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EXECUTIVE SUMMARY 

This final report describes the achievements, findings, and 
recommendations of the Climate Resilient Infrastructure 
Services (CRIS) program in Peru, an initiative funded by the 
U.S. Agency for International Development (USAID) under 
the Climate Change Resilient Development Project (CCRD) 
with support from the USAID/Peru Mission. 

CRIS has worked with the cities of Piura and Trujillo to 
promote climate resilience by focusing on city priorities and 
decision-making. The Municipality of Piura and CRIS 
worked together to incorporate climate risk management 
into a planned public investment project, integrate climate 
change into the municipal planning process, and develop 
tools to facilitate vulnerability assessment and the 
identification of adaptation options. 

CRIS has produced valuable lessons and tools that can help 
advance national priorities for climate resilience. The 
program found that: 

 Municipalities play a crucial role in achieving climate 
risk management and preventing maladaptive 
investments, but they face real challenges. 

 Access to decision-ready climate information and guidance can help cities take decisions that 
incorporate climate risk, but it can be difficult if not impossible to find this type of tailored 
information. 

 Screening tools to assess climate vulnerability and adaptation options can inform municipal 
actions to increase resilience if they reflect the real-world municipal context. 

 Climate risk management requires an integrated, iterative process and municipalities may need 
new internal and external structures to carry it out. 

CRIS recommends the following actions to build on the program’s outcomes and advance USAID/Peru 
priorities: 

1. Develop a tiered program of climate change technical assistance and training that reflects 
different capacities of Peruvian municipalities. 

2. Support other Peruvian cities in developing decision-ready climate information and guidance 
resources translated to local contexts. 

3. Build a program for national dissemination of the tools developed under CRIS through 
implementation and further testing with additional municipalities.  

4. Expand CRIS tools and resources to support other types of municipal decision-making. 
5. Create a framework to link local-level actions on climate resilience to regional and national 

initiatives. 

CRIS ACHIEVEMENTS 

 The Municipality of Piura made 
substantive changes to a planned 
infrastructure project to address future 
climate risk  

 In the same project, the municipality 
quantified the cost-effectiveness of risk 
mitigation measures in an economic 
analysis 

 The Municipality of Piura incorporated 
climate into long-term urban 
development planning 

 Piura and CRIS co-produced a tool, 
CAPRI, that facilitates the application of 
climate information in municipal 
decisions 

 CRIS has created opportunities for peer 
learning among cities, with regions, the 
national government, and internationally 

 CRIS has helped USAID/Peru make 
strong contributions in national 
initiatives to promote urban climate 
resilience 
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1. INTRODUCTION 

This final report describes the achievements, findings, and recommendations of the Climate Resilient 

Infrastructure Services (CRIS) program in Peru, an initiative funded by the U.S. Agency for International 

Development (USAID) under the Climate Change Resilient Development Project (CCRD) with support 

from the USAID/Peru Mission. The municipalities of Piura and Trujillo participated as pilot cities in the 

CRIS program from August 2013 to September 2015. This report details the key lessons from working 

with the municipalities to integrate climate considerations into city priorities and decision-making, and 

describes recommendations for continued work to advance urban climate resilience in Peru. 

The CRIS program worked with cities in Peru, the Dominican Republic, and Mozambique, in 

coordination with USAID Missions, to 

develop, test, and implement approaches 

to increase the climate resilience of 

infrastructure services. These services—

which include transportation, water, 

sanitation and waste management, energy, 

communications, and shelter services—

are essential to cities’ ability to create 

healthy, sustainable, and thriving 

communities and meet their development 

objectives.  

Work within the CRIS program was 

guided by USAID’s Climate-Resilient 

Development Framework (Figure 1). The 

CRIS program adopted and tested a 

“development-first” approach, which 

starts by articulating development goals 

and priorities and then ensuring that 

climate stressors are appropriately 

considered in development decisions. A CRIS Lessons Learned report summarizes the work CRIS 

Figure 1: USAID's Climate-Resilient Development 
Framework 
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accomplished globally, and identifies key themes for advancing climate resilient development in cities 

around the world (USAID 2015a). 

Local governments in Peru are on the front lines in implementing national policies for climate resilience 

and sustainability. Peru’s cities are developing quickly to meet residents’ needs for reliable public services; 

it is critical that the investments being made today will withstand the climate conditions of tomorrow. 

Implementing the CRIS program in Peru was especially important in the context of the innovative 

climate change policies initiated by the national government. In particular, the Peru Ministry of Finance 

(Ministerio de Economia y Finanzas, or MEF) released new guidance in December 2014 on integrating 

climate risk management into public investment projects under the National System for Public 

Investment (Sistema Nacional de Inversión Pública, or SNIP) (MEF 2014). This guidance explicitly 

recognizes climate risk as a factor that must be considered as projects are developed, and requires local 

governments to address climate risks when proposing projects for national funding. 

The USAID/Peru Mission supported the CRIS program through buy-ins that extended CRIS activities, 

including support for the Municipality of Trujillo as a pilot city in 2014 and extension of the CRIS pilot 

in Peru into 2015. In the first phase of work with Piura and Trujillo, the CRIS team focused on building 

understanding among municipal staff of the fundamental principles of climate change and resilience, 

developing tools and resources to assess vulnerability and adaptation options, training staff and 

municipal partners in the use of these tools, organizing relevant climate information, and facilitating the 

development of technical networks of professionals to support cities. The action plans developed by 

each city summarize the progress made through this work, and lay out the cities’ plans for next steps 

(USAID 2014a, 2014b). 

In the second phase of work, CRIS worked with the Municipality of Piura in three critical areas to 

address the challenge of climate change:  

 Application of MEF guidance to incorporate climate risk into public investment projects:  

Implementation of a test case—the Laguna Azul project—to develop a systematic approach to 

assessing and addressing climate risk to infrastructure investments consistent with MEF 

guidance. 

 Integrating climate change into municipal planning processes: Identifying the roles and 

responsibilities of a Consulting Council (Consejo Consultivo) to ensure that climate change is 

addressed in urban development plans, and providing training to municipal staff on fundamental 

climate change concepts. 
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 Developing tools to facilitate vulnerability assessment and identification of adaptation 

options: Design of assessment tools to streamline analysis of climate risk and potential solutions, 

and development of a searchable web-based database to help technical staff access and apply 

relevant climate information. 

By undertaking work in each of these areas, CRIS and the Municipality of Piura have developed 

approaches and tools, with additional input from the Municipality of Trujillo, which may be useful to 

other cities in Peru and around the globe. USAID/Peru hosted a CRIS roundtable in Lima on 

September 11, 2015 with representatives from national ministries, USAID/Peru implementing partners, 

and local and regional governments. This one-day roundtable, “Building on CRIS Progress To Support  

National Initiatives For Urban Climate Resilience” ( or “Mesa Redonda Cómo Aprovechar El Avance 

De CRIS Para Apoyar Las Iniciativas Nacionales De Resiliencia Urbana Ante El Cambio Climático”), 

provided an initial opportunity for the CRIS team and Municipality of Piura representatives to share the 

urban resilience resources and tools that CRIS developed with Piura, to begin exploring opportunities to 

accelerate dissemination of CRIS tools and lessons, and to leverage CRIS outcomes to support national 

government efforts.  

On the international level, CRIS’s work with the Peru municipalities to implement the CRD Framework 

further tested and advanced USAID’s approach to integrating climate resilience into development 

decisions. Furthermore, the results from the program demonstrate the key role that cities play as partners 

in meeting national climate change goals and building climate resilience.  

