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Potential indicators on physical ecosystem services flows 

Physical ecosystem services flow 

indicators
Further description Spatial unit Disaggregation

Unit of 

measurement

Amount of biomass generated 

Biomass provisioning 

services

Ecosystem 

accounting area

Ecosystem type; 

Type of biomass Tonnes

Water abstracted for use by 

household and industry (proxy 

measure) Water supply services 

Ecosystem 

accounting area Ecosystem type Cubic metres

Tonnes of carbon retained 

(captured and stored/trend in the 

carbon sequestered)

Global climate regulation 

services 

Ecosystem 

accounting area Ecosystem type Tonnes

Tonnes of airborne pollutants 

captured (e.g., PM10; PM2.5) Air filtration services 

Ecosystem 

accounting area

Ecosystem type; 

type of pollutant Tonnes

Tonnes of waterborne pollutants 

removed (e.g., chemical oxygen 

demand) from wastewater

Water purification 

services

Ecosystem 

accounting area

Ecosystem type, 

type of pollutant Tonnes

Number of properties/ km of 

coast/shoreline/riparian zone 

protected;

change in degree of risk Flood mitigation services 

Ecosystem 

accounting area Ecosystem type Count/km

Number of tourist/recreation visits 

Recreation-related 

services

Ecosystem 

accounting area Ecosystem type Count



Ecosystem Services

EBV or Indicator METRIC

Number of 
candidate 

products in 
EBV2020

Provisioning Regulating Cultural

Ecological Supply Water quality: nitrogen retention 1 x

Ecological Supply Water quality: sediment retention 1 x

Ecological Supply Water provision 1 -

Ecological Supply Carbon storage 2

Anthropological contribution to supply Food production (plant-based?) 1 x

Demand 0

Use Coastal risk reduction 1 x

Use Fisheries catches 1 x

Use Nature-based tourism 1 x

Use River flood protection 1 x

Use
Water quality regulation for downstream 
beneficiaries 1 x

Instrumental value 0

Relational value 0

Other (ebv based indicator or cross-cutting) Erosion control 1 x

Other (ebv based indicator or cross-cutting) Pest control 1 x

Other (ebv based indicator or cross-cutting) Pollination 2 x



Indicators for ecosystem 
service accounts: examples 

from global modeling & 
national case studies



max

min

Asset 
value



People exposed to coastal risk, within 
protective distance of habitat

Storm/wave attenuation by habitatCoastal risk reduction for coastal communities

Anthropogenic 
contribution
(Substitute) 
Sea walls

Better: high-resolution 
property/settlements

Better: move from an index model to a 
process-model that can reflect effect of 

habitat structure not just location

Coastal risk reduction (flood mitigation)

max

min

max

min

max

min



Number of people downstream

Nitrogen retentionNitrogen retention for downstream beneficiaries

Anthropogenic 
contribution
(Substitute)
Water treatment plants

Better: people using untreated 
surface vs. groundwater

Better: avoided nitrate concentration in 
water instead of avoided nitrogen export

Nitrogen retention (water purification)

max

min

max

min

max

min



Number of people downstream

Sediment retentionSediment retention for downstream beneficiaries

Better: reservoirs, especially 
with information about size

Better: C factor set by continuous EBV 
instead of LULC categories

Sediment retention (water purification)

max

min

max

min

max

min

Anthropogenic 
contribution
(Substitute)
Sediment traps, dredging



Case study: Costa Rica



LULC C factor

Pasture High

Forest Low

Factor C

Low

High

Enhanced Vegetation 
Index (EVI)

Factor C

Low

High

Categorical C factor (LULC)

Factor C Continuous C factor (EVI) 

Land cover

Enhancing sediment modeling with Earth observations



Percent difference

49 watersheds
Categorical (LULC)

Continuous (EVI)

Error: 11.5 t/ha

Error: 5.8 t/ha

Enhancing sediment modeling with Earth observations

Percent difference 

from observed

Ecological supply



Pollination dependence of 175 crops

Pollination habitat sufficiencyPollinated production   

Better: updated! (these 
data are from year 2000)

Better: pollinator diversity/abundance, based 
on floral and nesting resources in habitat, not 

just amount of habitat within 2km

Crop pollination (food security)

max

min

max

min

max

min

Coffee account

Anthropogenic 
contribution
(Substitute)
Managed honeybees



Potential 
pollination-
dependent 
production 
Low High

Nesting 
habitat

Floral 
resources

What pollinators are 
likely to be present?

