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ADAPTATION TO THE IMPACT OF RAPID GLACIER RETREAT IN THE 

TROPICAL ANDES PROJECT 

RESTRUCTURING PAPER 

SUMMARY 

1. The Mid Term Review (MTR) of the Adaptation to the Impact of Rapid Glacier 
Retreat in the Tropical Andes Project (P098248) identified the need to restructure the Project. 
This Paper presents the proposed restructuring, which entails: (i) creation of a Component 5 
to enhance the regional knowledge sharing among the Beneficiaries (Plurinational State of 
Bolivia, Republic of Ecuador, and Republic of Peru)1; (ii) reorganization of Project 
components, (iii) adjustment of some pilot adaptation measures, without changing the 
objective; (iv) adjustment of the Results Framework; (v) reallocation of proceeds to fit the 
revised Project structure; and (vi) updating the Project cost estimates and financing plan. A 
work plan outlining the activities to be completed by Project closure has been agreed upon by 
the Implementing Agency and the Beneficiaries. 

2. The Project Development Objective (PDO), which 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, as well as the scope of the Project, remains 
unchanged. The team believes that the PDO remains relevant and will be achieved by Project 
closure. No new safeguards are triggered as a consequence of the above-mentioned 
modifications. 

3. In October 2010 the MTR of the Project took place, during which the Beneficiaries 
reaffirmed their commitment to the Project. At the same time, the MTR recognized the need 
to enhance the regional dimension of the Project (e.g. systematization and sharing of country 
experiences on design and implementation of adaptation activities, glacier monitoring, etc.) 
and to adjust some of the pilot adaptation measures, considering the time left before Project 
closure (September 30, 2012). The request for restructuring was agreed upon by the Project 
Steering Committee (composed by Vice-Ministers and alternates from the Ministry of 
Environment of the Beneficiary Countries) and submitted by the Implementing Agency 
(General Secretariat of the Andean Community, SGCA) to the Bank on June 21, 2011.  

 

PROJECT STATUS 

4. The progress towards the development objective of the Project varies by participating 
country.  

                                                 
1 Bolivia, Ecuador and Peru are participating countries in the GEF TF Grant TF091712. Bolivia, Colombia, 
Ecuador and Peru are participating countries in the PHRD TF090328 grant that is linked to the GEF TF091712 
Grant. Bolivia has a GFDRR TF091497 Grant to finance its third pilot activity. 
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5. Good progress has been achieved overall in the generation of scientific knowledge 
and capacity strengthening on climate change and glacier monitoring (Components 1 and 3). 
Climate change scenarios have been generated in Peru and Ecuador, and are being elaborated 
in Bolivia, and models have been developed to assess impacts on the water and agricultural 
sectors in selected areas of the participating countries. Countries have advanced in the 
interpretation of satellite imagery (ALOS images) to monitor changes in glacier surface. The 
Project (through a PHRD grant that also includes Colombia) purchased eight high-altitude 
glacier monitoring stations, six of which are already installed and functioning (the two in 
Bolivia will be installed by August 2011). Operation and maintenance arrangements have 
been secured for their long-term sustainability in all four countries.  

6. Progress on the design and implementation of pilot adaptation measures in selected 
communities and sectors vulnerable to the effects of glacier retreat (Component 2) is as 
follows:  

a. Peru has advanced well and started implementation of most pilot adaptation measures 
as foreseen in the original Project design (i.e. reforestation, conservation of 
grasslands, water-saving irrigation methods).   

b. In Ecuador, activities to help increase climate resilience of the water supply system to 
Quito are underway, although so far limited to setting up a monitoring system for 
water availability and climate change impacts, and a vulnerability assessment in the 
Pita-Puengasí river basin. The second pilot, focusing on the high-mountain 
ecosystems in the Antisana region, identified several adaptation measures through a 
participatory process, of which some have started implementation, and the remaining 
are at final design stage.  

c. Bolivia has experienced a number of administrative and legal issues that held up 
Project implementation until late 2010. Those issues have been mostly resolved, and 
some activities are starting to be implemented. Coordination among community, 
municipal, regional and national level is improving. Final designs for pilot activities 
in one of the two municipalities involved in the project, Batallas, are ready, and a 
bidding process for a key strategic analysis of water losses for the water supply entity 
of La Paz and El Alto is underway.     

7. Disbursement is low (21%) but is accelerating, and committed projections up to 
September 2011 bring disbursements up to 51%.  

 

PROPOSED CHANGES  

8. The proposed changes do not affect the scope of the Project or its PDO. They are  
intended to better reflect the nature of the Project, which is innovative and unique in many 
aspects. It is not a traditional infrastructure or agriculture or water project, although it 
involves all those sectors. As such, the importance of the whole process carried out 
throughout the life of the Project is being stressed. This process comprises the preparation of 
the pilots (the time estimate in the original Project design was unrealistic), the engagement of 
all relevant sectors and institutions, community consultation and participatory prioritization, 
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country ownership and finally implementation, monitoring and evaluation. All these 
important steps have to be stressed and given prominence over actual achieved outputs in 
terms of water supplied or hectares covered. 

9.  Changes include reorganization of Components and grouping together of some 
activities formerly distributed in different Components into a new Component, adjustment of 
some pilot adaptation measures, adjustment of the Results Framework to reflect the inclusion 
of a new Component and the adjustment of some pilot activities (Annex 1), reallocation of 
proceeds, and updates to the financing plan, as described below. These changes aim to ensure 
resources are spent rationally in the remaining life of the Project. With this objective in mind, 
some of the civil works (such as the new water supply project for Quito, the water 
impounding structures in Bolivia) have been adjusted towards strengthening of knowledge 
and capacity building on adaptation to glacier retreat and to climate change of the key 
institutions involved. 

• Components 

Reorganization of activities to create a new Component 

10. A fifth Component focused on the development of regional knowledge and learning 
activities on adaptation to climate change and glacier retreat is added to the Project. This was 
requested by the governments of the Beneficiary countries and the Implementing Agency, 
based on the following observations: (i) although the Project has a regional coverage (the 
Tropical Andes is a regional hotspot), its original design does not foresee any joint regional 
activities, i.e. it is limited to a juxtaposition of activities at the country level, and (ii) the 
Project is generating scientific knowledge, methodological approaches and operational 
expertise in each of the participating countries that could be better systematized, utilized and 
disseminated by the other participants. This Component will promote South-South 
cooperation among country agencies on a topic of regional importance, i.e. glacier retreat, at 
the scientific and operational level. It will also bring worldwide cutting edge research 
institutions to the region to support the process of adaptation to climate change in high 
mountain ecosystems. This Component will better align the Project with the mandate of the 
SGCA, whose mission is to promote integration among their member countries on topics 
relevant at the regional level. 

  

Reorganization of Components 

11. The Components are reorganized (i.e. some Components renamed, some sub-
components and activities rearranged) in order to better reflect the logic and interventions of 
the Project (see Table 1). In the original Project, Component 1 included both scientific 
research and the design of the pilot adaptation measures, while Component 2 involved the 
implementation of the pilots. During the life of the Project, however, it has become clear that 
the design of adaptation measures cannot be accomplished independently, but it has to be an 
integral part of the process of identification, prioritization and implementation of activities. 
Sub-component 1.2 (detailed design of specific adaptation measures) is therefore 
incorporated into Component 2 (which is therefore renamed as Design and Implementation 
of Pilot Adaptation Measures). Sub-component 1.3 (public outreach and dissemination of 
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information) and Sub-Components 3.3 b and c are included under the new Component 5 to 
enhance the regional character of dissemination activities.  

