbations (and detractions) of
extreme events, water temperature change, cyclical seasonal patterns
Flow paths, watershed hydrology, river connectivity, flood pulse
ecosystem

Riparian zone, biodiverse ecological communities, human settlements

Sociocultural and political environment

Collective
education
Policies
Governance
Geographical

dominance
Human capital

Networks

Religion

Culture

Conflict

Non-traditional knowledge, ecosystem-related traditional indigenous
knowledge, conservation practices

Energy (hydropower), conservation, environmental, water, economic,
microfinance, agriculture and fishery, resettlement

Transboundary cooperation, resource management, Mekong River
Commission

GDP, economic power, political power

Employment in fisheries, aquaculture, and all river-related activity
(trade, processing, boat builders and maintenance, etc.), within country
migration away from rural areas (to cities for factory and construction
work)

Intergovernmental organizations (Mekong River Commission),
conservation groups, community fishery groups, worker groups and
unions, agriculture cooperatives, rural-urban migration networks
Sacred areas, ritual space and practices (e.g. Hinduism, Buddhism,
Animism)

Folk narratives, river-related place-based identities, principles, norms
and values, indigenous meaning-making related to rivers, origins of
civilizations (Khmer civilizations of 800 AD), recreation

Drug trade, land ownership, illegal fishing, damming, water access rights

Sectors of influence

Agriculture
Labour

Distribution
Trade/markets
Industry
Technology

Planning

Fisheries and aquaculture, staple crop (rice), irrigation

Labour migration away from rural fishing-related economies or river-
based livelihoods

River transportation of commaodities including food, medicine

River trade of goods and services, barter of river-related products
Construction, milling and/or processing, hydroelectric power, food
processing, food safety

Satellite imagery for river planning, agriculture and aquaculture
technology

Urban planning, river basin planning

Food environments

Wild

Built (formal)
Built (informal)
Cultivated

Individual factors
Income

Beliefs and values

Preferences
Social capital
Health
Knowledge and
skills

Time

Diets

River, such as fish, river plants and other animals

Riverside restaurants and kiosks

Kiosks and food stalls along riverbanks, floating markets, river vendors
Horticulture, such as home gardens, rice paddies, fisheries, aquaculture,
irrigation for cultivation

Employment in agriculture, fisheries, aquaculture, forestry and other river-
based jobs and livelihoods

Intergenerational river communities, sense of place and identity with
land, indigenous value systems related to rivers, water purity

Personal taste and preferences for aquatic plants and animals
Place-based social networks that allow reciprocity and exchanges
Human health, access to clean water and sanitation, morbidities
Formal and informal training, skills for using and/or managing river
systems and resources, culinary skills

Time allocation, restrictions and burdens

Contribution of river plants and creatures to diets and nutrition, macro-
and micronutrient content of river plants and creatures

GDP: gross domestic product.
¢ Layers are illustrated in Fig. 1 and listed from distal to proximate.
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direct source of food in low- and middle-
income countries. While the table is not
exhaustive, its relevance is supported by
the evidence reviewed to help expound
factors captured and depicted in the
conceptual framework in a way that is
illustrative.>'*!*7-1% The identification,
organization and assessment of this in-
formation serve to bolster research and
policy considerations on river systems as
unique food environments.

Food environments can be char-
acterized as built or natural, the latter
comprising both cultivated and wild
food environments. Cultivated natural
food environments make a significant
contribution to the diets of subsistence
farmers and rural communities through
the production of staple crops, supple-
mental gardens that produce fruits and
vegetables, and the rearing of livestock
and aquaculture, and utilization of their
by-products, such as eggs and milk.
Cultivated food environments are often
dependent and intrinsically linked with
wild natural food environments, which
include forests, jungles, rivers and lakes.
These environments are particularly im-
portant for increasing access to nutrient-
rich foods, including animal source
foods, leafy greens and other vegetables
and fruits,” and can increase resilience
of households to shocks.”*?' Rivers act
as wild food environments from which
food (fish and edible aquatic plants) is
procured,” but also as cultivated food
environments where staple crops are
grown. The riverbanks can serve as in-
formal built food environments (habitual
wet markets and mobile fish vendors) as
well as formal built food environments
where restaurants are situated. But river
bodies also serve as a space for selling
foods and allow for trade and transporta-
tion of food. As such, they cut across the
different food environment types and the
food system itself. From a public health
policy standpoint, understanding the dy-
namic role of rivers as food environments
is critically important in determining
where, when and how to act to not only
protect food security and diets, but to
instil resilience of the rivers themselves
as important food sources.

