
  

ECOCLIMAPECOCLIMAP

Stéphanie Faroux, Valéry Masson, and Jean-Louis Roujean

CNRM/GMME, Météo-France

  [ land cover + surface parameters ] database for meteorological applications[ land cover + surface parameters ] database for meteorological applications

V. Masson et al., A Global Database of Land Surface Parameters at 1-km Resolution in Meteorological and 
Climate Models, Journal of climate, Vol. 16 No. 9, 2003.



  

I. ECOCLIMAP-I
I. A LAND COVER MAP OF ECOSYSTEMS
II. A DATABASE OF SURFACE PARAMETERS
III. RESULTS

II. ECOCLIMAP-II
I. NEW CONCEPT
II. INPUT DATA
III. RESULTS

III. CONCLUSION AND PROSPECTS

PLAN



  

Land cover
Maps

UMD,IGBD,CORINE,PELCOM

  Database of
of monthly surface

parameters

Soil types

Temporal profiles
NDVI

NOAA/AVHRR 
Climate maps

FIRS,Koeppe et deLond

215 ecosystems

ECOCLIMAP 1
ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. A land 
cover map



  Land cover map at 1km resolution
(University of Maryland) 

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. A land 
cover map



  Climate global map (Koeppe et de Lond, 1958)

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. A land 
cover map



  

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. A land 
cover map

FIRS climate map CROPS UMD (before crossing with climate 
map)

Several CROPS ecosystems linked to climates

+

Temporal profiles
NDVI

NOAA/AVHRR 



  

• depending  on  soil
- Percentage of  sand and clay
- Soil depth

- depending on vegetation
- Fraction of vegetation (veg)
- Leaf area index (LAI)
- Minimal stomatal resistance
- Roughness length (z0)

- depending on soil and vegetation
- Albedo
-Emissivity
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How?

• LAI=LAImin + (LAImax-LAImin) * (NDVI-NDVImin)/(NDVImax-NDVImin)

with  LAImin  and LAImax    fixed for each ecosystem

… 12 elementary vegetation types: 

% bare soil

% Rocks

% Permanent snow

% Evergreen broadleaf forest
------------------------------------

LAI

% Deciduous broadleaf forest
------------------------------------

LAI

% Neddleleaf forest
------------------------

LAI

% C3 crops
-----------

LAI

% C4 crops
-----------

LAI

% Natural herbaceous (temperate)
------------------------------------------

LAI

% Natural herbaceous (tropics)
--------------------------------------

LAI

Wetlands and irrigated herbaceous
-------------------------------------------

LAI

Fractionation 
of each 

ecosystem 
among….

% irrigated crops
---------------------

LAI
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Composition of each ecosystem among the 12 elementary vegetation types



  

• Veg, Z0 = f ( LAI, vegetation type) 

• For the other parameters: look-up tables from in-situ 
measurements
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Aggregation of parameters for mixed ecosystems
1 ecosystem=SUM(%[some of the 12 elementary veg. types]) 

 This ecosystem = 50%[type1 LAI1] + 50%[type2 LAI2]



  

ECOCLIMAP-I: land cover map – 215 classes for the global map
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  Leaf Area Index for July
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  Annual mean Albedo
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Comparison between LAI from 
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Last improvements in ECOCLIMAP 1

•New fractions of C3/C4 crops 

•Decrease of permanent snow cover in Scandinavia

•Correction of forests types in Australia

•New parameters for interactive vegetation scheme (ISBA 
-A-gs)

http://www.cnrm.meteo.fr/gmme/PROJETS/ECOCLIMAP/page_ecoclimap.htm
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 Land cover 
class on 

a continent base

The objective: Split the land cover classes in homogeneous 
ecosystems using the NDVI profiles (pixel base) and 

auxiliary data by a classification process
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e.g.climate

Ecosystems 
Surface parameters
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GLC2000 land cover map at 1km resolution (from JRC,2003)
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Land cover map used in input of the algorithm: GLC2000+CORINE2000
76 classes
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Users requirements for surface parameters
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NDVI satellite data: comparison between I & II

NDVI (Normalized Difference Vegetation Index)

