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Bulletin overview and reporting period

ThisCropWatchbulletin presentsa globaloverviewof crop stageand conditionbetweenApriland
July2021, a periodreferredto in this bulletin asthe AMJJApril, May, Juneand July) periodor just
the & NB LI2LBSINIRyRER @hiétin is the 122nd suchpublicationissuedby the CropWatchgroup
at the Aerospacdnformation Researclinstitute (AIR of the ChineseAcademyof SciencesBeijing.

CropWatchindicators

CropWatchanalysesare based mostly on severalstandard as well as new groundbasedand
remote sensingndicators,followinga hierarchicalpproach.

In parallelto an increasingspatial precisionof the analysesjndicatorsbecomemore focusedon
agricultureasthe analyseszoomin to smallerspatialunits. CropWatchusestwo setsof indicators:
(i) agroclimaticdndicators RAIN,TEMPRADPARand potential BIOMSSwhich describeweather
factorsandits impactson crops Importantly,the indicatorsRAIN,TEMPRADPARNd BIOMSS$o
not directly describethe weather variablesrain, temperature, radiation, or biomass,but rather
they are spatialaveragesver agriculturalareas,which are weightedaccordingto the local crop
productionpotential; and (i) agronomicindicators VHIn,CALFand VCIlxandvegetationindices,
describingcropconditionanddevelopment(iii) PAYindicators:plantedarea,yieldandproduction.

Foreachreporting period, the bulletin reports on the departuresfor all sevenindicators,which

(with the exceptionof TEMPare expressedn relativetermsasa percentagechangecomparedto

the averagevaluefor that indicatorfor the lastfive or fifteen years(dependingon the indicator).For
more detailson the CropWatchindicatorsand spatialunits usedfor the analysispleaseseethe

quick reference guide in Annex B, as well as online resourcesand publications posted at

www.cropwatch.com.cn

CropWatchanalysisandindicators

The analysescover large global zones; major producing countries of maize, rice, wheat, and
soybean;and detailed assessmentfor Chineseregions,42 major agriculturalcountries,and 217
Agro-EcologicaZonegAEZs)

Thisbulletin is organizedasfollows:

Chapter Spatialcoverage Keyindicators

Chapterl World, usingMappingand Reportingunits(MRU), RAINTEMPRADPARBIOMSS
65 large,agro-ecologicaljhomogeneousinits
coveringthe globe

Chapter2 Major ProductionZoneg MPZ) sixregionsthat Asabove,plusCALFYClxandVHIn
contribute mostto globalfood production

Chapter3 42 key countries(mainproducersand exporters) AsaboveplusNDVIand GVGsurvey
and210AEZs

Chapter4 Chinaandregions Asaboveplushighresolutionimages;

Pestandcropstrade prospects
Chapter5 Productionoutlook, and updateson disastereventsand EINifio.
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Executive summary

The current CropWatch bulletin describes wentitle crop condition and food production as appraised by
data up to the end of July 2021. It is prepated an international team coordinated by the Aerospace
Information Research Institute, Chinese Academy of Sciences.

Special attention is paid to the major producers of maize, rice, wheat and soybean throughout the bulletin.
The assessment is based maimiyremotely 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
agroclimatic and agronomic conditions in major production zonedlinantinents. 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.
ThebuS Ay |f&a2 LINBaSyidGa GKAa &SIFNNRa aSO2yR / NRL® I (0O
reviews the first production estimation in chapter 5.

This report for the period from April to July 2021 covers wheat, maize, soybean and rice producten in th
Northern Hemisphere. Winter wheat reached maturity in June/July and spring wheat will typically reach
maturity in August. In the tropical countries, planting of the main rice crop typically starts at the beginning
of the monsoon season in May or Junetha Southern Hemisphere, harvest of maize and soybean was
concluded by April or May. Sowing of wheat started in May.

In most countries, the COWD® pandemic is still not under control. Maize, wheat, and rice prices were
about 43%, 12% and 10% above thiinuary 2020 levels, even though the global production outlook for
major grains remains good. The Agricultural Commaodity Price Index remained near its highest level since
2013, and as of July 16, 2021, was approximately 30% higher than in Januaryd202@ ®od prices

have worsened the situation of the poor.

Another plague, the outbreak of desert locusts in East Africa and the Middle East is still not under control
either. The civil war in Ethiopia poses challenges to implement control measuresnpéaet iof desert
locusts on world food supply is limited but is devastating for the farmers in the areas that are hit by a
swarm.

Agro-climatic conditions

Global warming continues unchecked. Temperatures set alarming records during this monitoring period
according to the National Oceanic and Atmospheric Administration (NOAA) of the USA. June 2021 was the
fifth-warmest June, and the warmest for Earth's land area. Temperatures were 0.88°C above the 20th
century average. North America and Africa had theirtdwit June on record; Europe and Asia had their

second hottest June on record. Subsequently, NOAA declared that July 2021 was the Earth's hottest month

on record (+0.93°C). These temperature increases cause prolonged and more intense droughts and heat
wavesP Ly iGdSyairide 2F NIAYyTLff SoSyita faz2 AyONBlasSa:z
consequence, floods are more likely to occur. These extreme weather events will more and more have a
negative impact on the stability and level of crop productayound the globe.

Below average rainfall conditions persisted for most of Brazil and the West coast of the USA. In both regions,
the drop in rainfall was more tha®0% as compared to the dar average (15YA). In Mexico, as well as

in the south of thdJSA, above average monsoon rains put an end to the drought conditions of last winter.

In southern Africa, rainfall was 23% below the 15YA. A positive departure by 14% was observed for the
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Western Cape. This is important for its winter wheat productiore dhset of the monsoon rains was
delayed in the Gulf of Guinea, causing a decline by 36% in West Africa. Rain in Europe was generally
abundant, although the Caucasus, which had experienced a rainfall deficit already during the last
monitoring period, contiued to stay drier than usuall(7%). Most of the other wheat producing regions

such as the Ukraine to the Ural had received slightly above average rainfall (+12%). The south of China, as
well as Myanmar and most of the Middle East and parts of Centralwesie affected by below average
rainfall. Most of the countries in the Middle East and Central Asia are suffering from prolonged drought
conditions that had already started in the previous monitoring period. Especially in Turkey, Lebanon, Syria,
Palestine Irag, Iran and Afghanistan, the severe drought is causing additional hardships for the local
population. Good rainfall in Australia has been creating favorable conditions for its wheat production. In
East Asia, Huanghuaihai (China) a strong positivertigpaby +50% was observed. This was mainly due to

an extreme rainfall event that had occurred in late July that caused flooding of urban areas and cropland.

Record setting heat waves hit the west of the USA and Canada. The drier than usual areakais®razi
experienced above average temperatures. Western Europe experienced cooler than usual temperatures
mainly in April and May, whereas the Caucasus and the region from the Ukraine to the Ural Mountains
were much warmer than usual. In the other regiom@nperatures had stayed close to the 15YA.

2021 Productionestimate

Affected by persistent hot and dry weather in Northwestern North America, Brazil, Central Asia, West Africa
and Southern Africa, global rice, wheat, and soybean production is expectetdltover than last year's.

In 2021, the total global production of four major food crops is expected to be 2.864 billion tonnes, a
decrease of 28.16 million tonnes, or 1.0% from the previous year; among them, global maize production is
expected to be 1.08 billion tonnes, an increase of 1.1%, or 11.3 million tonnes; global rice production is
expected to be 751 million tonnes, a decrease of 1.3%; global wheat production is expected to be 711
million tonnes, a decrease of 3.7% y@aryear, with a decreasef@6.99 million tonnes; global soybean
production is estimated to be 321 million tonnes, a decrease of 0.9%.

