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1. Executive Summary

¢ KS t N&&iBgdimaté vulnerability and flood risk in coastal urban and semi urban

I NBlFa Ay OAGASa Ay [FaGAyYy | Y@Bandimgleménteg byy OSR
CAFDevelopment Bank of Latiimerica, seeks to reduce vulnerability in three coastal cities

of Ecuador and Chile by mainstreaming a-baked approach to adaptation, building
collaboration and networking, and developing a culture of adaptation. The executing entities
are the Ministryof Environment of Chile (MMA) and the Ministry of Environment of Ecuador
(MAE) and has the support of the United Nations Development Programme (UNDP).

Theproject is focused on the hydrometeorological risks of mudflows in Antofagasta and Taltal
(Chile) ad on floods and landslides in Esmeraldas (Ecuador), which are aggravated as a result
of climate changeln the midterm, this initiative is expected to improve the adaptative
conditions for Disaster Risk Reduction (DRR) in the three locatiorike longterm, it is

A ¥ 4 A x

SELISOGSR (2 AYLINRGS (KS foenBSe laddoris ins da@ beloR | LIG A &

use in other coastal cities in Latin America and the Caribbeas.filleyear project was
approved onl6 July 2018.

Two initiation workshops were Hé: one in Esmeraldas and another in Antofagasta, as well as

anl YOAT £ NB 62N)] akKz2L) aFRFLIGFGAZ2Y (G2 OftAYIFGS
RSOSt2LIYSyié¢ NBIdzSaiSR o0& i KliGtially,2h® whrkshB @S NY Y S

were planned for Octioer 2019. However, due to thepisodes of civil unrest that occurred in
both countries on thatmonth, the workshops were postponedrinally, the workshop in
Ecuador took placen 11 November 2019 and the one in Chile 28 January 2020The
purpose of thes meetings was to facilitate that partners and beneficiaries understand and
take ownership of the project’s objectives and goals. Tweetyen and 55 persons attended
the meetings in Esmeraldas and Antofagasta, respectively.

Participants in both countriesindicated their willingness to participate in project
implementation and tatake the necessary provisions to strengthen collaboration. Two key
issues raised during the meetings were the needs (i) to collect adequate hydrometeorological
information to supprt decision making and (ii) to ensure letegms sustainability of the
project results.

In addition, two technical meetings were heldgmesent to the project’s committee members
the () project management arrangements, (ii) the annual operational plan and the
procurement plan.These meetings were held on 22 January 2020 in Antofagasta and 10
February 2020 in Quito. The main outcomes of these meetings Wer8E COMPLETED BY
UNDP

2. Initiation Workshops Objective

The objective of both workshops was to facilitéit@t partners and beneficiaries understand
and take ownership of the project’s objectives and goals



’ WBANCO‘DE DESARROLLO
\ DE AMERICA LATINA

Ministerio
del Ambiente

ADAPTATION FUND

3. Project Overview

Coastal areas are more exposed and vulnerable to the negeffieets of climate change and

the impacts of weatherelated disasters. The projected climate change will increase the sea
level, modify and intensify the seasonal periods of rain and drought, and result in stronger and
more frequent weather events like astal storms and El Nifio Southern Oscillation events
(ENSOQ). This will in turn, intensify hyaineteorological hazards and disasters like floods,
mudflows and landslides, and produce casualties and economic and infrastructure losses.

In this regard and awa of this vulnerability, the Governments of Chile and Ecuador agreed
to collaborate in the implementation of theresentproject in order to develop and implement
adaptation actions in thresmallcoastal citiegless than 500,000 inhabitantshntofagasa

and Taltal in Chile, and Esmeralda&cuadorThese cities were chosen because they:

a. reflect different conditions in terms of population stznd adaptive capacity,

b. face climaterelated disaster risks that are typical to coastal cities across Latmi¢an
and the Caribbean (LAC) and

c. represent adaptation challenges that are common along LAC.

The purpose of this regional project is to generate lessons on increasing adaptive capacity to
be useful in coastal cities of Latin America and the Caribbean.

bean.

3.1. Project Objective

The project objective is to reduce vulnerability to climadéated floods, mudflows and
landslides in three coastal cities by mainstreaming a-bésded approach to adaptation,
building collaboration and networking, and developagulture of adaptation.

To achieve this objective, the most prevalent risks were considered in each of the three cities.
In the case of the Chilean populations, these are mudflows, while for Esmeraldas floods and
landslides were considered. The less@ashed from this initiative are projected to be useful

for the entire regiorof Latin America and the Caribbean

3.2. Project Description

In line with the proposal approved by the AF, the Project has three components:

Component 1 focus on priority actions tacmease resilience in the three cities. Four
outcomes will be generated by mainstreaming DRR into local planning, building
infrastructure which incorporate climatelated variables, improving climate monitoring,
and strengthening the existing early warniagd response systems.

