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A. INTRODUCTION

Despite uncertainties about the timing and magnitude of the changes associated with
globa warming, the problem of global climate change has become one of the most
important environmental issues facing the world today. Primary themes in the global
climate change debate are the assessment of vulnerability and evaluation of adaptation
and mitigation measures. There is strong evidence that the developing countries are
significantly vulnerable to climate change and may face serious problemsin achieving
sustained, environmentally sound economic and social development. Responding to
these growing global concerns without hampering the development process of those
countriesis likely to be one of the significant challenges of our time.

Asaresponseto these concerns, the United Nations Framework Convention on Climate
Change (UNFCCC) wasratified by Uruguay in July 1994. The Ministerio de Vivienda,
Ordenamiento Territorial y Medio Ambiente - MVOTMA (Ministry of Housing, Land
M anagement, and the Environment), through its Direccion Nacional de Medio Ambiente
- DINAMA (National Environment Office), wasthen appointed asthe national ingtitution
in charge of the implementation of the UNFCCC and relevant national policies. This
institution undertook the responsibility for the greenhouse gas (GHG) inventory
completion and further updating, and the mitigation program. For thispurpose, aUnidad
de Cambio Climatico (Climate Change Unit) was created.

On the other hand, the Comision Nacional sobre el Cambio Global - CNCG (National
Committee on Global Change) of Uruguay was created in May 1992 in response to the
need for an adequate inter-institutional coordination and for the development of an
integrated national response to global change issues. The CNCG has undertaken the
responsibility of leading the efforts in climate change vulnerability and adaptation
studies for Uruguay.
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Two types of climate change response measures may be distinguished: mitigation and
adaptation measures. Mitigation measures are those that can help to reduce the
atmospheric accumulation of GHG and thereby delay the predicted impact of GHG on
global climate. Such measures may either reduce GHG emissions (abatement) or
increaseterrestrial storage of carbon (sequestration). Adaptation measures arethosethat
can be taken to moderate the impacts of climate change. They include changes in
technologies, practices, and policies. In turn, adaptation measures may be divided into
two broad categories, depending on the point in time when they are implemented:
reactive and anticipatory. Reactive measures are those that take place as areaction to
changesin climate and, therefore, the need for their implementation will ariseasclimate
change occurs. Anticipatory measures are those that can or should be taken now in
anticipation of future climate change.

According to the UNFCCC, all Parties-in addition to the devel opment of national GHG
inventories and climate change mitigation measures- shall:

- “Cooperatefor preparing for adaptation to theimpacts of climate change; develop
and elaborate appropriate and integrated plans for coastal zone management,
water resources and agriculture, and for the protection and adaptation of areas
affected by droughts and desertification, as well as floods;

- Take climate change considerations into account, to the extent feasible, in their
relevant social, economic and environmental policies and actions, and employ
appropriate methods, for exampl e impact assessments, formulated and determined
nationally, with aview to minimizing adverse effects on the economy, on public
health and the quality of the environment, of projects and measures undertaken by
them to mitigate or adapt to climate change’.

Furthermore, each Party shall communicate to the Conference of the Partiesthe national
GHG inventory, a discussion of measures for responding to climate change, and any
other information which the country considers relevant to achieve the objectives of the
Convention.

The CNCG was the executing agency of the Uruguay Climate Change Country Study.
The Study was initiated in October 1994 and carried out in cooperation with several
national institutions and with support from the United States Country Studies Program
(USCSP). Theagricultural and coastal resource sectors-both of which are of particular
socioeconomic importance to the country- were the focus of the Study. Following afirst
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phase mostly devoted to the analysis of the potential impacts of climate change (under
the project name of “Assessment of Climate Change Impacts in Uruguay”), a second
phase was executed under the project name of “ Development of Climate Change Action
Plansin Uruguay”. The goal of the second phase of the Study was the devel opment of
climate change national action plans containing adaptation measures recommended for
the agriculture and coastal resource sectorsof Uruguay, in consistency with the country’s
mitigation plans.

The present document is aresult from the latter phase.
B. PLANPREPARATION

The planning process was designed to provide the national policy and decision makers
with a comprehensive and integrated action plan for facilitating the implementation of
response measures to climate change. The effort was led by a small coordinating/planning
team and performed mainly through the participation of technical and policy experts from
relevant national and local institutions. The process was done in consultation with
decision makers and stakeholders from government and non-government organizations.

The selection of the sectorsto be addressed was performed as one of thefirst stepsof the
process through individual meetings with senior government officials and non-
government organizations as well as through a major Scoping Meeting with relevant
institutions held on 11 September 1997.

The availability of results from previous vulnerability studies, time constraints, and
availability of human and financial resources were major factors in the design of the
planning process. As aconsequence, relevant sectors such as livestock-grasslands and
forestry were not included in the process. Efforts were concentrated on agriculture
(crops) and the sectors more closely related to it (soils and water resources), in addition
to the coastal resources sector.

The study conducted for the above target sectors focused on the evaluation and
development of anticipatory adaptation measures, that is, measuresthat Uruguay should
take now in anticipation of climate change, with special emphasis on those that would
produce benefits to the country irrespective of whether climate change occurs. The
implementation of anticipatory measures would also facilitate the future adoption of
reactive measures when the time comes to do so.
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Vulnerability assessments were availablefor two of thetarget sectors (crops and coastal
resources) through the previous phase of the Study. The adaptation analysis for those
areas which were not previously addressed in the first phase of the Study (soil erosion
and water resources) was preceeded by a vulnerability assessment since no specific
information on the impact of climate change on those sectors was available.

Results from vulnerability assessments led to a preliminary identification of some
possi bl e climate change adaptati on measures which were further complemented through
a participatory planning process. All possible options identified for each sector were
then carefully screened in order to select priority adaptation measuresfor evaluation and
development.

For the agricultural sector, the following options were selected:

1) Enhance seed banks and develop new cultivars.
2) Promote soil conservation and minimum tillage.
3) Increase irrigation efficiency and water reservoirs.

For the coastal resource sector, the following options were selected:

4) Implement integrated coastal zone management (ICZM) in the department
of San José.

5) Plan coastal development for San José.

6) Revise existing setbacks for coastal buildings in San José, according to
coastal vulnerability from sealevel rise, and ensure enforcement.

7) Identify the main areas in San Jose that should be incorporated into a
National System of Natural Protected Areas under climate change.

8) Develop a geographic information system (GIS) for the coastal zone of
San José.

9) Design asystem that can provide more accurate and timely predictions of
weather and climate that will affect the coastal zone.

10)  Estabish aregular monitoring system of the evolution of the coastline and
related variables in order to track the impacts of climate change on the
Uruguayan coast.

11) Develop aGlISfor the entire national coastal zone.
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A section of the Uruguayan coastline (the department of San José) was selected as
acase study for an in-depth analysis of the coastal resource measures numbered 4
to 8.

The following cross sectoral measure was developed in order to increase awareness of
climate change issues and build support for climate change response measures:

12) Disseminate information on climate change and its potential impacts, with
particular emphasis on adaptation and mitigation options.

A cost-effectiveness analysis was performed to rank the priority adaptation measuresto
beincluded in the climate change action plan. Barriers, both current and potential, to the
implemention of measures wereidentified aswell as possible actionsto overcomethese
barriers. Following the refinement of measures, implementation strategies were
developed for each of the best ranked adaptation measures.

The adaptation options selected as most appropriate for the country with regard to each
sector were further revised to ensure consistency of the sel ected measures across sectors
in order to prevent conflictsin their implementation. Thisimplied the consideration of
the social, economic, and environmental implications of the various optionsasabasisfor
the final selection.