Maize The United States, China and Ukraine are forecasted to significantly increase maize production.
Estimates are as follows: USA 384.06 million tonnes (+2.6%), China 231.60 million tonnes (+2.4%), Ukraine
34.86 million tonnes (+28.4%)hese increaseare dueto favorable agremeteorological conditions and

larger maize growing areas. In Brazil, the world's third largest maize geodoutput declined by 4.8% to

83.34 million tonnes. This country was affected by above average temperatures and drought cendition
Mexico's maize growing area and yield increased simultaneously, resulting in a production infre&se

million tonnes. Romanieecovered from the 2020 drought year with an increase of 1.08 million tonnes in
maize production to 1.08 million tonnesh&hges in production in each of the remaining major maize
producing and exporting countries were less than 1 million tonnes, and therefore will have a relatively
small impact on total global maize production.

Rice Asian rice production accounts for motiean 90% of the global production. Agnaeteorological
conditions varied widely among the major producing countries. Bangladesh, Myanmar and Iran were
affected by drought conditions, and rice production decreased by 1.21 million tones (2.6%), 690,000 tones
(2.7%) and 500,000 tones (17.0%), respectively. In Pakistan, production is estimatedirte kbgcl.08

million tonnesdue to a reduction in rice acreage. In China and India, the world's two largest rice producers,
the overall rice production situation good, and production is forecasted to increase by 1.62 million tonnes
and 4.76 million tonnes, respectively. Thanks to sufficient precipitation and favorable water supply from
the Mekong River, rice production in Thailand is forecasted to increase b§0@0@nnes and in Vietham
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by 760,000 tonnes. In comparison to last year, the total rice production of the remaining major producing
countries is forecasted to decrease in 2021 and the global rice production is expected to decline slightly.

Wheat In some important production regions, production was hampered by below average rainfall,
resulting in drought conditions. Production, as compared to 2020, is estimated to decline in the following
countries: Iran £6%), Afghanistan-5%), Uzbekistan32.4%) Canada-15.2%), Kyrgyzstanl@.7%),
Turkey {13.1%), Pakistan§.1%) and India-Z.5%). In addition, wheat production in most countries of
Western Europe also declined slightly due to rainy weather during harvest. Drought conditions in the Pacific
Northwest and north of the USA limited spring wheat production. However, winter wheat production
benefitted from generally favorable rainfall. The country's totabahproduction is estimated tmcrease

by 0.7% year on year. Russia's winter wheat prodaciso benétted from favorable rainfallprompting

a 3.5% increase in production year on year. Most countries in Eastern Europe also achieved an increase in
wheat production. Morocco's wheat production increased significantly by 43.2 % compared tovdre se
drought year of 2020. For China, the world's top wheat producer, an increase in acreage and vyield is
estimated to increase production by 0.9%.

Soybean The widespread drought in South America led to a decline in soybean production in Brazil and
Argertina. Affected by persistent hot and dry weather, Brazil's soybean output slumped to 96.3 million
tonnes, down 4.74 million tonnes et.7% yeaon-year, the lowest production in the past three years. In
Argentina, soybean production is estimateddeclire by 980,000 of1.9%to 51.61 million tonnes due to

below average rainfall which affected the late season crops. Most soybean producing regions of the USA
benefitted from favorable weather conditions. Total production ief@sted to increase by 0.7%105.24

million tonnes.The increase in soybean acreage in India led to agearyear increase in total soybean
production by about 6.7%, an increase of 780,000 tonnes. Theoxeadyear decline in soybean acreage

in northeast China, influenced by matKactors such as the continued rise in maize prices, led to a year
overyear decrease in soybean production in China by about 1.4%.

China crop prospects

In China, the overall favorable weather conditions benefitted winter crops. During the overwintering
regreening and jointing stages, rainfall (+25%) and temperatures (+0.8°C) were above the 15YA. Benefitting
from good agreclimatic conditions and proper crop management, winter crop conditions were overall
favorable. CropWatch puts the total crop pradion in 2021 at 638.87 million tonnes, an increase of 7.44
million tonnes or 1.2% up from last year. Among them, the total output of summer crops (including maize,
semtlate rice, late rice, spring wheat, soybeans, tuber crops and other minor cropggisted to be 472.7

million tonnes, an increase of 6.379 million tonnes or 1.4% over 2020. Rice yields are up, more than
compensating for some reductions in planted area of early rice. The area of maize increased by 1.4% over
last year, aided by higher maakprices for maize. Yields are also forecasted to increase by 0.7%. Area of
soybean declined by 1.7%. This was the first time in 5 years that a decline was reported. Yields are expected
to increase by 0.3%, resulting in a decline of total production #%1The total output of winter crops in

2021 is estimated to be 132.48 million tonnes using the latest remote sensing data, an increase of about
0.982 million tonnes or 0.7% yean-year. Planted area and yield of summer crops increased by 0.5% and
0.3%, espectively.
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Chapter 1. Global agroclimatic patterns

Chapterl describeghe CropWatchAgroclimaticindicators(CWAIs)yainfall (RAIN)temperature (TEMP),
and radiation (RADPARglongwith the agronomicindicator for potential biomass(BIOMSSh sixty-five

globalMonitoring and ReportingUnits (MRU).RAIN,TEMP RADPARNd BIOMS&re comparedto their

averagevaluefor the sameperiod overthe lastfifteen years(calledthe & | @ S Ninhdit&drvaldesfor all

MRUsare includedin AnnexAtable A.1.Formore information aboutthe MRUsandindicators,pleasesee
AnnexB andonline CropWatclresourcesat www.cropwatch.com.cn

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

This bulletin describes environmental and crop conditiomerdhe period from April 2021 to July 2021,
AMJJ, referred to as "reporting period". In this chapter, we focus on 65 spatial "Mapping and Reporting
Units"(MRU) which cover the globe, but CWAIs are averages of climatic variables over agricultural areas
only inside each MRU. For instance, in the "Sahara to Afghan desert" MRU, only the Nile valley and other
cropped areas are considered. MRUs are listed in annex C and serve the purpose of identifying global
climatic patterns. Refer to Annex A for definitiomgldo table A.1 for 2021 AMJJ numeric values of CWAIs

by MRU. Although they are expressed in the same units as the corresponding climatological variables,
CWAIs are spatial averages limited to agricultural land and weighted by the agricultural production
potential inside each area.

We also stress that the reference period, referred to as "average" in this bulletin covers-ylead period

from 2006 to 2020. Although departures from the 26@@20 are not anomalies (which, strictly, refer to a
"normal peria" of 30 years), we nevertheless use that terminology. The specific reason why CropWatch
refers to the most recent 15 years is our focus on agriculture, as already mentioned in the previous
paragraph. 15 years is deemed an acceptable compromise betwematalogical significance and
agricultural significance: agriculture responds much faster to persistent climate variability than 30 years,
which is a full generation. For "biological” (agronomic) indicators used in subsequent chapters we adopt
an even showr reference period of 5 years (i.e. 262620) but the BIOMSS indicator is nevertheless
compared against the longer 15YA (fifteggar average). This makes provision for the fast response of
markets to changes in supply but also to the fact that in sfithe long warming trend, some recent years
(e.g. 2008 or 20123) were below the trend.

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

Considering the size of the areas covered in this section, even small departures may have dramatic effects
on vegetation and agriculture due to the withamne spatial variabfl/ of weather.

