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mailto:Stefano.Barchiesi@birdlife.org

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

Decision tree for tool selection

requires paid software Do you want
£ marine (coastal)

Il quantitative

@ monetary values Do you have GIS
capacity?

GIS maps?

YES NO___

,I' primary data required

@ designed for scenarios comparison YES NO
v A4 ~

IUCN

Do you have modelling
capacity or the
opportunity to attend a
training?

Do you have capacity

for biophysical data

collection? Tools for measuring,
modelling, and valuing
ecosystem services

Guidance for Key Biodiversity Areas, natural World Heritage
sites, and protected areas

Do you already have data Do you have the Are you primarily
for your site or the capacity to conduct a interested in water-
opportunity to collect it? survey? related services?

@ BN @i PSU SIS,
o AN o ey OHiS
NAPP  #EEL

Adapted from Neugarten et al., 2018.
https://portals.iucn.org/library/node/47778
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

? v A o
{ ! ¢ \5 13th Meeting of the Conference of the Contracting Parties
{ /| i to the Ramsar Convention on Wetlands
1 ;
&’ “Wetlands for a Sustainable Urban Future”
STEON QAL Sle S i Dubai, United Arab Emirates, 21-29 October 2018

Resolution XI11.17

Rapidly assessing wetland ecosystem services

1. RECOGNIZING that, to achieve the Mission of the Ramsar Convention as described in the
Strategic Plan 2016-2024, it is essential that vital ecosystem functions and the ecosystem
services that wetlands provide to people and nature are fully recognized, maintained, restored
and wisely used and that the need to develop approaches for assessing both ecosystem
functions and ecosystem services is recognized;

2. RECALLING that Annex A to Resolution IX.1 on Additional scientific and technical guidance for
implementing the Ramsar wise use concept defines the ecological character of wetlands as “the
combination of the ecosystem components, processes and benefits/services that characterize
the wetland at a given point in time"; ALSO RECALLING that the Guidance for valuing the
benefits derived from wetland ecosystem services (Ramsar Technical Report No.3 / Technical
Series No.27 of the Convention on Biological Diversity) provides guidance for valuing wetlands
and advice on when and why wetland valuation should be undertaken and sets out a
framework for the integrated assessment and valuation of wetland services;

3. NOTING that a priority area of focus for the Convention under the Ramsar Strategic Plan 2016-
2024 (Resolution XII.2) is to enhance the information about ecosystem functions and the
ecosystem services that wetlands provide to people and nature; ALSO RECALLING Target 11 of
the Ramsar Strategic Plan 2016-2024, “Wetland functions, services and benefits are widely
demonstrated, documented and disseminated”, and that the assessment of ecosystem services
of Wetlands of International Importance (Ramsar Sites) is a key indicator of progress against
this target;

4. FURTHER recognizing that, under Resolution XII. 3%, on Enhancing the languages of the

Convention and its visibility and stature, and increasing synergies with other multilateral
environmental agreements and other international institutions, Contracting Parties and other

stakeholders are encouraged “to increase their efforts to communicate on the values of
ecosystem services of wetlands in other sectors’ strategies, plans and regulations, and integrate

them into a basin approach to land-use plans and other relevant local, national and global
BirdLif

decisions”;
INTERNATIONAL Partnership for nature and people
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Ecosystem Services Assessment Tools and How to Adapt and Use Them in Wetlands Management

Rapid Assessment of Wetland Ecosystem Services (RAWES)

Ramsar-specific

AL Why use RAWES?
M A2. Possible applications
9 yste l I I I C A3. Thinking about the ‘system’

B. Preparing for a
field assessment

L]
R a I d B1.The assessors
2 B2. Which ecosystem services?

B3. Defining the scoring system
B4. Defining scales of benefits
BS. Defining the time period

B6. Defining the area to be assessed
B7. Equipment needs

Qualitative

C. Conducting a
field Assessment

C1. Focussing on the objective

° C2. Using observations and questions

CO m p re h e n S Ive C3. Including indigenous and local knowledge
C4. Reaching a consensus
CS. Recording information

D. Managing and
analysing data

D1.Data checking and management
D2. Analysis
D3. Communicating the results

D4. Lessons learned
)L A practitioner’s guide
= T Figure 1 The four steps in applying the RAWES approach.
BirdLlLife
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Box 10 UNDERSTANDING THE DIFFERENT ECOSYSTEM SERVICES FROM
MULTIPLE WETLAND SITES
WETLANDS OF METROPOLITAN COLOMBO, SRI LANKA

Assessments were conducted on 62 different wetland sites
across Metropolitan Colombo. Upon completion of the field
assessments, the total number of each of the different scores
assigned to each ecosystem service was counted. From the count
data it is possible to understand which ecosystem services are
the most common and widespread across the city, and therefore
the main benefits that are being derived from the wetlands.

