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SURFACE PARAMETERS

u Depending on soil

v Percentage of sand and clay
v Soil depth
= Depending on vegetation
v Fraction of vegetation
v Leaf area index
v Minimal stomatal resistance
v Roughness length
= Depending on soil and vegetation
v~ Albedo

Y emissivity



DEFINING ECOSYSTEMS

CLIMATE MAP LAND COVER MAPS NDVI profiles:
NOAA/AVHRR

Koeppe et de Lond 1958 University of Maryland  Corine land cover
lkm: 16 classes Ikm: 15 classes «250m »: 44 cl.

215 ecosystems



Land cover map at 1km resolution
(University of Maryland)
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Corine Land cover over Europe at 250m resolution
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NDVI: Normalised Difference Vegetation Index

NDVI = ( PIR - VIS )/ ( PIR + VIS )
T ] Landsat T™

PIR : near infra-red reflectance [(TTT] tandsat mss

[0.725 microns, 1.0 microns] ‘ (0] [ seot HRY
| NOAA AVHRR

Wavelength (micron)

VIS : visible reflectance E
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Climate global map (Koeppe et de Lond, 1958)
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CLIMATE MAP LAND COVER MAPS

Koeppe et de Lond 1958 University of Maryland  Corine land cover

1km: 16 classes 1km: 15 classes «250m »: 44 cl.

215 ecosystems
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Basis of the algorithm

Each land cover 1s represented as a fraction of vegetation
types (12 vegetation types):

fraction of woody vegetation, herbaceous vegetation and bare soil for each

land cover

landcover

bare soil:
bare soil / rocks /
permanent snow

woody vegetation:
evergreen brodaleat /
deciduous broadleaf /

needleleaf

herbaceous:

C3 / C4 /irr. crops /

natural herbaceous (temperate) /

natural herbaceous (tropics)
wetland and irr. herbaceous

any forest

100%

woodland

0-10%

50%

wooded grassland
closed shrubland
open shrubland
grassland

crops

bare soil; rock,
permanent snow

0-20%
20-30%

20-60%

90-100%

T
(40—50‘7}

50-70%
50-60%

40-80%

% variation depends
on climate

100%%

100%

0-109%




1. Earth
repartition of
woodland
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of wooded
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Computation of surface parameters

LAI=LAI . + (LAI _-LAI )* (NDVI-NDVI _ )/((NDVL._-NDVI )
min max min min max min
vegetation total roughnecess albedo minimal cmissivity
type vegetation length of stomatal of
fraction (m) vegetation resistance (sm~1!) vegetation
bare soil 0 0.013
rocks 0] 0.13
permanent 0 0.0013
snow and ice
C3 crops 1 — e~ 06041 0.13 min (1, eLAlIES'S) 0.20 40 0.97
C4 and irr. 1 e 0-6LAT 013 min(2.5, e LA11;3.5) 0.20 40 0.97
crops
natural 0.95 0.13 L4 0.20 120 0.97
herbaceous
(tropics)
Other 0.95 0.13 L4 0.20 40 0.97
herbaceous
Needleleaf 0.95 0.13 & 0.10 150 0.97
treces
Evergreen 0.99 0.13 A 0.13 250 0.97
broadleaf trees
Deciduous 0.95 0.13 A~ 0.15 150 0.97

broadleaf trees




Aggregation rules

a) Example: aggregated parameters for:
1 pixel of mixed ecosystem, (say a woodland)

field at 1 km
of resolution

[.eaf Area Index — LAI
Vegetation 1 1
fraction 2 veg + Veg 2 —> veg
Roughness 1
length 7 CD [zo;] + — CD[zo;] — CD [2z0]
Minimal 1 LAI N 1 LAI, N LAI
Stomatal 2 ]E{Smin1 2 ]RSmin2 R Smin
Resistance

1 1
Albedo of 7 (X\fegl + - (Xveg2 —— aveg
vegetation
soil albedo sand, % typel, % type2
total albedo (1-veg) . Olsoil + veg . Olveg — O
total emissivity (1-veg) . Esoil + veg . Eveg — £

b) Example: aggregation of 4 pixels:

Leaf Area Index

Vegetation
fraction

Roughness
length

Minimal
Stomatal
Resistance

Albedo of
vegetation

1 pixel of pure ecosystem "1" (say a forest),
2 pixels of pure ecosystem "2" (say crops),
1 pixel of mixed ecosystem "3", (say a woodland)

type,
LAI2
type,
LAI2 field at 2 km
of resolution
3 5
? LAI1 + ? LAI2 —+» LAI
3 5
? veg + —veg, —  veg
3
— Cp + —Cbp — (CD
" [Zo] | [Zo, ] [Zo]
3 LAI] 4 5 LAI2 . LAI
8 ]E{Smin1 8 ]E{Smin2 RSmin
> o o — o
. veg) + Vego veg

soil albedo

total albedo

total emissivity

sand, % typel, % type2

!

(1-veg) . Olsoil + veg . Olveg

(1-veg) . Esoil + veg . Eveg




Leaf Area Index for July
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Mean annual albedo




Evolution towards
ECOCLIMAP 2

User requirements for surface parameters indicate a need of
higher spatial and temporal resolution associated to a good
accuracy and availability.

ECOCLIMAP 2 1s an answer to these requirements:
*New land cover maps: GLC2000, Corine 2000

*NDVI temporal profiles taken from SPOT/VEGETATION
10 days frequency and better accuracy than NOAA/AVHRR

*Daily Albedo from Land SAF



GLC2000 land cover map at 1km resolution (from JRC,2003)

GLC 2000 Land Cover




Evolution towards

ECOCLIMAP 2

New concept: each land cover class (from GLC2000 and Corine 2000) 1s splitted
into homogeneous classes using the NDVI profiles and climate maps:

Land cover from Corine 2000: cropland divided into 7 clusters
250m resolution R R ———

Summer crops (maize)

0.2 J ' Polycrops
NDVI CLUSTERS PROFILES B i S

0.0




INTERANNUAL VARIABILITY OF LAI
OVER FRANCE

August1999 =i August 2000
LAl mean=2.5 ; " LAl mean=2.5

b

Leaf Area Index (LAI)
from SPOT/VEGETATION data

- Multiannual comparison
for August - France

August 2001 7 August 2002 ™ August 2003
LAl mean=2.6 T LAl mean=2.6 LAl mean=2.0

gyt
ol

Broadband Albedo (Geiger,2004)

28,07.2003
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0.00
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Conclusion

» Global database of surface parameters at 1km resolution

» Allows tile approach

» Provides the surface parameters at any resolution

»Used in the Arpege Climate model, meso-NH and Arome models

»Multitemporal SPOT/VEGETATION data allow to build a more
precise database: ECOCLIMAP 2

»Possibility to add other datasets, like albedo from Land SAF

Database available at following address:

http://www.cnrm.meteo.fr/gmme/PROJETS/ECOCLIMAP/page ecoclimap.htm