12. In this way, all Project activities are more clearly laid out, with Component 1 having 
a strengthened scientific focus on the development of climate change scenarios, modeling 
and impact maps for the selected river basins; Component 2 reflecting the interrelated nature 
of design and implementation of adaptation measures; Component 3 focusing on scientific 
equipment and approaches  to increase the capacity of countries to assess glacier dynamics; 
Component 4 remains project management; and the newly created Component 5 includes all 
the activities with a regional character. The table below presents the titles of the current and 
proposed Components. 
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Table 1. Reorganization of Components 

Original approved project documents Proposed Restructuring 

Component 1: Detailed design of key selected 
adaptation measures:  

(SC1.1) Design of glacierized basin impact 
maps; 

(SC1.2) Detailed design of specific adaptation 
measures; 

(SC1.3) Public outreach and dissemination of 
information 

Component 1: Development of climate change 
scenarios and glacier-fed basin impact maps and 
models 

Component 2: Implementation of pilot adaptation 
measures in selected communities and sectors 
highly vulnerable to the effects of glacier retreat. 

Component 2: Design and implementation of pilot 
adaptation measures in selected communities and 
sectors highly vulnerable to the effects of glacier 
retreat. 

Component 3a: Monitoring of glacier retreat in the 
region:  

(SC3a.1) Design and set-up of field stations;  

(SC3a.2) Access and use of high precision 
sensing to monitor glaciers;  

(SC3a.3 specific to Peru) Analysis and 
monitoring of the behavior of tropical glaciers 
and their associated mountain wetlands;  

(SC3a.4) Capacity building and Economic 
Evaluation of rapid glacier retreat* 

Component 3b: Development of scientific baseline 
for high mountain ecosystem. 

Component 3c: Development of specific guidelines 
for adaptation measures in high mountain 
ecosystems 

Component 3a: Monitoring of glacier retreat in the 
region:  

(SC3.1) Design and set-up of field stations;  

(SC3.2) Access and use of high precision 
sensing to monitor glaciers;  

(SC3.3 specific to Peru) Analysis and 
monitoring of the behavior of tropical glaciers 
and their associated mountain wetlands;  

(SC3.4) Capacity building and Economic 
Evaluation of rapid glacier retreat* 

Component 4: Project management. Component 4: Project management. 

 Component 5: Development of regional activities: 
SC5.1 Public outreach and dissemination of 
information; 

SC5.2 Development of scientific baseline for high 
mountain ecosystems 

SC5.3. Development of specific guidelines for 
adaptation measures in high mountain ecosystems 

SC5.4 Systematization and dissemination of 
country experiences on design and implementation 
of adaptation activities, climate change scenarios, 
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glacier monitoring and other studies. 

*This sub-component is financed with PHRD resources 
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Adjustment of pilot adaptation measures 

13. The proposed Restructuring Paper updates the description of pilot adaptation 
measures in Bolivia, Ecuador and Peru, reflecting the progress made in the identification, 
prioritization and design of the pilots during Project implementation (Table 2).  For some 
pilots, the target is adjusted, to take into account the request of the Implementing Agency to 
limit the number of civil works under the Project. It also takes into account that the design of 
several pilots has taken longer than anticipated in the original Project design, because they 
are complex interventions that require contributions from many institutions, sectors and 
actors. In those cases, preference is being given to knowledge and strategic planning 
activities, as well as strategic equipment, trying to optimize activities in the remaining life of 
the Project. None of the proposed modifications changes the objectives of the pilot adaptation 
measures or the scope of the Project.  

14. Modifications proposed for Peru’s adaptation pilots do not imply any substantive 
change. Activities will be carried out as planned, however the pilots will be re-organized to 
focus on two regional areas (Shullcas and Santa Teresa) instead of type of activities (e.g., 
agriculture, and water management).2 This change is justified considering that each pilot 
consists of a set of adaptation activities, which as a group, are intended to contribute to more 
resilience against climate change and strengthened integrated water resources management in 
each of these two selected sub-basins. This regrouping of activities around areas and not 
themes will reduce the number of pilots from the original three to two (one in Shullcas, one 
in Santa Teresa) that will include the same activities foreseen formerly. 

15. In Ecuador, the Project is promoting activities in two different locations with different 
partners, divided into two pilot projects (details on Table 2). The objective of pilot project 1 
remains to increase the climate resilience of the water supply to Quito; the initial intention 
was to support EPMAPS, Quito water authority, to mainstream climate change concerns into 
a new water supply system that the utility was going to build (envisioned at first as the 
Mindo Bajo system and later on as the Atacazo Bajo system). Due to several issues, the water 
authority did not build a new water system, and thus the Project focused its efforts on the 
development of knowledge activities to increase the resilience of an existing water supply 
system (Pita-Puengasí), as well as small scale interventions to protect the higher areas of the 
catchment from anthropogenic activities. The pilot will also contribute to the development of 
a water resources and climate monitoring system and support the generation of data needed 
for water resources planning in the corresponding Pita river basin. The content of pilot 2 
remains largely unchanged.  

16. In Bolivia, the objectives of the three pilots remain largely identical: increase the 
climate resilience of the water supply system to the cities of La Paz and El Alto (pilot 1), 
increase the water resources planning capacity in the river basins affected by glacier retreat in 
the Bolivian plateau and high valleys (pilot 2), and reduce the vulnerability of riverine 
communities of Huayhuasi and El Palomar against floods (pilot 3). Original design and 

                                                 
2 The current project documents describe a wide variety of activities to be undertaken under each pilot. The 
proposal focuses on developing a set of activities that as a group, aim at the same objectives of the current pilot 
descriptions, organized by geographical location instead, rather than by topics. 
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description of pilot projects 1 and 2 were prepared at a general conceptual level, and in Table 
2 further description is provided. In the case of pilot project 3 that is being financed with a 
Global Facility for Disaster Reduction and Recovery Grant (GFDRR TF091497), its 
description has also been updated in line with the changes approved by GFDRR to that grant. 

 

Table 2. Adjustments in pilot projects 

Description as per Grant Agreement Adjusted description 
Ecuador Pilot 1: Increasing water supply resilience 
for Quito and its metropolitan area through the 
implementation of the selected pilot climate change 
adaptation actions, including the incorporation of 
climate change issues in the planning and 
developing of a new drinking water supply project 
for the Quito metropolitan district, the development 
of new water sources from a complementary 
hydrological regime, adaptation measures aimed at 
conserving and managing basins that supply potable 
water to the Quito metropolitan district and the 
implementation of a monitoring system to assess 
water availability and the evolution of the impacts 
associated with global warming. 

The objective of this pilot project is to test 
sustainable approaches for adaptation against 
glacier retreat and climate change impacts through 
the implementation of specific measures at the Pita 
watershed. There will be a strengthened focus on 
monitoring and strategic planning of water 
resources, reduced or no civil works at all, and 
focus on existing infrastructure. Specific activities 
include: a detailed vulnerability analysis and an 
adaptive management plan for the Pita-Puengasí 
watershed, which includes policy recommendations 
and specific adaptation measures; adaptive 
management activities in the upper areas of the Pita 
watershed, through restoration, conservation and 
protection of key ecosystems; and full 
implementation of a monitoring system for the 
whole Guayllabamba catchment (of which the Pita 
micro-catchment is part) to evaluate availability of 
water resources and climate change related impacts; 
and purchase and installation of critical 
meteorological stations for improved monitoring of 
key meteorological conditions. 

