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Introduction

» Global land cover maps represent
Important sources of baseline information

to a wide variety of users

— e.g. the United Nation’s Millennium Ecosystem
Assessment

— e.g. the Convention on Biological Diversity (ISCBD,
1994)

— e.g. Environmental Outlook project (UNEP, 2002)
— e.g. World Conservation Monitoring Centre (WCMC)
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Introduction

e Applications of these users are equally
diverse and include

— climate change modelling, estimation of forest
cover and sustainable development

— land cover types are used by global
circulation models (GCMs) that use static
models of vegetation.

— with dynamic model simulations, land cover
can be used to provide verification of model
predictions (E.G. LPJ)
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Introduction

o first Satellite derived AVHRR 1km global
product was IGBP (1992), then UMD

—then update IGBP2, GLCCD
 the MODIS and VGT/SPOT4
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DIS Land Cover (Boston)
DIS (Continuous Fields 1km, then 500m)
ISPOT4 [/ GLC2000

y MERIS 300m / GLOBCOVER
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Introduction:Approaches to Map
Comparison

1. One to one mapping, fitting legend categories
e.g. Latifovic et al. 2004 , Giri et al. 2005,

2. Legend Aggregation or “Crosswalking” (e.qg.
de Smet & Hettelingh 2001, Jung et al. 20006)

3. Reconciling legend categories via one to
many mapping (e.g. Fritz & See 2005, See &
Fritz 2006)
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What next: A users Perspective

e Users might find that for their application
both maps are pretty similar, so it does not
matter which map to use

e User might find that the maps show
significant differences now the problem
arises which map Is correct

— validation required
— ldentification of hotspots of disagreement
— Hybrid map?
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Table 4. MEGAN global input databases. Annual global isoprens emissions estimated for alternative (present day) databases are compared

(%o difference) to the emission estimated with the standard (MEGAN-P, MEGAN-L and MEGAN-W) databases.

Data Spatial Time Baze Global Emission

type Name scale period description  data (¥a difference)  Base data reference

FFT AVHEEI-P  ~50km  ~2000 PFT AVHER —1% Bonan et al. (2002)

FFT MODIS1I-P ~30km  ~2000 FFT MODIS +13% Tian et al. {2004)

PFT MODIS2 ~30 km ~2000 ecosystem  MODIS +18% Friedl et al. (2002)

PFT G95-P ~50km ~ 2000 ecosystem  Inventory +2% Olson (1992)

PFT HYDE ~50km 1700-1990 ecosystem  Model, imventory —13% Klein Goldewijk et al. {2001)
PFT IMAGE ~350km 2000-2100 ecosystem  Model —11% Alcamo et al. {1988)

PFT MAFPPES-P ~350km 2000, 2100 ecosystem  Model +24% Neilson (19935)

PFT IBIS ~8km 1992 ecosystem  Model, mventory . +3% Bamankutty and Foley (1999}
PFT SPOT ~1km ~2000 ecosystem  SPOT —T% http:fwranw- gvmjre.it/gle 2000/
PFT AVHER? ~1km ~2000 land char ~ AVHER 2% DieFries (2000): Hansen (2000)
FFT MODIS3 ~1 km ~2000 land char. ~ AVHERMODIS —0.3% DeFries (2000): Hansen (2003)
PFT MEGAN-P ~1 km 2001 land char. MODIS, inventory  standard caze  Kinnee et al. (1997)

LAT AVHERI-L  ~30km  ~2000 Lonthly AVHER —11% Bonan et al. (2002)

LAT MODIS1-L  ~350km  ~2000 MMonthly MODIS +12% Tiam et al. (2004)

LAT AVHEES3 ~30km 1981-2000 Monthly AVHRR +25% Wyneni et al. (1997)

LAI Go3-L ~30 km ~2000 IMenthly model, AVEER +24% Guenther et al (19935)

LAT MAPSS.L ~30km  ~2000, 2100 MMonthly maodel +20% Neilzson (1993)

LAI MEGAN-L ~1km 2000-200% Monthly MODIS standard case  Zhang et al. (2004)

Weather I[ASA ~30km 1960-1990 mean  Hourly chservations +13% Leemans and Cramer (1992)
Weather CRU ~50km 190051980 Hourly cbservations —11% a

