Earth Observation for
Environmental Management

International trends & developments
Earth observation applications
Business development
Capacity building
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0. Introduction

Mark Noort, consultant, project manager

HCP international:
consulting, marketing of earth observation

Project director EOPOWER:
project for promotion & capacity building of
earth observation applications



Sequence:

A General assessment of the statéthe-art of earth
observation

A ]Ic\_/lal%lor trends and developments in the application
e

A Description ofarth observation solutions

A Assessment of markgiotential for earth
observation solutions and marketing instruments

A Capacitybuilding for successful application of earth
observation solutions
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Earth Observation helps you:
save money
save lives
save the environment



(B Earth observation
applications

A On the verge of reaching new user communities
A These new user communities need to be involved
A Weakest link / last mile aspects are important

A Marketing needed: promotion & capacity building



Life cycle of
products & services

Initialization GE:»I\@TCAB
g Marketmg

System analysis & design
Rapid prototyping
System development
Implementation
Postimplementation




Scope (1)

¢ KS USNY)Y & gyda deBngdas y i €

the sum total of all surroundings of a living organism, including
natural forces and other living things, which provide conditions
for development and growth as well as of danger addmage

G902t 238¢ OlFlYy 0S RSAONAROSR | 3
the air, water, minerals, organisms, and all other external
factors surrounding and affecting a given organism at dimye

@ AZRAOSNEA(Eas:Oly 6S RSAONRMO
the variability among living organisms from all sources
Including, inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they are
part; this includes diversity within species, between species
and of ecosystems 7



Scope (2)
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environmentalresource management is the management
of the interaction and impact of human societies on the

environment

Climate aspects will be dealt with more in detalil in the
climate toolkit; the marine environment toolkit and the
forest management toolkit cover environmental aspects

related to these topics.




cg Assessment of business &
funding opportunities

A Categories of environmental management products
& services

A Life cycle phase of product or service

A Regional context, level of technological & economic
development

A Optimum marketing mix
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1. International trends &
developments in
environmental management
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B Issues & trends In
environmental
management

A Addressingnvironmental challengesleadingto a
A Move towards agreen economyincluding
A Payment for ecosystem services.
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Drivers

A Economic growth;
A Population growth:

A Overexploitation of resources, such as in agriculture
and fisheries;

A Environmental assets are not valued or undervalued |
the current economic system;,

A Lack of awareness, knowledge and consensus about
what affects the environment and what the
consequences are.
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Environmental
challenges

There are many environmental challenges, classification and
priorities depend on viewpoints and aspect perception:

A

Freshwater scarcity, climate change, habitat change, invasive
species, overexploitation of oceans, nutrient overloading
(TEEB for business);

Crosscutting issues, food biodiversity & land issues,
freshwater & marine issues, climate change issues, engrgy
technology & waste issues (UNEP);

Depletion of natural capital, climate change, biodiversity loss,
emissions & waste generation, pollution (EEA);

Climate change, energy efficiency & renewable energy
sources, management of ecosystems & biodiversity, forest
loss, desertification & and degradation, water resources (EC).
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In schematic form: DPSIR framework

Drivers Pressures State Impact

(Human)
Drivers |, ‘
Human
ﬁ e.g. Wellbeing
changes in &
land use,
Natural climate change,
Drivers pollution, Economic
water use, Value
invasive alien
species (IAS)
Policies N\
Nat. Reg. /
Loc. Int.

Response



Resulting iIn:
policy priorities
A Betterimplementation and further strengthening of

current environmentapriorities;

A Dedicated management of natural capital and
ecosystenservices;

A Coherent integration of environmental
considerations across the maagctoralpolicy
domains;

A Transformation to a greeeconomy.




U N E P European Environment Agency }; _)

More information:

Global environmental outlook 5 (UNEP; 20181)d regional
environmental outlook series

21 issues for the Zlcentury (UNEP; 20)2esultsof the
UNEP foresight process on emerging environmdasales

The European environment (EEA; 20%6te and outlook
+ updates
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Green economy

Environmentally oriented policies and public investment
as life insurancdrather than luxury;

Policy tools

AToolbox of good practices

AGreen economy indicators

AGreen economy roadmap

ASustainable development goals (SDGSs);

Distinction between green/sustainable growth or green
economy:

green economy has absolutkecoupling (resource use

declines irrespective of the growth rate of the economic
driver) as aim.
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UNEP

More information:

Towards a green infrastructure for EuropAg¢tema
Ecosystems, RIKS, TERSYN, CSIC;d{208&ing new concepts

for integration ofNatura2000 network into a broader countryside

Creating a national strategy for environmental intelligence
(IGES; 201 1he forum on earth observations 5

Green economy In the European Union (UNEP; 2012)
supporting briefing

Green economyn action (UNDP; 201 2)ticlesandexcerptshat
llustrate green economyndsustainable development efforts

Keylssues on Green EconomyRio+20 (IGES; 2012)
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Payment for
ecosystem services

A Measures to represeritenefits:monetary, quantitative
(Indices, indexes, risk), qualitative (stories, maps,
perception);

A Market profiles:

A Carbon:.compliant & voluntary carbon forestry

A Water: compliant water quality trading, voluntary
watershed management payments, government
mediated watershed PES

A Bilodiversity:compliant & voluntary biodiversity offsets,
governmentmediated biodiversity PES, individual
fisheries quotas

A Bundled:certified agriculturaproducts
A Certification & labelling
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More information:

The economics of ecosystems and biodiversity (TEEB) §
YI'yé NBLEZ2NIa>x adzOK Fa abl ddz2NIf OF LI
odzaAySaaé 6¢99. T HnAnmMoOU

System of environmentaeconomic accountingSEEA, UN)

many (strategy) reports + central framework report (2012)

The global partnership awealth accounting and the valuation
of ecosystem services (WAVES)
many (annual) reports on activities and systems in different countries

Environmental performance index (EPI, YCELP, CIESIN;®2012)
pilot trend environmental performance index

PE3nd cocoa (CREM; 201 %¢curinguture supplies and preserving

biodiversityby payingcocoa farmers foecosystem services
20
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2. Earth observation applications



(g Earth observation for
environmental

management

Shared environmental information system (SEIS)
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Earth observation
contribution

A Terrestrialand freshwater ecosystemsdentification
and monitoring at global or continental level (for marine
and coastal ecosystems see climate toolkit),

4 Bio-geophysical variables

4 Local applicationsfor national parks and other
protected areas,

4 Biodiversity modellingand monitoring including
Invasive species monitoring and ecological forecasting

A4 Environmental accounting.

Note: there is quite some overlap between the different categories

23



Example terrestrial and
freshwater ecosystems

1978 Gishwatl Forest ' < d 1978 Gishwati Forest
e, A \ " o
»

Copver§ion frqm forest to rangeland and farmland jrom 1978 to 20@simwatiformer forest
NEASNBSE wgl yRIFE o0{2d2NOSY ! {fl & 2F wol yRI Q3
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Terrestrial and
freshwater ecosystems

Earth observation is an excellent instrumdort mapping and
monitoring of land cover, land use, changes, classification anc
historical trends

Earth observation is a valualieol for assessinghe status of
ecosystem goods and services, provided by the regulation,
habitat, production, and information functions etosystems

Evaluating ecosystem services in support of sustainable
ecosystem management requires the use of (spatnaijlels

Until now mainly government or scientific activity
Cost estimateon caseby-case basis.
Main challengescost, capacity, data access, business model
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Examples:
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AMERICAN GEOGRAPHERS

A new map of standardized terrestrial ecosystems of
Africa (AAG; 201 3verviewof integrated and comprehensive
ecosystem mappingxercise

A new map of standardized terrestrial ecosystems of the
conterminous United States{SGS; 200%yerviewof
iIntegrated and comprehensive ecosystem mapexgcise

Accesdgo global land cover referencdatasets andheir
suitability for land covemapping activities (GOFGOLD;

2014)presentatiorthat compares current global land cover datasets for
differentpurposes

Examples of dataset&lobCove(ESA), 30 meter global
land cover product (China) 26



More examples:

Mapping wetlands using earth observation technigques

(MEDWET; 200 byerview of integrated and comprehensive ecosystem
mappingexercise for Mediterranean wetlands

Earth observation for aquatic ecosystems (CSIRO; 2012)
overview presentation of earth observation for water quality monitoring and
management in Australia

laftla 2% weogl yRIQa OKIFYy3dIAyYyd
Implications for climate change resilience covering hotspots, such as
population growth, urbanization, wetlands, forests, mining and
transboundaryssues
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Example
bio-geophysical variables

(a) Original C.q (g kg™") (b) Rate of change (g kg™ yr” )
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Change in soil organic content in England and Wales between 1978 and 2003
(source: Bellamy et al., 2005)
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Bio-geophysical
variables