Ecuador Pilot 2: Integrated Watershed 
Management Plan in the Antisana microcatchments. 
 

Largely unchanged. 

Bolivia Pilot 1: Integrated watershed management 
in the Tuni and Condoriri basins. Implementation of 
high priority interventions in the Tuni and Condoriri 
basins as indicated in a watershed management 
strategy designed to improve water usage and to 
compensate for the impacts of glacier retreat on 
water availability, including the design and 
implementation of actions to cope with the loss of 
water regulation capabilities and reduction of water 
flow as a consequence of the rapid disappearance of 
glaciers and the analysis of increased basin storage, 
optimization of water diversion capabilities and the 
implementation of demand management options. 

The pilot focuses on achieving increased resilience 
of the water supply system of La Paz and El Alto 
against glacier retreat and climate change. It will do 
so by tackling the pressing issue of inefficiencies in 
the water distribution system, which is fed by the 
Tuni and Condoriri basins, and others. A strategic 
analysis of unaccounted-for-water (UFW) in the 
local utility (EPSAS, Empresa Pública y Social de 
Agua y Saneamiento) will be conducted, together 
with a comprehensive strategy to systematically 
reduce inefficiencies. Critical equipment to improve 
EPSAS’s capacity to diagnose the efficiency of the 
network, detect leakages, measure key flows and 
follow up on the actions taken to repair net failures 
will also be provided. Institutional strengthening 
and capacity building for both EPSAS and PNCC in 
water distribution efficiency will be a significant 
component of the pilot. 
 

The pilot will also contribute to improve EPSAS’s 
capability to improve their management of water 
resources in critical basins, and will provide a 
detailed analysis on the vulnerability of their 
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systems to glacier retreat, as well as an optimization 
of the use of underground water, sustainable use of 
water wells and their storage capacity. 

Bolivia Pilot 2: Integrated Pilot Catchment 
Management Plan in the Bolivian Plateau and High 
Valleys. Development of integrated pilot catchment 
management plans in selected basins in the Bolivian 
Plateau and High Valleys and implementation of 
activities to adapt agriculture and livestock activities 
to the loss of water regulation and supply caused by 
glacier retreat. 

This pilot is largely unchanged. Its objective is 
focused on adaptation and capacity building 
activities that contribute to an enhanced 
management of water resources and agriculture 
production. It is being implemented in Batallas and 
Palca, the two priority areas resulting from a 
participatory exercise conducted by the Municipal 
Government of Batallas, Municipal Government of 
Palca, PNCC and CARE as strategic partner. 
Integrated watershed management plans are being 
prepared for both areas. Pilot activities focused on 
increased resilience of agriculture and improved 
irrigation schemes at a demonstration level are 
being conducted. Community-level management 
plans will be developed, and beneficiaries in the 
communities will be trained in resilient agriculture 
and irrigation practices. 
The pilot project makes emphasis on capacity 
building and community and institutional 
strengthening to mainstream climate change 
concerns into local planning processes. 

Bolivia Pilot 3: Mainstreaming Adaptive River 
Defense for the Huayhuasi and El Palomar 
Settlements. Development of a social model and 
implementation of measures for disaster prevention 
and reduction of vulnerabilities to climate change 
impacts, including pilot activities to decrease risk 
and vulnerability to extreme events in the 
Huayhuasi and El Palomar rural communities in the 
La Paz river basin, with communal participation for 
the regulation and control of the La Paz river by 
means of adaptive best practices for disaster risk 
management. 

This pilot project is largely unchanged. The whole 
pilot has a participatory approach, and key decision 
and prioritization has been done jointly with the 
communities of Huayhuasi and El Palomar. Initial 
intentions to build river defense structures were 
soon dropped due to the complexity of the risks in 
the area and the unknown river flux conditions 
affecting the project area. A more holistic approach 
was adopted through which a cutting edge 
methodology to physically model river flows during 
flood conditions was applied. The results given by 
the model shifted the national paradigm of 
defensive design and construction, and results are 
being disseminated to the concerned audiences. A 
final design of improved defensive structures  
adopting the new knowledge generated by the 
model is also being completed as a case study that 
can be replicated in similar river regimes throughout 
the country and the region. A component of 
participatory risk identification and reduction has 
been included, and as a result, a community-agreed 
plan for risk management and risk reduction in the 
area will be produced. 

Peru Pilot 1: Implementation of a water 
management plan aimed at: (A) improving water 
use practices in the agricultural and livestock 
sectors; and (B) improving water storage 
infrastructure at selected basin’s head waters to 
address negative effects caused by temporary 
increase in runoff. 

Reorganization of the activities in two pilots by 
geographical location instead of by topics. 
 
Peru Pilot 1: Integrated water resource 
management in the sub-basin of the Shullcas 
river, Junin. 
Pilot adaptation measures in the high, medium and 
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Peru Pilot 2: Design and implementation of an 
agricultural production plan for the diversification 
of agricultural production aimed at improving 
competitiveness and food security, reducing 
agricultural production losses, and implementing 
agricultural good practices adapted to the 
anticipated consequences of glacier retreat. 

Peru Pilot 3: Implementation of an integrated water 
management plan that incorporates reduction in 
glacier run-off contributions in Huancayo to 
improve the availability of water for human 
consumption by rationalizing the use of water and 
carrying out of research on alternative sources of 
water supply. 

low altitudes of the watershed to promote integrated 
water resources management and mainstreaming of 
glacier retreat concerns. Activities include 
conservation of natural grasslands in the higher 
areas of the watershed, reforestation in high and 
medium altitude areas to expand tree coverage and 
water retention capacity, and improved irrigation 
schemes and irrigation canals in the low altitude 
areas of the watershed to promote efficient water 
usage practices. In the urban context, the pilot will 
promote efficient water consumption measures and 
institutional strengthening of water management 
authorities in the area. These experiences will be 
direct inputs for the formulation of the Integrated 
water resource management plan for Shullcas. 
 
Peru Pilot 2: Integrated water resources 
management in Santa Teresa sub-basins, Cusco. 
Pilot adaptation measures to promote integrated 
water resources management in the prioritized sub-
basins and mainstreaming of glacier retreat and 
climate change concerns into local planning. 
Activities are targeted on the strengthening of water 
management institutions at micro-catchment level, 
as well as implementation of demonstration pilot 
activities to improve water use efficiency for 
agriculture and human consumption. It also includes 
a component on disaster risk management with 
emphasis on glacier lake outbursts and river floods 
originated by glacier retreat. 
This pilot is being implemented in strong 
partnership with CARE, who is also conducting 
activities for improved local governability and 
social responsibility to improve life quality of 
women and children, improved food security and 
innovations in water use and management for 
human consumption and sanitation, all in Santa 
Teresa. 

 

• Adjustment of the Results Framework 

17. The MTR carefully reviewed the Results Framework and agreed on the necessity to: 
(i) include new indicators for the new Component 5 (regional activities), (ii) revise the 
targets in function of the Project pace of implementation so far and the work plan for the 
remaining life of the Project, and (iii) put more emphasis on the quality of the processes 
involved in the identification, prioritization, design and implementation of pilot adaptation 
measures; as well as the ownership by key agencies and institutions. The restructuring has 
also strived to put in place, or enhance, the monitoring system for each pilot to elaborate a 
baseline and evaluate quantifiable indicators beyond Project closure. 