The graph below shows the results for the provisioning services.
The most frequently occurring and most important provisioning
service is the production of food, closely followed by natural
medicines. For some wetlands, the provision of fresh water was Rice production in the city
considered a ‘disbenefit” due to high levels of pollution. of Colombo’s wetlands

Fresh water

Food

Fibre and fuel

Genetic resources

Biochemicals, natural medicines, pharmaceuticals
Ornamental resources

Clay, mineral, aggregate harvesting

Energy harvesting from natural air and water flows

Partnership for nature and people
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

Mclnnes & Everard, 2017
https://doi.org/10.1016/j.ecoser.2017.03.024
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Rapid Assessment of Wetland Ecosystem Services (RAWES)

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

=
North Korea )\

/" Demittarized Zone

s

% R
L Kilometers
[} 25 5 10
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Land Use

Residential area
I industrial area
0 commercial area
I Recreation area
I Transportation area
[ Public facilities

Rice paddy

Dry field

Vinyl greenhouse
I Orchard
[ Other arable land
[ Broadieat forest
I coniferous forest
I Vixed forest

Natural grassland
I Artificial grassiand
I iniand wetiand
[ Coastal wetland

Natural barren area

Other barren area
00 inland water

I Ocean

Partnership for nature and people

Type of ecosystem asset

Park

Farms

Cultural asset
Forest

Wetland
Recreation amenity
River

OO0 ®e0O0o0

Coast
O Other
Number

o 1-5
O 5-10
QO 10-20
O 20-34

T

Gi pooJéngbnglfqg"(rgyal tomb)
R

o
L

RESTD, FEN N
o '34. e
og?._' 5P|

Water_provision
Food_production
Fuel_production
Energy_production
Air_quality_regulation
Climate_regulation
Flood_regulation
Erosion_regulation
Water_quality_regulation
Pollination_regulation
Noise_regulation
Scenic_quality
Cultural_asset
Recreation
Social_relations
Education
Soil_formation

Habitat_quality

5%
3%
7%

10%
5%
4%
4%
3%
6%
3%
5%
0%
1%
1%
2%
3%
2%
3%

100

50

Response |

Percentage

1

54%

35%
70%

80%

28%
32%
42%

45%

47%

35%
32%
6%

27%
12%
1%

23%
36%
32%

1

0

Contribution of ecosystem assets to ecosystem services

41%
62%
24%
10%
67%
64%
54%
52%
47%
63%
63%
93%
73%
87%
87%
75%
61%
65%
100
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Relevance of RAWES in a Ramsar Convention context

Summary of Ecosystem Services for Taal Lake

Remove from analysis

Taal Lake ® Pansipit River MW Sabang River

Communication, Capacity Building, Education and Public Awareness (CEPA) for all wetlands!

= SASMUAN PAMPANGA COASTAL WETLANDS

. ° - Country: Phl-hpp-mes
Ramsar Sites Information Service S
2,493 Sites covering 256,759,600 ha NEGROS OCCIDENTAL COASTAL WETLANDS

CONSERVATION AREA (NOCWCA)

Country: Philippines
Designation date: 20-10-2016

= = Site number: 227
Bi 1 ] if Published since: 6 year(s)

INTERNATIONAL Partnership for nature and people

Provisioning
m Regulating
m Cultural

W Supporting
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P of Envi and Natural
Biodiversity Management Bureau

3,667 ha Download RIS

89,608 ha Download RIS
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The experiences of Myanmar and Vietham with TESSA

Benefits of Ecosystem Services

ey oo vt pcn provided by Thai Thuy Wetland

MOE

in Vietnam

BirdLife sidlite ntemational Tokyo
ot

Measuring ECOSYSTEM SERVICES
provided by MOEYUNGYI WETLAND
in Myanmar

K

Conservation

€mail: bancomyanmar@gmal.com
Phone: 95-9-420080979

BirdLife

INTERNATIONAL Partnership for nature and people



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

The experience of Thai Thuy in Vietnam

The area of the IBA (Important\
Bird and Biodiversity Area)

was selected as the site for

this measurement.