Earth observation facilitates measurement and
assessmenof individual biegeophysical variablesuch
as vegetationsoil,radiation, water cycle and essential
climate variables (ECVs)

Bio-geophysical parameteiprovide the backbone for
analysis and decisiemaking in environmental
management

Data gathering and analygwainly carried out by
governments, international organizations and academia,
private sector uses / assembles / analyses bio
geophysical data mainly for specific purposes, such as
precision agriculture

Cost estimateon caseby-case basis
Main challengescost, capacity, dataccess.
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c&) Global Energy and Water Cycle Experiment k S
WCRP/I[I’w GLOBAL CLIMATE OBSERVING SYSTEM

Examples:

Global energy and water cycle experimers EWEX
WWW.gewex.org

Essential climate variables (EGYCOPp
www.wmo.int/pages/prog/gcos/index.php?name=Essential
ClimateVariables

The state of soil in Europe (JRC, EEA; 2012)
dzZLIRF GS 2y &a2Aft 2F GGKS 9dz2NRLISIHyYy Sy

More background info in the toolkits on water management and climate


http://www.gewex.org/
http://www.wmo.int/pages/prog/gcos/index.php?name=EssentialClimateVariables
http://www.wmo.int/pages/prog/gcos/index.php?name=EssentialClimateVariables

Example
local applications

THE FIELD DATA

Monitoring of meadows
and forest health
In Giant Mountains
national park

(Czech Republic)

2 km

@ other
® meadows with dominat Nardus stricta
®  degraded meadows
®  meadows with dominant Vaccinium sp. and Caluna sp.
meadows with dominant Trisetum flavescens, Dactylis glomerata or Alopecurus pratensis
® waterlogged meadows

® valuable anthropogenic associations
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Local applications

Earth observatiomelpsmanagers of national parks and
protected areas improve park management

Earth observation provides valuable informatiom

plant health, habitats, changes and relations between
different factors that cannot be derived, or only at high
cost, by insitu analysis

Earth observation is instrumenta delineating optimum
national park borders and environmental corridors

Cost estimateon caseby-case basis
Main challengescapacity, data access, business model

32



ScanEXx

RESEARCH AND DEVELOPMENT CENTER

Examples:

Impact of oil palm plantations ompeatlandconversion in
Sarawak 200% 2010 GARVision2011)studyusing remote

sensing showindeforestation for oil palm expansion
Satellite-based monitoring of protected natural areas of

the SamaraRegion Scanex2013)description of monitoring of a
protected area in Russia to detect changes from natural causes, fires and
anthropogenic impact

Cooperation witislant (Y NJ 2 yMbuhtains national park(on
forests meadows, snow cover, land use development, deveperature,
etc.)and~ dzY I n@tional park(bark beetle pest) in the Czech Republic

(Charles University) 33



Example biodiversity
modelling and monitoring

I Leaf Nitrogen
Preliminary resultS Red: high, Blue: low

3 3

Mangrove degradation

using leaf nitrogen as
(an) indicator:

damage declines the
level of nutrients

(SourcelTC, 2010)



cg Biodiversity modelling
and monitoring

A

Earth observatiomelpspredictingthe impact of habitat
loss and fragmentation on biodiversity elements and
ecosystemgprocesses

Earthobservation facilitateshe inclusiorof individual
species or functional types in ecosystemdellingand
models(linkedto carbon)

Models of landscape dynamjagsing geospatial data,
generatemaps of suitable habitat over time for input to
meta-population models

Cost estimateon caseby-case basisl1O le / year
(globally)for general monitoringf invasive species

Main challengescapacity, data access
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UR ERSITY

EUROPEAN BIODIV!
OBSERVATION NETWORK

Conventionon s
% Biological Diversity GEO BON .

Examples:

Adequacy obiodiversity observation system support
the CBD 2020 Targe(6EOBON, 201&dmprehensiveverview

of needed and existing observation systems for the Convention on Biological
Diversity by the GEO Biodiversity Observetietwork

Phenologyrelated measuresind indicatorsat varying

spatial scales (EBONHE)12)investigationof phenology information
for habitat classificatiomsing SPOVGT and MODIS NDAta

Geospatialools address emerging issues in spatial

ecology (Skidmore et al; 201 &yerview of the usefulness of
geospatial applications for biodiversity and ecology
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Example
environmental accounting

EQderived phosphorus retention map for Lombok, Indonesia,
in support of nutrient retention policies (sourdéetria, 2014)
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