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1 - Introduction 
 
MARS Food-Sec bulletin 01/2010 is the first covering 
the 2009-2010 summer cropping season (October 
2009 to April 2010). The main analysis refers to the 
time period October to December 2009. To put the 
current situation in a more general context, some 
additional data from the previous winter cropping 
season is included, as well as a general overview of 
the entire year 2009. For the analysis, data at 10-
daily (dekadal) and monthly time steps was used. 
The meteo and vegetation conditions of the current 
growing season are compared to the historical long 
term average (LTA). The LTA has been calculated 
over the past 10 years for the SPOT VGT data set at 
1 km resolution (vegetation conditions) and the 
ECMWF data at 0.25◦ resolution (meteo conditions). 
The main variables presented are (cumulated) 
precipitation and air temperature from ECMWF and 
NDVI derived from SPOT. For producing the maps, 

 two land cover maps have been considered: 
GLC2000 and GlobCover. The union of both maps 
(crop land & pastures) masks the displayed pixels. 
As for the previous reports, the bulletin starts in 
Chapter 2 with a general overview. Both, NDVI and 
meteo data are presented. In Chapter 3 it follows a 
country specific analysis, where the most important 
cropping areas, as well as potentially food insecure 
areas, are highlighted. The reader is also referred to 
the Annex for more specific details regarding the 
monitoring regions and spatial crop distributions. 
The most striking feature of this growing season is 
the persistent drought (> 12 months) heavily affect-
ting (parts of) Argentina. This contrasts strongly 
with the good growing conditions in the most 
productive parts of Brazil. It is worth noting that the 
potentially food insecure areas of Brazil need further 
attention if the dryness in this area persists. 

 
2 - General Overview 

 
Table 1: Meteo and crop condition highlights by country 
 

Country Highlights Rating 

 
Argentina A lower than average yield (except rice) is expected for Argentina given the reduced 

vegetation activity resulting from the long lasting (chronic) dryness 

 
Bolivia Below average yields are expected for Bolivia given the reduced vegetation activity 

despite the relatively normal precipitation amounts 

 

 

 
Brazil 

A good yield is expected for the most productive parts of Brazil as rains were abundant 
and vegetation activity is well above average 
The potentially food insecure areas in the NE of the country require further attention in 
the upcoming months 

 

 
Paraguay Rainfall amounts and vegetation activity are quite normal for Paraguay. Hence, a 

normal yield is expected 

 
Uruguay For Uruguay an average yield is expected as a result of the relatively favorable growing 

conditions 
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2.1 Meteo conditions 
 
Maps with monthly rainfall amounts (in mm) are 
shown for the three first month of the current 
summer cropping season (October to December 
2009) (Fig. 1 - top). For comparison, the historical 
averages are also displayed (middle). The two maps 
on the bottom depict the cumulated rainfall for the 
three month – (left) actual growing season, (right) 
long term average. All maps have been derived from 
ECMWF data in 0.25º resolution.  

 The maps show abundant precipitations in most 
parts of Brazil (except in the NE and the Amazon 
basin), in Uruguay, Paraguay and Bolivia. On the 
other hand, Argentina received less than average 
rain.  
 
These findings are further confirmed in Fig. 2 
through the displayed absolute (top left) and 
relative (top right) precipitation differences. The  

 

   
   

   
   

  
 
Figure 1. Recorded (ECMWF - top) and historical (LTA - middle) monthly precipitation (in mm) for the current summer 
cropping season (October to December 2009). The cumulated precipitations from October (dekad 28) to December 2009 
(dekad 36) are shown in the last two maps (bottom). All data from ECMWF 
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Figure 2. Absolute (in mm – left) and relative (in percent – right) differences between cumulated precipitations during 2009 
and the historical LTA. Per indicator three maps are displayed: (top) for the actual summer cropping season, (middle) for the 
last winter cropping season, and (bottom) for the entire year 2009. All data from ECMWF 
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figure clearly shows the dramatic situation in 
important cropping areas of Argentina where chronic 
dryness hampers seriously crop production. The 
growing conditions are exceptional dry in Argentina 
as a significant reduction of rainfall was already 
affecting negatively the last (winter) growing season 
(middle) and is even evident when looking on the 
entire 12 months of the year 2009 (bottom). 
 
The situation of Argentina (and the Brazilian Amazon 
basin) strongly contrasts with the remaining countries 
of Mercosur, in particular with the most productive 
parts of Brazil and to a lesser extent Paraguay and 
Bolivia. 
 
Even Uruguay, which had a dry 2009 winter cropping 
season, received relatively high rainfall amounts in 

 the last three months (October to December 2009) 
so that the annual balance of this country is normal 
to slightly positive. In a similar (but opposite) way 
the NE of Brazil received normal annual precipitation 
amounts, with however more and more dry 
conditions in the last three months. The situation in 
the potentially food insecure NE part of Brazil 
therefore requires in the upcoming months special 
attention. 
 