Background information and
previous research was

collected for scoping and
identifying the beneficiaries.

J/

Je 5 I,.' o B
i e el
/ cToa’ g@?

0 | B

Preliminary work &
Rapid appraisal

- Define site, based on
biological importance and
perceived threats

* Explore policy context

* Identify the stakeholders

* Identify habitat, services and
beneficiaries

R o 4
3

Than!} Hoéa R ————— -

Sam(Son

- Select relevant services to
assess

« Select appropriate methods

for each service

ok

In this survey, four ecosystem
services were identified and
methods for each service were
selected

- Harvested wild goods

- Cultivated goods

- Disaster risk reduction

- Global climate regulation

BirdLife
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Partnership for nature and people

& . = All data collected during
~—" — = the survey were analyzed
m“ with the existing data and
3G literature. For the climate

R regulation and disaster
NS prevention, desk top
Lz analyses were
— conducted.
% )

Data acquisition

Analysis and
communication

20

- Analyse data

« Collect/collate data for site

« Communicate messages

Data was collected from
existing data and simple
interviews. In order to identify
missing services and collect
information, a stakeholder
meeting was conducted with
the representatives of the
area.
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The experience of Thai Thuy in Vietnam

Exchange rate: 22,300VND/USD

~
Harvested Wild Goods $2.2 million/year —_— "
Fish harvested in Thai Thuy district $1.37 million/year ' Water Purlflcatlon
Shellfish collected in the mudflat $0.87 million/year The mudfiat conducts water
v purification through the activities of living
) organisms such as clams, microalgae
i Cultivated Goods $ 11.7 million/year and bacteria in the mud. Mangroves
‘{:‘Bé%”‘-i“"?; 3 Fish and Shrimp harvested from semi natural aquaculture $0.58 million/year also have a waste treatment function
yHanoigZ s s ($2,524/halyear) 2 and these functions are vital to maintain
£108 “(Hz-é-i‘ai-l:;a-r-‘fo Fish harvested from intensive aquaculture $8.93 million/year ($7,558/ha/year) 2 seawater quality.
S g Clam harvested from clam culture in mudflat $ 1.93 m/year
Salt production in the salt farm $0.22 million/year *
v,
R
Disaster Risk Reduction $ 1.1 million/year Eco-tourism
Protective benefits of mangrove forest $1.05 million/year * B ' Besctouries: s an ik
y watching and walking in the mudflat has
\ not been developed at Thai Thuy but
. - - there is potential to attract tourists. Well
Climate Regulation $60.3 million managed sco-tourism can provide
The benefit of global climate regulation from the carbon stored in the wetland is benefits not only for tourists, but also for
$ 60.26 million. This is an one-off stored value, i.e. not an annual value. ® . g
local people as an income source.

BirdLife

INTERNATIONAL

Net Benefit : $ 15.0 million / year
Plus $ 60.3 million of carbon storage function

Partnership for nature and people
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Relevance of TESSA in a Ramsar Conventlon

10,168 ha Download RIS

LAGUNE DE GHAR EL MELH ET DELTA DE LA
contiex MEJERDA A
'\ ] " Country: Tunisia ‘,Q

Designation date: 07-11-2007
Site bev 1706
Published si 15 year(s)

Ghar EI Melh, TuniSia: ."..._.................-----.........................................,.............:\.‘;u:’___ﬁ..:;

10,168 ha Ay

[}
//
° 9 ’402 | n h a b | ta ntS ,_//‘ Mediterranean Sea
1
- Ramsar Site (2007) \‘““\\Mw%%rg?
° KB A ( 2 O 1 6) e \'*?M»\_*_ji).;: |:| z::i:l\i::udy Area Delimitaion
e /’/ I Montalnous massif of Edmina-Nadhour
/// [ Bl Gataayas/ Polders
. Ramsar City (2018) / B syt
I Ghar i
0 | o y y — (La::dSEI Melh City
[ r

D)3 :\-/

Bi@e

gl “-e-"i ey FONDATION POUR LA NATURE

Association "Les Amis des Oiseaux" PARTNER

BirdLife

INTERNATIONAL Partnership for nature and people



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

Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)

