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I. Country and Sector Background 
 
1. Climate change represents a global challenge and is caused by accelerated increases in 
greenhouse gas concentrations in the atmosphere. The Fourth Assessment Report, Summary for 
Policy Makers of the Intergovernmental Panel for Climate Change (IPCC-SPM 2007), concluded 
that the global average surface warming following a doubling of carbon dioxide concentrations 
over pre-industrial levels is likely to be in the range of 2 to 4.5°C with a best estimate of about 
3°C, and is very unlikely to be less than 1.5°C. A temperature increase of this magnitude is 
unprecedented. The report also indicates that CO2 concentration in the atmosphere in 2005 
exceeded by far the natural range during the last 650,000 years. Doubling of CO2 is now 
expected to occur within this century. The Fourth Assessment Report updates the knowledge on 
anticipated climate changes, including warmer temperatures, alterations of the hydrological 
cycle, drier soils, changes in weather extremes, rising sea levels, and changes in agricultural 
productivity and ecosystem composition. Many of these changes will restrict access to natural 
resources and environmental goods and services, ultimately affecting both ecosystem stability 
and human well-being. 
 
2. Recent research shows that climate change will be more pronounced in high-elevation 
mountain ranges (Bradley et al. 2006). While much attention has been paid to climate change in 
the Polar Regions, those mountains that extend into the troposphere have been warming faster 
than adjacent lowlands. Thus, heavily populated, high-elevation areas in the tropics, such as the 
tropical Andes, are now experiencing, and will likely continue to experience, dramatic changes 
in climate. In particular, global warming has been linked to the accelerated retreat of tropical 
glaciers in the Andes and to an increase in the weather variability and weather extremes affecting 
the Andean ecosystems, with significant repercussions on ecosystem integrity and the welfare of 
local populations. 
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3. Global projections rely on models which, due to their coarse resolution, are inadequate to 
resolve the steep topography of long and narrow mountain chains such as the Andes. As a 
consequence, climate change in high tropical locales is not well simulated in these models. 
Indeed, when the rate of warming in the free troposphere (e.g., Bradley et al. 2004, 2006) rather 
than at the surface is considered, it becomes evident that warming in the tropical Andes is likely 
to be of similar magnitude as in the Arctic, and with consequences that may be felt much sooner 
and that will affect a much larger population. Large temperature increases in the Andes will 
reduce ice cover, reduce glacier runoff, and eventually eliminate the associated cold páramo 
ecosystem and its ability to store water. 
 
4. Runoff from tropical glaciers plays a critical role in mountain ecosystem integrity and its 
reduction will have lasting implications for economic activities. In the Andes, runoff from 
glaciated basins is an important element of the regional water budget, and is essential to the 
integrity of mountain ecosystems. Many Andean valleys are seasonally dry and depend on 
glacier runoff to maintain extensive mountain biomes. Specifically, glaciers play an important 
role in freshwater regulation in associated watersheds, assuring year-round water flows for 
agriculture, potable water, power generation, and the stability of mountain biomes. Thus, glacier 
retreat in the Andes places in doubt the sustainability of current patterns of water use and 
ultimately the viability of the economies and ecologies of glaciated basins, and may also have 
wider impacts on the entire Andes region. The changes induced by tropical glacier retreat 
constitute an early case of the need for adaptation and therefore an example of the type and size 
of associated economic and social impacts caused by climate change. 
 
5. The pace of glacier retreat has accelerated and thus requires urgent actions to understand 
and address its implications. Field observations and historical records have been used to 
document the reduction of tropical glaciers over the length of the Andes. This information shows 
that glacier retreat rates used to be moderate but have accelerated in recent decades. Glacier 
retreat in the Andes is consistent both with upward shifts in the freezing point isotherm and the 
Equilibrium Line Altitude (ELA), where glacier accumulation balances with ablation. Thus, 
although sensitivity to temperature for specific glaciers is dependent on local climate 
characteristics, this retreat coincides with an overall warming of the Andean troposphere. Recent 
work done in the process of formulating the proposed project indicates that global warming will 
induce a very rapid glacier retreat in the tropical Andes region that will further exacerbate 
changes already measured. 
 
6. Tropical glaciers in the Andes (those located between Bolivia and Venezuela) covered an 
area of over 2,940 km2 in 1970 but declined to 2,758 km2 in 1991 and to 2,493 km2 by 2000. In 
Peru alone, glaciers covered an area of 2,041 km2 in 1970 but had declined nearly 22 percent to 
1,595 km2 by 1997. The largest of these glaciers in the Cordillera Blanca have lost 15 percent of 
their glacier surface area in a period of 30 years. Many of the smaller glaciers in the Andes have 
already been heavily affected and others are likely to completely disappear within a generation. 
For example, the Chacaltaya glacier (located in Bolivia, see Figure 8) has lost most of its surface 
area and may completely disappear by 2010 (Francou et al. 2006).  
 
7. Several glaciers in the region, such as Cotacachi in Ecuador, have already disappeared, 
providing an early glimpse of upcoming consequences. The area around Cotacachi has 



experienced a decline in agriculture and tourism and a loss of biodiversity. Waterless streams 
and a decrease in water levels have already led to water conflicts and these are expected to 
worsen with time. 
 
