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Abbreviations  

5YA Five-year average, the average for the four-month period from July to October for 
2015-2019; one of the standard reference periods. 

15YA Fifteen-year average, the average for the four-month period from July to October 
for 2005-2019; one of the standard reference periods and typically referred to as 
άŀǾŜǊŀƎŜέΦ 

AEZ Agro-Ecological Zone 
BIOMSS CropWatch agroclimatic indicator for biomass production potential 
BOM Australian Bureau of Meteorology 
CALF Cropped Arable Land Fraction 
CAS Chinese Academy of Sciences 
CWAI CropWatch Agroclimatic Indicator 
CWSU CropWatch Spatial Units 
DM Dry matter 
EC/JRC European Commission Joint Research Centre 
ENSO EI Niño Southern Oscillation 
FAO Food and Agriculture Organization of the United Nations 
GAUL Global Administrative Units Layer 
GVG GPS, Video, and GIS data 
Ha hectare 
Kcal kilocalorie 
MPZ Major Production Zone 
MRU Mapping and Reporting Unit 
NDVI Normalized Difference Vegetation Index 
OISST Optimum Interpolation Sea Surface Temperature 
PAR Photosynthetically active radiation 
PET Potential Evapotranspiration 
AIR CAS Aerospace Information Research Institute 
RADPAR CropWatch PAR agroclimatic indicator 
RAIN CropWatch rainfall agroclimatic indicator 
SOI Southern Oscillation Index 
TEMP CropWatch air temperature agroclimatic indicator 
Ton Thousand kilograms 
VCIx CropWatch maximum Vegetation Condition Index 
VHI CropWatch Vegetation Health Index 
VHIn CropWatch minimum Vegetation Health Index 
W/m2 Watt per square meter 
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Bulletin overview  and  reporting  period  

This CropWatch bulletin presents a global overview of crop stage and condition between July and 

October 2020, a period referred to in this bulletin as the JASO (July, August, September and 

October) period or just the άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ The bulletin is the 119th such publication issued by 

the CropWatch group at the Aerospace Information Research Institute (AIR) of the Chinese 

Academy of Sciences, Beijing.  

CropWatch indicators 

CropWatch analyses are based mostly on several standard as well as new ground-based and 

remote sensing indicators, following a hierarchical approach.  

In parallel to an increasing spatial precision of the analyses, indicators become more focused on 

agriculture as the analyses zoom in to smaller spatial units. CropWatch uses two sets of indicators: 

(i) agroclimatic indicatorsτRAIN, TEMP, RADPAR, and potential BIOMSS, which describe weather 

factors and its impacts on crops. Importantly, the indicators RAIN, TEMP, RADPAR, and BIOMSS 

do not directly describe the weather variables rain, temperature, radiation, or biomass, but 

rather they are spatial averages over agricultural areas, which are weighted according to the local 

crop production potential; and (ii) agronomic indicatorsτVHIn, CALF, and VCIx and vegetation 

indices, describing crop condition and development. (iii) PAY indicators: planted area, yield and 

production.  

For each reporting period, the bulletin reports on the departures for all seven indicators, which 

(with the exception of TEMP) are expressed in relative terms as a percentage change compared 

to the average value for that indicator for the last five or fifteen years (depending on the 

indicator).For more details on the CropWatch indicators and spatial units used for the analysis, 

please see the quick reference guide in Annex B, as well as online resources and publications 

posted at www.cropwatch.com.cn.  

CropWatch analysis and indicators 

The analyses cover large global zones; major producing countries of maize, rice, wheat, and 

soybean; and detailed assessments for Chinese regions, 42 major agricultural countries, and 217 

Agro-Ecological Zones (AEZs).  

This bulletin is organized as follows: 

Chapter Spatial coverage Key indicators 

Chapter 1 World, using Mapping and Reporting Units (MRU), 

65 large, agro-ecologically homogeneous units 

covering the globe 

RAIN, TEMP, RADPAR, BIOMSS 

Chapter 2 Major Production Zones (MPZ), six regions that 

contribute most to global food production 

As above, plus CALF, VCIx, and VHIn 

Chapter 3 42 key countries (main producers and exporters) 

and 210 AEZs 

As above plus NDVI and GVG survey 

Chapter 4 China and regions As above plus high-resolution images; Pest 

and crops trade prospects 

Chapter 5 Production outlook, and updates on disaster events and El Niño. 

http://www.cropwatch.com.cn/
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Regular updates and online resources 

The bulletin is released quarterly in both English and Chinese. E-mail cropwatch@radi.ac.cn to 

sign up for the mailing list or visit CropWatch online at www.cropwatch.com.cn, 

http://cloud.cropwatch.com.cn/ 

 

http://cloud.cropwatch.com.cn/


 

Executive  summary  

The current CropWatch bulletin describes world-wide crop condition and food production as appraised 

by data up to the end of October 2020. It is prepared by an international team coordinated by the 

Aerospace Information Research Institute, Chinese Academy of Sciences.  

Special attention is paid to the major producers of maize, rice, wheat and soybean throughout the 

bulletin. The assessment is based mainly on remotely sensed data. It covers prevailing weather conditions, 

including extreme factors, at different spatial scales, starting with global patterns in Chapter 1. Chapter 2 

focuses on agro-climatic and agronomic conditions in major production zones in all continents. Chapter 3 

covers the major agricultural countries that, together, make up at least 80% of production and exports. 

Each is the object of a detailed analysis. Chapter 3 constitutes the bulk of the Bulletin. Chapter 4 zooms 

ƛƴǘƻ /ƘƛƴŀΦ ¢ƘŜ ōǳƭƭŜǘƛƴ ŀƭǎƻ ǇǊŜǎŜƴǘǎ ǘƘƛǎ ȅŜŀǊΩǎ ǘƘƛǊŘ /ǊƻǇ²ŀǘŎƘ ǇǊƻŘǳŎǘƛƻƴ ŜǎǘƛƳŀǘŜǎ ŦƻǊ ǎŜƭŜŎǘŜŘ 

countries and reviews the first production estimation in chapter 5.  

This report for the period from July to October 2020 covers wheat, maize, soybean and rice production in 

the Northern Hemisphere. Winter wheat reached maturity in June/July. The harvest of the summer crops 

(spring wheat, maize, rice and soybean) started in August and was mostly finished by the end of October. 

In the southern hemisphere, wheat is the only major crop that was grown during this monitoring period. 

It reaches maturity in October (Southern Brazil) or in November and December  (Argentina, South Africa 

and Australia). 

So far, the outbreak of COVID-19 has had limited impact on the production of the major crops. As this, 

and other reports, show, production levels of the major staple crops, such as maize, rice, wheat and 

soybean remained high and also benefitted from generally favorable weather conditions. However, 

disruptions in the domestic food supply chains, price hikes, loss of remittances and income have mostly 

hurt the people who were already poor. Before the pandemic outbreak covered the entire globe, 690 

million people were already chronically and 135 million were acutely food insecure.  The U.N. World Food 

Programme has warned  that an additional 130 million could face acute food insecurity by the end of 

2020. 

Another plague, the outbreak of desert locusts in East Africa, Middle East and southwest Asia is still not 

under control either. According to the FAO, the situation remains alarming in Ethiopia, Kenya and Somalia, 

a region where millions of people already face acute food insecurity. 

 

Agro-climatic conditions  

According to the analyses presented in Chapters 1 and 3.1, prevailing climate conditions during the 

current 2020 JASO reporting period were close to normal for cropland. Average temperatures, rainfall 

and photosynthetically active solar radiation stayed close to the 15-year average. No prolonged heat 

wave in any of the major production countries was observed during this period.  

At the global scale, the series of record or close to record high temperatures continued throughout this 

monitoring period: July and August ranked as 2nd, September as 1st and October as the 4th warmest 

respective months in past 141 years. For the months from January to October, this was the second 

warmest period on record. The temperature departure was +1.0°C  above the 20th century average.  