 

Figure 2: Bridge in Piura, Peru. Photo credit: Christopher Evans, ICF International 
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2. ACHIEVEMENTS 

Through its work with the pilot cities of Piura and Trujillo, Peru, the CRIS program tested and 

implemented approaches to climate resilience that can be applied to other cities. The pilot cities 

increased their capacity to apply climate information to inform decisions and increase urban resilience, 

and with continued efforts are positioned to be leaders on climate resilience issues nationally. The CRIS 

program yielded the following accomplishments to address the challenge of climate change: 

1. The Municipality of Piura made substantive changes in the design and operation of a 

planned infrastructure project to address future climate risk. Municipal staff implemented 

guidance from the MEF to incorporate climate risk management into a planned infrastructure 

project in the neighborhood of Laguna Azul. The municipality identified a number of important 

changes to the project, including the specification of a risk reduction measure to reduce impacts 

from severe flooding during heavy rainfall and El Niño events. The approach was documented 

in a case study to help other municipalities in implementing MEF’s guidance regarding climate 

risk. The municipality also applied CRIS approaches to other management decisions, including 

using CRIS tools to screen a portfolio of potential infrastructure projects to identify those most 

likely to be vulnerable to current and future climate impacts. 

2. The Municipality of Piura quantified the cost effectiveness of an adaptation option for a 

planned infrastructure project. In an economic analysis, the municipality demonstrated that 

the risk reduction measure improved the cost effectiveness of the Laguna Azul project compared 

with cases without the measure under several different climate scenarios—including scenarios 

that considered future climate change. On the basis of this analysis, the municipality concluded 

that the measure should be applied to the project. 

3. The Municipality of Piura incorporated climate into long-term urban development 

planning. The Municipality of Piura integrated climate change into municipal planning 

processes by incorporating language on climate change into the city’s updated Urban 

Development Plan and institutionalizing defined roles and responsibilities to ensure that climate 

change is addressed during implementation. The incorporation of climate information into 

municipal planning is a significant step toward mainstreaming climate considerations into 

municipal decision-making processes and serves as an example approach for other cities. 
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4. Cities have access to a co-produced tool that can facilitate the application of climate 

information in municipal decisions and streamline analysis of climate risk and potential 

adaptation strategies. CRIS worked with the Municipality of Piura to design, implement, and 

refine an integrated Climate Information Application and Risk Screening Tool (CAPRI) that can 

be used by cities in Peru and around the globe to support efforts to improve urban resilience, 

while contributing to further tool testing and refinement. CRIS technical experts and 

practitioners from the municipality co-produced the tool by matching specialized, technical 

knowledge on climate change to municipal decision-making needs. The tool helps cities access 

climate information that is relevant to specific decisions and local conditions, assess the climate 

vulnerability of infrastructure projects in the city, and identify sector-specific adaptation options. 

The tool includes a searchable database with national, regional, and local climate information, 

and guidance that helps technical staff members understand how to apply climate information in 

decision making and in setting priorities.  

5. CRIS has created opportunities for further peer learning among cities in Peru, the 

regional and national governments, and internationally. The pilot cities built relationships 

among themselves and with other USAID/Peru partner cities to share their approaches, 

experiences, and lessons in working toward climate resilience. Representatives from the 

municipal government in Trujillo traveled to Piura on two occasions for facilitated peer learning 

events. The Municipality of Piura presented its achievements to municipal, regional, and national 

government representatives and stakeholders at a roundtable event in Lima at the end of the 

program. The Municipalities of Piura and Trujillo participated in a regional climate leadership 

workshop held in the Dominican Republic during which they engaged in peer learning with 

representatives from six other cities in Latin America and the Caribbean (USAID 2014c). These 

opportunities helped generate momentum for sustained peer learning and shared success. 

6. CRIS supported USAID/Peru’s contributions to national efforts to promote urban 

climate resilience and sustainable cities. The Municipalities of Piura and Trujillo’s 

achievements under the CRIS program lay a strong foundation to extend program approaches, 

results, and lessons on climate resilience to other municipalities in Peru. By connecting climate 

resilience with national systems of public investment (SNIP), risk management (SINAGERD), 

and environmental information (SINIA), CRIS’s work at the local level supported priorities 

being advanced by MEF, the Ministry of Environment (Ministerio del Ambiente, or MINAM), 

the Ministry of Housing, Construction and Sanitation (Ministerio de Vivienda, Construcción y 

Saneamiento, or VIVIENDA), and the National Center for Risk Estimation, Prevention, and 
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Reduction (Centro Nacional de Estimación, Prevención y Reducción de Riesgos de Desastres, or 

CENEPRED). Building on this progress and the work of other USAID/Peru implementing 

partners, the Mission is well positioned to continue to coordinate with national efforts and scale 

up approaches and results from the CRIS program. 

 
Figure 3: Municipality of Piura staff and CRIS team. Photo credit: Joanne Potter, ICF International 
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3. FINDINGS 

3.1. THE ROLE OF CITIES IN PROMOTING CLIMATE RESILIENCE 

IN PERU: A DIVERSE SET OF RESPONSIBILITIES 
Peru’s cities are developing rapidly as the country’s economy grows, with substantial investments 

underway to meet the needs of growing populations and businesses.  In the context of this rapid pace of 

development, it is critical that decisions made today—which shape the future of these cities and the 

regions surrounding them—incorporate current and projected future climate conditions. Peruvian cities, 

therefore, are pivotal implementers of climate resilient strategies. Many municipal and district 

government functions are sensitive to climate change, and consequently present critical opportunities to 

avoid maladaptive actions and ensure greater climate resilience and sustainability. Key municipal actions 

that benefit from climate-resilient decision making include:   

 Urban development and land use planning. Peruvian municipalities are responsible for 

producing an Urban Development Plan (Plan de Desarrollo Urbano, or PDU) that guides the 

development of cities with populations between 20,000 and 500,000, and provincial capitals. 

One requirement of the PDU is to assess the hazard, vulnerability, and risk when classifying land 

uses, establishing mechanisms for relocation of high risk settlements, and identifying priorities 

for interventions to reduce risks (Government of Peru, 2011a). The PDU is a key mechanism for 

mainstreaming climate resilience into city-level development and planning: without consideration 

of information on future climate conditions—such as to identify areas at risk from future coastal 

or inland flooding—cities are at risk of improperly forecasting areas that are safe for occupation 

and development. 

Provincial municipalities, such as Piura and Trujillo, must also develop Territorial Conditioning 

Plans (Plan de Acondicionamiento Territorial, or PAT) and, in metropolitan areas, Metropolitan 

Development Plans (Plan de Desarrollo Metropolitano, or PDM), which delineate urban and 

rural areas and specify the planned occupation and use of land, including conservation areas. 

Ecological and Economic Zoning (Zonificación Ecológica y Económica, or ZEE) studies that 

evaluate the suitability of land for different uses contribute to these plans. Incorporating climate 

projections into ZEE studies to better anticipate climate change effects on land use is a 

promising area for further investigation. 
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Figure 4: Water and sanitation expansion in Piura, Peru. Photo credit: Joanne Potter, ICF International 

 

 Public investment projects and permitting. Municipal and district governments establish 

priorities for infrastructure investments through a participatory budgeting process and are 

responsible for formulating, evaluating, and implementing public investment projects within 

their jurisdictions. Infrastructure assets, such as water and sewer networks, roads and bridges, 

and buildings, have long lifespans and may be vulnerable to future climate conditions if their 

siting and designs do not anticipate changes from historical trends. Public investments in Peru 

are governed by the National System for Public Investment (Sistema Nacional de Inversión 

Pública, or SNIP), which is overseen by MEF.  

In December 2014, MEF released guidance on integrating climate risk management into public 

investment projects under SNIP (MEF 2014). Municipalities are expected to comply with this 

guidance when submitting initial project designs (called “profile studies”) to MEF for funding 

approval. Working with the Municipality of Piura to implement this guidance on a public 

investment project as a case study was a major focus of the CRIS program’s work in Piura. 

