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GLOBAM ï a Globally Distributed Agricultural 

Monitoring Experiment based on EO 

4,5-y research project supported by 
Belgian Science Policy Office (2007-2011) 

based on an international partnerships combining research 

labs, EO production entities and operational systems (currently 

AGRI4CAST, FOODSEC) 

 

to bridge the gap between the operational crop monitoring 

systems and the state of art in agriculture remote sensing 
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The Foreign Agricultural Service (FAS) of the USDA 

The Foreign Agricultural Service (FAS) of the U.S. Department of Agriculture (USDA) works to improve foreign market access for U.S. products, 

build new markets, improve the competitive position of U.S. agriculture in the global market place, and provide food aid and technical assistance 

to foreign countries.  The FAS has the primary responsibility for USDAôs international activities - market development, trade agreements and 

negotiations, and the collection and analysis of statistics and market information. The FAS also has food aid programs and helps to increase 

food aid availability in developing nations by mobilizing expertise for promoting agricultural economic growth.  

Data Used: IPAD relies on an ñall data sourcesò and ñconvergence of evidenceò 
approaches by incorporating information from: 

Å Daily weather data (i.e., precipitation and minimum/maximum temperature) from 

the World Meteorological Organization station network and the US Air Force 

Weather Agency (AFWA) satellite-derived products. 

Å Vegetation Indices (VI) from low resolution satellite imagery (MODIS, SPOT-VGT, 

and AVHRR) 

Å Crop models for soil moisture, crop growth calendars, winterkill and relative yield 

reduction. 

Å Crop travel by FAS attachés and IPAD crop analysts. 

Å Economic data from official government reports, trade and news sources, and 

econometric analyses 

Objectives: The primary mission of the International Production Assessment Division (IPAD) of the FAS Office of Global Analysis (OGA) is to collect, 

analyze, and disseminate global crop condition and agricultural production information. 

Procedures: Official crop statistics from other  nations are critical in 

forming current crop estimates for the  World Agricultural Supply and 

Demand Estimates (WASDE) report, but in practice, not all countries have 

crop-estimating agencies capable of making reliable, timely, or objective 

production forecasts. Also, many major producing and trading countries do not 

publish crop reports until well after the crop has been harvested.  In the interim, 

USDA must monitor global precipitation, temperature, NDVI (Normalized 

Difference Vegetation Index) and other parameters over major crop producing 

regions that are economically important to the United States trade. 
Source : GEOSS Ag., 2010 
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The CropWatch System of the CAS, China 

Methodology:  
Å For crop condition monitoring, CropWatch uses two models based on snapshot and crop 

growing process;  

Å For drought monitoring, RS based vegetation indices are  computed and used  in a crop 

drought model; 

Å For crop yield estimation, four models are run, namely: the agro-meteorological model, the 

remote sensing index model, a combination of both, and the biomass model; 

Å For crop acreage estimation, a new method is used, integrating remote sensing technology 

with ground sampling.  

Å For grain production estimation, changes relative to average grain yields and planted area 

are evaluated.  

With about 20 years of research experience, the Institute of Remote Sensing 

Application (IRSA) of the Chinese Academy of Science (CAS) developed the 

CropWatch System in 1998 and has operated it ever since.  

CropWatch covers China and 26 major grain-growing countries of the world. The 

system monitors crop conditions and production, drought, crop planting structure 

and cropping index. CropWatch currently publishes 7 monthly bulletins and 20 

newsletters annually. The provision of  timely and accurate information helps 

Chinese governmental departments and organizations to make sound decisions. 

CropWatch structure 
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Data used:: 
Å Remote sensing data: MODIS, 250 m for China and 1 km at global scale, Resourcesat-1 

AWiFS, 56 m, B-J CCD, 32 m, Landsat TM 30 m, ENVISat ASAR 30m, Radarsat-1 ScanSAR, 

CBERS-01/02 20 m. 

In the early period of CropWatch NOAA AVHRR and SPOT vegetation data were used. 

Currently data from Chinese Satellite HJ-1 are also ingested into the system. 

Å Geo-spatial data: landuse / landcover data of China, 1:100,000., GLC 2000 landcover data, 

1 km, global crop phenology data. 

Å Other data: global meteorological data for agro-meteorological; condition assessment; field 

observation data in experimental plot for validation. 
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Crop yield 

monitoring
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Source : GEOSS Ag., 2010 
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The MARS Project of the European Joint Research Centre 

The MARS Project of the Joint Research Centre of the European Commission started in 1988. Since 1993, the MARS Project is 

running a crop yield forecasting system for the quantitative assessment of the major crops in European Member States. Since 2000, 

this expertise has been applied outside the European Union to cover the EU neighboring countries, and services have been 

developed to support Europe Aid and Food Security policies.  

