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Table S1. ES identified in ESPOL’s artificial wetlands
	#
	ES identified
	Criteria
	Description

	1
	Provisioning services
	Water for agricultural use
	Wetlands in the countryside used for irrigation (ESPOL Lake and mechanised irrigation projects at the ESPOL experimental farm).

	2
	
	Food
	Crops, fishing (ESPOL experimental farm, where cocoa, maise, plantains and cassava are grown).

	3
	
	Fibre
	Construction materials, wool, timber, fibre (potential of materials such as guayacán, ceibo, laurel and bamboo).

	4
	
	Genetic resources
	Variety of species that enhance plant diversity or livestock breeding (collaboration with INABIO and FHPPE on biodiversity and native species conservation projects, including cocoa, guayacán and ceibo).

	5
	
	Natural medicines or pharmaceutical products
	Plants used in traditional medicine (aloe vera, guayusa, lemon verbena and mint).

	6
	
	Ornamental resources
	Collection of shells and flowers (nursery: yellow guayacán, mahogany, laurel, pechiche and orchids).

	7
	
	Wind and hydroelectric power generation
	Use of technology to harness energy directly from the wetland (studies on projects involving the reinstallation of wind generators, turbine design and photovoltaic systems applied to STEM).

	8
	Regulating services
	Air quality regulation
	Helps remove airborne particles from vehicle exhaust and dust from agricultural land (dense vegetation acts as a natural filter).

	9
	
	Local climate regulation
	Regulation through shading (trees such as ceibos, teaks, and guayacans regulate temperature on footpaths and in recreational areas).

	10
	
	Global climate regulation
	Regulation through shading (trees such as ceibo, teak and guayacán regulate the temperature on footpaths and in recreational areas).

	11
	
	Water regulation
	Regulation of flow during dry and wet seasons. Temperature measurements and physical-chemical analysis (turbidity in ESPOL lake reduced by 40% after rainfall; the water surface area increases by 60–70% during the wet season, whilst in the dry season it decreases by at least 30%). *No turbidity data registered PARCON lake.

	12
	
	Flood risk management
	Regulation and storage of rainwater (ditches and lakes store water during the wet season and reduce runoff).

	13
	
	Pest control
	Control of pests such as mosquitoes, rats and flies (Odonata, Coleoptera and Lepidoptera).

	14
	
	Human disease control
	Species that control disease-causing organisms (malaria, dengue, etc.), (species such as odonates (dragonflies) and coleoptera control these mosquito populations).

	15
	
	Animal disease control
	Species that help mitigate the spread of diseases (avian influenza, etc.), (research by CENAIM-ESPOL showing a 40% reduction in white spot syndrome in shrimp through bioassays and immunological control).

	16
	
	Erosion control
	Regulates the environment through dense vegetation that protects the soil (clay and loamy-sandy soils predominate, where riparian vegetation along lakes and watercourses protects the soil during the rainy season).

	17

	
	Water purification
	Improves water quality, captures pollutants (turbidity, pH, total solids disuelts, dissolved oxygen). ESPOL lake has an average of 7.8 and 5.17 mg/L of dissolved oxygen, PARCON lake has a pH of 8.05 and dissolved oxygen of 5.31 mg/L, both within the range specified by TULSMA for recreational use.

	18
	
	Pollination
	Pollination by bees, butterflies, etc. (Apoidea, Apidae and Lepidoptera species contribute to plant reproduction).

	19
	
	Salinity regulation
	Water quality is monitored, and wetlands help regulate salinity through analysis of dissolved solids and electrical conductivity (at ESPOL, over 75% of the water is treated, and 50% of water conservation programmes are reported).

	20
	
	Fire regulation
	Helps to mitigate the spread of fire (the ESPOL and PARCON lakes serve as fire mitigation measures). Noise reduction or visual barrier: The trees nearby absorb and dampen noise (such as guayacanes, ceibos, casuarinas, samanes and mangoes, which line the entrance and the main road at ESPOL, forming a green wall).

	21
	
	Noise reduction or visual barrier
	The trees nearby absorb and dampen noise (such as guayacanes, ceibos, casuarinas, samanes and mangoes, which line the entrance and the main road at ESPOL, forming a green wall).

	22
	Cultural services
	Cultural heritage
	Significance due to historical value (the Gustavo Galindo campus and La Prosperina Protected Forest are regarded as sites of historical and natural value).

	23
	
	Recreation and tourism
	Recreation and tourism: Significance in providing recreational spaces and tourism opportunities (lakes and footpaths are used for walking, yoga, birdwatching and recreational activities).