 Maintaining the provision of infrastructure services. Peruvian municipalities are responsible 

for providing services such as waste collection, upkeep of parks and landscaping, and 
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maintenance of certain infrastructure investments.1 These operations can be sensitive to climate 

impacts, including extreme heat, flooding, and drought. Although budgeting for the operation 

and maintenance of infrastructure is required when making new capital investments under SNIP, 

the CRIS program found that these aspects (called the “after care” phase in a public investment 

project) do not receive a great deal of consideration. Inadequate attention and resources to 

support operations and maintenance is a chronic problem facing infrastructure managers, not 

only in Peruvian municipalities but in most cities around the world. Yet frequently there are 

near-term, proactive changes that cities can make to operations and maintenance that would help 

reduce risk or increase their capacity to respond effectively when services are impacted.  

 Civil defense, risk management, and disaster response. Municipal responsibilities related to 

civil defense, risk management, and disaster response will need to adapt to changes in extreme 

weather events. Integrating climate resilience into these functions 

can improve the capacity of the infrastructure system to recover 

from impacts and extreme events (referred to as the “adaptive 

capacity” of a system). It can also improve institutional and 

citizen abilities to respond to, or cope with, impacts and 

emergencies.  

Although climate risk management is being incorporated at a 

project level through SNIP, there is a need for effective risk 

management at a systems level in Peruvian cities; for example, 

conducting hazard assessments across a city’s entire network of 

infrastructure services to identify the highest-priority risks for 

mitigation. In 2011, the national government of Peru established 

a National System for Disaster Risk Management (SINAGERD) that requires all levels of 

government to establish risk management plans (Government of Peru, 2011b). Municipalities 

must comply with this law, and this provides an opportunity to incorporate climate resilience as 

part of the risk management process. SINAGERD is implemented by CENEPRED, in 

collaboration with the National Institute for Civil Defense (INDECI). This is a possible area for 

                                                   

1 Municipalities are not the only entities responsible for provision of infrastructure services. In Piura and Trujillo, water supply and sanitation 

services are managed by regional water utilities (EPS Grau and SEDALIB, respectively), although the municipalities are responsible for 

making capital investments in water and sanitation infrastructure. Electricity service is provided by private sector electrical distribution 

companies. 

Figure 5: A staff member in 
the Planning Office of the 
Municipality of Piura shows 
an urban planning map to 
the CRIS team. Photo 
credit: Nora Ferm, USAID 
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further action to promote climate resilience as municipalities begin to comply with SINAGERD 

requirements. 

 Intergovernmental coordination. Municipalities must coordinate with districts, other 

municipalities, and regional and national governments on climate-resilient strategies. To support 

national strategies, cities can participate in training as well as serve as testing grounds for case 

studies and pilot programs to refine national initiatives focused on improving local-level 

resilience. At the regional level, cities have an essential role to play, particularly—given their 

increasing water demands—in water resource and watershed management.  Cities are also key 

partners in the regional development and use of early warning systems, and in environmental 

monitoring and conservation. Cities and regions coordinate on land use planning, emergency 

preparedness and risk management, and on public investment projects that are not strictly within 

municipal boundaries (e.g., intercity highways, regional flood control projects). Strengthening 

this vertical integration can help build awareness and capacity at all levels of government, and 

enable the country to move forward effectively to achieve national resilience goals. 

Cities also play a key role in sharing information through peer learning. Local climate 

information, vulnerabilities, and adaptation strategies are often relevant throughout a province; 

cities can leverage their regular collaboration between districts or within provincial municipalities 

to integrate climate considerations into local decision-making and planning. Cities across the 

country also have opportunities to work together, through mechanisms such as the Association 

of Peruvian Municipalities. Peer learning opportunities conducted under the CRIS program 

show that cities find value in peer-to-peer exchanges because they are facing similar challenges to 

increase their climate resilience while grappling with other stressors and priorities.  

 Citizen engagement. Finally, municipalities have unique opportunities to engage citizens 

through outreach and training to raise awareness on resilient behavior and preparedness. 

Municipalities are more involved in the day-to-day actions of citizens than are other levels of 

government, and can encourage people to prepare for climate impacts, or adopt behaviors that 

improve the city’s capacity to manage risks. They can also partner with local civil society groups 

to conduct outreach. 

In sum, municipalities are responsible for a broad range of activities that can each benefit from 

consideration of climate change. Municipal roles range from the strategic level (e.g., setting long-range 

goals and policies for the growth of the city) to the systems management level (e.g., designing and 
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managing critical public services) to the tactical level (e.g., siting and designing individual projects). Each 

of these decisions requires distinct types of climate information and guidance. 

3.2. CHALLENGES TO IMPROVING URBAN RESILIENCE ARE 

SIGNIFICANT, BUT THERE ARE OPPORTUNITIES TO ADDRESS 

MANY CITY NEEDS 
Municipalities play a crucial role in achieving climate risk management and preventing maladaptive 

investments, but need strong and sustained support to take on the challenges of climate change. There 

are several barriers that cities in general must overcome: 

 They face multiple priorities and development pressures—including rapid growth, budget 

constraints, poverty, crime, environmental degradation, and economic competition. Climate is 

one of several stressors that cities are grappling with as they develop. 

 They are already stretched to provide municipal services for growing populations and to lead 

responsible development. Resources, staff capacity, and technical expertise are limited, and 

election cycles and turnover make it difficult to retain specialized skills and knowledge in the 

municipality. It is extremely difficult for cities to reach the stage of implementing adaptation 

options that reduce vulnerability. They must undertake complex assessments to determine how 

climate may change in the future and where their vulnerabilities lie. Cities have trouble 

interpreting climate information and applying it consistently to inform decisions. They also 

struggle to make use of the findings from climate vulnerability assessments that they do 

perform—particularly if the results are not compatible with their existing risk assessment 

processes.  

In Peru, the technical challenges faced by cities may be even more acute: for example, the CRIS program 

found that there was disagreement among municipal staff members on how to perform the basic risk 

management steps in developing project profile studies under SNIP, apart from the work necessary to 

address climate change risk. Staff members disagreed on approaches for classifying risks, whether certain 

assessments were required, and from where they should obtain information to inform the assessments.  

The municipality also identified major deficiencies in the original version of the Laguna Azul profile 

study (which was conducted under a previous administration and approved for implementation) that 

CRIS and the municipality used as a case example to incorporate climate risk considerations. The 

deficiencies identified by the municipality applied even to non-climate aspects of the analysis. Staff also 
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had difficulty implementing the use of climate hazard scenarios, which was required for the first time by 

the guidance issued by MEF in 2014. 

While MEF has conducted training on their revised guidelines for incorporating climate risk into public 

investment projects, the degree of uptake on the material presented is uncertain: the CRIS team has not 

seen evidence that municipal or technical consultants understand the new climate risk requirements. 

There is still a strong demand for further training in Piura.  

There are critical needs that must be met for cities to fulfil their important role in promoting climate 

resilience in Peru. Cities require leadership in the following areas to help increase their ability to adopt 

climate-resilient practices:  

 Screening tools to assess climate vulnerability and adaptation options.  Municipalities need 

straightforward tools for producing consistent, structured assessments to support climate 

resilience at the local level. Municipalities are looking for help in conducting vulnerability 

screening assessments, prioritizing risks that jeopardize infrastructure services, identifying and 

evaluating adaptation options, and measuring and evaluating progress. Cities are eager to 

embrace tools that step them through a structured process to provide guidance on actions they 

should take to reduce vulnerability. The CRIS program found that cities benefited from tools, 

such as CAPRI, which focused on an initial screening level of detail. CAPRI was tailored to 

specific municipal responsibilities, using Piura as an example, and the tool provides outputs that 

can be used to meet national requirements: for example, by generating tables or other 

information that can be inserted into SNIP profile studies. 