8. Glacier retreat will affect regional water supply. Changes are expected in regional water 
supplies, including those in areas that are already water short, placing millions of already 
economically and environmentally stressed ecosystems and inhabitants at further risk of 
inadequate supplies (Vergara et al. 2007). Glacier retreat results in a temporary increase in 
runoff. Once glaciers melt, water availability will be severely affected. For large urban centers 
such as Quito in Ecuador (pop. 2 million) where glacier basins (Antisana and Cotopaxi in 
particular) supply two thirds (2/3) of Quito’s drinking water, or La Paz and El Alto in Bolivia 
(pop. 2.3 million) where the glaciers of the Cordillera Real have until recently supplied 30–40 
percent of potable water, the changing circumstances can affect costs of supply and ultimately 
the ability of urban centers to maintain vibrant economies. 
 
9. As an example, the retreat of the Tuni-Condoriri glacier is one with the most dramatic 
likely consequences (see Figure 6). It has lost 56 percent of its surface in 50 years, with most of 
the loss concentrated during the last decade, and is now projected to completely disappear by 
2045 (see attached figure). This retreat will burden water management and supply in the area of 
influence of the basin (which includes the cities of La Paz and El Alto, where 21 percent of the 
population of Bolivia lives) caused by the loss of the water regulatory capacity provided by the 
glacier. This likely outcome requires the identification and planning of alternative adaptation 
measures to avert what could become a serious crisis. The situation will be common to other 
cities (Quito, Cuzco, Bogotá) in the Andes as glaciers retreat and páramo systems are affected. 
 
10. Glacier retreat and other climate changes will impact local agriculture. Semiarid and non-
semiarid mountainous ecosystems in the region are highly vulnerable to disruption of local 
hydrological patterns, placing subsistence agriculture and consequently rural livelihoods at risk. 
Anticipated dramatic fluctuations in the hydrological cycle will exacerbate already stressed 
ecosystems and reduce the biodiversity and productivity of highland agricultural lands because 
of unreliable water supply. The adaptive limitations of less-developed areas will likely increase 
the disparity in food production and food security in rural highlands. Because much of the 
lowland basins depend on tributary streams coming from the Andes, impacts will also be felt 
downstream. 
 
11. Glacier-fed rivers and downstream mountain ecosystems, including Páramos, are a major 
source of hydropower in these countries. The region relies on hydropower to cover most of its 
power requirements (80% in Peru and 50% in Ecuador).  While glaciated basins only contribute 
to a small fraction of those tapped for hydropower, changes in water regulation induced by 
warming of these basins, will reduce the potential for power generation and consequently induce 
a carbonization of the power sector (countries returning to thermal power plants to make up for 
reduced hydropower potential)1, therefore increasing the greenhouse gas emissions of these 
systems. Recent studies in Ecuador suggest that during the low-water period, the Paute Project 
(Paute River basin) would only be providing between 43 and 45 percent of average power 

1 Colombia and Peru have already announced plans to increase the share of Thermal-based capacity in their power 
systems  (UPME, 2007, Prospectiva del Sector Electrico 2007-2022). 



capacity; this represents a deficit of about 27 percent compared to energy production under 
normal conditions. 
 
II. Objectives 
 
The broad development objective of the proposed project is to contribute to strengthening 
the resilience of local ecosystems and economies to the impacts of glacier retreat in the 
Tropical Andes, through the implementation of specific pilot adaptation activities that 
illustrate the costs and benefits of adaptation.  The specific objectives of the project, in 
support of this broad objective, are: a) the effective integration of the implications of glacier 
retreat into the regional and local planning in glacierized basins; b) the inclusion of glacier 
retreat impacts in local, sector development projects; and c) generation of data on glacier 
dynamics.   
 
III. Rationale for Bank Involvement 
 
12. The Country Partnership Strategy (CPS)2 for Peru, approved by the Board in December 
2006, recognizes the country’s vulnerability to both climate change and climate variability and 
the challenge posed to the country by glacier retreat, which will impact the country’s water 
supply, agricultural, health, and tourism sectors. This project contributes to the CPS’ strategic 
focus on protection and conservation of strategic ecosystems, increasing their adaptive capacity 
with regard to GCC impacts. Adaptation activities are designed to strengthen local adaptive 
capacity, reducing risks and contributing to the adoption of sustainable practices within current 
programs. The CAS for Ecuador3 and the Interim Strategy Note for Bolivia highlight the 
vulnerability of water resources to changing environmental conditions. 
 
13. The World Bank has been involved in climate change mitigation and adaptation projects 
in the region, funded through the GEF and other sources, including the Colombia Integrated 
National Adaptation Project (INAP), which includes an activity in the central mountain range of 
the Colombian Andes. The Bank has also been managing different carbon funds totaling about 
US$1.6 billion. Carbon finance projects that are of relevance include the Colombia Amoyá 
Environmental Services Project which supports adaptation measures in mountain habitats. 
 
14. In addition, under a clean energy investment framework, the World Bank’s Latin 
American region is supporting: a) low-carbon economic growth strategies, focused on the most 
carbon intensive sectors and the support of efforts to avoid deforestation; b) the promotion of 
efforts to adapt to climate change impacts and c) linking knowledge and information to decision-
making on climate issues.  For Latin America, which contributes modestly to the global emission 
of greenhouse gases, the focus on adaptation is a priority.  
 
