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Bulletin overview and reporting period

ThisCropWatchbulletin presentsa globaloverviewof crop stageandconditionbetweenApriland
July2020, a periodreferredto in this bulletin asthe AMJJApril, May, Juneand July) period or just
the & NB LI2LNSINRRED A€t is the 118" suchpublicationissuedby the CropWatchgroup
atthe Aerospae InformationResearchnstitute (AIR of the ChineseAcademyof ScienceBeijing.

CropWatchindicators

CropNVatch analysesare based mostly on severalstandardas well as new groundbasedand
remote sensingndicators,following a hierarchicabpproach.

In parallelto anincreasingspatialprecisio of the analysesjndicatorsbecomemore focusedon
agiculture asthe analysezoomin to smallerspatialunits. CropWatchusestwo setsof indicators:
(i) agroclimaticindicators RAIN,TEMPRADPARand potential BIOMSSyhich describeweather
factorsandits impactson crops Importantly, the indicatorsRAN, TEMPRADPARNdBIOMSS$o
not directly describethe weather variablesrain, temperature, radiation, or biomass,but rather
they are spatialaveragesover agriculturalareas,whichare weighted accordingto the local crop
productionpotential, and (ii) agrononic indicators VHIn,CALFand VClxandvegetationindices,
describingcropconditionanddevelopment(iil) PAMindicators:plantedarea,yield and production.

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

(with the exceptionof TEMPare expressedn relativetermsasa percentagechangecomparedto

the averagevaluefor that indicatorfor the lastfive or fifteen years(dependingonthe 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 detailedassessmentfor Chineseaegions,42 major agriailtural countries,and 217
Agro-EcologicalonegAEZS)

Thisbulletin is organizedasfollows:

Chapter Spatial coverage Keyindicators

Chapterl World, usingMappingand ReportingUnits(MRU), RAIN,TEMPRADPARBIOMSS
65 large,agroecologicalljhomogeneousinits
coveringthe globe

Chapter2 Major ProductionZonegMPZ) sixregionsthat Asabove,plus CALFYCixand VHIn
contribute mostto globalfood production

Chapter3 42 keycountries(mainproducersandexporters)  AsaboveplusNDVIand GVGsurvey
and210AEZs

Chapter4 Chinaandregions Asaboveplushigh-resolutionimages;

Pestandcropstrade prospects
Chapter5 Productionoutlook, and updateson disastereventsand EINifio.
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Regularupdatesandonline resources

Thebulletinisreleasedquarterly in both Englishand ChineseEmail cropwatch@radi.ac.crio
signup for the mailinglist or visit ropWatchonline at www.cropwatch.com.cn
http://cloud.crop watch.com.cn/
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Executive summary

Thecurrent CropNVatchbulletin describeswvorld-wide crop conditionandfood productionasappraisedoy
data up to the end of July 2020. It is preparedby an internationalteam coordinatedby the Aerospace
Information Researchinstitute, ChineseAcademyof Sciences.

Speciaattention ispaidto the major producersof maize rice, wheatandsoybearthroughoutthe bulletin.
Theassessmentisbasedmainlyonremotelysensediata.lt coversprevailingweatherconditions,including
extremefactors,at different spatialscdes, starting with globalpatternsin Chapterl. Chapter2 focuseson
agro-climaticand agronomicconditions in major productionzonesin all continents.Chapter3 coversthe
major agriculturalcountriesthat, together, make up at least80%of productionand exports. Eachis the
object of a detailedanalysisChapter3 constitutesthe bulk of the Bulletin. Chaper 4 zoamsinto China.
Thebulletin alsopresentsthis @ S | Sdd@drCropWatchproduction estimatesfor selectedcountriesand
reviewsthe first production estimationin chapter5.

Thisreport for the period from Aprilto July2020coverswheat, maize,soybeanandrice productionin the
Northern Hemisphere Winter wheat reachedmaturity in June/Julyand springwheat will typicallyreach
maturity in August.In the tropical countries plantingof the mainrice croptypicallystartsat the beginning
of the monsoonseaonin May or June.In the SouthernHemisphere harvestof maizeand soybeanwas
concludedby April or May. Sowingof wheat startedin May.

Theoutbreak of COVIEL9 hashad limited impacton the food productionso far. Governmentgyenerally
tried their bed to secureadequatesupplyof inputs, suchasseedandfertilizer. Theyalsotried to ensure
that the flow of food from the farmerto the consume wasnot interrupted. Therewere afew shortagesn
some countrieswhich alsoresulted in price hikes, but the situation seemsto be mostly under control.
However manypeople,predominantiythoseworkingin the informalsectorsJost theirincome.TheUnited
Nationsare estimatingthat an additional80to 120 million peopleare expectedto go hungryin 2020.

Anaher plague,the outbreakof desertlocustsin EastAfrica, Middle Eastand southwestAsiais still not
under control either. Amplerainfall keepsmaintaininga favorableenvironmentfor them to spreadeven
further. Theirimpacton world food supgy islimited but isdevastatingor the farmersin the areasthat are
hit by a swarm.

Agro-climatic conditions

Accordingo the analysegresentedin Chapters1l and3.1,prevailingclimateconditionsduringthe current
2020 AMJJreporting period were close to normal for cropland. Averagetemperatures, rainfall and
photosyntheticallyactive solarradiation stayedcloseto the 15-yearaverage No prolongedheatwavein
anyof the major productioncountrieswasobservedduringthis period.

However,taking all land surfacesinto account,NOAAreported that May tied with 2016 asthe warmest
May on record. Junewasthe third warmeston record, while Julyrankedas second.Both months were
0.92°Cabovetheir respectiveaveragesneasuredduring the last century. Forthe northern hemisphere,
this wasthe hottest Julyever.

Thefollowing is a summaryof the situationin key productionregionsand noteworthy anomaliesduring
the Aprilto July2020period:
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¥ North America:Conditionswere generallycooler and wetter during April and May. Thiscaused
someminordelaysin plantingandsubsequentropdevelopmentHowever conditionsturnedto favorable
in Juneand Juy, although someregionsin the Western Great Plainssuffered from drier-than-normal
conditions.Allin all, conditionsin North Americawere favorable.

¥ SouthAmerica:Moisture conditionsfor wheat sowingin Argentinaand Brazilwere favorabledue
to timely rainfall in May andJune.

¥ Africa:TheHornof Africaandthe EthipianHighlandsare still receivingabove-averagerainfall,which
providedfavorableconditionsfor the short seasoncropsaswell asfor the planting of the main season
cropsin Juneand July.Conditionsin the south of Africaare drier than normal,where this seasoris mainly
usedfor vegetale production. Wheat productionin SouthAfrica'sCapeprovincewasoff to a goodstart.
Themonsoonseasorin WestAfricastarted ontime andcrop conditionsare normal.

¥ Europe:Winter wheat sufferedfrom a prolongeddry period that lasteduntil the end of April. This
causedyield lossedfor winter wheatin the United Kingdom France Germany Romaniaand the Ukraine.
Thereturn of regularrains,though till slightly below average createdgenerallyfavorableconditionsfor
the summercrops, suchas maize, sugabeets and potatoes, as well as for fruit and forage production.
Aboveaverageainfallfrom the Ukraineto the Uralcausedavorableconditionsfor springwheatandmaize
in the Ukraineand Russia.

¥ Central Asiaalso benefitted from aboveaveragerainfall. Prospectsfor the summer crops are
favorable.

¥ SouthAsia:Themonsoonseasorstartedtimely. In easternindiaandBangladeshexcessiveainfal
causedwidespreadlooding,whichcauseddamageto crops(mainlyrice),housesandinfrastructure.

¥ SoutheasAsia:Thedroughtconditionsin this regionpersisteduntil the end of May. Themonsoon
wasoff to a slowand delayedstart. Rainsreachedcloseto average levelsin July.Thelackof rainfallwas
exacerbatedby record low water levels of the Mekong Rive, which hamperedirrigated dry season
productionof ricein the MekongRiverValleyandDelta.

¥ China:Excessiveainfall in southernChinacausel extensiveflooding. Thiswill negativelyimpact
rice production. Theregionsfurther north alsoreceivedabove-averagerainfall. Thesummercrop stands
to benefitfrom this additionalmoisture.

¥ Australia:After a prolongeddrought, rainfallwasaveragein SoutheasterrAustraliawhich created
favorableconditionsfor wheatplanting.Howeverjn Southwest Austrdia, rainfallremainedbelowaverage.

Overall, the weather conditions during this monitoring period were quite favorable,as few extreme
weéaher phenomenawere observed.

