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* - classifications: land use, land cover, ecosystems...
- statistical and geographical units: administrative units (regions,
municipalities, protected areas..) vs physical units (mountains, river
basins, coasts...)
- the scale issue, specific scales, stratification and sampling,
downscaling statistics, upscaling local data...
- open access datasets
- existing open source tools for handling geo-statistical data
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 The environment is about interactions of economic actors, people
and Nature.

— Human settlements and economic activities are not distributed
evenly over land and therefore their pressure on Nature

— The capacity of Nature to support population and economy and
to resist pressures varies as well other space

— Economy, population and Nature have all their specific space
and mobility constraints.
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People, Economy and Land
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Geography and statistics

* In the past (until the late 1970’s):

— Micro-data (individual questionnaires, administrative reports or
observations) were generalised according to the purpose of
their collection

— ...then, stored in statistical offices’ cellars for legal obligations
— ...and very rarely reused

* Development of databases =» deep change in the collect and
processing and dissemination of statistics
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esIBGE

Instituto Brasileiro de Geografia e Estatistica

IT in the Brazilian 2010 Census

New Technologies in Population and Housing
Censuses: Country experiences

Eduardo Pereira Nunes — President of IBGE

eduardo.nunes@ibge.gov.br

UNSC, New York, 21 February 201



Delineation of 314,018 Enumeration Areas (EA) &2/BGi

2010 Census Mapping

= Building of an integrated Territorial Database to support
2010 Census, from the planning to the collection and

dissemination steps:
= Associate the “National Address File for Statistical Purposes —
CNEFE” file to the blocks and block-face urban enumeration areas;
= Geometrical adjustment of urban and rural limits for each

Municipality
« SISMAP - Brazilian System for Census Mapping

 IT tool developed for municipal mapping in a single continuous

spatial database;
 Input data from several sources of vector and imagery data, like GIS,

GPS, satellite imagery, digital and aerial photography



Evolution of Geo-Technologies &2 IBGH

Handheld Devices

(PDA) GIS/Web Low Cost Images

Growing Application at IBGE for both Cartography and Statistics

Brazilian Geospatial Statistics



Geography and statistics

* In the past, geography and statistics were fairly separated
disciplines — and still today, how many geography and statistics
institutes in the world? Brazil, Mexico...

— Geographical dimension of statistics = breakdown of statistical
tables by pre-existing zonings (typically: administrative regions)

— Statistical dimension of geography = maps of statistics by pre-
existing zonings (typically: administrative regions)

— Geo-statistical analysis limited by the most detailed level of
information (typically: municipalities)
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Geography and statistics

* Today:
— Micro-data are stored in databases with their time and space
characeristics and remain individually accessible

— ...they can be (re)used for multiple purposes: consultation and
control, sampling, modeling...

— ...they are shared and frequently disseminated via local statistics
databases and reach broader publics

— ... they can be analysed with cloud computing systems (no need
for holding data and complex softwares packages)

— They can be updated by crowd computing

— They are backed by remote sensing programmes for land,
oceans and meteo

— They are managed in geographical information systems
R\
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Geo data are abundant and more and more often free

* Just a few examples...
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SA, NASA, JAXA, INPE, FAO..., and
e Group on Earth Observation

Earth observation programmes are numerous
and deliver abundant data on land over and
biomass, as well as many climate change
variables. In Europe, ESA and GMES are an
important source of data for land & ecosystem
accounting.

O is coordinated at the global level by the
3EO Secretariat in which participate 81
ountries (of which 18 African countries) and
1e European Commission.

1“"\_
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1GlobCorine 2006 Europe & Neighbourhood

© ESA GlobCorine praject lead by the Université Catholique de Louvain

The GlobCorine project of ESA is aimed at supporting
land cover accounting

GEO Biodiversity Observation Network

The Group on Earth Observations Biodiversity Observation

Network — GEO BON — is the biodiversity arm of the Global Earth

) #:.. Observation System of System of Systems (GEOSS).

| Some 100 governmental and non-governmental organizations are
collaborating through GEO BON.

