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Few industries –  
if any – feel the  
direct impacts of  
climate change more 
than agriculture.  
As weather patterns 
become more extreme, 
so do the risks. 

Coutry Crop Growing Season 15 year 10 year 5 year

USA Corn April-November -3% t -6% -3%

Pages: 6-9 Soybeans April-November -5% t -7% -4%

Wheat March-July 3% 3% 1%

Canada Wheat May-October -3% -2% -2%

Pages: 10-11 Barley May-October 2% 1% 3%

Rapeseed May-October -2% -4% 0%

Brazil Corn October-March (Safra) -4% -1% 0%

Pages: 12-15 Corn February-June(Safrina) 3% 3% s 5%

Soybeans October-March (Safra) -3% -2% -5%

Wheat May-September t -6% 1% -1%

Australia Wheat May-December t -25% t -15% -2%

Pages: 16-17 Barley May-December t -9% -3% 2%

Rapeseed May-December t -8% -3% 4%

Argentina Corn October - May s 6% s 5% s 11%

Pages: 18 Soybeans November - June s 14% s 11% s 14%

Wheat June - December t -11% t -7% t -8%

Barley June - December t -12% t -9% t -6%

Europe Rapeseed September - July -4% -5% 2%

Pages: 19-22 Barley "April - September (Spring) 
September - July (Winter)"

2% 2% s 6%

Wheat "April - October (Spring) 
October - July (Winter)"

2% 2% 4%

Corn May - December -3% -4% t -8%

Ukraine Wheat September - July -1% -3% 3%

Pages: 23-24 Corn May - December 1% 1% -2%

Russia Wheat May - October (Spring) -1% t -6% t -6%

Pages: 25-27 Wheat September - July (Winter) -3% t -10% -4%

Corn May - October  s 5% 2% s 7%

China Corn April - October  1% 1% 1%

Pages: 28 Soybean May - November 2% 3% 1%

Wheat "March - September (Spring) 
October - June (Winter)"

0% 0% 1%

Rapeseed November - June -1% -2% 0%

India Wheat October - June 4% 4% -2%

Pages: 29 Soybeans June - October -5% 2% t -13%

Corn "March - December (Kharif) 
September - May (Rabi)"

0% 0% 3%

Rapeseed October - May -1% 2% -4%

2019 Yield % Compared to Trend

Geosys has been monitoring crops across 
the globe using industry-leading satellite 
and weather data for more than 30 years. 
Through the unbiased lens of data analytics, 
our team has evaluated the impact of climate 
change on crop production in key growing 
regions. The need for sustainable agricultural 
practices is undeniable. Through enhanced 
crop monitoring, we can support better 
management decisions in-season and  
mitigate risk in order to meet the demands  
of a growing population.  

The following chart give an overview of yield 
performance compared to the 15-year trend 
average. We cover each of these regions in 
more detail within this report, highlighting 
some of the more extreme weather patterns 
and impacts throughout the season. 

We hope to encourage discussion with our first 
annual report. Through monitoring the effects 
of climate change, we strive to help advance 
solutions for more sustainable agriculture. 

*All maps and charts within this document were sourced from the

Geosys Agriquest® tool, unless notes otherwise.
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Since the 1980s, each decade has been warmer than 
the previous one as the average global temperature 
has risen by approximately 1.1°C (1.98°F) since the pre-
industrial era . While 2016 remains the warmest year 
– due to the warming impact of a very strong El Niño
event in addition to the climate change trend – 2019 
was the second warmest year on record .

Unfortunately, this warming trend is expected to continue. 
We have record levels of heat-trapping greenhouse gases in 
the atmosphere and, according to the World Meteorological 
Organization (WMO) Secretary-General, “On the current 
path of carbon dioxide emissions, we are heading towards a 
temperature increase of 3 to 5 °C by the end of century.”

On a day-to-day basis, the impacts of climate change play 
out through extreme and “abnormal” weather. Heatwaves 
and floods that used to be a once-in-a-century occurrence 
are becoming more regular while tropical cyclones are more 
powerful and precipitation patterns are more erratic. All these 
climate impacts increase weather vulnerability – posing an 
even greater threat to crop yields. 

Extreme Weather Conditions 
While our primary focus is on major crop growing regions, it 
is important to consider some of the major global events to 
provide a broader perspective on the impact of climate. 

