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

15YA Fifteen-year average, the average for the four-month period from January from 
2004 to 2018 to April next year; one of the standard reference periods and 
ǘȅǇƛŎŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ. 

AEZ Agro-Ecological Zone 
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Bulletin overview and reporting period  

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

and April 2019, a period referred to in this bulletin as the JFMA (January, Februray, March and April) 

ǇŜǊƛƻŘ ƻǊ Ƨǳǎǘ ǘƘŜ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘΦέ ¢ƘŜ ōǳƭƭŜǘƛƴ ƛǎ ǘƘŜ 113rd such publication issued by the 

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

Academy of Sciences, Beijing. 

CropWatch indicators 

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

remote sensing indicators, following a hierarchical approach.  

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

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

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

factors and its impacts on crops; and (ii) agronomic indicatorsτVHIn, CALF, and VCIx, Cropping 

Intensity, and vegetation indices, 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.  

CropWatch analysis and indicators 

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

soybean; and detailed assessments for Chinese regions, 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 201 AEZs 

As above plus NDVI and GVG survey 

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

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

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

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

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

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

 

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


 

Executive summary  

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

data up to the end of April 2019. It is prepared by an international team coordinated by the Chinese 

Academy of Sciences. 

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

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

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

agro-climatic and agronomic conditions in major production zones in all continents. Chapter 3 covers the 

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

object of a detailed analysis. Chapter 3 constitutes the bulk of the Bulletin. Chapter 4 zooms into China. 

The bulletin also presents the first CropWatch production estimate for selected countries in chapter 5. 

The period from January to April 2019 (JFMA) covers the end dormancy for northern hemisphere winter 

crops, especially wheat, and the early stages of summer crops. In the southern hemisphere, it covers the 

harvest of summer crops (maize, soybean), or their mid-season and late stages (maize in southern Africa). 

Closer to the equator, it includes the harvest of the late 2018 crop of maize or rice and the planting of the 

first 2019 crops, for instance instance in the Philippines, Thailand, Vietnam and Brazil. 

Agro-climatic conditions 

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

2019 JFMA reporting period were closer to average than during a long series of previous CropWatch 

reporting periods: global rainfall was just 2% above average, which compares with 13% in 2017 and 8% in 

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

(-23%), moderate deficits in central America (late and end of growing season), south America and in 

southern Africa where JFMA is the core of the maize season. Some national values were rather low, 

including Venezuela (-54%), Mexico (-49%), Guatemala (-43%), Portugal (-45%) and neighboring Morocco 

(-39%), the Philippines (-49%), New Zealand (-32%) and Kenya (-40%). The impact of low rainfall is often 

confirmed by CropWatch agronomic indicators, for instance in Australia where the fraction of cultivated 

cropland dropped 39% and vegetation condition indices were the lowest among the 20 top exporters of 

wheat. 

Large positive rainfall anomalies occurred in two disjoined areas in the North America (+12%) and in an 

area extending from west Africa to central Asia (+11%) and eastern Asia (+10%). This area was highlighted 

in most recent CropWatch bulletins as it seems to have become a permanent feature. Specific countries to 

be listed include Iraq (+64%) and Syria (+75%). Both Iran (+39%) and Mozambique (+27%) and adjacent 

areas receive special attention in the section on disasters in Chapter 5 because of the destruction brought 

about by floods. Globally, the most anomalous conditions are those that prevailed in the eastern 

Mediterranean and the Middle East, especially Lebanon and Iraq, with precipitation excess larger than 40%, 

low temperature and sunshine (departures in excess of -1.2°C and sunshine 8% or more below average) 

The largest area of spatially consistent positive temperature anomalies occurred in Eurasia in late winter. 

Examples include +2.2°C in Latvia, +2.4°C in the Buryatia Republic and Vologda Oblast in Russia, +2.5°C in 

the Yaroslav Oblast and +3.6°C in the Province of Heilongjiang in China. The unseasonably high 

temperatures may have affected winter crops and forthcoming summer crops in a way that is not yet fully 

understood, possibly in areas where agronomic and climatic indicators do not agree. Several cold areas 
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occurred in north and south America. For sunshine, low values occurred (1) from west Africa to eastern 

Asia, (2) northern America and (3) the main temperature summer crop areas in south America. Virtually all 

other areas experienced above-average radiation. 

2019 Production estimate 

The production estimate proposed in Chapter 5.1 will be updated two times this year. Except for the 

southern hemisphere, it is currently based largely on a mix of actual crop and weather data for the JFMA 

period and estimates for May onward, as only one third of the year has elapsed. The share of actual data 

varies from approximately 18% for maize to 71% for wheat. 

CropWatch estimates the global 2019 production of the major commodities at 1005 million tonnes of maize 

(up 0.7% over 2018), 731 million for rice (up 1.1%), 733 million tonnes of wheat (a 1.5% increase) and 331 

Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ƻŦ ǎƻȅōŜŀƴǎΣ ŀ мΦн҈ ƛƴŎǊŜŀǎŜ ƻǾŜǊ ƭŀǎǘ ȅŜŀǊΩǎ ƻǳǘǇǳǘΦ The current estimate is one of the most 

optimistic issued by CropWatch over the recent cropping seasons, since all crops show positive variations 

compared with the previous campaign. 

Countries that experienced large production increases for maize include mostly Argentina (+7%) and 

Mexico (+8%) as well as three South-east Asian countries including Bangladesh (+8%), Myanmar (+9%) and 

Vietnam where the estimated increase reaches 12%. All countries with a significant drop in maize 

production are located in Africa. 

The production of rice increases in south and South-East Asia, starting with India (+1%), Indonesia (+2%), 

Bangladesh (+6%) and Vietnam (+8%). The most significant decreases occurred in Thailand (-3%) and 

Cambodia (-8%). 

For wheat in several European producers decreases below 2018 output, some of them significantly in 

Romania (-17%), Turkey (-15%), Belarus (-13%) and Hungary (-11%). Positive values are observed for Italy 

(+7%) and Great Britain (+8%) and some eastern European and western to central Asian countries, including 

Ukraine (+4%) and Russia (+9%). The estimates will need to be reassessed because of the uncertainties 

about the impact of very high temperature in some areas. A production increases is also inferred for China 

(+1%), Egypt, Brazil, Ethiopia and Pakistan (+4% to +10%). The largest increases are projected for Pakistan 

(+10%), Morocco (+12%), South-Africa (+14%), Mexico (+17%), and Iran (+19%) where floods have 

destroyed crops and infrastructure but also supplied much needed water. Production decreases are 

projected for two southern Hemisphere wheat growers, Argentina and Australia, -3% and -13%. For the 

United States, the wheat production estimate is up 10%. 

Similar to the other rain-fed summer crop in the country, the Argentinian soybean crop is up (+9%) while 

Brazil stayed at the level of the 2018 output. 

The performance of major exporters and importers does not rise any concerns for the availability of maize, 

rice, wheat and sorghum. 

China 

Climatic variables and the resulting crop condition were generally favorable in the main winter crop 

producing areas. Both precipitation and temperature were above average (20% and 0.6°C, respectively). 

The total output of combined winter crops is estimated to reach 127 million tons, an increase of 1.23 million 

tons (or 1%) above the 2018 season. 

The largest drop of winter crop production occurred in the provinces of Hebei and Shaanxi, but also in 

Shanxi, Hubei, and Chongqing. Henan and Shandong Provinces, the top two provinces in terms of winter 

crop production, both recovered from their poor situation in 2018 with a year-on-year increase of 2.8% 

and 5.6%, respectively, due to the simultaneous increase in planted area and yield. 
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For wheat alone, production is estimated to reach 117 million tons, an increase of 1.35 million tons or 1.2% 

above 2018. The largest wheat production drop (8.4%) occurred in Shaanxi. This is the largest annual winter 

crop production drop in percentage since 2013. The winter wheat planted area in Hubei province is 6.2% 

down from 2018, leading to very significant 7.2% reduction in production. 

 

 



 

Chapter 1. Global agroclimatic patterns  

1.1 Introduction to CropWatch agroclimatic indicators (CWAIs)  

This bulletin describes environmental and crop conditions over the period from January to April 2019, JFMA, 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘέΦ Lƴ ǘƘƛǎ ŎƘŀǇǘŜǊΣ ǿŜ ŦƻŎǳǎ ƻƴ ср ǎǇŀǘƛŀƭ άaŀǇǇƛƴƎ ŀƴŘ wŜǇƻǊǘƛƴƎ ¦ƴƛǘǎέ 

(MRU) which cover the globe, but CWAIs are averages of climatic variables over agricultural areas only 

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

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

climatic patterns. Refer to Annex A for definitions and to table A.1 for 2019 JFMA 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. Correlations between variables (RAIN, TMP, RADPAR, BIOMSS) at MRU scale derive directly from 

climatology. For instance, the positive correlation (R=0.364) between rainfall and temperature results from 

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

²Ŝ ŀƭǎƻ ǎǘǊŜǎǎ ǘƘŀǘ ǘƘŜ ǊŜŦŜǊŜƴŎŜ ǇŜǊƛƻŘΣ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀǾŜǊŀƎŜέ ƛƴ ǘƘƛǎ ōǳƭƭŜǘƛƴ ŎƻǾŜǊǎ ǘƘŜ 15-year period 

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

άƴƻǊƳŀƭ ǇŜǊƛƻŘέ ƻŦ ол ȅŜŀǊǎύΣ ǿŜ ƴŜǾŜǊǘƘŜƭŜǎǎ ǳǎŜ ǘƘŀǘ ǘŜǊƳƛƴƻƭƻƎȅΦ ¢ƘŜ ƭƛǎǘŜŘ ŘŜǇŀǊǘǳǊŜǎ ŦǊƻƳ ŀǾŜǊŀƎŜ 

differ from but are consistent with other sources such as NOAA1 or Copernicus2 which use longer and 

less recent reference period of 30 or 100 years. The specific reason why CropWatch refers to the most 

recent 15 years is our focus on agriculture, as already mentioned in the previous paragraph. 15 years is 

deemed an acceptable compromise between climatological significance and agricultural significance: 

agriculture responds much faster to persistent climate variability than 30 years, which is a full generation. 