1.2 Global overview

Global temperatures set alarming records during this monitoring period according to the National Oceanic
and Atmospheric Administration (NOAA) of the USA. June 2021 was thevdifthest June, and the
warmest forEarth's land area. Temperatures were 0.88 °C above the 20thcentury average. North America
and Africa had their hottest June on record; Europe and Asia had their second hottest June on record.
Subsequently, NOAA declared July 2021 as the Earth's hotteshroomecord (+0.93°C).


http://www.cropwatch.com.cn/
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The increase in average temperatures by 1°C may not sound alarming. However, these temperature
increases cause prolonged and more intense droughts and heat waves. Intensity of rainfall events also
increases, while the numberofva@ Rl 24 Q RSONXlFaSaod 'a | 02y aSljdzsSSyos
its newest report on the science of climate change on lands, the Intergovernmental Panel on Climate
Change (IPCC) included a chapter on weather extremes for the first time. Theseexteather events

will more and more have a negative impact on the stability and level of crop production around the globe.

Figure 11 shows unweightedaverages of the CropWatch Agroclimatic Indicators (CWAIs), i.e. the
arithmetic means of all 65 MRUs, which are relatively close to average. CWAIs are computed only over
agricultural areas, and they display a relatively average situation, globally.

20 0.60

0.50

0.40

0.30

0.20

TEMP °C departure from 15-year average

0.00

RAIN and RADPAR % departure from 15-year average

-0.10

-10 -0.20
JASO ONDJ JFMA AMJJ JASO ONDJ JFMA AMJJ JASO ONDJ JFMA AMJJ
CropWatch reporting period 2018 JFMA to 2021 AMJJ

Figure 11 Global departure from recent_15dyearavera eof theRAIN,TEMPand RADPARdicatorssince2018 ONDJ
perio

(averageof 65 MRUs,unweighted)

1.3 Rainfall (Figure 1.2)
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Figure 12 Globalmap of rainfall anomaly (asindicated by the RAINindicator) by CropWatchMapping and Reporting
Unit: departure of April to July2021 total from 2006-2020 average(15YA),in percent.

Below averag rainfall conditions persistefdr most of Brazil anthe West coast of the USA. In both regions,
the drop in rainfall departure was more thaB0%. In Mexico, as well as in the south of the USA, above
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average monsoon rains put an end to the drought conditions of last winter. In Africa, Southwest
Madagascacontinued to be affected by the prolonged drought. Rainfall was more than 50% below average,
but the other regions of the island received above average rainfall (+18%). In southern Africa, rainfall was
23% below average. A positive departure was obsefoethe Western Cape, which is important for its
winter wheat production. It had received 255 mm of rain, which was 14% above the 15YA. The onset of the
monsoon rains was delayed in the Gulf of Guinea, causing a decline by 36%. Rain in Europe was generall
abundant, although the Caucasus, which had experienced a rainfall defieggdglrduring the last
monitoring period, continued to stay drier than usual {%). Most of the other wheat producing regions

such as the Ukraine to the Ural had received shghthove average rainfall (+12%). In East Asia, for
Huanghuaihai (China) a strong positive departure by +50% was observed. This was mainly due to a
catastrophic rainfall event that had occurred in late July. All wheat production regions in Australiadeceive
above average rainfall.

1.4 Temperatures (Figure 1.3)
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Figure 13 Globalmap of temperature anomaly (asindicated by the TEMPindicator) by CropWatchMapping and
ReportingUnit: departure of April to July2021 averagefrom 2006-2020 average(15YA)in C

Temperatures can impact growth in different ways: Cooler than usual temperatures during the spring tend
to delay crop growth and development. Above average temperatures, especially when they exeeed 30
35°C, can hasten senescence of the wheat crops andcalsee male sterility in maize. Record setting heat
waves hit the west of the USA and Canada. Average temperatures were more than 1°C higher than the
30YA. However, the extremes were much higher. In British Columbia, temperatures reached 49.6°C,
whereas tle old record was 45°C. The drier than usual areas in Brazil also experienced above average
temperatures. Western Europe experienced cooler than usual temperatures mainly in April and May,
whereas the Caucasus and the region from the Ukraine to the Urahtdms were much warmer than

usual. In South Asia, the largest negative departure was recorded in the region from the Punjab to Gujarat
(India). In the other regions, temperatures had stayed near average.
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1.5 RADPAR(Figure 1.4)
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Figure 14 Globalmap of photosyntheticallyactive radiation anomaly (asindicated by the RADPARhdicator) by
CropWatchMappingand ReportingUnit: departure of April to July2021 total from 2006-2020 average(15YA)jn
percent.

The largest increase in solar radiation was observed for the Pampas in Argentina (+10%). Solar radiation
was above average by more than 5% for most of Brazil and the West Coast of North America (+6%).
Southern China experienced an increase by 9%. Theggisbmegative departures had been observed for
Eastern Central Asia5(3%) and Huanghuaihai (Chinad.§%). The AEZ from Nullarbor to Darling in
Australia also experienced a sharp declinet$%.

1.6 BIOMSS(Figure 1.5)
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Figure 15 Globalmap of biomass accumulatiorfasindicated by the BIOMSSndicator) by CropWatchMappingand
ReportingUnit (MRU),departure of April to July 2021 total from 2002020 average (15YA), in percent.

The Biomass product is calculated as a function of temperatures, rainfall and solar radiation. In South
America, a decline in BIOMSS estimates had been calculated for most of &faaiéd by drought
generated by significantly low precipitation. Similarly, the west coast of the United States was drought
stressed with a 23% lower potential cumulative biomass. Benefiting from favorable rainfall conditions, the
Punjab to Gujarat regiom South Asia has an 18% higher potential biomass with promising rice yields.
Similar increases were seen in the Ukraine to Ural Mountains region, indicating a positive outlook for wheat
production in Ukraine and Russia.
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Chapter 2. Crop and environmental
conditions In major production zones

Chapter2 presentghe sameindicators RAINTEMPRADPARINABIOMSS asthoseusedin
Chapterl, and combineghem with the agronomicindicators croppedarablelandfraction
(CALFmaximumvegetationconditionindex(VCIx)and minimumvegetationhealthindex
(VHINnY to describecropconditionin sixMajor ProductionZzonegMPZ)acrossall continents.For
moreinformationaboutthesezonesand methodologiesised,seethe quickreferenceguidein
AnnexB aswell asthe CropWatclbulletinonlineresourcest
http://www.cropwatch.com.cn/htm/en/bullAction!showBulletin.action#.

2.1 Overview

Tables2.1and 2.2 presentan overviewof the agroclimatic(Table2.1) and agronomic(Table 22)
indicatorsfor eachof the sixMPZscomparinghe indicatorsto their fifteen andfive-yearaverages,
respectively Thetext mostlyreferssimplyto "average'with the averagingperiodimplied.

Table2.1 Agroclimaticindicatorsby Major ProductionZone,current value and departure from 15YA(April to

July2021)
RAIN TEMP RADPAR BIOMSS

Current Departure Current Departure Current Departure Current Departure

(mm) (%) (C) (C) (MJ/ne) (%) (gDM/1r?) (%)
WestAfrica 384 -35 28.0 0.6 1256 5 742 il
North 484 21 18.6 -0.5 1342 0 671 1
America
St 179 -45 17.2 -0.8 849 3 297 -14
America
S.andSE 922 2 28.2 0.3 1244 0 725 3
Asia
sz 435 25 13.3 1.3 1218 -2 466 -6
Europe
C.Europe
andW. 350 10 15.0 0.3 1200 1 541 7
Russia

Note: Departuresare expressedn relative terms (percentage)for all variables,exceptfor temperature,for which absolute
departurein degreesCelsiuss given.Zeromeansno changefrom the averagevalue;relative departuresare calculatedas (G
R)/R*100,with C=currenvalueand R=referencealue,whichis the fifteen-yearaverage(15YA¥or the sameperiod (ApritJuly
for 20062020

Table 22 Agronomicindicatorsby Major ProductionZone,current seasorvaluesand departure from 5YA
(April to July2021)

CALRKCroppedarablelandfraction) MaximumVCl
Current(%) 5ADeparture(%) Current
WestAfrica 88 -3 0.82
North America 94 -1 0.89
SouthAmerica 98 0 0.86

S.and SEAsia 82 6 0.88
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CALRKCroppedarablelandfraction) MaximumVCl
Current(%) 5ADeparture(%) Current
WesternEurope 97 0 0.92
CentralEuropeand W Russia 98 0 0.91

Note: Seenote for Table2.1, with referencevalueRdefinedasthe five-yearaverage(5YA)or the sameperiod (AprikJuly) for
20162020

2.2 West Africa

Thisreport coversthe onsetof the main rainy seasonin the West AfricaMajor ProductionZone
(MPZ).Theplanting of the cropsstarted in May and June.Dominantcropsare the cerealcrops,
suchasmaize,sorghum,millet, rice and tuber crops,includingcassavand yamscropsgrownin
the coastalareas.

