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5YA Five-year average, the average for the four-month period for April from 2014 to 
2018 to July next year; one of the standard reference periods. 

15YA Fifteen-year average, the average for the four-month period from April from 2004 
to 2018 to July next year; one of the standard reference periods and typically 
referred to as άaverageέ. 

AEZ Agro-Ecological Zone 
BIOMSS CropWatch agroclimatic indicator for biomass production potential 
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SOI Southern Oscillation Index 
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Bulletin overview and reporting period  

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

and July 2019, a period referred to in this bulletin as the AMJJ (April, May, June and July) period 

ƻǊ Ƨǳǎǘ ǘƘŜ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ The bulletin is the 114th such publication issued by the CropWatch 

group at the Institute of Remote Sensing and Digital Earth (RADI) at the Chinese Academy of 

Sciences, Beijing. 

CropWatch analyses and indicators 

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

remote sensing indicators, following a hierarchical approach.  

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

soybean; and detailed assessments for Chinese regions, 41 major agricultural countries, and 212 

Agro-Ecological Zones (AEZs). 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, and RADPAR, 

which describe weather factors; and (ii) agronomic indicatorsτBIOMSS, VHIn, CALF, and VCIx, 

describing crop condition and development. 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. (ii) 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.  

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

soybean; and detailed assessments for Chinese regions, 41 major agricultural countries, and 201 

Agro-Ecological Zones (AEZs). 

This bulletin is organized as follows: 

Chapter Spatial coverage Key indicators 

Chapter 1 World, using Monitoring 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 41 key countries (main producers and exporters) 

and 212 AEZs 

As above plus NDVI and GVG survey 

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

information on pests and diseases; and 

food import/export outlook 

Chapter 5 Production outlook, a focus on the perspectives in 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/  
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Executive summary  

Introduction 

The current CropWatch bulletin is based mainly on remotely sensed data for both climatic and crop 

condition data. It focuses on crops that were either growing or harvested between April and July 2019. 

The bulletin 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, 

ƳŀƪŜ ǳǇ ŀǘ ƭŜŀǎǘ ул҈ ƻŦ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŜȄǇƻǊǘǎ όǘƘŜ άǘƻǇ 41έύ ǿƘƛƭŜ ŎƘŀǇǘŜǊ п ȊƻƻƳǎ ƛƴǘƻ /ƘƛƴŀΦ 

Detailed data and narratives about national crops and environmental conditions are exposed in both 

chapters. Special attention is paid to the major producers of maize, rice, wheat, and soybean. The bulletin 

then presents a global production estimate for crops to be harvested throughout 2019 (Chapter 5.1), 

revised from our first estimate published in May; 90% of the current estimates are based on modeled 

data and 10% are based on statistical projections. Subsequent sections of Chapter 5 describe the global 

disasters that occurred from April to July 2019. 

This bulletin is issued at a time when almost all winter crops in the northern hemisphere, including China, 

have been harvested and summer crops are in their late stages; in the southern hemisphere winter crops 

are growing and the planting of the summer season/monsoon season will start in a month or so. 

Agro-climatic conditions 

According to the analyses presented in Chapter 1, prevailing climate conditions during the current 2019 

AMJJ reporting period were closer to average1 than during a long series of previous CropWatch reporting 

periods: global rainfall was 4% below average, which compares with 9% above average in 2017 and 5% in 

2018. Significant continental differences are nevertheless observed, with large rainfall deficits in Oceania 

(-30%), moderate deficits in East Asia and in South Asia (-12% and -13%, respectively) and large positive 

anomalies in North America (+19%) and central Asia (+20%).  The large positive rainfall anomaly in central 

Asia extends into the Middle-East and semi-arid northern Africa and seems to have become a permanent 

feature. Specific countries to be listed for their precipitation anomalies include the United States (+29% 

compared with average), Tajikistan (+72% compared with average), Syria (+99%), Iraq (+138%) and 

Turkmenistan (+142%).    

The largest area of spatially consistent positive temperature anomalies occurred in Eurasia and was 

centred around the Baltic States, extending into western Russia and Western Europe. Many countries of 

the area experienced above average conditions for biomass production due to unusually high sunshine. 

Above average temperature and below average rainfall affected south and south-east Asia, including the 

three major rice exporters (India, Thailand and Vietnam). 

Global production 

CropWatch estimates the global 2019 production of the major commodities at 1045 million tonnes of 

maize, down 0.5% from 2018, 736 millions for rice (up 1.7%), 703 million tonnes of wheat (a 1.4% 

ƛƴŎǊŜŀǎŜύ ŀƴŘ оно Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ƻŦ ǎƻȅōŜŀƴǎΣ мΦн҈ ƭƻǿŜǊ ǘƘŀƴ ƭŀǎǘ ȅŜŀǊΩǎ ƻǳǘǇǳǘΦ 
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The current estimate is pessimistic compared with assessments issued by CropWatch over the recent 

cropping seasons: maize and soybean performed poorly in the Unites States due to very unusual weather 

conditions. For the major producers, the current production estimate is below the trend for maize (-0.1% 

Vs. 3.1%), wheat (1.5% Vs. 2.3%) and soybean (-1.0% Vs. 4.9%), but above for rice (1.9% Vs. 1.2%) due to 

relatively more favorable environmental conditions in southern and south-east Asia than in the 

temperate northern hemisphere. 

The two top global maize producers did poorly: the USA at 364 million tonnes, a value comparable to the 

output of 2018; China with 217 million tonnes, 2% down from 2018. Brazil and especially Argentina did 

well for all crops, including maize (+3% and +7%, respectively). A drop in paddy (rice) production is listed 

for several major South-east Asian producers, including Thailand and Vietnam (both down 2% from 2018). 

The largest increases are listed for Iran (+10%) and Pakistan (+12%) and India and Bangladesh (+6% each) 

and, outside the Asia continent, +9% in Argentina. Poor performance for wheat occurs on all continents, 

starting with several countries of the general European and Mediterranean area due to unusual spring 

and summer conditions. Production drops also affect Australia (-10%), South Africa (-8%) and Kazakhstan 

(-11%).  Production is up in Argentina (+7%), Egypt (+9%), Pakistan (+10%) and Mexico (+17%). Soybean 

production increased among four out of five top producers: Brazil (+3%), Argentina (+9%), China (+3%) 

and India +27%. The first producer, the USA, dropped second this year (down 13% from last year) due to 

very unusual weather conditions. The situation may lead to some tension as the balance of soybean 

availability between the top exporters and top importers indicates a shortage larger than 7 million tonnes. 

China 

This bulletin covers the peak of the agricultural season for most of China. Summer harvested crops, of 

which winter wheat accounts for more than 90% are put at 128 million tons, up 1.4% or 1.2 million tons 

compared to 2018. Autumn harvested crops (including maize, single rice, late rice, spring wheat, soybean, 

minor cereals, and tubers) are estimated by CropWatch to reach 455 million tons, down 0.5% or 2.1 

million. 