CƻǊ άōƛƻƭƻƎƛŎŀƭέ όŀƎǊƻƴƻƳƛŎύ indicators used in subsequent chapters we 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. 

It is stressed that, 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. 

1.2 Global overview  

Departures from average variables, i.e. anomaly patterns characterize the current reporting period more 

meaningfully than the averages themselves. RAIN was below average in about 60% of the MRUs, resulting 

in RAIN being 2% above the average value of the 15-year reference period (2004-2018). TEMP was average 

(just 0.1°C above average) while RADPAR was slightly above average. The current calculation procedure of 

the biomass production potential BIOMSS depends on rainfall and temperature. During the current 

reporting period 80% of its variations can be ascribed to RAIN variations and a couple of % only to TEMP. 

As a result, the global average is 1% above normal (55% of values are above normal). 

Compared with previous JFMA periods, especially in 2017 and, to a lesser extent, the 2018, rainfall depths 

were much closer to the corresponding 15 years average: +13% in 2017, +8% in 2018 and just +2% in 2019 

(Figure 1.1). For RADPAR, the current value of +1% follows two negative departures in 2017 (-2%) and 2018 
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(-5%). Similarly, the global TEMP is slightly positive (departure +0.1°C after negative departures in 2017 (-

0.2°C) and in 2018 (-0.1°C). When looking at weighted averages (Table 1.1), world average values are even 

closer to average. 

!ƭǘƘƻǳƎƘΣ ǘƘŜ ŎǳǊǊŜƴǘ WCa! ǊŜǇƻǊǘƛƴƎ ǇŜǊƛƻŘ ǿŀǎ ŎƭƻǎŜǊ ǘƻ άŀǾŜǊŀƎŜέ ǘƘŀƴ ŘǳǊƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ ǎŜŀǎƻƴǎΣ 

significant continental differences are observed, as illustrated in Table 1.1. RAIN deficits were large in large 

Oceania (-23%, during summer, mostly in the east and south) and moderate in central America (late and 

end of growing season), south America (where the reporting period corresponds to late summer crop 

season in the southern temperature areas) and in Africa where JFMA covers the end of the Mediterranean 

winter season and the main maize growing season in southern Africa. Well above average precipitation fell 

over north America (+12%), central (+11%) and eastern Asia (+10%) 

 

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

Table1.1 Departures from the recent 15-year average of CropWatch agroclimatic indicators over regional 
MRU groups during JFMA. Within each group, averages are weighted by the agricultural area of individual 

aw¦ǎΦ άhǘƘŜǊǎέ ƛƴŎƭǳŘŜ ŦƛǾŜ ƴƻƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ŀǊŜŀǎ ǎƘƻǿƴ ƛƴ ǿƘƛǘŜ ƛƴ ǘƘŜ ƳŀǇ 
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Largely uncorrelated temperatures were recorded over north America (-0.9°C) with low sunshine (-4%) 

while remaining areas of the continent had a smaller temperature deficit (-0.3°C). The largest sunshine 

deficits next to N. America occurred in central and eastern Asia (-4% and -3%, respectively). 

!ƭǘƘƻǳƎƘ ǘƘŜ ŀǊŜŀǎ ƭƛǎǘŜŘ ŀǎ άƻǘƘŜǊǎέ ŀǊŜ Ƴƻǎǘƭȅ ƛǊǊŜƭŜǾŀƴǘ ŦƻǊ ŎǊƻǇǇƛƴƎΣ ƛǘ ƛǎ ƴŜǾŜǊǘƘŜƭŜǎǎ ƛƴǘŜǊŜǎǘƛƴƎ ǘƻ 

observe large positive rainfall and temperature departure (+7% and +2.2°C, respectively) both resulting 

from very anomalous conditions in Boreal north America where RAIN was up 21% and TEMP exceeded 

average by 3.5°C, which is very significant and locally led to unseasonable snow-melt. 

Biomass departures roughly follow rainfall anomalies except in north America, resulting from the combined 

effect of low temperature and low sunshine. The increase is spectacular (+18%) at the highest latitudes. 

1.3 Rainfall and BIOMSS anomalies  

 

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

 

Figure 1.3 Global map of biomass production potential anomaly (as indicated by the BIOMSS indicator) by CropWatch 
Mapping and Reporting Unit (MRU), departure from 15YA between between January and April 2019 

Marked rainfall deficits in excess of 30% occurred in Oceania (New Zealand MRU 56, -32%; Nullarbor to 

Darling in south-west Australia MRU 55, -40%), In Queensland to Victoria (MRU 54), which includes major 

agricultural areas, the deficit was lower at 23 %, 171 mm instead of the average 222 mm). All these areas 

have not started their main growing season and the impact on production is currently neutral, even if soil 

moisture is lower than expected.  The same applies to a large extent in Central America (MRU 17 Sierra 

Madre, -37%) and northern South America (MRU 19, 33%). In the Semiarid Southern cone (MRU 28, -30%) 

crops play a minor part but the shortage or rainfall has affected rangelands. In the tropical southern 

Chinese island of Hainan (MRU 33, -39%) the main growing season is just starting but initial conditions are 

water water stressed. The most severe impact of drought is likely to have occurred in MRU 07, the north 
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African Mediterranean. Especially in the Maghreb, the end of the main wheat and barley season coincides 

with the reporting period and the water deficit (-33%) is bound to have affected the maturity of crops. 

Less severe, but nevertheless significant deficits affected southern Asia (MRU 45, -13% in southern Asia; 

MRU 50, -12% continental south-East Asia) and eastern Africa (MRU 02, the east-African Highlands with 

RAIN down 10%; MRU 04, -17%, the Horn of Africa). 

Large positive rainfall anomalies occurred in two disjoined areas in the North America and in an area 

extending from west Africa to central and eastern Asia. The area was highlighted in most recent CropWatch 

bulletins as it seems to have become a permanent feature. In northern America, abundant precipitation 

affected MRUs 13 and 16, the Corn Belt and the west coast, with excesses of 34% and 32%, respectively, 

two important agricultural areas which have suffered from water logging and floods. In Asia, the highest 

precipitation was recorded from the eastern edge of the Mediterranean the second area (MRU 31, Western 

Asia, rainfall up 33%) to China: Huanghuaihai (MRU 34, +34%), southern China (MRU 40, RAIN +43%) and 

Taiwan (MRU 42, RAIN +45%). In between, we need to mention the Loess region (MRU 36), Gansu-Xinjiang 

(MRU 32) and Southern Mongolia (MRU 47) with excesses reaching +35%, +61% and +170%, respectively. 

While the Loess region is a major agricultural area, pastoralism prevails in semi-arid MRUs 32 and 46. In all 

areas, the precipitation has replenished soil moisture and created favourable conditions for winter spring 

growth, rangeland development and river flows. 

In general, the departures from average of biomass development potential follow precipitation departures, 

within limits due to the impact of temperature. Among the low rainfall areas (deficit at least 20%), different 

behaviours of RAIN and BIOMSS only occur in Eastern Central Asia (MRU 52), which covers essentially the 

northern half of Mongolia, the Republic of Buryatia and the Amur Oblast, where winter crops are marginal 

productions. MRU 52 had a precipitation deficit of 27%, but BIOMSS was down only 5% due to the large 

positive temperature anomaly (+2.4°C). Temperatures, however, remained well below freezing. In the Corn 

Belt, Taiwan and Gansu-Xinjiang, which are all large rainfall excess areas, the biomass potential increased 

much less than precipitation, (BIOMSS variation of -4%, +23 and +38%, respectively) because precipitations 

have reached high values above which BIOMSS increases no longer respond to RAIN increases. 

1.4 Temperatures  

 

Figure 1.4 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Mapping and 
Reporting Unit (MRU), departure from 15YA between between January and April 2019 

The largest area of spatially consistent positive temperature anomalies occurred in Eurasia, from non-

Mediterranean western Europe (MRU 60, +0.5°C) to southern Japan and Korea (MRU 46, +0.6°C). It embeds 

MRUS with larger anomalies in the west (MRU 58, Ukraine to Ural mountains) and in the east (MRUs 52, 

eastern Central Asia; MRU 38, North-East China and MRU 35, Inner Mongolia) where the positive 

temperature anomalies reached 1.7°C, 2.4°C, 3.0°C and 1.6°C, respectively. 
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The northern half of Africa, much of north America and of South America had cool weather with departures 

from average in the range from -0.5°C to -1,5°C. The coldest area that deserves to be mentioned is MRU 

12, the northern Great Plains, -2.3°C below average, as well the adjacent MRUs of British Columbia to 

Colorado (MRU 11, -1.5°C below average) and, to a lesser extent, the Corn Belt (MRU 13, -0.7°C). 