	24
	
	Aesthetic value
	Characteristics that make it part of the natural beauty of the place (it boasts scenic beauty, native vegetation and wildlife).

	25
	
	Spiritual and religious value
	It is considered a sacred place or forms part of a belief system (ESPOL has a chapel as a space for spiritual connection and reflection). *PARCON has found no evidence of data.

	26
	
	Value as a source of inspiration
	It inspires tales, myths, and traditional or fictional stories (the lakes and forests inspire tales and legends, and projects such as 'Cultural Mondays', where works inspired by the campus's natural environment are presented).

	27
	
	Social relations
	Presence of communities that have lived in the area for years (presence of unregulated communities within 730 metres, located in the Socio Vivienda 3 cooperative at the rear of the ESPOL campus grounds).

	28
	
	Education and research
	Use of the wetland/ditches or other natural resources for academic, research and other purposes. 

	29
	Supporting services
	Soil formation
	Deposition of sediments or organic matter (the stone embankments and the Protective Forest accumulate sediments and organic matter; various studies show greater sediment retention during the rainy season, at a rate of 2.5 cm per year).

	30
	
	Primary production
	Primary producers such as algae and plants (water quality monitoring identified algae species such as Chlorella and Scenedesmus.

	31
	
	Nutrient cycle
	Acts as a source of nutrients for agricultural land (physical-chemical analyses have shown moderate concentrations of nitrogen, between 1.2–2.8 mg/L, and high levels of phosphorus between 0.4–0.9 mg/L according to the Environmental Quality Standard for Soils).

	32
	
	Water recycling
	Capacity to sustain the water cycle (water balance studies estimate aquifer recharge of up to 15% of the annual precipitation volume in areas of the La Prosperina Protected Forest).

	33
	
	Provision of habitat
	Presence of important habitats and threatened species (the Protected Forest is home to species such as the jaguarundi and the green macaw; conservation projects in collaboration with INABIO have identified more than 120 species of fauna).







Table S2. RAWES Field Assessment Sheet for Ecohydrology Demonstration Site (ESPOL lake)

	Name of the wetland:
	ESPOL lake

	GPS Coordinates:
	X: 615388.5 E

	Y: 9762900.44 S

	Date:

	13/02/2026

	Evaluators:
	 Co-authors
	

	ESI Score:
Significant positive contribution: 2
Positive contribution: 1
Insignificant contribution: 0
Negative contribution: -1
Significant negative contribution: -2
Exclude from analysis: NA
	Benefit level (BL)
Local: 1
Regional: 2
Global: 3
Not Applicable (NA): 4


	#
	ES Type
	Criteria
	ESI Score
	BL

	1

	Provisioning Services
	Water for agricultural use
	2
	1

	2
	
	Food
	2
	1

	3
	
	Fibre
	1
	1

	4
	
	Genetic resources
	0
	2

	5
	
	Natural medicines or pharmaceutical products
	1
	1

	6
	
	Ornamental resources
	1
	1

	7
	
	Wind and hydroelectric power generation
	2
	1

	8
	Regulating Services
	Air quality regulation
	1
	1

	9
	
	Local climate regulation
	1
	1

	10
	
	Global climate regulation
	1
	2

	11
	
	Water regulation
	2
	1

	12
	
	Flood risk management
	2
	1

	13
	
	Pest control
	0
	1

	14
	
	Human disease control
	1
	1

	15
	
	Animal disease control
	0
	1

	16
	
	Erosion control
	1
	1

	17
	
	Water purification
	1
	1

	18
	
	Pollination
	2
	1

	19
	
	Salinity regulation
	-2
	1

	20
	
	Fire regulation
	2
	2

	21
	
	Noise reduction or visual barrier
	1
	1

	22
	Cultural Services
	Cultural heritage
	2
	2

	23
	
	Recreation and tourism
	2
	1

	24
	
	Aesthetic value
	2
	1

	25
	
	Spiritual and religious value
	2
	1

	26
	
	Value as a source of inspiration
	1
	1

	27
	
	Social relations
	0
	1

	28
	
	Education and research
	2
	1

	29
	Supporting Services
	Soil formation
	1
	2

	30
	
	Primary production
	1
	1

	31
	
	Nutrient cycle
	1
	2

	32
	
	Water recycling
	1
	1

	33
	
	Provision of habitat
	2
	1








Table S3. RAWES Field Assessment Sheet for Ecohydrology Demonstration Site (PARCON lake)
	Name of the wetland:
	PARCON lake