The total output of maize was down by 2.1% to 217 million tons, which is 46 million tons less than that in 

2018. The yield decreased by 1.7% nationwide, resulting from production drops in the three main 

producing provinces of Heilongjiang (-0.2%), Jilin (-3.0%) and in the Autonomous Region of Inner 

Mongolia (-5.0%) in spite of increased yield. Rice production reached 199 million tons, up 0.8% from 2018, 

resulting mostly from increased hectarage (+0.6). In Jiangsu and Anhui, the main rice producing provinces, 

areas increased by 2.3% and 1.0% respectively. Due to favorable weather which resulted in a 1.2% 

increase in yield, the production of mid-season rice/one-season rice was up by 1.3%. The output of wheat 

reached 124 million tons, up 1.6%.  The increase of production in Henan (1.224 million tons) and in 

Shandong (724 million tons) resulted from both area and yield being up above their 2018 values. The 

national soybean output reached 14.4 million, up 2.9%. This has been the fourth consecutive year for the 

increase of land under soybean. Heilongjiang accounts for 52% of the increase. Soybean suffered from 

drought in Shandong and Shanxi, resulting in yield drops of 9.1% and 12.6% respectively. 
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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 fifteeƴ ȅŜŀǊǎ όŎŀƭƭŜŘ ǘƘŜ άŀǾŜǊŀƎŜέύΦ LƴŘƛŎŀǘƻǊ ǾŀƭǳŜǎ ŦƻǊ ŀƭƭ 
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 CropWatch agro -climatic indicators  (CWAIs)  

This bulletin describes environmental over the period from April to July 2019, AMJJ, referred to as 

άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘέΦ Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǿŜ ŦƻŎǳǎ ƻƴ ср ǎǇŀǘƛŀƭ άaŀǇǇƛƴƎ ŀƴŘ wŜǇƻǊǘƛƴƎ ¦ƴƛǘǎέ όaw¦ύ ǿƘƛŎƘ 

cover the globe, but CWAIs are averages of climatic variables over agricultural areas only inside each 

aw¦Φ CƻǊ ƛƴǎǘŀƴŎŜΣ ƛƴ ǘƘŜ ά{ŀƘŀǊŀ ǘƻ !ŦƎƘŀƴ ŘŜǎŜǊǘέ aw¦Σ ƻƴƭȅ ǘƘŜ bƛƭŜ ǾŀƭƭŜȅ ŀƴŘ ƻǘƘŜǊ ŎǊƻǇǇŜŘ ŀǊŜŀǎ 

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 2019 AMJJ 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. 

²Ŝ ŀƭǎƻ ǎǘǊŜǎǎ ǘƘŀǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ ƛƴ ǘƘƛǎ ōǳƭƭŜǘƛƴ ŎƻǾŜǊǎ ǘƘŜ мр ȅŜŀǊ 

period from 2004 to 2018. Although departures from the 2004-2018 are not anomalies (which, strictly, 

ǊŜŦŜǊ ǘƻ ŀ άƴƻǊƳŀƭ ǇŜǊƛƻŘέ ƻŦ ол ȅŜŀǊǎύΣ ǿŜ ƴŜǾŜǊǘƘŜƭŜǎǎ ǳǎŜ ǘƘŀǘ ǘŜǊƳƛƴƻƭƻƎȅΦ ¢ƘŜ ǎǇŜŎƛŦƛŎ ǊŜŀǎƻƴ ǿƘȅ 

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. 2014-2018) but the BIOMSS indicator is 

nevertheless compared against the longer 15YA (fifteen years 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, TMP, RADPAR and BIOMSS) at MRU scale derive directly from 
climatology. For instance, the positive correlation (R=0.322) 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 the current bulletin adopts a new definition and calculation procedure of the 

biomass production potential. Previous bulletins based BIOMSS on TEMP and RAIN, considering that both 

variables have a beneficial impact on biomass accumulation, following a saturation type curve, i.e. a 

sigmoid starting a low values and reaching a plateau at higher values. The new methodology is sounder 

from a physiological point of view: it considers that the main factor in plant production is sunshine, but 

ǘƘŀǘ ǎƻƭŀǊ ŜƴŜǊƎȅ ǳǎŜŘ ŦƻǊ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎ Ŏŀƴ ŀŎǘǳŀƭƭȅ ōŜ άŀōǎƻǊōŜŘέ ƻƴƭȅ ƛŦ ǎǳŦŦƛŎƛŜƴǘ ǿŀǘŜǊ ƛǎ ŀǾŀƛƭŀōƭŜΦ 

¢ƘŜ ŀǇǇǊƻŀŎƘΣ ƪƴƻǿƴ ŀǎ άǘƘŜ /ƘƛƪǳƎƻ ƳƻŘŜƭέ ώмϐ ǿŀǎ ŀŘŀǇǘŜŘ ǘƻ aƻƴƛǘƻǊƛƴƎ ōȅ /ǊƻǇ²ŀǘŎƘΥ ǿŜ ŦƛǊǎǘ 

compare sunshine (RADPAR) with available water (RAIN) and estimate how much solar energy E can be 
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converted to chemical energy in plant biomass. The result is then multiplied by a temperature function (a 

sigmoid) that reduces at low temperature. In the new biomass accumulation potential calculation 

procedure, BIOMSS thus depends no longer on two (RAIN, TEMP) variables but on three: RAIN, TEMP and 

particularly RADPAR. 

1.2 Global agro -climatic overv iew  

The current reporting period was dominated by large temperature anomalies worldwide, which received 

wide media coverage. According to WMO and other national sources (see sources [2] to [4] at the end of 

the chapter) June was the hottest June on record, and July was not only the hottest July on record but 

also the hottest month ever recorded on the planet. According to the source of data and calculation 

procedures, the global temperature anomaly for AMJJ against 2004-2018 reached between 0.2ō and 

0.4ō. 

RAIN was above average only in one third of the MRUs (31%), resulting in RAIN 4% below the average 

value of the 15-year reference period (2004-2018) over agricultural areas. It is striking (Figure 1.1) that 

quarterly AMJJ precipitation has been on a downward trend over the last two years, paralleled by 

increasing temperature and sunshine. 

Figure 1.1. Global departure from recent 15 year average of the RAIN, TEMP and RADPAR indicators since 2017 AMJJ 
period (average of 65 MRUs, unweighted) 

 

RADPAR was above average in the majority of MRUs (44 out of 65, or 68%) resulting in a slightly above 

average value of 1%. Because MRUs are large areas, and because sunshine tends to be less variable than 

rainfall and temperature, the 1% departure for RADPAR is more significant than it would be for rain. 

For the agricultural areas monitored by CropWatch, TEMP was minimally above average (average 

departure +0.1ō) with 58% of MRU with positive anomalies; TEMP anomaly was the most variable agro-

climatic factor with the coefficient of variation reaching 816% (in comparison to 603% for RAIN anomaly 

and 250% for both RADPAR and BIOMSS anomalies). Finally, BIOMSS exceeds the average in 63% of 

MRUs resulting in the second largest average departure of +3%. The BIOMSS departures from the 
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average displays the strongest correlations with TEMP departures (R=0.451) and PAR departures 

(R=0.356).  Altogether, about half the anomalies in the biomass production potential are explained by the 

anomalies in TEMP, RAIN and RADPAR, about one third each. 

When MRU average departures are computed using agricultural area as a weighting factor, a positive 
rainfall departure of 1% is observed (Table 1.1). For the other variables, the weighting does not affect the 
magnitude of the departures. 

During the current AMJJ reporting period, global departure from average patterns tend to be largely 
independent of the individual variables values (i.e. RAIN with RAIN departure, TEMP with TEMP 
departure etc.), indicating that there is little zonality in anomalies. 

Table 1.1. Departures from the recent 15-year average of CropWatch agro-climatic indicators over regional MRU groups. 
Within each group, averages are weighted by the agricultural area of indiǾƛŘǳŀƭ aw¦ǎΦ άhǘƘŜǊǎέ ƛƴŎƭǳŘŜ ŦƛǾŜ 
nonagricultural areas shown in white in the map. They are located mostly at high northern latitudes. 

 w!Lb ҈ ¢9at Ņ w!5t!w ҈ .Lha{{ ҈  

!ŦǊƛŎŀ о лΦл н р  
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!ǎƛŀ 9ŀǎǘ -мн лΦм ҍм -н 
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hǘƘŜǊǎ -нм лΦт п ф 

²ƻǊƭŘ лΦф лΦл мΦо нΦп 

 

On a continental basis, RAIN anomalies were largest in North America (+20% above average), central Asia 
(+19%) and in Oceania (-30%). The largest positive TEMP anomalies over agricultural areas occurred in 
south Asia and Oceania and were both mentioned in the section on disasters.  The most significant cold 

waves affected North America (-0.6ō) and central Asia (-0.4ō) and were accompanied by abundant 
precipitation, as mentioned. Significant and positive sunshine anomalies occurred in south Asia and in 
Oceania, both at +4%. Finally, positive biomass anomalies due to sunshine (RADPAR) brought about high 
rainfall or favorable sunshine conditions occurred in Africa and southern Asia. 