1.5 RADPAR 

 

Figure 1.5 Global map of photosynthetically active vradiation anomaly (as indicated by the RADPAR indicator) by 
CropWatch Mapping and Reporting Unit (MRU), departure from 15YA between between January and April 2019 

The situation of sunshine is easily summarised: low RADPAR occurred (1) from west Africa to eastern Asia, 

(2) northern America and (3) the main temperature summer crop areas in south America. Virtually all other 

areas somehow experienced above-average radiation. 

In the first (1), lowest values occur in eastern Asia (MRU 37, Lower Yangtze -15%; MRU 34, Huanghuaihai, 

-4% and MRU 41, South-West China with -3%) and in western-central Asia, especially mountain areas. They 

include, in addition to MRU 31 (Western Asia, -6%), the Pamir area (MRU 30, -7%), the Caucasus (MRU 29, 

-4%) and the Ural to Altai mountain ranges (MRU 62, -3%). 

The second (2) includes five MRUs with values from -6% in the two first to 4% in the last: MRU 16, West 

Coast; MRU 14, Cotton Belt to Mexican Nordeste; MRU 18, south-western US and Northern Mexican 

highlands; MRU 13, the Corn Belt and MRU 12, the Northern Great Plains. 

The third (3) includes MRU 25, Central-north Argentina with RADPAR down 6%, as well as the major 

summer crop growing area of the Pampas (MRU 26) at 4%. This includes south-eastern Brazil, Uruguay and 

the north-eastern provinces of Argentina. 

The most abnormally sunny regions include New Zealand (MRU 56) and Hainan Island (MRU 33) where the 

excess sunshine reached 9 and 17%, respectively. 

1.6 Combinations of anomalies  

The above-mentioned high sunshine areas in MRUs 33 and 56 were also, logically, characterised by dry 

conditions and, at least for Hainan (MRU 33) by significantly warmer than average temperature (+2.0°C). 

About half the areas where weather was globally atypical for the JFMA period occurred in Asia, and more 

specifically in China. This includes low rainfall with high temperature and abundant sunshine in Hainan 

(MRU 33), North-East China (MRU 38) and eastern-central Asia (MRU 38). Another group of MRUs had high 

rainfall with either very low RADPAR (Lower Yangtze, MRU 37) or unseasonably warm weather in Inner 

Mongolia (MRU 35), Taiwan (MRU 42) and Gansu-Xinjiang (MRU 32). On the American continent, two 

mostly pastoral areas were dry and cold in the south (MRU 28, the Semi-arid Southern Cone and MRU 27, 
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Western Patagonia) or wet and cold with low sunshine in one of the major global agricultural areas, the 

Corn Belt (MRU 13). 

In Africa, both the Sahel (MRU 08) and the Sahara to Afghan Desert (MRU 64) has relatively cool weather 

(by local standards!) but the second was wetter than average. Southern Australia was dry but cooler than 

expected in the west and warm in the east. 
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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 

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

2.1 Overview  

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

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

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

Table2.1 January  to April  2019 agroclimatic indicators by Major Production Zone, current value 

and departure from 15YA  

 RAIN TEMP RADPAR 

 Current 

(mm) 

Departure  

(%) 

Current 

(°C) 

Departure  

(°C) 

Current 

(MJ/m2) 

Departure 

(%) 

West Africa 192  1  28.7  -0.4  1317  0  

North America 357  15  3.8  -1.1  730  -5  

South America 676  2  24.0  -0.3  1184  1  

S. and SE Asia 124  -3  24.7  0.0  1214  1  

Western Europe 196  -9  6.3  0.3  608  5  

C. Europe and W. Russia 238  -2  0.6  1.5  483  -1  

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 (January-
April) for 2004-2018. 

 

Table2.2 January  to April  2019 agronomic indicators by Major Production Zone, current seas on 

values and departure from 15YA/5YA 

 BIOMSS 
(gDM/m2) 

CALF (Cropped arable land fraction) Maximum VCI 
Intensity 

 Current 15A Departure (%) Current 5A Departure (%) Current 

West Africa 602  0  53  -2  0.89  

North America 753  -2  42  -2  0.86  

South America 1713  2  99  0  0.85  

S. and SE Asia 415  6  72  -1  0.87  

Western Europe 740  -6  94  -1  0.91  

Central Europe and W Russia 680  6  51  -20  0.75  

http://www.cropwatch.com.cn/
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Note: See note for Table 2.1, with reference value R defined as the fifteen-year average (15YA) for the period (January-April) for 
2004-2018 or five-year average (5YA) for the same period (January-April) for 2014-2018. 

2.2 West Africa  

The reported period covers the onset of the main growing season for the main crops (cereals: 

maize, sorghum, millet; tubers: yam and cassava) that are important components of food security 

in the West African region. Most of the cropped land is along the coastal areas while the northern 

drier parts are currently uncropped. Dry conditions in most parts of the north are important for 

the crop harvest April, while onset of the rains in the south (February/March) created conducive 

environments for land preparation and planting of maize and yams. 

The West African region received cumulative rainfall of 192 mm (+1% above average) covering 

59.2% of the region with highest amounts in Equatorial Guinea (640mm, +1%). However we expect 

precipitation to build up starting with the southern coastal areas into the northern areas. The 

regional average temperature was 28.7°C (-0.4°C departure) and RADPAR reached 1317 MJ/m², an 

insignificant from the average). The observed fraction of cropped arable land (CALF) is 

predominantly relevant for the wet coastal areas while northern areas of the West African region 

are still uncropped. Consequently, the observed biomass production potential was 602 gDM m-2 

with low departures (<-20%) covering mostly uncropped northern areas (except for some irrigated 

winter crops) and coastal parts which experience bimodal rainfall. The observed VCIx for the MPZ 

was 0.89 predominantly resulting from the coastal areas and northern Nigeria. The VHI minimum 

map, a proxy characterizing vegetation health or a combined estimation of moisture and thermal 

conditions showed stresses from mid to northern areas of the MPZ affecting most parts of the 

country in this regions. 

Based on these CropWatch indicators, stable climatic conditions favorable onset of the main long 

growing season are expected in the MPZ. 

 

Figure 2.1 West Africa MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 



24| CropWatch Bulletin, May 2019 

 
e. Maximum VCI 

 
f. Cropped arable land 

 
g. Biomass accumulation potential departure 

 
h. VHI minimum 

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

2.3 North America  

This reporting period covers the major growing season of winter crops, including winter wheat, 

rye, oats, and rapeseed (canola). Crop condition in major winter crop zones is above average. 

Compared to average, precipitation was up 15% while temperature was below by 1.1°C. The 

photosynthetically active radiation in the MPZ was significantly lower than the average by 5% due 

to increased cloudiness. A severe cold wave occurred in February and caused the temperature in 

the Canadian Prairies and Northern Plains to be below average by more than 10°C. Precipitation 

in the middle and lower Mississippi River was 150 mm higher than average in late February, which 

led to floods. Fortunately, because most spring crops had not yet been sown in February, the 

abnormal weather did not directly impact agricultural production. 

Due to the cold wave, sowing was, however, delayed, which caused the cropped area land to drop 

2% below the 5-year average. Above average precipitation and low temperature reduced the risk 

of drought, as confirmed by VHIn, except for scattered areas in the Great Plains. As to the major 

winter crops producing zone, potential biomass in Central and southern Great Plains was 20-30% 

higher than average due to adequate soil moisture. High VCIx also confirms the good crop 

condition in Central and southern Great Plains. 

In summary, the condition of winter crops is above average and CropWatch estimates that winter 

crop production is likely to above average as well. 
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Figure 2.2 North America MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 

 
e. Maximum VCI 

 
f. Cropped arable land 

 
g. Biomass accumulation potential departure 

 
h. VHI minimum 

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

2.4 South America  

The current Bulletin covers the peak vegetative development and maturity of summer crops in the 

MPZ. The harvest of maize, soybean and other summer crops will be concluded in May. Overall 

crop condition in South America was average during the monitoring period. 
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The region showed close to average rainfall (+2% above average). However, according to rainfall 

departure clusters (Figure 2.3a) spatial variability was large. Some areas experienced large 

precipitation excesses, such as the north-eastern Pampas, Uruguay and South Brazil. In East 

Paraguay and the border area between the Paraná region of Brazil and Paraguay, precipitation 

deficit had occurred in November 2018 during the previous CropWatch reporting period. TEMP 

showed a slight reduction of 0.3°C. All of the areas illustrated in Figure 2.3b showed high variability 

in temperature anomalies during the period with a range of change of 3°C or larger. Central Mato 

Grosso in North-west Brazil suffered abnormally warm weather from February to early 

April.  Other areas showed lower values around March and positive anomalies at the beginning 

and end of this reporting period. Argentina and Uruguay recorded negative anomalies in March at 

a time when almost no anomalies occurred in Brazil. RADPAR showed an increment of 1 % over 

average. 

