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KANGARE ENCA: ECOSYSTEM NATURAL CAPITAL ACCOUNTS OF A FICTITIOUS COUNTRY
Accounting Manual v.01

by Jean-Louis Weber

This manual is supplemented by fiches describing the various exercises, spreadsheets with accounts templates and data sets to be used with the
recommended software package.

The manual refers to the CBD Report TS 77 for contents issues: Jean-Louis Weber (2014). Ecosystem Natural Capital Accounts: A Quick Start Package,
Technical Series No. 77, Secretariat of the Convention on Biological Diversity, Montreal, 248 pages.

A typical software package needed for the Kangare ENCA Tutorial has been developed by by Cédric Lardeux (ONFI, France). The tutorial software
package is covered by a CeCILL freeware licence. It is made of a suite of programs based on open source freeware packages:

- QGIS

- LibreOffice

- Linux Unbuntu

QGIS and LibreOffice and the Kangare ENCA tutorial software package can be operated as well from MS Windows.

As long as data formats are standard or easily convertible, the Kangare ENCA tutorial can be converted to be used with other software packages,
including commercial ones.
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Step 1: Discovering the tools and the data infrastructure

1.1 Discovering the tools Presentation of the standard QSP software package:

The software packages: QGIS, LibreOffice
G:\KANGARE ENCA Tutorial\PresentationQuickStratPackage.odp by Cédric
The Documentation Lardeux (The tutorial software package in CeCILL Licence — Open access)

The Datasets

1.2 Discovering the data infrastructure
(TS77 Chap. 2 & 3)

2. CHARACTERISTICS OF ECOSYSTEM NATURAL 3. THE DATA INFRASTRUCTURE
CAPITAL ACCOUNTS ’

2.1 AN ACCOUNTING
211 Ecosystem capital degradation or degradation from anthropogenic factors'. Increases in
1.2.1 Th e ENCA data model Figure 2.07: The ENCA Data Model: Main data flows for compiling accounts
Data input Data assimilatign Accou_nts integratiqn,
® accounts are produced from various data and statistics (1ha or 1 km? grids) analysis and reporting
® accounts are compiled by accounting units of various Socio-economic i
i ,
types and shapes i Dsenezte ~
e data and statistics are assimilated to a common grid '
which allows easier compilations Mohitonng Aggregate
data. rasters Enen
Mbnitoring

Extrapolate

Multiply

data, samples |

Standard
coefficients
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1.2.2 Ecosystem Accounting Units

The country and other administrative and other geographical * administrative regions, districts and municipalities
reporting units: ® bio-geographical regions management zones (e.g. coastal zones, mountain areas)

and conservation areas, parks etc.

Figure 2.06: The production of the SELU map and directory for ENCA Mauritius (preliminary version 2013)

A - The ecosystem analytical units :

Land cover ecosystem units

River basins (or catchments) and sub-basins
e Socio-ecological landscape units (SELU)

® Rivers and Homogeneous stream reaches

Figure 2.04: River basins, rivers and homogeneous stream reaches

In the case of the Mauritius test
accounts, only dominant land-cover

types and river sub-basin limits il

have been used for defining SELUs.

Dominant land cover has been

compiled in the 1 ha grid, using f

the >50% criteria with five classes: | i3

artificial, agriculture, forest, semi- 1 ,/{’

<t natural and natural land and no {_ s
= Land cover dominance. Additional g i
A=Malidraine zoning according to relief has still A 8
B- Main tributaries - to be included. Marine coastal I =
i b ecosystem units (MCUs) and their i M
T River basin/X, Y, Z sub-basins boundaries composition according to seabeds et e SR

have been extracted directly from
the land-cover map.

