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NEFSNNBR G2 a afF gSNF 3S¢

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 be@otaimer

2019 and January2020, a period referred to in this bulletin as thREASQOctober, November,

Desember, and JaundrgJSNA 2 R 2 NJ 2dza 0 G KS @ NB L2 NB'/sycH LISNR 2 Rdé
publication issued by the CropWatch group at therospace Information Research Institute (AIR),

Chinese Academy of SciencBeijing.

CropWatch indicators

CropWatch analyses are basewbstly on several standard as well as new grebaded 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 zoontdnsmaller spatial unitsCropWatch uses two sets of indicators:

(i) agroclimatic indicators RAIN, TEMP, RADPARJ potential BIOMS8shich describe weather
factorsand its impacts on cropsmportantly, the indicators RAIN, TEMP, RADPAR, and BIOMSS
do na 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 potentigl and (ii) agronomic indicatorsVHIn, CALFand VCIx,Cropping
Intensity, and vegetation indicedescribing crop condition and development. BiYindicators
planted area, yield and production.

For each reporting period, the bulletin reports on tleparturesfor 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 spatias wsieéd for the analysis,
please see the quick reference guide in AnBexas well as online resources and publications
posted atwww.cropwatch.com.cn

CropWatchanalysis andndicators

The analyses cover larggobal zones; major producing countries of maize, rice, wheat, and
soybean; and detailed assessments @hinese region€2 major agricultural countriesand 201
AgroEcological Zones (AEZSs)

This bulletin is organized as follows:

Chapter Spatial coverag Key indicators

Chapter 1 World, using Monitoring and Reporting Units RAIN, TEMP, RADPAR, BIOMSS
(MRU), 65 large, agrecologically homogeneous
units covering the globe

Chapter 2 Major Production Zones (MPZ), six regions that  As above, plus CALF, VCIx, and VHIn
contribute most to globalood production

Chapter 3 42 key countries (main producers and exporters) As above plus NDVI and GVG survey
and206AEZs

Chapter 4 Chinaand regions As above plus high resolution imagPgst

and crops trade prospects
Chapter 5 Production outlookand updates omlisaster events and El Nifio.
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xii

Regular updates and online resources

The bulletin is released quarterly in both English and Chirtes&il cropwatch@radi.ac.cro
sign up for the mailing ligir visit CropWatctonline atwww.cropwatch.com.cn
http://cloud.cropwatch.com.cn/
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Executive summary

Executive summary

The current CropWatch bulletin describes wenlitle crop condition and food production as appraised
by data up to the end afanuary2020.

The assessment is based mainly on remotely sensed data. It covers prevailing weather conditions,
including extremedctors, at different spatial scales, starting with global patterns in Chapter 1. Chapter 2

focuses on agralimatic and agronomic conditions in major production zones in all continents. Chapter 3

covers the major agricultural countries that, together, malgat least 80% of production and exports

OGKS GaO02NB O2dzyiNAS&aé0 6KAES OKIFLIGISNI n T22Y&a Ayi:
outlook of major cereal and oil crops (maize, rice, wheat and soybean) countries in the southern
Hemisphere andome tropical and sutropical countries. Subsequent sections of Chapter 5 describe the

global disasters that occurred from October 2019 to January 2020.

This bulletin covers the beginning of the rainy season in the southern hemisphere, as well awgitite so
period and early vegetative growth of (winter) wheat in the northern hemisphere.

Agro-climatic conditions

Global agroclimatic conditions are assessed based on CropWatch Agroclimatic Indices which describe
weather and climate over agricultural areashonThey are referred to as RAIN, TEMP and RADPAR and
expressed in the same units as the corresponding climatological variables (rainfall, temperature and
photosynthetically active radiation). BIOMSS is an estimate of the plant biomass production potential

During this reporting period, yet another temperature record was set: No other month of January in
NOAA's 144ear global temperature dataset was as warm as January 2020. The CropWatch TEMP
indicator, which is calculated over cropped areas only, alsavetiothat the average temperature
between October 2019 and January 2020 was 0.3°C above the 15 year average. This was not the only
alarming news during this monitoring period: In Australia, wheat was negatively affected by drought
conditions and above avega temperatures. Similarly, dry conditions, partly caused by a delayed onset of
the rains, induced yield losses for the main rice crops in SBa#t Asia.

On the positive side, rainfall in South America returned to normal after the delayed onset ofitlye ra
season, ensuring normal to favorable conditions for wheat, maize and soybean production.

Wheat is the main crop that was sown and grown in the northern hemisphere during this monitoring
period. Rainfall was above average in the southern USA and wititeat production in the Southern
Plains stands to benefit. Drier than normal conditions were observed for the -math of the USA. The
winter wheat production regions of Canada experienced normal conditions. In Europe, Siberia and the
North China Plaingonditions for wheat sowing and its early vegetative growth were also favorable.
However, belowaverage rainfall was observed for Romania and the Ukraine. But we are still early in the
season: Soil moisture during spring green up in March and April aitilyndetermine the production
potential for winter wheat. Conditions for wheat production in Pakistan and India are also favorable. In
those countries, wheat is predominantly irrigated and does not go dormant.