1.3 Rainfall  

A. Dry conditions 

Apart from Boreal areas in Europe and America, which are of limited agricultural importance, the driest 
areas were generally associated with high temperature and high sunshine. They occurred mainly in 
Oceania and on the eastern fringe of the Asian continent. MRU34 (Huanghuaihai, -50% compared with 
average) was the driest MRU in absolute. Neighboring areas are in the range from -20% to -23% and 
include MRU42 (Taiwan), MRU43 (East Asia) and MRU50 (Mainland Southeast Asia).  While Maritime 
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South-East Asia (MRU49) had a moderate deficit of 9%, higher values in the range from -34% to -31%)  
occur again in northern Australia (MRU53), Queensland to Victoria (MRU54) and New Zealand (MRU56). 

The driest areas in Africa comprise of MRU06 (Southwest Madagascar, -24%) and MRU10 (Western Cape, 
-23%) do not raise concern because they are not currently in the main cropping seasons. Several South 
American MRUs, on the other hand, are in the summer/rainy season. Range-land is likely to have suffered 
in MRU27 (Western Patagonia, -23%) and the MRU28    Semi-arid Southern Cone (MRU28, -27%). At the 
other end of Latin America, dry conditions prevailed as well in Central America and especially in the 
Caribbean (MRU20) where the precipitation shortfall reached -27%. 

Figure 1.2. Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting 
Unit, departure from 15YA between between April and July 2019 

 

B. Wet conditions 

The largest area with consistently high rainfall occurred in northern America, involving especially the 
Cotton Belt to the Mexican Nordeste (MRU14, +30%) and the Northern Great Plains where MRU12 
recorded a precipitation excess of 33%. Excesses between 12% and 20% occurred in the south-western 
U.S.A and the north Mexican highlands (MRU18, +12%), the Corn Belt and the area from British Columbia 
to Colorado (MRUs 13 and 11) as well as the West Cost (MRU16) 

Sometimes significantly larger excesses were recorded, among others over central and northern 
Madagascar (MRU05, +17%) resulting from cyclone Kenneth (refer to Chapter 5.2), the Horn of Africa 
(MRU04, +26%) and especially Sahara to Afghan deserts (MRU64, +89%, i.e. 47 mm instead of 25 mm). 

Abundant rainfall occurred in western Asia east of The Sahara to Afghan deserts MRU, in the MRUs of the 
Pamir (MRU30, +44%) and in MRU31 (+50%) 

In south America, it is necessary to mention only MRU25 (Central-north Argentina) with precipitation up 
43% compared with average. 

1.4 Temperature  

C. Below average temperature 

Cool to relatively cold weather prevailed in most of the areas affected by excess precipitation in north 

America in MRU18 (South-western USA and the northern Mexican highlands, -0.6ō compared with 

average), MRU11 and 13 (British Columbia to Colorado and the Corn Belt, both at -0.5ō) and especially 

in the Northern Great Plains (MRU12) where temperature was more than 1ō below average (1.3ō). 

 



CROPWATCH BULLETIN AUGUST 2019 |  19  

 

Central western Asia recorded cool weather 0.8ō below average in MRU62 (Ural to Altai Mountains) and 
in the already mentioned Pamir area (MRU30) where precipitation was larger than average. 

D. Above average temperature 

In addition to the south-American Pampas (MRU26) many areas in southern and eastern Asia recorded 

temperature exceeding average by values between 0.5ō and 1.0ō, including MRU34 (Huanghuaihai), 
MRU42 and MRU33 (Taiwan and Hainan), MRU40 (Southern China), MRU50 (the south-eastern Asian 

Mainland). MRU54 (Queensland to Victoria) also recorded an excess of 0.6ō. 

Figure 1.3. Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and 
Reporting Unit, departure from 15YA between between April and July 2019 

 

1.5 RADPAR 

Several of the areas listed above with warm weather also experienced correlated sunny weather, 
especially southern China (MRU33, Hainan, +10%), MRU50 (Mainland Southeast Asia, +8%), New Zealand 
(MRU56, +7%) as well as parts of Australia (e.g. MRU55, Nullarbor to Darling, +5 %.) 

Sunshine departures of similar magnitude were also recorded in MRU22, the Brazilian Nordeste. 

The negative sunshine departure that accompanied low temperature and abundant precipitation in the 
Northern Great Plains (MRU12) was relatively modest at 3%. More significant sunshine deficits with a 
potential negative crop and range-land impact include the South American Pampas (MRU 26, -6%) and 
MRU25 (Central-north Argentina) where the RADPAR drop reaches -9%, the absolute record for the 
current reporting period. This is followed immediately by MRU41 (Southwest China) with a drop of 7%. 
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Figure 1.4. Global map of April - July 2019 PAR anomaly (as indicated by the RADPAR indicator) by MRU, departure from 
15YA (percentage) 

 

1.6 BIOMSS 

The new calculation procedure for the BIOMASS indicator incorporates the combined effect of 
precipitation, sunshine and temperature. It is a very synthetic climate-based but agronomic value-added 
indicator which assesses the biomass production potential and hence the likely effect of weather on crop 
photosynthesis. 

The record low values are assessed for MRU12, the Northern Great Plains, with an 8% drop in the 
biomass production potential. A production loss of the same magnitude is projected for MRU25,  Central-
north Argentina, where range-land and livestock production play a more important part than crop 
husbandry. The Mexican Sierra Madre (MRU17) is expected to lose 5% of biomass production compared 
to average. 

Outside of the American continent, negative weather impact is likely to result in a 7% loss in Southwest 
China (MRU41) and a 6% drop in Northern Australia (MRU53). MRU20  (Caribbean) and MRU 22, the 
Brazilian Nordeste are expected to increase production by 5% and 7%, respectively)  mostly due to 
favorable sunshine under conditions of sufficient water supply, even if RAIN was down 27% in MRU20. 

In Asia, both MRU47 (Southern Mongolia) and MRU33 (Hainan) underwent a BIOMSS increase of 9%. The 
increase reaches 6% in MRU50 (Continental Southeast Asia). A huge contiguous area extending from the 
South China Sea to western Asia includes three MRUs (44, 48, and 31) where the BIOMSS reaches 9% 
(Southern Himalayas), 11% (Punjab to Gujarat) and 7% in Western Asia. Just across the Black Sea from the 
previous area, non-Mediterranean Western Europe (MRU60) experienced a rise of 6% in BIOMSS 
covering the final stages of winter crops and early stages of summer crops. The rise mostly results from 
RADPAR up 2% in a region where low radiation tends to limit crop production. 

In New Zealand (MRU56) relatively warm winter conditions associated with favorable sunshine have 
pushed up BIOMSS by 7%. 

The remaining areas that deserve mentioning are located in Africa. They include the two MRUs of 
Madagascar (MRU05, the central and northern half of the Island, and MRU06, the semi-arid south-west). 
BIOMSS is up 9% and a spectacular 27%, respectively. The increase will benefit off-season biomass: range 
land in MRU06 and late planted main-season crops elsewhere. Of the two adjacent areas of the Sahel 
(MRU08, +9%) and MRU64 (Sahara to Afghan deserts) the second benefited from a huge BIOMSS 
increase of 30% resulting from a large increment in precipitation combined with a decrease in RADPAR, 
which reduced water demand. The increase in the Sahara to Afghan deserts has benefited pastures while 
in the Sahel; the rain may have favored early planting. 
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Figure 1.5. Global map of biomass production potential anomaly (as indicated by the BIOMSS indicator) by CropWatch 
Mapping and Reporting Unit, departure from 15YA between April and July 2019 
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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), and minimum vegetation health index (VHIn)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 www.cropwatch.com.cn. 

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. 

Table 2.1. April-July 2019 agro-climatic indicators by Major Production Zone, current value and departure from 15YA 
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{ƻǳǘƘ ŀƴŘ {9 !ǎƛŀ трт -мс нфΦн лΦр мнтр п 

²ŜǎǘŜǊƴ 9ǳǊƻǇŜ олс -мм мпΦс лΦл мнср п 

/Φ 9ǳǊƻǇŜ ŀƴŘ ²Φ wǳǎǎƛŀ нфс -у мпΦф лΦн ммфт н 

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 (April-July) for 2004-2018.    