BIOMSS was 2 % above average, again with a lot of spatial variability (Figure 2.3g). Negative 

anomalies were observed in the South of the Pampas, Chaco and Center of Brazilian agricultural 

area, while positive anomalies where observed in North-east Argentina, as well as in Northern and 

Southern Brazil. As was also observed during the previous reporting period, all arable land was 

cropped (Cropped Arable Land Fraction of 100 %), which represents a 3 % increment compared to 

5 years average (Figure 2.3f). Maximum VCI showed on average values of 0.75. Values higher than 

0.8 were observed in most of the region, with the exception of some places in South-west and 

North-west Argentina and some patches in Brazil (Figure 2.3e), including southern Rio Grande do 

Sul and eastern Paraná States. Minimum VHI showed in general values lower than 50 (Figure 2.3h). 

In particular quite low values (less than 15) were dominant over some of the main agricultural 

subregions like Paraná in Brazil and the Argentinian Pampas, where crops suffered from short-

term water stress during the rainfall deficit period. 

Figure 2.3 South America MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 

 
e. Maximum VCI 

 
 f. Cropped arable land 
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g. Biomass accumulation potential departure 

 
h. VHI minimum 

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

2.5 South and Southeast Asia  

Overall crop condition was favorable in South and South-east Asia over the reporting period, as 

indicated by both above-average BIOMSS (+6%) and a relatively high value for VCIx (0.87). This 

derives directly from average agroclimatic conditions (RAIN -3%, TEMP 0.0°C, RADPAR +1%, all 

compared to their respective averages). 

62.7% of cultivated areas experienced average rainfall throughout the monitoring period; they are 

mainly located in the western part of the MPZ, covering most regions of India. In contrast, rainfall 

fluctuated largely over time in other parts of the MPZ. Temperatures profiles were generally above 

average in the north-west, central and eastern parts of the MPZ, including southern India, 

Bangladesh, Myanmar, Thailand, Cambodia, Laos and Vietnam (59.3% of the arable areas). 

Remaining areas (making up 40.7% of crop land) showed more significant variations in 

temperature, with the values consistently below average especially in northern India and Nepal. 

Most of the MPZ was actually cropped but uncropped areas occurred in southern and central India, 

Myanmar and Thailand. According to the map of VCIx patterns, favorable crop condition, with the 

values greater than 0.8, developed in the north-western and eastern parts of the MPZ, including 

northern India, Nepal, Bangladesh and Vietnam; moderate values between 0.5 and 0.8 were 

common in central and southern India, Myanmar and Thailand. The poorest crops (VCIx below 0.5) 

appeared in southern and western India. Consistent with the pattern of VCIx, above-average 

BIOMSS was located in the north-western and eastern parts of the MPZ, especially northern India, 

southern Myanmar, Vietnam and southern Thailand. On the contrary, below-average BIOMSS 

occurred in central and southern India, northern Thailand and Sri Lanka, probably due to drought. 

This is confirmed by the spatial patterns of VHIn, as the lowest values (below 15) also occurred in 

southern India, northern Thailand, Sri Lanka, Cambodia and Laos. 
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Figure 2.4 South and Southeast Asia MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 

 
e. Maximum VCI 

 
f. Cropped arable land 



30| CropWatch Bulletin, May 2019 

 
g. Biomass accumulation potential departure  

 
h. VHI minimum 

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

2.6 Western Europe  

The reporting period covers the core of the winter crops season of the continental Western 

European MPZ: winter crops were overwintering or beyond dormancy and summer crops have 

been planted, and will continue to be planted in the cooler areas. Crop condition was generally 

above average in most parts of MPZ based on the integration of agroclimatic and agronomic 

indicators (Figure 2.5). 

A large contrast is observed among countries in relation to rain. The whole MPZ showed a large 

drop in RAIN (9% below average), quite larger than in the other major agricultural zones in the 

world (Table 2.1). The spatial distribution of rainfall profiles indicates that the poor precipitation 

was observed in 50% of the entire MPZ (most of France, Italy, Spain, south-eastern Czech Republic, 

eastern Austria, southern Slovakia and Hungary) almost throughout the monitoring period. The 

most severely affected countries were Austria (RAIN -25%), Italy (RAIN -24%), Spain (RAIN -19%) 

and France (RAIN -18%). Crop growth in of the major winter wheat producing areas (eastern 

Hungary and central France) was impacted by continuous dry weather conditions. The other half 

of the cropland in the MPZ recorded above average precipitation in early February and late 

February to early March. 

Temperature (TEMP) for the MPZ as a whole was above average (+0.3°C), and radiation was well 

above average with RADPAR at +5%. Most parts of MPZ experienced warmer-than-usual 

conditions from February to March, while below the average temperature mostly occurred in 

January; frost damage had very limited impact on crop growth. Planting of spring crops is well 

advanced in most regions based on the agroclimatic indicators but in the region that was affected 

by the persistent dry weather, only 94% of arable lands were cropped (i.e. 1% below average) in 

the area including Hungary, Austria, Italy, central France and Spain. More rain is needed in the 

coming months to raise soil moisture levels, and create favorable conditions for the growth of 

winter crops. 

Due to more than 50% of the region experiencing persistent dry weather and overall warmer-than-

usual conditions for the MPZ, the biomass accumulation potential BIOMSS was 6% below average. 

The lowest BIOMSS values (-20% and below) occurred in Hungary, Austria, Italy, France, Spain and 

UK, 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 Germany 

and Denmark. The average maximum VCI for the MPZ reached 0.91. 
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Generally, crop condition of winter crops in Western Europe was favorable, but more rain will be 

needed in several important crop production areas to ensure an adequate soil moisture supply for 

the ongoing winter. 

Figure 2.5 Western Europe MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 

 
e. Maximum VCI 

 
 f. Cropped arable land 
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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  

During the current monitoring period, main winter crops in central Europe to western Russia were 

in the field and dormant. Sowing of summer crop was in underway, starting in the south and west 

of the MPZ. Agroclimatic variables show average conditions for rainfall (down 2% below average) 

and sunshine (RADPAR down 1%) but 1.5°C warmer than average weather, which is significant for 

the large area of the MPZ (Figure 2.6). 

The temperature profiles displayed overall above average values from February to March for most 

parts of Belarus, Romania, north-west Ukraine, central and western parts of Western Russia. The 

departures range from 0.9°C to 5.3°C, affecting 72.7% of the MPZ. The effect on crops is mixed as 

the high temperature has locally damaged crops through defreezing-refreezing cycles, and 

increased crop water demand. Slightly below average temperature between 0.0°C and 0.3°C 

occurred in late February and late March in 27.3% of the areas, including western Belarus, Poland, 

Romania, central and south-eastern Moldova, and southern Ukraine. 

Off average rainfall was recorded in Poland (RAIN -4%), Ukraine (-4%), Belarus (-14%), and central 

and southern West Russia. Only Romania had above-average water supply (+12%), resulting from 

high rainfall that occurred in late January and late April when precipitation was more than 30% 

and 45% above average in Romania and in the west of Ukraine. Below rainfall around -15% was 

observed in late January, mid-February and middle-April over the southern part of Western Russia 

(Adygeya Republic, Stavropolskiy Kray, southern Rostovskaya Oblast), and south-eastern Ukraine. 

The reduced rainfall has not necessarily had a negative impact on the dormant winter crops, unless 

temperature has prematurely broken dormancy. 

The biomass accumulation potential (BIOMSS) of the MPZ was close to average, being 6% above. 

Largest increases (more than 10%) occurred in southern Poland. According to the maximum VCI 

map values were above 0.8 in Poland, West Belarus and Eastern Ukraine. The maximum VCI was 

below 0.5 in most of Western Russia, where the arable land was apparently uncropped. For the 

MPZ as a whole CALF dropped 20 percentage points compared to the recent five-year average, 

which may be due to abnormal phenology or to winter drought brought about by high 

temperature. 
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Figure 2.6 Central Europe-Western Russia MPZ: Agroclimatic and agronomic indicators, January to April 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 (mm) 

 
e. Maximum VCI 

 
 f. Cropped arable land 

 

 
g. Biomass accumulation potential departure 

 
h. VHI minimum 

Note: For more information about the indicators, see Annex B. 
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Chapter 3. Core  countries  

3.1 Overview  

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

The present section offers a closer look at individual countries, including the 41 countries that together 

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

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

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

1. Introduction 

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

ŘŜǘŀƛƭ ŀǘ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀƴŘ ǎǳōƴŀǘƛƻƴŀƭ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ƭŜǾŜƭǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ŎƘŀǇǘŜǊΦ ¢ƘŜ άŎƻǊŜ ŎƻǳƴǘǊƛŜέΣ 

including major producing and exporting countries are all the object of a specific 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 5.1) 

although they 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 165 individual countries and 

sometimes their subdivisions for the largest ones. Some of them are relatively minor agricultural producers 

at the global scale, but their national production is nevertheless crucial for their population, and conditions 

may be more extreme than among the large producers. 