Tropical Storms
The overall tropical cyclone activity was nearly 14% above 
the normal in 2019 based on the number of named storms, 
marking the third consecutive year with several notable – and 
costly – tropical cyclone landfalls. We witnessed record-
breaking rainfall in Japan with typhoon Hagibis and the 
strongest tropical cyclones in the official global record with 
hurricane Dorian.

Typhoon Hagibis made landfall in Japan’s Izu peninsula on 
October 12 with strong winds and, according to the WMO, 
Hakone-machi in southwestern Kanagawa had a daily total of 
922.5 mm of rain, which is the highest daily total in Japan on 
record. Hagibis was also one of the most rapidly intensifying 
tropical cyclones on record in the region and one of the 
highest-impact storms to affect Japan in many years.
Hurricane Dorian affected the U.S. Virgin Islands and Puerto 
Rico in late August with 121 km/h winds and heavy rain – 
and then intensified to a Category 5 hurricane, with 295 km/h 
winds. Dorian made landfall in the Bahamas on September 
1, making it the strongest Atlantic Ocean hurricane landfall 
on record in addition to the longest duration on record after 
spending more than 24 hours at Category 5 intensity.

Floods, Extreme Rainfall and Extratropical Storms 
The Central USA, Northern Canada, Northern Russia and 
Southwest Asia received abnormally high precipitation. 
The 12-month rainfall averaged over the contiguous United 
States for the period July 2018 to June 2019 (962 mm) 
was the highest on record. Europe experienced generally a 
modest year for natural disasters, though some regions of 
the continent were affected by contrasting conditions from 
drought to flood. Flooding became much more significant 
during the Autumn months. Above-normal precipitation totals 
were recorded in multiple European regions, notably across 
southern Europe. A series of major flood events occurred 
in Italy, eastern Spain, southern France, and elsewhere on 
the continent from September to early December that led to 
significant economic and insured costs.

An important climatological phenomenon called the Indian 
Ocean Dipole (IOD) was a direct driver of significant weather-
related impacts across parts of Africa, Asia, and Oceania 
during 2019. These impacts ranged from flooding to record 
heat to drought to wildfires. During a positive phase of the 
IOD, increased precipitation and convective activity occurred 
in East Africa, while cooler than normal conditions affected 

This chart represents 60-month average temperature based on the global mean 2m-air temperature and the estimated chance 
since the pre-industrial period based on various datasets. Source: Copernicus C3S.

1 Represented by the averaged period 1850-1900
2 According to the World Meteorological Organization analyses of leading international dataset dating back to 1880
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parts of Southeast Asia. The strongest positive phase of the 
IOD since at least 2001 was recorded during the months 
of October and November. Unusually warm waters off the 
coast of East Africa resulted in higher evaporation from the 
Indian Ocean and led to substantial and persistent rainfall 
into December leading to major flooding in Eastern Africa 
countries. During the 2019 monsoon season, an average 
rainfall of more than 10% higher than the climatological 
average occurred in India. These rains prompted substantial 
flooding that resulted in more than 1750 deaths, the deadliest 
disaster in 2019.

Heat Waves and Drought
In Europe, the months of June and July were marked by 
exceptional heatwaves that set historical temperature 
records in several European countries, including Germany 
and France. These 2 countries recorded their national all-
time temperature record – 46°C (114°F) in France, 42.6°C 
(108.7°F) in Germany.

The positive phase of IOD at the root of floods in Ocean 
region also leads to important drought in parts of Africa, 
Asia, and Oceania. In parts of Eastern China for instance, 
a 60% reduction in rainfall from August to October led to 
severe drought conditions in the Yangtze River Basin. Severe 
drought conditions were also reported in North Korea, 
thought to be the country’s worst in decades.

The Start of 2020
The beginning of 2020 continues the trends of 2019 
regarding temperature. January 2020 average global 
temperature was the highest on record at 0.77°C warmer 
than the average. Europe had the warmest January on 
record – greater than 3°C above the 1981-2010 climate 
average – and exceptional above-average temperatures 
extended over almost all of Russia. Temperatures were also 
much above average over most of the U.S. and eastern 
Canada, Japan, parts of eastern China, Southeast Asia, 
and the state of New South Wales in Australia. Europe was 
generally drier than average, excepted for Norway and the 
region from northeastern Spain into southern France. In 
the extra-tropical Southern Hemisphere, several countries 
experienced rainfall much above average, including western 
Australia, Madagascar and Mozambique. 