Table 2.2. April-July 2019 agronomic indicators by Major Production Zone, current season values and departure 

 .Lha{{ 
όƎ5aκƳ

н
ύ 

/![C ό/ǊƻǇǇŜŘ ŀǊŀōƭŜ ƭŀƴŘ ŦǊŀŎǘƛƻƴύ aŀȄƛƳǳƳ ±/L 
LƴǘŜƴǎƛǘȅ 

 /ǳǊǊŜƴǘ 5ŜǇŀǊǘǳǊŜ ό҈ύ /ǳǊǊŜƴǘ 5ŜǇŀǊǘǳǊŜ ό҈ Ǉƻƛƴǘǎύ /ǳǊǊŜƴǘ 

²Ŝǎǘ !ŦǊƛŎŀ трф н уф -м лΦф 

{ƻǳǘƘ !ƳŜǊƛŎŀ омс м фу м лΦу 

bƻǊǘƘ !ƳŜǊƛŎŀ спп -о фт н лΦф 

{Φ ŀƴŘ {9 !ǎƛŀ топ с сф -р лΦф 

²ŜǎǘŜǊƴ 9ǳǊƻǇŜ рнф т фр -м лΦф 

/ŜƴǘǊŀƭ 9ǳǊƻǇŜ ŀƴŘ ² wǳǎǎƛŀ рмр о фу л лΦф 

Note: See note for table 2.1, with reference value R defined as fifteen-year average (15YA) for BIOMASS, others for the five-year average 
(5YA) for the same period (April-July) for 2014-2018.     

http://www.cropwatch.com.cn/
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2.2 West Africa  

April to July in West Africa covers the main rainy season with farming activities associated with sowing of 

main cereals (maize, sorghum, millet, and rice) in the region. Cassava and yams are important crops 

across the Guinean zone, i.e. the tropical moist forest area along the coast of West Africa, especially in 

{ƛŜǊǊŀ [ŜƻƴŜΣ DƘŀƴŀΣ bƛƎŜǊƛŀΣ ŀƴŘ /ƾǘŜ ŘΩLǾƻƛǊŜΤ they are still in the fields and contribute to the mapped 

cropped arable land. 

The MPZ recorded 548 mm of rainfall over croplands, a decrease of 9% below average. The highest 

rainfall was recorded in Equatorial Guinea (1429 mm, +6%), Sierra Leone (1056 mm, -6%) and Liberia (941 

mm, -2%). Low rainfall and negative departures were observed in Guinea Bissau (241 mm, -40%) and 

Burkina Faso (90 mm, -23%).  

The region experienced average temperature (27.3Ņ, +0.1Ņ above average) and sunshine (RADPAR 

1196 MJ/m2, +1%) resulting in a slight increase of the biomass production potential (BIOMSS of 759 g 

DM/m2, +2%). The cropped arable land fraction (CALF) at 89% was down -1% compared with the average 

of the recent 5 years. This is also supported by the VCIx map with values larger than 0.8 in coastal to 

central regions and lower values in the Northern. The agronomic indicators show that Nigeria had a good 

share of cropped arable land in the region. Persisting civil insecurity in Northern Nigeria continues to 

affect agriculture production and limits access to food for vulnerable households. 

Based on VHI, there is some evidence of moderate to severe drought across the region especially the 

north. However, the rainy season starts around June in the northern part of the MPZ.  While some areas 

had favorable BIOMSS departures (e.g. the north-west of Nigeria, northern Ghana and northern Guinea) 

the final outcome season in those areas will depend on July and later rain.  

Figure 2.1. West Africa MPZ: Agro-climatic and agronomic indicators, April - July 2019 

 
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 (ō) 
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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. 

2.3 North America  

The monitoring period covers the harvest of winter crops, the full cycle of spring wheat, and the early and 

mid-season stages of summer crops. Favorable crop condition was observed in the region from the 

Canadian prairie to the Great Plains, while in the eastern part of the Corn Belt suffered significantly below 

average crop condition.  

The precipitation in North America was 30% above the average, while the temperature and radiation 

were 0.7ō and 2% below the average. The Canadian prairie and northern Great Plains recorded 

moderate precipitation deficits in May (10 mm), at a time when the lower Mississippi had a somewhat 

larger deficit of 30mm. The negative precipitation and positive temperature that resulted in drought 

conditions in the Canadian Prairie and the Corn Belt that is well captured by the minimum vegetation 

health index map. 

The Corn belt received abundant precipitation, especially in May, when the precipitation exceeded 

average by 30 mm and temperature was cooler than average by 2.0ō. 

Early May is the major sowing window for summer crops. Fortunately, the precipitation recovered to 

above average from late May and offset the impact of the previous drought with wet and warm 

conditions accelerating the growth of summer crops and improving their condition in the Canadian 

Prairie and the northern Great Plains. Favorable crop condition also prevailed in the southern Great 

Plains.  

It is worth noting that the eastern Corn Belt continued presenting significantly below average crop 

condition even after precipitation recovered to normal from June. As a major soybean and maize 

producing zone, the Corn Belt will need close monitoring during the next monitoring period.  

The cropped arable land fraction reached to 97% (2% above the recent average) and VCIx at 0.92 indicate 

mostly favorable crop condition, with the mentioned exception of the eastern Corn Belt.   



25 |  CHAPTER 2 CROP AND ENVIRONMENTAL CONDITIONS IN MAJOR PRODUCTION ZONES 

 

Figure 2.2. North America MPZ: Agroclimatic and agronomic indicators, April - July 2019 

 
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 (ō) 

 
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  

Globally, the region recorded 2% above average rainfall but most areas showed almost no anomalies with 

total departures staying in the range of -25 mm to +25 mm. Precipitation peaks above average occurred 

only in Uruguay and neighboring areas; they affected North East Argentina in April, East Argentina and 
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Uruguay in May, part of South and North Brazilian agricultural area in June and the Southern boundary of 

Brazil in July. 

Globally, TEMP showed a minor increase of 0.5ō above average in the MPZ. The whole MPZ showed a 

similar temporal pattern starting with a rise from April to early May, a drop at mid-May, and another 

peak in June followed by a July drop. The largest fluctuations occurred in South Brazil, eastern Paraguay 

and northern Uruguay in June when the peak reached heatwave proportions with an anomaly larger than 

5.2ō. 

BIOMSS showed an increment of 1% above average. Positive anomalies were observed in the Center and 

South of the Argentinian Pampas, with the exception of the extreme South of Buenos Aires province that 

showed negative anomalies. Negative anomalies were observed as well in the Chaco and the Subtropical 

highlands in Argentina. Most of the Brazilian agricultural area showed positive anomalies, with the 

exception of the North West. 

The MPZ was almost fully cropped (CALF at 98%), a 1% increment compared to 5 years average. VCIx 

reached 0.76 on average. Values larger than 0.8 were observed over most of Brazil and Paraguay. 

Argentina experienced the lowest VCIx values, mainly in the southern and eastern Pampas. Minimum VHI 

showed high variability in the region with near half of the area indicating drought and the other half 

indicating good growing conditions. Drought values were mostly observed in the Argentinian Pampas and 

central and southern Brazil, with large spatial heterogeneity. It is important to consider that for this 

region, the reporting period correspond to the harvest of main summer crops, so that conditions with 

lower availability of water can no longer directly affect crop production. Low Minimum VHI values could 

also be associated with the maturity and harvest crops that occurred during this reporting period. 

In general, crop condition in the South America MPZ was average during the monitoring period. 

Figure 2.3. South America MPZ: Agro-climatic and agronomic indicators, April - July 2019 

 
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 (ō) 

 
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.  