2020Productionestimate

Maize Weatherconditionsin most maizeproducingcountrieshavebeenratherfavorable.Increases
in production are expectedin the USA(+2.6%),China(+0.6%),Argentina(+1.7%)and most European
courtries. Reductionsare estimatedfor Brazil(-2.8%),Romania(-7%),Mozambique(-3.1%),Myanmar (-
12.3%) Nigeria(-14.2%)and Turkey(-2.2%).But production gainsby far outweighthe lossesand at the
globalscale maizeproductionis estimatedto reach1,068.01million tons (+1.2%).

Rice Drought impactedrice production in Brazil (-3.3%), Cambodia(-5%), Vietham (-6.5%), and
Nigeria(-10.8%) Floodingis expectedto decreaserice productionin China(-1.8%)and Bangladesi{-5%).
Conditionswere favorablein India (+1.6%),Pakistan(+3.5%),Argentina(+4.8%),USA(+1.2%)and Iran
(+5.3%)Allin all, a decreasdn globd productionis forecasted.Productionwill be 745.273million tons (-
1.1%).



EXECUTIVE SUMMARY

Wheat Conditionsfor wheat varied acrossregions. Drought condtions in the spring causeda
reduction in someEuropeancountries,suchas France(-6.4%),Germany(-4.1%) the United Kingdom(-
5.5%)andthe Ukraine(-1.9%).A decreasdn productionis alsoforecastedfor the USA(-3.7%).Conditions
were more favorablein the world'stop three producingcountries:China(+2.9%)ndia(+6.1%and Russia
(+4.7%)Wheatproduction is estimatedto increaseandreach728.910million tons (+1.8%).

Soybean Soybearproductionin the USAs expectedto increase(+3.7%)whichwill put USAsoybean
production slightly aheadof Brazil's,where productiondecreased-1%).Productiongans are estimated
for Argentina(+2.2%)and last but not least, China(+2.5%.At the global scale,soybeanproduction is
expectedto increaseandreach 324.718million tons (+0.2%).

All'in all, conditionsfor crop production have beenfavorablein 2020and globalgainsin productionfor
maize(+1.2%)wheat (+1.8%pRnd soybean(+0.2%pre forecasted Riceproductionsufferedfrom drought
conditionsin Southast Asiaandflooding (Bangladeskand China)and a decrease-1.1%)in productionis
forecasted.



Chapter 1. Global agroclimatic patterns

Chapterl describeghe CropWatchAgroclimaticindicators(CWAIs)ainfall (RAIN) temperature (TEMP),
and radiation (RADPAR3glongwith the agranomic indicator for potential biomass(BIOMSSh sixty-five
globalMonitoring and ReportingUnits (MRU).RAIN,TEMP RADPARNd BIOMSSre comparedto their
averagevaluefor the sameperiod overthe lastfifteen years(called the & | @ S Ninhdi:&drvaldesfor all
MRUsare includedin AnnexAtable A.1.Formore information aboutthe MRUsandindicators,pleasesee
AnnexB andonline CropWatchresourcesat www.cropwatch.com.a.

1.1 Introduction to CropWatch agroclimatic indicators (CWAIS)

Thisbulletindescribesnvironmentalandcropconditionsfor the periodfrom April 2020to July2020,AMJJ,
referredto asa NB LI2LBEINRyRTIREcdapter,we focuson 65 spatiald a | hdald Reporting! Yy A & €
(MRU)which coverthe globe,but CWAIlsare averageof climatic variablesover agricultural areasonly

inside each MRU. For instance,in the & { I Ko AlghanR S & SR, énly the Nile valley and other
croppedareasare constlered. MRUsare listed in AnnexB and servethe purpose of identifying global
climaticpatterns.Referto AnnexA for definitionsandto table A.1for 2020AMJhumericvaluesof CWAIs

by MRU. Althoughthey are expressedn the sameunits asthe correspondingclimatologicalvariables,
CWAIsare spatial averageslimited to agricultural land and weighted by the agricutural production
potentialinsideeacharea.

We alsostressthat the referenceperiod, referredto asd I @ S Nidthi Rulletin coversthe 15-yearperiod

from 2005 to 2019. Althoughdeparturesfrom the 2006-2019 are not anomalies(which,strictly, referto a

G y 2aN¥S NJoB3Ryears),we neverthelesausethat terminology. The specificreasonwhy CropWatch
refers to the most recent 15 yearsis our focuson agriculture, as already mentioned in the previous
paragraph.15 yearsis deemed an acceptablecompiomise between climatological significanceand

agriculturalsignificanceagriculturerespondsmuchfasterto persistentclimate variabilitythan 30 years,

whichis a full generation.Fora 6 A 2 f gagrdn@ricindicatorsusedin subsequentchapterswe adopt

an even shorter reference period of 5 years(i.e. 2015-2019) but the BIOMSSndicator is nevertheless
compared againstthe longer 15YA(fifteen-year average). Thismakesprovisionfor the fast responseof

marketsto changesn supplybut alsoto the fact that in spite of the longwarmingtrend, somerecentyears
(e.g.20080r 2010-13)were belowthe trend.

Correlationsbetween variables (RAIN, TEMR RADRR, BIOMSSht MRU scale derive directly from
climatology.For instance,the positive correlation between rainfall and temperature results from high
rainfallin equatorial,i.e.in warmareas.

Consideringhe sizeof the areascoveredin this section evensmalldeparturesmayhavedramaticeffects
on vegetationand agriculturedue to the within-zonespatal variability of weather.It isimportantto note
that we haveadoptedanewcalculationprocedureof the biomassproductionpotential in the Augus 2019
bulletin. The new approachincludessunshine(RADPAR)TEMPand RAIN.Readersare referred to the
August2019bulletin for details.

1.2 Global overview

At the globalscale temperaturescontinueto stayat or nearrecord highsin 2020: BetweenJanuay and
July theywere 1.05C abovethe 20th-centuryaveragepnly 0.04°Chelowthe recordsetin 2016accading
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to NOAA which basesits analyseson a global data set spanningl141 years.May tied with 2016 asthe
warmestMay on record.Junewasthe third warmes on record,while Julyrankedassecond Bothmonths
were 0.92C above their respective averagesmeasured during the last century. For the northern
hemispherethiswasthe hottest Julyever.

CropWatchcalculatesthe temperaturesover croplandonly. Averaged over all cropland,temperatures
were 0.1°Clower than the 15-yearaverage(15YA)for this period rangingfrom April to July,2020.Rain
continued to be above average (+4.6%).Increasedcloud cover associatedwith rain reduced the
photosyntheticaly active radiation (RADPAR)y 1.0%.Biomasq+0.1%stayedcloseto the 15YA Overall,
the prospectsfor crop production were quite favorable, mainly becauseno large scaledroughtswere
observedand the increasedprecipitation over cropping regions dampened the effects of the global
warmingtrend duringthis monitoring period.

Ona globalscale, most regionsbenefitted from aboveaveragerainfall. CentralAsia(+32%) followed by
EastAsia(+9%) North America(+7%)and Europe(+6%hadthe highestincreaseover the 15YANegative
departuresfor total rainfall were observedin two regionsonly: Centraland Sauith America (-7%)and
Oceanida-6%.

Temperaturesover croplandin North Americaand Europewere 0.5°C below the 15YA.EastAsiaalso
experiencedslightly coolerthan-averagetemperatures(-0.2°C),whereastemperatureswere 0.2°C above
averagdn Centraland SouthAmericaForthe other regionsthe deviationswere minimal,hoveringaround
+/-0.1<C.

Centraland SouthAmerica(+1.7%ynd SouthAsia(+1.0%)were the only regionsfor whichaboveaverage
solarradiationwasobserved.Thelargestreductionswere noted for EastAsia(-3.6%)CentralAsia(-2.9%),
North America(-2.4%),0ceanig-2.3%) followed by Africa(-1.5%)and Europe(-1.4%).

Accordngly, biomassproduction, which is calculatedas a function of rainfall, temperature and solar
radiation, changedasfollows: Increasesvere estimatedfor SouthAsia(+6.4%)CentralAsia(+2.3%)yand
Centraland SouthAmerica(+1.4%)Decreasesvere noted for East Asia(-5.6%) Europe(-3.8%) Oceanidq-
3.0%)and North America(-1.4%)and no departurefrom the 15Y Afor Africa.