15. The project would also coordinate activities with the TF-funded project “Strategies for 
Adaptation to the Environmental and Socioeconomic Impacts of El Niño for Rural Communities 
in Ecuador and Peru,” which is currently aimed at identifying key vulnerabilities and specific 
capacity-building measures. El Niño events have become more frequent since 1976 with some 

2 Country Partnership Strategy for the Republic of Peru, FY07-FY11 
3 Country Assistance Strategy, 2003–2007 



devastating effects, in particular on the economies of Ecuador and Peru and proposed SCCF-
funded adaptation activities in Ecuador (see below). 
 
16. Complementarity with the Ecuador Water Management and Development and 
Integration of Climate Adaptation Governance Instruments in Host Government and 
Practitioner Protocols Project. In particular, efforts have been undertaken to ensure full 
coordination with a proposed national project in Ecuador for the SCCF, dealing with water 
impacts. The three major outcomes envisioned for this national project are: improved public 
policy and governance structures for effective water management, increased adaptive water 
management practices through capacity development and flexible financing mechanisms, and 
strengthened information and knowledge management on climate risks. Both projects—the 
Ecuador national project and the Andean regional project—have been designed in close 
collaboration to ensure that there will be no overlap but rather substantial complementarity. 
 
17. The Ecuador project focuses on water management adaptive governance instruments, and 
steers away from operational community pilots related to hydrology, thus providing a strong 
complementarity with regional project activities in the country. The project aims at strong 
coordination with this activity, involving implementing agencies through an informal 
coordination committee to ensure that the region’s overall adaptive capacity is strengthened 
through complementary measures. 
 
18. Key synergies are: 
 

• Both projects will make use of similar tools to simulate future climate, with the 
regional project having access to the Earth Simulator and thus being in a position 
to contribute to the analysis under the national project. 

• Both projects will be led by the Ministry of Environment. 
• Information generated by both initiatives will be shared. 

 
19. Key differences between the two initiatives in Ecuador are: 
 

• The regional project focuses on the response to glacier retreat; the national project 
focuses on governance in the water sector. 

• The regional project focuses on high mountain ecosystems and water supply. The 
national project also focuses on agriculture and power generation and on coastal 
areas. 

• In the regional project the water utility of the city of Quito plays a key role. The 
main stakeholder for the national project is Hidropaute (power utility) in the Paute 
River basin. 

 
20. Complementarity with the Peru Second National Communication. While the second 
national communication to the UNFCCC analyzes Peru’s vulnerabilities to the impacts of 
climate change, the Regional Andes Adaptation Project seeks to demonstrate practically how to 
reduce a key vulnerability to rapid glacier retreat, and will support specific measures to adapt to 
these changes. The experience with the implementation of adaptation measures will inform the 



overall process of adaptation to rapid glacier retreat throughout Peru, illustrating costs and 
benefits. 
 
21. In the area of glacier retreat the communication is expected to contribute through: (i) an 
analysis of current glacier hydrology, including an update of previous glacier inventories, glacier 
variations, and records of glacier melt hazards and disasters; (ii) estimates of the availability of 
water resources due to glacier melt at the national level up to 2050; and (iii) an evaluation of 
adaptation strategies in the management of hydro resources in basins with a glacier component 
under climate change conditions. These outputs will guide the selection process of priority 
adaptation measures and will strengthen their design. In addition, the glacier monitoring effort 
under the regional project will benefit from the analysis under the communication. 
 
IV. Description 
 
22. Component 1 (Planning). Detailed design of key selected adaptation measures (GEF 
contribution US$0.4 million; total cost US$1.1 million): The objective of this component is to 
complete the design of at least six strategic adaptation measures to be implemented under 
Component 2. The objective will be achieved through the following activities: 
 

Subcomponent 1.1–Design of glacierized basin impacts map (GEF contribution US$0.1 
million; total cost US$0.6 million): This subcomponent will apply global climate circulation 
models developed and run by the Earth Simulator in Japan and use the data generated through 
project preparation funds to quantify impacts on glacier retreat, runoff availability, and water 
regulation at basin levels. Under this activity, participating countries will develop an impacts 
map for the selected glacierized basins. The basins were selected through a set of agreed 
criteria and in consultation with key stakeholders during project preparation. These criteria and 
consultation process are described in Annex 1 of this document. 
 
Subcomponent 1.2–Detailed design of specific adaptation measures (GEF contribution 
US$0.2 million; total cost US$0.4 million): This subcomponent will overlay the impacts map 
designed under Subcomponent 1.1 on the existing and/or planned regional government 
programs and investments to adapt to glacier retreat impacts. This activity will support the 
detailed design of specific adaptation measures, already selected through a broad consultation 
with major stakeholder groups in each of the participating countries. Design of the pilot 
adaptation measures will also include a strong monitoring mechanism to generate data (e.g., on 
costs) to feed into the overall monitoring and evaluation (M&E) system of the project 
developed under Component 3. 
 