Overall, the prospects for crop production were quite favorable, mainly because no prolonged, large scale 

droughts were observed. In many regions, the crops benefitted from the above average rainfall that had 
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been recorded for the previous monitoring period. The stored soil moisture helped sustain crop growth, 

even when precipitation was below average. Below average rainfall was recorded for Central and South 

America (-14%) and North America (-11%), mainly in the Western USA. Conditions were drier than usual 

in Europe as well (-6%). Above average rainfall was recorded for Central Asia (+20%) and East Asia (+19%). 

The latter started this monitoring period under drought conditions, but a series of typhoons and tropical 

depression brought large amounts of rainfall to that region. Conditions turned back to normal in Oceania 

as well, where rainfall was 8% above average.  

The following is a summary of the conditions in the key production regions: 

¥North America: Production conditions were generally favorable for maize and soybean. Harvest 

benefitted from slightly drier than usual conditions. US maize (+2%), rice (+2%) and soybean (+2%) 

production is estimated to increase. A reduction by 3 % is expected for wheat. In Canada, soybean 

production remained at the same level as last year, whereas wheat increased by +5%. 

 ¥South America: Wheat production in Brazil was favorable (+3%), but Argentina suffered from 

drought conditions (-16%). A delay in the onset of the summer rains delayed sowing of maize and 

soybean in Brazil. La Niña may cause further rainfall deficits in Brazil and Argentina in the coming months.  

 ¥Europe: Rainfall was generally on the dry side. Production of summer crops was slightly below 

normal. 

 ¥Africa: Abundant rainfall benefitted the crops in the Horn of Africa and West Africa. Wheat in 

South Africa also benefitted from favorable weather conditions 

¥ Eastern Europe to the Ural: Romania, the northern Caucasus and Volga regions of Russia, as well 

as the Ukraine suffered from a rainfall deficit which caused reduced yields of the summer crops. 

¥ Siberia and Kazakhstan: benefited from above average rainfall and above average wheat yields 

were harvested in that region. 

¥ China: It generally benefitted from abundant rainfall and production slightly increased over last 

year's levels: Maize production is estimated to increase by 0.8%, wheat by 2,9% and soybean by 0.9%. 

Rice production remained stable (-0.2%), despite of the heavy floods in the Yangtze river basin in early 

summer. The north-east was hit by 3 typhoons, causing wind damage and local floods affecting about 1 

million ha of maize. 

¥ South Asia: India, as well as Pakistan benefitted from favorable monsoon rains and rice 

production increased by more than 6% in both countries. Bangladesh, on the other hand, experienced 

severe floods and production is expected to decrease by 6%. 

¥ South-East Asia: This region recovered from the drought conditions. Several typhoons, most of 

them hitting the area just after harvest of the main rice crops, brought plenty of rainfall to the region. 

Production is estimated at average levels. 

 ¥Australia: Especially the south-east recovered from last year's severe drought and a sharp 

increase by 8.57 million tons (+44.3%) from 2019 is estimated for wheat. 

In 2020, global maize production is expected to be at 1.070 billion tons, an increase of 1.4% or equivalent 

to 15.15 million tons; global rice production is expected to be 760 million tons at an increase of 0.9% or 

an increase of 6.80 million tons; global wheat production is 738 million tons, an 3.1% increase of 21.98 

million tons; global soybean production is expected to be 323 million tons, a slight decrease of 0.2%. In 

2020, the global production of the major cereals and oil crops will be generally stable. 

 

 



 

Chapter  1. Global  agroclimatic  patterns  

Chapter 1 describes the CropWatch Agroclimatic Indicators (CWAIs) rainfall (RAIN), temperature (TEMP), 

and radiation (RADPAR), along with the agronomic indicator for potential biomass (BIOMSS) in sixty-five 

global Monitoring and Reporting Units (MRU). RAIN, TEMP, RADPAR and BIOMSS are compared to their 

average value for the same period over the last fifteen years (called the άŀǾŜǊŀƎŜέύΦ Indicator values for 

all MRUs are included in Annex A table A.1. For more information about the MRUs and indicators, please 

see Annex B and online CropWatch resources at www.cropwatch.com.cn. 

1.1 Introduction  to CropWatch  agroclimatic  indicators  (CWAIs)  

This bulletin describes environmental and crop conditions for the period from July 2020 to October 2020, 

W!{hΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘέΦ Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǿŜ ŦƻŎǳǎ ƻƴ ср ǎǇŀǘƛŀƭ άaŀǇǇƛƴƎ ŀƴŘ wŜǇƻǊǘƛƴƎ 

¦ƴƛǘǎέ όaw¦ύ ǿƘƛŎƘ ŎƻǾŜǊ ǘƘŜ ƎƭƻōŜΣ ōǳǘ /²!Lǎ ŀǊŜ ŀǾŜǊŀƎŜǎ ƻŦ ŎƭƛƳŀǘƛŎ ǾŀǊƛŀōƭŜǎ ƻǾŜǊ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀǎ 

only inside each MRU. For instance, in tƘŜ ά{ŀƘŀǊŀ ǘƻ !ŦƎƘŀƴ ŘŜǎŜǊǘέ aw¦Σ ƻƴƭȅ ǘƘŜ bƛƭŜ ǾŀƭƭŜȅ ŀƴŘ ƻǘƘŜǊ 

cropped areas are considered. MRUs are listed in Annex B and serve the purpose of identifying global 

climatic patterns. Refer to Annex A for definitions and to table A.1 for 2020 JASO numeric values of 

CWAIs by MRU. Although they are expressed in the same units as the corresponding climatological 

variables, CWAIs are spatial averages limited to agricultural land and weighted by the agricultural 

production potential inside each area.  

We also sǘǊŜǎǎ ǘƘŀǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ ƛƴ ǘƘƛǎ ōǳƭƭŜǘƛƴ ŎƻǾŜǊǎ ǘƘŜ мр-year 

period from 2005 to 2019. Although departures from the 2005-2019 are not anomalies (which, strictly, 

ǊŜŦŜǊ ǘƻ ŀ άƴƻǊƳŀƭ ǇŜǊƛƻŘέ ƻŦ ол ȅŜŀǊǎύΣ ǿŜ ƴŜǾŜǊǘƘŜƭŜǎǎ ǳǎŜ that terminology. The specific reason why 

CropWatch refers to the most recent 15 years is our focus on agriculture, as already mentioned in the 

previous paragraph. 15 years is deemed an acceptable compromise between climatological significance 

and agricultural significance: agriculture responds much faster to persistent climate variability than 30 

ȅŜŀǊǎΣ ǿƘƛŎƘ ƛǎ ŀ Ŧǳƭƭ ƎŜƴŜǊŀǘƛƻƴΦ CƻǊ άōƛƻƭƻƎƛŎŀƭέ όŀƎǊƻƴƻƳƛŎύ ƛƴŘƛŎŀǘƻǊǎ ǳǎŜŘ ƛƴ ǎǳōǎŜǉǳŜƴǘ ŎƘŀǇǘŜǊǎ ǿŜ 

adopt an even shorter reference period of 5 years (i.e. 2015-2019) but the BIOMSS indicator is 

nevertheless compared against the longer 15YA (fifteen-year average). This makes provision for the fast 

response of markets to changes in supply but also to the fact that in spite of the long warming trend, 

some recent years (e.g. 2008 or 2010-13) were below the trend.  

Correlations between variables (RAIN, TEMP, RADPAR, BIOMSS) at MRU scale derive directly from 

climatology. For instance, the positive correlation between rainfall and temperature results from high 

rainfall in equatorial, i.e. in warm areas.  

Considering the size of the areas covered in this section, even small departures may have dramatic 

effects on vegetation and agriculture due to the within-zone spatial variability of weather. It is important 

to note that we have adopted a new calculation procedure of the biomass production potential in the 

August 2019 bulletin. The new approach includes sunshine (RADPAR), TEMP and RAIN. Readers are 

referred to the August 2019 bulletin for details. 

1.2 Global  overview  

At the global scale, the series of record or close-to-record high temperatures continued throughout this 

monitoring period:  July and August ranked as 2nd, September as 1st and October as the 4th warmest 

http://www.cropwatch.com.cn/
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respective months in recent history, according to NOAA, which bases its analyses on a global data set 

spanning 141 years. For the months from January to October, this was the second warmest period on 

record. The temperature departure was +1.0°C  above the 20th century average.  