20 0.6

° C departure from 15-year average

</
./
TE;{P

RAIN and RADPAR % departure from 15-year average

-10 -0. 4
ONDJ JFEMA AMJJ JASO ONDJ JEMA AMJJ JASO ONDJ JEMA
CropWatch reporting period 2017-ONDJ to 2020-AMJJ

Figure 11 Global departure from recent 15year averageof theRAIN,TEMPand RADPARhdicatorssince2017 ONDJ
period (averageof 65 MRUs,unweighted)
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Table 11 Departuresfrom the recent 15-yearaverageof CropWatchagro-climaticindicatorsover regional MRUgroups.
Within eachgroup, averagesare weighted by the agriculturalarea of individual MRUs.G h (i K i§idNi#ledive non
agriculturalareasshownin white in the map. Theyare locatedmostly at high northern latitu des,and characterizedby
the largestpositive TEMPdeparture. Someof them experiencedunusuallyintensefires in their recentsummerseason.

RAIN % |TEMP °C| RADPAR % [BIOMSS %
Africa 0 0.0 -1.5 0.0
AmericaS+C -7 0.2 1.7 . 14 7
America N 7 -0.5 24 | 14
Asia centre 32 ‘ 0.0 29 2.3 e
Asia East 9 ‘ -0.2 -3.6 -5.6
Asia South 3 . 0.0 1.0 6.4
Europe 6 0.5 14 | 38 s
Oceania -6 | -0.1 -727.3 -3.0
Others 4 | 0.0 -1.7 -1.3
World 4.6 -0.1 -1.0 0.1

1.3 Rainfall (Figure 1.2)
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Figure 12 Globalmap of rainfall anomaly (asindicated by the RAINindicator) by CropWatchMappingand Reporting
Unit: departure of April to July2020total from 20052019 average(15YA),n percent.

Rainfallwasaboveaveragen the CanadiarPrairiesthe NorthernCornBet andthe CottonBeltin the USA.
Excessiverainfallin springpreventedmaizesowingin parts of North and SouthDakota.Other than that,
rainfallconditionsfor North Americawerefavorable CentralAmericathe Caribbeanthe Andeancountries,
exceptfor Austral Chileand Argentina,and large parts of Brazilsuffered from belowaveragerainfall.
CentraiNorth Argentinawashardesthit (-29.3%).In general, the sameregionsin SouthAmericafor which
rainfall was below averageduring the previous monitoring period, also experienceddrier-than-usual
conditionsduringthe current period.

In Africa,the countriesnorth of the Sahelandthe EastAfricanHighlands(+23.2%)includingthe Horn of

Africa(+53.7%)receivedaboveaveragerainfall. Thebelt from the Saharao the Afghandesertsrecaved
50.7mm rainfall on average(+78.3%)Thisregion,togetherwith the EastAfricanHighlandsgcontinuesto

be plaguedby locusts,whichthrive on lushvegetation.Rainfalliin the Gulfof Guineawasbelowaverage(-

18.4%).However,the rainy seasorwas off to a goodstart. Conditionswere drier than usualin Southern
Africa(-26%)andthe WesternCapeg(-12.4%)In thisregion,wheat, whichis predominantlyirrigated,is the

only major cropthat is grownduring this monitoring period.
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In Westernand Cential Europeand Turkey,rainfall recoveredto averagelevels,though soil moisture
remainson the dry side. Rainfdl wasmore than 10%aboveaverage for the Ukraine,which had suffered
from droughtconditionsduringearly spring.

Aboveaveragerainfall was alsorecordedfor the Scandinaviarrountries,RussiaKazakhstanthe Hindu
Khush southernindia,Mongoliaand most of ChinaMainland SouthEas Asiacontinuedto be affectedby
below-averageainfall(-22.3%)althoughaveragerainfallfor the monitoring periodwas907.5mm. Rainfall
in EasternAustraliareturnedto averageg-1%),howeverthe situationin SouthWes andSouthernAustralia
remaincritical, asrainfallwas17%belowthe 15YA.

1.4 Temperatures (Figure 1.3)

v fr
[ <15 1"@}
[ >=15w<0s )
[ ]s=05tw-<0s i
[ ==05t=<1s y
— .

Figure 13 Globalmap of temperature anomaly(asindicated by the TEMPindicator) by CropWatchMappingand
ReportingUnit: departure of April to July2020averagefrom 20052019average(15YA),n °C

Averagdemperaturesrecordedduringthis monitoringperiodremainedcloseto the 15Y Afor mostregions
on Earth during this period, i.e., they remained within -0.5 to +0.5C. The CanadianPrairiesand the

northernhalfof the USAexperiencedemperaturesthat were 0.5to 1.5Cbelowthe 15YACentralAmerica
and the Caribbeanon the other hand, experiencedaboveaveragetemperatures(+0.5to +1.5°C).The
regionfrom the Ukraineto the UralMountainswascooler than the 15YA(-1.0°C).Coolertemperatures(-

0.5to -1.5C)were also observedfor the HimalayasTibetand the North ChinaPlain.In mainlandSouth

EastAsia,temperatureswere 0.6 C aboveaverage.

1.5 RADPAR(Figure 1.4)

Figure 14 Globalmap of photosyntheticallyactiveradiation anomaly(asindicated by the RADPARhdicator) by
CropWatchMappingand ReportingUnit: departure of April to July2020total from 20052019average(15YA)in
percent.

Most of North America exceptfor CentralMexico,receivedbelowaveragephotosyntheticallyactive solar
radiation. Conditionsin Central America,the Caribbeanand the Centrainorthern Andeswere closeto
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average. RADPARvas up (+7%)for the Pampasand North-CentralArgentira. Vastparts of Brazilalso
experiencedaboveaverageradiation,exceptfor the North-East(-1.9%).

In Africa, the WesternCape(+6.2%)wasthe only MRUwhichreceivedsignifcantabove-averageradiation.
Formostparts,radiationdepartedby morethan-1%from the 15YAThedeficitwaslargestfor Madagascar
(-6.9%) the EastAfricanHighlandg-5.4%)andthe Horn of Africa(-3.3%).

In Centraland EasterrEurope solarradiationwascloseto average Forthe regionfrom the Ukraineto the
UralMountains it was3.3%belowaverage.

CentralAsia,aswell asEasternAsiaexperencedbelow-averageradiation.Alarge deficit wasobservedfor
the North ChinaPlain(-4.8%),SouthwestChina(-8.4%)and EastAsia(-4.7%).Positive departureswere
noted for Southof India(+1.3%)SouthernChina(+5.4%and mainlandSoutheastsia(+54%).

In Australia, solar radiation was below the 15YAin the western (-1.2%)and eastern (-3.6%)wheat
productionregions.

1.6 BIOMSS(Figure 1.5)

>=-2%to<2%
[ ==2%tw<s%
- .

Figure 15 Globalmap of bio_massaccumulation#asindicated by the BIOMSSndicator) by CropWatchMappingand
Repoting Unit (MRU),departure from 15Y Abetweenbetween Januaryand April 2019

The new calculation procedure for the BIOMASSindicator incorporates the combined effect of
precipitation, sunshineand temperature. It is a very syntheticclimatebasedbut agronamic valueadded
indicatorwhich assessethe biomassproductionpotential and hencethe likely effect of weatheron crop
photosynthesis.

Biomasproductionwasquite variableamongthe different regionsin North America.lt wasaboveaverage
for the Northwest of Mexicoand the southwestof the USA(+5%).TheWest Coast(-9.9%)aswell asthe
CanadiarPrairieg-11.5%)werefar belowthe 15 YA .Thereductionwasslightlylessfor the NorthernGreat
Plains(-4.0%).Forthe remainingregionsof North America,Central Americaand most of SouthAmerica,
biomassproduction was nearthe longterm average.The only exceptionwere the Pampagq+7.2%)and
Centrd North Argentina(+11.4%).

In Africa, biomassproduction was above averaye for the northern half, whereasa negativetrend was
observedfor southernAfrica(-8%),with the exceptionof the WesternCape(+3.5%).

In Europe productionwasdownby-3.9%.The regionfrom the Ukraineto the Ural(-6.8%)sufferedaneven
largerdrop. Thismayhavehada negativeeffect on wheatyields,asin thosetwo regions wheatwasin the
grainfillingphasein Mayand June.

For most of Western, Centraland South Asia,production was more than 5% abovethe 15YA.In China,
productionwasmore than 5%belowaveragen Tibetand Souhwest ChinaBelowaveragesolarradiation
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in the Loesgegion (-9.1%)and the North ChinaPlain(-8.8%)may hawe had a negativeimpact on wheat
yields,whichreachedmaturity duringthis monitoring period. EastAsia(-7.7%)wasalsobelowaverage.

