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Potential indicators on physical ecosys

Physical ecosystem services flov
indicators

Further description

(n

Biomass provisioning Ecos
Amount of biomass generated services accol
Water abstracted for use by
household and industry (proxy Ecos
measure) Water supply services accol
Tonnes of carbon retained
(captured and stored/trend in the | Global climate regulation| Ecos
carbon sequestered) services accol
Tonnes of airborne pollutants Ecos
captured (e.g., PM10; PM2.5) Air filtration services accol
Tonnes of waterborne pollutants
removed (e.g., chemical oxygen | Water purification Ecos
demand) from wastewater services accol
Number of properties/ km of
coast/shoreline/riparian zone
protected,; Ecos
change in degree of risk Flood mitigation services| accol
Recreationrelated Ecos

Number of tourist/recreation visits

services

Essential Ecosystem Service Variable Classes
(EESV classes)

EESV class definition

Ecological supply

The ecosystem structure and functions that
underlie the potential capacity of ecosystems to
provide ecosystem services.

Anthropogenic contribution

The efforts that humans invest to enhance
ecological supply and to make use of ecosystem
services. Anthropogenic contributions and
ecological supply interact through the process of
co-production.

Demand

Explicitly or implicitly expressed human desire or
need for an ecosystem service, in terms of its
quantity or quality, irrespective of whether
awareness exists about such need.

Use

Active or passive appropriation of an ecosystem
service by people.

Instrumental values

The importance of an ecosystem service to
societies or individuals as a means to achieve a
specific end (e.g. some dimension of human well-
being).

Relational values

The importance ascribed to how ecosystems
contribute to desirable and meaningful
interactions between humans and nature and
between humans in relation to nature.




EBV or Indicator

Ecological Supply

Ecological Supply

Ecological Supply

Ecological Supply

Anthropological contribution to supply
Demand

Use

Use

Use

Use

Use

Instrumental value

Relational value

Other (ebv based indicator or cressatting)
Other (ebv based indicator or cressatting)
Other (ebv based indicator or cresgtting)

METRIC

Water quality: nitrogen retention
Water quality: sediment retention
Water provision

Carbon storage

Food production (planbased?)

Coastal risk reduction
Fisheries catches
Nature-based tourism

River flood protection
Water quality regulation for downstreamn
beneficiaries

Erosion control
Pest control
Pollination

Number of
candidate
products in
EBV2020
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Indicators for ecosystem
service accounts: examples

from global modeling &
national case studies



Asset
value

max

natural
capital

PROJECT
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INTERNATIONAL

Fuelwood provision

Morlne fish production
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Coastal risk reduction




Use Coastal risk reduction (flood mitigation)  Ecological supply

o "R\ ‘ e f—.. \ =
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min min

C Storm/wave attenuation by habitat

Anthropogenic
o contribution
(Substitute)
Sea walls
min People exposed to coastal rlsk Wlthln ‘ natural
tat

capital

Demand




Use  Nitrogen retention (water purification)
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max
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min - Number of people downstream

Demand

Ecological supply
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Nitrogen retention

Anthropogenic
contribution

(Substitute)
Water treatment plants

natural
capital

PROJECT
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Enhancing sediment modeling with Earth observations

Categorical C factor (LULC)

C factor

LULC

Pasture

Continuous C factor (EVI)
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Enhancing sediment modeling with Earth observations

S

Categorical C
factor higher

Continuous C
factor higher

natural :
capital [ Ecological supply]

PROJECT

49 watersheds

Categorical (LULC)

Error: 11.5 t/ha

100 Keometers

Percent difference
from observed ’

-100 - -95 . s .
-95 --80

-80 --60

-60 --40

-40 --20

-20 --10

-10-10

10- 25

Error: 5.8 t/ha

25-50
50-75 o
75 - 250
250 -1,000 P :

. rcent differen
1,000 ercent difference
Hydrological Station

1000
2000




max

) . 1i~ 3
min min < Pollination habitat sufficiency
Anthropogenic
contribution
(Substitute)
Managed honeybees
min Pollination dependence of 175 crops - mp——
Coffee account g% CENTRALDE [etYoli¥:]
Demand COSTA RICA PROJECT




What pollinators are
likely to be present?