Subcomponent 1.3–Public outreach and dissemination of information (GEF contribution 
US$0.100 million; total cost: US$0.100 million): This subcomponent has the following 
objectives: (i) to improve public knowledge of the actual and expected local impacts of climate 
change on tropical glaciers and how their recession will directly affect associated catchments’ 
ecosystems and socioeconomic activities in the Andean region; (ii) to disseminate existing 
information on climate change, high mountain ecosystems, and glacier retreat recession, and 
their impacts on: 1) water supply systems for human consumption and agricultural and 



livestock use, and the 2) energy sector; and (iii) raise international awareness on the economic 
and social costs of tropical glacier retreat.  

 
Outcomes of this component: Integration of the issue of glacier retreat in the regional/local 
planning of relevant glacierized basins.  

 
23. Component 2 (Investment). Implementation of pilot adaptation measures (GEF 
contribution US$5.94 million; total cost US$28.35 million). Most of the project’s funding will 
go into investments in specific adaptation measures addressing the most pressing priorities in 
each country, on a pilot basis. The component includes the following activities: 
 

Subcomponent 2.1–Implementation of pilot adaptation measures in selected communities 
and sectors highly vulnerable to the effects of glacier retreat. The following pilot 
adaptation interventions for each country have been selected on the basis of magnitude of the 
impacts and cost and will be designed during the first year of project implementation. 
 
ECUADOR  
Pilot 1: Increasing water supply resilience for Quito (compensation of regulation loss in 
the Antisana watershed) (GEF contribution US$0.668 million; total cost US$8.668 million). 
The objective of this pilot is to implement a climate change adaptation strategy for water 
supply to the city of Quito and surrounding parroquias. The pilot will include following 
subactivities: (i) support to the development of a new potable water supply project for the 
Quito metropolitan district (QMD), (ii) implementation of climate change adaptation measures 
aimed at conserving and managing other basins that supply potable water to QMD; and (iii) 
implementation of a monitoring system to assess water availability and the evolution of the 
impacts associated with global warming. 

Pilot 2: Integrated Watershed Management Plan for the Antisana microcatchments to 
better cope with the impacts associated with glacier retreat (GEF contribution US$1.282 
million; total cost US$2.027 million). The objective is to: (i) compensate for the decrease in the 
effectiveness of water storage capacity, due to increases in precipitation variability in selected 
catchments; (ii) minimize the potential negative effects of climate change on highly vulnerable 
local communities in the area, which in most cases live in poverty conditions; and (iii) develop 
a participatory páramos management plan in order to protect and maintain healthy associated 
ecosystems and hydrological balance, and implement its main strategic adaptation measures. 
The main activities include the development and adoption of a community-based Catchment 
Management Plan including: (i) development of participatory integrated management plans for 
selected microcatchments and Páramo ecosystems; (ii) implementation of a community 
strengthening program for each participating community; (iii) focusing attention on sectors 
where climate change will most seriously impact the existing ecosystems, and where adaptive 
practices are more relevant; and (iv) implementation of alternative productive programs within 
a production chain approach suitable for local communities and other relevant actors. All 
mentioned activities will incorporate climate change considerations, including assessments of 
glacier runoff and of increased evapotranspiration and temperature in the high mountain 
ecosystems of the Andes. 
 



BOLIVIA 
Pilot 1: Integrated Watershed Management in the Tuni and Condoriri basins, 
incorporating the impact of rapid glacier retreat (GEF contribution US$1.2 million; total 
cost US$2.873 million). This activity seeks to include provisions that compensate for the 
impacts of glacier retreat on water availability through: (i) development of a strategic water 
management plan for the Tuni and Condoriri basins; (ii) implementation of key, high-priority 
interventions required to compensate for the loss of water regulation capabilities in the 
glaciers; (iii) operation of a monitoring and evaluation system to identify lessons learned and 
guide policy dialogue. 
 
Pilot 2: Integrated Pilot Catchment Management Plan for watersheds affected by rapid 
glacier retreat in the Bolivian plateau and high valleys (GEF contribution US$0.75 million; 
total cost US$1.1 million). This pilot will support activities to adapt agriculture and livestock 
activities to the loss of water regulation and supply caused by glacier runoff in the Bolivian 
plateau and high valleys. Specific activities include: (i) building and operating small civil 
structures in selected places where water scarcity induced by glacier retreat is projected to 
stress local economic activities; (ii) implementing reforestation and revegetation to decrease 
erosion rates, and promote infiltration; (iii) applying water conservation practices (drip 
irrigation and mulching, closed water tanks) for agricultural and livestock activities; (iv) 
implementing a Water Management Plan with the help of local communities to make efficient 
use of reduced water resources in their daily activities. 
 
Pilot 3: Mainstreaming Adaptive River Defense for the Huayhuasi and El Palomar 
Settlements (WB US$0.427 million; total cost US$0.477 million). The objective of this pilot is 
to develop a social model that entails the implementation of measures for disaster prevention 
and reduction of vulnerabilities to climate change impacts. The pilot aims to decrease risk and 
vulnerability to extreme events (floods) of the Huayhuasi and El Palomar rural communities in 
the La Paz River. This will be done through the implementation of adaptation pilots (improved 
adaptive construction), which will count on communal participation for the regulation and 
control of the La Paz River by means of adaptive best practices for disaster risk management. 

