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Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management

Decision tree for tool selection

Adapted from Neugarten et al., 2018.
https://portals.iucn.org/library/node/47778 

RAWES

Do you want 
GIS maps?

Do you have GIS 
capacity?

Do you have capacity 
for biophysical data 

collection?

Do you have modelling 
capacity or the 

opportunity to attend a 
training?

Do you already have data 
for your site or the 

opportunity to collect it?

Do you  have the 
capacity to conduct a 

survey?

Are you primarily 
interested in water-

related services?

https://portals.iucn.org/library/node/47778


Rapid Assessment of Wetland Ecosystem Services (RAWES)
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

� Ramsar-specific

� Systemic

� Rapid

� Qualitative

� Comprehensive
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

McInnes & Everard, 2017
https://doi.org/10.1016/j.ecoser.2017.03.024  

Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

Kim et al., 2021
https://doi.org/10.1016/
j.ecoser.2021.101337

Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management

https://doi.org/10.1016/j.ecoser.2021.101337
https://doi.org/10.1016/j.ecoser.2021.101337


Relevance of RAWES in a Ramsar Convention context

�  

�  

Communication, Capacity Building, Education and Public Awareness (CEPA) for all wetlands! 
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The experiences of Myanmar and Vietnam with TESSA
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The experience of Thai Thuy in Vietnam
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The experience of Thai Thuy in Vietnam

Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management



Relevance of TESSA in a Ramsar Convention 
context
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Ghar El Melh, Tunisia:

• 10,168 ha

• 9,402 inhabitants

• Ramsar Site (2007)

• KBA (2016)

• Ramsar City (2018)



Integrated Valuation of Ecosystem Services and Tradeoffs 
    (InVEST)

https://naturalcapitalproject.stanford.edu/software/invest 

� Modular

� Based on complex equations

� Maps in, maps out

� Stand-alone app 
but GIS software still needed
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Integrated Valuation of Ecosystem Services and Tradeoffs 
    (InVEST)

https://naturalcapitalproject.stanford.edu/software/invest 
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InVEST application: Overlap of ES hotspots and KBAs/PAs

Mandle et al., 2017 in Neugarten et al., 2018.
https://portals.iucn.org/library/node/47778 

9 perso
n-m

onths +
 

worksh
ops +

 

tra
ining !
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Integrated Valuation of Ecosystem Services and Tradeoffs 
    (InVEST)

https://naturalcapitalproject.stanford.edu/software/invest 
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InVEST application: Overlap of ES hotspots and hydrological units
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Barchiesi et al., 2022: Wetland hydropattern and vegetation greenness predict avian populations in Palo Verde, Costa Rica



InVEST application: Overlap of ES hotspots and hydrological units

Palo Verde, Costa Rica © S. Barchiesi
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Nature-based 
Recreation

Wild Harvested 
Goods



InVEST application: Overlap of ES hotspots and hydrological units

Habitat Quality (waterbirds)

Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management

Barchiesi et al., 2022: Wetland hydropattern and vegetation greenness predict avian populations in Palo Verde, Costa Rica



InVEST application: Overlap of ES hotspots and hydrological units

Barchiesi et al., (forthcoming)

Habitat Quality (waterbirds)Water Purification (nitrogen retention)
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InVEST application: Overlap of ES hotspots and hydrological units

Barchiesi et al., (forthcoming)
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Relevance of InVEST in a Ramsar Convention context
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Wedding et al., 2022: Embedding the value of coastal ecosystem services into climate change adaptation planning



Assessment of the Coastal Protection Service
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Site-based assessment: Coastal protection in TESSA

Assessment of the coastal protection service



Site-based assessment: Coastal protection in TESSA

Assessment of the coastal protection service

Datasets required:
- Topographic information
- Details of the surrounding area
- Any existing data on wave and 

tidal heights
- Any existing data on wind records
- Information about how the site 

has changed over time



Site-based assessment: Coastal protection in TESSA

Assessment of the coastal protection service

Coastal M1 Coastal M2 Coastal M3 Coastal M4

Obtaining information on hazards, 
ecosystems and beneficiaries/assets 
affected through stakeholder meetings