The most significant natural disaster of the year is the historic 
bushfires in Australia. As previously highlighted, Australia 
was heavily affected by the anomalously strong positive 
IOD event. This resulted in the driest period of September-
December in at least 120 years and coincided with extremely 
warm temperatures, including Australia’s hottest average max 
temperature day on record: 41.9°C (107.4°F) on December 
18, 2019. The lack of precipitation, record heat, and windy 
conditions led to an exceptional 2019/2020 bushfire season. 
By January 2020, bushfires had burned at least 18.6 million 
hectares of land and the total economic cost reached the 
hundreds of millions AUD.

Map shows average temperatures for December 2019-March 2020 compared to the 30-year average.

<-10 -10/-7 -7/-5 -5/-3 -3/-2 -2/-1 -1/0 0/1 1/2 2/3 3/5 5/7 7/10 >10
°F
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United States of America
Wet Sowing Conditions 

United States of America

The year started with an exceptionally wet period from 
January to May – marking the wettest period on record 
in the contiguous U.S. since 1895. This led to multiple 
significant and damaging floods across part of the 
Plains, Midwest and Mississippi River Valley. 

The first wave of flooding occurred during March 2019. 
Numerous rivers and streams throughout the Missouri 
River basin resulted in extensive damage in the Dakotas, 
Minnesota, Nebraska, Iowa and Missouri. The second wave 
of flooding extended from May to July, impacting an even 
more expansive area of the Midwest and Southeast; notably 
within the Mississippi, Arkansas, and Ohio River basins.

With the 2019 corn season beginning under these historically 
wet conditions, many states were negatively impacted. 
Corn planting was so delayed that farmers decided to 

forgo planting some of their intended acres. The cumulative 
precipitation was above normal across the corn and soybean 
belt by about 10-50% throughout the growing season. 
Consequently, soil moisture reserves remained above normal 
the entire season. Temperatures during the July – August 
period were normal to below normal depending on the area 
within the corn and soybean belt. The corn and soybean 
crop did not experience any “high heat” stress during this 
season. Only parts of Nebraska and Kansas experienced 
more than a few days with temperatures of 34°C or higher.

We can see the impact of the planting delays in the NDVI. 
Vegetation indices show just how far behind the corn 
and soybeans crops were from the beginning, with peak 
vegetation coming on later than normal across much of  
the grain belt.

The map on the left shows cumulative precipitation and the map on the right shows soil moisture, both compared to the 10-year 
average for the period of April-October 2019.

The map shows the NDVI compared to average for the typical start of the season and the chart shows the 2019 NDVI curved 
compared to 2018 and the average – both illustrating the delayed growing season. 

The map to the left shows average temperatures and the map to the right shows the number of days above 34°C, both compared 
to the 10-year average for the period of July-August 2019.
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The top set of maps represents 2019 and the bottom 2018, with both displaying Vegetation Index for June 1, July 1 and August 1 
from left to right – clearly displaying the delay in peak vegetation. 

Filtering for corn pixels for May – October, we’re able to see the percent of vegetation map compared to the 10-year average and 
corresponding NVDI chart for 2019 compared to the previous three years. 

For most of the corn belt, average vegetation index values 
from July 15 to September 30 were equivalent to, or even 
higher than last year as a result of the later start. What wasn’t 
so obvious was corn’s ability to catch-up during the season, 
resulting in better than expected yields. U.S. corn NDVI 
started late but had similar NDVI peaks to 2016, which was 

a record year for production. These data points attest to 
the performance of the crops during the second half of the 
cycle and, from October, pointed to a better than expected 
production. The performance of soybeans yields was like 
corn with high NDVI values in August and September 
resulting in better production.

The season ended with harvest delays following wet 
conditions across the Dakotas and Minnesota. Early snow 
and freezing temperatures also arrived ahead of normal for 
those same areas, preventing harvest and leaving up to 5% 

of U.S. corn production still in the field until spring 2020. 
NDVI showed soybeans 5% below trend, corn 3% below 
trend and wheat at 6% below trend. 