PERU 
Pilot 1: Implementation of a Water Management Plan aimed at: (i) improving water use 
practices in the agricultural and livestock sectors, and (ii) improving water storage 
infrastructure at selected basins’ headwaters to address negative effects caused by 
temporary increase in runoff (GEF contribution US$0.815 million; total cost US$4.640 
million). The activity seeks to improve water availability and its use for agriculture and 
livestock through the implementation of a Water Management Plan to (i) improve water use 
practices (systems for irrigation, improvement in efficiency of water use to compensate the 
reduction in water regulation induced by glacier retreat); (ii) improve infrastructure for water 
storage in selected areas to prevent negative impacts due to overflows caused by temporary 
increase in runoff from accelerated glacier melting; and (iii) implement reforestation to 
promote water retention. It will also facilitate the creation of a protected natural area for the 
purpose of protecting and conserving the hydrological system of the Huaytapallana glacier and 
associated small lakes as the principal source for the generation of water resources, 
biodiversity, and the scenic beauty of the upper zone of the Shullcas River basin. 



Pilot 2: Implementation of an Agricultural Production Plan that compensates for 
reduction of water availability to the agricultural sector as a result of rapid glacier 
retreat (GEF contribution US$0.965 million; total cost US$6.965 million). This pilot will 
implement a plan for the diversification of agricultural production which will aim to improve 
competitiveness and food security, reduce agricultural production losses, and implement 
agricultural good practices adapted to the anticipated consequences of glacier retreat in the 
area. It would include the following actions: (i) identification and implementation of pilot plots 
of drought-resistant crops; (ii) facilitate the purchase of seeds and inputs to promote drought-
resistant cultivars in the areas of the Shullcas and Santa Teresa sub-basins; (iii) promote 
changes in agricultural exports to adapt to anticipated conditions and address the basic needs of 
financing for the purchase of seeds and inputs for production in the areas of Shullcas and Santa 
Teresa sub-basins; (iv) develop a program for the application of adapted agricultural practices; 
and (v) develop a program for technology transfer to sustain adapted agricultural practices in 
the Mantaro Valley.  

 
Pilot 3: Implementation of an Integrated Water Management Plan that incorporates 
reductions in glacier runoff contributions in Huancayo (GEF contribution US$0.260 
million; total cost US$1.155 million). Objectives: To improve the availability of water for 
human consumption by rationalizing the use of water and through research on alternative 
sources of water supply. The following activities are contemplated: (i) implementing 
improvements, as required, of the drinking water supply infrastructure (storage tanks and 
reservoirs and rain collection systems); (ii) implementing a strategy to plan the use of drinking 
water and agricultural water; (iii) developing a program with local communities on the 
rationalization and efficient use of water for human consumption (adoption of water-saving 
practices and tools). 
 
Outcomes of this component: The key outcome of this component is the incorporation of 
glacier retreat impacts in water, energy, and agricultural sector policies and implications in the 
areas of intervention.  

 
In particular the Peru Irrigation and Water Management projects, which are currently under 
design, will incorporate the information on adaptation alternatives and data on costs and 
benefits of specific measures in the design and implementation of project activities. Projects 
already under implementation such as: (i) the Rural and small towns water supply and 
sanitation project in Ecuador, (ii) the Agricultural research and extension APL phase 2 project 
and the Rural water supply, sanitation and health project, both in Peru, (iii) the Community-
based Land Distribution project in Bolivia will also use the information generated through the 
early implementation of adaptation activities to add a climate overlay modifying when 
appropriate the design of specific interventions. 

 
24. Component 3 (Scientific Support). Monitoring of glacier retreat in the region (GEF 
contribution US$0.450 million; total cost US$2.37 million). The first two subcomponents (3.1 
and 3.2) would support, primarily with assistance from a Climate Change Implementation Grant 
and from other technical and scientific institutions, the installation and operation of a monitoring 
network to measure the gradual process of glacier retreat in the region in order to enable better 



long-term planning for further adaptation of policy and interventions. The third subcomponent 
(3.3) is financed by GEF and is aimed at analyzing and monitoring the behavior of tropical 
glaciers and related wetlands in light of climate change. Component 3 will not only be supported 
by GEF and CCIG grants but it will also receive contributions from the Japanese Space Agency, 
NOAA, and IRD. The monitoring program has three subcomponents: 
 

Subcomponent 3.1: Design and set-up of field stations to monitor tropical glaciers of 
economic relevance. This component will finance the design, installation, and operation of 
eight glacier monitoring stations, located at or near tropical glaciers of economic relevance.  
 
Subcomponent 3.2: Use of high-precision remote sensing to monitor tropical glaciers and 
associated ecosystems through the use of the Japanese Space Agency ALOS satellite 
(Advanced Land Observing Satellite or DAICHI). This component will support the use of 
ALOS data for remote sensing of tropical glaciers. Specifically, the component will support: a) 
data access from ALOS; b) data compilation and storage; and c) data interpretation and use. 
ALOS data will be complemented with photogrammetry for specific glaciers. 
 