18. In order to improve the results framework and transform it into a useful tool to assess 
progress and achievement of objectives, an updated description of indicators, including the 
addition of one new output indicator under components 1, 2 and 3, is proposed. The aim of 
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these changes is to: (i) establish a clear link between Project’s objectives and outcomes; and 
(ii) establish a clear link between outputs and outcomes. The revised Results Framework is 
presented in Annex 1.  

• Safeguards  

19. The proposed restructuring does not trigger any additional safeguard policies.  During 
the MTR it was identified that some safeguards aspects, mainly related to proper 
documentation of processes and plans, were not being handled adequately by the 
Implementing Agency. The Bank team undertook specific actions to address the situation: (i) 
dedicated training for the national technical experts (ETNs) through a safeguards workshop 
in November 2010; (ii) preparation and implementation of an updated Environmental 
Management Framework which provides clarity to identify applicable safeguards 
requirements for each pilot activity, and to formalize the documentation of all safeguards 
procedures; (iii) close guidance offered by the Bank team (which includes country office 
staff) to the ETNs to guide them in the completion of required documentation. 

20. All consultations and participatory processes so far have been formalized, reviewed 
and approved by the Bank and summaries of all these processes are available. The updated 
Pest Management Plans for Ecuador, Bolivia and Peru have been finalized. The Indigenous 
People’s Plan in Ecuador has been updated. Peru has submitted all its Environmental 
Management Plans for the different activities, which are currently being revised by the Bank.  

• Institutional arrangements  

21. The proposed restructuring does not introduce any changes to the institutional 
arrangements. 

• Financing 

22. A number of adjustments have been made to the financing plan of the project. The 
GEF proceeds are being reallocated among Components in line with the reorganization of 
Components described above (Table 1).  Sources of co-financing are being updated to reflect 
the reality of Project implementation.  Table 3 summarizes the changes in costs and sources 
of funding that are described below: 

23. Component 1: The updated cost of this component considers only the activities 
related to the development of climate change scenarios and glacier-fed basin impact maps 
and models, and associated studies. The total cost of this component is slightly higher than 
originally foreseen (US$ 1.23 compared to 1.1 million), and the difference has been covered 
by specialized governmental agencies. Given the proposed relocation of the design (Sub-
component 1.2) and dissemination (Sub-component 1.3) activities to Components 2 and 5, 
respectively, the total amount of GEF resources allocated to this Component is slightly less 
than original (US$ 0.33 million compared to 0.40 million), and the balance is reallocated to 
fund regional activities under the new Component 5. 

24. Component 2: The project cost for Component 2 to be covered by GEF resources is in 
line with the original financing plan (US$ 5.81 million compared to the original US$ 5.94 
million). The overall expected co-financing contribution for Component 2 is also close to 
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what was originally planned (US$ 21.41 compared to the original 19.61 million). Firstly, 
several of the co-financing resources foreseen in the initial financial package have 
materialized or are likely to be exceeded. These include: (i) the World Bank financed Peru 
Agricultural Research and Extension APL (US$ 6.26 million), (ii) CARE (US$ 1.8 million), 
and (iii) AGRORURAL3 (US$3.1 million). Secondly, since its inception the Project has 
leveraged additional resources that have contributed to achieving the project’s global 
objective. These co-financing resources originate from: (i) in Peru, the World Bank financed 
the Sierra Irrigation Sub-sector Project (US$ 2.75 million), and the World Bank financed 
Water Resources Management Modernization Project (US$ 2.24 million), and (ii) the Bolivia 
Pilot Program for Climate Resilience Phase 1 (US$ 1.5 million), a grant provided under the 
Strategic Climate Investment Funds. Finally, some co-financing resources that were foreseen 
originally will not fully materialize. This is the case of EPMAPS (Quito’s water utility)4 
which was expected to contribute US$ 7 million for a new water supply system to Quito.  
Due to land tenure issues, however, EPMAPS has had to abandon the foreseen new water 
supply system in Mindo Bajo; its revised expected co-financing, for planning and monitoring 
activities under pilot 1 in Ecuador, amounts to US$1.6 million. FAO’s originally estimated 
contribution to the project was US$1 million, but did not materialize during the life of the 
Project. 

25. Component 3: Changes in the cost of Component 3 are minimal. The activities that 
were included under 3.3b and c are re-allocated to Component 5 because of their regional 
nature and their cost is covered by an additional GEF Grant that was provided to the Project 
(P119725) and approved in early 2011. The only change in availability of co-financing 
resources with a minor impact on this Component corresponds to the lack of NOAA’s 
participation, with a foreseen contribution of US$ 0.24 million, which was intended to 
support the satellite collection and storage of data from the eight high-mountain monitoring 
stations, which is nevertheless already taking place in-country and financed in great part by 
government contributions. 

26. Component 4: Costs for this Component were originally overestimated. The MTR 
estimated that Government counterparts funding amount to US$0.56 million (compared to 
US$ 2.75 million) based on disbursements so far, which have allowed for efficient execution 
of this Component (e.g., preparation for and participation in Steering Committee meetings, 
supervision missions, etc.). 

27. Component 5: The reallocation of activities among components generates savings on 
GEF resources from the first three components, which are being used to finance half of the 
cost of Component 5. The other half corresponds to the reallocation of activities from 
Component 3 (Sub-component 3.3.b-c). 

                                                 
3 Previously called PRONAMACHS. 
4 Previously called EMAAP-Q. 



Table 3: Revised Project Costs (US$M) 

Government Other donors 
NGOs (CARE) 

and others  
GEF 

Total 
 

Component 

Original New Original New Original New Original New 
Actual 

(7)
 

Disbursement 
Original New 

Component 1: Detailed design of key 
selected adaptation measures(1) 

0.20 0.40 0.50 0.50 0.0 0.0 0.40 0.33 0.084 1.1 1.23 

Sub C1-1: Design of glacierized basin 
impacts maps 

0.0 0.40 0.50 0.50 0.0 0.0 0.10 0.33  0.60 1.23 

Sub C1-2: Detailed design of specific 
adaptation measures(2) 

0.20 0.0 0.0 0.0 0.0 0.0 0.20 0.0  0.40 0.0 

Sub C1-3: Public outreach and 
dissemination of information(3)  

0.0 0.0 0.0 0 0.0 0.0 0.10 0.0  0.10 0.0 

Component 2: [Design and] Implementation 
of pilot adaptation measures(4) 

10.97 6.59 7.69 12.98 0.95 1.84 5.94 5.8 0.91 25.55 27.23 

Component 3a: Monitoring of glacier retreat 
in the region 

0.22 0.35 1.63 1.39 0.0 0.0 0.45 0.35 0.0
(8)

 2.30 2.09 

SC3a-1: Design and set-up of field stations 
to monitor tropical glaciers 

0.11 0.21 1.14 0.94 0.0 0.0 0.0 0.0  1.25 1.15 

SC3a-2: Use of high precision remote 
sensing to monitor tropical glacier 

0.11 0.13 0.49 0.3 0.0 0.0 0.0 0.0  0.60 0.43 

SC3a-3: Analysis and monitoring of the 
behavior of tropical glaciers and their 
associated mountain wetlands 