For most crops, warmer temperatures tend to shorten the growth period, especially the grain filling 

phase. This means that the crops mature earlier and that the plants have fewer days to absorb solar 

radiation for photosynthesis. This in turn causes a yield reduction. Extreme high temperature events can 

reduce pollination in maize or cause terminal heat stress in wheat and lead to crop failures. The critical 

air high temperature threshold for crop growth is 35ºC. The exact thresholds depend on water supply and 

relative humidity. The plant canopy is usually a few degrees cooler  than the air, due to transpiration. 

Water stress causes closure of the stomata, reduces evaporative cooling and increases leaf temperature. 

Climate change not only increases the temperatures, it also causes more frequent droughts that tend to 

last longer. Plants cannot stay cool due to a lack of water for transpiration and suffer even more from 

high temperatures. Hence, warmer temperatures in combination with droughts, which are fueled by 

climate change as well, will greatly increase the likelihood of crop failures and  agricultural production will 

become more volatile. 

CropWatch calculates the temperatures over cropland only. Averaged over all cropland, temperatures 

were the same as the 15-year average (15YA) for this period ranging from July to October, 2020. Rain 

dropped to below average (-1%) and photosynthetically active radiation (RADPAR) by -2.0%. Due to a 

reduction in solar radiation and rainfall, the estimated biomass (BIOMSS) dropped to below average 

levels as well (-3%).  

Overall, the prospects for crop production were quite favorable, mainly because no prolonged, large scale 

droughts were observed. In many regions, the crops benefitted from the above-average rainfall that had 

been recorded for the previous monitoring period. The stored soil moisture helped sustain crop growth, 

even when precipitation was below average. Below-average rainfall was recorded for Central and South 

America (-14%) and North America (-11%). Conditions were drier than usual in Europe as well (-6%). 

Above-average rainfall was recorded for Central Asia (+20%) and East Asia (+19%). The latter started this 

monitoring period under drought conditions, but a series of typhoons and tropical depression brought 

large amounts of rainfall to that region. Conditions turned back to normal in Oceania as well, where 

rainfall was 8% above average.  

Above-average temperatures were recorded for Central and South America (+0.5ºC) and Europe (+0.4ºC). 

For Central and East Asia, a drop to below average temperatures was observed (-0.4ºC). On the other 

continents, temperatures fluctuated around the long-term mean. 

A large drop in solar radiation was observed for East Asia (-10%), followed by Central Asia (-5%) and 

Oceania (-4%). The only positive deviation was observed for Central and South America (+1%). 

Biomass dropped by 10% for East Asia. It also dropped in Central and South America (-4%), followed by 

North America (-3%) and Africa (-3%). Conditions in Africa stayed close to the mean for rainfall (-3%), 

temperatures (-0.2ºC) and solar radiation (-3%). Hence, conditions for Africa were close to normal. 
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.23  

Figure 1.1 Global departure from recent 15 year average of theRAIN, TEMP and RADPAR indicators since 2017 ONDJ 

period (average of 65 MRUs, unweighted) 

 

Table 1.1 Departures from the recent 15-year average of CropWatch agro-climatic indicators over regional MRU groups. 

²ƛǘƘƛƴ ŜŀŎƘ ƎǊƻǳǇΣ ŀǾŜǊŀƎŜǎ ŀǊŜ ǿŜƛƎƘǘŜŘ ōȅ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀ ƻŦ ƛƴŘƛǾƛŘǳŀƭ aw¦ǎΦ άhǘƘŜǊǎέ ƛƴŎƭǳŘŜ ŦƛǾŜ ƴƻƴ 

agricultural areas shown in white in the map. They are located mostly at high northern latitudes, and characterized by 

the largest positive TEMP departure. Some of them experienced unusually intense fires in their recent summer season. 
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1.3 Rainfall  

 

Figure 1.2 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting 
Unit: departure of July to October 2020 total from 2005-2019 average (15YA), in percent. 

Rainfall was below average in most CropWatch Mapping and Reporting Units (MRU) of North America. 

The sharpest drop was observed for the Southwest of the United States and North Mexican Highlands (-

36%), followed by the West Coast (-30%) and the Northern Great Plains (-17%). Moisture conditions were 

generally favorable in North America during the previous reporting period, except for the Western United 

States, where severe drought conditions had already been observed for the April to July period. Hence, 

the reduced rainfall had a limited negative impact on crop yields. The cotton belt to Mexican Nordeste 

received 5% more rainfall than the 15YA. The only other MRU with a positive departure in North America 

was Sub-boreal America. The Caribbean also received above-average rainfall (+7%), whereas all other 

MRUs in Central and South America experienced a rainfall deficit. The largest deficit was observed for the 

Pampas (-24%), followed by the Semi-arid Southern Cone (-19%), Amazon (-18%), Western Patagonia (-

17%) and Central and Eastern Brazil (-16%). Hence, conditions in the Americas were generally drier than 

normal. 

In Africa, where generally abundant rainfall had been observed for the last period, the conditions were 

more variable: The MRU from the Sahara to the Afghan desert received 46% more rainfall, yet the total 

was still low, at 33 mm. The Horn of Africa continued to receive  above-average rainfall (+29%), as well as 

the Western Cape (+13%) and the East African Highlands (+10%). The wheat crops grown in these regions 

definitely benefitted from the above-average rainfall. Much drier-than-usual conditions were observed 

for Southwest Madagascar (-42%) and North Africa-Mediterranean (-36%) and the Gulf of Guinea (-22%).  

Western Europe, which suffered from a rainfall deficit in the previous reporting period, received 10% 

more rainfall than usual. In all the other regions, Caucasus (-26%), Ukraine to Ural mountains (-11.5)  and 

Mediterranean Europe and Turkey (-18%) a shortage of rainfall was observed.  

In all of Central Asia, more rainfall than usual was recorded. The positive departures ranged between +59% 

in Eastern Central Asia and +8% for Qinghai-Tibet. This had a positive impact on cereal production in 

those MRUs. 

Above-average rainfall was recorded for all MRUs in East Asia, except for Taiwan (China) (-60%). North-

East China, which was hit by typhoons, had 46% higher rainfall, followed by Inner Mongolia (+24%) and 

Huanghuaihuai (+24%). The East Asia MRU received 25% more rainfall. 

Conditions in South Asia were close to normal. Hainan received 25% less rainfall, whereas the largest 

positive departure was observed for the Punjab to Gujarat (+21%).  

In Oceania, conditions were close to average, but mixed as well. Queensland to Victoria received more 

rainfall (+21%), whereas Nullarbor to Darling (-21%) and New Zealand (-18%) received less rainfall. 
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1.4 Temperatures   

 

Figure 1.3 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and 
Reporting Unit: departure of July to October 2020 average from 2005-2019 average (15YA), in °C 

Temperatures were above average in the West Coast (+1.2ºC) and Southwest of the United States and 

North Mexican Highlands (+0.9ºC), the two MRUs which had experienced the largest drop in rainfall. 

Noteworthy are the slightly cooler conditions in the Northern Great Plains (-0.6ºC) and Corn Belt (-0.3ºC). 

In South America, warmer conditions were measured for Central eastern Brazil (+0.9ºC), Amazon (+0.6ºC) 

and Central-north Argentina (+0.6ºC). Slightly above-average temperatures were recorded in the other 

MRUs of South America, except for Western Patagonia (-0.3ºC) and the Semi-Arid Southern Cone (-0.1ºC).  

In Africa, cooler weather was recorded for the Western  Cape (-0.6ºC) and the Sahel (-0.6ºC). The East 

African Highlands also experienced cooler temperatures than the 15YA: (-0.4ºC). 

East Asia not only experienced more rainfall, but temperatures were cooler as well in return. The only 

exception is Taiwan (China), where the departure from the 15YA was +1.1ºC. In the MRUs of China, the 

largest negative departures were observed for the Loess region (-0.7ºC) and Inner Mongolia (-0.7ºC).  