Rainfall in many parts of Africa was morant30% above average, partly due to a prolonged rainy season

in the Sahel. A phenomenon called positive Indian Ocean Dipole, which is caused by warmer
temperatures in the Indian Ocean, brought torrential rains to many East African countries. Similarly, the
Arabian Peninsula, the Middle East, Pakistan and India experienced above average rainfall as well. For the
Sahel, Horn of Africa and South Asia, the monitoring period covered thefiiiagnphase of the cereals,
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which were predominantly harvested in ©ber and November. Yield of these crops may have
benefitted from aboveaverage rainfall, as biomass production estimates were above average. Rainy and
favorable conditions for crops and pastures also favored the outbreak of Desert locusts. Although losses
of cereal crops as a result of desert locusts were limited and at local scales, locusts still pose a threat to
other crops such as potatoes and to the crops in the coming season not only on the Horn of Africa, but on
the on the Arabian Peninsula, Irandafakistan as well (See section 5.2 DISASTER EVENTS for more
details).

Global Agricultural production estimates

The current production outlook focuses on major cereal and oil crops (maize, rice, wheat and soybean)
producing countries in the southern Hemlere and some tropical and stifopical countries.
Production forecasts are generally favorable for all crops.

The production forecasts for the 2019/20 maize season in Brazil and Argentina, the 2nd and 3rd largest
exporters of maize, are up by 1% and 38mpared to last year. Of the 10 maize producing countries
being monitored, only Zambia and Mexico showed decreases in maize production by 5% and 7%
respectively. The outlook for maize production in southern Africa is favorable, as the region is recovering
from last year's drought: Forecasts for South Africa (+20%) and Angola (+5%) are positive. Rice production
in the key 14 ricgoroducing countries in South and Sotast Asia is also expected to recover from last
year's dry conditions, with the exceptiori mdonesia {3%). For most of the other countries, production

is expected to be stable or even increase by more than 3%. Wheat is still in the vegetative stage in the
five countries being monitored: Egypt, Ethiopia, Morocco, India and Pakistan. Itaali the flowering

stage in early March. For Morocco, the only country where most wheat is rainfed, a yield decline of 25%
is forecasted, due to the shortage of rain. In Egypt, India and Pakistan, which are predominantly irrigated,
production is expected tbe stable or increase by up te5%6. Brazil and Argentina combined account for
about half of the world's soybean exports. Production in the two countries is expected to increasby 1
over last year.

China

This monitoring period covered the harvest afer and maize, as well as the sowing of winter wheat in
northern China. Weather conditions were favorable for harvest and the establishment of the wheat crop.
Cropped area land fraction (CALF) is up for Huanghuaihai (+10%) and the Loess Region (#2igh), alth
this could be partly due to abovaverage temperatures, which advanced the development of winter
crops. BIOMSS estimates are also up for most regions, except for the Loess Region and southern China.
Precipitation in the South and South East was bedwerage. However, rice planting will start during the

next monitoring period only.



Chapterl| 15

Chapter 1. Global agroclimatic patterns

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and crop conditions over the period from October 2019 to January
HAHNYS W' {hX NBFSNNBR (2 Fa aMNBAdRNIAYW Ic LISARR RE IOt L §
WSLE2NIAYy3 !yAahaeg oaw! 0 GKAOK O2@0SN) GKS 3t206S3z 0d:
F ANK Odzf GdzNF £ FNBlFa 2yfteé AyaAiARS SIFEOK aw! ® C2NJ Ayad
Nile valley and other cpped areas are considered. MRUs are listed in annex C and serve the purpose of
identifying global climatic patterns. Refer to Annex A for definitions and to table A.1 for 2020 JASO
numeric values of CWAIs by MRAkhough they are expressed in the sametsirgis the corresponding
climatological variables, CWAIs are spatial averages limited to agricultural land and weighted by the
agricultural production potential inside each area.

2SS |faz2z aGNXaa (GKFG GKS NBTSNBy ORtin caSasht AT yeddS F S NINS
period from 2005 to 2019. Although departures from the 2@TA9 are not anomalies (which, strictly,

NEFSNI G2 | ay2NX¥If LISNA2Reé 2F on @SINEROVLXE 6S ySO@SN.
CropWatch refers to the mogecent 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 persistematelivariability than 30

@8SIFNBYE 6KAOK A& | Fdzff 3ISYSNIGA2yd C2NJ aoA2f 2340 f
adopt an even shorter reference period of 5 years (i.e. 2BAHE9) but the BIOMSS indicator is
nevertheless compared againtte longer 15YA (fifteegear 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 2018) were below the trend.

Correlations baween variables (RAIN, TEMP, RADPAR, BIOMSS) at MRU scale derive directly from
climatology. For instance, the positive correlation between rainfall and temperature results from high
rainfall in equatorial, i.e. in warm areas.

