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Introduction to Ecosystem Service Assessment Tools

Decision tree for tool selection

requires paid software
" marine (coastal)

u quantitative

@ monetary values

YES NO _

\d . &
# primary data required

@ designed for scenarios comparison

-~
IUCN

Tools for measuring,
modelling, and valuing
ecosystem services

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

Adapted from Neugarten et al., 2018.
https://portals.iucn.org/library/node/47778
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Introduction to Ecosystem Service Assessment Tools

Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)

Input Data (reflect scenarios) Marine InVEST Models Mocsl 0.utputs
> IVI Od u Ia r (ecosystem services & values)

ECOSYSTEM VALUATION

( ”’:’Fvﬁ??? [ SERVICES e.g.
» Based on complex equations il o - .2
Prtt:)(::i:?clm l:> Area Flooded/ avoided
Eroded damages
» Maps in, maps out oo
| .
> < activity
» Stand-alone app
but GIS software still needed
(including =Y tandel Nf,z?;:i;‘"t
recreational) Slom:=8 finfish and
shellfish
>\/-:A“i : urg»opﬁcosts > \
L "~ propertyValues ) Guerry et al 2012
natural : : :
! LI NE https://naturalcapitalproject.stanford.edu/software/invest
’ PROJECT
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Introduction to Ecosystem Service Assessment Tools

Integrated Valuation of Ecosystem Services and Tradeoffs
(InVEST)

INVEST models
Carbon | Read more » Coastal Blue Carbon | Read more » @ Coastal Vulnerability | R@
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 » 6
Sediment Retention | Read more » gk Urban Cooling | Read more » ‘5\ Urban Flood Risk Mitigation | Read more »
XA ... e e
Urban Stormwater Retention | Read more » Water Purification | Read more » Wave Energy | Read more »
natural ) ) )
; ) el https://naturalcapitalproject.stanford.edu/software/invest
PROJECT
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Introduction to Ecosystem Service Assessment Tools

INVEST application: Overlap of ES hotspots and KBAs/PAs

Number of ©¢
service
hotspots

B0
11
2
3

=0

11 [ Terrestrial KBAs ;
2 PAs that overlap KBAs '
3 [CINon-overlapping PAs

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

)l\ https://portals.iucn.org/library/node/47778
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Introduction to Ecosystem Service Assessment Tools

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 | Rea@
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 | Re@ Wave Energy | Read more »
S

tural
Qe?plf{gl https://naturalcapitalproject.stanford.edu/software/invest

PROJECT

B i,
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Introduction to Ecosystem Service Assessment Tools

INVEST application: Overlap of ES hotspots and hydrological units

=

Google Earth Engine

2017 L i ’ 2019

N T 2015

Legend

Value
wem High: 0.7

B Low: 0

sub-watersheds

Value
w110 -220 g/halyr

B 0-0.1 g/halyr

Water Purification (nitrogen retention)

Barchiesi et al., (forthcoming)
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Introduction to Ecosystem Service Assessment Tools

Rapid Assessment of Wetland Ecosystem Services (RAWES)

» Ramsar-specific

Al. Why use RAWES?
° A2. Possible applications
yS e l I l I C A3. Thinking about the ‘system’

B. Preparing for a
field assessment

L]
> R a I d B1.The assessors
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

O C2. Using observations and questions

> CO m p re h e n S IVe C3. Including indigenous and local knowledge
C4. Reaching a consensus
C5. Recording information

D. Managing and
analysing data

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

L DA4. Lessons learned

) A practitioner’s guide
= T Figure 1 The four steps in applying the RAWES approach.
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Introduction to Ecosystem Service Assessment Tools

Rapid Assessment of Wetland Ecosystem Services (RAWES)

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

Box 10

Assessments wel
across Metropolit

ne
Land Use he
Residential area 3' e

N industrial area
I commercialarea | OF
I Recreation area A
B Transportation area its
Public facilities

Rice paddy
Dry feld Wi
Vinyl greenhouse

I Orchard en

[ other arable land
Il Broaciear forest
I Coniferous forest sC
I Vixed forest 3
Natural grassland isk
I Artificial grassiand
I iniand wetiand
[0 Coastal wetland
Natural barren area
Other barren area
0 inland water

I Ocean

L N

: Kilometers
5 10

0 25

N

18
’ "