XD1, 7A2, YD3..: Examples of coding Homogeneous Stream

Jean-Louis Weber, 2014
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B - Discovering the Ecosystem Accounting Units of Kangare

The administrative reporting units

The ecosystem analytical and reporting units:

e The land cover ecosystem units 2010 map, detailed level (16
classes) and its aggregation to five classes

e Rivers and river basins

e (Creating the SELU map and directory

Jean-Louis Weber, 2014
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C - The EAU datasets:

l/’\:/ A N
/ 7
e Shapefiles : original resolution and 100 m generalisation | g
\1"- \‘
® Raster files : 10 m and 100m resolution SR b
! \_»Jk\_‘)’_f\f s
L4 R o s
. oo T £
® The reference grid (100m x 100m cells) for data assimilation L
b £
B E
"/\\_A \7
Jar e >
i ,——(
~\‘x_\‘7/,f..\\ Jj,./’“"

Step 2 : The Land Cover Account

4. THE LAND COVER ACCOUNT

4.1 LAND-COVER MAPS, STOCKS AND CHANGES

4.1.1 Specific role(s) of land-cover “other change in volume” of non-financial assets) one
accounts In the ENCA framework of the bases of ecosystem accounts.

4.01 Land cover is an observable image of the many AP i e ] e A PTG

processes taking place on the land surface. It reflects S 4 i
organizations in charge of cadastre, transport, agriculture,

land occupation bv various natural. modified or

Jean-Louis Weber, 2014
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2.1 Presentation of the land cover account . .
4.13 The LCEU classification produced on this basis has

14 classes (plus sea):

e Land cover ecosystem units classification

01 Urban and associated developed areas

02 Homogeneous herbaceous cropland

e Land cover change: consumption and formation of land

03 Agriculture plantations, permanent crops

COVG r 04 Agriculture associations and mosaics

05 Pastures and natural grassland

Box 4.18 Aggregated land cover flows (provisional) classification (If)

e Land cover flows : consumption and formation of land © o

cover by processes

08 Sparsely vegetated areas If1 Attificial development

09 Natural vegetation associations and mosaics If2 Agriculture extension

10 Barren land If3 Internal conversions, rotations

11 Permanent snow and glaciers If4 Management and alteration of forested land

12 Open wetlands If5 Restoration and development of habitats

o e b If6 Changes of land-cover due to natural and multiple causes
If7 Other land cover changes n.e.c. and reclassification

14 Coastal water bodies and inter-tidal areas
If0 No observed land-cover change

Sea (interface with land)

n.e.c: non-elsewhere classified

If5 Forest creation
on marginal land

Grassland
Shrubland

Bare soil
If4 Felling & plantation
If1/If2 Conversion
from forest to...

. roan,
If4 Fires... Forest tree cover il

- I. Agriculture

If5 Forest creation
If5 Recruitment on agriculture

Forested land (use)

Example of land cover flows assessment for forests

Jean-Louis Weber, 2014
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2.2 Production of the land cover map 2000 for Kangare s S —
. . g 2 3 M Artificial/Urban
® Example with 5 land cover classes, starting from land ¥ ‘é Homogeneous agriculture
cover 2010 e ¥ Mixed Agriculture/Pastures
y f"?’gy M Forest tree cover
' hﬁrf‘.}ﬂ/ Semi-natural/Natural
; ot
e
i

® Methodology: use the land cover 2010 and the formation
and consumption layers

) Raster calculator ?
Raster bands Result layer
H : 1LC2000_5CQL" Output layer [ooosc
e LC2010 - Formation + Consumption = LC2000 rLczoun cao S

"LC_CH_2000_minus@1"

LC_CH_2010_plus@?' Xmin | 538703.91165

Y min | 7730260.32982

XMax 583353.91165
Y max 7761800.32982

Db
CIoAInACID

Columns 4465 Rows 3154
Output format GeoTIFF -
X Add result to project
v Operators
+ ™ sqrt sin = acos (
/ cos asin tan atan )
< > = <= >= AND OR

Raster calculator expression

"LC2010_5C@1" - "LC_CH_2010_plus@1" + "LC_CH_2000_minus@1"

| Expression valid

Jean-Louis Weber, 2014
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2.3 Extraction of land cover data

2.3.1 Matrix of land cover change G S
| | s Log  Help

Input: LC2000_5C and LC2010_5C I rewenas
| LC2000_5C [EPSG:32740] <

Input Grid 2
LC2010_5C [EPSG:32740] hd

Extraction of the matrix using the QGIS/SAGA Cross classification and
tabulation tool.