Overall,crop conditionswere below averagein most parts of the MPZbasedon the monitored
agroclimaticand agronomicindicators. The whole MPZ showed a drop in RAIN(35% below
average) Significantspatialtemporal differencesin precipitationwithin the MPZwere observed.
A large part of the Zone(68.3%)was characterizedoy increasingrainfall deficits as the season
progressedThemostaffectedcountriesincludeTogo(-45%) GuineaBissau(-45%) Ghana(-44%),
Nigeria(-42%),Coéted’lvoire (-41%),BurkinaFaso(-38%)and Guinea(-30%),while the following
countriesreceivednear-averagerainfall: Gabon(+7%) EquatorialGuinea(-2%) ,SierraLeone(-6%)
and Liberia(-13%).Temperature(TEMP)or the MPZwas slightly above average(+0.6C),with

stratified spatialtemporalvariationeffectsacrosshe MPZ.Thecoastalareas(31.7%gxperienced
nearaveragetemperature. Temperature departures increasedtowards the north. The solar
radiationwaswell aboveaveragewith RADPARL256MJ/m2) up by 5%andthe highestpositive
anomaly(+12%Ypbservedin SierraLeoneandLiberia.

The potential biomass (BIOMSS)departure from the 5YA indicated spatial and temporal

stratifications similar to the land-sea spatial pattern with coastal areasexperiencingpositive
anomalieq+10to +20%)whereasthe northern areasexperiencechegativeones(0to -20%).The
VClIxmapasanindicationof vegetationcovershowsthat the areaswith the highestvalues(>0.8)
werein the coastalandcentralregionswhereadower valueswere observedn the northern parts

of the MPZ whichwere alsodrier. Thistrend is alsoreflectedthroughthe vegetationhealthindex
(VHI)map depictingspatialand temporal pattern acrossthe regionthat were most affected by

severedrought conditions. The cropped arable land fraction (CALFWwas at 88%with a slight
decreasd-3%).ThelowestCALalueswereobservedn Nigeriaat 76%(-6%).Thelow CALalues
for Nigeriacanbe attributed to the conflictin northern Nigeriaand dry environments.Generally,
crop conditionsin the MPZwere below averagedue to rainfall deficits. More rain will be needed
in severalimportant crop production areasto ensurean adequatesoil moisture supplyfor the

growth of the mainseasorcrops,whichisthe keyto food securityin the region.
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Figure2.1 West AfricaMPZ:Agroclimaticand agronomicindicators, April to July2021
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2.3 North America

Duringthe current monitoring period from Aprilto July2021,winter wheatreachedmaturity and
has been harvested.The sowing of maizestarted in April, followed by soybeanin May. Maize
reachedthe silkingperiod and soybearreachedseedfilling in late July whereasspringwheatwas
in its late grainfilling phase.Theseveredroughtthat occurredin the Prairieand Northern Plains
regionsresulted in diversecrop condition as indicated by the NDVIdevelopmentprofile (See
countryanalysifor Canadaand USAIn Chapter3).

Forthe regionasa whole, rainfall was21%abovethe 15YA Rainfallduring the reporting period
showedsignificantspatialvariation,with areasin the PrairieandNorthernPlaingo WesternCorn
Belt being affected by below-averagerainfall betweenlate May and late June,and significantly
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aboveaverageainfallwasobservedn other areas.Temperaturewas0.5°Cbelowthe 15YAAreas
with insufficientrainfallbetweenlate May andlate Junealsosufferedfrom hightemperaturesthat
were 4-5C abovethe 15YAacceleratingsoil moisturelossandresultingin crop water stress.The
RADPARvas at averagelevel. The minimum vegetation health index (VHh) confirmed severe
droughtin the Prairieand Northern Plainsunder a combinationof temperatureandwater stress.
Duringthe monitoring period, 94%o0f the croplandwasplanted,whichis 1%lower than the 5YA.
The maximumvegetationcondition index showsthat crop conditionswere generallyfavorable,
exceptfor the SouthernPrairieand Northern Plainswhichwere affectedby a severedrought

CropWatchassessethe cropconditionasbelowaveragan the SouthernPrairies NorthernPlains
andWesternCornBeltandasaboveaveragen the other regions

Figure2.2 North AmericaMPZ:Agroclimaticand agronomicindicators, April to July2021
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2.4 South America

Thereporting period coversthe harvestof late summercrops(soybeanmaizeandrice) andthe
beginningof wheatplanting.Outsideof the wheat productionregions fieldsare mostlyleft fallow
overthe winter months. Thesituationin SouthAmericavariedbetweensubregionsThe Southof
the MPZshowedin generalgood conditions,with no RAINanomaliesand high BIOMSSalues,
while the North showedpoor conditionswith negativeanomaliesn RAINandlow BIOMSS

At the MPZlevel, rainfall was 45%below average and temperatureswere 0.8 degreecoolerand

RADPAR%abovethe 15YAAltogether,the unfavorableconditionresultedin BIOMS®stimates
that were 14%below the 15YA.Thedrought conditionsin the MPZwere alsoconfirmedby the

VHImmap. Thespatialdistribution of rainfall profiles showedseveralpatternsdistributed alonga

North-Southgradient.In the North, the largedeficit decreasedvertime. Theregioncoloredin

blue had high variability,with negativeand positiveanomalieswith a strongpositivepeakat the

end of June.Inthe extremesouth,almostno departuresfrom the 15Y Awere observed

Temperature profiles showed four homogeneouspatterns distributed along the North-South
direction. All of them showedsimilartemporalvariability, but with different magnitude.Thefour
areasshowedthe highestvaluesin April and beginningJune,while greenareas,locatedin the
Southshowedalsoa strongpositiveanomalyat the beginningof July.Lightgreenareasshowed
more positiveanomaliesthan dark greenareasduring April. Thethree Southernregionsshowed
alsolow valuesduringMay andend June.TheNorthernarea(orange)showedthe highestpositive
anomalieson average.

CALRndexshowedthat mostareaswere croppedin the whole MPZ exceptfor somesitesin the
center and south-west Pampasof Argentina. That region was dominated by positive BIOMSS
departurevalues.Poorconditions(lowerthan -20%)were observedn the northern areaof Brazil.
Thecenter of the Brazilianagriculturalareaand other sparseareaslike Subtropicalhighlandsin
Argentinaalsoshowednegativevalues but no departuresbelow -20%.MaximumVCIshowedin
generalvalueshigherthan 0.8. Valueslower than 0.8 were observedin the center and south of
Brazilianagriculturalareaand southwestand center ArgentinePampas.