. ) [
Biochemicals, natu A 0 25 5

urnamental resources
Clay, mineral, aggregate harvesting

Energy harvesting from natural air and water flows
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| Kilometers

10

Type of ecosystem asset
O Park
Farms
Cultural asset
Forest
Wetland
Recreation amenity
River
Coast
Other
Number
o 1-5
O 5-10
QO 10-20
O 20-34

OO0 ®eO0oO0

o

T g Rk
Gimpd®Jangne(ing;(royal tomb)
R 4 S DL

£ vvb'si&%{ )

Partnership for nature and people

&

Ji.C 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

Contribution of ecosystem assets to ecosystem services

5% 54% 41%
3% \ 3&';% 62%
7% I 70% 24%
10% | 80% 10%
5% I 28% 67%
4% ! 32% 64%
4% I 42% 54%
3% | 45% 52%
6% [ a7% 47%
3% | 35% 63%
5% | 32% 63%
0% 6% 93%
1% 27% 73%
1% 12% 87%
2% 1% 87%
3% 23% 75%
2% ‘ 36% 61%
3% ] 32% 65%
100 50 o — 50 A 100
Percentage

Response Q 1 2 3



https://doi.org/10.1016/j.ecoser.2017.03.024
https://doi.org/10.1016/j.ecoser.2021.101337
https://doi.org/10.1016/j.ecoser.2021.101337

Introduction to Ecosystem Service Assessment Tools

Guided Question (Open Forum)

What are your challenges in
measuring and monitoring these
ecosystem services?

BirdLife
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ADAPTING ECOSYSTEM SERVICE ASSESSMENT TOOLS:
EXPERIENCES AND LESSONS LEARNED



Adapting ecosystem service assessment tools: experiences and lessons learned

The experiences of Myanmar and Vietham with TESSA

Benefits of Ecosystem Services

- provided by Thai Thuy Wetland
» in Vietnam

BirdLife sidLite ntemational Tokyo
ety

(’ wigt  Viet Nature Conses Centre
" Noture  Office: Room No. 202, 1872, Le Van Luong Steet, Thanh Xuan distdct
Ha

Email: odmin@niennhienviet.crg.vn

; ’ Measuring ECOSYSTEM SERVICES e e o
Birdlfe  sctteramtonatino provided by MOEYUNGY! WETLAND

in Myanmar

----- Cor afion:
Email: bancomyanmar@gmal.com
Phone: 95-9-420080979
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Adapting ecosystem service assessment tools: experiences and lessons learned

The experience of Thai Thuy in Vietham

Exchange rate: 22,300VND/USD

~
Harvested Wild Goods $2.2 million/year A :
Water Purification
Fish harvested in Thai Thuy district $1.37 million/year ' ate u Cat o
Shellfish collected in the mudflat $0.87 million/year The mudfiat conducts water
> purification through the activities of living
F organisms such as clams, microalgae
2 Cultivated Goods $ 11.7 million/year and bacteria in the mud. Mangroves
pe ‘.ﬂt'Béb;,N‘”l‘;; Fish and Shrimp harvested from semi natural aquaculture $0.58 million/year also have a waste treatment function
“Hanoi ($2,524/nalyear) * and these functions are vital to maintain
N Fish harvested from intensive aquaculture $8.93 million/year ($7,558/halyear) seawater quality.
Clam harvested from clam culture in mudflat $ 1.93 m/year

MITGQRIy OIS aitw

Salt production in the salt farm $0.22 million/year acquisition communication

/

ollate data for ¢

Disaster Risk Reduction $ 1.1 million/year | il Eco-tourism

Protective benefits of mangrove forest $1.05 million/year * <

Benefi

o Eco-tourism such as bird

J = . watching and walking in the mudflat has
ko3 " —==Swwsd not been developed at Thai Thuy but |
5 o R there is potential to attract tourists. Well

Climate Regulation $60.3 million

The benefit of global climate regulation from the carbon stored in the wetland is
$ 60.26 million. This is an one-off stored value, i.e. not an annual value. ®

managed eco-tourism can provide
benefits not only for tourists, but also for .
local people as an income source. =

. [_UON, a STaRenooe

meeting was conducted with e -
the representatives of the . —

area.