NDVI, 
LAI Tree 

cover

SDMs, 
pollinator 
richness

Pollinator 

availability 

EFT 
diversity

Coffee farms

Pollinated coffee yields

Ecological supply
Demand

Use

Change in 

pollinator 

availability from 

EFT approach 



Number of people within an hour travel, or 
number of people x inverse of travel time

Nature (green space for recreating, gathering)Nature access (for recreation and gathering)

Recreation, gathered products (health)

Better: demographic 
differentiation of travelers

Better: linking species richness (or other 
EBVs) to desirability of recreation or 

availability of foraged products

max

min

max

min

max

min

Better: model use directly, 
using globally-available social 
media, but calibrated locally

Anthropogenic 
contribution
Roads, hotels, other 
amenities

Tourism account



Overestimate 
tourism without 
biodiversity

Underestimate 
tourism without 
biodiversity

low

high

Biodiversity

(+ other covariates: access, 
amenities, climate)

Predictor variables

Visitation 
patterns

Tourism predicted 

(from biodiversity)

Use

Supply

Anthro. 
assets
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Overview of current U.S. SEEA accounts

Account 
type

Extent EAAs 
reported

Scope Analysis 
years

Reference

Land 50 states State Land cover, use, value 2000-2016 Wentland
et al. 2020

Water 50 states State Water use, productivity, emissions, 
quality

2000-2015 Bagstad et 
al. 2020

Ecosystems 10 states, U.S. 
Southeast

State Carbon storage, crop pollination, air 
purification, water purification, 
recreational birdwatching, avian 
biodiversity

2001-2011 Warnell et 
al. 2020

Urban 
ecosystems

768 cities with 
population > 
50,000

City Urban heat mitigation, rainfall 
interception

2011-2016 Heris et al. 
in revision



Combined presentation for 
27-county Atlanta, Georgia 
Metropolitan Statistical Area

• Atlanta MSA (right)

• New county-level 
GDP estimates 
from BEA enable 
finer scale analysis

• Ability to extract 
results for any 
geography e.g., 
watersheds, public 
lands



Crop pollination & agriculture

GDP from 

farms, 

million 

2012 USD

Pollinator habitat: 

Pollinator-

dependent crop 

area

Alabama 1,099 7.96

Arkansas 1,788 0.57

Florida 4,493 3.22

Georgia 2,727 3.22

Louisiana 1,381 1.51

Mississippi 1,376 2.00

Missouri 3,859 1.25

North Carolina 3,210 5.84

South Carolina 768 7.95

Tennessee 1,517 3.01

Improved 
indicators will be 
possible in future 
national 
pollination 
accounts



SDG 11: Make cities & human settlements 
inclusive, safe, resilient, & sustainable



U.S. water use

Year Population Gallons water use/capita

2000 281,710,909 549,907

2005 294,993,511 521,360

2010 309,011,475 431,900

2015 320,878,310 379,138

% change in groundwater use, 2000 to 2015



Land accounts

• Combined fine-grained 
presentation of land 
cover, use, value can 
support various 
analyses



Links to Essential ES Variables
EESV class Urban heat 

mitigation
Urban rainfall 
interception

Air 
purification

Recreational 
birdwatching

Crop 
pollination

Ecological supply Trees that evapotranspire
water & provide shade

Trees that intercept 
excess rainfall

Trees and shrubs 
that filter air 
pollutants

Bird habitat quantity, 
quality, configuration

Pollinator 
habitat 
quality & 
configuration

Anthropogenic contribution Planted trees in urban 
settings

Planted trees in urban 
settings, other natural 
retention/detention 
features

Planted trees in 
urban settings

Infrastructure & 
equipment needed for 
birdwatching

Presence of 
pollinator-
dependent 
crops

Demand More comfortable 
conditions during 
warm/hot times of year

Reduced urban 
stormwater runoff

Air that’s safe to 
breathe

Time outdoors 
watching/ connecting 
with wildlife

Pollination-
dependent 
crops

Use Reduced discomfort under 
hot conditions (less air 
conditioning need, greater 
outdoor activity, etc.)

