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Land & Ecosystem Accounts

Jean-Louis Weber Senior Adviser, EEA

“The same rule of self-destructive financial calculation governs every walk of life. We destroy the
beauty of the countryside because the unappropriated splendours of nature have no economic
value. We are capable of shutting off the sun and the stars because they do not pay a dividend.”
John Maynard Keynes 1933

“ Because National Accounts are based on financial transactions, they account for nothing
Nature, to which we don’t owe anything in terms of payments but to which we owe everything in
terms of livelihood.”

Bertrand de Jouvenel 1968
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SEEA2003: enlargement of SNA1993
for a better description of the economy-environment relation

Handhook of National Accounting

Integrated
Environmental and
Economic
Accounting
2003

Final drafi civenlated for information prior 1o official editing

Natural resources Ecosystems
Economic Non-economic
assets (SNA) assets
Opening Opening stocks Opening
stocks State
Economic
SNA . e
: Changesin Changes activities, Changes
el stocks in stocks w natural In state
and other
i processes
etc.
Closing stocks Closing Closing
stocks state
Described in SNA
RM HASSAN - UN The System of Environmental and Economic Accounting (UN 2003) -
RANESA Workshop June 12-16, 2005 Maputo
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SEEA2003: enlargement of SNA1993
for a better description of the economy-environment relation

Revision SEEA2012
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Clos|ng stocks Closing Closing
stocks state
Described in SNA

RM HASSAN - UN The System of Environmental and Economic Accounting (UN 2003) -
RANESA Workshop June 12-16, 2005 Maputo
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SEEA2003: enlargement of SNA1993
for a better description of the economy-environment relation

Revision SEEA2012

Impacts on ecosystems & related

Natural r : X
Integrated Economic SeI‘VICeS/benefltS
Environmental and
Economic assets (SNA) assets
Accounting
2003 Op Volume 1 ume 2
st
Statistical Standard Non Standard
SNA Accounts
transactions Chs?a
and other expenditure, taxes, ecosystems,
flows hybrid accounts, quality,
physical flows, valuation...
ClosirjSub-soil, energy, water land,
economic assets depletion
Described in SN/ A JTT )

N>

RM HASSAN - UN The System of Environmental and Econorr M aCI'O-eCO|Og IC<':1| CIOSU re

RANESA Workshop June 12-16, 2005 Maputo

(non-linear feedback, spatial issues)
W
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Land & ecosystem accounts are present in the UN syste m of

economic-environmental accounts (SEEA2003) but notf  ully
developed

Implementation of land and ecosystem accounts in Eu rope:

Land accounts 1990-2000 [2006], 24 countries; ongoing

update for 2006 and 35 countrries; tests out of Europ e [e.g.
Burkina Faso 1992-2002];

Ecosystem accounts : ongoing tests [e.g. for Mediterranean
Wetlands in the context of TEEB]

Land and ecosystem accounts planned to be developed In
SEEA2012/2013 revision
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Accounting for Wetland Soclo-Ecologhcal Systams
in the Maditerransan Reglon

Stocks, Flows, Resiffence, Services, Beaelils, Costs
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Land Cover Accounts

GAINS \ +
Stock at time 1 Stock at time 2
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The approach used to generate the LEAC record for
stock

Step 1: The raw image data are Step 2: Interpreted CLC map Step 3: Superimposition of the
interpreted for a land cover map for 1990 and 2000 1 km x 1 km accounting grid

K1000 E3&66E

Bl Discontinuous urban fabric
I Industrial or commercial units
I Coniferous forest
[ 1 schilzgrophyllous vegetation
[ water courses
-
Step 4: Location of an individual Step 5: The underlying 100 m raster used for
record for the LEAC database stock calculation for the selected record
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Change detection