	GPS Coordinates:
	X: 617023.60 E
	9762828.47 S

	Date:

	13/02/2026

	Evaluators:
	 Co-authors
	

	ESI Score:
Significant positive contribution: 2
Positive contribution: 1
Insignificant contribution: 0
Negative contribution: -1
Significant negative contribution: -2
Exclude from analysis: NA
	Benefit level
Local: 1
Regional: 2
Global: 3
Not Applicable (NA): 4


	#
	ES Type
	Criteria
	ESI Score
	BL

	1

	Provisioning Services
	Water for agricultural use
	-1
	1

	2
	
	Food
	-1
	1

	3
	
	Fibre
	0
	1

	4
	
	Genetic resources
	1
	1

	5
	
	Natural medicines or pharmaceutical products
	0
	1

	6
	
	Ornamental resources
	-1
	1

	7
	
	Wind and hydroelectric power generation
	1
	2

	8
	Regulating Services
	Air quality regulation
	1
	1

	9
	
	Local climate regulation
	-2
	1

	10
	
	Global climate regulation
	0
	3

	11
	
	Water regulation
	1
	1

	12
	
	Flood risk management
	2
	1

	13
	
	Pest control
	0
	1

	14
	
	Human disease control
	-1
	1

	15
	
	Animal disease control
	-1
	1

	16
	
	Erosion control
	2
	1

	17
	
	Water purification
	0
	1

	18
	
	Pollination
	2
	1

	19
	
	Salinity regulation
	1
	1

	20
	
	Fire regulation
	2
	1

	21
	
	Noise reduction or visual barrier
	-1
	1

	22
	Cultural Services
	Cultural heritage
	2
	1

	23
	
	Recreation and tourism
	2
	1

	24
	
	Aesthetic value
	2
	1

	25
	
	Spiritual and religious value
	2
	1

	26
	
	Value as a source of inspiration
	1
	1

	27
	
	Social relations
	0
	1

	28
	
	Education and research
	2
	1

	29
	Supporting Services
	Soil formation
	2
	1

	30
	
	Primary production
	1
	2

	31
	
	Nutrient cycle
	2
	1

	32
	
	Water recycling
	2
	2

	33
	
	Provision of habitat
	1
	1








Table S4. Focus group questionnaire on the RAWES method for the evaluation of ES at the ESPOL Campus.

	Consent form

Dear participant, thank you for agreeing to take part in this survey, the aim of which is to develop a proposal for an Ecohydrology Demonstration Site at the artificial lakes of the Escuela Superior Politécnica del Litoral – ESPOL (ESPOL Lake and PARCON Lake), which are located within the grounds of ESPOL and Bosque Protector Prosperina, using a participatory and evaluative methodology for Ecosystem Services (ES). The results will provide the basis for an academic study to identify the ecosystem services present at ESPOL, with a view to proposing an ecohydrology demonstration site on campus.

Data protection:
The personal data collected through this survey will be processed by the researchers responsible for the study, in their capacity as data controllers, and will be used exclusively for academic, research, scientific and statistical purposes relating to the study entitled: ‘Semi‑quantitative assessment of ecosystem services to propose an ecohydrology demonstration site’.

The information provided will be treated as confidential. The results of the study may be published in technical reports, scientific articles, theses or other academic publications; however, the data will be presented in aggregated and anonymised form, so that it will not be possible to identify individual participants. The legal basis for the processing of personal data is the data subject’s free, specific, informed and unambiguous consent, given by agreeing to participate voluntarily in this survey. As the data subject, you may at any time exercise your rights of access, rectification, updating and erasure, as well as withdraw your consent, by writing to any of the following email addresses: crisbrav@espol.edu.ec; lkbravo@espol.edu.ec

	1. By ticking the “I AGREE” box, you consent to the processing of your personal data as described above. Please then select an option: *

	I agree

	Disagree

	2. What is your age range? *

	Under 30 years old
	
	40 – 50 years old
	

	30 – 40 years old
	
	Over 50 years old
	

	3. What is your highest level of academic qualification? *

	Bachelor's degree
	
	PhD
	

	Engineering
	
	Other
	

	Master's degree
	
	
	

	4. In which of the following areas do you have the most professional experience? *

	Geotourism
	
	Ecohydrology
	

	Environmental Management
	
	Biology
	

	Other
	
	
	

	5.  How many years of experience do you have in environmental studies or project management? *

	1-3 years
	
	7-9 years
	

	4-6 years
	
	10 or more
	

	6. Have you previously participated in projects related to sustainability or community engagement? *


	Yes 
	No

	Section 2: Ecosystem Services identified on the ESPOL campus
These are the tangible resources that people use to survive and produce.

