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Summary of the workshop 

The workshop’s objective was to work with climate change experts from Colombia in a 

participatory way to review a list of indicators related to climate change adaptation from 

different country experiences. This workshop is part of the process for the development 

and creation of a national monitoring system as a means for providing reliable 

information for monitoring and evaluation of climate change adaptation in different 

regions and cities. The process was prompted by a request from the Government of 

Colombia to the Climate Technology Centre and Network (CTCN) and its 

implementation is supported by the Tropical Agricultural Research and Higher 

Education Center (CATIE) and a partnership between UNEP, the Denmark Ministry of 

Foreign Affairs and the Technical University of Denmark (UNEP DTU Partnership). 

Presentations given by the Director of the Department of Climate Change from the 

Ministry of Environment and Sustainable Development, Dr. Rodrigo Suarez Brown, and 

the Executive Director for the Climate Technology Centre and Network (CTCN), Dr. 

Jukka Uoukainen, presented to the workshop participants on the context of the project 

and its importance to the country. Workshop organizers then introduced the project and 

the objectives for the workshop, and then three presentations were given that 

summarized the experiences around designing monitoring systems for climate change 

adaptation in different contexts. The presentations are available through links that can 

be found in the workshop agenda (Annex 1). 

 

 



The working group sessions took up most of the day. At least 45 representatives from 

governmental organizations (central government and local governments), research 

organizations and cooperation projects participated in these working groups (see list of 

participants in Annex 2). 

The framework previously agreed upon to develop a national system of indicators for 

adaptation to climate change follows the structure proposed by the IPCC’s Fifth 

Assessment Report for the evaluation of climate change risks, which takes into account 

the following elements: i) adaptability, ii) exposure and hazards, iii) sensitivity, and iv) 

risks and impacts. The rationale for the choice of this framework is that this system can 

serve as a reference for the Third National Communication of Colombia (which is 

currently under development) as well as future communications. 

 

 

Results 

The workshop results are the assessment of the indicators identified in the national 

analysis, the suggestion of new indicators and feedback from the first phase of the 

project. The general opinion was that many of the indicators that came from the review 

of experiences in the country were too specific for the national system, but that 

nevertheless, they helped identify the types of indicators that will be needed. 

In the working group sessions, participants reviewed the indicators used in fourteen 

different instances in Colombia, in relation to the objectives of each of the dimensions 

of the risks of climate change. In the first part of the day, groups validated the coverage 

of the dimensions of the existing indicators and identified overlaps among indicators as 

well as data gaps. During the second part of the day, an analysis of the set of 

indicators for each dimension was performed to propose new indicators or to modify 

existing ones in a logical structure. The results from each working group follow. 

  



Group 1. Hazards and 

Exposure (facilitated by 

Javier Blanco) 

 

 

 

 

Source of original 

illustration: IPCC 2013 

 

A. Indicators derived from national experiences. The hazards reveal climate trends 

- such as an increased average temperature or changing rainfall patterns - and their 

direct physical effects - such as increased droughts. Exposure indicators express the 

presence of people, means of production, infrastructure and other resources in places 

that could be affected by the hazards. This is where the indicators from the review of 

national experiences is focused: 

Table 1. Main indicators of exposure from national experiences 

1. Exposure to floods and susceptibility to 

landslides, soil degradation and fires 

2. Vulnerability of human settlements 

3. Vulnerability of infrastructure and 

projects for the use of soil and subsoil  

4. Contribution of the productive system to 

the municipal GDP 

5. Cultivated area (per crop) 

6. Number of people affected 

7. % of people in flood areas 

8. Housing infrastructure located in flood-

threat area 

9. % of industrial and commercial 

establishments in areas affected by 

precipitation 

10. % of tourist beaches affected 

11. % of housing on erodible land 

12.  Incidence of vector-borne diseases  

13. Changes of habitat and potential loss of 

biodiversity 

 

B. Evaluation and proposal for a new set of indicators. The group carried out these 

steps: 

 Identification of the climate change processes that are most relevant to Colombia 

and the associated climate hazards that impact different human and natural 

systems. Some hazards, such as droughts, are generated by more than one 

variable (temperature and precipitation); in addition, climate variables themselves 

also generate impacts such as variation in precipitation which then impact 

agricultural productivity. 