Formation of new land eover during the perfod 180-2000 — Valenaols, Spain
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CORRESPONDANCE BETWER( L AN CCVE (HANGES (CLC LEVE L 3) AND THE LAND COVER FLOWS.
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Land cover change accounts:

from maps to statistics

LCF1
LCF2

LCF3
LCF4

LCF5

LCF6
LCF7

CF8
LCF9

Urban land management

Urban residential sprawl

Sprawl of economic sites and infrastructures
Agriculture internal conversions

Conversion from other land cover to agriculture

Withdrawal of farming

Changes due to natural & multiple causes

142

3 141

Main annual conversions between agriculture
and forests/ dry semi-natural land in ha/year

B Withdrawal of farming without
significant woodland creation

W Withdrawal of farming with woodlan
creation

@ Conversion from wetlands to

agriculture

O Conversion from dry semi-natural &

natural land to agriculture

‘ ‘ ‘ O Conversion from forest to agriculture .’
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Summary indicators

Figure 2.2 Net change in land cover
1990-2000 — EEA-23 (ha)

Hundreds

Figure 2.1 Total land cover 2000 (%) 10 000
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AL Figure 2.3 Total land cover turnover

M Artificial areas O Arable land and permanent crops 1990-2000 as % of total
O Pastures and mosaics [ Forested land territory for EEA-23

M Semi-natural vegetation O Open spaces/bare soils

@ Wetlands O Water bodies 2.50 -

2.00 4

0.50 4

0.00 4
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Artificial land uptake

Figure 2.5 Origin of artificial land Figure 2.4 Drivers of artificial land
uptake 1990-2000, EEA-23 development
(%)

Land uptake by
6o 1% mines, quarries and
waste dumpsites

Land uptake by
transport networks
and infrastructures

Land uptake by
industrial and
commercial sites

48 %

Land uptake by
housing, services
and recreation

S S

hafyear

36 %

O Open spaces with little or no vegetation

B Matural grassland, heathland, sclerophyllous vegetation
O Forests and transitional woodland shrub

O Pastures and miCed farmland

B3 wetlands

O Water bodies

O Arable land and permanent crops
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Comparison of artificial land uptake by countries

Figure 2.6 Mean annual urban and infrastructures land take as % of artificial land
cover 1990

Figure 2.7 Mean annual urban and infrastructures land take as % of total EEA-23
urban land take
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Mapping flows: urban sprawl, by grid
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Patterns of urban sprawl
across Europe,

24 countries, 1990-2000,
1km x 1km grid

Urbian and infrastructure development

Bl 105 %
Bl stoi0%
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Mapping flows: urban sprawl, by grid

Canam 8T
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Figure 2.5 Urban sprawl 1990-2000 in the province of Venice using a 1 km x 1 km grid

Urban morphological zones

- UMZ (mare than 50 000 inhab.)
Corine land cover 1990 wetlands
- Wetlands and lagoons

Urban sprawl 1990-2000
]i2%

B z-5%

I 509

- More than 10 %

W Artificial areas

W Arable land and
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Pastures and mosaics

O Ferested land
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B Water bodies
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Mapping & analysing flows

Legend

I DENSE URBAN SYSTEMS
[77] DISPERSED URBAN AREAS

|| BROAD PATTERN INTENSIVE AGRICULTURE
7] RURAL MOSAIC & PASTURE LANDSCAPE

I FORESTED LANDSCAPE

[ OPEN SEMI-NATURAL OR NATURAL LANDSCAPE
| | COMPOSITE LANDSCAPE

Data held on a standardised
1km x 1km Europe wide grid which

enables construction of a different
‘zonal accounts’ including those for:

*Regions
*Biogeographical zones
*Mountain areas
*Coastal zones
*Major sea basins
Dominant landscape types...
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Mapping & analysing flows