Input Data (reflect scenarios) Marine InVEST Models e o_utputs
IVI d I (ecosystem services & values)
- oduiar

( \ ECOSYSTEM VALUATION
= e.g.
| W,’J”‘P 3T - SERVICES g

-

Based on complex equations e il il
Coastal
Protection = Area Flooded/ avoided
@ Eroded damages
Blg-PHVSlCAL
Maps in, maps out e
Species Quality/Risk Visitation Expenditures

due to

" strlbutlon B Assessment Recreation =3 Rates recloa
> activity
?l Stand-al
and-alone app B

but GIS software still needed i

Socio-EconOMIC (::'SCTSS;SS ::> ;::l:::s Ni;f;:so;”t
s o recreational) ﬂ:ijjeslf;ﬂ sz
peration costs \
L - m;;nrwues a ) Guerry et al 2012
natural : : :
I Qe  hitps://naturalcapitalproject.stanford.edu/software/invest
’ PROJECT

BirdLife
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Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)

INVEST models

Carbon | Read more » Coastal Blue Carbon | Read more » @lnerability | R@

Habitat Quality | Read more »

Crop Pollination | Read more » Crop Production | Read more »

Habitat Risk Assessment | Read more » Offshore Wind Energy | Read more » Recreation | Read more »

Seasonal Water Yield | Read more »

j
Reservoir Hydropower Production (Water Yield) | Scenic Quality | Read more » a
¢

.

PRy

Read more »
@Retention | R@ g‘ Urban Cooling | Read more » Urban Flood Risk Mitigation | Read more »
Urban Stormwater Retention | Read more » Water Purification | Read more » Wave Energy | Read more »

tural
QgpLi'trgl https://naturalcapitalproject.stanford.edu/software/invest

PROJECT

B i,
BirdLlife
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INVEST application: Overlap of ES hotspots and KBAs/PAs

e o .
1tau
1

% ey
) g
5 A

o .t. -
a1 Sph el :
A“?": \ ational Pa
a7 6 .

rk:
B

>
<

p

Number of ©3

service
hotspots
=0
Number of i
service hotspots E §
B0
11 [ Terrestrial KBAs
B2 PAs that overlap KBAs
M3 (I Non-overlapping PAs

Mandle et al., 2017 in Neugarten et al., 2018.

)l\ https://portals.iucn.org/library/node/47778
BlrdLlfe Partnership for nature and people

INTERNATIONAL



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

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

Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)

INVEST models
Carbon | Read more » Coastal Blue Carbon | Read more » Coastal Vulnerability | Read more »
Crop Pollination | Read more » Crop Production | Read more » @uality | Re@
Habitat Risk Assessment | Read more » Offshore Wind Energy | Read more » Recreation | Read more »
Reservoir Hydropower Production (Water Yield) | Scenic Quality | Read more » Seasonal Water Yield | Read more »
Read more »
Sediment Retention | Read more » Urban Cooling | Read more » Urban Flood Risk Mitigation | Read more »
Urban Stormwater Retention | Read more » @riﬁcation | Ree@ Wave Energy | Read more »
S

tural
QgpLi'trgl https://naturalcapitalproject.stanford.edu/software/invest

PROJECT

B i,
BirdLlife
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INVEST application: Overlap of ES hotspots and hydrological units

"’X 1045°N] ¢
0°N — ‘
W
15°N 1
) 10.40°N+
Caribbean Sea
10°N 1
10.35°N+
5°N
9 90 85° 80 75°W
11N
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10.25°N+
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ha 0 5 10km 10
o — ® 10 20N : : : o -
85.8°W 85.4°W 85°W . 85.40°W 85.35°W 85.30°W 85.25°W 85.20°W

D Lake Arenal D Arenal-Tempisque Irrigation District D Tempisque-Bebedero watershed D Palo Verde National Park . Ramsar Site (wetlands)

_—— - Barchiesi et al., 2022: Wetland hydropattern and vegetation greenness predict avian populations in Palo Verde, Costa Rica
BirdLife
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INVEST application: Overlap of ES hotspots and hydrological units

Nature-based

g

Recreation

e i

Wild Harvested
Goods :