Overall, South Americashowedbetter conditionsin the Souththan in the North, in particular
referring to RAINanomaliesand BIOMSSOther indices showed varied patterns. The severe
droughtconditionsin Brazilmay negativelyimpactits wheat productionand plantingof the crops
in the upcomingspringin the southernhemisphere.
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Figure2.3 SouthAmericaMPZ: Agroclimaticand agronomicindicators, April to July2021
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2.5 South and Southeast Asia

The South and Southeast Asia MPZ includes India, Bangladesh, Cambodia, Myanmar, Nepal,
Thailand and Vietnam. This monitoring period covers the harvest of the winter crops, mainly wheat

in India and Bangladesh, dry season rice, as well as the planting widim rice crop in the entire

MPZ. For South and Southeast Asia, agroclimatic conditions were average during this period with
closeto-average RAINZ%), TEMP-@.5C), RADPAR (+0%) and BIOMSS (+3%) compared to the
15YA. Meanwhile, compared with the I&X{A, CALF was increased by 6%, reaching 82% and VCIx
was 0.88. In general, the crop conditions in South and Southeast Asia are close to average.

The spatial distribution of rainfall profiles showed the precipitation in this MPZ was close to
average befoe midMay. Rainfall in 28% of the region (southern and northern India, Thailand and
a small area of northern Vietnam) was above the average with slight fluctuations. 35.7% of the
MPZ (southern and eastern India, Myanmar, Cambodia and Vietham) had dbgliotly average
conditions all along the reporting period. The precipitation in 13.8% of the MPZ (Eastern India and
Nepal) showed abovaverage conditions with two strong fluctuations from iy to midJune.
Rainfall of central India quickly rose to aboaeerage in late July. The spatial distribution of
temperature profiles showed 61.1% of the MPZ was close to average during the entire monitoring
period, mainly in southern India and Southeast Asia. Other regions showed-beérage TEMP
conditions with havy fluctuations from May to June but stayed near average in July.

The BIOMSS departure map showed values higher than the average for most of the region, below
average conditions were mainly observed in northern India, eastern India and Nepal. Minimum
VHIshowed severe drought conditions in northern India, eastern India, central Myanmar and
western Cambodia. This may be due to reduced precipitation and higher solar radiation which can
be seen from the spatial distribution of rainfall.

In summary, the crogondition of this MPZ is expected to be near average. Conditions are
somewhat critical in eastern India, Myanmar and northern Vietnam.



Chapter2| 15

Figure2.4 Southand Southeast AsiaMPZ:Agroclimaticand agronomicindicators, April to July2021
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2.6 Western Europe

This monitoring period covers the vegetative growth of winter wheat and summer crops in the
Western European Major Production Zone (MPZ). Generally, crop conditions were near or above
average in most parts of the Western European MPZ based on the integration of agroclimatic and
agronomic indicatorsHigure2.5).

CropWatch agroclimatic indicators show that the whole MPZ showed a significant increase in RAIN
(25% above average). Rainfall patterns can be characterized as follows: (1) 42.8 peraaMPZth
areas (Western and souttastern France (Normandy, Loire, Brittany, Poitharentes, Aquitaine,
SudPyrénées), Spain, norhestern, central and soutkastern Italy, Czech Republic, Slovakia,
Austria and Hungary), experienced belawerage precipitton until midtJune and then above
average until the end of this monitoring period; (2) during the whole monitoring period, 27.3
percent of the MPZ areas (UK, noghstern Italy, central and northern Germany (Hesse, Thuringia,
Lower Saxony, Saxo#ynhalt Saxony, Brandenburg, SchlesWigistein, Mecklenburg
Vorpommernia)) experienced aboawerage precipitation with the exception of late April and
mid-June; (3) the precipitation for 29.9 percent of the MPZ areas (Cote d'Azur, AusRhgme

Alpes, Centre,BurgundyFrancheComté, Hautd-rance in France and Bad@fiirttemberg,
southern Bavaria, southeastern North Rhinelaff@stphalia, RhinelanBalatinate in Germany)
showed a trend that fluctuated significantly above and below the average untiluomd, with
significant belowaverage precipitation in late April, late May and Alishe, but from late June
onwards those region experienced heavy precipitation events; Countries with the most severe
precipitation departures included Germany (RAIN +40%), Czech IRefRBIN +30%), France
(RAIN +25%), Denmark (RAIN +21%) and Austria (RAIN +13%), while Italy and UK experienced
below-average precipitation (RAHM%; RAIN6%, respectively). Heavy precipitation accompanied

by severe floods in some areas of the MPZdzased severe damage to crops. RADPAR was down
by 2%, influenced by the overall excess precipitation in this MPZ.

Temperature (TEMP) for the MPZ as a whole was significantly below average {I.BIZP
Throughout the monitoring period, temperatures weardely below average across most of the
region, with the exception of heatwave events in the UK, France, Germany, Spain and northern
Italy in early and midune, which may have affected grain growth of winter crops to some extent.

Due to the overall exces® precipitation in the Western European Major Production Zone
combined with cooler than usual temperatures, the potential BIOMSS was 6% below average. The
lowest BIOMSS value4 (% and below) were mostly concentrated in southern Denmark, western,
centrd and southern Germany, northeastern and southern France. In contrast, BIOMSS was above
average (in some cases exceeding a 10% departure) over Spain, central andaspeth Italy,
western France, and wesentral UK. The average maximum VCI for the MBzhed 0.92. More

than 97% of the arable land was cropped, which is the same as the recepeéivaverage. Most
uncropped arable land was concentrated in northeastern and southeastern Spain, with patchy
distribution in other countries. The VHI minimumap shows that most of Italy and the southern

part of Spain were most affected by severe drought conditions.

Generally, crop conditions in the Western Europe MPZ were near or above average. At the same
time, crop yields in the MPZ will continue to be oficern due to the combined effects of heavy
precipitation, severe floods events and heatwaves.
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Figure2.5 WesternEuropeMPZ:Agroclimaticand agronomicindicators, April to July2021
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2.7 Central Europe to Western Russia

During this monitoring period, the growth of summer crops in this MPZ was above average
resulting in a 7% increase of BIOMSS. This was due to higher cumulative rainfall (fG36)yér3
average temperature and 0.7% higher RADPAR across the main production areas compared to the
average of the last 15 years.

Based on the rainfall departure map, the rainfall varied significantly in the MPZ. The specific spatial
and temporal distribution characteristics are as follows: (1) From April to May, the precipitation
was slightly above average in Poland, southern Belararthern Ukraine, western Romania and
parts of Russia. However, the precipitation in these regions was slightly below average in late
May;(2) From late May to midune, the precipitation in eastern Romania, southern Ukraine and
southern Russia (38.9%tbe MPZ) increased sharply and was higher than average. After late June,
the precipitation in these regions decreased and was lower than average, except for a few areas
of western Russia; (3) In early July, the precipitation in some areas accountin2toothe MPZ
increased to the highest value (+105 mm), and then dropped sharply to fmlevage levels.

According to its departure map, the temperature in the MPZ fluctuated dramatically. The western
part of the MPZ, which is mainly distributed in scerth Belarus, Moldova, Poland, Ukraine and
Romania, accounting for 45.6% of the total area, had lower average temperature from April to
early June, with a negative departure by €.t late April. In July, the temperature in these regions
was above averagevith the highest positive temperature departure by €6

The results of CropWatch monitoring showed that most of the arable land in the MPZ was planted
with the exception of a small part of southeastern Russia, where the CALF reached 98%. The
BIOMSS ithe MPZ increased by 7% compared to the average of the last 15 years. Based on the
spatial distribution map of BIOMSS departure, a negative departure by more than 10% occurred
in small parts of southern Russia, southern Ukraine and southern Romaniatrastahe highest
positve BIOMSS departure, which was 10% above the average, was mainly located in the western
part of Russia, most of Belarus, the northeastern part of Poland and some parts of Romania. The
overall Maximum VCI of the MPZ was 0.91 on ayerand the areas with the Maximum VCI over

0.8 were mainly located in the western part of the MPZ.