Weather HadCM2 ~300km  1980s, 20805 Hourly Al scenario +13 b

Weather CSMI1 ~300km 19905, 2090 Hourly Al scenario —11% c

Weather MEGAN-W  ~200km  1979-2004 Hourly MNCEP obs/model standard caze  Kanamitsu et al. (2002)
Weather MM3 ~100km 20012004 Hourly NS obs/model —14% Dudhia and Bresch (2002)
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Land Cover Land Cover
Map 1 Map 2

l I Phase 1
Legend Reconciliation Creation of a Legend

l Lookup Table

Legend Lookup
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l
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User input rating Calculate importance of
—» importance of different OR different land cover types
land cover types using external data source

Map importance
to fuzzy agreement
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l Phase 2
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map comparison using
a) legend lookup table
b) overlap matrix
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Repeat for different users and applications
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Contains/overlaps

GLC IGBP land cover
Class GLC-2000 land cover class definitions class (see table 2)
1 Tree Cover, broadleaved, evergreen, LCCS =15% tree cover, 2, 8,9
tree height =3 m closed =>40% tree cover; open 15-40%
tree cover
2 Tree Cover, broadleaved, deciduous, closed LCCS =15% 4, 8
tree cover, tree height =3m Examples of sub-classes at
regional level: closed =40%
3 Tree Cover, broadleaved, deciduous, open tree cove; open 8,9
15-40% tree cover
4 Tree Cover, needle-leaved, evergreen LCCS =15% tree cover, 1,8, 9
tree height =3 m closed =40% tree cove; open 15-40% tree
cover
5 Tree Cover, needle-leaved, deciduous LCCS =>15% tree 3.8,9
cover, tree height =3 m closed =40% tree cove; open 15—
40% tree cover
6 Tree Cover, mixed leaf type 5, 8,9
7 Tree Cover, regularly flooded, fresh water (& brackish) 1,2,3, 4,5 8,9 11
8 Tree Cover, regularly flooded, saline water, (daily variation 1, 2, 3,4, 5,8, 9, 11
of water level)
9 Mosaic: Tree cover/Other natural vegetation 1,2, 3. 4,5 8,9
10 Tree Cover, burnt 1,2.3,4,5 8,9
11 Shrub Cover, closed-open, evergreen More than 10-20% 6,7
vegetation, cover, closed 60% to 70%, open 10-20%
vegetation, refers to the time of its fullest development
12

Shrub Cover, closed-open, deciduous More than 10-20% 6,7
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IGBP
class

IGBP legend definitions

GLC class
(see table 1)

Evergreen needleleafl forests are dominated by trees with a
percent canopy cover of greater than 60% and height
exceeding 2m. Almost all of its trees remain green all year.
Its canopy is never without green foliage.

Evergreen broadleaf forests are dominated by trees with a
percent canopy cover of greater than 60% and height
exceeding 2m. Almost all of its trees remain green year all
year. Its canopy 1s never without green foliage.

Deciduous needleleaf forests are dominated by trees with a
percent canopy cover of greater than 60% and height
exceeding 2m. It consists of seasonal needleleaf tree
communities with an annual cycle of leaf-on and leaf-off
periods.

Deciduous broadleafl forests are dominated by trees with a
percent canopy cover of greater than 60% and height
exceeding 2m. It consists of seasonal broadleaf tree
communities with an annual cycle of leaf-on and leaf-off
periods.

Lands dominated by trees with a percentage cover =>60% and
height exceeding 2 m. Consists of tree communities with
mnterspersed mixtures or mosaics of the other four forest
Lypes.

Closed shrublands are lands with woody vegetation less than
2m tall and with shrub canopy cover greater than 60%. The
shrub foliage can be either evergreen or deciduous.

Open shrublands are lands with woody vegetation less than
2m tall and with shrub canopy cover is between 10-60%.
The shrub foliage can be either evergreen or deciduous.