0.0 0.0 0.0 0.0 0.0 0.0 0.45 0.35  0.45 0.35 

SC3a-4: Capacity building and Economic 
Evaluation of rapid glacier retreat(5)  

0.0 0.01 0.15 0.15 0.0 0.0 0.0 0.0  0.15 0.158 

Component 3b-c: Development of scientific 
baseline for high mountain ecosystem(6)  0.0 0.0 0.0 0.0 0.0 0.0 0.45 0.0 0.0

(8)
 0.45 0.0 

Component 4:  
Project management 

2.75 0.56 0.07 0.20 0.25 0.0 0.70 0.70 0.40 3.77 1.46 

Component 5: 
Regional Activities 0.0 0.03 0.0 0.0 0.0 0.0 0.0 0.75  0 0.78 

Total Project Cost 14.14 7.93 9.89 15.07 1.20 1.84 7.94 7.94 1.40 33.17 32.78 
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(1) Components have been modified as part of this restructuring proposal. For further detail refer to the “Components” section below. 
(2) It is being proposed that this sub-component is moved to component 2 of the project, and therefore the co-financing value under the new column is “0”. The actual 

co-financing is included under component 2. 
(3) It is being proposed that this sub-component is moved to component 5 of the project, and therefore the co-financing value under the new column is “0”. The actual 

co-financing is included under component 5. 
(4) It is being proposed that this component also includes design, i.e., the activities from SC1-2. 
(5) This activity was part of the original project (financed with CCIG resources) but had been omitted as part of the project description in the original legal 

documents. 
(6) It is being proposed that this sub-component is moved to component 5 of the project, and therefore the co-financing value under the new column is “0”. The actual 

co-financing is included under component 5. 
(7) This data is the one reflected as of June 2011 in client connection. 
(8) A contract for USD400,000, which is not yet reflected in client connection, has just been signed. The TOR for the rest of activities are under review. This 

Component was also linked to a PHRD TF, of which 600,000USD (70%) of the total have been disbursed.  



• Financing Plan 

28. An updated financing plan is presented in Table 4. This revised financing plan 
corresponds to the changes in Project costs presented in Table 3 above. 

Table 4: Revised Financing Plan (US$M) 

Source Local Foreign Total 

 Original New Original New Original New 

Borrower/Recipient 14.14 7.93 0.0 0.0 14.14 7.93 

GEF 0.0 0.0 7.94 7.94 7.94 7.94 

Others 1.2 1.84 9.89 15.07 11.09 16.91 

FAO 0.0 0.0 1.0 0.0 1.0 0.0 

CCIG 0.0 0.0 0.86 0.86 0.86 0.86 

Bilateral Agencies 

(MRI,GFDRR, IRD, 

NOAA) and SGCA 

0.0 0.0 1.77 1.46 1.77 1.46 

World Bank finance 0.0 0.0 6.26 12.75 6.26 12.75 

CARE 1.2 1.84 0.0 0.0 1.2 1.84 

Total 15.34 9.77 17.83 23.01 33.17 32.78 

 
 

Table 5: Revised disbursement table 

Category of Expenditure Allocation % of Financing 
Current Revised Current Revised Current Revised 

1. Goods, consultants’ 
services, workshops and 
non-consultants’ services 
under Part 1 of the project. 

1. Goods, consultants’ 
services, workshops and 
non-consultants’ services 
under Part 1* of the project. 

400,000 325,087 100% 100% 

2. (a) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (a) of the project. 

2. (a) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (a)* of the project. 

1,950,000 1,907,127 100% 100% 

2. (b) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (b) of the project. 

2. (b) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (b)* of the project. 

1,950,000 1,816,807 100% 100% 

2. (c) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (c) of the project. 

2. (c) Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 2 (c)* of the project. 

2,040,000 2,090,414 100% 100% 

3. Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 3 of the project. 

3. Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 3* of the project. 

900,000 350,565 100% 100% 

4. Operating costs, 
workshops, goods, 

4. Operating costs, 
workshops, goods, 

700,000 700,000 100% 100% 
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consultants’ services, and 
non-consultants’ services 
under Part 4 of the project 

consultants’ services, and 
non-consultants’ services 
under Part 4 of the project 

--- 

5. Works, goods, 
consultants’ services, 
workshops and non-
consultants’ services under 
Part 5* of the project. 

0 750,000 100% 100% 

  7,940,000 7,940,000   

*A new description of components 1, 2, 3 and 5 is included as part of this restructuring proposal. For further 
details refer to the “Components” section above.  

• Financial Management and Procurement 

29. The financial management and procurement arrangements for the Project continue 
the same. The SGCA is the sole responsible entity that manages the funds of the Project 
and does all contracting under the Project. The financial management and procurement 
performance of the Implementing Agency has been rated satisfactory. The last financial 
audit report was submitted on time and auditors issued unqualified (clean) opinion. 

• Implementation schedule 

30. The adjusted disbursement scheduled based on the 2011-2012 Annual Operational 
Plan is presented below:  

Table 6. Revised disbursement schedule (US$M) 

2011 2012  

Accumulated June 2011 

 

Q3 Q4 Q1 Q2 Q3 Total 

1.40 0.57 1.30 1.10 1.80 1.77 7.94 

 

APPRAISAL SUMMARY 

31. Although the proposed changes do not have an impact on the original appraisal 
summary, as a benefit of this restructuring there is more clarity on the type of activities to 
be developed (during appraisal, activities were still at a stage of being defined with no 
clear indication of their design). 

• Economic and financial analysis 

32. At the time of appraisal, activities were pre-identified but their designs were not 
yet available. The Project has finalized most of the designs, and the approach adopted to 
perform the economic and financial analysis is based on the use of cost effectiveness 
analysis. This responds to the assumption that the economic impacts of climate change 
are considerable and therefore, once a specific adaptation activity has been selected, the 
focus is to achieve the planned objective at the minimum financial cost (this assumes that 
the replication of any future interventions might need and would therefore only work, 
with the availability of public funding). Government and communities have selected 
specific activities on the basis of the expected benefits of becoming more resilient to the 
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impacts of climate change, and then, provided the small size of all interventions, design 
specifications based on budget considerations. 

33. Further, because of the pilot nature of the interventions, information about 
financial costs and benefits is part of the lessons expected to be gained from the 
implementation of the adaptation activities. Generating and collecting financial data is 
one of the objectives to be achieved as part of the implementation of tailored monitoring 
and evaluation systems in all activities. However, because of implementation delays, 
most of this type of data will only start to be gathered after Project closure. Financial data 
would then allow determining whether any type of subsidies would be required for 
activities to be replicated. 

 

• Social and Environment 

34. No new safeguards have been triggered and the assessment of social and 
environmental impacts of the type of activities being implemented has not changed. The 
Environmental Management Framework has been updated and improved to address 
considerations that had been overlooked by the implementing unit (see paragraphs 19 and 
20). 

• Risk 

35. The additional risks to those originally identified in the Project documents, reflect 
the problems faced and lessons learnt during implementation. The mitigation measures 
identified, on the other hand, explain some of the proposed changes presented in this 
document. 

Risk Mitigation Measure 

Underperformance: Annual operative plans 
have been historically overambitious and 
have overestimated disbursements. The 
same can happen with the current work plan 
that includes all activities until Project 
closure. The main reasons for this have 
been: (i) complex and cumbersome 
operational procedures within SGCA; (ii) 
complex institutional arrangements with 
many layers, which do not allow reacting 
fast enough to new requirements; (iii) 
procurement difficulties, with a regional 
entity procuring for strategic partners with 
national/local basis; and (iv) a hard to 
handle number of activities in each country.  