2.5 South and Southeast Asia  

South and Southeast Asia is a broad region, covering India, Bangladesh, Cambodia, Myanmar, Nepal, 

Thailand and Vietnam, where the common crops include rice, maize, wheat, and soybean. During the 

current monitoring period, temperature and sunshine were overall near average (TEMP +0.5ō, RADPAR 

+4%) while rainfall significantly decreased (RAIN -16%). Rainfall anomalies, however, underwent large 
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spatial and temporal variations. Rainfall increased markedly between mid-May and July, a key period of 

crop growth. 6.2% of cultivated areas, mainly in Myanmar, experienced significantly below-average 

rainfall (deficit larger than 100 mm/dekad) during mid-May and mid-June and above-average (excess 

larger than 150 mm/dekad) during early June. Two other rainfall peaks with excesses close to 200 

mm/dekad occurred in early and mid-July. The first affected 12.3% of cropland located in central-

northern India and central Vietnam; the second was of concern to 9.5% of cropland in southern India and 

Nepal. 6.3% of cropped areas, involving Nepal and north India, recorded consistently below-average 

temperature during April through July. Remaining areas (making up 93.7% of cropland) showed 

fluctuating but near average temperature over the most of the reporting period. 

CALF reached a rather low value of 69% in the MPZ, 5% below the average of the recent five years, with 

VCIx at 0.87, a value describing fair crops. CALF and VCIx are high over Vietnam, Thailand, Bangladesh, 

Cambodia, Nepal and Sri Lanka. Uncropped areas mainly occur in south and central India and Myanmar, 

where they are associated with Low VCIx values below 0.5 and in the range from 0.5 to 0.8. Below-

average BIOMSS occurred in central and southern India and Myanmar, which may be attributed to 

drought. This is confirmed by the spatial patterns of VHInΣ ƛƴŘƛŎŀǘƛƴƎ ǘƘŀǘ άǎŜǾŜǊŜ ŘǊƻǳƎƘǘέ ŀƭǎƻ ƻŎŎǳǊǊŜŘ 

in these regions.  It is stressed that BIOMSS and VCIx patterns roughly agree, with a marked discrepancy 

in the "three-State corner" of southern Rajasthan, northern Gujarat and south-western Madhya Pradesh 

where VCIx mostly exceeds 1.0 while BIOMSS shows one of the largest negative anomalies (larger than 

20%) in the whole MPZ. Based on the above analyses, the crop production the MPZ is expected to be 

below average. 

Figure 2.4. South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, April - July 2019 

  
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 (ō) 
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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  

In general, crop condition was below average at the scale of the Western European MPZ, resulting from a 

combination of negative and positive extremes. The figures present an overview of CropWatch 

agroclimatic and agronomic indicators for this MPZ. 

Crop condition was below average in most parts of the Western European MPZ, resulting from a 

combination of negative and positive extremes.  

Significant differences in precipitation between different countries are observed. The whole MPZ showed 

a large drop in RAIN (11% below average), larger than in the other three major agricultural zones in the 

world (Table 2.1). All countries did not experience shortages at the same time. Over the entire monitoring 

period, poor precipitation was observed in more than 70% of the entire MPZ (France, Germany, Spain, UK, 

Austria, Czech Republic, Denmark and Slovakia), and the most severely affected countries were Denmark 

(RAIN -28%), Czech Republic (-24%) and Austria (-19%). Due to rain deficits from mid-May to late-May 

and from late-June to early-July in most parts of this MPZ, the grain filling phase of winter crops and 

vegetative growth of the major maize producing areas were negatively affected. Most parts of this MPZ 

recorded above average precipitation in early-May, from early-June to mid-June and mid-July. More rain 

is needed in the coming months to raise soil moisture, and create favorable conditions for the growth of 

summer crops. 

Temperature (TEMP) for the MPZ as a whole was about average, and sunshine was well above average 

with RADPAR up +4%. Most parts of MPZ experienced warmer-than-usual conditions after June, while 

below the average temperature mostly occurred in May. The spatial distribution of temperature profiles 
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indicates that two heat waves swept across Europe in late June and late July, receiving extensive media 

attention. High temperature shortened the grain filling stage of crops and accelerated the maturity, 

which may reduce crop yields.  

Due to overall warmer and sunnier conditions for the MPZ, the biomass accumulation potential BIOMSS 

was 7% above average. The lowest BIOMSS values (-10% and below) occurred in parts of Spain, UK, 

France, Germany, Italy and Denmark, and this spatial distribution is consistent with the above-mentioned 

precipitation deficit region. In contrast, BIOMSS was above average (sometimes exceeding a 10% 

departure) over France and Germany. The average maximum VCI for the MPZ reached 0.92. More than 

95% of arable lands were cropped, which is 1% below the recent five-year average. Most uncropped 

arable land is concentrated in Spain, with patchy distribution in other countries. 

Generally, crop condition in the Western Europe MPZ is expected to be below average considering the 

poor precipitation, persistent warmer-than-usual conditions and heat waves. More rain will be needed in 

several important crop production areas to ensure an adequate soil moisture supply for the growth of 

summer crops. 

Figure 2.5. Western Europe MPZ: Agroclimatic and agronomic indicators, April - July 2019 

 
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 (ō) 
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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.  

2.7 Central Europe to Western Russia  

Most parts of the Central Europe to Western Russia MPZ displayed average conditions of winter and 

summer crop (average VCIx=0.93). Temperature was globally somewhat warmer than average (TEMP 

+0.2ō), drier (RAIN -8%) and slightly more sunny (RADPAR +2%).  

Eastern and southern areas of Western Russia received somewhat below average rainfall from April to 

June but marked excesses (over 60mm/dekad) at mid-July. This applies to 11.5% of cropland in the MPZ, 

mostly to north-eastern Republic of Bashkortostan, eastern Saratov Oblast, eastern Krasnodar Kray, 

northern Stavropol Kray, and central Kalmyk Republic. Another 32.2% of arable lands in the MPZ 

recorded excess precipitation larger than 50mm/dekad in the middle of May, including Poland, most of 

Moldova, southern Ukraine, eastern Belarus, south-eastern and south-western Romania and, in Russia, 

the Oblasts of Ulyanov and Orenburg (mainly the East) and the Chuvash and Udmurt Republics. 

The largest cold anomalies (about 5.4ō below average in mid-May) influenced mainly the East of 

western Russia, including the Oblasts of Nizhny Novgorod, Kirov and Perm and the Republics of Mari El 

and Udmurtia. In June and July the temperature anomaly became less severe being just 2.0ō below 

average. Unseasonably warm weather (about 4.7ō above average in mid-June) influenced mainly the 

western part of MPZ, including Poland, Romania, Moldova, Ukraine and most of southern Belarus.   

Almost all the arable land was cropped during the monitoring period (with a CALF value of 98%). Due to 

the average agro-climatic conditions at the scale of the whole MPZ, the accumulated potential biomass 

(BIOMASS) is slightly above average (+3%), indicating an overall average level. However, the northeastern 
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part of Western Russia (northern Republic of Bashkortostan and Republic of Tatarstan) showed a 

BIOMASS drop between -20% and -10%, which deserves close monitoring in the next JASO reporting 

period.  

On the whole, with most areas in the MPZ indicating average crop conditions and agro-climatic factors, 

prospects for crop production are promising - but spatially variable - in Central Europe to Western Russia. 

Figure 2.6. Central Europe-Western Russia MPZ: Agroclimatic and agronomic indicators, April - July 2019 

 
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 (ō) 

 
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.
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Chapter 3. Core  countries  

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 41 countries that together 

produce and commercializes 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. 

3.1 Overview  

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 ǎǇŜŎƛŦƛc and detailed 

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. 

 

1. Overview of weather conditions in major agricultural exporting countries 

The current section provides a short overview of prevailing conditions among the major exporters of 

maize, rice, wheat and soybeans, conventionally taken as the countries that export at least one million 

tonnes of the covered commodities. Just 20 countries include the top 10 exporters with the United States 

and Argentina exporting all four crops and Brazil, Ukraine and Russia exporting three of them each! 