Considering the size of the @® covered in this section, even small departures may have dramatic
effects on vegetation and agriculture due to the wittzione spatial variability of weathelt. is important

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

August 2019 bulletin. The new approach includes sunshine (RADPAR), TEMP and RAIN. Readers are
referred to the August 2019 bulletin for details.

1.2 Global overview

Temperatures for January 2020 were the highest on record. Never s@8® When the reference data

set starts, has Earth experienced such high temperatures during that month. Temperatures during the
ONDJ monitoring period exceeded the 15 year average as well, as shown in Fig 1.1. Data in this figure are
based on the arithmat means of the 65 MRUSs, i.e., they are not weighted. The CropWatch indicators are
computed over agricultural areas only. Rainfall also greatly departed from the 15 year average. This was
mainly due to high precipitation in Africa, where flooding has af@aenillions of people, caused damage

to infrastructure and soil erosion (Confirmed by Floods in Cemtestt Africa listed in the section on
Disasters (Chapter 5.2)). The reasons for these floods are warmer temperatures in the Indian Ocean, a
phenomenon alled positive Indian Ocean Dipole. They cause higher evaporation rates off the East
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African coastline. At a global level, RADPAR stayed close the average, despite of the higher rainfalls in
many parts of the world. The combination of high moisture avditgband close to normal RADPAR
resulted in generally favorable conditions for BIOMSS production.

20
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TEMP °C departure from 15-year average

RAIN and RADPAR % departure from 15-year average
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CropWatch reporting period 2017-JFMA to 2019-JASO

Figure 11 global departure from recent 15 year average of theRAIN, TEMP akidfAR indicators since 200FMA to
2019JASperiod (average of 65 MRUs, unweighted)

Currently, the situation for crop production continues to be unfavorable in Australia and the Maghreb
only. The situation in SoutBast Asia improved in January, due to abundant rainfall. In all other regions,
conditionsare near normal.

1.3 Rainfall (Figure 1.2)
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Figure 12 Global map of rainfall anomaly (as indicated by the RAIN indicator) by CropWatch Mapping and Reporting
Unit: departure ofOctober 20190 January2020total from 2006-2019 average (15YA), in percent.

During the previous CropWatch monitoring period, which lasted from July to October, extreme rainfall
deficits had been reported for Australia, most of Brazil, with the exception of the heart of the Amazon
basin, the Andean couries, Portugal, Italy, Turkey, Georgia, Eastern China, the Philippines and Indonesia.

Severe drought conditions continued in Australia during this monitoring period. Precipitation was more
than 30% below average. Sotftast Asia also suffered from a sevelrought. Moderate drought
conditions were observed for Souffast China, the Maghreb, Southern Caucasus and the West coast of
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the USA. Most of South America experienced close to normal rainfall conditions. However, the late onset
of the rainy season eahded the dry period in most of Brazil until December. Rainfall was more than 30%
above average in the northern half of Africa, with the already mentioned exception of the Maghreb, East
Africa, the Arabian Peninsula, Pakistan and parts of Afghanistan ratia. [The highethan-usual
precipitation in the Sahel and South Asia was mainly due to a prolonged rainy season, which lasted until
early November in some parts. The Tibetan plateau also experienced higher than normal precipitation.
North America generall experienced normal and abovermal precipitation. Favorable rainfall
conditions were observed for Europe, Siberia and most of China, with the exception of theEastith

1.4 Temperatures (Figure 1.3)

[ >=15t<0s
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Figure 13 Global map of temperature anomaly (as indicated by the TEMP indicator) by CropWatch Ma%ﬂng and
Reporting Unit: departure ofDctober 2019 taJanuary2020 average from 208-2019 average (15YA), in °C .

Colderthan-normal €1.5 t0-0.5°C) temperatures werelmserved for the Midwest in the USA, the prairies

in Canada, as well as the Sahel. The rest of Africa, as well as South America, the Middle East, Central and
South Asia experienced normal temperatures. However, temperatures were milder than usual in Europe
and Siberia. In Eastern China, temperatures were 0.5 to 1.5°C above average. Temperatures over
cropland in droughstricken Australia were also above average.

1.5 RADPAR(Figure 1.4)
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Figure 14 Global map of£hotosynthetjcall)active radiation anomaly (as indicated by the RADPAR indicator) by
CropWatch Mapping and Reporting Unit: depz(irture ?t_:tober 2019 taJanuary2020total from 2005-2019 average
15YA), in percent.

Higher solar radiation increases photosynthesis and thup production potential and yields. Greatly
aboveaverage conditions (+3%) were recorded for Brazil, Venezuela, Central America, the Maghreb,
Southern Caucasus, South East Asia and Australia. Most of these regions were plagued by prolonged
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drought conditiors. Belowaverage solar radiation( to -2%) was recorded for most of Argentina and the
other Andean countries, the Sahel, the Arabian Peninsula and Central Asia. Severe radiation deficits
(more than-3% below average) were observed for the USA and Casastaf the Rocky Mountains, the

Horn of Africa, Russia west of the Ural, the Hindukusch, the Indian subcontinent and the Tibetan Plateau.