 Classification of the exposure indicators based on the hazard it addresses. 

 Identification of hazards that did not have any indicator of exposure and 

development of indicators to cover these gaps 

 Improved definition of indicators following the same type of formulation: (system 

component) located in the areas where the climate hazard grows or changes due to 

the effects of climate change. 

The results of the process can be seen in the chart on the following page. 



Table 1. Climate change processes that are most relevant in Colombia, climate hazards and indicators of associated impacts 

Processes Climate hazards  Proposed impact indicators 

Increase in 
temperature (air 
and sea surface) 

heat waves  13 

1. Area (ha) exposed to floods, landslides, soil degradation and fires 

2. Exposure of human settlements to floods, landslides and fires 

3. Exposure of infrastructure and use of soil and subsoil projects to floods, landslides and fires 

6. Number of people affected by floods 

7. Percentage of population in floodable areas 

8. Housing infrastructure located in areas under hazard of flooding 

9. Percentage of industry and commercial establishments in areas affected by floods 

10. Percentage of tourist beaches affected 

11. Percentage of housing in erodible land 

13. Area (ha) of agricultural systems located in zones of lost agro-climatic suitability. The zone 
of loss is evaluated by the difference between the current agro-climatic suitability and that of a 
climate change scenario. 

14. Changing habitat and potential loss of biodiversity 

15. Population (number of people) that live in a watershed where water scarcity due to climate 
change is already present or could present itself  

16. Population (number of people) that live off aquifers where salinity due to climate change is 
already present or could increase  

17. Area of crops / livestock in areas historically affected by extreme climate events 

18. Population located in areas historically affected by extreme climate events 

19. Infrastructure located in areas historically affected by extreme climate events 

20. Population of species historically located in areas affected by extreme climate events 

fires 1 / 2 / 3 

desertification 1 / 2 

precipitation changes 13 / 14 

drought 13 / 14 

temperature increase 13 / 14 

Precipitation 
changes 

mainland flooding  
1 / 2 / 3 / 6 / 7 / 8 
/ 9 

water shortages 15 

Increase in sea 
level 

landslides / mass 
movements and soil 
loss 

1 / 2 / 3 / 11 

coastal flooding  
1 / 2 / 3 / 6 / 7 / 8 
/ 9 

coastal erosion 10 / 11  

saline intrusion 16 

Increase in 
extreme climate 
events 

frosts 

17 / 18 / 19 / 20 

ENSO (Niño and Niña) 

gales 

storms 

sea swells 

hurricanes 

 



The group argued that the same indicator could be constructed for different scenarios: 

indicator 15 for example. The population in areas with a water deficit: such a deficit 

could be evaluated in the dry season (multi-annually) or during the ENOS years. 

The group proposed that the hazard indicators be improved by experts. By their nature, 

they have a more general formulation than those of exposition. 

Table 2. Examples of hazard indicators  

 Change in average temperature or precipitation (includes the La Niña phenomenon) 

 Frequency and intensity of extreme weather events in an area 

 Flooded area in the study region over a period of time 

 Water shortage level of intensity in one area and over a period of time 

 Occurrence and location of landslides on a slope 

 Area and location of fires in a given time period 

 

Groups 2 and 3. 