Maize: Among the 14 countries that export more than 1 million tonnes of maize, four recorded 

precipitation exceeding average by 20% or more. They include the USA (+29%), Hungary (+35%) and 

Serbia (+34%) in the northern hemisphere, where the reporting period covers most of the main maize 

growing season, and where the harvest is about to start.  Although weather was cool and wet in the USA, 

the biomass production potential dropped just 1%, with the Cropped Arable Land Fraction indicator (CALF) 

up 3% and the maximum Vegetation Condition Index VCIx indicator showing values associated with 

favorable crop condition (0.93). The largest positive increases in the BIOMSS index occur in Ukraine (+6%), 

India (+7%) and France (+9%) in spite of relatively dry conditions in some of them (e.g. France). In India 

VCIx is moderate (0.83) with a low CALF (55%) resulting from a 5% drop compared with previous years.   

In the southern hemisphere, Argentina (20% excess precipitation) harvested maize during the first half of 

the AMJJ period. In the province of Cordoba, the major maize producing area, the excess was just 6%. 

VCIx indicates below average conditions and the BIOMSS potential indicator is down due to poor 

sunshine (-9%). In Brazil and Paraguay all indicators show favorable environmental and agronomic 

conditions. In South-Africa, where the main maize crop was harvested during the reporting period, 
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cropland increased (CALF up 5%)  but VCIx is just fair and BIOMSS potential fell 10% due to drought (RAIN 

down 30%). 

Rice: The top 3 rice exporters in Asia (India, Thailand and Vietnam) experienced very similar weather 

conditions at the national scale: mostly dry and warm, reaching heatwave proportions in some areas 

(India). The RAIN deficit varies from -13% to -23% and TEMP is up 0.4Ņ to 0.7Ņ. Mostly driven by 

favorable sunshine, the biomass production potential is up 8%. CALF is down 8% in India and in Pakistan, 

where prevailing weather conditions were wet and (+53%) and cool (0.7 Ņ below average). In the USA, 

the 5th exporter, conditions were roughly average for rice. 

Wheat: Twenty countries in both hemispheres export more than 1 million tonnes of wheat. The top five 

exporters each market more than 10 million tonnes internationally, including the USA, Canada, Russia, 

France and Australia. 13 out of twenty exporters had below average rainfall. Few countries had large 

precipitation excesses, the main exception being the USA where the reporting period witnessed most of 

the nationwide winter wheat harvest, which mostly ends in July in the northern States. As such, the 

indicators are very relevant for wheat. The countries with the largest positive BIOMSS departures from 

average are all located in north-eastern Europe (Latvia and Poland, +11%; Lithuania +16%). All of them 

also experienced positive sunshine departures (5% to 10%), full cropping (CALF at 100%) and favorable 

VCIx. 

In Australia, the JFMA period covers the end of the 2018-2019 harvest (up to January) and the early 

stages of the 2019-2020 crops (from April). Very dry conditions have affected the period (RAIN down 17% 

below average) with a marked drop in CALF (-38%) and unfavorable VCIx (0.42), the lowest value by far 

among the 20 top exporters. The 2018-2019 crops are unlikely to have been satisfactory, but the impact 

on the ongoing wheat season is still open. 

As already mentioned under maize, Argentina had a marked biomass production potential drop of 9%. 

Considering, however, that wheat was in early vegetative stages in June and July, the crop is unlikely to 

have been seriously affected. 

Soybean: among the eight countries that export more than one million tonnes of soybean only seven 

need to be considered as the Netherlands is a Soybean product re-exporter.  Above average biomass 

production potential occurred in Brazil and Ukraine (+4% and +6%); the soybean harvest extends to the 

first half of the reporting period and somewhat beyond in south America, and is still to take place in the 

northern hemisphere. Some damage to soybean due to poor sunshine may have occurred in Argentina (-

9%) and in Uruguay (-6%) as both countries also show drops in BIOMSS and extremely low VCIx of 0.45 

and 0.39, respectively. The situations seem to be significantly better in Paraguay. 

 

2. Weather anomalies and biomass production potential changes 

A. A Caveat 

CƛƎǳǊŜ оΦм ǎƻƳŜǘƛƳŜǎ ǎƘƻǿǎ άǾŜǊȅ ŘǊȅέ ŀƴŘ άǾŜǊȅ ǿŜǘέ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ǘǊŀƴǎƛǘƛƻƴƛƴƎ 

from dry season to wet season (e.g. the west African Sahel) or from wet season to dry season  (e.g. the 

Brazilian Nordeste). Such locations typically have low precipitation values which do not allow computing 

meaningful percentages.  In Botswana, for instance, the rainfall deficit reaches 67%, i.e. 11 mm were 

recorded over the AMJJ period instead of 34 mm, which is about 0.3 mm per day on average (assuming 

120 days for the AMJJ period). Clearly, when average amounts are very low, large negative departures 

are meaningless. Large positive departures are sometimes more relevant, tough, as they may indicate an 

early start of the season, or late floods. The text below refers only to areas where significant amounts of 

rainfall are actually expected. 
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It is also stressed that in many equatorial areas where large amounts of rainfall are actually expected, 

below average rainfall not necessarily constitutes drought. An example is Myanmar during the current 

reporting period: average rainfall reaches 1331 mm, so that the amount recorded (1020 mm) is 23% 

below average. 1020 mm, however, corresponds to about 8.5 mm per day, which is sufficient to cover 

the requirements even of water demanding crops. In fact, the biomass production potential is up 2%, 

because the available water was still sufficient to satisfy crop water demand expressed by RADPAR, which 

is up 7%. In fact, the deficit in Myanmar probably corresponds to a slightly delayed beginning of the 

rather long monsoon season (6 months) and does not raise any concern. 

 

B. Rainfall 

Dry conditions  

Among the countries that did expect significant amounts of rainfall during the reporting period (amounts 

larger than 100 mm over AMJJ),  several areas suffered marked deficits in excess of 25% with the largest 

national values occurring in the Gambia and in New Caledonia, with deficits reaching 63% in both areas. 

Close to Gambia, several other west-Africa countries deserve mentioning because they suffered deficits 

between 27 and 40% at the time when the rainy season is starting, indicating a delay in the season. Close 

to Gambia in the western tip of the Sahel, this applies to Senegal and Guinea Bissau. It also applies to 

Benin and Togo where the north has a Sahelian-type climate, i.e. semi-arid with the rainy season starting 

around May. 

Although technically New Caledonia is not part of Oceania, it shared rather dry conditions with two of its 

Oceanian neighbors during the current reporting period: New Zealand experienced a 32% precipitation 

deficit and the nationwide value for Australia reaches 29%.  Values for Queensland were close to the 

national average but the northern Territory and New South Wales had deficits just under 50%. The island 

of Timor Leste (-39%) in maritime South-East Asia can be assigned to the same group of countries. 

In Asia, drought affected the Korean DPR (-52%), which has repeatedly suffered from water shortage over 

the recent years. Adjacent areas in China suffered as well, including Anhui (-39%), Henan (-43%), Jiangsu 

(-53%), Liaoning (-47%) and Hubei (-52%). 

In Europe, northern and Baltic countries are the most concerned (Estonia -39% with the following 

countries in the range from -25% to -29%: Lithuania, Latvia, Sweden, Denmark and the Netherlands). The 

water deficit area extends west and south to France (-11% nationwide, but drier in isolated regions, such 

as Normandie at -33%) and east into Russia, with several regions in the range from 30% to 40%, including 

the Republics of Chuvashia and Mari El and the Oblasts of Kemerovo, Orenburg, Tambov and Ulyanov. 

In Latin America, the driest areas are concentrated in the Caribbean and Central America and include the 

Dominican Republic (-49%), Belize (-42%), Dominica (-36%), Honduras (-30%) and Panama (-26%). The 

drought combined with the Venezuelan crisis is one of the root causes of the displaced persons in the 

region (refer to Chapter 5.2) 

Wet conditions 

Wet conditions need to be reported most from the large polygon including Serbia (+34%) and Bosnia-

Herzegovina (+35%), the Middle-East including Syria (+99%, from 103 mm instead of the average of 52 

mm), Pakistan (+53%) and Kazakhstan, especially the region of Jambyl (+53%) and Yujno kazachstanskaya 

(+98%). The largest rainfall anomalies occur in this bloc of countries with Afghanistan (+67%), Tajikistan 

(+72%) and Uzbekistan (+195%, with 208 mm recorded when the average is 101 mm). 

