
 

 
PROJECT IMPLEMENTATION REPORT (PIR)  

FY 2021 
 

GEF - IDB 
  

 
IMPORTANT: The reporting period is GEF Fiscal Year (July 1st, 2020 to June 30th, 2021)  
 
# of PIR: 6th (final) 
 
 
PROJECT GENERAL INFORMATION 
 

Project Name: Adaptation to Climate Impacts in Water Regulation and Supply for the Area of 
Chingaza–Sumapaz–Guerrero 

Project’s GEF ID: 4610 Project’s IDB ID: CO-G1002 
Country/ies: Colombia 
GEF Focal Area: Climate Change Operational Program: Special Climate Change Fund 

SCCF 
Executing Agency: Conservation International – Colombia on behalf of the Ministry of Environment and 

Sustainable Development 
Project financial 
information: 

Total disbursements of GEF 
Grant resources as of end of 
June 30th, 2021 (cumulative) 

US$ 4,215,750 

Project dates: Date of First Disbursement 9/23/2015 
Agency Approval Date 05/01/2014 
Effectiveness (Start) Date 8/14/2014 
Original Last Disbursement 
Expiration Date1 (OED) 

12/14/2019 

Current OED 2/14/2021 
Estimated Operational Close 
Date2 (EOC) 

5/15/2021 

Actual Date of EOC, if 
applicable 

5/15/2021 

Project evaluation: Mid-term Date (Expected) 5/30/2018 
Terminal evaluation Date 
(Expected) 

12/11/2020 

 

 
1 For the GEF, this is equivalent to the project’s “Expected Completion Date”. 
2 For the GEF, this is equivalent to the project’s “Expected Financial Closure Date”. 
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DEVELOPMENT OBJECTIVE RATING (DO) & ASSESSMENT 
 
Make an overall assessment and provide a rating3 of “likelihood of achieving project objective” during the 
period (2020-2021). Describe any significant environmental or other changes attributable to project 
implementation. 

OVERALL (DO) ASSESSMENT RATING 
 
In general terms and even though some COVID-related restrictions continued during fiscal 
year 2021, the project team was able to advance the execution of all the remaining activities, 
fulfilling the project’s original objectives. Thus, rating for this period for achieving the 
project’s development objective was rated as HS. 
 
Project progress per component: 
 
 
CCA 1- Reducing vulnerability to climate change, including variability, at the local, 
national, regional, and global level. 
There have not been negative changes during the present execution period that affected 
the contributions of the project towards this main focal area- so the project has made a 
strong contribution to CCA1.  A summary of the main results and activities that contribute 
to this objective are presented in Annex 3. 
 
Specifically, during the reported period, the Project's technical team completed the 
adjustment of models for hydrological response under Climate Change scenarios. This 
information was used to update the vulnerability analysis made at the level of the 
Conservation Corridor and the 4 hydrological units by including climate risk criteria. 
Therefore, vulnerability analyses have been performed for each prioritized hydrological unit 
based on the AR5 guidelines (IPCC 2014) and the Third National Communication on Climate 
Change - TNCCC (IDEAM et al. 2017). The components included cover climate change 
vulnerability, risk, hazard, susceptibility, and adaptive capacity, as the central elements. (For 
more information, please see Annex 3).  
 
CCA 2- Increase the adaptation capacity to respond to the effects of climate change, 
including variability, at the local, national, regional, and global level 
The project contributes to increase adaptive capacity in the Chingaza-Sumapáz-Guerrero 
area by: (i) disseminating existing information on climate change, generating herewith new 
knowledge for decision-making (public officials) and (ii) developing information strategies, 
education, knowledge, and communication management, to help build resilience and less 
vulnerable communities to the impacts of climate change on water regulation and supply. 
In addition, the project financed the design of five projects’ concept notes for submission to 
prioritized sources of financing to give continuity to adaptation actions initiated though this 
project. Even though, COVID-19 related restrictions continued throughout 2020 and 2021, 
the project team managed to continue the implementation of all capacity building activities 
with the help of the Internet and other mechanisms as described in detail in Annex 3. 
Therefore, the project has also made a significant contribution to this objective.   

 
HS 

 
3  See Annex 1: Definition of Ratings. 
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CCA3- Promoting technology transfer and uptake for adaptation 
All project activities originally designed to contribute to this objective have been successfully 
implemented. Thus, the project also makes a strong contribution to this objective. Please 
see Annex 3 for additional details on implemented adaptation measures. As in previous year, 
COVID-19 sanitary emergency has affected some of the field activities, but the project 
execution team managed to continue and complete all planned activities.  

 
 
IMPLEMENTATION PROGRESS RATING (IP) & ASSESSMENT 
Make an assessment and provide ratings 4  of overall Implementation Progress, including information on 
progress, challenges and outcomes on project implementation activities from July 1st 2020 until June 30th, 2021. 
As applicable, please include information on issues and solutions related to COVID-19. 
 

OVERALL (IP) ASSESSMENT 
 

RATING 
HS 

In general terms for this period, the project was executed according to the planned Detailed Work Structure 
(DWS) and the Annual Operational Plan (AOP), completing all planned activities, and fulfilling the originally set 
project objectives despite unavoidable delays due to the SARS-COVII pandemic. Obligatory confinement during 
the second half of 2020 generated additional project execution costs given some of the contracts needed to be 
extended. IDB contributed with additional non-reimbursable resources in the amount of US$46, 842 to cover 
part of these additional costs. The other part was directly covered with GEF project funds. The rating for this 
fiscal year is Highly Satisfactory because given all the logistical difficulties due to COVID-related restrictions, last 
activities under Component 2 were successfully completed. Specifically:  

Component 1 Knowledge generation 
 
1.2 Monitoring System and project’s evaluation 
The main purpose of the Monitoring System has been to estimate expected effects in the medium term of the 
adaptation actions implemented by the project. Additional hydro-meteorological data was generated during 
the second semester of 2020 and used to fine-tune hydrological assessments. All pending tasks related to this 
item have been completed.   
 
All other activities under Component 1 had been previously completed and reported in previous PIRs. 
Therefore, result matrix indicators’ targets for this component have been succefully achieved. For more 
information on Component 1 results please see Annex 3.  
 
Component 2 Implementation of adaptation measures 
 
2.1 Families that incorporate adaptation measures or management practices with climate-resilience in their 
production systems 
During the reporting year, all pending activities related to the implementation of adaptation activities were 
completed, namely: 
 

 
4  See Annex 1: Definition of Ratings. 
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- Adapted productive systems: Adaptation measures in productive systems that have been implemented 
include: (i) silvopastoral systems, (ii) gender-sensitive production systems using small species, (iii) 
production of beekeeping units to increase pollination, (iv) production of food using an agro-ecological 
approach (production of natural compost, organic fertilizer using worms). In addition, other adaptation 
measures for the efficient use of water in the different productive processes have been implemented, 
namely reservoirs to collect rainwater. This will help improve current levels of local water quality. 
Additionally, strategies for the development of value chains (commercialization) have also been 
developed. Please see a detailed description in Annex 3.  

- Strengthening current capacities for adaptation: This activity is aimed at training rural producers, through 
learning tools such as technical visits to farms, consultation or visit of producers, study plots, 
demonstrations, experience exchanges, field days and training. Remaining capacity building activities were 
completed during the second half of 2020. 

- Ecological restoration in strategic areas: Completion of the installation of 12 kilometers of smooth wire 
for insulating around 10,000 new plants; agreements were signed with different families to implement 
restoration actions in the Chisacá micro-basin. All restoration tasks were led by the local Woman and Land 
Cooperative, resulting in around 169 restored hectares including the installation of 15 kilometers of 
smooth wire to protect 15,000 new plants. 

 
All other activities under Component 2 had been previously completed and reported in previous PIRs. 
Therefore, result matrix indicators’ targets for this component have been successfully achieved. For more 
information on Component 2 results, please see Annex 3.  
 
If the project received a suboptimal rating on the previous PIR (MU, U, or HU) please include any management 
actions taken to improve progress and any changes that have occurred as a result: 
 
Not applicable. 
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RISK RATING & ASSESSMENT 
 
Make any adjustments necessary to the assessment ratings5 of overall Project Risks6 that you provided in the 
last PIR (2019-2020). Please include details and remedial measures for High and Substantial Risks, specifying 
who will be responsible for these actions. 
 

OVERALL RATING FOR PROJECT RISK RATING 
Overall, for the period 2020-2021, the project’s risk is rated as:  Low (with main risk 
associated to the limited mobility caused by the COVI-19 conjuncture). 

An assessment of the main project’s risks and their mitigation measures were 
addressed by the project team as follows:  
 
 Lack of commitment on the part of EEAB, CAR, CORPOGUAVIO, Bogota D.C. 
Mayor's Office, and the municipalities of Tascua, Cogua, Sesquile, Guatavita, and 
Guasca, Min-Ambiente, IDEAM, and local communities to contribute to the program. 

In coordination with the Ministry of Environment, the appropriate processes were 
implemented to foster ownership among the Project partners. This has been possible 
thanks to joint visits made with the Project partners to the implementation areas. These 
regular visits throughout the Project implementation enabled exchanging field 
experiences that were shared with the extended Project team through the Technical and 
Steering Committees. The Project ends with a very good articulation among the different 
actors. 

 Local communities not adopting adaptation measures to address climate change 
and climate variability or not supporting them. 

The local communities of Guatavita, Guasca, and Sesquile have successfully adopted the 
proposed adaptation measures. The risk in the implementation of the measures in the 
rest of the hydrological units was minimized through the sharing of experiences among 
the communities, empowerment, and adaptation measures, where peasant families in 
San Francisco shared with the people living in the other units their stories of success in 
the adaptation to climate change, especially the results of the participatory monitoring, 
and explained how understanding climate helps them improve their production systems.  
 
 Not being able to implement adaptation actions in the Guerrero paramo due to 
tensions between the residents and the environmental and municipal authorities 
due to the declaration of protection categories (protected areas, upper watershed of 
the Bogota River, and protection of the paramo contemplated in Law 1753 of 2015) 

For this particular case, the Project's technical team reached out to the management of 
CAR and the mayor offices of Cogua and Tausa in order to join efforts in publicly-owned 
lands. As of the date of this report, ecological restoration measures for water regulation 
in the publicly-owned lands of the municipality of Tausa, within the hydrological unit of 

L 
 
 
 
 
 
 
L 
 
 
 
 
 
 
 

 
L 
 
 
 
 
 
 
 
 
 
L 
 
 
 
 
 
 
 
 
 
L 
 
 
 

 
5  See Annex 1: Definition of Ratings. 
6 These should include risks identified at CEO Endorsement AND any new risks identified during implementation. 
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Guandoque, were already successfully implemented. They cover a total of 102 hectares 
of restored land.  
 
 Not being able to achieve the restoration objectives due to mobility and fieldwork 
constraints related to the COVID-19 health emergency.  

As of the date of this report, the partners have already reported their physical 
counterpart contribution, with more than 4,000 ha by CORPOGUAVIO, and 4,182 ha by 
CAR, thus meeting the target.  

Regarding the target for ecological restoration with GEF resources, the risk associated 
with not being able to go to the field due to the COVID-19 emergency and mobility 
restrictions throughout the territory was successfully mitigated due to the restoration 
team being formed by professionals who live in the municipalities hosting the 
interventions, local facilitators having been engaged as professional experts for the 
Project, and agreements having been signed with local organizations for the 
implementation of specific sowing activities. The leader professionals that had to travel 
from Bogota to the intervention areas adopted all the biosecurity protocols of the Project 
technical team and of the beneficiaries and followed all the mobility protocols 
established by local authorities. The Project closes with all indicators executed at 100%.  

 
 
 
 
 
 
 
 
 
 

 

If the project received a suboptimal rating on the previous PIR (MU, U, or HU) please include any management actions 
taken to improve progress and any changes that have occurred as a result: 
 
Not applicable. 
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GENDER  

Please add information on any progress, challenges and outcomes with regards to any and all gender-
responsive measures that were undertaken in the project’s activities during the 2020-2021 GEF Fiscal Year. 
Also: Were indicators on gender equality and women’s empowerment incorporated in the project’s results 
framework? (Yes/No). If applicable, include the indicator with its baseline, target and current value (2020-
2021).  
 

Gender-responsive measures have been implemented under Component 2 of the project and have been 
successfully completed during the second half of 2020. A detailed list of outcomes in relation to gender-
responsive measures have been highlighted in Annex 3 an include among other activities the empowerment 
of peasant Women’s organizations. The following set of indicators has been included in the Results Matrix of 
the project and have a gender focus: 
 
Output Indicator 2.1.4 
Rehabilitated areas that are critical for water supply (ha). 
Baseline:0; End of project target: 300; current value: 300 
All areas selected for restoration will use a gender focus approach. Gender-focused projects are those in 
which women make the decisions as to the activities to be executed, will get technical assistance and targeted 
resources. In addition, planning activities will be gender sensitive.  
 
Output Indicator 2.1.5 
Number of agreements signed with families to incorporate adaptation measures in their production 
systems. 
Baseline: 0; End of project target: 60; current value: 64 
The agreements to be signed will use a gender focus approach, prioritizing the role of women during the 
design and implementation of these measures as head of household.  
 

 

STAKEHOLDER ENGAGEMENT 

Please add information on any progress, challenges and outcomes with regards to stakeholder engagement, 
based on the project’s activities during its implementation through the 2020-2021 GEF Fiscal Year. As 
applicable, please include information on issues and solutions related to COVID-19. 
 

As in the case of the previous semester, there have been challenges with regards to stakeholder engagement 
due to the mobilization restrictions associated to the sanitary COVID-19 emergency. (Please see details in 
Annex 3). These restrictions have affected the implementation of restoration activities and other capacity 
building activities, causing still some delays during the second semester of 2020. Despite these delays, all 
remaining activities under Component 2 resumed in the second semester and were successfully completed.  
 
The use of digital platforms for communication and dissemination of information has been an effective 
solution to maintain stakeholders’ engagement. 
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KNOWLEDGE 

Please add information on knowledge activities and products developed in relation to the project (with GEF or 
non-GEF resources), with special emphasis on activities carried out during the 2020-2021 GEF Fiscal Year. As 
applicable, please include information on issues and solutions related to COVID-19. 
 

A summary of knowledge generated and specific results under project’s Component 1 and 2 is included in 
Annex 3 of this document. In addition, please find below links to short clips (in Spanish) developed with 
project beneficiaries, showing some of the project’s results: 
https://www.youtube.com/watch?v=d2Y-2QTp3cU 
https://www.youtube.com/watch?v=HvO6qpwaFA8 
https://www.youtube.com/watch?v=eTm8XpXulxk 
https://www.youtube.com/watch?v=Hcc9ourtG2o 
https://www.youtube.com/watch?v=TIQRYPtIVZI 
 
In addition, IDB, the Ministry of Environment and Conservation International are working on a monograph to 
be published during 2021, that will summarize the main project’s outcomes.  
 

 

 

PROJECT MODIFICATIONS 
 
Please report any significant modifications made to the project design since July 1st 2020. This comparison 
should be based on the Project Results Framework Matrix included in the original Request for CEO Endorsement 
Document. 
 

CHANGE MADE TO YES/NO APPROVED BY DESCRIPTION OF CHANGE AND EXPLANATION 
Objective No 

No 
  

Outcome No   
Output/Activities No   
Other No   

 
If changes have been reported in previous PIRs, please indicate the year     PIR 2018 

 
 
Has the project been granted any extension or other modification covered by the OA-420 from July 1st, 2020 
until June 30th, 2021? If yes, please explain below. As applicable, please include information on issues and 
solutions related to COVID-19. 
 

No. 
 

 
  

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dd2Y-2QTp3cU&data=01%7C01%7CALFREDG%40iadb.org%7C5fef95f5e38a4d76fb1d08d828e6f123%7C9dfb1a055f1d449a896062abcb479e7d%7C0&sdata=dio32W%2BNRDZGc3nwJ%2FKWsC348JctD4%2FjtbUFOoJSTz0%3D&reserved=0
https://www.youtube.com/watch?v=HvO6qpwaFA8
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DeTm8XpXulxk&data=01%7C01%7CALFREDG%40iadb.org%7Cbaaa72b6bd8847dbc92f08d828e35c44%7C9dfb1a055f1d449a896062abcb479e7d%7C0&sdata=qZyMMWvZFXSLjaBcda62vNzv4mIHgjZSWfPwf72c6U8%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DHcc9ourtG2o&data=01%7C01%7CALFREDG%40iadb.org%7Cbaaa72b6bd8847dbc92f08d828e35c44%7C9dfb1a055f1d449a896062abcb479e7d%7C0&sdata=%2BfYRwNfWXETvW1kc%2FH73%2B%2FGl%2BHKcNRhVk4J5Q1bx6kw%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DTIQRYPtIVZI&data=01%7C01%7CALFREDG%40iadb.org%7Cbaaa72b6bd8847dbc92f08d828e35c44%7C9dfb1a055f1d449a896062abcb479e7d%7C0&sdata=ztbvRhbTyJRTjeN4ii2nVuFkyM%2FWOTNSsKdrVl8gV4I%3D&reserved=0
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LESSONS LEARNED / BEST PRACTICES7 
If the project generated any lessons learned or best practices during the 2020-2021 GEF Fiscal Year, please 
provide a short description. As applicable, please include information on issues and solutions related to COVID-
19. 
 
The following table presents the lessons learned, which are based on the Project's Terminal Evaluation.  
 

TOPIC/THEME LESSONS 
The involvement of the main 
stakeholders in the identification of the 
problems to be solved and the design of 
the Project was critical for the success 
of this Project. However, not all of the 
identified indicators are realistic and 
measurable over the Project term. 

While the Project design focused on solving the main development problems 
identified, it should clearly identify impact indicators that are feasible to be 
measured during implementation. In addition, due to the existence of impacts 
that can only be effectively measured over the medium or long term, after the 
Project closing, their monitoring should be part of the activities to be undertaken 
to ensure sustainability (which institution/organization will be responsible for 
doing it). 

The timely decisions taken by the 
Project’s coordinators have been 
critical in implementing adaptive 
management and accomplishing a 
better use of the limited resources: the 
support received from local base 
organizations was fundamental for its 
success, it helped mitigate the effects 
of the pandemic in the Project’s 
activities and promoted gender 
equality (OP-761). 

It is advisable for projects - especially those that conduct on-site/field work - to 
prioritize local labor so that project benefits can be sustained and multiplied 
over time while creating an opportunity to promote and raise awareness about 
gender equality. 

During the project design phase it is 
important to especially consider the 
actors who will finally implement the 
proposed measures in order 
incorporate their views and improve 
the execution. 