Creating maps of your sites Drawing a cross-sectional profile of 
your site

Estimating the tidal limits and % 
inundation frequency

Coastal M5 Coastal M6 Coastal M7 Coastal M8

Estimating water depth Estimating incident wave conditions Estimating topographic variability and 
percentage reduction of waves through 
saltmarshes and mudflats during 
inundations with onshore directed 
waves

Estimating percentage reduction of 
waves through mangroves

Coastal M9 Coastal M10 Coastal M11 Coastal M12

Calculating the wave attenuation 
service provision by your site

Working out whether storm surges 
occur at the site

Estimating storm surge reduction with 
distance through wetlands using 
average rates of reduction from the 
literature

Using numerical storm surge models to 
estimate surge reduction through 
wetlands

Coastal M13 Coastal M14 Coastal M15 Coastal M16

Estimating the value of storm surge 
reduction benefits

Conducting a visual inspection to 
assess if the site is changing

Estimating the rate of lateral 
erosion/progradation

Estimating the extent to which 
sediment is being conserved within the 
site/system or is entering the sit



Assessment of the coastal protection service

The two-pronged approach of the Regional Flyway Initiative

site

Source: East Asian-Australasian Flyway Partnership & Asian Development Bank

provis
ioning E

S Site-level, participatory 
assessmentregu

latin
g E

S
High-level, modelling-based 
assessment



https://naturalcapitalproject.stanford.edu/software/invest 

Modelling-based assessments of the Regional Flyway Initiative

Assessment of the coastal protection service

https://naturalcapitalproject.stanford.edu/software/invest


Modelling-based assessment: Coastal protection (biophysical)

Silver et al., 2019: A National Coastal Hazard and Social Vulnerability Analysis for The Bahamas

Assessment of the coastal protection service



Modelling-based assessment: Coastal protection (biophysical)

Chaplin-Kramer et al., 2022: Mapping the planet’s critical natural assets

Assessment of the coastal protection service



Modelling-based assessment: Coastal protection (economic)

Menendez et al., 2020: The Global Benefits of 
Mangroves

Assessment of the coastal protection service



Modelling-based assessment: Coastal protection (economic)

Menendez et al., 2020: The Global Benefits of 
Mangroves

Assessment of the coastal protection service



Modelling-based assessment: Coastal protection (economic)

Menendez et al., 2020: The Global Benefits of 
Mangroves

Assessment of the coastal protection service



Modelling-based assessment: Coastal protection (economic)

Menendez et al., 2020: The Global Benefits of 
Mangroves

Assessment of the coastal protection service



Modelling-based assessment: Nutrient Retention (biophysical)

Assessment of the coastal protection service

Chaplin-Kramer et al., 2022: Mapping the planet’s critical natural assets

� Nitrogen retention � Nitrogen export



Coastal protection service 
(biophysical value) 

ID 115 (PHI) 
North Manila Bay (Bulacan)
Maximum potential exposure (index):
 3.16 ± 0.04 [avg. 2.42]
Risk reduction (index x population):
 238 ± 1,077 [avg. 333] 
Risk reduction (% max pot exp):
 3.3% ± 0.06% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 116 (PHI) 
Olango Isl. Wildlife Sanctuary
Maximum potential exposure (index):
 2.77 ± 0.2 [avg. 2.42]
Risk reduction (index x population):
 496 ± 24 [avg. 333] 
Risk reduction (% max pot exp):
 7.7% ± 0.6% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 117 (PHI) 
Bangrin MPA
Maximum potential exposure (index):
 2.08 ± 0.28 [avg. 2.42]
Risk reduction (index x population):
 92 ± 46 [avg. 333] 
Risk reduction (% max pot exp):
 7.5% ± 3.9% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 118 (PHI) 
Negros Occidental CWCA
Maximum potential exposure (index):
 2.55 ± 0.28 [avg. 2.42]
Risk reduction (index x population):
 186 ± 44 [avg. 333] 
Risk reduction (% max pot exp):
 4.7% ± 0.8% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 120 (PHI) 
N Manila Bay (Pampanga)
Maximum potential exposure (index):
 2.99 ± 0.03 [avg. 2.42]
Risk reduction (index x population):
 18 ± 76 [avg. 333] 
Risk reduction (% max pot exp):
 5.3% ± 2.9% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 123 (PHI) 
Sibugay Wetlands
Maximum potential exposure (index):
 2.16 ± 0.04 [avg. 2.42]
Risk reduction (index x population):
 58 ± 38 [avg. 333] 
Risk reduction (% max pot exp):
 9.8% ± 0.9% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 124 (PHI) 
Panabo Coast
Maximum potential exposure (index):
 2.49 ± 0.16 [avg. 2.42]
Risk reduction (index x population):
 2,002 ± 859 [avg. 333] 
Risk reduction (% max pot exp):
 7.5% ± 0.5% [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 125 (PHI) 
North Manila Bay (Balanga)
Maximum potential exposure (index):
 0.0 ± 2.7 [avg. 2.42]
Risk reduction (index x population):
 N.D. [avg. 333] 
Risk reduction (% max pot exp):
 N.D. [avg. 5.6%]