Component 2 focus on strengthening the capacities of local government officers and
communities, as well as fortifying connections between communities and local and national

! Antofagasta is the largest of the three cities with ca., 320 thousand inhabitants. Esmeraldas has about half of
the population of Antofagasta (ca., 161 thousand people), and Taltal is a very small city of about 10 thousand
people.
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government. Two outcomes will be generated by developingrdime training course on
risk-based adaptation for municipal and government officers and technical staff and
implementing communication and education strategies to increase local awareness and
contribute to build cultural memory. The online course willdmen to professionals from
other coastal cities of Latin America and the Caribbean.

Component 3 focus on nurturing the project’s communities of practice and to document and
disseminate the lessons. The backbone of the regional project are the commutfities
practice that allow the development of collective learning on specific topics. Five
communities of practice will be developed. This component includes:

i. An electronic platform to facilitate interaction and collaboration among project
participants of loth countries (e.g., teleconference, webinars), and the
dissemination of lessons for the benefit of other coastal cities in the region and the
world. It is expected that this platform will serve to motivate further participation of
other coastal cities ithe region.

ii. Nurturing the communities of practice and facilitating networking among
practitioners.

iii. The systematic documentation of lessons in different formats (e.g., YouTube
channel, formal documents) and their wonldde dissemination througkarious
channels (e.g., mailing list server, twitter, website).

The rationale of the regional project is to generate practical lessons chaistd adaptation
in coastal cities with different adaptive capacities and disseminate the lessons to Latin
Ameria and the Caribbean to motivate interest and involvement of other cities of the
region.

4. Initiation workshops

Initiation workshops were preparetb facilitate that partners and beneficiaries understand
and take ownership of the project’s objectives ajwhls.These workshops were to be held
on October 2019. However, civil unrest occurred in both countries. In @kieonstrations
began on 14 October 2019 ammtotests still continue. In Ecuador, disturbances occurred
between 3 October and 14 October 20T%his caused that the meetings had to be postponed
until enabling conditions were found.

The Ecuadoriamitiation workshop was held on 11 November 2018llowed by an ancillary
workshop that was requested by the municipal and provincial governmerismokraldas to

address the linkage between adaptation to climate change andiaedlanning. The Chilean
initiation workshop was held in Antofagasta on 22 January 2020.

4.1. Initiation Workshopesmeraldag Ecuador

The workshop was held on 11 November 201%antraining centre of ECU911 in Esmeraldas.
Participants included delegates of:

1. Municipal government of Esmeraldas 8 persons
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2. Provincial government of Esmeraldas 1 person

3. National Service for Risk and Emergency 6 persons
Management of Ecuador (SNGRE)

4. National Institute of Meteorology and 1 person
Hydrology (INAMHI)

5. Ministry of Environment (MAE) 2 persons

6. German Agency for International Cooperatio 1 person
(Glz)

7. Local organizations (beneficiariés) 6 persons

8. Commonwealth of Northern Ecuador (MNE) 2 persons

Total 27 persons

The complete list of the 27 participants is includediimex land the agenda is found Annex

2. The welcome was given by Gabri®ance Zone Coordinator of SNGR and Maria José
Galarza, delegate of the Undersecretary for Climate Change of the Ministry of Environment
who thanked the participants for their assistance and provided information about the purpose
of the meeting.

4.1.1. FocalAreas Presentations

Lb! al L Q& DR Buis Maidinéh&JK the presentation called "Meteorology ar@imate
Change'{Annex 3. This presentation summarised the importance of having sequential, historical
andquality information to support decision making to adapt to climate change.

Some highlights of this intervention are:

1 The role of INAMHI as the governing body, coordinator and standardizer of the national policy
regarding meteorology and hydrology.

1 That INFAMHI has meteorological and hydrological information since the 1960s. This
information is available to study climate variability, climate change and its impacts in Ecuador.

1 It has 50 meteorological stations and 36 operational hydrological stations.

1 That anong the effects of ENSO in Ecuador, it has been identified the increase in the rate of
precipitation (floods) in coastal areas.

9 That there are several meteorological information services. However, these have been
5SH1SYSR 06& 90dzZl R2 Ndign. OdzNNBEy i SO2y2YAO &aAldz

Maria José Galarzast MAEdid the second presentation. She gave a brief summary about the

international instruments and researcim climate change In this framework, she provided

theoretical information on climate change so that the attendees cawmderstand the concepts

of adaptation and mitigation, governance issues, the scheme of financial cooperation mechanisms

2 There wereepresenttives from three neighbourhood organizations: Isla Luis Vargas Torres (1 person) and
Barrio 50 casas (3 persons) related to measures to confront flooding and Barrio 20 de Noviembre (2 persons)
related to measures to confront landslides.
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related to CC, as well as procedures for prioritizing projects for these funds. This presentation
explained the AF project cycle asslis the financier of this proje¢Annex 4.

Carolina Cortes of CAF presented in detail the core elements of the project, including the
governance and implementation arrangemesinex 5. She explained that theroject will last

5 years and has a total budget of US $ 13,910,000, of which US $ 6,629,089 inisted in
Antofagasta and Taltal, US $ 3,768,000 be invested irEsmeraldas and US $ 2,482,910 be
invested inregional activities UNDP will provide regional technical assistance, while at the
national level both in Chile and Ecuador there will be a Project Coordjmespectively.