In Oceania, the departures ranged from +0.5ºC in New Zealand and Nullarbor to Darling to no departure 

for Queensland to Victoria. 

1.5 RADPAR  

 

Figure 1.4 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by 
CropWatch Mapping and Reporting Unit: departure of July to October 2020 total from 2005-2019 average (15YA), in 

percent. 

In the Americas, the photosynthetically active solar radiation generally stayed close to the 15YA. In Africa, 

the East African highlands received 5.2% less solar radiation than usual, followed by Southern Africa (-

3.6%) and Sahel (3.2%). In all the other MRUs of Africa, RADPAR departures were closer to zero. Similarly, 

RADPAR stayed close to average in Europe. However, sharp negative departures were observed for 
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Central and East Asia. The MRU Eastern Central Asia received 10.3% less solar radiation. However, the 

largest drop was observed for East Asia: In Southwest China, the departure was -18%. All important crop 

production regions of China also received less RADPAR: Lower Yangtze (-9.5%), Huanghuaihai (-5.1%), 

Loess region (-5.6%) and Northeast China (-8.6%). In South Asia, only Southern China (-6.5%) and Hainan 

(-5.4%) experienced a serious drop. A drop by -6.4% observed for Queensland to Victoria is noteworthy as 

well.  

1.6 BIOMSS 

 

Figure 1.5 Global map of biomass accumulation (as indicated by the BIOMSS indicator) by CropWatch Mapping and 
Reporting Unit (MRU), departure from 15YA between between July to October 2020 

In the Americas, large negative departures in biomass (BIOMSS) production estimates were calculated for 

SW U.S. and N. Mexican highlands (-14.8%) and the West Coast (-14.3%) because of the drought 

conditions. For Central eastern Brazil (-8.8%) and Amazon (-7.6%) rather large drops were estimated. 

Otherwise, the changes were relatively small.  

In Africa, negative departures were estimated for the East African Highlands  (-8%) and the Horn of Africa 

(-4.9%). For the other regions with significant crop production during this reporting period, the drops 

were relatively small. 

In Europe, slight drops were estimated as well, with the exception of the Caucasus (+3.9%).  

Larger changes were estimated for Central Asia: Eastern Central Asia had a drop by 11.7%, whereas the 

Pamir area had an increase by 8.9%. 

In East Asia, the largest negative departures were calculated during this monitoring period: Southwest 

China (-17%) was followed by the MRU East Asia (-9.9%), Lower Yangtze (-9.6%), Loess region (-9.2%), 

North East China (-6.3%) and Huanghuaihuai (-6.1%).  

For South Asia, the largest drop was estimated for Southern China (-5.0%). In the other MRUs, departures 

from the 15YA were minor. 
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Chapter  2. Crop  and  environmental  

conditions  in major  production  zones 

Chapter 2 presents the same indicatorsτRAIN, TEMP, RADPAR, and BIOMSSτ as those used in 

Chapter 1, and combines them with the agronomic indicatorsτcropped arable land fraction 

(CALF), maximum vegetation condition index (VCIx), minimum vegetation health index (VHIn) and 

cropping intensity (CI)τ to describe crop condition in six Major Production Zones (MPZ) across all 

continents. For more information about these zones and methodologies used, see the quick 

reference guide in Annex B as well as the CropWatch bulletin online resources at 

http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#.  

2.1 Overview  

Tables 2.1 and 2.2 present an overview of the agroclimatic (Table 2.1) and agronomic (Table 2.2) 

indicators for each of the six MPZs, comparing the indicators to their fifteen and five-year 

averages, respectively. The text mostly refers simply to "average" with the averaging period 

implied. 

Table 2.1 Agroclimatic indicators by Major Production Zone, current value and departure from 15YA (July-
October 2020)  

 RAIN TEMP RADPAR BIOMSS 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m
2
) 

Departure 

(%) 

Current 

(gDM/m
2
) 

Departure 

(%) 

West 

Africa 
743  -22  24.9  0.1  1071  -1  684  -4  

North 

America 
332  -3  20.2  -0.4  1129  -1  606  -1  

South 

America 
270  -21  19.2  -0.6  1022  0  398  -9  

S. and SE 

Asia 
1374  3  25.8  0.3  1064  -1  664  0  

Western 

Europe 
336  11  15.9  0.1  925  -4  416  -2  

Central 

Europe 

and W. 

Russia 

249  -3  15.8  0.6  885  1  404  0  

Note: Departures are expressed in relative terms (percentage) for all variables, except for temperature, for which absolute 

departure in degrees Celsius is given. Zero means no change from the average value; relative departures are calculated as (C-

R)/R*100, with C=current value and R=reference value, which is the fifteen-year average (15YA) for the same period (July-

October) for 2005-2019. 

 

http://www.cropwatch.com.cn/
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Table 2.2 Agronomic indicators by Major Production Zone, current season values and departure from 5YA 
(July-October 2020) 

 CALF (Cropped arable land 

fraction) 

Maximum 

VCI 

Cropping Intensity 

 Current 5A Departure (%) Current Current 5A Departure 

(%) 

West Africa 97  0  0.94  134  3  

North America 94  -1  0.90  101  0  

South America 86  -5  0.75  124  0  

S. and SE Asia 97  1  0.96  133  1  

Western Europe 89  -1  0.90  107  -2  

Central Europe and W 

Russia 
95  -1  0.88  102  0  

Note: See note for Table 2.1, with reference value R defined as the five-year average (5YA) for the same period (July-October) for 

2015-2019. 

2.2 West Africa  

The reporting period covers the onset of the main rainy season throughout the south of the MPZ 
and the end of the rainy season in the northern Sahelian areas. The harvesting of the main maize 
crop was completed in August in the south, while ongoing in the rest of the MPZ for other cereal 
crops (rice, millet and sorghum). The cumulative rainfall in the MPZ was above average in most 
areas leading to improved vegetation conditions. For Nigeria the abundant rainfall in July and 
August boosted natural pasture conditions and helped replenish surface water and improving 
livestock production. 

The main activities during this period included the sowing of main cereals (maize, sorghum, 
millet, and rice) under both rainfed and irrigated conditions. In addition, tuber crops (yam and 
cassava) were also being harvested. Rice harvest will extend into December/January period. In 
the southern parts of the region experiencing bimodal rainfall, the first maize crop was harvested 
in October while cassava was still growing. 

Climatic indicators for the MPZ indicate a below-average rainfall of 743 mm (-22%). Highest 
rainfall was recorded in Sierra Leone (1393 mm, -20%), Guinea Bissau (1275 mm, +12%), 
Equatorial Guinea (1291mm, -1%), and Guinea (1195 mm, 0%). The average temperature for the 
MPZ was 24.9°C (+0.1°C) and solar radiation was 1071 MJ/m2 (+1%). The biomass production 
potential was slightly below average. The northern parts of the MPZ experienced more negative 
departures (0 to -20%) than the coastal areas. The cropped arable land fraction (CALF) reached 
97% for the region. Cropping intensity was up 3% compared with the five-year-average across 
the MPZ. The maximum VCI (VCIx) map shows an average value of 0.94 covering most of the 
region indicating favorable conditions for crop growth. These CropWatch indicators show stable 
climatic conditions for the MPZ and present favorable prospects for the 2020/2021 season. 
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Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, July to October 2020. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 

 

e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B. 

2.3 North America  

This monitoring period from July to October 2020 covers the main growing and harvesting 

seasons of soybean, maize, rice, and spring wheat. Sowing of winter wheat started in September. 

In general, the crop conditions were favorable. 

During the monitoring period, the overall agro-climatic conditions in North American production 

areas were close to the 15-year average. Compared with the 15-year average, rainfall, 

temperature, and radiation were 3%, 0.4°C, and 1% below average, respectively. The rainfall in 

most areas varied greatly during the monitoring period. The rainfall in July was close to or above 

the average, but the rainfall fell below the average level from August to September except for 

Lower Mississippi region in late August, and late September to early October as well as the 

Southern Plain areas in early September, when hurricanes and tropical depressions brought 
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abundant rainfall to those areas.  The temperature anomaly graph shows that the temperatures 

in the northern plains and Canadian prairie in August and mid-September were 1-2°C higher than 

the average. 