	7. Rate the Provisioning Ecosystem Services according to the ESI you believe the ESPOL artificial lakes have, where:
2= Significant positive contribution;
1= Positive contribution;
0= Insignificant contribution;
-1= Negative contribution;
-2= Significant negative contribution;
NA= Exclude from analysis/lack of information

Note:
National Institute of Biodiversity (INABIO, Spanish acronym) 
Humana People to People Foundation Ecuador (FHPPE, Spanish acronym)
Science, Technology, Engineering, Mathematics (STEM) *


	#
	ESI Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Provisioning Services

	7.1
	Water for agricultural use
	-1
	2
	1
	2
	1
	1
	1
	1

	7.2
	Food
	-1
	2
	2
	2
	2
	1
	1
	-1

	7.3
	Fibre
	-2
	1
	0
	1
	0
	0
	0
	-1

	7.4
	Genetic resources
	NA
	1
	1
	1
	0
	0
	1
	2

	7.5
	Natural medicines or pharmaceutical products
	-1
	2
	0
	1
	1
	1
	1
	1

	7.6
	Ornamental resources
	-2
	1
	1
	2
	-1
	1
	1
	2

	7.7
	Exploitation of wind and hydraulic energy
	-2
	1
	0
	1
	1
	1
	0
	2

	#
	ESI Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Regulating Services

	7.8
	Air quality regulation
	-2
	1
	1
	2
	1
	1
	1
	2

	7.9
	Local climate regulation
	NA
	2
	2
	2
	2
	2
	2
	2

	7.10
	Global climate regulation
	0
	2
	0
	1
	0
	0
	1
	-1

	7.11
	Water regulation
	NA
	2
	1
	2
	1
	2
	2
	1

	7.12
	Flood hazard regulation
	-2
	2
	2
	2
	1
	2
	2
	-1

	7.13
	Pest control
	1
	0
	0
	1
	1
	1
	1
	-1

	7.14
	Regulation of human diseases
	1
	0
	0
	1
	0
	0
	0
	-1

	7.15
	Animal disease regulation
	0
	1
	1
	1
	1
	0
	0
	-1

	7.16
	Erosion control
	NA
	2
	2
	2
	2
	2
	1
	2

	7.17
	Water purification
	-1
	1
	2
	1
	2
	0
	1
	2

	7.18
	Pollination
	NA
	1
	1
	2
	-2
	0
	1
	2

	7.19
	Salinity regulation
	NA
	1
	NA
	1
	1
	0
	0
	-1

	7.20
	Fire regulation
	NA
	2
	NA
	1
	0
	2
	1
	2

	7.21
	Noise reduction or visual barrier
	NA
	2
	1
	2
	1
	1
	2
	2

	#
	ESI Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Cultural services

	7.22
	Cultural heritage
	0
	2
	1
	2
	1
	0
	1
	2

	7.23
	Leisure and tourism
	NA
	2
	2
	2
	1
	2
	2
	2

	7.24
	Aesthetic value
	NA
	2
	2
	2
	0
	1
	2
	2

	7.25
	Spiritual and religious value
	2
	1
	NA
	2
	0
	0
	0
	-1

	7.26
	Value as a source of inspiration
	NA
	2
	1
	2
	0
	0
	1
	2

	7.27
	Social relations
	NA
	2
	2
	2
	2
	2
	2
	2

	7.28
	Education and research
	NA
	1
	0
	2
	1
	1
	2
	1

	#
	ESI Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Supporting Services

	7.29
	Soil formation
	NA
	-1
	2
	2
	1
	1
	2
	2

	7.30
	Primary production
	NA
	1
	0
	2
	2
	1
	2
	2

	7.31
	Nutrient cycle
	NA
	1
	2
	2
	2
	1
	2
	-1

	7.32
	Water recycling
	NA
	2
	2
	2
	2
	2
	2
	2

	7.33
	Habitat provision
	NA
	1
	2
	2
	1
	2
	2
	2

	8. Based on the ecosystem services rated in the previous question for the artificial lakes of ESPOL, please rate the extent to which the benefit level (BL) affects the environment on a scale of 1 to 4, where: 
1= Local
2= Regional
3= Global
4= Not applicable *