To conclude this section, Fig. 3 highlights 
precipitation (left) and temperature anomalies 
(right). Two strong temperature anomalies can be 
depicted: the cooler than average conditions in NE 
Brazil (partly also in Uruguay), and the warm 
conditions in Paraguay/Northern Argentina. This 
should lead to shifts in the phenological 
development. 

 

 
 
Figure 3. Absolute difference in the cumulated precipitation between October and December 2009 (left) and absolute differences 
in average air temperatures in the same time period (right). All data from ECMWF 
 
 
2.2 Vegetation conditions 
 
Vegetation conditions compared to the long term 
average are shown in Fig. 4 for each month of 2009. 
The maps display the NDVI values as relative 
differences. Overall the NDVI anomalies reflect well 
the precipitation pattern. In particular the chronic 
dryness in large parts of Argentina is clearly visible as 
are the generally good growing conditions in Brazil 
(with exception of the NE). 

 However, in contrast to the rainfall data, the 
satellite imagery uncovers growth problems in parts 
of Paraguay and Bolivia. These countries seem to 
have lower than average vegetation activities, partly 
coincidencing with higher than average air 
temperatures.  
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Figure 4. Monthly NDVI anomaly indices from January to December 2009. The indicator gives the relative difference of the NDVI 
value (in %) to the long term average (1999-2007). Pixels flagged as clouds are either set transparent with background from 
MODIS blue marble (January to September) or white (current summer cropping season – October to December) 
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The most recent image (3rd dekad of December 
2009) is shown in Fig. 5. The image confirms most of 
the previously mentioned findings. Deviations from  

 the monthly composite have to be interpreted with 
caution because of a relatively high noise sensitivity 
of dekadal NDVI maximum value composites. 

 
 
 

 
 
Figure 5. Actual vegetation conditions (left) compared to the LTA (in percent relative difference). Pixel flagged as clouds are set 
white. The general cover according to GLC 2000 is also depicted (right) 
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3 – Country specific analysis 
 
3.1 Argentina 
 
The actual (3rd dekad of December) NDVI anomaly 
map for Argentina is shown in Fig. 6. Fig. 7 displays 
profiles of LTA versus actual NDVI and precipitation 
for nine important agricultural monitoring regions of 
Argentina: Salta, Chaco, Catamarca, Santiago des 

 Est, Tuouman, Santa Fe, Cordoba, Buenos Aires and 
La Pampa. Fig. 21 (Annex) reports the general crop 
distribution. This allows linking the vegetation 
anomalies with the (broad) cropping areas. 

 
 

 

 
 
 
 
 
 
 
 
 
 

 
Figure 6. (left) actual NDVI difference map (3rd dekad of December 2009) for Argentina (in %) relative to the LTA from 
1999-2008. (right) broad land cover classes according to the GLC 2000 (same legend as in Fig. 5). In the difference map 
(left) only those pixel are shown that belong to agricultural classes (cropland & pasture) (union of GLC 2000 and GlobCover) 
  
 
The chronic dryness affecting Argentina is well seen 
from Fig. 6 and 7. The extension of this persistent 
drought reduced slightly with respect to previous 
bulletins (in particular in Buenos Aires and the 
northern provinces). Overall, however, the drought 
seriously limits the growth (of summer crops) in large 
parts of the country, as can be readily seen from the 
reduced vegetation activity. It has also to be 
reminded that the negative vegetation anomalies last 

 already more than > 12 months (Fig. 2). If the dry-
ness persists, we will see a 2009-2010 summer 
cropping season as bad as the two previous winter 
and summer cropping seasons. Concerning the five 
major crops of the country, corn seems the most 
heavily affected (compare Fig. 6 and 21). Rice, on 
the other hand performs good, with cotton, soybean 
and sorghum showing a normal (to slightly 
negative) behavior. 
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Figure 7. Profiles of NDVI and precipitation for major agricultural monitoring regions of Argentina (see Fig. 17 for the exact 
location of the monitoring regions). Blue colors refer to long term averages; red colors represent the data of the actual 
cropping season. The NDVI profiles have been extracted only for pixels covered by agricultural land (GLC 2000). Top: dekadal 
NDVI profiles (lines) and precipitation values (bars). Bottom: cumulated ECMWF precipitation since 1st dekad of October 2009 
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3.2 Bolivia 
 
The actual NDVI difference map (dekad 36; end 
December 2009) of Bolivia is shown in Fig. 8. 
Detailed time profiles of precipitation amounts and 
NDVI are shown in Fig. 9 for Bolivia’s 4 major 
cropping areas: Santa Cruz, Cochabamba, 
Chuquisaca and Tarija. 

 Generally, normal precipitation amounts are found. 
Nevertheless, the satellite observations indicate a 
reduced vegetation activity (Fig. 9). This will 
probably translate into reduced yields, with a 
situation, however, not as dramatic as in Argentina. 