July and August are the crucial growth periods for the summer crops, and lack of rainfall can 

cause yield losses. Most areas experienced above-average rainfall until July and subsequently, 

rainfall trended slightly below average. Hence, only western Texas and Colorado were affected 

by droughts, apart from California (not shown). The minimum vegetation health index indicates 

that severe drought occurred during the monitoring period in the western part, and the 

maximum vegetation index also indicates the unfavorable crop condition in the region. According 

to the histogram of drought classification statistics, the proportion of drought in the main 

producing areas was gradually increasing from 10% at the beginning of July to 25% at the end of 

October. Compared with the 15-year average, the potential biomass is 1% lower than the 

average, and the cropped arable land fraction also decreased by 1%. In short, moisture supply 

was adequate in most major crop production regions of the USA. Slightly drier weather in 

September and October helped provide favorable conditions for harvest. Overall, crop conditions 

were favorable 

 

Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, July to October 2020. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 
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e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B.  

2.4 South America  

This reporting period covers the main growing period for wheat and the beginning of planting of 

maize, soybean and rice. Dry conditions observed in some regions may have reduced or delayed 

the planting of summer crops. 

For the whole region, rainfall showed strong negative anomalies with 21% below average during 

the monitoring period. Spatial distribution of rainfall profiles showed two homogeneous patterns 

over the southern Brazilian agricultural area and Paraguay. These patterns (blue and green areas) 

showed a high positive anomaly during August and a negative anomaly at the end of this 

reporting period. The green profile showed also a positive anomaly in July.  The rest of the MPZ 

(Argentina and Uruguay and North of Brazilian agricultural area) was dominated by mixed 

patterns. Their profiles showed below average values over this monitoring period in other 

regions. 

Temperature profiles were clearly grouped along a North-South gradient. Nevertheless, the four 

profiles generated showed high variability in temperature along the period and are not clearly 

distinguishable. Both positive and negative anomalies were observed in all profiles, but in 

general positive anomalies were stronger. 

BIOMSS showed strong negative anomalies in the north of the MPZ in Brazil. Moderate negative 

anomalies (about 10% below average) were observed in most of the Argentine Pampas. Positive 

anomalies were mostly observed in North of Argentina and South and Center of Brazil and 

Paraguay, where above average rainfall was observed as indicated in the rainfall departure 

clusters. 

Maximum VCI showed quite generalized and low values in Center West Pampas, Chaco and 

Subtropical highlands in Argentina. The south and center of the Brazilian agricultural area 

showed good conditions for this index.  
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The weekly proportions of different drought categories showed that drought conditions were 

getting worse starting in mid-September, mainly due to the overall below average rainfall at the 

later stages of this monitoring period. CALF showed a strong reduction in Center West Pampas 

and Chaco in Argentina, suggesting a delay in planting of summer crops. The uncropped areas 

coincided with the regions of low VCIx.   

In summary, the MPZ showed critical conditions in several indices. In particular, some regions 

like Pampa (poor values in Maximum VCI, BIOMSS and CALF), Chaco (Maximum VCI and CALF) 

and the north of MPZ in Brazil (BIOMSS and rainfall). 

 

Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, July to October 2020. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 
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e. Maximum VCI 

 

 f. Cropped arable land 

 

g. Biomass accumulation potential departure 
 

h. The proportions of different drought categories  

Note: For more information about the indicators, see Annex B.  

2.5 South and Southeast Asia  

The South and Southeast Asia MPZ spans a large geographic area, including India, Bangladesh, 

Cambodia, Myanmar, Nepal, Thailand, Laos and Vietnam. This reporting period covers the 

growth period of maize, and the growth and harvest period of summer rice and soybean. This 

MPZ experienced close-to-average agroclimatic conditions: Compared to the average of the past 

15 years, rainfall was slightly higher by 3%, temperature rose 0.3°C and RADPAR was slightly 

reduced by 1%. Meanwhile, BIOMSS was close to average and CALF increased by 1%, reaching 

97%. A high value for VCIx (0.96) was observed. Almost all agroclimatic conditions and agronomic 

indicators stayed close to the average over this monitoring period and the crop growth 

conditions are generally normal. 



24| CropWatch Bulletin, November 2020 

The spatial distribution of rainfall profiles shows that RAIN was below average with small 

fluctuations in 39.4% of the MPZ, including parts of India, Myanmar, Thailand and Cambodia.  

Rainfall in 55% of the MPZ was fluctuating during the monitoring period. Large fluctuations were 

observed, especially for the Malwa Plateau in India, where the rainfall in August was about 100 

mm higher than the average, and the rainfall in Vietnam was about 150 mm higher than the 

average in mid-October. Heavy rainfall in August, exceeding the average by 350 mm, was 

observed for 5.6% of the MPZ, mainly for the Indian state of Telangana.  As this is the growing 

season of maize, rice and other crops in India, excess rainfall may affect their production. 

Temperature profiles indicate that temperatures in 6% of main production areas (located in 

Myanmar) were slightly above the average, and 9% of the MPZ (located in India) was slightly 

below the average. In the other areas, temperatures slightly fluctuated around the average. 

CALF in this MPZ reached 97%, and uncultivated areas were mainly located in a small part of 

south Tamil Nadu, north Rajasthan and Bangladesh. VCIx was 0.96. Areas with lower VCIx values 

coincided with the uncropped fields. Potential biomass was mostly near average (BIOMSS, 664 

gDM/m2) but low values occurred in north and south India and Nepal. The VHI minimum map 

shows that east and north India, regions in Myanmar, Thailand and Cambodia were most 

affected by periods of severe drought conditions. 

In summary, despite the large local rainfall, crops conditions of the MPZ were generally favorable. 

Figure 2.4 South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, July to October 2020 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 

 

c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 
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e. Maximum VCI 

 

f. Cropped arable land 

 

g. Biomass accumulation potential departure  

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B. 

2.6 Western Europe  

This monitoring period covers the vegetative and reproductive periods of the summer crops and 

sowing of winter crops in the major production zone (MPZ) of Western Europe. Overall, crop 

conditions were below average in most parts of this MPZ. The agroclimatic and agronomic 

indicators show warmer-than-usual conditions and a rainfall deficit in the early part of summer 

and colder-than-usual conditions and above-normal precipitation in the late growing season 

(Figure 2.6). 

Significant spatio-temporal differences in precipitation were observed between different 

countries but the MPZ as a whole recorded above-average RAIN (+11%). The detailed 

characteristics of the temporal and spatial changes of precipitation in different countries were as 

follows: (1) During the whole monitoring period, 33 percent of MPZ areas experienced a situation 

where the precipitation fluctuated around the average. This was the case for northern Spain, 

northern and southeastern Italy, eastern Germany, Czech Republic, Slovakia, Austria and 

Hungary. (2) Before mid-August, in early to mid-September and in mid-October, poor 

precipitation was observed in more than 70% of the areas (northern Italy, most of France, United 

Kingdom and Denmark, northern, western and southern Germany) with the most severe 

shortfalls in Denmark (RAIN -11%). However, frequent and excessive rainfall was observed during 

the period of mid-August, late September and early October in the southern United Kingdom, 

western, southwestern and eastern France, and northern Italy. Countries that experienced 

significant above-average precipitation included the Czech Republic (+39%), Hungary (+39%), 
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Slovakia (+39%), Austria (+328%), Italy (+15%) and the United Kingdom (+12%). Due to the 

rainfall deficit, flowering and grain filling for the summer crops were negatively impacted, while 

the harvest season of summer crops coincided with frequent rainfall. Therefore, the crop yields 

in the Western European Major Production Zone (MPZ) need to be paid attention to. 

Temperature for the MPZ as a whole was slightly above average (TEMP +0.1°C), and sunshine 

was below average with RADPAR down 4%. Most areas experienced warmer-than-usual 

conditions, while below average temperatures occurred mostly in early to mid-July, late August 

and early September, and late September to mid-October. The spatial distribution of 

temperature profiles indicates that two warm spells swept across Europe in early to mid-August 

and in mid-September.  