Data held on a standardised
Y 1km x 1km Europe wide grid which
enables construction of a different
‘zonal accounts’ including those for:
*Regions
*Biogeographical zones
Mountain areas

eCoastal zones

oMainr sea hasins

| of artificial areas 1990-2000 on Europen coa sts,
by dominant land cover types, km2

|,rv ..ka fo
Legend

I DENSE URBAN SYSTEMS
[77] DISPERSED URBAN AREAS

|| BROAD PATTERN INTENSIVE AGRICULTURE
[7] RURAL MOSAIC & PASTURE LANDSCAPE
I FORESTED LANDSCAPE

[ OPEN SEMI-NATURAL OR NATURAL LANDSCAPE [&
| | COMPOSITE LANDSCAPE

900 O D1 - Composite landscape

= @ C2 - Open semi-natural or
natural landscape

W C1 - Forested landscape

@ B2 - Rural mosaic and
pasture landscape
[OB1 - Broad pattern
intensive agriculture
G G W A2 - Dispersed urban
o P&a(\\\ areas
WAl - Urban dense areas




e.g. land uptake by artificial development, NUTS2/3,
deviation of the European average, mean annual values
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ange In agriculture / indicators

?

Canary Is.
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et conversion of pasture to crop land

Net increase of set aside/fallow
land >30 %

Net increase of set aside/fallow
land 5 % to 30 %

Net conversion of pasture to
arable 5 % to 30 %

Net conversion of pasture to
arable >30 %

Green background index (%)
[ ] o0
[ s1-100

Withdrawal of farming (total)

P 2wtwio%

Il morethan 10 %

Conversion of land to agriculture

[ 2%toi0%

Il rorethan 10 %

Main annual flows of agricultural internal conversi ~ ons
in halyear, "1990"- 2000, EUR23

O Conversion from
pasture to arable

and permanent

85000

crops

@ Extension of set
aside fallow land
and pasture

90000 95000 100000 105000

Main annual flows of conversion between agriculture
and forests/ dry semi-natural land in ha/year,"199  0"- 2000, EUR23

B Withdrawal of farming without
significant woodland creation

| Withdrawal of farming with
woodland creation

@ Conversion from wetlands to

O Conversion from dry semi-natural &
natural land to agriculture

‘ agriculture

O Conversion from forest to
agriculture
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From land cover to land use & ecosystem accounting
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Ecosystem Capital and Ecosystem Services...

Maintenance

and
restoration Economic and
costs social values
(sometimes

Biophysical =
structure or

process
(e.g. woodland il

market values).

habitat or net i on
primary (e.g. slow
productivity ) Fr
passage of Service
t\;\{ater, or (eg flood
lomass) protection, or Benefit (Value)
- - harvestable (e.g. willingness to
Limit prezscl:ir::’)wa policy products) pay for woodland
' protection or for
more woodland, or
harvestable
Pressures products)
< ]
O . / #r- O . ‘\\ '
from Haines-Young 2006 uropean Environment Agency 5




Ecosystem services classification

e.g. Millennium Ecosystem Assessment 2003

Provisioning

FOOD
FRESH WATER
WCOD AND FIBER
FUEL
CLIMATE REGULATION
MUTRIENT CYCLING
SN e FLOOD REGULATION

DISEASE REGULATION
ﬁglMAHv PRODUCTION WATER PURIFICATION

Cultural

AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

Common International Classification of Ecosystem Services definition process
for SEEA2012/2013, MA2015, Eurecal2012, and other projects... Y
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Values vs. Costs in Ecosystem Accounting

Value of Ecosystem Services / Cost of Ecosystem Maintenance

Maintenance/restoration costs
Top-Down, Collective preferences, Multi-criteria decision (economic
benefits, costs, social values, long term targets.. ), Consumphion of

Ecosystem Capital

——— -
p Y

Ecological Tax
:\ or/and

i
“  Tradable Offset
Certificates
(fair use of
ecosystem public
good)

" Service 5 value ?