4.1.2. PlenarySession

The followingopics were addressed
Places ad number of weather stations required in Esmeraldas

1 CAF asketNAMHIif they had already identified the places and the number of weather
stations required for the province of Esmeraldas. They indicated that they currently
assessing this, but the curreriverage is insufficient to develop an efficient monitoring.

T The Province GABsked ifthey were willing to sign interinstitutional agreements to
facilitate data collection in cases where there are no weather stations. They indicated that
they are interestd in this kind of collaboration, this will streamline processes and will
contribute to develop capabilities in partner entities.

Actions carried out by the MAE to address climate change problems in Esmeraldas
f ¢KS NBLINBaSyidl (A @S 12a@mayo KsB Vafgdsi THries 2 dESR2 R a
what has the ministry done to address the climate change issues in Esmeaatiiahat
measures have been takehhey indicated that MAE has prepared the National Strategy
for Climate Change and through several projects is working to mainstream actions into

the plans for development and land planning (PDOT). For the present project, Esmeraldas
was chosen to suppottcal actions needed to adapt to climate change.

Inclusion of other localities in the project

1 CAF was asked @ther communities in the province be included in the project? CAF
indicated that for project interventions this will not be possible becausepitogect has
established specific siBased adaptation measures. However, on training and capacity
development issues this might be possible.

Employment opportunities for local people and communities

! Some participantsF NBY GKS ySAIKO 2 dzZNKI22yRSpiesged theOl a I &
expectation that the project will generate working opportunities for local persons and
communities. UNDP explained that the contract of personnel follows an established
policies and procedures and that the recruitment process is jastisg.
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On 12 November 2019 an introductory session was held to provide basic information about
mainstreaming adaptation into the local PDOTs. This sessisnreguested by municipal and
provincial governments of Esmeraldas. Fifteen persons participated in the méetingx §:

1. Municipal government of Esmeraldas 4 persons

2. National Service for Risk and Emergency 5 persons
Management of Ecuador (SNGRE)

3. National Institute of Meteorology and 1 person
Hydrology (INAMHI)

4. Local organizations (beneficiaries) 1 person

5. Commonwealth of Northern Ecuador (MNE) 2 persons

6. CAF 1 person

7. UNDP 1 person
Total 15 persons

The objective of this workshop was to understand what adaptation is and why to take it into
account in the territories. This activity is considered complementary to the project as it deepens
the knowledge of the actors participating in it abotlite implementation of climate change
policies in Esmeraldaghe agenda of the meeting is presentedimex 7

The opening of the event was in charge of Carolina Coft€#\F, who highlighted the interest of
those pregnt to deepen their knowledge about adaptationdtimate changeTwo presentations
were made the first on the general framework oflimate changeand the second on
mainstreaming climate change intbé PDO3.

4.2.1. Adaptation to climate change as alternative for territorial development

This presentation was given by Tania VilleghEcoBiotec and covereithe main concepts of
climate change and adaptatipmnd the local effects of this global phenomendxdditionally,
information was provided on the strategies to face climate changhelocallevel both in the
fields of adaptation and mitigatiofAnnex 9.

4.2.2. Guidelinedo mainstream climate change inRDOTSs

The second presentation of the workshop was given by Jorge N@texdinator of the project
National Adaptation Plan in Ecuador (PLANAC®hich MAE and UNDP participdtenex 9. It
summarised the legahstruments that mandate that the local governments (GADs) prepare and
update their PDOTSs, as well as the existing opportunities and tools to mainstream climate change
related actions into local plan¥he presentation served to explain the process to tigmlimate
threats and exposure, to assess climate vulnerability, to estimate climate impacts and to develop

C
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adaptation measured he presentation covered both the existing guidelines and the online course
to be available in the following weeks.

The paricipants actively contributed to the discussion and were very interested in the practical
application of the existing tool. There was great interest to participate in the online training course
once it is available.

4.3. Initiation WorkshopAntofagasta; Chike

The workshop was held on 22 January 2020 on the Hotel Terrado in Antofagsstomplete list
of the 55 participants is detailed iinnex 10and the agenda is found iinrex 11 Participants
included delegatefrom:

1. Municipality of Antofagasta 1 person
2. Municipality of Taltal 4 persons
3. Regional Government Antofagasta (GORE Antofagas 3 persons
4. Ministry of Environment (MMA) 9 persons
5. Ministry of Public Works (MOP) 6 persons
6. National Emergency Office of the Ministry of the Inter 1 person
(ONEMI)
7. Meteorological Directorate of Chile (DMC) 2 persons

8. Regional Centre for Environmental Studies and Educe 3 persons
of the University of Antofagasta (CREA)

9. Center for Scientific Scientific Research for Mini 2 persons
(CICITEM)

10. General Directorate of Civil AviatigpGAC) 1 person

11. General Directorate of the Maritime Territory ar 1 person
Merchant Marine (DGTM)

12. Local beneficiaries (juntas de vecinos) 18 person$
13. UNDP 3 persons
14. CAF 1 person
Total 55 persons

The welcome was given by Roberto Villablarstarogate director of the Regional Secretariat of
the Ministry of Environment (SEREMI Environment), who thanked the participants for their
presence and highlighted the importance of this project to advance adaptation to climate change

3 There were repesentatives from nine juntas de vecinos (neighbourhood organizations): four from Taltal and
five from Antofagasta.
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in the Antofagastgrovince. The project will contribute to implement very needed measures to
reduce vulnerability of the local population.