In general, crop growth in the MPZ was above average during the monitoring period. The crops
recovered quickly from the generally beleaverage temperatures April and May, aided by the
overall aboveaverage precipitation. Therefore, the yield in the MPZ is expected to be above
average during this monitoring period.

Figure 26 CentralEuropeto WesternRussiaVIPZ:Agroclimaticand agronomicindicators, April to July2021
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Chapter 3. Core countries

3.1 Overview

Chapterl hasfocusedon largeclimateanomalieghat sometimegeachthe sizeof continentsand beyond.
Thepresentsectionoffers a closerlook at individual countries,includingthe 42 countriesthat together
produceandcommercidize 80 percentof maize rice,wheat,and soybeanAsevidencedy the datain this
section,evencountriesof minor agriculturalor geopoliticalrelevanceare exposedo extremeconditions
anddeservamentioning,particularlywhenthey logicallyfit into largerpatterns.

1. Introduction

The global agroclimatic patterns that emerge at the MRU level (chapter 1) are reflected with greater spatial
detail at the national and subational administrative levels described in this chapter. The "core countries”,
including major producing and exporg countries, are all the object of a specific and detailed narrative in
the later sections of this chapter, while China is covered in Chapter 4na&igimal units and national
agroecological zones receive due attention in this chapter as well.

In manycases, the situations listed below are also mentioned in the section on disasters (chapter 5.2)
although extreme events tend to be limited spatially, so that the statistical abnormality is not necessarily
reflected in the climate statistics that includedar areas. No attempts are normally made, in this chapter,

to identify global patterns that were already covered in Chapter 1. The focus is on 166 individual countries
and sometimes their subdivisions for the largest ones. Some of them are relatively agrioultural
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. Overviewof weather conditionsin major agriculturalexporting 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 tons of the
covered commoditiesThere are only 20 countries that rank among the top ten exporters of maize, rice,
wheat and soybeans respectively. The United States and Argentina rank among the top ten of all four crops,
whereas Brazil, Ukraine and Russia rank among the top ten of thops.

Maize Maize exports are dominated by just 4 countries: USA, Brazil, Argentina and the Ukraine. Together,
they supply three quarters of maize being traded internationally. In South America, this reporting period
covered the graiffilling period oflate (2nd crop) maize and its harvest. In Brazil, conditions for maize were
unfavorable. The severe drought conditions in all major maize producing states of Brazil persisted
throughout this monitoring period and below average production is to be expedtedArgentina,
conditions had been favorable, as reported in the May CropWatch bulletin.

In the USA, the western and northern zones of the Corn Belt were affected by drought conditions as well.
On the contrary, conditions in the southern and eastern zomere favorable. Hence, the situation for US
maize production is mixed. In Europe, conditions so far have been favorable for maize production, although
the temperatures in Western Europe, such as in France, were cooler than average, especially in April and
May. Rainfall conditions in Romania and the Ukraine have been favorable and high production can be
expected from eastern Europe.

In China, maize was off to a good start, helped by the generally ab@rage precipitation and favorable
temperatures. Flooihg conditions in late July caused some damage to maize in the Huanghuaihai plain.
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Rice Four out of the 5 top rice exporting countries are located in South and Southeast Asia: India supplies
about 1/3 of the rice that is internationally traded, followeg Bhailand with 1/5. The USA, number 3,
supplies less than 10%. Vietnam contributes about 7% and Pakistan close to 6%.

Conditions for winter (Rabi) season rice production were generally favorable in India, the largest rice
exporter. The region of irrigatedry season (Boro) rice production is limited to West Bengal, Telangana,
Andhra Pradesh and Assam. However, Boro rice yields are much higher than those obtained in the Kharif
(rainy) season. Another region with important dry season rice production ih&astt Asia. Thailand and
Vietnam rank in the 2nd and the 3rd position of exporting countries. In these two countries, crop conditions
were generally favorable. Conditions for the other important rice producing countries and regions, such as
the Philippinesand Indonesia, were generally favorable during this monitoring period.

Rainy (monsoon) season rice production has been off to a good start in South and Southeast Asia, aided by
average rainfall conditions, although the onset of the monsoon rains wasdelayed in some states of

India. Similarly, conditions in China have been favorable. Rice production in the Sacramento Valley of
California is being negatively impacted by the severe drought conditions, whereas the conditions in the
other rice producingegions of the USA have been much more favorable, as they received abundant rainfall.
All'in all, rice production is stable at a global level.

Wheat This monitoring period covers the sowing of wheat in the Southern Hemisphere. Conditions were
favorable inArgentina, Cape Province of South Africa and Australia. In Brazil, the wheat production region
has been affected by a prolonged drought, which may cause a reduction in area planted and hamper crop
establishment. In the East African Highlands, conditiong/heat sowing from April to June were generally
favorable.

Most winter wheat sown in the Northern Hemisphere reached maturity by May, June or July. Spring wheat
harvest typically starts in August. Conditions for winter wheat in the Central Plains argbtith of the

USA were generally favorable. However, the Pacific Northwest was affected by high temperatures and drier
than normal conditions. Spring wheat production in the northern states of the USA and the Canadian
Prairies has been affected by drougiainditions and hot temperatures, which will cause a yield reduction.
Winter wheat production in the Maghreb had benefitted from above average rainfall, and production was
above average for Morocco, Algeria and Tunisia. In Europe, moisture conditiangemerally favorable

for wheat production. However, severe storms caused lodging in some areas and the abundant rainfall
posed challenges for wheat harvest in some places. Eastern Europe and Russia generally benefitted from
above average rainfall as wedhd prospects are favorable. Kazakhstan, as most of Central Asia, however,
suffered from drought conditions, which will cause a significant yield reduction as compared to last year.
In Turkey, Iran, Irag, Syria and Afghanistan, the crops also sufferadséreere drought conditions which
reduced yields.

In India and Pakistan, where wheat was harvested in late March and April, the crop had benefitted from
generally favorable weather conditions. Winter wheat in the North China Plain reached maturity in late
May/early June. Conditions were generally favorable and good yields were obtained. Some of the grains
stored on the farms got damaged during the floods in the Huanghuaihai plain in late July. Conditions for
spring wheat production in northern China havee favorable so far.

SoybeanIn North America, production has benefitted from sufficient rainfall in most production regions,
such as the Midwest in the USA and Ontario in Canada. However, the Dakotas had been affected by drought
conditions. In the Ukrae, another main exporter of soybean, growing conditions have been favorable
during this monitoring period. Conditions for soybean production in China have been favorable so far as
well, mainly due to abovaverage rainfall. In South America, most of tlogtseans had been harvested
during the previous monitoring period.
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3. Weather anomalies and biomass production potential changes
(1) Rainfall (Figure 3.1)