2. Overview of weather conditions in major agricultural exporting countries 

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: Three out of four maize exporters where the crop was in the field during the reporting period had 

moderate to large excess precipitation, including Argentina (+14%), South Africa (+14%) and Paraguay 

(+21%). Both Argentina and Paraguay also had below average temperature (-1.2°C and -0.8°C) and sunshine 

(-4% and -1%), respectively. The Cropped Arable Land Fraction (CALF) was very close to average and 

Maximum VCI (VICx) was moderate, indicating some negative impact of excess precipitation. Although 

South Africa had an overall positive water balance, the value of +14% situation results from very dry 

conditions followed by a late season spell of abundant rainfall associated with the Mozambican cyclones 

(refer to section on disasters in chapter 5). 

In India the period covered includes the harvest of Rabi crops, including Rabi maize and wheat. Agroclimatic 

and agronomic indicators describe a globally average situation which should also result in fair crops. 

In the northern hemisphere where maize is still to be planted, significant precipitation excesses in the USA 

(+19%) and Serbia (+30%) have provided good soil moisture but may have negatively impacted winter 

wheat. Below average rainfall affected mostly France (-18%) and Hungary (-12%). 

Rice: India, the main exporter of rice, cultivates the crop during both the Rabi season (where it has reached 

maturity) and the Kharif season, where the crop is in early stages. As mentioned above for maize, indicators 

give no reason for concern. In south-east Asia, the reporting period covers the late harvest of one crop and 
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the early stages of spring rice. Both Thailand and Vietnam recorded a moderate precipitation deficit (-12% 

and -6%) with above-average temperature and 6% excess sunshine compared with average. When taking 

into consideration CALF and VCIx, crop condition is assessed as average in Thailand but favourable in 

Vietnam where VCIx reaches 0.98. In Pakistan and the USA, the rice crop is yet to be planted and there is 

no reason for concern. 

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

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

and Australia. In Australia, the JFMA period covers the end of the 2018-19 harvest (up to January) and the 

early stages of the 2019-20 crop (from April). Very dry conditions have affected the period (RAIN down 17% 

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

among the 20 top exporters. The 2018-19 crop is unlikely to have been satisfactory, but the impact on the 

ongoing wheat season is still open. 

Although the USA experienced very wet and cool conditions, the agronomic indicators reach values which 

indicate globally average conditions for winter wheat. Both Canada and Russia had about average 

precipitation and sunshine, but temperatures departed markedly from average with a drop in Canada (-

1.4°C) and a rise in Russia (1.7°C). Both countries, however, recorded a drop in CALF (-28% and -35%) and 

just moderate VCIx (0.80 and 0.72), respectively. Crops are best assessed as just fair. Weather conditions 

relatively similar to those of Canada and Russia affected Ukraine but agronomic indicators are somewhat 

more favourable (-11% for CALF and VCIx at 0.81). Although France had a marked drop in RAIN (-18%), 

agronomic indicators are very favourable (normal CALF and rather large VCIx at 0.95) most probably 

resulting from favourable sunshine (+6%), a variable which is usually the dominant limiting factor in 

northern hemisphere winter wheat production. 

Among the countries ranking 7 to 12 for wheat exports, which cover the range from nine to three million 

tons (Germany, Argentina, Kazakhstan, Romania, Bulgaria, India) all had close to or above average rainfall, 

with the largest positive departures in Bulgaria (+8%), Romania (+12%) and Argentina (+14%). All had VCIx 

values above 0.75 (up to 0.93 in Germany) but CALF was down 11% in Romania and and 13% in Kazakhstan, 

where warm weather (1.4°C above average) may have led to snow-melt and cold damage. For Argentinian 

wheat, the conditions are largely irrelevant as the harvest ended in early January. 

All the remaining wheat exporters (ranks 13 to 20) had mostly slight to moderate precipitation deficits from 

-1% (Brazil) and -3% (Czechia) to -15% (United Kingdom), the only exception being Mexico with a very 

ǎƛƎƴƛŦƛŎŀƴǘ пф҈ ŘǊƻǇΦ ¢ƘŜ ƻƴƭȅ ƻǘƘŜǊ άŀōƴƻǊƳŀƭŅ weather was recorded in Lithuania (RADPAR +10%). In 

Mexico, where winter wheat is currently at mid-season, the States with the largest wheat production 

potential all suffered large rainfall deficits (Guanajuato -67%; Hidalgo -74%; Queretaro -82%). In spite of 

irrigation, the magnitude of the deficit is such that an impact on crops is very likely. In Brazil wheat is just 

being planted and mostly average JFMA weather is not expected to significantly affect the future output 

(to be harvested at the end of 2019). 

Soybean: Among the eight countries that export more than 1 million tonnes of soybeans, all except 

Argentina, Brazil, Uruguay and Paraguay are located in the northern hemisphere and, as such, are planting 

or are still to plant soybeans that will develop from late spring and summer. In south America, however, 

the reporting period covers mid-season stages to early harvest and, as such, the current indicators are very 

relevant for soybean. Brazil experienced average conditions and indicators (VCIx at 0.78) point at average 

crop condition.  Argentina, Uruguay and Paraguay experienced similar conditions characterised by above 

average precipitation (between +12% and +21%), below average temperature (0.8°C to 1.2°C below 

average) lower than normal sunshine (-1% to -5%). In Argentina, the only country for which CropWatch 

agronomic indicators are available, values are average. Altogether, the soybean output is therefore 

assessed as average as well at this stage of the season. 
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3. Weather anomalies and biomass production potential changes 

A Caveat 

All variables are compared against the recent 15-year average (2004-2018). This constitutes a change 

compared to the previous bulletins where BIOMSS was compared against the recent 5-year average (5YA). 

Agronomic indicators, however, are compared agaƛƴǎǘ ǘƘŜ р¸! ŀǎ ōŜŦƻǊŜΦ CƛƎǳǊŜ оΦм ǎƘƻǿǎ άǾŜǊȅ ŘǊȅέ ŀƴŘ 

άǾŜǊȅ ǿŜǘέ ŎƻƴŘƛǘƛƻƴǎ ƛƴ ǎŜǾŜǊŀƭ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ŎǳǊǊŜƴǘƭȅ ƛƴ ǘƘŜƛǊ ŘǊȅ ǎŜŀǎƻƴΣ ŦƻǊ ƛƴǎǘŀƴŎŜ ƛƴ ǘƘŜ ǿŜǎǘ !ŦǊƛŎŀƴ 

Sahel. In Niger, for instance, the rainfall deficit reaches 65%: 2 mm were estimated for a country where the 

15YA reaches 6 mm over the reporting period. In other words, the country is in its dry season and no rain 

is actually expected: there is no drought. The text below refers only to areas where significant amounts of 

rainfall are actually expected. 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 in 

Malaysia during the current reporting period: average rainfall reaches 1042 mm, so that the amount 

recorded (712 mm) is 32% below average. 712 mm, however, corresponds to about 6 mm per day, which 

is sufficient to cover the requirements even of water demanding crops. In fact, the deficit in Malaysia 

probably corresponds ǘƻ ŀ ǎƭƛƎƘǘƭȅ ƭƻƴƎŜǊ ǘƘŀƴ ŀǾŜǊŀƎŜ άŘǊȅ ǎŜŀǎƻƴέ ƛƴ CŜōǊǳŀǊȅ ŀƴŘΣ ŀǎ ǎǳŎƘΣ ŘƻŜǎ ƴƻǘ ǊƛǎŜ 

concerns. 

Rainfall and biomass 

 

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

 

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

 

(1) Dry conditions 
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Rather dry conditions are observed in several tropical and equatorial countries, especially around the 

Caribbean basin, including Guyana and French Guyana (both at -80%), Suriname (-72%), Venezuela (-54%), 

Mexico (-49%), Panama (-46%)  as well as Guatemala (-43%) and Nicaragua (-32%). 

In the western Mediterranean area, several countries are likely to have suffered a shortage of precipitation 

for they main agricultural season, especially Portugal (-45%), Morocco (-39%) and Algeria (-34%). 

In south-eastern Asia and Oceania, the largest deficits occurred in New Caledonia (-58%), THE Philippines 

(-49%), New Zealand (-32%). 

In Africa, we need to report the precipitation shortfalls that occurred in the Horn of Africa in Somalia (-

53%), Kenya (-40%) and Uganda (-25%) and in parts of Southern Africa that were not affected by the two 

cyclones that crossed to Mozambique Channel, namely Namibia (-42%). 

(2) Wet conditions 

The largest precipitation excesses at the national level include some countries bordering the Mozambique 

Channel (Mozambique +27%, Eswatini +35%), the eastern Mediterranean and the Middle-East (Kuwait 

+29%, Qatar +30%, Iran +39%, Lebanon +42%, Iraq +64%, UAE +71%, Syria +74%, Greece +76% and Cyprus 

+90%). 

Some of those countries (e.g. Iran) are covered in chapter 5 (section on disasters) because of serious floods 

that also affected some neighbouring countries belonging to semi-arid central and western Asia such as 

Turkmenistan (+64%) central Asian countries Pakistan (+6%). Much of the destruction was due to heavy 

precipitation following a prolonged drought. 

(3) Biomass 

Biomass very closely follows precipitation as 84% of biomass variability is accounted for by rainfall 

variability, with very few exceptions usually brought about by low temperature, as in North Macedonia 

(RAIN +66%, BIOMSS +15%). 