New global high resolution land cover maps initiatives :

China, USA, Japan (forest cover), Europe
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Multi-lateral cooperation —e.g. FAO Africover

tegend Egypt - Test conversion from FAO-LCCS to EEA-CLC

140 Amlos. vegetsted wban sroes
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Multi-lateral cooperation — e.g. Corine land cover

- C @ www.eea.europa.eu/themes/landuse/interactive/clc-viewer

|
=R ' « Changing face of Europe — explore the land resources

Corine Land Cover interactive map viewer

The European
environment - state and
outlook 2010

1
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2000-2006
» Data centre overview
N Interactive maps and
data viewers
LUCAS viewer with
» ground-level
pictures
Changing face of
# Europe — explore
the land resources
Land and
#» Ecosystem
Accounting (LEAC)
#» Data and maps

#» Countries data reporting

: 500 mi S
» GIS applications API Find location.. |y | ¥ | Soow Algeria Algeria
# Document library : ' :

., About the land use data
centre
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ilateral cooperation
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Bilateral cooperation

MAPA DE COBERTURA DE LA TIERRA
CUENCA MAGDALENA - CAUCA

METODOLOGIA CORINE LAND COVER ADAPTADA PARA COLOMBIA

Cooperation Colombia-France /
European Environment Agency g:‘)j



lational programmes

VEGETATION COVER OF RUSSIA —§

_ The land cover map for Russia based on MODIS 250 m

Source: Serguey Bartalev, IKI, Russian Academy @f Sisnaa-afhi Agency $5



National programmes
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Private initiatives
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Not only land cover: e.g. geo data on Water quantity & quality data
xist at the Global scale

Meteo data

+ ...

->

Source: Global threats to human water
security and river biodiversity, C. J.
Vorosmarty, P. B. Mclntyre et al.,
NATURE, Vol. 467, 30 Sept. 2010




UK Nature’s calendar updates by “crowd sourcing”

The nature's calendar survey
/%

WOODLAND
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Home Get started Results wildlife About

Look out for the delicate pink dog rose flowering in woods and hedgerows - record your sightings

Map a8 ?

(h|LIEhIE|| - first flowering 2011

All maps

- Get species information

Featured

- Get event information
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Integration of spatial data and statistics

* Multiple spatial units:

— Administrative units: e.g. municipalities, districts, counties,
regions

— Management units: e.g. protected areas, river basin districts

— Planning units: e.g. coastal zones, urban areas...

— Legal property units: e.g cadastral units

— Analytical units: e.g. land cover units, socio-ecological landscape

/{4

units, “satoyama”, “satoumi”, eco-complexes, geo-systems,
ecozones...

At various scales...

=>» Integration = classification and assimilation
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ypatial Integration of Environmental & Socio-Economic Data Collection

Mapping

Socio-Economic
Statistics

Sampling [© 2

Individual Sites
Monitoring



Assimilation of data

* Geo-referencing of micro data = use of GPS
* Choice of dominant geographical patterns

— Relief, physical spatial patterns

— Climate

— Land cover

* Assimilation of data into regular grids
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GEOSTAT - Geo-referencing data from the
2011 population and housing census




Assimilation of statistics into regular grids

October 2010

INSEE ency



Statistics based on grid data

Land cover accounts for Europe

1990-2000 (26 countries)
. Land accounts for Europe 1990-2000
2006 update (34 countries)

Land cover accounts are produced for
1 km? grid cells

K1000 E3666 N2073

I U iscontinuous urban fabric

I 'ndustrial or commercial units

I Coniferous fore st
[ Sclerophyllous vegetation

[ Water courses

European Environment Agency %

Total surface: 100 Ha

)
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Louis Weber, CBD Conférence, Libreville, 16 Septembre 2010



Sprawl of artificial areas 1990-2000
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Louis Weber, CBD Conférence, Libreville, 16 Septembre 2010

Origin of artificial land uptake as % of total,
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rban sprawl in the province of Venice, 1990-2000, cells of 1 km?, impact on wetlands

_ouis Weber, CBD Conférence, Libreville, 16 Septembre 2010
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Net Change in Land Cover

% of initial year

B Artificial surfaces

O Arable land &
permanent crops

@ Pastures & mixed
farmland

B Forests and transitional
woodland

O Natural grassland &
semi-natural vegetation

B Open spaces with little
or no vegetation

B Wetlands

W Water bodies

Legend

Land uptake by ur

Value

o2

B

- 00
Wetlands

I nland marshes

- Feat bogs

|:| Salt marshes

|:| Salines

|:| Intertidal flats

- Water courses

I vater bodies

[ ] Coastal lagoons

- Estuaries

- Despite possible threats from sea level rise and the permanent
“+=ecological problems of the lagoon due to agriculture
eutrophicating surpluses, urban and infrastructures
development has continued in the province of Venice.
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efinition of accounting and statistical units for ecosystem

NA statistical units don’t record ecosystem
degradation =2 need for other units...