In Audralia, the negativedepartureswere more moderateandrangedbetween-3.6to -4%.
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Chapter 2. Crop and environ mental
conditions in major produc tion zones

Chapter2 presentghe sameindicators RAINTEMPRADPARINdBIOMSS asthoseusedin
Chapterl, and combineghemwith the agronomicindicatorg croppedarablelandfraction
(CALFmMaximumvegetationconditionindex(VCIx)and minimumvegetaion healthindex
(VHn)t to describecropconditionin sixMajor Producton ZonegMPZ)acrossall continents For
moreinformationabout thesezonesand methodologiesised,seethe quickreferenceguidein
AnnexBaswell asthe CropWatchbulletinonlineresourcest
http://www.cropwatch.com.cn/htm/en/bullAction!showBulletinciion#.

2.1 Overview

Tables2.1and 2.2 presentan overviewof the agroclimatic(Table2.1)and agronomic(Table2.2)

indicatorsfor eachof the sixMPZs,comparingthe indicatorsto their fifteen-year and five-year

averages respectively.The text mostly refers simply to "average"with the averagingperiod

implied.

Table 2.1 Agroclimatic indicators by Major Production Zone, current value and departure from
15YA (April to July 2020)

RAIN TEMP RADPAR BIOMSS
Current Departue Current Departure Current Departure Current Departure
(mm) (%) (C) (C) (MJ/n¥) (%) (9DM/r?) (%)
WestAfrica 485 -19 27.8 0.5 1205 1 767 3
North 428 8 18.5 0.7 1318 2 645 -3
America
St 280 -14 17 1.2 810 -2 325 -6
America
S.andSE 924 1 283 0.2 1252 1 746 7
Asia
e 322 -7 14.5 -0.1 1251 1 496 0
Europe
C.Europe
and W. 375 18 13.8 -0.9 1165 -2 473 -6
Russia

Note: Departuresare expressedin relative terms (percentge) for all variables,exceptfor temperature,for which absolute
departue in degreesCelsiugs given.Zeromeansno changefrom the averagevalue;relative departuresare calculatedas (G
R)/R*100,with C=currenvalueand R=referencealue,whichisthe fifteen-yearaverage(15YAYor the sameperiod (April - July)
for 20052019

Table 2.2 Agronomic indicators by Major Production Zone, current season values and departure
from 5YA (April to July 2020)

CALKCroppedarableland fraction) MaximumVCl
Current(%) 5ADeparture(%) Current
WestAfrica 89 -2 0.89
North America 95 0 0.90

SouthAmerica 97 -1 0.86
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S.and SEAsia 83 8 1.02
WesternEurope 98 2 0.92
CentralEuropeand W Russia 98 0 0.92

Note: Seenote for Table2.1,with referencevalueRdefinedasthe five-yearaverage(5Y Afor the sameperiod(April - July) for
20152019

2.2 West Africa

Thisreporting period coversthe main rainy seasonduring which predominantcerealcropsare
grown, such as maize, sorghum millet and rice. Tuber crops, cassavaand yams, are equally
important cropsin the coastalareaswhichare also mappedas part of the croppedland. Planting
of the major cropstook placeassoonasthe rainsstartedin May and June. Seasonatnigrationof
domesticlivestockfrom the southto the north alsostartedwith the onset of the rains.

The averagetemperature for the regionwas 27.8 degrees(+0.5°C).The MPZreceived485 mm
rainfall. Thisis 19%belowthe 15YAForthe majorportion (70%)of thisMPZ rainwasnearaverage.
EquatorialGuinea(1546 mm, +18%Dep.),SierraLeone(1012mm, -9%Dep.),Gabon(849 mm,
+12%Dep.)andLiberia(804mm, -14%Dep.)experiencechearaveragerainfall. Reducedainfall
wasobsened in Coted'lvoire (-36%),Burkina Faso(-32%),Togo(-29%),Ghana(-28%)and Nigeria
(-24%)indicatingpotential water stressasreflectedin the VHImap of the regionwith moderate
to severedroughtin centralto northern partsof the MPZ.Regionwidghe averagesolarradiation
was 1205 MJ/m2 with a slightincrease(+1%,15YA Dep.)resultingin a slightincreasein biomass
productionpotential (BIOMSS 767gDM/m2,+3%15YrDep.).TheVClxnapshowsthat the areas
with the highestvalues(>0.8)werelocaed in the in the coastalandcertral regions whereadower
valueswere observedn the northern partsof the MPZ whichwere alsodrier. Thecroppedarable
landfraction (CALRyasat 89%with a slightdecreasg-1%5YADep.)ThelowestCALalueswere
obsavedin Nigeria(77%,-4%Dep), Gambia(64%,-6%Dep.)and BurkinaFaso(62%,-8%Dep.).
Thiscanbe attributed to the conflict in northem Nigeriaand dry environmentsin Gambiaand
BurkinaFaso.Therest of the regionhad CALaluesof more 95%.

CGenenally, both climaticand agroromicindicatorsshowgoodpotential for agricultureproduction
during this rainy season.Therewere somepockes of moderateto severedroughtin this region
aswell. SomeareasshowedfavorableBIOMSSlepartures.However,the final outcomefor this
seasorwill dependon the distribution of the rainsduringthe remainderof the rainy season.

Figure 21 WestAfricaMPZ:Agroclimaticand agronomicindicators, April to July2020
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Note: Formoreinformationaboutthe indicators seeAnnexB.

2.3 North America

Duringthe current monitoring period from April to July 2020, winter wheat reachedmaturity.
Maizeplanting started in April, followed by soybean in May. Maizereachedthe silkingperiodin
late Julyandin soybean seedfilling started at around that time, whereasspringwheatwasiin its
late grainfilling phase.In generalthe crop conditionsin North Americaare favorable.

Comparedwith the 15YA the weatherconditionsin the North Americanproductionareaduring

the monitoring period were dightly wetter and cooler. Rainfallwas8%higher,temperaturewas
0.7°C lower and photosyntheticallyactive radiation was 2% lower than the 15YA.As a result,

estimatedpotential biomasswas 3%lower than the 5YA.All parts of North Americaexperienced
a coolerthan normalperiodin mid-April, but the temperaturessubsequentlyrosequicklyto 1.5

3.5Caboveaverageby the end of April. Startingin May, the temperaturescloselyfollowed the

15-year trajectory, exceedingit in July. The pattern for precipitation was different: During the

period from Mayto June the precipitationin the Prairiesandthe NorthernPlainswassignificantly
higherthan average,while the precipitationin other regionswascloseto average.

Thepotentialbiomassn the north andwestof the CornBeltandthe north andsouthof the Great
Plainsis estimatedto be above average,which may be attributed to slightly aboveaverage
predpitation and closeto-avergye temperature and RADPARON the contrary, the potential
biomassin the Prairies was significantlylower than average, which may have been causedby
coolertemperaturesandlower RADPAR.
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ThemaximumVClindexashighas0.9 indicatesfavorablecrop conditionsin the monitoringarea.
Duringthe period from May to June thanksto abundantrainfall, crop conditionsin most parts of
the Prairiesandin the west of the CornBeltwere excellent.Areaswith poor crop conditionswere
mainly distributedin the western part of the southernplain,whichmaybe relatedto the relatively
dry conditions.Onthe contrary,very wet conditionsmayhave preventedsomeplantingin North
and SouthDakota.Duringthe monitoring period, the proportion of cultivatedland reached95%,
whichwasthe sameasthe 5YA.

In short, the crop conditionsin this MPZareaare favorable.In the next monitoring period, all
spring and summer crops will reach maturity and harvest of soybeanand maize will start in
Sepember.

Figure 22 North AmericaMPZ:Agroclimaticand agronomicindicators April to July2020
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2.4 South America

Thisreporting periodcoversthe harvestof late maizeandsoybeanfollowed by afallow period or
sowingof wheat. TheCropWatchindicesrevealaverageconditionsfor this region.

Spatialdistribution of rainfall profiles showeda quite clear North-Southpattern. Rainfallin the
North wasstable and nearaverage A pattern locatedin the centerand south of Brazi, Paraguay
and Uruguayshowednegaive anomaliesduring April and positive anomaliesduring May, June
and July.Onthe contrary,in the South,including most of Argentina'sagriculural area,a pattern
with a positiveanomalyduring April, followed by a quite stableand nearaveragevaluespattern
wasobservedIn addition, the dynamicsof VHIcategoriesmovedfrom near20%of the areawith
moderate and severe drought conditionsin April to lessthan 10%in July,suggestinga general
improvementin conditionsat the end of the period.

Tempenture profiles were grouped along five areas distributed along a latitude gradient.
Neverthelessiit is difficult to find clear differencesamong profiles. In general, they showed
positiveanomaliesat the end of April and in the middle of Juneand July.In the South(red and
blue areas),a positive anomaly was observedduring May, while Northern regions showed a
negative anomalyin this month.