EFT
diversity

Nesting
habitat

Floral
resources

Potential

pollination
dependent
production

Low T High

pollinator
richnes

Demand ]

S[ Ecological supply]

. X' s, goﬁe farms
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[ 0.4 e
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Ecological supply

Use o Recreatlon gathered products (health)

Better: model sedirectly,

max using globallyavailable social |§;

‘|__media, but calibrated locally |{£8

min - : ] min S ¥
Ure access (for recreation and gathering) ~ Nature (green space for recreating, gathtering

Anthropogenic
contribution
Roads, hotels, other
amenities
min Number of people within an hour trave‘i;: or
- : : BANCO natural
number of people x inverse of travel time Tourism account E% CENTRALDE [KEIREL
Demand COSTARICA [EESres




Predictor variables

flickr

i high
low

Visitation
L : patterns .
Biodiversity eBlrd .
(+ other covariates: access,
amenities, climate)
Temperatura/Temperature — i—l—
Distancia a las carreteras/Distance to roads +
Distancia al agua/Distance to water — +I—
Densidad hotelera/Hotel density — [ AnthrO } 3—.—
Huella humana/Human footprint assets i —
Cobertura forestal/Photosynthetic cover — +
Vertebrados/Vertebrates — i —a
T f T
0.5 0.0 0.5

Coeficiente/Estimate

Tourism predicted
(from biodiversity)

0.8
— 06
— 0.4

— 0.2

l'l_

r 0.10

— 0.05
— 0.00

— -0.05

[ -0.10
-0.15

Underestimate
tourism without
biodiversity

Overestimate
tourism without
biodiversity

natural
capital

PROJECT




Deriving indicators from SEEA accou

In the United States

November 2020
Ken Bagstad




Overview of current U.S. SEEA accounts

Account Extent
type
Land 50 states

Water 50 states

Ecosystems 10 states, U.S.
Southeast

Urban 768 cities with
ecosystems population >
50,000

SYAVANS
reported

Scope Analysis
years

Land cover, use, value 20002016

Water use, productivity, emissions, 20002015
quality

Carbon storage, crop pollination, air 2001-2011
purification, water purification,

recreational birdwatching, avian

biodiversity

Urban heat mitigation, rainfall 2011-2016
Interception

Reference

Wentland
et al. 2020

Warnell et
al. 2020

Heriset al.
IN revision




Combined presentation for
2 /-county Atlanta, Georgia
Metropolitan Statistical Area

2777 Atlanta city limits

Decline in % of flowpath in
water-purifying land cover types

I More than 8%
B 6% to 8%
I 4% to 6%
I 2%to 4%
[ Lessthan 2%

€0 Miles
]

Account

Land accounts’

Water accounts

Ecosystem
accounts®

Urban ecosystem
accounts”

Economic
accounts’

Metric

Developed land cover

Agricultural land cover

Forested land cover

Other land cover

Total water use (million gallons/day,

2000-2010)°

Water productivity ($/100 gallons water

use, 2000-2010)"

% of water-quality Nitrate (n = 7)

monitoring sites Specific

reporting significant conductance

declines, 2002-2012) (n=86)
Total suspended
solids (n = 4)

% of flowpath in purifying land cover

Mean annual concentration, CO

(2010-2015)

Mean annual concentration, NOg

(2010-2015)

Mean annual concentration, O

(2010-2015)

Mean annual concentration, PMyg

(2010-2015)

Mean annual concentration, PMs g

(2010-2015)

Mean annual concentration, S0z

(2010-2015)

Mean annual removal rates, CO

(2010-2015)

Mean annual removal rates, NOg

(2010-2015)

Mean annual removal rates, O (2010-2015)

Mean annual removal rates, Phig

(2010-2015)

Mean annual removal rates, PMag

(2010-2015)

Mean annual removal rates, SOz

(2010-2015)

Total precipitation

Temperature

Recreational birding-days

Carbon storage (2001-2010)

Energy savings due to cooling effect of

urban trees

Rainfall intercepted by urban trees

GDP, all industries

Population (2000-2010)°

% change,

2001-2011
17.206
—6.3%
—9.3%
18.6%
—57.8%
153.3%
57%
67
25%

—18.2%
21.3%

—(0.8%

— .70

—18.2%

—10.2%

—57.0%

25.3%

9.1%

— 2.7
— 20.5%

11.0%

— 49,20
31.9%
6.906
209.6%
—l.a%
20

— 8%
8.8%

24,00




Crop pollination & agriculture

Arkansas

4,000 1.40 -
. I . § 3,500 1.20 -§
GDP from [Pollinator habitat: =R 1
' — 1.00 g
Pollinator- 8 3,500 .
L ’ =
dependent crop B o0 £ &
o C'L' o
8 1,000 0.40 E g
§ 500 0.20 E
0 0.00 E
2001 2006 2011 _E
S

I Farming GDP === Pollinator habitat:Pollinator dependent crop area

Mississippi

2,500 4.00 -

Louisiana 2 5000 250 3

S 300 &

Mississippi 1,376 Improved 8 Lo 250 3
Mi . 3.859 Indicators will be [ 200 & g
. . £ =5
S _ ! possible in future [ 10 & g
North Carolina 3,210 . national e 50 e b

South Carolina . pollination S oo B - - o

Ten nessee . aCCOU nts I Farming GDP ==f==Pollinator habitat:Pollinator dependent crop areaE




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