The design of future projects should include a stage of consultation with all of 
the key stakeholders, especially those that will implement field activities - in this 
case, the major offices. 

It is necessary to closely monitor the 
legislation directly related to the 
project activities (paramos) and 
provide support to seize every 
opportunity to influence the 
formulation of sustainable public 
policies that improve people's lives at 
large. 

Especially through its institutional partners, the Project should monitor 
government initiatives aimed at formulating or amending legal regulations 
related to the project activities at the national, regional and local level, and 
provide technical support and cooperation in order to effectively influence 
policy-making and the improvement of people’s lives at large. In this case, where 
the law has not been regulated, it is advisable for the Project to make an effort 
in this regard before it ends. 

The Project should have supplemented 
the original impact indicators with an 
additional one aligned with its 
implementation period, in sync with 
adaptive management practices. 

It is advisable for projects to perform adaptive management by adjusting their 
design to timely correct any discrepancies in relation to the implementation. The 
design, like any planning instrument, is dynamic (non-static) and requires fine-
tuning as the project develops. 

The Executing and the Implementing 
Agency must consensually use one 
same risk matrix for the whole of the 

It is advisable that the IA and EA develop and adapt the project planning 
instruments together - in this case, the risks matrix - to appropriately address 
the threats and opportunities that arise in the context of the Project, and make 

 
7 Only for projects that have undergone a mid-term of final evaluation during the reporting fiscal year. 
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TOPIC/THEME LESSONS 
Project so that it serves as an effective 
input for planning and adaptive 
management. 

the necessary adaptations to mitigate risks, avoid greater impacts and harness 
opportunities. 

Resources from other components 
with completed activities that remain 
unused should be used to complete 
unfinished activities in other 
components or to finance adaptive 
management activities. 

If Component 1 of the Project has remaining resources, they could be 
transferred and used to either complete unfinished activities in Component 2, 
or implement supplementary activities that foster a transformational change. 

The initiatives supporting the 
sustainability of the activities started by 
the Project in the high mountain should 
be advanced. 

It is critical for the GEFAM to strive to develop the 5 projects rightly 
contemplated in the design of the Project so as to ensure the continuation of 
the activities undertaken. 

TCs and SCs should focus on the 
Project’s strategic decision-making. 

The design must clearly define roles and responsibilities of each of the project 
operation/execution bodies as a clear scheme that facilitates the 
accomplishment of the defined objectives. 

It is important that the outputs 
generated in this Project be available to 
the general public and disclosed on 
electronic media. 

All of the accomplished outputs should be posted online. 

The procurement and financial 
reporting processes in this Project are 
complex and suffered delays. 

The EA should revise and streamline its administrative procedures, tracking the 
different processes and their durations in order to identify “bottlenecks” and 
find solutions that are aligned with the Project’s technical component. 

TCs and SCs should focus on the 
Project’s strategic decision-making. 

The design must clearly define roles and responsibilities at each project 
operation/execution instance as a clear scheme that facilitates the 
accomplishment of the defined objectives. 

It is important to plan - from the design 
phase – to hire a person from the EA (CI 
in this case) at the Ministry (MADS) in 
charge of the decisions directly 
impacting the planned outputs.  

The design of the project should contemplate having a person directly working 
at the key entities to achieve the proposed outcomes, which also creates 
visibility for the Project. 

The initiatives supporting the 
sustainability of the activities in the 
high mountain and paramos started by 
the Project should be advanced, along 
with integrated territorial planning at 
both the landscape and site level, also 
creating hydrological connectivity. 

The GEFAM should strive to develop the 5 projects rightly contemplated in the 
design of the Project so as to ensure the continuation of the activities 
undertaken. Many of the people interviewed agree that some of the activities 
that need to be carried out in the future include those described in Chapter 6, 
Recommendation 11. 

The management plans should be 
incorporated in the action and 
development plans at the local, 
regional, and national level. 

The Project should strive and have the management plans and the community 
needs incorporated in the different development and action plans at all levels. 

The co-financing targets should get 
clearly set out from the beginning of 
the operation (design). 

The targets to be met using co-financing funds should be clear from the design 
phase to contribute to the accomplishment of the proposed objectives and 
promote the sustainability of activities. 



 

ANNEX 1. DEFINITION OF RATINGS.  

 
Likelihood of Achieving Project Global Environmental Objective Ratings 

1. Highly Satisfactory (HS):  Project is expected to achieve or exceed all its major global environmental objectives, and yield 
substantial global environmental benefits, without major shortcomings. The project can be presented as “good practice”. 

2. Satisfactory (S):  Project is expected to achieve most of its major global environmental objectives, and yield satisfactory 
global environmental benefits, with only minor shortcomings. 

3. Marginally Satisfactory (MS):  Project is expected to achieve most of its major relevant objectives but with either 
significant shortcomings or modest overall relevance. Project is expected not to achieve some of its major global 
environmental objectives or yield some of the expected global environment benefits. 

4. Marginally Unsatisfactory (MU):  Project is expected to achieve some of its major global environmental objectives with 
major shortcomings or is expected to achieve only some of its major global environmental objectives.  

5. Unsatisfactory (U):  Project is expected not to achieve most of its major global environment objectives or to yield any 
satisfactory global environmental benefits. 

6. Highly Unsatisfactory (HU):  The project has failed to achieve, and is not expected to achieve, any of its major global 
environment objectives with no worthwhile benefits. 

 
Implementation Progress Ratings 
1. Highly Satisfactory (HS):  Implementation of all components is in substantial compliance with the original/formally 

revised implementation plan for the project.  The project can be presented as “good practice”.  
2. Satisfactory (S):  Implementation of most components is in substantial compliance with the original/formally revised 

plan except for only a few that are subject to remedial action.  
3. Marginally Satisfactory (MS):  Implementation of some components is in substantial compliance with the 

original/formally revised plan with some components requiring remedial action.  
4. Marginally Unsatisfactory (MU):  Implementation of some components is not in substantial compliance with the 

original/formally revised plan with most components requiring remedial action.  
5. Unsatisfactory (U):  Implementation of most components is not in substantial compliance with the original/formally 

revised plan.  
6. Highly Unsatisfactory (HU):  Implementation of none of the components is in substantial compliance with the 

original/formally revised plan.  
 
Risk ratings 
Risk ratings will assess the overall risk of factors internal or external to the project which may affect implementation or 
prospects for achieving project objectives.  Risks of projects should be rated on the following scale: 

1. High Risk (H):  There is a probability of greater than 75% that assumptions may fail to hold or materialize, and/or the 
project may face high risks. 

2. Substantial Risk (S):  There is a probability of between 51% and 75% that assumptions may fail to hold and/or the project 
may face substantial risks. 

3. Modest Risk (M):  There is a probability of between 26% and 50% that assumptions may fail to hold or materialize, and/ 
or the project may face only modest risks. 

4. Low Risk (L):  There is a probability of up to 25% that assumptions may fail to hold or materialize, and/ or the project 
may face only modest risks.  
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ANNEX 2. FOCAL AREA TRACKING TOOLS 
 
Projects that must submit Tracking Tools (TTs): 
- have begun implementation during the AMR reporting period and have not already submitted TTs when the project was 
presented for CEO endorsement.  
- have undergone a mid-term evaluation/mid-term review during the AMR reporting period. 
- have undergone final evaluation/completion report during the AMR reporting period.  
 
All GEF Tracking Tools formats can be found at http://www.thegef.org/gef/tracking_tools 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.thegef.org/gef/tracking_tools
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ANNEX 3. DETAILED INFORMATION ON MAIN PROJECT’S RESULTS  

ACC 1- Reducing vulnerability to climate change, including variability, at the local, national, regional, and global level. 
 
1. Climate change vulnerability and risk assessments, hydrological response 
 
1.a Processing of Climate Scenarios  
 
To fulfill this activity, two studies were completed: the first one described the methodology and the results of the formulation 
of climate change scenarios, and the second one was a climate variability analysis for the Chingaza – Sumapaz – Guerrero 
area.  
 
The first study presents an analysis of trends and extreme events, and climate change scenarios for the Chingaza - Sumapaz 
- Guerrero area, based on a climate analysis for the period 1976-2010 and the projection of the four RCP scenarios (2.6, 4.5, 
6.0 y 8.5) and the IPCC AR5 for 2011-2040, 2041-2070, and 2071-2100. The analyses of trends and extreme events point at 
an increase in precipitation in Sumapaz and Guerrero, and a decline in Chingaza, with a similar behavior for extreme 
precipitation events. As regards temperature, it tends to rise, and there is an increase in the events related to this variable 
(increase in the number of warm nights and warm days, and decline in cold nights, among other things). Also, the climate 
change scenarios point at an annual increase of 20% and up for the northern area of Sumapaz, and a decline of 10 to 20% for 
Chingaza and the eastern area of Sumapaz, with variations of 10% for Guerrero. When it comes to temperature, all scenarios 
show rises - about 0.5 to 1°C for 2011-2040, 1.3 to 2°C for 2041-2070, and 2 to 3.5°C for 2071-2100, with even a greater rise 
under RCP 6.0 and 8.5. 
 
In the second study, the trends by hydrological unit show a potential future increase in rainfall in the areas of Sisga (slight in 
the south), Suesca (excluding the southwestern area), Neusa, and Chisaca, compared to the reference period. Watersheds 
with a potential decline in rainfall are Sisga - northern and central part - as previously mentioned, and to the south and west 
of Siecha. Based on the series of multi-annual projections of climate change scenarios using future precipitation values under 
RCP 6.0. for 2011-2040, the watershed with the greatest decline in precipitations will be that of the Neusa River Reservoir 
(with the other units showing a slight decline). In terms of increases, the unit with the strongest increasing trend in 
precipitations is the Chisaca River, followed by the Sisga reservoir, and then the Siecha River. 
 
Figure 1.  shows the graphic results of the processing of climate change scenarios appearing in one of the publications: the 
Atlas for Adaptation to Climate Impacts in Water Regulation and Supply for the Area of Chingaza–Sumapaz–Guerrero.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Atlas with cartographic information generated by the Project: climate risk, RCP scenarios for precipitation and 
temperature, Main Ecological Structure with a climate change focus. 
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1b.  Hydrological response at the fifth-order watershed level 
 
To develop this activity, it was necessary to evaluate the hydrological models that best represented the influence of the land 
cover and of the climate change scenarios on the hydrological response, that is, the distributed models that take into 
consideration the spatial variability of the variables and are based on the physical processes that occur in the watersheds 
(Logreira, 2008). As a result of said evaluation, the selected model was the TETIS v 9.0 hydrological model proposed by Velez 
(2001) and developed by Universidad Politecnica de Valencia (DIHMA, 1996; Velez et al., 2002a, 2002b, 2002c and 2002d, 
cited by Valencia, 2016). This model is a conceptual schema of tanks that represents the following physical processes of the 
hydrological cycle: evapotranspiration, interflow, infiltration, percolation, static storage, base flow, underground water loss, 
direct runoff. 
 
The modeling used climatological and hydrological information from the stations of IDEAM, CAR and EAB-ESP obtained from 
the Project’s monitoring system. The input data were incorporated according to the spatial location of the applicable station, 
and the model does an internal linear interpolation of the precipitation and evapotranspiration variable; to calculate the 
reference evapotranspiration, the FAO Penman-Monteith method was used through the CROPWAT 8.0 software. 
 
The hydrological unit spatial information used was the digital elevation model (DEM) 12.5 m resolution, vegetation cover 
1:25,000, land units in paramo 1:25,000 and in Cundinamarca 1:100,000, and hydrological units 1:100,000. With this 
information, input spatial information was incorporated including slopes, hillside speed, flow direction, accumulated flow, 
land water storage, infiltration, and percolation capacity (calculated using transfer pedological functions from the Rosetta 
Lite V 1.1 program), interflow hydraulic conductivity of the aquifer (defined based on studies conducted by CAR) and of the 
deep aquifer.  
 
The adjusted calibration parameters were the correcting factors of the static storage model, evapotranspiration, infiltration, 
direct runoff, percolation, interflow, deep underground flow, base flow, river network velocity, scaling up of the hydrological 
design, exponent of infiltration to the static tank, and maximum capacity of the gravitational tank. This calibration was 
evaluated using the Nash-Sutcliffe performance metrics, Bias, and Square Error (RMSE). Climate change scenarios were 
simulated using the hydrological models for the prioritized watersheds to assess the future impact on the hydrological regime 
defined for the historical period, as described below:   
 
1) Guandoque River watershed 
The Guandoque River watershed is expected to see a significant reduction in the mean monthly discharge, especially in the 
two periods with record peak flows, falling to 0.64m3/s in the first half of the year, in March, i.e. around 43.6%. As regards 
discharge during the dry season, a maximum reduction of 0.069m3/s is expected in the month of February, i.e. 15.2%. 
Comparing the impacts between RCP climate change scenarios, no major differences are seen. On average, water supply is 
estimated to be greater under the RCP8.5 scenario and lower under the RCP4.5 scenario. This means a large deficit in water 
volume in the wet season, which requires the implementation of adaptation measures to store water and promote the water 
regulation function.  
 
 
 
 
 
 
 
 
 
 
 
 

Multiannual monthly mean discharge station 2120746 El 
Volador – Guandoque River micro watershed 

Jan     Feb     Mar    Apr    May    Jun    Jul    Aug     Sep    Oct   Nov    Dec 
Historical 2005-2016 Simulated historical 2005-2016 
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Figure 2. Multiannual monthly mean discharge in the Guandoque River watershed, for the historical period and under 
climate change scenarios. 

2) San Francisco River watershed 
Projections for the San Francisco River watershed point at a slight increase (0.285m3/s) in the monthly mean discharge for 
June, with higher peak flows. A decline is seen in the dry-season flows, reaching their lowest level in December (0.103m3/s), 
i.e. a 35.2% of the historical period dry-season flow; a deficit is also seen in the second half of the period with 0.67m3/s, that 
is 44.9% compared to the historical number. Comparing the impacts between RCP climate change scenarios, no major 
differences are seen. On average, a greater water supply is expected under the RCP8.5 scenario and a lower water supply 
under RCP4.5. This means a great deficit in the water volume in the second half of the year, which requires the 
implementation of adaptation measures to store water and promote the water regulation function. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Multiannual monthly mean discharge in the San Francisco River watershed, for the historical period and under 
climate change scenarios. 

 
3) Chipata River watershed 
A shift from a transitional to a monomodal hydrological pattern is expected in the Chipata River watershed. In general, the 
water supply is expected to increase by about 0.34m3/s (24.1%) in July under the climate change scenarios. As regards dry-
season flows, an increase is also expected - estimated in 0.112m3/s or 34.6% for February. An average flow reduction of 
0.063m3/s (12%) is expected for the first months of the year. Comparing the impacts between RCP climate change scenarios, 
no major differences are seen. On average, greater water supply is expected under the RCP8.5 scenario and lower water 
supply under RCP2.6. This means an excess and a deficit in the water volume, which requires the implementation of 
adaptation measures to enhance the water regulation function. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Multiannual monthly mean discharge in the Chipata River watershed, for the historical period and under climate 
change scenarios. 

 
 

Historical 1997-2015 

Jan     Feb     Mar    Apr    May    Jun    Jul    Aug     Sep    Oct   Nov    Dec 

Simulated historical 1997-
 

Multiannual monthly mean discharge station 2120799 San Isidro 
– Chipata River micro watershed 

Jan     Feb     Mar    Apr    May    Jun    Jul    Aug     Sep    Oct   Nov    Dec 

Historical 2015-2017 Simulated historical 2005-2015 

Multiannual monthly mean discharge station 2120870 La Iberia – San 
Francisco River micro watershed 
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4) Chisaca River watershed 
The Chisaca river watershed is expected to see a significant reduction in the mean monthly discharge, especially in the two 
periods with record peak flows, falling to 0.64m3/s in the first half of the year, i.e. around 44.3%. For dry-season flows, a 
significant maximum reduction of 0.21m3/s is expected in December, i.e. 75.1%. Comparing the impacts between RCP climate 
change scenarios, no major differences are seen. On average, greater water supply is expected under the RCP8.5 scenario 
and lower water supply under RCP2.6. This means a large deficit in water volume in both wet seasons, which requires the 
implementation of adaptation measures to store water and enhance the water regulation function. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Multiannual monthly mean discharge in the Chisaca River watershed, for the historical period and under climate 
change scenarios. 

 
The results of the modeling were used to evaluate the sensitivity indicators required for the vulnerability and climate risk 
analysis and support decision-making in relation to the implementation of adaptation measures under Component 2 of the 
Project.  
 
1c. Vulnerability Analysis- assessing the hydrological response of the high Andean ecosystem to climate change (PMR 1.2) 
 
In the first and second half of 2020, the results initially obtained in 2016 were updated. The Project's technical team took 
these results and incorporated new elements in the vulnerability analysis covering the fifth-order hydrological units already 
redefined in the hydrological component, also including climate risk criteria.  Therefore, a methodological structure has been 
developed based on the AR5 guidelines (IPCC 2014) and the Third National Communication on Climate Change – TNCCC. The 
components included cover vulnerability, risk, hazard, sensitivity, and adaptive capacity, as the central elements. The 
methodology relates sensitivity and adaptive capacity to determine vulnerability. For climate risk, the starting point is the 
vulnerability conditions and their relationship with the relevant hazard based on the elements exposed to climate change. 
 
Vulnerability and climate risk were estimated for each hydrological unit according to the guidelines established in the IPCC 
AR5 2014 and the Third National Communication on Climate Change, thus creating maps containing sensitivity, adaptive 
capacity, vulnerability, and climate change risk data.  Below is an overview of the climate risk results for the 4 prioritized 
hydrological units (described above in 1b). 
  

Climate risk Cuevas - Neusa - Guandoque Climate risk - Siecha - Chipatá 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Multiannual monthly mean discharge station 2120746 La 
Toma – Chisaca River micro watershed 

Historical 2005-2015 Simulated historical 2005-2015 
Jan     Feb     Mar    Apr    May    Jun    Jul    Aug     Sep    Oct   Nov    Dec 
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Climate risk Sesga - San Francisco  

 
 
 
Climate risk Chisaca 

  

Figure 6.  Climate risk for the prioritized hydrological units 
 
 
Climate risk calculations are available for the 22 municipalities in the corridor; once each of the indicators have been 
evaluated, the relevant maps are created.  
 