The necessary coordination and exchange of information was established with the
Unidad de Cambio Climatico (Climate Change Unit) of the DINAMA with the purpose of
determining whether or not any negative interaction could arise between the proposed
adaptation measures and the mitigation needsidentified by DINAMA. It was concluded
that no potential conflicts are foreseen between the evaluated measures and mitigation
measures that might be developed for the country.

Thefinal step of the process wasthe preparation of the climate change action plan, based
on the country’s current development plans and the technical, human and financial
resource requirements.

C. SUMMARY OF THE PROPOSED MEASURES
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Asaresult of the above-described planning process, the following adaptation measures
are recomended for implementation in order to prepare for climate change in Uruguay.

Enhance seed banks and develop new cultivars.

Promote soil conservation and minimum tillage.

Plan coastal development in San José, and initiate a process of integrated

coastal zone management.

4, Establish aregular monitoring system of the evolution of the coastline and
related variables in order to track the impacts of climate change on the
Uruguayan coast.

5. Disseminate information on climate change and its potential impacts,

with particular emphasis on adaptation and mitigation options.

wp e

A Dbrief description of these adaptation measures is presented below. Detailed
information is provided in the final technical report from this phase.

All the proposed measures are considered to have positive impacts in a wide range of
possible scenarios, including the current one.

It isexpected that asaresult of the Country Study, and this phasein particular, al actors
will become more aware of the need to take climate change response measures into
account for appropriate development planning. Thismight in turnlead the governmental
and non-governmental organizations and the research and educational institutionsto pay
sustained attention to climate change and its impacts.

1. Enhance seed banks and develop new cultivars
Justification

Greater variety and availability of germoplasm and seeds allows quicker responses to
climate change, both in the long and short term.

According to most general circulation models, an increase in temperature is to be

expected. Trends are unclear -at least for Uruguay- with respect to precipitation.
Vulnerability assessments have indicated that an increase in temperature would result in
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adecreaseinyieldsfor the most relevant cropsfor the Uruguayan economy. Thiswould
be the case for winter crops such as wheat and barley, yield decreases expected to be
even moredrastic for thelatter. Thedecreasein yieldswould occur because anincrease
in temperature would shorten the growing season given their limited response to
photoperiod, thus affecting negatively the grain filling process. If new varietieswith a
higher response to photoperiod were devel oped, higher temperatures effects would be
counteracted and the growing season would be less or not affected.

Obtaining genetic materialsfor new crop varieties with higher response to photoperiod,
and thus enhancing seed banks, is proposed as an adaptation measurefor the agricultural
sector of Uruguay.

The incorporation of other genetic characteristics (water excess resistance and disease
resistance) in the new cultivars -although already being considered in Uruguay- is also
recommended. Even though these characters would be important in the event of an
increase in precipitation, they would also be beneficial under a no climate change
scenario. Thisisparticularly the casefor resistanceto water excessbecauseit isoftena
cause for the decrease in winter crop yields under current climate.

Summer crops, such asmaize, were not included in this measure, based on the fact that
seeds for production purposes are not produced locally, but imported. Therefore, seeds
with genetic characters adapted to awide range of possible climate scenarios would be
avallable at local and international markets. Rice vulnerability assessmentsin Uruguay
have not provided a clear indication on the future evolution of yields under a climate
change scenario.

Description

Thismeasureisintended to increase the availability of alarger variety of seed typeswith
genetic characters which could mantain or increase yields under a certain range of
possible climate change scenarios. Local research centers would work on the
development of new cultivars of winter crops that are currently cultivated in Uruguay -
basically, wheat and barley- adapted to higher temperatures (that is with increased
response to photoperiod) and to soil water excess.

Development of wheat varieties

. Devel opment of wheat varieties with response to photoperiod
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Genetic improvement and development of long cycle wheat varieties with
response to photoperiod. The following actions are included:

generation of variability (introduction, hybridation)

testing and selection of introduced materials

selection in derived populations (segregants)

selection and testing of materials

evaluation of materialsin two regions

promotion of outstanding lines to the National Cultivar Evaluation
Program

multiplication of outstanding lines (breeder seed production)

generation of prebreeding material with resistance to main diseases
regeneration, conservation, characterization and documentation of
germoplasm

Wheat characterization with response to photoperiod
Identification of wheat lines of intermediate cycle with response to photoperiod

. Development of wheat varieties with resistance to water excess in soil.  The
actions involved are the same as the above mentioned for the development of
varieties with response to photoperiod.

. Devel opment of wheat varieties with genetic resistance to diseases. The actions
involved are the same as the above mentioned for the development of varieties
with response to photoperiod.

Development of barley varieties

Principles and procedures are similar to those applied for the development of selected
genetic characters for wheat varieties.

. Development of barley varieties with response to photoperiod

Characterization of barley varieties according to their response to photoperiod
Genetic improvement of barley varieties for response to photoperiod

. Development of barley varieties with resistance to soil water excess
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. Development of barley varieties with less protein accumulation in grain
. Development of barley varieties with disease resistance

I mplementation Strategy

The implementation of this measure should be arather simple process, oncethe priority
isgranted by the corresponding authorities and fund all ocation isapproved. Theneed of
an effective action directed to get decision makers and stakeholders involved in this
process must be emphasized. In thisregard, the CNCG would play akey role.

The implementation of this measure should be leaded by the Instituto Nacional de
Investigacion Agropecuaria - INIA (National Institute for Agricultural Research). This
organization, where most relevant agricultural organizations are represented, has the
capability to take the responsibility for this task, given the strong scientific research
component involved in it. The development of this measure would easily merge with
INIA's current research programs (i.e. plant breeding and genetic improvement).
Additionally, INIA has developed a network of international linkages and cooperation
agreements that would be most beneficial.

In the specific case of barley, the active participation of the Mesa de Cebada (Barley
Board) should be ensured being this board the coordinating organization for barley
related activitiesin the country. Mesa de Cebada is composed by representatives from
the Facultad de Agronomia (School of Agronomy), Laboratorio Tecnologico del
Uruguay-LATU (Technological Laboratory of Uruguay) and all private brewing
companies. It is expected to become strongly involved in the implementation of this
measure.

Many of the needed activities are already being carried out by INIA, Facultad de
Agronomia and organizationsfrom the private sector. Therefore, the research objectives
proposed (genetic improvement to achieve selected characteristicsto preparefor climate
change) can be easily integrated into the current research objectives of those
organizations. They could beincluded in research activitiesfor the geneticimprovement
of long cyclewheat varieties, within the framework of the national programsfor genetic
improvement of these crops, currently under development. Some additional human
resources would be needed. They would be the most significant cost component of the
measure.
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The financial resources required for the implementation of this measure for a 10-year
period are US$ 3.57 million (present value). The annualized value was estimated at US$
0.46 million. Although no funding would be needed for additional infraestructure or
equi pments, the additional objectivesto current research programswould requirefunding
to cover the wages of technical and non-technical staff. Some potential sources of
funding are the own resources of INIA, other cooperating organizations (mainly Mesade
Cebada and LATU ), and international funds. A possible funding scheme should be
designed before the implementation phase. Asan example, thefollowing breakdownis
proposed: INIA, 60%; private: 30%; other: 10%.

Outreach activities should be conducted in order to generate a positive reaction, both
from the general public and professional circles, with respect to the proposed adaptation
measure and the activities to be performed by INIA and participating institutions.
Monitoring and evaluation would be done on an annual basis through progress reports.

Expected | mpacts
Economic impacts

A substantial benefit would be derived from the availability of alarger variety of seeds
with different genetic characters-mainly of winter crops- adapted to higher temperatures
and soil water excess. The availability of those new cultivars would allow a much
quicker response to climate change and to medium term climate variability (reactive
adaptation or crop-preventive adaptation).