¢ƘŜ ǎŜŎƻƴŘ άǿŜǘ ōƭƻŎέ ŎƻǾŜǊǎ ŜǎǎŜƴǘƛŀƭƭȅ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ ǿƘŜǊŜ ǘƘŜ ƭŀǊƎŜǎǘ ŜȄŎŜǎǎŜǎ pertain to 

Wyoming  +41%, Louisiana +42%, California +45%, Missouri +45%, Illinois +46%, Oklahoma +48%, Kansas 
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+50%, Nevada +52%, Arkansas +53%, Mississippi +54%, Utah +59%, Nebraska +66% and North Dakota 

+89% 

The third, smaller, wet bloc stretches from Bolivia (+34%) to the Argentinian provinces of Entre Rios 

(+31%) and Santa Fe (+41%) also including the Chaco (+51%) and Santiago (+60%). 

Figure 3.1. Global map of rainfall anomaly (as indicated by the RAIN indicator) by country and sub-national areas, 
departure from 15YA between April and July 2019 

 

C. Temperature anomalies 

There is relatively little spatial coherence between RAIN and TEMP anomaly patters, with the exceptions 

of low temperature in North American high rainfall areas and minor rainfall deficits associated with a 

positive temperature anomaly in southern and south-east Asia. The observation results from the visual 

examination of Figures 3.1 and 3.2 rather than from a statistical analysis (at the national scale, the 

correlation between rainfall and temperature anomalies reaches -0.27). 

Low temperature 

Negative temperature anomalies are usually rather moderate at the national and sub-national level and 

do not reach -1.0ō, with three exceptions: (1) Pavlodar region in Kazkhstan, which is surrounded by less 

intense anomalies extending in a northeastern direction up to Baltic countries; (2) Indian Kashmir, 

extending south and west to include Uzbekistan, Pakistan and Afghanistan with smaller departures and (3) 

four States in the USA: S Dakota (-2.3ō), Nebraska (-2.1ō), Kansas  (-1.7ō) and Oklahoma (-1.6ō). 

High temperature 

At the national level, positive anomalies are of the same order of magnitude as negative anomalies, and 

do not exceed 1.0ō (one occurrence, in Namibia). Considering the whole set of administrative units for 

which CropWatch computes TEMP departures, only two exceed an anomaly of 2.0ō: the Canton of 

Obwalden in Central Switzerland and the Dzong of Punakha in Bhutan (+2.2ō and +2.3, respectively). 

Other areas with very localized temperatures anomalies exceeding +1.5ō occur in Burundi,  Bhutan, near 

and in central America (Colombia, Dominican Republic, Ecuador, Honduras), south and south-east Asia 

(Sri Lanka, Myanmar, Thailand and Vietnam) and in the USA (Alaska). 
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Figure 3.2.  Global map of temperature anomaly (as indicated by the TEMP indicator) by country and sub-national areas, 
departure from 15YA between April and July 2019 

 

D. RADPAR anomalies 

RADPAR anomaly patterns are rather close to rainfall patterns (compare Figure 3.1 with Figure 3.3), and 

the correlation between sunshine departures and rainfall departures (at the national level: -0.44) is 

stronger than the link between temperature and rainfall. 

Below average sunshine 

Negative sunshine departures were generally moderate, with absolute values larger than 5% occurring 

only in Uruguay (-6%) and in Argentina (-9%). This is just two countries and both are major agricultural 

exporters; they will be mentioned again below in the section on BIOMSS. 

Above average sunshine 

33 countries experienced above average sunshine departures of +5% and above. They are located in: (1) 

Europe and central Asia, with the highest values in Belgium and Lithuania (+10%) and extending as far as 

Korea DPR; (2) South and South-East Asia including Malaysia, Brunei Darussalaam, Myanmar, Cambodia 

and Vietnam, with the largest departure in Thailand (+8%); (3) New Zealand (+7%); (4) several patches in 

Africa: Congo democratic republic and the Congo, Botswana and the highest values (+6%) in Somalia and 

Zimbabwe; (5) central America, the Caribbean and northern South America: Suriname, French Guiana, 

Guyana, Panama, Cuba, Haiti and the largest departures (+7%) in Honduras and Belize and in Guatemala 

(+8%). 

Figure 3.3.  Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by 
country and sub-national areas, departure from 15YA between April and July 2019 
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E. Biomass accumulation potential BIOMSS  

The biomass accumulation potential indicator (BIOMSS) largely synthesizes the combined effect of the 

three previous indicators. It will be discussed below and compared to the agronomic indicators for the 

spatial units for which they are available. Remember, however, that RAIN, TEMP, RADPAR and BIOMSS 

are compared against their 2004-2018 average, while CALF departures result from the comparison with 

2014-2018.  As a result, global correlations between the two groups of variables are difficult to interpret, 

especially because of recent global climate trends. 

Regional groups of similar behavior are easily identified in Figure 3.4. They overlap with those described 

in Chapter 1 (Figure 1.5) and will not be repeated here. Instead, the focus will be on individual national 

and sub-national units for the largest countries. Additional and separate information by major agro-

ecological zones (AEZ) is given later in this chapter for individual countries. 

At the national level, four out of the five largest BIOMSS drop occurred in Africa, starting with Gambia (-

17%), Morocco (-13%), Guinea Bissau (-13%) and South Africa (-10%).  All experienced below average 

precipitation and slightly above average sunshine. All also had low VCIx, which confirm the negative 

impact of the weather conditions. In Lebanon, the fifth country, BIOMSS was 12% below average. Both 

Morocco and Lebanon were at the end of the winter cropping season. While in Morocco the BIOMSS 

behavior can be assigned to low rainfall, it is cool weather and reduced sunshine that account for the 

situation of Lebanon. 

Countries where BIOMSS decreases below average range from -7% to -5% include Tajikistan, Sao Tome 

and Principe, Kyrgyzstan, Bhutan, Lesotho and Argentina. With the exception of Argentina, their VCIx 

exceeds nevertheless 0.9, a favorable value, and most of them increased their CALF values, sometimes 

significantly as Tajikistan (+10%) and Lesotho (+18%). The low VCIx in Argentina was already mentioned 

above. In fact, the country experienced spatially very diverse conditions which are not easy to interpret 

as AMJJ covers the harvest of summer crops (mostly maize and soybean during AM) and the planting of 

winter wheat and barley (during JJ). The main agricultural provinces include Buenos Aires recorded the 

following BIOMSS departures: +5% in Buenos Aires, the main wheat growing area; average values (+0%) 

in Cordoba (main producer of maize) and -13%, mostly due to low sunshine and excess precipitation in 

Santa Fe, which produces about one fifth of the national output of maize and soybeans. 

As exemplified above with Argentina, low and high BIOMSS departure values do occur in countries which 

are doing relatively well on average.  This includes the USA and Russia where the national BIOMSS is 

down 1% in both countries. Particularly in the USA, this includes some major agricultural states ranging 

from South Dakota (-17%) to Iowa, Nebraska, Montana and Wyoming (-10%). Biomass losses between 5% 

and 10% occurred in Colorado (-5%), Kansas, Indiana, Wisconsin, North Dakota, Illinois, Michigan and 

Minnesota (-10%). As already mentioned, all the listed States are characterized by high rainfall, low 

sunshine and cool weather. 

The situation is more mixed in Russia, where negative BIOMSS anomalies in excess of 5% occurs in 18 

areas (out of a total of 96 sub-national units) where precipitation covers the whole spectrum from below 

average (Republic of Mariy El,  -37%; Oblasts of Kirov and Vologda, -29%), average (Oblast of Perm, +2%) 

to well above average ( Komi-Permyak Okrug, +28%). In all areas the temperature was low, and so was 

sunshine (except in the Altai Krai, the Oblast of Novosibirsk and the Republic of Tatarstan, where it was 

average or slightly above). 