Max. Number of Classes

G 2]
DIE}[BDIDDD : : Cross-Classification Grid
b ‘ field_1 field_2 field_3 field_4 field_5 field_6 | iaI/KangarefLandicover/LCV?Exercise/CrossCIassJDle.tifS @
Mol 2 3 4 5 Total
11291523 0 159 0 0 291682
295959 2077823 6546 0 1732 3082060 |
22214 36001 877120 1086 7144 943565 | " 0% l
4 {5650 4543 1094 442220 8390 461897
126088 13633 323 2730 1900887 2043661 | Rug Clo==
b 541434 3032000 885242 446036 1918153 0 |
Save the cross-tabulation table as .dbf file. This the calculation matrix,
not the accounting matrix. Save it again as a .ods spreadsheet. The
table is copied into the worksheet “LC_AccountingMatrix” of the
workbook called:
D:\_ENCA_Kangare_Tutorial\Kangare_Land_Cover\LCV_Exercise
2.3.2 Basic land cover account and Land cover accounts of The accounts present data on land cover stocks 2000 and 2010 and on land cover flows,
Regions by Dominant Land Cover Type formation and consumption

A - Attribution of EAU codes to the 100m x 100m reference grid:
e Regions_ID, Municipalities_ID, Catchments/Sub-
Catchments_ID, SELU_ID, SELU_DLCT type and Park_ID
® Use EAU 100m raster files (tif or sdat) with QGIS/SAGA tool
“Add grid values to shapes” (the codes will be added to the
cells of the reference grid...)

B - Extraction of statistics to the reference grid:
e DATA: LC2000 (LCO0) and LC2010 (LC10), classes 1,2,3,4,5 and
individual land cover flows, formation and consumption, coded

Jean-Louis Weber, 2014



F_If and C_If and a number. Short names needed as .dbf
accepts only 8 digits and truncates arbitrarily the names.

Use the new reference grid with EAU codes.

Use the QGIS/SAGA tool “Grid statistics for polygons”; unclick
all options, keep only SUM. [NB: As the input data have a
resolution of 10m x 10m, the calculation results will have to be
divided by 100 to make hectares.]

Save the attribute table as GRIDATA.dbf table, open it with a
spreadsheet package and save is in spreadsheet format (.ods or
xls). Pre-filled version GRIDATA.ods and GRIDATA.xls are
available at
D:\_ENCA_Kangare_Tutorial\Kangare_Land_Cover\Intermediat
e_Tables
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C - Cross-tabulation of the GRIDATA table

The GRIDATA.dbf table can be easily imported into a DBMS

File Edit View Insert Format Tools Data Window Help
E-BEHe iR SE LS

© iberation Sans violv aaa

G et metetgon EH

(database management system) such as MSAccess, PostGRES,
MySQL, SQLite, Oracle etc... or directly processed from QGIS
with PostGIS. There, SQL queries allow easy production of the
accounts. THE USE OF DBMS WILL NOT BE ADDRESSED IN THIS

SESSION.

® Tabulation with a spreadsheet's pivot table: Open GRIDATA.ods
with LibeOffice Calc. Go to data, Pivot Table. WARNING: the
default line “data” has to be deleted from the Columns Fields.
In the column are the EAU (alone or combined). In the box for
Data Fields, drag and drop the various land cover datasets, one
by one. And that's it. To modify the Pivot Table (e.g. replace
regions by municipalities in columns, sort by rows......), right
click a cell and use the command “Edit Layout” and change
Columns and Rows, keeping the long list of data unchanged
[don't forget to delete again “data” in the Columns Fields].