> Service 4 value

' Ecosystem public good protection (all services)
O 0 = =
Ecosystem Ecosystem
Stocks & Flows Health
Land cover Vigour
Biomass/Carbon Organisation
Soil Resilience
Species/populations Autonomy
Water catchments Suppaort to healthy
Sea populations
Atmosphere
|
Service 4: e.g. water regulation
Service 3: e.g. eco-tqurism

> Service 3 value

Service 2: e.q. fish

Service 1: e.g. timbe

]q
21

ovision
provision

Service 2 value

Service 1 value

Ecosystem Services values
Bottom-Up, Individual preferences, Costs-Benefits Analysis,
Market and Shadow prices, General equilibrium modelling
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Assets, services and values: 3 components

Valuation,
Payments for
services [PES]

s SRR NE AR Tamg,
...
Ny

4

'45
67! [ # 3
[
9

Payments for

restoring
ecosystem potential




by Ecosystem types

Ecosystem Accounts, SEEA2003 & SNA

Sector

Core accounts of

accounts of flows of ecosystem services

assets & flows

Material/energy flows

Supply & use of S NA

Ecosystem Rating

« NPV or market value of selected assets, SNA rules (  €) ¢

_SVStemS_; land systems, [biomass, water, nutrients,
rers, ;r%r’esea’ residuals, physical units] ecosystem
components: biomass, - : Services by SeCtorS
water, C, N, P, species... Functional Ecosystem Services sectors, f|
[Marketed & Non-market end u I-O analysis, OWsS
Counts of ES (physical units and €)] NAMEA products
ecosystem
integrity/health .
(focus on vigor, Natural as_sets/ ecosyster_n_ cap|t_al o
robustness, resilience, Natural capital stocks, health/resilience, distance to objective
dependance from inputs, (physical units, by sectors)
healthy populations & Consumption of Ecosystem Capital /restoration costs (€)
stress) Consumption of Ecosystem Capital concealed in imports/exports (€)

assets

e

& Aggregates Sector accounts of ecosystem natural capital

— =

‘Feedbacks to the economy

European Environment Agency ‘3:‘5}



Basic accounts of stocks and flows by ecosystem types

Terrestrial ecosystems:
— land cover (km2, number of land units)
— rivers (standard-river-km, number of reaches)
— small features (number of units)
e Marine ecosystem (kmz2, km?®)
* Biodiversity
 Biomass (dry matter, C, energy...)
— soil biomass
— vegetation (non soil)
— fauna
« Water quantity (m3)

* Nitrogen, Phosphorus (t)

A\
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Ecosystem health: counts of diversity/integrity

e Ecosystem Distress Syndrome model:

— Disruptions of nutrients cycling (loss or excess)

— Degradation of substrates (fragmentation, water stress, chemical stress)
— Change in species composition (invasive...)

— Dependence of systems from artificial input (energy, water, subsidies ...)

Specific diagnosis

From selection of markers and threshold values according to habitat types, region, context

1.
2.

3.
4.

Homeostasis state (no alteration foreseen).

Resilience state (the disturbance that ecosystems are still able to absorb or

compensate, keeping the same functions, identity and feedbacks (Walker, 2005).
Reversible process without compensation (degradation).

Irreversible change (death).

Focussed research of stressors
» overharvesting, overuse

 land/rivers restructuring ° Physical wealth as
« deposition of residuals stocks*coefficients
« introduction of species (potential, resilience)
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Biomass & NPP

Stnrage dynamics
e M,

3 IN*J NEP

+ sink, -sc:urn:e
CO, ""&"5

Photosynthesis
(GPP)

e e respiration

~x= STORAGE %=
"~ Biomass ;."!'.j'-i*

—_ OUT

4. _ Autotrophic |

Soils Heterotrophic
—=3 (NPP) - Respiration 7

 Anomalies, distress symptom

» Direct Material Consumption — Total Material Requirement (Material

Flows Accounts)
e HANPP
e  ‘Supporting service’

corord)

Irish Forests:
A Dynamic Carbon Store
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Virtual (embodied) land use

Trends in EU virtual land flows: EU agricultural land use through
international trade between 1995-2005. Manel van der Sleen,