3.3 Temperature anomalies 

 

Figure 3.3 Global map of temperature anomaly (as indicated by the TEMP indicator) by country and sub-national areas, 
departure from 15YA between January and April 2019 

 

(1) Low temperature 

With the exception of Morocco, most of the area from west Africa to southern Himalayas areas experienced 

below average temperature, which includes a number of countries with departures in excess of 1.5°C; they 

occurred in Mauritania (-2.2°C), Jordan, Mali and Tunisia (all three at -1.6°C) and Israel (-1.5°C).  Eleven 

more countries had cool weather (between 1.0°C and 1.4°C below average), mostly over winter crop areas 
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including Iraq (-1.4°C), Egypt (-1.3°C) and Pakistan (-1.3°C) and with the two Indian States of Bihar (-1.4°C) 

and Jharkhand (-1.0°C) as the easternmost areas. 

On the American continent, the countries to mention include winter in Canada (-1.4°C) and summer in 

Argentina (-1.2°C), Chile (-1.1°C) and Uruguay (-1.0°C). In the US, the average departure was moderate (-

0.7°C) but individual States recorded larger values which include South Dakota and Montana (-3.5), North 

Dakota (-3.0). Slightly less severe conditions prevailed in the major maize and soybean producing areas of 

Minnesota (-2.6), Nebraska (-2.4) and Iowa (-2.0). Some impact on winter wheat is likely in Nebraska. 

(2) High temperature 

Most high temperatures occurred in a huge area from Belgium to Japan across central Asia. In western 

Eurasia the largest departures occurred around and east of the Baltic, including Poland (+1.6°C), Russia 

(+1.7°C), Belarus (+1.9°C), Lithuania (+2.0), Estonia (+2.1) and Latvia (+2.2) with departures between +1.0°C 

and +1.4°C in Czechia, Denmark, Germany, Hungary, Slovakia and Ukraine. In Russia, some western Oblasts 

and Republics departures exceeded the listed ones, reaching +2.4°C in the Buryatia Republic and Vologda 

Oblast, +2.3°C  in the Oblasts of  Tver and Novgorod and between +2.2 and +2.0 in the Republic of Karelia 

and the Oblasts of Moscow, Arkhangelsk, Kostroma, Pskovs, Leningrad, Nizhny Novgorod, Vladimir and the 

Russian enclave in the EU, Kaliningrad. Several of the listed areas, especially in Russia, experienced snow-

melt because of the warm wave with a potential negative impact on winter crops. 

In central Eurasia, it is in order to list Mongolia (+2.2°C) as well as Kyrgyzstan, Uzbekistan and Kazakhstan 

which all averaged +1.4°C above the average.  At the subregional level it is in order to mention some 

Regions in in Kazakhstan (Almaty +2.3°C, Kyzylorda +2.1 and Jambyl +1.9°C) and Russian Oblasts (including 

Yaroslav +2.5°C, Tomsk +2.0°C and Kemerovo +2.0°C). On the eastern margin of the continent, some 

Russian oblasts of limited agricultural importance and some Chinese provinces recorded high values, for 

instance the Jewish Autonomous (+3.4) and the Chita (+2.8) Oblasts, the Kray of Promorsky (+3.1°C), the 

Agin-Buryat Okrug (+2.9°C) as well the neighbouring Chinese provinces of Jilin (+2.8°C) and Heilongjiang 

(+3.6°C). Heilongjiang recorded one of the largest temperature anomalies among the more than 3100 

countries, sub-national administrative units and agro-ecological zones monitored by CropWatch. Among 

agriculturally relevant areas it is exceeded only by some south-west African areas in Angola (Huila, Cunene) 

and Namibia (Ohangwena) with +3.7°C and +3.8°C anomalies. The largest departures occur north-western 

America, especially in the Yukon Territory in Canada, a subarctic region in Boreal America (MRU 61 which 

also includes Alaska), where temperature was 6.2°C above average, making it the most anomalous region 

in terms of temperature. 

Three additional groups of countries are to be listed: (1) south-east Asian with Viet Nam (+1.2°C), Korea 

DPR (+1.3°C) and Laos (+1.5°C), (2) southern Africa with Botswana (+1.1°C), Angola (+1.7°C) and Namibia 

(+2.2°C) and (3) Guatemala (+1.4°C) and Belize (+1.5°C) in central America. 

3.4 RADPAR anomalies 
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Figure 3.4 Global map of photosynthetically active radiation anomaly (as indicated by the RADPAR indicator) by country 
and sub-national areas, departure from 15YA between January and April 2019 

 

(1) Below average sunshine 

Compared with above-average sunshine, relatively few countries experienced below average sunshine 

(35%). Most of them have already been listed above among regions with wet and those with cool conditions. 

In central-western Asia. They include Uzbekistan and Tajikistan (-10%), Turkmenistan (-8%), Afghanistan (-

6%) and Pakistan (-6%) leading to the western Mediterranean and Middle Eastern countries of Lebanon 

and Iraq (-8%), Syria (-7%) and Cyprus (-6%). The area is connected in the east with Nepal (-6%) through 

several northern Indian States including Haryana (-5%) and Himachal Pradesh (-7%) 

In other continents, countries that deserve mention are Ireland (-7%) and the United States (-6%, with 

lowest values in Louisiana (-11%), -9% in California, Mississippi and Illinois, -8% in Arkansas, Indiana, South 

Dakota and Missouri and -7% in Iowa, Utah, Nevada, Texas, Oklahoma, Arizona and Nebraska. 

(2) Above average sunshine 

Above average sunshine was recorded in central and northern south America (+6% to +10% in Honduras, 

Guatemala, Costa Rica, Belize and Guyana), central and eastern Africa (+6%  to 11% in the two Congos, 

Tanzania, Uganda, Rwanda and Burundi), and southern Africa (+6% to +9% in Mauritius, Angola, Namibia, 

Botswana and Lesotho) as well as in New Zealand (+9%). 

Also to be mentioned: south-east Asia and seventeen European countries from France, Denmark and the 

United Kingdom (+6%) to Portugal and Montenegro (+10%) to the Baltic countries (+10% in Lithuania, +12% 

in Estonia). In south-east Asia, countries with departures larger than 6% include Thailand, Viet Nam, 

Philippines, Laos (+9%) and Malaysia (+10%). In several of them sunshine is the main limiting factor for the 

rice crop planted from January and the abundant sunshine will positively affect crop development and 

growth. 

3.5 Combinations of anomalies 

Globally, the most anomalous conditions are those that prevailed in the eastern Mediterranean and the 

Middle East, especially Lebanon and Iraq, with precipitation excess larger than 40%, low temperature 

(departure larger than 1.2°C and low sunshine below 8%). A group of neighbouring countries (Jordan, Israel, 

Syria and Cyprus) and Kuwait had high rainfall combined with low sunshine or cool weather, or both, but 

weaker departures than in Lebanon and Iraq. 

Similar conditions with excess rain, cool weather and low sunshine also affected Nepal (RAIN +24%, TEMP 

-0.8°C, RADPAR -6%) and the United States (RAIN up 19%, temperature down 0.7°C and sunshine down 6%) 

during winter. As shown above, conditions can be more extreme when zooming into individual States. In 
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Latin America conditions were unusual in a similar fashion but in a different season (summer) in Uruguay 

and Argentina with a moderate increase in precipitation (+12% and +14%, respectively), cool weather 

(drops of 1.0°C and 1.2°C)  and sunshine down (-5% and -4%). 

In southern Africa, Namibia recorded a sharp drop in rainfall (-42%) associated with heatwave conditions 

(+2.2°C) and sunshine up 8%. Rangeland and cattle are bound to have suffered. 

 

Table 3.0. January ς April 2019 agro-climatic and Agronomic indicators by country, current value and departure from 
average. 

 
/ƻŘŜ 

 

 !ƎǊƻπŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ !ƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ 