BIOMSSshoweda radial pattern with higherthan-averageconditionsin the center of the region
(ChacoNorth Panpasand Paraguayand lower-than-averageconditionsin the extreme North,
Southand East.A high portion of the regionwas planted accordingto the CALRndex, with the
exceptionof sitesin the Centerand SouthWestPanpas.

MaximumVClshoweda mixedpattern alongthe regionand particularlyin the Pampasshowing
high variability in crop growing conditionswith average VClxat 0.86. High VClxvalues were
observedn the North andCenterof the Braziliaragriculturalarea, SubtropicaHighlandsand part

of Argentina'sPampasLowestVClxvalueswere observedin the Centerof the Pampasand East
Chacdn Argentinaand in RioGrandedo Sulin Brazilwhichcoincidedwith the uncroppedfieldsin

Figuref.

Insummary severaindicesshowednearaverageconditionswith somepositiveanomaliedn rain
andtemperatureat specifictimes. Droughtconditionswere easedstarting mid-May thanksto the
aboveor nearaveragerainfall.
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Figure 23 South America MPZ: Agroclimaticand agronomicindicators, April to July2020
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2.5 South and Southeast Asia

The Southand SoutheastAsiaMPZspans a large geographicarea, including India, Bangladesh,
CambodiaMyanmar,Nepal,Thailand L aosand Vietham.Rceisthe maincropin mostcountries,
and wheat, maize,soybeanand other cropsare alsogrown. Duringthis monitoring period, this
MPZexperencedcloseto averageagroclimaticconditions(RAIN1%, TEMP0.2°C,RADPAR+1%),
while BIOMSS$vashigherthanthe avermgeby 7%,and CALRvasincreasedby 8%.Meanwhile the
MPZhada highvaluefor VCIX1.02).Thegrowth conditionsof cropsin the mainproductionareas
varygreatlyin spaceConditionsveregenerallymorefavorablefor mostof Indiaandlessfavorable

in someSoutheasisiancountries. Thismonitoring period coversthe harvestof the winter crops,
mainly wheatin Indiaand Bangladeshboro/dry seasorrice, aswell asthe planting of the main
rice cropin the entire MPZ.

Duringthe monitoring period, 70.3% of the region receivedcloseto-averagerainfall, including
muchof India, ThailandandwesternCamtodia. Heavyrainfalloccurredin Jure and Julyin eastern
Indiaand a smallpart of southwestindia. SouthernMyanmarand southernLaosreceivedbelow-
averagerainfallin JuneandJuy. Thishasledto droughtconditionsin southernMyanmarandLaos,
as can be seenfrom the minimum vegetation health index map. Temperaturein 22.4% of
cultivatedareaswascloseto average mainlyin easternindiaand Banglacesh. Temperaturegor
most of the IndochinaPeninsulacountrieswere aboveaverage Most parts of northern Indiahad
low temperaturesand high fluctuations.CALFeached83%in this MPZ,8%abovethe averageof
thisstageandVClxwvasat 1.02.CALFnd VCk are highoverIndia,Vietnam, Thailand Bangladesh,
and Sri Lanka.Uncroppedareas mainly occurin a small part of south and central India and
Myanmar,wherethey are associatedvith LowVClxvaluesbelow0.8.

BIOMASSerformancewas better in most of northern India. BelowaverageBIOMSSnainly
occurredin the westerncoastof India,AssamandNepal.Seere droughtin mostsouth-eastAsian
countriescanbe seenfrom the VHIminimummap.

In summary the crop conditionof the MPZis expectedto be abowe average.However,dueto the
hightemperature,recordlow water levelsof the MekongRiverin the earlypart of this monitoring
periodandlow rainfallin partsof Southeastsiancountries,cropgrowth needsfurther analysisn
the future mouths.

Figure2.4 Southand SoutheastAsiaMPZ:Agroclimaticand agronomicindicators, April to July2020
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Note: Formore information aboutthe indicators,seeAnnexB.

2.6 Western Europe

This monitoring period covers the vegetativegrowth of winter wheat and summercropsin the
WesternEuopeanMajor ProductionZone(MPZ).Overall crop conditionswere belowaveragean
most partsof the WesternEuropearMPZbasedon the integrationof agrcclimaticandagronomic
indicators(Figure2.5).

The whole MPZ showed a drop in RAIN(7% below averag®, and significant spatiotemporal
differencesin precipitation betweenthe countrieswere observed.Theycanbe characterizedas
follows: (1) the precipitation in Aprilin almostthe entire MPZwasbelow average;(2) duringthe
wholemonitoringperiod,42.1percentof MPZareasexperiencedelow-averageprecipitationwith
the exceptionof early Juneand early July. The affected regionsinclude western Spain,Franche
Comtéregion, ProvenceAlpesCoteR Q! TthdabéBiral part of the RhoneAlpesregion,and the
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southernpart of the Midi-Pyrénéegegionin France Piedmontregionand Umbriaregion,Puglia
in Italy, the east coastand the north of England,Southeast of Bavaria,Hesse North of Lower
Saxony SchleswigHolsteinand MecklenburgWesternPomeraniain Germany,Denmark,Czech
Republic Sbvakia,Austriaand Hungary;(3) duringthe entire monitoring period, precipitationfor

49.4%percent of the MPZ areas(Centraland Western Englanl, most of Franceand most of

Germanyshowedabimodaltrend of drasticchangesaroundthe average,andabowe-averageain

wasobservedonly in earlyMay and mid-June whereasprecipitationwasbelow averageby about

29%in late May. In mid-June,33%o0f the areawasaboveaverage;(4) after early May, with the

exceptionof late May andlate Juneto mid-July the precipitationin 8.5 percentof MPZareaswas
aboveaverage,and the aboveaveragerate reachedabout 38%in mid-May, and about 60%in

early June respectively Countrieswith the most severeprecipitation deficit included Germany
(RAIN-22%), UK (RAIN-18%), Italy (RAIN-10%) and France (RAIN-10%), while only Spain
experiencedsignificant aboveaverageprecipitation (RAN +40%).Due to the rainfal deficit,

floweringandgrainfilling for the winter cropswere negativdy impacted.More rain will be needed

in the comingweeksto raisesoil moistureto favorablelevelsin order to ensuregood yieldsfor

the summercrops.

Temperature(TEMP)for the MPZ as a whole was slightly below average(TEMP-0.1°C), and
sunshinewas well above averagewith RADPARIp by 1%. Temperaturein Denmark,northern
England and northern Germanywas significantlyaboveaveragein mid-Juneand late June,and
the temperaturein mostareasof France SpainCzechRepublic SlovakiaAustria,Hungay and UK
wassignificantlyaboveaveragein earlyandlate May. Hightemperatureshortenedthe grainfilling
stageof cropsand acceleratedthe maturity, which may have reducedcrop yields. TEMPin the
MPZwassignificantlybelowaveragean early June eady Julyand mid-July.

Despiteof the rainfall deficit, the potential BIOMSSvasnear averagedue to sunnierconditions
for the MPZ.ThelowestBIOMS$alues (-10%and below) occurredin parts of Spaineasternand
southeasternGermany, northern and central Italy. In contrast, BIOMSSwas abowe average
(sometimesexceedinga 10% departure) over northern and southwesternFrance,central and
southernSpainandsouthernUK.TheaveragemaximumVCfor the MPZreachedd.92.More than

98% of arable lands were cropped, which is 2% above the recent five-year average.Most

uncroppedarablelandisconcentratedn easternandsoutheasterrSpainwith patchydistribution

in other countries. TheVHI minimum map showsthat most of France the easternpart of the UK
and Germanywere mostaffectedby severedroughtconditions.

Generallycrop conditionsin the WesternEuropeMPZwere belowaveragedueto rainfall deficits.
More rain will be neededin severalimportant crop productionareasto ensurean adequatesoil
moisture supplyfor the growth of the summer crops.

Figure 25 WesternEuropeMPZ:Agroclimaticand agronomicindicators, April to July 2020

a. Spatialdistribution of rainfall profiles b. Profilesof rainfalldeparturefrom averag (mm)
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Note: Formore information aboutthe indicators,seeAnnexB.

2.7 Central Europe to Western Russia

In this monitoring period, the growth condition of summer crops of the MPZwas below the
average with a 6%decreasein BIOMASSAsa whole, rainfall significantlyincreased18%,while
temperature and RADPARecreased.9 Cand 2%respectively comparedwith the averageof
the past15years.