Woody Savannahs are lands with herbaceous and other
understory systems, and with forest canopy cover between
30-60%. The forest cover height exceeds 2m.
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Table 1 Legend lookup table reconciling the GLC-2000 (rows) and MODIS (columns) legend classes

Evergreen needle-leaved forest

Evergreen broadleal forest

Deciduous needleleal forest

Deciduous broadleal forest

Mixed forests

Closed shrublands

Open shrublands

Savannas

Crasslands

Permanent wetlands

Croplands

Urban and built-up

Cropland /natural veg

Snow and ice

Barren or sparsely vegetated
r

Walter bodies

Tree cover, broadleaved, evergreen
Tree cover, broadleaved, dec. (closed)
Tree cover, broadleaved, dec. (open)
Tree cover, needle-leaved, evergreen
Tree cover, needle-leaved, decaduous
Tree cover, mixed leaf type

Tree cover, regularly flooded, fresh water (and brackish)

Tree cover, reg. flooded, saline water

Muosaic: tree cover/other natural veg,

Tree cover, burnt

Shrub cover, closed-open, evergreen

Shrub cover, closed-open, deciduous

Herbaceous cover, dosed-open

Sparse herbaceous or sparse shrub cover
Regularly flooded shrub and,/or herbaceous cover
Cultivated and managed areas

Mosaic: cropland/ tree cover / other natural vegetation
Maosaic: eropland/shrub or grass cover

Bare areas

Water bodies (natural and artificial)

Snow and iee (natural and artificial)

Artificial
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Mapping class uncertainty

1.0

feature-based
Similarity (Tversky,
1977) or semantic
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uncertainty 00
Overlap between
concepts Alquist e
2005, 1JGIS in our
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Tahle 4: The amount of overlap between categones that match
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Tree Cover, broadleaved, evergreen 0 |nB03| 0 a a a 0 |053 |0456| 0 a a a a a 0 0
Tree Cover, broadleaved, dec. (closed) 1] 1] 0 |ogO3| 0 a 0 |0534 |04s6| 0 1] 1] 1] 1] 1] 0 0
Tree Cover, broadleaved, dec. (opex) 0 0 0 |o443| 0 a 0 |06 |0s524| 0 0 0 0 0 0 0 0
Tree Cover, needle-leaved, evergreen 0603 | O 0 0 a a 0 |0534 |0456| 0 0 0 0 0 0 0 0
Tree Cover, needle-leaved, decidnous 0 0 |ogo3| o ] ] 0 |os534|04se| o a a a a a ] ]
Tree Cover, miced leaf type 1] 1] 1] 0 |0E03 1] 0 |D0s534|04s6| 0 1] 1] 1] 1] 1] 0 0
Tree Cover, reg flooded, fresh water (% brackisl) | 0603 | 0603 | 0603 | 0603 0603 | O 0 |053 |0456| 0 0.86 a a a a 0 0
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Water Bodies (natural & atificial) a a a a a a 0 0 0 1] a a a a a 0 1
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The Global Land Cover 2000 projected
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MODIS Global Land Cover Map
produced by University of Boston
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« Application: Forest Map
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Global Forest Cover map
Questionnaire
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* Application: Agriculture
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GLC-2000
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MODIS 2000
Boston University
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IFPRI — percentage cropland
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Ramankutty/Foley — percentage
cropland
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GLC-2000
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IFPRI — percentage cropland
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Ramankutty/Foley — percentage
cropland

Global Land Use Data Workshop, 22 ™ of May 2008,
Steffen Fritz



Matt Hansen, unpublished
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e Africa
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Disagreement in the agricultural domain between GLC-2000 and
MODIS land cover maps
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Disagreement in the agricultural domain between GLC-
2000 and SAGE
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Disagreement in the agricultural domain between SAGE and
MODIS land cover maps
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Africa statistics

Global Land Use Data Workshop, 22 ™ of May 2008,
Steffen Fritz



Global Land Use Data Workshop, 22 ™ of May 2008,
Steffen Fritz



GLC / Africover
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MODIS Africover
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Sage Afrivover
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Figure 5: Area (in ha) of arable land by State in Sudan
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Centre for Environmental Economics and Policy in Africa (CEEPA)
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e Future: different
legend classes
In Globecover

e Attention!

e Common Land
Cover
Classification
framework
(LCCS) needed
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e Thank You!
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