/ƻǳƴǘǊȅ 5ŜǇŀǊǘǳǊŜ ŦǊƻƳ мр¸! όнллпπнлмуύ 
5ŜǇŀǊǘǳǊŜ ŦǊƻƳ 
р¸! όнлмпπнлмуύ 

/ǳǊǊŜƴǘ 

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

AFG Afghanistan -2 -1.1 -6 4 - 0.78 

AGO Angola -6 1.7 6 -2 -4 0.80 

ARG Argentina 14 -1.2 -4 1 -1 0.81 

AUS Australia -17 0.5 4 -21 - 0.42 

BGD Bangladesh 32 0.3 -1 35 1 1.03 

BLR Belarus -14 1.9 9 13 -15 0.81 

BRA Brazil -1 -0.1 5 3 1 0.78 

KHM Cambodia -26 0.0 4 -17 1 0.83 

CAN Canada 0 -1.4 2 -7 - 0.80 

CHN China 20 0.6 -4 10 -5 0.90 

EGY Egypt -20 -1.3 -1 -19 4 0.97 

ETH Ethiopia 5 0.8 2 3 7 0.85 

FRA France -18 -0.5 6 -15 0 0.95 

DEU Germany 5 1.2 1 9 0 0.93 

HUN Hungary -12 1.0 4 -9 -5 0.83 

IND India -3 -0.3 0 8 -3 0.83 

IDN Indonesia -2 -0.4 4 -2 0 0.00 

IRN Iran 39 -0.7 -5 19 47 1.00 

ITA Italy -24 0.1 9 -19 1 0.94 

KAZ Kazakhstan 4 1.4 -4 6 - 0.76 

KEN Kenya -40 0.1 5 -39 -3 0.76 

MEX Mexico -49 0.1 1 -29 1 0.82 

MNG Mongolia -27 2.2 2 -18 - 0.91 

MAR Morocco -39 0.0 3 -36 0 0.80 

MOZ Mozambique 27 -0.6 -1 4 0 0.94 

MMR Myanmar 1 0.3 4 1 2 0.94 

NGA Nigeria 9 -0.3 -1 8 -3 0.89 

PAK Pakistan 6 -1.3 -6 10 7 0.90 

PHL Philippines -49 -0.5 7 -28 0 0.94 

POL Poland -4 1.6 4 12 -2 0.85 

ROU Romania 12 0.8 3 5 -11 0.76 

RUS Russia -3 1.7 -1 4 -35 0.72 

ZAF South Africa 14 0.3 5 8 0 0.83 

LKA Sri_Lanka -31 -0.1 4 -23 0 0.96 

THA Thailand -12 0.6 6 -10 -3 0.83 

TUR Turkey -1 -0.1 -3 1 -7 0.75 

UKR Ukraine -4 1.2 -1 2 -11 0.81 

GBR United Kingdom -15 0.2 6 -3 0 0.99 

USA United States 19 -0.7 -6 3 -1 0.86 

UZB Uzbekistan 5 1.4 -10 9 - 1.00 

VNM Vietnam -6 1.2 6 3 1 0.98 

ZMB Zambia -12 0.0 4 -9 0 0.91 
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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: (a) Phenology of major crops; (b) 

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

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

arable land) for January - April 2019 by pixel; (d) Spatial NDVI patterns up to January - April 2019 according 

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

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

illustrate crop condition development graphs based on NDVI average over crop areas for different regions 

within the country, again comparing the January - April 2019 period to the previous season and the five-

year average (5YA) and maximum.  

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

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

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

sub-national regions during January - April 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  
 

The current reporting period covers the early stages of spring wheat (which was planted in March) as well 
as the late dormancy and re-growth of winter wheat. 

Precipitation reached 173mm, 1.9% lower than the average. Both temperature and sunshine were below 
average (TEMP 5.0°C, down 1.1°C; RADPAR: 919MJ/m², down 6%). The cropped arable land fraction (CALF) 
was only 19%, which nevertheless represents a significant rise (90%) above the 5YA. According to the NDVI 
development graph crops were poor between January and February, but their condition increased rapidly 
after February. The distribution map of the best vegetation condition index (VCIx) shows that the VCIx was 
highest in most areas of the north and the value reached 0.8. The national NDVI development profile for 
Afghanistan presents below average values before march but later improved. The spatial NDVI patterns 
compared to the five-year average indicate that NDVI was above average in 11.4% of arable land mainly in 
the north and west of Badghis and below average values in the other regions. NDVI was near average in 
36.4% of the cultivated land areas, especially in Kandahar. Thirty-eight percent of the areas (including 
Daikondi, Oruzgan and neigboring areas) were below average. 

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. 

In the Central region with sparse vegetation, the following indicator values were observed: Rain 102mm, 
28% down below average; TEMP 1.2°C, -1.2°C; RADPAR 960MJ/m2, -5%; CALF 6%, +21% and VCIx: 0.75. 

Precipitation of the Dry region was close to average at 139 mm. Temperature was the highest among the 
four AEZs. The CALF was seasonably low and VCIx was just 0.44. 

The Mixed dry farming and irrigated cultivation region consists mainly of farmland and irrigated areas and 
the effects of the drought  mentioned in previous reports have been mitigated by normal rainfall amounts 
of 214mm. CALF reached 30%, which is the highest in the four regions and a significant increase over 
previous seasons (+79%). Overall, the VCIx in this area was very high, reaching 0.99. 

Mixed dry farming and grazing region recorded 178 mm of RAIN, 7% above average. The temperature was 
5.2°C, 1.8°C below average. The RADPAR was 949MJ/m2, closed to the average. The CALF (21%) was 159% 
higher than the average and VCIx at 0.83 indicates good production prospects. 

Figure 3.5 !ŦƎƘŀƴƛǎǘŀƴΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ January - April 2019 

 
(a). Phenology of major crops 
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(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 region with sparse vegetation (left) and Dry region(right)) 

 
(g) Crop condition development graph based on NDVI (Mixed dry farming and irrigated cultivation region (left) and Mixed dry farming 

and grazing region (right)) 
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Table 3.1 !ŦƎƘŀƴƛǎǘŀƴΩǎ ŀƎǊƻŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-national regions, current season's values and departure from 
15YA, January - April 2019 

Region 

RAIN TEMP RADPAR 

Current 
(mm) 

Departure 
from 15YA (%) 

Current 
(°C) 

Departure from 
15YA (°C) 

Current 
(MJ/m2) 

Departure 
from 15YA (%) 

Central region with 
sparse vegetation 

102 -28 1.2 -1.2 960 -5 

Dry region 139 -2 8.1 -1.6 1019 -4 

Mixed dry farming and 
irrigated cultivation 

region 
214 -1 3.6 -0.5 824 -8 

Mixed dry farming and 
grazing region 

178 7 5.2 -1.8 949 -5 

 

Table 3.2 !ŦƎƘŀƴƛǎǘŀƴΩǎ ŀƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-national regions, current season's values and departure from 
5YA/15YA, January - April 2019 

Region 

BIOMSS Cropped arable land fraction Maximum VCI 

Current 
(gDM/m2) 

Departure from 
15YA (%) 

Current 
(%) 

Departure 
from 5YA (%) 

Current 

Central region with 
sparse vegetation 

440 -13 6 21 0.75 

Dry region 527 15 4 34 0.44 

Mixed dry farming and 
irrigated cultivation 

region 
687 10 30 79 0.99 

Mixed dry farming and 
grazing region 

675 14 21 159 0.83 
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[AGO] Angola  

Covering the late growth and harvest of Maize and Rice, the CropWatch agroclimatic indicators inform us 
that RAIN was below average (-6%) while both temperature and radiation were above (TEMP +1.7°C, 
RADPAR +6%). The resulting agronomic variables show both decreased, biomass by 2% and the cropped 
arable land fraction by 4%. According to the NDVI development graph values were below average 
throughout almost the entire monitoring period. At the end of January, mid-February and mid-April, crop 
condition was none the less above average. The maximum VCI map shows that the most favorable situation 
occurred in the north-western areas (especially in the provinces of Zaire, Uíge, Benga and Cuanza Norte). 
The NDVI profiles indicate that in the provinces of Benguela, Huambo and Huíla, the condition of crops 
exceeded the previous five-years average. This area corresponds to 30% of the total cropped area. Among 
the total cropped area, 4.3%, registered below average crop condition during January; however, these 
areas recovered and kept about the average during the entire monitoring period. In general, crop condition 
was unfavourable during the monitoring period. 

Regional Analysis 

Considering the cropping systems, climatic zones and, and topographic conditions, Angola is divided into 
six agro-ecological zones (AEZs): the Central Plateau, Humid, Sub-humid, Semi-arid, Arid and Desert. 

Excepting the Central Plateau zone, all the agro-ecological zones showed below average crop conditions 
during the entire monitoring period. The agroclimatic factors have influenced the crop condition in these 
regions, as all the zones excepting the Sub-humid zone, showed a shortage of rainfall. A significant drop in 
rainfall was verified in the Semi-arid zone (RAIN down 28%). In this region, both temperature and radiation 
recorded an increase by about 1.9°C and 9% respectively. It is also important to mention that despite the 
increase in rainfall (+9%) recorded in the Sub-humid zone, temperature and radiation increased by about 
1.6°C and 5%, respectively. The significant increase in temperature and radiation also occurred in the 
Central Plateau region (TEMP +2.7°C, RADPAR +7%). Biomass and CALF registered decreases in the Arid and 
Semi-arid zones. In the Arid zone, the Biomass decreased by 10% and the CALF by about 24% while in Semi-
arid zone the biomass dropped by 12% and the CALF decreased by 7%. The maximum VCI values recorded 
during this period were low in the Arid zone, about 0.64. 