Operational procedures within SGCA 
have been recently revised and improved; 
a fast-track procedure for this project has 
been approved within SGCA.  

Priority is being given to a reduced 
number of activities that have a higher 
potential to be finalized by project 
closure. 

Close and frequent supervision (on site 
and remotely) is being provided by the 
Bank. 

Lack of commitment of the implementing 
agency: the SGCA perceives that the Project 

The Mid Term Review confirmed strong 
commitment of the beneficiary countries 
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does not contribute to its agenda at the 
regional level. Current activities are 
country-specific, and therefore perceived as 
not supporting the integration process of the 
sub-region on the topic of climate change 
adaptation. Furthermore, SGCA has 
expressed aversion towards the execution of 
civil works of which they are responsible. 

to the Project. 

A regional component is being added to 
the Project. The content of this 
component responds to: (i) the priorities 
of the countries; (ii) the priorities of the 
Andean Environmental Agenda; and (iii) 
it is based on a proposal prepared by 
SGCA. 

Civil works have been reduced in scope, 
key country counterparts are engaged, 
and independent supervisors are being 
hired. 

Non-completion of project within its 
lifetime: Activities in all countries have 
started with a delay with respect to 
originally planned, for a number of reasons, 
spanning from political situations that did 
not allow Bolivia to start disbursements 
until November 2010, an initial 
underestimate of time needed to properly 
identify and finalize designs of many 
different activities, or procurement 
difficulties imposed by the regional nature 
of the project. As such, the project may 
have risen expectations on activities that 
will not be completed in time.  

The project team is grouping activities 
into as few procurement processes as 
possible. More staff is being hired by 
SGCA to speed up and finalize designs of 
pilot activities.  

A clear work plan has been agreed upon 
between the SGCA, Bank and 
beneficiaries and will be monitored 
closely, with increased participation of 
Bank staff in the countries. 

 

 



ANNEX 1: Results Framework and Monitoring 
ANDEAN COUNTRIES:  ADAPTATION TO THE IMPACT OF RAPID GLACIER RETREAT IN THE TROPICAL ANDES 

PROJECT OUTCOME INDICATORS 

Specific Objectives Original Outcome Indicators
5
 Proposed Outcome Indicators Original Baseline Today Target 

Monitoring 

Instruments 

1. The 

effective 

integratio

n of the 

implicatio

ns of 

glacier 

retreat 

into the 

regional 

and local 

planning 

in 

glacierize

d basins. 

Availability of local-, regional-, 

and country-level plans 

integrating the implications of 

glacier retreat. 

Information/data on climate 

change scenarios and glacier 

retreat contribute to the 

definition of local/regional 

governments’ adaptation 

strategies to CC and/or 

integrated water resources 

management plans. 

There are no climate 

change (CC) adaptation 

strategies or plans for 

the selected basins that 

incorporate the 

implications of CC or 

glacier retreat. 

A series of initiatives at the 

planning level in the three 

countries are being 

developed under the 

project (e.g., integrated 

water resources 

management in the Pita-

Puengasi microbasin in 

Ecuador, integrated water 

resources management of 

basins that supply water to 

La Paz and El Alto in Bolivia, 

Cusco’s regional 

government CC strategy in 

Peru). 

Development of at least one 

adaptation strategy/plan per 

country that incorporates the 

information generated by the 

project on the implications of 

CC and glacier retreat. 

Progress Report 

prepared by the 

PIU with inputs 

from the ETNs. 

 

 

2. The 

inclusion 

of glacier 

retreat 

impacts in 

local, 

sector 

developm

ent 

projects. 

Pilot projects generate useful 

lessons and information on 

costs and benefits of adaptation 

options that are incorporated 

into broader public and private 

investments in the water, 

agriculture and power sectors. 

The design and 

implementation of pilots is 

able to generate lessons 

delivered to relevant 

institutions which could be 

incorporated into planning and 

implementation of 

public/private investment 

programs and projects. 

There is no 

systematization of 

lessons learnt from 

what could be 

considered adaptation 

activities. 

A series of adaptation 

measures at different 

design levels conform the 

pilots in the three 

countries, many of which 

are already being 

implemented by the 

strategic partners. The 

design of M&E systems has 

also started through the 

inclusion of relevant 

academic and sector 

institutions. 

All adaptation investment 

activities implemented by the 

PRAA generate relevant 

information on adaptation 

which is collected and 

elaborated to be used as input 

in the planning and 

implementation of 

public/private investment 

programs and projects. 

Progress Report 

prepared by the 

PIU with inputs 

from the ETNs 

Reports on the 

M&E 

arrangements 

and information 

generated by 

each pilot. 

3. Generatio Sustainable glacier observation Strengthened national Limited availability of 8 meteorological stations Information on glacier behavior Reports of the 

                                                 
5 As presented in Annex 3, Table 2, of the PAD.  
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n of data 

on glacier 

dynamics. 

and monitoring, network 

operated and maintained by 

local meteorological and 

hydrology agencies (SENAMHI of 

Peru, INAMHI of Ecuador, and 

SENAMHI of Bolivia) produces 

relevant, reliable, and valid 

records on a continuous basis 

on hydrology and climate for 

selected glacier basins; each 

country allocates adequate 

budgets for operations after the 

end of the project. 

meteorological services 

capacity to monitor glacier 

dynamic in Bolivia Ecuador and 

Peru. 

high-mountain 

meteorological stations 

(only those 

administered by the IRD 

of France). Limited 

availability of satellite 

images/data. 

have been purchased (2 for 

each country including 

Colombia) and O&M 

arrangements are being 

finalized. 

All stations, with the 

exception of Bolivia, have 

been installed and are 

operational. Also the 4 

countries have received 

ALOS images of the 

relevant glacier basins. 

in the region is available and 8 

high-mountain meteorological 

stations provide useful data for 

modeling, and for CC impact 

and glacier retreat studies in the 

selected basins. 

ALOS images have been 

processed. 

information 

generated by 

the 

Meteorological 

and Hydrological 

Services 

responsible for 

downloading 

and processing 

data from the 

meteorological 

stations. 

Consultants’ 

reports on ALOS 

processing. 

There is no specific 

objective linked to 

this indicator. 

Increase in the national and 

local awareness of the impacts 

of rapid tropical glacier retreat 

as measured through mentions 

in written media of mass 

circulation 

Unchanged. 0 Several dissemination 

notes and press articles 

have been published in 

written media, etc, in all 

countries.  

At least 8 press articles in the 

local written media. 

Progress Report 

prepared by the 

PIU with inputs 

from the ETNs. 

None None Contribute to strengthening 

the Andean region integration 

by supporting the 

implementation of the Andean 

Environmental Agenda, 

focused on the generation of 

conceptual and 

methodological tools to assess 

the impact, and to design and 

implement adaptation 

measures to the impacts of CC 

on high mountain ecosystems. 

The Andean 

Environmental Agenda 

establishes the need to 

work on these topics at 

the sub-regional level, 

but until now this has 

not been fully 

materialized. 

The Andean Environmental 

Agenda establishes the 

need to work on these 

topics at the sub-regional 

level, but until now this has 

not been fully materialized. 