 Access to decision-ready climate information.  National sources of climate information need 

to be translated to decision-relevant products that practitioners can easily use. Information also 

needs to be collected and organized so that it is easy for municipalities to access. Currently, 

although substantial climate information is available, this climate information is not in a format 

that can be directly applied to municipal decisions and it is spread across different reports, tools, 

and resources from regional, national, and international sources.  

CRIS has developed an approach to summarize and organize climate data, translated to support 

municipal staff in understanding and applying climate information to their work (see Section 

3.3). This approach has been preliminarily implemented in Piura, in collaboration with the 

municipality’s Information Technology Department, and could serve as a model for further 

testing in different municipalities. 
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 New internal and external structures to share information and access specialized 

technical expertise. Municipalities need better methods for internal and external collaboration 

on climate resilience. Internally, the CRIS program found that technical teams in different offices 

work entirely independently from each other on their respective economic and engineering 

analyses for public investment project profile studies. This created confusion and inconsistencies 

when conducting the case study assessment, particularly in implementing the new areas of the 

guidance on climate risk management. Through its local coordinator, CRIS facilitated better 

coordination between the teams and held plenary meetings where both groups came together to 

discuss an integrated approach; this would not have been done in a typical assessment. To the 

extent that work in other municipalities is similarly siloed, municipalities need new ways of 

collaborating and sharing information across internal teams.  

Externally, CRIS facilitated the creation of interdisciplinary working groups in both Piura and 

Trujillo to achieve more effective solutions to address climate risk. These working groups were 

designed to enable municipal staff to access technical expertise beyond that available internally, 

and to engage a broader set of stakeholders in the consideration of climate risks in each city. The 

CRIS program hypothesis was that, over time, such working groups would also promote a 

broader pool of professionals with technical capacity and an understanding of climate change 

issues—addressing in part the problem of high turnover among municipal staff. The groups 

included academics, technical consultants, members of professional associations, and 

representatives from NGOs. This process met with partial success: dialogue between 

municipalities and external experts increased, and a number of stakeholders participated in CRIS 

training. However, some researchers refused to invest time in a formal working group without a 

commitment from the municipality to follow their advice, and likewise some municipal staff 

members were reluctant to discuss municipal decisions with individuals outside the 

administration.  

 Technical assistance and training for risk management and public investment. 

Municipalities need ongoing technical support and training to play their essential part in 

addressing climate change. MEF appears to rely on formal training methods (i.e., classroom-style 

lectures) with little focus on climate science or how to use climate information in municipal 

decision-making. The CRIS team has found that the use of small group exercises, case examples, 

and discussion can be highly effective at building technical understanding and analytic capacity. 

Integrating training on implementing the national guidance with foundational approaches for 
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using climate information and assessing risks would help cities make connections between the 

MEF guidance and effective use of climate information. This would advance several outcomes, 

including improving understanding of risk management principles, clarifying national 

requirements for risk management and public investment, and building capacity for cities to 

incorporate climate change into national systems of risk management and public investment. 

Since the level of knowledge will vary by municipality, a tiered training system that is tailored to 

different cities’ specific needs may have advantages compared with a comprehensive, more 

generic training program. 

 Support from national and regional governments. Municipalities need to have confidence 

that their work on resilience will be recognized and supported by other levels of government. 

For example, municipalities will not pursue climate resilience strategies if it becomes clear that 

the national government is unwilling to fund cost-effective risk mitigation measures in public 

investment projects. Similarly, regional governments can promote climate resilience at municipal 

and district levels by sharing information and best practices, collaborating on joint public 

investment projects and planning, and advocating for local support. Trust between participants 

from all levels of government is critical to ensuring progress toward implementation of climate 

resilient measures.  

3.3. APPLYING CLIMATE INFORMATION TO BETTER INFORM 

DECISIONS INCLUDES INTERPRETATION AND GUIDANCE, NOT 

JUST ACCESS TO DATA 
Translating climate information to inform decision making was one of the largest barriers across all of 

the pilot cities that participated in CRIS, including the two Peruvian pilots. While both Piura and Trujillo 

are aware of existing climate vulnerabilities, and both use historical climate information to inform their 

decisions, the use of climate data is generally ad-hoc and inconsistent. Cities are particularly limited in 

their understanding of information about potential future climate conditions, which may exacerbate 

existing vulnerabilities or introduce new ones. The CRIS program identified two key barriers preventing 

improved use of climate information in municipal decision-making: 

1. Municipalities are not aware of the full range of climate information available—both on current 

and future conditions—and much of the available information is not in a format that can be 

readily applied to municipal decisions. The CRIS program found that neither municipality 

formally considers changes in recent trends or climate projections in decision making, even 

though there are sources of information available in both regions. 
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2. Municipalities lack a central system for managing climate information and resources. In 

interviews, CRIS team members heard of instances where municipal departments made external 

requests for historical climate information that they had already obtained, and of staff members 

who did not know where to locate historical information they needed for decisions.  

To address the first barrier, CRIS applied a step-wise approach for developing decision-ready climate 

information for the municipality. This did not involve developing new climate information or 

projections; instead, the CRIS team compiled the available, officially vetted, information and translated it 

into usable, decision-focused interpretive summaries. In addition to condensing the information, the 

summaries provided specific guidance on conclusions that could be drawn from the information. An 

example climate summary for current and future precipitation information is shows in Table 1. 

Table 1: Example of an interpretive summary providing municipally relevant conclusions that can be drawn 
from climate data about current and future climate conditions 

CLIMATE 

HAZARD 

INTERPRETIVE SUMMARY SOURCE 

Precipitation 

(averages and 

extremes) & 

flooding 

There is currently a risk of disruptions and damage to infrastructure services 

from extreme rainfall and flooding in low, flood-prone areas that do not have 

sufficient drainage. 

Current average annual total precipitation is 75-180 mm/year. A 1-in-25 year 

24-hour extreme rainfall event is 132 mm/day (equivalent to 22 mm/hour), and 

1-in-25 year extreme precipitation over an entire month is 366 mm/month. 

Precipitation over 10 mm/day or 100 mm/month can cause flooding in Piura. 

Precipitation of 20-22 mm/day causes extensive flooding. 

SENAMHI 

(2004) & 

INDECI 

(2009) 

Precipitation 

(averages and 

extremes) & 

flooding 

There is evidence that extreme rainfall and flooding will remain a significant 

risk in the future. Though projections are uncertain, future risks from extreme 

rainfall and flooding should be mitigated. Planners should consider high-risk 

flood areas in urban development decisions; engineers should consider 

drainage issues in new projects. Engineers may wish to design critical systems 

for stronger flood events (e.g., design for a 50-year flood event instead of a 25-

year event), particularly if the systems have long service lives. 

Annual precipitation is projected to increase approximately 10% in the next 10 

to 30 years, but there is a high level of uncertainty in this estimate: the region 

could become much wetter or it may become moderately drier. Both summer 

and winter are expected to become wetter. Projected changes in extreme 

precipitation events are uncertain, but projections have shown extreme rainfall 

on the order of 50 mm/day is possible by 2020. 