Vulnerability: sensitivity 

and adaptive capacity 

(facilitated by Vicky 

Guerrero and Andrea 

Zapata (sensitivity) and 

Diana Hernández (adaptive 

capacity) 

 

Source of original 

illustration: IPCC 2013 

 

SENSITIVITY INDICATORS 

A. Indicators derived from national experiences. The vulnerability of a system 

is the result of its sensitivity and adaptive capacity. Sensitivity indicators reveal 

the characteristics of a system that determine their response to climate change 

processes. This is where the indicators from the review of national experiences 

is focused: 

Table 3. Principal sensitivity indicators derived from national experiences 

1. Coverage of the ecosystem 

2. Water quality and integrity of 

hydrographic processes 

3. Conservation area which favors 

ecosystem connectivity in the pilot 

program area 

4. Vulnerability based on demographic 

conditions 

5. Vulnerability due to socio-economic 

conditions 

6. Agricultural climatic suitability (current, 

2030, 2050) 

7. Index of socio-economic vulnerability 

8. Stratification of homes in areas under flood 

hazard 

9. Coverage of sewage system to evacuate 

flood waters after extreme events; and 

avoiding proliferation of dengue vectors. 

10. Pipeline coverage to avoid the use of 

water storage systems associated with the 

proliferation of dengue vectors, and to 

save time and resources used by 

households to rely on other water supply 

sources 

11. Redundancy - The existence of alternate 

routes 

12. Road investment - Value of the 

construction / maintenance 

 



B. Evaluation and proposal for a new set of indicators. The group defined two 

dimensions of sensitivity and reviewed the principal proposed indicators. Almost all of 

the indicators were reframed or disaggregated into new indicators.  

Table 4. Risk indicators proposed by the working group  

ECOLOGICAL ENVIRONMENTAL 

DIMENSION  

1. Ecosystem coverage (the difference – 

in two time periods – of the area 

covered by natural vegetation in the 

ecosystem being studied) 

2. Ecological Integrity 

3. Key freshwater ecosystems for water 

supply 

4. Amount of water available (average 

annual rainfall per unit area) 

5. Water regulation (relationship between 

the availability of water in the dry 

season and the quantity of available 

water) 

6. Water quality (relationship between 

water production impacted by human 

activities and quantity of available 

water) 

SOCIO-ECONOMIC DIMENSION 

7. Sensitivity around socio-economic 

conditions (proportion of the 

population below the municipal 

poverty index, disaggregated by 

municipality) 

8. Diversity of livelihoods (principal 

productive structure: tourism, 

services, industry and agriculture) 

9. Health status (to be defined; 

includes mortality, morbidity and 

historical disease record) 

10. Hydric stress due to demand 

(relationship between water 

availability and presumed demand 

based on population, industry and 

agriculture) 

11. Hydric stress due to reduction in 

water quality 

12. Risk index for water quality (human 

consumption, Ministry of Health) 

 

ADAPTIVE CAPACITY INDICATORS 

A. Indicators derived from national experiences. Adaptive capacity indicators reveal 

a system’s capacity to adjust to potential hazards, to take advantage of positive 

consequences or to deal with the consequences. The indicators from the review of 

national experiences focus mainly on public investment to improve the conditions of the 

population and the environment: 

Table 5. Main indicators of adaptive capacity derived from national experiences  

1. Public investment (budget allocated to health, education, infrastructure, basic repairs, 

housing and disaster prevention) 

2. Environmental investment (departmental budget for environmental sustainability and risk 

prevention) 

3. Implementation of the budget 

4. Investment in risk management (annual municipal investment in disaster risk management 

per 1,000 inhabitants) 

5. Annual variation in incidence of dengue 

 

B. Evaluation and proposal for a new set of indicators. The group took into account 

four dimensions to structure the set of indicators for adaptive capacity. The results can 

be seen in the chart on the next page. 

 



Table 6. Adaptive capacity indicators proposed by the working group 

Dimension Indicators 

1 Political institutional 1. Risk management funds / ACC 

2. Research budget 

3. Budget for capacity strengthening 

4. Climate risk insurance 

5. CC plan implementation advance 

2 Social 6. Education and awareness 

7. Social participation / association 

8. Early warning access  

9. Multi-dimensional poverty index /UBN 

10. GINI land, land concentration 

11. Vulnerability and hazard knowledge 

3 Bio-physical 12. Principal ecological structure 

13. Supply vs. demand of quality ecosystem services  

4 Economical - 
productive 

14. Returns over time for agriculture, livestock, hydroelectric, 
transportation 

15. Land use conflict 

16. Crop diversity / area 

 

Group 4. RISK: Impacts 

and consequences of 

climate change (facilitated 

by Camila Rodríguez and 

Maritza Florián) 

 

 

 

Source of original 

illustration: IPCC 2013 

 

A. Indicators derived from national experiences. The impacts reveal what is to be 

measured in terms of reduced or increased consequences or climate damage. 