1.6 BIOMSS (Figure 1.5)

= 2% to < 2%

2% to < 5%

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

The BIOMSS indicator is controlled by temperature, rainfall and solar radiation. In some regioal isainf
more limiting, whereas in other ones, mainly the tropical ones, solar radiation tends to be the limiting
factor. Biomass production was more than 5% below average for Peru, Ecuador, Colombia, the northwest
and central States of the USA, the Canadfeairies, Central Africa, the Maghreb, the Tibetan Plateau and
parts of Mongolia. It was also below average in Cambodia, Thailand, Laos and Vietnam due to rainfall
deficits in the early part of this monitoring period. The indicator showed average valuekef crop
production regions of Brazil, Argentina, the southern USA, most of Australia and northern Siberia. In
Europe and southern Africa, as well as the heart of the Amazon basin, production-5¢asaBove
average. Modeled BIOMSS production was mbent5% above average for North Africa, including the
Sahel, the Arabian Peninsula, most of Russia, Central and South Asia, as well as Eastern China, the
Philippines and Indonesia.
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Chapter 2. Crop and environmental
conditions in major production zones

Chapter 2 presents the same indicatoRAIN, TEMP, RADPAR, and BIOM&Sthose used in
Chapter 1, and combines them with the agronomic indicat@r®pped arable lath fraction
(CALF), maximum vegetation condition index (VCIx), minimum vegetation health index (VHIn) and
cropping intensity index (€l)to describe crop condition in six Major Production Zones (MPZ)
across all continents. For more information about thesees and methodologies used, see the
quick reference guide in Annex C 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 dggoclimatic (Table 2.1) and agronomic (Table 2.2)
indicators for each of the six MPZs, comparing the indicators to their fifteen ang/dare
averages, respectively. The text mostly refers simply to "average" with the averaging period
implied.
Table2.1 Agroclimatic indicators by Major Production Zone, current value and departure from
15YA (October 2019 to January 2020 )

RAIN TEMP RADPAR

Current (mm) De;z;or ;ure Cl;:g;m De?%r)ture (cli/li]r/rrig)t Departure (%)
WestAfrica 288 41 24.9 -0.3 1221 -1
North America 379 24 5.2 -0.2 508 -5
South America 781 -2 22.9 0.2 1371 2
S. and SE Asia 312 14 20.6 -0.1 1007 -2
Western Europe 412 20 6.4 0.9 291 -5
C. Europe and W. Russii 220 -16 2.5 2.7 232 2

Note: Departures arexpressed 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 t&e and R=reference value, which is the fiftgear average (15YA) for the same periodtbber to

January) for 2002019

Table2.2 Agronomic indicators by Major Production Zone, current season values and departure
from 5YA ( October 2019 to January 2020 ))

BIOMSS CALF (Cropped arable land Maximum VCI

(gDM/?) fraction) Intensity

Cnutrre 15AD(§2;1 rture Current 5ADeparture (%) Current
West Africa 407 -11 96 2 0.98
North America 121 -5 76 13 0.93
South America 833 0 98 0 0.74
S. and SE Asia 428 16 98 4 1.02
Western Europe 73 -7 93 3 0.94
CentraIF\I’EuuSr;)i[;e and W 51 17 79 16 0.92

Note: See note for Table 2.1, with reference value R defined as tlyedivaverage (5YA) for the same peri@dtober to
January) fo2015-2019.
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2.2 West Africa

The reporting period covers the harvesting of major food crops in the region except for the
second maize and cassava growing in northern Nigeria which are harvested later in the reporting
period. Cassava in its first year wadl gffowing in the fields. The aggregated cereal output in
2019 was forecasted at 27.3 million tones for Nigeria, 4 percent higher than the previous five
year average.

The rainfall was well distributed in the MPZ averaging 288 mm (41% above the 15 yeamjeaver

with extreme amounts recorded in Equatorial Guinea (1257 wi®% Departure) and Gabon

(1420 mm, +1% Departure). The average temperature of the region was 24.7<C (down by 0.3%)
and average solar radiation (RADPAR = 1221 MJ). It was slightly beloweabgrd%. The
accumulated biomass potential of the MPZ was at 407 gDM/m2, down by 11%. Also the MPZ
showed a marginal increase in cultivated area (CALF: 96%, +2% above average) and a high VCIx
(0.98) indicating potentially good yields for most parts of ithgion.

These CropWatch indicators showed a stable climatic condition for the MPZ resulting from
adequate cumulative rainfall amounts.

Figure 21 West Africa MPZ: Agroclimatic and agronomic indicato®stober 20190 January 220.
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Note: For more information about the indicators, see Ariex
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2.3 North America

This report covers the end of the harvest season of summer crops and the sowing period of
winter crops.