3 |Data

[SELU_DLCT

200

4_[sum-
Isum -
[sum -
[sum -
|sum -
[sum -
10 [sum
11 |Sum -
12 [sum-
13 _|Sum -
14_|Sum -
15 [sum -
16_|Sum -
17_|Sum -
|sum -
|sum -
20 [sum-
21 [sum -
22 [sum-
23 [sum -
24 [Sum -
25 [sum -
26 [Sum -
27_{sum -
28 |Sum -
29 [sum -

LC00.»
LC00.»
LCO0_»
LC00
LCO0
FLF10]
FLF20)
FLF20]
FLF3D
FLF321
FLF40]
FLF50]
FLF50]
CLF1
CLF10
CLF1!
CLF1
CLF2!
CLF2!
CLF2
CLF3D
CLF32|
CLFA(
CLFS5(
CLFS5(
CLFS(

11104

7123 728433

1408
3639
62926
22111
1686
0

0

862
0

0

0
17467
0

83
4561
0

1043

I/ 4> M pivot Table She../] <

8 @ ©@|@ & ]| Page Fields: Available Fields:
REGIO_ID ~
0-E-a-
= a- & MUNI_ID
CAT_KAROW
SELU_ID
Column Fields: SELUDLCT
© L PARK_ID
REGIO_ID. o
SELU_DLCT =
2 - Lcoo2
100 200 Data 1003
8400 111770 0.5
52603 38001 Row Fields: Data Fields: s a
12188| 1031 s 5
5564 071 ~
P i Sum - LC00_2 FLF202 X
Sum - LC00_3 FLF203
17513 65484
Sum - 1C00_4 FLF313
116] [ < &
-icon 1%
0
0| 0 Drag the items into the desired position
0 & Options 0
3032 205 #Source and Destination
[}
0
2410 26381 oK
473 0
5708 0 0 0 0 0 [
7832 39103 12830 2169 0 1525 9203
[ 0 186 0 0 [
114 o 2251 686 0 0 o
ol 0 5493 247 0 0
9 o 0 3035 0 1 [
0 12611 0 0 [}
3032] 205 155 [ 17 [
9 o 0 0 0 [
0 0 0 0 [
0 0 0 0 [

> |

v
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D - Producing and presenting the land cover accounts

Exercise: Fill the Land Cover Basic Account and the Land Cover Account
Region-DLCT

Support:
D:\_ENCA_Kangare_Tutorial\Kangare_Land_Cover\LCV_Exercise\LandC
over_Account_KA_ EXO.ods

The worksheet “Input to LC_Basic_and_REGIO-DLCT” is connected to
the final accouting tables. On the Pivot table REGIO/SELU-DLCT
produced at Step 3, unclik on the top boxes the Zero fields of REGIO_ID
and SELU_DLCT (a few small mismatches between layers on Kangare's
border). The copy the whole array of data (not the headings...) and
paste it into the box framed in red of the worksheet “Input to
LC_Basic_and_REGIO-DLCT”. It's done...

Comment the land cover accounts

Ecosystem Natural Capital Accounts: Land Cover Stocks and Flows Account

Unit : hectare
Land Cover Ecosystem Units Classes (LCEU) K1 K2 K24 K30 Ka2
Artificial/ Homogeneo Permanent Mo saic TOTAL
Urban us crops agriculture | Mangroves
Land cover stocks and flows agriculture & pastures

Opening Stock 2915.4 30819.6 9434.1 46127 20329.7 68111.5

F_If10 Artificial development 2785.9 2785.9

F_If20 Agriculture extension 199.2 18.7 217.9

F_If31 Conversion from mixed agriculture and pastures to homageneous 731 73.1

F_Ifaz Conversion from homogeneous to mixed agriculture 392.5 392.5

F_Ifa0 Management & alteration of forested land 98.0 98.0

F_Ifso Restoration & developement of habitats 40.2 98.3 138.5
F_If60 Other changes

Total formation of land cover 2785.9 591.7 91.8 402 196.3 3705.9

c_Ifio Artificial development 1187.1 284.9 62.1 1251.7 2785.9

c_lf20 Agriculture extension 19 63.7 152.4 217.9

c_lfs1 Conversion from mixed agriculture and pastures to homageneous 7.1 73.1

c_lf32 Conversion from homageneous to mixed agriculture 3925 3925

C_Ifa0 Management & alteration of forested land 98.0 98.0

C_Ifs0 Restoration & developement of habitats 19.6 885 295 1385
c_lfs0 Other changes