 

Sensitivity Adaptive capacity Vulnerability 

 
 

  

Hazard Climate risk  

  

 

 
Figure 7. Climate risk Chingaza – Sumapaz – Guerrero Corridor. In the figures, darker colors represent higher values. 
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The studies have been shared with the different municipalities in the Corridor, and results are consistent. This was done as 
part of the technical assistance provided for the inclusion of climate change within land use plans.  
As provided in the Project Results Matrix, the final technical report of the Climate Vulnerability and Risk Analysis needs to go 
through 2 international peer-reviews and 2 national peer-reviews, which were conducted by: 

• Camila Iota Donate, Director of Climate Change Adaptation at Conservation International, Arlington, VA, USA.   
• Robert Hofstede, International Advisor on Sustainable Development and Environment, with special expertise in 

High-mountain Ecosystem matters.  
• Oscar Guevara, former Senior Biodiversity and Climate Change Director at WWF – Colombia, and current Chief 

Executive Officer of Sustainability, Inclusion and Climate Change Directorate at CAF. 
• Camila Rodriguez, Technical Advisor for Transparency at the United Nations Environment Programme.  

 
 
1. Proposed EETA (Main Ecological Structure) incorporating climate variability and change (PMR 1.5) 
 
The project generated an Adaptive Territorial Ecological Structure (EETA, by its Spanish acronym). This tool enabled guiding 
land use planning in the influence area through a conceptual and methodological model generated based on the Main 
Ecological Structure (EEP, by its Spanish acronym) incorporating climate change variables. For the Chingaza – Sumapaz – 
Guerrero corridor, the EETA was defined by implementing a comparative analysis and map adjustments, under a technical 
and expert co-construction. The EETA was defined as a “system formed by a network of natural and semi-natural spaces 
which, if interconnected and under sustainable management, guarantees the long-term preservation of biodiversity and 
essential ecological functions and processes, securing the preservation and recovery of ecosystem services for the regional 
and local socioeconomic development in areas that are highly vulnerable to climate change and other natural and anthropic 
stresses.” In this regard, the analyses of climate change and other stresses are interpreted from a geographical perspective 
to incorporate them into the ecological network model through the comparison, adjustment, or re-delimitation of the 
buffering areas, nucleus areas, and corridors, as adaptation measures. Figure 8 summarizes the result of this study.  
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Figure 8. Definition of the elements that form the EETA. 
 
2. Project monitoring and evaluation system (PMR 2.3) 
 
As part of the “Adaptation to Climate Impacts in Water Regulation and Supply for the Area of Chingaza - Sumapaz - Guerrero” 
Project, a monitoring system was designed with a view to facilitating a quantitative ex-post assessment of the impact of the 
adaptation measures on water regulation in the analyzed hydrological units.  
 
The Monitoring System primarily focused on estimating the mid-term effects of the water regulation adaptation measures 
implemented in the prioritized areas, as well as the wellbeing of the communities involved (associated with an improvement 
in water production and access conditions). 
 
Considering that measuring adaptation conditions and trends in high mountain territories is a complex task, it was proposed 
to establish different spatial and time scales for the design and implementation of the Monitoring System, as well as different 
components or thematic spheres. As regards the spatial scales, thanks to the support received from the partners, scales 
include hydrographic sub-zone areas, paramo complex, Chingaza-Sumapaz-Guerrero area, hydrological unit, and 
municipality, and with the Project Monitoring System scales incorporated public lands, watersheds of up to the 1st order, 
farms/plots, and monitoring smallholdings. As regards time scales, there is the short-term scale, established as the time 
period when the baseline data is gathered through the Project monitoring strategies, and there is the medium and long-term 
scale, which is at the core of the community-based and participatory monitoring strategy. The methodology to address the 
different components of monitoring under different spatial scales is presented in the following table. 

SPATIAL SCALE MONITORING SYSTEM COMPONENTS 

PLACE AREA Hydro-
meteorological 
and 
Climatological 

Eco-
hydrological 

Socioeconomic 
associated with 
Climate Change 
and Production 
Systems 

Functional 
diversity 

Corridor 6000 
to 
8000 
km2 

Stations 
network 
Partners 

n/a Public policies - 
Management 
Schemes 

n/a 

Hydrological 
unit and 
Watersheds 

5 to 
150 
km2 

Gathering of 
meteorological, 
hydrological, 
and agro-
meteorological 
data 

Hydrological 
modeling 
according to 
functional 
diversity at 
the 
landscape 
scale 

n/a n/a 

Publicly and 
privately-
owned lands 

0.25 
to 2.5 
km2 

Local 
community-
based and 
participatory 

Ex-ante / ex-
post 
ecohydrologi
cal 
evaluation 

Ex-ante / ex-
post evaluation 
associated with 
economic and 
commercial-

Change of 
functional 
diversity with 
the 
implementati
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Table No. 1 Monitoring System methodology established for the system components under different spatial scales 
 

 
The components established for the Monitoring System are: Hydrometeorological and Climatological, Ecohydrological, 
Functional Diversity, Socioeconomic associated with Climate Change, and Production Systems. Gathering baseline data 
required rigorous data collection following monitoring protocols, research agreements, modeling and simulation of 
management scenarios, and a robust approach to strengthen the capacities of the local community, the academia, and local 
organizations in the watersheds covered by the Project. Such methodology responds to a need to reflect the complexity of 
the watershed and what is involved in the monitoring, analysis, and evaluation of the human wellbeing and of the ecosystem 
service of water regulation and supply.  
 
 
Community-based monitoring is established as the long-term strategy that enables monitoring the effectiveness of 
adaptation measures, it is applied to the socioeconomic and environmental reality in the area, and it adjusts to the 
uncertainty created by the future influence of driving forces for socioeconomic change and climate change scenarios. This is 
a continuous process, where local users systematically record climate data associated with ecosystem services and reflect on 
this issue and may evaluate and keep adopting management and adaptation measures in response to what they analyze and 
learn. Therefore, community-based monitoring is a way of empowering the communities based on the knowledge of their 
environment and the impact of the implemented practices, not only on the environment, but also on productivity and life 
quality. This process involves a permanent implementation of the capacity-building program and will focus on 
agrometeorological and hydrological monitoring associated with the production systems and the ecosystem services of water 
regulation and supply, upon which the productions systems depend. 
 
 
Monitoring System- Implementation results 
Hydrometeorological data with high temporal resolution (every 15 minutes) were purchased. They include 1 year worth of 
data from September 2019 to December 2020 on meteorological, hydrological and agrometeorological variables, with points 
located in the San Francisco River micro watershed. In addition, community-based and participatory monitoring was 
implemented to record data on meteorological variables on the farms of the Project beneficiaries and in strategic points in 
the hydrological units.  These two strategies are described below in more detail: 
 
3.a Purchase of hydrometeorological data 
 
CANAL CLIMA S.A.S. was contracted to gather and supply agrometeorological and hydrometric data from September 2019 to 
August 2020.  95% to 100% of data were recorded, and correlations between the variables have been established to evaluate 
meteorological events and the hydrological response of the prioritized watersheds of up to the fifth order. Also, punctual 
water flow measurements were performed in the monitored currents in order to characterize the distribution of water supply 
in the San Francisco micro-watershed. The information was used to analyze data and optimize hydrological simulation 
models. 
 
 
 

meteorological 
monitoring 

financial cost-
benefit 

on of the 
adaptation 
measures 

Plots 0.01 
to 6.4 
km2 

n/a Ecohydrologi
cal baseline - 
Research 
agreement 

n/a Functional 
attributes 
baseline - 
Research 
agreement 
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Figure 9. Analysis of the data obtained 

 
 
3.b Community-based and Participatory Monitoring 
 
There is a network of 38 participants recording daily data on temperature, relative humidity, and rainfall in the four prioritized 
micro-watersheds; such participants were recruited at socialization events where the attendants were invited to participate 
in PCM (participatory community-based monitoring), held from November 2019 to March 2020. The process for incorporating 
educational communities to the network started with the formation of a group of students that agreed to participate in the 
climate change sessions through the PCM in the municipality of Sesquilé with the objective of leading the project at the I.E.D. 
Mendez Rozo school. 
 
Individual and group sessions were held to build capacity for monitoring, including appropriate use of measurement 
equipment, recording of data, and graphical analysis of climate data. Also, the new group received capacity building in a 
session for the “Exchange of experiences in participatory community-based monitoring” led by the focal point of the San 
Francisco micro-watershed.  
 
After the outbreak of SARS-COV 19 in Colombia, the methodology used for these activities changed with the enforcement of 
Executive Order No. 457 declaring health, economic and environmental emergency in Colombia, and the subsequent 
Executive Orders establishing mandatory quarantine and revoking permits to do field work and to contact community 
members in person. As a result of this, on March 22, 2020, virtual methodologies for community-based interventions started 
to be implemented in order to perform the initial purposes of the Contract. Until the Project closure, a form of community-
based monitoring with intermittent and remote or virtual monitoring had been implemented due to the health emergency 
derived from the expansion of COVID-19 throughout the country. Therefore, all the activities to support on-site processes 
were conducted virtually (using WhatsApp or Facebook) or by telephone, avoiding any trip or activity that could pose a risk 
to the health of consultants or beneficiaries performing monitoring tasks. 
 
 
Expansion of the participatory community-based monitoring network 
Thirty people were added to the monitoring network - which originally had a focal point of 8 people. It should be noted that 
these 38 monitors are leaders that rely on their families and social groups to perform said tasks. All of them received individual 
training at their properties, and measurement equipment was strategically located to ensure that reports reflect as accurately 
as possible the behavior of the environmental variables being measured. 
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Figure 10.  Community-based Monitoring Points as of February 2020 
 
The training included proper handling and adjustment of the equipment, operation of the thermo-hygrometer (tolerance 
ranges, parts and types of sensors included), proper recording of data, frequent errors in data recording, forms of data 
interpretation. 
 
Group training sessions on graphical analysis and interpretation of data were also held, and monitors learned to graphically 
represent the data and find similarities and differences between their plots of land based on the behavior of the variables 
recorded. These analyses resulted in a number of questions that could be the subject matter of further research: 
 

• What are the main climatic characteristics of the places most affected by frosts and why? 
• How can the effects of frosts on pastures and potato plantations be reduced? 
• Is there a temperature and relative humidity range that may serve as an early alert about frosts? 

 
After the outbreak of the pandemic and the cancellation of field work, support was provided through phone calls, so the 
network expansion process was interrupted and another process involving strengthening the components of communication 
and climate data analysis started. 
 
Agroclimatic data gathered by the Network  
The distribution of monitoring points depends on the location of the leaders incorporated to the network. Their monitoring 
equipment is close to their homes to make it easier for them to take record of the relevant variables during daytime and at 
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night, although the expansion sought to cover a larger area - ideally the upper, middle and lower watershed of each prioritized 
river. Due to the pandemic the expansion was mostly local. 
 
As regards the reported data, some datasets evidence disorganized and inconsistent data collection, with many gaps or with 
data evidently out of range. In these cases, individual support and further training was provided, but the situation did not 
change - fortunately, this was the case with only two participants. For all other cases with errors in the recording of data, the 
recordings have improved, and errors have been minimized. Nevertheless, virtual learning is difficult for some, and it has 
been proposed that the mentors in each micro watershed support these processes once the pandemic ends.  
 
When the community-based management switched to virtual, there was a decline in data reporting due to the withdrawal of 
a couple of participants due to personal reasons, or the loss or deterioration of thermo-hygrometers and difficulties in 
replacing them immediately. In the Chisaca micro watershed, the poor telephone communications undermine the 
effectiveness of the data collection process, while in other micro watersheds there are other means of communication that 
favor virtual data collection - which were used to prepare climate report cards. 
 
The network participants in each node received training in results interpretation using small calculations and result plotting 
techniques. This ensured each of them was capable of doing a basic analysis of the recorded data.  
 
Exploration of other variables  
With support from the academic team of Pontificia Universidad Javeriana specialized in eco-hydrology, the leaders of the 
community-based monitoring network measured horizontal rainfall by using fog traps. Monitors took great interest in this 
exercise, because when comparing their own rainfall data with horizontal rain data, they confirmed that the amount of water 
coming from this phenomenon is larger, especially in forests, so strategies can be devised to harvest and use this water - 
which often remains on leaves and evaporates before reaching the floor. 
 
In the Chisaca micro watershed, monitors proposed measuring frost intensity based on the amount of water that froze over 
in milk cans or buckets left outside. They shared pictures of ice discs the day following a night frost and compared how strong 
it had been. Based on this experience, it was proposed to provide a graded bucket to all the participants in order for them to 
compare water freezing between farms. Results showed evident differences between farms. Thanks to this, other variables 
were proposed to be considered to study frost intensity, including place where the sun rises first, slope, distance to the river, 
wind direction and strength, natural vegetation covers. 
 
Due to the monitors’ interest in using the data to interpret how to improve their production systems, a qualitative milk 
production matrix was built in order to observe how the climate variables relate to the amount of milk produced. The matrix 
was designed by some monitors based on dialogues, brainstorming and a synthesis of ideas. It took into consideration milk 
production data from January to May, and it has been applied by the monitoring leaders in the municipality of Sesquile. 
Although production systems are complex and production is affected by multiple factors which cannot be oversimplified, the 
monitors’ proposal takes into consideration a number of factors like nutrition, grazing area, and animal genetics. The variables 
that enable the optimum expression of the genetic pool in production - like phytosanitary condition, reproductive status and 
management - were factored in so as to select the animal in the best production condition each month for its inclusion in the 
study. 
 
In the Chipata micro watershed, the main issue of interest is the behavior of river levels. Monitors have observed that changes 
are very fast, and through daily photographic records taken in one same location where there is a known rock that serves as 
a reference for depth, they have been able to establish a relationship between rainfall in the upper areas and the river level. 
Thanks to this, they now know that the base level is around 30 cm and the peak level at 150 cm, that when rainfall exceeds 9 
mm the river level rises within the following two hours, and when it stops raining it can take half a day to reach its lowest 
level. This has raised concerns because it is related to the deforestation of the upper area, which reduces the river’s regulating 
capacity.  
 
Monitors report that although there is plenty of water upstream, the land in the lower area of the Guandoque micro 
watershed is very dry and rainwater does not remain in the soil due to the headwinds - winds always blow in this direction. 
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They propose that, to understand the relation between water, air and soil, it is essential to measure winds and horizontal 
rain to evaluate strategies to ensure soil moisture. 
 
Community-based Climate Monitoring Network Implementation Guide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A book on the community-based climate monitoring network was designed as a step-by-step guide for the creation and 
implementation of a community-based climate monitoring network. It seeks to help other facilitators implement community-
based monitoring in their projects related to climate change adaptation measures in high-mountain areas. The intended 
readership is teachers, environmental practitioners, municipal environmental offices, and leaders of local producer 
organizations. The book is in print version. 
 
 
3.c Eco-hydrological monitoring 
 
Pontificia Universidad Javeriana (PUJ), with supervision and support of Conservation International (CI), quantified the 
contribution to the water balance of the different types of vegetation, soils and prioritized production arrangements, and the 
carbon content of the soil. This was done through a replication technique.  Also, vegetation diversity was identified in those 
lands, and the effects of land-use shifts and a climate change scenario on water supply were analyzed for the selected 
hydrological units considering a landscape scale.  Below is an overview of the main results.  
 
 
 Quantification of vegetation in the eco-hydrological balance  

The measurements taken on the vegetation covers provided data about both vertical and horizontal precipitation 
expressed in liters per square meter per month (Lm-2month-1) for the months of December 2019-January 2020 and 
August-September 2020, for Andean forest, shrubs, secondary vegetation, sylvopastoral, broom, potato plantations, 
pastures, pine tree and paramo land covers, located in the municipalities of Guasca, Sesquile, Guatavita, and the 
locality of Usme. Data was obtained in relation to both vertical and horizontal precipitation for the months of 
December and January, September, and October 2020, as well as evapotranspiration, trunk runoff, soil infiltration, 
and runoff, measured as L m-2 month-1, to obtain an input-output ratio. Inputs refer to rainwater and fog and are 
represented with a positive sign, while outputs are negative (see Figure 11). 
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Figure 11.  Diagram of the partial distribution of the water resource in different covers in the intervention areas of the 
“Adaptation to climate change in water regulation and supply for the area of Chingaza, Sumapaz and Guerreo” Project, in 

December 2019, and January, August and September 2020. 
 
 
 Carbon storage estimation  

When analyzing the carbon balance, according to the carbon inputs of vegetation biomass and soil organic carbon 
(SOC), we may see that in all cases the soil carbon entails a larger input than aerial carbon. In the covers with a larger 
amount of total carbon (paramo, sylvopastoral, and potato), the largest input came from soil carbon. However, it 
should be noted that both sylvopastoral and potato covers have a high soil density, which overestimates the SOC 
contents. 
 
The broom cover showed a total carbon content that is similar to that of the Andean forest and shrub covers. 
However, in this case it is also necessary to compare soil bulk densities between covers because the broom cover 
has a very high soil density compared to the other covers mentioned.  
 
By contrast, the pine tree forests of the study showed the greatest aerial carbon input (13.4 Mg/ha) and among the 
lowest underground carbon inputs (SOC;26.9 Mg/ha). A study conducted in Ecuador estimated an aerial carbon 
storage of 14.69 Mg/ha for an 18-year-old pine tree plantation. (2009). Considering this value, the results obtained 
in this study are consistent with prior findings, although it is worth noting that, in the areas where pine tree 
conglomerates were established, a low density of individuals was seen due to selective logging, which directly affects 
aerial carbon storage.   
 
In addition, the low SOC input could be pointing at the fact that, although pine trees capture large amounts of 
atmospheric carbon by storing it as vegetation biomass, this carbon incorporates to the soil very slowly.  On balance, 
the Andean forest cover showed the greatest carbon input, since it evidenced high aerial carbon input (12.0 Mg/ha) 
and an intermediate level of SOC (31.9 Mg/ha). This entails 60% more aerial carbon input and 23% more SOC input 
than secondary vegetation covers. Similarly, if we compare the results obtained for the sylvopastoral systems with 
those for pastures, the aerial carbon input for sylvopastoral systems was 80% greater, and the SOC input was 49% 
greater. 
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Figure 12. Total carbon content of the soil and vegetation for each type of selected vegetation cover. 

