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Which data source could be useful for mapping
ecosystem services?

. A global land-cover map from an 33%
international research consortium

. FAO Forest Resource Assessments 24%

Population density and per capita 5%
income data from a national census
bureau

. Soil survey data from a national 24%
mapping agency

Precipitation data from a university 14%
climate research group

Data sources and classification for ecosystem accounting 23 February 2015 2



Why classification and data?

Who's done these steps in ecosystem services assessment
and accounting?

Remote
sensing & Biophysical Monetary Ecosystem
image models valuation accounts
classification

Opening stock
Closing stock
Change

Data sources and classification for ecosystem accounting 23 February 2015



Classification for ecosystem
accounting




Classifications for accounting &
ecosystem services

SEEA Central Ecosystem service
Framework: classification:
Land, water, minerals/ Millennium
energy, soil, timber, Assessment,
aquatic, biological CICES, FEGS

Product Industries:
classification: ISIC, agricultural,

CPC, goods and mining,
services manufacturing, etc.

SNA Sectors:
Households, government, Nonmarket
financial& nonfinancial valuation methods
corporations, not-for profit
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Classifying ecosystem services

19602 (Rids Miapammpolle lies dits e o fprrodsicet éair Becoicndete
Hpfseaf ecosystem services
mr@@stanzm—TQ97 “The value of the World S
.::|c‘g=s”'a"rid Nn: "fﬂ“’f“é 1'capital” Nature's Services ﬂ

Wﬂdlﬁzawﬁ%p Natyre

02 “ Np}mgygyof Wildlife %
Lives Of EacfffOUsrt_qotfﬁThee sl%n[gé> : \‘«:" :‘5 )n de S Cri pti OnD R. HELLIWELL

Nature Conservancy Attinghatn Park,

a n d Va . CO SySt&m& 16 August 1968; in revised form 1
functiolfs, g and SBIVIEEE. R « b s i

and recreation. These are further divided into a total of seven
evaluation. Conventional cost-benefit analysis is regarded as b

by Ralph T. King, Professor Emeritus,
State University College of Forestry at Syracuse Univer:

Late 1960s-
early 1990s present
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Classifying ecosystem services

2006:pMédéemii b ffdrte $§dtandespesisiaerst gfroups
geterices! (stepypriingl, eegaladiam peovisesr{iamgd cultural)

ECOSYSTEMS AND
HUMAN WELL-BEING

OUR HUMAN PLANET

Summary for Decision Makers

NIUM ECOSYSTEM ASSESSMENT

Late 1960s-
early 1990s

ECOSYSTEM SERVICES
Provisioning

FOOD

FRESH WATER
WOOD AND FIBER
FUEL

Supporting Regulating
RS GVoONG CLIMATE REGULATION
SOIL FORMATION
PRIMARY PROOUCTION

FLOCD REGULATION
DISEASE REGULATION
WATER PURIFICATION

Cultural
AESTHETIC
SPIRITUAL
EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW'S COLOR ARROW'S WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Low === Weak
I Medium C— Medum

I High [ strong

CONSTITUENTS OF WELL-BEING

Security
PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FAOM DISASTERS

Basic material
for good life Freedom

ADEQUATE LIVELIHOCDS of choice

SUFFICIENT NUTRITIOUS FOOD and action hY m

Pl OPPORTUNITY TOBE &

ABLE TO ACHIEVE
WHAT AN INDIVIDUAL

H o El“ VALUES DOING

STRENGTH AND BEING
FEELING WELL

ACCESS TO CLEAN AIR

AND WATER

Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Source: Milennium Ecosystem Assessment

20006-
present
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Common International Classification of
Ecosystem Services (CICES)

Provisioning services
Nutrition

Food

Cultivated plants and domesticated animals
Wild plants and animals
Aquaculture-raised plants and animals

Water
Surface water for drinking
Groundwater for drinking
Materials
Energy

Regulating services

Regulating:
Provisioning: Flood protection,

Water, Food, etc. erosion control, )
Existence, etc.
w etc. “Zuon for ecosysten

Cultural:
Recreation,




Data sources for ecosystem
accounting




Types of data sources

Statistical data:

Agriculture, Forestry, Fisheries, Other e —ilcloiaecicne

: make it spatial (e.g.,
Demographics, Resource use from rain 5899 d(atg 0

Survey data: point-based, extrapolateiisiahaias e
Weather data, soils, biodiversity, etc.