Total of land cover 1.9 1279.8 766.9 2238 1433.6 3705.9

Net change in land cover (formation - consumption) 2784.0 -688.1 -675.1 -183.6 -1237.2 0.0

Closing Stock 5402.1 30319.2 8851.3 4455.0 19083.9 68111.5

Iif00 No observed land cover change 2616.2 29727.5 8759.5 4414.8 18887.6| 64405.6

Jean-Louis Weber, 2014
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Step 3 : The Ecosystem carbon accounts

5. ECOSYSTEM CARBON ACCOUNTS

5.01 Carbon accounting, in the sense in which it is
addressed in the ENCA-QSP, is not new in terms of
general knowledge and data collection. The h

! - &
degradation. However, the ENCA quick start package
explicitly addresses only issues related to biocarbon

includi 8

gas emission inventories and the carbon budgets
established by countries and companies for reporting

and ion), considering
that the comprehensive gaseous carbon compounds
account is covered in IPCC reporting.

3.1 Structure of the ecosystem carbon accounts

3.2 Browsing the ecosystem carbon accounts tables
[folder Accounting Tables]

Figure 5.01 The ENCA-QSP ecosystem carbon account structure

|. Ecosystem Carbon Basic Balance

Il. Accessible Resource Surplus

1ll. Total Uses of Ecosystem Bio and
Geo-Carbon

IV. Table of Indexes of Intensity of Use
and Ecosystem Health

Stocks

Primary and secondary production of biocarbon
Withdrawals

Natural perturbations

Total inflow of biocarbon
Accessible stock carried over
Restrictions of use

Other accessibility corrections

Total use of biocarbon
Imports/biocarbon commodites contents
Imports/ embedded biocarbon

Direct use of fossil carbon

Fossil carbon embedded into commodites

Sustainable intensity of ecosystem carbon use
Composite ecosystem biocarbon health index

Total inflow of biocarbon
Net Ecosystem Carbon Balance

Net Accessible Resource Surplus

Direct use of biocarbon Biocarbon
requirement
Total carbon requirement

Biocarbon ecological internal unit
value

Jean-Louis Weber, 2014
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3.3 Exercice: Download data on biomass stocks and flows from
the internet — the example of the Global Forest Change

http://earthenginepartners.appspot.com/science-2013-global-forest

How such data can be used?
How to download the data?
How to visualise and process the data in QGIS?

Other data from satellite: Forest/trees, NPP...

Enter a location

Em e Py

Map data ©2014 Google Imagery 62014 TerraMetrics  2km i1 Terms of Use

Global Forest Change

Published by Hansen, Potapov, Moore, Hancher et al.

@ UNIVERSITY OF
® MARYLAND

DEPARTMENT OF GHOGRAPHICAL SCIENCES

Results from time-series analysis of 654,178 Landsat
images in characterizing forest extent and change,
2000-2012.

Trees are defined as all vegetation taller than 5m in
height and are expressed as a percentage per output
grid cell as "2000 Percent Tree Cover ‘Forest Loss’
is defined as a stand-replacement disturbance, or a
change from a forest to non-forest state. ‘Forest
Gain' is defined as the inverse of loss, or a non-forest
to forest change entirely within the study period.
“Forest Loss Year' s a disaggregation of total ‘Forest
Loss' o annual time scales.

Reference 2000 and 2012 imagery are median
observations from a set of quality assessment-
passed growing season observations.
Download the data.
Reset to default view

[v] Data Products

Loss/ExtentGain (Red/Green/Blue)

Legend
Forest Loss 2000-2012
Forest Gain 2000-2012

M Both Loss and Gain

B Foract Fetent

3.4 Discussion of data needed to produce the ecosystem carbon
account:

Forestry and agricuture statistics,
Soil

co2,

Fisheries...

National resources

FAO, IPCC, others...

Jean-Louis Weber, 2014
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Step 4: The ecosystem water account

6. THE ECOSYSTEM WATER ACCOUNT

6.01 Water accounting is a common practice in  water balances are commonly-used terms. Water, just
hydrology and agronomy where water budgets and  like money, can be subject to double-entry accounting.