Basedon rainfall departure map, the rainfall changel significantlyin the MPZ,with the highest
rainfallin mid-June(+90mm).Thespecificspatialand temporaldistribution characteristicare as
follows: (1) FromAprilto May, the precipitationwasbelowaveragein easternRomanianorthern
Moldova, southern Ukraine and Russia(9.9%6 of the MPZ).However,these regionsincreased
significantlyin mid-June(2) Fromlate-May to early-June the precipitationin southernRussiand
southwesternUkraine(24.5%of the MPZ)washigherthan averagefrom late May to early June.
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(3) In late Juine, the preciptation in most central Europeand westernRussig51.4%of the MPZ)
sharplydecreasecandwaslower than average.

Accordingto its departuremap, the temperaturein the MPZfluctuated dramatically. Thelowest
temperature (-6.1C)in late-Jure affectedthe mosteasternpart of the MPZ,accountingor 30.9%
of the total area,while the highesttemperaure occurredin mid-July(+3.9°C)mainlyin western
RussiaMeanwhile,in mid-June the temperaturerose(+2.4°Cin southernBelarusgasternPdand
andmost of Ukraine(36.6%of the MPZ).

TheCropWatchndicatorsshowthat exceptfor southeasterrRussiaalmostall the arablelandwas
cultivated in the MPZ,its CALFat 98%.However,BIOMASSlecreased6% comparedwith the
averageof the past15years,whichmight be attributable to the impactof lowesttemperaturein
mid-May and late June.Basedon the spatial distribution map of BIOMASS$8eparture,the lowest
BIOMSS-10% and below) occurredin western RussiaNorthern Ukraine, northern Romania,
Bdarus, Poland,CzechRepublic,SlovakiaHungary,Moldova. In contrast, the highestBIOMSS
(about+10%)wasconcentratedin southeastRussiasouthernUkraineandsouthernRomaniaThe
averagevalueof VChxwas0.92,andvaueshigherthan 0.8 were observel in westernMPZ.

In summary, the results of CropWatch agroclimatic and agronomic indicators during the
monitoring period demonstratedthat, though there wasabundantprecipitationin the MPZ,the
decreasedemperatureandRADPARumulativelyaffectedthe cropsin the criticalgrowth period,
resultingin the low BIOMASSn condusion,the growth condition of sumner cropsof the MPZis
belowthe averageandthe cropyieldsare likelyto be lower than average.

Figure 26 CentralEuropeWesternRussiaMIPZ:Agroclimaticand agronomicindicators, April to July2020
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Chapter 3. Core cou ntries

3.1 Overview

Chapterl hasfocusedon largeclimateanomalieshat sometimegeachthe sizeof continentsand beyond.
The presentsectionoffers a closerlook at individual countries,includingthe 42 countriesthat together
produceand commercializz 80 percentof maize rice, wheat,and soybeanAsevidencedy the data in this
section,evencourtries of minor agriculturalor geopditical relevanceare exposedo extremeconditions
and deservanentioning,particularlywhenthey logicallyfit into larger patterns.

1. Introduction

Theglobalagro-climaticpatternsthat emergeat the MRUIevel(chapter 1) arereflectedwith greaterspdial
detailat the nationalandsub-nationaladministrativelevelsdescribedn this chapter.Thed O olBtries ¥
includingmajor producingand exportingcountriesare all the object of a specificand detailednarrative in
the later sectionsof this chapter, while Chinaiscoveredin Chapter4. Subnationalunitsandnationalagro-
ecologicakonesreceivedue attention in this chapteraswell.

In many cases the situationslisted below are alsomentionedin the sectionon disasters(chapter5.2)
althoughextremeeventstend to be limited spatially,sothat the statisticalabnormalityis not necessarily
reflectedin the climate statisticsthat include largerareasNo attemptsare normallymade,in this chapter,
to identify globalpatternsthat were already coveredin Chapterl. Thefocusis on 166individualcountries
and sometimestheir subdivisionsfor the largestones. Someof them are relatively minor agricultural
producersat the globalscale pbut their nationalproductionis neverthelessrucialfor their population,and
conditionsmaybe more extremethan amongthe largeproducers.

2. Overviewof weather conditions in major agriculturalexporting countries

Thecurrent sectionprovidesa short overviewof prevailingconditionsof maize rice, wheatand soybeans
in agroupof just 20 countries,conventionallytaken asthe major exporters,with eachof them exporting
at leastone million tons of the coveredcommaodities.Theyincludethe top 10exportersin the world, with
the United Statesand Argentinaexportingall four crops,and Brazil,Ukraineand Russiaxportingthree of
them each.

Maize Maizeexportsare dominated by just 4 countries:USABrazil Argentinaandthe Ukraine.Together,
they supplythree quartersof maizebeingtraded internationally. In SouthAmerica,this reporting period
coveredthe grainfillingperiod of late (2nd crop) maizeand its harvest. Corditions in all SouthAmerian
maize production regionstended to be on the dry side, which provided good conditionsfor harvest.
However soil moisture conditionsin ParanaGoiasand Mato Grossado Sulwere drier than usualin April
andMay,whichmayhawe negativelyimpactedyields.In generalahighproductioncanbe expected mainly
dueto increasedacreage.

In the USAweatherconditionsfor maizewere generallyfavorable.Springwassomewhaton the wet and
coolerside,but the CropWatchindicaors had reachedpositiveterritory by July.Plantingwasdelayedin

someareasof North and SouthDakotadue to coolandwet conditions.A powerful storm, calledDerecho,
hit lowa on August10, 2020.Its highestmeasuredwind speedwas203km/h. It affected about 6 million

ha, or half of lowa'scropland.Many maizefields got flattened, but it istoo earlyto accuratelyassesshe

impacton maiz yields.
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Maizein Europelargelybenefitted from rather favorableconditionsfor maizeproduction.No periodswith
prolonged excessiveheat were reported and rainfall during May, Juneand Julywas closeto average,
althoughrather onthe dry side,especidly in FranceandGermany.

In Ethiopiaand EastAfrica,maizekeepsbenefittingfrom aboveaveragerainfall. However, locustscontinue
to cawsecrop damagein somehot spots.

In China,maizewasoff to a goodstart, helped by the generallyaboveaverageprecipitationandfavorable
temperatures.

Rice Fourout of the 5 top rice exportingcountriesare locatedin Southand SaitheastAsia:Indiasupplies
about 1/3 of the rice that is internationally traded, followed by Thaiand with 1/5. The USA number 3,
supplieslessthan 10%.Vietnamcontributesabout 7%and Pakistarcloseto 6%.

SoutheastAsia, with a combined market shae of a bit more than 25%, was still suffering from the
prolongeddrought that causedrecord low water levelsin the Mekongriver. Thisin return hampered
irrigatedrice productionduringthe dry seasonTherainy seasorwasoff to a slowstart in May, however,
rainsreachedaveragelevelsby July.Cropconditionsin all of mainlandSoutheastAsiahad recoveredto
averagelevelsby the end of July.Excessivenonsoonrainfall causedwide-spreadfloodingin Bangladesh
and Easternindia, especiallyin Bihar and Assamlt remainsto be seen what the impacton yieldswill be,
sincerice cantolerate short periodsof submergenceln other partsof India,aswell asin Pakistanabundant
monsoonrainscausedgenerallyfavorableconditionsfor rice production.

Wheat Thismonitoring period coversthe sowingof wheatin the SouthernHemisphereConditionswvere
favorablein Argentina,Southof Brazil,CapeProvinceof SouthAfrica,and SoutheastAustralia.However,
drier-than-normalconditionsprevailedin Southwest Augralia.

Mostwinter wheatsown in the NorthernHemisphereeachedmaturity by May, Juneor July.Spingwheat
harvesttypically starts in August.Conditionsin the USAand Canadavere generallyfavorable. The cool
temperaturesin the springcausedfavorabg conditionsfor yield formation. Therewere a coupleof frost
eventsin April and earlyMay in the USA put damagewaslimited. Preciptation wasfavorable,exceptfor
the westernregionof the GreatPlaing ColoradcandOklahoma)whereconditionsweredrier than normal.

In Europe conditionswere verywet duringthe plantingseasoriastfall, especidly in the UK. Warmerwinter

temperaturescausedan early springgreentup, followed by dry and sunnyweatheruntil the end of April.

Thiscauseda depletion of soil moisturein France,Germanyand the UK.Subsequentainswere closeto

average,but they came too late and were not sufficientto help fully compensatefor the yield losses.
Similarly dry conditionsin March and Aprilin Romaniaand the Ukraine causedsignificantyield losssfor

winter wheat. Conditionswere more favorablefor mostof RussiaSoringwheatin Kazakhstamvasoff to a

goodstart, but drier-than-normal conditionsin Julycausedmoisturestressin someregions.