Subcomponent 3.3 (Peru): Analysis and monitoring of the behavior of tropical glaciers and 
their associated mountain wetlands in light of climate change. This subcomponent will be 
financed by GEF and includes the following activities: a) compilation and analysis of baseline 
data and analysis of the expected behavior of tropical glaciers in light of climate change: 
estimates of future glacier retreat for several CC (SERES) scenarios for a variety of GCM and 
RCM (dynamic downscaling) options. The work would include the analysis of watershed 
response (hydrology) for selected basins; b) compilation and analysis of baseline data and 
analysis of the role played by páramos (mountain wetlands) in fixing (collecting) atmospheric 
carbon and in the water cycle, including the monitoring those changes, and providing a sound 
basis for planning adaptation measures; c) monitoring of water cycles in specific glaciated 
basins of major economic relevance; and in glacier basins of data collected/analyzed and/or 
selected wetlands d) design and set up of field stations to monitor the hydrology and carbon 
cycle of mountain wetlands. 

 
Outcomes of this component: Effective use of the monitoring network’s information as an 
input to planning in glacierized basins and to decisions taken to support its long-term 
operation. 

 
25. Component 4: Project management (GEF contribution US$0.70 million; total cost 
US$3.77 million). This component will support the overall technical coordination of project 
activities (including the implementation of a technical monitoring system) as well as the 
project’s administrative and financial management. It will include goods, consultancy services, 
travel, and operating costs undertaken by project management. Specifically, this component will 
finance the project coordinator, the procurement specialist, other required personnel for project 
management, and the project’s external audits.  
 

V. Financing 
Source: ($m.) 



RECIPIENT/National Counterparts 16.94 
GLOBAL ENVIRONMENT FACILITY 7.49 
Climate Change Implementation Grant 0.86 
FAO 1.0 
NOAA 0.24 
Meteorological research Institute of Japan 0.5 
CARE 1.2 
Others 7.29 
 Total 35.52 
 
VI. Implementation 
 
Partnership arrangements.  The project will be implemented in cooperation with several 
partnership arrangements. 
 
26. The project will be implemented in cooperation with several partnership arrangements: 
• Meteorological Research Institute (MRI) of Japan and Japan Frontier Research 

Institute (JAMSTEC). Under an agreement reached with both institutions, support will be 
provided to CAN. Specifically, MRI and JAMSTEC will provide data from the Earth 
Simulator for use in the development of local climate scenarios and in the selection of 
adaptation measures, training, and scientific exchanges. 

• Japanese Space Agency (JAXA-RESTEC). JAXA-RESTEC will provide assistance to the 
project under the terms of a MOU agreement and as a contractor under the CC-IG grant. 
The support will be geared to glacier monitoring activities. 

• Empresa Municipal de Alcantarillado y Agua Potable de Quito (EMAAP-Q). Through 
a letter sent to the World Bank, EMAAP-Q has expressed its commitment to the project 
with its own resources for civil works in the amount of approximately US$7.2 million and 
in-kind contribution of US$2.8 million for project management. GEF resources will be used 
to develop an accompanying integrated basin management plan to EMAAP-Q’s project, 
which will serve the population of Quito and surrounding areas.  

• CARE: Care will bring to the project specific experience with communities in rural areas 
which will be directly applied to the implementation of pilots in all three countries under 
Component 2. CARE will work together with SGCAN on the design of a legal instrument to 
make their participation effective. They have expressed to the Bank their interest in the 
activities to be developed and have committed US$1.2 million to the project during its 
lifetime.  

• FAO: FAO has expressed to the World Bank its interest in the project and ratified its 
commitment with a US$1.0 million in-kind contribution. FAO’s vast experience in the 
agricultural sector will be used in specific pilots under Component 2. 

• National Agency for Oceanic and Atmospheric Administration (NOAA): NOAA will 
support activities under the monitoring component. Specifically, NOAA, under an 
agreement with the implementation agencies, will complement the resources provided for 
the installation and operation of field stations designed to complement the remote sensing 
monitoring of tropical glaciers. 

• Consortia of Glaciology Institutes. A consortia composed of the Innsbruck Glaciology 
Institute (Austria), Institut pour le Recherche sur le Développement (France), the Global 



Monitoring Service, and the University of Massachusetts will provide technical assistance 
and capacity building, targeting the monitoring of tropical glaciers in the region. 

• Global Glacier Monitoring Service. The service, based in Bern, Switzerland, will assist 
with the dissemination of information obtained through the project. 

 
27. Implementation period: The grant is expected to become effective by May 2008 for a 
four-year period. The expected project completion date is May 2012. 
 
28. General implementation arrangements: The GEF grant beneficiary (the Beneficiaries) 
will be the Governments of Bolivia, Ecuador, and Peru. The grant recipient (the Recipient) will 
be SGCAN (General Secretariat of the Andean Community) on behalf of the Beneficiaries. The 
project will be implemented by SGCAN, which will carry out the administrative and financial 
management of the project and will also be in charge of the overall inter-institutional 
coordination of project activities.  
 
29. SGCAN is an entity of CAN, which is a subregional organization with international legal 
status. It is formed by Bolivia, Colombia, Ecuador, and Peru and by the agencies and institutions 
of the Andean System of Integration (SAI)4. SAI is the set of agencies and institutions that work 
together and whose actions are aimed at achieving the objectives of furthering Andean 
subregional integration, promoting its external projection, and strengthening efforts related to the 
integration process.   
 