Therefore, many of the indicators from the review of national experiences address 

economic losses in different sectors.  

Table 7. Principal risk indicators derived from national experiences 

1. Affected ecological patrimony 

2. Agricultural yield 

3. Landed fish cargo 

4. Potential forest production 

5. Meat and milk production 

6. Availability of the primary road network 

 

B. Evaluation and proposal for a new set of indicators. The group suggested this 

set of indicators to have a representative sample of impacts attributed to losses and 

consequences: 

  



Table 8. Risk indicators proposed by the working group 

1. Ecological patrimony (ecosystem 

services): reduction of biodiversity 

(number of species per unit area, 

reducing the area of the ecosystems), 

reduction of ecosystem services (mainly 

water quantity and quality, flow regulation 

of bodies of water)  

2. Increased costs for generation of energy 

($ / kw-h) due to changes in the inputs 

that affect hydroelectric production 

3. Decreased performance (Ton / ha / year) 

of agriculture, livestock, aquaculture 

and forest products. 

4. Monetary losses due to damages and 

investment in repairs to road, river, port, 

rail, and oil/gas pipeline infrastructure. 

5. Monetary losses due to damage to 

human settlements (housing and urban 

infrastructure) Cost of financial risk: 

financial security, insurance and fund 

value  

6. Extra costs to health care due to the 

occurrence of extreme events 

7. Additional costs to guarantee food 

security (mainly food and water) in the 

face of extreme events 

8. Displacement and migration 

9. Vulnerable groups: gender, ethnic 

groups, the elderly, children 

10. Monetary losses in the tourism sector 

due to events associated with climate 

change 

11. Ex post monitoring extreme events 

12. Costs of maladaptation (ie Jarillon -

Chía) 

 

C. Feedback on the design and final selection of the indicators 

 The inclusion of indicators related to ecosystem services in addition to water 

services will depend on the scale of analysis 

 The discussion related to the energy sector was the most fruitful, thanks to the 

participation of two people from the Mining and Energy Planning Unit (UPME). 

As for the cost of power generation, the suggestion was made to use the 

amount of thermal energy generated in a period of time as a proxy for the ability 

to generate hydroelectric power. This is a viable indicator in the Colombian 

case. The UMPE reports contain this information. 

 The group also proposed as an indicator of impact and consequences of 

climate change, increasing greenhouse gas emissions and other air pollutants 

for power generation (Ton/kw-h), to the extent that the diversification of the 

energy matrix can take two forms which would obey policies and different 

development approaches: heat sources or sources of non-conventional 

renewable energy.1 

 In regards to the impacts on infrastructure, the losses should be considered – 

not only material losses and investments in repairs, but also losses to freight 

and passenger transport:  

o roads: include data from the National Roads Institute (INVIAS) and the 

National Infrastructure Agency (ANI) about travelers, transported cargo and 

tolls that are no longer collected. 

o river: transported cargo 

o port and railway: transported cargo (information from port operators is the 

most difficult to come by) 

o ducts: oil or gas that can no longer be transported and damages due to 

mudslides 

 Although the group did not get a chance to define the variables for financial risk 

indicators, they did point out the need to deepen this aspect because this type 

of insurance is not very common to use in Colombia. 

                                                
1
 This indicator corresponds to means of mitigation.  



 It was not possible to delve deeper into a discussion on definitions of indicators 

related to displacement and migration, impacts on vulnerable groups, 

monitoring of extreme events ex post2, and the costs of maladaptation. 