The case study

The Mekong River traverses south-east
Asia and is shared by six countries -
Cambodia, China, Lao People's Demo-
cratic Republic, Myanmar, Thailand
and Viet Nam - where approximately
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65 million people live in its basin.” In
Cambodia, the river splits the country,
flowing over 500 km, and comprises 39
river basins. Nearly 80% of the country’s
16.7 million people rely on the basin for
their livelihoods and other resources.”
The Mekong River connects with the
Tonle Sap Lake which, with its unique
flood pulse hydrology, functions as the
largest inland fishery in the world."”
Currently, Cambodia’s food systems
are transitioning - they are expanding
and transforming, moving away from
smallholder self-sufficiency agriculture
to more significant commercial produc-
tion. However, with 75% (12.7 million)
of the Cambodian population still living
in rural areas, the Mekong River and its
tributaries remain crucial to ensuring
the country’s food security.

The downstream impacts of hy-
dropower dam construction on the
Mekong River include altered water
and sediment flow to the delta.” The
alterations to the biophysical and hydro-
logical system have significant effects
on agricultural and fishery production,
particularly for small-scale operators
who are already constrained by the lack
of resources and political agency, and
threaten their livelihoods and agricul-
tural ways of life.**

The Mekong River Commission, es-
tablished in 1995, provides a framework
to promote cooperation in the region,
including through data collection to
facilitate river management.” However,
the commission is limited in its capacity
due to the lack of membership of key up-
stream countries, including China, and
the mode of cooperation is not legally
binding. Thus, governments may ignore
the commission’s recommendations if
they impede governmental plans. For
example, not all Mekong River Com-
missions’ member states have been
transparent about dam development.*
Further, other regional cooperation
agreements, such as the frameworks
of the Mekong-Lancang Cooperation
and Mekong-Republic of Korea Coop-
eration, are at times at odds with the
commission and undermine its efforts.”

Applying the framework

We expand our evaluation of the Mekong
River as a food environment, starting
at the band of food environments itself
(Fig. 1), and discuss its interaction with
individual factors and the diets of the
Cambodian population. As described
earlier, the river functions as a wild,
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cultivated and informal built food en-
vironment. Total fisheries production is
estimated at 9.5 million metric tonnes of
fish in 2018 which include capture fish-
eries and aquaculture products.”” These
yields support an average annual con-
sumption of approximately 63 kg/capita
in Cambodia in contrast to 20 kg/capita
worldwide.”® The distinctive flood pulse
system of the Mekong River and Tonle
Sap Lake is responsible for production of
three quarters of the country’s dominant
agricultural product, rice.”

Wild foods frequently harvested
for consumption include snails, frogs,
prawns, crabs, insects, waterbirds and
aquatic plants.*® The proportion to which
river wild foods contribute to the overall
caloric and nutrient intake of the Cambo-
dian population is not well characterized,
however, an estimated >90% of house-
hold catch of aquatic plants and animals
(besides fish) is consumed by household
members.” Beyond cultivation, the sale of
food harvested from the river along with
other types of food items (including pro-
cessed foods) are sold on and around the
river in both informal and formal markets.

Individual factors that interact with
both the river as a food environment and
dietary intake include values and beliefs,
income, social capital, health, knowledge,
skills and time. Cultural practices and
celebrations, including the Water Festival
and other religious customs, reflect belief
and value systems at the individual and
broader community level.

The reliance of the rural Cambo-
dian population on the Mekong River
for their livelihood and food security is
high: approximately 80% of river com-
munities directly rely on the river and
lake for food and livelihoods and 45% of
its households undertake fishing-related
income activities.”! Increasingly, Tonle
Sap Lake communities have experienced
reductions in catch quantity due to over-
fishing and ecological threats, but have
limited access to resources for adapting
to the situation.’” Opportunities exist
to assess the sustainability attributes of
riverine food environments that reflect
adaptive practices to climate and liveli-
hood changes. Other individual factors
include social capital; the links between
social capital and food security are
well-established,” but there is limited
evidence in the Cambodian context.
Of note, low accessibility to both social
and human assets among lower Mekong
River communities has impeded liveli-
hood strategies, which has resulted in
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social incoherence.* Globally, maternal
education is positively associated with
both the mother’s own and her child’s
dietary intake, a relationship that can be
modified with food availability.*® Time
allocation, especially women’s time and
restrictions placed on their time, have
been associated with poor child feeding
practices and the mother’s own quality of
diet.’ In recent decades, the dramatic in-
crease in migration of women from rural
areas to cities has affected both women’s
and children’s diets. Ultimately, these
individual factors can shape Cambodian
diets, which are usually comprised of
rice and fish as a primary protein source,
both of which are river dependent. White
fish (trey riel) commonly used to make
fish paste (prahok) creates an affordable
animal protein with a longer shelf life.
These interactions of individual factors
with riverine food environments to sup-
port food acquisition are important in a
context where the burden of malnutri-
tion and food insecurity is high.”” For
example, in 2021, during the coronavi-
rus disease 2019 pandemic, estimates
of household food security revealed
that 32% of households experienced
moderate and/or severe food insecurity,
with the poorest households carrying
a disproportionate burden. Among the
poorest households, an estimated 55%
experienced such food insecurity.*