Due to excessive precipitation in mid-August and early October, and unfavorable sunshine, the 

biomass accumulation potential was 2% below average. Significant BIOMSS departures (-20% 

and less) occurred in UK, Denmark and north of Germany, and scattered over other countries. In 

contrast, BIOMSS was above average (sometimes exceeding a 20% departure) over the east of 

France, south-eastern Italy, and south of Spain. The average maximum VCI for the MPZ reached 

0.90.  

More than 89% of arable land was cropped, which is 1% below the recent five-year average. 

Most uncropped arable land was concentrated in Spain and southeastern Italy, with patchy 

distribution in other countries. The VHI minimum map shows that France, Germany and Spain 

were most affected by severe drought conditions. Cropping intensity (135%) was up 3% 

compared with the five-year-average across the MPZ. 

Generally, crop conditions were below average in most parts of this MPZ and the crop yields 

need to be paid attention to. 

Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, July to October 2020. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 
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c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 

 

e. Maximum VCI 

 

 f. Cropped arable land 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B.  

2.7 Central Europe to Western Russia  

This monitoring period covers the sowing season and the harvest stage of summer cereals in this 

MPZ. In general, agroclimatic variables demonstrated average conditions for rainfall (-3%), 

temperature (+0.6°C), and RADPAR (+1%). Crop conditions were mostly normal, except for 

eastern Ukraine and southern Russia, which suffered from a rainfall deficit. 

According to the spatial distribution map of rainfall departure, rainfall fluctuated significantly, 

but it was below average from July to October for most of the MPZ. The spatial and temporal 

distribution characteristics were as follows(1) From July to mid-August, and from late 
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September to mid-October, the rainfall for 39.4% of this MPZ was above average, with a highest 

departure of 58 mm. These regions were mainly distributed in the eastern, central and 

southwestern MPZ, including eastern and southwestern Russia, southern Ukraine and southwest 

Poland. (2) From July to early October, the rainfall in 60.7% of MPZ was below average, 

distributed in the northwest, south and east of the MPZ, covering southwest of Poland, 

southwest of Belarus and southwest of Russia. (3) Rainfall was rather stable in 22.4% of MPZ, 

which was mainly in the southwest of Poland. 

The temperature departure distribution map shows that the temperature fluctuated strongly in 

the eastern region from July to October, but temperature in this MPZ was generally above 

average. The spatial and temporal distribution changes were as follows(1) In the first ten days 

of July, the temperature in the central and eastern MPZ was higher than average. This was the 

case for southwest Russia, central and eastern Ukraine and Eastern Belarus. (2) From late July to 

mid-August, the temperature of 71.4% of MPZ was below average, with lowest drops in August. 

These regions included southwest Russia, central and eastern Ukraine and Eastern Belarus. (3) 

From late August to October, the temperature of 72.1% of MPZ was above average, 

concentrated in the central and western regions, including Ukraine, Belarus, Poland, 

Czechoslovakia. 

CropWatch estimates that the BIOMASS of this MPZ was below the 5YA. BIOMASS in the west 

and north of the MPZ were lower (-10%), mainly in northwest Russia, Poland, Czech Republic, 

Slovakia, Moldova and northern Romania. In addition, northern Poland, south-western Ukraine 

and southern Russia had the largest negative potential biomass (-20% and below) departures. 

The highest BIOMASS departure was found in the eastern and south-western regions of the MPZ 

(about +10%), including Belarus, southern Russia, Hungary, Ukraine and parts of southern 

Romania. 

During the monitoring period, most of the arable land in MPZ was cultivated, with a CALF value 

of 95%. Uncultivated land occurred in the southwestern MPZ, including southern Russia, 

southern Ukraine and eastern Romania. The VCIx showed significant spatial difference in MPZ, 

with an average value of 0.88. The regions below 0.8 were mainly distributed in the south of the 

MPZ, including southern Russia, southeastern Romania, Moldova, southeastern Ukraine and 

other regions. The VHI is similar to the VCIx in its distribution, with areas of severe drought 

occurring in the central and southern MPZ. 

In general, CropWatch agroclimatic and agronomic indicators show that crop growth was 

generally near average during the monitoring period. 

Figure 2.6 Central Europe-Western Russia MPZ: Agroclimatic and agronomic indicators, July to October 2020. 

 

a. Spatial distribution of rainfall profiles b. Profiles of rainfall departure from average (mm) 
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c. Spatial distribution of temperature profiles d. Profiles of temperature departure from average (mm) 

 

e. Maximum VCI 

 

 f. Cropped arable land 

 

 

g. Biomass accumulation potential departure 

 

h. VHI minimum 

Note: For more information about the indicators, see Annex B. 

 

 



 

Chapter  3. Core  countries  

3.1 Overview  

Chapter 1 has focused on large climate anomalies that sometimes reach the size of continents and beyond. 

The present section offers a closer look at individual countries, including the 42 countries that together 

produce and commercialize 80 percent of maize, rice, wheat, and soybean. As evidenced by the data in 

this section, even countries of minor agricultural or geopolitical relevance are exposed to extreme 

conditions and deserve mentioning, particularly when they logically fit into larger patterns. 

1. Introduction 

The global agro-climatic patterns that emerge at the MRU level (chapter 1) are reflected with greater 

spatial detail at the national and sub-ƴŀǘƛƻƴŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ƭŜǾŜƭǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜ άŎƻǊŜ 

ŎƻǳƴǘǊƛŜǎέΣ ƛƴŎƭǳŘƛƴƎ ƳŀƧƻǊ ǇǊƻŘǳŎƛƴƎ ŀƴŘ ŜȄǇƻǊǘƛƴƎ ŎƻǳƴǘǊƛŜǎ ŀǊŜ ŀƭƭ ǘƘŜ ƻōƧŜŎǘ ƻŦ ŀ ǎǇŜŎƛŦƛŎ ŀƴŘ ŘŜǘŀƛƭŜŘ 

narrative in the later sections of this chapter, while China is covered in Chapter 4. Sub-national units and 

national agro- ecological zones receive due attention in this chapter as well.  

In many cases, the situations listed below are also mentioned in the section on disasters (chapter 5.2) 

although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily 

reflected in the climate statistics that include larger areas. No attempts are normally made, in this 

chapter, to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual 

countries and sometimes their subdivisions for the largest ones. Some of them are relatively minor 

agricultural producers at the global scale, but their national production is nevertheless crucial for their 

population, and conditions may be more extreme than among the large producers. 

2. Overview of weather conditions in major agricultural exporting countries 

This section provides a short overview of prevailing conditions of maize, rice, wheat and soybeans in a 

group of just 20 countries, conventionally taken as the major exporters, with each of them exporting at 

least one million tons of the covered commodities. They include the top 10 exporters in the world, with 

the United States and Argentina exporting all four crops, and Brazil, Ukraine and Russia exporting three of 

them each.  

Maize: Maize exports are dominated by just 4 countries: USA, Brazil, Argentina and the Ukraine. Together, 

they supply almost 90% of the maize being traded internationally. During this monitoring period, maize 

planting had started in late September in southern Brazil. Conditions were generally on the dry side, due 

to the onset of La Niña conditions, which may further constrain production in southern Brazil and 

Argentina. In the USA, the largest exporter, conditions were generally favorable. The maize crops 

benefitted from favorable conditions in the spring and early summer. Good rainfall until July provided 

enough of a buffer to compensate for the drier conditions that followed, especially in September. The 

drier-than-usual conditions actually helped harvest activities. A powerful storm, called Derecho, had hit 

Iowa on August 10, 2020. It flattened about half of Iowa's maize fields and 10% of the maize in that state 

could not get harvested. However, this is just a minor dent in the total US maize production and close-to-

record yields are expected. Maize in the Ukraine, on the other hand, suffered from severe drought 

conditions, causing considerable yield losses. In Africa, most of the maize is consumed locally. Sufficient 

rains created generally favorable conditions, in the Horn of Africa, as well as in West Africa.  In China, 

summer rains were above normal, causing a generally favorable environment for maize production. 
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However, several typhoons and tropical depressions created excessive rainfall and flooding in some areas, 

especially in the Heilongjiang province, causing yield losses.  

