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Measuring ecosystem condition is very similar to
measuring human health

Aggregation Variables Reference values
(indicators)

Weight (kg) to height 19<BMI<25
(cm) ratio

Heart beat (beats per 60 beats per minute

minute) N rest

Healthy / Not Healthy

s Blood pressure (mm Hg) 120/80 mm Hg




Ecosystem accounts - core accounts

Stock accounts Flow accounts

and change in stocks

Ecosystem Ecosystem
extent condition

Ecosystem
services flow

Monetary
ecosystem
asset

Ecosystem
services flow

O Physical accounts
O Monetary accounts



Ecosystem condition: definitions

* Ecosystem condition is the quality of an ecosystem measured in terms of its abiotic and biotic
characteristics

* Ecosystem characteristics are the system properties of the ecosystem and its major abiotic and
biotic components (water, soil, topography, vegetation, biomass, habitat and species)

* Ecosystem integrity is the ecosystem’s capacity to maintain it characteristic composition,
structure, functioning and self-organization over time within a natural range of variability
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SEEA Ecosystem Condition Typology

The SEEA ecosystem condition typology (ECT) is a hierarchical typology for organizing
data on ecosystem condition characteristics

ECT groups and classes

Group A: Abiotic ecosystem characteristics

Class Al. Physical state characteristics: physical descriptors of the abiotic components of the eco-
system (e.g. soil structure, water availability)

Class A2. Chemical state characteristics: chemical composition of abiotic ecosystem compartments
(e.g. soil nutrient levels, water quality, air pollutant concentrations)

Group B: Biotic ecosystem characteristics

Class B1. Compositional state characteristics: composition/diversity of ecological communities at a
given location and time (e.g. presence/abundance of key species, diversity of relevant species groups)

Class B2. Structural state characteristics: aggregate properties (e.g. mass, density) of the whole

ecosystem or its main biotic components (e.g. total biomass, canopy coverage, annual maximum nor-
malized difference vegetation index (NDVI))

Class B3. Functional state characteristics: summary statistics (e.g. frequency, intensity) on the bio-
logical, chemical and physical interactions between the main ecosystem compartments (e.g. primary
productivity, community age, disturbance frequency)

Group C: Landscape-level characteristics

S E E A Class C1. Landscape and seascape characteristics: metrics describing mosaics of ecosystem types
at coarse (landscape, seascape) spatial scales (e.g. landscape diversity, connectivity, fragmentation)



Measuring and reporting ecosystem condition
In three stages

1. Select appropriate ecosystem variables to measure ecosystem condition

2. Detine a reference condition, reference levels, and rescale ecosystem variables to
ecosystem condition indicators

3. Aggregate the indicators to a single ecosystem condition index




Step 1: Ecosystem condition variables

Ecosystem condition variables are quantitative metrics describing individual
characteristics of an ecosystem asset

Water clarity = characteristic Secchi disk depth (meter) = variable




Example of step 1: Ecosystem condition
variable account for forests

Variable values (observed)
Variable Measurement

SEEA ECT class descriptor unit Opening Closing Change
(1) (2) (3) (4) (5) (6) (7)

Abiotic Physical state Vegetation water Index (-1 to 1) 0.31 0.29 -0.02
characteristics content (NDWI)
Chemical state  5Soil organic carbon tC/ha 100 95 -5
stock
Foliar or litter nitro- mg N/g dry 18 17 -1
gen concentration weight
Biotic Compositional  Tree species Number 6 5 -1
characteristics  state richness
Structural state  Tree cover % 81 75 -6
Functional state Vegetation index Index (-1 to 1) 0.65 0.63 -0.02
(NDWVI)
Landscape/seascape Forest area density % 74 59 -15

characteristics




Step 2: Reference condition/levels and rescaling

* The practical basis for assessing ecosystem condition is to measure the similarity or distance of a
current ecosystem to a reference or least-disturbed ecosystem

* Areference condition is the condition against which past, present and future ecosystem condition
is compared to in order to measure relative change over time
> E.g., undisturbed, historical, least disturbed, contemporary, best attainable, etc.
* Reference level is the value of a variable at the reference condition, against which it is meaningtul
to compare past, present or future measured values of the variable
> Upper reference level

> Lower reference level

* Ecosystem condition indicators are rescaled versions of ecosystem condition variables