The Climate 

Wizard Tool 

and 

PROCLIM 

 

file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Historical!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Historical!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Historical!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Historical!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Future!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Future!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Future!A1
file:///C:/Users/18877/Documents/112897.2.001.00.000%20CCRD%20CRIS/Pilots/Peru/CIAT/CIAT_v10_2015-09-23_DM_CE.xlsm%23DP_Future!A1
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Next, the CRIS team used an approach that starts with the decision requirements, rather than a process 

that starts from the climate data, to help municipal staff identify relevant information. The CRIS team 

developed a set of five questions designed to specify the type of climate information needed to inform 

different municipal decisions. The questions are used to identify the type of decision being made (e.g., 

decisions related to urban planning, public investment projects, operations and maintenance, or policies), 

the time period that the decision influences, the geographic area it applies to, the level of detail needed to 

inform the decision, and the climate hazards that are applicable.  

For each question, the team developed additional guidance on how current and future climate 

information should be applied, if at all, to the decision being made. For example, for longer-term 

planning decisions, the guidance recommends considering both current climate as well as information on 

future climate change. For detailed engineering design decisions, the guidance recommends reviewing 

general trends in current and future climate changes, but also directs staff members to contact local 

experts for more detailed information. This simple, yet relevant guidance material provides important 

context to municipal staff who do not often deal with this type of information. 

The use of interpretive summaries and guidance in this way requires further testing to validate the extent 

of its utility to municipal staff members—both in Piura and other Peruvian municipalities. However, 

there is evidence that this approach will help technical staff members apply the full range of climate 

information available more consistently: engineers in the Municipality of Piura used this climate 

information along with similar guidance provided directly by the CRIS program to develop a hazard 

analysis of the transportation improvement project case study. Initially, the technical staff members were 

skeptical that the climate data that CRIS had compiled were sufficient to describe current and future 

hazards. However, after the CRIS team provided guidance on how to relate data to return intervals for 

extreme rainfall, the municipal staff members independently produced a comprehensive discussion of 

current and future hazards from flooding caused by heavy rainfall events in normal years and during El 

Niño conditions. 

To address the second barrier—that municipalities lack a central system for managing climate 

information—CRIS worked with the Municipality of Piura to test the development of a central Climate 

Information Application Tool (CIAT) run on the municipality’s own server. The objective is to establish 

a central repository of climate information, alongside other sources of information used in municipal 

decsions, for municipal staff members. Again, starting with specifying the decision to be informed, users 

navigate the interface using the same five questions described above to locate the information they need. 

The interface provides guidance on how the information should be used, along with the interpretive 



FINAL REPORT: CLIMATE RESILIENT INFRASTRUCTURE SERVICES IN PERU      19 

summaries developed by the CRIS team. Each record contains a link that can be followed to a more 

detailed entry for reference. This same interface was applied as one component within CAPRI, the 

intergated climate information, vulnerability assessment, and adaptation planning tool developed by 

CRIS. The CIAT also includes search functionality, allowing advanced users to search within 

information records directly.  

 

Figure 6: Screenshot of the Municipality of Piura's Climate Information Application Tool with guidance on how 
to use climate information for urban development planning decisions 

This system does not duplicate existing environmental information systems already established at the 

regional and local levels; rather those systems may serve as sources of climate data and information that 

can be incorporated into the CIAT. In Peru, environmental information is managed under the National 

System of Environmental Information (SINIA, or Sistema Nacional de Información Ambiental). The 

national system expects (but does not require) regional and local governments to establish environmental 

information systems (SIAR and SIAL, or Sistema de Información Ambiental Regional/Local). These 

systems serve as clearinghouses of environmental indicators and resources such as laws and regulations, 

guides and manuals, studies and diagnostics, and plans and strategies. In addition, CENEPRED has 

developed the Sistema de Información para la Gestión del Riesgo Desastres (SIGRID), which provides 

access to various geospatial data and supporting documents to help communities throughout Peru 

evaluate risks to natural hazards. The purpose of such systems is broader than just sharing climate 

information, and they do not provide tailored guidance on how to apply climate information to inform 
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municipal decision making; the CIAT essentially serves as a translator to assist municipalities in using this 

important information. 

Application of climate information in decision making remains a challenge to cities worldwide. While 

additional information is needed in some locations, especially where historical observations are limited or 

only coarse resolution projections of future conditions are available, the information must be 

accompanied by guidance on the relevance and applicability to decision making. Working directly with 

municipal staff to co-produce tools that address municipal roles, the CRIS program has developed a set 

of tools that can serve as a foundation for other municipalities. The components of CRIS tools were 

designed as modular elements that can be used together or individually, based on the particular needs of 

individual governments. This modular approach allows users to tailor CRIS resources to support the 

decisions they are concerned with at a given time. It also allows for expansion to the CRIS portfolio of 

tools over time to address other decision types. 

3.4. MAKING SUSTAINABLE INVESTMENTS IN CLIMATE 

RESILIENT URBAN INFRASTRUCTURE IS COST EFFECTIVE: A 

CASE STUDY 
Climate-resilient development aims to promote adaptation options that measurably reduce the impact 

from current and future climate risks, but many interventions do not make it to implementation. 

Decision makers can get stuck in a complex process of accessing climate information, assessing climate 

risks, identifying adaptation options, and trying to demonstrate adaptation benefits concretely enough to 

justify their implementation (USAID 2015b). 

A central goal of the CRIS program’s work with the Municipality of Piura was to recommend changes in 

the design, planning, or operation of infrastructure services based on an assessment of vulnerability 

under future climate change. The objective was to demonstrate an approach that quantifies adaptation 

benefits of these changes compared with baseline practice without considering future climate. 

In December 2014, MEF released new guidance that included steps for incorporating climate risk 

management into public investment project profile studies under SNIP (MEF 2014). This provided an 

excellent opportunity for CRIS and the municipality to collaborate on a case study to identify adaptation 

options and quantify their benefits for one of the municipality’s planned public investment projects. A 

secondary objective was to tailor CRIS tools and resources developed with the municipality to be 

consistent with the MEF guidelines. 
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The Municipality of Piura selected a transportation 

improvement project in the neighborhood of 

Laguna Azul for the case study. This was a recently 

approved profile study that had been completed 

before the updated guidance. This example 

provided an opportunity to suggest design changes 

to increase the climate resilience of a project that 

was very likely to be built in the near term; it also 

enabled CRIS to compare improvements between 

the original design and the revised design that 

incorporated climate risk reduction measures.  

The case study produced three valuable outcomes: 

CASE-STUDY OUTCOME: CHANGES TO 

A SNIP PROFILE STUDY TO REDUCE 

CLIMATE RISKS   

First, the Municipality of Piura identified a number 

of important changes to the profile study and the 

project design to reduce climate risks (see the text 

box at right). In an economic analysis, the 

municipality determined that the proposed 

drainage changes would improve the cost-

effectiveness of the project.2  

CASE-STUDY OUTCOME: AN 

INTEGRATED CLIMATE ASSESSMENT 

TOOL 

Second, from the approach used in the case study 

project, the CRIS team and the municipality co-

produced an integrated climate assessment tool, 

CAPRI. The tool consolidated a vulnerability 

assessment screening tool (called VA-Screen) and 

an adaptation option planning tool that CRIS had 

                                                   

2 For further details, please refer to the Laguna Azul case study report (USAID 2015). 

CLIMATE-RESILIENT DESIGN CHANGES 

INCORPORATED INTO THE LAGUNA 
AZUL TRANSPORTATION 

INFRASTRUCTURE IMPROVEMENT CASE 

STUDY 

 The Municipality of Piura expanded the study area 
to evaluate stormwater runoff from other 
neighboring communities into A. H. Laguna Azul, 
which affects flooding and drainage in the 
community. 

 The municipality applied information on current 
climate and future climate change to conduct a 
climate hazard analysis of the study area and the 
planned project. This helped the municipality 
identify potential risks to account for in the 
design, execution, and operation of the project. 