4.3.1. Focal Areas Presentations

Reinaldo Gutiérrezdirector of the Meteorological Directorate of Chil@OMC) did the
presentation called'Meteorology and Climate ChangéAnnex 13. In his presentation he
mentioned some of the adverse climatic events that hit the region in recent years such as:
heatwave in La Araucania (2015), Atacamadflow (2015), forest fires and heatwave (2017),
amongother relevantevents He also explained that the Chilean weather system has a network
of regional meteorologicalentreson six points, one of them located in Antofagasta. The DMC has
developed its tools tpredict and / or forecast an alert up to 7 days in advance. Finally, he covered
the issues related to the optimization of the DMC's early warning system as a tool to strengthen
the forecasting system and its needs both in technical and monetary termsslémphasized

that it is expected that the Project will cover 95% of the meteorological network of the Northern
Region of Chile to improve threat preparedness.

The second presentation was given by Jorge Rasuosygate regional director of ONEKAInnex
13). The most relevant points included in this presentation are:

1 Chileis a "multithreat country" in which in addition to catastrophic events such as
earthquakes and volcanic eruptions there is an increase inrgmguéncy and intensity of
weatherrelated disasters such as droughts, floods hadvysnowfall.lt was mentioned that
the city of Antofagasta has the first multazard map of the country.

1 The country hadisaster management structure, policies, laws, and plart®nfrontthreats.

Key institutions and instruments are ONEMI, the regional and municipal governmuects
guidelines for disaster risk management

1 It was highlighted that apacity buildingis a keyelement of the alert¢ responsec
rehabilitation system. Including the construction@fiture of disaster preparedness culture
and population resilience

1 in a framework of prevention, alert system, response and rehabilitation. In addition to
presenting he institutional structure, he introduced the instruments used to generate a
preventive and resilient culture of the population, the redundant communications system and
the operation of the civil protection system.

f Core actions for DRR with a focus onlinfr i NHzOG dzZNB (2 NBRdAzOS GKS
territory by sector organizations and the MOP and hydrometeorological risks through
mitigation and vulnerability reduction actions by ONEMI. He mentioned that the Project
constitutes part of the structufa ab2¢é¢ YSF adzNBa GKIFG FNBE LI NI

Finally, as in the first workshop in Esmeraldas, Carolina Cortés, a CAF executive,
summarizes the Project, its objectives, components and other relevant elements so that
attendees know its framework. Ithis space it is emphasized that the project is for
implementation of adaptation measures, not for studiésnnex 5

4.3.2. PlenarySession

Once the presentations were completed, a Q&A session was held to improve the
understanding of the Project both at a conceptual and implementation level.
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Complementary activities

1 CREA representative asked DMC when will complementary activities will be implemented.
DMC director replied that these activities require investment, a vagéfyunding sources and
supports are being sought.

Knowledge sharing

1 Carlos Guerra, lecturer of the University of Antofagasta mentioned tieatoastal biome is
influenced by marine currents such as the Humboldt current, therefore the comparison with
Esmealdas is interestingdowever, he emphasized thtte climate model societis and hat
the processes in both areas are differefte asked CAF how the knowledge sharing will
happen and why the project did not include Baja California that is more alikhile than
Ecuador. CAF replied that:

o0 FHirst, the adaptation measures to be implemented on each country are different and
this is an opportunity to learn from each other experience (sesthuth cooperation).

0 Second, when the concept idea of adaptatiorc@astal cities was developed several
countries were included, but afterwards only Chile and Ecuador confirmed their
interest in this kind of intervention

1 YahelaEspinoza from CREA asked the floor if the project included a study of the history of
neighbourhoods and floods in the cities. Calied that this is includedthe narrator€)
initiative seeks to document the story to raise awareness about the risks.

Management and finances

1 Hrvoj Buljan Mufioz, director of the Directorate of Hydraulic Works (DOH) of the Ministry of
Public Works (MORjsked CAF kat the procedure for transfer of funds will be and how will
the process of implementation of the project and @stivities be CAF mentioned thathe
funds will be transferred, by instalments, directly to UNDP once CAF’s requirements are met.
It is expected to promptly begin the processes of hiring a national coordinator and updating
the country's measures since thequirements and studies are from 2016. All procurement
and advice will be developed by UNDP (executing organization) according to its policies and
procedures. For this, an operation manual will be established. As for infrastructure works,
MOP will execud them, once the designs are updated according to local criteria for adaptation
to climate change.

9 The Director of DMC asked CAF who will be responsible for operating and maintaining the
equipment associated with new technologies. CAF stated thaptbg@ect seeks to achieve
sustainability and for this requires public support, so after the implementation of the project
(5 years), the equipment will be transferred to DMC.