TR e

Palo Verde, Costa Rica © S. Barchiesi

BirdLlife
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INVEST application: Overlap of ES hotspots and hydrological units

eBird
A o~ 2015 - Tl 2017 S 2019
Legend
: \ Value
N J g ) High: 1
Y ' < <

’;{ ¥ ; i Y i" - Low: 0
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sub-watersheds
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Habitat Quality (waterbirds)

_—— - Barchiesi et al., 2022: Wetland hydropattern and vegetation greenness predict avian populations in Palo Verde, Costa Rica
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INVEST application: Overlap of ES hotspots and hydrological units

=

Google Earth Engine

A 2015 i g 2017 T 2019
Legend
Value
o Highf 0.7
y b B Low: 0
sub-watersheds
B 5

Value
e 110 -220 ghalyr

B 0-0.1g/halyr

Water Purification (nitrogen retention)

Barchiesi et al., (forthcoming)
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INVEST application: Overlap of ES hotspots and hydrological units

Legend

B rotspot (+3ES)
[ hotspot (+2ES)
|:| hotspot (+1 ES)

[ | tradeoff (0 ES)

sub-watersheds

B - ?915 2019 [ ] tradeoff (-1 ES)

[ ] coldspot (-1ES)
[ coldspot (-2ES)
B coidspot (3ES)

- — Barchiesi et al., (forthcoming)
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Relevance of INVEST in a Ramsar Convention context

—

X A P A
‘A}V‘ 'i\_ ‘3\\ \
sy 18 J 5 312
Dillon e s Dillon "'{r ]
Beach Beach R
Twna/es Tomales
Bay) Bay
i San Pablo Sah Pablo
; . Bay » Bay
Marin - :
County / ol m,
c-'....\ 4
San » Protective Role of San
Habitat \Francisco P;ab;:its a:d Erancisco
- ark Lands
8 xep \Bay Bay
00 Wetlands . Lowest Role v
= l\;clgrklﬁﬁ Bolinas Stinso\n\ .\ Medium Role Bolinas Stinson
— bu'rfgmss Beach ® Highest Role Beach
. High Dunes National Parks t
Low Dunes N . Service N * (-f
Seawalls and [ California State
Revetments J Parks
0 10 20 San 0 10 20 San
[ mmm NG Francisco Km Francisco

Wedding et al., 2022: Embedding the value of coastal ecosystem services into climate change adaptation planning
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Assessment of the Coastal Protection Service

Stefano Barchiesi, PhD
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Assessment of the coastal protection service

Site-based assessment: Coastal protection in TESSA

Visual outputs

Map and cross shore profile of the
current site and comparison map of
alternative statessite

Service assessment

Output values

Reduction in the height of

%,

BENEFICIARIES

&

Highest water levels

\ Lowest water levels

* . .
wind-waves across the site
Ll Attenuation of storm surge
flooding across the site
HAZARD
APPROACH
Erosion/progradation and
—»| accretion/sediment loss at the

site

v

Ecosystem service provision
map overlay: showing (i) wave
reduction; (ii) surge reduction;

(iii) erosion

Visual outputs

Partnership for nature and people




Assessment of the coastal protection service

Site-based assessment: Coastal protection in TESSA

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

BirdLife

INTERNATIONAL

Coastal Hazard

Coastal Ecosystem

Beneficiaries (people/assets
affected by hazard)

\—__DZﬁDEI

Type of hazard (waves,
storm surge, erosion
Magnitude (e.g. wave
height, peak water
level)

Frequency of the hazard
Direction of approach of
hazard

Type (mangrove, salt
marsh, tidal flat)
Location relative to
hazards and
beneficiaries

Area (width and length)
Characteristics of the
ecosystem (e.g.
elevation, vegetation
cover)

Likely alternative state if
ecosystem not present

* Types of land use/assets
(e.g. buildings, roads,
agriculture,
aquaculture)