While 12 countries, all mentioned above, recorded low BIOMSS compared with average at the national 

level,  positive departures exceeding +5% occur in 55 countries out of 166.  As shown in Figure  3.4,  high 

values predominate in South America, AFRICA, Europe, the Middle-East , Southern AND Southeast Asia, 
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as already shown in Chapter 1. The largest BIOMSS departures in excess of +10% above average were 

brought about by several factors: 

        ω Favorable precipitation (Mali, RAIN +33%, BIOMSS +11%; Madagascar +15% and +12%; Iran +63% 

and +12%; and Pakistan +53% and +18%, the largest national BIOMSS increase for the AMJJ period); 

        ω Favorable sunshine and average temperature, even in the presence of a precipitation deficit in 

Guatemala (BIOMSS +10%), Latvia, Poland and Luxembourg (all +11%), Belgium +13% and Lithuania +16%. 

In Asia, the only country with a BIOMSS increase above 10% was Laos (+11%). 

All countries enjoy VCIx values above 0.9 with the exceptions of Mali (0.69) and Pakistan (0.79). In Mali, 

the rainy season starts in May (south) or June (north), while Pakistan practices typical northern 

hemisphere winter and summer crops, most of them irrigated; in Mali, on the other hand, irrigation is 

ƭƛƳƛǘŜŘ ŀƴŘ ŎƻƴŦƛƴŜŘ ǘƻ ǘƘŜ bƛƎŜǊ ǾŀƭƭŜȅΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ άLƴƴŜǊ 5Ŝƭǘŀέ ǊŜƎƛƻƴΦ Lƴ ōoth countries, CALF was 

low (54% and 35%, respectively) and dropped compared to the recent past (-16% and -8%, respectively). 

Refer to chapter 5.2 (disasters) for likely explanations about the results above. 

Very favorable BIOMSS increases (>+10%) at the sub-national are often more relevant for range-land and 

pastures than for crops, according to local conditions. This applies, for instance, to three provinces in 

Argentina: Chubut with BIOMSS up 12%, La Pampa +15% and San Luis +15% as well. In Brazil, high values 

occur in Rio de Janeiro (+11%), Acre (+11%), Sergipe (+12%) and Alagoas (+14%) in the presence of low 

rainfall and high sunshine in mostly Amazonian areas where sunshine of limiting.  In Canada, the largest 

increases occur at high latitudes in areas of very limited relevance for cropping and livestock.   In India, 8 

States had large BIOMSS rises: from Orissa (+11%) through Punjab, Haryana, Rajasthan, and Uttar 

Pradesh, Bihar and Jharkhand (+ 19%) to Delhi (+22%). The increase was brought about through a variety 

of mechanisms. In Kazakhstan, a large precipitation excess in the oil-rich Atyrau region led to a BIOMSS 

increase of 11%. 

In Russia, the most favorable BIOMSS situations occur in the Baltic region (Kaliningrad Oblast, +16%, 

adjacent to the already mentioned Poland and Latvia) and the Caucasus (Republics of Chechnya +11%, 

Ingushetiya +13% and Kabardino-Balkaria +14%). 

In the United States, only Alaska (+24%) and Arizona (+24%) need mentioning. Rainfall was about average 

in Arizona and the BIOMSS increase is probably explained by lower than average sunshine and 

temperature, which have reduced crop water demand. 

Figure 3.4. Global map of biomass production potential anomaly (as indicated by the BIOMSS indicator) by country and 
sub-national areas, departure from 15YA between April and July 2019 
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3.2 Country analysis  

This section presents CropWatch analyses for each of 41 key countries (China is addressed in Chapter 4). 

The maps refer to crop growing areas only and include several graphs: Phenology of major crops; Crop 

condition development based on NDVI over crop areas at national scale, comparing the April - July 2019 

period to the previous season and the five-year average (5YA) and maximum; Maximum VCI (over arable 

land) for April - July 2019 by pixel; Spatial NDVI patterns up to April - July 2019 according to local cropping 

patterns and compared to the 5YA; NDVI profiles associated with the spatial pattern; time series profiles 

of precipitation and temperature, and crop condition development graphs based on NDVI average over 

crop areas for different regions within the country, again comparing the April - July 2019 period to the 

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

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

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

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

agroecological zones (AEZ) from April to July 2019. 
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AFG AGO ARG AUS BGD BLR BRA CAN DEU EGY ETH FRA GBR HUN IDN IND IRN ITA KAZ KEN KHM LKA MAR MEX MMR MNG MOZ NGA PAK PHL POL 

ROU RUS THA TUR UKR USA UZB VNM ZAF ZMB 

[AFG]  Afghanistan  

Wheat, barley, maize and rice are the main cereals grown in Afghanistan. Most winter wheat is grown in 
the northern border provinces and harvested in May. Spring wheat was planted between March and 
April, while maize and rice were planted in June and July respectively. The precipitation in Afghanistan 
was 67% higher than the average level. Both temperature and sunshine were below average (TEMP 
18.6Ņ, down 0.6Ņ; RADPAR: 1578MJ/m², down 2%). Adequate precipitation made potential biomass 8% 
higher than average. The cropped arable land fraction (CALF) increased by 93%, and the maximum 
vegetation condition index (VCIx) was 0.87. According to crop condition development graphs based on 
NDVI, the national crop growth was exceeded the average level in the past five years. Crop condition was 
better than average throughout the reporting period in 8% of crop lands, mainly in the northern part of 
Badghis. Crop condition exceeded average between April and June, in 17.5% of crop land mainly in the 
northwestern part of Faryab, the north-central part of Sari Pul and the border areas of Baghlan, Kunduz 
and Takhar provinces. Below average NDVI is scatted in I5.9% of crop land. According to the best 
vegetation condition index (VCIx), the vegetation in the north was better than that in the south. Wheat 
grew well during the monitoring period and average output is expected. 

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 207 mm, +68%; The TEMP was 14Ņ, -0.6Ņ, 
and the RADPAR was 1598 MJ/m2, -2%. According to crop condition development graph based on NDVI, 
NDVI was slightly higher than the average level, and the potential biomass decreased by 3%. CALF had 
increased substantially (+52%), and VCIx was 0.95. 

Mixed dry farming and grazing region recorded 111 mm of RAIN, 90% above average, TEMP was 19.7Ņ, 
0.9Ņ lower average, and the RADPAR was 1616 MJ/m2, 2% below average. According to the NDVI 
development graph, crop condition was higher than the five-year average and reached the maximum five 
years value during the monitoring period. CALF in this region more than doubled by remained 
nevertheless at a very low 21%. VCIx reached 0.98. Crop output will be fair, i.e. average for local 
conditions but, more importantly, range-land had benefited from the unexpectedly high rainfall. 

In the Mixed dry farming and irrigated cultivation region the following indicator values were observed: 
RAIN 431 mm, +63%; TEMP 16.5Ņ, -0.6Ņ; RADPAR 1511MJ/m2, -3%. Potential biomass and CALF in this 
area were the highest among the four regions. CALF was 76% higher than average. Abundant rainfall and 
higher CALF improved production prospects in this AEZ, where VCIx reached 1. An excellent crop is 
expected. 

Dry region recorded 99 mm of RAIN, 75% above average, TEMP was 22.6Ņ, 0.5Ņ below average, and 
the RADPAR was 1639MJ/m2, 2% below average. The CALF was 42% higher than the average. VCIx was 
0.6, and the potential biomass increased by 25%. Although RAIN in this area was higher than the average 
level, the rainy season of the Dry region ends in April and the additional water supply has benefited 
mostly the southern range-land directly or through runoff. 

 

 Figure 3.5. !ŦƎƘŀƴƛǎǘŀƴΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ April -July 2019 
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(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) Crop condition development graph based on NDVI (central_Sparse_Veg Region (left) and Mixed_Farming_Graze Region (right)) 

 
(g) Crop condition development graph based on NDVI (Mixed_Dry_IrrigatedRegion (left) and Dry (right)) 

 














































































































































































































































































































































