Regulatory issues

1 One of the representatives of Taltal community asked the participhtiie regulatory issues
will be linked to the project and if the results of the project influence the regulatory plans.
Roberto Villablanca, from MMA, mentioned thais expected that the inputs generated by
the project will be part of the regional tetorial planning, this is essential to reduce the risks.
Furthermore, the project includes updating the stormwater management plan. Finally, the
communal regulatory plans (planes reguladores comunales) must include a risk plan.
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Risk management

T hyS 2F (GKS NBLINBaSyialrdAaA@dSa 2F awdzyidil RS +SOAy
be done to help the people that out of need and lack of housing build in places that are not
suitable for housing. He also asked how they are going to collabtratetigate the risks of
people living on the hillside. The answer was answered by two of the public institutions:

0 Maria Agurto from theMinistry of Housing and Urban Planning (MINVU) and MOP
stated thatthe project will support the development of policiesthe MINVU and
MOPto mitigate flood risk. However, this issue requires another type of treatment
that the State must analyse in depth.

0 Hrvoj Buljan MufiozDirector of DOHadded that there are studies for the most
vulnerable sectors, there are 18 profjscof which nine have been executed to
mitigate alluvial risk in the quebradas, though studies in micro basins are lacking. The
problem is that the development of "campamentos" advances faster than protection
infrastructure and that risk mitigation requisea coordinated effort between the
municipality, DOH and MOR.was mentioned that DOH is working with MINVU in
the development of risk plans, but it is important that they are bound with other plans.
LY FRRAGAZ2YS AG o1 a Ay RasObtipdoRized Bekailse a [ |/
people did not live in the sector before, but today it became a priority, since it is the
sector with most population growth in recent years. Finally, it was indicated that each
alluvial control work is associated with certaisks and that the present project will
contribute with the construction of infrastructure as weks community
empowerment to reduces the risk.

1 Maria Arancibia, neighbour of Taltal, indicated that in the Taltal the alluvial control works have
served a loto mitigate the risk, but the problem is that people cover the roads with garbage,
and nobody takes care of maintaining them. Works are made, but then nobody takes care of
maintaining them. MOP replied that they do the cleanings. Furthermore, the dirextor
Hydraulic Works replied that there is a maintenance fund for alluvial control work, but it is not
aimed at cleaning. It was mentioned that there are mechanisms to request that the provincial
government evict people who settle on the areas of influeatalluvial control works.

5. Technical meetings

5.1. Ecuadotechnical meeting

The National Technical Committee of Ecuador was held in the city of Quito on February
10, 2020 at the UNDP offices. The objective of the meeting is to socialize to the Committee
membeis the Project Management Arrangements, the Annual Operational Plan and the
Procurement Plan prior to the Project Board meeting.

The meeting was attended by representatives of the Ministry of Environment of Ecuador
(MAE), National Institute of Meteorology nd Hydrology (INAMHI), Provincial
Decentralized Autonomous Government of Esmeraldas, Municipal Decentralized
Autonomous Government of Esmeraldas, United Nations Development Programme
(UNDP), Development Bank of Latin America (CAF).
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5.2.

UNDP socializes the Peoj Management Arrangements document. The content of the
document is informed, including the structure and responsibilities of the Project Board,
National Technical Committee and the Project Unit to allow a correct implementation of
the project.

The publicinstitutions are requested to have a correct coordination within the project
framework and to guarantee the sustainability of the implemented activities, putting
special emphasis on the use and maintenance of the equipment to be acquired.

UNDP reports othe progress of the project and the establishment of the Project Unit.
Now, the Financial Administrative Technician and the Social Technician are in the process
of being hired, thus completing the team initially planned.

Regarding the Annual Operating Plam analysis is made by component, product and

result contemplated for the first year of the project where work will be done on the Green
Infrastructure Plan, on the improvement of climate monitoring in Esmeraldas
(implementation of radar, meteorologicahd hydrological stations)

Prior to the acquisition of the radar and stations, a comprehensive analysis must be made
of what is required to improve climate monitoring in Esmeraldas, including management
models that make the system sustainable over timeANNHI will provide technical
support and information.

In order to reflect more deeply on this outcome, a workshop will be held in Esmeraldas
with all the key actors on the alternatives and strategy for creating or improving the
climate monitoring system ieBsmeraldas.

For the pilot early warning system on Luis Vargas Torres Island, studies will be carried out
this year and implemented in the following year, for which the Terms of Reference for the
acquisition of equipment in the last quarter of 2020 willdailable.

The Acquisition Plan will be reviewed by each institution and they will make observations
if they consider it necessary.

Chiletechnical meeting

The National Technical Committee of Chile was held in the city of Antofagasta on January
22, 2020 in the offices of the of the Ministry of Environment with the objective of
socializing the progress made on the project and analyzing the upcoming activities.

Representatives from the Ministry of Public Works (MOP), Ministry of the Environment

(MMA), National Emergency Office of the Ministry of the Interior (ONEMI), United Nations

Development Programme (UNDP), Development Bank of Latin America (CAF) paditicipate
in the meeting.

UNDP presented the status of the project in operational and administrative terms. The
implementation of the project in Chile requires the Project Document (PRODOC) as a
framework document between UNDP and the Government of Chile. Adattment is
currently available and has been sent to the institutions that are part of the National
Technical Committee for comments, prior to review by the Legal Departments of each

11
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institution. At the same time, a document is being developed for dration Plan that
will allow for the first two disbursements by CAF, while PRODOC is being validated and
signed.