Source : GEOSS Ag., 2010 



EO for worldwide agriculture monitoring 

GEOSS Workshop ï Beijing, February 2009 

Croplands  

mask 

Crop type  

area 
Crop type at  

parcel level 

EO 

Area 

Spatial resolution  
5km - 1km      1km - 250m             250m - 60m                60m - 10m                 10m - 1m 

 hourly images    daily images     1 to 3 images per 15 days  1 to 2 images per month  1 to 2 images per season 

 Revisiting capabilities 

Crop 

Growth 
Agriculture / 

veg. conditions 

Crop specific 

conditions 

Crop stages  

Crop variables 

Anomalies 

detection 

Yield  

estimates 

Crop growth 

model 

Yield 

Sample point interpretation 

          Regression estimate 

Area 

outlook 

Meteo 

cond. 

Intra-parcel 

variability 

Monthly 

bulletin 

Area 

estimate 

Precision 

farming 

Yield 

forecast 

Early  

warning 

Vulnerab. 

report 

Int market 

report 

+ field report & socio- economic context by analyst 

+ prod. quality, stocks & demand by info brokers 

Prod 

estimate 

Agric. 

map 

+
 i
n
 s

it
u

 o
b

s
. 

+ in situ obs. 

+
 i
n
 s

it
u

 o
b

s
. 

Defourny P., 2010 

Food 

security 

Ag prod 

trade 

Use 

 

GEOSS Ag 

Satellite observation contribution 



GLOBAM findings ï  BEO Day 25 May 2011 

  

 

GLOBAM objectives  
    to develop and test methods potentially operational over 

large areas and in different agro-ecological contexts 

                                     Ď 

Timely crop maps over large areas and  

 crop specific biophysical estimate (LAI, ET) from EO 

 

Improved crop growth models 
 

Assimilation of  EO-derived info in crop growth model 
for crop yield estimate 



EO for worldwide agriculture monitoring 

GEOSS Workshop ï Beijing, February 2009 
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GLOBAM ï a Globally Distributed Agricultural Monitoring Experiment 

 

 

 in different agro-ecological context s over large sites 

 3 sites of 300 x 300 km + ADAM  experiment + Flevoland AGRISAR 

 using Kompsat, SPOT HRV, ETM, DMC, AWiFS, MODIS, MSG and SAR 
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How much singnal comes from target land cover? 

 

Conceptual development  

 - What is the appropriate spatial resolution ? 

 - What is IN a pixel? 
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The balance between  

pixel size and pixel purity 

Increasing Pixel Size 

Increasing Pixel Purity 

Duveiller & Defourny 2010 RSE 
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Duveiller & Defourny 2010 RSE 
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Plotting variables in the purity-size space 
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How much of the target 

surface is covered by 

my selected pixels? 

How variable is the 

reflectance of my 

selected pixels? 
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Defining EO sensor requirement... for crop mapping 

      for crop monitoring 

Duveiller & Defourny 2010 RSE 
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Implemented over different parts of the 

world with different cultures 

Winter cereals in Hesbaye (Belgium) 

 

Crop Growth monitoring : 200 m 

[100 points, 30 % sampling and 5% std] 
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GLOBAM crop mapping ï new sensors contribution ? 
 

Wide Swath High Resolution data : AWIFS - 56 m over  740 km 

               DMC ï 32 m over 660 km 
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GLOBAM crop mapping ï new sensors contribution ? 

Winter & summer crops 
5 DMC images : 4 April, 15 April, 29 May, 13 June, 30 June 2009 

Adapted Maximum Likelihood classification 

Field observation : 60% for calibration and for 40% validation 

Č Overall accuracy: 70.0% (kappa 0.66) 
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Crop mapping findings in Belg./N. France 

AWiFS /DMC imagery are quite useful but less accurate 

than Landsat data (SWIR missing) and requires a 

stratification to deal with the phenological gradient ! 

Crop map accuracies relevant for crop mask but not for 

area estimate. 

Derived 

Sensors 

Mapping 

area 

Accuracy using 

ground truth data 

Accuracy using 

reference data 

Year of 

exercise 

TM/ETM+ Belgium  

N. France 

90% 67% 2007 

AWiFS 
pre-harvest 

Belgium  

N. France 

97%  54% 2007 

TM/ETM+ Belgium  

N. France 

81% 60% 2009 

DMC 
post-harvest 

Belgium  

N. France 

70% 43% 2009 
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Mapping of the subsistence agricultural area using  

very high resolution images still challenging  

 

 

Images tested 

Landsat ETM+ 

(30 m,185 kmx185 km) 
KOMPSAT  

(4m, 15kmx15km) 

DMC (32 m,  

660 km x660km) 

GLOBAM crop mapping in Ethiopia 
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GLOBAM crop mapping in China (winter wheat season) 

OA: 88% OA: 93% 

Landsat-TM 

(30m) 

AWiFS-HJ1 

(50m) 

Wide Swath imagery very performant even with small fields but 

thanks to very homogeneous landscape ! 

óHard 

classificationô 
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Å Top soil moisture 

GLOBAM field campaign (2007/08/09) 
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Å Crop type 

Å GPS coord. 

Å Plant density 

Å Leaf Area Index 

Å Canopy cover 

Å Yield 

GLOBAM field campaign (2007/08/09) 
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