 Based on the climate hazard analysis, the 
municipality modified the problem definition of 
the profile study to explicitly include flood risks, 
and revised the project approach to account for 
drainage and flood management. 

 An external consultant engaged by the 
municipality included several measures to improve 
drainage in the design of the project itself, 
including: changes in grading and the use of flood-
resistant materials (e.g., a geomembrane 
subsurface).  

 The consultant also developed designs for a risk 
reduction measure that can drain stormwater 
during light precipitation events, and reduce the 
risks from severe flooding in the neighborhood 
during flooding similar to the last strong El Niño 
event. 

 The municipality worked with the CRIS program 
team to develop three hazard scenarios that 
included different assumptions about the future 
magnitude and frequency of flood events. This 
enabled the municipality to investigate the effect 
of different future climate conditions on the cost-
effectiveness of the project.  

 The municipality conducted an economic analysis 
of the direct costs and cost effectiveness of the 
project with and without the risk mitigation 
measure. Municipal economists concluded that 
the risk reduction measure would improve the 
cost effectiveness of the project (compared with 
the project without the risk reduction measure).  
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previously developed and tested in Piura and Trujillo. 

Figure 7 shows a flow chart of the CAPRI tool. There are currently two components: the first is a 

Climate Information Application component, which contains the climate information database that 

was developed for Piura, as well as the prompts discussed in Section 3.3. The output from the first 

component is a Climate Notebook that contains guidance on how to use the climate information in the 

notebook, interpretive summaries (see Table 1), and links to other sources of information. 

The second component relates to Climate Risk Management of Public Infrastructure. This 

component produces a vulnerability assessment of either an existing infrastructure asset or system, or a 

planned infrastructure project. It provides results that are specifically tailored to municipality 

responsibilities. For example, since the Municipality of Piura typically hires external consultants for 

technical analysis, the CAPRI tool provides suggestions on climate considerations that should be 

included in consultants’ scopes of work. 
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Figure 7: Overview of the Climate Information Application and Risk Screening Tool (CAPRI) 

Figure 7 also shows where the outputs of the CAPRI tool map onto MEF’s SNIP guidelines for profile 

studies. Although CAPRI is not focused solely on public investment project assessments, it was designed 

so its outputs inform specific aspects of profile studies under the new MEF guidelines. 

Although CAPRI has not yet been vetted by MEF or endorsed for use in developing public investment 

projects, MEF staff provided valuable feedback and encouragement as the case study and tools were 

developed. Municipalities or other practitioners can use CAPRI as a resource to incorporate climate risk 

considerations into project designs. In the future, additional modules could be added to the tool to 

support climate vulnerability assessment and adaptation screening in other types of local government 

decision making, such as strategic or territorial planning, program management, or infrastructure services 

operations and management. 

COMPONENT 1: CLIMATE 
INFORMATION APPLICATION TOOL

COMPONENT 2: CLIMATE RISK MANAGEMENT OF PUBLIC INFRASTRUCTURE

1. Select intervention:
TRANSPORTATION
WATER AND SANITATION
FLOOD CONTROL
SOLID WASTE 
MANAGEMENT
PARKS AND LANDSCAPING

2. Select type of 
assessment:
EXISTING INFRASTRUCTURE 

(UNIDAD PRODUCTORA)
FORMULATION OF PUBLIC 

INVESTMENT PROJECT

3a. Conduct 
vulnerability assessment 
of existing infrastructure 
to each climate hazard

3b. Conduct 
vulnerability assessment 
of public investment 
project to each hazard

4a. Identify the problem, 
develop the project 
approach, and 
commission technical 
studies

4b. Validate technical 
analysis of alternatives 
and risk reduction 
measures for evaluation

Collect information to 
describe current and 
future climate hazards

Guidance on use of 
climate information

Climate summaries

Vulnerability 
assessment of 
existing 
infrastructure

Risk analysis
2.1.2(b), PASO 4, TASK 1 

Vulnerability 
assessment of 
project

Analysis of risks to 
existing infra.
2.1.3(b), PASO 4

Definition of 
problem and 
project approach
2.2 AND 2.3

Technical analysis: 
Risk management
3.3.1(d)

Profitability of risk 
reduction measures
4.1.3

OTHER POSSIBLE TOOL 
COMPONENTS

• Urban development 
planning and territorial 
conditioning

• City operations and 
maintenance

• Policy and ordinance 
development

Other sources of 
information
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CASE-STUDY OUTCOME: IDENTIFICATION OF ADDITIONAL OPPORTUNITIES AT 

THE PROJECT LEVEL 

Finally, the CRIS team developed promising opportunities to further promote the uptake of climate-

resilient strategies under SNIP:3 

 After defining the general aspects of a project, the second step in a profile study, Module II: 

Identification, asks project formulators to identify all the different ways that an infrastructure 

service could be provided, rather than starting with a particular project in mind. In practice, 

however, it seems that projects are largely predetermined. This is an opportunity to encourage 

formulators through case studies or technical assistance to brainstorm and consider alternative 

project approaches that are more resilient to future changes. 

 The guidance distinguishes between resilience that is built into a project approach at the 

Identification stage from risk reduction measures that are identified later in the analysis. This 

distinction can seem arbitrary; for example, the Municipality of Piura identified a number of 

good practice design changes for the Laguna Azul project (such as using articulated concrete 

blocks and use of geo-membrane subsurface layer to improve drainage) but had trouble 

determining whether these should be included as part of the project approach or as separate risk 

reduction measures. 

 Members of the Municipality of Piura felt the description of hazard scenarios in the updated 

guidance did not provide enough detail to allow municipal staff members to develop scenarios 

for the Laguna Azul project. Instead, the municipality relied on the CRIS team for guidance. The 

use of hazard scenarios is a new and unfamiliar concept for most staff and their technical 

consultants; there is an opportunity to improve the ability of municipalities to appropriately 

utilize scenarios in their investment project plans, through targeted guidance, tools, and training. 

 Facilitating information sharing and collaboration across teams within the municipality was very 

important in order to avoid misunderstandings and reach agreement on a consistent approach. 

The CRIS local coordinator facilitated sharing across teams in working meetings and plenaries, 

but this level of coordination between the teams would not normally occur in the process of 

developing a profile study. To improve practices, technical assistance programs could emphasize 

collaboration and sharing across teams. 

                                                   

3 An important caveat: these findings were drawn solely from the Laguna Azul case study in the Municipality of Piura; they may not reflect the 

challenges or approaches of other municipalities in Peru. 
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 Finally, staff members in the Municipality of Piura do not typically perform significant technical 

analysis; they instead contract this work to private consultants. Consequently, training, technical 

assistance, and tools must also be tailored to private consultants, who are hired to undertake 

assessments. The municipality must also ensure that consultants understand how to account for 

future climate change, and that they use consistent climate information in their analyses. 

3.5. THE NEXT STEP: MOVING FROM PROJECT-SPECIFIC 

ASSESSMENTS TO SYSTEMS-LEVEL PLANNING FOR CLIMATE 

RESILIENCE 
The revisions to MEF guidance mandating that municipalities address climate risk in proposed public 

investments provided an important entry point for the CRIS program to work with cities—the focus on 

climate risk at the national policy level heightened the need for cities to build understanding and capacity 

to assess climate vulnerability and incorporate adaptation measures in proposed projects.  Overall, the 

focus of the pilot cities has been on immediate, tactical-level assessments of climate risk on a project-by-

project basis. Nonetheless, senior managers in the Municipality of Piura have also recognized the 

importance of considering climate risk at the systems level in order to identify core risks in the existing 

network of infrastructure, and in longer-range strategic planning. With CRIS support, Piura has taken 

important initial actions to institutionalize climate considerations into key planning processes.  