Cloudyand rainy weather dominated the agwimatic conditions. As compared to the letegm
average, precipitation was 24% higher, temperatures0lpwer, and RADPAR 5% lower. Above
average precipitation help®plenish soil moisture and thumenefits growth ofwinter crops.
Temperature deviations varied greatly over time. It was much colder than norrfzeéi®ctober,

and then the temperatures bounced back to average in the middle of November. In late
December, above average temperatures were observed.

For allof North America, the potential biomass was 5% below average as compared to the last 15
years. However, above average potential biomass was observed in the central and southern
plains, the most important winter wheat zone of the United States. This rdupoefitted most

from theabundant precipitation. Due to the noise from harvest, the maximum VCI index in this
monitoring period did not reflect the growing condition of winter crops in 2020. We therefore
omitted the analysis of this parameter. It is notesthy that the cropped land fraction was 13%
above the previous 5 yegra/hichrestored from the lowCALKn 2019 summer

In summary, the agralimatic conditions were favorable for the growthwinter crops between
October 2@9 and January 2020.

Figure2.2 North America MPZ: Agroclimatic and agronomic indicato®stober 20190 January 2020.
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2.4 South America

This monitoring period covers the harvest of winter crops and the sowing and early growth
stages of summer crops ithe Major Production Zones (MPZ) of South Amefitee overall
situation in South America during the monitoring period was sligtityve average.

For RAINalthought it is not enoughthe Southern Area (including most of the Pampas) was
dominated by a normal patterwith different characteristics at different timesn the North East
Pampas there existed a region with several posiamomalies(Figure 2.3.a blue area). The
northern part of the MPZ showed a variable pattern with negative anomalies at the beginning
and end of the period and a high positive anomaly during part of November and December.
Areas around Mato Grosso Do SBhrana and Sao Paulo showed a similar pattern, but with a
highly positive anomaly only in December. Southern Brazil and South Chaco in Argentina (Figure
2.3.a light green area) showed a pattern with slightly positive and negative anomalies.

For TEMP, Agentina and West of Uruguashowed avariable pattern with positive and negative
anomalies (Figure 2.3.cred and orange areas). In particular, a high positive anomaly was
observed in November. The Center of the Pampas area (Figure -2r8at area) showe
differences during December with lower or no negative anomalies. Other areas showed less
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variability, with dominance of negative anomalies in the North of the MPZ and positive
anomalies in the Center.

BIOMSS revealed few anomalies. The Southern and &morthreas showed some positive
anomalies, while the Center and the Coastal area of Brazil showed negative anomalies. CALF was
almost complete, covering 98 % of the area. Uncropped areas were limited to the agricultural
border in the southwest of the Pampas

For the whole region, VCIx was 0.91, higher than during the last reporting period. Most of the
region showed values higher than 0.8. Areas with lower values were observed in the South of the
Pampas which coincided with the spatial pattern of uncroppaanfands. Also, the low VCIx
values in south of Pampas probably still reflected the poor vegetation conditions that were due
to the drought impacts observed during the last reporting period.

For this reporting period several indices showed rather goodlitimms (BIOMSS, VCIx), with the
exception of areas with quite high positive anomalies in precipitation or TEMP.

Figure 23 South America MPZ: Agrdimatic indicators, October 2019January 2020
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2.5 South and Southeast Asia

South and Southeast Asia includes India, Bangladesh, Cambodia, Myanmar, Nepal, Thailand and
Vietnam. The main crops are maize, rice, wheatsoybean.

During this monitoring period, rainfall was 14% above average. Abnormally high rainfall was
observed in India in October, but ihas obviously egional differences With sufficient
precipitation and another normal agrdimatic indicator (RADPAR%), conditios during the

grain filling period of rice in India and the sowing of wheat were favorable. Starting from
November, rainfall was close to average in all regions. Temperature was normél 2B®B1£

C) on the whole, but there were sonfleictuations in December and January in Southeast Asian
countries such as Thailand, Cambodia and Laos, where the temperatures we &bve
average. This is consistent with the low VHI values in this area.



Chapter2| 25

CALF reached 98% in the MPZ, 4% above theydize average. Uncropped areas mainly
occurred in India. VCIx reached 1.0 and the VCIx map shows that high values (>1.0) were
concentrated in India and low values (@3) mainly in southeast Asian countries. BIOMASS had
the same trend as the VCIx map.showed a marked discrepancy between South Asia and
Southeast Asian countries. It was higher in India than in the Southeast Asian countries, where the
lower biomass was also reflected on the VHI map. The VHI map shows that those countries
experienced strespresumably in October. In general, crops in south Asia had a better growing
environment. Conditions are generally favorable.