Moroccoandthe other nationsin the Maghrebsuffered from droughtconditionsduringthe winter months.
Thiscausedcrop failuresin Morocco,especiallyin the south. In the other Maghrebcountries,significant
yieldlossedor rainfedwheatoccurred.

In India and Pakistan where wheat was harvestedin late March and April, the crop benefitted from
abundantmoistureandgeneraly favorableweatherconditions.However,untimelyrainfallin April caused
somedelaysin harvestand mayalsohavenegativelyimpactedgrainquality.

Winter wheatin the North ChinaPlainreachedmaturity in late May/early June.Theareaincreased in the
regionfrom last year. Higherrainfall mayhaveincreasedhe diseasepressureand solarradiationwasalso
reduced. Moreover, the region experience a few hot daysin early May, during which temperatures
reachedcloseto 40C.
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Soybean In the southern hemispheres,most of the soybeanhad been harvestedby March and were

coveredin the May CropWatchbulletin. In the USA,Canadaand the Ukraine, conditions for soybean
productionhavebeenfavorablesofar. Slightlycoolerthan-normal conditionsprevailedin North America
until May, whichdelayed growth anddevelopment.Subsequentlythe conditionsfor soybeanimprovedto

aboveaverageandhighyieldscan be expected.Inthe Ukraine conditionsaregenerallyfavorableandsame
production levelsas last year can be expected.Conditionsfor soybean productionin Chinahave been
favorablesofar, mainlydueto aboveaveragerainfall.

Figure 31 National and subnaional rainfall anomaly(asindicated by the RAINindicator) of April to July 2020total
relative to the 20052019average(15YA),n percent
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Figure 32 Nationaland subnational temperatute anomaly(asindicated by the TEMPindicator) of April to July2020
averagerelative to the 20052019average(15YA)jn °C
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Figure 33 Nationaland subnationalsunshineanomaly(asindicated by the RADPARindicator) of April to July2020total
relative to the 2006-2019average(15YA)jn percent
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Figure 34 National and subnationalbionassproduction potential anomaly(asindicated by the BIOMSSndicator) of
April to July2020total relative to the 20052019average(15YA)jn percent
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3.2 Country analysis

ThissectionpresentsCropWatchanalysedor eachof 42 key countries(Chinais addressedin Chapter4).
Themapsand graphsrefer to crop growingareasonly: (a) Phenolay of major crops;(b) Cropcondition
developmentbasedon NDV over crop areasat national scale,comparingthe April - July2020period to
the previousseasonand the five-year average(5YA)and maximum;(c) Maximum VegetationCondition
Indexoverarableland (VClIxfor April - July2020by pixel; (d) SpatialNDVIpatternsup to April - July2020
accordingto localcroppingpatterns and comparedto the 5YA;and (e) NDVIprofiles associatedwith the
spatial pattern under (d). Next, separategraphs(labeledas figures(f), (g), and subsequentletters) are
includedto illustrate crop condition developmentgraphsbasedon NDVIaverage over crop areasfor
different agro-ecologtal zones(AEZwithin a country,againcomparingthe April - July2020periodto the
previousseasorand the five-yearaverage(5YA)and maximum.

Referto AnnexA, TableA.1-A.11for additionalinformation about indicator valuesby country. Country
agriaultural profiles are welcometo visit the CropWatchExploremodule of the cloud.cropwatch.com.cn
websitefor more details.

Figures3.5 - 3.45; Cropcondition for individualcountries ([AFG]Afghanistarto [ZMB]Zambia)including
agro-ecologicakzones(AEZfrom April - July2020.
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AFGAGOARGAUSBGDBLRBRACANDEUEGYETHFRAGBRHUNIDNINDIRNITAKAZKEN KGZKHMLKAMARMEXMMR MNGMOZNGAPAK
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[AFG] Afghanis tan

Wheat,maizeandrice are the mainceredsthat are grownin AfghanistanThecountry producesspring
andwinter wheat. Thesowing of springwheat startsin Marchand Aprilandthe harves isin Augustand
September.Winter wheat is sown in Octoberand Novemberand harvestedin May and June.Maize
sowingstartsin May and harvestisin August.Likewise rice sowingstartsin May/Juneandharvestisin
October/November.

Duringthis reporting period, the precipitationin Afghanistanvashigherthan the 15YAandlower than
in 2019.Rainfallgraduall declinedfrom Aprilto June Temperaturewvaslowerthanaveragan early April
and mid-May 2020.Biomaswasestimatedto be 10to 14%belowthe 15YAAccordingo cropcondition
developmentgraphsbasedon NDVI, the nationalcrop conditionswere aboveaverageand closeto the
5-yearmaximum.

The cropped arable land was mainly in Baddis, Faryab,Balkh, Kunduz, Takhar,Badakhshanand
Nuristan. The cropped arable land fraction (CALF)ncreasedby 93%over the 5YA. Accordingto the
maximumvegetationcondtion index (VCIx)map, the vegetationin the south was better than in the
north. Asto the spatialdistribution of NDVIprofiles,crop conditionsin mostof the area(about85.8%of
croppedarea)were aboveavemgeor closeto averagefrom Aprilto July.The mostfavorableconditions
(28.4%)were identified mainly in the north of Badghs, Faryab,Saripul,and Samangarprovinces.For
14.2%the conditionswere belowaverage Thiswasmainlyin the northern part of Baghlan.

In generalthe conditionsfor whea andmaizeare favorable.
Regionalanalysis

CropWatchsubdividesAfghanistaninto four zonesbasedon cropping systems,climatic zones,and
topography.Theyare describedbelow asDry region,Centralregionwith sparsevegetation,Mixed dry
farmingandirrigatedcultivationregion,and Mixed dry farmingandgrazingregion.

TheRAINN the Centralregionwith sparsevegetationwas159mm (+9%) The TEMPwas23.6°C(-0.8C),
andthe RADPARas1571MJ/n?(-4%) Acaordingto the NDVibasedcropconditiondevebpmentgraph,
the NDVIwashigherthanthe averagdevelandalmostequalto the 5-yearmaximum.Potential biomass
increasedby 13%,CALMadincreasedsubstantially(+74%andVChxwas1.11.

TheMixeddryfarmingandgrazingegionrecorded90 mm of RAIN+43%) TEMPwvaslowerthanaverage
at 20.1°C(-0.8<C),and the RADPARvas 1601 MJ/n? (-3%).Accordingto the NDVibaseddevelopment
graph,crop conditionswere better thanthe five-yearaverage CALHn this regionincreasecby 38%and

VClxeached0.93.

In the Mixed dry farmingandirrigated cultivationregion,the followingindicaor valueswere observed:
RAIN415 mm (+45%).TEMP16.3°C(-1.0C); RADPAR494 MJ/n? (-5%).Potentialbiomasswas 453 g

DM/m? (+5%)and CALFwas 31% above the average.Accordig to the NDVibased crop condtion

developmentgraph,NDVIwashigherthan the averagdevelandVVClxeached0.84.

The Dry regionrecorded83 mm of RAIN(+15%) TEMPwas21.9°C(-0.6C)andthe RADPARvas 1626
MJ/n? (-2%).TheCALRvas105%higherthanthe 5YAVCIlxwas1.0andthe potential biomassncreased
by 21%.Accordingto the crop conditiondevelopnent graph,the NDVIwashigherthan maximumlevel
recordedoverthe past5 years.
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Table 31! T 3 K| y dgeodlihayiciddicatorsby sub-national regions,currenta S I a \&lyeSaid departure from
15YA April - July 2020

RAIN TEMP RADPAR BIOMSS

Region Current Departur Qurrent Departu Current  Departur Current Departure

(mm) e (%) () re(C) (MJim?) e (%) (gDM/m?2) (%)
Central 159 9 136  -08 1571 4 415 13
region
Dryregion 83 15 21.9 -0.6 1626 -2 468 21
Dryand
irrigated 415 45 163  -1.0 1494 5 453 5
cultivation
region
Dryand
grazing 90 43 20.1 -0.8 1601 -3 320 -6
region

Table 32! T 3 K| y dgeoribmigirdidatorsby sub-national regions,currentd S | & \&lyeSaid departure from 5YA,

April - July2020
Croppedarablelandfraction MaximumVClI
Region
Current(%) Departure (%) Current
Centralregion 15 74 11
Dryregion 9 105 1.00
Dryandirrigated cultivation region 29 31 0.84

Dryandgrazingregion 15 38 0.93
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JAGO] Angola

During this monitoringperiod, maizeandrice reachedmaturity andwheatsowingstartedin May. Rainfall
wasbelow average(RAIN-7%),whereastemperature (TEMP;0.1°C)and radiation remainedcloseto

normal. Biomaswas estimatedto be 14%below average althoughNDVIwascloseto the 5YAat the

nationallevel.