By far, the most striking impact of this measure would be of economic order by
preventing and avoiding a decrease in winter crop yields. Without disregarding the
possibility of shifting to new crops, the availability of new wheat and barley cultivars
with genetic characteristics to help counteract a possible climate change, would reduce
the compulsory need to shift to alternative adapted crops or production systems.
Shifting, when possible, could be costly and/or require along time; it might also force
some farmersto quit agricultural production, with all the undesirable consequencesthis
action might bring.

Ultimately, adecrease in yields may lead to an unsastisfactory cost-benefit relationship

which may in turn result in Uruguay falling out of the market for wheat and barley
production. The country may have to import wheat and barley from other countries. The
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estimation of this impact was out of the scope of this study, but future studies could
provide this information.

Environmental impacts

A positive environmental impact is expected since better adapted plants tend to grow
stronger and healthier and thus provide an improved soil coverage. A well developed
root and aerial system has a positive effect in soil properties contributing to a better soil
structure, soil aeration, microfauna development, and to higher levels of soil organic
matter content. In addition, a higher protection from the negative impacts of raindrop
and runoff energy would be obtained providing a better protection from disagregation
and erosion.

Better adapted plants are also more efficient in the use of water based on a wider and
guicker root development. Cultivarswith ahigher resistanceto diseaseswould also add
to these benefits.

Social impacts

Thesocial effects of thismeasure are associated to its potential economic impacts. This
measure would help to prevent individual and national economic losses if negative
consequences of climate change are produced.

2. Promote soil conservation and minimum tillage
Justification

Soil erosion has well known economic, environmental, and social negative consequences.
To recover the original soil, once it is lost or severely degradated, is costly and difficult,
sometimes impossible. Soil formation is a natural process that could take centuries. Land
reclamation is costly and not always 100% successful as expected.

Soil water erosion and land degradation contribute to the reduction of the soil water
holding capacity, infiltration rates, nutrient availability, and, consequently, soil productivity.
It is accepted that soil conservation practices such as “contour” or “leveled” cropping
systems reduce soil loss by a half. Minimum tillage and related tillage systems have the
advantage of increasing both soil fertility and soil resistance to erosion. Soil erosion is a
present undesirable phenomenon in Uruguay that could worsen under higher
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precipitation or higher precipitation variability and rainfall erosivity. Under drier-hotter
climates, soil erodibility could be increased through a decrease in soil organic matter.

Description

This measure is intended to promote the application of soil conservation practices (i.e.
contour strips and contour tillage) and conservacionist management soil systems (i.e.
minimum tillage) by a higher proportion of farmers. This measure is based on the
development of a promotion program that would disseminate information and on the
execution of a continuous promotion campaign on improved technologies for soil
conservation and minimum tillage. The following activities are included:

. Create and operate a financially independent executive unit to work in close
coordination with the Ministerio de Ganaderia, Agricultura y Pesca-MGAP
(Ministry of Livestock, Agriculture and Fisheries) (i.e. the Division de Suelosy
Aguas-DSA (Soilsand Water Division)) and the Instituto Plan Agropecuario-IPA
(Agricultura Plan Ingtitute).

. Organize series of promotion and demostrative field meetings to be conducted
annually by extensionists, jointly with experts in soil conservation and
management.

. Carry out a promotion campaign on soil conservation and management to be
conducted through mass communication media such as TV, radio and
newspapers.

. Provide incentives for the design, installation, and use of contour strips for soil
erosion control and tillage orientation, in crop fields (target area: 172,000 ha)
adequately incorporated to production systems and other soil conservation
practices.

. Follow up and eval uate the program through surveys on the degree of adoption of
conservacionist land use systems and minimum tillage by the appropriate branchs
a the MGAP, i.e. the Direccion de Estadisticas Agropecuarias-DIEA
(Agricultural Statistics Office). Geographic information systemswill be used as
appropriatetools. A mid-term and afinal evaluation of the program are planned.

This measure includes the promotion of present laws and regulations related to soil and

water conservation. The encouragement of a more effective enforcement of those laws
would be carried out through the MGAP and included in the promotion campaign.
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I mplementation Strategy

Theimplementation of this measure would be leaded by the DSA of the MGAP together
with the IPA. The DSA isresponsible for land surveying and activities related to soil
conservation. ThelPA, anindependent extension agency closely related to the MGAP, is
specialized in technology transfer in the agricultural sector. The created EU would be
integrated to the present structure of the MGAP. However, the funding and operation of
this unit would be independent from those of the MGAP.

Cooperating organi zations have been identified. INIA could participatein dissemination
activities, incorporating and/or increasing the treatment of the soil conservationissuein
itscurrent extension activities. Thisingtitution isalready developing significant research
and dissemination activitieswith respect to minimumtillage. The Asociacion Uruguaya
de Sembra Directa - AUSD (Uruguayan Minimum Tillage Association) and the
Facultad de Agronomia (School of Agronomy) are expected to join this effort through
dissemination activities with collaboration from farmers (AUSI D), teaching staff and
students (Facultad de Agronomia). Private commercial companies, as well as regional
farmer cooperatives, related to the agricultural sector would also participate. Other
government agencies such as the Banco de la Republica Oriental del Uruguay - BROU
(Bank of the Republic), the Programa de Manejo de Recursos Naturalesy Desarrollo
del Riego - PRENADER (Program for Irrigation Development and Natural Resources
Conservation), and the Direccion Nacional de Medio Ambiente - DINAMA (National
Environment Office) of the Ministerio de Vivienda, Ordenamiento Territorial y Medio
Ambiente - MVOTMA (Ministry of Housing, Land Management, and the Environment)
will coordinate their activities with the dissemination program. The BROU would
reactivate or reformulate its current credits for crop production with respect to soil
conservation practices. PRENADER and DINAMA would include or intensify the
treatment of the subject in their extension and dissemination activities. The MGAP
would provide additional support through the DIEA, which will contribute in land use
surveying for monitoring and evaluation. The degree of involvement and participation of
each organization will vary according to their rolesand characteristics. Integrationto the
current activities of the DSA on promotion of soil conservation and to several programs
that the MGAP is currently executing (assistance to small farmers, diversification of
production, etc.) should be ensured.

Additiona human resources would be needed for the EU. The financial resources

required for the implementation of this measure for a 10-year period are US$ 6.77
million (present value). The annualized vale was estimated at US$ 0.87 million.
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Funding could be drawn from several sources such asthe National Budget, which would
be the main source, plusadditional support from PRENADER. Also private agricultural
commercia companies could provide support as sponsors of some promotion activities.

The outreach activitiesto be carried out in support of the measure are closely connected
to the own scope of it. They include a) promotion in mass mediatargeted to the general
publicinrelation to global change, and soil erosion by water, both present and potential,
b) seek theintegration of thissubject at al teaching levels, particularly into the programs
of rural school and teaching institutes, and ¢) MGAP would re-launch the Comisién
Nacional Honoraria parala Conservacién de Suelosy Aguas-CONAHCONSA (National
Honorary Committee for Soil and Water Conservation), composed by representatives
from the government, farmers, soil and water resources experts and NGOs.

Monitoring activities would be performed in coordination with DIEA, by inclusion in
DIEA’scurrent annual surveysand statistical analysis. The degree of adoption, given by
the proportion of farmerswho adopt new soil conservation technol ogies and theincrease
inareaunder soil conservation practicesand minimum tillage, will bethe mainindicators
of success to be recorded and analyzed. Two maor evaluation events will take place
along the duration of the promotion campaign.

Expected I mpacts
Economic impacts

The evaluation of the economic impacts of this measure poses some difficulties since
environment and natural resources are involved. The assessment of economic losses
caused by soil erosion and yield reduction has been attempted with variabl e success, but
most authors concurr on the negative effect of soil erosion on cropyields. Theintensity
of thisimpact will depend on time and the climate scenarios considered, soil type and
associated landscape features. Some models are availabletoday (i.e. EPIC) to allow for
the estimation of economic losses derived from soil erosion. Further information on the
economic impact of this measure could be obtained by applying those models.