 
 
 
 Relationship between carbon content and water yield 

An analysis was done in relation to the carbon content and the water yield, and it was determined that pine tree and 
pasture covers have lower water yield (negative values) and lower carbon content. There is a greater difference 
between the sylvopastoral system and the pasture cover in terms of carbon (of around 180 Mg/ha) and water yield 
(of around 200 Lm-2yr-1). On the other hand, the paramo and the sylvopastoral covers show the highest yield (>250 
Lm-2yr-1) and are ideal for climate change adaptation.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13. Relationship between carbon content and water yield under the current land use scenario (BAU) for each of the 

selected covers in the area of Chisaca (Usme). 
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3. Incorporation of climate change consideration in land use plans (PMR 1.6) 
 
To fulfill this activity, 14 fact sheets were created to provide guidelines and recommendations for the inclusion of climate 
change management in land management instruments. Three of these fact sheets aimed at the inclusion of climate change 
in the Environmental Determinants of the Regional Autonomous Corporations, and eleven fact sheets sought the inclusion of 
climate change considerations in the Land Use Plans of the municipalities directly involved in the implementation of the 
Project. To create these fact sheets, the starting point is the current legislation, the guidelines established by the Directorate 
of Environmental and Land Planning, National Environmental System (SINA, by its Spanish acronym), and the Directorate for 
Climate Change and Risk Management of the Ministry of Environment and Sustainable Development - Minambiente. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14.  Fact sheets for the incorporation of climate change management in land management instruments 
 
Technical assistance was provided to 14 territorial entities, 4 Regional Autonomous Corporations, and 10 municipalities in 
the area of Chingaza - Sumapaz - Guerrero. The technical assistance took place between 2018 and 2020. In the second half 
of 2020, the technical support to the municipalities of Zipaquira, Choconta, Villapinzon, and Choachi concluded. The 
methodology used to implement such support was:  
 

1. Socialization of the “Adaptation to Climate Impacts in Water Regulation and Supply for the Area of Chingaza - 
Sumapaz – Guerrero” Project 

2. Socialization of inputs derived from the Project 
3. Basic concepts of variability, climate change, vulnerability, and climate risk 
4. National references - Third National Communication on Climate Change 
5. Regional references - Adaptation to Climate Impacts in Water Regulation and Supply for the Area of Chingaza - 

Sumapaz - Guerrero Project 
6. Vulnerability, hazard and risk analyses at the vereda level, as a participatory task 
7. Formulation of adaptation measures, high-mountain project proposal 
8. Minimum requirements of the environmental authority to include climate change in the planning tools  
9. Feedback on the sessions 
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ACC 2- Increase the adaptation capacity to respond to the effects of climate change, including variability, at the local, 
national, regional, and global level 
 
CAPACITY-BUILDING 
 
1. Updating the plan to build adaptation capacities for public officials (PMR 1.1) 
 
The capacity building plan contributes to the achievement of the intended outcomes under both Component 1 and 
Component 2 and seeks to articulate technical assistance and training activities in the territory with a view to harmonizing 
approaches, contents, instruments and means of verification of the target (100 public officials with GEF resources and 400 
with counterpart resources). It includes a background analysis in relation to environmental education and sensibilization in 
relation to climate change, it develops a conceptual and methodological proposal and defines objectives, expected outcomes, 
lines of action, conceptual frameworks, and pedagogical strategies. 
 
The purpose of the Contract signed with Universidad Javeriana was to train 100 public officials from territorial institutions 
and entities related to the Sumapaz - Chingaza - Guerreo corridor through a Certification Program in Land Management and 
Climate Change. This target was exceeded.  
 
The contract was signed on April 25, 2019 by the interested parties, and public officials received an invitation to participate 
directly from Universidad Javeriana, along with a letter sent by the Directorate of Climate Change of the Ministry of 
Environment. The Certification Program started on June 21, 2019, and ended on October 4, completing the stipulated 120 
class hours.  Thirty-one officials registered for this first cohort, of whom 22 officials from the conservation area of different 
municipalities completed the program and obtained their diploma. 
 
The second cohort started on July 5 and ended on October 18, 2019. Thirty-seven people registered for this term, and 26 
people graduated. The third cohort started on August 10 and ended on November 23, with 44 public officials registered and 
graduated.  In total, in the second half of 2019, 102 public officials were trained with GEF resources. Also, the fourth cohort 
started on February 14 and ended on June 12, 2020, with 41 participants, of whom 40 got their diploma. With these figures, 
the target was met and even exceeded. It should be noted that the first half of 2020 was marked by the COVID-10 pandemic, 
so some adjustments were made to the Project in order to continue with some activities and thus meet the expected targets. 
Consequently, the fourth cohort of the Certification Program was mostly virtual.  Overall, in the fourth cohort there were 153 
public officials registered - 88 women and 65 men.  
 
2. Municipal and community organizations, with emphasis on potato and milk producers, trained in climate change risk 
management and adaptation measures (PMR 2.4) 
 
For the training of 65 municipal and community organization representatives and leaders in climate change risk management 
and adaptation measures, a specific strategy was designed as part of program four of the capacity building plan “Territories 
adapted to climate change and variability” (“Territorios adaptados al cambio y la variabilidad climatica”). This program is 
specifically targeted at the communities in the prioritized watersheds, where measures were implemented to address climate 
change and variability, but it does not exclude residents who were not the direct beneficiaries of the Project. 
 
The Project requirements and needs were designed and adjusted based on the community-based organization leaders’ 
capacities in relation to the use of climate change scenarios and risk analysis. Thanks to the sharing of experiences, workshops, 
training sessions and field days, capacities have been strengthened and empowerment has been provided to leaders of at 
least 65 social organizations with influence in the Sumapaz - Chingaza - Guerrero corridor, who shared what they have learned 
with other members of their organizations and communities.  
The means of verification for this are the consolidated report on the training of 65 community-based and municipal 
organization representatives and leaders in relation to climate change risk management and adaptation measures, and the 
attendance lists for the different capacity-building activities related to climate change adaptation measures, including 
weather monitoring, apiculture, sylvopastoral systems, agroecology, and restoration. Of the 65 people trained, 47 were 
women and 18 men.  
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2.a. Implementation of other activities from the capacity-building strategy 
 
Exchange of experiences 
The Project paid visits to producers and peasant families to share experiences and show new and different ways in which 
other farmers from other regions produce sustainably and have alternative incomes. This activity also included children and 
young people, who will take ownership for taking care of their territory and share this with future generations. 
 
In March 2020, another experience-sharing activity was carried out. This time, a group of 28 children and young people from 
Instituto Educativo Mendez Rozo from Sesquile traveled to the municipality of Restrepo to visit the demonstration farm La 
Cosmopolitana. 
 
 
 
 
 
 
 
 
 
 
 

Figure 15.  La Cosmopolitana, March 2020 
 
There, they shared insights and strengthened their knowledge of climate change and their active role in building a feasible 
and inclusive world. It was also a significant experience for personal growth, because participants worked on their life, family, 
and territory projects with an environmental approach. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 16. Children from Instituto Educativo Mendez Rozo from Sesquile at La Cosmopolitana 

“Nuestro Tiempo” Newsletter. This quarterly newsletter is a compilation of the information generated by the community-
based network for climate monitoring as a strategy that involves families working together to systematize and share 

monitoring information. Thanks to this, families can generate knowledge of their territory and better prepare to address 
the challenges of a changing climate. 
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Figure 17. Nuestro Tiempo Newsletter 
 
 
Booklets on adaptation measures  
The Project prepared nine (9) booklets about high-mountain climate change adaptation measures implemented on the farms 
of the beneficiary families, to be distributed among peasant communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 18.  Adaptation measures booklet 
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Management and maintenance booklets/manuals 
The COVID-19 pandemic affected the schedule for the implementation of some Project activities. To solve this and support 
the communities in sustaining the implementation of climate change adaptation measures, four (4) manuals were prepared 
describing sylvopastoral systems management and maintenance activities, propagation of vegetation material, hens 
management, and propagation of species for ecological restoration. They give basic directions to be followed to preserve the 
components developed by the Project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19.  Management and maintenance manuals 
 
 
3. Projects formulated and ready for submission to prioritized sources of financing (PMT 2.5) 
 
A group of five projects’ concept notes for the sustainability and scaling up of climate change adaptation measures in the 
high mountain was completed.  The idea is that these project concept notes are used to look for new financing so that these 
projects are implemented in a near future in the landscape between the Chingaza - Sumapaz - Guerrero - Guancheneque 
paramos. The steps followed to generate the concept notes included: (i) the design of the formulation strategy and, (ii) the 
structuring of five prioritized projects, thus meeting two targets established in the project planning framework.  
 
For the first one, which was also an output indicator (referred to the identification of 32 project profiles), a consulting firm 
was hired to design a strategy and a work plan for the formulation of a project portfolio for the replication, scaling up, 
sustainability and innovation of adaptation measures for the “Adaptation to the Impacts of Climate Change in Water 
Regulation and Supply in the Chingaza - Sumapaz - Guerrero area” Project.  Analyzing potential financial sources and based 
on the 32 project initiatives generated at the workshops, five projects were structured incorporating the project ideas with 
the greatest potential impact.  
  
A team of five people was formed for the formulation of those 5 projects. Based on the identification of potential financial 
sources, the projects were structured according to the formats and with the considerations required by each source of 
financing, using the results of the initial consultancy as the initial input.   Below are the basic data of each of these projects: 
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Table No. 2 Basic data of each project 
 

Project focus Project title Estimated 
amount Source 

Conservation Project 1. Conservation of high-mountain 
ecosystems to increase the climate change 
adaptation capacity and water security of 
the sustainable landscape between the 
paramos of Chingaza – Sumapaz – Guerrero 
- Guacheneque in Cundinamarca, Meta, 
and Bogota 

COP 
94,865,840,895 

SGR 

Water Tariff Project 2. Pilot project for the articulation of 
the environmental investment tariff and 
other economic instruments and financial 
incentives for the protection of watersheds 
and water sources in the conservation 
corridor of the Guacheneque- Guerrero – 
Chingaza – Sumapaz paramos 

USD 451,874 USAID – 
Paramo 
and 
Forests 
Project 

Sustainability Project 3. Knowledge generation in relation 
to sustainability conditions for climate 
change adaptation measures in the high 
mountain for conservation, recovery, and 
sustainable use of the paramo and its 
ecosystem services 

COP 
8,306,000,000 

IDB 

Aqueducts Project 4. Pilot project for the strengthening 
of Vereda Aqueducts - ASOUNION 
(Fomeque) 

COP 
1,596,758,150 

Alliances 

Pilot project for the strengthening of 
Vereda Aqueducts EL VOLCÁN (La Calera) 

COP 
2,001,408,642 

Carbon Project 5. Restoration and revegetation of 
high-mountain ecosystems to increase the 
climate change adaptation capacity and 
water security of the sustainable landscape 
between the paramos of Chingaza – 
Sumapaz – Guerrero - Guacheneque in the 
Departments of Cundinamarca, Meta, and 
Bogota D.C. 

COP 
5,700,000,000 

Alliances 

 
In the following paragraphs, details for each one of the projects is presented.  
 
Project 1: Conservation of high-mountain ecosystems to increase the climate change adaptation capacity and water 
security of the sustainable landscape between the paramos of Chingaza – Sumapaz – Guerrero - Guacheneque in 
Cundinamarca, Meta, and Bogota.  
 
This Project seeks to implement actions that prioritize the conservation of high-mountain ecosystems (paramos, high-Andean 
forests, and wetlands), recovery of disturbed areas increasing ecological connectivity and decreasing soil degradation, 
redeployment of production in farmer production systems in the high mountain by implementing adaptation measures to 
reduce the impacts of climate change and increasing governance in the territory based on processes to recover the traditional 
natural resources valuation and use systems, increasing the capacity for articulation and coordination among the authorities, 
with a view to improving the adaptation capacity in the territory, diminishing its vulnerability to climate change, especially in 
terms of regional water regulation capacity. 
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Table No. 3 Executive Summary Project 1 

 
General 
Objective 

Decrease the climate vulnerability of the water resource regulated by the 
high-mountain ecosystems located between the Chingaza - Sumapaz - 
Guerrero – Guacheneque paramos 

Location - 13 municipalities: 10 from the Department of Cundinamarca (Cogua, 
Tausa, Zipaquira, Villapinzon, Sesquile, Guatavita, Ubaque, Choachi, 
Calera and Fomeque), 2 from the Department of Meta (San Juanito and 
El Calvario) and Bogota (locality of Usme) 

- 14 hydrological units (watersheds of the 3rd order) 
 
To facilitate project management and achieve economies of scale, 6 local 
management points were established to enable an integrated and 
coordinated implementation of the project: Guerrero, Bogota Upper 
Watershed, North of Chingaza, Conectividad, Tunjuelo and East, as shown 
in the figure below. 
Location 

 
 

Components 1. Preserve Strategic Water Ecosystems in the high mountain  
2. Strengthen the land use and valuation ratios 
3. Increase the climate change adaptation capacity of high mountain 

ecosystems and farmer production systems 
Targets - 20% decline in the climate vulnerability index of the water resource in 

10 high mountain watersheds in the Chingaza - Sumapaz - Guerreo 
corridor 

- 6,155 hectares of production from ecosystems 
- 20,000 people engaged in informal education services in the framework 

of biodiversity conservation 
- 1,861 hectares of ecological restoration 
- 623,580 trees planted 

Estimated time 5 years  
Resources by 
source 

General royalty system COP 89,813,424,573 
Counterpart contribution COP 5,052,416,323 
Total COP 94,865,840,895 

Status Formulated and submitted to the Ministry of Environment and Sustainable 
Development for prior management with actors 

 
 
 

13 municipalities 
 

10 of 14 
prioritized 

hydrological units 
 

6 intervention 
nuclei 

1. Guerrero 
2. Upper Bogota 

Watershed 
3. North of Chingaza 
4. Connectivity 
5. Tunjuelo 
6. East 
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Project 2: Pilot project for the articulation of the environmental investment tariff and other economic instruments and 
financial incentives for the protection of watersheds and water sources in the conservation corridor of the Guacheneque- 
Guerrero – Chingaza – Sumapaz paramos 
 
This project seeks to structure, implement and pilot the articulation of the environmental investments tariff with different 
economic instruments and financial incentives for the protection of watersheds and water sources, which may serve as a 
basis for the conservation and management of paramos in one municipality within the landscape between the paramos of 
Chingaza - Sumapaz - Guerrero and Guacheneque. The main objective is to articulate the environmental investments scheme 
proposed by Resolutions 907 of 2019 and 0874 of 2018 of the Drinking Water and Basic Sanitation Regulation Commission 
(CRA, by its Spanish acronym), which includes the purchase and isolation of plots, aquifer recharge projects, restoration, 
recovery of riparian areas, water resource monitoring, payment for environmental services, with other economic incentives 
and financial instruments which may include payment for environmental services, among others, to guarantee the long-term 
sustainability of protection to watersheds and water resources.  
 
It is contemplated to develop an investment plan in the selected watershed, a description of conservation and restoration 
strategies and sustainable use necessary to secure water supply and regulation, the design of an implementation roadmap 
identifying the resources necessary for the execution of environmental investments (of a technical, financial, social and 
political nature), and the implementation of investments in activities in a priority sub-area of the selected pilot area.  
 

Table No. 4 Executive Summary Project 2 
 

General 
Objective 

To design and structure a pilot project for the articulation of the 
environmental investment tariff with other economic instruments and 
financial incentives for the protection of watersheds and water sources in 
one municipality of the conservation corridor of the Guacheneque- 
Guerrero – Chingaza – Sumapaz paramos 

Location Municipalities of Guatavita and Sesquile, as shown in the figure below  

 
 

Components 1. Pre-feasibility analysis  
2. Environmental investments plan  
3. Financing plan 
4. Roadmap for piloting the articulation of economic instruments and 

financial incentives  
5. Performance monitoring indicators (achievements - outcomes)  
6. Training plan 

Estimated time 15 months  
Resources by 
source 

USAID USD 451,874 

Status Formulated, approved and under execution by Conservation International 
jointly with the Paramos and Forests project  
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Project 3. Knowledge generation in relation to sustainability conditions for climate change adaptation measures in the 
high mountain for conservation, recovery, and sustainable use of the paramo and its ecosystem services 
 
This project is framed within the conservation strategy for the consolidation of a sustainable landscape between the Chingaza 
- Sumapaz - Guerrero and Guacheneque paramos designed between 2008 and 2009, which has been implemented through 
several projects that mobilized resources for about USD 33 million for piloting initiatives on high mountain sustainable 
management and the implementation of adaptation measures. Building upon learnings from prior projects, WRI (World 
Resources Institute) and CI conducted a study on why, where, and how to implement integrated green and gray infrastructure 
solutions to optimize the return on investment for the City of Bogota and its water utility. This study will support the water 
management decision-making in the region, demonstrating the financial case for protection, restoration and management of 
paramos, forests, and other natural areas as water infrastructure in the main watersheds of Bogota. Based on this 
information, this initiative led by CI will enable the design, implementation and assessment of financial mechanisms that can 
secure resources for the sustainability and scaling up of adaptation measures in the high mountain.  The project is aimed at 
completing the management roadmap for the four intervention areas of the current GEF Project (San Francisco, Chipata, 
Guandoque, and Chisaca watersheds), generating financial and technical mechanisms for the sustainability of the 
implemented adaptation measures and facilitate the implementation of Law 1930 of 2018 for the effective protection of the 
paramos. 
 

Table No. 5 Executive Summary Project 3 
 

General Objective Defining a financial scheme for the sustainability of adaptation measures in high-
mountain ecosystems in the Sustainable Landscape of Chingaza - Sumapaz - 
Guerrero, favoring the enforcement of the Paramos Act for conservation, 
recovery, and sustainable use  

Location Municipalities of Guatavita and Sesquile, as shown in the figure below  

 
Components 1. Consolidate the community-based eco-hydrological monitoring network for 

adaptation  
2. Create and pilot a model of incentives for adaptation and protection of the 

water resource in the high mountain 
3. Generate sustainability conditions in the processes of redeployment of 

production for adaptation 
4. Implement adaptive management for restoration in the high mountain 
5. Strengthen local capacities for sustainability 

Targets - 100 monitoring points and 135 families engaged in the community-based eco-
hydrological monitoring network for adaptation 

- Design, implementation and validation of the effectiveness of the pilot for the 
environmental investments tariff for conservation 

- 3 hydro-meteorological stations with permanent monitoring 
- 3 outputs of the prototyped adaptation process, standardized in terms of 

quality and with commercialization and marketing chain effectively operating 
- 114 families implementing adaptation measures 
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- 550 ha under restoration with adaptive management (67,500 trees) 
- 214 families engaged and supported in the climate change adaptation processes 

Estimated time 2 years  
Resources by 
source 

IDB COP 3,200,000,000 
CI COP 1,440,000,000 
Donor COP 3,666,000,000 
Total COP 8,306,000,000 

Status Formulated and submitted to IDB for consideration including its observations. Due 
to the pandemic, there were changes in the investment priorities, so it is important 
to stay on the alert for financing opportunities  

 
 
Project 4: Pilot project for the strengthening of Vereda Aqueducts – ASOUNION (Fomeque) and Pilot project for the 
strengthening of Vereda Aqueducts - EL VOLCAN (La Calera) 
 
These two projects focus on water governance as a pilot initiative to afterwards implement a process aimed at strengthening 
the 348 vereda aqueducts of the sustainable landscape between the Chingaza - Sumapaz - Guerrero and Guacheneque 
paramos. Based on a diagnosis and prioritization of vereda aqueducts, two were selected for this region: the ASOUNION 
aqueduct in the municipality of Fomeque, and the EL VOLCAN aqueduct in the municipality of Calera, both in the department 
of Cundinamarca, and both within the influence area of the water supply systems of Tibitoc and Chingaza, which supply 95% 
of the water of Bogota and the region. These aqueducts were prioritized for the formulation of two pilot projects for 
integrated strengthening by rating them according to the following criteria: climate change vulnerability, relevance for water 
supply, % of installed capacity for the supply of water to Bogota and the region, and population served. For the selection of 
both the municipality and the system, a prioritized aspect was the potential for adding value. Water supply for both human 
consumption and agricultural uses was considered.  
 