6.1 ACCOUNTING FOR WATER

6.1.1 Background ipplications developed®, and preliminary tests carried out
6.02 Water accounts have been produced in France' jointly with the European Environment Agency.

4.1 Structure of the Ecosystem Water Account Figure 6.01 The ENCA-QSP water account structure

Stocks

Primary and secondary production of water

Transfers between water bodies and basins Total inflow of water
Actual Evapotranspiration Net Ecosystem Water Balance
Abstraction of water, supply and use

Returns to waste water and losses

1. Ecosystem Water Basic Balance

Total renewable water resources

Accessible stock carried over Net Accessible Water Resource
Restrictions of use Surplus

Other accessibility corrections

II. Accessible Resource Surplus

Total use of ecosystem water: blues, grey &
green water

Imports/water commodities contents
Imports/ embedded water

Total use of ecosystem water
Direct use of water
Total water requirement

11l. Total Uses of Water

: IV. Table of Indexes of Intensity of Use Sustainable intensity of ecosystem water use . . .
4.2 BrOWSIng the ecosystem water accounts tables and Ecosystem Health Composite ecosystem water health index Wator Intemal ecological unit vaiue
[folder Accounting Tables]

Jean-Louis Weber, 2014
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4.3: Exercise: Fixing issues [1] How to produce a balanced water Box 6.08 A quick method for estimating river runoff by river sub-basin
account for a river basin with incomplete data?

A simplified theoretical sequence for a quick estimate
would be the following. If actual data on river runoff are
available, they can be used to calibrate the account.

The “Guadiana” example.

Precipitation™

- spontaneous Actual EvapoTranspiration**
- net infiltration to soil/subsoil***

+ inflows from upstream runoff

+ returns of used water & irrigationy

= Available surface water resource

- use of water by activities and householdsy
- evapotranspiration by activities u

= River basin runoff

Sources:

* Meteo

** Modelling from meteo data, land cover & NDVI (vegetation index)
*** Hydrogeological modelling

| Estimation from land cover and socio-economic statistics

Bold ltal: accounting balances

Jean-Louis Weber, 2014
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Fixing issues [2] Evapotranspiration (actual) : from where can
we download data when they are not availble in the country?
An example

http://www.ntsg.umt.edu/project/mod16

0 250 500 750 1000 1250 1500
Global Annual MOD16 ET (2000-2006) mm/yr

Global Average ET from 2000-2006

P 9
(NY2
X%

4.4: Fixing issues [3] How to downscale water use statistics. The
example of households water consumption

Tentative exercise: calculation of households water
consumption by the 100m x 100m accounting grid

Data input:
e Water use per capita
e  Population by municipalities
e Urban land cover
e Proprotional breakdown of household water consumption by
100m x 100m cells.

Jean-Louis Weber, 2014
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Step 5: The ecosystem infrastructure functional
services account

7. THE ECOSYSTEM INFRASTRUCTURE
FUNCTIONAL SERVICES ACCOUNT

7.01 Accounts of ecosystem infrastructure and related
functional services measure the sustainable capability
of ecosystems to produce services such as biomass or
water which are not directly measurable as material ~ Services (CICES).

resources. These intangible services correspond to
regulating and cultural services in the provisional
Common International Classification of Ecosystem

7.1 ACCOUNTING FOR ECOSYSTEM INFRASTRUCTURE FUNCTIONAL
SERVICES

5.1 Structure of the ecosystem infrastructure functional
services account

5.2 Browsing the ecosystem water accounts tables
[folder Accounting Tables]

Figure 7.01 the ENCA-QSP ecosystem infrastructure functional services

1. Basic Balances
1.1 Basic land cover account
1.2 Basic river account

Il. Accessible ecosystem infrastructure
potential

11L. Overall access to ecosystem
infrastructure potential

IV. Table of Indexes of Intensity of Use
and Ecosystem Health

Stocks of land cover (km?)