Figure 24 South and Southeast Asia MPZ: Agroclimatic and agronomic indica@ctober 2019 January2020
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2.6 Western Europe

Generally, Crop condition was generally above average in most parts of the Western European
Major ProductionZone (MPZ) during this reporting period, resulting from a combination of
positive temperature anomalies and overall significantly abawverage precipitation in most
areas. The harvest of summer crops was completed, and winter crops were planted anddreache
overwintering stages

The MPZ as a whole recorded above average RAIN (+20%). However, there were differences in
precipitation between the countries. Over the entire monitoring period, rainfall in the western
MPZ is above average, while rainfall in trestern MPZ fluctuated around the mean, and the
most severe shortfalls were observed in the Czech Republiéd), Hungary{6%) and Germany
(-5%). However, frequent and abundant rainfall was observed in France (+39%), Spain (+37%),
Italy (+20%) and Denmarl¢17%), which benefited summer crops to some extent in those
regions. In addition, northern Italy and southwest France experienced two significantly higher
precipitations in November and midDecember. RAIN deficit conditions were observed in
Germany, theCzech Republic, Slovakia, Hungary and Austria inOetgber, from late
November to eariDecember and January, where they affected the sowing and emergence of
winter crops.

Temperature (TEMP) for the MPZ as a whole was above average (TEMP +0.9G)iabahra

was below average with RADPAR-B%. During the entire monitoring period, most areas
experienced warmethan-usual conditions, while belowverage temperature mostly occurred

in (1) United Kingdom, western coastal region of France and Spainabepc(2) Spain, France,
Germany, Denmark, the western Czech Republic and Austria, and northern Italy from early
November to mieNovember; (3) Eastern part of the Czech Republic and Austria, Southern
Slovakia, Hungary, northern and eastern Italy fromyedanuary to midlanuary; (4) most parts

of the Western European MPZ in the eddgcember. No severe frost damage occurred during
this monitoring period.

Due to low sunshine, the biomass accumulation potential was 7% below the recegmal5
average. fie lowest BIOMSS value2({% and less) occurred in most of Spain, northern lItaly,
western Germany and northeast Hungary. In contrast, BIOMSS was above average (sometimes
exceeding a 10% departure) over eastern Germany, the Czech RepublispuisSlovkia and
Hungary, northern and eastern Italy.

The average maximum VCI for the MPZ reached a value of 0.94 during this reporting period,
indicating favorable crop condition in spite of low values in some regions. More than 93% of
arable land was cropped, wdti was 3% above the recent fiyear average. Most uncropped
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arable land was concentrated in Spain, and scattered areas in France, Italy, Hungary and east
coast of UK.

Generally, the condition of winter crops in the MPZ was above average. Howeverramoweill

be needed to ensure adequate soil moisture supply when the winter crops resume vegetative
growth in spring.

Figure 25 Western Europe MPZ: Agroclimatic and agronomic indicat@stober 2019January 2020
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2.7 Central Europe to Western Russia

For Central Europe and Western Russia, weather conditions between Octobear2dI8nuary

2020 were as follows: RADPAR increased 2%, rainfall was 16% below and temperatures were
2.7°C above the 15 year average.

According to the results of CropWatch, belawerage rainfall was observed for large portions of

the MPZ. The central pa(83.7% of the MPZ) had a deficit from r@dtober to early January.

For the western part (almost 40.7% of the MPZ), beémarage rainfall was observed from mid
October to midDecember. Regions affected were southern Poland, southern Belarus, central
and western Ukraine, Romania and Moldova. Abawerage rainfall was observed from mid
October 2019 to mielNovember, early December and lalanuary 2020 in northern Poland and
eastern Russia (25.6% of the MPZ). However, crop water use was relatively snmagjl tHisi
period. In some areas, wheat was hibernating. Moreover, solar radiation and temperatures were
generally low and evapotranspiration was minimal.

The temperatures of the MPZ were 2.7°C above avemggng monitoring period From early
October to lae October, temperatures in Poland, Romania, Moldova, Ukraine, Belarus and
western Russia were above average. From early November tiNatember, the temperatures

in the MPZ began to drop, and the minimum temperature departure from average reagf@d

After December, the temperature departures of the MPZ began to rise and reached the
maximum in late January. While the temperatures in southern Poland, Romania and
southwestern Ukraine were relatively low, large positive temperature departures (+9°C) for
western Russia were observed.

The biomass production potential in central Europe and western Russia was generally higher
than average (17% higher than the recenydar average) and the spatial distribution of
biomass accumulation potential departure indied the aboveaverage conditn in the
southern MPZ, and beloaverage condition in the northern and western MPZ. From October 1,
2019 to January 31, 2020, the proportion of cultivated land was 79% (16% higher than the recent
5-year average). Uncropped dnla land was mostly located in southern Ukraine, Yevpatoria,
Simferopol and surrounding areas as well as southwestern Russia (including Orenburg, Soliylitsk,
Volsk and the south of Saratov).

The maximum VCI for the Central Europe and western Russia Méhedea value of 0.92. The
areas with high VCI values (>0.8) were mainly distributed in the west, central and northeast of
the MPZ. Regions where the maximum VCI was below 0.5 were mainly found in the southeast
MPZ, which was in agreement with the uncropadble land map.
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In general, with most parts indicating abeseerage crop conditions, prospects for crop
production are promising in Central Europe to Western Russia.