‘heoretical units vs. observation units (proxies
for collecting data)

Theoretical units: characteristic systems into [
which natural and socioeconomic elements
interact to transform ecosystem functions
into goods and services:

— Functional units producing elementary
services

n  u

— “Socio-ecological systems”, “socio
ecosystems” or “Socio-ecological production
landscapes” (the Japanese satoyama and

Sato um |) 9 Japan Satoyama Satoumi Assessment, 2010.
Satoyama-Satoumi Ecosystems and Human Well-being: Socio-ecological
H H . Production Landscapes of Japan — Summary for Decision Makers.
Observation units:

United Nations University, Tokyo, Japan.

— For which we can collect data in a systematic
way

— Mostly surface units: “geo-systems”, land
cover units, functional administrative units,

ownership units... )
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rom theoretical to observation units

Theoretical
analytical
unit

Candidate
socio- [

cosystem Modeled

andscape SES/ SEPL
units for .li/

bservation ‘-

accounting
(SELU)

_

Administrative or
cadastral unit

Topographic
unit (eg.
catchment)

Basic land cover
units mapped with
satellite images




Mapping & classification of socio-ecological landscape units (SELU)
1- river basins and 2- relief

Courtesy Emil D. Ivanov, 2011
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Napping & classification of socio-ecological landscape units (SELU) 3- dominant landscape
ypes (urban, intensive agriculture, mosaics, grassland, forests, other natural types and no-
lominance)

Courtesy Emil D. Ivanov, 2011



Main relations

between Ecosystems:
. o . Socio-ecological landscape units (SELU)
CIaSS|f|Cat|OnS & (terrestrial, maripe & atmospheric

accounting units

Land|Cover:
biophysical land units

Monetary Statistics
of Products

Land Functions & Ecosystem Services

Physical Statistics
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functions

Land Ownership

(sectors & industiies) (private & public)
sdctors & industries
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Classification, the case of land cover

LCCS3 (FAO & UNEP) as international standard
*LCCS3 = a meta language

— Basic objects

+ characterisitcs

+ properties

+ spatial patterns

=>» Applications which are at the same time coherent and user
defined

| CCS3 = a software package
*LCCS3 = standard proposed for the SEEA land cover classification
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Land cover types and derived land cover functional units

\ Herbaceous crop
{1 Herbaceous crop/ Small size fields rainfed (< 2 ha)
{2 Herbaceous crop/ Medium to large size fields rainfed
{3 Herbaceous crop/ Medium to large size fields irrigated
3 Tree or shrub crop
b Multiple or layered crop
) Tree covered area
j Shrub covered area
) Herb covered area
3 Sparse natura 1 vegetation (terrestrial/aquatic/regularly flooded)
| Aquatic or regularly flooded tree covered area
Aquatic or regularly flooded shrub or herb covered area 01 Urban and associated developed areas
Bare areas (terrestrial or regularly flooded) 02 Medium to large fields rainfed herbaceous cropland
C Artificial surfaces and associated areas 03 Medium to large fields irrigated herbaceous cropland
| Inland water bodies 04 Permanent crops, agriculture plantations
v Glacier and perennial snow 05 Agriculture associations and mosaics
06 Pastures and natural grassland
07 Forest tree cover
08 Shrubland, bushland, heathland
09 Sparsely vegetated areas
10 Natural vegetation associations and mosaics
11 Barren land
12 Permanent snow and glaciers
13 Open wetlands
14 Inland water bodies
15 Coastal water bodies
16 Sea (per memory)

—_————-
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Open source tools to manage geo data and produce statistics

* Google Earth, MS Eye on Earth
* GRASS
* Quantum GIS

* SRING (INPE)

 HyperAtlas and OLAP Cube (EEA)
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