Formation & Consumption of land cover
Stocks of rivers (SRMU)

Change in rivers stocks

Stocks of Landscape Ecosystem Potential
Stocks of River Ecosystem Potential
Total Ecosystem Infrastructure Potential

Population local access to TEIP
Agriculture local access to TEIP

Nature conservation local access to TEIP
Basin access to water regulating services
Regional access to TEIP [tourism]

Global nature conservation access to TEIP

Ecosystem infrastructure intensity of use index
Composite ecosystem infrastructure health index

Net change/ land cover
Net change/ river systems

Change in LEP
Change in REP
Change in TEIP

Change in access to key ecosystem
infrastructure functional services

Annual change in ecosystem
infrastructure services ecological
internal unit value

Jean-Louis Weber, 2014
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Potential (NLEP)

Choice of the weighting factors, discussion

GBLI 2000 and 2010

Integration of landscape fragmentation by roads
Quick calculation of NLEP

"KA_Forest_100_SM@1" * 1 + "KA_LargAgri_100_SM@1" * 0.2 +
"KA_MixAgri_100_SM@1" * 0.5 + "KA_SNat_100_SM@1" * 0.75 +
"KA_Urban_100_SM@1" * 0.1

B - Discussion:
e other elements which could be incorporated in NLEP
® NREP (for rivers)

5.3 Exercise: Calculating the Net Landscape Ecosystem

A - Calculating GBLI, the Green Background Landscape Index

Box 7.06 Examples of scoring tables for GBLI calculation

EEA member countries

The GBLI calculation for Europe (EEA member countries)
is based on an aggregation of land cover in 7 classes.The
data have been computed on a 1 km? grid and smoothed
with a radius of 5 km.The scores on a 0 to 1 grid are:
Artificial Areas: 0.1

Broad agriculture: 0.2

Mosaic agriculture and pastures: 0.75

Forest: 1

Natural and semi-natural land: 1

Wetlands: 1

Water bodies: 1

Mauritius
The GBLI calculation for the Mauritius test accounts is
based on an aggregation of land cover in 8 classes. Data
have been computed on a 1 ha grid and smoothed with a
radius of 1 km. The provisional scores on a O to 1 grid are:
Urban/ artificial: 0.1

Sugar Cane/Irrigated: 0.2

Sugar Cane/Rainfed: 0.4

Food crops: 0.4

Tea: 0.6

Grassland and Shrubs: 0.8

Forest: 0.8
Natural land: 1

00000 FB00000 509000 00050 ) 00000

TEWA0 T T
1600000 2400000 3200000 4000000

EET
500000

TE000

0000 1800000 2400000 2200000 4000000 4gapand

Data source: GBLI2006, EEA 2011 (missing data for Greece and the UK)

Data source: GBLI 2010, Statistics Mauritius and J.-L. Weber, 2013

5.4 Discussion on the use of species and habitats
biodiversity in the ecosystem health diagnosis
e Required properties of good biodiversity indicators
e Spatial generalisation of in situ monitoring data

® Data and expert judgements

Jean-Louis Weber, 2014
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(TS77 Chap. 8 and 9)

Step 6 : Accounts integration and QSP extension

8. THE ECOSYSTEM CAPITAL CAPABILITY
ACCOUNT

9. THE ECOSYSTEM NATURAL CAPITAL ACCOUNTS
QUICK START PACKAGE AND BEYOND

o Q8P twards (more) complete
an be grouped

901
ofthe SEEA-EF,

801 The ccosytem cxptal capably account imsat gical vl non-monetary asessment of
producing an aggregate summarizing the various changes ystem integrity, health, or resilience, all of
ded
. . . e . . model of i natural capital accounts with mock-up data (Jean-Louis Weber, 2012)
6.1 Manipulation of the ENCA simplified interactive oV
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A = (min in
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(otal Capability in Ecu) 10 - A
Capability in ECU) Degradation: 24 25 g a5 2z 10 @
v — : ‘ <
Calculation of remediation °
< malc maam afems|cm>

Use of Ecosystem Services, in physical units

Food = 60
Useof fresh wtsr prosisoring senices
Fresh wWater = 100 in
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Systemic services Ll

costs
Mean remediation unit costs i
IEES 8 B2 429
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I

Total remediation cost =
Consumption of Ecosystem
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6.2 Discussion