Q SEEA



Example of step 2: Ecosystem condition
iIndicator account for forests

Variable values Reference-level
(observed) values Indicator values (rescaled)
Variable Measurement Lower Upper
SEEA ECT class descriptor unit Opening Closing level level Opening Closing Change
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10 (11)
Abiotic Physical state Vegetation water
character- content (NDWI) Index (-1 to 1) 0.31 0.29 -1 1 0.66 0.65 -0.01
Istics Chemical state  5oil organic carbon
stock tC/ha 100 95 0 250 0.40 0.38 -0.02
Foliar or litter nitro- mg N/g dry
gen concentration weight 18 17 4 40 0.39 0.36 -0.03
Biotic char- Compositional Tree species
acteristics state richness Number 6 5 0 10 0.60 0.50 -0.10
Structural state  Tree cover %% 81 75 0 100 0.81 0.75 -0.06
Functional state  Vegetation index
(NDVI) Index (-1to 1) 0.65 0.63 = 1 0.83 0.82 -0.01
Landscape/seascape
characteristics Forest area density %% 74 59 0 100 0.74 0.59 -0.15

Q SEEA




Step 3: Aggregation

* Ecosystem condition indices and subindices are composite indicators that are
aggregated from the combination of individual ecosystem condition indicators
recorded in the ecosystem condition indicator account

> Use of different aggregation methods

* Derivation of condition indices is optional




Example of step 3: Ecosystem condition
indices account for forests

Indicator values

(0-1) Index values
SEEA ecosystem condi- VELELE Indicator
tion typology class descriptor Opening Closing weight Opening Closing  Change?
(3) (12) (13) (14) (15)
Physical state Vegetation 0.66 0.65 0.17 0.11 01 0.00
- water con-
S tent (NDWI)
E Chemical state  5oil organic 0.40 0.38 0.08 0.03 0.03 0.00
% carbon stock
3]
+ Foliar or lit- 0.39 0.36 0.08 0.03 0.03 0.00
= ter nitrogen
o
= t.nlntentra—
<< tion
Total abiotic 0.33 0.17 0.17 -0.01
Compositional  Tree species 0.60 0.50 0.17 0.10 0.08 -0.02
S state richness
i
é = OStructural state  Tree cover 0.81 0.75 0.17 0.14 0.13 -0.01
& E Functional state  Vegetation 0.83 0.82 017 0.14 0,14 0.00
= index (NDVI)
i
Total biotic 0.50 0.37 0.34 -0.03
w Forest area 0.74 0.59 0.17 0.12 0.10 -0.03
T oo density
% a v
7 % & Total 0.12 0.10 -0.03
= ﬁ < landscape/
3 _F"; seascape

S E E A Total 1.00 0.67 0.16 -0.06




Example of ecosystem condition account in the EU

Table 4: Condition variable account for rivers and lakes, EU28 (spatially averaged values)

Opening stock Closing stock Change

Condition class Descriptor Units (2010) (2020 - projected) (% per decade) Confidence

Physical state  Share of artificial % 7 75 7 high
areas in riparian land
Grass water million m3/y 204 489 204 448 -2 medium
abstraction

Chemical state Ammonia ma/| 0.131 0.034 -74 high
concentration
Mitrate concentration mag/| 1.87 1.7 -8 high
Phosphate mg/| 0.07 0.05 -28 high
concentration
Total phosphorus mg/| 0.103 0.05% -43 high
concentration

Composition ; ; ;

Structure Length of rivers % 30 46 34 low
achieving good
ecological status ()
Area of lakes % 58 52 -14 medium
achieving good
ecological status ()

Function Biological oxygen mg/| 209 1.55 -26 high
demand

Landscape Dam interception of % 60.3
streamflow

% River length % River count % Lake area % Lake count
Ecological status 4 1 6 10 16
1.High @ 26 32 a3
2. Good @ 35 38
3. Moderate
4. Poor &
5.Bad @ 35
Unknown & 32 24
35
31
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“ Opening Closing Opening Closing Opening Closing Opening Closing
stocks stocks stocks stocks stocks stocks stocks stocks
(2010) (2016) (2010) (2016) (2010) (2016) (2010) (2016)
Trend in
ecological status -1 I1 % -3 I-7 % -1617 % -611 %

(Trend index)

sagewnnams  51.3 % 56.1% 74.2 % 53.4 %

from both years
(Coverage index)

Source: Vysna et al. 2021. Accounting for ecosystems and their services in the EU (INCA). https://ec.europa.eu/eurostat/documents/7870049/12943935/KS-FT-20-

002-EN-N.pdf/de44610d-79e5-010a-5675-14fc4d8527d97t=1624528835061
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