Rice: Four out of the 5 top rice exporting countries are located in South and Southeast Asia: India supplies 

about 1/3 of the rice that is internationally traded, followed by Thailand with 1/5. The USA, number 3, 

supplies less than 10%. Vietnam contributes about 7% and Pakistan close to 6%.  

Southeast Asia, with a combined market share of slightly more than 25%, was suffering from a prolonged 

drought until the onset of the monsoon rains. This caused some delays in planting. The Mekong delta 

region had not fully recovered from the low water levels of the Mekong River and production during this 

monsoon season remained below average. In addition, Central Vietnam was hit by several typhoons right 

after rice harvest. In Thailand, overall conditions returned to close to normal and an average production 

was estimated. In India, as well as in Pakistan, conditions for rice production were favorable and above-

average production is expected. 

Wheat: Wheat production in the southern hemisphere experienced generally favorable conditions. 

Australia had recovered from a severe drought and the wheat fields in Queensland and southern 

Australia received sufficient rainfall. Similarly, conditions were favorable in the Cape province of South 

Africa and in southern Brazil. However, wheat in the Pampas in Argentina suffered from a rainfall deficit. 

Winter wheat in the northern hemisphere was generally harvested by July and was reported on in the 

August CropWatch bulletin. Conditions for spring wheat in the northern states of the USA and in Canada 

were favorable. Spring wheat in Russia generally benefitted from above-average precipitation in the 

Volga, Southern Caucasus and Siberian production regions. Similarly, conditions were quite favorable in 

Kazakhstan. Hence, favorable spring wheat production will more than compensate for the winter wheat 

yield losses caused by droughts in France, Germany, Romania and the Ukraine. Wheat supply is likely to 

surpass last year's level.  

Soybean: Similar to maize, the soybean market is dominated by few countries: Brazil, the USA and 

Argentina account for more than 80% of total production. Brazil's share is more than half of the soybean 

traded on the international market, followed by the USA (30%), Argentina (5%), Paraguay (4%) and 

Canada (3%). Soybean planting for the coming growing season was off to a slow start in Brazil, due to 

prolonged winter drought conditions. Southern Brazil, Argentina and Paraguay may continue to be 

negatively impacted by La Niña in the coming months, which tends to cause drought conditions in that 

region. Soybean production in the USA and Canada benefitted from generally favorable conditions 

persisting throughout the entire production cycle from sowing to harvest. In China, the province of 

Heilongjiang, the most important soybean production province of the country, was negatively impacted 

by excessive rainfall and flood events caused by typhoons. 

3. Weather anomalies and biomass production potential changes 

3.1 Rainfall  

Rainfall anomalies depict the average departure of rainfall from the 15YA. They do not show short term 

water deficits. Nevertheless, they indicate where rainfall was generally favorable or not for crop 

production. Fig 3.1 shows that the Western USA was impacted by severe drought conditions, which led to 

massive forest fires in California, Oregon and Colorado. This was the dry season for the Maghreb and the 

Levant. Nevertheless, drier-than-normal conditions persisted in these regions. The Caucasus and Western 

Volga region of Russia also received below-average rainfall. Positive departures were observed for 

eastern Siberia, most of China and the wheat production regions in South-East Australia. 
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Figure 3.1 National and subnational rainfall anomaly (as indicated by the RAIN indicator) of July to October 2020 total 
relative to the 2005-2019 average (15YA), in percent 

 

3.2 Temperatures 

Warmer-than-average temperatures were observed for most of Brazil and the Western USA. Eastern 

Europe, including the Ukraine also experienced above-average temperatures, which deviated by more 

than 1.5ºC from the 15YA. Large negative departures were observed for the Middle Asia and Tianshan 

mountain region. 

 

Figure 3.2 National and subnational temperature anomaly (as indicated by the TEMP indicator) of July to October 2020 
average relative to the 2005-2019 average (15YA), in °C 

3.3 Solar radiation 

Most of the Americas experienced average or above-average solar radiation. Only the South-East of the 

USA, which also received above-average rainfall due to several hurricanes, experienced below-average 

solar radiation. Northern Europe and northwestern Russia and most of Asia from Iran to Japan 

experienced below-average solar radiation. The only exception was the Gangetic Plain and Central India, 

which received above-average solar radiation, i.e., a positive departure by more than 3% from the 15YA. 

Turkey and the northern Caucasus region, which had suffered from below-average rainfall, also 

experienced more sunshine than usual.  
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Figure 3.3 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of July to October 2020 
total relative to the 2005-2019 average (15YA), in percent 

3.4 Biomass production 

Biomass production estimates are the product of rainfall, temperature, and solar radiation. They 

integrate the three indicators discussed above. Positive departures by more than 5% were calculated for 

the wheat production regions in Brazil, as well as for the northern Pampas and Chaco region in Argentina. 

The corn belt in the USA and the North-East also had positive departures. The other key food production 

regions that experienced large positive departures were the north-west and central part of India and 

Victoria in Australia. Key production regions that were negatively impacted were California, the Levant 

and Korea.  

 

Figure 3.4 National and subnational biomass production potential anomaly (as indicated by the BIOMSS indicator) of 
July to October 2020 total relative to the 2005-2019 average (15YA), in percent 
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Table 3.1 July- October 2020 agro-climatic and Agronomic indicators by country, current value and departure from 
average. 

 
/ƻŘŜ 

 

 !ƎǊƻ-ŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ !ƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ 

/ƻǳƴǘǊȅ 5ŜǇŀǊǘǳǊŜ ŦǊƻƳ мр¸! όнллр-нлмфύ 
5ŜǇŀǊǘǳǊŜ ŦǊƻƳ 
р¸! όнлмр-нлмфύ 

/ǳǊǊŜƴǘ 

  w!Lb ό҈ύ ¢9atόϲ/ύ t!wό҈ύ .Lha{{ ό҈ύ /![C ό҈ύ ±/LȄ 

AFG Afghanistan 29 -1.2 -3 17 46 0.64 

AGO Angola -8 0.0 -2 7 16 0.85 

ARG Argentina -20 0.1 2 0 -12 0.62 

AUS Australia 12 0.2 -5 -1 4 0.86 

BGD Bangladesh 8 0.5 -3 -2 -1 0.91 

BLR Belarus -7 1.0 -3 -3 0 0.97 

BRA Brazil -21 0.7 2 -7 2 0.87 

KHM Cambodia -2 0.2 1 1 1 0.93 

CAN Canada -4 -0.6 -1 -1 1 0.96 

CHN China 10 -0.4 -10 -9 1 0.95 

EGY Egypt -62 0.8 -2 -19 7 0.79 

ETH Ethiopia 6 -0.5 -7 -9 1 0.97 

FRA France 6 0.4 -2 1 0 0.89 

DEU Germany -1 0.4 -4 -3 0 0.95 

HUN Hungary 39 0.3 -2 0 0 0.95 

IND India 5 0.3 0 1 3 0.97 

IDN Indonesia 10 0.1 -2 -1 0 0.96 

IRN Iran -13 -0.6 -4 18 26 0.84 

ITA Italy 15 0.0 -1 -2 0 0.86 

KAZ Kazakhstan 23 -0.7 -4 1 -7 0.72 

KEN Kenya 21 -0.2 0 0 11 0.88 

MEX Mexico 55 -1.6 -7 4 0 0.84 

MNG Mongolia -6 0.3 1 -5 -6 0.84 

MAR Morocco 67 -1.2 -8 -14 2 0.94 

MOZ Mozambique -39 0.4 -1 -3 6 0.52 

MMR Myanmar 15 -0.4 -7 -4 -3 0.74 

NGA Nigeria -4 0.6 -3 -2 -1 0.92 

PAK Pakistan -27 0.0 -1 -5 1 0.94 

PHL Philippines -2 -0.3 -3 -1 12 0.96 

POL Poland -2 0.4 3 3 0 0.97 

ROU Romania 13 0.5 -3 -5 0 0.99 

RUS Russia 16 0.7 -1 -2 -2 0.86 

ZAF South Africa 0 0.3 -2 -3 -1 0.86 

LKA Sri_Lanka -20 -0.6 -1 -4 2 0.72 

THA Thailand -23 0.2 -3 -3 0 0.95 

TUR Turkey 12 0.1 -2 -1 0 0.97 

UKR Ukraine -54 1.1 2 -6 3 0.78 

GBR United Kingdom -3 1.1 2 2 -1 0.88 

USA United States 12 -0.4 -12 -13 0 0.95 

UZB Uzbekistan -6 -0.1 0 -3 -1 0.87 

VNM Vietnam 4 -1.5 -5 27 19 0.96 

ZMB Zambia 13 0.2 -1 0 0 0.94 
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3.2 Country analysis  

This section presents CropWatch analyses for each of 42 key countries (China is addressed in Chapter 4). 