The ASOUNION aqueduct is fed by the Caquinal Gully, which supplies water to two (2) of the aqueducts with the greatest 
coverage and four (4) irrigation districts. The catchment system of this aqueduct benefits about 37% of the total rural 
population in the municipality of Fomeque, including the populated center La Union, so piloting this strengthening initiative 
contributes to water saving and efficient use, increasing the governance of the system and enhancing water supply in terms 
of quality, quantity, and continuity. It also contributes to the efficient delivery of this service to meet unsatisfied necessities 
in terms of drinking water in one of the main municipalities supplying water to the region. 
 
The EL VOLCAN aqueduct is located in the municipality of La Calera, in a privileged location: La Calera is located in the water 
divide that benefits both the Chingaza and the Tibitoc systems, and it is the municipality with the highest number of vereda 
aqueducts in the paramo corridor, with 60 identified systems that supply water to more than 6,000 rural inhabitants. The EL 
Volcan aqueduct has the largest coverage after the Progresar and Tres Quebradas aqueducts - which stand out for their high 
standards of water supply without external support, even if there is room for improvement. The integrated intervention in 
the El Volcan aqueduct as a pilot strengthening initiative contributes to improving water supply in terms of quality, quantity, 
and continuity, as well as water control and efficient use, increasing the governance in this system. 
 

Table No. 6 Executive summary Project 4a 
 

Title: Pilot project for the strengthening of Vereda Aqueducts - ASOUNION (Fomeque) 
General Objective Mitigate the water shortage risk in terms of quality, quantity and continuity, for the 

communities of Chinia, Hato Viejo, Coacha, Ucuatoque, Rio Negro, Rio Blanco, 
Carrizal, Resguardo, Gramal and the populated center of La Union 

Location Municipalities of Fomeque 
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Veredas served 
by the 

ASOUNION 
aqueduct 
 

Components 1. Optimizing structures and networks, adjusting them to meet current standards 
2. Protecting the source from contaminating agents and preserving the available 

flow 
3. Implementing water saving and efficient use measures 
4. Guaranteeing water quality so that it is safe for human consumption 
5. Strengthening capacities for water governance and governability for the 

members of the management bord of the aqueduct 
Targets - 100% structures and networks with calculation reports and infrastructure 

designs in compliance with the standard 
- Structures and networks adjusted to meet the standard 
- Conduct a study to legalize easements and environmental plot management 

agreements 
- Acquiring parcels of land or signing agreements with landowners to protect 

riparian and other relevant areas  
- Fencing for protection of riparian area 
- Restoring the forests that protect riparian areas in the supply watershed, 

including the head of water 
- Implementing water saving and efficient use plan 
- Building and setting into operation a water treatment plant 
- Identifying and implementing preventive measures in contamination points 

(inspection boxes, tanks, valves) 
- Certifying the plumbing staff in labor competencies for the operation and 

maintenance of the vereda aqueduct systems, treatment plants and basic 
plumbing 

Estimated time 2 years  
Resources by 
source 

To be determined COP 1.596.758.150 

Status Formulated. Pending discussion with key stakeholders to get it financed. 
 

 
Table No. 7 Executive Summary Project 4b 

 
Title: Pilot project for the strengthening of Vereda Aqueducts - EL VOLCAN (La 

Calera) 
General Objective Mitigate the risk of water shortage in terms of quality, quantity and 

continuity, for the communities of Volcan and the users that signed the 
agreements of the Frailejonal, El Rodeo and Jerusalen veredas. 

Location Municipality of La Calera 
 

 

Bocatoma 
Q. Caquinal 
993598 N 
1025118E 
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Location of Veredas served by the EL 
VOLCAN aqueduct 

 
 

Components 1. Building missing structures and optimizing the existing ones, including 
supply, conduit and distribution networks, adjusting them to the 
current standards 

2. Protecting the sources from contaminating agents and preserving the 
available flow 

3. Implementing water saving and efficient use measures 
4. Guaranteeing water quality so that it is safe for human consumption 
5. Strengthening capacities for water governance and governability for 

the members of the management bord of the aqueduct 
Targets - Structures and networks with calculation reports and infrastructure 

designs in compliance with the standard 
- Structures and networks adjusted to meet the standard 
- Develop a study on the plots of land to legalize easements and 

environmental land management agreements 
- Acquire parcels of land or sign agreements with landowners to protect 

riparian and other relevant areas  
- Fencing for protection of riparian area 
- Restore the forests that protect riparian areas in the supply watershed, 

including the head of water 
- Preparing and seeking the approval of the water saving and efficient 

use plan  
- Implementing water saving and efficient use plan 
- Building and setting into operation a water treatment plant 
- Identifying and implementing preventive measures in contamination 

points (inspection boxes, tanks, valves,  
- Certifying the plumbing staff in labor competencies for the operation 

and maintenance of vereda aqueduct systems, treatment plants and 
basic plumbing 

Estimated time 2 years  
Resources by 
source 

To be determined COP 2.001.408.642 

Status Formulated. Pending discussion with key stakeholders to get it financed. 
 
 
 
 
 

 

 

Bocatomas 

Bocatoma 
Q. Simaya 
1013252 N 
1019426 E 

Captación 
Q. Cerro Verde 
1012301 N 
1019268 E 
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Project 5: Restoration and revegetation of high-mountain ecosystems to increase the climate change adaptation capacity 
and water security of the sustainable landscape between the paramos of Chingaza – Sumapaz – Guerrero - Guacheneque 
in the Departments of Cundinamarca, Meta, and Bogota D.C. 
 
 

Table No. 8 Executive Summary Project 5 
 

General Objective The objective of the program is to implement activities aimed at the restoration 
and revegetation of high-mountain ecosystems in 1,800 ha to increase the climate 
change adaptation capacity and water security of the sustainable landscape 
between the paramos of Chingaza – Sumapaz – Guerrero - Guacheneque in the 
Departments of Cundinamarca, Meta, and Bogota D.C. 

Location - 13 municipalities: 10 from the Department of Cundinamarca (Cogua, Tausa, 
Zipaquira, Villapinzon, Sesquile, Guatavita, Ubaque, Choachi, Calera and 
Fomeque), 2 from the Department of Meta (San Juanito and El Calvario) and 
Bogota (locality of Usme) 

- 14 hydrological units (watersheds of the 3rd order) 
 
To facilitate project management and achieve economies of scale, 6 local 
management points were established to enable an integrated and coordinated 
implementation of the project: Guerrero, Bogota Upper Watershed, North of 
Chingaza, Conectividad, Tunjuelo and East, as shown in the Figure below. 
 

 
 

Components The program has the following components and activities: 
 
1.Recovery of disturbed high-mountain areas for conservation purposes.  Under this 
component, the project activities seek to recover covers and natural forests in 
disturbed high-mountain areas. It covers three types of interventions: 

a. Passive natural regeneration. 
b. Active recovery of disturbed areas through modules  
c. Active recovery through enrichment 

 
2.Revegetation for sustainability of production systems: Under this component, 
improvements were made in production systems on the farms of small and medium-
sized landowners by associating crops and grasslands with forest species. It 
contemplates the following investments: 

a. Agroforestry system 
b. Sylvopastoral system 

Targets Estimation of reduced GHGs / CO2 sequestration (in metric tons of CO2 equivalent) 

13 municipalities 
 

10 of 14 prioritized 
hydrological units 

 
6 intervention nuclei 

1. Guerrero 
2. Upper Bogota 

Watershed 
3. North of Chingaza 
4. Connectivity 
5. Tunjuelo 
6. East 
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- Annual: 52,712 tCO2/year 
- Until 2030, inclusive: 359,910 equivalent to tCO2 
- Up to a period of 10 years: 359,910 tCO2 equivalent 
- Up to a period of 7 years: 149,063 tCO2 equivalent 
-        Up to a period of 14 years: 570,758 tCO2 equivalent 

Estimated time 20-year life span  
Resources by 
source 

Approximate estimation COP 5,700,000,000 

Status Formulated. Pending discussion with key stakeholders to get it financed.  
 
 
ACC3- Promoting technology transfer and uptake for adaptation 
 
1. Families that incorporate adaptation measures or climate resilient management practices in their production systems 
(PMR 2.6)  
 
Adaptation activities were implemented as part of Component 2. An important aspect that allowed the successful 
implementation, and thus transfer of technology and uptake for adaptation, were the agreements signed with beneficiaries. 
Box 1 and box 2 describes the types of agreements and the process followed, separated by type of land (e.g., public, or 
private).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Box 1. Background information on the Adaptation agreements for private lands 

To implement the adaptation measures, Adaptation Agreements were signed with each public or private beneficiary. The main purpose of the 
Agreements was to lay down the parties’ commitments and secure the sustainability of measures over time. The Agreements were signed between 
the landowners or their representatives and a representative of the implementing organizations. It was formalized as a written document, gathering 
the adaptation strategy to be implemented, describing the technical characteristics of the adjustments, the parties’ contributions, and commitments 
towards sustainability.  Among the most important provisions there is the technical and administrative management, which must address the technical 
and financial requirements of the project and reflect the scope of the proposed targets and purposes.  
 
This task required technical and social management efforts over several months. The execution of the agreement by the families is, among other 
things, proof of their level of sensibilization, trust, and commitment to the process, which can hardly be achieved in the short term.  This can take 
several months and starts from the stage of diagnosis itself; it implies negotiation and individual agreements with the people who voice their interest 
in implementing transformations and improvements in their livelihoods and production methods. However, it should be noted that even if many 
people are typically contacted, there are also many people who withdraw from the process for different reasons. 
 
Land ownership (ownership status), difficulties within the family or with neighbors, the presence of other entities implementing similar actions, or 
their being reluctant to change their production methods are the most frequent reasons that prevent reaching an agreement. The administration of 
agreements on the part of the institutions does not finish with the execution of the endorsed formal documents, or with the implementation of the 
relevant measures - it implies monitoring and supporting each individual process. 
 

 

 

 

 

 

 

 

Box 2. Background information on the Adaptation agreements for publicly-owned lands 
 
Similar to private lands, adaptation measures for publicly-owned lands rely on the implementation of agreements between institutions and 
beneficiaries - which are the institutions in charge of their administration. In this scenario, it is typical for the organizations leading the implementations 
to enter into agreements with mayor offices, departmental government offices, or other organizations entrusted with guarding the relevant lands.  
Due to the need to secure the sustainability of measures, it is a requisite that the planning articulates with the management instruments that establish 
allowed and planned uses for the lands. Therefore, the agreed actions must contribute to materializing land-use instruments, national and local 
policies, and specific management plans for the lands in question, so it is common practice for them to be framed within agreements or other types 
of instruments enabling cooperation for local development. 
 
It is common for the authorities entrusted with protecting these lands as part of their duties to take interest in managing the lands almost exclusively 
during their office term. But climate change adaptation measures should not be limited by office terms; they need to be sustained beyond the office 
terms of local authorities. Therefore, apart from seeking articulation with local development projects, it is necessary to inform and, if possible, engage 
the community as a guarantor that will follow up on the implemented measures and liaise with future administrations.  
 
As a result of the negotiation process, 82 agreements were signed - 81 with rural landowners and 1 with a representative of the public sector. Of the 
total agreements, 81 directly engaged families in 97 estates, and 1 agreement involved 2 publicly-owned plots of land. Table 9 shows a consolidate of 
the agreements signed by micro-watershed.  
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Table 9. Consolidate of agreements signed for the implementation of climate change adaptation measures. 

 
Microwatershed Vereda Executed 

agreements 
Beneficiary 

families  Plots of land 

Chipata 13 13 15 

  Floresta 2nd sector 10 10 12 

  Santa Ana 3 3 3 

Chisaca 18 21 23 

  Las Margaritas 18 21 23 

Guandoque 1* N/A 2 

  El Salitre 1* N/A 1 

  San Antonio 1* N/A 1 

San Francisco 50 50 59 

  Carbonera Alta 10 11 11 

  El Hato 9 9 9 

  Granadillo 3 3 4 

  Rancheria 9 9 12 

  Uval 19 18 23 

Grand total 82 83 99 

*Agreement executed with the mayor office of Tausa, in Cundinamarca, to implement interventions in two plots of land that belong to the municipality. 
 
 
1.a Adaptation in production systems 
The on-site approach required implementing different strategies aimed at integrating institutional resources and knowledge 
to build new knowledge, and a working method that secured the sustainability of processes.  The intervention model defined 
for the Project contemplates an analysis and management roadmap that translates into the transformation of the livelihoods 
of the rural communities, adopting changes in their behaviors and in the physical environment where they operate.  Figure 
20 summarizes the steps that oriented the work roadmap, which were taken for the implementation of climate change 
adaptation measures by the Project. 

 

 
Figure 20. Methodological roadmap for the implementation of climate change adaptation measures in the GEF High-

Mountain Project. 
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Portfolio of climate change adaptation measures 
The Project proposes the implementation of nature-based solutions as measures to reduce the vulnerability to the effects of 
climate variability and change in water regulation and availability. The measures include actions for conservation and 
restoration of natural ecosystems and agro-ecosystems under sustainable management, which were designed for each of the 
hydrological units based on the identification of the potential impacts of climate change on water regulation and supply.  
 
The analysis of the variables determining especially the adaptive capacity and the sensitivity to climate change facilitated the 
identification of measures capable of improving the response capacity in relation to the potential impacts of climate change. 
Table 10 consolidates the portfolio of climate change adaptation measures and treatments through which it is expected to 
influence the elements that determine climate risk when there is an increase in the dry seasons in the territory, a change in 
the rainfall pattern, soil drying and soil loss, soil erosion and loss of the vegetation cover. Climate change adaptation 
treatments include a number of actions that seek to safeguard ecosystem services related to water supply and climate 
regulation and impact the supply of food and cultural services like social recognition, ownership and permanence, autonomy, 
and collective learning, among other things.  
 

Table 1. Adaptation measures and treatments used and their relationship with climate risk in the high mountain area 
 

Adaptation 
measure Treatments Ecosystem 

service 
Climate change 
vulnerability 

Hydro-
climatic 
hazard 

Climate 
impact Climate risk 

Adaptive 
Territorial 
Ecological 
Structure 
- EETA by its 
Spanish acronym  

Third National 
Communicati
on on Climate 

Change 
Dimension 

 
 
 
 
A. Restoration, 
recovery, and 
ecological 
rehabilitation to 
diminish climate 
impacts in water 
regulation, 
biodiversity, and 
rural production 

A1. Isolation of relevant areas for 
water regulation 
A2. Enrichment of relict native 
vegetation 
A3. Recovery of disturbed areas 
that are relevant for water 
purposes  
A4. Recovery of areas near 
reservoirs 
A5. Multi-functional stripes 
A6. Multistrate living fences 
A7. Farmer gardens 
A8. Control and eradication of 
invasive species 
A9. Artificial perches 
A10. Shelters for mammals 
A11. Fog traps 
A12. Forage banks for wild 
mammals 

 
 
Supply: 

• Water 
 
 
Regulation: 

• Climate 
• Moderation 

of extremes 
• Water 
• Erosion 

prevention 
• Keeping soil 

fertility 

 
 
Susceptibility: 
• Water 

regulation and 
soil health 

• Highly 
disturbed 
ecosystems 

 
 

 Adaptive 
capacity: 

• Inappropriate 
land use 

• Few 
partnerships 
between 
organizations 

 
 

• Decreased 
and/or 
increased 
rainfall 

  
  
• Temperatu

re rise 
  

 
  
• Alteration 

of the mean 
runoff 

  
 
• Loss of soil 

  
• Low water 

regulation 
  
• Changes in 

the water 
flow 

  
• Extreme 

climate 
events and 
periods* 

  
  
•    Increase 

in the dry 
periods in 
the 
territory. 

  
• Change in 

the rainfall 
pattern. 

  
• Soil drying 

and loss. 
  
• Eroded 

soils. 
  
• Loss of 

vegetation 
cover. 

 
 
Nucleus area: 
Ecosystems with the 
highest ecological 
quality. 
 
Buffer areas: 
Natural and semi-
natural ecosystems. 
 
Biological 
Corridor: 
Fragments of forest 
or other ecosystem. 
 
Multiple-use areas: 
landscape mosaics 
create opportunities 
for sustainable use 
of natural resources 

 
 
Water 
resource:  
Use and 
availability 
 
 
Biodiversity: 
Supply and 
regulation 
ecosystem 
service* 

B. Adaptation of 
production 
systems to 
diminish climate 
impact on water 
regulation 

B1. Food production with agro-
ecological approach 
B2. Rescue of Andean crops with 
an agroecological approach 
B3. Sylvopastoral system for the 
recovery of disturbed cattle 
raising areas. 
B4. Agroforestry systems for the 
recovery of disturbed cropping 
areas. 
B5. Production of eggs from 
pasture-raised hens 
B6. Production of apicultural units 
B7. Production of food in 
greenhouses with water 
harvesting. 

Supply: 
• Water 
• Food 

 
Regulation: 

• Climate 
• Moderation 

of extremes 
• Erosion 

prevention 
• Keeping soil 

fertility 
• Biological 

control 
  

Cultural*   
• Social 

recognition 
• Ownership 

and 
permanence 

• Family and 
social 
involvement 
and union 

• Autonomy 
and 

Susceptibility: 
• Water 

regulation and 
soil health 

• Highly 
disturbed 
ecosystems  

  
Adaptive 
capacity: 
• Inappropriate 

land use 
• Few 

partnerships 
between 
organizations  

Decreased 
and/or 
increased 
rainfall 
 
Temperature 
rise 
 
Alteration of 
the mean 
runoff 

• Low water 
regulation 

• Changes in 
the water flow 

• Extreme 
climate 
events and 
periods 

• Loss of soil 
• Decreased 

agricultural 
and cattle 
raising 
production 

  
 

• Increase in 
the dry 
periods in 
the 
territory. 