* Number of people
within the zone likely to
be affected

* Location and elevation
of people and assets

* Loss of value that would
occur if hazard affects
beneficiaries

Partnership for nature and people




Assessment of the coastal protection service

Site-based assessment: Coastal protection in TESSA

Coastal M1 Coastal M2 Coastal M3 Coastal M4

Obtaining information on hazards, Creating maps of your sites Drawing a cross-sectional profile of Estimating the tidal limits and %
ecosystems and beneficiaries/assets your site inundation frequency

affected through stakeholder meetings ‘

Coastal M5 Coastal M6 Coastal M7 Coastal M8

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

waves
Coastal M9 Coastal M10 Coastal M11 Coastal M12
Calculating the wave attenuation Working out whether storm surges Estimating storm surge reduction with ~ Using numerical storm surge models to
service provision by your site occur at the site distance through wetlands using estimate surge reduction through
average rates of reduction from the wetlands
literature
Coastal M13 Coastal M14 Coastal M15 Coastal M16
Estimating the value of storm surge Conducting a visual inspection to Estimating the rate of lateral Estimating the extent to which
reduction benefits assess if the site is changing erosion/progradation 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

High-level, modelling-based
assessment 7.

e

0 70

el
A

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

BirdLlife
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Assessment of the coastal protection service

Modelling-based assessments of the Regional Flyway Initiative

INVEST models
AINUS "
Carbon | Read more » @ Notional Unversiy Coastal Blue Carbon | Read more » Coastal Vulnerability | Read more »
Crop Pollination | Read more » Crop Production | Read more » Habitat Quality | Read more »
Habitat Risk Assessment | Read more » Offshore Wind Energy | Read more » Recreation | Read more »
Reservoir Hydropower Production (Water Yield) | Scenic Quality | Read more » Seasonal Water Yield | Read more »
Read more »
ING'S

Sediment Retention | Read more » Urban Cooling | Read more » College Urban Flood Risk Mitigation | Read more »

LONDON
Urban Stormwater Retention | Read more » @ification | Re@ Wave Energy | Read more »

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

PROJECT

S
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (biophysical)

Grid coast Input data Variable ranks Hazard index st
Vulnerabili

. . _E,,

Geomorphology o - M High
. 250 m — — 5 Moderate
< . Low
250 m
Habitats TOtal,
Population
Relief
Vulnerable
Populations
Wind exposure
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_—— - Silver et al., 2019: A National Coastal Hazard and Social Vulnerability Analysis for The Bahamas
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (biophysical)

List of local NCP modelled

Nitrogen retention for water quality regulation

Sediment retention for water quality regulation

Pollinator habitat sufficiency for pollination-dependent crops

Fodder for livestock

Timber production

Fuelwood production

Flood regulation

Riverine fish harvest

Access to terrestrial nature (for local recreation and gathering)

Coastal risk reduction (terrestrial and marine)

Marine fish harvest

Marine recreation (coral-reef tourism and associated livelihoods)

Most important

Natural assets || Sites providing

(100% of NCP) | 90% of NCP Critical natural assets S)';e;;':fv;\ldég?

I onland

: In the ocean
Aggregate importance to local NCP (country-level optimization across 12 types of NCP)

— - - Chaplin-Kramer et al., 2022: Mapping the planet’s critical natural assets
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (economic)

INPUT VARIABLES: TROPICAL CYCLONES
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (economic)
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (economic)
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Assessment of the coastal protection service

Modelling-based assessment: Coastal protection (economic)
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Assessment of the coastal protection service

Modelling-based assessment: Nutrient Retention (biophysical)

Nitrogen retention Nitrogen export

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

Google Earth
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Spratly Islands
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Coastal protection service
(biophysical value)

ID 116 (PHI)

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%]
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Coastal protection service
(biophysical value)

ID 117 (PHI)

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%]
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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%]
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South'China Sea

Spratly Islands
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®perto Princesa
Palawan

®Dumaguete
®Brooke's Point
Sulu Sea Mindanao

®sandakan

-2919&&5
T2

Luzon
®B2aguio

OManila
®Batangas
Mindoro
Philippines
Samar Island
Panay
Leyte
®loilogacolod
®Cebu
Bohol

Negros

®Cagayan delGro

Coastal protection service
(biophysical value)

ID 120 (PHI)

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%]
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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%]
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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%]
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Coastal protection service
(biophysical value)

ID 125 (PHI)

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%]
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Coastal protection service
(biophysical value)

~ Paracel Islands LLuzon
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South'China Sea
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OManila
i Maximum potential exposure (index):
- 2.82 +0.04 [avg. 2.42]
Risk reduction (index x population):
Philippines
z Samar Island N,D_ [avg, 333]
Risk reduction (% max pot exp):
o 0.8% [avg. 4.7%]
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Coastal protection service
(economic value)