Other considerations about the impact of thissoil conservationist measure arerelated to
thefact that production in eroded soilsismore costly -thusincreasing prices of food and
other products-, soil erosion can affect land use capability and the value of land, and soil
reclamation is expensive for individuals and for the society as awhole.
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Soil erosion can modify land use capability thus reducing the scope of possible land uses,
possible cropsto be grown, or production systemsto be applied. Thiscould eventually
result in an increased distance between the food producing locations and the consumers
thus increasing transportation costs. It could also imply the shift of land use to less
intensive land production systems. The proposed measure would counteract thisindirect
negative impact.

Environmental impacts

The implementation of this measure would lead to a larger cultivated area at a significantly
lower risk of erosion, particularly under climate scenarios with higher precipitation or
higher variability in in precipitation. It would also have a clear positive environment
impact under current climate. Soil conservation and minimum tillage tend to keep or
improve the original soil conditions since they preserve the depth of the A horizon -
where the best chemical and physical conditions for root growth are given- thus
preserving a highly valued natural resource.

Sail conservation and contour cropping in general impliesadecreasein runoff volumes.
Thisin turn means not only adecreasein soil loss but also ahigher volume of available
water in the soil for plantsand amore efficient use of water. So this measurewould also
have an indirect impact in total available water volumesin soil.

Other negative external impacts can be prevented or avoided by a reduction in soil
erosion such as sediment accumulation in river beds, lakes and water reservoirs.
Sediment accumulation in waterways diminishes their capability to evacuate water
excesses during high precipitation periods, thus favouring floods and dowing drainage of
lower level lands. Sediments in water reservoirs diminish their water storage capacity
and also their rol aswater ways flow regulators. Removed sediments are al so a source
of physical and chemical contamination. Consequently, avoiding soil erosion, fresh
water quality is enhanced. A similar positive effect, with respect to sea water, can be
found in areas |located next to the sea shore.

Thismeasureis also considered significant in the sense that soil isessential for lifeasit
Isabasic natural resource for plants and animals.

Soil erosion can modify the landscapein several ways. Severeerosion causesgulliesand
interrill erosion and other forms of soil degradation, thus modifying the species
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composition of the vegetable cover. Inturn, this has effects on fauna (macro, meso and
micro) and on biodiversity in general.

Finally, it must be kept in mind that soil formation rates are closely linked to climate and
the other soil formation factors and that it takes along time for this resource to recover,
when thisis possible.

Social impacts

Social impactsare directly linked to economic impacts. This measure would contribute
to avoid changesin land use capability. Erosion and other forms of land degradation may
lead to unemployment, poverty and migration to other areas, rura or urban. The
implementation of this measure is expected to have a positive social impact in this
regard, due to the fact that it would keep or increase soil productivity and production
levels, preventing farmers from a decreasing income.

The dissemination and training meetings planned within the context of thismeasurewill
contribute to increase contacts and communication between farmers. Thisisexpectedto
have a positive impact. The meetings would aso allow to know farmer needs and
problems in relation to soil conservation, so that technologies could be adjusted to
specific conditions. Also, anincreased concern and interest about enviroment protection
and climate change issues would be acquired by farmers and population in general
leading to an increase in the educational level.

3. Plan coastal development in San José (including urban growth) to
incor poratethe potential effects of climate change, and initiatean integrated
coastal zone management process

Justification

Thismeasureis deemed to be the most feasible and cost-effective oneto address climate
change issues in San José and simultaneously produce several other benefits. Because
this measure is amed at achieving an environmentally-sound economic and social
development that may be sustained in the long run, it is highly beneficial for coastal
resources even under the current climate conditions. San José has been selected asacase
study for the implementation of this adaptation measure because it has several attributes
that make of it a very appropriate geographic region to test the effectiveness of the
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measure for demonstration purposes. If successful, this measure could be applied
elsewhere by adapting it to the particular needs and circumstances of the region.

Although San José does not have a high vulnerability to sealevel riseintermsof capital
at risk, it does have, among al the coastal departments, the highest physical
vulnerability, that is, the highest potential erosion ratesfrom accelerated sealevel rise. Its
sandy beaches, extending along almost 90% of the coastline of San José, are among the
narrowest (30 m to 100 m width) of the Uruguayan coast. If available estimates of
potential erosion rates are correct, most of them would completely disappear even with
only a 0.3 m rise in sea level. Eroding cliffs stand along 45% of the coastline,
immediately behind sandy beaches. Coastal wetlands occupy only about 12% of the
coastline. Previous studies estimated erosion rates of up to 20 min 25 years (0.8 m/yr)
for these eroding cliffs. Theretreat that eroding cliffs have undergone at certain urban
developments (sea-side resorts) is at present a matter of concern sinceit isbeginning to
affect sea front houses, roads, and has caused total or partial destruction of several
stairways to the beach.

The coast of San José is unique in that the space occupied by urban developmentsis
very reduced as compared to the total length of its coastline. Also, it does not seem to
have experienced any notable growth in the last decade and has not been subject to a
major antropogenic action. Therefore, San José still has the opportunity to decide and
plan how to develop its coastal zone. However, the present conditions of the coastline
may suffer a marked shift as urban and industrial growth are expected to increase as a
result of the extension of the capital city of Montevideo to the west, and the construction
of abridge over the Rio delaPlata between the city of Colonia(Uruguay) and the capita
city of Buenos Aires (Argentina). Therefore, sensitivity to accelerated sealevel riseand
other consequences of climate change (such as increased storm frequency and/or
intensity) is also expected to increase.

Description

This measure is aimed at achieving an environmentally-sound economic and social
development on the coastal zone that may be sustained in the long run. It must be
understood as involving two major but, in principle, independent components. (1)
planning coastal development, which isthe main or core component; and (2) initiating
an integrated coastal zone management pr ocess, which would add anew institutional
structure to the former and should be simultaneously developed. The initiation of the
integrated management process, if feasible and operative, would provide additional
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benefitsto coastal development planning but, if not feasible or un-operative, should not
prevent or slow down the process of coastal development planning.

Planning coastal development, as an adaptation measure to anticipate climate change,
implies taking actions to reduce coastal vulnerability or at least prevent it from
Increasing. One way to achieve thiswould be to attempt to direct coastal devel opment,
particularly urban growth, to less vulnerable areas along the coast or elsefurther inland.
However, coastal devel opment planning involves not only actionswhich are effectiveto
anticipate climate change but also a wide range of other actions that go beyond just
climate change adaptation in that the ultimate goal isto ensure sustainable devel opment
on the coastal zone.

Among the actions directly related to anticipating climate change, the following are
believed to be the most effective ones for the coast of San Jose:

Enforcing setbacks: attemptsto free a coastal strip from fixed constructionsin order to
alow the coastline to naturally respond and adapt to sea level rise and other potential
consequences of climate change. A 150 m setback isrecommended for the entire coast of
San José, except for wetland areas where a 200 m setback is recommended.

Planning and directing urban growth: with the purpose of anticipating climate change
and also preserving natural landscapes, a cluster-type of urban development is
recommended for the coastal zone. In principle, urban growth could be encouraged at
already urbanized areas. Playa Pascual, KiyU-Ordeig, and Bocas de Cufré. In these
areas, the expansion of urbanization along the sea front should be restricted, and an
upside down pyramidal-type of urban growth, with the lateral borders of the pyramide
increasing landwards like a staircase, could be encouraged. As aresult, the coastline
would be prevented from further urban devel opment, while houses built at the border of
the pyramide could still have some view of the sea.

Regulating size of land divisions (fractionizations): at the lateral limits of coastal urban
areas, new parcels of land to be created by division of land or fractionization should be
required to be progressively larger than those of the urban core. Similarly,
fractionizations into larger parcels of land should be encouraged at coastal rural areas.