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

BirdLife
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Adapting ecosystem service assessment tools: experiences and lessons learned

The two-pronged approach of the Regional Flyway Initiative

High-level, modelling-based

assessment i
) j’

Site-level, participatory

assessment g
B

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

BirdLlife
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Adapting ecosystem service assessment tools: experiences and lessons learned

Modelling-based assessments of the Regional Flyway Initiative

INVEST models
EENUS "
Carbon | Read more » W Netona niversty 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 »
NGS

Sediment Retention | Read more » Urban Cooling | Read more » 262 Urban Flood Risk Mitigation | Read more »

| 2l LONDON gation|
Urban Stormwater Retention | Read more » @ification | Re@ Wave Energy | Read more »

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

PROJECT
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Adapting ecosystem service assessment tools: experiences and lessons learned

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 Eg;egef:)ofv"\ldg;?
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
BirdLife
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Adapting ecosystem service assessment tools: experiences and lessons learned

Modelling-based assessment: Coastal protection (economic)

: B 23 - £
b) 'v‘\c;‘{..‘ i -
T\ Miami (US) " --. ' ’ e ‘&*”

R i ATLANTIC W

Wenzhou (PRC) |

{5
y \ <, W
.Y

X . » OCEAN r Taipei,China
: By e’ ” © @ San Juan (Pto. Ricp) ‘ , y 8 . - PACIFIC OCEA)
‘. : 5 '.' o = A : . . . .
- 7 . — : 1
ot . Abu Dhabi |- : :
5 : “‘A (A Emirates). =" df, . Hai Phong (Viet Nam)
¥ W £z, b ’ g & VAT, \/ TR
T Belen (Brazil) Y Munbai (India) 1 ﬁ&' V\j -
/ _ Yidda (S. Arabia) : & Ay
Cancun (México) : . gl" : . INDI1AN | HoChi Minh “).'A‘{ . ) L\
" Nacala (Mozambique) ps oy | (VietNam) D
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/
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—— - Menendez et al., 2020: The Global Benefits of Mangroves
BirdLlife - .
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Adapting ecosystem service assessment tools: experiences and lessons learned

Modelling-based assessment: Flood Mitigation (biophysical)

CoS$ting )
Nature

— - - Mulligan, M. 2021: Co$tingNatureMap: a visualisation tool
BirdLife
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NOTE: For an
interactive version
of this map and
those in the next
slides, please write
to ADB-RFI.

ID 127 (THA)

Bang Pu

Annual expected benefits to total stock:
USS 10,597,494

Per hectare of mangroves:

USS 4,427

For 1 in 100 years return storms:

USS 25,826,288

Google Earth




ID 130 (THA)

Khlong Tamr

Annual expected benefits to total stock:
USS 7,423,544
Per hectare of mangroves:

UssS 3,101

For 1 in 100 years return storms:

USS 1,467,182

Coastal protection service
8 AR o O (economic value)

Google Earth




ID 131 (THA)

Annual expected benefits to total stock:
USS 811,605

Per hectare of mangroves:

USS 101

For 1in 100 years return storms:

uss -

Coastal protection service
(economic value)

Google Earth




ID 132 (THA)

= Kho Kham
' Annual expected benefits to total stock:

USS 5,908,126
Per hectare of mangroves:

USS 4,313

For 1 in 100 years return storms:

USS 14,746,253

Coastal protection service
R (economic value)

Google Earth




Annual expected benefits to total stock:
uss 0

Per hectare of mangroves:

UsS 0
For 1 in 100 years return storms: Coastal protection service
uss - (economic value)

Google Earth




ID 134 (THA)
Krabi Estuary

Annual expected benefits to total stock:

uss o

Per hectare of mangroves:

uss 0

For 1 in 100 years return storms:

Coastal protection service
(economic value)

Google Earth




ID 135 (THA)
Pak Nam Prasae

Annual expected benefits to total stock:

USS 2,019,217

Per hectare of mangroves:

USS 1,087
For 1 in 100 years return storms:

ussS -

Coastal protection service
(economic value)

Google Earth




ID 136 (THA)

¥ | Pak Thale

Annual expected benefits to total stock:

USS 1,183,183
Per hectare of mangroves:
USS 3,025
For 1 in 100 years return storms:

USS 2,927,771

Coastal protection service
(economic value)