ID 115 (PHI)

North Manila Bay (Bulacan)
Total annual benefits (USS, 2015):

4.5M + 0.2M [avg. 10.4M]
Per mangrove area (USS, 2015/ha):

5,250 + 175 [avg. 8,081]
For 100-yr return storms (USS, 2015):

493K + 262K [avg. 2.5M]
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Coastal protection service
(economic value)
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W Total annual benefits (USS, 2015):
O N.D. [avg. 10.4M]

Per mangrove area (USS, 2015/ha):

SEEIRE Elle! N,D. [avg. 8,081]
For 100-yr return storms (USS, 2015):
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e v Coastal protection service
aracel |siands ke .
(economic value)

®B2aguio

South'China Sea

e ID 117 (PHI)

OManila
FE -y Total annual benefits (USS, 2015):
- N N.D. [avg. 10.4M]
Per mangrove area (USS, 2015/ha):
Philippines
Samar Island N,D. [avg. 8,081]
For 100-yr return storms (USS, 2015):
o 10K + 3.2K [avg. 2.5M]
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Coastal protection service
(economic value)

ID 118 (PHI)

Negros Occidental CWCA
Total annual benefits (USS, 2015):

4.2M + 2.9M [avg. 10.4M]
Per mangrove area (USS, 2015/ha):

24,181 + 16,794 [avg. 8,081]
For 100-yr return storms (USS, 2015):

10.3M + 8.2M [avg. 2.5M]

Google Earth
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Coastal protection service
(economic value)

ID 120 (PHI)

Total annual benefits (USS, 2015):

4.5M + 0.2M [avg. 10.4M]
Per mangrove area (USS, 2015/ha):

5,250 £ 175 [avg. 8,081]
For 100-yr return storms (USS, 2015):

1.3M £ 0.2M [avg. 2.5M]
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Coastal protection service
(economic value)

ID 123 (PHI)

Sibugay Wetlands
Total annual benefits (USS, 2015):

86.3M £ 57.6M [avg. 10.4M]
Per mangrove area (USS, 2015/ha):

40,766 + 27,212 [avg. 8,081]
For 100-yr return storms (USS, 2015):

1.8M £ 1.4M [avg. 2.5M]

Google Earth



Coastal protection service
(economic value)
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ez Panabo Coast
Total annual benefits (USS, 2015):

N.D. [avg. 10.4M]
Per mangrove area (USS, 2015/ha):

SEEIRE Elle! N,D. [avg. 8,081]
For 100-yr return storms (USS, 2015):

ot 3,601 + 342 [avg. 2.5M]
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Coastal protection service
(economic value)
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EEE-ON Total annual benefits (USS, 2015):
101K + 3K [avg. 10.4M]
Per mangrove area (USS, 2015/ha):
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For 100-yr return storms (USS, 2015):
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Coastal protection service
(economic value)
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RE-Oy Total annual benefits (USS, 2015):
- N N.D. [avg. 10.4M]
Per mangrove area (USS, 2015/ha):
Philippines
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For 100-yr return storms (USS, 2015):
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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)
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ID 121 (PHI)

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)
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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)

Nutrient retention service
(biophysical value)

Google Earth



* R
e PN

i - Py e -~

s b " ANY QUESTIONS?
. Bird

INTERNATIONAL

7 X »
< /o
=

>

Stefano Barchiesi,}Ph‘D

Ecosystem Services'Officer, BirdLife Intérnational
stefano.barchiesi@birdlife.org



mailto:stefano.barchiesi@birdlife.org

U.S. DEPARTMENT

OF THE INTERIOR

INTERNATIONAL TECHNICAL
ASSISTANCE PROGRAM

3 University of
USAAID @Southampten

= & S L L )
ADB BirdLife E”RA:p

aaaaaaaaaaaaaaaaaaaaaa
INTERNATIONAL

REGIONAL FLYWAY INITIATIVE TRAINING SERIES:
From Wetland Ecosystem Services

to Nature-based Solutions

ADB HQ on 27-30 June 2023

Disclaimer: The views expressed on this document are those of the author/s and do not necessarily reflect the views and policies of the Asian
Development Bank (ADB) or its Board of Governors or the governments they represent. ADB does not guarantee the accuracy of the data
included in this publication and accepts no responsibility for any consequence of their use. By making any designation of or reference to a
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