Severa other actions, the benefits of which exceed climate change adaptation, should be

granted priority while planning coastal development specifically for the department of
San José:
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| dentifying areasfor touristic development: summer tourism should be promoted at the
nicest sandy beaches, such as Kiyu-Ordeig, which is already urbanized and where
eroding cliffs constitute an additional attraction. Bocas de Cufré appearsto be the other
sitewith potential for tourism development, since arecreational ship port isbeing built.
Ecotourism could be developed at Arazati, a vast area with dense vegetation, wetlands
and fauna that enlarges inland. Promoting touristic development implies not only
identifying appropriate areas but also the provision of the necessary services,
infrastructure, and additional attractions.

Planning industrial development: industrial development hastaken place predominantly
aong the Ruta 1 (Highway 1) and it would not make sense to attempt to relocateit. But
acluster type of industrial development should be encouraged in order to maintain clear
spaces and preserve more attractive landscapes along this highway.

Protecting natural areas: even if there are few areas on the coast of San José that may
serve asbuffer or migrate asaresponseto higher sealevels, protection of natural areasis
deemed to be apriority action for acoastal development plan. In principle, two areas of
the coast of San José could be proposed for protection: Playa Penino (beach and
surroundings that constitute a landing site for migratory birds, and has already been
designated as ecological beach at the department level), and Arazati (wetlands and
associated natural vegetation which could conform an interesting ecotouristic circuit).
Developing agriculture and afforestation policy: given their extension, agriculture and
afforestation are the predominant uses of the coastal zone of San José. Appropriate
management practices should be developed for soil, water, and agriculture productionin
order to avoid affecting valuable ecosystems, reduce soil erosion and runoff. The
afforestation policy should take into consideration environmental criteria in order to
avoid competence with certain ecosystems such as native treesand wetlands. Expansion
of cultivated areas and afforestation on the coast should thus be balanced with the
conservation of important natural ecosystems and other uses of the coast.

Monitoring artisanal fishery development: artisanal fishingin San José does not appear
to have conflicts with other uses of the coastal zone because it is scarcely developed.
However, its potential devel opment should be monitored so that appropriate actions may
be taken to prevent it from affecting seawater quality and also to avoid possible conflicts
with tourism.

Developing guidelines for waste disposal: guidelines for waste disposal should be
developed so that al other actions and activities to be conducted under the coastal
development plan are not hindered by inappropriate disposal of wastes from different
sources. All activities should quantify the wastes they produce and establish adequate
systemsfor waste treatment and final disposal. A strict policy to control waste disposal
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from industries should be implemented, as most of them dump their residuesinto streams
that empty into the coastal zone.

The other component of this measure consists of initiating an integr ated coastal zone
management (ICZM) process through which one or more interdisciplinary working
teams would make the coastal zone management decisions, acting on behalf of all
stakeholders and taking into consideration the diverse activities that take place on or
affect the coastal zone as well as its various functions. Initiating an ICZM process
implies the establishment of a permanent structure composed of integrated committees
that would operate at the local level to address coastal issues of present and future
concern, provide a permanent mechanism to solve conflicts between competing uses of
the coastal zone, and advice on the diverse aspects of sustainable coastal development.

In the case of San José, 3 to 4 “integrated” Loca Committees for Coastal Affairs
(LCCA) should be created to take responsibility for different geographic regions of the
coast. These committees would develop and implement annual plans and/or lines of
action to address priority issues, needs, and concerns related to the coastal zone and its
inhabitants, including climate change. In addition, 3to 4 Local Sub-committees should
be created to undertake a surveillance role.

Among the coastal issues of present concern that have already been identified in San
José, the following deserve immediate attention: (1) controlling water runoff; (2)
restoring degradated areas of the coast; (3) determining drainage capacity requirements,
(4) preserving coastal cliffs; (5) developing emergency plans, and (6) having water
quality monitored for contaminants (i.e. agrochemicals) and sediment loadsinriversand
streams that empty on the coastal zone.

In addition, an important task that the integrated committees should undertake is
analyzing the costs and benefits of conflicting uses of the coastal zone and determining a
proper balance between preservation of the coastal environment and the devel opment of
its present and potential uses for the benefit of the society.

I mplementation

The strategy recommended for theimplementation of thismeasureisto prioritize coastal
development planning whichisinitself adifficult task but possibleto achieveif there
is willingness and support at the department level. Simultaneously, an integrated
coastal zone management process should be initiated by discussing its concept and
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goalswith the relevant competent authoritiesand, provided thereisinstitutional interest
and political support, creating the proposed integrated committees.

The Intendencia Municipal of San José should take the lead in planning coastal
development. The opinion and clearance of several national institutions would be
required for theimplementation of certain specific actions. Depending on the nature of
such actions, one or more of the following institutions would have to participate in
different stages of the implementation process. the Ministerio de Vivienda,
Ordenamiento Territorial y Medio Ambiente - MVOTMA (Ministry of Housing, Land
Management, and the Environment), through the Direccion Nacional de Medio Ambiente
- DINAMA (National Environment Office) and the Direccién Nacional de Ordenamiento
Territorial (National Land Management Office); the Ministerio de Ganaderia,
Agricultura y Pesca -MGAP (Ministry of Livestock, Agriculture, and Fisheries); the
Ministerio de Turismo (Ministry of Tourism); and the Ministerio deIndustria, Energiay
Mineria (Ministry of Industry, Energy, and Mining).

M odification and complementation of existing legidation at the department level must be
proposed by the Intendencia Municipal and approved by the Junta Departamental.

The Ministerio del Interior (Ministry of Interior) through the Police Force, and the
Ministerio de Defensa Nacional (Ministry of National Defense) through the Prefectura
Nacional Naval could assist in field surveillance and controlling compliance. The
opinion of the Instituto de Teoria de la Arquitecturay Urbanismo (Ingtitute of Theory of
Architecture and Urbanism) of the Facultad de Arquitectura (School of Architecture) of
the Universidad de la Republica (University of the Republic) on urban development
would be most desirable. The Facultad de Ciencias (School of Sciences) of the same
University could collaborate in several tasks related to the field research.

Themain non-official institutionsthat should be encouraged to participatein the process
are national and local environmental NGOs and local Comisiones de Fomento
(Promotion Committees), all of whom will be directly interested in the outputs of the
coastal development plan.

The integrated management of the coastal zone requires coordination between
different national entitieswith legal and/or regulatory competence on the coastal area, as
well as on the activities and developments that take place on it. Most importantly, it
requires the transfer of decision-making capacity from the competent national and
departmental authorities to a new structure, composed of representatives from several
governmental and non-governmental organizations; and also the establishment of
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effectiveinter-institutional and integrated working teams, where each member isactually
enabled to act on behalf of itsinstitution or community, playstherole he/sheisexpected
to, and actively participates in the process. All of the aforementioned hasto take place
without adding unnecessary bureaucracy.

In the absence of a national legal framework assigning specific faculties and
responsibilities for the integrated management of the coastal zoneto agiven institution
or structure, as is the case in Uruguay, the effectiveness of the proposed committees
(LCCA and LSCYS) to fulfill their goals could be enhanced by the establishment of
agreements between relevant institutions which, having agreed to a mechanism for the
representation and operation of these committees, would commit themselvesto adopt the
decisions made by them following the pre-established operative mechanism.

The initiative for initiating the integrated coastal zone management process at the
department level could be taken either by the Intendencia Municipal de San José
(municipal government) or by the MVOTMA through DINAMA, but the coordination of
the whole process should be co-leaded by both of them. Again, modification and
complementation of existing legislation at the department level must be proposed by the
Intendencia Municipal and approved by the Junta Departamental.