The severe drought conditions in the west of the USA impacted wheat production in the Pacific stth W
although most of it is irrigated. However, the lack of rainfall was combined with record setting
temperatures, which in turn can shorten the grdilling period of wheat. Rainfed spring wheat production

in the Canadian Prairies and the northern US# aiso impacted by below average rainfall. Winter wheat
production in Ontario, as well as in Kansas, Colorado, Oklahoma and Texas experienced normal to above
average rainfall. Maize and soybean production in the northern USA, including the western #metmor
regions of the Corn Belt was also affected by drier than usual weather, whereas for the other regions of
the Midwest, as well as for the South and East Coast of the USA, favorable rainfall conditions had been
observed. Production of summer crops irekico benefitted from above average rainfall, putting an end

to the prolonged drought. In Central America, as well as the entire west coast of South America, the rainfall
deficit ranged from between 10 to 30%, which has a negative impact on maize prodircti@entral
America. In Brazil, the severe drought conditions continued, causing challenges for wheat planting in the
South. In Argentina, on the other hand, rainfall conditions were more favorable. Wheat production in the
Maghreb in North Africa benefi#td from above average rainfall. In Morocco, it was 30% above average.
Conditions in East Africa, especially in Sudan and Ethiopia were favorable for planting of wheat and maize.
In West Africa, a delay of the onset of the rainy season as well as beloagaveinfall caused generally
unfavorable conditions for the sowing of summer crops. In southern Africa, rainfall had been
predominantly normal during the previous monitoring period. Most crops reached maturity between April
and June. The drier than normaeather created favorable conditions for harvest. Most of the wheat that

is grown during the winter months in the southern hemisphere is irrigated. Thus, there is limited impact of
the drought conditions (rainfall deficit is greater th&d9%) on the estalishment of the wheat. Wheat and

maize production in Europe, as well as in most of Russia, generally benefitted from normal to above
average rainfall. Rainfall was also abundant in the center and north of China, favoring wheat, maize and
rice production.The south of China, as well as Myanmar and most of the Middle East and parts of Central
Asia were affected by below average rainfall. Most of the countries in the Middle East and Central Asia are
suffering from prolonged drought conditions that already regd in the previous monitoring period.
Especially in Turkey, Lebanon, Syria, Palestine, Iraq and Afghanistan, the severe drought is causing
additional hardships for the local population. Good rainfall in Australia has been creating favorable
conditions fg its wheat production.

Figure 31 Nationaland subnationalrainfall anomaly (asindicated by the RAINindicator) of April to July2021 total
relative to the 2006-2020 average(15YA),n percent
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(2) Temperatureanomalies (Figure 3.2)
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The drought plagued the West of the USA as well as the Canadian Prairies and the northern states of the
USA were affected by several heat waves during this monitoring period. The heat, in combination with the
drought, will have a negjive impact on crop production in those regions. The cooler, below average,
temperatures in the Southeast of the USA are not expected to have an impact on crop production in that
region. The cooler than usual temperatures in Western and Central Europedstbe growth of the crops

in the spring, but should not have an effect on yield levels. Similarly, the warmer than usual temperatures
in Russia will not impact yield levels. Temperature departures from average are expected to have a very
limited impact o crop production in the other regions of the world.

Figure 32 National and subnationaltemperatute anomaly (asindicated by the TEMPindicator) of April to July2021
averagerelative to the 2006-2020 average(15YA)in C
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(3) RADPAR anomalies (Figure 3.3)

The higher than normal radiation in the drought affected regions of the USA, Canada and South America,
West Central and Southern Africa increases evapotranspiration and thus exacerbates the drought
conditions. The belowwvaeerage radiation in East Asia will have a limited impact on crop production in that
region, as radiation levels are generally high during summer.

Figure 33 Nationaland subnationalsunshineanomaly (asindicated by the RADPARndicator) of April to July2021 total
relative to the 2006-2020 average(15YA),n percent
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(4) Biomass accumulation potential BIOMSS (Figure 3.4)

The biomass accumulation map shows favorable prospects for most of the USA, although drought might
have rediced the production potential in some regions. Above average biomass estimates had been
calculated for the most of Russia, southern India and Southeast Asia.
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Figure 34 National and subnationalbionassproduction potential anomaly (asindicated by the BIOMSSndicator) of
April to July2021 total relative to the 2006-2020 average(15YA)n percent
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3.2 Country analysis

This section presents CropWatahalyses for each of 42 key countries (China is addressed in Chapter 4).
The maps and graphs refer to crop growing areas only: (a) Phenology of major crops; (b) Crop condition
development based on NDVI over crop areas at national scale, comparing théup#021 period to the
previous season and the fiyear average (5YA) and maximum; (c) Maximum Vegetation Condition Index
over arable land (VCIx) for Apdilly 2021 by pixel; (d) Spatial NDVI patterns up to-8pkyi 2021 according

to local croppingpatterns 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 ND¥tage over crop areas for different agro
ecological zones (AEZ) within a country, again comparing theJdjpyri2021 period to the previous season

and the fiveyear average (5YA) and maximum.

Refer to Annex A, Table AAL11 for additional information ahd indicator values by country. For country
agricultural profiles please visit the CropWatch Explore module of the cloud.cropwatch.com.cn website for
more details.

Figures 3.5 3.45; Crop condition for individual countries (JAFG] Afghanistan to [ZMB]idambluding
agro-ecological zones (AEZ) from Agrily 2021.
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AFGAGOARGAUSBGDBLRBRACANDEUEGYETHFRAGBRHUNIDNINDIRNITAKAZKENKGZKHMLKAMARMEXMMR MNGMOZNGAPAKPHL
POLROURUSTHATURUKRUSAUZBVNMZARZMB

[AFG] Afghanistan

Wheat,maizeandricearethe maincerealghat are grownin AfghanistanThesowingof springwheatstarts
in March and April and the harvestis in Augustand September.Winter wheat is sownin Octoberand
Novemberand harvestedin May and June.Maize sowingstartsin May and harvestis in August.Likewise,
rice sowingstartsin May/Juneand harvestisin October/ November.

Afghanistanwvasaffected by severedrought conditionsduringthe previousmonitoring period. Apartfrom

earlyMay, rainfallwasbelow averagefor mostof the currentmonitoringperiod. Thecroppedarablelandis

mainly locatedin BadghisFaryab Balkh,Kunduz,Takhar,Badakhshanand Nuristan. The croppedarable
landfraction (CALF)lecreasedy 34%from the 5YA Thisalsodirectlyled to the low VClwhichisonly 0.4.

Accordingto the maximumvegetationconditionindex (VCIx)map, the vegetationin the eastwas better

thanin the west. Asto the spatialdistribution of NDVIprofiles,crop conditionsin someareas(about16.5%
of total croppedareas)were above averageor closeto averagefrom April to July,mainly distributed in

Mahajerand Kunduz.The proportion of areaswith crop growth slightlylower than the averagelevelwas
41.9% mainlydistributedin the east,south and northeastof Afghanistanln addition, the growth of crops
in 41.6%of the cultivatedland areawas significantlylower than the averagelevel. Thiswasmainlyin the

northwest, especiallyin the north of Herat province and Qalae-naw province. The rainfall increased
suddenlyin the first ten daysof May, reaching80 mm, whichis 2 to 3 times of the precipitationin other

periods. Accordingto the meteorologicaldata, the precipitation mainly occurredin Herat, Badghisand

Faryabprovinces Thefloodingcausedoy the precipitationdirectly reducedCALFThisbulletin believeshat

the war alsohadagreatimpacton agriculture causinga declinein CALFDuringthe monitoring period, most
partsof Afghanistanwere at war, andthe prospectfor crop productionis far below normal.

Regionalanalysis

CropWatch subdivides Afghanistaninto four zones based on cropping systems, climatic zones, and
topography.Theyare describedbelow as Dry region, Centralregion with sparsevegetation, Mixed dry
farmingandirrigated cultivationregion,and Mixed dry farmingand grazingregion.

TheRAINin the Centralregionwith sparsevegetationwas183 mm (+23%) The TEMPwas14.4C(-0.1<C),
and the RADPARvas 1630 MJ/n?, at an averagelevel. Accordingto the NDVibased crop condition
developmentgraph,the NDVIwaslower than the averagelevel between April and July.BIOMS$nhcreased
by 1%,CALMadincreasedy 3%andVClxwas0.56.

TheDryregionrecorded95 mm of rainfall (RAIN+27%) TEMPwashigherthan averageat 22.7°C(+0.1<C),
andRADPAR/as1651MJ/nv (-1%).Accordingo the NDVibaseddevelopmentgraph,crop conditionswere

lower than the five-year averagein the monitoring period. CALRn this regiondecreasedy 16%and VCIx
was0.24.