Coastal protection service 
(biophysical value) 

ID 126 (PHI) 
Tubbataha Reef Natural Park
Maximum potential exposure (index):
 2.82 ± 0.04 [avg. 2.42]
Risk reduction (index x population):
 N.D. [avg. 333] 
Risk reduction (% max pot exp):
 0.8% [avg. 4.7%]



Coastal protection service 
(economic value) 

ID 115 (PHI) 
North Manila Bay (Bulacan)
Total annual benefits (US$, 2015):
 4.5M ± 0.2M [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 5,250 ± 175 [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 493K ± 262K [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 116 (PHI) 
Olango Isl. Wildlife Sanctuary
Total annual benefits (US$, 2015):
 N.D. [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 N.D. [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 N.D. [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 117 (PHI) 
Bangrin MPA
Total annual benefits (US$, 2015):
 N.D. [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 N.D. [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 10K ± 3.2K [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 118 (PHI) 
Negros Occidental CWCA
Total annual benefits (US$, 2015):
 4.2M ± 2.9M [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 24,181 ± 16,794 [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 10.3M ± 8.2M [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 120 (PHI) 
N Manila Bay (Pampanga)
Total annual benefits (US$, 2015):
 4.5M ± 0.2M [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 5,250 ± 175 [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 1.3M ± 0.2M [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 123 (PHI) 
Sibugay Wetlands
Total annual benefits (US$, 2015):
 86.3M ± 57.6M [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 40,766 ± 27,212 [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 1.8M ± 1.4M [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 124 (PHI) 
Panabo Coast
Total annual benefits (US$, 2015):
 N.D. [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 N.D. [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 3,601 ± 342 [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 125 (PHI) 
North Manila Bay (Balanga)
Total annual benefits (US$, 2015):
 101K ± 3K [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 117 ± 3 [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 65.8K ± 7.4K [avg. 2.5M]



Coastal protection service 
(economic value) 

ID 126 (PHI) 
Tubbataha Reef Natural Park
Total annual benefits (US$, 2015):
 N.D. [avg. 10.4M]
Per mangrove area (US$, 2015/ha):
 N.D. [avg. 8,081] 
For 100-yr return storms (US$, 2015):
 N.D. [avg. 2.5M]



Nutrient retention service 
(biophysical value) 

ID 119 (PHI) 
Lake Mainit
N retained * ppl downstream (50km):
 453,028 (Kg x people)
N retained * ppl downstream (500km):
 620,394 (Kg x people)
Net N exported (2015-2020):
 575 Kg (average)



Nutrient retention service 
(biophysical value) 

ID 121 (PHI) 
Agusan Marsh Wildlife Sanct.
N retained * ppl downstream (50km):
 2,954,880 (Kg x people)
N retained * ppl downstream (500km):
 6,845,626 (Kg x people)
Net N exported (2015-2020):
 112,776 Kg (average)



Nutrient retention service 
(biophysical value) 

ID 122 (PHI) 
Candaba Wetlands
N retained * ppl downstream (50km):
 N.D. (Kg x people)
N retained * ppl downstream (500km):
 N.D. (Kg x people)
Net N exported (2015-2020):
 121,424 Kg (average)



ANY QUESTIONS?
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