Theintegration of thelocal committeeswould vary depending on the geographic section
of the coast they will operate on and the issues to deal with but the institutions and
organizations that should be represented in the committees are basically the same that
should beinvolved in coastal development planning. |deadlly, the permanent members of
each committee should be asfew as possibleto facilitate decision making and operation.
Representatives from other institutions could be asked to join it as the need arises.

The human resources required to carry out this measure would come mostly from the
participating institutions but additional experts in several disciplines will be aso
necessary. The estimated financial resources required for the implementation of this
measure for a 10-year period are US$ 23.81 million (present value). The annualized
value was estimated at US$ 3.08 million. The present and annualized values of this
measure for a 50-year life cycle, which would be a more appropriate one for its
Implementation, are smaller. 1n both cases, thelargest investmentswere assumed to take
place during the first ten years. Costs could be substantially reduced by extending the
disbursements of fundsover alonger period, that is, by distributing expenses of specific
climate change adaptation actions according to the time frame when it is expected to
occur. The development of an integrated funding scheme, resulting from an inter-
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Institutional cooperation between national and international funding agencies, would
probably be the best strategy to secure the funding for this measure which embraces a
wide variety of actions. Potential sources of funding are contributions from the
participating institutions, particularly the MVOTMA, the Oficina de Planeamiento y
Presupuesto (Planning and Budget Office), and the Intendencia Municipal de San Josg,
international funding agencies such asthe Global Environment Fund, the Inter-American
Development Bank, the Organization of American States, and agencies concerned with
climate change adaptation, as well as the private sector for research and development
actions of their own interest.

The following are some of the necessary steps for the implementation of the coastal
development planning component:

. Conduct a field survey of an at least 10 km width coastal strip. Process and
analyze data. Enter information into a GIS. Produce a zonation with desirable
development for the coastal zone, including urban, tourism, industrial, productive,
and other development. Review existing legidation applicableto theissuesunder
consideration.

. Determine criteriato guide sectoral development on the coastal zone. Determine
areas where setbacks need to be enforced, and areas where the construction of
non removable structures may be discouraged by other policy options such as
Increasing taxes on beachfront buildings. Determine desirable size for land
divisions (fractionizations).

. Produce sectoral development policiesfor the coastal zone, jointly with relevant
national and departmental authorities.
. Identify natural areasto protect and design policy for their use and management.

. Analyze possible compensation systemsto be applied to affected ownersof land,
where appropriate.

. Develop comprehensive coastal devel opment plan. Determine costs and benefits
of the overall plan.
. Hold 4 or 5 workshopswith participation from decision makers, technical experts,

and stakeholders to discussed proposed development plan and related issues. |If
necessary, adjust coastal development plan.

. Implement sectoral development policies.
. Develop legidation at the department level to enforce the coastal devel opment
plan.

. Communicate and disseminate coastal development plan, applicablelegislation,
and encourage the public to assist in ensuring compliance with the plan.
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. Implement coastal development plan. Implement compensation policy, as
required.
. Create a permanent surveillance mechanism.

In addition to the above, the main steps required to initiate the integrated coastal zone
management process are:

. Design general guidelines for the integrated management of the coastal zone of

San José.

. Define proposed integration, competences, and operation of Local Committees
for Coastal Affairs (LCCA) and Local Sub-Committees with asurveillancerole
(LSCS).

. Sign agreements between rel evant competent institutions, committing themselves

to adopt the decisions arrived at by the Committees.

. Create 3 to 4 “integrated” LCCA to address priority issues, needs and concerns
related to the coastal zone. Create 3 to 4 LSCS for control and surveillance.
Determine the competences and commitments of committees.

. Create mechanisms to allow for public participation in the |ICZM process.

. Have committees develop annual plans including actions to address climate
change and other issues of present concern.

. Hold participatory workshops with stakeholders to discuss annual plans.

. Implement annual ICZM plans.

. Initiate permanent surveillance by the LSCS.

. Regularly disseminate and communicate the objectives and results achieved by
the |CZM process, and encourage public participation in monitoring compliance
with plans.

. Three years after implementation, eval uate performance of the LCCA and LSCS,
success in achieving actual integration while operating efficiently, and results
obtained.

. If the results of the evaluation are satisfactory, develop legal framework for
ICZM.

Outreach activities are an essential part of these processes. Public input and
involvement, which are key to the success of the measure, are by definition incorporated
to the management and devel opment scheme. Also, severa workshopswith stakeholders
have been planned and a permanent dissemination and communication mechanism was
conceived. Consultation with national and departmental competent authorities is a
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critical step intheimplementation of the above processes, and would provide support for
this measure at the decison making level. The communication of the coastal
devel opment and management plansto the environmental commissions of the Parliament
Is recommended to build political support at the government level.

The monitoring, eval uation and adjustment of measureinvolvethefollowing activities: a
surveillance mechanism to regularly monitor compliance with, enforcement and
effectiveness of the plans; public input to suggest adjustments; acomplete assessment of
the plans every eight years; and acomplete field survey for research purposes every ten
years.

Expected impacts
Economic impacts

Theoverall impacts of this measure on the economy must be positivein the medium and
long term, even if negative in the short term, because such istherational e of sustainable
development. It may be anticipated that the implementation of thismeasure will lead to
are-distribution of the income between some economic sectors. Costs and benefits are
difficult to estimate for two main reasons. first, the vaue of natural resourcesisrequired
for a comprehensive evaluation and this information is not available in the country;
secondly, the policiesto be developed for each sector and precise actionsto be applied
must be known to accurately determine the costs and benefits of the measure. With
regard to the economic benefits under climate change, available estimates of value at risk
from sealevel rise are under-estimated asthey do not include the direct and indirect costs
of losing coastal resources of high value for the country’s economy and for its
popul ation.

Of the specific actions recommended to anticipate climate change, the enforcement of
setbacks is probably the one with highest economic and social costsif expropriation of
al land and property within the setback is the mechanism employed to ensure
enforcement and reduce vulnerability to sealevel rise. However, aternative mechanisms
may be developed to reduce these costs, such as. expropriating selectively the most
vulnerabl e sections of the coast, expropriating only empty pieces of land and houseswith
more immediate risk; not expropriating empty pieces of land but devel oping regulations
to prevent the construction of non removable houses on them, or not expropriating at all
but allowing existing or new housesto remain on the setback only for acertain period of
time defined in agreement with forecasts of sealevel rise.
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Social impacts

Important benefits for the society would result from thismeasure. By seekingto achieve
sustainability of coastal development, it would also contribute to maintain or increase
social welfare of present and future generations. Specific actions are included in the
measure to preserve natural areasfor recreation, enhance coastal aesthetics, and certainly
to prevent vulnerability to climate change from increasing thus reducing risk of losing
human lives and property.

In achieving largely beneficial goals, some potentially negative social impacts could
arise. Certain restrictions on coastal resource uses may be imposed, some land and
property might be expropriated forcing some coastal inhabitants to resettle. In turn,
resettlement would affect preferences of people for living on the sea front and roots of
people for their own houses. Affected owners might receive worse pieces of land in
exchange of their seafront property. This potentially negative impacts would not only
disappear but become gradually positive astherisk of |osing seafront property increases.

Thefollowing additional social impacts or expected to result from theimplementation of
the integrated coastal zone management process, if successfully initiated: it would
provide amechanismfor joint actions of the different sectorsand for arapid attention to
present problems that affect coastal inhabitants, it would enable socia participationin
conflict solving and decision making which would in turn contribute to generate public
confidence, and it would serve as demonstration to the community of the benefitsof joint
efforts. A negative aspect of itisthat it may slow down the decision making process and
implementation of actions during theinitial years.