Spatial data: maps generated using imagery and
remote sensing
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GIS: Software for spatial data

Geographic Information System
(GIS) software lets a user:

Overlay and view many GIS layers

Run a wide range of analyses from
simple (union, intersection, map
algebra) to complex (geospatial
modeling, spatial statistics)

Proprietary software: ArcGIS,
others

Open-source software: QGIS,
GRASS, others

Data sources and classification for ecosystem accounting 23 February 2015 11




Spatial data themes for ecosystem services
mapping

Biophysical and ecological data are often used to
map ecosystem service capacity

R

Land cover

Vegetation
Soils 5T

N

Elevation/slope
Climate
Streams

Land use
Disturbance

TS Y eI NN A

a i
] 4




Spatial data themes for ecosystem services
mapping

Socioeconomic data are often used to map
ecosystem service beneficiaries

By

Population density
Infrastructure

Other demographic
data (e.g.,
vulnerability)
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Where do data come from?

Satellites

Landsat 8, MODIS, European Space Agency Sentinel
satellites, many others

Aerial photography (manned/unmanned aircraft)

Data sources and classification for ecosystem accounting 23 February 2015 14



Remote sensing: From images to datasets

Manual classification of features from images — slow,
differs from observer to observer

Classification algorithms — fast, but must be well tested

All methods have some degree of error —
misclassification, omission/commission error

= T J -';;i.:'.«
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Raster and vector data formats

Two data formats: o
lll‘b‘dll area D U alc

Raster data model
(grid cells)
Vector data model

Shape (polygon), line,
or dot (point); may
carry many attributes

Can convert between the vector data

Data sources and classification for ecosystem accounting 23 February 2015 16



Vector data formats

Vector data types: Polygon (watersheds), Line (roads),
Point (wind turbines)




Information gain and loss at varying
spatlal resolutlon

U. S Natlonal Land Cover dataset Tucson Arizona. Natlve 30
m resolution (left) and resampled to 300 m resolution (right).

Data sources and classification for ecosystem accounting 23 February 2015 18




Information gain and loss at varying
spatial resolution

Land cover ha, 30 m ha, resampled 300 | % difference
dataset m dataset

Urban 101,203 101,538 0.4%

Forest 141,122 140,733 -0.3%

Wetland 920 909 -1.2%

Open water 315 333 5.6%

672,226 671,724 -0.1%
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Data management considerations

Spatial resolution (e.g., 5 m, 30 m, 1 km, 0.5 degrees?)

Greater resolution: greater disk storage needs, slower
processing time

Values change with the size & shape of the units
Year of data collection (currency) — how comparable is it?

Data quality
Spatial reference system (i.e., datum, projection)

Data sources and classification for ecosystem accounting 23 February 2015



Data sources: Global & subglobal

Prepared by international organizations (U.N. agencies,
international conservation organizations, academic

researchers, other research consortia)
Ensure comparability between nations
May sacrifice data quality/specificity

GlobCover land cover
dataset
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Data sources: National

Often prepared by national mapping agencies
Often highly trusted data sources for the nation

Sacrifice direct international comparability

(US) National Land Cover
Dataset

@ WAVES © 2014




Data sources: Subnational

Often prepared by national mapping agencies,
development aid agencies, and academics

Cover smaller spatial extents - political
subjurisdictions, watersheds, biomes, etc.

May be of high quality or experimental (i.e., single year
only)

Present “scaling-up”
problems when not
available for entire
nation

Southwest (US) GAP
Analysis landcover
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Key messages

Global datasets are “standard,” allow international
comparability, but local data may be better for

national/subnational needs

Which data are best trusted by decision makers?

High-resolution data need more storage space and
processing time, but often give more accurate
“answers”

GIS analysts and modelers must navigate tradeoffs
between time period, resolution, accuracy

BUT: don’t let the perfect be the enemy of the good
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Data tradeoffs example: Denver,
_Colorado, USA

1. U.S. National Land Cover Dataset, 2011 (30 m)
3. GlobCover, 2009 (300 m)
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Exercise: Data for ecosystem service
mapping

1. In small groups, review the CICES ecosystem services

classification system and pick 2 class-level ecosystem
services of interest.

For those services, write down 1-2 biophysical and 1-2

socioeconomic datasets needed to map and model that
service.

For each dataset, identify a data source (i.e., national

mapping agency, ministry of natural resources), and
answer the following:

1. Are corresponding global data adequate?

2. Are national/local data of better quality than corresponding

global datasets? Are they substantially better, or only
somewhat better?

3. Is the data source lacking at the national or global scale?
4. Present your conclusions to the full group for discussion.

Data sources and classification for ecosystem accounting 23 February 2015



Exercise: Data for ecosystem service
mapping

Ecosystem service: Coastal flood regulation

Dataset 1 Dataset 2 | Dataset 1 | Dataset 2

Dataset Mangrove cover Population
density

Data source National Census
mapping agency bureau

1. Are the corresponding global
data adequate?

2. Are the national/local data of
better quality than the global
data? Somewhat better or
substantially better?

3. Is the data source lacking at
the national or global scale?