30. Moreover, SGCAN has experience in the execution of specific development projects and 
recently has expanded its project management staff to meet increasing demand for projects in the 
region. It has been very active in the development of market integration initiatives and other 
areas of common interest to the countries in the Andean region. SGCAN now has dedicated 
project staff for development initiatives. For instance, SGCAN has recently signed an agreement 
with the Government of Finland for Euro 9 million to develop pilot projects in the Amazon basin 
for the conservation and sustainable use of biodiversity. This project is already under 
implementation and dedicated managerial staff has been appointed. Likewise, the European 
Union has awarded a Euro 2 million grant to SGCAN to support policy development and 
common approaches for the fight against illicit drugs in the region. Additional details are 
provided in Annex 18. 
 
31. Technical implementation arrangements: 
 
• Steering Committee (SC). The main responsibility of the Steering Committee, which 

involves representatives of the three governments and sector agencies, will be to assure the 
achievement of the project’s objectives and targets including political and strategic support 
for the implementation of the selected adaptation pilots. The SC will also provide guidance 
on the project’s implementation and make high-level decisions regarding the project’s 
development, technical difficulties, and management issues. The SC will approve the 
project’s Annual Operational Manual (OM), annual investment plans, and annual project 
progress reports. Furthermore, through IUCN a Scientific Advisory Panel will be convened 
on a regular basis to advice on science as relevant to project implementation. 

4 Please see annex 18 for additional information 



• The National Technical (NTS) The National Technical Specialist in each country will 
provide: 

1) Technical leadership: (i) ensure a coherent technical vision on all national activities, 
(ii) provide a technical liaison with regional project partners and donors, (iii) prepare and 
submit to the World Bank and the Steering Committee semi-annual technical progress 
reports, (iv) serve as technical liaison with project donors;  
2) Monitoring and evaluation: (i)  participate in specific technical tasks as defined by the 
operational manual, (ii) implement and update monitoring and evaluation systems for 
countries’ approved activities;  
3) Public outreach: (i) promote the incorporation of climate change issues in the planning 
and execution of national projects/programs;   

• SGCAN will carry out the administrative and financial management of the project. 
 
32. Monitoring and evaluation of outcomes/results 
 
33. The NTS will be responsible for the overall monitoring and evaluation of the project at 
country level. A detailed monitoring and evaluation system and guidelines will be further 
developed in the project’s operational manual which will be produced prior to effectiveness. The 
NTS will submit to the Bank biannual project progress reports demonstrating project 
development and physical performance indicators. The Bank will conduct supervision missions 
to jointly review progress made with regard to objectives and performance indicators. Regular 
monitoring of project activities will be the responsibility of the NTS, which will prepare 
semiannual reports on implementation progress. Monitoring is key, both for local purposes as 
well as for the documentation of global benefits. The project will have a complete monitoring 
and evaluation system. 
 
34. Midterm Review (MTR): The Bank’s supervision team, together with a team of external 
reviewers and key stakeholders, will conduct a midterm evaluation of project execution. It will 
be conducted no later than three years after the first disbursement. The external review will focus 
on: (i) progress in achieving project outcomes; (ii) institutional arrangements for project 
implementation; (iii) operational manual for payments; and (iv) review of both the project 
implementation plan and general project operational manual. In preparation for the MTR, the 
Steering Committee, together with the local implementing agencies, will prepare a working book 
containing the following information: (i) executive summary of overall project status, (ii) up-to-
date description of the components’ overall development and indicators; and (iii) detailed 
description of the status of the proposed adaptation pilots by catchments. 
 
VII. Sustainability 
 
35.  The sustainability of project impacts is ensured at four different levels: 
 

• Integration of climate change retreat impacts in governments’ planned and ongoing 
investment activities: The project will add to these government activities by 
incorporating the consequences of rapid glacier retreat in the planning, design, and 
implementation of development plans, thus making these plans more sustainable.  

 



• Integration of the issue of glacier retreat in regional and local policies: Adaptation 
measures implemented under this project will provide lessons that can be incorporated 
into regional and municipal government policies (water and energy use, for example) and 
into poverty alleviation policies and strategies. 

 
• Building of monitoring and technical capacity: The proposed project will support the 

implementation of a monitoring network to measure the gradual process of glacier retreat 
in the region. The monitoring network will be equipped with state-of-the-art equipment 
and field stations. The technical capacity of institutions involved in monitoring climate 
change-induced impacts in general, and glacier retreat in particular, will be strengthened 
to enable better long-term planning for further adaptation of policy and interventions. 

 
• Provision of tools and demonstration pilots that can be replicated in the country, 

region, and world: The proposed project is the first of its kind in overlaying, on a pilot 
basis, the climate change-induced impacts on the hydrological cycle of glacier basins. 
Lessons from project interventions will be widely disseminated in other parts and sectors 
of these countries, the region, and the world. 

 
VIII. Lessons Learned from Past Operations in the Country/Sector 
 
36. The Bank is accumulating experience in the implementation of pilot activities to illustrate 
adaptation options to cope with the expected impacts of climate change. Experience to date 
indicates that: 

• There is a need to identify a well-recognized and competent implementing agency. 
Whenever necessary the project should seek to strengthen its capabilities, with emphasis on 
project management skills and coordination capabilities. 