Jean-Louis Weber, 2014
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Step 7 A roadmap to implement ENCA QSP Discussion of CBD TS77 Table 1.01: Five steps for producing ecosystem natural

capital accounts (pp. 28, 29)

Jean-Louis Weber, 2014

Objective

Datasets/ Accounts

Step 1: Create the data infrastructure needed for accounting

Tasks for the accountant

Collect reference geographical Geographical features/zonings Collect from relevant organisations the basic
datasets and create the 1. Physical boundaries (coastline, river basin geographical layers that will structure the
database of Ecosystem and sub-basin limits, climate zoning, physical accounts. Check their consistency
Accounting Units elevation classes) (geometry, projection). Produce a set of regular
2. Administrative boundaries (municipalities, grids (based on official geographical standards).
districts, regions)
3. Transport network Create the database of Ecosystem Accounting
4. Hydrological network, rivers, aquifers Units (EAUs) for terrestrial ecosystems, rivers,
5. Sea/fisheries zoning(s) marine coastal units and other sea accounting
6. Regular grid(s) for accounting (1 ha and 1 units.
km?)
(N.B. it requires using a land-cover map for the
baseline year).
Step 2: Collect the basic datasets

Collect the basic datasets

for ecosystem natural capital
accounting: monitoring data and
statistics

7. Land-cover change (including marine coastal
areas)

8. Meteorological data

9. Hydrological data

10. Soil data

11. Data on forest stocks and growth

12. Population data

13. Regular agriculture, forestry and fishery
statistics

14. Data/statistics on water use

15. Indicators on species and systems
biodiversity

Produce a consistent multi-annual (10-20

year) land-cover map/database using satellite
images and other sources available (forest maps,
cadastre, buildings and roads...).

Collect and organize the various sets of data
needed for accounting. Official data sources are
given priority: official statistics, meteorological
data, hydrological data...where available,
accounts produced for IPCC reporting, REDD+,
SEEA Water... are important inputs. Satellite data
sometimes as second best.

Step 3: Produce the core accounts

Produce the core ecosystem
natural capital accounts,
measure total ecosystem
capability, assess degradation or
enhancement

Land-cover change account

16. Ecosystem carbon account

17. Ecosystem water account

18. Ecosystem integrity and functional services
accounts

19. Ecosystem overall capability account
(including exchanges between ecosystems)

Compile the accounts with basic data collected
at Step 2, additional data for specific items and
physical data modelling. Geo-process datasets.
Estimate missing data. Integrate the accounts.
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Objective Datasets/ Accounts Tasks for the accountant

Step 4: Functional accounts in physical units

Functional analysis of ecosystem | 20.Accountability of economic sectors Targeted, detailed analysis to be carried out
capital and services in physical for ecosystem capital degradation / with statistical offices, planning agencies,
units enhancement environment agencies, the research sector etc.
21. Ecosystem degradation embedded in trade
22.Ecological Balance Sheet (in ECU) Compilation of the ecological balance-sheet.
23. Social demand for ecosystem services (by
ecosystem units, municipalities, regions...) Mapping and assessing ecosystem services.

Step 5: Functional accounts in monetary units

Functional analysis of ecosystem | 24.Unpaid remediation costs: Economic analysis of remediation costs
capital and services in monetary | 25.accountability of economic sectors (restoration works, alleviation, opportunity costs
units: measurement of unpaid for ecosystem capital degradation/ of reducing pressure on ecosystems etc..).
degradation costs; valuation of enhancement
ecosystem services 26. Ecosystem degradation embedded in trade Economic analysis of ecosystem services

27. Ecological Balance Sheet in money terms monetary value.

28. Adjustment of Final Demand from unpaid

costs Input/Output analysis of Value Added induced by

29. Monetary value of key ecosystem services ecosystem services; sustainability assessment

30. Total (direct and indirect) value added by
ecosystem services (agriculture, forestry,
fishery, water, tourism etc.

Steps 1 to 3 have to be done for all ecosystems and sectors. Steps 4 and 5 can focus on one particular ecosystem, service or economic
sector.

Jean-Louis Weber, 2014