EEA 2009
Net virtual land use between EU and major trade par  tners

_ 18 B UNITED STATES

2 16 |

5 B UKRAINE
0 o 14 -
S = SAUDI ARABIA
8 12 | =
8 10 B RUSSIAN FEDERATION
< (RUSSIA)
£ 8 1 [ INDONESIA (ID+TP from
[ 6 L1 | ] 77,excl. TP -> 2001)
<2 B GHANA
- 4
©
c O COTE D'VOIRE
§ ¢ L]

O [ ] T I_I T 1 T |:| T |_| T J T I:I T I:I T I_I T T I:I D CANADA
2 B BRAZIL
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Years O ARGENTINA Q"
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International Trade: Virtual land use & agriculture
footprints

EU's actual & virtual agriculture land
250
200 200 O EU’_S useful
agriculture area
¢® 150 B Gross virtual
IS land imports
S 100 _
c O Virtual land
Q 33 exports
= 50 15 P |
-:F’ Bl Net virtual land
0 imports
_50 '18

Source: Manel Van der Sleen, 2009

+ associated virtual water, virtual carbon emissions ( CO2,CH4..)
A\

European Environment Agency 3’)



Integration of space monitoring into ecosystem accounting:

land cover change x NPP x structure/texture x short time variability x
stratification of in situ monitoring (biodiversity, water...)

12002
atter

4 TR
Y B ooty i '
< el S -
. o P o SEAWI 1999
0.8 MERIS 200

FAPAR values (10_doys)
°

ccccccccccc

LEGEND

100 tree/hectare

Fires D roughts
(SPOT4-Vegetation/ CNES - Vito)

Vegetation productivity, seasonal change
(MERIS/JRC-IES)

Forest structure (MODIS-Multi-angle/JRC-IES)

Texture, parcelisation changes
1988 — 1998 (Landsat/JRC-IES)

70 |
; -
pho L
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Ecological truth & market prices in the National Accounts

Risks of unsustainable use of the living natural capital are ignored: the negative
Impacts of over-harvesting, force-feeding with fertilisers, intoxication,
introduction of species, fragmentation by roads, or sealing of soil by urban
development have no direct immediate monetary counterpart in financial
results (but consequences for the future).

Natural capital depreciation is not fully amortised in accounting books of
companies and not at all in the national accounts — no allowance is made for
maintaining ecosystems’ critical functions and services, as it is done for
manmade capital. Therefore the full cost of domestic products is not covered
In many cases by their price.

This is as well the case of the price of imported products made from degrading
ecosystems: their full cost is not covered by their price.

Free ecosystem services are not accounted (the market tells: price is zero) or
entangled in market prices of commodities or economic assets.
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Scales, accounts, governance
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Markets need accounts, regulations [= control]

Land ecosystems are spatially distributed => grid d ata [e.g. 1 km2]
connect scales

Globally, change matters [degradation or improvemen t of ecosystem
functioning and attached cost or benefit], not the value of the stock

Global multicriteria rating is possible based on a small number of
ecological potentials [derived from ecosystem acco untsj:

Landscape ecological potential [LEP]

Human Appropriation of the Net Primary Production

Biodiversity rarefaction

Exergy loss [river basins]

Dependance from external inputs [material/energy, footprint]

losses/gains of “points of ecological potential”

computation of restoration costs [needed for compen sating
losses // or accumulated by gains of points]

Rating can be detailed further on as necessary for policy [national,
regional] and action scales [local, business]

A\

European Environment Agency ‘;, _)



Simplified Ecosystem Accounts :

606T ‘ApuewoN

ur inogleH — anbeig sabioag

Dependency
Index

water, N,P,K...)