When considering the more distal
layers of the conceptual framework, the
literature shows evidence of different con-
textual factors in Cambodia influencing
the Mekong River and its tributaries as a
food environment. Sectors of influence,
given their relationship with the Mekong
River, are the agricultural, labour, markets,
distribution, industry and technology
sectors in Cambodia. Rice farming and
fisheries livelihoods have been critical
contributors to gross domestic product
growth since the 1990s.%

The sociocultural and, especially,
the political environment of the Mekong
River, is complex. There are currently an
estimated 132 hydropower dams built,
under construction or planned on the
tributaries of the lower Mekong River.*
While electrification is critical for Me-
kong River populations, there are ques-
tions of how to reconcile electrification
projects with trade-offs of sustainable
development, displacement and other
risks to populations living downstream
of the dams. The construction of up-
stream dams in both China and Lao
People's Democratic Republic has di-
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rectly affected water levels by restricting
water flow, removing the anticipated
seasonality of the rise and fall of water
levels and blocking fish from upstream
movement and sediment flow.***! Pro-
jected production loss alone on capture
fisheries in Cambodia is between 40%
and 57% by 2030.? This loss would im-
ply anywhere between 6.4 million and
21.1 million people losing their main
protein source.”® Without reliable river
flows, seasonal food insecurity and a
decline in agricultural productivity can
affect an estimated 70% of inhabitants
of river communities that rely on the
river for fisheries livelihoods and food
cultivation.* Conflict over water rights,
illegal fishing practices and inconsistent

regional cooperation are the major chal-
lenges in the transboundary Mekong
River basin governance.*

Finally, the river ecosystem com-
prises factors that reflect biotic, abiotic,
climate, flow and habitat features of this
ecosystem. Climate change is altering the
Mekong ecosystem in various ways in-
cluding its hydro-ecological conditions,
sediment and nutrient flux, and vegeta-
tion growth**** as well as the ability to
harvest and grow food in and around the
Mekong River.” Extreme droughts and
floods have devastating consequences
on the ecology of the river with future
scenarios projecting increased risks of
both.*** Human activities in and along
the river have affected flow dynamics,

Swetha Manohar et al.

while significant increases in popula-
tions living in the lower Mekong area has
put pressure on natural resources in the
region. A shift has begun, moving away
from smallholder farming towards more
industrialized, specialized agriculture
and cash crop systems, and farmers mov-
ing towards off-farm livelihoods.* Geo-
physical and anthropogenic forces have
altered the agro-ecological landscapes
of the basin, which has seen increasing
deforestation due to forest-cover change
and land-use conversion from forests to
farmland.” Unsustainable agricultural
practices have also been linked to dra-
matic habitat loss over the past 10 years
(2300 km? of seasonally flooded habitat
was lost to agriculture, with another

Fig. 2. Key elements of multidimensional riverine food environments
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400 km? recently burnt), almost twice
what was predicted (1300 km?) to occur
between 2010-2040.% In addition, Cam-
bodia faces the highest forest loss and
deforestation rates among all countries
in the Mekong basin, due to illegal log-
ging, with significant negative impacts
on floodplain productivity.*