 The collected information should include the Study of Economic Impacts of 

Climate Change (EIECC) in Colombia. 

 It is necessary to take into account direct and residual impacts. 

 

Next steps 

The workshop results show a positive step forward in defining a set of indicators (which 

come out to a total of 60). However, this reading also shows that there are some 

overlaps among certain dimensions. The next step for the CTCN support team will be 

to link the international and regional experiences with the workshop results, filling in 

any gaps that may remain and eliminating overlaps or duplications. 

Special care will be taken to ensure that the system of indicators does not become a 

"wish list" that is difficult to implement. Rather, it will be important to take into account 

the key issues to be assessed, the scale of analysis, the information users, and the 

available resources. For example, there are indicators for which there is little or no 

international experience, such as measuring or estimating the impact of climate change 

on ecosystem services. In this sense, it is a positive sign that there is a degree of 

consensus among the working groups to use ecosystem coverage and the provision 

and regulation of water as a starting point. Another aspect to consider in regards to the 

feasibility of implementing the system, is that it proposes to cover the whole country 

without focusing on a productive sector in particular. This, despite the fact that there 

are probably biases towards certain sectors where there is more experience (for 

example, the agricultural sector) and others that are underrepresented (such as the 

coastal marine sector). The national review showed that existing national indicators 

refer mainly to the topic of vulnerability. In this regard, it will be important to determine 

the need to incorporate adaptation indicators that take into account the progress of the 

goals of the National Plan for Adaptation to Climate Change. 

                                                
2
 To consider whether it itself is an impact or a monitoring mechanism. 



In summary, it will be important to find indicators that have an ensured supply of 

information and that will contribute to the analysis of the situation and the adaptation 

trends as well as to the processes of future decision-making. A good example is the 

monitoring system of the existing national policy in the National Planning Department. It 

includes more than a thousand indicators (mostly formulated as products), which can 

be used by different types of users to assess the government's efforts around different 

development goals. 

These are steps that will take place between June and December, 2015, with a second 

workshop being held in July of this year. 

 

  



Annex 1. Agenda of the First Workshop for the Construction of the 

National System of Indicators for Adaptation to Climate Change 
 

Date: 22 April, 8:00 am to 5:00 pm 

Place: Hotel Viaggio, Transversal 4 no 43-95, Bogotá, D.C. 

7:30 am - Registration of workshop participants. 

8.00 am – Welcome, Dr. Rodrigo Suarez Castaño, Director of Climate Change for the 

Ministry of the Environment and Sustainable Development (MADS) and Dr. Jukka 

Uosukainen, Executive Director for CTCN (recorded). 

8:30 am – Presentation on the project and on workshop objectives, Bastiaan Louman, Leader 

of the Climate Change and Watershed Program (CATIE) and Camila Rodríguez, 

Management of Climate Change (MADS). 

8:40 am – Presentations on adaptation indicator systems 

 Best practices in the design and implementation of national adaptation monitoring 

systems, Dr. Anne Olhoff, UNEP DTU Partnership 

 Implementation of a battery of indicators for climate change in the Environmental 

Observatory of Bogota, Manuel Cortés, Convenio Secretaría Distrital de Ambiente de 

Bogotá y ONU-Habitat 

 Diagnostic of national adaptation indicators used in Colombia, Javier Blanco, 

consultant. 

9:45 am – Synthesis and work proposal, Bastiaan Louman and Claudia Bouroncle (CATIE) 

10:10 am – Refreshment 

10:30 am – Review of proposed indicators in four working groups so as to incorporate new 

indicators.  

12:00 m – Plenary session to present the proposals  

12:30 pm – Lunch 

2:00 pm – Review of proposed indicators in working groups, applying criteria for their 

prioritization (working in groups and individual surveys). 