United States of AmericaUnited States of America
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Canada
Extreme Temperatures 

The Canadian prairies span the Alberta, Saskatchewan 
and Manitoba providences – an area that makes little 
use of irrigation, thus putting crops at the mercy of 
local weather conditions. The season got off to a 
late start with below normal temperatures and snow 

cover delays. Cooler surface temperatures in May 
also led to delayed germination and emergence of the 
crops. These setbacks contributed to a reduced yield 
potential in 2019. 

Much like the U.S., early snow cover and cold temperatures 
caused grain harvest delays – resulting in quality issues – 
and a higher percentage of abandonment. These factors 
also played a role in reduced yield numbers during the 2019 

growing season. By the end of the season, NDVI showed 
wheat was 3% below trend, barley 2% above trend and 
rapeseed 2% below trend. 

Much like the U.S., early snow cover and cold temperatures 
caused grain harvest delays – resulting in quality issues – 
and a higher percentage of abandonment. These factors 
also played a role in reduced yield numbers during the 2019 

growing season. By the end of the season, NDVI showed 
wheat was 3% below trend, barley 2% above trend and 
rapeseed 2% below trend. 

Traditionally, spring cereal yields are mainly determined 
between June 1 and August 31. The slow start to the season 
pushed development of spring cereals back so grain filling 
occurred towards the later end of this traditional period. 
During the heading stages, rainfall was below normal for 
most of the region. The lack of rain in some areas was 
compounded by very high summer temperatures. Any day 
with temperatures above 30°C (86°F) is generally considered 

detrimental to the yield potential. In southern Alberta and 
parts of Saskatchewan, temperatures were above this 
threshold at least 20% of the time. These conditions led to 
accelerated declines in photosynthesis and disrupted the 
accumulation of reserves in the grains. This phenomenon, 
known as scalding, reduced the weight of the grains and 
lowered yields. 

From left to right, these maps display average temperature for May, snow depth for April-May and surface temperatures for May, 
all compared to the 10-year average. 

These charts show NDVI curves for the spring and summer crops in Manitoba, Saskatchewan and Alberts. 

The chart shows early snowfall across the prairies that delayed harvest. 

In order from left to right, these maps show the cumulative precipitation, number of hot days above 30°C and vegetation for  
June-August, all compared to the 10-year average. 

Canada
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Brazil
Hot and Dry 

The 2019 season was characterized by hot and 
dry growing conditions for Safra (first crop) and 
improved conditions for Safrinha (second crop). In 
Mato Grosso – which accounts for more than 30% 
of national production – rainfall in the early planting 

and development stages for soybeans was adequate 
and max temperatures were consistently at or above 
36°C (96.8°F). But things started to shift as the season 
progressed.

Normal to above average cumulative precipitation helped 
provide an early boost for soybeans planted at a record 
pace. The situation changed from December 1 to February 
28 with cumulative rainfall 20-30% below normal. Soybean 
harvesting finished in early February at a rapid pace, allowing 

the Safrinha corn crop to be sown in record time. Weather 
conditions remained favourable for corn cultivation until 
harvesting and as a result, yield was 2% above the trend line 
average.

The map on the left shows cumulative precipitation from October-March while the map to the right shows the number of hot days 
above 36°C for the full year compared to the 10-year average. 

The chart to the left shows cumulative precipitation and the chart to the right shows the soybean NDVI curve for State of Mato 
Grosso from October 2018 – March 2019. 

The chart to the left shows monthly precipitation and the chart to the right shows the Safrinha corn NDVI curve, both for State of 
Mato Grosso from February to June 2019. 

Brazil
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The case of Brazilian wheat is a perfect illustration of the 
risk to arable crops from climatic hazards. Wheat is grown 
in southern Brazil, mainly in the states of Paraná and Rio 
Grande do Sul. During the 2019 season, a long dry period 
began in early June and continued through the end of the 
wheat season with cumulative rainfall 80% below normal in 

Paraná. Additionally, cold episodes during heading reduced 
grain fertility and therefore yield potential. At this development 
stage, temperatures below 4°C (39.2°F) are detrimental 
to the plants. This threshold was breached several times 
between June and August and 2019 yields were negatively 
impacted at 6% below trend line average.