• Successful operation and sustainability of adaptation measures rest on the generation of 
benefits for all of the main stakeholders. Experience has indicated that sustainability of 
interventions is enhanced through community participation since the early stages of project 
identification and when the benefits generated induce the community to operate and 
maintain the project. 

• Multinational or regional projects are better carried out by a multinational institution with: 
(i) demonstrated experience in project management and implementation, (ii) regional 
presence through local offices or representations, and (iii) legal and financial autonomy. 

• Bank experience with multisectoral activities has shown the importance of having a clear, 
simple management structure. 

• The implementation of adaptation programs in the Caribbean (CPACC and MACC) 
highlights the need to ensure sustainability and local ownership of any monitoring and data 
collection activity and reliable methods to secure and compile the data collected. 

• As illustrated by the work on adaptation to climate change in the Caribbean and in 
Colombia, many years of continuous work are required to establish the basis for successful 
adaptation programs. It is clear for all project agencies that the project is the first step in a 
lengthy process. Therefore, long-term commitments are required to meet the growing 
challenges of adaptation to climate change. 

 



37. The project also benefits from the lessons learned from the Bank’s lengthy experience in 
the implementation of rural development projects. The following points represent the most 
relevant lessons incorporated: 

• Complex project designs (such as watershed management programs with multiple social, 
political, and economic objectives) may hinder implementation if they exceed the 
management and administrative capacity of rural communities. Such delays can engender 
mistrust by beneficiaries and conflict between the project and local organizations and 
stakeholders. 

• Well-defined institutional roles and functions, transparent mechanisms, and clear 
accountability are required to avoid politicization and corruption. 

• Effective communication and promotion are needed to generate useful feedback and 
advice, avoid false expectations, and improve the likelihood of achieving good results. 

• Project designs should be flexible enough to adapt to ongoing experiences and emerging 
conditions. 

• Programs should have a limited geographical spread and respond closely to local needs 
while also promoting territorial approaches and improving physical connectivity between 
geographic areas and between producers and markets. 

 
IX. Safeguard Policies (including public consultation) 
 

Safeguard Policies Triggered by the Project Yes No 

Environmental Assessment (OP/BP 4.01) [ X] [ ] 
Natural Habitats (OP/BP 4.04) [ X] [ ] 
Pest Management (OP 4.09) [ X] [ ] 
Cultural Property (OPN 11.03, being revised as OP 4.11) [ ] [ X] 
Involuntary Resettlement (OP/BP 4.12) [ ] [ X] 
Indigenous Peoples (OP/BP 4.10) [ X] [ ] 
Forests (OP/BP 4.36) [ X] [ ] 
Safety of Dams (OP/BP 4.37) [ ] [ X] 
Projects in Disputed Areas (OP/BP 7.60)* [ ] [ X] 
Projects on International Waterways (OP/BP 7.50) [ ] [ X] 

X. List of Factual Technical Documents 
 

• Integrated local evaluation of climate change for the Mantaro River basin (PROCLIM 
project). IGP–CONAM–SENAMHI. 

• Study of environmental conservation and integrated development of the Shullcas River 
sub-basin. ECSA INGENIEROS. 

• Natural resources database. INRENA. 
• Study of the municipality of Huancayo and INDECI 
• Hydrological study of inter-basin transfer. CORDEJUNIN. 
• Comprehensive studies. WATER FOR HUANCAYO TECHNICAL GROUP. 

* By supporting the proposed project, the Bank does not intend to prejudice the final determination of the parties’ claims on the 
disputed areas 



• Study of water impoundment for human consumption. UNCP (Faculty of Forestry)–
SEDAM HUANCAYO. 

• SEDAM HUANCAYO Master Plan. 
• Reinforcement of water resources. PRONAMACHS 1997. 
• Water balance and water resource management. IGP. 
• Records of mining concessions and environmental liabilities. MINEM REGIONAL 

BUREAU. 
• Map of environmental risks. INDECI. 
• Inventory of tourism resources in Junín. JUNÍN REGIONAL GOVERNMENT. 
• Competitiveness plan. 
• Joint regional development plan. JUNÍN REGIONAL GOVERNMENT. 
• Road infrastructure. MTC/PROVIAS RURAL/PROVINCIAL ROAD INSTITUTES. 
• INEI (CENAGRO). 
• Inventory of peasant communities. MINISTRY OF AGRICULTURE/PETT. 
• Cultural calendar. Inventory JUNÍN REGIONAL GOVERNMENT /DIRCETUR/INC. 
• Economic Impacts of Rapid Glacier Retreat in the Andes. EOS 88 (25): 261-268, June 

19, 2007 
 
XI. Contact point 
Contact: Walter Vergara 
Title: Lead Chemical Engineer 
Tel: (202) 458-2705 
Fax: (202) 522-3132 
Email: Wvergara@worldbank.org 
 
XII. For more information contact: 

The InfoShop 
The World Bank 
1818 H Street, NW 
Washington, D.C. 20433 
Telephone:  (202) 458-4500 
Fax:  (202) 522-1500 
Email: pic@worldbank.org 
Web: http://www.worldbank.org/infoshop 

 