4:00 pm – Refreshment 

4:30 pm - Plenary session to present the proposals 

 

  

https://www.dropbox.com/s/6u36tenukxg243a/01%20presentacion%20proyecto.pptx?dl=0
https://www.dropbox.com/s/4yby00hq2nia22h/02%20Good%20Practice%20M%26E%20Olhoff.pptx?dl=0
https://www.dropbox.com/s/4yby00hq2nia22h/02%20Good%20Practice%20M%26E%20Olhoff.pptx?dl=0
https://www.dropbox.com/s/uk76d3dn0yxov7q/03%20ONUHabitat%2022Abril.pptx?dl=0
https://www.dropbox.com/s/uk76d3dn0yxov7q/03%20ONUHabitat%2022Abril.pptx?dl=0
https://www.dropbox.com/s/bkvis3xzqi9c8iu/04%20Diagnostico%20Indicadores%20JB%20Taller.pptx?dl=0
https://www.dropbox.com/s/ik8vu1q4tqeofor/05%20CTCN%20taller%201%20definiciones%20marco%20conceptual.pdf?dl=0


Annex 2. List of participants. 
 

Name Organization 

1. Manuel Amaya District Secretariat of the Environment, Bogota (SDA) 

2. Ángela Andrade Conservation International (CI) 

3. Nelson Betancourt SDA – Environmental Observatory of Bogota (OAB) 

4. Javier Blanco consultant 

5. Marcela Bonilla Mining and Energy Planning Unit (UPME) 

6. Claudia Bouroncle Centro Agronómico Tropical de Investigación y Enseñanza 

(CATIE) 

7. Magda C. Buitrago Ministry of Transportation 

8. Ángela Cárdenas National Institute of Roads (INVIAS) 

9. Isabel Cárdenas Ministry of Agriculture and Rural Development (MADR) 

10. Andrés Carmona CUC - OTA 

11. Luis G. Castro Humboldt Institute 

12. Manuel Cortés SDA and UN-Habitat Convention 

13. María Patricia Cuervo Institute of Hydrology, Meteorology and Environmental Studies 

(IDEAM) 

14. Maritza Florián Ministry of the Environment and Sustainable Development 

(MADS) 

15. Oscar Galvis Program for Resilient Development and Carbon Decrease (LCRD) 

/ USAID/USFS 

16. Mariana García UN - Habitat 

17. Vanessa García UN - Habitat 

18. Juanita González The Nature Conservancy (TNC) 

19. Vidal Guerrero IDEAM 

20. Jorge Enrique Gutiérrez III National Communication / IDEAM - PNUD 

21. Mauricio Herrera WWF 

22. Héctor Herrero UPME 

23. Diana Hernández  National Planning Department (DNP) 

24. Ana María Loboguerrero CGIAR Research Program in Climate Change, Agriculture and 

Food Security (CCAFS) – International Center for Tropical 

Agriculture (CIAT) 

25. Bastiaan Louman CATIE 

26. Claudia Martínez Climate and Development Knowledge Network (CDKN) 

27. Javier E. Mendoza III National Communication / IDEAM – UNDP 

28. Juan Mira SDA 

29. Anne Olhoff  UNDP DTU Partnership 

30. M. de los Ángeles Ospina INVIAS 

31. Rosanna Ovalle DNP – Sub-department of Sustainable Environment Development 

(SDAS) 

32. Astrid Pulido 4D Elements Consultants 

33. Liliana Recaman Water and Sewage of Popayan 

34. Camila Rodríguez Climate Change Department, MADS 

35. Gerry Sánchez  SDA 

36. Plácido Silva OAB 

37. Rodrigo Suárez Castaño Director of Climate Change, MADS 

38. Juliana Valencia AECOM – USAID  

39. Jorge Velásquez Humboldt Institute 

40. Andrea Villalba National Authority for Environmental Licenses (ANLA) 

41. Anny Zamora Marine and Coastal Research Institute (INVEMAR) 

42. Andrea Zapata National Institute for Risk and Disaster Management (UNGRD) 

43. Pablo Zapata M. CIAT 

44. Representative  City of Santiago de Chile 

45. Representative City of Quito, Ecuador 

 