?
Biodiversity | Bio-productivity Landscape
Index g Index Index
(rarefaction, | (carbon, biomass, (the Landscape
loss of | diversion from Ecological
adaptability) % Nature) Potential)

(land, soil, energy,

a “Cubist” Approach

Multi-criteria
rating

Health Index

(human, wildlife
and plants
populations)

xe|
ey

9 Water Index
(exergy loss
from evaporation

& pollution)

Consumption of Ecosystem Capital = Change in TEP *

_/

€

No valuation of ecosystem assets IS Needetkuropean Environment Agency %5}



Similar approach in Spain (Escriu, Naredo...) for
water ecosystems

Cuentas fisicas v cuentas monetarias
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Multicriteria rating

Washi
Energy  mechine
Manufacturer
Model

More efficient

4

Less efficient

Energy consumption

kWh/cycle 1.75
(b on winrsdard bosi reaut for B°C

cofion oyols]

Actuil uey consumpton wil oepend

an Fow Ths Spplarcs & used

!:v“ﬁpggb&arfumanca .ABCDEFG

Spin drying performance 4 Bcoera
A highor G lower
Spin mpeed {romi 1400

Capacity (cotton) kg 50
Water consumption | 55
Noise Washing 52

(dB(A) re 1 pW) Spinning 76

Fusthar inlormation contained In
prowust brmchung

Multi-criteria
rating
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Ecosystem Accounts
& National Accounts Adjustment

Consumption of Ecosystem Capital
& Adjustments of National Accounts for “over-consumption” and/or “under-investment”

Depletion
Adjusted <Z (') Suts ol
(Real) Assets
Disposable
Q (_) Consumption Final

National of Domestic _
Ecosystem Consumption
Income Capital (+)

at Full Cost of
Virtual GOOdS &

Consumption of X
Ecosystem Capital (+) Z> Services
in

Imports - Export
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Example: making of Landscape Ecological Pgtaniial

Ecosystem
Dependency
6 (land, soil, energy,
I wm S

Carbon,

Landscape

Bloglversiy Biomass Ecological Healthy
racecion | orteibll | poiemial || JPonuadns
adaptability) diverted fror (the landscape wildlife)

Nature, HANPP radiography)

(SIS
Exergy

Loss

(from water
evaporation
& pollution)
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Example: making of Landscape Ecological Pgtaniial

(2/6)

Ecosystem
Dependency
(land, soil, energy,
wm S

e a rbon, Landscape
Biodiversity C_a RO Bl Healthy
2 Biomass Ecological p
Rarefaction (productivity Potential Populations
(loss of biomass ] (human and
adaptability) diverted frol (thellandscane wildlife)
Nature, HANPP radiography)

) &

(from water
evaporation
& pollution)




Example: making of Landscape Ecological Pg

(3/6)

Biodiversity Getiem,
2 Biomass
Rarefaction (productivity,

(loss of biomass

R T,

HH#t

Ecosystem
Dependency
(land, soil, energy,
wm S

Landscape

Ecological bicalt ]y

Populations

Potential
(the landscape (h‘xi':;ri;:)nd
radiography)

(from water
evaporation
& pollution)



Example: making of Landscape Ecological Pgtaniial

(4/6)

Ecosystem
Dependency
(land, soil, energy,
wm S

el Y rbon, Landscape
Biodiversity C_a RO el Healthy
: Biomass Ecological :
Rarefaction (productivity Potential Populations
(loss of biomass ] (human and
adaptability) diverted frol (the landscape wildlife)
Nature, HANPP radiography)

(from water
evaporation
& pollution)




Example: making of Landscape Ecological Pgtaniial

(5/6)
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Example: making of Landscape Ecological Pgtaniial
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LEP, state and change

Landscape Ecological Potential 1990-2000, 1km? grid

(Source: Ecosystem Accounting for Mediterranean Wetlands, an EEA feasibility study for TEEB)

In brown grades, first clues of “ecosystem capital consumption”
Which will be validated with other “cube” indicators
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LEP, state and change, local scale

Landscape Ecological Potential 1990-2000, 1km? grid

(Source: Ecosystem Accounting for Mediterranean Wetlands, an EEA feasibility study for TEEB)

In brown grades, first clues of “ecosystem capital consumption”
Which will be validated with other “cube” indicators

Natural Park of Camargue (France)

Legend

: Camargue Regional Park, France
Change in net LEP 1990 to 2000
1 km2grid, range : -100 to +100
[P improvement/ Highest : 47

! Degradation/ Lowest : -33
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Quick Scan : when urban sprawl takes place in the
countryside
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Data Integration for Ecosystem Accounting

exhaustive...)