 
 

 
 
Figure 8. (left) actual NDVI difference map (3rd dekad of December 2009) for Bolivia relative (in %) to the long term average 
from 1999-2008. (right) broad land cover classes according to GLC 2000 (same legend as in Fig. 5) 

 
 
 

  
 
Figure 9. Same as Fig. 7 but for monitoring regions of Bolivia. See Fig. 18 for the exact location of the monitoring regions 
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3.3 Brazil 
 
The current vegetation activity of Brazil relative to the 
historical LTA is shown in Fig. 10. Profiles of vege-
tation activity and precipitation are shown in Fig. 11 
for several important cropping regions. Fig. 22 (in 
Annex) outlines the main production areas. 
In general terms, the growth conditions of the 
current summer cropping season look favorable for 
the most productive areas of Brazil. These areas 
received abundant precipitations, translating into 
normal to above normal vegetation activities. This 
leads to the expectation of good to excellent yields. 

 Amongst the four most important summer crops, 
cotton shows overall the highest vegetation activity, 
while soybean the lowest activity. Corn and 
sugarcane show an intermediate (but still positive) 
behavior. The situation is different in the potentially 
food insecure areas of Brazil. Indeed, Bahia and the 
NE states show negative vegetation anomalies, 
reflecting the below average rainfall in this area for 
the first three month of the current season (since 
October). It is recommended to monitor the situa-
tion of this vulnerable area in the upcoming months. 

 

 

 

 
 
Figure 10. (left) actual NDVI difference map (December 2009) for Brazil (in %) relative to the long term average from 1999-
2008. (right) broad land cover classes according to GLC 2000 (same legend as in Fig. 5). The difference map (left) shows only 
those pixel that belong to agricultural classes (cropland & pasture) in the land cover maps of GLC 2000 and GlobCover 
 

  
Figure 11: Same as Fig. 7 but for monitoring regions of Brazil. See Fig. 19 for the exact location of the monitoring regions 
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Figure 11 (cont.). Same as Fig. 7 but for monitoring regions of Brazil. See Fig. 19 for the exact location of the monitoring 
regions 
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3.4 Paraguay 
 
The vegetation activity in Paraguay for end of 
December is shown in Fig. 12. The corresponding 
time profiles of precipitation and NDVI are shown in 
Fig. 13 for its five major cropping areas: Canindeyu, 
Caaguazu, Alto Parana, Caazapa and Itapua. The 
broad crop distribution is displayed in Fig. 23 
(Annex). 

 Generally, the rainfall data (Fig. 1, 13) indicate 
slightly above normal precipitation amounts. The 
relatively high rainfall is also reflected by normal to 
positive vegetation anomalies. Overall, normal yields 
are expected, with a slight tendency to better than 
average yields. It is expected that soybean and 
cotton perform equally well. 

 
 

 
 

 
 
Figure 12. (top) actual NDVI difference map (in %) for Paraguay relative to the long term average from 1999-2008 (3rd 
dekad December 2009). (bottom). broad land cover classes according to GLC 2000 (same legend as in Fig. 5). The difference 
map (top) shows only those pixel that belong to agricultural classes (cropland & pasture) in GLC 2000 and GlobCover 
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Figure 13.  Same as Fig. 7 but for monitoring regions of Paraguay. See Fig. 20 for the location of the monitoring regions 
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3.5 Uruguay 
 
The actual NDVI anomaly map of Uruguay for the 
dekad 36 (end of December 2009) is shown in Fig. 
14. The corresponding time profiles of precipitation 
values and NDVI are displayed in Fig. 15. As Uruguay 
is mapped as a whole, only one profile is presented. 
In the last winter cropping season, Uruguay was also 
affected by the strong drought reported for Argen- 

 tina, with however somewhat higher rainfall 
amounts. With the current summer cropping season 
the situation changed in a positive sense for 
Uruguay. Indeed, the precipitation looks normal and 
the vegetation activity is mostly normal to slightly 
positive. Given these relatively favorable conditions, 
normal yields are expected. 

 
 

 

 

 
Figure 14. (left) NDVI difference (end of September) for Uruguay (in percent) relative to the long term average from 1999-
2008. (right) GLC 200 land cover map. Same color scale as in Fig. 5 

 

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 15. Same as Fig. 7 but for Uruguay 
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4 - Annex 
 

 
 
Figure 16. Permanent monitoring regions (in yellow) within the Mercosur countries. Note that Uruguay is 
monitored as a whole. The monitoring regions of Bolivia are displayed in Figure 18 
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Figure 17.  Monitoring regions of Argentina 

  
Figure 18. Monitoring regions of Bolivia 

 

 

  

 
 
Figure 19. Monitoring regions of Brazil 

  
Figure 20. Monitoring regions of Paraguay 



 17

 
 
Figure 21. Main production areas of important (summer) crops within Argentina (corn, soybean, sorghum, 
cotton and rice). Letter size is proportional to province-level area fraction (from SAGPyA and USDA) 
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Figure 22. Main production areas of four important (summer) crops within Brazil (corn, soybean, cotton and 
sugarcane) (from IBGE Brazil and USDA) 
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Figure 23. Main production areas of two important (summer) crops within Paraguay (soybean and cotton) (from 
Paraguayan Ministry of Agriculture and USDA) 
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