The results of the different 

studies, and design and 

implementation of adaptation 

activities in all countries has 

been systematized. Good 

practices at the community, 

national and Andean sub-

regional levels have been 

identified and disseminated  in 

participating countries. 

Progress Report 

prepared by the 

PIU with inputs 

from the ETNs. 

 

 

PROJECT OUTPUT INDICATORS 

Component 1: Generation of CC scenarios and tools to assess the impacts of CC and glacier retreat 

Original Output 

Indicator 
Proposed Output Indicator Baseline Today End of 2011 Target Monitoring Instruments

Local, regional, and Climate change scenarios Availability of some scenarios Peru is close to finalize CC Peru and Ecuador have The three countries Interviews during 
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national institutions 

of Peru, Ecuador, and 

Bolivia have the 

capability to assess 

glacier retreat, runoff 

availability, and water 

regulation at basin 

levels for the selected 

glaciarized basins, as 

measured by impact 

map developed. 

developed using data from a 

high-resolution global 

circulation model (Earth 

Simulator, MRI Japan) in 

Bolivia, Ecuador and Peru, 

generating useful information 

for the selected basins. 

based on other global 

circulation models with less 

resolution. 

scenarios for 2030 for the 

Mantaro and Urubamba 

basins. Ecuador has already 

finished the scenarios for 

the relevant basins 

(including Antisana and 

Pita). Bolivia has started the 

modeling of scenarios with 

MRI data. 

finalized the 

development of CC 

scenarios. Bolivia has 

completed a first draft 

exercise. 

have generated CC 

scenarios with MRI 

data for the selected 

basins. This 

constitutes an input 

for assessing CC 

impacts on water 

balances on those 

basins. 

missions with the 

Meteorological and 

Hydrological National 

Services, responsible for 

CC scenarios generation. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Availability of relevant 

documentation, 

prepared by the National 

Services. 

New indicator Generation of models and/or 

impact maps to the effects of 

climate change and glacier 

retreat in the selected basins in 

Bolivia, Ecuador and Peru. 

There are no impact maps due 

to the effects of CC and glacier 

retreat for the selected basins.  

Peru is developing a climate 

Atlas, and is working on the 

agro-climatic 

characterization of priority 

crops and water supply in 

the selected basins. 

Peru and Ecuador have 

made progress in the 

development of 

impact maps for the 

selected basins. Bolivia 

has started its 

preparation. 

At least one model or 

impact map has been 

developed by each 

country. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Availability of relevant 

documentation prepared 

by the National Services.

Component 2: Design and Implementation of adaptation pilots 

Original Output 

Indicator 
Proposed Output Indicator Baseline Today End of 2011 Target Monitoring Instruments

New indicator Participatory development at 

the regional/local level of CC 

adaptation strategies and/or 

plans (e.g., integrated water 

management plan or zoning 

plan that considers CC and 

glacier retreat implications). 

There are no CC adaptation 

strategies or plans for the 

selected basins. Also, the 

coordination among water 

users is very limited.  

Integrated management 

plans for several basins at 

the regional/local level are 

being developed in the 

three countries. 

Draft strategies and/or 

plans for the selected 

basins are available 

and agreed upon the 

relevant stakeholders. 

At least one strategy 

and/or plan has been 

developed for each 

participating country. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Interviews with different 

stakeholders involved. 

Sets of adaptation 

measures designed 

for the selected 

basins 

 

 

Indicator unchanged. Target 

value adjusted. 

No adaptation activities have 

been designed in the selected 

basins. 

All pilots have been 

identified at the macro level. 

In some cases in Ecuador 

and Bolivia prioritization of 

activities to be financed by 

the project is still being 

finalized. All activities in 

Peru have been designed 

and in Ecuador, detail design 

specifications are available 

The design of all 

activities has finalized. 

At least two 

adaptation activities 

have been designed 

under each pilot. 

Each design includes 

its own M&E system 

able to generate 

information, beyond 

project closure. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Interviews with 

communities and local 

governments who can 

validate the 

prioritization processes.
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for several of the activities 

under PP2. Some adaptation 

activities are already being 

implemented by the 

strategic partners. 

Amount of water 

supply to be 

compensated/improv

ed through the pilots 

in the selected 

microcatchments 

(Ecuador). 

Implementation of adaptation 

activities to promote 

integrated water resources 

management in the selected 

basins in Ecuador. 

No specific activities on fragile 

high-mountain ecosystems in 

Ecuador, which contribute to 

water regulation at the basin 

level, have been designed or 

implemented as an adaptation 

response to CC. 

Community-level 

reforestation and 

conservation activities are 

being implemented in 

Ecuador. Complemented, in 

some cases, with the 

implementation of activities 

on alternative livelihoods in 

order to reduce the pressure 

on high-mountain 

ecosystems. Several 

demonstrative activities on 

agro-forestry, reforestation, 

fire preventing plan are in 

early stages of 

implementation. 

Implementation of 

conservation, 

restoration and/or 

reforestation has 

begun. These include a 

proper M&E system 

that identifies the 

required institutional 

structure able to 

generate information, 

beyond project closure 

(e.g., involves sectorial 

and academic 

institutions). 

At least one 

adaptation measure 

implemented under 

each pilot in Ecuador, 

with its own M&E 

system. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Interviews with 

community leaders at 

the end of the project. 

Scope (# ha, # tons) of 

agricultural 

production to be 

compensated/improv

ed through the pilots 

in the selected 

microcatchments in 

the Mantaro, Cusco 

Basins, Peru. 

Implementation of adaptation 

activities to promote  

integrated water resources 

management, including 

demonstration activities for 

climate change resilient 

agriculture in the two selected 

sub-basins (Santa Teresa and 

Shullcas) as a result of glacier 

retreat in Peru. 

There is no water resources 

planning that considers the 

impact of glacier retreat in any 

of the two selected sub-basins, 

and limited knowledge on 

climate change resilient 

agriculture practices amongst 

local farmers. 

Implementation of 

adaptation activities has 

begun in the two selected 

sub-basins. 

All demonstration 

activities planned for 

the two sub-basins 

have started 

implementation. M&E 

system is being 

prepared. 

At least one 

adaptation activity 

has been 

implemented and 

tested in each sub-

basin under each pilot 

in Peru, with their 

own M&E system. At 

least one of the 

activities includes 

demonstration pilot 

showcasing good 

agricultural practices 

and water efficiency. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Progress reports and 

descriptive 

documentation prepared 

by the implementing 

partner, CARE. 

Amount of water 

supply to be 

compensated/improv

ed through the pilots 

Implementation of adaptation 

activities to promote  

integrated water resources 

management in the cities of La 

Water distribution systems in  

La Paz and El Alto register 

unaccounted-for water (UFW) 

loses of more than 30%. 

ToRs for a study to improve 

water distribution efficiency 

and reduce UFW in La Paz 

and El Alto have been 

The study to improve 

water distribution 

efficiency and reduce 

UFW for La Paz and El 

A proposal to reduce 

UFW and improve 

efficiency is delivered 

to EPSAS. At least one 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 
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in the La Paz and El 

Alto microcatchments 

in the Altiplano, 

Bolivia. 

Paz and El Alto, and in the 

selected sub-basins in Batallas 

and Palca in Bolivia. 

There are no local level plans 

that include CC and glacier 

retreat considerations. 

  

prepared. 

Finalizing designs on 

improved irrigation schemes 

and demonstration activities 

on resilient agriculture. 

Alto has been finalized. 