Environmental impacts

Major environmental impacts of this measure are that it is intended to ensure
sustainability of coastal resources, to protect natural areas, to preserve the beauty of
coastal landscapes, reduce pressure on the coastline, and preserve biodiversity. Most
importantly, it would allow the coastline to naturally adapt to climate change. A
potentially negative effect on the environment is that it would cause urbanization of
some presently non urbanized areas, but thisisjust aresult from transferring theimpacts
of urbanization from one place to another.
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Additional environmental impacts resulting from the implementation of an integrated
coastal zone management process are: it would enable to achieve pre-identified
environmental goals, rapidly identify present environmental i ssues once the mechanism
Is effectively operating, it creates capacity to deal with present and future issues thus
alowing to anticipate climate change and avoid other negative effects on the
environment. Again, it may slow down the decision making process and implementation
of actions during theinitial years.

4. Track theimpactsof climate change on the Uruguayan coastline
Justification

The main physical effects of global change on the coastal zone are believed to be
changes on wind and precipitation patterns (including increasing climate variability) and
hydrological regimes, aswell as accelerated sealevel rise. These changes will in turn
produce modifications on the wave climate, on the permanence of high sea levels,
aterationsto the hydro-sedimentological regime of water bodies, and also changesinthe
salinity patterns and salt water intrusion. The final expression of those modifications
will be given by the way in which the coastline reactsto the new patternsof the variables
and processes responsible for its configuration. On the coastal zone, the potential
Impacts of sealevel rise are mainly related to erosion and inundation.

Despite the fact that the Uruguayan coast has several uses of major economic and social
importance for the country, such as urban settlements, coastal tourism, navigation,
fishing, which are either seated at or closely related to its coastal zone, there is little
scientific understanding about the behavior of several environmental variableswhich are
responsible for shaping the coastline and are essential for the successful devel opment of
coastal activities.

Monitoring the evolution of the main variables that shape the coastline and also the
response of the coastline itself to those forcing variables will help to build capacity to
predict potential changesin the coastline, to plan optionsto adapt to climate change, and
also to assist decision making related to coastal management and devel opment.

Description
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Thismeasureis aimed at putting in place a system to regularly monitor and analyze the
evolution of the main environmental variables and/or processes that will affect the
behavior of the Uruguayan coastline under climate change.

In order to track the impacts of climate change on the Uruguayan coastline, it isessential
to understand the behavior of key variables or features of the coast, such as wind
patterns, sea levels, wave climate, main fresh water flows that discharge on the coast,
sediment loads of the main fresh water flows that discharge on the coast, dynamics of
beach profiles, and plant position of the coastline.

This measure entails the establishment of aworking group responsible for tracking the
Impacts of climate change on the Uruguayan coastline, and monitoring and analyzing the
evolution of the above-mentioned variables and features of the coastal zone.

Available information in the country on water levels, wind direction and intensity, and
some data on fresh water flows is deemed to be satisfactory. However, additional
information is required to determine wave climate, beach profiles and granulometry,
shoreline position, sediment load of fresh water flows, and complement data on major
freshwater flows that empty into the sea.

Four representative coastal siteshave been selected at seafor monitoring wavesthrough
theinstallation of waverecording buoys. Twelve representative sampling stations have
been identified along the Uruguayan coastlinefor beach profiling and granulometry. The
evolution of the coastline would be tracked through aerial photography. Data for the
remaining variables would be obtained from the relevant institutions. The specialized
working group would be responsible for processing and analyzing the data, and
generating specific outputs tailored to the needs of the country and of the international
climate change research centers.

I mplementation

The strategy recommended to implement this measureisto create a specialized working
team to undertake the task of tracking the impacts of climate change on the coastline, by
processing existing information recorded by several different national institutions and
interpreting this and new information which is not being regularly collected in the
country. This working team should operate under one of the national institutions.
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The CNCG, which has the necessary facilities and equipment to develop the
computarized data base and to house the working team, could coordinate the
implementation of thismeasure. The participation of the DINAMA through one or more
of thefollowing units: Unidad de Cambio Climatico (Climate Change Unit), Divisién de
Ecosistemas Costeros (Coastal Ecosystem Division), and Divisién de Evaluacion de
Impacto Ambiental (Environmental Impact Assessment Division), is also deemed
necessary. DINAMA could undertake the responsibility of monitoring some of the
variables which are not being recorded at all in the country.

The main organizations which already produce or keep datarequired to fulfill the goals
of this measure are:  the Direccion Nacional de Hidrografia (National Hidrography
Office) of the Ministerio de Transporte y Obras Publicas (Ministry of Transportation
and Public Works); the Servicio de Oceanografia, Hidrografia y Meteorologia de la
Armada (Oceanographic, Hydrographic and Meteorological Service of the Army) of the
Ministerio de Defensa Nacional (Ministry of National Defense); and the Direccion
Nacional de Meteorologia (National Meteorology Office) of the same Ministry.

The human resources required to carry out this measure are the regular staff from the
participating institutions plus additional experts to integrate the specialized working
team. Theestimated financial resourcesrequired for theimplementation of thismeasure
for a 10-year period are US$ 1.78 million (present value). The annualized value was
estimated at US$ 0.23 million. Funding for theinitial implementation of thismeasure
should not be difficult to obtain, given itswide application to diverse uses such as coastal
management and development planning, climate change research, and construction of
coastal infrastructure. However, the sustainability of the measurein the future should be
ensured since the outputs to be produced require regular and long series of data
Potential sources of funding for the implementation of this measureinclude national and
international sources, municipa governments of some of the coastal departments, and
private sources.

The following are some of the necessary steps for the implementation of this measure:

. Ensure availability of funding and facilitieswith the equipment and infrastructure
required to process and analyze data, use models, and communicate results.

. Establish aworking group responsible for tracking the impacts of climate change
on the Uruguayan coastline.

. Establish cooperative agreements with the institutions that produce information
(winds, water levels, freshwater flows).
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. Train staff on techniques to monitor climate change impacts on the coastal zone.

. Acquire equipment required to measure some of the variables (wave recording
buoys).

. Obtain aerial photographs of the entire coastal zone (scale 1:10.000). Conduct
surveys for beach profiling and granulometry, and record waves. Obtan
complementary information from institutions. Process and interpret data

. Periodically communicate and disseminate results.

. Periodically evaluate the measure.

Obtaining support does not appear as amajor constraint for the implementation of this
measure as awareness of climate change and coastal issuesisincreasing over time. The
population itself is starting to verify changesin climate and its negative effect on some
productive activities, such as agriculture. The implementation of the other adaptation
measures included herein would contribute to build greater support.

An evaluation of the performance of the measure would be conducted every three years.
Thelonger the measureis sustained the larger feed back it would itself produceto adjust
working methodol ogies.

Expected impacts
Economic | mpacts

Except for the funding required to implement and sustain the measure, only positive
economic impacts can be expected to result fromit. Accessto information and enhanced
knowledge on the behavior of the coastline and its forcing variables will be of great
benefit not only for the country in general but also for the economic sectorsthat depend
on the coastal resources.

Social impacts

Increasing the understanding of the effects of climate change allows the government,
economic sectors, and individuals to anticipate climate change and develop adequate
response options. Thismeasure generates useful information aswell for awiderange of
other uses and activities. It may be also expected to produce benefits for the
international community for it should be able to contribute valuable information for
climate change monitoring at the global level.
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Environmental | mpacts

A better understanding of the behavior of environmental variables will enable afaster
implementation of measures to preserve the environment.

5. Disseminateinformation on climate changeand itspotential impacts, with
particular emphasis on adaptation and mitigation options

Justification

The successful implementation and adoption of this action plan in Uruguay and the
adaptation measuresrecommended hereinisclosaly related to the degree of awareness by
the general public, the private sector, and rel evant governmental and non-governmental
organizations of climate changeissues, their potentia impacts, the benefits of adaptation
measures, and the respective role of each actor in helping to implement the Plan. But of
all the above actors, the opinion and support of the general public is critical to ensure
Implementation since it is the one that will be more directly affected by the impacts of
climate change and by the benefits or disadvantages, if any, of the proposed adaptation
measures.