Inthe Mixeddry farmingandirrigatedcultivationregion,the followingindicatorvalueswere observedRAIN
334 mm (+11%);TEMP17.4°C(+0.1C);RADPAR595MJ/n? (+2%).BIOMSSvas 420 g DM/m? (-4%)and
CALRvas22%below average Accordingto the NDVibasedcrop condition developmentgraph,NDVIwas
lower thanthe averagdevelandVClxwas0.59.

TheMixeddry farmingandgrazingregionrecorded62 mm of rainfall (RAIN-8%). TEMPwvas21.5°C(+0.6°C)
and the RADPARvas 1647 MJ/nv, at an averagelevel. CALRvas87%below the 5YA.VCixwas0.25 and
BIOMSSlecreasedy 1%.Accordingto the crop conditiondevelopmentgraph,the NDVIiwasmuchlower
thanthe 5YAthroughoutthe monitoringperiod.
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Table 31! ¥ 3K | yagé)ﬂima;ﬁcﬁhéicators%ysubnational re%ions,currenté S I a\&lyfeSand departure from
15YA April ¢ July2021

RAIN TEMP RADPAR BIOMSS
Region Current Departure Current Departure Current Departure Current Departure
(mm) (%) () () (MJ/m?) (%) (gDM/m?) (%)

Centralregion

with sparse 183 23 14.4 -0.1 1630 0 378 1
vegetation

Dryregion 95 27 22.7 0.1 1651 -1 397 0
Mixed dry
farming and

irrigated 334 11 17.4 0.1 1595 2 420 -4
cultivation

region

Mixed dry
farmingand 62 -8 215 0.6 1647 0 342 -1

grazingregion

Table32! FAKI YAAGlFYy Q3 I IAINPYRYADYRY RNBDAIZ2WAEL 0OdzBNBY I &S+ az2yQa

April ¢ July2021

Croppedarableland fraction MaximumVCI
Region
Current(%) Departurefrom 5YA(%) Current
Centralregionwith sparsevegetation 10 3 0.56
Dryregion 4 -16 0.24
Mixed dry farming andirrigated cultivation region 18 -22 0.59

Mixed dry farming and grazingregion 1 -87 0.25
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AFGAGOARGAUSBGDBLRBRACANDEUEGYETHFRAGBRHUNIDNINDIRNITAKAZKENKGZKHMLKAMARMEXMMR MNGMOZNGAPAKPHL
POLROURUSTHATURUKRUSAUZBVNMZARZMB

[AG O] Angola

During this reporting period, the harvest of maize and rice in Angolawas concluded by mid-May.

Meanwhile,wheat whichwassownin May wasin its main growth period. Wheatharvestis expectedto

be in October.Evenwith no droughtrecordedfor almost85%of the country,the agroclimaticindicators
duringthis periodwere characterizedy adropin rainfall(RAIN-16%)andtemperature(TEMRO0.1°C).The
radiation recordedfor this period was 1228 MJ/n¥, an increaseof about 1%comparedwith the past15

years'average Accordingto the rainfall profile graph,the 10-day cumulativerainfallwasabovethe 15YA
in late Apriland earlyMay. Estimatedbiomasswvasbelowthe 15YABIOMSS16%).

Thecrop conditiondevelopmentgraphfor Angolapresentedbelow-averagecrop conditionsin early April,
mostly influenced by the below-average precipitation recorded during the period. However, these
conditionsimprovedin early May till the end of the reporting period. Accordingto the NDVIdeparture
clustering map and profiles, almost 23% of the cropland presented below-average crop conditions
throughout the entire monitoring period. Most of these areasare locatedin Uge, Huilaand Benguela.
However, 17% of the croplands showed aboveaveragecrop conditions. Provincessuch as Cuando
CubangoCuanz&uland Bengoare the regionswhere the better crop conditionswere verified. Despite
theseconditionsaswell asthe decreasesn the croppedarablelandfraction (CALF1%),highVClxvalues
were recordedacrossthe country (0.87),indicatingfavorableprospectsfor the wheatplantingregions.

RegionalAnalysis

Consideringhe croppingsystems climatic zonesand topographicconditions,Angolais divided into five
agroecologicatones(AEZs)TheCentralPlateau,Humid,Sulbhumid, Semiarid, and Arid.

Duringthe reporting period, the agroclimaticindicatorsrevealthat three regions,induding the Humid,

Semiarid, and Subhumid zones,recorded lower rainfalls comparedto the past fifteen years'average
(about6%,23%and 16%lower, respectively)In theseregions,the temperature alsorecordeda drop by

0.1°Cinthe Semiarid and Subhumid zonesandby about0.3°Cin the Humidzone.Radiationincreasecby

1%in both Semiarid and Subhumid zoneswhile the Humidzonerecordeda decreaseby 1%.Influenced
mostlyby the drop in the total precipitationreceived the potential biomassn theseregionsall decreased
asexpected,by 37%,23%and 11%in the Humid, Semiarid, and Subhumid zones respectively Rainfall
increasedn the Arid zone(RAIN+16%)and CentralPlateau(+3%) However,only the Arid zonerecorded
an increasein temperature by about 0.5°C while the temperature in the CentralPlateaudecreasedby

about2°C. Radiationdecreasedy 2%in the Arid zoneandit wasnearaveragen the CentralPlateau.The

potential biomassin both regionswasbelow average minus 14%in the Arid zoneand 13%in the Central
Plateau.

Excepffor the Humidzone,the crop conditionsbasedon NDVIin the remainingzonesindicatefavourable
crop conditionsfrom earlyMay throughoutalmostthe entire monitoringperiod. Decreasesin the cropped
arableland fraction (CALF)vere recordedin the Arid zone (-1%),CentralPlateau(-10%)and Sukbhumid

zone(-2%).In the Humid zone, CALRwvasnear averageof the pastfive years,while it increasedby 1%in

the Semiarid zone.Thelower VCIxof 0.77wasrecordedin CentralPlateau,a regionwhere a significant
drop in CALRvasobserved.
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Figure 36 Angola's crop condition, ApriJuly 2021

May Jun Jul Aug Sep Oct Nov

Apr
% %
¥

Maize % % ‘
HIEEE
Wheat * * & ‘ *

~ | 47
~ | &

~-
o |~ |

]

. Sowing . Growing . Harvesting ’E‘ }] ’Z

Maize  Wheat Soybean  Rice

6 It (K Sy 22 721 I8 NB LA

@ 2021 -O- 2020-2021 -O- 5 year average ~(O- 5 year maximum

%
b

N

<05
02] []05-08
BNo3-1.0
1.0

600 NDR)YRRSEDS Y 231 NISIPKASYRS + L 6 @l EA ¥dzL

0.2 9
0.1
0.0 -1
g
Percent of the area(%) 8
| R 4 0.1
. 20.2% E -0.
I 0% 3
I 19.4%
. 2
-0.2 -
-0.3
04T T T T
Mar Apr May Jun Jul
O RWI b & #I O UGNYLEUNE R ODBLHAINRFAL SA
@ 2021 (- 2020-2021 ~()- 15 year average ~()- 15 year maximum @ 2021 (O~ 2020-2021 O 15 year average —(- 15 year maximum
AGO AGO
180 302
150
1204
£ )
< = \ z
3 g 15
= :;
60 E
104
204 \
5
0
Apr May  Jun Jul
0

OND AYINBFAL S& 6 (B Y LIS NINBIEME S &




30| CROPWATCH BULLEAINust2021

AGO Arid
o

h Crop condition development graph based on NDVI - Arid zone (left), and Central Plateau (right)

i Crop condition development graph based on NDVI - Humid zone (left), and Semi-arid zone (right)

j Crop condition development graph based on NDVI-Subhumid zone

(k) Proportion of NDVI anomaly categories compared with 5YA (I) Proportion of VHIm categories compared with 5YA












































































































































































































































































































































































































































































































































