Geographical patterns
(crisp and dominant land
cover, land functional units,
superficial information,

Use of Case studies &

Inland R Samples
Resources s (ad hoc, thorough
*, ..... information, non-

I exhaustive)

2l 9

exhaustive)

Statistical aggregations
(socio-economic units, coarse
landscape breakdowns,
standardised information,

- Inland
P Ecosystem,
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Processes,
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Statistics and geography: pieces into a picture



Land: 4 main classifications (LG, Canberra 2009)

Land Use
Main productive Land Use

Agriculture and Forest: existing FAO classification (access to 40 years of
statistics)

Artificial uses: UNECE LU classification
Linkage to ISIC and CPC
Land Cover
International standard limited to 15-20 classes
Translation of Corine land cover types into FAO LCCS rules
Land Cover Flows (changes grouped by processes)
“consumption” & “formation” of land cover

To be finalised by EEA and FAO on the basis of existing similar
presentations (resp. Land accounts in Europe and FAO-Africover)

Land Functions
Multiple uses of a same piece of land, productive and not productive

Close linkage to Ecosystem Services



Land use and non-productive land functions: supply of
ecosystem services by land cover types

Services| 1.1 1.2 13 1.4 15 2.1 2.2 2.3 3.1 3.2 3.3 3.4 35
p o
S | £ s | e
s |25 ¢ (8|l 2| 5| €| o g | 3 | £
< 5 | 82| £ |38 5 = g = x 2 S k5
S 8 |58| 8 | 22| € 3 g S | = o P o
Land cover types i = || a |agd]| < = a O 0 @ x @
Artificial surfaces/ - % o o o ) @]
Urban x x x X X
Arable land & O o (@) 2 &
permanent crops x % % % % % A A X
Grassland & mixed o 3 o o % o o o o
farmland x A A X X X X
Forests & woodland . (@) o 0 (o] o o (o]
shrub X X A x % X X |A | R X
Heathland, 0 o o o 0 o %
sclerophylous veg. % A A A A A A
Open space with o
little/ no vegetation % x % % % % X %
(@) (@) @) (@) (@) @)
Wetlands X % 7S X F LN AT A % PRI ATA
Water bodies % X % % % S % % % %




Correspondence between classifications

Main
nomenclatures for
land accounting
and their relations
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Land Functions & Ecosystem Services




Importance of accounting by catchments — an

example
West

The total water resource of the country 10
lakes distributed over 2 catchments . The
western catchment with 2 lakes is close to
a scarcity threshold while water resource

Is abundant in the eastern catchment (8
lakes).

Scenario A: 1 lake is lost in the east

Scenario B: 1 lake is lost in the west.

Resource loss of 1 lake in the eastern

catchment

(&) Aggregated national loss (without
catchments): (10-9)% = 10%

b) National average of | by catchments:
(b) National average of g, ™

2

Resource loss of 1 lake in the western

catchment

(&) Aggregated national loss (without
catchments): (10-9)% = 10%

(b) National aggregatlo 0ss by
catchments: (2- 1)“/ ~9)%

2




Time frame: e.g. water resource/demand

Mean annual values may tell the same stories for very different conditions

(e.g. no water shortage in this river in both cases)
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Possible use of spatial disaggregation

population data from NUTS5 disaggregated to CLC clas  ses are
provided by JRC for 1990 & 2000 (CLC time reference)



Snapshot of Corine Land Cover
Colombia




Short term: GlobCover/ GlobCorine