The chart to the left shows cumulative precipitation and the chart to the right shows soybean NDVI curves, both for State of 
Paraná from October 2018 to March 2019. The map shows the number of cold days below 4°C for State of Parana and Rio Grande do Sul from July – August. The top chart 

shows minimum temperatures and bottom shows cumulative precipitation for June – September compared to 2017, which had 
similar weather patterns. 

Weather was less favourable in the southern states of Brazil, 
particularly in Paraná (the second largest soybean-producing 
state, the leading Safra corn-producing state and the second 
largest Safrinha corn-producing state). Unlike Mato Grosso, 

Paraná soybean yields were negatively impacted by dryness 
and hot temperatures. From December 1 to February 
28, cumulative rainfall was 40% below normal and max 
temperatures reached 38°C (100°F). 

BrazilBrazil
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Australia
Drought and Fires 

September to December marked Australia’s driest in 120 
years. In eastern Australia, bushfire season began much 
earlier than usual and became one of the most significant in 
terms of spatial area burned. On December 18, the country 
recorded its hottest national average temperature on record 
with 41.9°C (107.4°F). These exceptionally dry conditions 
can be explained in part by the intense positive phase of the 
Indian Ocean Dipole, whose effects include a typical severe 
reduction in precipitation across Australia.

Except for Victoria, all states experienced periods of below 
normal precipitation. New South Wales had the worst 
season, with cumulative rainfall from May 1 to November 30 
at 50-80% below normal. Western Australia had some early 
season rain but that eventually gave way to drought. NDVI 
values reveal a lack of vegetation as a result of persistent 

dryness with the curve emerging late, reaching low peak 
vegetation and entering early senescence. South Australia 
had a much better start to the season with above average 
rainfall in May and June, but it also gave way to drought 
like conditions. South Australia also suffered cold spells at 
the end of August and early September and portions of the 
main production area had localized impact on cereals at the 
heading stage. Finally, Victoria, was the only bright spot this 
season with close to average rainfall and a healthy NDVI.

Dryness across the whole country accelerated crop losses 
and the effects of cutting cereals for hay as animal feed. 
Wheat suffered the greatest negative impact while barley and 
rapeseed managed to avoid similar losses. The 2019 season 
ended below the yield trend average for all three crops with 
wheat down 25%, barley down 9%, and rapeseed down 8%.

Map showing cumulative precipitation for New South Wales, May – November compared to the 10-year average. Upper 
chart shows NDVI curves and lover chart cumulative P-ETP for May-December.  

Map showing cumulative precipitation for Western Australia, May – November compared to the 10-year average. Upper chart 
shows NDVI curves and lover chart cumulative P-ETP for May-December.  

Australia
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Europe
Heat, Flooding & Droughts 

With above-normal precipitation totals recorded in 
multiple regions, flooding became substantial during 
the fall. The first major flooding event in mid-September 
was caused by a cut-off area of low pressure that was 
located over the Iberian Peninsula. The most significant 
event in Italy occurred in mid-November because 
of several low-pressure systems that originated in 
the western Mediterranean. In Southern France, two 
notable “Mediterranean episodes”, a phenomenon 
that brings intense storm systems mostly during 
the autumn months, occurred November 22-23 and 
December 1-2, leading to significant floods. This was 
a sharp contract to the dry conditions experienced 
July – September. Specifically, France had a total of 34 
consecutive days (August 19–September 21) without 
rain, its second longest dry spell on record. However, 
the drought situation was milder than it was in 2018, due 
to increased precipitation at the end of year.

The 2018/2019 season in Europe started with the sowing 
of rapeseed during the summer of 2018. July through 
September 2018 were characterized by a dry trend in 
the top 3 rapeseed producing countries in Europe. These 
conditions strongly penalized the sowing and emergence of 
crops. Largely for this, the areas harvested in Europe in 2019 
were 17% lower than the 15-year trend – but unattractive 
prices also played a role in this situation. Crops that suffered 
greatly at the start of its cycle never fully recovered during 
the season. Finally, the dry trend in April during flowering 
contributed to the weakening of the production potential. 
Yields were disappointing in Germany (-5% compared to 
the yield trend), France (-6%) and Poland (-5%). Across the 
European Union, the average yield was 4% below the yield 
trend, and 8% below the 5-year average. 

Map shows cumulative precipitation compared to the 10-year average from March to April.