• Change in 
the rainfall 
pattern. 

• Eroded 
soils. 

• Loss of 
vegetation 
cover 

• Loss of soil  
• Loss of the 

production 
capacity 

  
  

Multiple-use areas: 
landscape mosaics 
create opportunities 
for sustainable use 
of natural resources. 

Water 
resource: Use 
and availability 
 
Food security: 
Food supply 
 
Biodiversity: 
supply and 
regulation 
ecosystem 
service 
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Adaptation 
measure Treatments Ecosystem 

service 
Climate change 
vulnerability 

Hydro-
climatic 
hazard 

Climate 
impact Climate risk 

Adaptive 
Territorial 
Ecological 
Structure 
- EETA by its 
Spanish acronym  

Third National 
Communicati
on on Climate 

Change 
Dimension 

empowerme
nt 

• Collective 
learning 

• Agro-tourism 
C. Efficient use 
of water to 
diminish the 
climate impact 
on the 
production, 
social and 
ecological 
dynamics 

C1. Water harvesting systems in 
reservoirs. 
C2. Sprinkler irrigation systems 
within the plots of land. 
C3. Substitute drinking bowls. 
C4. Septic systems for 
wastewater treatment 
 

Supply: 
• Water 
 
Regulation: 
• Moderation 

of extremes 
• Water cycle 
• Erosion 

prevention 
  

Cultural*   
• Autonomy 

and 
empowerm
ent 

Support* 
Improvement 
of the water 
cycle 

Susceptibility: 
• Water 

regulation and 
soil health 

• Highly 
disturbed 
ecosystems  

  
Adaptive 
capacity: 
• Inappropriate 

land use 
• Few 

partnerships 
between 
organizations  

Decreased 
and/or 
increased 
rainfall 
 
Temperature 
rise 
 
Alteration of 
the mean 
runoff 

• Low water 
regulation 

• Changes in 
the water flow 

• Extreme 
climate 
events and 
periods 

• Loss of soil 
• Decreased 

agricultural 
and cattle 
raising 
production 

  Water 
resource: Use 
and availability 
 
Food security: 
Food supply 
 
Biodiversity: 
supply and 
regulation 
ecosystem 
service 
 

SUPPLEMENTARY MEASURES 
D. Development 
of value and 
marketing 
chains for the 
sustainability of 
adaptation 
measures 

D1. Development of value chains 
D2. Strengthening of marketing 
schemes 

Supply* 
• Food 
• Revenues 
 
 
Cultural*   
• Social 

recognition 
• Ownership 

and 
permanenc
e 

• Family and 
social 
involvemen
t and union 

• Autonomy 
and 
empowerm
ent 

• Collective 
learning 

• Aesthetic 
appreciatio
n and 
inspiration 

• Agro-
tourism 

 

Adaptive 
capacity:  
• Strengthening 

of farmer 
knowledge and 
capacities. 

• Few 
partnerships 
between 
organizations  

Decreased 
and/or 
increased 
rainfall 
 
Temperature 
rise 
 
Alteration of 
the mean 
runoff 

• Low water 
regulation 

• Changes in 
the water flow 

• Extreme 
climate 
events and 
periods 

• Loss of soil 
• Decreased 

agricultural 
and cattle 
raising 
production 

  
 

• Increase in 
the dry 
periods in 
the 
territory. 

• Change in 
the rainfall 
pattern. 

• Eroded 
soils. 

• Loss of 
vegetation 
cover 

• Loss of soil  
• Loss of the 

production 
capacity 

 

It is an important line 
of action to be 
included in the land 
use plans and 
programs 

Water 
resource: Use 
and availability 
 
Food security: 
Food supply 
 

E. Strengthening 
of governance 
for adaptation 

E1. Strengthening of local 
organizations 
E2. Strengthening of capacities 
for adaptation 
E3. Research 
E4. Community-based 
monitoring 
E5. Communication 

       

 

As a complement to table 10, table 11 presented down below summaries the portfolio of climate change adaptation measures 
and treatments with respective objectives. These have the potential to improve the response capacity of local communities 
and ecosystems to the differentiated impacts of climate change, in a particular political, social, economic, and cultural 
context. It enabled building and validating with local stakeholders the adaptation processes for each territory in the high 
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mountain.  EbA stands for Ecosystem-based Adaptation, ENbA stands for Engineering-based Adaptation and C stands for 
complementary measures. 
 

Table 2. Portfolio of climate change adaptation measures and treatments. 
 

Adaptation measures 
Treatments Objective 

Type Name 
EbA  A. Restoration, 

recovery, and 
ecological 
rehabilitation to 
diminish climate 
impacts in water 
regulation, 
biodiversity, and 
rural production 

A1. Isolation of 
relevant areas for 
water regulation  

Promote the passive restoration or conservation of relict 
vegetation (fragments of forest, shrubland, scrubland, 
frailejones, Andean bamboo, grasslands). 

A2. Enrichment of 
relict native 
vegetation 

Recover areas with relict native vegetation through enrichment 
with plant species to improve ecosystem functions, especially 
water regulation. 

A3. Recovery of 
disturbed areas that 
are relevant for 
water purposes 

Generate the necessary conditions to protect the quality and 
supply of water stored in the plots of land. 

A4. Recovery of 
areas near 
reservoirs 

Promote soil recovery, vegetation covers and water dynamics in 
those places where farming and cattle raising is no longer 
feasible due to the advanced stage of deterioration. 

A5. Multistrate 
living fences 

Generate stripes of vegetation species that produce a large 
amount of forage to feed some minor species, reducing the 
pressure over the relict vegetation that contribute to water 
regulation, while favoring landscape connectivity. 

A6. Multi-functional 
stripes 

Generate linear vegetation covers with native species to favor 
landscape connectivity and the supply of ecosystem services and 
goods, including, most notably, climate comfort and soil 
stabilization in the production unit. 

A7. Farm gardens Contribute to climate comfort, landscape aesthetics and 
mitigation of the risk of erosion in the area surrounding the 
houses. 

A8. Control and 
eradication of 
invasive species 

Manage and control the invasion of gorse (Ulex europaeus) to 
restore functional diversity in disturbed ecosystems, 
strengthening the contribution of vegetation to water 
regulation. 

A9. Artificial perches Favor seed dispersal by birds by setting up artificial perches for 
the generation of nuclei of native vegetation in open disturbed 
areas, favoring landscape connectivity. 

A10. Shelters for 
mammals 

Contribute to the formation of nuclei of biodiversity that favor 
ecological connectivity and thus the conservation of relict 
vegetation that support water regulation. 

A11. Fog traps Capture horizontal rain in areas that lack shrubs and trees to 
increase soil moisture, especially in the dry seasons, in order to 
improve water regulation in the areas to be restored. 

A12. Forage banks 
for wild mammals 

Increase the supply of food resources for guinea pigs (Cavia 
porcellus) through the implementation of a forage bank with 
Lupinus spp. in specific places in the areas under ecological 
restoration in order to prevent these mammals from accessing 
the planted areas and thus guarantee the increased survival of 
the planted species. 
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Adaptation measures 
Treatments Objective 

Type Name 
EbA B. Adaptation of 

production systems 
to diminish climate 
impact on water 
regulation 

B1. Food production 
with agro-ecological 
approach 

Contribute to the food security and autonomy of families in the 
high mountain by strengthening open-air food production 
systems within an integrated concept of sustainable farm, 
through rescue activities. 

B2. Establishing 
Andean polyculture 
production systems 
with an 
agroecological 
approach. 

Favor agricultural biodiversity. Foster the development of hybrid 
crops with a greater tolerance to extreme changes in 
temperature, humidity. 

B3. Sylvopastoral 
system for the 
recovery of 
disturbed cattle 
raising areas. 

Reach a balance between soil, plants, animals, and biodiversity 
in cattle raising production systems, increasing the resilience to 
the impacts of climate. 

B4. Agroforestry 
systems for the 
recovery of 
disturbed cropping 
areas.  

Improve the balance between soil and plants within potato 
monoculture areas or grassland. The aim is to establish multiple 
combinations between forest and fruit species and seeds in the 
production unit, which should be valuable to farmers.  

B5. Pasture-raised 
egg laying hens 
production systems 
with water 
harvesting.  

Strengthen poultry production systems with products that meet 
the food, social, and environmental needs already existing in the 
territory. 

B6. Apicultural 
production systems. 

Establish apicultural production systems as part of the food 
production system and as an alternative to diversify the 
productive activities, to generate income and strengthen 
ecological restoration processes.  

  B7. Production of 
food in greenhouses 
with water 
harvesting (startup 
module) 

Contribute to strengthening food security for high-mountain 
families by producing food in greenhouses and harvesting 
rainwater.  

ENbA C. Efficient use of 
water to diminish 
the climate impact 
on the production, 
social and ecological 
dynamics 

C1. Reservoir for 
rainwater storage 

Maintain water supply for production-related needs during the 
dry seasons. Enable a more efficient use of water in response to 
the expected changes in temperature and rainfall seasons. 

C2. Sprinkler 
irrigation systems 
within the plots of 
land. 

Maintain production processes during intense climate events 
like droughts, having anti-frost protection and minimizing 
superficial water sources use pressures. 

C3. Substitute 
drinking bowls for 
cattle 

Implement water use efficiency measures for cattle drinking 
bowls. Diminish the pressure on natural sources to avoid 
contamination and improve ecological restoration and 
protection processes in water springs, wetlands, and riparian 
and water regulation areas. 

C4. Septic systems 
for domestic 
wastewater 
treatment 

Improve water quality and increase water availability through 
the construction of septic systems that enable diminishing the 
disposal of untreated domestic wastewater from rural houses. 
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Adaptation measures 
Treatments Objective 

Type Name 
C D. Development of 

value and 
marketing chains 
for the 
sustainability of 
adaptation 
measures 

D1. Identification of 
value chains 

Identifying productive processes to develop new value-added 
products with that offer differentiating attributes.  

D2. Strengthening of 
commercialization 
processes 

Developing commercialization strategies for the differentiated 
and functional products and foods generated from the 
sustainable production systems that make an effort to include 
processes for adaptation to climate variability and change.  

 
 
Prioritization of areas at the farm level and beneficiaries for the implementation of adaptation measures 
Based on the results of the climate risk analysis conducted to assess the condition of micro-watersheds of water sources of 
the fifth order, the ones with high and very high vulnerability are selected. Once a fifth order watershed has been selected 
for implementation of adaptation measures, it is necessary to recognize the territorial context of the intervention area. 
Therefore, information was gathered from municipal and regional institutions and was used as an input for the analysis, 
enabling a smaller-scale approach to the most relevant areas in terms of water regulation within the micro watershed. 
 
Resilience analysis for the production units - San Francisco, Chipata and Chisaca River watersheds. 
The analysis of resilience at the farm level helps understand the environmental, social, cultural and economic conditions of a 
production unit from the perspective of climate change scenarios. The IPCC (2014) definition of ecosystem resilience has been 
considered in the analysis of the capacity of ecosystems and communities to address the disturbing effects of climate change 
in such a way that they can respond and/or reorganize preserving their wellbeing, identity and social organization, as well as 
the adaptation, learning and transformation capacity. Resilience is therefore one of the concepts that define the probability 
of recovering from the effects of climate change and it is thus a characteristic that determines the probability of adaptation.  
 
Following the IPCC guidelines, the methodology used by the project proposes an integrated analysis of the production units 
that provides a global view of its conditions. To achieve this, 13 indicators grouped in three components were used to assess 
the environmental, sociocultural and economic situation in each of the families and their estates. Through this analysis it is 
possible to identify what elements characterizing the natural medium - family - community relation need to be strengthened 
in order to reduce vulnerability and increase adaptive capacity.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure  1. Components and indicators contemplated in the resilience analysis for the production units in the San Francisco, 

Chipata and Chisaca River watersheds. 
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Participatory planning of farms with an ecosystem-based adaptation approach 
The characterization analyses clearly pointed at the need to work on measures aimed at protecting the water sources, seeking 
to make a contribution in terms of diversity and structure to restore its supply and quality. Also measures contributing to soil 
preservation as an element that supports fertility and water regulation.  In addition, strategic actions were identified, 
including the strengthening of the social organization and the generation of opportunities for young people to find 
alternatives to build their own life projects linked to their production units. 
 
Another important finding was the need to adopt production models that support food security, based on agroecology 
principles and production techniques that reduce the dependence on external supplies and improve the quality and diversity 
of food. Finally, it evidenced the need to implement mechanisms to create and seize added value in the products of this area, 
seeking business models and marketing channels that increase the families’ incomes and improve the labor supply conditions.  
 
The farm planning was addressed as a participatory exercise that sought to respond to issues related to their productive 
activity based on a joint analysis between professionals and farmers on the characteristics of the natural, social, productive 
and technical environment, according to the expectations, knowledge, and needs of the farmers, which enabled proposing 
and formulating action plans at the farm level with a short and medium-term perspective, considering that their 
implementation would enable a reconversion to make the farms sustainable. 
 
Once this project phase was completed, the desired dynamics of the agroecosystem is visualized in a matrix where the main 
relations are optimized. A network combining conservation nodes or nuclei zones with buffer zones, corridors, ecological 
barriers, housing areas, agricultural and cattle ranching areas, and ecological restoration areas. This tool guided the 
interventions roadmap.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 22. Farm planning with a climate change approach. 
 
 
Figure 23 illustrates a process for planning adaptation measures based on the resilience analysis, on the needs of the 
productive unit, and on the life-plan formulated by a family. 
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Figure 23. Example of design of adaptation measures for production units in sustainable production territories. 
Results of the participatory farm planning for adaptation. 

 
 
As a result of the planning process for the 99 pre-selected farms, 4 categories of climate change adaptation measures were 
used, which include a total of 25 treatments, as shown on Table 11 Portfolio of climate change adaptation measures and 
treatments. Two of the measures including 17 treatments are recognized as Ecosystem-based Adaptation (EbA), 1 measure 
and 4 treatments are recognized as Engineering-based Adaptation (ENbA), and 1 measure with 2 treatments as 
Complementary measures C.  
 
Table 12 consolidates the share of the selected treatments in the planning process of each production unit for three of the 
prioritized micro-watersheds where works were done with families that engage in productive activities. 
 

Table 12. Climate change adaptation treatments used in the prioritized micro watersheds where productive activities are 
carried out. 

Treatm
ent 
Code  

Treatment  San 
Francisco Chipata Chisaca 

Measure A. Restoration, recovery, and ecological rehabilitation to diminish climate impacts in 
water regulation, biodiversity and rural production. - Type: EbA 
A1 Isolation of relevant areas for water regulation X X X 
A2 Enrichment of relict native vegetation X X X 
A3 Recovery of areas near reservoirs X X X 

A4 
Recovery of disturbed areas that are relevant for 
water purposes X X  

A5 Multi-functional stripes X   
A6 Multistrate living fences X X X 
A7 Farm gardens X   
A8 Control and eradication of invasive species    
A9 Artificial perches    
A10 Shelters for mammals    
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Treatm
ent 
Code  

Treatment  San 
Francisco Chipata Chisaca 

A11 Fog traps    
A12 Forage banks for wild mammals    
Measure B. Adaptation of production systems to diminish climate impact in water regulation -  
Type: EbA 
B1 Food production with agro-ecological approach X X  

B2 
Recovery of Andean crops with an agroecological 
approach. X X  

B3 
Sylvopastoral system for the recovery of disturbed 
cattle raising areas. X X  

B4 
Agroforestry systems for the recovery of disturbed 
cropping areas.  X X  

B5 
Pasture-raised egg laying hens production systems 
with water harvesting.  X X  

B6 Apicultural production systems. X X  

B7 
Production of food in greenhouses with water 
harvesting (startup module) X X  

Measure C. Efficient use of water to diminish climate impact on the production, social and 
ecological dynamics - Type: ENbA 
C1 Articulation of reservoirs for rainwater storage X X  

C2 
Sprinkler irrigation systems within the plots of 
land. X   

C3 Substitute drinking bowls for cattle X X X 

C4 
Septic systems for domestic wastewater 
treatment X   

Measure D. Development of value and marketing chains for the sustainability of adaptation 
measures - Type C 
D1 Identification of value chains X X  
D2 Strengthening of commercialization processes X X  

 
 
Result of adaptation measures in production systems to diminish climate impact in water regulation 
The treatments presented per adaptation measure include a number of actions seeking to safeguard ecosystem services 
especially related to water supply and regulation while impacting other ecosystem services like food supply, income 
generation, cultural services like social recognition, ownership and permanence, autonomy and collective learning, and 
supporting services like forest recovery, biological connectivity, maintaining genetic diversity, among others. 
 
Treatments for adaptation measures in production systems fall under category B and were implemented in the micro 
watersheds of the San Francisco and Chipata rivers, as they belong to Scenario 2 of areas within the EETA (multiple use). In 
the municipal land use planning instruments, they are classified as agricultural and cattle ranching areas or sustainable 
production areas, as they are landscape mosaics hosting the largest portion of the farmer rural population and the main 
economic activities are potato production systems and dairy farming. Adaptation measures are focused on achieving greater 
synchronicity among social organizations, production models, and the supporting ecosystems. It seeks to build the idea that 
these elements are a whole, and it works to build sustainability for that whole. 
 
As a result of the adaptation model implemented, based on the results of the resilience analysis and the farm planning 
process, each farm has a specific production mosaic and there are multiple mosaics, adjusted to the peculiarities of each 
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family. Therefore, there are farms that implement two production processes and others that implement up to six production 
systems. See Figure 24 for a consolidated example.   
 
As a result of this, each farm changed its land use, reorganizing the areas allocated to the different production systems. 
Conventional potato and milk areas diminished and were replaced with sylvopastoral cattle ranching areas including 
infrastructure for small reservoirs, restoration areas, areas with infrastructure for the apicultural production modules, 
modules for production of pasture-raised egg laying hens with water harvesting, and modules for food production with agro-
ecological approach.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  2.  Example of Production Mosaic Vereda Granadillo, San Francisco Micro watershed. 
 
As consolidated results, there is a total of 63 implemented farms - the San Francisco River micro watershed with 50 farms, 
and the Chipata River micro watershed with 13 farms, with farmer families in private lands, who own the land.  Table 13 
shows a detail of results by micro watershed and vereda. 
 