VClxvaluesvaried from 0.8 to more than 1 throughout the country. The spatial distribution of NDVI
profilesindicatesthat in nearly29.5%of the croppedarea, crop conditionswere aboveaverageduring
the entire monitoring period, especiallyin Cuneneand CuandoCubangaprovinces.Rainfallwas quite
variable in spaceand time, which causedmoigure deficitsin the south and west. But crop conditions
were in generalcloseto normal.

RegionalAnalysis

Consideringthe croppingsystemsclimaticzonesandtopographicconditions,Angolais dividedinto five
ago-ecologicakzones(AEZs)(1) Arid zong (2) CentralPlateau,(3) Humidzone,(4) Semiarid zone,and
(5) Subhumid zone.

During the reporting period, four zonesreceived below-averagerainfall, including Arid zone (-24%),
Central Plateau(-24), Semiarid zone (-34%),and Subhumidzone (-4%). Above-averagerainfall (RAIN
+4%)wasonly recordedin Humidzone TheArid zonewasthe onlyregionwhichrecordedaboveaverage
temperatures(TEMP+0.5°C) It wascoolerthan normalinthe CentralPlateau-4°C). The remainingzones
recordeddecrease$n temperaturevaryingfrom 0.1°Cto 0.2°C.Excepffor adecreasef 3%in the Humid
zone the remainingzonesrecordedincreasesn radiationby 1%.Biomasglecreasedn all agro-ecologica
zones.However, despite the increasesin rainfall, the total biomassproduction in the Humid zone
decreasedy 21%comparedto the pastfifteen yearsaverage dueto areductionin both temperature
andradiation. Largedeparturein CALFby 6%wasobserval in the Semiarid zonewhile the remaining
regionsrecordedan about-averageCALF-avourablesegetationconditionindexesVClixwere observed
in all agro-ecologicakones.

TheArid zonewasthe onewith the lowestVCIxThelowestVClxverifiedin this region,alsoreflectsthe
reported belowaveragecrop conditions during the entire period (figure f). Closeto-averagecrop
conditionswere recordedin the Semiarid zonewhile in the Subhumid zone,and CentralPlateau crop
conditionswere favourable.In the Humidzone,crop condtionswere well abovethe averageof the past
five yearsin April, droppingto below-averagefrom earlyMay till the end of the reporting period.

Figue 36! y 3 2 drdp €odition, April - July2020
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Table 33 Angolaagro-climaticindicators by sub-national regions,currentd S | &\&lyeSaad departure from 15YA,
April - July2020

RAIN TEMP RADPAR BIOMSS
Region Current  Departure Current Departure  Current Depature Current Departure
(mm) (%) () () (MJ/m?) (%) (9DM/m2) (%)
Arid Zone 102 -24 22.8 0.5 1207 1 392 102
CentralPlateau 94 -24 16.0 -0.4 1256 1 188 94
Humidzone 428 4 22.5 -0.2 1194 -3 424 428
SemiArid Zone 49 -34 18.8 -0.2 1194 1 199 49
Subhumid 234 -4 20.0 -0.1 1230 1 326 234

zone

Table 34 Angolaagronomicindicators by sub-national regions,curent & S | & \&lyeSaéad departure from 5YA April -

July2020
Croppedarableland fraction Maximum VCI
Region Current(%) Departure(%) Current

Arid Zone 79 0 0.83
CentralPlateau 100 1 0.97
Humidzone 100 0 0.99
SemiArid Zone 99 6 1.00
Subhumid zone 100 0 0.97
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[ARG] Argentina

Thereporting period coversthe harvestof late maize,soybeanandrice and the subsequentallow period.

Wheat sowing started in June.For the whole country, rainfall showed a 14% negativeanomdy, TEMP
showeda slight negativeanomalyof 0.2°C,RADPARNd BIOMS Showedpositiveanomaliesof 6%and 8%
respectively CALBhoweda 1%reductionand maximumVClvaluewas0.83. The observedrainfall deficit

may have negativelyaffectedplantingand emergenceof wheat. However,drier conditionsthan usualhad

limitedimpacton the cropsthat were harvestedn AprilandMay.CropWatctkeepsthe productionestimate
at the samelevelasin the May forecasts.

Therainfall temporal profile showednegativeanomaliesin April, May and July. Thetemperature profile
followed the averagetime series, with some positive and negative deviations. The graph of NDVI
developmentat the nationallevel showed negativeanomaliesduring the entire reporting period

Forthe whole country,the crop condition classificatiorbasedon NDVIshowed that more than 80%of the

areawasnear or belowaverageduringthe entire reporting period. Thecrop condition classiication based
onVHishowedthat at the beginningof the reportingperiod, near30%of the areawasaffectedby moderate
or severedroughtor more than 40%if minor droughtswere alsoconsidered Atendencyof reductionin the

areaaffectedby droughtwasobservedtowardsto the end of this monitoring period. Only5%of the area
wasaffectedby severeor moderateand 10%by minor drought. Rainfallreturnedto averagestartingin late

May.

RegionalAnalysis

CropWatclsubdividesArgentinainto eightagro-ecdogicalzones(AEZpasedon croppingsystemsglimatic
zones,and topography;they are identified by numberson the NDVIdeparture cluster map. Duringthis
monitoringperiod,mostcropswere grownin the followingfour agro-ecologicakonesChacoMesopdamia,
HumidPampasand Subtopicalhighlands.Theother four agro-ecologicazoneswere lessrelevantfor this
period.

Mean valuesof rainfall showed negative anomaliesfor the main agro-ecologicalzones: Chaco(-36%),
Mesopotamia(-14%),Pampas(-10%), Subtropicalhighlands(-8%). TEMPshowed no anomalyin Chaco,
positive anomalyin Subtropicalhighlands(+0.2C), and negativeanomdies in Mesopotamia(-0.4C) and

Pampag-0.2°C). RADPARhowedpositiveanomaliesn the four zonesChacd+14%)Mesopotania(+11%),
Subtropicalhighlands (+3%)and Humid Pampagq+2%).BIOMS Salso showed positive anomaliesin Chaco
(+20%), Mesopotamia(+12 %), Subtropicalhighlands(+6%)and Humid Pampas(+4%).CALFRvas almost

complete(99%)or ChacoMesopotamiaand Subtiopicalhighlandswhile Pampas showedsomewhatiower

values(90%).VClxvalueswere higherin the Subtropicahighlandg0.88),followed by Mesopotamia(0.84),

Pampag0.83)and Chacq0.78).

Rainfallprofiles for Humid Pampasshowed lower than averagevalues during May and July.Chao also
showednegativeanomaliesn April. Mesopotamiashowedmost negativeanomaliesduring Apriland May.
Subtropicahighlandsshowednearaverag valuesduringthe entire reporting period. NDVIprofilesshowed
nearaveragevaluesfor Pampasnegative anomaliesduring end of April, May and June for Mesopotamia.
Subtropicalhighlandsshowed negative NDVIanomaliesduring most of the period and Chacoshowed
negativeanomaliesall the time.

Spatialdistribution of NDVIprofilesshoweda mixedspatialpattern, with the exceptionof FloodingPampa
(dark greenprofiles)with positive anomaliesat the beginningof the reporting period and no or negative
anomaliesat the end. Also,the blue profile, with below averagevaluesat the beginningand no anomalies
atthe end,canbeidentifiedin smallareasat CenterWestandCenterEastPampasSouthPampasandNorth
MesopotamiaMost of PampasChacoand Subtiopical highlandsshoweda mixture of light greenand red
patterns;the light greenprofile wasbelowaverageduringthe entire period, while the red profile showeda
decreasein NDVIvalueswith negativeanomales starting by late April. VCIxshowedalso a quite mixed
pattern. Near half of the areasof Pampasshowedpoor conditionswith lower than 0.8 values Low VCIx
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valueswereobservedalsofor East Chacdlowerthan0.5in somecasesandfor SouthMesopotama (mostly
lower than 0.8).

Argentinashowedpoor conditionsin severalindices(Precipitationand NDVlanomaliesy Clxand CALF)put
a tendency of improving conditions at the end of the period was observed(e.g. VCImcrop condition
classification)Dry conditions could have affectedthe planted areaof wheatasshownin a CALFeduction
for the Pampas.

Figure 37 Argentina’s crop condition, April - July2020

(a). Phenologyof major crops

(b) Cropconditiondevelopmentgraphbasedon NDVI (c) MaximumVClI

(d) SpatialNDVIpatternscomparedto 5YA (e) NDVIprofiles

(f) Time seriesrainfall profile (left) andtemperature profile (right))























































































































































































































































































































































































































































































































































