CRIS assisted the municipality in developing a statement of policy explaining climate change risk and the 

importance of considering long-term climate change in planning and infrastructure projects; the 

municipality incorporated this statement into Piura’s updated 2014 PDU. The incorporation of climate 

information into the PDU was a significant step toward mainstreaming climate considerations into 

municipal decision-making processes (see Appendix for language).  

Under Piura’s new administration, which took office in January 2015, the municipality is taking further 

action, with the goal of incorporating climate considerations into all municipal plans (see Figure 8). In 

response to stakeholder concerns about deficiencies in the 2014 PDU, the municipality sought and 

received technical assistance from VIVIENDA to revise and strengthen the plan, maintain a more 

transparent planning process that includes input from professional associations and stakeholders, and 

ensure ongoing oversight. The Municipality of Piura has required that the expert panel revising the PDU 

include members with climate expertise. They are also setting new requirements that climate change 

resilience be incorporated in the municipality’s Terms of Reference for profile studies and project 

development. Finally, through an agreement with VIVIENDA, the municipality is creating a Consulting 

Council that will monitor the implementation of the revised PDU. As part of this body’s broader 
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responsibilities, the municipality is taking action to ensure that climate change is explicitly included in the 

role of the Consulting Council, and that climate change considerations are integrated in the PDU, PAT, 

and other municipal plans. These changes, which will be implemented in 2015-2016, include the 

requirement that climate change experts be included in the membership of the Consulting Council, and 

that the body will have specific responsibilities for monitoring progress in incorporating climate change 

considerations.  These responsibilities will include: 

 Monitoring climate impacts on Piura’s urban development objectives,  

 Identifying  approaches to consider climate change in the implementation of the PDU, especially 

the risk management plan in Piura, and 

 Using CRIS tools and resources, including CAPRI, to apply information on climate change to 

identify risks and prioritize development needs in response to climate risk. 

 

Figure 8: The Municipality of Piura’s plans to integrate climate change into different levels of municipal 
planning and responsibilities, including land use and urban development planning (PDC, PAT, and PDU, in 
blue), public investment projects (SNIP, UF, and OPI, in green), and other aspects (PPP and PPC, in orange). 

These steps set the stage for a process of assessment and adaptive management at the systems level that 

can address land use, zoning, and adaptive management within the context of overall municipal growth 

and development.  The municipality’s statement of policy regarding climate change, and the 

incorporation of formal climate-related responsibilities of the Consulting Council, may provide useful 

examples to other local governments seeking to incorporate climate considerations into municipal 

functions. 
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4. CONCLUSIONS AND 

RECOMMENDATIONS 

The work of CRIS in Peru has produced valuable lessons and tools that USAID can build on to help 

advance climate-resilient development and support national priorities for climate resilience in Peru and 

beyond.  These lessons include: 

 Municipalities play a crucial role in achieving climate risk management and preventing 

maladaptive investments, but face real challenges. Municipalities can lead resilient planning, 

set priorities to ensure that risks are reduced at the municipal and district levels, raise public 

awareness about the importance of climate change, and ensure that all public investment projects 

properly address climate risk. However, cities need strong and sustained support to take on the 

challenges of climate change. Cities already strain to provide municipal services for growing 

populations and to lead responsible development.  Resources, staff capacity, and technical 

expertise are often limited. The resilience of cities is also linked to that of surrounding regions, 

and increased capacity at the municipal level can improve the ability of cities to engage in 

regional or watershed partnerships and resilience activities. 

 Access to decision-ready climate information and guidance can help municipalities 

make better decisions that incorporate climate risk, but it can be difficult if not 

impossible to find this type of tailored information.  National sources of climate information 

are important resources, but non-climate experts often find their information difficult to 

understand; the information needs to be translated to decision-relevant products that 

practitioners can easily use. In addition, local experts are needed to provide technical guidance to 

staff applying climate information, even well-translated climate information. CRIS has developed 

an approach to summarize and organize climate data, translated to support municipal staff in 

understanding and applying climate information to their work. 

 Screening tools to assess climate vulnerability and adaptation options can inform 

municipal actions to increase resilience if they reflect the real-world municipal context. 

Municipalities need a straightforward approach that staff can use to evaluate how their programs 

and investments may be at risk to climate change, and to consider options to reduce that risk. 

Tools will be most valuable if developed to integrate with existing decision-making processes 
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and if they consider the particular function and responsibilities of municipal staff members.  

Directly engaging staff in the tool development process requires dedicated resources, but 

provides benefits associated with material that is co-produced, including increased credibility and 

salience. CRIS tools are designed to guide staff through this assessment so that their decisions 

incorporate potential climate risk.  

 Climate risk management requires an integrated and iterative process, and 

municipalities may need new internal and external structures to carry it out. Risks from 

climate change touch many aspects of a municipality’s work. Current organizational structures 

may not be sufficient to support integrative assessment and solutions to manage climate risks. 

The CRIS approach demonstrated the value of interdepartmental or interdisciplinary working 

groups to achieve more effective solutions to address climate risk.  The availability of local 

experts to provide technical support to municipal staff can greatly expand the capacity of 

municipalities, but resources are required to establish local expert networks and these networks 

are difficult to sustain without dedicated support. 

The achievements of CRIS and its lessons learned provide USAID with a strong foundation to promote 

climate resilient development in cities throughout Peru. As the country continues to urbanize, the 

strength and sustainability of Peru’s urban areas will in large part determine the country’s economic, 

environmental, and social resilience. For cities to be effective partners in addressing climate risk, they 

need support to build their understanding of climate change, their technical capacity, their stakeholder 

base, and their institutional relationships.  

4.1. RECOMMENDATIONS 
CRIS recommends the following actions to build on the program’s outcomes and advance USAID/Peru 

priorities:  

1. Develop a tiered program of climate change technical assistance and training that 

reflects different capacities of Peruvian municipalities.  

Technical assistance on climate resilience to municipalities should remain a high priority in Peru. 

Assistance should be tiered to different needs and understanding of climate change, since 

contexts and capacities vary considerably across cities. Implementing the technical assistance 

would involve first conducting an assessment with a target municipality to understand its 

priorities and identify the appropriate level and type of assistance. The trainings could emphasize 

peer learning and hands-on instruction, using real-world case studies or actual planned projects 
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selected collaboratively with municipalities, and a train-the-trainers approach that would allow a 

core group of staff to then train others in the municipality. 

This approach could be undertaken in partnership with MEF and MINAM as part of the 

ministries’ efforts to promote the updated SNIP guidance. A benefit of this approach is that 

strategies for accessing, understanding, and applying climate information could be shared 

alongside MEF’s training on the SNIP guidance. To test the level of interest in this approach, 

USAID/Peru could survey its implementing partners in other regions of Peru, including Ancash, 

Arequipa, Cajamarca, and Junín. 

2. Support other Peruvian cities in developing decision-ready climate information resources 

translated to local contexts. 

Existing tools and climate information available in Peru need to be extended, focusing on 

translating these resources into useful information that is aligned with municipalities’ specific 

decisions. USAID/Peru could work with SENAMHI and other data providers to leverage new 

data that have been developed, such as new climate data developed under the GIZ-funded 

Public Investment and Climate Change Adaptation project (Inversión Pública y Adaptación al 

Cambio Climático, or IPACC). 

Cities are dependent on their surrounding regions for regulation of water resources, and 

information on future water resource conditions, such as those developed under the USAID 

PARA-Agua project, could be translated into specific municipal application and decision making, 

with the support of USAID/Peru. This could help validate concrete linkages between watershed 

management and urban climate resilience strategies. 