Figure 26 Central Europeé/Nestern Russia MPZ: Agg)zcgmatin(hagronomic indicatorsDctober 2019January
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Chapter 3. Core countries

3.1 Overview

Chapter land 2has focused on large climate anomalies that sometimes reach the size of continents and
beyond. The present section offers a closer look at individual countries, including the 42 countries that
together produce and commercialize 80 percehiaize, 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 agrelimatic patterns that emerge at the MRU level (chapter 1) are reflected with greater

spatial detail at the national and sypl G A2y f | RYAYAAUGNI GAQS t S@Sta RSa
O2dzy i NA Saé X bdbdhg azeéxpoding ¥dur@rd\ard dNdhe object of a specific and detailed
narrative in the later sections of this chapter, while China is covered in Chapter-fdataoal units and

national agre ecological zones receive due attention in this chajte 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 statigts 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 #nennelatively 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 agtidtural 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 coveredommaodities. 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 Harvest in the northern hemisphere was completed by last Octoliermproduction conditions

were discussed and summarized in the November 2019 bulletin. In the southern hemispheres, maize
planting started at the beginning of the rainy season in November and December. In Brazil, however,
most maize is sown as a secondtowards the end of the rainy season, after soybean harvest in
February. The dry conditions in September and October delayed planting of soybean. This in turn may
delay harvest of soybean and subsequent sowing of maize. However, rainfall situation shybean
harvest and sowing of the 2nd maize crop in February are important factors as well, determining the yield
potential for the 2nd maize crop. Full season maize was sown in October. In Argentina, the second largest
maize exporter, closely followed bBrazil in 3rd position, growth conditions are favorable. High
production is expected for both countries. In Eastern and South Africa moisture availability is good.
However, excessive rainfall may have caused prolonged periods of excessive soil moisteaetsing of
nitrates. Fall army worm continues to be a threat for maize production in Africa, as well as South Asia.
Growth conditions for irrigated winter maize in India as well as Bangladesh have been favorable.

Rice Harvest of rainfed rice in Chinaaléstan, India, Bangladesh and Sokthst Asia was completed by
December. Conditions for rice were favorable for China and South Asia, although cyclone Bulbul caused
damage to rice in the Delta region of Bangladesh and West Bengal in India in Novembdrlaafig of
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irrigated winter rice will start in India and Bangladesh in February. The E@asthAsian countries were

hit by drought conditions in this monitoring period, which caused slight yield losses for Vietnam,
Cambodia, Laos and Thailand. Ricedpmion in the Philippines and Indonesia was also negatively
impacted by droughts.

Wheat The drought conditions in Australia had limited its wheat yields. Wheat in Argentina also suffered
from periodic drought effects, especially in the south, whereasditmms in the north were more
favorable. Overall production seems to be comparable to last year's. Brazil, where wheat production
concentrated in its two most southern states, Parana and Rio Grande do Sul, is another important wheat
producer in the soutarn hemisphere. As in Argentina, the conditions for wheat growth were mixed. In
the northern hemisphere, most (winter) wheat is sown in October and November. Conditions were
generally favorable for wheat sowing and the early establishment of wheat in mesied southern
Europe. Eastern Europe, as well as the Ukraine suffered from kmlerage rainfall during this
monitoring period. Thus, conditions for sowing were generally favorable, but subsequent development
may have been hampered somewhat. In the moogthern regions, wheat hibernates during the winter
months. Conditions during spring green up in March and April will mainly determine the production
potential for winter wheat in those regions. In the Middle East, South Asia, mainly Pakistan anddndia,
well as China conditions for wheat are favorable. However, locusts may pose a threat to wheat
production on the Arabian Peninsula, Iran and Pakistan (See chapter 5.2 on Disaster Events for a more
indepth discussion). The south of the USA is also bé¢ingfifrom aboveaverage rainfall. However, the
northwest is experiencing drier than normal conditions. Conditions for the winter wheat growing regions
in Canada are normal. Rainfall is below average in Morocco, limiting the production potential of wheat
and barley.

Soybean Soybeans are predominantly grown during the respective summer months in both hemispheres.
Brazil is about to overtake the USA as the leading soybean producer. China, which does not export
soybean, is third. Argentina is fourth, but itsoduction is only about 20% of that of Brazil. Other
important soybean producers are Paraguay, Canada and Uruguay. Thus, current crop conditions in South
America are highly relevant for the soybean market. Lack of rainfall hampered timely sowing of soybean
in South America. However, rainfall conditions have turned to normal levels in the meantime. This is
reflected in the BIOMSS map, which shows generally abogeage production levels in the soybean
producing regions of South America.