Assessing river food
environments

Policy-makers need new tools to under-
stand how riverine food environments
are changing, the impacts on food
security and diets, and how and where
to intervene in the context of climate
change. The framework in Fig. 2 illus-
trates the types of interdisciplinary as-
sessments that exist to evaluate riverine
food environments.'”"* We highlight the
six main attributes of food environments
typically used for food environment as-
sessment: (i) availability; (ii) affordabil-
ity; (iii) convenience; (iv) promotion;
(v) quality; and (vi) sustainability, and
illustrate the corresponding measure-
ments.>***! While tools may exist to
assess certain (not all) attributes, these
assessments have not been conducted
in a holistic manner for riverine food
environments." This lack of assessment
may relate to the complexity and breadth
of such assessments. Given the unique-
ness of riverine food environments, their
assessment requires a multitude of tools
from various disciplines not limited to
ecology, hydrology, economics, food sci-
ence, public health and nutrition. These
attributes are influenced by macrolevel
factors (Fig. 1) and river ecosystems
themselves that respond to climatic
change and other stressors. Understand-
ing the availability, quality, affordability,
convenience, promotion, and sustain-
ability attributes of food environments
(Fig. 2) can help public health policy-
makers and practitioners in developing,
prioritizing and implementing localized
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policies. Such policies can improve
those attributes to promote healthy
and sustainable dietary choices and
options for populations. For example,
the attributes of quality shows how bio-
diversity is crucial for rivers to be fully
functional food environments. Public
health policy-makers can inform and
collaborate with agriculture and fisher-
ies ministries to ensure biodiversity of
rivers; this protection and promotion of
biodiversity can positively affect health.
The dynamic nature of these riverine
food environments adds an additional
challenge in that they are kinetic, they
change markedly based on the season
and they are heavily influenced by cli-
mate variability and change.'*'*** This
variability makes measuring aspects of
sustainability and temporal features of
these environments even more critical.

Fig. 1 and Fig. 2 recognize the rela-
tionships, effects and trade-offs across
the full riverine food environment
system, and all the domains and dimen-
sions of those relationships. Without
a clear framing of those relationships
and a conceptual understanding of
where to intervene, it is challenging to
account for the system dynamics and
complexities and act across a range
of policy interventions. Despite the
existence of many food system frame-
works for policy-makers, very few have
incorporated ecosystems into them,
and even fewer incorporate the role of
rivers, which are crucial ecosystems for
food security.’’ The application of the
frameworks presented here allows for an
approach to monitoring rivers and ad-
vocating their protection, management
and utilization with greater purpose for
food security and nutritional well-being.
Further policy implications include pay-
ing greater attention to the downstream
effects of energy planning including the
pathways by which dam construction
and land use decisions alter hydrology
and drive food insecurity across borders
and jurisdictions.

Conclusion

If we are to understand how to produce,
acquire and consume food within plan-
etary boundaries to support nutritional
well-being, we cannot do so without
characterizing and protecting ecosys-
tems-based food environments that serve
as a critical interface for food acquisition
within larger systems. Rivers contribute
in multiple ways to food security, diets
and nutrition outcomes. In some areas
of the world, such as the Mekong River
basin, rivers are critical for food security
and the livelihoods of millions of people.
While rivers have been deeply
studied, we know much less about
rivers when framed as dynamic food
environments. What we do know is that
key attributes of rivers provide critical
contributions to multiple sustainable
development outcomes. When framing
rivers as food environments, assessments
need to be multilevel, multisectoral and
interdisciplinary to adequately describe,
understand and identify points of policy
and programmatic interventions. This
framing is to ensure that biodiversity
and ecosystems of rivers are protected,
as well as to improve human food secu-
rity and livelihoods. To undertake such
assessments, more tailored information,
approaches and tools are needed to
assess their dynamic nature. The as-
sessment should include not only their
contributions to healthy diets, but to
environmental sustainability and resil-
ience and the overall management of
this critical natural resource relied upon
by communities living near or in these
environments. Further, articulating the
pathways by which economic, social and
environmental policy interventions affect
riverine food environments is important
for assessment refinement and for course
corrections to ensure trade-offs that cre-
ate adverse impacts on rivers and riverine
communities are minimized. ll
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Résumé

Environnements alimentaires fluviaux et sécurité alimentaire: étude de cas portant sur le fleuve Mékong, au Cambodge