Table No. 13 Results of adaptation measures in production systems consolidated by micro watershed, municipality and 
vereda. 

Micro 
watershed 

Municipality Vereda Beneficiary 
families  

Farms 

Chipata  13 15 
  Guasca Floresta 2nd sector 10 12 
  Guasca Santa Ana 3 3 
San Francisco  50 59 
  Guatavita Carbonera Alta 11 11 
  Sesquile El Hato 9 9 
  Sesquile Granadillo 3 4 
  Sesquile Rancheria 8 12 
  Sesquile Uval 19 23 
Grand total  63 74 
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Results of adaptation measures in production systems by treatment and micro watershed 
Based on the approach developed for the production systems, the implementation was done considering the production unit, 
whether the unit is formed by one or several farms. Table 14 shows the consolidated results of the adaptation measures 
implemented in production systems by treatment.  
 

Table 14. Results of adaptation measures in production systems by treatment and micro watershed. 
 

Code Adaptation measures in production systems to 
diminish climate impact on water regulation 

San Francisco 
River micro 
watershed 

Chipata River 
micro 
watershed 

Total 

B1 Food production with agroecological approach 
(Open-air vegetable gardens) 

20 8 28 

B2 Rescue of Andean crops with an agroecological 
approach 

17 2 19 

B3 Sylvopastoral system for the recovery of disturbed 
cattle raising areas. 

54.95 10.5 65.45 

B4 Agroforestry systems for the recovery of disturbed 
cropping areas. 

1 1 2 

B5 Production of eggs from pasture-raised hens. 35 5 40 
B6 Production of apicultural units. 8 4 12 
B7 Production of food in greenhouses with water 

harvesting. 
32 11 43 

 
 
Results of adaptation measures in production systems by micro watershed, beneficiary, and treatment. Production mosaics 
implemented. 
In the selected micro watersheds, the family income depends on the potato and milk production systems established by the 
families based on their experience and capacity, working under stable climate conditions. When this system is exposed to 
climate hazards, especially droughts and frosts, great losses in production may occur. It may even result in a complete loss of 
potato crops in cases of severe weather events, if there is no water storage infrastructure for irrigation, and in volatile market 
conditions.  Likewise, for cattle raising systems, drought and frost events are the greatest climate hazard, as it diminishes the 
supply of forage, which affects milk production, increases costs due to the need to buy food supplements to maintain the 
cattle herd, generating very low production averages between 3 to 4 months a year (December to March), negatively affecting 
the minimum cash flow a family requires to survive and the final profitability of the operation.  
 
As regards the results of the productive mosaics, the greatest change occurred in the cattle ranching systems. This was the 
most requested production system among the beneficiary families, followed by the food production systems using 
greenhouses, and free-range hen production.  
 
Due to the timeframes involved in the on-site execution, support was provided for a longer period in the San Francisco River 
watershed, which enabled consolidating the production models. As a result of this, 8% of beneficiaries set up 6 production 
systems, 16% set up 5 production systems, 20% set up 3 production systems, 39% set up 2 production systems, and 17% set 
up 1 production system.  
 
With the infrastructure established and the good productive practices jointly developed by the technical experts and the 
beneficiary families, there is food available year-round from the agroecology model, proteins are obtained from the hens and 
apicultural modules, and there are larger volumes of milk, eggs to sell on the market, and apicultural products, which are 
obtained during the dry months, when the other production systems show lower indicators. As a result of this, cash flows are 
more stable over the year, even in changing climate conditions. 
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Analysis of the results of the productive mosaics.  
When taking a closer look at the productive mosaics, the land-use planning, and the resulting production models, it is key to 
visualize the new areas that are now under restoration, recovery, and ecological rehabilitation processes in combination with 
production systems that implement sustainable practices. Prior to the execution of the Project, all of those new areas hosted 
conventional potato and milk production systems and lacked any kind of restoration or recovery process. For example, in the 
San Francisco River micro watershed, the areas with potato production systems have been reduced by half, and 17% of the 
intervention area has been allocated for ecological restoration. However, the greatest impact is seen on the conventional 
milk production areas, where 50% of the systems shifted to sustainable cattle ranching under sylvopastoral models.  
 

Table No. 15 Changes in land use based on the Project Implementation Model for the San Francisco micro watershed. 
  

San Francisco River micro watershed 
 Year 2018 Year 2020-2021 
 Conventional 

System 
% share Productive 

Mosaics  
% share 

Total Area (ha) 215.7 100% 215.7 100% 
Conventional potato (ha) 29 12% 18.9 6% 
Conventional milk (ha) 152.7 74% 80 33% 
Sylvopastoral models (ha) 0 0% 55 36% 
Ecological Restoration 
(New areas) (ha) 

0 0% 39.6 17% 

 
In the Chipata River micro watershed, a 24% of the intervention area has been allocated for ecological restoration processes, 
and 17% of the areas with conventional milk production systems shifted to sustainable cattle ranching systems under 
sylvopastoral models.  
 

Table No. 16 Changes in land use based on the Project Implementation Model for the Chipata micro watershed. 
  

Chipata River micro watershed 
 Year 2018 Year 2020-2021 
 Conventional 

System  
% share Productive 

Mosaics  
% share 

Total Area (ha) 62 100% 62 100% 
Potato (ha) 0 0% 0 0% 
Conventional milk (ha) 34.7 56% 19.5 31% 
Sylvopastoral models (ha) 0% 

 
10.5 17% 

Ecological Restoration 
(New areas) (ha) 

0% 
 

14.9 24% 

 
With the model and process developed by the Project, areas for restoration, recovery and ecological rehabilitation can be 
gained from areas previously used for farming and cattle ranching, by improving production indicators and diminishing the 
uncertainty in the production processes, enabling medium and long-term planning for the production unit. 
 
 
Result of the actions aimed at an efficient use of water to diminish climate impact on the production, social and ecological 
dynamics 
The efficient use of water, as the central element in the implementation of climate change adaptation measures, sought to 
secure the protection and availability of the water resource for the beneficiary families’ farming and cattle ranching activities, 
considering that there can be variability in the rate and period of precipitations, which can affect the availability of water for 
farming and cattle ranching activities, for the ecosystems and for all the people living in the micro watersheds, resulting in 
serious conflicts related to the access to the water resource. 
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The design and implementation of climate change adaptation measures that diminish the demand stress on the water 
resource in these micro watersheds and prevent the improper use of water due to a lack of care, poor irrigation practices and 
leaks in the tubing systems. This set of measures seeks to diminish the demand on surface water sources and find storage 
options for use in seasons when there are quantity and quality deficits. Table 17 shows the consolidated results of these 
measures.  
 
Table No. 17 Consolidated results of adaptation measures for the efficient use of water, by treatment and micro watershed 
 

Code Adaptation measures for the efficient use of water to 
diminish climate impact on the production, social and 
ecological dynamics 

San Francisco 
River micro 
watershed 

Chipata 
River 
micro 
watershed 

C1 Water harvesting systems in reservoirs. Building of 
Type-I (62 m3) and Type II (118 m3) reservoirs 

32 7 

C2 Water harvesting systems in reservoirs. Maintenance 
of existing Type-I (62 m3) and Type II (118 m3) 
reservoirs 

9 1 

C3 Sprinkler irrigation systems within the plots of land. 26 5 
C4 Substitute drinking bowls for cattle (provided by 

beneficiaries) 
47 9 

C5 Septic systems for wastewater treatment 12 2 
  
 
 
Results of the actions aimed at the development of commercialization and value chains as a supplementary measure for the 
sustainability of the adaptation measures. 
 
Actions for the development of value chains 
Improving the revenues and profitability of the adaptation models is necessary to secure sustainability over time and generate 
enthusiasm among farmers. These supplementary measures taken as part of the model sought to identify production 
processes to develop new value-added products that offer differentiating attributes targeted at specific markets where they 
can be sold at a fairer price that recognizes the quality of food items coming from sustainable and resilient production 
systems, to improve the financials of the production unit and diminish the vulnerability of the peasant families’ livelihoods to 
the effects of climate change.  
 
It was necessary to conduct a diagnosis and assess the production systems that are implementing adaptation measures to 
address climate variability and change, which implement good practices in their production processes and a sustainable 
management of environmental services and resources.  Developing and evaluating food prototypes with farmers, using the 
raw materials they produce and the equipment available in the area. Developing sensory evaluations, packaging and labeling 
prototypes, evaluating composition and quality, standardizing the production process for products to be marketed as 
differentiated and functional products. 
 
 
 
 
 
 
 
 
 

Figure  3. Preparation of product prototypes and sensory evaluation. Functional dairy products, honey, and pollen 
preserves. March 30, 2019. 
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A participatory process was carried out to identify innovative farmers willing to develop new processes, who implement good 
practices and are generating climate variability adaptation processes, and, if possible, who are members of formal 
organizations or organizations in the process of being formed. Based on a specific market research study, surveys and 
participatory processes involving farmers, potential market segments and consumption trends are identified with a view to 
developing enriched food items that, due to their features, can reach consumers that appreciate quality, the use of recyclable 
packaging, and the consumption of products coming from environmentally sensitive production systems, and who are 
empathetic with farmers living in geographic areas that deliver environmental services that are relevant to the region. 
 
The Project worked in the San Francisco River micro watershed in three production lines: functional dairy products, 
differentiated eggs, and apicultural by-products, seeking to increase consumption of these products in a specific market 
cluster and by the farmer family itself. Activities were conducted with farmer groups to generate ideas about product 
prototypes based on the available raw materials; preliminary flavor and packaging tests were done, and the products were 
compared to external brands already on the market. Once the products with best acceptance were defined, several marketing 
activities were piloted to test acceptance in terms of price and organoleptic variables, along with sensory evaluations to test 
flavor, color, smell, texture, aspect, packaging, and labeling.  By creating value chains, the Project developed 3 prototype 
products: 
 

Table No. 18 Results of commercialization and value chains. 
 

 
 
 
 
 
 
 
 
Functional dairy products 
Lots for sensory evaluation were developed for diet yoghurt enriched with bee honey and blueberries, in glass jars of 200 g 
and 1 liter. Activities to teach how to prepare, pack and label non-diary yoghurt were carried out jointly with the Association 
of Entrepreneurial Women of Guatavita (AMEG, by its Spanish acronym) because they have a dairy processing plant located 
in this micro watershed and some of its members are beneficiaries of the Project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  26. Functional dairy products prototype. 
 
Differentiated eggs 
To evaluate some essential aspects of the differentiated eggs prototype, a marketing pilot test was conducted, and the 
concepts of free-range hens and antibiotic-free eggs were developed. Test lots of cardboard boxes of 12 eggs were prepared, 

Code Adaptation measures, development of commercialization and 
value chains for the sustainability of adaptation measures  

San Francisco 
River micro 
watershed 

D1 Development of value chains 3 

D2 Strengthening of commercialization schemes 3 



Page 55 of 69 
 

which involved tasks like egg cleaning, packing in the carton box, and label assembly. This process was carried out jointly with 
the Association of Women of Sesquile (AMUSES, by its Spanish acronym), as many of its members belong to the Project 
beneficiary families.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27. Presentation prototype of differentiated eggs. 
 
 
Apicultural products 
 A formula was designed for a honey and pollen mix (a sort of jelly) to be eaten plain or mixed into juices, milk, or milkshakes. 
The standard formula contains 200 g of fresh pollen (just as collected from the hive) per kilogram of honey. It is worth 
mentioning that the use of fresh pollen is a differentiating element as it enables greater assimilation of nutrients and 
diminishes or conceals the bitter or astringent flavors typically found in pollen. The pollen from Sesquile largely comes from 
plants like wild radish (Raphanus raphanistrum), common dandelion (Taraxacum officinale), red clover (Trifolium pratense) 
and white clover (Trifolium repens), that add a very pleasant flavor and color, low bitterness, sweetness, and vanilla notes.  
Afterwards, the product packaging, brand design, logotype and label were selected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 28. Honey and bee pollen jelly prototype 
 
 
2.Restored/revegetated areas with a gender-focused approach in high-mountain ecosystem areas that are 
strategic for water regulation (PMR 2.1 – 2.2) 
 
2.a Protocols for restoration of strategic areas agreed with landowners/authorities (Indicator PMR 2.1) 
 
An ecological restoration protocol was prepared and agreed with 50 landowners for sustainable production in production 
units located in the San Francisco River micro watershed. An ecological restoration protocol was prepared and agreed with 
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13 landowners for sustainable production in production units located in the Chipata River micro watershed. An ecological 
restoration protocol was agreed with the municipality of Tausa for water regulation and supply in two strategic publicly -
owned plots located in the Guandoque River micro watershed. An ecological restoration protocol was agreed and prepared 
with 18 landowners for water regulation and supply in strategic privately-owned plots located in the Chisaca River micro 
watershed. 
 
2.b Strategic areas in high-mountain ecosystems under restoration (ha in publicly or privately-held land) (PMR 2.2 – OI 
2.1.3) 
 
This intervention was implemented in the four prioritized micro watersheds, where a total of 605.29 hectares were 
consolidated, including ecological restoration, recovery, and rehabilitation to mitigate climate impacts on water regulation, 
biodiversity and rural production (A), adaptation of production systems to mitigate climate impact on water regulation (B), 
efficient use of water to mitigate climate impact on the production, social and ecological dynamics, and development of 
marketing and value chains for the sustainability of adaptation measures (C). This indicator shows the specific results for 
privately and publicly-owned lands where restoration processes were implemented, covering 251,91 ha. 
 
Hectares under ecological restoration and rehabilitation 
This intervention covered 102 hectares in the Guandoque River micro watershed and 149.91 hectares in the Chisaca River 
micro watershed. Table 19 shows consolidated results by treatment and micro watershed, and Figure 29 shows the location 
of the relevant plots of land. 
  

Table 3. Areas under ecological restoration in the prioritized micro-watersheds. 
 

Treatment 
Code  

Treatment Chisaca Guandoque Grand 
total 

ASP Interior areas with sustainable 
production 

2.49 
 

2.49 

A2 Enrichment of relict native 
vegetation 

146.47 102.00 248.47 

A3 Recovery of areas near reservoirs 0.06 
 

0.06 
A6 Multistrate living fences 0.88 

 
0.88 

Total - 149.91 102.00 251.9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 29. Plots with interventions in the prioritized micro watersheds. Left: Chisaca, right: Guandoque 
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It is expected that once the processes in the micro watersheds get consolidated, the intervention with treatments like 
isolation of relevant areas for water regulation and enrichment of relict native vegetation will contribute to the rehabilitation 
of about 293.3 ha of high-mountain forest and paramo, which will contribute to the consolidation of the nodes of the main 
ecological structure. Figures 38 and 39 show images of relict native vegetation enrichment using the nucleation technique.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  4.   Aerial image of ecological restoration activities in lands located in the Guandoque River micro watershed, 
municipality of Tausa. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 31. Enrichment of relict native vegetation in the Guandoque River micro watershed, municipality of Tausa. 
 
 
Similarly, Figure 32 shows the intervention with treatments like recovery of degraded areas and isolation for protection of 
areas that are relevant for water regulation.  
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Figure 32. Ecological restoration activities. Left: Enrichment of relict native vegetation (Guandoque River), Right: Isolation of 
areas that are relevant for water regulation (Chisaca River). 

 
 
Results by number of vegetation individuals reintroduced 
Due to the significant contribution of vegetation, although influencing the mindsets of landowners has been a complex task, 
incorporating native vegetation into the production processes has been one of the most significant challenges faced by the 
Project, but one which yielded among the most satisfactory results. As mentioned throughout this document, vegetation and 
good land conditions make a critical contribution to water regulation and, in general, to the conditioning of the 
agroecosystems microclimate, which results in the sustainability of the production models, as well as the families’ adaptive 
capacity. 
  
As part of the ecological restoration processes implemented in the micro watersheds that contributed to the fulfillment of 
this indicator (Guandoque and Chisaca), 57,600 vegetation individuals were planted in the context of the three treatments 
used as part of the adaptation measures. It should be noted that the treatment involving enrichment of relict native 
vegetation (A2) enabled the largest return of vegetation to the selected plots of land (89.64%), followed by multistrate living 
fences (A6) (5.91%). Table 20 details the individuals planted by treatment in each of the selected micro watersheds with the 
ecological restoration indicator strategy.  
 

Table No. 20 Number of plant individuals planted by adaptation treatment in the prioritized micro watersheds. 
 

Code Measure Chisaca Guandoque Grand 
total 

A2 Enrichment of relict native vegetation     11,535             
40,100  

    51,635  

A3 Recovery of areas near reservoirs           60         60  
A6 Multistrate living fences      3,405        3,405  
A12 Forage banks for wild mammals  2,500 2,500 
Grand 
total 

     15,000     42,600      57,600  

 
 
Results by plant species used in flower designs 
Bearing in mind that diversity increases the resilience of agroecosystems, the effort made in selecting plant species that 
contribute to both structural and functional diversity is worth noting. The 57,600 plants used in both micro watersheds 
hosting ecological restoration adaptation measures belong to 43 species from 26 botanical families. 
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Result of the isolation of areas under ecological restoration 
Among the actions that are commonly implemented in cases where the socioeconomic dynamics involves the movement of 
cattle or agricultural machinery, is the creation of physical barriers that prevent both animals and machinery operators from 
accessing areas where vegetation, land and water recovery processes are being implemented. 
 
Therefore, setting up barriers to isolate areas is one of the actions that, due to its impact, does not usually require 
supplementary actions and embodies an ecological restoration treatment by itself. Due to cattle raising being a common 
productive activity in the Project’s prioritized areas, setting up isolation barriers was one of the actions concentrating more 
resources, whether because it embodied a treatment by itself, or because it worked as a supplementary strategy for other 
treatments involving planting vegetation material. The environmental planning of sites defined the need to set up around 
16.6 km of fences in the Chisaca micro watershed. In Guandoque, this was not necessary because the prioritized areas are 
not disturbed by cattle ranching because they comprise publicly-owned lands acquired for the delivery of ecosystem services 
related to water regulation and supply. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 33. Isolation barriers in the Chisaca River micro watershed, locality of Usme, in Bogota. 
 
 
Ecological restoration supplementary treatments 
As part of the ecological restoration performed as a climate change adaptation measure, in addition to treatments related to 
the reintroduction of vegetation species, a number of treatments were implemented to rehabilitate the habitat for animals 
and control invasive species. These treatments seek to revitalize the ecosystem functions that depend on wildlife, like 
pollination, seed dispersal, and the predator-prey relations, as well as reduce the limiting effect of invasive species on native 
vegetation development. 
 