Some adaptation 

activities are starting 

implementation for 

Batallas and Palca. 

adaptation activity is 

implemented in Palca 

and one in Batallas, 

with their own M&E 

system. 

Component 3: Monitoring of Glacier Retreat in the Region 

Original Output 

Indicator 
Proposed Output Indicator Baseline Today End of 2011 Target Monitoring Instruments

6 glacier monitoring 

stations that are 

established and 

capable of monitoring 

glacier evolution, 

weather and 

hydrological 

conditions in the 

glacier basin on a 

sustainable basis. 

Number of high-mountain 

meteorological stations 

installed in glacier and high-

mountain ecosystems, 

generating consistent data 

through time to monitor glacier 

evolution and meteorological 

conditions in the basins. 

Limited availability of high-

mountain meteorological data 

in the tropical Andes. 

8 stations have been 

purchased (2 for each 

country). 

All stations, with the 

exception of Bolivia, have 

been installed and are 

operational. 

All stations have been 

installed and are 

operational. 

8 meteorological 

stations installed and 

operational, 

generating accessible 

data to all relevant 

stakeholders in the 4 

countries (Bolivia, 

Colombia, Ecuador 

and Peru). 

Data are available on 

national web sites. 

Interviews with experts 

from the Meteorological 

and Hydrological 

National Services about 

the quality and 

usefulness of the data. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Increased capacity, 

i.e., quality, coverage, 

and frequency of 

provision of high-

precision remote 

sensing data, of the 

national institutes of 

meteorological 

sciences of the 

participating 

countries to monitor 

gradual process of 

glacier retreat and 

associated 

ecosystems in the 

region 

Availability and use of satellite 

images and/or aerial 

photographs to characterize 

glacier surface, assess the 

dynamic of glaciers and high-

mountain ecosystems in the 4 

countries. 

ALOS images are not being 

used and very few 

photogrammetric analyses are 

being done to assess glacier 

behavior in the region. 

ALOS images are being used 

by all countries, although 

certain difficulties have 

been found with the 

software to process them. 

Peru has already 

characterized the glacier 

surface of Huaytapallana 

and Salkantay. In Colombia 

work is beng done to 

characterize the Chingaza 

paramo and Huila volcano. 

Ecuador has made progress 

on the characterization of 

Antisana’s glaciers 12 and 

15. Bolivia has further refine 

the methodology to use 

ALOS images. 

Studies to characterize 

glacier surface and 

multi-temporal 

dynamic should be 

ongoing and/or 

finalized. 

Each country has at 

least generated one 

study on glacier cover 

evolution, using ALOS 

images and/or aerial 

photos obtained by 

the Project. 

Final assessment of the 

studies by 

meteorological and 

glaciological institutions 

in each country. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Increased capacity in: 

(i) the analysis and 

Development of capacity to 

analyze and monitor high-

There is no knowledge about 

the impacts of CC on paramos. 

ToRs for the design of a 

study on paramos in Peru 

The study on the role 

of the paramos on the 

The study on the role 

of the paramos on 

Progress Report 

prepared by the PIU with 
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monitoring of the 

behavior of tropical 

glaciers and 

associated 

ecosystems in the 

face of climate 

change; (ii) role 

played by paramos 

(mountain wetlands) 

in fixing (collecting) 

atmospheric carbon 

and in the water 

cycle.  

mountain ecosystems’ 

(paramos) behavior to CC, in 

reference to the water cycle 

and their role in fixing carbon. 

and Ecuador is being 

finalized. 

water and carbon cycle 

is being implemented. 

Technical and 

academic relevant 

institutions are 

involved. 

the water and carbon 

cycle in Peru and 

Ecuador has been 

finalized. 

inputs from the ETNs. 

Availability of the report.

New indicator 

Increase knowledge about the 

economic implications of 

glacier retreat in the region.  

There is no economic 

information about the impacts 

of rapid glacier retreat in the 

region. 

Colombia is undertaking a 

study to determine the 

economic, social and 

ecological value of glacier 

retreat in the Parque 

Nacional El Cocuy and the 

Parque Nacional de los 

Nevados (Colombia). 

The study in Colombia 

has finalized and the 

methodology to be 

used in the other 

countries has been 

defined. 

Studies on the 

economic impacts of 

glacier retreat have 

been finalized in all 

countries based on 

the methodology 

agreed by all. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 

Component 5: Regional Perspective of Glacier Retreat 

Original Output 

Indicator 
Proposed Output Indicator Baseline Today End of 2011 Target Monitoring Instruments

None Availability of a methodological 

guide to formulate baselines 

and adaptation measures in 

high-mountain ecosystems. 

There are several 

methodologies but none 

specifically designed for high-

mountain ecosystems. 

There are several 

methodologies but none 

specifically designed for 

high-mountain ecosystems. 

Initial workshop to 

develop methodology 

to formulate the 

baseline has taken 

place. 

Methodological guide 

is available. 

Availability of the 

document. 

None Systematization and analysis of 

the different methodologies 

used for glacier monitoring in 

the Andean sub-region. 

Each country applies its own 

methodology and generates 

data, but there is no exchange 

of information generated by 

the project among countries. 

The Project has generated 

information about glacier 

monitoring. However, still 

there is no exchange of 

information among 

countries at the Andean 

sub-regional level. 

Further information on 

glacier monitoring is 

available for the 

Andean sub-region. 

At least one 

workshop to 

exchange know-how 

on CC scenarios 

development and 

glacier monitoring 

has taken place. A 

document that 

systematizes the 

experiences of 

Workshop Aide Memoir.

Availability of sub-

regional systematization 

document. 
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Bolivia, Ecuador and 

Peru on this topic is 

also available. 

None Systematization and analysis of 

the different adaptation 

processes applied in the 

different pilots financed by the 

project. 

There is no or very limited 

regional exchange on this topic, 

and if done, is not formal. 

Very limited exchange. As a 

first step, the ETNs have just 

started to participate in the 

regional supervision 

missions, and as such 

participate in the work 

undertaken in the different 

countries. 

Planning of activities 

to exchange 

experiences and 

document their 

systematization is 

available.  

At least one 

workshop to 

exchange know-how 

on adaptation 

processes.  

A document that 

systematizes the 

experiences of 

Bolivia, Ecuador and 

Peru on this topic is 

also available.  

Workshop Aide Memoir.

Availability of sub-

regional systematization 

document. 

At least 10 

dissemination notes 

to reach and raise 

awareness of local 

impacts of climate 

change. 

Dissemination among the 

communities,  local 

governments involved, 

specialized institutions and 

other stakeholders of the 

participatory working 

experiences and results on the 

topic of adaptation to CC. 

 

Limited formal understanding 

by the communities of the 

problematic of CC, glacier 

retreat and the role of the high-

mountain ecosystems on the 

eater cycle. Very few press 

articles and publications at the 

community level on this topic in 

the Andean region. 

Socialization about these 

topics at the community 

level has advanced. There 

are several press notes and 

dissemination material at 

the local level. 

Project web page has 

been designed. 

Different media are 

being used to 

disseminate the results 

and progress of the 

adaptation processes 

in the different 

selected basins, as well 

as the research studies 

undertaken. 

Project web page that 

integrates 

information about the 

topic, experiences, 

and results at the 

local and sub-regional 

level is operational. 

Project closing 

workshop and Report. 

Dissemination material.

Web Page. 

Progress Report 

prepared by the PIU with 

inputs from the ETNs. 
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