Souvent négligés, les cours d'eau jouent pourtant un réle vital dans
les systemes alimentaires. lls remplissent de nombreuses fonctions
qui contribuent a la sécurité alimentaire, a la nutrition, a la santé et aux
moyens de subsistance des communautés avoisinantes. Toutefois, en
raison d'un systeme alimentaire actuel aux pratiques non durables, de
la construction de barrages et du changement climatique, la plupart
des grands fleuves et rivieres du monde sont de plus en plus exposés
aux dégradations environnementales, avec des conséquences néfastes
pour les communautés qui en dépendent. Dans le présent document,
nous évoquons le dynamisme et les multiples facettes des cours d'eau
entantqu'environnements alimentaires (c'est-a-dire 'endroit ot les gens
se procurent de la nourriture au sein d'un systeme alimentaire), ainsi que
la maniere dont ils favorisent la sécurité alimentaire, notamment par le
biais d'un régime plus équilibré et d'une meilleure santé en général.
Nous fournissons également un cadre conceptuel qui définit les cours
d'eau comme environnements alimentaires au sein d'un systeme plus
vaste et décrit les approches caractérisant ces environnements, afin

gue nous puissions mieux comprendre l'influence qu'ils exercent sur
la sécurité alimentaire et la nutrition. En appliquant ce cadre au fleuve
Mékong, au Cambodge, nous dévoilons les multiples facettes de ces
environnements alimentaires naturels variés qui font partie intégrante
des écosystemes, des milieux politiques et socioculturels, mais aussi des
spheres d'influence. Nous expliquons en outre la fagon dont certains
facteurs individuels sont susceptibles d'interférer dans les interactions
que les communautés entretiennent avec cet environnement
alimentaire. Développer et formuler des cadres et structures liés a
I'alimentation, propres a chaque écosysteme, peut orienter la mise en
ceuvre de mesures visant a améliorer des résultats spécifiques dans le
domaine de la santé publique ou de la préservation de I'environnement.
Notre cadre conceptuel inclut les différents aspects des cours d'eau, ce
quiaideraa mener de futurs travaux et a élaborer des politiques de santé
publique pour mieux les qualifier, les appréhender et intervenir en vue
d'assurer la protection de la biodiversité et des écosystemes fluviaux
ainsi que la sécurité alimentaire, la santé et les moyens de subsistance.

Pesiome

Peku Kak NpooBoONbCTBEHHAA Cpefja U NPOAOBOJIbCTBEHHAA 6e30MacHOCTb: UCC/IeA0BaHIE HA NpUMepe peKu

MekoHr, Kamb6oaxa

Pekun ABNAIOTCA BaXKHEMLWeEN, HO 4acTo ynyCKaemown 13 Buay
YaCTblO MPOAOBONBCTBEHHBIX CUCTEM. OHM BbIMIONHAIT MHOXECTBO
GYyHKUMI, cnocobCTBYOLMX 0becneyeHnio NPoAOBONbCTBEHHOWM
6e30MacHOCTH, NUTaHKA, 300POBbA 1 CPEACTB K CyLLECTBOBAHMIO
OKpy»atolmx 1x coobulects. OfHAKO B YCIOBMAX CYLLECTBYIOLLMX
HE3KOMOMMYHbIX MPaKTUK B MNPOAOBONbCTBEHHOW CUCTEME,