The wildlife restoration process focused on wildlife in general but was oriented towards the vertebrates group, without an 
emphasis on any particular specie, because from an ecological point of view it is necessary to help restore the common or 
generalist biota, because the specimens of these species are frequently more tolerant to the loss or transformation of their 
habitat and the human presence, so they play an important role in the early stages of the ecosystem recovery process as 
pioneer species that may help improve the habitat for more specialized, sensitive, endemic or somewhat threatened species.  
 
The treatments that supplemented revegetation were concentrated in the Guandoque River micro watershed, in the sites of 
Peñitas and Laguna Verde, owned by the municipality of Tausa, in scenario number 1, covering the areas under protection, 
where the allowed activities focused on ecological restoration seeking on re-naturalization.  
 
Control and eradication of invasive species  
To enable recolonization by native species, it is necessary to remove invasive species from the areas under restoration. Such 
species include pastures that have colonized these areas as a result of neglected farmlands. Due to most of the invasive 
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species being highly competitive, multiple actions are required, including removal by hand, creating competition with other 
species, and shadow treatments to achieve effective control (Vargas et al. 2012). 
 
 
 
 
 
 
 
 
 
 
 
To this end, gorse biomass was removed by hand in 400 m2 in Peñitas, and 500 m2 in Laguna Verde, for a total of 900 m2. 
Regeneration control was performed 4 times during the Project lifetime. Said manual process involved the following steps:         
                                                                                                                          
Removal of biomass. Step 1: A cut is performed with a machete 20 to 30 cm above the root collar base of broom specimens. 
Step 2: The biomass is separated from the woody part. Flowers, fruit, and seeds are separated from the woody part of the 
plant. Step 3: Stump removal. Roots and stumps are removed from the gorse using pikes and hoes. Step 4: Disposal of biomass. 
A hole was dug next to the invasion spot, where the biomass was buried along with flowers, fruit, and seeds. In addition, 
woody biomass was set apart for wilting and drying. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 34. Control and eradication of invasive species. Upper left: Ulex europaeus scrub prior to the intervention. Upper right: 
manual cutting. Bottom: maintenance of eradication tasks. 
 
 
Once the activities concluded, an inspection was made and a reduction in the appearance of new sprouts was observed in 
about 95% of the area.  
 
Artificial perches 
Birds are an important component of high-mountain ecosystems and are essential to the dispersal of a large proportion of 
plants, as they transport seeds to places where they can sprout, thus maintaining vegetation diversity. The dispersal of forest 
seeds within pastures is typically very low, especially in pastures covering large extensions of land and surrounded by 
landscapes composed of highly disturbed ecosystems or lacking remnant trees that may attract dispersing animals.  
 
Given that it is difficult for birds to perch in areas that are far from forest patches, many authors have proposed setting up 
artificial perches as a mechanism that may stimulate the arrival of birds that disperse seeds in open areas and thus enrich the 

Box 3. Control and eradication of invasive species.  
Ulex europaeus invasion spots for example, were eliminated through removal by hand (pulling) or using simple tools 
(trimming, cutting, digging, or pulling), as other eradication methods like prescribed burning, use of herbicides, and 
biological controllers, pose a risk to the environment because they are not specific for the relevant species, or are 
prohibited by the environmental authority. Likewise, Rios (2005) and Vargas et al. (2009) point out that this method is 
very specific for the invasive species and quite effective for controlling small infestations, since it minimizes the damage 
to other plants, animals and the soil, and specimens can be removed from the root. This method also diminishes the 
amount of regrowth and seed production, which makes the eradication of the species more effective.  
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seed bank in the soil. Perches are wood structures with different designs that resemble trees, which are strategically placed 
in areas without vegetation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  5. Birds standing on perches set up in the Guandoque River micro watershed, municipality of Tausa. 
 
The perches can also be used by bats, which disperse large numbers of seeds from areas adjacent to the ones to be restored, 
which may save the effort of producing seedlings in greenhouses and then planting them. In addition, this can attract 
predatory birds like paramo eagles, which hunt and temporarily drive away guinea pigs - a species that has been identified as 
a potential risk to plantations due to their being present in large numbers and their trend to eat the species that are planted 
as part of ecological restoration processes. This treatment seeks to favor landscape connectivity, contributing to the 
conservation of native vegetation nuclei in disturbed open areas. 
 
Shelters for animals 
Shelters are a supplementary treatment for ecological restoration. They are built to favor animal recovery and regulation 
dynamics, also to help build biodiversity nuclei that may enrich relict vegetation, reestablish ecological connectivity and, 
therefore, water regulation. In the Guandoque River micro watershed, 30 animal shelters were built from material found in 
the area - 15 shelters in Peñitas and 15 in Laguna Verde. 
 
The shelters are structures that compensate for the absence of natural shelters in disturbed areas mainly as a result of the 
transformation of the habitat. They are pilings of scrub or wood decomposed by microorganisms and insects, which attract 
animals along with all of their ecological functions. Over time, the piles of organic matter decompose completely, forming 
layers of humus and restoring the soil biota (Reis et al. 2010). 

Figure  6.  Wildlife shelters 
installed in the Guandoque 
River micro watershed, 
municipality of Tausa, in 
the Peñitas and Laguna 
Verde sites. 
 
The shelters were built 
from wood scraps available 
in the area. The wood 
scraps were arranged in a 
conic shape, leaving a void 
in the center to 
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accommodate small mammals or herps that live in this area. Wood scraps were placed inside the structure and the exterior 
was covered with pine tree leaves, wood scraps, and grass stems to camouflage them. 
 
 
Fog traps 
This treatment is supplementary to ecological restoration as a climate change adaptation measure because it helps improve 
soil moisture in extreme climate conditions, which will contribute to the good performance of the plantations established in 
the restoration areas, and to the return of animals due to finding more comfortable conditions. The project set up 72 fog 
traps in the Guandoque micro watershed, 36 in Peñitas, and 36 in Laguna Verde. In mid-2020, maintenance works were 
performed in 36 of the fog traps built in the second half of 2019. 
 
Fog water harvesting technology, also known as fog traps, is a simple and sustainable technology to get fresh water with a 
high potential for self-construction (Klem et al., 2012; Pascual et al., 2014). It is a mesh structure set up at a certain height to 
trap water particles present in the fog. The water drops trapped in the mesh accumulate and drain down by gravity into the 
canals of the water collection system, and this is how this available water resource is utilized (Klem et al., 2012; Pascual et 
al., 2014, Jarimi et al. 2020). 
 
Fog traps are typically set up perpendicular to the direction of the prevailing wind currents to catch as much horizontal rain 
as possible. They may also be installed forming a perimeter barrier that protects developing vegetation, regulating extreme 
climate changes while catching air moist which then falls down onto the floor.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure  7. Set up of fog traps: a. Fixing of glass fiber to the line. b. Stapling of glass fiber to posts. c. Overview of the fog trap 

in Las Peñitas, Guandoque River micro watershed, municipality of Tausa. 
 
The Project adapted the typical setup of fog traps in a straight line and built circular traps around some of the vegetation 
nuclei planted in these plots. This has two purposes: catching and disposing of horizontal rain down onto the ground, but also 
protecting vegetation and animals against frost and high solar irradiation in low-rainfall seasons.  
 
Forage banks for wild animals 
The guinea pig is a rodent mammal native to Colombia, Ecuador, Peru and Bolivia in the Andes (Aviles et al., 2014). They are 
a strongly limiting biotic factor for the survival of seedlings in ecological restoration processes, as the uncontrolled increase 
in their numbers is a barrier to the establishment of most other species, and it is also one of the most critical problems to 
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address when sowing, since herbivores attacks may result in the loss of large numbers of plants (Vergas, 2008). In the study 
conducted by Vargas (2008), it was found that the increased populations of guinea pigs in these high-mountain ecosystems 
is mainly due to three factors: (1) the elimination of agricultural and cattle ranching activities, (2) the change in the vegetation 
cover from closed to open vegetation mostly comprising herbs, and (3) a decline in the populations of their natural predators 
(fox and eagle) as a result of deforestation, habitat loss and hunting. This loss of animal species in deforested areas is called 
defaunation and is a common phenomenon in transformed landscapes. Consequently, forage banks, which are areas planted 
with forage species like lupin or chocho (Lupinus spp.) within the plots of land that host interventions, constitute a source of 
food for guinea pigs throughout the year, while the planted native species grow. Such forage banks are implemented in 
strategical areas to attract guinea pigs so that that they do not go to the plantations to feed from them.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 38. Forage bank of Lupinus Sp. planted in Las Peñitas. 
 
To create foraging areas for guinea pigs and protect other species against extreme climate conditions, while seeking to 
improve soil conditions through their nitrogen fixing capacity, different areas of the plots hosting interventions were planted 
with 2,500 plants of Lupin (Lupinus sp), a species characterized by its rusticity and high capacity to withstand frosts and low 
humidity seasons. One thousand six hundred plants were planted in 5 areas in Las Peñitas, and 900 plants in 4 areas in Laguna 
Verde. 
 
 
 
 
 
 
 
Supply of portable germinators to local communities  
A strategy involving providing germinators to the local communities was implemented to promote the propagation of native 
species across the territory, seeking to favor the supply of vegetation material from the ecological restoration processes to 
be carried out in the future, ensuring that the vegetation material used includes a genetic diversity base that increases the 
probability of success of the strategies to recover land covers and biodiversity. The germinators are designed to facilitate field 
activities - they are even movable - in order to support initiatives developed at different times and in different places. The 
germinators are 1.20m w x 3m l x 20cm h, they are made of 4mm angle iron, and are supported by 1 m high legs that can be 
assembled/disassembled. Wood structure for the bases of the seedbed. Elevated supports in U shape made of iron rods with 
nozzle lining.  
 

Box 4. Lupins (Lupinus sp). It is a species characterized by its great rusticity and stand out from the other native species 
not only because animals feed from them and they can withstand frosts, but also because they create protective and 
nutrient disposal conditions that facilitate the development of other species that are less tolerant to the environmental 
conditions prevailing in the high mountain area.  
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Figure 39. Base structure of portable germinators. 
 
Four greenhouse style portable germinators were provided to the communities. One was given to the school of the San 
Antonio Vereda, another one to the headquarters of the Community Action Board of the Llano Grande Vereda, one to the 
Salitre Vereda, and the other to the Parambo Bajo Vereda. Three visits were made to these local organizations to provide 
technical assistance and advice on plant propagation.  
 
  
 
 
 
 
 
 
 
 
 

Figure 40. Setting up of portable germinators. Left: San Antonio School, Right: Llano Grande Vereda. 
 
 
2.c Rehabilitated lands in critical areas for water supply, including gender-focused approach in publicly or privately-held 
lands (PMR 2.2 – IP 2.1.4) 
 
With support from the local organization Association of Women of Sesquile (AMUSES, by its Spanish acronym), ecological 
restoration treatments were implemented in 279.23 hectares within 50 plots of land in the municipalities of Sesquile and 
Guatavita, in the San Francisco watershed. This intervention sought to isolate areas that are relevant for water regulation, 
recover areas around reservoirs, enriching relict native vegetation, setting up multistrate living fences, and panting multi-
functional stripes.  
 
In addition, to secure the sustainability of the ecological restoration measures, maintenance works were done in the 36 plots 
of land where interventions were made in 2019, which are located in the La Carbonera, El Uval, and Granadillo Veredas, in 
the San Francisco River micro watershed.  
 
With support from the Association of Ecological Farmers of Guasca (AGREGUA, by its Spanish acronym), in the Chipata River 
micro watershed, ecological rehabilitation actions were agreed upon for 74.15 hectares distributed across the productive 
units of 13 beneficiary families.  Progress was made in establishing the necessary fences to protect against cattle access the 
areas where native vegetation would be planted as part of the ecological restoration treatments in the 13 productive units 
that are part of the Project.  
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The implementation of ecological restoration treatments required installing 45.49 kilometers of fences and planting 37,114 
native plant individuals.  
 
Hectares under ecological restoration and rehabilitation 
In the San Francisco micro watershed, interventions were made in 279,23 hectares, and in the Chipata micro watershed, in 
74,15 hectares. Table 26 shows consolidated results by treatment and by watershed.  
 

Table No. 21 Areas under ecological restoration in the prioritized micro watersheds. 
 

Code 
Treatment 

Treatment San 
Francisco 

Chipata Grand 
total 

APS Interior areas with sustainable 
production 

181.88 48.27 230.15 

A1 Isolation of relevant areas for water 
regulation 

7.96 
 

7.96 

A2 Enrichment of relict native vegetation 23.77 13.13 36.9 
A3 Recovery of areas near reservoirs 1.89 0.18 2.07 
A4 Recovery of disturbed areas that are 

relevant for water purposes 
4.27 

 
4.27 

A5 Multi-functional stripes 0.06 
 

0.06 
A6 Multistrate living fences 3.05 1.05 4.1 
A7 Farm gardens 0.05 

 
0.05 

B2 Recovery of Andean crops with an 
agroecological approach  

0.08 0.00 0.08 

B3 Sylvopastoral system for the recovery 
of disturbed cattle raising areas. 

55.31 11.11 66.42 

B4 Agroforestry systems for the recovery 
of disturbed cropping areas.  

0.21 0.25 0.46 

C1 Articulation of reservoirs for rainwater 
storage 

0.71 0.16 0.87 
  

279.23 74.15 353.38 
 
The location of the plots of land with interventions is detailed by micro watershed in the maps of Figure 41. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  8. Land plots with interventions in the prioritized micro-watersheds: left: San Francisco, right: Chipata 
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As regards ecological rehabilitation actions, it should be noted that the treatment covering the largest area is the 
sylvopastoral system for the recovery of disturbed cattle raising areas (B3). 

 
Figure 42. Aerial images of ecological rehabilitation activities and redeployment of production in a plot of land located in 

the San Francisco River micro watershed, municipality of Sesquile. 
 
This intervention, including treatments like the recovery of areas around reservoirs, recovery of disturbed areas that are 
relevant for water purposes, and agroforestry systems for the recovery of disturbed cropping areas, enabled establishing 
about 6.86 ha of areas classified as buffering zones within the network that makes up the main ecological structure of the 
selected micro watersheds.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 43. Ecological rehabilitation activities: Top: Sylvopastoral systems (San Francisco River), bottom left: Multi-functional 
stripes, right: Enrichment of relict native vegetation (San Francisco River) 
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Figure  9. Ecological restoration activities: Left: Multistrate living fences, right: Enrichment of relict native vegetation (San 
Francisco River) 

 
 
Results by number of plant individuals reintroduced 
Due to the significant contribution of vegetation, although influencing the mindsets of landowners has been a complex task, 
incorporating native vegetation into the production processes has been one of the most significant challenges faced by the 
Project, but has also yielded among the most satisfactory results. As mentioned throughout this document, vegetation and 
good land conservation conditions make a critical contribution to water regulation and, in general, to the conditioning of the 
agroecosystems microclimate, which results in the sustainability of the production models, as well as the families’ adaptive 
capacity.  
 
As part of the ecological rehabilitation processes, along with the redeployment of production processes implemented in the 
prioritized plots of land, 37,114 plant individuals were planted in the context of the eight treatments used as part of the 
adaptation measures.  
 

Table No. 22 Number of vegetation individuals planted by adaptation treatment in the prioritized micro watersheds. 
 

Code Measure Chipata San 
Francisco 

Grand 
total 

A2 Enrichment of relict native vegetation      3,807      13,486      17,293  
A3 Recovery of areas near reservoirs         167       1,163       1,330  
A4 Recovery of disturbed areas that are 

relevant for water purposes 
       3,075       3,075  

A5 Multi-functional stripes        1,241  1,241  
A6 Multistrate living fences      3,097       7,063      10,160  
A7 Farm gardens           199          199  
B3 Sylvopastoral system for the recovery 

of disturbed cattle raising areas. 
        728       2,887       3,615  

B4 Agroforestry systems for the recovery 
of disturbed cropping areas.  

        201            201  

Grand 
total 

 
     8,000      29,114      37,114  
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Results by vegetation species used in flower designs 
Bearing in mind that diversity increases the resilience of agroecosystems, the effort made in selecting vegetation species that 
contribute to both structural and functional diversity is worth noting. The 37,114 plants used in both micro watersheds 
hosting adaptation measures related to ecological rehabilitation belong to 74 species from 45 botanical families. Fifty eight 
native species were used, with most of them being common relict vegetation in this area, except for some that are 
characteristic of these places but which are now hardly found. In addition, 16 exotic species that are commonly found in the 
gardens of the houses located in the San Francisco River watershed were used to supplement the farmer garden treatments, 
providing water regulation beneficiaries with a landscape beautification component.    
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 45. Left: Plantation of multistrate living fences (Chipata River). Right: Sylvopastoral system (Chipata River). 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 46.  Left: Enrichment of relict plants (Chipata River), right: Farmer gardens. 
 
 
Result of the isolation of areas under ecological rehabilitation 
The sustainability of treatments mainly depends on the level of sensibilization, and commitment achieved among the families, 
but this should be supported by supplementary strategies. Among the actions that are commonly implemented in cases 
where the socioeconomic dynamics involves the movement of cattle or agricultural machinery, is the creation of physical 
barriers that prevent both animals and machinery operators from accessing areas where vegetation, land and water recovery 
processes are being implemented. 
 
Therefore, installing barriers to isolate areas is one of the actions that, due to its impact, does not usually require 
supplementary actions and embodies an ecological rehabilitation or restoration treatment by itself. Due to cattle raising being 
a common productive activity in the Project’s prioritized areas, setting up isolation barriers was one of the actions 
concentrating more resources, whether because it embodied a treatment by itself, or because it worked as a supplementary 
strategy for other treatments involving planting vegetation material.  
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The environmental planning of sites defined the need to set up: 35.4 km of fences in the San Francisco River micro watershed, 
and 10 km of fences in the Chipata River micro watershed, as shown on Table 23. 
 
 

Table No. 23 Set up of isolation fences in the prioritized micro watersheds. 
 
 
 
 

Code Ecological restoration treatment Chipata San 
Francisco 

Total 
(meters) 

A1 Isolation of relevant areas for water regulation   2,044 2,044 
A2 Enrichment of relict native vegetation 3,179 13,405 16,584 
A3 Recovery of areas near reservoirs 253 1,066 1,319 
A4 Recovery of disturbed areas that are relevant for water 

purposes 
 886 886 

A6 Multistrate living fences 5,001 14,935 19,936 
B3 Sylvopastoral system for the recovery of disturbed 

cattle raising areas. 
1,548 3,147 4,695 

B4 Agroforestry systems for the recovery of disturbed 
cropping areas.  

27 
 

27 

Total  
 

10,008 35,483 45,491 
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