NDVI = (NIR-RED) / (NIR+RED) = (B3-B2) / (B2+B3)

10-days10-daysMonthlyMonthlyTEMPORAL RESOLUTION

7 annual cycles 7 annual cycles 

(1999-2005)(1999-2005)

1 annual cycle1 annual cycleTIME SERIES
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Resulting land cover map: 161 ecosystems

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. Land 
cover map



  

Broadleaf forests 
ecosystems 

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. Land 
cover map



  

NDVI profile and SD for broadleaf forest class

NDVI profiles and SD for broadleaf forest clusters
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NDVI profile and SD for crops class

NDVI profiles and SD for crops clusters 
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Needle-leaf Forests 
on Scandinavia 
before classification

Needle-leaf Forests 
on Scandinavia 
after classification

ECOCLIMAP-IIECOCLIMAP-I

3. Conclusion and 
prospects

2.3. results2.2. Input data2.1. New concept1.3. Results1.2. Surface 
parameters

1.1. Land 
cover map



  

ECOCLIMAP-II: inland waters
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Inland water clusters
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ECOCLIMAP-II: urban areas: example
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List of urban classes in ECOCLIMAP-II

-GLC african cities, 2 clusters, 12978 px

- CORINE Continuous urban fabric, 4 clusters, 2850 px

- CORINE discontinuous urban fabric, 6 clusters, 161565 px

- CORINE Industrial or commercial units, 6836 px

- CORINE Road and rail network and associated land, 78 px

- CORINE Port areas, 372 px

- CORINE Airports, 2 clusters, 2255 px

- CORINE Mineral extraction sites, 2447 px

- CORINE Dump sites, 446 px

- CORINE Construction sites, 230 px

- CORINE Green urban areas, 783 px

- CORINE Sport and leisure facilities, 2534 px

 22 classes
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ECOCLIMAP 2 – New developments

• New concept and new landcover maps to determine 
ecosystems

• Interannual database with the SPOT/VEGETATION data

•Improvement of surface parameter fields by comparison 
with other datasets (MODIS, SAF Land) 

•with a particular effort on the albedo fields 

•using CYCLOPES and MSG products

Available in summer 2007 over Europe
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•  Ending of the map on Europe: control, class naming, attribution of parametersEnding of the map on Europe: control, class naming, attribution of parameters

•  Comparison with MODIS and MERIS (GLOBCOVER)Comparison with MODIS and MERIS (GLOBCOVER)

•  Product for the whole globeProduct for the whole globe

•  Numerical simulations to validate the databaseNumerical simulations to validate the database

•  Resolution brought to 100m on chosen areas (Europe CORINE)Resolution brought to 100m on chosen areas (Europe CORINE)

prospects
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Return of the call to ALADIN/HIRLAM partners for 
data and informations about land use on their own 

countries (call in June, 2006)

Answers from: 

•NORWAY: http://nijos.no provides a land cover map on Norway: 
8 classes, 100m resolution

•DANEMARK:  no data available

• SLOVAKIA: no data available

http://nijos.no/


  



  

Smoothing NDVI time profiles

-> a 4th degree polynomial fit, scaled at the maximum of raw data 
(assuming that maximum value of NDVI is the one correct)



  

NDVI forests
Profiles on 
scandinavia

Broadleaf
Coniferous
mixte



  

Urban clusters

(whose minor
 CORINE classes)

African cities

Continuous urban fabric

Continuous urban fabric

Discontinuous urban fabric

Industrial or commercial units

Road and rail

Port areas

Airports (1)

Airports (2)

Mineral extraction sites

Dump sites

Construction sites

Green urban areas

Leisure and sport facilities



  

Choice of the clusters’ numberChoice of the clusters’ number

1st classification: big numbers of clusters1st classification: big numbers of clusters

Analysis of mean profiles, standard deviation, Analysis of mean profiles, standard deviation, 
geographic localisation for each clustergeographic localisation for each cluster

Classification with reduced numbers of clustersClassification with reduced numbers of clusters

2, 3 iterations2, 3 iterations

 161 classes over Europe