Argentina
Good Precipitation 

The season started well, with sowing on wet soils 
due to high levels of precipitation from November to 
January. The rains continued during the first half of 
January, with cumulative precipitation 50% to 100% 
above normal in the Nucleo zone between December 

1 and January 31. The rest of the season was able to 
benefit from the soil moisture levels inherited from the 
rainy episode and led to good yields. Corn yields were 
6% above the trend line average while soybean yields 
were 14% above.

The map shows Vegetation Index for Nucleo Sones from November – June compared to the 10-year average. The upper chart 
shows the monthly precipitation and the lower shows NDVI curves for November – May. 
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The map shows cumulative precipitation compared to 10-year average from April-June. 

Spring conditions were favorable for the development of 
winter barley – particularly in the two leading producing 
countries of France and Germany. Total barley yields in these 
countries were more than 10% above trend, while we saw 
disappointing performance in Spain due to hot and dry spells 
during yield development.

For wheat, the mild winter limited the problems of winter 
frost and was favorable for the good resumption of crop 
growth in February-March. Spring precipitation was generous 
in the South-East of Europe, and rather close to normal in 

the West. In France, yields were 7% higher than the yield 
trend for winter wheat. The equally positive results of wheat 
in Romania and the United Kingdom enabled European 
production of soft wheat to hit 2% above the trend. Durum 
production on the continent ended 6% below the 15 years 
trend, penalized by the drought in the south, leading to 
the poor performances of durum wheat in Spain (-22% 
compared to the trend), Greece (-9%) and Italy (-3%). While 
France’s durum wheat yields were 5% above the yield trend, 
it was not enough to reverse the negative trend across 
Europe.

The map shows vegetative index compared to 10-year average for May-June, while the chart provides NDVI curves for the yellow-
highlighted section of France for March-July. 

The corn season was marked by a strong difference between 
the west and the east. Satisfactory soil moisture around the 
Balkans allowed good yields in Hungary (+ 9% compared 
to the 15-year trend), Romania (+ 13%) and Serbia (+ 12%). 
However, the dry and summer heat in the center and west 
of the continent strongly penalized the pollination of corn, as 
seen in the significant drop in NDVI during this period. Yields 

were therefore very disappointing in France (-5% compared 
to the trend), Germany (-12%) and Poland (-13%). The very 
wet end to the season, which made harvesting particularly 
difficult in France, was another factor in the deterioration of 
the situation. European production finished close to 65MT, 
5% below the 15-year yield trend. European yields were 
almost 3% below trend.

EuropeEurope
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The map shows vegetation index compared to the 10-year average for July, the chart shows the NDVI curves in yellow highlighted 
region of France for June-September. 

Ukraine
High Humidity 

The mild weather at the start of the winter wheat cycle 
helped limit the frost damage. Combined with high 
sown areas, the area harvested in 2019 reached 7.05 
million hectares, 4% higher than the 15-year trend. 
The humid conditions at the very beginning of spring 
enabled optimal crop development. The season was 
also characterized by near-average solar radiation 
during the start of heading in the spring, avoiding 
problems with grain fertilization. The grain filling in late 
spring was then carried out under optimal temperature 

conditions. The positive effect on the production 
potential of good crop vigor due to the rains continued 
with the rainy episodes of May and June. But the 
high humidity increased disease and weed pressure, 
affecting the crops enough to limit the yield potential 
previously formed in the season. Yields finished close 
to the yield trend, the second highest on record. Yet, 
combined with high harvested areas, 2019 total wheat 
production was still 3% higher than the trend 15 years.

The map the left shows cumulative precipitation and the map to the right shows the vegetative index, both compared to the 10-
year average for May. 

The map to the left shows cumulative precipitation and the map to the right shows average temperatures, both compared to the 
10-year average for June- August. 

Europe
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Delays in planting corn were observed in part of the country 
due to heavy rains in late spring. These difficulties may 
have had a negative impact on the areas sown and then 
harvested, which was almost 7% lower than the 15-year 
trend. Subsequently, the crops benefited from the soil 
moisture for vegetative growth and part of the flowering. 

The dry summer in the center of the country, however, put 
increasing pressure on the crops, disrupting the grain filling 
phases. Corn yields finished 1% above the yield trend, which 
remains satisfactory, but 8% below the record results of the 
previous year. Ukrainian production reached 35.5 MT, which 
is in line with the production trend of the past 15 years.