Figure 3.6 !ƴƎƻƭŀΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ January ς April 2019 

 
(a). Phenology of major crops 
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(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- Arid zone (g) Crop condition development graph based on NDVI - Central 

Plateau 

 
(h) Crop condition development graph based on NDVI- Humid 

zone 

(i) Crop condition development graph based on NDVI - Semi-arid 

zone 
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(j) Crop condition development graph based on NDVI- Sub-humid zone 

Table 3.3 Angola agroclimatic indicators by sub-national regions, current season's values and departure from 15YA, 
January - April 2019 

Region 

RAIN TEMP RADPAR 

Current 
(mm) 

Departure from 
15YA (%) 

Current 
(°C) 

Departure from 
15YA (°C) 

Current 
(MJ/m2) 

Departure from 
15YA (%) 

Arid Zone 309 -21 25.5 0.2 1257 1 

Central Plateau 635 -3 23.1 2.7 1157 7 

Humid zone 558 -6 26.0 0.5 1202 6 

Semi-Arid Zone 391 -28 26.5 1.9 1284 9 

Sub-humid zone 685 9 25.7 1.6 1198 5 

Table 3.4 Angola agronomic indicators by sub-national regions, current season's values and departure from 5YA/15YA, 
January - April 2019 

Region 

BIOMSS Cropped arable land fraction Maximum VCI 

Current 
(gDM/m2) 

Departure from 5YA 
(%) 

Current (%) Departure from 
5YA (%) 

Current 

Arid Zone 1038 -10 69 -24 0.64 

Central Plateau 1800 1 100 0 0.89 

Humid zone 1853 0 100 0 0.92 

Semi-Arid Zone 1331 -12 91 -7 0.70 

Sub-humid zone 1833 7 100 0 0.88 
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[ARG] Argentina  

The reporting period is the main growing season for summer crops: maize, rice and soybean (Figure 
3.7.a). Most wheat was harvested during the previous reporting period, after which late soybean was 
planted. The overall situation was average: Rainfall showed a 14% increment compared to average. 
Temperature was down 1.2°C and RADPAR showed a reduction of 4.3 %. BIOMSS showed an increment 
of 0.9% above the average and Maximum VCI reached 0.81; compared to the previous five seasons, CALF 
was reduced by 1% point. 
CropWatch subdivides Argentina into eight agro-ecological zones (AEZ) based on cropping systems, 
climatic zones, and topography; they are identified by numbers in the NDVI profiles map (Figure3.7 b). 
Only four of them are found to be relevant for crop cultivation: the Humid Pampas (region 13), the Chaco 
(region 11), Mesopotamia (region 12) and the Subtropical highlands (region 17) for which the crop 
conditions will be discussed with some detail in this section. 
Spatial distribution of NDVI profiles show better than average conditions for the main agricultural area 
of the humid Pampas as well as for Subtropical highlands during the critical period of maize and soybean 
(Figure 3.7 c). A more stable pattern was observed in the Depressed Pampas (also referred to as "Flooded 
Pampas") that are dominated by grasslands (blue area, 17.3% of agricultural land). In the Southeast of 
the Humid Pampas, a region dominated by winter crops, negative anomalies were observed for most of 
the reporting period. 

Regional analysis 

Crop condition development graphs based on NDVI show below average values for the whole country, 
but NDVI values where higher than last year for most of the period (Figure 3.7.d). Humid Pampas showed 
values lower than average from January to March and no anomalies since April. Values were, as for the 
whole country, higher than last yearϥǎ ŦƻǊ Ƴƻǎǘ ƻŦ ǘƘŜ ǇŜǊƛƻŘ όCƛƎǳǊŜ оΦтΦŜύΦ /ƘŀŎƻ ǊŜƎƛƻƴ ŘƛŘƴΩǘ ǎƘƻǿ 
anomalies during most of the reporting period and showed values higher than those observed during 
last year (Figure 3.7.f).  Mesopotamia showed almost no anomalies during the reporting period, but 
showed values much higher than last year's in particular during end of February and March (Figure 3.7.g). 
Subtropical highlands showed almost no anomalies and similar values to last year with the exception of 
a quite high negative anomaly at mid March (Figure 3.7.h). 
VCIx map showed quite good conditions for the whole country, which is dominated by values higher 
than 0.8, with the exception of lower values observed over Southwest of Humid Pampas and South 
Chaco (Figure 3.7.b). 
RAIN showed high positive anomalies in Chaco (+44 %) and Mesopotamia (+26 %), while Humid Pampas 
showed a 7% increment in this variable (Table 3.7). On the contrary, a strong negative anomaly in RAIN 
was observed in Subtropical highlands (-32 %). TEMP showed negative anomalies for the 4 regions 
considered, ranging from -1.1 degree in the Pampas to -1.4 degree in Chaco and Subtropical highlands. 
RADPAR showed negative anomalies for these regions: Pampas (-0.7 %), Subtropical highlands (-7.1 %), 
Mesopotamia (-8.6 %) and Chaco (-9.9 %). 
BIOMSS anomalies where associated also in magnitude to precipitation anomalies (Table3.8), being 
positive in Chaco (+18.8 %), Mesopotamia (+12.4 %) and Humid Pampas (+0.5 %), and negative in 
Subtropical highlands (-21.8 %). Maximum VCI was quite high for the Humid Pampas (0.88) and almost 
0.15 lower for the other regions considered: Subtropical highlands (0.72) and Mesopotamia and Chaco 
(0.71). CALF was almost average showing slight changes for all the regions: HumidPampas (-0.33 %), 
Chaco (+0.02 %), Subtropical highlands (+0.04 %) and Mesopotamia (+0.14 %). 
The combination of high rainfall, low temperature and low sunshine is likley to have affected crops 
negatively in some areas, also indirectly through increased incidence of diseases and interference with 
harvest operations. 
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Figure 3.7 !ǊƎŜƴǘƛƴŀΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ January - April 2019 

 

(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 
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(f) Crop condition development graph based on NDVI (NDVI_Chaco (left) and Mesopotamia (right)) 

  

(g) Crop condition development graph based on NDVI (Humid Pampas (left) and Subtropical highlands (right)) 

 

Table 3.5 !ǊƎŜƴǘƛƴŀΩǎ ŀƎǊƻŎƭƛƳŀǘƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-national regions, current season's values and departure from 15YA, 
January ς April 2019 

Region 

RAIN TEMP RADPAR 

Current 
(mm) 

Departure from 
15YA (%) 

Current 
(°C) 

Departure from 
15YA (°C) 

Current 
(MJ/m2) 

Departure from 
15YA (%) 

Chaco 884 44 24.3 -1.4 1036 -10 

Mesopotamia 816 26 23.4 -1.2 1083 -9 

Humid Pampas 517 7 20.4 -1.1 1206 -1 

Subtropical highlands 399 -32 22.8 -1.4 1046 -7 

Table 3.6 !ǊƎŜƴǘƛƴŀΩǎ ŀƎǊƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ōȅ ǎǳō-national regions, current season's values and departure from 
5YA/15YA, January ς April 2019 

Region 
BIOMSS Cropped arable land fraction Maximum VCI 

Current 
(gDM/m2) 

Departure from 
15YA (%) 

Current (%) 
Departure from 

5YA (%) 
Current 

Chaco 1857 19 100 0.0 0.71 

Mesopotamia 1769 12 100 0.1 0.71 

Humid Pampas 1398 1 99 -0.3 0.89 

Subtropical 
highlands 

1142 -22 100 0.0 0.72 
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[AUS] Australia  

Wheat and barley, the main cereal crops of Australia, are usually planted from May to July and harvested 
from October to January. The monitored period thus covers only the end of the last harvesting season 
with no crops in the field for most of the reporting period. Agro-climatic indicators show below average 
conditions: RAIN -17%, TEMP +0.5°C, RADPAR 4%. As a result, the biomass accumulation potential shows 
a decrease of 21% compared with last 15 years. Negative departures of rain were observed in all the 
states: New South Wales: -16%, South Australia: -24%, Victoria: -33%, and Western Australia: -34%, 
leading to unfavorable soil moisture conditions for the planting of wheat and barley in the coming 
months. The maximum VCI is 0.42 all over the region, except for southeastern Queensland (above 0.8), 
where cotton has reached maturity. Although CALF decreased by 38 percentage points compared with 
the recent five-year average, this does not necessarily indicate a reduction of the planted area at this 
stage of the season. 
 
Regional analysis 
This analysis adopts five agro-ecological regions for Australia, namely the Southeastern Wheat Zone, 
Southwestern Wheat Zone, Arid and Semi-arid Zone, Wet Temperate and Subtropical Zone, and 
Subhumid Subtropical Zone. 
Compared with the last 15 years average, the rainfall for these 5 sub-regions above was as follows: -23%, 
-39%, -13%, -3% and -34% respectively. Low rainfall, especially for the Southwestern Wheat Zone and 
Subhumid Subtropical Zone, will possibly have some negative impact on the soil moisture, probably less 
so in the Wet Temperate and Subtropical Zone which had the least negative departure of rainfall below 
average. The temperature was above average in Southeastern Wheat Zone, Wet Temperate and 
Subtropical Zone, and Subhumid Subtropical Zone with 0.8°C, 0.5°C, and 1.2°C, while it was close to 

average or slightly below for the Arid and Semi-arid Zone and the Southwestern Wheat Zone (0.8ō 
drop). RADPAR exceeded average for the 5 sub-regions by, repsctively, 4%, 5%, 3%, 3%, and 7%. As a 
result, the potential accumulated biomass shows values of -20%, -30%, -6%, -13% and -30%, compared 
with average. 
Due to low rainfall and high temperature and RADPAR, the agroclimatic conditions in Australia have been 
below average so far, spectaculalrly so when considering record low NDVI curves. Hopefully irrigation 
can make up for the dry conditions in the coming planting season of wheat and barley. CropWatch will 
keep on monitoring the crop condition in the next bulletin. 
 

Figure 3.8 !ǳǎǘǊŀƭƛŀΩǎ ŎǊƻǇ ŎƻƴŘƛǘƛƻƴΣ January - April 2019 

 

(a). Phenology of major crops 
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(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 (South-eastern wheat zone (left) and South-western wheat zone (right)) 

  

(g) Crop condition development graph based on NDVI (Arid and semi-arid zone (left) and Wet temperate and sub-tropical zone (right)) 


















































































































































































































































































































