The scopes and functions of the Project Board, National Technical Committee and Project
Unit are explained in order to understand the governaraf the project. The Project
Coordinator will be based in Antofagasta and will be hired as soon as possible.

The schedule of disbursements by CAF is socialized and the Procurement Plan for the first
semester of project implementation is discussed. Comreseate made, which are
accepted and will be reflected in the final version to be approved by the Project Board.

6. Conclusions

1. The initial plan for the initiation activities was to have a regional meeting with the members
of the steering committee and key sktholders. However, this was not feasible due to the
political situation in both countries. Separate information meetings (initiation workshops)
were the only feasible action that could be taken under the existing circumstances.

2. The severe situation of ciwinrest in both countries provoked that the initiation meetings
could not be executed during October 2019 and had to be postponed for November 2019 in
Ecuador and January 2020 in Chile.

3. The purpose of the initiation workshops was to promote that locatras and beneficiary
groups understand and take ownership of the final project document and the
implementation arrangements. Only a few participants were not acquainted with the
project, since most persons had contributed in project design and the cametipg
consultation meetings.

4. The beneficiary populations axeryinterested inthe prompt implementation of project
activities.There iclearwillingness to make the necessary intastitutional agreements for
collaboration in this project.

5. Itwas evignt that in both countries there is a heed to strengthen the collection of
hydrometeorological data, including acquiring new equipment or repowering the existing
infrastructure. This is a key issue that will need to be addressed in the short term wighin th
conditions and limitations of the approved project

6. Therewasconcern in the workshop participants regarding the sustainability of the activities
initiated by the project. In the case of Ecuador, the main concern corregubtul the
ownership of the equiment acquired by the project after its completion. In the case of Chile
there is clarity in this regard, but it is evident that it will be necessamelopa mechanism
for the longterm maintenance of thenfrastructure

7. Recommenddions

1. Itis advisabléo prepare a quick situation analysis to identify changes that have occurred since
the design of the project and its approval in 2017.

12
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2. ltis advisable to plan, in the short term, an online meeting of the steering committee to review
and give final approvalf the workplan and budget for the first year.

3. As planned in the project, it will be necessary to design and implement communication
arrangements to inform and engage the wide array of beneficiaries and to facilitate that they
share experiences and knaedge.

4. There iggreatpotential for SouthSouth cooperatiometweenChileand Ecuador on the issue
of preventive information on disasters and early warning systems. It is important to identify if
there is a potential for cooperation from Ecuador to Chile to increase the relationship between
the three cities considered in the Projec

13
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Amex 1:Workshop 1 participants Esmeraldas

TALLER DE LANZAMIENTO DEL PROYECTO REGIONAL CHILE-ECUADOR
"REDUCIENDO LA VULNERABILIDAD CLIMATICAY EL RIESGO DE INUNDACIONES EN AREAS URBANAS Y SEMI URBANAS COSTERAS EN

LATINO AMERICA"
ESMERALDAS, 11 DE NOVIEMBRE DE 2019
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Amex2: Workshop 1Agendag Esmeraldas

Date Novemberll, 2019
Place Training CenteECU911
City. Esmeraldag Ecuador
Time Activity Responsible
14:30 Registation Ecobioteq; facilitator
15:00 Welcome and Opening ASNGR Intervention
AMAE Intervention
15:30 Presentdéion: Meteorology and climate change National Institute of Meteorology and Hydrology
of Ecuadof{INAMHI)
15:50 Climate changerisk management and sustainable ~ Ministry of Environmen{MAE)
development.
16:10 Project Presentatiort: CAF (Carolina Cortes)
AResults framework
Alndicators
AWorkplan
A Presentation of project governance (roles,
functions and responsibilities, lines of
communication),
ASchedule
16:30 Q&ASession Ecobioteq facilitator
17:00 Coffee break. Ecobiotec

17
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METEOROLOGIA E HIDROLOGIA

INAMHI

Meteorologia y Cambio Climatico

Esmeraldas, 11 de Noviembre 2019
Dr. Luis Maisincho

Imaisincho@inambhi.gob.ec

METEOROLOGIA E HIDROLOGIA

INAMHI

1. Introduccioén
2. Breve presentacion del INAMHI
3. Efectos del Cambio Climatico en el Ecuador

4. Algunos resultados y servicios
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1. Introduccion

METEOROLOGIA E HIDROLOGIA

Ve &
Meteorologia, mucho mas que un pronéstico

La meteorologia es transversal a casi todos los  ~@o"#
campos de la ciencia (ingenieria-cientifica) vy “
tiene implicaciones en nuestra vida cotidiana

(estado de animo)

Meteorologia, ciencia interdisciplinaria, procura
anticipar en el corto tiempo las variaciones de las
condiciones atmosféricas plasmada en
prondsticos, boletines, estudios, etc.