Description

This cross-sectoral measure is aimed at increasing the awareness and understanding of
climate changeissues, aswell asbuild support for response measures, at different levels
and sectors of society. The conduct of an outreach program and promotion campaign is
proposed. The dissemination of these issues will be accompanied by information on
their potential impacts and, most importantly, on the possible adaptation and mitigation
measures that may be adopted to face climate change. Itisalsointended to encourage a
higher participation and involvement of all strataof the populationin all subjectsdealing
with climate change.

It should be stressed that the aim of the outreach program would not be to insist on the
dangersof climate changein athreatening way but to provide them with information (in
a clear and concise manner) about the existence of climate changes, their potential
negative and positive impacts, the possible actions that may be taken to help prevent or
slow down climate change, and the adaptation measures that should be adopted to
anticipate climate change and to make the best use of its possible benefits.
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This measure has the advantage of addressing both the problems and possible solutions
to climate change issues. Both components have been integrated into a single
information strategy sinceit is believed that disseminating present and future problems
without showing possible solutions would cause a negative effect on the public rather
than produce any benefit.

A specific objective of this measure will be to promote the adoption of the agriculture
and coastal resource adaptation measures selected for inclusioninthisaction plan. The
adoption of mitigation measures to help reduce the atmospheric accumulation of
greenhouse gases will be promoted as well. Such measures may either reduce
greenhouse gas emissions (abatement) or increase terrestrial storage of carbon
(sequestration).

The outreach strategy would be targeted to the audiences that are most essential to reach,
including:

. Thegeneral public. Thegenera publicischaracterized by adiverse collection of
of groups, opinions and interests. Attempts will be made to reach al interest
groups. Oneimportant sub-group to target are teachers and professors. They can
be highly effective leaders in educating the younger on climate change issues.
L ocal environmental activists and community-based organizations are also to be
involved in the outreach plan. Other specific population groupsincludeworkers,
women, elderly, etc.

. The scientific community. It is essentia to promote a better understanding of
these matters among the scientific community given the multidisciplinary nature
of climate change issues and solutions.

. Local and national governments. Local and national policymakers are key
audiences to be approached since they make important decisions regarding the
country’ s mitigation and adaptation options.

. Renewable energy and energy efficiency business community. They are a key
group to focus an information campaign on climate change because they stand to
benefit the most from aggressive climate change policy.

. Other key stakeholders. Itincludesdifferent interest groupslikeindustries, small
and large businesses, investors, insurance companies, etc.

Components of the proposed outreach strategy include the following:
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. M ass campai gns conducted through the mediathat has been identified asthe most
influential.  This includes the development of radio and television
announcements, information fliers and brochures, newspaper articles, audio-
visual materials, etc.

. Development of supporting educational materialsto be incorporated into school
and university curricula.

. Design and setup of a WEB site dealing with climate change issuesin Uruguay.

. Workshops and conferences with participation from local, regional, and
international climate change experts.

. Public meetings, including local community and stakehol der meetings, on climate
change issues.

I mplementation

The implementation of this measure would be co-leaded by the CNCG and DINAMA
through its Unidad de Cambio Climéatico (Climate Change Unit). Cooperating
organizationsinclude member organizations of the CNCG, the Red Uruguaya de ONGs
Ambientalistas (Uruguayan Network of Environmental NGOs) and other NGOs, private
sector, etc.

DINAMA, aswell as various environmental groups, are currently carrying out programs
for the difussion of information in the areas of environmental and natural resources. The
proposed climate change outreach strategy would coordinate activitiesin order to have
thistopic included as part of those programs.

The creation of an outreach working team appears to be the best option to ensure a
successful implementation of thismeasure. The proposed team would be conformed by
two part-time climate change experts, plusacommunication expert, to be responsiblefor
the dissemination campaign, and administrative staff. Experts from the cooperating
institutions are expected to participate in outreach activities as requested and according
totheir areaof expertise. International and regional climate change expertswill be made
available to take part in workshops and conferences.

The funding required to ensure the implementation of this measure during a 10-year
period has been estimated at US$ 683000. Some of the potential sources of funding for
this measure are the own resources of the leading institutions, international agencies
concerned with climate changeissues, and the private sector. To ensure funding sources
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for the implementation of this measure could be a critical step at the start of the
dissemination process. However, asthisis an iterative problem, as outreach progress,
easiness for fund identification and obtainment could improve substantially.

The implementation of this measure would include the following steps and activities:

. Secure necessary funding.
. Hold initial workshop at the national level to launch the outreach initiative and set
up general guidelines for the development of the strategy.

. Review outreach objectives.

. | dentify target audiences.

. Outline key messages to be delivered to the targeted audiences.
. Develop dissemination materials.

. Engage partners to deliver key messages.
. | dentify appropriate mediato deliver the messages.

. Identify key eventsto launch the outreach strategy.

. | dentify communication marketing firm to carry out the campaign.

. Carry out mass media dissemination campaign.

. Design, setup, and update of a WEB site dealing with climate change issuesin
Uruguay.

. Hold workshops, seminars, and conferences with participation from local,
regional, and international experts.

. Hold public meetings on climate change issues.

. Hold workshops at the national level on year 4 and 8 to make any necessary
adjustments.

. Periodically evaluate performance of the campaign based on public opinion

surveys to be conducted every two years.
The dissemination campaign will be evaluated every two years, based on public opinion
surveys to be conducted in order to determine whether the degree of awareness about
climate change issues hasincreased as aresult of the implementation of the measure or
not.

Expected impacts
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Economic impacts

The potential economic impacts of theimplementation of thismeasure are closely related
to the economic advantages derived from the application of adaptation and mitigation
measures. Improving citizens awareness and knowledge of climate change issuesis
essential to enable them to take informed decisions.

Environmental impacts

Substantial environmental benefits are expected from a better understanding of climate
change, its potential negative and positiveimpacts, the possible actionsthat may be taken
to help prevent or slow down the process, and the adaptation measures that should be
adopted to anticipate climate change and to make the best use of its possible benefits.
Changes of attitude and behavior of people with respect to climate changeisexpected to
result in a better environmental management.

Social impacts
The proposed outreach measure would result in an increased awareness and

understanding of climate change issues at different levels and sectors of society. This
would in turn contribute to build support for response measures.
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Acronyms
Thefollowingisalist of the acronyms used in this document.

CNCGComision Nacional sobre e Cambio Global (National Committee on Global
Change)

DIEA Direccion de Estadisticas Agropecuarias (Agricultural Statistics Office)
DINAMA  Direccion Nacional de Medio Ambiente (National Environment Office)

DINOT Direccion Nacional de Ordenamiento Territorial (National Land
Management Office)

DSA Division de Suelosy Aguas (Soils and Water Division)

GHG Greenhouse Gas

GIS Goegraphic Information System

ICZM Integrated Coastal Zone Management

INIA Instituto Nacional de Investigacion Agropecuaria (National Agricultural

Research Institute)
IPA Instituto Plan Agropecuario (Agricultural Plan Institute)
LCCA Local Committee for Coastal Affairs
LSCS Local Sub-Committee for Surveillance

MGAP Ministerio de Ganaderia, Agricultura y Pesca (Ministry of Livestock,
Agriculture, and Fisheries)

MVOTMA  Ministerio de Vivienda, Ordenamiento Territorial y Medio Ambiente
(Ministry of Housing, Land Management, and Environment)

NGO Nongovernmental Organization

Development of Climate Change Action Plansin Uruguay: Fina Report (Appendix B) 37



PRENADER Programa de Manegjo de Recursos Naturales y Desarrollo del Riego
(Program for the Management of Natural Resourcesand the Development
of Irrigation)

UNFCCC  United Nations Framework Convention on Climate Change

USCSP United States Country Studies Program
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