3. Weather anomaliesand biomass production potential changes
3.1 Rainfall (Figure 3.1)

Severe drought conditions continued until the onset of the rainy season in Australia, Indonesia, and parts
of the Amazon rainforest. In Brazil and Indonesia, these drought conditionsuserkto set devastating

fires in order to clear land for the production of soybeans and palm oil for export. Below average rainfall
(>=30 to <10%) continued to be observed for Turkey and Georgia. Between October 2019 and January
2020, i.e, the current neorting period, the rainfall situation improved for South Australia, most of Brazil,
the Pampas in Argentina, Colombia, Portugal and Italy. Noteworthy are the Cerrado and Pantanal regions
of Brazil, where, after a delayed start of the rainy season, rairé&irned to normal levels. Most of
SouthEast Asia continued to be affected by a rainfall deficit. It continued to be severe not only for
Philippines and Indonesia, but Cambodia, Thailand and Laos got hit in this period as well. Abundant
rainfall startirg in late December brought some relief to this region. Other regions that became rainfall
deficient during this monitoring period were the Northwest of the United States, Saskatchewan in Canada,
Honduras, Columbia, Venezuela, the Maghreb and a large Istfeden Eastern Europe and Southern
Russia to the Central Asian countries. Countries with severe deficits were Romania, the Ukraine and
Morocco.
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Areas where rainfall was much above average (>=30%) included the northwest, Mexico, most of the
central and ea®rn States in the USA, Soutfest of Europecountries and islands along the eastern
Mediterranean coastthe Sahara, East Africa and South Asia. In India and Pakistan, the abundant
monsoon rains finally ceased in late October.
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Figure 31 National and subnational rainfall anomaI%/ gsls indicated by the RAIN indicator) of October 2019 to January
2020 total relative to the 20082019 average (15YA), in percent

3.2 Temperature anomalies (Figure 3.2)
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Figure 32 National and subnational temperatute rainfall anomaly (as indicated by the RAIN indicator) of October 2019
to January 2020 average relative to the 202819 average (15YA), in C

Colderthan-normal temperatures were observed north-eastern Argentina, the heart of the Amazon
basin, the Midwest and centralorthern states of the USA, Saskatchewan and Alberta in Canada, Central
Africa, as well as Pakistan and northern India. These colder temperatures did not negatively impact cr
production. Moderately above average temperatures (0.5 to 1.5 °C) were observed for most of Australia,
eastern China, central and northern Europe and the countries bordering the eastern shores of the
Mediterranean Sea, the Easbpast of the USA, as welks eastern portions of Brazil. Large positive
departures in the excess of 1.5°C were observed for Eastern Europe and a large portion of Russia from its
western border to central Siberia, as well as Kazakhstan. Warmer temperatures limit the depth and
duration of snow cover and advance the phenological development of winter wheat. These conditions
increase the risk of frost damage in case of cold snaps.

3.3 RADPARNnomalies Figure 3.3)

Higher solar radiation increases photosynthesis and thus crop produptiential and yields. Above

average conditions were recorded for Brazil, Colombia, Venezuela, Central America and the Western
United States, the Maghreb, Soulfast Africa, Eastern Europe, the Ukraine, Turkey, reatit China as

well as SoutiEast Asiarad Australia. The Pampas in Argentina, Peru, Ecuador, Mexico, Eastern halves of
USA and Canada, Western Europe, East Africa and South Asia, as well as southern China were affected by
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below-average radiation. The impact of lower radiation in the northermfgphere on crop production is
negligible, since most crops are in the vegetative phase or hibernate. The situation is similar for the
southern hemisphere, where the crops are sown at the beginning of the rainy season only, which
typically starts in Novendy. One exception is winter wheat in southern Africa and Argentina, where it is
sown in June/July and harvested in December and January, thus thditjragrphase fell into this period.
However, in Argentina, soil moisture, which was favorable this@®ais generally more limiting than
solar radiation.

:l ==-3 to =-1
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Figure 33 National and subnational sunshine anomaly (as indicated by the RADPAR indicator) of October 2019 to
January 2020 total relative to the 2068019 average (15YA percent

3.4 Biomass accumulation potential BIOMSS (Figure 3.4) and-elgratic indices

The BIOMSS indicator is controlled by temperature, rainfall and solar radiation. In some regions, rainfall is
more limiting, whereas in other ones, mainly the ticgd ones, solar radiation tends to be the limiting
factor. For parts of Brazil and the Pampas, the BIOMSS estimates were up or mixed. Mexico benefitted
from the increased rainfall. In some regions, like the Sahel, the Horn of Africa and India, the imgnitor
period covered the graifilling phase of the cereals, which were predominantly harvested in October and
November. Yield of these crops may have benefitted from favorable conditions. In the other regions, such
as Eastern China, Eastern Europe and SwntliRussia, and the Middle East, the monitoring period
covered the sowing phase of the winter crops. Good conditions for BIOMSS production help the plants
get well established.

Figure 34 National and subnational biomasgroduction potential anomalg (as indicated by the BIOMSS indicator) of
October 2019 to January 2020 total relative to the 20R819 average (15YA), in percent

3.2 Country analysis

This section presents CropWatch analyses for each of 42 key countriea {€adudressed in Chapter 4).
The maps and graphs refer to crop growing areas only: (a) Phenology of major crops; (b) Crop condition



















































































































































































































































































































































































































































































































