3aperynvpoBaHna CTOKa MIOTUHAMK U U3MEHEHUA KnumMaTa
3KONOrnMyeckoe CoCToAHVe HONBbLINMHCTBA KPYMHEeNLWMX pek M1pa
MOCTOAHHO YXY/ALIAETCA, UTO HEeraTMBHO CKa3blBAETCA Ha 3aBUCALLMX
OT HUX coobLllecTsax. B 3Ton cTaTbe OoNMCbIBAETCA AMHAMM3M
N MHOFOrPaHHOCTb PeK Kak MPOAOBObCTBEHHONM cpeabl (To
€CTb KaK MeCTa B NMPOAOBOSIbCTBEHHBIX CUCTEMAX, OTKyAa Noan
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NOMyYaloT MuLLly) ¥ UX POnb B obecrneyeHnr NpoAOBONIbCTBEHHON
6e30MacHoOCTY, BK/OUasA ynyulleHre paumoHa nutaHns 1 obuiero
COCTOAHWA 300POBbA. TakKe NpeACTaBneHa KOHLEeNTyanbHas Cxema,
B KOTOPOW PeKM paccMaTPUBAIOTCA Kak NPOAOBONbCTBEHHAA Cpefia
B pamKax bonee LIMPOKOW NMPOAOBONbCTBEHHOM CUCTEMBI, 1 ONCaHDI
NOAXO[bl K ONPeAeneHNio XapaKTepUCTUK STOV MPOAOBONIbCTBEHHOM
cpenbl Ang nyyLiero NoHMMaHVA ee BIMAHNSA Ha MPOOBOSIbCTBEHHYIO
6e30MacHOCTb 1 pe3ynbTathl B chepe NuTaHus. NpumeHss 3Ty
cxemy K peke MekoHr B KamMbogpke, aBTOpbl OMMCHIBAIOT PEKM Kak
MHOTFOrpaHHyto cpefly 0OMTaHUS AUKUX NPOAOBONbCTBEHHbBIX
pPeCcypcoB, BCTPOEHHYIO B SKOCUCTEMbI, COLMOKYNbTYPHYIO
M NMOINTUUECKYIO CPeAY U CeKTOPbI BAUAHMUA. ABTOPBI Takxe
0OBACHAIOT, KakM 06pa3om oTaeNbHble GaKTOpPbl MOTYT BAVATL Ha
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TO, KaK COObLL{ecTBa B3aMMOLENCTBYIOT C 3TOW NPOAOBONBCTBEHHOM
cpenov. PazpaboTka v pasbACHEHWE CXeM 1 KOHLIENLINIA, CBA3AHHbIX C
NPOAYKTaM1 MUTaHNA B KOHKPETHBIX SKOCUCTEMAX, MOTYT ONpeaenaTb
pean3aumio NONUTUKM, HaNPaBNEHHOW Ha Y/yULLEHVE KOHKPETHBIX
pe3ynbTaToB B 00M1acTV 06LECTBEHHOMO 3[PaBOOXPAHEHNUSA UK
3KOMOMMYECKON YCTOMYMBOCTU. PaspaboTaHHan KOHLENTyanbHas
CXema BKJoYaeT B cebA MHOrOUMCIeHHble MOKasaTenu COCTOAHNSA
pekK, UTo MOMOXET B XOAe AaNbHenwel paboTsl 1 pa3paboTku
MONUTUKN B 0611aCTV OBLLIECTBEHHOTO 3[PaBOOXPAHEHS AOOUTHCA
NyyWwero onMcaHua, NOHMMaHWA 1 BMEWaTenbCTBa B Lenax
obecneyeHmna 3aLLmTbl BOPasHOO6PA3NA 1 SKOCUCTEM PEK, a TakKe
obecneuyeHnsa NPOAOBONBLCTBEHHON 6e30MacHOCTH, 300POBbA
1 CPefCTB K CyLLeCTBOBaHMIO.

Resumen

Entornos alimentarios riberefos y seguridad alimentaria: estudio de caso del rio Mekong en Camboya

Los rios son partes fundamentales de los sistemas alimentarios, pero
con frecuencia se ignoran. Tienen multiples funciones que favorecen la
seguridad alimentaria, la nutricién, la salud y los medios de vida de las
comunidades que los rodean. Sin embargo, dadas las actuales practicas
insostenibles del sistema alimentario, la construccion de embalses y
el cambio climatico, la mayorfa de los rios mds grandes del mundo
son cada vez mas susceptibles a la degradacion medioambiental, con
implicaciones negativas para las comunidades que dependen de ellos.
En este documento, se describe el dinamismo'y la naturaleza polifacética
de los rios como entornos alimentarios (es decir, el lugar dentro de los
sistemas alimentarios donde las personas obtienen sus alimentos) y su
funcién para garantizar la sequridad alimentaria, incluida la mejora de
los habitos alimentarios y la salud en general. Asimismo, se proporciona
un marco conceptual que explica los rios como entornos alimentarios
dentro del sistema alimentario en su conjunto y se describen enfoques
para caracterizar estos entornos alimentarios con el fin de comprender

mejor cémo influyen en los resultados de la seguridad alimentaria y
la nutricién. Mediante la aplicacion de este marco al rio Mekong en
Camboya, se describen los rios como entornos alimentarios silvestres
multifacéticos integrados en ecosistemas, entornos socioculturales y
politicos y sectores de influencia. Ademds, se explican como los factores
individuales pueden influiren lainteraccion de las comunidades con este
entorno alimentario. El desarrolloy la articulacion de marcos especificos
de los ecosistemas relacionados con la alimentacion y sus constructos
pueden orientar la aplicacion de politicas destinadas a mejorar
determinados resultados en materia de salud publica o sostenibilidad
medioambiental. El marco conceptual que se presenta incorpora las
multiples dimensiones de los rios, lo que ayudard en futuros trabajos y
en la formulacién de politicas de salud puiblica a describir, comprender
e intervenir mejor para asegurar la proteccion de la biodiversidad y los
ecosistemas fluviales, asi como la seguridad alimentaria, la salud y los
medios de subsistencia.
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