Google Earth




ID 137 (THA)
Pang Nga Bay
Annual expected benefits to total stock:
USS 83,135
Per hectare of mangroves: Coastal protection service
US$ 105 _ (economic value)
For 1 in 100 years return storms: £8C0
USS 182,835 Google Earth




ID 127 (THA)
Bang Pu

Current maximum coastal risk:

3.42

Percentage risk reduction by nature:

4.6%

Business-as-usual scenario (2100):

3.9%

Coastal protection service
(biophysical value)

Google Earth




ID 130 (THA)

Khlong Tamru
Current maximum coastal risk:

3.42

Percentage risk reduction by nature:

4.6%

Business-as-usual scenario (2100):

3.9%

Coastal protection service
(biophysical value)

Google Earth




ID 131 (THA)

Current maximum coastal risk:

2.09

Percentage risk reduction by nature:

3.7%

Business-as-usual scenario (2100):

2.8%

Coastal protection service
(biophysical value)

Google Earth




ID 132 (THA)
2 Kho Kham

Current maximum coastal risk:

2.98

Percentage risk reduction by nature:

5.1%

Business-as-usual scenario (2100):

4.0%

Coastal protection service
(biophysical value)

Google Earth




Current maximum coastal risk:

2.92 (average)

Percentage risk reduction by nature:

5.9% (average)
Business-as-usual scenario (2100): Coastal p:t:“:on:en'ice
4.6% (average) (biophysical value)

Google Earth
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ID 134 (THA)
Krabi Estuary

Current maximum coastal risk:

2.79 (average)

Percentage risk reduction by nature:

5.4% (average)

Business-as-usual scenario (2100):

4.1% (average)

Coastal protection service
(biophysical value)

Google Earth




ID 135 (THA)

Current maximum coastal risk:

2.30

Percentage risk reduction by nature:

6.8%

Business-as-usual scenario (2100):

5.2%
Coastal protection service
(biophysical value)

Google Earth




§ D 136 (THA)

Current maximum coastal risk:

2:35

Percentage risk reduction by nature:

6.7%

Business-as-usual scenario (2100):

5.1%

Coastal protection service
(biophysical value)

Google Earth




ID 137 (THA)
Pang Nga Bay

Current maximum coastal risk:

2.79 (average)

Percentage risk reduction by nature:

5.0% (average)

Business-as-usual scenario (2100):

3.9% (average)

Coastal protection service
(biophysical value)

Google Earth




ID 128 (THA)

Bung Boraphet
Magnitude of natural storage:

s Downstream population benefitting:

Downstream infrastructure benefitting:

Google Earth




ID 129 (THA)
Huai Chorakhe Mak Reservoir

Magnitude 6f naiz;a'l"storage:
173,000,000,000 m3
Downstream population benefitting:
442 people

Downstream infrastructure benefitting:
1,900 ha

Flood mitigation service
(biophysical value)

Google Earth




ID 138 (THA)

Sanam Bin Reservoir

Magnitude of natural storage:
149,000,000,000 m?

Downstream population benefitting:
342 people

Downstream built-up area benefitting:

1,300 ha

Flood mitigation service
AT (biophysical value)

Google Earth




ID 128 (THA)

Bung Boraphet
N retained * pp! downstream (50km):

10,302,553 (Kg x people)

N retained * ppl downstream (500km):

47,464,507 (Kg x people)
Net N exported (2015-2020):

36,477 Kg (average)

Water purification service
ST ey 3 (biophysical value)

Google Earth




ID 129 (THA)
Huai Chorakhe Mak Reservoir
N retained * ppl downstream (50km):
10,807,429 (Kg x people)
N retained * ppl downstream (500km):
68,060,912 (Kg x people)
Net N exported (2015-2020):
4,754 Kg (average)

Water purification service
(biophysical value)

Google Earth




ID 138 (THA)

Sanam Bin Reservoir
N retained * ppl downstream (50km):

2,850,402 (Kg x people)
N retained * ppl downstream (500km):
43,123,404 (Kg x people)
Net N exported (2015-2020):
1,223 Kg (average)

Water purification service
T (biophysical value)

Google Earth




>L THANK YOU

Bird Dr Stefano Barchiesi,
= TIONAL Ecosystem Services Officer, BirdLife International
stefano.barchiesi@birdlife.org

.
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