Delays in planting corn were observed in part of the country 
due to heavy rains in late spring. These difficulties may 
have had a negative impact on the areas sown and then 
harvested, which was almost 7% lower than the 15-year 
trend. Subsequently, the crops benefited from the soil 
moisture for vegetative growth and part of the flowering. 

The dry summer in the center of the country, however, put 
increasing pressure on the crops, disrupting the grain filling 
phases. Corn yields finished 1% above the yield trend, which 
remains satisfactory, but 8% below the record results of the 
previous year. Ukrainian production reached 35.5 MT, which 
is in line with the production trend of the past 15 years.

The map to the left shows cumulative precipitation compared to the 10-year average for July and the map to the right shows the 
same information for August. 

Russia
Dry and Hot 

The first part of the winter wheat season was in good 
weather and the NDVI values showed good crop health. 
However, dry weather and hot spells from May onwards 
significantly lowered the yield potential of crops. In June, 
for example, the southern winter wheat zone faced 
up to 18 days of maximum temperatures above 30°C 
(86°F). The lack of water and the scalding phenomena 
resulted in an average yield 3% lower than the yield 
trend, although it was noted that the performances were 
slightly better than in the previous year.

In the spring wheat zone, the difficulties started in the west 
from the end of spring. A marked dry trend affected the 
earing of crops and led to a significant drop in wheat vigor. 
Harvests in the Volga region were disrupted by heavy rains 
in the summer. At the same time, the east faced drought 
conditions, particularly during the months of July and August. 
These conditions led to disappointing yields for spring wheat, 
1% below the yield trend.

The map to the left shows cumulative precipitation and the 
map to the right shows average temperature, both compared 
to the 10-year average for June. 

The map shows the number of 
days above 30°C (86°F) in June.

Ukraine
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The map shows cumulative precipitation compared to the 10-year average for May-June and the NDVI curves to the right 
represented the yellow highlighted area for April-September. 

The map shows cumulative precipitation compared to the 10-year average for July-August and the NDVI curves to the right 
represented the yellow highlighted area for May-September. 

Although there was low humidity in the first phase of the 
corn cycle, the rather low water requirements of corn during 
vegetative development helped avoid serious problems. 
The return of rain at the end of June and throughout July 
were extremely beneficial for the crops during flowering and 

the beginning of grain filling. The end of the cycle was less 
favorable with dry weather, however the cool trend at the end 
of the summer significantly limited the impact of the drought. 
In the end, corn yields reached a record level, almost 5% 
above the yield trend.

The map shows cumulative precipitation compared to the 10-year average for July-August and the NDVI curves represent the 
yellow highlighted area for July -September. 

RussiaRussia

2019 Climate & Crop Report 2019 Climate & Crop Report 2726



China
Isolated Dry Conditions 

The country was mostly average to below average 
for key factors such as cumulative precipitation, 
temperature and vegetation for the growing season. 
The northern corn and soybean regions of Jilin 
and Heilongjiang had timely precipitation, average 
temperatures and above average vegetation index. 
Those conditions resulted in corn and soybeans yields 

above trend. The central and southern wheat and 
rapeseed growing areas of Henan and Hubei suffered 
dry conditions all season long. These areas were 
30-40% below the 10-year average for precipitation. 
Temperatures were around average during the cycle, but 
vegetation saw some negative side effects from lack of 
precipitation. 

From Left to right, maps show cumulative precipitation, average temperatures and vegetative index all compared to the  
10-year average for May-November. 

India
Wettest in Last 30 Years 

During the 2019 monsoon season, an average rainfall of 
more than 10% higher than the climatological average 
occurred in India. This event played a significant role 
to correct the previous two seasons of dryness and 
dangerously low reservoir levels in key growing areas. 
Some crops, like wheat, experienced near record 

production while other crops, like soybeans, were 
negatively impacted due to the wet conditions. The 
beginning of the season was dry, and the monsoon didn’t 
come in late May/early June as it normally does. When 
the season finally started in July, it quickly became one 
of the wettest in the last 30 years. 

The map shows cumulative precipitation compared to the 10-year average for May-November. The chart shows cumulative 
precipitation for the past 5 year for May-December. 
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