The maps refer to crop growing areas only and include several graphs: (a) Phenology of major crops; (b) 

Crop condition development based on NDVI over crop areas at national scale, comparing the July - 

October 2019 period to the previous season and the five-year average (5YA) and maximum; (c) Maximum 

VCI (over arable land) for July - October 2019 by pixel; (d) Spatial NDVI patterns up to July - October 2019 

according to local cropping patterns and compared to the 5YA; and (e) NDVI profiles associated with the 

spatial pattern under (d). Next, separate graphs (labeled as figures (f), (g), and subsequent letters) are 

included to illustrate crop condition development graphs based on NDVI average over crop areas for 

different regions within the country, again comparing the July - October 2019 period to the previous 

season and the five-year average (5YA) and maximum.  

Refer to Annexes A for additional information about indicator values by country. Country agricultural 

profiles are posted on www.cropwatch.com.cn. 

Figures 3.5 - 3.45 are Crop condition for individual countries ([AFG] Afghanistan - [ZMB] Zambia) including 

sub-national regions during July ς October 2020.  
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KGZ KHM LKA MAR MEX MMR MNG MOZ NGA PAK PHL 

POL ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG] Afghanistan  
Wheat, maize, and rice are the main cereals that are grown in Afghanistan. The sowing of spring wheat 
starts in March and April and harvest is in August and September. Maize sowing starts in May and harvest is 
in August. Likewise, rice sowing starts in May/June and harvest is in October/November. 

During this reporting period, the total precipitation in Afghanistan was lower than the 15Y maximum and 
2019-2020's rainfall but it still was 29% above the 15YA. However, there was some unseasonal rainfall in 
mid July (12 mm) and in late August (15mm). Temperature trended slightly below the 15YA. Biomass was 
estimated to be 17% higher than the 15YA. 

Based on the NDVI crop condition development graph, crop conditions were above average and almost 
equal to the 5-year maximum in all major regions. The cropped arable land was mainly located in Badghis, 
Faryab, Jawzjan, Sari Pul, Balkh, Samangan, Kunduz, Takhar, Badakhshan, Baghalan and Nuristan. The 
cropped arable land fraction (CALF) increased by 46% over the 5YA. According to the maximum vegetation 
condition index (VCIx) map, the vegetation in the south was better than in the north. As to the spatial 
distribution of NDVI profiles, crop conditions in most of the area (62%) were above average or close to 
average from July to October. The most favorable crop conditions, 11.9% of the area, were identified mainly 
in the north of Afghanistan (Kunduz and Samangan provinces) and South-East (Khost, Paktya, Kunar 
provinces). About 37.9% the crop conditions were below average, mainly in the northern part of Jawzjan. 

Overall, the conditions for wheat and maize were favorable in the study area. 

Regional analysis 

CropWatch subdivides Afghanistan into four zones based on cropping systems, climatic zones, and 
topography. They are described below as Dry region, Central region with sparse vegetation, Mixed dry 
farming and irrigated cultivation region, and Mixed dry farming and grazing region. 

The RAIN in the Central region with sparse vegetation was 28 mm (+14%). The TEMP was 14.3°C (-0.6°C), 
and RADPAR was 1410 MJ/m2 (+3%). According to the NDVI-based crop condition development graph, the 
NDVI was higher than the average level and almost equal to the 5-year maximum. Potential biomass 
increased by 12%, CALF had increased substantially (+72%) and VCIx was 0.91. Crop production is expected 
to be favorable. 

The Dry region recorded 27 mm of RAIN (+19%). TEMP was 20.8°C (-0.7°C) and RADPAR was 1449 MJ/m2 (-
3%). CALF was 122% higher than the 5YA. VCIx was 0.57 and the potential biomass increased by 23%. 
According to the crop condition development graph, the NDVI was higher than the maximum level recorded 
over the past 5 years. 

In the Mixed dry farming and irrigated cultivation region, the following indicator values were observed: 
RAIN 91 mm (+41%); TEMP 16.4°C (-1.3°C); RADPAR 1369 MJ/m2 (-4%). Potential biomass was 262 gDM/m2 
(+27%) and CALF was 27% above the average. According to the NDVI-based crop condition development 
graph, NDVI was higher than the average level, but lower than the 5-year maximum. In this reason VCIx 
reached 0.84. Crop production is expected to be favorable. 

The Mixed dry farming and grazing region recorded 0.54 mm of RAIN (-94%), TEMP was lower than average 
at 18.8°C (1.6°C), and RADPAR was 1440 MJ/m2 (-3%). According to the NDVI-based development graph, 
crop conditions were better than the five-year average but lower than the 5-year maximum. CALF in this 
region increased by 159% and VCIx reached 0.62. 
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Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ crop condition, July - October 2020 

 
(a). Phenology of major crops 

  

 

 

(b) Crop condition development graph based on NDVI                                                              (c)  Maximum VCI 

 
(d) Spatial NDVI patterns compared to 5YA                                                                                    (e) NDVI profiles 

 
(f) Rainfall profiles                                                                                                                              (g) Temperature profiles 

 
(h) Crop condition development graph based on NDVI (central_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (right)) 
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(i) Crop condition development graph based on NDVI (Mixed_Dry_Irrigated Region (left) and Dry (right)) 

 

Table 3.2 AfghanistanΩǎ ŀƎǊƻŎƭƛƳŀǘƛŎ indicators by sub-ƴŀǘƛƻƴŀƭ ǊŜƎƛƻƴǎΣ ŎǳǊǊŜƴǘ ǎŜŀǎƻƴΩǎ ǾŀƭǳŜǎ ŀƴŘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ 
15YA, July - October 2020 

Region 

RAIN TEMP RADPAR BIOMSS 

Current 
(mm) 

Departure 
(%) 

Current 
(°C) 

Departure 
(°C) 

Current 
(MJ/m

2
) 

Departure  
(%) 

Current 

(gDM/m
2
) 

Departure 
(%) 

Central region 29 14 14.4 -0.6 1411 -4 221 12 

Dry region 27 19 20.8 -0.7 1449 -3 171 13 

Dry and 
irrigated 

cultivation 
region 

91 41 16.4 -1.3 1369 -4 262 27 

Dry and grazing 
region 

1 -94 18.8 -1.6 1440 -3 77 0 

 

Table 3.3 AfghanistanΩǎ ŀƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-ƴŀǘƛƻƴŀƭ ǊŜƎƛƻƴǎΣ ŎǳǊǊŜƴǘ ǎŜŀǎƻƴΩǎ ǾŀƭǳŜǎ ŀƴŘ ŘŜǇŀǊǘǳǊŜ ŦǊƻƳ р¸!Σ 
July - October 2020 

Region 

Cropped arable land fraction Cropping intensity Maximum VCI 

Current (%) Departure  (%) Current (%) Departure (%) Current 

Central region 10 72 108 4 0.91 

Dry region 6 122 110 -2 0.57 

Dry and irrigated 
cultivation region 

13 27 107 0 0.66 

Dry and grazing 
region 

1 159 101 -2 0.62 

 

  






















































































































































































































































































































































