Using water safe for 
recreation, drinking, 
aquatic life, etc.

Breathing air Viewing birds Pollinated 
crops

Instrumental values Thermal comfort Clean water Air that’s safe to 
breathe

Nourishment

Relational values Connection to nature





Potential indicators on physical ecosystem services flows 

Physical ecosystem services flow 

indicators
Further description Spatial unit Disaggregation

Unit of 

measurement

Amount of biomass generated 

Biomass provisioning 

services

Ecosystem 

accounting area

Ecosystem type; 

Type of biomass Tonnes

Water abstracted for use by 

household and industry (proxy 

measure) Water supply services 

Ecosystem 

accounting area Ecosystem type Cubic metres

Tonnes of carbon retained 

(captured and stored/trend in the 

carbon sequestered)

Global climate regulation 

services 

Ecosystem 

accounting area Ecosystem type Tonnes

Tonnes of airborne pollutants 

captured (e.g., PM10; PM2.5) Air filtration services 

Ecosystem 

accounting area

Ecosystem type; 

type of pollutant Tonnes

Tonnes of waterborne pollutants 

removed (e.g., chemical oxygen 

demand) from wastewater

Water purification 

services

Ecosystem 

accounting area

Ecosystem type, 

type of pollutant Tonnes

Number of properties/ km of 

coast/shoreline/riparian zone 

protected;

change in degree of risk Flood mitigation services 

Ecosystem 

accounting area Ecosystem type Count/km

Number of tourist/recreation 

visits 

Recreation-related 

services

Ecosystem 

accounting area Ecosystem type Count



Potential indicators on monetary ecosystem services flows account and 
ecosystem asset accounts

Monetary indicators Further description Spatial unit
Disaggregatio

n

Unit of 

measurement

Gross Ecosystem Product (GEP) The economic value added 

of all ecosystem services 

generated 

Ecosystem 

accounting area

Ecosystem type, 

ecosystem 

services classes

Local currency

Value of ecosystem services 

linked to industry value added

Value added of industries 

with direct inputs of 

ecosystem services

Ecosystem 

accounting area

Ecosystem type Percentage

Monetary ecosystem asset 

value

Ecosystem 

accounting area

Ecosystem type, 

per capita by 

administrative 

areas, planning 

areas

Local currency

Ecosystem asset value as a 

percentage of total national 

wealth

Ecosystem 

accounting area

Ecosystem type Percentage

Cost of degradation Ecosystem 

accounting area

Ecosystem type, 

per capita by 

administrative 

areas, planning 

areas

Local currency



Questions for discussion 
- Prioritization of indicators and feasibility assessment

• One of the basic premise of the chapter is the importance of a limited set of 
indicators that are feasible for countries to compile. Do the proposed 
indicators satisfy the feasibility requirement?

• Another importance premise is relevance. Are the proposed indicators 
considered as highly relevant to address the current global/national 
concerns?

• It was also suggested that representativity is another important principle, 
where the proposed indicators should represent the attribute for  the whole 
population. Are the proposed indicators considered as representative?

• One of the value of the SEEA EA is on linking the state of ecosystem with 
socio-economic information. Any additional suggested indicator from the 
core accounts that can amplify this linkage?

• Based on above, what are the suggestions on proposed indicators from the 
core accounts that are considered as priority for compilation and 
dissemination? 

• In the light of our discussion what changes might be made to the draft text 
in the SEEA EA?



Further discussion questions 

• What is the suggested frequency for the compilation and dissemination of 
the proposed indicators (seasonal, annual, longer time interval)?

• For indicators that measures change, how to determine the opening stock 
(last year or a reference year)?

• What is the appropriate scale for reporting (integrated national, EAA like 
catchment area, finer scale)?

• Could the proposed indicators be compiled using national data sources?

• What are the potential and limitation in using earth observation data for 
indicator compilation?