	#
	Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Provisioning Services

	8.1
	Water for agricultural use
	2
	1
	1
	1
	1
	1
	1
	2

	8.2
	Food
	2
	1
	2
	1
	2
	1
	1
	2

	8.3.
	Fibre
	2
	1
	2
	2
	4
	2
	1
	2

	8.4.
	Genetic resources
	3
	2
	3
	1
	3
	2
	2
	2

	8.5.
	Natural medicines or pharmaceutical products
	3
	2
	1
	2
	3
	2
	2
	2

	8.6.
	Ornamental resources
	2
	2
	1
	2
	4
	2
	1
	2

	8.7.
	Wind and hydroelectric power generation
	2
	2
	1
	1
	3
	2
	1
	4

	#
	Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Regulating Services

	8.8.
	Air quality regulation
	3
	1
	1
	1
	1
	4
	1
	1

	8.9.
	Local climate regulation
	3
	1
	1
	1
	2
	4
	1
	1

	8.10.
	Global climate regulation
	2
	4
	3
	1
	3
	2
	2
	1

	8.11.
	Water regulation
	4
	2
	2
	1
	2
	4
	1
	1

	8.12
	Flood hazard regulation
	4
	2
	1
	2
	2
	4
	1
	1

	8.13
	Pest control
	2
	4
	1
	1
	1
	3
	1
	1

	8.14.
	Regulation of human diseases
	2
	4
	2
	1
	1
	2
	1
	1

	8.15.
	Animal disease regulation
	2
	1
	1
	1
	1
	2
	1
	1

	8.16.
	Erosion control
	4
	1
	1
	1
	2
	3
	1
	1

	8.17.
	Water purification
	4
	1
	1
	1
	2
	2
	1
	1

	8.18.
	Pollination
	4
	2
	1
	2
	4
	2
	1
	1

	8.19.
	Salinity regulation
	4
	1
	4
	1
	2
	2
	1
	1

	8.20.
	Fire regulation
	4
	2
	4
	2
	1
	4
	1
	1

	8.21.
	Noise reduction or visual barrier
	4
	2
	1
	2
	1
	3
	1
	1

	#
	Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Cultural services

	8.22.
	Cultural heritage
	2
	1
	2
	2
	1
	3
	2
	1

	8.23
	Leisure and tourism
	4
	1
	1
	2
	1
	4
	1
	1

	8.24.
	Aesthetic value
	4
	1
	1
	1
	1
	3
	1
	1

	8.25.
	Spiritual and religious value
	1
	1
	4
	2
	1
	2
	1
	1

	8.26.
	Value as a source of inspiration
	3
	1
	2
	1
	1
	2
	1
	1

	8.27.
	Social relations
	4
	2
	3
	3
	3
	4
	2
	1

	8.28.
	Education and research
	4
	2
	1
	2
	2
	3
	1
	1

	#
	ESI Criteria
	Expert 1
ESI score
	Expert 2
ESI score
	Expert 3
ESI score
	Expert 4
ESI score
	Expert 5
ESI score
	Expert 6
ESI score
	Expert 7
ESI score
	Expert 8
ESI score

	Supporting Services

	8.29.
	Soil formation
	4
	1
	1
	1
	1
	1
	1
	1

	8.30.

	Primary production
	4
	2
	1
	2
	2
	1
	1
	1

	8.31.
	Nutrient cycle
	4
	1
	1
	1
	2
	1
	1
	1

	8.32.
	Water recycling
	4
	1
	1
	1
	2
	1
	1
	1

	8.33.
	Habitat provision
	4
	1
	1
	1
	1
	1
	1
	1





Table S5: Water monitoring values in the artificial lakes of ESPOL university.
	Parameter
	Value (ESPOL lake)
	Value (PARCON lake)
	Permissible limit
	Source

	pH
	7.8 
	8.05
	6 – 9 
(TULSMA)
	[88], [85]

	DO (mg/l)
	5.17 
	5.31
	>=6 mg/l: drinking water sources without conventional treatment 
>=4 mg/l: sources requiring treatment
* WHO
	[100]

	Phosphorus (mg/l)
	0.4–0.9
	-
	0.1 mg/l: drinking water   
0.2 mg/l: natural water 
10 mg/l: wastewater  
*WHO
	[100], [103]

	Temperature (°C)
	25-28
	25-29
	Natural condition (+/- 3ºC)
(TULSMA)
	[88], [85]

	Salinity (UPS)
	0.14
	-
	<0.5 UPS: Freshwater
0.5 - 30 Brackish water
(TULSMA)
	
[88], [85]