En Ecuador, la entidad oficial de emitir los
prondsticos, generar informes y estudios sobre el
comportamiento del tiempo y clima es el Instituto
Nacional de Meteorologia e Hidrologia (INAMHI)
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2. Breve presentacion del INAMHI

METEOROLOGIA E HIDROLOGIA

INAMHI

Es el organismo rector, coordinador y normalizador de la_politica nacional en
todo lo ﬂqe_se refiere a la meteorologia e hidrologia. Adscrito a la Organizacion
Meteoroldgica Mundial.

Fuente: [Registro Oficial Nro. 289, 15 de agosto de 1961]

En junio 2019, el cuerpo directivo fue renovado. El actual CD es presidido

por el MSc. Diego Guzman.
Fuente: [Decreto Ejecutivo Nro. 709, 13 junio 2019]
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METEOROLOGIA E HIDROLOGIA

INAMHI

Hasta 2012 el INAMHI, fue una institucion de servicios, limitada a entregar
datos e informacion: La Investigacion limitada a la cooperacion internacional.

Desde 2013, nueva estructura por procesos permitié al INAMHI

principalmente:

a) Desconcentrar sus actividades en 3/7 demarcaciones hidrograficas.

b) Crear 5 direcciones técnicas, entre ellas la Direccion de Estudios,
Investigacion e Innovacion.

Esto permiti6 mejorar los productos/servicios y vincular al INAMHI con la
academia y otras instituciones de investigacion.

Fuente: [Registro Oficial Nro. 289, 15 de agosto de 2011]

METEOROLOGIA E HIDROLOGIA

INAMHI

El INAMHI posee informacion meteoroldgica e hidrolégica sistematica desde los anos
60 y registros puntuales de hasta un siglo (e.g. Quito y Ambato > 1 siglo).

Esta informacion sirve de base para estudiar la variabilidad del clima, el cambio
climatico (CC) y sus impactos en el Ecuador.

Para realizar estudios rigurosos sobre la variabilidad, cambio y escenarios
climadticos, es imperativo contar con series climdticas de larga duracion y
de buena calidad.
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INAMHI

La red de estaciones hidro-meteoroldgicas (HM) instalada en los afnos 60 se
incremento paulatinamente.

Debido a la falta de una politica estatal de apoyo a la HM, esta red perdio su
representatividad espacial y temporal.

METEOROLOGIA E HIDROLOGIA

INAMHI

RED DE OBSERVACION
HIDROMETEOROLOGICA 2019

Estaciones Operativas

50 Meteoroldgicas
36 Hidroldgicas

LEYENDA
@ 50 Estaciones Meteorologicas
@ 36 Estaciones Hidrologicas
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METEOROLOGIA E HIDROLOGIA

INAMHI

RED DE OBSERVACION
HIDROMETEOROLOGICA MINIMA

Estaciones Minima

107 Meteorologicas
109 Hidrologicas

=> No continuar instalado estaciones sin
criterio técnico
=>» Estudio riguroso t/c para redisefiar la
LEYENDA red y garantizar la representativad
Mo espacial-temporal del monitoreo HM.

@ 109 Estaciones Hidrologicas

METEOROLOGIA E HIDROLOGIA

INAMHI

3. Efectos del Cambio Climatico en el Ecuador

23
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Retroceso de glaciares Inundaciones

ECUADOR CONTINENTAL

Différence (°C) prar rapport a 1963-1990

ADAPTATION FUND

METEOROLOGIA E HIDROLOGIA

INAMHI

Sequias

Zons potenciaimerte
erpurstas o saquas o o Ecusdor

METEOROLOGIA E HIDROLOGIA

INAMHI

En el 15 Antisana- posible vinculo entre temperatura y fusion

Quito

~= 10 ans, 1995-2005, 035 (~--) °C décennie*
= 25 ans, 1980-2005, 0.22 (0.18) °C décennie*
== 50 ans, 1955-2005, 0.15 (0.13) °C décennie"
~100 ans, 1905-2005, 0.12 (0.07) °C décennie”

Température Izobamba (°C)

II’IIIII[I]IIIIIIIII
1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005
Date

Antisana
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En el 15 Antisana- posible vinculo entre temperatura y fusion
Quito Antisana

= 10 ans, 1995-2005, 0.35 (-----) °C décennie*
= 25 ans, 1980-2005, 0.22 (0.18) °C décennie*
== 50 ans, 1955-2005, 0.15 (0.13) °C décennie"
~100 ans, 1905-2005, 0.12 (0.07) °C décennie*

Différence (°C) prar rapport a 1963-1990
empérature lzobamba (°C)

I I.l I I I T I T [ 1 l T | T ] I I T
1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 y o
Date © PHoto FiaRcoo (IRDEST

'METEOROLOGIA E HIDROLOGIA

INAMHI

Los efectos del CC modifican la
duracién, intensidad y frecuencia del
fendbmeno océano-atmosférico  El
Nifio.

b

Efectos del Nifio en el Ecuador:

"'"°"’2\ Costa: Incremento en las tasa de
precipitacion =» inundaciones.