USAID/Peru could investigate whether regional or local environmental information 

management systems (SIARs or SIALs) could be used as platforms to host decision-ready 

climate information. Alternatives, such as internal hosting by municipalities, may be other 

options for making the data readily accessible to decision makers. 

3. Build a program for national dissemination of the tools developed under CRIS through 

implementation and further testing with additional municipalities. 

The CAPRI tool is ready for use by municipalities in Peru (although the climate information 

database in the tool is currently configured for the Piura region), and further uptake of CAPRI 

will help municipalities become familiar with its approach, as well as provide opportunities for 

testing and refinement of the tool. Application in additional settings will allow further testing and 
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refinement of the CAPRI tool; a refined tool could be disseminated throughout the country. 

Although the tool has not yet been vetted by MEF, the ministry may be interested in a more 

detailed review to determine if CAPRI, or similar tools, may be appropriate for formal use under 

SNIP. CAPRI could also be expanded to other aspects of municipal decision making. The CRIS 

program focused on public investment projects under SNIP, but climate resilience is also 

relevant to aspects of risk management (under SINAGERD), urban planning, and resource 

management. There may be useful linkages between tools like CAPRI and the work of other 

USAID/Peru implementing partners, such as work on water resource management, governance, 

and local capacity-building. 

4. Expand CRIS tools and resources to support other types of municipal decision-making. 

The focus of CRIS tool development was on the assessment of individual infrastructure projects, 

to support municipalities in identifying the type and level of climate risk facing the project and 

considering options to increase the resilience of that infrastructure facility. The modular 

approach used in CAPRI can be readily expanded to support other types of municipal decisions 

at the systems or strategic planning levels, by developing additional screening modules. This 

approach would leverage the climate information interpretive summaries and the conceptual 

approach for vulnerability assessment and adaptation developed through the CRIS work with 

Piura and Trujillo.  

5. Create a framework to link local-level actions on climate resilience to regional and 

national initiatives. 

Improving the capacity of municipalities to assess and act to improve resilience enables them to 

be better partners with regional and national entities that often have greater capacity and 

resources. As programs to build municipal resilience are advanced, action is also needed to build 

relationships at regional and national levels through work on local-level climate resilience and 

aligning plans at district, provincial, and regional levels of government. Key ministries to target 

include MEF, MINAM, VIVENDA, CENEPRED, and INDECI. USAID/Peru could also 

share its work on urban resilience through MINAM’s Sustainable Cities Agenda, and the NAP 

Global Network, in which MINAM is participating. At the regional level, the strongest linkages 

may be through the role of cities in regional land use planning and water resource management. 
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APPENDIX: CLIMATE 

RESILIENCE IN PIURA’S 

URBAN DEVELOPMENT 

PLAN 

The CRIS program worked with the Municipality of Piura to include the following language in the 

municipality’s 2014 Urban Development Plan: 

SECTION 3.6.1.4 RECENT AND FUTURE CLIMATE VARIABILITY AND CHANGE 

Peru and the Piura region have already experienced changes in climate. According to a study by the 

Servicio Nacional De Meteorología e Hidrología (SENAMHI) in support of the Second National 

Communication of Peru to the UNFCCC, from 1965 to 2006 mean maximum temperatures have 

increased throughout Peru, with an average increase of 0.2ºC per decade (SENAMHI, Climate Scenarios 

for Peru to 2030: Second National Communication on Climate Change, 2009).  In Piura, the average 

summertime (Dec/Jan/Feb) temperature has increased approximately 1ºC from 1963-2002 (SENAMHI, 

Escenarios del Cambio Climático en El Perú al 2050: Cuenca del Río Piura, 2005). 

Future climate in Piura is expected to continue to change from the historical climate. Piura should strive 

to utilize the best available information about possible future climate conditions in its project and 

investment decisions and promote the use of best practices, including IPCC guidance (e.g., Knutti, R., et 

al. IPCC 20104).  

Where possible, multiple climate models should be utilized with the ensemble mean and range across 

models provided for decision making to help manage uncertainty about future conditions. Downscaled 

climate model information can provide valuable information given the topographical relief in the Piura 

Region, but may introduce additional uncertainty. In addition, multiple scenarios or pathways of future 

                                                   

4 Knutti, R., G. Abramowitz, M. Collins, V. Eyring, P.J. Gleckler, B. Hewitson, and L. Mearns, 2010: Good  

Practice Guidance Paper on Assessing and Combining Multi Model Climate Projections. In: Meeting Report of the Intergovernmental Panel on 

Climate Change Expert Meeting on Assessing and Combining Multi Model Climate Projections [Stocker, T.F., D. Qin, G.-K. Plattner, M. 

Tignor, and P.M. Midgley (eds.)]. IPCC Working Group I Technical Support Unit, University of Bern, Bern, Switzerland.  
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greenhouse gas emissions can be considered in analyses to support municipal decision making, with a 

preference for an even number of scenarios and at a minimum consideration of a high emissions 

scenario or pathway.  

In Piura, El Niño conditions have brought extreme rainfall and significant flooding impacts in the past, 

therefore the city should consider possible changes in future El Niño. The frequency and intensity of El 

Niño events in the future is not well known, but is the focus of much scientific research. Given the 

uncertainty of future El Niño conditions, and the possibility of more frequent and more intense events, 

Piura should consider a scenario of future climate conditions that includes more frequent and more 

intense El Niño events in their risk management planning.  

In general, information about possible future climate conditions is an active area of research and new 

information will continue to become available to support Piura’s decisions. However, sufficient 

information is available today to take actions to manage the risks from a changing climate. Piura is 

working to develop a framework for incorporating climate information in decision making and updating 

this information as new information becomes available from rigorous sources.  

SECTION 3.6.2.1 RISKS AND VULNERABILITIES FROM FUTURE CLIMATE 

VARIABILITY AND CHANGE 

Future changes in climate could affect society through impacts on natural resources, the built 

environment, and social systems. For example, changes in precipitation and temperature could affect the 

reliability and safety of water supplies, changes in intensity and duration of flooding could disrupt 

transportation services, and increases in extreme heat could stress human health. Furthermore, changes 

in climate can exacerbate existing risks from non-climate stressors, such as habitat degradation or rapid 

increases in population. Impacts from climate hazards are particularly important to consider in urban 

areas because there is a concentration of population and physical infrastructure in these areas. As the 

climate changes in Piura, citizens, public and private property, and infrastructure services may become 

more vulnerable to climate hazards, posing risks to meeting development goals.  

Infrastructure services (such as transportation, water, sanitation, and waste management, flood control 

and drainage) are critical to the ability of the city to achieve economic development, improve public and 

environmental health, and support rapidly growing populations. However, unless it is climate resilient, 

infrastructure may fail to provide intended services, jeopardizing the city’s development objectives.  

Therefore, risks from future climate change should be considered in municipal planning and decision-

making, particularly related to public investment projects and municipal operations, in order to ensure 
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that progress towards development goals is not undermined by climate impacts. Projects and operations 

may be vulnerable to climate change if they are exposed to climate stressors, feature characteristics that 

may be sensitive to the changes in climate, or have low capacity to adjust to climate impacts and their 

consequences. Infrastructure projects can be especially exposed to future changes in climate because they 

often are composed of long-lived assets that will be in place for many decades. In addition, more 

frequent events would reduce the length of time to recover city function and services before 

experiencing another event, and the city should also consider how this may change vulnerabilities. 

Strategies to incorporating considerations of future climate in planning and to reduce vulnerability of 

projects will help ensure that the investments made today can withstand climate impacts in the future. 

Resilient infrastructure will minimize the costs and consequences of climate impacts so these impacts do 

not hinder progress toward development goals. Strategies should be robust across plausible future 

climate conditions, as well as flexible and periodically adjusted to account for continual changes in 

climate and other development factors. 
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