Sierra: Disminucion de la cobertura
de nubes (precipitacion)=» sequias.
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4. Algunos resultados y servicios

BOLETIN ALERTAS HIDROLOGICAS

BOLETIN PERSPECTIVAS HIDROLOGICAS

{

REDES SOCIALES Y MEDIOS DE COMUNICACION

FIYIOLIO

ADAPTATION FUND

’METEORLAOGIA E HIDROLOGIA

INAMHI

METEOROLOGIA E HIDROLOGIA

INAMHI

Usuarios
especificos

Externos e Internos
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Gablerna de Chile

Estima el comportamiento de la
precipitacion y temperatura media
para los dos proximos meses

Actualizacion del boletin

Se estima para el 6 de cada mes
a partir de noviembre del 2019

CPT Herramienta de prediccion climatica

Es un software para elaborar
prondsticos estacionales

BANCO DE DESARROLLO
DE AMERICA LATINA

ADAPTATION FUND

- Climate Weather Research and Forecasting

TOTAL (mm/mes) UBRE 2017

Se muestran mapas de
precipitacion esperaday el
porcentaje de variacién,
respecto a lanormal
climética

EN
(U[D|

Alservicio
e fas personas
¥ fas naciones

METEOROLOGIA E HIDROLOGIA

LIMATOLOGIA REGION LITORAL

CLIMATOLOGIA REGION INTERANDINA

METEOROLOGIA E HIDROLOGIA

PRONOSTICO MENSUAL DE PROBABILIDADES DE
PRECIPITACION OCTUBRE DE 2019

CCA Analisis de Correlacion Canénica

Actualizacion del boletin

o %0 750

Leyenda
| PROBABILIDAD (%)
K
normal
| & sobre

El INAMHI realiza mapas mensuales y

trimestrales

precipitacion,

de tendencia de:
temperatura maxima y

minima que se actualizan cada mes.
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INAMHI

INAMHI aporté a la TCN-2017 con informacion HM.

Liderado por el MAE-SCC, cumple compromisos
adquiridos por el Ecuador ante CMNUCC. los avances
en materia de mitigacion y adaptacion, y logros
alcanzados.

Fuente: [MAE. 2017. TCN del Ecuador sobre Cambio Climdtico.]

Tercera Comunicacién
Nacional del Ecuador

ala Convencion Marco de las

Naciones Unidas sobre el Cambio Climatico

METEOROLOGIA E HIDROLOGIA

INAMHI

- L
d%%

VIGILANCIA Y MODELACION CLIMATICA PARA LA
PREDICTIBILIDAD DE DENGUE EN CENTROS URBANOS
(GUAYAQUIL, MACHALA, HUAQUILLAS, PORTOVELO Y ZARUMA)

Desarrollar prondsticos climaticos considerando al clima como una de las variables, en la
transmision de las enfermedades vectoriales en sistemas urbanos. Finalizado en 2015.
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INAMHI

Para asegurar la calidad del dato hidrometeoroldgico la DEI-INAMHI emite
directrices técnico-cientificas para la gestion integral de la informacion y se
apoya en 3 laboratorios.

METEOROLOGIA E HIDROLOGIA

INAMHI

oo =] LANCAS, Analisis fisico-quimico y

microbiolégico del agua a nivel nacional,

Ca.ida..‘:."f‘;‘:‘::';’é‘.’;ﬁt‘:'é: funciona bajo Norma ISO/IEC 17025 vy
y acreditado por el SAE 15-005.

Lamentablemente debido a problemas economicos del pais
estos servicios han sido debilitados en los ultimos arios.

Taller de Diseno y Montaje Mecanico, ajusta,
disena, y fabrica partes/ piezas para

equipos/sensores hidrometeoroldgicos.
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Mucha Gracias

'METEOROLOGIA E HIDROLOGIA

INAMHI
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CONTENIDO

1. SISTEMA DE OBSERVACION Y DE ALERTA TEMPRANA HIDROLOGICA EN EL PAIS

2. EMISION DEL SISTEMA DE ALERTA TEMPRANA METEOROLOGICA

3. PREDICCION CLIMATICA: CWRF - CLIMATE WEATHER RESEARCH AND FORECASTING
SYSTEM

4. PRONOSTICO MENSUAL DE PROBABILIDADES DE PRECIPITACION

ACCESO A LA INFORMACION

;

l ‘lf S5
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Estaciones
Hidroldgicas
Convencionales
Calibracion
del Nivel
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Estacion Terrena Satelital

Base de Datos

(=3

INTERFACE GRAFICA DE MONITOREO HIDROLOGICO

DESARROLLO INAMHI

INTERFACE GIS : POSIBLES POBLACIONES AFECTADAS

INTERFACE G15: AREAS DE AFECTACION

PRODUCTOS
GENERADOS DEL
MONITOREO
HIDROLOGICO

DATOS
VALIDADOS

MAPAS CUENCAS
HIDROLOGICAS

o) I

Informacién en la base de datos MCH- Estaciones convencionales

Libretas Meteorolégicas

W CANTIDAD_ESTACIONES

Pluviometria

i

° II]III'Il”l”

w
o

»
Q4+
&

100 150

Precipitacion, temperatura,
evaporacion, Viento(direccion,
velocidad), nubosidad, humedad
relativa, punto de rocio, ..

Precipitacion

Heliofania

m Cantidad_Estaciones

54
3+

.

Brillo solar (Horas) =
1 =

GRAFICOS
HISTORICOS
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